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SAFETY ISSUES

READ THIS ENTIRE SECTION THOROUGHLY BEFORE ATTEMPTING TO INSTALL, OPERATE OR SERVICE THE MODEL 9500

General Safety Summary

Thisinstrument has been designed and tested in accordance &M bols and terms
the British and European standard publication EN61010:1993/
A2:1995, and has been supplied in a safe condition.

This manual contains information and warnings that must

Explanation of safety related

be
observed to keep the instrument in a safe condition and ensur
safe operation. Operation or service in conditions or in amann

other than specified could compromise safety. For the correct

must follow generally accepted safety procedures, in addition to

and safe use of this instrument, operating and service personnel f

the safety precautions specified.

To avoid injury or fire hazardio not switch on the instrument
if it is damaged or suspected to be faulyp not use the

1

instrument in damp, wet, condensing, dusty, or explosive gas =—=—=
environments.

Whenever it is likely that safety protection has been impaired

make the instrument inoperative and secure it against a

ARNING

inintended operation. Inform qualified maintenance or repair
personnel. Safety protection is likely to be impaired if, for
example, the instrument shows visible damage, or fails to
operate normally.

WARNING THIS INSTRUMENT CAN DELIVER A

/N

LETHAL ELECTRIC SHOCK. NEVER
TOUCH ANY LEAD OR TERMINAL
UNLESS YOU ARE ABSOLUTELY
CERTAIN THAT NO DANGEROUS
VOLTAGE IS PRESENT.

CAUTION

DANGER electric shock risk
The productis marked with this symbol to indicate
that hazardous voltages (>30 VDC or AC peak)
may be present.

CAUTION refer to documentation
The product is marked with this symbol when the
user must refer to the instruction manual.

Earth (Ground) terminal
Functional Earth (Ground) only - must not be
used as a Protective Earth.

WARNING STATEMENTS IDENTIFY
CONDITIONS OR PRACTICES THAT
COULD RESULT IN INJURY OR DEATH.

CAUTION STATEMENTS IDENTIFY
CONDITIONS OR PRACTICES THAT
COULD RESULT IN DAMAGE TO THIS
OR OTHER PROPERTY.

0-8
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Protective Earth (Ground)
Protection Class I: Safe Operating Conditions

The instrumentmust be operated with a Protective Earth/Only operate the instrument within the manufacturer's specified
Ground connected via the power cable's protective earth/grouwrgkerating conditions. Specification examples that must be
conductor. The Protective Earth/Ground connects to tlvensidered include:

instrument before the line & neutral connections when the

supply plug is inserted into the power socket on the back of tRgbient temperature
instrument. ambient humidity

power supply voltage & frequency

WARNING ANY INTERRUPTION OF THE maximum terminal voltages or currents
altitude

PROTECTIVE GROUND CONDUCTOR

INSIDE OR OUTSIDE THE INSTRUMENT  ambient pollution level

IS LIKELY TO MAKE THE INSTRUMENT exposure to shock and vibration
DANGEROUS.

To avoid electric shock hazard, make signal connections to fhe avoid electric shock or fire hazadi, notapply to or subject
instrument after making the protective ground connectiothe instrument to any condition that is outside specified range.
Remove signal connections before removing the protecti@ee Section 6 of this manual for detailed instrument specifications
ground connection, i.¢he power cable must be connected and operating conditions.
whenever signal leads are connected

CAUTION CONSIDER DIRECT SUNLIGHT,

i RADIATORS AND OTHER HEAT
Do Not Operate Without Covers f} SOURCES WHEN ASSESSING AMBIENT
. . . TEMPERATURE.
To avoid electric shock or fire hazardp not operate the

instrument with its covers removed. The covers protect UsgEaUTION BEFORE CONNECTING THE

from live parts, and unless otherwise stated, must only be INSTRUMENT TO THE SUPPLY, MAKE

removed by qualified service personnel for maintenance and SURE THAT THE REAR PANEL AC

repai purposes. é SUPPLY VOLTAGE CONNECTOR IS SET
TOTHE CORRECT VOLTAGE AND THAT
THE CORRECT FUSES ARE FITTED.

WARNING REMOVING THE COVERS MAY EXPOSE
VOLTAGES IN EXCESS OF 1.5KV PEAK

if (MORE UNDER FAULT CONDITIONS). continued overleaf

Model 9500 User's Handbook — Safety Section 0-9
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The Power Cable and Power Supply Installation Category I:
Disconnection

The intended power supply disconnect device is the ON/OMeasurementand/or guard terminals are designed for connection
switch that is located on the instrument's rear panel. The OalAnstallation (Overvoltage) Category |. To avoid electric shock
OFF switchmust be readily accessible while the instrument i9r fire hazard, the instrument terminals must not be directly
operating. If this operating condition cannot be met, the poweennected to the AC line power supply, or to any other voltage
cable plug or other power disconnecting dewiest be readily Or current source that may (even temporarily) exceed the

accessible to the operator. instrument's peak ratings.

WARNING TO AVOID INJURY OR DEATH, DO NOT
To avoid electric shock and fire hazard, make sure that the power CONNECT OR DISCONNECT SIGNAL
cable is not damaged, and that it is adequately rated against _ll-%Al?A\S VI-\IIE%AEJSCE)\L(J SRE CC):I?TNAN(EETE)DR
power supply network fusing. If the power cable plug is to be the CURRENT SOURCE. MAKE SURE THAT
Iaccess;ﬁle d3|scoPnect device, the power cable must not be ALL LEADS ARE IN A SAFE CONDITION
ongerthan S metres. BEFORE YOU HANDLE THEM IN ANY

WAY.

Power Input & Fuse Requirements

To avoid fire hazard, use only the fuse arrangements that appdake sure that the instrument is correctly protectively earthed
in the fuse specification table below. Additionally, the supplysafety grounded) via the power cable before and while any
network must be fused at a maximum of 16A, and in the UK,aher connection is made.

10A fuse must be fitted in the power cable plug See Section 2.7

for details of setting line input voltage and changing the line

input fuse.

Power Input Fuse

Supply (Line) Fuse Action Fuse Rating Wavetek Manufacturer
Voltage Selection (IEC) Part No. & Type No.
115 VAC H 10A 920274 | Littlefuse 215010.
230 VAC H 5A 920273 | Littlefuse 215005.

0-10 Model 9500 User's Handbook — Safety Section



Maintenance and Repair Moving and Cleaning

Observe all applicable local and/or national safety regulatioR#rst disconnect the instrument from all signal sources, then
and rules while performing any work. First disconnect th&som the AC line supply before moving or cleaning.See Section
instrument from all signal sources, then from the AC line supp8:2 for Routine Maintenance procedures.

before removing any cover. Any adjustment, parts replacement,

maintenance or repair should be carried out only by the

manufacturer's authorised technical personnel.

WARNING FOR PROTECTION AGAINST INJURY
AND FIRE HAZARD, USE ONLY
MANUFACTURER SUPPLIED PARTS

THAT ARE RELEVANT TO SAFETY.
PERFORM SAFETY TESTS AFTER
REPLACING ANY PART THAT IS
RELEVANT TO SAFETY.

Final Width = 215mm

Observe any additional safety instructions or warnings given in this manual.
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Section 1

The Model 9500 High Performance Oscilloscope Calibrator

SIGNAL

TRIGGER
A

Single-Channel
Variants

Front Panel Connectors

o O o o O

MODEL 9500 0SCILLOSCOPE CALIBRATOR
AB CD EF LR _
(@) ’
- ©© % ©
(@) @ @ oo ouTPUT
- @ © Q J )
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PROCEDURE rErory carp RESULTS nerory carp

©e
A

Option 5

Fig. 1.1 General View of Model 9500 with an Active Head

HEAD ACTIVE
500 MATCH AN

ACTIVE

1.1 About Section 1

Section 1 introduces the Model 9500 High Performance Oscilloscopg { Functions
Calibrator. It is divided into the following sub-sections:

1.2 Introducing the Model 9500 Page
1.2.1 Variants ... . .

121 Functions

1.2.2  Operating Modes
Manual Mode .
Procedure Mode ..
Configuration Mode .
Calibration Mode ..... 1-3
Test Mode ...... 1-4
1.2.3  System Operation

1221
1222
1223
1224
1225

1.23.1 Remote Interface . 1-4
1232 POMOCAl Il ..o 1-4
1.3 Model 9500 Associated Products and Options 1-4

1.2 Introduction to the Model 9500

The Model 9500 is a state-of-the-art calibrator offering oscilloscope test and
calibration capabilities from a single source, providing wide functionality.
(Variant9500/1100is described —for other variants, refer to their specifications
in Section 7). The functions are listed overleaf.

Descriptions assume 9500/1100 with Option 5

Section 1: Introducing the Model 9500 1-1
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121

DC Function:
Output Voltage:
Output Voltage:

Square Function:
Frequencies
Output Voltage:
Output Voltage:

Sine Function

Frequencies

Output Voltage:
Frequencies

Output Voltage:
Dual Channel

Edge Function:
Low Edge :
Periods

Output Voltage:
High Edge :
Periods

Output Voltage:

Fast Edge :
Periods
Output Voltage:

Time Markers Function

Square/Sine Waveforms

Squarewave Periods
(Highlighted style):
Output Voltage:
Sinewave Periods
Output Voltage:
Sinewave Periods
Output Voltage:

Functions (Contd.)

(into 5():
(into 1MQ):

(888.V 10 5.56V)
(888.V to 222.4V))

I+ I+

10Hz to 100kHz
(pk-pk into 5@): 35.521V to 5.56V
(pk-pk into 1M Load): 35.5RV to 222.4V

(Variant 9500/1100 quoted below);
(see Sect. 7 for specifications of other variants)
100mHz to 550MHz

(pk-pk into 5@ &1MQ): 4.44mV to 5.56V
550MHz to 1.1GHz
(pk-pk into 5@ &1IMQ): 4.44mV to 3.35V

Selectable Rising/Falling Edge

500ps: Active Head Model 9510 or 9520

500ns to 100ms

(pk-pk into 5@ &1MQ): 4.44mV to 3.1V
100ns: Active Head Model 9510 or 9520

10us to 100ms

(pk-pk into 5@): 888mV to 5.56V
(pk-pk into 1MD): 888mV to 222.4V
150ps: Active Head Model 9520 only

500ns to 100ms

(pk-pk into 5@ &1IMQ): 4.44mV to 3.1V

(Output Voltage pk-pk into 30 &1MQ)
(Variant 9500/1100 quoted below)
(see Sect. 7 for specifications of other variants)
9.0091ns to 55s (111MHz to 18.181mHz)
20ns to 55s (50MHz to 18.181mHz)
100mV to 1.0V
450.5ps to 9.009ns
100mV to 500mV
909.1ps to 9.009ns
1.0v

(2.22GHz to 111MHz)

(1.1GHz to 111MHz)

Pulse and Triangle Waveforms :

Periods
(Highlighted style):

Output Voltage:
Current Function:
DC:

Output Current :
Square:
Frequencies

Output Current :

900.91ns to 55s (1.11MHz to 18.181mHz)
20ns to 55s (50MHz to 18.181mHz)
100mV to 1.0V

+(88.84A to 111.2mA)

10Hz to 100kHz
88.81Apk-pk to 111.2mApk-pk

Composite Video Function:

Polarity: Positive and Negative sync

Patterns: Full Raster Selectable: White, Mid Grey or Black.

Amplitude Levels p-p: ~ White: 1V, mid-grey: 0.7V, black: 0.3V. No deviation.

Frame Standards 625 lines/50Hz, 525 lines/60Hz

Trigger: Calibrator trigger output selectable to Odd Field Start, or
Composite Sync.

Linear Ramp Function:

Period: 3s, 300ms, 30ms, 3ms.

Ramps Equal Rise, Fall and Flat divisions per cycle.
Amplitude:  1Vpk-pk

Bias: Symmetrical about ground

Trigger Alignment: Start of risingor falling ramp

Overload Pulse Function:
Pulse Amplitude: 5.0V to 20.0V (0.1V resolution)
Pulse Energy 1.6J to 50.0J (0.1J resolution)
Polarity: Positive or negative from ground
Pulse Duration: at 20V: 200ms to 6.25s; at 5V: 3.2s to 100s
(Internally calculated from Amplitude and Energy)
Power into 50 0.5W to 8W (Internally calculated from Amplitude)
Repetition Rate Single manually-triggered event, max repetition rate 0.3Hz.
UUT Scope Trigger With energy pulse, or Auto trigger at 100Hz

Zero Skew Function:

Frequencies 10Hz to 100MHz.

Default Alignment: 9500 output channel skew<&0ps.
Align 9500 Channel Output Timing: Using a single oscilloscope channel.
Measure UUT Scope Channel Skew Using aligned 9500 channels.

Auxiliary Input:

Signal Path Automated, passive, relay-switched routing of user's external
calibration waveforms to any Active Head's BNC connector
via the output multiplexer.

Impedance Input and Output: 50.

3dB Bandwidth: Approx. 400MHz.

Trigger: No trigger pickoff provided, internal trigger not available.

Load Resistance and Capacitance Measurement:
Resistance Range :

Input: 10kQ to 20MQ.
Termination: 10Q to 15@.
Capacitance :

Range 1pF to 120pF.

Reference Frequency Input:

Frequency Range 1MHz to 20MHz in 1MHz integer steps.
Amplitude Range: 70mVpk-pk to 1V pk-pk.

Reference Frequency Output:

Frequency Range 1MHz or 10MHz.

Level into 500 >1.15V.

Level into IMQ: >2.3V.

Input Leakage Function:
Short/Open Circuit Outputs: Allows testing of UUT oscilloscope input leakage
current.

UUT Scope Trigger Auto trigger at 100Hz

1-2

Section 1: Introducing the Model 9500

Descriptions assume 9500/1100 with Option 5



1.2.2 Operating Modes

In order to be able to calibrate a wide range of different oscilloscope Set User language (for Procedure mode only).

parameters, flexibility is built into the design of the 9500. Of the five Determine the percentage of UUT measurement tolerance beyond
major modes only two: 'Manual' and 'Procedure’, determine the everydaywhich a 'Borderline’ result is called (in Procedure mode only).
front-panel use of the instrument. The other three are concerned withEnable or disable the use of a data card in the 'RESULTS' slot

system configuration, 9500 calibration and 9500 selftest. (Procedure mode only).
1221  Manual Mode . Egtible or disable fields in certificates to accommodate Engineers

In "Manual" Mode: the 9500 is operated entirely from the front pangl. seject the type of certificate required to be printed, alter some of the
The operator is in complete charge of the calibration procedure, usuallyertificate details, and re-format its pages (Procedure mode only).
interpreted locally fromthe UUT oscilloscope manufacturer's calibration cjear the displayed list of Procedure mode users.

data. Refer t&ections 3 and.4 - Discover whether the high-stability frequency crystal (Option 100)

1.2.2.2  Procedure Mode is fitted.

'Procedure’ Mode involves the use of amemorized calibration procedure.2.4  Calibration Mode

The manufacturer's data for the UUT oscilloscope will have beggjipration of the 9500 itself cannot proceed until two security measures
interpreted into a series of calibration operations, which are programmgge been satisfied:

ontoamemory card. When the card is inserted into the'PROCEDURE' ) . .
slotin the front panel, the 9500 will move from operation to operatich, The rear panel ‘CAL" switch must be set to its 'ENABLE' position.
switching the 9500 controls automatically, and issuing a seriesN§t€: The switch is recessed behind a small hole — at shipment this

requests for the operator to change UUT switching and connections. ~ Nole is covered by a paper seal which should not be broken
Refer toSection 5 except for an authorized recalibration.

Portocal 1l v 1.7 (see paras 1.3) can be used to generate calibration A broken seal is regarded as invalidating the previous

sequences on procedure cards to callibrate UUT oscilloscopes using the calibration.
Model 9500. 2. An acceptable password must be entered on the screen.
1.2.2.3  Configuration Mode Once into Calibration mode, there are three types of calibration available.
This mode, requiring a password, provides access for the user-selectidse should be used only under supervision — if it is suspected that
configuration options. These include: calibration may be required, contact your Wavetek Service Center.
* Set the internal reference frequency between: + 'Special calibration, enabling automatic calibration of the main
0.1Hz and 400MHz (variant 9500/400). A-D converter.
0.1Hz and 600MHz (variant 9500/600). , . _ I S .
0.1Hz and 1.1GHz (variant 9500/1100). » 'Factory use onlyis an initial calibration which is not available to

«  Adjust the threshold for high voltage warning. users, requiring a second password.

» Change the IEEE-488 bus addresses. ¢ 'Standard Calibration' will initiate manual calibration procedures
+ Select or deselect remote emulation (SG5030 or CG5010/5011). for those functions requiring recalibration.

» Enable or disable use of an external printer (Procedure mode o é o . . . .
. Settheinstrument to power-up in either Manual or Procedure mo libration of the 9500 is detailed in a separate User's Handbook, which

. : : ntains Section 9 'Specification Verification' andsection 10
* Alter th d df try to Conf t o : oo .
Caﬁlr)rat;np%fjstﬁezr S fequired for entry fo Lonfiguration ar"(':éffallbratlon' (Adjustment). Those 9500 calibration sequences which

» Select the frequency for External Reference Input. a[ﬁ user'?gc?s'ble are getalleﬁe_mt(ljon 10': I 'f suspe\(/:\;ed tt;alisgme_
» Set the frequency of, or disable, External Reference Output. other cafibration may be required, contact your Yavetek service

» Alter the memorized date and time, and its format of presentatigr%mer'

Test Mode overleaf
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Final Width = 215mm

1.3 Model 9500 Associated Products

and Options
1.2.2.5 Test Mode 1. Active Head™
Three main variants of self test are available for user initiation: ~ Atleast one unit of the following two associated produateéessary
. 'Base'Test: Tests the base unit only. No head data is testelP complete the output connection from the 9500 output channel to one

« ‘Heads Test: Tests the fitted Active Heads only, assuming thchannel of the UUT oscilloscope. When Option 5 is purchased, a mix

811 up to five units can be fitted.
base tests have been passed. Model 9510  Standard Output Module (Active Head™) with 500ps
o 'All" Test: Tests both the base unit and active heads fitted. pulse edge capability.

Note: In the above three tests, the 9500 will keep a list of all tel\%del 9520  Fast Output Module (Active Head™) with 150ps and
failures, including the number of the test and its result. Any 500ps pulse edge capability

failures can then be recalled using screen keys.
. ‘Fast Test: This is th thg fid yt ¢ ied Any one of the fitted heads can be used to provide triggers for the UUT
ast fest t ISI1sthe sami ask. € confidence e? carrt;e 84 illoscope instead of signals. However, a Trigger Cable (SMC-to-
at power-on, checking power supplies, aSIgNC) is shipped with the 9500 to provide triggers to a separate trigger

opgratlon, ete. ) input on the UUT oscilloscope, with a mix of up to four active heads
* 'Interface’ Test: This can be used to check the operation of th§ptjon 5).

display and its memory, the keyboard, a tracker ball

and/or printer connected to the instrument. Ablard The following accessories are shipped with the instrument:
memory card inserted in either slot on the frons; No. Description

panel can also be teste/ARNING!: the stored

- -, 401297 Current Loop Assemblgr use in Current Functian
contents of any memory card subjected to this test ] . )
will be over-written!) 630477 Trigger Cablfor trigger purposes only, in place of an

. . . . Active Head™
It is possible to print out a set of results of selftests. A printer can be

connected directly to the 25-way Centronics™ printer port on the r8ar e available options for the 9500 are as follows:
panel. The printer can be enabled from within Configuration mod% tion 5 5 ch | outout bilit

Test procedures and error-code descriptions are giv@acition 8 In P ?on channe? ouiput capabiilty.

the case of a reported or suspected failure, consult your wavétation 10 Blank 256kByte, Flash PCMCIA card memory.

Service Center. Option 30 Blank 256kByte battery-backed, SRAM PCMCIA card
memory.
1.2.3  System Operation Option 50 Tracker Ball.

1.2.3.1 Remote Interface Option 60 Carry Case.

The instrument can form part of an automated system by means OQHE:‘)“ 90 R?‘Ck Mou.nlting Kit.
IEEE-488 standard digital interface. The interface has been incluf¥dion 100  High Stability Crystal Reference.
both for automatic calibration of UUT oscilloscopes, and for automatime Voltage: The 9500 is configured for use at the correct voltage at

calibration of the 9500 itself. The method of connecting to the system the shipment point. The 9500 can be reconfigured for
controller and the IEEE-488.2 SCPI command codes are described in adifferentline voltage, requiring a different power fuse
Section 6 (Refer to Section 2, paras 2.7.4 and 2.7.5)

Emulation of the SG5030 and CG5010/5011 is available only via the
remote IEEE-488 interface, as detailecdsection 6, Appendix.F

1.2.4.2  Portocal Il
The 9500 is included in the number of calibrators accessible through
Protocal Il which can be used to calibrate UUT oscilloscopes remotely.
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Section 2

2.1 About Section 2

installing the Model 9500 Universal Calibration System. It is divided

into the following sub-sections:

2.2

2.3
2.4
2.5
2.6
2.7

2.8

2.9

Lifting and Carrying the Model 9500
2.2.1  Lifting and Carrying from Bench Height ............cccccooiiiiinnne 2-1
2.2.2  Lifting and Putting Down at Low Level ...

Unpacking and INSPECLION .........ceviiiiiiiiiiiieie e 2-2
SEOTAGE e e 2-2
Preparation for SHIPMENt ..........ccooiiiiiiiiic e

Calibration Enable Switch ....

Preparation for OPeration ............ccceeieeeiieneeaieesee et

2.7.1 MOUNTING vttt 2-4
2.7.1.1 Bench Mounting .
2.7.1.2 Rack Mounting ... .
2.7.2 Power Input ........cceens ..2-6

2.7.3  POWEr Cable .....cceiiiiiiiiiiiiieec e 2-6
2.7.4  POWEI FUSE ...ttt 2-6
2.7.5  LINE VOIAGE ....eoeuviiiiiiiii it 2-7
Connectors and Pin Designations

2.8.1 |EEE-488 Input/Output SOCKEL ......c.eevuviiiiieiiiiniieiieeiee e 2-7
2.8.2  Parallel POrt......coiieiieieceeee e 2-8
2.8.3  Serial PO ...ooiiiiiiieeiiece s 2-8
2.8.4  AuXIlIary INPUL....ocoviiiiiiieeee e 2-9
2.85 Ref Frequency INPUL........ccoiiiiiiieiieeeee e 2-9
2.8.6 Ref Frequency OULPUL ........cooveiieeiiieiie e 2-9
Care of Microwave CONNECIOTS .........ccveiueriiieeriesieeeesie s 2-9

Installing the Model 9500

2.2 Lifting and Carrying the 9500

Section 2 contains information and instructions for unpacking a@maution!  The 9500 weighs in excess of 12kg, so take special

care when lifting and carrying the instrument.

2.2.1 Lifting and Carrying from Bench Height

1
2.

Disconnect and remove any cables from the rear panel.

The 9500 center of gravity is concentrated at the rear. Tilt the unit
so thatitis standing vertically on its rear panel, with the feet towards
you, at the edge of the bench.

Grasp the instrument at the bottom (rear panel) corner furthest away
fromyou, and tilt it slightly to rest against you. Take the weight and
carry it vertically at the same height, making sure that it remains
resting against you.

Place the 9500 down at the same level by setting it vertically on to
the surface, then swivel it so that it can be tilted back on to its feet.

2.2.2  Lifting and Putting Down at Low Level

1

Always bend your knees, not your back, when going down. Keep
your back as straight and as vertical as possible.

Use the same technique (2.2.1 - 3 above) to hold the instrument's
center of gravity close to you.

Section 2: Installing the Model 9500 2-1



2.3 Unpacking and 2.5 Preparation for 2.6 Calibration Enable
Inspection Shipment Switch

Every care is taken in the choice of packingf the 9500 is to be transported, please considdViPORTANT

materials to ensure that your equipment willising the carry case, Option 60. This two-position, 'CAL" switch on the rear
reach you in perfect condition. The instrument should be transported und@anel protects the instrument calibration
If the equipment has been subject to excessigever. The original (double) shipping containefiemory.  The instrument was initially
mishandling in transit, the fact will probablyshould be used to provide shock isolation fo¢alibrated at the factory, so under no
be visible as external damage to the shippimtprmal handling operations. Any otheicircumstances should the switch be operated,
container and inner carton. In the event afontainer should be double-cushionedintil immediate recalibration is intended.
damage, the shipping container, inner cartgoroviding similar shock isolation to thefFgr Recalibration:

and cushioning material should be kept for thvllowing approximate internal packing |fCalibration Mode is entered while the switch

carrier's inspection. dimensions: is in the 'DISABLE' position, the following
Carefully unpack the equipment and check for Length ~ Width ~ Depth warning message is placed on the screen:
external damage to the case, sockets, contrasjter Box 785mm  675mm  440mm Calibration switch not enabled!

etc. If the shipping container and cushioningpner Box 675mm  565mm  315mm
material are undamaged, they should beushionedto 460mm 430mm  145mm
retained for use in subsequent shipments. Miace the instrument with an active desiccant
damage is found notify the carrier and yousachet inside a sealed bag. Fit the bag into the
sales representative immediately. cushioning material inside the inner carton,
Standard accessories (associated products gelce this within the corner cushioning blocks
options) supplied with the instrument shouldnside the outer shipping container, and secure
be as described in Section 1 and on yotine whole package.

delivery note.

2.4 Storage

The instrument should be stored under cover.
The shipping container provides the most
suitable receptacle for storage, as it provides
the necessary shock isolation for normal
handling operations.

Place the instrument with an active desiccant
sachetinside a sealed bag. Fitthe bag into the
cushioning material inside the inner carton,
place this within the corner cushioning blocks
inside the outer shipping container, and locate
the whole package within the specified storage
environment.
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2.7 Preparation for Operation

IMPORTANT:

Refer to the Safety Issues section at the front of this manual, together with additional information in the Model 9508 i&eifarations,
including Environmental ConditionsSection 7sub-section 7.1

Before preparing the Model 9500 calibrator for operation, note the danger warning:

A e A

THIS INSTRUMENT IS CAPABLE OF DELIVERING AN ELECTRIC SHOCK. UNDER NO CIRCUMSTANCES TOUCH ANY
INSTRUMENT TERMINAL UNLESS YOU ARE FIRST SATISFIED THAT NO DANGEROUS VOLTAGE IS PRESENT.

Other than the main output active head connectors, the connections to the 9500 are via the rear panel:

A SAFETY WARNING |EEE-488 ®
® X AUXILIARY CAL FACTORY SET
) DISCONNECT POWER AND SIGNAL LEADS ENABLE
BEFORE REMOVING COVERS. INPUT I D @ O
2) FOR CONTINUED PROTECTION AGAINST ELECTRIC SHOCK <40Vpk A FEAEIE
THE POWER CORD PROTECTIVE CONDUCTOR MUST BE
CONNECTED TO EARTH (GROUND).
3) FOR CONTINUED PROTECTION AGAINST FIRE SH1 AH1T6 L4 SR1
FIT 250V FUSE OF CORRECT RATING RL1PP0O DC1 DTO CO E2
A NOTE. REF FREQUENCY
NO USER SERVICEABLE PARTS CONTAINED. DO NOT INPUT SERIAL PORT PARALLEL PORT \
REMOVE COVERS, HAZARDOUS VOLTAGES PRESENT. <5Vpk [ |
REFER SERVICE TO QUALIFIED PERSONNEL. 500 ©u© @@ “
LINE VOLTAGE FUSE 5 x 20mm
REF FREQUENCY |
OUTPUT SELECTION IEC 127 A\
1V pk-pk nom 100V/ 120V T10.0 AH
into 50Q 220V/ 240V T5.0 AH \/
RSB U3 CALIBRATION SEAL POWER INPUT~- 400VA max FREQUENCY 47-63Hz () ©
9500 Rear Panel

2.7.1 Mounting: overleaf

Section 2: Installing the Model 9500 2-3



2.7

2.7.1
2711

The instrument is fitted with four plastic feetf
and a tilt stand. It can stand flat on a benc%
positioned so that the cooling-air inlet on the

Preparation for Operation

Mounting 27.1.2

Bench Mounting

(Contd.)

Option 90 — Rack Mounting (Fig. 2.1)

right side and exhaust apertures on the left side Provision of Option 90

are not obstructed.

1. Option 90 is provided with all necessary

attachments and fixings.

2. The 9500 is fitted with side extrusions with
holes to accommodate rack mounting
fixing screws.

B. Fitting the Mountings to the 9500

1. Fitleft and right front rack mounting ears
(these are interchangeable) to the 9500:

a.

Assemble the handles to the front ears
as shown in the diagram, and secure
using the four M4x 12 POZICSK
screws provided.

Secure the front ears through the side
extrusions to the chassis, with the
brackets at the front as shown. Use
two M5x 20 POZIPAN screws, plain
and shakeproof washers provided,
through the lower holes of each ear.

2. Fitleftandrightrearrack sliders (these are
interchangeable) to the 9500:

Secure both sliders through the sid&-
extrusions to the chassis, at the rear as

shown. Use the four M&20 POZICSK
screws provided..

Option 90 permits the instrumentto be mounte@. Removing the 9500 Feet and Tilt Stand
in a standard 19 inch rack. The method dif required)

itting this option is described below, theremove the feet and tilt stand:

cations being shown iRig. 2.1

a. Prize off the rubber pads from the four
feet.

b. Undo the two securing screws from
each foot. This releases the feet,
washers and tilt stand so that they can
be detached and stored safely for
possible future use.

D. Fitting the Rear Ears to the Rack

Fit the left and right rear earsdt

interchangeable) to the rack:

a. Fit the eight M6 cage nuts into the
correct cutouts at front and rear of the
rack(see Fig. 2.1) Squeeze the cage
on each nut and insert from the inside
of the rack.

b. Offer up each appropriate ear to the
outside of the back of the rack, with the
tongue facing forward as shown in the
diagram. Secure the ears using four of
the eight M6x 16 chromium-plated
POZIPAN screws and four M6
washers.

Fitting the 9500 into the Rack

With assistance, slide the instrument into
therack, locating the rear earsinthe sliders
onthe side extrusions. Push the instrument
home, and secure the front ears to the rack
using the other four M6 x 16 chromium-
plated POZIPAN screws and four M6
washers.

2-4
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Fig. 2.1 Option 90 — Rack Mounting Kit — Fitting
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2.7 Preparation for Operation (Contd.)

2.7.2  Power Input 2.7.4  Power Fuse

The recessddOWER INPUT plug,POWER  The fuse rating is:

FUSE, POWER SWITCH and LINE T 50A HBC, 250V, IEC127 for 220/240V line supply.
VOLTAGE SELECTOR are containedinan + g oa HBc, 250V, IEC127 for 100/120V line supply.

integral filtered module on the right of the rea
panel (looking from behind the unit).

/N

[t is fitted into the reverse side of the Fuse Drawer, in the Power Input module on the rear panel,
andmust be ofHigh Breaking Capacity.

/\L WARNING

MAKE SURE THAT ONLY FUSES WITH THE REQUIRED RATED
CURRENT AND OF THE SPECIFIED TYPE ARE USED FOR
REPLACEMENT. SEE THE SAFETY ISSUES SECTION AT THE

LINE VOLTAGE
SELECTION

IEC 127\

‘ FRONT OF THIS MANUAL.
L

| FUSE 5 x 20mm

100V/ 120V
220V/ 240V

T10.0 AH ®
T5.0 AH \/
POWER INPUT ~ 400VA max FREQUENCY 47- 63 Hz ©)

A window in the fuse drawer allows the line
voltage selection to be inspected. To inspect
the fuse rating the fuse drawer must be taken
out (Refer to sub-section 2.7.£irst switch

off and remove the power cah)le

Fuse Drawer

2.7.3 Power Cable Removed Fuse Drawer
s Release Voliage Reversed
The detachable supply cable, comprising two Catch voliage Selector
Indi ocl
meters of 3-core PVC sheath cable permanently iS¢~ Recess for restor Fuse position

moulded to a fully-shrouded 3-pin socket, fits
in thePOWER INPUT plug recess.

/N

The supply leadmust be connected to a,
grounded outlet ensuring that the ground lead

is connected.

2.7.4.1  Power Fuse Replacement
When the power fuse is to be replaced, proceed as follows:

Ensure that the POWER CABLE is removed Insert a small screwdriver blade in the
narrow recess beneath the catch under the fuse drawer; lever gently downwards until the
catch releases. Pull the drawer out, and reverse it to see the fuse.

SEE THE SAFETY ISSUES SECTION AT 2. Check the fuse and replace if required.
THE FRONT OF THIS MANUAL. 3. Check that the desired voltage is visible at the front of the voltage selector block inside the

power module cavity.
4. Insert the fuse drawer into the module and press until the catch is heard to click into place.

2-6
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2.8 Connectors and Pin Designations

2.7.5 Line Voltage 2.8.1 |EEE-488 Input/Output (Rear Panel)
The 9500 is operative for line voltages in thehis 24-way input/output connector on the rear panel, which is labelled IEEE-488, is
ranges: 100/120/220/240V, 48-63Hz. directly compatible with the IEEE-488 and IEC-625 Interface Bus standards.

To accommodate these ranges, a small voltage
selector block is housed behind @WER  Pin Layout
FUSE drawer.

2.75.1  Selection of Operating Line

12 1
24 13
Voltage

A Pin Designations
Pin No. | Name Description

Ensure that the POWER CABLE is 1 DIO1 | DataInput Output Line 1
removed. 2 DIO2 | Data Input Output Line 2
1. Insert a small screwdriver blade in the i 8:8431 BZ:Z :EEEE 83;% m:i
narrow recess beneath the catch under the 5 EOl | End or Identify
fuse drawer; lever gently downwards until 6 DAV | Data Valid
the catch releases. Pull the drawer out to 7 NRFD | Not ready for Data
reveal the grey voltage selector block. 8 NDAC | Not Data Accepted
2. Hook a small finger into the block in the y IFC | Interface Clear
LS i . 10 SRQ Service Request
square recess in its base; pull to disengage 1 ATN | Atiention
its gontacts, and remove from the module 12 SHIELD | Screening on cable (connected to Safety Ground)
cavity. 13 DIO5 | Data Input Output Line 5
3. Rotate the voltage selector board until the 14 DIO6 | Data Input Output L?ne 6
desired voltage faces outward. 15 DIO7 | DataInput Output Line 7
4. Ensure that the block is upright. Reinsert ig DngNS gs:zc:{]epE;:bLJlLPUt Line 8
the block firmly into its cavity in the 18 GND 6 | Ground wire of twisted pair with DAV
module. 19 GND 7 | Ground wire of twisted pair with NRFD
5. Checkthefuseifrequirddee paras2.7.4) 20 GND 8 | Ground wire of twisted pair with NDAC
then insert the fuse drawer into the module 21| GND9 | Ground wire of twisted pair with IFC
; ; ; 22 GND 10 | Ground wire of twisted pair with SRQ
and press until the catch is heard to click
in t(c)j placses € s dtoc 23 GND 11 | Ground wire of twisted pair with ATN
P : 24 OV_F | Logic Ground (Internally associated with Safety Ground)

6. Checkthat the desired voltage is visible in
the cutout in the fuse drawer.

Continued overleaf
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2.8 Connectors and Pin Designations  (Contd.)
2.8.2 Parallel Port (Rear Panel) 2.8.3  Serial Port (Rear Panel)

This 25 way D-Type socket is located beneath the IEEE-4B&is 9-way D-Type socket is located to the left of the Parallel
connector onthe rear panel. Its connections are similar to thef2t connector on the rear panel. Its connections are RS232-
way printer port on PCs, carrying control and data for an exteroainpatible; carrying control and power supplies for, and receiving

printer as designated in the table. data from, an external tracker ball.
Pin Layout 13 PARALLEL PORT 1 Pin Layout SERIAL PORT
0000000000000
e(sin)e ® ®
25 14
Pin Designations Pin Designations
9500 | 9500 9500 | Description or Pin No. Name Description
Pin No. | Signal Name | I/O |Common Meaning
1 STROBE_L Output | 1ps pulse to cause printer to read one byte 1 - Not used
of data from data bus DO1 — DO8. 2 RXDO_L Serial Data: Tracker Ball — 9500
é Bg; 8”?’”: Ba:a E'g 3 TXDO_L Serial Data: 9500 — Tracker Ball
utput | Data bi .
4 D03 Output | Data bt 3 4 DTRO_H Dfat:?l Terminal Ready
5 D04 Output| Data bit 4 5 Ov_F Digital Common
6 DO5 Output | Data bit5 6 DSRO_H Data Set Ready
; Bgs 8”?’”: Baia E'E S 7 RTSO_H Request to Send
utput | Data bi
9 D08 Output | Data hit 8 8 CTS0_H Clear to Send
10 | ACKNLG_L Input | Pulse to indicate that the printer has 9 --- Not used
accepted a data byte, and is ready for more
data. _H=Logic-1 active;  _L = Logic-@ active.
11 BUSY_H Input | Printer is temporarily busy and cannot
receive data.
12 P_END_H Input | Printer is out of paper.
13 SLCT_H Input | Printer is in online state, or connected.
14 AUTO_FEED_L | Output| Paperisautomatically fed 1 line after printing.
This line is fixed _H (high) by the 9500 to
disable autofeed.
15 ERROR_L Input | Printer is in 'Paper End', 'Offline’ or ‘Error*
state.
16 INIT_L Output | Commands printer to reset to power-up
state, and in most printers to clear its print
buffer.
17 SLCT_IN_L Output | Commands some printers to accept data.
This line is fixed _L (low) by the 9500.
18-25 | OV_F Output | Digital Common
_H=Logic-1 active; _L =Logic-@ active.
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2.8.4  Auxiliary Input (Rear Panel)
AUXILIARY

INPUT

< 40Vpk

2.9 Care of Microwave Connectors

Itis necessary to observe certain basic precautions when using microwave
connectors, in order to achieve accurate and repeatable calibration and
measurement results. This will also help to extend connector life.
Good practice includes:

* When notin use, ensure that connectors are kept clean. This is best

This SMC connector is located at the upper center of the rear paneldone by using a plastic endcap. Avoid touching components whose
providing an internal, passive, relay switched route for a user's externalfunction is to make electrical contact.
calibration signal, via any one of five output channels to an Active Visually inspect all connectors, looking for dents, scratches and

Head's BNC connector .

metal particles.Never use damaged connectors.

Internal controls are provided (via front-panel keys or via the IEEE-488 Clean connectors properly, particularly connector threads and
/ SCPI interface) to switch the signal between channels. For furtherdielectric faces. Try compressed air first, and if this is insufficient,

details se&ection 4, para 4.15 andSection 6, para 6.6.5.17

2.8.5 Ref Frequency Input (Rear Panel)
REF FREQUENCY

INPUT

< 5Vpk

50Q

use isopropyl alcohol. Avoid spillage, anelver use abrasives.

* When making connections, be careful to align connectors carefully,
avoiding bending forces. Always make the initial connection
lightly to avoid cross-threading, and use a correctly-set torque
wrench for final tightening.

This BNC connector is located at the middle center of the rear panel,
providing an input for a signal of good frequency accuracy, for use as

a frequency reference in the 9500.

Internal controls are provided (via front-panel keys in Configuration

mode) to select the signal as reference. For further detaiBesten

3, para 3.4.3.10

2.8.6 Ref Frequency Output (Rear Panel)

REF FREQUENCY
OUTPUT

1V pk-pk nom
into 50Q

This BNC connector is located at the lower center of the rear panel,
providing an output reference signal of the same frequency accuracy as

the 9500.

Internal controls are provided (via front-panel keys in Configuration

mode) to select the signal as reference. For further detaiBesten

3, para3.4.3.11
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Section 3 Model 9500 Controls

3.1 About Section 3
3.1.1 Introduction 3.1.2 9500 Variants

Section 3 is a detailed description of the 9500 operating contrdisthis Section, controls are described for the 9500 variant: 9500/1100
starting with a general description of the front panel. The useith Option 5. Where significant differences occur between the
preferences 'Pref' key and screen is described, followed by a brafants, with or without Option 5, these are noted in the text. Otherwise

description of Mode selection. A more detailed treatment of refer to the three variant specifications in Section 7.

3.1.3 Section Contents
Section 3 is divided into the following sub-sections:

3.1 About Section 3 3.4 Modes of Operation
3.2 Introduction to the Front Panel 3.4.1 Mode Selection
3.2.1 Local and Remote OPeration ...........cccoceeeveeereeiieeneeiieeseeanes 3-2 3.4.1.1 Mode Overview ....
3.2.1.1 Remote, Semi-Automatic and Manual Calibration 3.4.2 Passwords and Access
of UUT Oscilloscopes 3.4.3 Configuration Mode
3.2.1.2 Use of Procedure Memory Cards 3.4.3.1 'MORE' Configuration....
3.2.1.3 Manual and Remote Calibration of the 9500 lItself . 3-2 3.4.3.2 'Ref Frequency' ....
3.2.1.4 General Arrangement of Front Panel Controls ...... 3-2 3.4.3.3 'Safety voltage'
3.2.2  Front Panel FEAUreS ...........coceviiiiieii e 3.4.3.4 'Bus address'
3.2.2.1 Liquid Crystal Display and Screen Keys 3.4.3.5 'Printer'
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3.2 Introduction to the Front Panel

3.2.1 Local and Remote Operation

3.2.1.1 Remote, Semi-Automatic and Manual Calibration of UUT Oscilloscopes

The 9500 has been designed to present three main user interfaces for control of UUT calibration:

* Fully-automatic operation for UUT oscilloscopes which are remotely controllable on the IEEE-488 Instrumentation Conaog,Interf
employing IEEE-488.2/SCPI protocols. The 9500 also includes emulation modes which minimize the software effort reqtéggdtionin
into existing calibration systems designed around Tektronix CG5011 and SG5030 calibrators. Seefiond

e Semi-automatic operation using procedure memory cards to drive the 9500, with control of the subject UUT being implemfartad by
of the UUT manufacturer's procedure through a series of user prompts. Rexetiom 5

e Manual operation from the front panel, again with control of the subject UUT being implemented by the UUT manufactuden's pRefer
to Section 4

3.2.1.2 Use of Procedure Memory Cards

This is a form of assisted (semi-automatic) calibration, in which a memory card for a specific UUT oscilloscope is imsieeR@CEDURE
memory card slot. Running Procedure Mode will generate instructions to the operator, while setting output values onTthe 86§0@ence
of these instructions and outputs, the output specifications and the pass/fail limits conform the UUT manufacturer's gabbeatioe.

3.2.1.3 Manual and Remote Calibration of the 9500 Itself

The 9500 itself must periodically be verified or calibrated against suitable traceable standards. Calibration of theaflstiseairzlable only

via the IEEE-488 interface, not manually via the front panel. The calibration processes for the mainframe are availdiléntangglin the
advantages of simplicity and throughput provided by automated procedures, these process commands are also availabi¢eviatéréacem
(IEEE-488.2/SCPI protocolsSection §. The 9500 communicates with programmable standards under the direction of external Control
Software. For the purposestbfs section, the remote interface can be ignored.

3.2.1.4 General Arrangement of Front Panel Controls
The front panel is divided into three main areas (any variant with Option 5 shown):

- N
MODEL 9500 o0scILLOSCOPE CALIBRATOR
- GRoJoxc)
5
- GH 13 KL _
ORONONC)
- ok
(@D) S(DT @ " OUTPUT
- @ ORO & G
- ©) @0 ®
@)
PROCEDURE rmirueey cary RESULTS niruky carn
O O O O ;o S ®
N - - /

. . Standby/Normal
Center: A 'Menu' and 'Output Display' LCD screen, with grouped soft keys.

Right: A control panel, used to select and adjust operational Functions and Modes, with two slots to accept memory cards.
Left: Output Connectors, used for connection of the active heads.

These features are described in the following paragraphs.
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3.2.2 Front Panel Features

3.2.2.1 Liquid Crystal Display and Screen Keys

The 9500 communicates with the operator by presenting essential information on the LCD screen. For example: the getperaiblagpears
in large characters below the center of the screen, accompanied by its units. An operator can move through a seriegefisyehoasing
options from those presented on the screen.

Eleven soft keys (‘screen' keys) are grouped below and to the right of the screen. These are labelled by characterseprayemiolg menu
choices, which appear in reserved display areas on the screen next to the keys. Main functions are selected by bu@scslosctpe
Calibrator' panel.
3.2.2.2 'OSCILLOSCOPE CALIBRATOR' Panel
This panel carries the main controls used to select the operational functions and modes of the calibrator:

a. Major Function keys are used mainly in Manual md&ection 4jand Calibration modgection 10) They are arranged down the right

edge

[T : Waveform (select Square with directionxCV using screen keys).

Ny : Sinewave (select amplitudes and frequency using screen keys and cursor controls).

- : Edge (select polarity using screen keys).

A1l : Timing Markers (select Waveform and Frequency/Period using screen keys — including Line Frequency).

Aux : Auxiliary Functions (select Current, Composite Video, Linear Ramp, Overload Pulse,UUT Input Leakage Test, Auxiliary
Input, Channel Skew, and Load Resistance or Load Capacitance measurement using screen keys).

b. Mode Key, under the Function keys. The modes are: 'Procedure’, 'Manual', ‘Configuration’, '‘Calibration’ dreférest’
to sub-section 3.4)

c. Preferences Key, the bottom key. The user-preferences provided are display adjustments of: 'Screen Contrast', 'Amplitude
step' factor sequence, 'Time step' factor sequence and Deviation/UUT Erro(teiggle sub-section 3.3)

d. OUTPUT OFF andON keys, with anON' state indicator LED, in a separate column due to their importance.

e. Alpha-numeric keypad, used for various purposes, to be described later.

f. The () (Tab) key, Cursor keys and Spinwheel: These select and increment or decrement displayed quantities.
3.2.2.3 Output Connections
The ten output connectors are located on the left of the panel. Use of these connectors is deSented ¢

3.2.2.4 'Procedure' and 'Results' Memory Card Slots
These slots are included mainly for Procedure m8eéet{on %, although there are secondary uses.

3.2.2.5 'Standby' Push-Button

Pressing this button, in the bottom right corner of the front panel, will toggle between normal operation (LED greenylbyid [$f&nred).
The instrument will transfer automatically from normal operation to standby some 15 minutes after the most recent operptiessitty the
button will immediately restore normal operation.

3.2.2.6 Power On/Off Switch
Line power to the 9500 is switched On and Off using a switch at the left of the instrument, on the rear panel. Up is Sr9fhown
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3.2.3 Output Controls 3.2.3.3 Manual Mode — Typical Menu Screen

The aim of this discussion is to become familiar with the 95@nsure thatthe 9500 isinstalled and switched on asin Section 2. If, after
interactive display, and the manipulation of front-panel controls. selecting Manual mode, the display does not correspdfig 18.2.1

We have chosen DC/Square agmical function for manipulation (itis Press thé L key in the top right corner of the front panel.

also likely to be the most familiar to most new operators). Familiarize yourself withFig. 3.2.1 This is the default version of
Full details of the DC/Square function are not given here, they appearthe menu screen which will appear when you enter DC/Square
in Section 4 Subsection 4.5 function for the first time (unless the default has been changed in

Config Mode).

3.2.3.1 Front Panel Control Sets . . o
N.B. Contrastinversions of symbols and fields indicate those elements
We have already seen that there are two sets of front-panel controls  \yhich have been selected 'Scope Mode' (1-2-5) only in this

which manipulate the output configuration, but briefly, to establish a case.
base-line, here they are again:

1. Controls positioned in the right half of the front panel. They ar‘g):'z'&4 Editing on the Screen

a. Major Function keys, arranged in a column down the righ{Ve have already mentioned 'Scope Mode'. This is not a major mode of

edge. the same importance as Manual mode, but identifies a specific means
b. Moving left, theOUTPUT OFF andON keys, arranged in a of making selections or entering changes on the screen.
separate column because of their importance. In all editing, theTab key@ is used to select the required variable for

adjustment.

There are two modes, selected by the right-most soft key on the bottom
row beneath the screen, which toggles between 'Direct’ i
and 'Scope' mo 1.pencompassing three main ways of adjusting
2. Screen Soft Keysaround the display itself, are used to select sWfialues presented on the screen:
functions and individual parameters (identified in the areas used as . g
1. Direct Mode x53

screen key labels).

Once th@ key has selected the required variable, two triangular
@arkers presented above and below a digit in the selected numeric
value form a cursor, and two methods of value adjustment are

c. Alpha-numeric Keypad.

d. Cursor Controls:
Seeparas 3.2.3.4

Before we proceed, we need to identify the components present on
typical menu screen. A representation of a DC/Square display in
Manual mode is given d5g 3.2.1

available:
3.2.3.2 Entry to Manual Mode a. Digit Edit.
This discussion is conducted in Manual mode, which you may not ~ Cursor keys and control the screen cursor to
recognize at present. Refeipras 3.4.1 To enter MANUAL mode: selecta digitfor adjustment, thY)increments
1. Press the front panblode key: and(X) decrements the digit selected by the
' ' , cursor.
2. Press thé/ANUAL screen key beneath the display. Spinwheel  Increments or decrements the selected digit, in
place of the”) andQ) keys.
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b. Numeric-Entry Edit .

Key Pad:

Units:

'‘Enter":

Further Use:

3.

Typing any character on the numeric keypad

will set up a 'box' beneath a smaller version of

the selected numeric value, and place the typed
character in the box. The right side key labels

change to give a choice of units.

After the new value has been typed on the
keypad, the required units can be chosen from
the right side soft keys. Pressing one of these
keys will cause the display to revert to the 'Digit
Edit' format, with the same numeric value
remaining selected by the two triangles.

The keypad 'Enterf{)key can be used instead
of one of the units keys to revert to 'Digit Edit! . . . . .
format. In thl?slcaseythe 95\60 firmwlgrle W;”These forms of editing are also described in greater detail, with
always impose the basic units (not multiples dljustratlons, inSection 4, sub-section 4.4
sub-multiples).

Either Digit Edit or Numeric-Entry Edit can be

used for all selectable variables on the screen.

Scope Modefgf] +

This mode differs from Direct Mode only in that adjustment of
many screen variables is constrained to a series of 'Stepped Values',
which runin a sequence of 1 : 2 : 5 factor steps (The 'Pref' facility,
described overleaf, can be used to change the factor sequence to
match certain oscilloscopes with 1:2:2.5: 4 : 5 steps). Selecting
one of these variables places a 'barred' cursor above and below the
whole numeric value (shown Fig 3.2.1), and only one method of
value adjustment is available:

Cursor keys. and(_>) are not used. Adjustment is
carried out using th@ and Q) keys (or
spinwheel) toincrement or decrement the whole
value through the pre-defined factor steps.

4 Selected SIGNAL Selected TRIGGER Expected Load h
Channel Channel or Impedances
. ‘No Trigger' State
Function  Output
Icon State
NV N,
‘Barred’ - - \{ ¢ ) Q Multiplies Selected
! SIGNAL CH1) 508Q X 1
Sglection [ | | OFF[7riceer —che se0 value by 10
3 Divides Selected
p o 1® Value by 10
N\ 5®® mV/dIV X4 = 2@@@@ mVpk-pk A — Q Toggles Deviation between
L. - zero and previously set value
Deviation = @0.90 %

Numeric O/P Ampl itude = 20.00@ mV/ekp \ These three soft key
Output labels not used with
Values = < the DC/Square

Frequency = 1.00@0 kHz e aduare
Output A ﬁ
Value
Units TODAY'S DATE TIME A
Uses of all the right side
WAVE CHANNEL ‘
;—)7 € 1.9 soft key labels are
RORM SECECT Sv Sf(r:;n dependent on the 'field
Soft key label |  Accesses (Toggle) Accesses Toggles Effects selecti?gel ?;gzm part
not used with |  Waveform Applies Channel to Select -
DC/Square Menu Ground Selection ‘Scope' or
Default Condition Menu ‘Direct Entry* All bottom soft key labels
Screen (O/P On) Mode may be employed for
alternative or additional
selections
Fig. 3.2.1 Manual Mode — Startup Default Settings
. J
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3.3 Preferences

3.3.1 Pref Selection
The Pref key is highlighted iRig. 3.3.1 below:
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Fig. 3.3.1 'Pref Key
3.3.1.1 Pref Overview

3.3.1.2 Changing the Parameters

The mechanism for adjusting parameters is known as 'Digit Edit'. A
Cursor of horizontal lines enclosing screen characters indicate the
parameter selected for adjustment. This can be moved from one
parameter to another using @ (Tab) key.

Once the cursor has been moved to the required parameter, the adjustment
is carried out using either the spinwheel or@)s(Up) /@ (Down)
cursor keys. The Left and Right cursor keys have no effect.

3.3.1.3 Screen Contrast

The front panel screen is viewable from a wide range of vertical and
horizontal angles. For best contrast at a fixed angular sight line in the
vertical plane, the 'Contrast' parameter on the screen can set the sight
line to one of twenty-seven different angles, represented by the numbers
1-27. The range from numbers 10-12 will provide good contrast from
head-on viewing positions.

To change the contrast:

1. Use the tab key to position the cursor on the contrast number.

2. Use the spinwheel or up/down cursor keys to adjust for your best

The Pref key sets up a special display which offers adjustment of fourdisplay contrast, by increasing or decreasing the contrast number.
parameters, shown in Fig. 3.3.2. This menu can be eaitgdby 3 31 4 Scope Mode Amplitude Steps

pressingeXIT , or re-pressing theref key.

Preferences
(Mode) Contrast =10
:> Amplitude step  =1-2-5
Time step =1-2-5
Deviation Display = Deviation
EXIT |

Fig. 3.3.2 'Pref' Parameters

The Preferencescreen can be displayed in all modes and functloﬁgange in output period (and frequency) in the chosen factor steps.
without disturbing the function setup (exceptthat under certain cond.tﬁr%change the Time steps parameter:

with OUTPUT ON, the output will be turned off).

Preference selections are non-volatile. Once a parameter has be&ﬂ
up as required, it will be remembered by the 9500 through changes o

For most UUT oscilloscopes, amplitude sensitivity can be increased or

decreased at values which run in a sequence of 1: 2 : 5 factor steps. The

Scope Mode 'Amplitude step' parameter can change the sequence to

match certain oscilloscopes with 1 : 2 : 2.5 : 4 : 5 factor steps.

To change the Amplitude steps parameter:

1. Use the tab key to position the cursor on the Amplitude steps
sequence.

2. Use the spinwheel or up/down cursor keys to toggle between
1—2—5 and 1—2—2.5—4—F5 factor steps.

3.3.1.5 Scope Mode Time Steps

This operates on the same basis as Amplitude steps, but the result is a

Use the tab key to position the cursor on the Time steps sequence.
se the spinwheel or up/down cursor keys to toggle between
—2—5 and 1—2—2.5—4—25 factor steps.

mode and function, also being restored after Power down / Power up.

3-6 Section 3: Model 9500 Controls: Modes of Operation
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3.3.1.6 Deviation Display

The deviation of an output signal amplitude from the factored output
step value is controllable, withitl1.2%, from the function screen. So

a signal of 1V DC can be adjusted from 0.8880V to 1.1120V using the
deviation control.

To extend the usefulness of this facility, the deviation display value can

be expressed as 'UUT Error'. This permits use of the deviation control
to adjust the 9500 output until the UUT oscilloscope presentation itself

shows the required value. The 9500 output value can be read off, but
in addition, the UUT's error is presented on the 9500 screen.

Note that both the UUT error and the deviation are expressed as a
percentage (ratios). This means that if the deviation has to be adjusted
to +10.00%, the UUT error is -9.091%. An example will show why:

Example of 'UUT Error'

1. Assume a 1V UUT nominal cal point.

2. 9500 set to 1V: UUT reading is low.

3. 9500 'Deviation' increased until UUT reading is 1V nominal —

Deviation value is +10% and 9500 output is 1.1V.

4. AUUTreading of '1V'represents 1.1 x 1V, so UUT original reading

for 1V input was 1+ 1.1 = 0.909091V.

The UUT Error is therefore 0.909091V - 1V = -0.09091V.

The UUT percentage Error is (0.09091\1V) x 100%,
=-9.09091%

2

To change the Deviation parameter:

1. Use the tab key to position the cursor on the Deviation display
parameter.

2. Use the spinwheel or up/down cursor keys to toggle between
'Deviation' and 'UUT Error'.

Descriptions assume 9500/1100 with Option 5
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3.4  Modes of Operation

3.4.1 Mode Selection
The Mode key is highlighted iRig. 3.4.1 below:

= Mode Selection

AUX Select required mode using softkeys

=
MODEL 9500 o0scCILLOSCOPE CALIBRATOR
A B C D E_F CLR
@ @ @ TODAY'S DATE TIME
GH 1 KL I PROC 'MANUAL CONFIG CALIB = TEST
@ @ @ @ Fig. 3.4.2 Mode Selection Menu
@ @ @ OUTPUT
@ @ @ @ J Four of the modes are described in later sections, but because of its
v s @ wide-ranging effects, Configuration Mode is dealt with in this section.
(=) A& > m The five modes are:
@ PROC = Procedure Mode:
For calibration of a specific type of UUT, the sequence of 9500 output
PROCEDURE rierory carp RESULTS rerory carp selections is determined by a 'Procedure' memory card, placed in the
N . @ ] left-hand slot beneath the panel outline. Results can be printed, or
Final Width = 215mm A A / recorded in a secpnd Data' card, placed in the right-hand 'RESULTS
slot. Refer tdSection 5
Fig. 3.4.1 'Mode' Key MANUAL = Manual Mode:
The outputis selected and adjusted entirely from the front panel. Refer
to Section 4
CONFIG = Configuration Mode:
3.4.1.1 Mode Overview On entry to Configuration mode, parameters are protected by password.

rTﬂ}ese includePower-On default mode (Manual or Procedure modes);
Blésent Time and Date; Enable Printing; Reformat Printed Certificates;
etc. Refer toSub-section 3.4.2

CALIB = Calibration Mode:

This mode is protected by switch and password. On entry to Calibration
mode, the operator can process the calibration of the 9500 itself.
Calibration can be controlled from the front panel, or via the IEEE-488
Interface. Refer t¥erification and Adjustment Handbook; Section 10.
TEST = Test Mode:

This mode permits an operator to initiate and interact with any of a series
of tests as follows: '‘Base’; 'Heads'; 'All'; 'Fast' or 'Interface’. Referto
Section 8.

The Mode key sets up a special menu display, offering selection f
five primary modes. This menu can be exitedy by pressing one of
the five screen keys.
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3.4.2 Passwords and 3

Access Configuration Mode is used to change th
1. AllConfiguration mode selections require Settings of those parameters which have be

a password. When the 9500 is shippe(?I
from new, the password requirement i\
enabled to avoid unauthorized access.

Itis recommended that both passwords p¥vhen changing configuration, startas follows

changed, for security purposes, at thel:
earliest opportunity

The shipment 'Configuration' password i
12321 (as typed on the front panel keypad
when the Password Entry screen for
Configuration mode is showing). It is

4.3 Configuration Mode Password Entry

For Configuration

aced under user control.
.B. A password is required for access t
change settings.

Enterpassword : QQ QOO O

Press thélode key to obtain the 'Mode | TopaY's paTe TIME
Selection' menu screen. EXIT

Pressth€ONFIG screen key atthe center,
of the bottom row to progress into
'‘Configuration’ mode. The 9500 will
transferto the 'Configuration' menu screen:

. When you enter your password using the
alpha-numeric keypad, security icons will
appear on the screen as you type. Finally
press thélkey.

stated here to allow entry to Configuratior
mode by personneduthorized by local
managementand permit subsequent
accesstothe means of altering the passwd
itself. The necessary process is detaile
later in this sub-section.

A second (different) password will be
required to allow entry to Calibration mode

as authorized by local managemeiihe | TopAYsDATE TIME ‘

shipment version of the Calibration mod¢

C .I: t If the password is incorrect: an error

on |Qura 10N message will be given and the security

Ser. No. XXXXX Rev. XXX . . .

Options : 1.1 GHz N o g icons will be removed, enabling a new

Present Settings: attempt to enter the password.

Ref frequency 50.003 kHz ,

STy LR The EXIT 'screen key acts to escape, back

us ress o

Printer NONE to the previous screen.

Power-up mode Manual )

Ext ref in 10 MHz 4. The correct password, followed Bywill

Extrefin Disabled . .y " . '

provide entry to the main 'Configuration

MORE menu screen, showing the present settings

password i - 3-5-7 (astyped onthe
front panel keypad when the Password-
Entry screen for Calibration mode is
showing) The necessary process for
changingthis password is also detailed4-
later in this sub-section.

3.
1.

of the parameters which now can be
The screen shows the present settings of changed using screen keys whose labels
some of the parameters which can be appear on the display:
changed in Configuration mode.

BUS

The screen also indicates which hardwa CO nfl g u ratl ON | reoress

Option 9500/400, 9500/600 0r 9500/1100 7\ = vy Rer 300¢ | PRINTER

is fitted, and whether Option 100 is fitted; options: 1.1 GHz Normal xtal oo
These cannot be changed in Configuratig Present Settings: UP MODE

de prliglaicd omo e |
mo : Bus Address 1 - PASSWRD
Printer NONE EXT REF

4.3.1 'MORE' Configuration RO eI IRt Manual N

EXT REF
ouT

DATE HEAD
TIME ‘ conric | MORE

Ext ref in Disabled
Togain accessto alter Configuration mod| Topars pate TIME

options, apassword willberequired. (Refe e | “inr
to the arrangements made for 'shipment’ ] _ ]
passwords described Rara 3.4.3 5. Pressing theMORE' key again will
provide entry to a second 'Configuration’

menu screen, showing the present settings
of other parameterfReferto para3.4.3.14

The password requirementwill be invoked
by pressing th&#/ORE screen key on the
right of the bottom row. The 9500 will
transfer to the 'Password Entry' screen:

Descriptions assume 9500/1100 with Option 5
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3.4.3.2 'Ref Frequency' 3.4.3.3 'Safety voltage' 5. Pressth&XIT screen key to return to the
'Present settings' menu screen. The new
high voltage threshold value appears on
the 'Present Settings' list.

Use of Reference Frequency High Voltage Warnings — Warning and

The reference frequency is used mainly "L‘nterlock

assessments of UUT oscilloscope bandwidth) the interests of safety, to avoid electric -
a commonly used frequency for this purposgock, the 9500 incorporates a high-voltaghiote:  Out-of-Range Indication

being 50kHz. Inthe 9500, for ease of operatioffarning and interlock system for both DC andrhe valid range of limit values is from 10V to

in certain functions, the output can be changegfuare Voltage functions. The limitcanbe set1ov. When values outside this range are

from the selected frequency to the referend® any voltage from 10V to 110V. The defaulientered, an error message will appear on the
frequency and back by a simple toggl&varningthresholdvalue (100V)canbe changestreen, and the 'EXIT' screen key label will be

switching action. in Configuratiop mode. Thg active thresholgeplaced by 'OK'. By pressing 'OK' the original
value is stored in non-volatile memory.  valueis reinstated and the message disappears,

In the 9500, the default reference frequency IS ) : )
set at 50kHz, but users can change this ¥Yhen the output is on in DC/Square or Higlfior a second attempt.
Configuration mode to match the frequencyFdge function, the warning will sound when

used in procedures for individual oscilloscopedhe output voltage setting is raised to orabov®.4.3.4  'Bus address'

1. Foraccessto alter the reference frequenc he threshold value. The output will stay at its

; ; ) emote Operation via the IEEE-488
press theREF FREQ screen key at the fevious value until the user confirms the ne\_ﬁ
bottom left of the 'Present Settings' scree

r{nterface — Addressing the 9500
) When the 9500 is set for remote operation,
2. This transfers to a configuration screed- For access to allow the high voltagg, o is removed from the front panel and
designed for changing the 'Ref Frequency'. warning threshold to be altered, press thg e, 1o an external controller.
The default value is shown: VOLTAGE LIMIT screen key on the

50kHz Present Settings’ screen. and its controller via the IEEE-488 bus,

Configuration = 2 This transfers o a configuration screegonnected into an interface within the 9500.

The REFERENCE FREQUENCY designed for changing the 'Voltage Limit'.commands from the controller are addressed
can be changed by using The default value is shown: to the 9500 using an address code, which can
direct editing only. DEFAULT be a number in the range 0-30. For the 9500 to

Confi gu ration v respond, this number must be matched by the

I)(oltage by re-pressingthe OUTPUT ON butto

Communication is set up between the 9500

Ref = ; ;
5 @ ' @ @ k H Z The high voltage warning limit same number prpgrammed into the 9500 using
can be changed by using direct the procedure given below.
TODAY'S DATE TIME editing only. e

Remote operation of the 9500 via the IEEE-
— | 488interface is described 8ection 6

Limit = 1 @ @ ) @ @ V | N.B. Thecorrectbusaddressisnecessary to
use remote commands, but remote
operation is available only when the
instrument is in MANUAL or

EXIT ‘ ‘ The maximum value is 118V

3. Use Directeditto setthe required refereng
frequency. After typing the value press th| Tobars pate TIME [ E—
0 key on the keypad (the Direct edit V| EXIT
screen key in the right-hand column will

perform the same action). 3. Use Direct edit to set the required high CALIBRATION mode.
4. The'50kHz DEFAULT screenkey onthe VOltage warning limit. After typing the 3 1he 9500 IEEE-488 bus address can be set
right can be used if 50kHz is required. ‘Ig"?‘luetprd?fi;ha key En thetklfeypi? r(]thed to any number within the range 0 to 30. For
5. Press th&XIT screen key to return to the |rlec N I.” S(;reenthey nthe “gt. and - access from the 'Present Settings' screen,
‘Present settings' menu screen. The new o Wi PETIOM e SAME ac fon). press thBUS ADDRESSscreen key at
reference frequency appears on the 'Preséht The 'DEFAULT 1OQV' screen key on Fhe the top right.
Settings' list. right can be used if 100V is the required. The 9500 transfers to the '|EEE 488
level. ADDRESSES' screen:
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Configuration

5000
SERIES

|EEE 488 ADDRESSES
9500 address = 22

2nd address inactive

Change by direct edit only.

TODAY'S DATE TIME

EXIT ‘ ‘ ‘

TODAY'S DATE

DISABLE

EPSON

Configuration

The current printer type is
indicated by the highlight.

BUBBLE
JET

DESK JET
Use the softkeys to select
another.

USER
DEFINED

TIME

EXIT | |

3. Use numeric entry to set the required bug,
address number. Type the number on the
keypad, then press thekey.

Press EXIT toreturnto the 'Present Settings'
screen. 4
For second address (5000-series emulation),
refer toSection 6, Appendix.F

4.

3.4.3.5 'Printer 5.

Printer Operation (Procedure Mode and
Test Mode only)

Using the Procedure mode print facility, the
9500 can deliver a printed certificate, whose

Power-on default iDISABLE .

Use the screen keys to select the type of
printer on the interface, or to disable direcé

printing.

3.4.3.6 'Power-up mode'

Mode Selection at Power-on

Users can determine which mode will be
selected automatically at power-on, choosing
between Procedure mode and Manual mode.
The 9500 cannot be made to power-up in any
other mode.

To set the power-up default mode use the
procedure in the column on the right.

1. For access to change the default mode,
press th€ OWER UP MODE screen key

on the 'Present Settings' screen.

This transfers to a 'Configuration' screen
to change 'The default power-on mode':

EXIT returnstothe'Present Settings' me
screen.

User Defined Printer Type

If the type of printer you are using does ng
conform to one of those listed, press th
USER DEFINED screen key. This
transfers to a 'Configuration' screer
designed to enter the initialisation contro
codes for your printer:

styleis also determined in Configuration mode,

In Test mode, test results can also be printed
in a pre-determined format. The results a
stored until the print command is given afte
the testis over. The printer does not need to
selected in Configuration mode, unless th
results print is required to conform to the
layout of a particular type of printer.

The printer is set up only when an attempt i
made to print, following two types of occasion

TODAY'S DATE

Configuration

Enter the initialisation
control codes in decimal
and confirm with enter.

The current control code string is:
(string appears here
eg27 116 1 18 15)

Enter a new control string:
TIME

EXIT | |

a. printer type is changed in Config mode;

b. 9500 is powered on.

Printer Type Selection

1
printer type (or one using the same
formatting), press theRINTER screen
key on the 'Present Settings' screen.

to change 'The current printer type':

your printer's operating manual. If

1 1 PROC
Configuration K=
MANUAL
The default power-on mode is
indicated by the highlight.

Use the softkeys to select
another.

TODAY'S DATE

EXIT

TIME

3. To change the default, press the required
screen key on the right.

4. PressEXITtoreturntothe 'Present Settings'
screen

The new default will be incorporated into the

list. Next time the line power is turned from

OFF to ON, the 9500 will power-up in the

selected mode.

6. Obtainthe initialisation control codes from

necessary, convert the codes to decimal.

codes, separated by spaces)(the new
string replaces the old. Press fhkey.

type' screen.

For accessto selectand enable a particular Use the 9500 keypad to type the decimal

This transfers to a ‘Configuration’ screer‘?' EXIT returns to the 'The current printer

(continued overleaf)

Descriptions assume 9500/1100 with Option 5
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3.4.3.7 'NEW PASSWORD'

Changing the Passwords

Two passwords are required (they can be tfassword
On the 'Select the password' screen, preks On the 'Select the password' screen, press

same or different):
» for entry to Configuration mode;

» to enter Calibration mode (for calibration
of the 9500 itself).

Refer to para 3.4.2. When the 9500 is shippe
from new, the password requirementis enable
to avoid unauthorized acce@=fer to para
3.4.2) The shipment Configuration and
Calibration passwords allow initial access t
the two modes, but should be changed as so
as entry has been gained into Configuratio
mode.

The passwords are changed using the followin

To change either the CALIB or CONFIG
password

1. On the 'Present Settings' menu screen,

press theNEW PASSWORD screen key

on the right. This transfers to the 'Selec.

the Password' screen:

2. Selectthe password to be changed, viaone

CALIB
CONFIG

Configuration

Select the password to be
changed using the softkeys.

TODAY'S DATE

EXIT

TIME

of the two screen keys on the right.

1

theCALIB screen key on the right. This
transfers to the 'Enter new calib password'
screen:

3.4.3.8 'CALIB' Password 3.4.3.9 'CONFIG' Password
To Change the Calibration Mode To Change the Configuration Mode
Password

theCONFIG screen key on the right. This
transfers to the 'Enter new config password
screen:

Configuration

Enter new calib password.

]

TODAY'S DATE TIME

TODAY'S DATE

Configuration

Enter new config password.

]

EXIT | |

EXIT

3.

(To cancel an attempt, press the EXIT key.
This will revertto the 'Select the password'
screen.)

Type the new password using the alph&.
numeric keyboard, and finish with The
9500 will ask for the password to be entered
again, to confirm it.

Retype the same password; finish viith 3.
If the second password is different from
the first, the 9500 will reject both, and the

process mustbe repeated. Ifboth passwords

are the same, the 9500 will accept the new
password, and revert to the 'Select the
password' screen.

‘Calibration' password 38-3-5- 7.

3. TheEXIT screenkeyrevertstothe Present

Settings' screen.

(To cancel an attempt, press the EXIT key.
This will revert to the 'Select the password'
screen.)

Type the new password using the alpha-
numeric keyboard, and finish with The
9500 will ask for the password to be entered
again, to confirm it.

Retype the same password; finish viith

If the second password is different from
the first, the 9500 will reject both, and the
process mustbe repeated. If both passwords
are the same, the 9500 will accept the new
password, and revert to the 'Select the
password' screen.

Note: The shipment version of theNotee The shipment version of the

‘Configuration’ password 42321

Section 3: Model 9500 Controls: Modes of Operation
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3.4.3.10 'Extrefin’
Reference Frequency Input

A BNC connector on the 9500 rear panéd BNC connector on the 9500 rear panel
accepts reference frequency inputs from 1MHzovides a reference frequency output at eithér

3.4.3.11 'Extref out'
Reference Frequency Output

to 20MHz in 1MHz steps, from a TTL sourcelMHz or 10MHz, from a 5Q source (VSWR

1. On the 'Present Settings' screen, press thel-2 t0 100MHz). This can use the 9500
EXT REF IN screen key to transfer to thénternal clock to enhance the frequency
'Change the reference source' scre@gcuracy of other devices.

(default shown).

required screen key on the right:

INT.
EXT.

Configuration

Change the reference source
by using the softkeys.

it _ 10 MHz | Reference
TODAY'S DATE TIME
EXIT | | |

3. When switched to 'EXT.', use the up/dowr2.
cursor control or spinwheel to inform the

9500 of the source frequency. Ensure th

the required source is connected and

operating.

Configuration

Change the reference source
by using the softkeys.

INT.
EXT.

Change the external reference
setting by using the cursor

keys or whirly wheel.

Ext. Reference

et_ 10 MHz [5fseiss
TODAY'S DATE TIME

EXIT

4. PressEXIT to return to the 'PresemProcedure mode.

Settings' screen.

The new external reference frequency igme (for instance: to accommodate daylight

To change the reference source, press the EXT REF OUT screen key to transfer to

1. Pressth®ATE TIME screen key on the

'Present Settings' screen, for accessto allow
the date and time to be altered.

This transfers to a configuration screen
designed for changing the date and time.
Our representation shows the current date
from a previous setting:

1. On the 'Present Settings' screen, press t

the 'The current external reference outpy
screen (default shown):

Configuration

1 MHZ

The current external

TODAY'S DATE

1 1 D-M-Y
Configuration EI
The selected date format is M-D-Y

indicated by the highlight. Y-M-D

TOGGLE
DELIM

Change the date by using
direct editing only.

@8/07/1997

TIME

reference output is

indicated by the highlight. 10 MHZ

Use the softkeys to select
another.

TODAY'S DATE

TIME

EXIT | |

screen.

The selected external reference frequency is

either disabled, or applied to the 'REF

CHANGE
TIME

EXIT

CHANGE
DATE

To change the external reference output,
press the required screen key on the right:

Pres&XIT toreturnto the 'Present Settingsb.

Press the appropriate right screen key to
set the required date format, and use the
keypad to correct the dat@jsing non-
alphanumeric characters as delimiters)
followed by[l. The new date will appear
with delimiters as set by the 'TOGGLE
DELIM' key, which merely switches
between 'slash’ (/) and 'period' (.) only.

To correct the time, press the CHANGE
TIME screen key to transfer to the ‘Change
the time'screen, then use the alpha-numeric
keypad to enter the present time:

FREQUENCY OUTPUT' BNC connector on
the rear panel.

3.4.3.12 'DATE TIME'
Date and Time Settings

A real-time clock, supported by an interna
battery, presents the date and time at the bottg
of many screens. Itis also used to generate t

Change the time by using
direct editing only.

TODAY'S DATE

Configuration

13-21

date to appear on direct-printing certificates i

CHANGE
DATE

TIME
CHANGE
TIME

EXIT

Users have access

Ia

Configuration mode to correct the date an8. Pressth&XIT screen key to return to the

available to enhance the 9500 internal clocksaving changes, and crossing time-zones).

'Present settings' menu screen. The updated
corrected date and time, will appear
wherever they are used.

Descriptions assume 9500/1100 with Option 5
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3.4.3.13 'HEAD CONFIG' 3.4.3.15 'Language' 3.4.3.16 'Border line'
Information only Language Considerations Test Point Specifications — 'Borderline’

Pressing the 'HEAD CONFIG' key provides &he 9500 default language is English. It iReporting
screen which indicates the type, serial no., cpbssible to change the language used For users who wish to know when a UUT is
date and cal due date for each head fitted: Procedure mode, but not in any of the othadrifting towards the limits of (while still within)

- - modes. the manufacturer's specification, it is useful to
COﬂfIgUI’atlon For Procedure mode the language of therovide some ‘borderline’indication. This can
Type SN Cal Date Due Date introductory screens can be changed (these@r@ expressed as a percentage of the
19510 XXX XXIXXXXX  XXIXXIKXXX stored within the 9500 itself). manufacturer's specification for each test point,
2 9510 XXXX XXIXXIXXXX  XX/XXIXXXX The language used in a procedure card heyond which the indication will be given.
j 9’;‘;0 UN:::LED ggﬁgzggiﬁ ggﬁgggggg determined and registered on the card, withi#? the figure, the pass, borderline and fail
the procedure header, at the time that tHggions of the specification tolerance are
O L0 LTRSS b S ) procedure is created (Portocal Il can perforiiidicatedat the test point
e nLE this function). When the procedure card is Y
EXIT being used in the Model 9500, the language ;
Head calibration stores head details anegnnot be changed. ShecLimit -

calibration corrections, specific to that headrpjs facility allows users to alter the languageiarnnc, -
regardless of the base unit to which itis fitted,seq in the introductory screens of Procedureominai Test

The above screen presents the stored detgilg je- Point Value
derived fron the fitted heads. EZISSL':Q;
- - Lower 100%
3.4.3.14 'MORE' Configuration COﬂflgUI’atIOH Spectimt
. X The current language is FRENCH
After exiting to the 'Present Settings' screel indicated by the highlight. GERMAN oot
pressing theMORE ' key will provide entryto | yse the softkeys to select [Datda Indicated
asecond 'Configuration' menu screen, showir another. SPANISH Value Actual UUT
the present settings of other paramete ITALIAN | nput Value  Actual Test
(generally associated with Procedure mod E— Point Value
which can be changed using screen keys whq opays pate e [ 9500 Indicates ‘Fail
new labels appear on the display: EXIT
- = St [ 9500 Indicates 'Borderline’
C 0] nflg u I’atl ON  we | 1 Onthe'Present Settings' screen, to transfer [ 9500 Indicates Pass’
Opions 1.1 G Normal xal e tothe 'The current language’ screen, Pr®¥hen in Procedure mode, the direct printing
. . RESULTS . y -
Earngfaeggt Settings: English % the SELECT LANG screen key: certifica}te (Style1),and Fhe dataonthe'Results'
Porder line_ oo NoTeS 2. To change the Procedure mode languageard, will report 'Borderline’ test results. Users
Engineers Notes Disabled == press the required language screen key prwe access via Configuration mode to set the
GEAR | the right. percentage for borderline reportlpg. .
TODAYSDATE  TIME __UST_| 3 pres&XIT toreturntothe second 'Present: Foraccesstoallow the borderline reporting
EXIT ‘ Settings' menu screen. thresholdto be altered, pressB@RDER

; ) ) LINE screen key on the 'Present Settings'
The EXIT ' screen key acts to escape, back tphe new language will be used the next time  screen. This transfers to a configuration

the first Configuration menu screen. that Procedure mode is entered. screen designed for changing the threshold
If it desired to revert to the Mode Selection (default value shown):
display, press the front pankldde’ key.
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Configuration

The percentage of UUT
specification tolerance
beyond which a "border line"
is reported can be adjusted
by using direct editing only.

10.90
|

Border line =

TODAY'S DATE

EXIT

TIME

2. Use Direct edit to set the required
percentage of specification tolerancel-
Results which lie between this percentage
and 100% of tolerance will be reported as

'‘Border line'.

3. Pressth&XIT screen key to return to the
second 'Present settings' menu screen. 2.

Subsequently, during each verification in

Procedure mode, the 9500 will detect its own

slewed outputand place the UUT measurement
error into the 'Pass', 'Border line' or 'Fail¢
category. When a (Style 1) certificate is printeg
and on any active results card, each test po
willindicate a'Pass', '‘Borderline’ or 'Fail' result

3.4.3.17 'Results card’

Formatting Results Memory Cards
(Procedure Mode only)

In Procedure mode, the 9500 can deliver th
results of a 'Calibrate’ or 'Verify' procedure to

Caution! 3.4.3.18 'Engineers Notes'
During the formatting process, the Card Slo
Test overwrites all data stored on the card i

the slot, and sets up a new'Results card headéfhen a certificate is being prepared in
Note: Procedure mode, sometimesitwill be desirable

It is not necessary to re-format a used car&c,) ins.,grt additional information about specjal

with results already stored, for it to accept ne\ﬁond't'ons’ pertinent to the procedure which

data. New results data from Procedure modé&®> carried out.

runs will be concatenated with existing daté&or instance: if the procedure was performed
until the card memory is full. Erasure of caran a plug-in module of an oscilloscope, it may

contents should be done using Portocal Il. be desired to add the serial number of the
Lﬁ&CiIIoscope mainframe, as well as the module's

ngineer's Notes

Foraccessto enable Procedure mode resufts”.
to be downloaded to a SRAM memorySerlal humber.

card in the front panel 'RESULTS' slot,If,in CONFIG mode, the 'Engineers Notes' are
press th®@ESULTS CARD screenkeyon enabled, then an extra field will be added to the
the 'Present Settings' screen. certificate entitled 'Additional Notes' in which

The 'RESULTS CARD' screen keyany engineer's information can be entered. It

transfers to "The result card requiremen‘fvmappear between the 'Calibration Standard’
and 'Measurement Type' blocks.

menu screen.
The power-on default BISABLE. The additional notes can be added on a screen

which will be shown in Procedure mode when

'Engineers Notes' are enabled.

Configuration

ENABLE
The result card requirement is
indicated by the highlight.

To Enable Engineers Notes

1. On the second 'Present Settings' menu
screen, press tiENG NOTESscreen key

Use the softkeys to select

) on the right. This transfers to the 'The eng
notes requirement’ screen:
TODAY'S DATE TIVE - H DISABLE
o ] Configuration

ENABLE

The eng notes requirement is

a memory card inserted into the 'RESULTSS3.
slot in the front pan€lefer to Section 5 of this
Handbook) Note that only SRAM cards can

To enable or disable the facility, press th
required screen key on the right of th
screen. If enabled without a results ca

indicated by the highlight.

Use the softkeys to select

be used in the RESULTS drive.

New SRAM cards must first be formatted for
the purpose. This can be carried out in Tegt
mode, as part of the 'Card Slot Test' procedure

(refer to Section 8)or within Portocal Il
software.

: . another.
insertedinthe 'RESULTS' slot, the selecte
procedure will not run.
TODAY'S DATE TIME
EXIT returns to the second 'Preser EXIT ‘ ‘

Settings' menu screen.
2. Press the ENABLE screen key on the
right. The DISABLE key reverses the

process.

3. TheEXIT screenkey revertsto the second
'Present Settings' screen.

Descriptions assume 9500/1100 with Option 5
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The'CERT DETAILS' screen allows users
to design a certificate by adjusting o
selecting characteristics via screen key
on the right(refer to paras 3.4.3.20 to
3.4.3.28)

TheEXIT screen key reverts to the secon
'Present Settings' screen.

3.4.3.19 'Certificate’ 3.

Results Certificates

START
PAGE
PAGE

LENGTH
HEADER
SIZE
FOOTER
SIZE

Configuration

Present Settings:
Start page number
Page length

Header size

Footer size

In Procedure mode, three styles of printed
certificate are available:

Style 1 4.
This provides fullinformation about each point
tested, including applied and target values,
spec limits and UUT error, % error pass/fai .
and test uncertainty ratio between 9500 an%4 320 'CERT STYLE
UUT. 1. For access to select the certificate style,
Style 2 pressth€ERT STYLE screenkey onthe
This is a shorter form of certificate, showing 'CERT DETAILS' screen. This transfers
only the applied and target values, and the to'The certificate type' screen, which aIIows
9500 absolute uncertainty. the style of certificate to be selected:

Style 3

1
66
%]
1

TODAY'S DATE

EXIT

TIME

PAGE SETUP Screen Layout
Press the key on the right which describes
the attribute to be changed.

The EXIT screen key to revert to the
CERT DETAILS screen.

This certificate is similar to Style 1, and ha 1 1 STYLE 1

been added to accommodate the wider sp Confi g uration STYLE 2 3.4.3.22 'Start page number

Ilm_lts gncountered d_urlng oscilloscope 1, . cortificate e STYLE 3 1. Tochange the certificate start page number,
calibration, expressed in percentages rath| indicated by the highlight. pressth&TART PAGE screenkey onthe
than ppm. Use the softkeys to select 'PAGE SETUP' screen. This transfers to

another. the "The current start page' screen:

Users are given the facility, in Configuration
mode, to change the style of certificate to b
printed.

TODAY'S DATE TIME

EXIT | |

Configuration

The current start page is 1

1. For access to allow the certificate
formatting to be altered, press t6ERT
DETAILS screen key on the second Pressthe key onthe nghtwhlch represen

2. This transfers to what we shall refer to ad-  Pressth&XIT screen key to revert to the
a'CERT DETAILS' screen: CERT DETAILS screen.

Enter a new page :

TODAY'S DATE

EXIT

TIME

CERT
STYLE

3.4.3.21 'PAGE SETUP"

Configuration

Present Settings:
Certificate

Start page number
Page length

Pass indicator
Appended message

SETUP
PASS
INDIC

APPEND
MESSAGE

LAB
DETAILS

Style 1
1

66
ON

TODAY'S DATE

EXIT
CERT DETAILS Screen Layout

TIME

PAGE 1

To set up the certificate page, press thé
PAGE SETUP screen key on the '"CERT
DETAILS' screen. This transfers to whas.
we shall refer to as a 'PAGE SETUP'
screen, which allows users to design the
certificate page, using the keys on the
right:

4.

Use Direct edit to enter the new start page
number.

Press thél screen key to confirm the new
page number and return to the 'PAGE
SETUP' menu screen. The new page
number will appear on the 'Present settings'
list.

TheEXIT screen key reverts to the PAGE
SETUP screen without changing the start
page number.

Section 3: Model 9500 Controls: Modes of Operation
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3.4.3.23 Page length, header and
footer sizes 3. Press thel screen key to return to the1,
'Page length’, 'Header size' and 'Footer size' are ‘CERT DETAILS' screen. The message
changed by similar operations as for the 'Start appears on the 'Present settings’ list.
page number' change. No further explanatioch TheEXIT screen key reverts to the CERT

2. Use Direct edit to enter the new messag8.4.3.27 'LAB NAME'

To enter the Laboratory name, press the
LAB NAME screen key on the 'LAB
DETAILS' screen. This transfers to the
"The current lab name' screen:

is necessary. DETAILS screen without changing the

After all the page setup characteristics are appended message.

satisfactory, press EXIT onthe 'PAGE SETUP'

screentoreturntothe'CERT DETAILS'screer3.4.3.26 'LAB DETAILS'
Laboratory Details required for the

3.4.3.24 'Pass indicator’ Certificate

On the 'CERT DETAILS' screen, the 'PASS-or the printed results certificates, itis require

INDIC' soft key acts as a toggle to turn the page enter details of the laboratory at which th

indicator facility off and on. There is noresults were obtained.

transfer to another screen, The state of the pagsers should enter the name, temperature

Configuration

The current lab name is:

Enter a new name:

TODAY'S DATE

EXIT

(The current name
appears in this space)

TIME

indicator on the 'CERT DETAILS' screenrelative humidity of their laboratory for the
merely toggles between off and on as thgrinted certificates. 2.

facility is altered. 1. To set up the Laboratory details, press the

LAB DETAILS screen key on the 'CERT 3.
3.4.3.25 'Appended message' DETAILS' screen.
Message required for the Certificate This transfers to what we shall refer to as
For the printed results certificates, users may a'LAB DETAILS' screen: 4.

Use Direct edit to enter the new laboratory
name.
Pressthélscreenkeytoreturntothe 'LAB
DETAILS' screen: The new lab name will
appear on the 'Present settings' list.

TheEXIT screen key reverts to the LAB

DETAILS screen without changing the

wish to add a descriptive message.
lab name.

1. To access the message screen, press
APPEND MESSAGE screen key on the
'CERT DETAILS' screen. This transfers
to the 'The current appended messag

LAB
NAME
LAB
TEMP
LAB
HUMID

Configuration

Present Settings:
Lab name

3.4.3.28 Laboratory Temperature
and Humidity

Wavetek L...

screen: R E 'Lab temp' and 'Lab humid' are changed by
similar operations as for the 'Lab name' change.
- - No further explanation is necessary.
C 0 nfl g u rat 1on TODAY'S DATE TIME After all the laboratory details are satisfactory,
EXIT ‘ ‘ press EXIT on the 'LAB DETAILS' screen to

The current appended message is:

LAB DETAILS Screen Layout return to the 'CERT DETAILS' screen.

(The current message

appears in this space)

2. The lab name, temperature and humidity
can be entered via the three screen keys on

the right.

The EXIT key reverts to the CERT
DETAILS screen.

Enter a new message:

TODAY'S DATE TIME

EXIT |

Descriptions assume 9500/1100 with Option 5 Section 3: Model 9500 Controls: Modes of Operation 3-17



3.4.3.29 'CLEAR USER LIST'
Procedure Mode User List

A list of users is presented on the opening
menu screen of Procedure mode, where the
user's name can be selected to appear on the
certificate. New names can be added to the
screen at the same time.

Names cannot be removed from the list without
knowing the Config mode password, which
must be used to access the 'Clear user list'
facility.

1. For access to allow the Procedure mode
user list to be cleared, press BeEAR
USER LIST screen key on the second
'Present Settings' screen. This transfers to
the confirmation screen:

Configuration

C F BARNES
F J BLOGGS
J K FLIPFLOP

Press OK to clear list

TODAY'S DATE TIME

EXIT

oK

3. OK removes all names from the list and
returns to the second 'Present Settings'
menu screen.

4. EXIT returns to the second 'Present

Settings' menu screen without removing
the names.
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Section 4

4.1 About Section 4

Section 4 is divided into the following sub-sections:
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483 Menu Selections.....
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Auxiliary Functions
49.1 Introduction
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4.10.1 Introduction
4.10.2 Current Probe Accessory .
4.10.3 Default Settings ..... 4.10-1
4.10.4 Menu Selections
4.10.5 Current Operation .
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4.12.3 Menu Selections
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4.17.3 Default Settings .
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4.2 Interconnections
421 Introduction

This sub-section deals with the Active Head )
'gwo connections are used for each head. An

UUT oscilloscope, and rear-panel signal inputs8-Way connector and cable provides power
éupplles, control and sense signals, whereas a

Tecnology™ used to connect the 9500 to

and outputs. Section 4.2 is divided into th

following sub-sections:
page

4.2.1 Introduction 42-1
4.2.2 Active Head Technology ™ 4.2-1
4.2.2.1 Connections to the 9500
and UUT OSCillOSCOPE .......ouevmevenrvrrererirens 4.2-1
4.2.2.2 Head Module Signal Processing ..........cccc...... 4.2-1
4.2.3 AUX IN (Rear Panel) 42-2
4.2.4 REF FREQUENCY INPUT 42-2
4.2.5 REF FREQUENCY OUTPUT 42-2
4.2.6 Single and Multiple Channel Outputs 4.2-2
4.2.6.1 Single-Channel Variants ............cccocverrnerens 4.2-2
4.2.6.2 OPtON 5 .o 42-2

422 Active Head
Technology™

The 9500 variants are single-channe
instruments; but with Option 5, the 9500

supports up to five active heads each providing'9na! processing in the head modules can be
summarized by considering the 9500 functions:

1, DC/Square. The signal is routed .
directly via switched attenuators to thé":

a signal channe(refer to Section 1, para

1.2.1) The main function of a head is to take,
the 9500 specification directly to the UUT

oscilloscope input channel connector without  output BNC socket. Sensing from the
intervening cables, which could degrade the

signal.

In particular, each head contains outputcircuitrlg
which generates and supports the transmission
of pulses of very short rise and fall times with
low distortion, an amplitude variable from

+5mV to+3V, and good 50 matching. This

is achieved by the use of low-loss substrate
dielectrics, with wide-band components,
attenuators and relays. The heads also perform

the function of sinewave levelling.

There are two types of head module:

e Module 9510— Standard Output Module
with 500ps pulse edge capability.

e Module 9520— Fast Output Module with
150ps and 500ps pulse edge capability.

In all other respects the modules are identical
and interchangable. The 9500 mainframe can
accept any mix of types, up to five modules.

4.2.2.1  Connections to the 9500
and UUT Oscilloscope

d. L1l Markers. Marker types:

(ML Square/Sine /Ll Pulses or
LA Narrow Triangle waveform), timing
and levels originate in the mainframe and
pass directly via switched attenuators to

Separate coaxial connector and cable carries the output BNC socket. Line frequency

the signal or clock. The output signal is

markers are also included.

delivered directly to the UUT oscilloscope'ss  ayx.

input channel through the single BNG;.

connection.
Caution:

TheA symbol, shown on the 9500 front
panel and heads, draws attention to information
contained inthis handbook regarding maximurlq

output voltages and currents.

For details, refer t&ection 7: Specifications.

.2.2.2  Head Module Signal
Processing

effectively providing a 4-wire delivery.

c. _~ Edge Pulse levels and timing

originate in the mainframe and pass to t

for the 150ps edge pulses.

output is passed back to the mainframe,

M\, Sine The sinewave at its final v.
frequency is passed through the input SMA
coaxial cable. Sinewave amplitude is set
inthe mainframe, but sensing for sinewave
levelling takes place in the head itselfyi.
returning the levelling control signal to the
mainframe. The levelled signal is routed
via attenuators to the output BNC sockewii.

—ADC/Square Current Source
Current outputs between 108 and
100mA are derived from the DC/Square
voltage source viaan external BNC current
loop accessory (3load to 9500 output).
The output calibrates current probes.

. L. Composite Video Video voltage
outputs are passed directly via the output
BNC to test TV sync separator functions.

/A Linear Ramp. Symmetrical
triangular 1Vp-p waveforms of period
3ms to 3s are passed via the DC/Square
voltage route to the output BNC. These
calibrate trigger level markers and check
DSOs for missing ADC codes.

LA Overload Pulse High energy
pulses between 5V and 20V of limited
duration are passed via the DC/Square
voltage route to the output BNC, to test
50Q terminator protection.

/=~ Zero Skew. Permits 9500
channels/heads transit times to be
harmonized, in order to test UUT input
channel trigger synchronization.

auxin AUX IN. Routes external
calibration waveforms to an active head's
BNC output.

¢2  Load Resistance Measures load
resistance in the active head's output
circuit.

.h\%u. Load Capacitance Measures load
head for control of the edge generating e b

circuitry. Pulses with 500ps edge are routed
via the LF/DC attenuators to the outpu

BNC socket (Models 9510 and 9520).
Special attenuators in Model 9520 are used

capacitance in the active head's output
circuit.

& >— UUT Input Leakage Tests Short/
Open-circuit outputs directly to the output
BNC allow testing of oscilloscope input

leakage current. )
continued overleaf.
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4.2.3 AUX IN (Rear Panel) 4.2.6 Single and Multiple Channel Outputs

Despite the huge flexibility if the 9500, it is4.2.6.1  Single-Channel Variants 4.2.6.2 Option5
sometimes desirable to apply signals fro%

. ! ingle-channel variants (without Option 5)Option 5 provides five combined signal/control
user's equipment to the inputs of a UU g ( P YOp b 9

i f i ibrati : ave only one combined signal/control outpubutput channels which are nominated and
oscilloscope, for specilic: calibration or es'(:hannel, nominated and labelled as thiabelled 'CH1','CH2', 'CH3', 'CH4' and 'CH5',

pulrposes. - 'SIGNAL' channel: respectively:
With the 9500 Auxiliary Input selected, —

wideband passive routing is available from a
rear-panel 5Q SMA input through to the
selected 9500 channel output, using 9500 front SIONAL
panel controls.
No trigger pickoff is provided, and internal y 0 \
triggers are not available. Channel Evgnm A Channel
Control Outputs
4.2.4 REF FREQUENCY INPUT Yy’ CH 4
A BNC connector on the 9500 rear panel TRIGEER A
accepts reference frequency inputs from 1MHz CHi5
to 20MHz in 1MHz ste ‘

_ps, froma TTL source, @ A
to enhance the 9500 internal clock. vk
4.2.5 REF FREQUENCY Channel Channel

OUTPUT Controls  Outputs

A BNC connector on the 9500 rear pangh addition, a separate TRIGGER' channel iBive channels are most desirable if the 9500 is
provides a reference frequency output at eith@vailable in case it is required by the UUTo be controlled remotely within an application
1MHz or 10MHz, from a 5Q source (VSWR 0scilloscope. program to calibrate UUT oscilloscopes,
< 1.2 to 100MHz). This can use the 9506 or programmed applications using Procedutithout frequent module removal and
internal clock to enhance the frequencynemory cards or the IEEE-488 interface, theeplacement. Four channels can remain

accuracy of other devices. procedures should nominate 'SIGNAL' a§onnected to the signal inputs of a 4-channel
'CH1', and 'TRIGGER' as 'CH5'. oscilloscope, and the fifth can remain connected

The TRIGGER channelis notfully controllable{if réquired) to a separate trigger input.

to the same degree as the Signa| channel. T||fle fifth channel is also fU“y controllable to

trigger sensitivity checks, etc. need to b@erform such tests as trigger sensitivity, etc.
performed, the SIGNAL channel must be usedll control functions can then be programmed

Two functions: Dual Sinewave and Zero Skew€motely via the IEEE-488 interface.

cannot be used on a single-channel variant; As can be seen, variants with Option 5 can
they each require two signal channels. Thaosely approach 100% unattended, fully
operating firmware removes access to thesaitomated calibration systems.

functions.

4.2-2 Section 4: Using the Model 9500 — Interconnections Descriptions assume 9500/1100 with Option 5



4.3 Manual Mode — Functio
43.1 Introduction

n Selection

4.3.3.1 'Function' Keys

4.3.3.3

This sub-section is a guide to selecting thA function is accessed by pressing one of five

functions in Manual mode. The followingkeys at the right of th®OSCILLOSCOPE
CALIBRATOR' panel, as highlighted in Fig. This panel carries the main controls used to
select the operational functions and modes of

topics are covered:

43.1 Introduction
43.2  Selection of Manual Mode ..
4.3.3  Front Panel Function Keys .. . 431
4.3.3.1 'Function' Keys . . 431
4332  Default Settings ..........coocevvrvvrerrienns 43-1

4333 'OSCILLOSCOPE CALIBRATOR' Panel -
Right Side Keys select Functions ... 4.3-1
434  Single-Channel Variants ..... . 432
434.1 Default Settings . .. 432
4342 'CHANNEL SELE . 432
43.4.3  Main Differences ..o 43-2

............. 43-1
. 43-1

4.3.2 Selection of Manual
Mode

Wheneverthe 9500 is in another mode, Manu
mode can be selected by pressing the fro
paneMode key, followed by th&lanual screen
key at the left of the bottom row.

(N.B. The 9500 can be made to default to
either Manual or Procedure mode at power-
up (refer to para 3.4.3.6: 'Power-up mode')

4.3.3 Front Panel Function
Keys
N.B. This description assumes that the 9500

is powered-up and that Manual mode is
active.

~

MODEL 9500 oscnuoscopgcuwanmonl
co Ef _cr _
OROJOIS
i
ONORONG
5 5 &
@ @ " ouTPUT
@, ONOXC; &
¥
S) @6 @®
o
PROCEDURE neruxy carw RESULTS nenuxy cakw

[ [ — @@
A A /

Fig. 4.3.3.1 9500 Function Keys

4.3.3.1.

4.3.3.2 Default Settings

DC/Square function. The system defaults t

show the DC/Square menu screen:

L) IOFF i

590 mVidiv x4 = 20000 mVsx

O/P Amplitude = 20.00@ mVpepk
Frequency = 1.0000 kHz

TODAY'S DATE TIME

WAVE CHANNEL
FORM 7 |“seiecr ‘54

@

=10
Deviation = 00.00 % A=0

Fig. 4.3.3.2 Manual Mode Power-Up
Screen — Multi-Channel

'OSCILLOSCOPE
CALIBRATOR' Panel —
Right Side Function Keys

the calibrator:

Manual and Calibration Mode Function
When entering Manual mode, the system seledigys are arranged down the right edge:

‘i—l__l :

f'\J .

7

111

Note that this default screen applies only when
Option 5 is fitted. Without Option 5, eachAux
variantis a single-channel instrument, and this
is reflected in modification of some screens,

including that in Fig. 4.3.3.2.
Refer toparas 4.3.4, overleaf

Unless otherwise stated in context, all
descriptions in this handbook assume that
Option 5 is fitted, and that all five channels are

available.

: Timing Markers.

DC/Square function. Select Square
with direction, or+DCV using

screenkeys. Selectoutputchannel,

amplitudes and frequency using
screen keys and cursor controls.

Levelled Sinewave function.
Select output channel, amplitude
and frequency using screen keys
and cursor controls.

Edge. Select polarity, amplitude
and frequency using screen keys.

Select
Waveform, Amplitude and
Frequency/Period, using screen
keys.

. Auxiliary Functions. Select from

¢ Current,

» Composite Video,

* Linear Ramp,

* Overload Pulse,

» Zero Skew,

e Auxiliary Input,

* Load Resistance or Load
Capacitance measurement,

e UUT Input Leakage Test

using screen keys.

As soon as a right-side screen key is pressed

(othertharr_,), the default menu screen will

disappear, to be replaced by the default screen

of the selected oscilloscope function.

For further details refer to subjects later in this

section.

Descriptions assume 9500/1100 with Option 5
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4.3.4 Single-Channel Variants

4.3.4.1 Default Settings 4.3.4.2 'CHANNEL SELECT' 4.3.4.3  Main Differences

The screens for single-channel variants (nomNote also that the CHANNEL SELECT softCompare Fig. 4.3.4.2 with those screens shown
option 5) reflect the restriction to one signakey is present. This is needed to gain accessitsub-section 4.5, paras 4.5.81 Fig. 4.3.4.2,
channel, and one trigger channel. Forexamplget triggers on or off, to change the expectatie 9500 has 'skipped' the screen for signal
the default screen kig. 4.3.3.2s modified as signal channel load, and to select the triggehannel selection, and has gone directly to the

shown inFig. 4.3.4.1 ratio. Pressing the CHANNEL SELECT soft(modified) trigger selection screen.
— — key will present the following screen: These are the main screen differences between
I | ] |OFF TRIGGER OFF x10 = the single-channel variants and those with
i = T e =10 I | I |OFF$§§QER 222 Option 5 fitted. Where other significant
200 mViaIv x4 = 20, myeer A-g | differences occur, they are noted in context.
1911 = = SIGNAL > Standard Head
DeV|a.t|0n = B L IRIGGER > Trigger Cable When Option 5 is fitted, high-frequency limit
O/P Amplitude = 20.800 mVes . differences between the variants remain the
Frequency = 1.0000 kHz O/P Amplitude = 20.00@ mVe same. These are noted Bection 7,
Frequency = 1.0000 kHz Specifications
TODAY'S DATE TIME
WAVE CHANNEL tl"z 1.5 ol S
FORM | = | SELECT | B -2 u E;(:TDATE TIME — ‘ TRIG NAL
Fig. 4.3.4.1 Manual Mode Power-Up RATIO | 50 JSlidl EZed MO
Screen for Single-Channel Variant Fig. 4.3.4.2 'CHANNEL SELECT' Screen

for Single-Channel Variant
Note thatthe box at top-center shows no channel
information, and TRIGGER OFF'is presented
instead of TRIGGER NONE'.

4.3-2 Section 4: Using the Model 9500 — Function Selection Descriptions assume 9500/1100 with Option 5



4.4 Edit Facilities
4.4.1 Introduction

4.4.1.1 Subject Contents 44.1.3

Adjustment Modes

4.4.1.4 Use of the Tab Key

Sub-section 4.4 is divided into the followingln addition to the three methods, there are twia all editing, theTab key@ is used to select

paragraphs: Page

44.1.1 Subject Contents.......
4.4.1.2 Methods of Adjustment .
4.4.1.3  Adjustment Modes ........
4414 Use of the Tab Key ........
4.4.15 Scope Mode is the Default .
4.4.2  Direct MOGE ......ovovmrererriis . 44-1
4421 Introduction.... . or
4.4.2.2  Cursor Control .... . 4.4-1 1.
4.42.3 Direct Mode - Digit Edit ..... . 4.4-2
4.42.4  Direct Mode - Numeric Entry ..
4.42.5 Return to Scope Mode.........
443  Scope Mode ......cccoververenns

. 4.4-1

entering changes on the screen.
'Scope Mode'; which relates to the wa;

modes, selected by the right-most soft key aive required variable for adjustment.
441 INrOAUCHION .e.vveeeveiceric e 44-1  the bottom row beneath the screen, whic!
toggles between 'Scope’ mo 1.5 and

" 421 'Direct' modeé;g. These are not major
. 441 modes of the same magnitude as Manual mo
- 441 putidentify specific means of making selection§

4.1.5  Scope Mode is the Default
Scope Modes the default mode, which will

daéways be forced at power-on and when

hanging modes. However, we shall discuss
Direct mode first because Sequence Scroll is
excluded.

that oscilloscopes are ranged in sequencélg.orderto enter Directmode, the bottomright-

Scope mode mainly uses Sequence Scr
but also includes limited use of Digit Edi

giost soft key must be toggled so that its label
(changes to:2 [

4.4.2 Direct Mode
4421 Introduction

ijg; 'C’“md”CCﬁO”t---l- e and Numeric Entry Edit. This is indicated
4.5, ursor controls ....... . 4.4 - 1, -
4.4.33  Use of Sequence Scroll .................. 4.4-4 bythe bottom nghtcomer keylab Le
Note: All descriptions in this handbook l—l |OFF '?IIR'(ISGNQIER Egtg 50Q x10

assume that Option 5 is fitted, and al
five channels are available.

4.4.1.2 Methods of Adjustment

Before looking at displays for the functions
we need to know how to alter the values

displayed on the screen. There are three main _
TODAY'S DATE TIME

methods used to change values:

500 mV/div x4 = 20,000 myss P

" Deviation = 0000 % A=0
O/P Amplitude = 20.00@ mV/pkp
Frequency = 1.0000 kHz

WAVE CHANNEL | JiEY . -
FORM 7 | “seiecr 1'?

» 'Digit Edit'’; in which values can be scrolled
digit by digit, using a 'triangular' cursor
and associated controls. 2.

e 'Sequence Scroll'; in which values can
only be changed by scrolling through a
sequence of values, using a 'barred' cursor

Fig. 4.4.1 Typical Screen in Scope Mode

In Direct mode, once t@ key has selected
the required variable, the cursor can take only
one form: 'triangular’. A pair of triangles,
pointing at a single digit, indicate that the
digit's value can be scrolled continuously in
integer increments.

Note that the Units/division and multiplier
fields are not used, and the 'barred' cursor seen
on the default screen is missing.

4.4.2.2 Cursor Control

'Direct Mode'; which permits access to alirhe cursor controls used in Direct mode are

contributing parameters using only Digit
Edit and Numeric Entry Edit, indicated by
the bottom right corner key labet? [l

and associated controls. One of tw

| |OFF SIGNAL  CH1 5@0Q
common sequences can be selected usi TRIGGER _NONE

the 'Pref' facility.
e 'Numeric Entry Edit'; where a complete
new value is written in place of the existing
selected value, using the 'triangular' cursor
and the numeric keypad.

TODAY'S DATE TIME

Amplitude = 2@.@@@ mVpkepk

Deviation = @0.00 % A=0
O/P Amplitude = 20.00@ mV/ak-p

Frequency = 1.0000 kHz

A% NG
WAVE CHANNEL | 1™ %
FORM 7 |“seiect | '8

Fig. 4.4.2 Typical Screen in Direct Mode

shown highlighted irfFig. 4.4.3

MODEL 9500 osciLosco

CLR

>
©
2]
]
m
n

@
©)
©
®

o)
T
=

:®
L@
OAO,

©
NOAO,

® @
Cx
[

0
©O0
v
®
®

Fig. 4.4.3 Direct Mode Cursor Keys

continued overleafs
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4.4.2 Direct Mode (Contd.)

4.4.2.3 Direct Mode — Digit Edit Form of Cursor By typing the number '10" (for +10%) on the
With the triangular cursor attached to a digifNumeric Entry can be used to alter only thoseumeric keypad, the value entry box appears
the@/@ keys and the spinwheel are used tgarameter values which are accessed by tba the display as shown Fig. 4.4.6

increase or decrease the digit's value. THeangular form of cursor. The cursor can sit

and(_> ) keys move the cursor alongen any digitin the number, and Numeric Entr M) OFFfeta— e %
the number to select the digit to be scrolledVill have the same effect. T —
Except for Deviation, where the resolution/g|ue Editing mp m_l e = gt 23 i

cannot be changed, movementof the cursor 6fhe controls for Numeric Entry to alter the DiilEIlen =

the end of the number will cause the resolutiopa|ye are the numeric keys of the alphanumer, ~ O/P Amplitude = 20.00@ Ve

to change to accommodate an extra digit, nfieypad, highlighted iffig. 4.4.4. Frequency = 10000 kHz

no further resolution change is possible.

The two shift keysa or B can be used as a MODEL 9500 osciioscol | ropayspare  Tive

short cut to change the number's resolutio ' E@j ém WAVE ]y [crannel] R 5 3

Pressing either of the shift keys befo( < )

or(_ > ) key will effect the change, even ifthe @ o@? @2 ® ngia‘;iﬁhammmaeﬁgg ter); &Sj‘i‘;&g]s

digit may not be at the end of the number. TF @ @ @ o .

cursor will remain with its selected digit. ST ouv owx The new value is implemented by pressing the

Note that after pressing a shift key, its imag O (© Q J U (Enter) key on the keypad, or ‘%" at the top of
Final Width = 215mm appears and remains on the bottom right of tt =) @ & @ theright screenkeys. The display then changes

screenuntilth( < )or(_> )keyis pressed. ® to that shown irFig. 4.4.7

(for Deviation, the resolution cannot be

changed, so use of a shift key is ineffective.) Fig. 4.4.4 Numeric Entry Keys '—I_l |OFF e

Value Entry Box )

4.42.4  Direct Mode — Numeric Entry ~ Once a numeric key is pressed, an enclos Amplitude = 20.00@ mVsi A=g

Introduction area (box) will be provided on the screer Deviation = +10.09 % -

Numeric Entry is not a default staigit Edit ~ below areduced-size version ofthe valueto]  0/P Amplitude = 20.00@ mVecs

will always be forced at power-on, and whei¢hanged. The box can be seefig 4.4.6 Frequency= 1.0000 kHz

changing modes and functions. Numeric Entry Action 2 I

Each method has its own advantages, whigkssume that the tab key has placed the curg TOPAYS bATE UME =

will become apparent with experience of usingn the Deviation value, )i/n thisF::ase OD. DD Foma | |G| e 12

the front panel controls. The cursor can be seenhiy. 4.4.5 Fig. 4.4.7 Result of Pressing O (Enter)

Numeric Entry facility employs the numeric SCASBCING

keypad to enter whole values, where this l—I_l |OFF TRIGGER _NONE Note that the 9500 has assumed that the typed

more convenient than operating on individug 8 _ characters '10'representa deviation of +10.00%

digits in 'Digit Edit' facilig/. ’ Amp_ml_Jde ) 2@.@@@ s A=0 in this context. For a deviation of -10.00%,

Deviation = 0000 % type the characters '-10' using the keypad

Cursor Control O/P Amplitude = 20.00@ mVocn hyphen as a negative symbol.

The ta@ key is used to pass the cursor fron _

one parameter to another, but @ @ Frequency = 10000 kHz Parameter Context

(), keys and spinwheel playnopar| VA AV | I the Deviation units had been changedo

in setting the value. TODAY DT WAVET.M”E . “CHANNEL ” tl’ZE (absolute voltage) instead of the relat\,

FORM SELECT | "5¢ then instead ofFig. 4.4.5 this would be
Fig. 4.4.5 Numeric Entry Starting Point indicated as shown iRig. 4.4.8

4.4-2 Section 4: Using the Model 9500 — Edit Facilities Descriptions assume 9500/1100 with Option 5



M (OFFfreseetae
Amplitude = 20.009 mVeeo
Deviation = @@.000 mss A=0

0/P Amplitude = 20.00@ mVek
Frequency = 1.000@ kHz

A%

TODAY'S DATE TIME

WAVE CHANNEL
FORM SELECT

M OFF o
Amplitude = 20.000 mVis
Deviation =+@2.00@ mVsw A=0
O/P Amplitude = 22.00@ m\/pk-p

Frequency = 1.0000 kHz
TODAY'S DATE TIME A%

WAVE CHANNEL 7
‘ FORM | -+ |SELECT| s B

Fig. 4.4.8 Deviation Selected as AV

In this case by typing the number '.002', th&he new deviation of +2mV is equivalent tg I | | |0|:F igfgéén ES;E — x10
9500 respects this change of units. The resuiil0% of the set value, which can be seen by =

Fig. 4.4.10 Voltage Deviation Applied

is shown inFig. 4.4.9 also changing the pressing the right side k&o/AV.

available unit labels on the right screen keys
reflect the change.

M OFF et v
Amplitude = 2@.00@ mVoek

Deviation =522 — w

0/P Amplitude = 20.00@ mVek
Frequency = 1.000@ kHz

TODAY'S DATE

TIME
WAVE CHANNEL
FORM

1>, [P
secect | NG 14

Fig. 4.4.9 Option to Choose Units for
Deviation Value

Note that if the new value is implemented b
pressing thél (Enter) key on the keypad, then
(in this case) the units will be Volts. If the
number '2' had been typed followed Byan

error message would have appeared, as 2V
obviously outside the deviation ranget@0%

for the set value of 20mV. This could have
been avoided by typing '2', then pressing th

tIQumeric Entry Result
The 9500 will comply with the instructions
given in Numeric Entry, using the displayeq
value to set the output deviation, in the same
mv way as for Digit Edit. This applies whereveri
is possible to use Numeric Entry.

4425 Returnto Scope Mode

The 9500 will always permit return from DirectFor simplicity, the remainder of Manual mode
mode to Scope mode, even if the values on thedescribed in this handbook in terms of Scope
screen cannot be attained in Scope mode. Thde, Digit Edit.

values will default to extremes if necessary.

For example:

e x10
Amplitude = 22248 Vo L2
Deviation = 00.09 % A=0

O/P Amplitude = 222.49 Vo
Frequency = 1.0000 kHz

TODAY'S DATE TIME

WAVE I CHANNEL =
FORM SELECT

'mV' screen key to obtain the correct result Fig. 4.4.11 Direct Mode Starting Point

(Fig.4.4.10)

InFig. 4.4.11 the (maximum) O/P Amplitude

has been set using Direct mode (as shown). An

error message will result for any attempt to
increase the Amplitude value or any positive
Deviation percentage.

If the bottom right screen key (Editing Mode
key) is pressed to return to Scope mode, the
two contributors (Units/Div and Deviation)
will be adjusted to the achieve the same O/P
Amplitude, as shown ifig 4.4.12

50.9 Vidiv x4 = 200.00 Ve
Deviation = +11.20 % A=0
O/P Amplitude = 222.49 \/ok-pk
Frequency = 1.0000 kHz

TODAY'S DATE TIME

WAVE CHANNEL
FORM SELECT

5./

Fig. 4.4.12 Transfer to Scope Mode

continued overleaf-

Descriptions assume 9500/1100 with Option 5
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4.4.3 Scope Mode

4.43.1 Introduction MODEL 9500 osciLLosco
In Scope mode, once i) key has selected oRoloreh
the required variable, the cursor can take one P
of two forms: 'triangular’ and 'barred'. The @ @ @ ®©
triangular form operates in the same way as in S@ @v @
Direct mode, and permits editing using Numeric ™ G O J
Entry as well as Digit Edit. @ @ @Z @
Note that the Units/Division and Multiplier )

fields are used in Scope mode, corresponding

to similar arrangements in UUT oscilloscopes.

4.4.3.2  Cursor Controls
. 4.4.3.3 Use of Sequence Scroll
Triangular Cursor

For the triangular cursor, the main controlya\/ing already dealtwith Digit Edit, Sequence
used to manipulate the cursor are the same%@m” Is easy to understapd. The def_au_lt bC/
for Direct mode, except that the two keypa(!fquare screen 6fg. 4_'4'1'3 repeated iftig
shift keys have no effect, as the only variablg-#4-14as an example:

which uses the triangular cursor is 'Deviation/

Fig. 4.4.13 Barred Cursor Control Keys

whose resolution is constant. I | ] |0|:F ?L?QQIE_R E(H);ESOQ x10
‘Barred’ Cursor 5.00 mV/idiv x4 = 20.00@ mVeek il
Two pairs of horizontal lines, enclosing & Deviation = 00.00 % A=

value, indicate that for that value, neither Digi Amplitude = 20.909 mVos
Edit nor Numeric Entry is available. The valug
can be adjusted only within a preferred ste Frequency = 10000 kHz
sequence. Numeric Entry editing is no obAYS DATE e

available for numbers with a 'Barred' cursor ‘ WAVE ” y HCSEAL'E'SELH AL

Vidiv x4 = 20.000 mVeek Fig. 4.4.14 DC/Square Default Screen

With this form of cursor, th and>) Using the Ta@ key to transfer through the

. : four available fields in turn, it can be seen that
keys are inactive. TH? /() keys and the the 'mV/div', the Multiplier and the Frequency
spinwheelincrease or decrease the whole valye

using the preferred sequencefor thatparame |§Ids use barred cursors, with the Deviation
(referto Section 3, subsection 3.Bhe controls Ield using a triangular cursor.

used for the barred cursor are highlighted iR€tUrning to the mv/div field, pressing (%)
Fig. 4.4.13 key will increase the whole value to 10.0mV,

or pressing th(\) key will reduce the whole
value to 2.00mV (always assuming that the
sequence 1 2-5 has been selected in 'Pref'
facility). All other values with barred cursors
will also be incremented in the preferred
sequence.

4.4-4 Section 4: Using the Model 9500 — Edit Facilities Descriptions assume 9500/1100 with Option 5



4.5 DC/Square Function

$h51 Int_rodL_Jct|on_ 45.2 Default Se_ttlngs ['—Ll |0FF SToNAL o500
is sub-section is a guide to the use of th&/hen Manual mode is selected the syste SN

9500 for generating square waves and D@efaults into DC/Square function and show ST 5 5 e CH2

voltages for use for amplitude calibration othe DC/Square function initial menu screen, SN 8 8 SRR SNAL

oscilloscopes. Otherwise, the functionis accessed by pressin CHANNEL_5 > No Head SIGNAL

For those users who require more detaileidfe ™1, function key at the top right of the SIGNAL
instructions for interconnections, andOSCILLOSCOPE CALIBRATOR' panel. Frequency = 10000 kHz cH5

manipulating the front panel controls, refer t&Whenever the DC/Square menu screen
sub-sections 4.2, 4.3 and 4.&ection 4.5 is opened, except on recovery from a standhby

divided into the following sub-sections:

451
452
453

458

Introduction e 4.5-1
Default Settings .45-1
Menu Selections ....... .45-1
453.1 Signal Channels . 45-1
4532 UUT Triggers.......... . 45-2
4533  Trigger Channel Selection . 45-2
453.4 Cable Selection .45-2
4535 Trigger Ratio . . 4.5-3
4536 Retained Chan .45-3

. 45-3
.45-3

1y ..
4537  Choosing a Waveshape ...
4538 DC Selection

453.9 DC/Square Selection Summary ...... 4.5-3
DC/Square OPEration ..............oceeeeeereerers 45-4
454.1 Right Side Screen Keys - Digit Edit/
Sequence SCroll ... 4.5-4
45.4.2 Right Side Screen Keys -
NUMENiC ENtTY oo 45-4

4543 Bottom Screen Keys - Digit Edit,
Sequence Scroll and Numeric Entry 4.5-4

Square Operation e 454
4551 Value Editing . . 45-4
4552  Output Voltage Editing .........c...oee.. 45-5

4553 Low Voltage (LV) and

High Voltage (HV) States ............... 4.5-5
Using the 9500 Square Function to Calibrate the
Amplitude Response of a UUT Oscilloscope ... 4.5-6
45.6.1 Introduction 45-6
45.6.2 Interconnections woure 4.5-6
45.6.3 UUT Scope - Amplitude Calibration

using the 9500 as a Fixed Source .. 4.5-6
45.6.4 UUT Scope - Amplitude Calibration

using the 9500 as an Adjustable

Source
DC Operation ...
4571 Polarity.
457.2 Value Editing ......
45.7.3  Output Voltage Editing ...
4574  Low Voltage (LV) and

High Voltage (HV) States ............... 4.5-8
Using the 9500 DC Function to Calibrate the
Amplitude Response of a UUT Oscilloscope ... 4.5-9
4581 Introduction 45-9
4582 Interconnections
4583 UUT Scope — Amplitude Calibration

using the 9500 as a Fixed Source of

[ ORYo] 1T - 45-9
45.8.4 UUT Scope — Amplitude Calibration

using the 9500 as an Adjustable

Source of DC Voltage ................... 45-10

O/P Amplitude = 20.00@ mVpksc “cha

TODAY'S DATE TIME
TRIGGER D
period, it may appear with the following defaul EXIT | crianner ‘ EMQ

E(Zglr??nsé di'?gﬁ%&;ﬁg;i?gg?: 4n;a?)’/ 6?6“/&3 can be seen from the screen, Model 9520
R heads are fitted to channels 1 and 2, a Model
9510 head is fitted to channel 3, and no heads
L'—J_|_ |OFF TRIGGER NONE x10 are fitted to channels 4 and 5.
500 mVidiv xé = 26008 myss 1 | The highlight on channel 1 indicates that this
— S 0 A=Q channelis selected for signal output, (confirmed
Deviation = 0000 % =% by the legend in the top central box). Pressing

O/P Amplitude = 20.00@ mVek | any one of the right side soft keys selects that
Frequency = 1.0000 kHz channel for the signal output.
Expected load is confirmed as &0(once Final Width = 215mm
TODAY'S DATE TMe selected, the selection applies to all signal

‘ Form | |CSHEALEQEL| o 12 channels). The right-most key on the bottom
The above default screen has auto-selected figyv toggles between expected loads o250
positive square waveform, as indicated by th@d 1M2. The presence afRIGGER NONE'
iconin the top left corner. Frequency is variabl# the top central box indicates that no trigger
between 10.000Hz and 100.00kHz. Frequen&hannel has been nominated.

has defaulted to 1kHz, deviatio' to zero, Pressing theEXIT' key will revert back to the
and output voltage to 20.000mVp-p. The Dutgtandard DC/Square screerpafa 4.5.2

Cycle is fixed at a nominal 50%. Note;
When a channel's head is finally connected to
45.3 Menu Selections the UUT oscilloscope, and the 9500 output is

Note: Without Op“on 5, on|y one signa| turned on, the 9500 will measure the UUT
channel and one trigger channel |é0ad If the measured load is outside the

available. Refer t&ection 4.2.6. specification for the expected load, then an
453.1  Signal Channels error message will appear on the screen:
Each channel leads to specified pair of activ'ffeoaoI M'STatcr:j' Detected UUT>150Q'
head connectors, and a head (if fitted). THE" 2X2 selected;

aad Mismatch Detected UUT<50k Q'

required channel can be selected on a seco
ar 1MQ selected.

menu screen. This is activated by pressing t
'CHANNEL SELECT 'screen key on the bottom
row. The screen changes to show the available continued overleaf
channels (the presence of a head is detected

when fitted):

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — DC/Square Function 4.5-1



Final Width = 215mm

4.5.3.2  UUT Triggers 4.5.3.3  Trigger Channel Selection S ONANECHINST0 TRIGGER
The trigger can be carried on either of the twany of the channels can be selected for trigg '—I_l OFF reiceer—cis—spo] %
types of head, but a standard SMA to BNGo long as itis not already allocated as asignal  SIAWEL 3 3 fooes head CH2
coaxial cable can be used instead, to save ttieannel. In the screenpéra 4.5.3.2the top CHANNET JESR Qi tndand |sed TRIGGER
o Head CH3
cost of an extra head. The reason fagentral box shows Channel 1 as the signgl _ CHANNEL 5 > No Head ECER

establishing five channels is to permit use afhannel, and unavailable for trigger| O/P Amplitude = 20.000 mVes crs
four signal heads to carry a full range of signalg\ttempting to use an occupied channel wil Frequency= 1.000@ kHz
plus an extra channel to accommodate thesult in a 'bleep' and an error message. TRIGGER
trigger input, if necessary. When a cable ig it js necessary to use an occupied channel fpl22AYSeATe____Tive o
fitted instead of a head, it cannot carry the fulliggers, its allocation as a signal channel must EXIT | et || "mao. || seczer B
range of signals. be de-selected. Similarly, a channel alread

Pressing theTRIGGER CHANNEL" soft key occupied as a trigger channel cannot also B&lis channel must be allocated as a ‘cable

provides a screen which permits a user tgsed as a signal channel. The first use to §8annel; accessed by pressing theBLE
assign a channel to trigger outputs: allocated to a channel is dominant, and must ELECT" key. A new screen is presented:
first de-selected to change its use.

| ||OFFSIGNAL CHL_506 TR<I:GHGlER SIGNAL _CHL 50Q CABLE
TRIGGER NONE e | PTEssing an unoccupied channel key wi [l | | OFFRiseer cis s00 CH1
e & 5 e CH2 highlight the key's label and change the leger CHANNEL 1 > 150ps fead e
CATET g S CIE TRISGER | in the top central box. For instance, pressin GHANNEL 3 > Siangard Hoad e
1 . >
CHANNEL 5 > No Head mceer | the TRIGGER CH 3' key has the following GFEL & > o e
= pk-pk . B CABLE
O/P Amplitude = 20.008 mV e effect: O/P Amplitude = 20.00@ mVesk  Cra
Frequency = 1.000@ kHz CH5 e e Frequency= 10000 kHz caBLE
TRIGGER CH1 —
NONE l—I_l OFFTRIGGER CH3 500
TODAY'S DATE TIME TRIGGER
CHANNEL 1 > 150ps Head TODAY'S DATE TIME
EXIT ‘ SIGNAL m TRIGGER” CABLE CHANNEL 2 > 150ps Head CH2
CHANNEL || RATIO || SELECT CHANNEL 3 > Standard Head TRIGGER EXIT
CHANNEL 4 ; “0 :eag CH3
CHANNEL 5 o Hea . '
As the screen shows, as yet no channel h TRiGeer | Pressing theCABLE CH 5' key has the

been allocated to triggers. This is confirme{  O/P Amplitude = 20.000 mVecsk  “cii4 following effect:
H TRIGGER "
by the legend in the top central box and th Frequency = 1.000@ kHz Cch5

right side screen keys. TRIGGER '—I_l oV NGNS CABLE

Onthe screen, tHERIGGER CHANNEL ' labe| | TOPAYSOATE___Tive OFFffeicser crs soa | et

) . . EXIT | SIGNAL ” TRIGGER ”| CABLE |\E‘fm SR T s T CABLE

has changed taSIGNAL CHANNEL', and CHANNEL || RATIO || SELECT CHANNEL 2 > 150ps Head CH2

pressing this will revert to the previous screen CHANNE S Qi rdardliSed CABLE
The expected load value can be changed frg CHANNEL 5 > No Head

of para 4.5.3.1 so this key toggles between ° - -
the signal and trigger selection screens. 202 10 IMQ using the bottom left corer| O/ Amplitude = 20.000 mVes _ cria

Pressing theeXIT' key will revert back to the toggle key. Frequency = 1.0000 kHz
standard DC/Square screerpafa 4.5.2 45.3.4  Cable Selection

Note that in the bottom right corner of thdf itis intended to use a cable instead of a fu
screen, the expected load selection label hhg?qd tOd (lzcon\:jey the tt:)riggelr’ th%n acf;}annel Wif
disappeared, because as yet no trigger chanfglhead fitted must be selected. Inthis case, for . ; A
has been selected. The label will be reinstat@#ample, pressing teRIGGER CHS'key has i?:l"rﬂg t':?ﬁ; trtigz es;es'ifég?o npsff;'?”
if an active head is chosen to carry the triggethe following effect:

but if a cable is used a trigger load ofBb@ill

always be expected.

CABLE

|TODAY'S DATE TIME

EXIT

4.5-2 Section 4: Using the Model 9500 — DC/Square Function
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SCUISBCER0 triceer | 4.5.3.6  Retained Channel Memory SGNAL. CHI 50 ‘1
tl—l_l TRCI(;'GlER AIIselectionsmadeforSignaIChanneI,TriggerE |- (OFFfeee—ione : )
TR 5 5 e CH2 Channel, Cable Select and Trigger Ratio ale 555 ny/div x4 = 20.000 mVs +10
S 8 8 S G RIS | retained in non-volatile memory within the, —— Deviation = @@.00 % A=
CHANNECHCTE MNOR Hoad mriceer | 9500.  Changing modes and functions; and . '
Frequency = 1.0000 kHz alter these selections. Frequency = 1.0000 kHz
Higcs For this reason, there are no true defaults for
TODRYS BATE T e these parameters, although on receipt froHﬁ"D’W'SDATE T — T
EXIT HCHANNELN RATIO N SELECT H manufacture you should find the following “ FORM ” + “ SELECT ” N 12
Note that the expected load key in the bottorg€lections are already made: 4538 DC Selection
rightcorner is now de-activated, and the trigger Signal Channel: 1 Pressing one of the two DC keys, for example:
state legend in the top central box is fixed on Trigger Channel: ~ NONE the_— (DC Negative) key, will returntothe
50Q. Afurther selectionis available, to choose Cable Select: Not selected previous screen, with the DC Negative icon
the trigger ratio. Trigger Ratio: -1 showing in the top left corner. The parameters
listed on the screen will be changed to reflect
45.3.5 Trigger Ratio 4.5.3.7 Choosing a Waveshape DC instead of Square:
The 'Trigger Ratio' is the ratio of the triggerAll waveshapes in this function can be selected
frequency to the that of the waveform itselfon a second menu screen. This is activated :Ty |O|:|: S CHI_500 x10
Threeratios are available1’, +10'and+100". pressing theWAVEFORM' screen key on the 210 Final Width = 215mm
Pressing theTRIGGER RATIO' key presents bottom row. The screen changes to show the 5@ mV/div x4 = 20.008 mV
the following screen: available waveforms: Deviation = @0.00 % A=0
g 0/P Amplitude = -20.000 mv | +/—
. o] L] i
. — . 1
T Z 5 M +10 500 mVidiv x4 = 20.00@ mVekp
CHANNEL 3 > Standard Head P Iy g
o B _lgg = | 0, TODAY'S DATE TIME
el e Deviation = PO.62 % | (7% | o, [ g
0/P Amplitude = 20.009 mVe O/P Amplitude = 20,008 mVss = el e
- Frequency = 1.000@ kHz —
Frequency = 10000 kHz R | 4539 DC/square Selection
NS B e TODAY'S DATE TIME Summary
T ‘ ‘ ‘ —— <2 'DC'and'Square‘ canbe regardgd gsacombined
dual function, as each has a similar purpose,

Pressing first the required ratio, th&xIT" The WAVEFORM key label is highlighted to and switching between the two is accomplished
returns to the trigger selection screen. On thisdicate that waveform selection is availablehy selection in a common 'Waveform' menu.
screen, no indication of the trigger ratio iss is the presently-selected waveform icon. The parametric differences are evident once
given. Pressing one of the waveform keys (fothe appropriate waveform soft key has been
Note: Beware that a low frequency sub-example: the=t= key) to select a different pressed.

divided in this way could lead to a verywaveform will return to the previous screenpetailed operation follows below:

long delay before a trigger occurs.  withthe icon of the selected waveform showing  paras 4.5.4 (DC/Square Operation)

in the top left corner: paras 4.5.5/6 (Square Operation)
paras 4.5.7/8 (DC Operation).

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — DC/Square Function 4.5-3
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45.4 DC/Square Operation

45.4.1 Right Side Screen Keys — 45.4.2 Right Side Screen 45.4.3 Bottom Screen Keys —
Digit Edit / Sequence Scroll Keys — Numeric Entry Digit Edit, Sequence Scroll

Keys operate on the value marked by the Right side screen keys operate on the and Numeric Entry

cursor. The key labels will change depending value in the edit box, and acting in place  WAVE Provides a second menu screen
on the cursor position, as indicated.: of the O key, exit from Numeric Entry  FORM for selection between three Square
back to Digit Edit/Sequence Scroll; then waveshapes aDC.

8 Cursor on Units/div: set the value as evaluated in the box: (paras 4.5.3.7-9).

X10 Multiplies the Units/div by ten. Cursor on Deviation: = With output on, the output to the
+10 Divides the Units/div by ten. . i
W ISV by % Evaluates the number in the (L)Jrugéssgé?éjcrlic:;d,foranywaveform
A=0 Toggles the Deviation value box in Deviation '
between the marked value and zero. Percentage CHANNEL Permits the screen signal setup to
- . SELECT  be routed to any of the five heads,
+/— Toggles the value between positive v Evaluates the number in the allowin seIeZtion of trigger
and negative (DC only). box inVolts 9g° ; 99
' channel, trigger ratio and cable
ii. Cursor on Multiplier: mv Evaluates the number in the channelparas 4.5.3)

A=0 Toggles the Deviation value box inMillivolts . B4, ;, Press to select Direct Mo@earas

1.9
between the marked value and zero. v Evaluates the number in the 4.4.3/4)

4+ Toggles the value between positive box inMicrovolts. - Presstoselect Scope Mode (setting

t W
and negative (DC only). ° the step sequence to '1, 2, 5' or
. '1, 2, 2.5, 4, 5" as chosen using the
- Cursor on Deviation: Preferences keyparas 4.4.1/2)
A=0 Toggles the Deviation value

between the marked value and zery g5 Square Operation

2% I\ Press to set Deviation value in4_5.5_1

; Value Editing
absolute units.

. . Amplitude
A% Press tofset D?V'at'on value MAt maximum and minimum output voltages, the screen settings of the contributors' values
percent of set value. (units/division, scaling multiplier and deviation) are limited by the output voltage itself. For

iv. Cursor on Frequency/Period: example:
X10 Multiplies the marked value by ten.|  contributor Qo = IMQ QuLomo = 50Q
+10 Divides the marked value by ten. Minimum Maximum Minimum Maximum
A=0 Toggles the Deviation value Output‘ V_oltage 35.52uV p-p 222.4V p-p 35.52pV p-p 5.56V p-p
Limit
between the marked value and zer¢
. Units/Division 10pV/div 50V/div 10pVv/div 2V/div

. Press to change display from gcajing Multiplier 1 10 1 10

" Frequency to Period (not DC). Deviation -11.20% +11.20% -11.20% +11.20%

f

Pressto change display from Period

to Frequency (not DC).

Provided they do not exceed the output voltage limits shown, the contributors have the following

adjustments (Scope mode):

4.5-4
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a. Units/Division in Volts/division Multiplier (Scope Mode) 4553 Low Voltage (LV) and
(adjustable sequence: 1-2-5 or 1-2-2.5-4Again the_ < ) and(_> ) keys are inactive. High Voltage (HV) States
5; default 5mV). From the defaulk 4', the value can be changedn the interests of safety, to avoid electric
b. Scaling Multiplier (adjustable throughysing the”™) and(L) keys, by single integer shock, the 9500 incorporates a high-voltage
integers 1 to 10; default 4). increments to values between 1 and 1Ggterlock system for DC/Square and High Edge
c. Percentage Deviation (a maximum ranggroviding that the other contributors do nofunctions. The interlock threshold voltage can
of £11.20% about the value @) x (b), at  take the output voltage value out of its limitsbe chosen by the user between 10V and 110V,
aresolution of four significant digits, with The product of the units/division and multiplierotherwise a default threshold value of 100V is

two decimal places; default zero). Digitare shown on the right side of the '=" sign. set. The active threshold value is stored in non-
Edit or Numeric Entry can be used. volatile memory.

; Deviation (Scope and Direct Mode)
d. Output Voltage (adjustable only by - - ny voltage below the threshold can be output
manipulation of(a), (b) and (c): default The triangular type of cursor indicates that af\ny g9 p

20.000mV). the cursor keys can be used. without hindrance, but voltages on or above

From the default00.00%, the deviation the_ thresholq can_not be output WithO.Ut
45.5.2 Output Voltage Editing ercentage can be changed to any value with‘ﬂ‘?“berate action being taken to enter the high
The editing processes follow the same gene;}r%é resolution between -11.20% and +11.20%/0Itage (HV) state. Once entered, a continuous
rules as for editing voltages describeganas providing that the other contributors do no{audlble signal acts as a reminder that HV state

4 take the output voltage value out of its limits'> active.

Tab (*) Key and Cursors (Scope Mode) ~ The result of combining the units/division, The system exits from HV state when the

Repeatedly pressing this key moves the cursBlultiplier and deviation are shown as the valugUtPut voltage is brought down below HV Final Width = 215mm
from the default units/division to the Multiplier, of ‘O/P Volts p-p". state’s lower limit. This is always 10% less

then to the Deviation and back to the unitshytput Voltage (Scope and Direct Mode) g]d?gsf?ni:rftnt\)/fe;tzzz?S\I/(ijtk\]/glljl:?hzuicr):i\{;nt?oiocr)?e

division. The type of cursor at each positiofrhe /P Amplitude is only adjustable by Meanfaying to change states

indicates the type of adjustment possible. qf its contributors. '

Unioion Scopoto) o e defauB0 S 55 e it L300 o e o, g bovoren
The type of cursor (barred) used for the units/gjtage can be changed to any value within ithhe default state boundaries are ShowFidn '
division signifies that the value can be adjustegsolution between 35.5% p-p (both 5@ 451 The values given in the figure tranélate
only as a step-sequence value usinC1and  gnd 1vD loads) and 5.56V p-p (8Dload) or - -

to DC volts in DCV function, and pk-pk volts
%cliievf. The( <) and keys are 222,40V p-p (1M load). in Square and High Edge functions.

From the default '5mV/div', the value can b Frequency (Scope and Direct Mode)

90V 100V
raised using th@ key by increments throughie:Irorn the defaultkHz, the out.pu.t frequency ‘ ‘
10mV/div, 20mV/div, 50mV/div and so on up t2" be changed to any value within its resolution
' X betweenlOHz and100kHz. Low Voltage State —

to 50V/div, providing that the other contributors -
will not take the output voltage value above «— High Voltage State
5.56V p-p (5@ load) or 222.40V p-p (112 Fig. 4.5.1 Default Settings of

Units/Division down to 1QV/div, unless the

output voltage would fall below 35.6¥ p-p
(both 52 and 1M loads).

continued overleafs

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — DC/Square Function 4.5-5
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455 Square Operation (Contd) 4.5.6 Using the 9500 Square Function to Calibrate the Amplitude
Response of a UUT Oscilloscope

4553 Low Voltage (LV) and High 45.6.1 Introduction

Sequence of Operations

Voltage (HV) States (Contd) 1, o types of procedures for amplitudeRefer to the table or list of UUT Oscilloscope

Increasing Output Voltage into High calibration are given:

amplitude calibration points in th&lUT

Voltage State a. Usingthe 9500 as afixed source, where tifescilloscope Manufacturer's Calibration

When increasing output value using any Oscilloscope can be adjusted; Guide o
method; if the new value will be at or greatep. Using the 9500 as an adjustable sourcBpllow the sequence of calibration stages as

than the upper threshold and OUTPUT is OFF, reading oscilloscope deviations via thalirected by the guide, and carry out the

HV state will be activated but no effect willbe 9500 screen.
observed. If OUTPUT is ON, it willremain 4 562  |nterconnections 1
ON at its latest value. The operator will be

following operationg1) to (6) at each stage.

9500

Use the front panel controls to set the 9500

prompted, by audible warning, and errof Use the appro_priate active head to conneglytput to the required square wave p-p voltage,
message: ‘Confirm with ON', that HV State is  from the required 9500 channel output tyojarity, frequency and load impedance for the
required. Thisis done by pressingthe OUTPUT  the input of the UUT Signal Channel to beyyT 'Scope amplitude cal point:

ON key again; then, after a short delay, the calibrated.

output voltage will be raised to the new voltagd. If a trigger is required, use an active heagi_'

in HV state. (or trigger cable) to connect from the

While OUTPUT is ON in HV state, a
distinctive, pulsing tone is emitted. Once in
HV state, OUTPUT can be turned ON and

required 9500 channel output to the input”
of the UUT Trigger for the Channel to be3.
calibrated. 4

OFF with no need to confirm. 45.6.3 UUT Scope — Amplitude a.

Decreasing Output Voltage out of High

Calibration using the 9500

Voltage State as a Fixed Source b.

When decreasing output value using anyhe following procedure assumes that the 95(®
method,; if the new value will be less than thezstrument is in Manual Mode. It is alsoa
lower limit of HV State, then the LV state will assumed that the user will be familiar with the

be activated. No warning will be given, excepinethods of editing screen values. In the case

that the pulsing tone will cease. This rulef difficulty, re-read thgaragraphs earlier in
applies whether OUTPUT is OFF or ON.  this Section 4

Applicability to Square Function 9500 and UUT Oscilloscope Setup
In Square Function, the output voltage cag Preparation

only rise above the minimum threshold setting ¢ ;re that both instruments are powered ON
of 10V, when the expected load setting iSq warmed up.

1MQ. High Voltage State cannot be entere . 6.
when the expected load setting i<50 9 UUT 'Scope . . .
Select the required function for amplitude
calibration.
3. 9500

Ensure thatthe 9500 s in Square Function with
Output OFF. Ifin any other function, press the
ther—]_, softkey at the top right of the screen.

UUT 'Scope
Select the correct channel for the cal point.
Select the correct range for the cal point.

9500 Set OutpuON.

UUT 'Scope

Adjust the sweep speed and trigger level
for a stable display.

Observe and note the amplitude response.

Calibration

If a calibration adjustment is provided,
adjustthe UUT's response to be appropriate
tothe settings onthe 9500 screen, as detailed
in the UUT Oscilloscope Manufacturer's
Calibration Guide

If no adjustment is provided on the UUT
'Scope, record its response at the calibration
point as detailed in tHaUT Oscilloscope
Manufacturer's Calibration Guide

9500  Set OutpuDFF.

4.5-6 Section 4: Using the Model 9500 — DC/Square Function
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45.6.4 UUT Oscilloscope —
Amplitude Calibration using
the 9500 as an Adjustable
Source

Sequence of Operations

Refer to the table or list of UUT Oscilloscope
amplitude calibration points in th&lUT
Oscilloscope Manufacturer's Calibration

The following procedure assumesthatthe 95dguide

instrument is in Manual Mode. It is alsoFollow the sequence of calibration stages as
assumed that the user will be familiar with thelirected by the guide, and carry out the
methods of editing screen values. In the cagellowing operationg1) to (6) at each stage.

of difficulty, re-read th@aragraphs earlierin 1. 9500

this Section 4

9500 and UUT Oscilloscope Setup

Use the front panel controls to set the 9500
Outputto the required square wave p-p voltage,
polarity, frequency and load impedance for the

1. Preparation UUT 'Scope amplitude cal point:

Ensure that both instruments are powered O}
and warmed up. a
2. UUT 'Scope b.
Select the required function for amplitudes,
calibration. 4.
3. 9500 a

Ensure thatthe 9500isin Square Function With.
Output OFF. Ifin any other function, press the.
the™]_,softkey atthe top right of the screeng

a.

UUT 'Scope

Select the correct channel for the cal point.
Select the correct range for the cal point.
9500 Set OutpuON.

UUT 'Scope

Adjust the sweep speed and trigger level
for a stable display.

Observe and note the amplitude response.
Calibration

Use the 9500 Deviation control to slew the
9500 Output voltage until the UUT's
response is appropriate to the 9500 settings,
as detailed in théJUT Oscilloscope
Manufacturer's Calibration Guide

Record the 9500 screen output voltage as
detailed in theUUT Oscilloscope
Manufacturer's Calibration Guide

9500 Set OutpuOFF.

Descriptions assume 9500/1100 with Option 5
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457 DC Operation
457.1 45.7.2

Waveform Selection Screen Amplitude
From the power-on default, pressing thét maximum and minimum output voltages, the screen settings of the contributors' values

WAVEFORM screen key transfers to the(units/division, scaling multiplier and deviation) are limited by the output voltage itself. For

Polarity Value Editing

waveform menu screen: example:
M OFFEeE—= Contributor T Qow-1MQ " Qw500
] L Minimum Maximum Minimum Maximum
IR TN 6 = ) i Output Volt +888.00pVDC +222.4V +888.00uVDC +5.56V
I i = kesr utput Voltage +888. +222. - +888. +5.
Deviation = @0.00 % p,_imit g ! PP !
. _ —
O/P Amplitude = 26.000 mvso Units/Division 0.20mV/div 50V/div 0.20mV/div 2V/div
Frequency = 1.0000 kHz — Scaling Multiplier 1 10 1 10
Deviation -11.20% +11.20% -11.20% +11.20%
TODAY'S DATE TIME
Yl <2 1 Provided they do not exceed the output voltage limits shown, the contributors have the following

adjustments (Scope mode):

Both polarities of DC Voltage output are listech. Units/Division in Volts/division (adjustable sequence: 1-2-5 or 1-2-2.5-4-5; default 5SmV).
merely as differentwaveforms. As anexampld,. Scaling Multiplier (adjustable through integers 1 to 10; default 4).

pressing th€ " key from the setup shownc. Percentage Deviation (a maximum range:bf.20% about the value ¢) x (b), at a
above will present the DC function screen, resolution of four significant digits, with two decimal places; default zero). Digitor Numeric
showing negative values selected (of course, Entry can be used.

the frequency parameter has disappeared fram Output Voltage (adjustable in Digit Edit/Sequence Scroll only, by manipulati@i, ¢)

the screen): and (c); default 20.000mV).

Final Width = 215mm

SIGNAL  CH1 5@Q X].Q

F— |OFF TRIGGER _NONE
=10 4.5.7.3  Output Voltage Editing 45.7.4  Low Voltage (LV) and
The editing processes follow the same rules as High Voltage (HV) States
forediting square waves (refetara4.5.5.2) - Entering and leaving High Voltage state in DC
Obviously no frequency adjustmentis presentunction is governed by the same rules as for
and polarity is changed as describeghama  Square function (refer fgara 4.5.5.3) In this
4571 case the threshold-setting limits aE0VDC
and+110VDC, not pk-pk.

500 mVidiv x4 = 26000 mV
Deviation = 0000 % A7
O/P Amplitude = -20.8600 mv = +/—

TODAY'S DATE TIME

WAVE CHANNEL | DY . =
“ FORM ” 7+ |SELECT | N L2

Once into DC function, it is not necessary to
change the waveform to change polarity.
Pressing the/- screen key toggles between
positive and negative DC Voltage. The polarity
selection is shown by the function icon in the
top left corner, confirmed by theor - sign on
the O/P Amplitude value.

4.5-8 Section 4: Using the Model 9500 — DC/Square Function Descriptions assume 9500/1100 with Option 5



45.8

45.8.1 Introduction 4.5.8.3 UUT Scope: Amplitude 1

Two types of procedures for amplitude
calibration are given:
a.

b.

Calibration using the 9500
as a Fixed Source of DC

Using the 9500 as afixed source, where the

oscilloscope can be adjusted; The following procedure assumes that the 95

Using the 9500 as an adjustable sourcmstrument is in Manual Mode. It is also?-

reading oscilloscope deviations via thessumed that the user will be familiar with thé"

9500 screen. methods of editing screen values. In the case
of difficulty, re-readearlier paragraphs

4.5.8.2 Interconnections 3'

a. Use the appropriate active head to conne%

FOO and UUT Oscilloscope Setup a:

from the required 9500 channel output td~ Preparation _
the input of the UUT Signal Channel to pe&Ensure that both instruments are powered ohl
calibrated. and warmed up. 4

If a trigger is required, use the appropriaté- UUT 'Scope _ a

active head (or trigger cable) to connec?el_eCt _the required function for amplitude

from the required 9500 channel output t&2libration. 5.

the input of the UUT Trigger for the 3. 9500

Channel to be calibrated. Ensure that the 9500 is in DC Function with
Output OFF. Ifin any other function, press thé.
the—]__, soft key at the top right of the screena.
then press th&/AVEFORM screen key. Select

i orf as required.

Sequence of Operations

Refer to the table or list of UUT Oscilloscope

amplitude calibration points in th&UT 7.
Oscilloscope Manufacturer's Calibration &
Guide

Follow the sequence of calibration stages as
directed by the guide, and carry out the
following operationg1) to (8) at each stage. b

b.

Using the 9500 DC Function to Calibrate the Amplitude Response of a UUT Oscilloscope

9500

Use the front panel controls to set the 9500
Output to the required DC voltage, polarity
Voltage and load impedance for the UUT 'Scope
O'Bnplitude cal point:

UUT 'Scope

Select the correct channel for the cal point.
Select 'DC-Coupled', if required.

Select the correct range for the cal point.
9500

Press the-~ screen key on the bottom
row to provide a zero reference.

Set OutpuON.

UUT 'Scope

Set the Y controls to place the trace on
graticule zero.

9500

Repress the/~ screen key on the bottom
row to remove a zero reference.

UUT 'Scope

Auto-trigger the oscilloscope or use the
100Hz Trigger from the 9500. Adjust the
UUT for a stable display.

Observe and note the DC level change
from graticule zero.

Calibration

If a calibration adjustment is provided,
adjustthe UUT'sresponse to be appropriate
to the settings on the 9500 screen, as
detailed in theUUT Oscilloscope
Manufacturer's Calibration Guide

If no adjustment is provided on the UUT
'Scope, record its response at the calibration
point as detailed in theéUT Oscilloscope
Manufacturer's Calibration Guide

9500 Set OutpuOFF.

continued overleaf.

Descriptions assume 9500/1100 with Option 5
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45.8 Using the 9500 DC Function to Calibrate the Amplitude Response of a UUT Oscilloscope

45.8.4  UUT Scope — Amplitude 1
Calibration using the 9500
as an Adjustable Source of

9500

Use the front panel controls to set the 9500
Output to the required DC voltage, polarity

DC Voltage and load impedance for the UUT 'Scope

The following procedure assumes that the 95
instrument is in Manual Mode. It is also2.
assumed that the user will be familiar with the.

dﬁnplitude cal point:

UUT 'Scope
Select the correct channel for the cal point.

methods of editing screen values. Inthe cage Select 'DC-Coupled, if required.

of difficulty, re-read th@aragraphs earlierin c.

this Section 4 3.
9500 and UUT Oscilloscope Setup N
1. Preparation b.
Ensure that both instruments are powered OMN
and warmed up. a.
2. UUT 'Scope

Select the required function for amplitudeb.
calibration.

3. 9500

Ensure that the 9500 is in DC Function witf-
Output OFF. Ifin any other function, press thé-
the]_ softkey at the top right of the screen,

then press th&/ AVEFORM screen key. Select )

I orf as required.

Sequence of Operations 7.
Refer to the table or list of UUT Oscilloscope
amplitude calibration points in th&lUT
Oscilloscope Manufacturer's Calibration
Guide

Follow the sequence of calibration stages as
directed by the guide, and carry out thé-
following operationg1) to (8) at each stage.

8.

Select the correct range for the cal point.
9500

Press the+~ screen key on the bottom
row to provide a zero reference.

Set OutpuON.

UUT 'Scope

Set the Y controls to place the trace on
graticule zero.

9500

Repress the/~ screen key on the bottom
row to remove a zero reference.

UUT 'Scope

Auto-trigger the oscilloscope or use the
100Hz Trigger from the 9500. Adjust the
UUT for a stable display.

Observe and note the DC level change
from graticule zero.

Calibration

Use the 9500 Deviation control to slew the
9500 Output voltage until the UUT's
response is appropriate to the 9500 settings,
as detailed in thdJUT Oscilloscope
Manufacturer's Calibration Guide

Record the 9500 screen output voltage as
detailed in theUUT Oscilloscope
Manufacturer's Calibration Guide

9500 Set OutpuOFF.

(Contd.)

4.5-10 Section 4: Using the Model 9500 — DC/Square Function
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4.6

Sine Function

4.6.1 Introduction

This sub-section is a guide to the use of th UL O E i.
9500 to generate sine waves for flatness a /\/ |OFF TRIGGER NONE ﬂ X10
bandwidth calibration of oscilloscopes. 500 mV/div X6 = 30.000 mVec +10 10

For those users who require more detailg
instructions for interconnections, and

manipulating the front panel controls, refer t
sub-sections 4.2, 4.3 and 4.%ection 4.6 is
divided into the following sub-sections:

46.1
462
463

4.6.2

When Manual mode is selected the system
defaults into DC/Square function and show4-6.3.2
the DC/Square function initial menu screen.

INrOGUCHION ..o 46-1
Default Settings . 46-1
Menu Selections ... . 4.6-1
4.6.3.1 Retained Channel Memory ............. 4.6-1
4.6.3.2 Right Side Screen Keys - Digit Edit/

Sequence SCroll .........cccveverienenns 46-1
4.6.3.3  Right Side Screen Keys - Numeric

ENHIY oo 46-2

4.6.3.4  Bottom Screen Keys -
Digit Edit/Sequence Scroll and
NUMETIC ENrY ..o 46-2

Sinewave Operation ........ .. 4.6-2
4.6.41 Value Editing ....... .. 4.6-2
4.6.4.2 Output Voltage Editing .. . 4.6-2
Dual Channel Operation ............... . 4.6-3
4.6.5.1 Dual Channel Selection................... 46-3

Using the 9500 Levelled Sine Function to
Calibrate the Flatness/Bandwidth Response
of a UUT Oscilloscope ...
4.6.6.1 Introduction
4.6.6.2 Interconnect
4.6.6.3 Common Setup ...
4.6.6.4 UUT Scope - Flatni

using the 9500 as a Fixed Source .. 4.6-4
4.6.6.5 UUT Scope - Flatness Calibration

using the 9500 as an Adjustable

SOUMCE .ovovvvieierisni s 4.6-4

Default Settings

Deviation = 0@.00 % A=0 | a-p
O/P Amplitude = 3@.00@ m\/akp
Frequency = 50.000 kHz ~ Srer | frer

TODAY'S DATE TIME

CHANNEL | Y . ¥
2 .
| SELECT | 5. R Il

The above default screen has auto-selected #hé &
frequency of 50kHz. Deviation has defaulted

to zero, and output voltage to 30.000mMVp-pf. xee
Frequency is variable between 0.1Hz and
1.1GHz (variant 9500/1100 — for other
variants refer to specifications ection 7. ii.
4.6.3 Menu Selections A=0
Except for Dual Channel operatidparas

4.6.5) all Signal Channel selection, Trigger[A4] AV
Channelselection, Cable selection and Trigger

Ratio operate in the same way as in DC/Squargy,
function. Refer tparas 4.5.3

Note: Without Option 5, only one signal J rer
channel and one trigger channel is

available.

iv.
4.6.3.1 Retained Channel Memory X10
Refer topara 4.5.3.6 10

A=0

Right Side Screen Keys —
Digit Edit/Sequence Scroll

Sine function can be accessed by pressing tRys operate on the value marked by th’r EF

“\_ function key on the right of the cyrsor. The key labels will change depending
'OSCILLOSCOPE CALIBRATOR' panel.

Whenever th

on the cursor position, as indicated in the next

menu screen is opened.column: L

except on recovery from a standby period, it
will appear with the following default settings:

J

Cursor on Units/div:

Multiplies the Units/div by ten.
Divides the Units/div by ten.
Toggles the Deviation value

between the marked value and zero.

Toggles between the marked
frequency and the reference
frequency.

Cursor on Multiplier:
Toggles the Deviation value

between the marked value and zero.

Toggles between the marked

frequency and the reference
frequency.

Cursor on Deviation:
Toggles the Deviation value

between the marked value and zero.

Press to set Deviation value in
absolute units.

Press to set Deviation value in
percent of set value.

Toggles between the marked

frequency and the reference
frequency.

Cursor on Frequency/Period:

Multiplies the marked value by ten.
Divides the marked value by ten.
Toggles the Deviation value

between the marked value and zero.

Toggles between the marked
frequency and the reference
frequency.

Press to change display from
Frequency to Period.

Pressto change display from Period
to Frequency.

Descriptions assume 9500/1100 with Option 5
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4.6.3 Menu Selections (Contd.) 46.4 Sine Function Operation
4.6.3.3  Right Side Screen Keys — 4.6.4.1 Value Editing
Numeric Entry Amplitude

Right side screen keys operate on the valuef¥ maximum and minimum output voltages, the screen settings of the contributors’ values
the edit box, and acting in place of fi&ey, (units/division, scaling multiplier and deviation) are limited by the output voltage (tssf

exit from Numeric Entry back to Digit Edit/ to Table 4.6.4.1)

Sequence Scroll; then setthe value as evaluated Frequency: 100mHz - 550.00MHz | Frequency: 550.01MHz - 1.1GHz
in the box: Minimum Maximum Minimum Maximum
Cursor on Deviation: Output Voltage 4.44mV p-p 556V p-p 4.44mV p-p 3.336V p-p
% Evaluates the number in the box in Limit
Deviation Percentage Units/Division 1mV/div 2V/div 1mV/div 2Vidiv
% Evaluates the number in the box in Scaling Multiplier L 10 1 10
Volts. Deviation -11.20% +11.20% -11.20% +11.20%
mV Evaluates the number in the box in Table 4.6.4.1 Sine Function — Output Voltage Limits and Contributors Limits
Millivolts .

Provided they do not exceed the output voltagénits/Division (Scope Mode)

Cursor on Frequency: L - .
q y _limits shown, the contributors have theThe type of cursor (barred) used for the units/

Hz Evaluates the number in the boX iy 6\ying adjustments (Scope mode): division signifies that the value can be adjusted
Hertz. a. Units/Division in Volts/division in the only as a step-sequence value usin@and

kHz Evaluates the number in the boxin  adjustable sequence: 1 - 2 - 5 or (using) keys. The( < ) and( >) keys are
Kilohertz . 'Pref) 1-2- 2.5 - 4 - 5; default 5mV/div.inactive.

MHz Evaluates the number in the box irb.  Scaling Multiplier (adjustable through From the default '5mV/div', the value can be
Megahertz integers 1 to 10; default 6). raised using th”> key by increments through

GHz Evaluates the number in the box irf.  Percentage Deviation (a maximum rang@omv/div, 20mV/div, 50mV/div and so on up
Gigahertz. of £11.20% about the value @) x (b), at  to 2v/div, providing that the other contributors

aresolution of four significant digits, with will not take the output voltage value above

4.6.34  Bottom Screen Keys — two decimal places; default zero). Digits 56Vp-p €550MHz) or 3.336Vp-p
Digit Edit/Sequence Scroll Edit, Sequence Scroll or Numeric Entry>550MHz). Similarly, thé>) key will reduce
and Numeric Entry can be used. the Units/Division down to 1mV/div, unless

CHANNEL Permits the screen signal setup td. Output Voltage (adjustable in Digit Edit/ the output voltage would fall below 4.44mVp-
SELECT  be routed to any of the five heads, Sequence Scroll only, by manipulation o (all frequencies).
allowing selection of trigger (a), (b) and (c); default 30.000mV). o
channel, trigger ratio and cable464 2> Output Voltage Editing Multiplier (Scope Mode) o
channelparas 4.5.3) 6.4. Again the( < )and(_> ) keys are inactive.

—— . Editing follows the same general rules as f .
] 1 Currently in Scope mode. Press t(?editing voltages described paras 4.4 qfr(-)mthhe defau'§6 ’tEe Va“ée can ble ghanged
select Direct Modéparas 4.4.3/4) using t e@) andQ) keys, by single integer

Currently in Direct mode. PresstoTab@ Key and Cursors (Scope Mode) incre_njlents to values betwe_en 1 and 10,
select Scope Mode (setting the stefrepeatedly pressing this key moves the cursBfoviding that the other contributors do not
sequence to 'l, 2, 5 orfrom the default Units/Division to the take the output voltage value out of its limits.
1,2, 2.5, 4, 5' as chosen using thdultiplier, then Deviation, finally to the The product of the u_nlts/d_|V|S|on and| nl1u!t|pller
Preferences keyparas 4.4.1/2) Frequency and back to the Units/Divisionaré shown on the right side of the '=' sign.
The type of cursor at each position indicates
the type of adjustment possible to that value.

1,
2
55
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Deviation (Scope and Direct Mode)

When two channels are used, it is necessarytfext select the Slave channel, in this case

The triangular type of cursor indicates that althoose one of the channels as 'Master', and ddignal Channel 2:

the cursor keys can be used asin other functioras 'Slave'. The Master channel controls th
. DUAL CH3,2 50Q
From the default00.00%, the deviation feedback,whereasthe Slave repeats the sign f\é |0FF|W
percentage can be changed to any value withl® select two channels, press the CHANNEL
its resolution between -11.20% and +11.209%>ELECT softkey to select the Master channe

The result of combining the units/division,in this case Signal Channel 3:

multiplier and deviation are shown as the p
value of 'O/P Amplitude'.

m |OFF SIGNAL

CH3 500

TRIGGER NONE

SIGNAL

Output Voltage (Scope and Direct Mode)
The O/P Amplitude is only adjustable by mean

CHANNEL

CHANNEL 2 >
CHANNEL 3 >
CHANNEL 4 >
CHANNEL 5 >

150ps Head
150ps Head
Standard Head
No Head

No Head

of its contributors.

Frequency (Scope and Direct Mode)
The triangular type of cursor indicates that a
the cursor keys can be used.

O/P Amplitude = 3@.00@ m\Vpcrk

Frequency =

TODAY'S DATE TIME

50.000 kHz

CH 4
CH5

CHANNEL

SIGNAL
CH1

CH?2
SIGNAL
CH3
SIGNAL

SIGNAL

DUAL

From the defaulbOkHz, the output frequency

TRIGGER
EXIT | ot |

(HeAD
o IMQ

can be changedto any value withinits resolution

between 100mHz and 1.1GHz (O/P Now press the DUAL CHANNEL soft key, Channel Sine screen, so that other parameters
and the Dual Channel screen icon will appeaf@n be set:

Amplitude<3.336Vp-p) or betweeh0OmMHz
and550MHz (any valid O/P Amplitude).

AN O e

4.6.5

Note: Without Option 5, only one signal
channel and one trigger channel i

Dual Channel Operation

CHANNEL 1 >
CHANNEL 2 >
CHANNEL 3 >
CHANNEL 4 >
CHANNEL 5 >

150ps Head
150ps Head
Standard Head
No Head

No Head

available, so dual Channel operation is
not possible.
Dual Channel Selection
(Two channels/heads
activated)

4.65.1

O/P Amplitude = 3@.00@ mVek

Frequency =

TODAY'S DATE TIME

TRIGGER
EXIT ‘ CHANNEL

50.000 kHz

SIGNAL
CH1

SIGNAL
CH?2

SIGNAL
CH3
SIGNAL
CH 4

SIGNAL

CH5
DUAL
CHANNEL

D
mMQ

For certain oscilloscope test and calibration
procedures, such as ‘channel trigger sensitivity'
and 'X/Y test', it is necessary to provide the
oscilloscope with two identical sinewave
signals. Dual Channel Sine function allows
the 9500 and UUT oscilloscope to remain
connected, without the need to insert physical
cable couplers. This is particularly useful
during automated calibration and test.

N.B. for this function, Option 5 must be fitted,

and two heads must be connected and activated.

SIGNAL
CH1

SIGNAL
CH 2

SIGNAL

CH3

SIGNAL
CH 4

SIGNAL
CH5

DUAL
CHANNEL

LOZ8)
o) IMQ

Both channel key labels and the Dual channel
label are highlighted, and the legend in the box
at the top of the screen shows the two channels
selected, the Master written first.

Pressing EXIT will return to the main Dual

CHANNEL 1 > 150ps Head
CHANNEL 2 > 150ps Head
CHANNEL 3 > Standard Head
CHANNEL 4 > No Head
CHANNEL 5 > No Head

O/P Amplitude = 3@.00@ m\Vpepk
Frequency = 50.900 kHz

TODAY'S DATE TIME
TRIGGER
EXT [ e ] |

A - x10
5,08 mVidiv X6 = 30.000 mVss w0
Deviation = 0000 % 0%

O/P Amplitude = 3@.00@ mVekk
Frequency= 50.000 kHz ~ frer

TODAY'S DATE TIME

CHANNEL | VY . ¥
p)
“ SELECT ” e 12

Note that the upper sinewave amplitude range
limits are halved by invoking Dual Channel
Sine function.

Descriptions assume 9500/1100 with Option 5
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4.6.6 Using the 9500 Levelled Sine Function to Calibrate the
Flatness/Bandwidth Response of a UUT Oscilloscope

4.6.6.1 Introduction 46.6.4 4.6.6.5

aJUT Scope — Flatness Calibration UUT Oscilloscope — Flatness
using the 9500 as a Fixed Source Callibration using the 9500 as an
Adjustable Source

Two types of procedures for flatness an

bandwidth calibration are given:

a. Usingthe 9500 as a fixed source, where ttf&quence of Operations
oscilloscope can be adjusted,; Refer to the table or list of UUT Oscilloscop&equence of Operations

b. Using the 9500 as an adjustable sourcatness calibration points in th&UT Refer to the table or list of UUT Oscilloscope
reading oscilloscope deviations via thgscilloscope Manufacturer's Calibrationamplitude calibration points in th&lUT
9500 screen. Guide Oscilloscope Manufacturer's Calibration

4.6.6.2 Interconnections Follow the sequence of calibration stages &ide

a Use an active head to connect from thdirectgd by the guide, and carry out thE_oIIOW the sequence of calibration stages as
required 9500 channel output to the ir]putollowmg operationg1) to (6) at each stage. d|rect_ed by theT guide, and carry out the
ofthe UUT Signal Channelto be calibrategl: 9500 following operationg1) to (6) at each stage.

. . . . se the front panel controls to set the 9500 9500

b. If atrigger is required, use an active hea h red si i ita he f | | he 9500
(or trigger cable) to connect from the utput to the required siné wave p-p voltag@ise the front pane coqtros to set the 95
required 9500 channel output to the inpuféequency and load impedance for the UUDutput to the required sine wave p-p voltage,

cope flatness cal point: frequency and load impedance for the UUT

of the UUT Trigger. 2. UUT 'Scope 'Scope flatness cal point:

4.6.63  Common Setp a. Selectthe correctchannelforthe cal poire, UUT 'Scope

The following procedures assume thatthe 950f)  Select the correct range for the cal pointa. Select the correct channel for the cal point.

instrument is in Manual Mode. It is a|SO3_ 9500 Set OUtpuDN. b. Select the correct range for the cal point.
assumed that the user will be familiar with the

methods of editing screen values. In the cage UUT 'Scope 3. 9500 Set OutpuON.

of difficulty, re-read thg@aragraphs earlierin a. Adjust the sweep speed and trigger leval UUT 'Scope

this Section 4 for a stable display. a. Adjust the sweep speed and trigger level

b. Observe and note the amplitude responsé. for a stable display.

9500 and UUT Oscilloscope Setu .
P P b. Observe and note the amplitude response.

1. Preparation 5. Calibration
Ensure that both instruments are powered Ofy |f @ calibration adjustment is provideds. Calibration
and warmed up. adjustthe UUT'sresponse to be appropriate  Use the 9500 Deviation control to slew the

to the settings on the 9500 screen, as detailed 9500 Output voltage until the UUT's

2. UUT 'Scope in the UUT Oscill Manufact . . . .
Select the required function for flatness n theJ scrloscope Manutacturers response |sappropnatetotheQSOOSettlngs,
calibration. Calibration Guide as detailed in thédJUT Oscilloscope

3 9500 b. If no adjustment is provided on the UUT  Manufacturer's Calibration Guide

'Scope, recordits response atthe calibratig  Record the 9500 screen output voltage as
point as detailed in thHdUT Oscilloscope detailed in theUUT Oscilloscope
Manufacturer's Calibration Guide Manufacturer's Calibration Guide

Ensure that the 9500 is in Sine Function with

Output OFF. Ifin any other function, press the

thef'\/ key at the right of the front panel.
6. 9500  Set OutpuOFF. 6. 9500  Set OutpuDFF.

4.6-4 Section 4: Using the Model 9500 — Sine Function Descriptions assume 9500/1100 with Option 5



4.7
4.7.1

This sub-section is a guide to the use of th
9500 for generating defined pulse edges
examine oscilloscope pulse response.

For those users who require more detailg
instructions for interconnections, and
manipulating the front panel controls, refer t
sub-sections 4.2, 4.3 and 4.4

471
472
473

4.7.2

Edge Function

Introduction l

INFOAUCHION ..vovvvvvviri i 47-1
Default Settings L 471
Menu Selections ...............oueveeens 471

4.7.3.1 Retained Channel Memory ............. 47-1
4.7.3.2 Right Side Screen Keys - Digit Edit 4.7-1
4.7.33 Right Side Screen Keys - Direct Edit 4.7-2
4.73.4  Bottom Screen Keys -

Digit and Direct Edit ............ccornuenes 47-2
Edge Function Operation ..... . 47-2
474.1 Value Editing ....... . 47-2

4742  Output Voltage Editing .........c...oee.. 47-2

4743 Low Voltage (LV) and

High Voltage (HV) States .............. 47-3
Use of Active Heads Models 9510 and 9520 .. 4.7-3
4751 INroduction .........eevververerierernnns 47-3

Using the 9500 Edge Function to Calibrate the
Pulse Response of a UUT Oscilloscope .......... 47-4
47.6.1  Introduction ..........ccco..... .
4.7.6.2  Interconnections..
4.7.6.3 Common Setup ...
4.7.6.4 UUT Scope - Pulse Response

Calibration using the 9500

as a Fixed SOUICe .......cccooovuivenniinns 47-4

4731

4.7.3

500ps |OFF '?IIR'?GNQER NONE

2.20 V [div x5
Deviation

0/P Amplitude
Frequency

Rise Time

TODAY'S DATE TIME

CH1 5@Q Xl@
L0000 Ve 0
oogo % A0
100 v [T
10000 MH:z
500.99 ps

CHANNEL | DR , ¥
I ERET fisops | seiecr | M 12

Menu Selections
Signal Channel selection, Trigger Channe
selection, Cable selection and Trigger Ratio aljyo,
operate in the same way as in DC/Square
function. Refer tgparas 4.5.3 i

Note: Without Option 5, only one signal X10

BN+

The above default screen has auto-selected t%e 0
frequency of 1IMHz with a rise time of 500ps.
Frequency is variable between 10Hz and 2MH_+_
Deviation has defaulted to zero, and output
voltage to 1.0000Vp-p.

BN+

AV

\'A

channel and one trigger channel isqg

available.

Retained Channel Memory

Refer topara 4.5.3.6

4.7.3.2

Default Settings

When Manual mode is selected the syste
defaults into DC/Square function and show

the DC/Square function initial menu screen:
Edge function can be accessed by pressing t_ﬂ

_ " function key on the right of the -

'OSCILLOSCOPE CALIBRATOR' panel.

Whenever the Edge menu screen is opened
except on recovery from a standby period, ik =@

will appear with the following default settings:

3
+H

X10

Right Side Screen Keys —

Digit Edit

eys operate on the value marked by th ¥

Cursor on Units/div:

Multiplies the Units/div by ten.
Divides the Units/div by ten.
Toggles the Deviation value

A=0

Bt
4

cursor. The key labels will change depending
che cursor position, as indicated.:

f

between the marked value and zero.

Press to select falling edge
(Function icon follows).
Press to select rising edge
(Function icon follows).

Cursor on Multiplier:

Toggles the Deviation value
between the marked value and zero.

Press to select falling edge
(Function icon follows).

Press to select rising edge
(Function icon follows).

Cursor on Deviation:

Toggles the Deviation value
between the marked value and zero.

Press to select falling edge
(Function icon follows).

Press to select rising edge
(Function icon follows).

Press to set Deviation value in
absolute units.

Press to set Deviation value in
percent of set value.

Cursor on Frequency/Period:
Multiplies the marked value by ten.
Divides the marked value by ten.

Toggles the Deviation value
between the marked value and zero.

Press to select falling edge
(Function icon follows).

Press to select rising edge
(Function icon follows).

Press to change display from
Frequency to Period.

Pressto change display from Period
to Frequency.

continued overleafs

Descriptions assume 9500/1100 with Option 5
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4.7.3
4.7.3.3

Menu Selections (Contd.) 4.7.4 Edge Function Operation
Right Side Screen Keys — 4.7.4.1  Value Editing
Direct Edit Amp“tude

Right side screen keys operate on the value it maximum and minimum output voltages, the screen settings of the contributors' values

the edit box, and acting in place of thdey,

(units/division, scaling multiplier and deviation) are limited by the output voltage (itstf

exit from Direct Edit back to Digit Edit; then to Table 4.7.4.1)
set the value as evaluated in the box:

Cursor on Deviation:

%
v

1\

4.7.3.4

| HV
|500ps
|150ps

CHANNEL
SELECT

Evaluates the number in the box in
Deviation Percentage

Evaluates the number in the box in
Volts.

Evaluates the number in the box in
Millivolts .

Bottom Screen Keys —
Digit and Direct Edit

Selects High-Edge pulse
(highlighted when selected)

(highlighted when selected)
Selects Fast-Edge pulse

(highlighted when selected) b.

Permits the screen signal setup to
be routed to any of the five heads,

allowing selection of trigger ¢

channel, trigger ratio and cable
channelparas 4.5.3)

Press to select Direct Mo@earas
4.4.3/4)

d.
Press to select Scope Mode (setting

the step sequence to '1, 2, 5' or
'1, 2, 2.5, 4, 5" as chosen using the
Preferences keyparas 4.4.1/2)

High Edge Low Edge & Fast Edge
Frequency: 10Hz - 100kHz Frequency: 10Hz - 2MHz
Minimum Maximum Minimum Maximum
Output Voltage 888mV p-p 556V p-p 4.44mV p-p 3.10V p-p
Limit
Units/Division 0.2v/div 2V/div 1mV/div 1v/div
Scaling Multiplier 1 5 1 10
Deviation -11.20% +11.20% -11.20% +11.20%

Table 4.7.4.1 Edge Function — Output Voltage Limits and Contributors Limits

Provided they do not exceed the output voltage7.4.2  Output Voltage Editing

limits shown, the contributors have therhe'Digit'and'Direct' editing processes follow
following adjustments (Scope mode):
Selects Low-Edge pulse a.

the same general rules as for editing voltages
Units/Division in Volts/division described irparas 4.4

(adjustable sequence: 1-2-5 or 1-2-2.5-4|- b K dc Mod
5; defaults: High Edge: 1V, others: 0.2V) a @ ey and Cursors (Scope Mode)

) 2 . ‘Repeatedly pressing this key moves the cursor
Scaling Multiplier (adjustable thrOU'ghfro& the ydrc)efault gUnits/Dyivision to the
integers - High Edge: 1 to 5; default 5

i Multiplier, then Deviation, finally to the
others 1 to 10; d_efguItS )- . Frequency and back to the Units/Division.
Percentage Deviation (2 maximum rang@yq wne of cursor at each position indicates

of ﬂlizt(')% al??ut the vil_ue cf)d)'( (:’)' at'th the type of adjustment possible to that value.
aresolution of four significant digits, with ) 1\ icion (Scope Mode)

two decimal places; default zero). Digit or. .
direct edit can be used. The type of cursor (barred) used for the units/

. S . division signifies that the value can be adjusted
Output Voltage (adjustable in digit edltOnly asas%ep-sequence value usin@a:]d
only, by manipulation ofa), (b) and (c);
defaults: High Edge: 5V, others: 1V). %Cﬁ}:' The and keys are

4.7-2

Section 4: Using the Model 9500 — Edge Function

Descriptions assume 9500/1100 with Option 5



4.7.5 Use of Active Heads
Models 9510 and 9520

Low Edge and Fast Edge Low Edge and Fast Edge 4.7.5.1 Introduction

From the default '0.2V/div', the value can b&rom the defaultl.0000V p-p, the output The two models of active head are introduced
raised using th(">) key up through 0.5V/div voltage can be changed to any value within itSriefly in paras 4.2.2 (Interconnections)

and so on to 1V/div, providing that the otheresolution betwee#.44mVp-p and 3.0000Vp-p The front panel operations of Signal Channel
contributors will not take the output voltageThe software ensures that the contributor
value above 3.00Vp-pSimilarly, the() key  values remain within their limits.

will reduce the Units/Division down through High Edge

0.1v/div and so on to 1mV/div, unless theFrom the defaul5.0000V p-p, the output

output voltage would fall below 4.44mVp-pyoltage can be changed to any value within i
(all frequencies). resolution between 888mVp-p and 5'56Vp'|%1nyimportance The Fast Edge facility (150ps
High Edge (IMQ expected load only). The SOftwareselected-edge t.ime) is available only when a
For High Edge the defaultis '1V/div', the uppeensures that the contributors' values remay}odel 9520 head is connected to the selected
limitis 2V/div (O/P Ampl. limit for LMQ load  within their limits. channel. Low Edge and High Edge can be used
5.56Vp-p). The lower limit is 0.2V/div to Frequency (Scope and Direct Mode) with both models

Multiplier (Scope Mode) From the defaultMHz, the output frequency

Low Edge, Fast Edge and High Edge can be changedto any value withinits resolution

Again the( < ) and(_> ) keys are inactive. PetweerlOHz and2MHz. Final Width = 215mm
From the defaulk 5', the value can be changedigh Edge

using the”™) and©) keys, by single integer From the defaultkHz, the output f_requency
increments to values between 1 and 10, withff@n be changedto any value withinits resolution
output voltage value limits. The product of th@€tweerlOHz and100kHz.

units/division and multiplier are shown on therise (Fall) Time (Scope and Direct Mode)
right side of the '=" sign. When each head is calibrated, its measured
Deviation (Scope and Direct Mode) (10% to 90%) transition times for each type of
The triangular type of cursor indicates that akdge are stored in non-volatile memory. During
the cursor keys can be used as in other functiomgrmal use, this figure is recalled and presented
From the defaultd0.00%, the deviation ON the 'Rise Time' field for the selected head

percentage can be changed to any value withighannel) and selected type of edge.

its resolution between -11.20% and +11.20%.7.4.3  Low Voltage (LV) and

within output voltage value limits. The result High Voltage (HV) States

of combining the units/division, multiplier and Entering and leaving High Voltage state in

deviation are shown as the p-p value of 'O/Bh Eqge Function is governed by the same

Amplitude'. rules as for Square function (refer para

Output Voltage (Scope and Direct Mode) 455.3) The threshold-setting limits are
The O/P Amplitude is only adjustable by means10vpk-pk andt110Vpk-pk.

of its contributors.

§élection, Trigger Channel selection, Cable
selection and Trigger Ratio are described earlier
in paras 4.5.3 (DC/Square function)

It is only in Edge function that the difference
etween the two models of active head assumes

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — Edge Function 4.7-3
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4.7.6 Using the 9500 Edge Function to Calibrate the Pulse Response of a UUT Oscilloscope

4.7.6.1 Introduction 4.7.6.4 UUT Scope — Pulse
Response Calibration using

Two types of procedures for pulse response the 9500 as a Fixed Source

calibration use the 9500 as a fixed source,
where the oscilloscope can or cannot bSequence of Operations

adjusted. Refer to the table or list of UUT Oscilloscope
4.7.6.2 Interconnections flathess calibration points in th&UT

) ) Oscilloscope Manufacturer's Calibration
a. Usethe appropriate active head to connegfjige

from the required 9500 channel output t(I)—'ollow the sequence of calibration stages as

thellnputofthe UUT Signal Channel to bedirected by the guide, and carry out the
calibrated.

] ) ] ~ following operationg1) to (6) at each stage.
b. Ifatrigger is required, use the appropriat

active head (or trigger cable) to conne ? 9500
99 “Use the front panel controls to set the 9500

from_the required 9500 chgnnel output t(butput to the required edge p-p voltage
t(?t?ag;ﬁelljttoolgettziLJrL;;redT”gger for the frequency and load impedance for the UUT
’ 'Scope pulse response cal point:

2. UUT 'Scope

The following procedures assumethatthe 95G0 Select the correct channel for the cal point.
instrument is in Manual Mode. It is alsob. Select the correct range for the cal point.
assumed that t_h_e user will be familiar with th%. 9500 Set OUtpuDN.

methods of editing screen values. In the casée
of difficulty, re-read th@aragraphs earlierin 4. UUT 'Scope

this Section 4 a. Adjust the sweep speed and trigger level

9500 and UUT Oscilloscope Setup for a stable display.
] b. Observe and note the pulse shape response.
1. Preparation

Ensure that both instruments are powered O Calibration - . . )
and warmed up. a. If a calibration adjustment is provided,

adjust the UUT's pulse shape. Note rise

4.7.6.3 Common Setup

2. UUT 'Scope . : iled intl
Select the required function for pulse response tlme.andaberratlon,asdetélledlq T
o Oscilloscope Manufacturer's Calibration
calibration. .
Guide
3. 9500

If no adjustment is provided on the UUT
'Scope, note rise time and aberration, as
detailed in theUUT Oscilloscope
Manufacturer's Calibration Guide

6. 9500 Set OutpuOFF.

b.
Ensure that the 9500 is in Edge Function with
Output OFF. Ifin any other function, press the
the_~" key at the right of the front panel.

4.7-4 Section 4: Using the Model 9500 — Edge Function Descriptions assume 9500/1100 with Option 5



4.8
4.8.1

Time Markers Function

Introduction

4.8.2 Default Settings 4.8.3.1  Retained Channel Memory

This sub-section is a guide to the use of thé/hen Manual mode is selected the systeMote: Without Option 5, only one signal and

9500 for generating square waves and D@efaults into DC/Square function and shows

trigger channel is available.

voltages for use for amplitude calibration othe DC/Square function initial menu screerRefer topara 4.5.3.6
oscilloscopes.

For those users who require more detailg@fessing ther i 1 function key on the right of 4.8.3.2

Time Markers function can be accessed by
Choosing a Waveshape

instructions for interconnections, andhe'OSCILLOSCOPE CALIBRATOR'panel. Allwaveshapes (Marker Styles) in this function
manipulating the front panel controls, refer t?Whenever théllll, menu screen is opened.can be selected on a second menu screen. This
sub-sections 4.2, 4.3 and 4.&ection 4.8 is except on recovery from a standby period, i activated by pressing the&/AVEFORM'
divided into the following sub-sections:

481
482
483

INrOGUCHION ... 48-1
Default Settings . 4.8-1
Menu Selections ............c..oueverenens . 481
483.1 Retained Channel Memory . . 4.8-1
4.83.2 Choosing a Waveshape .................. 48-1
4.8.3.3 Right Side Screen Keys - Digit Edit 4.8-2
4.8.3.4 Right Side Screen Keys - Direct Edit 4.8-2
4.8.3.5 Bottom Screen Keys -

Digit and Direct Edit ..........c.ccevvvnnes 4.8-2
Time Markers Operation ...... . 4.8-2
48.4.1 Value Editing ....... . 4.8-2
4.8.4.2  Output Period Editing .... . 4.8-3
4.8.4.3 Highlighted Marker Styles.............. 4.8-3
Using the 9500 Time Markers Function to

Calibrate the Time Base of a UUT

OSCIllOSCOPE «.covvvverrvrrereieesrie i 4.8-4
485.1 Introduction.... .48-4
4.8.5.2 Interconnections.. . 48-4
4.85.3  COMMON SEUP ..oovevrveerrrvrrierirs 48-4
4.85.4  UUT Scope - Time Base Calibration

using the 9500 as a Fixed Source .. 4.8-4
4.85.5 UUT Scope - Time Base Calibration

using the 9500 as an Adjustable
SOUICE covvvarvvererareeeressseessesereens 48-4

will appear with the following default settings,screen key on the bottom row. The screen
although some settings may have been magdganges to show the available waveforms:
non-volatile(refer to para 4.5.3.6)

I, NG
. - =10 Time Marker = 1.0000@ |5
Time Merker = %ﬁs e Deviation = 00.00 %
Dewatl.on : 00.99 % e Period = 1.0000 15
Period = 10000 15 fec | | o/p Amplitude = 10009 Vo
O/P Amplitude = 1.00@@ Ve«
TODAY'S DATE TIME f g A Fina/ Width = 215mm
| EEE A - B

The WAVEFORM key label is highlighted to
The above default screen has auto-selected {i@icate that waveform selection is available,

square waveform, as indicated by the icon i ig the presently-selected waveform icon.
the top left corner. Square waveform Period 'ﬁressing one of the waveform keys (for

variable between 10ns and 50s (sine waveform ’ .
isused above approx 100MHz). Sine waveforn%xample' thel_A key) to select a different

Period is variable between 500ps and 10 wave.fo.rm will return to the previous screen
?[S)FOVIdIng that the frequency is appropriate),

(variant 9500/1100 — for other variants refel". . .
to specifications inSection . Period has with the icon of the selected waveform showing
P ) in the top left corner:

defaulted to s (square), deviatioA"to zero,

and output voltage to 1.0000Vp-p. The Dut
Cycle is fixed at a nominal 50%. U\_I\ |OFF e ﬁgﬁgsm X190
, —_— +10
. Time Marker = 1
4.8.3 Menu Selections ¢ _a_ = Ll s A=
: : . Deviation = @0.00 %
Signal Channel selection, Trigger Channe ) T
selection, Cable selection and Trigger Ratio g Period = 1.0000 15 FREQ
operate in the same way as in DC/Squa| O/P Amplitude = 1.000@ Vo
function. Refer tgaras 4.5.3 f

TODAY'S DATE TIME

1 v
WAVE CHANNEL ” ‘;2 13
4 -

Note: Without Option 5, only one signal
“ FORM ” “ SELECT

channel and one trigger channel i
available.

Descriptions assume 9500/1100 with Option 5
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4.8.3.3

Right Side Screen Keys — 4.8.3.4 Right Side Screen Keys — 4.8.3.5 Bottom Screen Keys —
Digit Edit Direct Edit Digit and Direct Edit

Keys operate on the value marked by thRight side screen keys operate on the value WAVE Provides a second menu screen
cursor. The key labels will change dependinthe edit box, and acting in place of ti&ey, FORM for selection between three Time

on the cursor position, as indicated.: exit from Direct Edit back to Digit Edit; then Marker waveshapes or their high-
i Cursor on any parameter: set the value as evaluated in the box: ll/s::]ed \iers',[lons(i)sras Atf.8.t4:3):[h
_ . Cursor on Deviation: Ith output on, the output to the
A=0 Toggles the Deviation value . , UUT is grounded, for any waveform
between the marked value and zerds Evaluates the number in the box in or DC selection.
. . . Period Deviation Percentage
LINE Line frequency output is available g CHANNEL Permits the screen signal setup to
FREQ only for 'Square' waveform s Evaluates the numberinthe boxinSELECT  be routed to any of the five heads,
selection. The key toggles between Seconds allowing selection of trigger
internal Period/Frequency and theq Evaluates the number in the box in channel, trigger ratio and cable
Line input Frequency. Milliseconds. channelparas 4.5.3)
ii. Cursor on Time Marker: s Evaluates the numberin the box in 3512 LB Press to select Direct Mo@earas
X10 Multiplies the displayed value by Microseconds 4.4.3/4)
ten. ns Evaluates the number in the boxin <2 [ Press to select Scope Mode (setting
+10 Divides the displayed value by ten. Nanoseconds the step sequence o '1, 2.’ 5 or
'1, 2, 2.5, 4, 5" as chosen using the
i B Pressto change display from Period Preferences keyparas 4.4.1/2)

i
Bs
%

to Frequency.

Press to change display fromg 8.4  Time Markers Operation
Frequency to Period. N
4.8.4.1 Value Editing

) . Output Period/Frequency
Press to set Time Marker Deviationat maximum and minimum output period, the screen settings of the contributors' values
value in absolute units. (Time Marker and Deviation) are limited by both the output period/frequency and the output

Press to set Time Marker Periodvoltage. For example:

Cursor on Deviation:

,\.alz\::(a:rogevr%léevgggrcent of Time Marker Q/P Timfe Marker Period _Deviation Q/P Period

Style Amplitude Min Max Min Max Min Max

W . Cursor on O/P Amplitude: (ML 100mV - 500mV 450.46ps 50s -45% +45% 450.46ps 55s

See () above. (UL v 626.96ps 50s -45% +45% | 909.10ps 555
1 100mV - 1V 621.32ns 50s -45% +45% 900.91ns 55s
(A 100mV - 1V 621.32ns 50s -45% +45% 900.91ns 55s
(Ml 100mV - 1V 13.794ns 50s -45% +45% 20.000ns 55s
(sl 100mV - 1V 621.32ns 50s -45% +45% 20.000ns 55s
(k. 100mV - 1V 621.32ns 50s -45% +45% 20.000ns 55s

4.8-2 Section 4: Using the Model 9500 — Time Markers Function Descriptions assume 9500/1100 with Option 5



Provided they do not exceed the O/P PeridBiquare/Sine Waveform Changeover Output Period/Frequency
limits shown, the contributors have theThe changeover from square to sine occurs Btom the defaultpus/1MHz, the output period/

following adjustments (Scope mode): a frequency of 111.101MHz (Period =frequency can be changed to any value within
a. Time Marker Period (adjustable sequenc&®.000819ns), chosen to avoid normaits limits as shown in the table for the Marker
1-2-5 or 1-2-2.5-4-5; default 1.000€).  calibration points. Styles.

b. Percentage Deviation (a maximum rang
of £45.00% about the value ¢4), at a
resolution of four significant digits, with
two decimal places; default zero). Digito
direct edit can be used.

Erequency Parameter Resolution Conflict -

Due to resolution and the step sequence, sorfli'g'd"3 Highlighted Marker Styles

rperiods cannot be converted exactly int&ach marker style is available in a version

frequencies. Inorderto direct attention towardshere each tenth marker is raised to higher
. . eriod at any point at which its reciprocalamplitude (highlighted) for Output Periods of

c. Output Voltage (directly adjustable onIyp ' y Pol whien | P plitude (highlig ) utpu !

by preferred sequence between 1OOmcannot be defined exactly, the 'Frequencytus and longer:

) Xarameter display is given an ‘approximatel L
and 1V; default 1.0000V). equal to' symbol{). 3. E&&gﬁﬁ;ﬁrﬁfg}e. sym(k;cg efgrnOt

4842 " Out'pgt P?rlo.d. Editing Deviation (Scope and Direct Mode) extend into Sine frequency band).
The 'Digit'and 'Direct’ editing processes follow 1o |y Time Markers function. the

the same general rules as for editing voltages Deviation operatesonthe TimeMarker P HL_LL Pulse: symbol for highlighted

described irparas 4.4 interval, to modify the output 'Period ' or style is| Lul .
Tab (+) Key and Cursors (Scope Mode) freduercy , and ot modly e 9P e, A Narrow Triangle: symbol for . .
Repeatedly pressing this key moves the cursor pituce, ' highlighted style ishuA. . Final Width = 215mm

from the default Time Marker' (period) to the! N {riangular type of cursor indicates that a|l s for these highlighted versions are shown
Deviation, then to the O/P Amplitude and back® CUrsor keys can be used. _ in the table.
to the 'Time Marker' position. The type ofThe result of combining the Time Marker

cursor at each position indicates the type dfterval and Deviation are shown as the value
adjustment possible. of the output 'Period’ or 'Frequency'. From the

default00.00%, the deviation percentage can
'TimBe changed to any value within its resolution

Marker' signifies that the value can be adjustéﬁ'?tween '450_/" and +45%, providing that the
only as a step-sequence value usin¢and Time Marker interval does not take the output

Q) keys The and(>) keys are 'Period’ or 'Frequency' value out of its limits.
inactive. Output Voltage Amplitude (Scope and

Fromthe default Is', the "Time Marker' period Direct Mode)

can be raised using t@ key by increments The O/P Amplitude is directly adjustable, but

through 2us, 5us, 1Qus and so on up to 50s,0nly in the step sequence defined by the

providing that the other contributors will notpreferencesRref) facility. For this reason the

make the output period longer than 5592/P Amplitude has a 'barred' cursor in both

Similarly, theL) key will reduce the 'Time Scope and Direct modes.

Marker' period down to 500ps, unless the outpdthe default 1.0000Vp-p is the maximum output

voltage is greater than 500mV. available. The output voltage can be changed
to any step value between 100mV p-p and 1V
p-p. With Marker Stylél[l[L, for sinewave
periods less than 909.09ps, the maximum output
voltage available is 500mVp-p.

Time Marker (Scope Mode)
The type of cursor (barred) used for the

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — Time Markers Function 4.8-3



Final Width = 215mm

4.8.5

4.85.1 Introduction 4.85.4

Two types of procedures for time baseUUT Scope — Time Base Calibration

calibration are given:

a. Usingthe 9500 as afixed source, where ttf&equence of Operations

4.85.2 Interconnections
a.

using the 9500 as a Fixed Source

Using the 9500 Time Markers Function to Calibrate the Time Base of a UUT Oscilloscope

4.85.5
UUT Scope — Time Base Calibration
using the 9500 as an Adjustable Source

Sequence of Operations

oscilloscope can be adjusted or Refer to the table or list of UUT Scope timeRefer to the table or list of UUT Scope time

measurement can be taken;

base calibration pointsin theJT Oscilloscope base calibration pointsin thkBJT Oscilloscope

Using the 9500 as an adjustable sourcgjanufacturer's Calibration Guide Manufacturer's Calibration Guide

reading oscilloscope deviations via thg-g|o, the sequence of calibration stages @llow the sequence of calibration stages as

9500 screen.

Use an active head to connect from thé

9500 1

directed by the guide, and carry out thelirected by the guide, and carry out the
following operationg1) to (6) at each stage. following operationg1) to (6) at each stage.

9500

required 9500 channel output to the inpupse the front panel controls to set the 9500se the front panel controls to set the 9500
ofthe UUT Signal Channelto be calibratedPutput to the required channel, expected loalitput to the required channel, expected load

If a trigger is required, use an active head
(or trigger cable) to connect from the
required 9500 channel output to the inpu(t"
of the UUT Trigger for the Channel to be?
calibrated. .

b.

4.85.3 Common Setup

The following procedures assume that the 9500
instrument is in Manual Mode. It is also
assumed that the user will be familiar with the.
methods of editing screen values. In the cage
of difficulty, re-read th@aragraphs earlierin g,
this Section 4

9500 and UUT Oscilloscope Setup b.

1

Preparation

Ensure that both instruments are powered ON
and warmed up. 5.

2. UUT 'Scope a
Select the required function for time base
calibration.

3. 9500

Ensure that the 9500 is in Time Markers
Function with Output OFF. If in any otherb.
function, pressthethd | | key at the right

of the front panel.

6.

al point:

UUT 'Scope 2.
Select the correct channel for the cal point.
Select the correct time base speed for the
cal point.

Select the correct amplitude range for the.
cal point.

9500 Set OutpuON. 3.
UUT 'Scope 4.
Adjust the sweep speed and trigger leveg|
for a stated display.

Observe and note the accuracy of markey
alignment, indicating any misadjustment
in the UUT's time base speed or linearity.

Calibration 5.
If calibration adjustments for time base;
speed and linearity are provided, adjustthe
UUT's time base to be appropriate to the
settings on the 9500 screen, as detailed in
the UUT Oscilloscope Manufacturer's
Calibration Guide

If no adjustment is provided on the UUT
'Scope, record the timebase condition &
the calibration point as detailed in th&/T
Oscilloscope Manufacturer's Calibration
Guide

9500 Set OutpuOFF. 6.

impedance, trigger channel, waveshape, periadpedance, trigger channel, waveshape, period
and p-p voltage for the UUT 'Scope time basand p-p voltage for the UUT 'Scope time base
cal point:

UUT 'Scope

Selectthe correct channel for the cal point.
Select the correct time base speed for the
cal point.

Select the correct amplitude range for the
cal point.

9500 Set OutpuON.

UUT 'Scope

Adjust the sweep speed and trigger level
for a stated display.

Observe and note the accuracy of marker
alignment, indicating any misadjustment
in the UUT's time base speed or linearity.

Calibration

Use the 9500 Deviation control to slew the
9500 Output period/frequency until the
UUT's alignmentis appropriate to the 9500
settings, as detailed in th&UT
Oscilloscope Manufacturer's Calibration
Guide

Record the 9500 screen output voltage and
period/frequency as detailed in th&JT
Oscilloscope Manufacturer's Calibration
Guide

9500 Set OutpuOFF.

4.8-4

Section 4: Using the Model 9500 — Time Markers Function
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4.9 Auxiliary Functions

49.1 Introduction

This sub-section is a guide to selecting th¢.9.2.3  Function Icons
Auxiliary Functions. Eight functions are The following icons are used to access the

available. functions listed:
Sub Sect:
49.2 Selection of Auxiliary [FSh  Curent; 4.10
Functions L. Composite Video; 411
[/\__  LFLinear Ramp; 412
4.9.2.1 'Aux Key [ILA_ Overload Pulse; 413
Auxiliary functions are accessed by pressing-/=~_ Zero Skew; 4.14
the 'Aux' key at the right of the (Without Option 5, only one signal channel and
'OSCILLOSCOPE CALIBRATOR' panel. one trigger channel is available, so Zero Skew
operation is not possible.)
49.2.2  Default Settings AUX N Auxiliary Input; 415
At power-on, the system defaults into DC/ <2 Input Resistance Measurement; 416
Square function and shows the DC/Square—¢  Input Capacitance Measurement; 4.16
function initial menu screen.. Each time the -~ shory/Open Output. 417
'‘Aux' key is pressed, the system defaults to
show the Auxiliary menu screen:
A Final Width = 215mm
o L
Auxiliary A
o LA
Functions -
E AUX IN
TODAY'S DATE TIME
Q | He | | |

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — Auxiliary Functions 4.9-1
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4.10
4.10.1

This sub-section is a guide to the use of the Accessory

Current Function

Introduction

4.10.2 Current Probe 4.10.3 Default Settings
When Manual mode is selected the system

9500 for generating square waves and D@his sub-section describes the accessory whiglafaults into DC/Square function and shows
currents for use in calibrating oscilloscopgs used to terminate the 9500 output, and activaige DC/Square function initial menu screen.
current probes.

For those users who require more detaileflhe accessory consists of a BNC malpressing the 'Aux' key on the right of the
instructions for interconnections, andconnector which is plugged into the BNCOSCILLOSCOPE CALIBRATOR' panel,
manipulating the front panel controls, refer teutput female socket on any model head. #en pressing th&—L_ f} soft key on the top
sub-sections 4.2, 4.3 and 4.8ection 4.10 is |oop is connected between the BNC center anigjht of the screen.

divided into the following sub-sections:

4.10.1
4.10.2
4.10.3
4.10.4

4.10.5

4.10.6

4.10.7

4.10.8

4.10.9

Introduction

Current Probe Accessory .
Default Settings ..... 4.10-1
Menu Selections ... 4.10-2

4.10.4.1 Retained Channel Memory
4.10.4.2 Choosing a Waveshape
4.10.4.3 DCI Selection ................... 4.10-2

4.10.4.4 Current Selection Summary .
Current Operation .......
4.10.5.1 Right Side S 3%

Digit Eit wovvveevveesoveees e 4.10-2
4.10.5.2 Right Side Screen Keys -

Direct Edit .......coooevvviiiieenniiiiinn 4.10-3
4.10.5.3 Bottom Screen Keys -

Digit and Direct Edit .........c..ooueees 4.10-3
Square Operation ... 4.10-3
4.10.6.1 Value Editing .. 4.10-3
4.10.6.2 Output Current Editing . .. 410-3
Using the 9500 Current (Square) Function t

Calibrate the Amplitude Response of a UUT
OSCIllOSCOPE .....vvvevvvvresreiei i 4.10-4
4.10.7.1 Introduction
4.10.7.2 Interconnections...
4.10.7.3 Common Setup ... .. 4.10-4
4.10.7.4 UUT Scope - Amplitude Calibration

using the 9500 as a Fixed Source 4.10-4
4.10.7.5 UUT Scope - Amplitude Calibration

using the 9500 as an Adjustable

Source.... 4.10-5
DCI Operation .... 4.10-5
4.10.8.1 Polarity .. 4.10-5

4.10.8.2 Value Editing ..
4.10.8.3 Output Current EAiting ................ 4.10-5
Using the 9500 DCI Function to Calibrate the
DC-Coupled Amplitude Response
of a UUT Oscilloscope
4.10.9.1 Introduction....
4.10.9.2 Interconnections..
4.10.9.3 Common Setup ... 4.10-6
4.10.9.4 UUT Scope - DC-Coupled Amplitude
Calibration using the 9500 as a Fixed

Source.... .. 410-6
4.10.9.5 UUT Scop: p plitude

Calibration using the 9500 as an

Adjustable SOUTCE ...........coo.rvern. 4.10-7

UUT Oscilloscope current probe. The Current function is accessed by first

shell, which is available for insertion into theyyhenever the Current menu screen is opened,
recess of an osciIIoscppe current probe. Tf&cept on recovery from a standby period, it
loop presents 30 loading to the head: will appear with the following default settings:

] OFF e e x10
1.00 mA/div x4 = 40000 mAsx -1
Deviation = 0000 % A7

O/P Amplitude = 4.000@ mAvk

Frequency = 1.0000 kHz
Fig. 4.10.1 Current Probe Accessory Final Width = 215mm

TODAY'S DATE TIME

WAVE CHANNEL | IR , ¥
FORM seLeCT | N X

With the 9500 'Auxiliary’ Current function

selected and output on, the output current e apove default screen has auto-selected the
the loop can be set to the UUT oscilloscopes mmetrical square waveform, as indicated by
current probe calibration points, using 950Q¢ icon in the top left comer. Frequency is
front panel controls. variable between 10.000Hz and 100.00kHz.
Frequency has defaulted to 1kHz, devia®on '
to zero, and output current to 4.0000mAp-p.
The Duty Cycle is fixed at a nominal 50%.

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — Current Function 4.10-1



Final Width = 215mm

4.10.4 Menu Selections

4.10.5 Current Operation

| SIGNAL _ CH1 50Q X 10
. . . E | i OFF TRIGGER _NONE . .
Signal Channel selection, Trigger Channe ] =10 4.10.5.1 Right Side Screen Keys —
selection, Cable selection and Trigger Ratiog  1.00 mA/div x4 = 40000 mAsks Digit Edit
Ope"?“e in the same way as in DC/Squa Deviation = 00.00 % A0 Keys operate on the value marked by the
function. .Refer tqna.ras 4.5.3 _ O/P Amplitude = 4.000@ mAp-m cursor. The key labels will change depending
Note:  Without Option 5, only one signal Frequency= 1.0000 kHz on the cursor position, as indicated.:

channel and one trigger channel i ) o

available. OAYS DATE e i. Cursor on Units/div:

| e | |G | B8 12| Xx10 Multiplies the Units/div by ten.

4.10.4.1 Retained Channel Memory

Refer topara 4.5.3.6 4.10.4.3 DCI Selection

_ Pressing one of the two DC keys, for exampld} =2
4.10.4.2  Choosing a Waveshape the—— (DC Negative) key, will returntothe
Allwaveshapesinthis function can be selectggfevious screen, with the DC Negative iCO"J,r
on a second menu screen. This is activated Bifowing in the top left corner. The parameters

pressing theWAVEFORM' screen key on the jisted on the screen will be changed to reflect
bottom row. The screen changes to show th§c instead of Square: In.

available waveforms: A=0

SIGNAL _ CHL 500 x 10
I |OFF|S'GNA'- CHL 500 | I— |OFF TRIGGER _NONE
P [VIT[TRIGGER NONE ] P =10

S 1.00 mA/div x4 = 4.0000 mA +/=
100 mAldiv x4 = 4.0000 mAep - A=Q

- Deviation = 00.00 %
o _ Loz BETS

Deviation = #3.00 % 0P Amplitide = +4.0000 mA | +/— | il
0/P Amplitude = 4.9000 mpss

WAVE CHANNEL | Y | ~
FORM seLecT | Nl Y2

The WAVEFORM key label is highlighted to 4-10-4.4  Current Selection Summary ¥ m

indicate that waveform selection is availableDC' @nd'Square’can be regarded as a combine

as is the presently-selected waveform icon. dual function, as each has a similar pur_pos%,'
The onlysquarecurrent waveform available is and switching between the twois accomplishe

. . ion i ' ' 10
the symmetrical version, so the others ShOWt?'y selection in a common ‘Waveform® menux

on this screen are f@C current. Selecting 1he parametric differences are evident oncgg
any of these three will return to the previou&® appropriate waveform soft key has beeE: o
screen, with the icon of the selected wavefor@essed.
showing in the top left corner: Detailed operation follows below:
paras 4.10.5 (Current Operation)
paras 4.10.6/7 (Square Operation)
paras 4.10.8/9 (DCI Operation).

1

]

f

Divides the Units/div by ten.

Toggles the Deviation value
between the marked value and zero.

Toggles the value between positive
and negative (DC only).

Cursor on Multiplier:

Toggles the Deviation value
between the marked value and zero.

Toggles the value between positive
and negative (DC only).

Cursor on Deviation:

A=0 Toggles the Deviation value
Frequency = 10000 kHz f— between the marked value and zero.
TODAY'S DATE TIME Lo | .
TODAY'S DATE TIME ‘ g\éARV'\E ” ‘| Cgé?_’\ég'?_” ‘1512 l-é XA A Press to set Deviation value in

absolute units.

Press to set Deviation value in
percent of set value.

Cursor on Frequency/Period:
Multiplies the marked value by ten.
Divides the marked value by ten.

Toggles the Deviation value
between the marked value and zero.

Press to change display from
Frequency to Period (not DC).

Pressto change display from Period
to Frequency (not DC).

4.10-2 Section 4: Using the Model 9500 — Current Function

Descriptions assume 9500/1100 with Option 5



4.10.6  Square Operation

4.10.5.2 Right Side Screen Keys — 4.10.6.1 Value Editing 4.10.6.2 Output Current Editing

Direct Edit Amplitude The 'Digit' and 'Direct’ editing processes follow
Right side screen keys operate on the value iAt maximum and minimum output currents,the 56}81% general ;uﬁlles as for editing currents
the edit box, and acting in place of fi&ey, the screen settings of the contributors' value%es‘crI ed rparas 4.

exit from Direct Edit back to Digit Edit; then (units/division, scaling multiplier and Tab @ Key and Cursors (Scope Mode)

set the value as evaluated in the box: deviation) are limited by the output currenRepeatedly pressing this key moves the cursor
Cursor on Deviation: itself. For example: from the default units/division to the Multiplier,
then to the Deviation and back to the units/
% Evaluates the number in the boxin | Contributor Limits division. The type of cursor at each position
Deviation Percentage Minimum - |Maximum indicates the type of adjustment possible.
A Evaluates the numberinthe boxin | OutputCurrent | 88.8pAp-p | 111.2mA p-p Units/Division (Scope Mode)
Amps. Limit The type of cursor (barred) used for the units/
mA Evaluates the number in the box in Units/Division 20p/div 50mA/div division signifies that the value can be adjusted
Milliamps . Scaling Multiplier 1 10 only as a step-sequence value usm@and
Deviation 11.20% | +11.20% ) keys. The(< ) and( >) keys are
PA Evaluates the numberin the box in ] inactive.
Microamps. Provided they do not exceed the output CUITept , , yho gefault '1mA/div', the value can be
:"rﬂ'ts_ sho;\{n, tthe tcogtrlbutorsdha.ve theraised using th@ key by increments through . .
4.10.5.3 Bottom Screen Keys — ollowing adjustments (Scope mode): 5 iy 5mA/div, 10mA/div and so on up to Final Width = 215mm
Digit and Direct Edit a ég;hssgtlu\llelsslgguer:rc]e' 'i‘rggsé?'i”;'gg 50mA/div, providing that the other contributors
WAVE Provides a second menu screen 5. default 1mA). 41\/1"1 r;ot ;\ake the;utﬁutl CU;L%VEME a.tl)love
FORM forselection between three Square,  Scaling Multiplier (adjustable through 'y o PP Stmiiarny, ey W
waveshapes arDC. integers 1 to 10; default 4) reduce the Units/Division down to 28/div,
’ : unless the output current would fall below

(paras 4.10.4.2-3). c. Percentage Deviation (a maximum ranggg Q1A p-p

CHANNEL Permits the screen signal setup to OfilliZQ% al]:‘)?utthfe V?f'_ue(ﬁ)d?( ('b),at'hM tiplier (S Mode)

SELECT  be routed to any of the five heads, ~ @ resolution of four significant digits, with Viuftiplier (Scope Mode o
allowing selection of trigger  twodecimal places; default zero). DigitorAgainthe’ < Jand(_> ) keysareinactive.
channel, trigger ratio and cable direct edit can be used. From the default 'x 4', the value can be changed
channelparas 4.5.3) d. Output Current (adjustable only byusing the”) and() keys, by single integer

) manipulation of(a), (b) and (c); default increments to values between 1 and 10,

Y, PresstoselectDirectMogearas 4.0000mA). providing that the other contributors do not

Sl < 4.4.4/5) e limi
take the output current value out of its limits.
& Pressto select Scope Mode (setting The product of the units/division and multiplier
S B3 the step sequence to '1, 2, 5' or are shown on the right side of the '=' sign.
'1, 2, 2.5, 4, 5" as chosen using the
Preferences key(paras 4.4.1/2)
continued overleaf

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — Current Function 4.10-3



Final Width = 215mm

4.10.6  Square Operation (Contd) 4.10.7 Using the 9500 Current (Square) Function to Calibrate the
Pulse Response of a UUT Oscilloscope Current Probe

4.10.6.2 Output Current Editing (Contd.) 4.10.7.1 Introduction 4.10.7.4

Deviation (Scope and Direct Mode) Two types of procedures for amplitudeUUT Current Probe — Pulse Response

The triangular type of cursor indicates that altalibration are given: Calibration using the 9500 as a Fixed

the cursor keys can be used. a. Usingthe 9500 as afixed source, where th'Seource

From the default00.00%, the deviation oscilloscope can be adjusted; Sequence of Operations

percentage can be changed to any value within  Using the 9500 as an adjustable sourcrefer to the table or list of UUT Oscilloscope
its resolution between -11.20% and +11.20%, reading oscilloscope deviations via theymplitude calibration points in thelUT
providing that the other contributors do not 9500 screen. Oscilloscope Manufacturer's Calibration
take the output current value out of its limits4 19072  |nterconnections Guide

The result of combining the units/division, ?”OW the sequence of calibration stages as

. . F
multiplier and deviation are shown asthe valu@ USe the appropriate active headand curreft o4 1\ “ihe guide, and carry out the
of 'O/P Amplitude p-p'. probe accessory to connect from th? ’

required 9500 signal output channel to theOIIOWing operationg1) to (6) at each stage.
Output Current (Scope and Direct Mode) UUT current probe. 1. 9500
The O/P Amplitude is only adjustable by meang Use the front panel controls to set the 9500

. . If atrigger is required, use the appropriatg) .
of its contributors. active head (or trigger cable) to connec utput to the required square wave p-p current

From the default 4.0000mA p-p, the output  from the required 9500 channel output wand frequency for the UUT "Scope amplitude
current can be changed to any value within its ¢ scope input. cal point:
resolution from 88,8A p-p to 111.2mA p-p. 2. UUT 'Scope

) 4.10.7.3 Common Setup .
Frequency (Scope and Direct Mode) . a. Selectthe correct channel for the cal point.
From the defaultkHz, the output frequency The following procedures assume thatthe 950 Select the correct range for the cal point.

can be changed to any value within its resolutidStrument is in Manual Mode. It is also, o Set OutpuDN.

betweerllOHz and100kHz.

assumed that the user will be familiar with the”
methods of editing screen values. In the cage
of difficulty, re-read th@aragraphs earlierin a.
this Section 4

9500 and UUT Oscilloscope Setup

1. Preparation S.
Ensure that both instruments are powered ON
and warmed up.

2. UUT Probe
Select the required function for probe pulse
response calibration. b
3. 9500 '
Ensure that the 9500 is in Current Function
with Output OFF. If in any other function,
press the 'Aux' key on the right of the6
'OSCILLOSCOPE CALIBRATOR' panel, —

then thé™=—1_ A soft key on the top right of
the screen.

b.

UUT 'Scope

Adjust the sweep speed and trigger level
for a stable display.

Observe and note the amplitude response.

Calibration

If a calibration adjustment is provided,
adjustthe probe'sresponse to be appropriate
to the settings on the 9500 screen, as
detailed in theUUT Oscilloscope
Manufacturer's Calibration Guide

If no adjustment is provided , record the
probe's response at the calibration point as
detailed in theUUT Oscilloscope
Manufacturer's Calibration Guide

9500  Set OutpuDFF.

4.10-4

Section 4: Using the Model 9500 — Current Function

Descriptions assume 9500/1100 with Option 5



4.10.8 DCI Operation

4.10.7.5 4.10.8.1 Polarity 4.10.8.2 Value Editing

UUT Current Probe — Pulse Response Waveform Selection Screen Amplitude

Calibration using the 9500 as an From the power-on default, pressing thét maximum and minimum output currents,
Adjustable Source WAVEFORM screen key transfers to thethe screen settings of the contributors' values

waveform menu screen: (units/division, scaling multiplier and

Sequence of Operations L S
9 P deviation) are limited by the output current

Refer to the table or list of UUT Oscilloscopé SIGNAL _CHL_50Q ; .

itself. For example:
amplitude calibration points in th&UT %DFFTR'GGER et P
Ospilloscope Manufacturer's Calibration| 7.g@ mA/div x4 = 4.0000 mAsksk Contributor Limits
Guide Deviation = @0.00 % TR Minimum Maximum
F_oIIow the sequence of calibration stages ¢ O/P Amplitude = 4.0000 mAss [—— Output Current | 88.8pAp-p | +111.2mAp-p
directed by the guide, and carry out th r - 10000 kH Limit
following operationg1) to (6) at each stage. TeallEny L g — Uniits/Division 200n/div SomA/div
1. 9500 TODAY'S DATE T Scaling Multiplier 1 10
Use the front panel controls to set the 950 WAVE ,—|CHANNEL = [P Deviation -11.20% +11.20%
Output to the required square wave p-p curre seect M 72

and frequency for the UUT 'Scope amplitudgqih polarities of DC Current output are listed”rovided they do not exceed the output current

cal point: merely as differentwaveforms. As an exampldimits shown, the contributors have the . .
2. UUT 'Scope pressing the " key from the setup shown following adjustments (Scope mode): Final Width = 215mm
a. Selectthe correct channel for the cal poinabove will present the DC function screer@ Units/Division in  Volts/division
b. Select the correct range for the cal pointshowing negative values selected (of course, (adjustable sequence: 1-2-5 or 1-2-2.5-4-
3. 9500 Set OutpuON. the frequency parameter has disappeared from 5 default 1ImA). _
4. UUT 'Scope the screen): b. $caI|ng Multiplier (adjustable through
: . . tegers 1 to 10; default 4).
. Adjust the sweep speed and trigger levg SIGNAL__CHL_500Q n o .
a grja stable displa '_ |OFF R DNE x10 c. Percentage Deviation (a maximum range
b Ob d pt )ih litud = ; B =10 of +11.20% about the value @) x (b), at
' serve and note the amplitude respons - 1.9¢ mA/div x4 = 4.0098 mA _ aresolution of four significant digits, with
5. Calibration o Deviation = @200 % 270 | two decimal places; default zero). Digit or
a. Usethe 9500 Deviation coqtrol to slew the 0P Amplitide = 40000 mA  +/— direct edit can be used.
9500 Output current until the UUT's d. Output Current (adjustable in digit edit
response is appropriate to the 9500 setting L only, by manipulation ofa), (b) and (c);
as detailed in thdJUT Oscilloscope ‘ default 4.0000mA).
Manufacturer's Calibration Guide TODAYSDA‘TE WAVET'ME |CHANNEL| >, .
b. Record the 9500 screen output current & FORM secect | N9l 12 ) 4.10.8.3  Output Current Editing

The 'Digit' and 'Direct' editing processes follow
Once into DC function, it is not necessary tehe same rules as for editing square waves
change the waveform to change polarityirefer to para 4.10.6.2) Obviously no
6. 9500  Set OutpuDFF. Pressing the/- screen key toggles betweerfrequency adjustment is present, and polarity
positive and negative DC Current. The polaritys changed as describedpara 4.10.8.1
selection is shown by the function icon in the
top left corner, confirmed by theor - sign on
the O/P Amplitude value.

detailed in theUUT Oscilloscope
Manufacturer's Calibration Guide

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — Current Function 4.10-5



Final Width = 215mm

4.10.9
Using the 9500 DCI Function to Calibrate the Amplitude Response of a
UUT Oscilloscope Current Probe

4.10.9.1 Introduction 4.10.9.4 7.
Two types of procedures for amplitudeUUT Current Probe — Amplitude a.
calibration are given: Calibration using the 9500 as a Fixed

a. Usingthe 9500 as afixed source, where tt&ource
oscilloscope can be adjusted; Sequence of Operations

b. Us:l].g the 9%00 as andad!u;:?table ?‘OL:LCﬁ'efer to the table or list of UUT Oscilloscopeb
g%%(;ns%rgz(r:ll oscope deviations via eamplitude calibration points in thJT Scope ™

Manufacturer's Calibration Guide
4.10.9.2  Interconnections Follow the sequence of calibration stages as
a. Usetheappropriate active head and curre@ifrected by the guide, and carry out th%

probe accessory to connect from thepllowing operationg1) to (8) at each stage.
required 9500 signal output channel to thg. 9500

current prqbe at the UUT input. ~ Use the front panel controls to set the 9500
b. Ifatrigger is required, use the appropriat@utput to the required DC current and polarity

active head (or trigger cable) to connedfor the UUT Probe amplitude cal point:
from the required 9500 channel output o yut 'Scope

the UUT Trigger input. a. Selectthe correct channel for the cal point.

4.10.9.3 Common Setup b. Select 'DC-Coupled', if required.

The following procedures assume thatthe 9500 Select the correct range for the cal point.
instrument is in Manual Mode. It is also3, 9500

assumed that the user will be familiar with the  Ensure that Output ©FF.

methods of editing screen values. In the cage yyT 'Scope

of difficulty, re-read th@aragraphs earlierin 5 Set the Y controls to place the trace on

this Section 4 graticule zero.

9500 and UUT Oscilloscope Setup 5. 9500

1. Preparation Set OutpuON.

Ensure that both instruments are powered O UUT 'Scope

and warmed up. a. Auto-trigger the oscilloscope or use the
2. UUT Probe 100Hz Trigger from the 9500. Adjust the

UUT for a stable display.
Observe and note the DC level change
from graticule zero.

Select the required function for pulse response
calibration. b.

3. 9500

Ensure that the 9500 is in Current Function
with Output OFF. If in any other function,
press the 'Aux' key on the right of the
'OSCILLOSCOPE CALIBRATOR panel, then
the[L_ A soft key on the top right of the
screen. Sele€l__ or[___ asrequired.

Calibration

If a calibration adjustment is provided,
adjustthe UUT probe's amplitude response
to be appropriate to the settings on the
9500 screen, as detailed in theT Scope
Manufacturer's Calibration Guide

If no adjustment is provided, record the
probe's amplitude response at the
calibration point as detailed in théUT
Scope Manufacturer's Calibration Guide

9500  Set OutpuDFF.

4.10-6 Section 4: Using the Model 9500 — Current Function Descriptions assume 9500/1100 with Option 5



4.10.9.5
UUT Current Probe — Amplitude

o N

Calibration using the 9500 as an
Adjustable Source

Sequence of Operations

Refer to the table or list of UUT Oscilloscope
amplitude calibration points in théJT Scope
Manufacturer's Calibration Guide

Follow the sequence of calibration stages as
directed by the guide, and carry out thé:
following operationg1) to (8) at each stage.

1

9500

Use the front panel controls to set the 9500
Output to the required DC current and polarity
for the UUT Probe amplitude cal point:

e

wooTeN

UUT 'Scope

Select the correct channel for the cal point.
Select 'DC-Coupled', if required.

Select the correct range for the cal point.
9500

Ensure that Output BFF.

UUT 'Scope

Set the Y controls to place the trace on
graticule zero.

9500

Set OutpuON.

UUT 'Scope

Auto-trigger the oscilloscope or use the
100Hz Trigger from the 9500. Adjust the

UUT for a stable display.

Observe and note the DC level change
from graticule zero.

Calibration

Use the 9500 Deviation control to slew the
9500 Output current until the UUT probe's
response is appropriate to the 9500 settings,
as detailed in theUUT Scope
Manufacturer's Calibration Guide

Record the 9500 screen output current as
detailed in th&JUT Scope Manufacturer's
Calibration Guide

9500 Set OutpuOFF.

Descriptions assume 9500/1100 with Option 5

Section 4: Using the Model 9500 — Current Function

4.10-7

Final Width = 215mm



BLANK PAGE (LEFT-HAND)



4.11  Composite Video Function

4.11.1  Introduction 4.11.3 Default Settings
This sub-section is a guide to the use of th&/hen Manual mode is selected the system11.4.2

Right Side Screen Keys

9500 to generate composite video for videdefaults into DC/Square function and shows o ¢\ rsor is available only on the Luminance
trigger sensitivity calibration of oscilloscopesthe DC/Square function initial menu screen. o q| parameter (Scope mode). Three
For those users who require more detaileBih® Composite Video function is accessed By, yinance levels are defingpara 4.11.5.1)
instructions for interconnections, andfirst pressing the 'Aux’ key on the right of thery,q ey jabels will change depending on other
manipulating the front panel controls, refer ttOSCILLOSCOPE CALIBRATOR' panel, o sejections:

sub-sections 4.2, 4.3 and 4.8ection 4.11 is thenpressingthe L. softkey onthe right
divided into the following sub-sections: ~ of the screen.
4211 INOUCHON .ot 4111 Whenever the/J |, menu screen is opened,; —
4112 Signals and Triggers . 4111 except on recovery from a standby period, it
4113  Default Setings ... AL il appear with the following default settings:

4114 Menu Selections ... 411-1 525
41141 Retained Channel Memory . 411-1 | T i | v
4.11.4.2 Right Side Screen Keys . 411-1
4.11.43 Bottom Screen Keys ... 4111 OFFfrscersone

4.11.5 Composite Video Function Operation . 411-2
41151 Value Editing ........cooevvvrvvvericiis 411-2

4.11.6 Using the 9500 Composite Video Function to 550252
CaIi_brate Video Trigger Sensitivity of a UUT o/P Amplitude = 1.00 ok Sy
OSCIllOSCOPE ... 4112 . — ol 55
411.6.1 Introduction .. 411-2 Luminance Level = White 60hz
4.11.6.2 Interconnections....... 4112 TRIG
4.11.6.3 Calibration Procedure ................. 411-2 TODAY'S DATE e [SelV]ad FRAME] ]G

CHANNEL cowmp [FAV3
SELECT

4.11.2 S'_gna_ls anc_i Triggers The above default screen has auto-selected
The composite video signal generated by th@?S lines / 50Hz and triggers will be from

9500is standard 625 "n? or 525 line video Witl&omposite video. Amplitude has defaulted tocou
both frame and composite synch pulses, and aNuminance level of 'White' at 1.0V p-p
inverted version of the composite waveform is ' '

available. As shown by the screen icon, threE 11.4

luminance evels are available. Signal Channel selection, Trigger Channe}

i i ' 11.4.3
The 95(.)0 trlggfer channel hcan .o.utput elltheéelection and Cable selection all operate in t (?-IANNEL
Cgmp05|te or frame Synchronizing puis€sSe, e way as in DC/Square function. Trigg
without the video. All variants can be selecteg, ..+ ic not available in Composite Video ELECT

from the front panel. function. Refer tparas 4.5.3

Note: Without Option 5, only one signal
channel and one trigger channel is
available.

4.11.4.1 Retained Channel Memory
Refer topara 4.5.3.6

Menu Selections

Default Screen:

Toggles between upright and
inverted composite video.

Currently 50Hz line supply with
625 raster lines. Press to select for
60Hz line supply with 525 raster
lines.

Currently 60Hz line supply with
525 raster lines. Press to select for
50Hz line supply with 625 raster
lines.

Currently Composite synch pulses
on the Trigger channel. Press to
output Frame synch pulses on the
Trigger channel.

Currently Frame synch pulses on
the Trigger channel. Pressto output
Composite synch pulses on the
Trigger channel.

Bottom Screen Keys

Permits the screen signal setup to
be routed to any of the five heads,
allowing selection of trigger
channel and cable chanr{plbras
4.5.3)

Descriptions assume 9500/1100 with Option 5

Section 4: Using the Model 9500 — Composite Video Function 4.11-1
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4.11.5 Composite Video 4.11.6  Using the 9500 Levelled Composite Video Function to

Function Operation Calibrate Video Trigger Sensitivity of a UUT Oscilloscope
4.11.5.1 Value Editing 4.11.6.1 Introduction Sequence of Operations
Amplitude As the 9500 composite video amplitudeRefer to the table or list of UUT Oscilloscope
The three luminance levels give amplitudes asriation is limited, and trigger outputs are notalibration points in th&JUT Oscilloscope
follows: variable, exceptas describegparas4.11.5.1 Manufacturer's Calibration Guide
White (1.0Vp-p), procedures for operating the 9500 argoliow the sequence of calibration stages as
Mid-grey (0.7Vp-p) essentially simple: directed by the guide, and carry out the
Black (0.3Vp-p). 4.11.6.2 Interconnections following operationg1) to (6) at each stage.
Video Inversion a. Use an active head to connect from thé 9500

Composite Video can be toggled between  required 9500 channel output to the vide&/S€ the front panel controls to set the 9500 to
upright and inverse, using the +/- screen key. input of the UUT Signal Channel to bePUtput the required Luminance level,
No further adjustment is available. calibrated. Composite Video and line standard for the

Video Standards b. If a trigger is required, use an active heatfUT 'Scope cal point:

Composite Video can be switched between (or trigger cable) to connect from the2. UUT 'Scope

625 lines/50Hz and 525 lines/60Hz, using the required 9500 channel output to the inpus.  Select the correct channel for the cal point.

o screen key. of the UUT Trigger for the Channel to beb. Select the correct range for the cal point.
calibrated. c. Select the correct presentation setup for

Trigger Interval Selection the cal point.

Either composite or frame synch can be selectddl1.6.3  Calibration Procedure
as trigger_on the assigned trigger channethe following procedureassumesthatthe9563) 9500 Set OutpuON.

using the Fﬁi'ﬁE screen key. The +/- keistrument is in Manual Mode. It is alsog yyT 'Scope

toggles the synch polarity as part of thessumed that the user will be familiar with the/erify stable display from TV trigger in
composite video. methods of using front panel controls. In thgccordance with theJUT Oscilloscope

case of difficulty, re-read thearagraphs \janufacturer's Calibration Guide

earlier in this Section 4
] 6. 9500 Set OutpuOFF.
9500 and UUT Oscilloscope Setup
1. Preparation
Ensure that both instruments are powered ON
and warmed up.

2. UUT 'Scope
Select the required function for video and
trigger calibration.

3. 9500

Ensure that the 9500 is in Composite Video
Function with Output OFF. If in any other
function, press the 'Aux’ key on the right of the
'OSCILLOSCOPE CALIBRATOR' panel,
then thef..I L. soft key on the right of the
screen.

4.11-2 Section 4: Using the Model 9500 — Composite Video Function Descriptions assume 9500/1100 with Option 5



412  Linear Ramp Function
4.12.1  Introduction

This sub-section is a guide to the use of th S ONANECHINSI0

9500 for generating Linear Ramps for erro V\_ |OFF TRIGGER NONE a
code detection and trigger level marke +10
calibrations.

For those users who require more detailg q/p Amplitude = 1.900@ V s

instructions for interconnections, and

. . ime = 1. ) TRG
manipulating the front panel controls, refer t Rl s = HRunt & START [
sub-sections 4.2, 4.3 and 4.8ection 4.12 is
divided into the following sub-sections: TODAY'S DATE TVE

CHANNEL
4.12.1 INrodUCION ...ccvvevvreecererieeen s 4.12-1 SELECT

4.12.2 Default Settings

4.12.3 Menu Selections ...
4.12.3.1 Retained Channel Memory .
4.12.3.2 Scope Mode Only .............. 412-1 , \ K X R
4.12.3.3 Right Side Screen Keys . 4.12-1 START', not 'TRIG MID'. O/P Amplltude IS

4.12.3.4 Bottom Screen Keys ...... 412-1  fixed at 1.0000V.

412-1

4.12.4 Linear Ramp Operation ........ 412-1
4.12.4.1 Value Editing ........ooevvvrvvveriiii 412-1 X

4.12.5 Using the 9500 Linear Ramp Function for 4.12.3 Menu Selections
Error Code Detection and Signal Channel selection, Trigger Channel
Trigger Level Marker Checks .........ccocvverivns 4.12-2

4121 The 9500 has auto-selected a Ramp Time of ™
4121 1 0000s. Trigger is auto-selected: 'TRIG

selection, Cable selection and Trigger Ratio all

4.12.3.3 Right Side Screen Keys

x1@  Increases Ramp Time by afactor of
10 within max. and min. limits.

+10  Decreases Ramp Time by a factor
of 10 within max. and min. limits.

B =e  UUT Scope trigger currently at start
START iy} . .
code. Press to provide trigger at
center code.

TRIG UUT Scope trigger currently at
8 centercode. Pressto provide trigger
at start code.

4.12.3.4 Bottom Screen Keys

CHANNEL Permits the screen signal setup to

SELECT be routed to any of the five heads,
allowing selection of trigger
channel, trigger ratio, cable channel

4.125.1 Introduction 4.12-2 K X
4.125.2 INtercoNNECtions .......cccccooevcvvvvee 412-2 operate in the same way as in DC/Square and expected loagharas 4.5.3)
4.12.5.3 9500 and UUT Oscilloscope function. Refer tparas 4.5.3
e 41222 ) i ) ; ;
41254 Error Code Detection — Note: Without Option 5, only one signal4-12.4  Linear Ramp Operation
Sequence of Operations ............ 4.12-2 channel and one trigger channel ig; 12.4.1 Value Editing
4.12.55 Trigger Level — available. .
Sequence of Operations ............... 4122 Amplitude

) 4.12.3.1 Retained Channel Memory
4.12.2 Default Settlngs Refer topara 4.5.3.6

When Manual mode is selected the system

defaults into DC/Square function and show. :12.3.2  Scope Mode Only
the DC/Square function initial menu screen,
The Linear Ramp function is accessed by fir
pressing the 'Aux’ key on the right of the
'OSCILLOSCOPE CALIBRATOR' panel,
then pressing thig/\ soft key on the right
of the screen.

Whenever the Linear Ramp menu screen is
opened, except on recovery from a standby
period, it will appear with the following default
settings:

Pref'. Refer toSection 3, sub-section 3.3

Amplitude is fixed at 1.0000V pk-pk and cannot
be edited.

Bias

he function operates only in Scope modd he waveform is symmetrical about ground.

Ramp Time is the only signal variable Ramp Time .
operating on a step sequence as selectedRfpm the defaultls, the ramp time can be

changed in decades frabms to 1s.

Waveform Period

The ramp times are part of waveforms with the
following periods:

Ramp Time |Waveform Period
1s 3s
100ms 300ms
10ms 30ms
ims 3ms

Descriptions assume 9500/1100 with Option 5

Section 4: Using the Model 9500 — Linear Ramp Function
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4.12.5 Using the 9500 Linear Ramp Function for Error Code Detection
and Trigger Level Marker Checks

4.12.5.1 Introduction 4.12.5.4 Error Code Detection — 4.12.5.5 Trigger Level —

The type of procedure, for generating Linear Sequence of Operations Sequence of Operations

Ramps for error code detection and triggeRefer to the table or list of UUT OscilloscopeRefer to the table or list of UUT Oscilloscope
level marker calibrations, uses the 9500 ast§St points in theUUT Oscilloscope test/calibration pointsintiéUT Oscilloscope
fixed source. Manufacturer's Test Guide Manufacturer's Test Guide

41272  Interconnections Follow the sequence of test stages as directEdllow the sequence of test stages as directed

by the guide, and carry out the followingby the guide, and carry out the following

a. Use an active head to connect from theperationg1) to (6) at each stage.

required 9500 signal output channel to the
UUT signal input channel.

9500 1

operationg1) to (6) at each stage.

9500

Select the required channel and use the froBelect the required channel and use the front

b. If atrigger is required, use an active heaganel controls to set the 9500 Output to theanel controls to set the 9500 Output to the
(or trigger cable) to connect from therequired trigger point, ramp time and expectexkquired trigger point, ramp time and expected

required 9500 channel output to the UUToad for the UUT 'Scope test point:

Trigger input. 5

4,12.5.3 9500 and UUT Oscilloscope a.
Setup b.

The following procedures assume that the 950
instrument is in Manual Mode. It is also
assumed that the user will be familiar with the”
methods of editing screen values. In the casé
of difficulty, re-read th@aragraphs earlier in
this Section 4 5.

. b.
1. Preparation
Ensure that both instruments are powered ON
and warmed up.
2. UUT 'Scope 6
Select the required function for pulse responsée
calibration.
3. 9500
Ensure thatthe 9500isin Linear Ramp function
with Output OFF. If in any other function,
press the 'Aux' key on the right of the
'OSCILLOSCOPE CALIBRATOR' panel,

then the /\ soft key on the right of the
screen.

UUT 'Scope 2.
Selectthe correct channel for the test poina.
Select the correct range for the test poinh.

9500 Set OutpuON. 3.

UUT 'Scope 4,
Adjust the sweep speed and trigger level.
for a stable display.

Error Code Check 5.
Observe and record the UUT response @
the codes at the test point, as detailed in the
UUT Oscilloscope Manufacturer's Test/
Calibration Guide

9500  Set OutpuDFF.

load for the UUT 'Scope test point:

UUT 'Scope
Selectthe correct channel for the test point.
Select the correct range for the test point.

9500  Set OutpuDN.

UUT 'Scope
Adjust the sweep speed and trigger level
for a stable display.

Trigger Level Marker Check

If a trigger level calibration is provided,
adjust the UUT's trigger response to the
ramp to be appropriate to the settings on
the 9500 screen, as detailed in theT
Oscilloscope Manufacturer's Test Guide
If no adjustment is provided on the UUT
'Scope, record its trigger response at the
test point as detailed in th&IUT
Oscilloscope Manufacturer's Test Guide

9500  Set OutpuDFF.

4.12-2 Section 4: Using the Model 9500 — Linear Ramp Function

Descriptions assume 9500/1100 with Option 5



4.13
4.13.1

Overload Pulse Function

Introduction

4.13.3 Default Settings

This sub-section is a guide to the use of th&/hen Manual mode is selected the system13.4.1 Retained Channel Memory
9500 for generating Overload Pulses for use iefaults into DC/Square function and showRefer topara 4.5.3.6
testing oscilloscope &Bterminator Protection. the DC/Square function initial menu screen.

For those users who require more detailefn® Overload Pulse function is accessed by.13.5
instructions for interconnections, andfirst pressing the ‘Aux’ key on the right of the
manipulating the front panel controls, refer to@SCILLOSCOPE CALIBRATOR' pane

sub-sections 4.2, 4.3 and 4.8ection 4.13 is thenpressing thgL A softkey ontheright

divided into the following sub-sections:

4.13.6

4.13.2

Some oscilloscope manufacturers protect t
>0 0SCOPpE : pro hﬁwe above default screen has auto-selected the
internal 5@ terminator with a voltage or

INErOAUCHION ...ovvvvvevevivcriiiens 413-1
Overload Protection Test
Default Settings .........
Menu Selections ...
4.13.4.1 Retained Channel Memory .
Overload Pulse Operation ... 4.13-1
4.135.1 Right Side Screen Keys -

Digit Edit ..occcccvvveeeeesecrrreeeee 413-1
4.13.5.2 Right Side Screen Keys -

Direct Edit ......oooovereieisnnriiiins 413-1
4.13.5.3 Bottom Screen Keys -

Digit and Direct Edit 4.13-1
4.135.4 Value Editing ....... 413-2
41355 Overload Pulse Editing ................. 413-2

g
Using the 9500 to Test the Overload Response
0f @ UUT OSCIllOSCOPE ...cvvvvereerniriierinns 4.13-2

4.13.6.1 Introduction..... 4.13-2
4.13.6.2  INterconnections ..o 4.13-2
4.13.6.3 9500 and UUT Scope Setup ......... 4.13-2
4.13.6.4 Sequence of Operations .............. 4.13-2

Overload Protection Test

thermal detector.

Verification of the protection function requires, 4riaple between 5 Volts and 20 Volts (default)
limited-duration application of overload, duringp|se Energy is variable between 1.6 Joulés

which the protection should react and OPeNyefault) and 50 Joules. Power intaBand

circuit the 5@ terminator.

With the 9500 'Auxiliary’ Overload Pulseand energy settings.
function selected, the Overload Pulse can b
set to the UUT oscilloscope's overload tes
requirements, using 9500 front panel control$
The pulse is triggered as a single event, an
cannot be repeated at intervals less than
seconds. Sync or 100Hz triggers are provide

if required.

Overload Pulse Operation

I 4.13.5.1 Right Side Screen Keys —

’ Digit Edit

of the screen. Keys operate on the value marked by the
Caution: TheA symbol indicates that care CUrsor. The key labels do notchange, regardless
must be taken when applying the overloa8f the cursor position.:

pulse to UUT oscilloscope inputs. +/— Toggles the value between positive

Whenever the Overload Pulse menu screen is and negative pulses.
opened, except on recovery from a standbytg|g

-hed, € < ' Press to trigger a single shot of
period, itwillappear with the following default pyy| gg

the specified pulse output.

settings: No further pulse can be triggered
ﬂA |OFF ?;‘ISGNQER ﬁg;E 500 within three seconds, otherwise a
. screen message will appear.
Amplitude = 20.9 V 4.13.5.2 Right Side Screen Keys — . .
Pulse Energy = @1.6 J Direct Edit Final Width = 215mm
Power In 50Q = 8.0000 W = Right side screen keys operate on the value in
Duration = 20@.0@ ms puise | the edit box, and acting in place of théey,
exit from Direct Edit back to Digit Edit; then
TODAY'S DATE TIME set the value as evaluated in the box:
CHANNEL AUTO
SELECT TRIG a.

Cursor on Amplitude:

Evaluates the number in the box in
Volts.

positive pulse waveform, as indicated by the

icon in the top left corner. Amplitude isy,  cyrsor on Pulse Energy:

Evaluates the number in the box in
Joules

Pulse Duration are calculated from the voltagg.13.5.3 Bottom Screen Keys —

Digit and Direct Edit
CHANNEL Permits the screen signal setup to
|SELECT be routed to any of the five heads,
allowing selection of trigger
channel, trigger ratio and cable
channelparas 4.5.3)
Produces atrain of triggers at 100Hz
to trigger the UUT oscilloscope
continuously.

continued overleaf

.13.4  Menu Selections
ignal Channel selection, Trigger Channe
saalection, Cable selection and Trigger Ratio all
ogerate in the same way as in DC/Square
anction. Refer tgaras 4.5.3

Note: Without Option 5, only one signal
channel and one trigger channel is
available.

Descriptions assume 9500/1100 with Option 5

Section 4: Using the Model 9500 — Overload Pulse Function 4.13-1
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4.13.5 Overload Pulse 4.13.6  Using the 9500 to Test the Overload Response of a UUT

Operation (Contd.) Oscilloscope
4.13.5.4 Value Editing 4.13.6.1 Introduction 4.13.6.4 Sequence of Operations
Overload Protection The test procedure consists of inputting a singkefer to the table or list of UUT Oscilloscope

Different oscilloscope manufacturers haveulse as specified in the oscilloscop®verload Test pointsin th¢UT Oscilloscope
different ways of defining the overload whichmanufacturer's overload protection test, andlanufacturer's Test Guide

will activate their protection system. checking that the protection reacts to operngo|low the sequence of test stages as directed
For example, into 80D, the two specifications circuit the 5@ input termination. by the guide, and carry out the following
+20V for 200maind1.6J at a power of 8\Wre  The form of input overload indication will operationg1) to (5) at each stage.

equivalent. vary between oscilloscopes. 1. 9500

Normally, where voltage and time are specified) 13 6 5 |hterconnections a. Use the front panel controls to set the 9500
the voltage will be set and the energy adjusted _ Output to the required Overload Pulse and
to achieve the specified time. a. Use an active head to connect from the polarity for the UUT 'Scope test point.
The 9500 can output single pulses whose two feéquired 9500 signal output channel tothg it the scope requires a repetitive trigger,
adjustable constituents are Amplitude and Pulse UUT input channel. press the 'AUTO TRIG' soft key at the
Energy. The limits on these parameters argd. If a UUT trigger is required, use an active  bottom right corner of the screen.

Amplitude 45V to 420V head (or trigger cable) to connect from th UUT 'Scope

required 9500 channel output to the UUT " .
PulseEnergy  1.6) to 50J 4 P a. Selectthe correctchannel for the test point.

Trigger input. .
For a fixed Pulse Amplitude the power into 99 P b. Select the correct range for the test point.

50Q will remain constant, regardless of pulsé-13.6.3 9500 and UUT Scope Setup  ¢. If required, adjust the sweep speed and
duration. Adjusting the Pulse Energy operatepne following procedures assume that the 9500 trigger level for a stable display.

on the pulse duration at fixed amplitudejnsiryment is in Manual Mode. It is also3, 9500
Controlling these two parameters can adapt issymed that the user will be familiar with the,  Set OutpuDN.
all specifications between the above limits. 1 athods of editing screen values. In the cage Press the ‘TRIG PULSE' screen key once:

Maximum and minimum power values intoOf difficulty, re-read the@aragraphs earlier in observe and note the UUT scope response.
50Q are: this Section 4 c. If required, repeat pressing the 'TRIG
Power 05W to 8W 1. Preparation PULSE' screen key as detailed inthaT
Amplitude  £5V to 420V Ensure that both instruments are powered ON  Oscilloscope Manufacturer's Test Guide
Maximum and minimum pulse durations, witrahd warmed up. observe and note the UUT scope responses.
corresponding parameters, are: 2. UUT 'Scope 4. UUT Response
Duration 200ms to 100s Select the required function for overload puls&ecord the UUT 'Scope response at the test
Amplitude 0V to 5V protection test. point as detailed in th&JUT Oscilloscope
PulseEnergy  1.6J to 50J 3. 9500 Manufacturer's Test Guiddf required, reset
Power 8W to 0.5W Ensure that the 9500 is in Overload Pulske Scope protection circuit.
Function with Output OFF. If in any others 9500 Set OutpuOFF.
4.13.5.5 Overload Pulse Editing function, press the 'Aux’ key on the right of the

The 'Digit' and 'Direct’ editing processes followQSCILLOSCOPE CALIBRATOR' panel,

the same general rules as for editing DGhen the JL_4A\_ soft key on the right of the
Square described aras 4.4 screen.

4.13-2 Section 4: Using the Model 9500 — Overload Pulse Function Descriptions assume 9500/1100 with Option 5



4.14  Zero Skew Function
4.14.1 Introduction 4.14.2 Default Settings
N.B. Zero Skew is available only whenWhen Manual mode is selected the systeifhe required channels can be selected on a

Option 5 is fitted, providing at leastdefaults into DC/Square function and showsecond menu screen. This is activated by
two signal channels. the DC/Square function initial menu screempressing theCHANNEL SELECT' screen key
'Skew' is defined as the relative delay betwee-lr—PE Zpro Skew function is acce;sed by firgtn the bottom row. The screen changes to
tWo or more selected channels. If the channB essing the 'Aux' key on the right of theshowthe available channels, which are already
SCILLOSCOPE CALIBRATOR' panel, selected:

delays are equallized, then the condition ﬁ]en pressingthi "/~ softkeyontheright
[ DS

known as 'Zero Skew'. This sub-section is  the screen

guide to using the 9500 Zero Skew function to? )

a. Adjustselected 9500 channels to equalliz&/henever the Zero Skew menu screen CHANNEL T > Standard Fead
CHANNEL 2 > Standard Head

SIGNAL
CH1
SIGNAL
CH2

their delays. opened, except on recovery from a standk CHANNEL 3 > Standard Head

b. Use the same channels as sources fBriod, itwillappearwiththe following default CHANNEL & 5> Tonaes Cabie
. . 1 - A SIGNAL
measuring the skew between input channef$ttings: O/P Amplitude = 1.9@@@ Veck | “Cha

of a UUT oscilloscope.

Frequency = 10000 kHz ~ °Ge" |

ACTIVE CHANNELS
c. Also, two cable channels can be precisior ff |OFF|—|CHS 1.2.3 500 x10
aligned. . +10 TODAY'S DATE TIME I —
For those users who require more detaile Default Alignment EXIT ‘ ‘ SRELE

Skew < #50 ps S
0/P Amplitude = 1.000@ Ve«
Frequency = 1.000@ kHz
t

instructions for interconnections, and
manipulating the front panel controls, refer t
sub-sections 4.2, 4.3 and 4.4

Neither channel 4 nor 5 has an active head
fitted. The highlights on channels 1, 2 and 3
indicate that only these channels have heads

Final Width = 215mm

Section 4.14 is divided into the following sub-

sections: TODAY'S DATE TIME active (confirmed by the legend in the top
. ADJUST DEFAULT CHANNEL | k2 v
11 medscion it DIvs e | .3 | central box), and for these zero skew can be

4142 Default Settings used. Toggling any one of these soft keys

4.14.3 Menu Selections

4.14.3.1 Signal Channel Selection ............. 4.14-1

The above default screen has auto-selectéd@selects and reselects that channel. Note that

41432 Right Side Screen Keys - 'Default Alignment', as indicated by the toghe function cannot operate with only one
Digit Edit/Sequence Scroll ........ 4142 line of text and the highlighted screen key oghannel selected, which will cause an error
4.14.3.3 Right Side Screen Keys — the bottom row. The unequallized (defaultjneéssage to appear on the screen.
NUMETIC ENrY ..o 4.14-2 . . . L
41434 Bottom Screen Keys . 414 alignment has a maximum skew #50ps In Zero Skew function, expected load is fixed
4.14.4 Zero Skew Operation ................ooooceccecoveee 4142 between channels. The amplitude and defawt 502 on all signal channels, so theZ5AMQ
4.14.4.1 Precision Alignment of it~hi ;
9500 Channel OUIDLES ... 142 frequency are also shown on the sc;reenz switching soft key is absent.
4.14.4.2 Preservation of Alignment ........... 4142 The selected output channels are listed in thie this function, the ‘trigger channel’ soft key is
4.145 Measurement of UUT Oscilloscope central box at the top of the screen. absent.
Channel SKEW ..........ccveviririenrinsiinrienns 4.14-3 .
41451 Introduction .. 4143 4.14.3 Menu Selections When the Channel Select screen is presented,
4.14.5.2  InterconNeCtions ..........ccevevvverernes 4.14-3

4.14.5.3 9500 and UUT Scope Setup ......... 4.14-3
4.145.4 Sequence of Operations ............... 4.14-3

adjustment of Frequency/Period is inhibited.

4.14.3.1 Signal Channel Selection Pressing theeXIT' key will revert back to the
Signal Channel selection differs from othegtandard Zero Skew screerpafa 4.14.2the

functions in that all channels fitted with antop central box Showing the channels which
active head will be selected on entering thgave been selected.

function. In the unit used for this description,
channels 1, 2 and 3 had heads attached, nothing
was fitted to channel 4, and a trigger cable was

fitted to channel 5. continued overleaf.

Descriptions assume 9500/1100 with Option 5

Section 4: Using the Model 9500 — Zero Skew Function 4.14-1
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4.14.3
4.14.3.2

Keys operate only on the value of Frequency//'“-IGN

Period:
X10

f

Menu Selections (Contd.)

Right Side Screen Keys — 4.14.3.4 Bottom Screen Keys With output off, a channel active head is
Digit Edit/Sequence Scroll ADJUST  Pressto select Precision Alignmengonnected into the scope input channel to be
to adjust the alignment on eacwsed. At the required frequency, with output
active channel, and store the resul@n, the channel delay at half-amplitude is
. ) marked using a cursor (also, by pressing the
Multiplies the marked value by ten. DEFAULT ~ After Precision Alignmenthas been. a5 ST ALIGN' soft key, the channel delay

Divides the marked value by ten. ALIGN store_dztoggl_esbetween Defaultang,, pe adjusted, for a particular screen
. Precision Alignment. l t
Press to change display from alignment).

Frequency to Period. CHANNEL - Permits Zero Skew to be selectedyith output off, the first active head is removed
Press to change display from Period SELECT  for any two or more of the five and a second channel's head is connected into
channels, providing that activethe same scope input channel. With output on,

to Frequency. heads are fitted to those channelspJusT ALIGN' allows the second channel

4.14.3.3 Right Side Screen Keys — (para 4.14.3.1) delay to be adjusted to the same cursor mark.
- Numeric Entry =m . Presstoselect Direct Mo@earas Repeating the adjustment for all other channels
Right side screen keys operate on the value [ + 2 4.4.3/4) achieves accurate common alignment.

the edit box, and acting in place of thdey,

exit from Numeric Entry back to Digit Edit/ ‘lvz
Sequence Scroll; then setthe value as evaluate ==
in the box:

Keys operate only on the value of Frequency/

Press to select Scope Mode (Setglaving aligned the selected output channels,
the step sequence to '1, 2, 5' ofh€y canbeusedtoapply signals simultaneously

1,2, 2.5, 4, 5' as chosen using thi® Measure the relative delays between the
Preferences keylparas 4.4.1/2) input channels of a UUT oscilloscope.

Period: 4.14.4.2 Preservation of Alignment
X10 Multiplies the marked value by ten.4-14.4  Zero Skew Operation The 9500 Zero Skew function will allow only
10 Divides the marked value by ten. 4.14.4.1  Precision Alignment of the_allg_ned channels to be used together with
Hz Evaluates the number in the box in 9500 Channel Outputs their aligned heads. Unless channels have
Hertz. The 9500 is set into Zero Skew function. Tw eni?igﬁcvgrnffgtrz(;’strx)?r?& Satleilgegg:agn tavr\llﬁ';hner
kHz Evaluates the number in the box |nor more Channel heads are allgn?d' Inturn, ero Skew function is again entered.
Kilohertz the same input channel of an oscilloscope (c . .
: be the UUT oscilloscope), while triggering eselecting a channel allows the other aligned
MHz Evaluates the number in the box ir\‘rom another channel or ex’ternal trigger channelsto be used. Reselecting the deselected
Megahertz Precision Al ¢ " channel restores the alignment if the same
. . Precision Alignmen head is fitted.
GHz Eyaluates the number in the box Ir’Using Zero Skew function, 'CHANNEL . .
Gigahertz. SELECT is used to select the channels de one of the heads is removed from its output
adiustment channel, and another substituted, the 9500 will
! ' recognize the new head as being unaligned,
and will not allow it to be used until another
precision aligment has been carried out.
4.14-2 Section 4: Using the Model 9500 — Zero Skew Function Descriptions assume 9500/1100 with Option 5



4.14.5 Measurement of UUT Oscilloscope Channel Skew

4.145.1 Introduction

4.14.5.4 Sequence of Operations

The procedure depends on pre-alignment &efer to the table or list of UUT Oscilloscope
the requisite number of active heads (if bettdnput delay measurement points in theT
than+50ps calibrator alignment is required —Oscilloscope Manufacturer's Test Guide

when UUT specification is <200ps or better)Follow the sequence of test stages as directed

as broadly described para 4.14.4.1
4.14.5.2 Interconnections

Connect the required active heads to the UU3F
oscilloscope input channels.

4.14.5.3 9500 and UUT 'Scope Setup

The following procedure assumes that the 9500
instrument is in Manual Mode. It is alsod.
assumed that the user will be familiar with
front panel operation. In case of difficulty, re€.
read theparagraphs earlier in this Section 4

1. Preparation 2.
Ensure that both instruments are powered ON
and warmed up. 3
2. UUT 'Scope a

Select the required function for input channel
skew test.

3. 9500 b.
Ensure that the 9500 is in Zero Skew function
with Output OFF. If in any other function,
press the 'Aux' key on the right of the

by the guide, and carry out the following
operationg1) to (5) at each stage.

UUT 'Scope
Select the correct signal test channels.
Select trigger for the test from the correct

channel.

Select the correct Y sensitivity range.
Select the correct timebase speed for the
test.

If required, adjust the sweep speed and
trigger level for a stable display.

9500
Set OutpuON.

UUT 'Scope

Adjust each channel Y position control to
superimpose the waveforms, equally
disposed across the X axis.

Use the UUT oscilloscope controls to
measure the relative delays on each channel
(at half amplitude).

UUT Response

'OSCILLOSCOPE CALIBRATOR' panel, RecordtheUUTln
. putchannels' relative delays
thenthe{w_/_?/: soft key on the right of the as detailed in theUUT Oscilloscope

screen. Manufacturer's Test Guide
Ensure that the required channels are selected
9500 Set OutpuOFF.

and, if necessary, have been'Precision Aligne('j:".

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — Zero Skew Function
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4.15  Auxiliary Input

4.15.1 Introduction 4.15.3 Default Settings 4.15.5 Auxiliary Input Operation

This sub-section is a guide to using the 9500/hen Manual mode is selected the system15.5.1 Bottom Screen Keys
for automated routing of user-specificdefaults into DC/Square function and ShOWE‘HANNEL Permits the AUX INPUT signal to
calibration signals to UUT oscilloscope inputhe DC/Square function initial menu SCreen.cc ot e routed to any of the five heads

channels. The Auxiliary Input function is accessed by . . .
) e . \ \ . allowing selection of signal channel
For those users who require more detailefSt Pressing the 'Aux’ key on the right of the and expected load onlgparas
instructions for interconnections, andOSCILLOSCOPE CALIBRATOR' panel, 4.5.3)
manipulating the front panel controls, refer tghen pressing thef AUX IN  soft key on the
sub-sections 4.2, 4.3 and 4.4 right of the screen.
Section 4.15 is divided into the following Sub_WhenevertheAuxmary Inputscreenis opgneq,
S except on recovery from a standby period, it
sections: : )
, will appear as followgqfor details of non-
4.15.1 Introduction ...... 4.15-1 L
4152 Automated Routi volatility, refer also to para 4.5.3.6)
4.15.3 Default Settings ...
4154 Menu Selections ...............cccrre E AUX |OFF|M|
4.15.4.1 Retained Channel Memory . N
4.15.5 Auxiliary Input Operation ............... .
4.155.1 Bottom Screen Keys ............coc..... 4.15-1 Auxiliary |nput
4.15.6 Using the 9500 for Automated Routing of +43 V pk MAX
User-Specific Calibration Signals to 5V rms MAX when config
UUT Oscilloscope Input Channels ................ 4.15-2 for IMQ match
4.15.6.1 Introduction.............. 4.15-2
4.15.6.2  Interconnections................coceeee 4.15-2
4.15.6.3 User's Signal Source, 9500 and
UUT Scope Setup .......ceverereerens 4.15-2 TODAY'S DATE TIME
4.15.6.4 Sequence of Operations ............ 4.15-2 |CHANNEL|
SELECT
4.15.2  Automated Routing 4.15.4  Menu Selections
Despite the huge flexibility if the 9500, it isSignal Channel selection, Trigger Channel
sometimes required to apply signals from usersglection, Cable selection and Trigger Ratio all
equipmentto the inputs of a UUT oscilloscopegperate in the same way as in DC/Square
for specific calibration or test purposes.  function. Refer tgaras 4.5.3
With the 9500 Auxiliary Input selected, Note: Without Option 5, only one signal
wideband passive routing is available from a channel and one trigger channel is
rear-panel 50 SMA input through to the available.
selected 9500 channel output, using 9500 front
panel controls. 4.15.4.1 Retained Channel Memory
No trigger pickoff is provided, and internalREfer topara 4.5.3.6
triggers are not available.
continued overleaf
Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — Auxiliary Input 4.15-1
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4.15.6  Using the 9500 for Automated Routing of User-Specific
Calibration Signals to UUT Oscilloscope Input Channels

4.15.6.1 Introduction 4.15.6.4 Sequence of Operations

The calibration procedure consists of routing Refer to the table or list of UUT Oscilloscope
signal from auser's source to a specified chanregllibration points in the&JUT Oscilloscope
input, as required by the oscilloscopeManufacturer's Calibration Guide
manufacturer's calibration procedure. Follow the sequence of calibration stages as
4.15.6.2 Interconnections directed by the guide, and carry out the
following operationg1) to (5) at each stage.

a. Use the appropriate active head to connect
from the required 9500 signal outputl-
channel to the UUT input channel.

b. Connect the user's source to the
'AUXILIARY INPUT' SMA connectoron 2.

the 9500 rear panel. a.
4.15.6.3 User's Signal Source, 9500 b.
and UUT Scope Setup 3.

The following procedures assume that the 950D
instrument is in Manual Mode. It is alsoa.
assumed that the user will be familiar with
front panel operation. In case of difficulty, re-b.
read theparagraphs earlier in this Section 4

1. Preparation
Ensure that all instruments are powered ON
and warmed up. 5.

2. UUT 'Scope

Selectthe required function requiring the user's
specific signal .

3. 9500

Ensure that the 9500 is in Auxiliary Input with
Output OFF. Ifin any other function, press the
'‘Aux' key on the right of the 'OSCILLOSCOPE
CALIBRATOR' panel, then théAUX IN soft

key on the right of the screen.

4. User's Signal Source

Set up the signal source to provide the required
signal to the 9500 rear panel 'Auxiliary Input'
(refer to the Auxiliary Input Routing
Specification irpara 4.15.5.2

User's Signal Source
Ensure that the correct signal is being
output.

UUT 'Scope
Select the correct channel for the cal point.
Select the correct range for the cal point.

9500 Set OutpuON.

UUT 'Scope

Adjust the sweep speed and trigger level
for a stable display.

Observe and record the UUT's response to
the user-specific signal as detailed in the
UUT Oscilloscope Manufacturer's
Calibration Guide

9500 Set OutpuOFF.

4.15-2 Section 4: Using the Model 9500 — Auxiliary Input

Descriptions assume 9500/1100 with Option 5



4.16 Load Resistance and Capacitance Measurement

4.16.1 Introduction 4.16.3 Default Settings 4.16.4 Menu Selections
This sub-section is a guide to using the 9500 #16.3.1 Load Resistance Defaults Note: Without Option 5, only one signal
measure the resistive or capacitive loadthe Load Resistance Measurementisaccessed ~ channel and one trigger channel is
presented by the channel inputs of a UUBy first pressing the 'Aux’ key on the right of available.
oscilloscope. the'OSCILLOSCOPE CALIBRATOR' panel,4.16.4.1 Load Resistance Menus
For those users who require more detailednen pressing th&€2 soft key at the bottom of Only Signal Channel and Expected Load
instructions for interconnections, andthe screen. selections operate in the same way as in DC/
manipulating the front panel controls, refer tWhenever the Load Resistance screen wuare function. Refer maras 4.5.3
sub-sections 4.2, 4.3 and 4.4 opened, except on recovery from a standdyPt: :\)/Ieasuremerg is available only when
iod. it wi UTPUT is ON.
Section 4.16 is divided into the following supPeriod, itwill appear as followut also refer .
sections: to para 4.5.3.6) 4.16.4.2 Load Capacitance Menus
4161 Introduction ... 4161 T T Only Signal Channel selection operates inthe
4.16.2 Measurement M 4.16-1 g2 |OFF|—| same way as in DC/Square function. Refer to
4.16.3 Default Settings ..........ccoevereens 4.16-1
: paras 4.5.3
4.16.3.1 Load Resistance Defaults ... . . ilabl v wh
41632 Load Capacitance Defaulfs . . Load Resistance Note: Measurement is available only when
4164 Menu Selections .............ccevvveerrceene 16- — OUTPUT is ON.
4.16.4.1 Load Resistance Menus
4.16.4.2 Load Capacitance Menus ... 16- @Q@@ Q —1 4.16.4.3 Retained Channel Memory
4.16.4.3 Retained Channel Memory . 4.16-1 Refer topara 4.5.3.6
4.16.5 Measurement OPeration ............c..ooeeeeeeeeens 4.16-1
4.16.5.1 Bottom Screen Keys (Resistance) . 4.16-1 : . . .
4.16.5.2 Bottom Screen Keys (Capacitance) 4.16-1 TORAYSDATE THE ,ml 4.16.5 Measurement Operation Final Width = 215mm
4.16.6 Use the 9500 to Measure the CHANNEL
Load Resistance or Load Capacitance .......... 4.16-2 ] 4.16.5.1 Bottom Screen Keys
416.6.1 Introduction................. 4162  4.16.3.2 Load Capacitance Defaults (Resistance)

41662 Interconnections .. 4162 The Load Capacitance Measurement is

4.16.6.3 9500 and UUT Scope Sel 4.16-2 . : ALt IGNAL  Permits the measurement setup to
41664 Sequence of Operations a}ccessed by first pressing the 'Aux' key on th . i
(Lo ResiSanGe) ... 4162 rightofthe'OSCILLOSCOPE CALIBRATOR® CHANNEL be foutedvia any of the five heads,
4.16.6.5 Sequence of Operations panel, then pressing thelé— soft key at the aiso allowing se'ection of expecte
(Load Capacitance) .................... 4162 iom of the screen load (paras 4.5.3)
Whenever the Load Capacitance screen 416.5.2 Bottom Screen Keys
4.16.2 ~ Measurement Method ened, except on recovery from a standb (Capacitance)
UUT Oscilloscope input load resistance opPeENed, excep y Y
capacitance can be measured directly via alﬁJfﬂOd, itwill appear as follow®ut also refer  giGNAL  Permits the measurement setup to
active head. to para 4.5.3.6) CHANNEL ?e routed V:ig any of the five heads
paras 4.5.

With the 9500 'Auxiliary’ functions, an@" or
'J¢' function selected, the load resistance ¢ _|(_ [ ]
capacitance presented by the UUT oscillosco

input to the active head will be shown on th

; : Load Capacitance
screen. No triggers are provided.

3.00F pF

TODAY'S DATE TIME

SIGNAL
CHANNEL

Descriptions assume 9500/1100 with Option 5 Section 4: Using the Model 9500 — Load R and C Measurement 4.16-1
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4.16.6  Use the 9500 to Measure Load Resistance or Load Capacitance

4.16.6.1 Introduction

Both measurement procedures consists of

4.16.6.4 Sequence of Operations

(Load Resistance)

4.16.6.5 Sequence of Operations

(Load Capacitance)

connecting an active head to each channBkfer to the table or list of UUT OscilloscopeRefer to the table or list of UUT Oscilloscope
input in turn, and checking that the resulting.oad Resistance measurement points in thead Capacitance measurement points in the
resistance or capacitance reading is withidUT Oscilloscope Manufacturer's TestUUT Oscilloscope Manufacturer's Test/

specification limits.
4.16.6.2 Interconnections

Use the appropriate active head to conneg[v)

from the required 9500 signal output channel
to the UUT input channel. No triggers arel.
required or available. a.

4.16.6.3 9500 and UUT Scope Setup b.

1. Preparation C.
Ensure that both instruments are powered ON
and warmed up.

2. UUT 'Scope d.
Selectthe required function for Load Resistance

or Load Capacitance measurementas requireg.

3. 9500 b.
Ensure that the 9500 is in Load Resistance 9r g
Load Capacitance Measurement function witgl
Output OFF. Ifin any other function, press th%
'Aux' key on the right of the 'OSCILLOSCOPE
CALIBRATOR' panel, then theSY or—é

soft key at the bottom of the screen.

Calibration Guide

erationg1) to (5) at each stage.

Calibration Guide
Follow the sequence of test stages as directEdllow the sequence of test stages as directed

the guide, and carry out the followingby the guide, and carry out the following

9500 1
Press the 'SIGNAL CHANNEL' screen@
key on the bottom row.

Select the required signal channel. b.
Select the appropriate load (30r 1IMQ) C.
using the toggle screen key in the bottorp.

right corner. a

Press 'EXIT". b

UUT 'Scope

Selectthe correctchannel for the test pom;;‘

Select DC Coupling if required. b.
9500

Set OutpuON.

operationg1) to (4) at each stage.

9500

Press the 'SIGNAL CHANNEL' screen
key on the bottom row.

Select the required signal channel.
Press 'EXIT".

UUT 'Scope
Selectthe correct channel for the test point.

. Select DC Coupling if required.

9500

Set OutpuON.

Read the Load Capacitance value from the
screen.

UUT Response

a.
Read the Load Resistance value from thgecord the UUT channel Load Capacitance at
screen. the test point as detailed in tHgUT

UUT Response

Oscilloscope Manufacturer's Test/Calibration

Record the UUT channel load resistance at tauide

test point as detailed in th&JT Oscilloscope 5 9500

Manufacturer's Test/Calibration Guide

5.

9500 Set OutpuOFF.

Set OutpuOFF.

4.16-2 Section 4: Using the Model 9500 — Load R and C Measurement

Descriptions assume 9500/1100 with Option 5



4.17

4.17.1 Introduction 4.17.3 Default Settings 4.17.5

This sub-section is a guide to using the 9500 #When Manual mode is selected the system17.5.1
short-circuit and open-circuit channel inputslefaults into DC/Square function and shows
of aUUT oscilloscope to test for input leakagethe DC/Square function initial menu screert:

For those users who require more detaile-ﬁhelr}pu'[ Leakage functionis acce_ssed by first
instructions for interconnections, andPressing the "Aux’ key on the right of the
manipulating the front panel controls, refer tcOSCILLOSCOPE CALIBRATOR' panel, -~—
sub-sections 4.2, 4.3 and 4.4 then pressing theg-">— softkey on the bottom

of the screen.

Section 4.17 is divided into the following SUb_Whenever the Input Leakage menu screen fsaneL

Input Leakage Function

sections:
, opened, except on recovery from a standbysg ecT
4.17.1 INrodUCHON ..vvvvvvvvvvvivivivissssssssssssssss 4.17-1 . - . .
4172 Input Leakage Test period, itwill appear with the following default
4.17.3 Default Settings ... settings:
4.17.4 Menu Selections ...

4.17.4.1 Retained Channel Memory .

4.17.5 Input Leakage Operation ................ - ,_,;-\— |OFF ?;{?QQIE‘R Eg;E MG AUTO
4.17.5.1 Bottom Screen Keys ..ot 417-1
4.17.5.2 Open Circuit Output Leakage TRIG
SPECHfICALION ..o 4171 UUT Input Leakage Test
4.17.6 Using the 9500 to Test the Input Leakage Current 4.17.5.2
0f @ UUT OSCIllOSCOPE ....oovvvvvvvvrerrrerrriinnns 417-2

4.17.6.1 Introduction....
4.17.6.2 Interconnections............
4.17.6.3 9500 and UUT Scope Setup ......... 4.17-2
4.17.6.4 Sequence of Operations .............. 4.17-2

TODAY'S DATE

Ea |

TIME

AUTO
TRIG

CHANNEL
SELECT

4.17.2 Input Leakage Test

uuT Oscnlosco.pe |nput. leakage .current C.aq'he above default screen has auto-selected the
be tested by noting the difference in deflectlcr)%1

hen a channel's inout is open-circuited a pen-circuit output, as indicated by the icon in
w o > INPUL IS 0p redt e top left corner, and the highlighted screen
when it is short-circuited.

. - key on the bottom row.
With the 9500 'Auxiliary’ Input Leakage
function selected, open and short circuits ca 17 4 Menu Selections

be_ imposed on the selected channel Ian§ignal Channel selection, Trigger Channel
using 9500 front panel controls. selection and Cable selection all operate in the
Scope triggers at 100Hz are provided i§ame way as in DC/Square function. Refer to
required. paras 4.5.3
Note: Without Option 5, only one signal
channel and one trigger channel is
available.

4.17.4.1 Retained Channel Memory
Refer topara 4.5.3.6

Output Leakage Current
The 9500 output leakage currentin any channel
output is less tha50pA.

Input Leakage Operation

Bottom Screen Keys

Press to select short-circuit output,
and provide a one-shot trigger to
the UUT.

Press to select open-circuit output,
and provide a one-shot trigger to
the UUT.

Permits the screen signal setup to
be routed to any of the five heads,
allowing selection of trigger
channel and cable chanripbras
4.5.3)

Producesatrain of triggers at 100Hz
to trigger the UUT oscilloscope.

Open Circuit Output
Leakage Specification

Descriptions assume 9500/1100 with Option 5

Section 4: Using the Model 9500 — Input Leakage Function
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4.17.6

4.17.6.1 Introduction

Oscilloscope

Using the 9500 to Test the Input Leakage Current of a UUT

4.17.6.4 Sequence of Operations

The test procedure consists of applying aRefer to the table or list of UUT Oscilloscope
open-circuit and short-circuit to each channéhput Leakage Test points in theUT
input in turn, as specified in the oscilloscop®scilloscope Manufacturer's Test Guide
manufacturer'sinputleakage test, and checkimg|low the sequence of test stages as directed
that the resulting deflection is within by the guide’ and carry out the fo”owing

specification limits.

4.17.6.2 Interconnections 1.

a.

operationg1) to (7) at each stage.

9500

Use the appropriate active head to connegt |f the scope requires a repetitive trigger,

from the required 9500 signal output
channel to the UUT input channel.

If a UUT trigger is required, use the2.
appropriate active head (or trigger cabled.
to connect from the required 9500 channd.
output to the UUT Trigger input. C.

4.17.6.3 9500 and UUT Scope Setup

The following procedures assume that the 950%
instrument is in Manual Mode. It is also™
assumed that the user will be familiar Witl‘P'
front panel operation. In case of difficulty, re-
read theparagraphs earlier in this Section 4

1

Preparation 4.

Ensure that both instruments are powered ON
and warmed up.

2. UUT 'Scope S.
Select the required function for Input Leakage
test.

3. 9500

press the 'AUTO TRIG' soft key at the
bottom right corner of the screen.

UUT 'Scope
Selectthe correct channel for the test point.
Select the correct range for the test point.
If required, adjust the sweep speed and
trigger level.

9500

Set OutpuON.

Press thgs+=—— screen key to select short
circuit output, and provide a one-shot
trigger to the UUT.

UUT 'Scope
Adjust the "Y' position control to place the
display on the zero axis.

9500

Press thes~— screen key to select open
circuit output, and provide a one-shot
trigger to the UUT.

Ensure that the 9500 is in Input Leakag6. UUT Response

Function with Output OFF. If in any otherRecord the UUT 'Scope "Y' deflection at the
function, press the 'Aux’ key on the right of theest point as detailed in th&#JT Oscilloscope
'OSCILLOSCOPE CALIBRATOR' panel, Manufacturer's Test Guide

then thes=— soft key on the bottom of the

7.

screen.

9500 Set OutpuOFF.

4.17-2

Section 4: Using the Model 9500 — Input Leakage Function
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Section 5
5.1 About Section 5

Section 5 is a guide to using procedure card in

the 9500, to calibrate manually-operated

oscilloscopes (UUTs). For a guide to using

front panel controls in Manual Mode, please

turn toSection 4

Note: Without Option 5, only one signal
channel and one trigger channel is
available.

Because the actual procedures are contained
within the cards, this section is limited to
general points, and access to the programs on
the cards. Section 5is divided into the following
sub-sections:

page

5.1 About Section 5 (this sub-section).

5.2 Procedure mode — Safety and General Notes.
5.2.1 Introduction
5.2.2  Safety Features ........ . 5.
5.2.3 Option 50 — Tracker Ball .5.2-1
5.2.4  Printing Setup ...ccooevervverenens .5.2-2
5.25  Saving Results on Memory Cards .................. 5.2-3

5.3 Procedure mode — Access Guide.
5.3.1 Introduction ... .53-1
5.32  Mode SEIECHON ......cvvvrerirrireirrrieiierins 5.3-1
5.3.3  Selection of Procedure Mode — Entry Menus
Common to All Procedures ... 5.3-1

Using the Model 9500 — Procedure Mode

Descriptions assume 9500/1100 with Option 5

Section 5: Using the Model 9500 — Procedure Mode — Contents

5.1-1
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5.2 Procedure Mode — Safety and General Notes

5.2.1 Introduction

5.2.2 Safety Features 5.2.3 Option 50 — Tracker Ball

Note:  Without Option 5, only one signal The Model 9500 incorporates safetyTo improve the speed of user-interaction in
channel and one trigger channel isnechanisms in all its internal programmingProcedure mode only, Option 50 introduces

available.

For example: a user must make an extrihie use ofa TrackerBall. lts RS232-compatible

Sub-section 5.2 introduces notes to Procedug@nfirming key-pressin order to raise avoltageonnections pass through a 9-way D-type

mode. The following topics are covered:
Page
5.2-1
. 5.2-1

5.2.1 Introduction
5.2.2  Safety Features.
High Voltage Warning.
Emergency Action - Use of OUTPUT OFF. ...... 5.2-1
5.2.3 Option 50 — Tracker Ball. ........ccccooorurervrrrnns 5.2-1
5.2.3.1 General Use of the Tracker Ball. ..... 5.2-2
5.2.3.2  Output Slewing.
5.2.4  Printing Setup. ...... .

5241  Printer TYPE. .ocveveervrereriererienieens 2-

5.2.4.2  Certificate Formatting and Data

Presentation. ...........cccccveeeereneeens 52-2

5.2.4.3  Enable Printing. ........
5.2.5 Saving Results on Memory Cards.
5.25.1 Results Card Enabling and

INSEIION. ... 5.2-3
5.25.2  Stage-by-Stage Results Saving. ... 5.2-3
5.25.3  Results Memory Space. ................. 5.2-3
5.2.5.4  Static RAM Card - Non-Rechargeable

Battery Condition. ...........cccccevevnnee 5.2-3
5.2.55 Static RAM Card -

Re-chargeable Battery. ................... 5.2-3

at the terminals above a pre-determined valusocket on the rear panébection 2, paras
2.8.3)

Data are transferred between Tracker Ball and

9500, providing rapid selections within certain

operations of Procedure mode. The tracker

canalso be usedto slewthe outputinthe 1 Year
After pressingOK or REPEAT PREV, keys: Verification procedure, and possibly in other
If the procedure writer has not conformeduser-programmed procedures.

strictly to the procedure-writing guidelines, The Tracker Ball has four operating controls,
HIGH VOLTAGES MAY APPEAR of which only three are used with the 9500.
WITHOUT WARNING AT ANY POINT IN These are illustrated ]-F]g 521

THE PROCEDURE. ANY WARNING
BEEPS SHOULD BE TAKEN VERY

High Voltage Warning — Take Care

SERIOUSLY! ‘{

Emergency Action — Use of OUTPUT OFF A ‘ — ‘
Left button Right button

Button maps to first . maps to second

screen key \ screen key

Roller ball
movement in this
sensitive region
maps to cursor

key: D

Middle button
not used

Inemergency, the most effective way of turning .
output off (other than pulling the line-power @
plug) is to press the OUTPUT OFF button on  rolier bail 4 (]

the right of the front panel. This may sound mevement in this

. ) I sensitive region \ Neutral
obvious, but a special feature of the OFF maps (0 uésor region
ey:

button operation is that as well as sending the
appropriate message to the operating system, Fig. 5.2.1 Actions of the Tracker Ball
it also has a hardware link which bypasses the.
software. Even if the program has locked up,
this button is effective in cutting off the output.

continued overleafs

Descriptions assume 9500/1100 with Option 5
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5.2.4 Printing Setup

5.2.3.1  General Use of the Tracker 5.2.3.2  Output Slewing The results of adjustment and verification
Ball In the '1 Year Verification’ procedure withinoperations on UUTs can be printed on one of
Slide Switch Procedure mode, there is a need for the 9500 forms of certificate. A suitable printer

Before using the tracker ball, invert the wholeutput to be adjusted (‘slewed’) around th@ust be connected and switched on-line, and
unit and if a slide switch is present, ensure thabminal test point value. This enables théhe required certificate style, format and data

it is set to position 'X". 'slew error' to be registered in the 9500 intern@ust be entered into the 9500 memory. Then
Buttons memory, to appear on printed certificates. With the correct printer type enabled, the 9500
Within Procedure mode it is advantageous tBront Panel Controls — Fine Slewing internal program will generate the required

move rapidly between procedure screens. Thaljustments certificate.

two screen keys at the extreme left of th&o provide slewing in single-digitincrements5.2.4.1  Printer Type

bottom row are often used to transfer from onthere is an 'ENABLE CURSOR' screen key 0Rpe printer to be used should be capable of
procedure screen to another (one for 'OK' dhe bottom row of all 'READ — SLEW printing 120 characters per line, and must be
'PASS'; the other for 'FAIL"). SOURCE'screens. The effect of pressing thigy|e 1o print the Code Page 437 character set.
The left and right buttons of the Tracker Balkey is to place the cursors on the leasfyost printers compatible with Epson FX,
duplicate the operation of these two screegignificantdigitofthe 'Applied Value', enabling canon Bubble-Jet or Hewlett-Packard Desk-
keys. The centerbuttonis notused. Whenevaf the cursor keys, shift keys, spinwheel anget are suitable. The printer is connected to the
it is necessary to press either of these screbif tracker ball to operate as for the Digit Edis_\vay D-type port on the 9500 rear panel.
keys, the two Tracker Ball keys will performfacility (refer to Section 4, paras 4.4.2)
the same actions. Front Panel Controls — Coarse Slewing
Ball Adjustments i )
The ball in the tracker unit has basic outputs iMost initial slewing operations will require Config mode is used to select the style of
both'X' (left-right) and"Y" (forward-backward) Steps of adjustment larger than a single digi@'ertlflcate to be printed, and to settheformg't of
axes. Movement of the ball in these two axeEhese coarser adjustments are available wii9€ length, headers, footers, etc. In addition,
is summed and mapped to R»and<) keys; the 'ENABLE CURSOR' key cancelled. Oflsuch. .ce'rtlflcate entries as Iab.o.ratory
giving two regions of high sensitivity in thethe front panel keys, only the spinwheel aniffentification, temperature and humidity can
direction of natural movement of the thumbthe® and©) keys are enabled. The size oP® added. Detalls of these elements of Config
and two neutral regior(sefer to Fig. 5.2.1) theirincrements and decrements are calculatBiPde can be found Bection 3, paras 3.4.3
Note: If the Procedure Card used to run the

5.2.4.2  Certificate Formatting and
Data Presentation

Some of the Procedure mode screens offe§ernally.

list of user-choices. Moving the tracker in the racker Unit — Coarse Slewing procedure was originally written for
sensitive regions will move the highlight upAdjustments the Model 9100 Option 250 or 600,
and down such a list, changing the selectioh? addition to the 9500 front-panel cursor then the procedure and certificate will
then pressing the left button (equivalent tgontrols, the tracker unit ball can also be used. incorporate the relevant 9100 (not

'OK' on the screen key) will confirm the The coarse increments and decrements of the 9500) uncertainties.

selection, and usually progress to anothefpplied Value' are of the same size as tho$g2.4.3  Enable Printing

screen. produced from the front panel. Printing must be enabled, using the Config
mode screen keys 'PRINTER' and the
appropriate selection of printer typefer to
Section 3, paras 3.4.3.5)

5.2-2 Section 5: 9500 Procedure Mode - Safety and General Notes Descriptions assume 9500/1100 with Option 5



5.2.5 Saving Results on Memory Cards

Front Panel 'PROCEDURE' and Insert the Card 5.2.5.4  Static RAM Card —

'RESULTS' Slots Wheninserting, the missing key must be located Non-Rechargeable Battery

In Procedure mode, the procedures faunderneath the card on the right front: Condition

adjustment and verification operations for Socket pins this end wssngkey  BAIETY Voltage Monitoring

UUTs are controlled from a pre-programmed < underneath Each Static RAM card is powered by its own

memory card, inserted in the left Top battery which maintains the non-volatile status
'PROCEDURE' slot on the 9500 front panel. insert of its RAM. While a results card is present in

The results of these operations can be saved on the 'RESULTS' slot, the 9500 continuously

Static RAM memory cards, inserted in theyrite-Protect Switch monitors the battery voltage state. When the

right' RESULTS'slot. The 9500 "Test' mode ofhe Static RAM cards can be write-protectedoltage falls to approach a failure condition, a
operation can be used to erase .SRAM cargly means of a small switch on the opposite endarning is given on the 9500 screen.
containing old results, and initialize them aso the contact pins. Obviously this prOteCtiOQZhanging the Battery
blank results cardgefer to Section 8, paras i ite . .

& p must be switched off before the 9500 can Wm\‘?\/lth the card present in the 'RESULTS' slot,

8.3.4.5) results. If a carés write protected, a warning : .
, , ; the RAM is powered from 9500 power supplies,
Although "FLASH' cards are used to storénessage will appear on the screen. so it is possible to pull out the battery module

procedures, they cannot be used for storing, not Remove in Mid-Procedure from the card and insert a new module without

results. It is not necessary to insert a card beforesing the stored data.
5251 Resul_ts Card Enabling and enabling, but once _the caEdnserted_, it must 5255 Static RAM Card —
Insertion notbe removed until the procedure is ended or
. Rechargeable Battery
Use of Config Mode aborted. Such removal will corrupt data. Battery Charging
Confl(;g mode is useddto eDnath_(le resull;s ]EO %2-5-2 Stage-by-Stage Results Each Static RAM card is powered by its own
Saved on memory cards. Detalls can be foun Saving battery which maintains the non-volatile status

in Section 3, paras 3.4.3.17 The 9500 internal program will generate andf its RAM. While a results card is present in
Inserting the Card save results at the conclusioreaich stagén  the 'RESULTS' slot, with the 9500 powered
Before the results can be saved, a memory cdfte UUT adjustment or verification procedureQON, the battery will be recharged. The specified
must be inserted in the RESULTS slot andhe end of each stage is marked by the userefcharge times are 8 hours to 60% capacity,
pressed firmly home. If a card is not presenthe 'OK’, 'PASS' or 'FAIL" screen key on theand 40 Hours to 100% capacity. If the card
areminder will be given on the screen when thigont panel (or, of course, by the equivalent usgattery charge is low when the card is inserted

internal program attempts to write results. of the tracker unit buttons). into the'RESULTS'slot, alow battery warning
. may be given on the 9500 screen, during the
E the M Card L ;
xamine the Viemory *-ar 5.2.5.3  Results Memory Space initial charge period of up to 40 seconds.

The 68-way socket pins can be seen on the eR't P dure' di ted
of the card to be inserted: t(_er at rof(:(teh ure mletmory card s created, aé‘attery Access and Life
estimate of the results memory requiremenl, battery is not accessible to be changed in

for each procedure is calculated and written Hese cards. but the retention time between

Insert this end into 9500 slot
Missing key to the card. chargings is in excess of six months.

When in use, before the first results for a
procedure are written into the 'Results' card,
the 9500 system will review the free memory
space on the card. If this is less than 150% of
the procedure's estimated results requirement,
the user will be warned to insert a different
card.

Keep this side on top

Descriptions assume 9500/1100 with Option 5 Section 5: 9500 Procedure Mode - Safety and General Notes 5.2-3
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53 Procedure Mode — Access Guide
53.1 Introduction

Sub-section 5.3|sa.19u|de.to accessto ProcediBg pressing théMode' key, the system will (geject USER NAME from list or type
Mode. The following topics are covered:  present the Mode Selection menu screen fOln a new name using the keypad.
page  Selection from the five modg¢Big 5.3.1). C F BARNES
5.3.2 Mode Selection. 5.3-1 JF }J< IE?[I(.})D(I;:E(S)P
5321 'Mode' Key. 53-1 c
5322 'Mode Selection’ Display. 53-1 M Ode Selectlon
5.3.3 Selection of Procedure Mode — ] ]
Entry Menus Common to All Procedures. 53-1 Select required mode using softkeys
5331 PROC Key. 53-1
5.3.3.2  Procedure Mode Display at Entry. 53-1 . -
5333 Is Your Name on the List?. 531 TODAYSDATE —TIME
5.3.3.4  Select and Insert the Procedure Card which 0K
contains the Procedure for the
Subject UUT Model. 5.3-2 ot
5335  Select the Subject UUT Manufacturer. ~ 5.3-3 TODAY'S DATE TIME 5333 Is You.r Name on the List?
5336  Select the Subject UUT Model. 53-3 PROC 'MANUAL CONFIG ‘ CALIB = TEST If you are on the list, use cursor keys to select
5337  Enter the Serial Number of the ) ) your name, then press the 'OK' screen key.
Subject UUT. 5.3-3 Fig. 5.3.1 Mode Selection Menu . .
5.3.3.8  Select the Procedure for the Subject If Your Name is NOT _On the List: _
c3a0 :;JUT l\godel. ot B Ot 534 The required mode is selected by pressing itése the alpha-numeric keypad to write your
$39 prouedures —Car-basedOperain__, appropriate screen key on the bottom rov@me (12 characters max.) on the sdideitt
53310 'ABORT. 535 thenthe'Mode Selection' screen will be replacés;a':)I aﬁ)peatrh at thtethtthO'kaOf the scr_ﬁ?n as you
533.11 'END. 535 by the mode's first menu screen (or in the ca®4d€, togetner with a shiitkey icon. 1hen press i i -
53312 }isBeggﬁ“[‘)’r”,sE;‘[’)',"’Wing 5,5 OfConfigure or Calibration mode, the passworthe LI key or the 'OK’ screen key, after which Final Width = 215mm
53.3.13 Common Operations in Procedure Mode — entry screen). the Scrger \;\”" Eha?gett(:jselectth? r:;]ar:u;actt#rer
Summary of Actions. 536 Press thévlode key on the right of the front O:or;rgsg W?|)| reequ?rzz ;)r((e))((:(;?jzre caar dutro li;
5.3.2 Mode Selection panel to obtain the ‘Mode Selection menﬁlsertedintothé’ROCEDURE MEMORY CARD'

(Aflow chart summarizing the accessto Procedurex’"€€n

is given at paras 5.3.3.13 — Fig. 5.3.2)

slot (refer to paras 5.3.3.4)

. . . 533 Selection of Procedure The list can be cleared only by entering
Note: Without Option 5, only one signal .
channel ar?d one triggyer chanr?el is Mode — Entry Menus CONFIG Mode, using the password and
ilabl Common to All pressing theMORE' screen key, then using
avarable. Procedures the CLEAR USER LIST' facility.

5.3.2.1 'Mode' Key
The five 'Modes' are accessed by pressing tRe3-3.1 ~ PROC Key » )
'Mode' key at the right of th&ont panel. Procedure mode is entered by pressing tI(le] Writing Alphabetical Characters

. P 'PROC' screen key on the bottom row of thd=or alphabetical characters, there are two
5.3.22  'Mode Selection Dlsplay . Mode Selection menu screen (or after Powshift keys:' A ' (blue — left) and’ (green —
At power-on, the system defaults into eithep, \yhen the Procedure mode is set as thight) on the bottom row of the keypad. The
Procedure mode or Manual mode as previously,, ver-on default in Configuration mode).  numeric keys have colour-coded alphabetical

programmed in 'Configure’ mode. When . characters printed on left and right. Press and
'Procedure’ mode is required and the ConfiguRe3-3.2  Procedure Mode Display at release the appropriate shift key then the
defaultis 'Manual' mode, it will be necessary to Entry alphabetic character key in order to spell out
transfer via the 'Mode' display. When Procedure mode has been successfullys words.

entered, the 9500 starts by presenting the 'Seled:rt]

USER NAME ... display- ly UPPER CASE characters are available

from the keypad.

Descriptions assume 9500/1100 with Option 5 Section 5: 9500 Procedure Mode - Access Guide 5.3-1
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5.3.3.4  Select and Insert the In this case, insert the card required for thEor a different model, insert the card required

Procedure Card which UUT into the 'Procedure’ slot, push gentlyjor the UUT into the 'Procedure’ slot, push
contains the Procedure for home, and press the 'NEW CARD' screen kdirmly home, and press the 'NEW CARD'
the Subject UUT Model for the sequence to continue. screen key for the sequence to continue.
a. No Procedure Card in Slot, and no The 9500 will transfer to the 'SelectAfter pressing 'NEW CARD', the 9500 will
Procedures Downloaded MANUFACTURER'menu screenif more thantransfer to the 'Select MANUFACTURER'

Up to now, there has been no need to use tAB€ manufacturer is listed in the procedurmenu screen if more than one manufacturer is
Procedure memory card. After this point, th&ard, or to 'Select MODEL' screen if only ondisted in the procedure card, or to 'Select
9500 needs to extract information from thdénanufacturer is listed. MODEL' screen if only one manufacturer is
card, so the card required for the UUT mustbg  No Procedure Card in Slot, but a UUT listed.

inserted into the 'Procedure’ slot, and pushed podel's Procedures Resident in RAM ABORT returns to the 'Select USER NAME
firmly home. But first: . screen.

If, on a previous occasion since the most: .
Examine the Memory Card recent power-on, a UUT model was selecteflé)(Efer toparas 5.3.3 13, Fig 5.3.2
The 68-way socket pins can be seen on the efgm the Select Model screen menu, the 9500

of the card to be inserted: will have downloaded all the procedures for
the selected model into internal RAM.

e v e If, on this occasion, no Procedure memory
Missing key card has yet been inserted into the slot, and
procedures are still resident in the RA(gee
e%3.3.6)thenamessagesimilartothefollowing
will appear on the screen:

Keep this side on top

Insert the Card
Wheninserting, the missing key must be locat:
underneath the card on the right front:

Socket pins this end Missing key The MODEL X model
* ‘ < undemeath has been loaded previously.
Top

Press MODEL to use this model or
insert a procedure card and then press
NEW CARD to continue.

Insert

If no Procedure Card has yet been inserted in
the slot, and no procedure is at present residg¢
in the RAM, (see 5.3.3.6)then the following
message will appear on the screen: SN T

: JEN MODEL ABORT
There are no previously loaded models.
Insert a procedure card and then press A choice is given: whether to use the loaded
NEW CARD to continue. procedures, or to insert a new card to load a
different model's procedures.
For the same model merely press the
'"MODEL'screen key and the 9500 will transfer
to the 'Enter the SERIAL NUMBER ..." screen.

TODAY'S DATE TIME

NEW
CARD ABORT

5.3-2 Section 5: 9500 Procedure Mode - Access Guide Descriptions assume 9500/1100 with Option 5



5.3.3.5  Select the Subject UUT 5.3.3.6  Select the Subject UUT After choosing the model, the next stage is to
Manufacturer Model enter the UUT serial number. Pressing the

(Only available if more than one By the time the 'Select MODEL' screen ha$PK' screen key will cause the 9500 to transfer
manufacturer is listed in the peen successfully opened, the 9500 will haie the 'Serial Number' screen.
Procedure Card) extracted a list of the models whose procedURBORT returns to the 'Select USER NAME
By the time the 'Select MANUFACTURER' IS contained in the Procedure card memory.  screen,
screen has been successfully opened, the 9500€se it displays on the screen for the user {gfer toparas 5.3.3 13, Fig 5.3.2

i i hoose. For example:
W'rlll have egtrlaf:ted a lc'ft of the marlufacgjre:§ P 5.3.3.7  Enter the Serial Number of
\I/DvroocseedTrc()a fa? dpr;o:niolrj;es:rifs?i?;!s,npelayllzc Select MODEL using cursor keys. the Subject UUT
. Press NEW CARD to read another card. ;
the screen for the user to choose. For examp) [YIeDIENE Having sel_ected the UUT model, the 9500 asks
: MODEL 2 for the serial number to be entered so that any
S?(Ieescst I\I\I/IEAV'\\‘/UCFQI%UtEErRe;dSIggo(t:ﬁtreiocr:alﬁgys' results can be identified. This is done on the
MANUE 1 ' following screen:
MANUF 2 Enter the SERIAL NUMBER of UUT.
Confirm with OK.
TODAY'S DATE TIME
NEW
oK | JEw ABORT
TODAY'S DATE Ve If the wrong card has been inserted:
oK NEW ‘ ABORT Remove that card, insert another, then pre
CARD
the NEW CARD screen key to tell the 9500 serial Number :
If the wrong card has been inserted: that a different card has been inserted. TODAY'S DATE TIME
Remove that card, insert another, then press More than one manufacturer listed in oK ‘ ABORT

the NEW CARD screen key to tell the 9500

that a different card has been inserted. 2 MELY GETEE Enter the UUT's Serial Number:

Final Width = 215mm

More than one manufacturer listed in

the new card

The 9500 lists the manufacturers whose
models' procedures are residentin the new
card

Only one manufacturer listed in the
new card:

The 9500 transfers to the 'Select MODEL'
screen if only one manufacturer is listed.

Correct manufacturer selected:

After selecting the required manufacturer
pressing the OK screen key will cause the 95@
totransfer tothe 'Select MODEL' menu scree

The 9500 lists the manufacturers whosgge the alpha-numeric keypad to write the
models' procedures are residentin the Ne%rial number (20 characters max.) on the
card. After selecting the requiredg e 1t will appear at the bottom of the
manu_facturer using the cursor keySecreen as you type. Then press fhéey or
pressing the OK screen Il<ey will cause thfhe 'OK' screen key, after which the screen will
9500 to transfer to the ‘Select MODELchangeto select the type of procedure required
menu screen.

Only one manufacturer listed in the ABORT returns to the 'Select USER NAME
new card: ..." screen.

The 9500 transfers to the 'Select MODELRefer toparas 5.3.3 13, Fig 5.3.2

screen if only one manufacturer is listed.

orrect Model selected:
fter selecting the required model, pressing
the OK screen key will cause the 9500 to

ABORT returns to theselect USERNAME ... download all the procedures for that model
screen. into internal RAM. The card can then be

Refer toparas 5.3.3 13, Fig 5.3.2

removed and used to load another instrument.

Descriptions assume 9500/1100 with Option 5
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5.3.3.8  Select the Procedure for 5.3.3.9  Procedures — Card-Based
the Subject UUT Model Operating Instructions

When the 'Select PROCEDURE' screen i Year Verification Selection of UUT Model
opened, the 9500 will have already downloadeThe 9500 provides the correct outputs for eadWhen the model of UUT has been chosen from
all the procedures for the selected model fromf the Manufacturer's recommended test pointse menu (derived from the procedure card),
the Procedure card memory intointernal RAMused to verify the full performance of theall procedures for the selected model are
The 9500 displays a list of these on the scregnibject UUT model. Users can slew the outpatutomatically downloaded into the 9500's
for the user to choose: to determine the UUT error. 'Style 1' printednternal memory, and the selected procedure
- results will list these errors. The procedure iso longer requires the card, as it will be
g%ls%t"ﬁR\Si?ﬁ%UKgE 517 EAREC (B described irsub-section 5.5 programmed from the internal memory. Once
the procedure has progressed this far, the

Adjustment Only ISO9000 Verify

1 Year Verification Thisisavariant of 1 Year Verification, dif'ferentpiggl;}:;ritﬁz:dl\/l%%llbge5(r)%n:f;]\i/tid and used to
{/SO%O%O Ve/::'fYI in that the 9500 provides a wider range of ted o '
|Seg9)60§spsas:/'|:a” points to verify performance in greater detaiProcedure Activation

than is recommended by the Manufacturer. Once the type of procedure has been selected,
the downloaded user-interactive program will

TODAYSDATE ___TIME Verify Pass/Fail be run by the 9500. Subsequent instructions
oK ABORT The 9500 pr(_)Vldes the correct outputs at ea%{bpearing on the screen will be derived from
of the test p(_)l_nts, f_or_thg user t(_)_che_ck whethepa programmed sequences.

Types of Procedure the UUT verifies within its specification. Pass/_ )
(Procedure Cards supplied from the Procedureail only is printed on the report. The procedurgingle-Channel Variants - Procedures
Library) is described irsub-section 5.6 This description assumes that the variant 9500/
Variants of three basic procedures (Adjustment , 1100 s being used, with Option 5 fitted. If one
Only, 1 Year Verification and Verify Pass/IS09000 Pass/Fail of the single-channel variants is being used

Fail) can be found in the Procedure card5his is a variant of Verify Pass/Fail, differentyithout Option 5, the restrictions on channel

available in the manufacturer's UUTIN thatthe 9500 provides a wider range of tegise are:

Calibration Procedure Librargsub-section POints to check the specification in greatef the procedure is written using Channel 1 as

1.4). Portocal Il provides for users to generatg®t@il than is recommended by thegignal Channel, and Channel 5 as Trigger

other procedures. The titles of all procedurd$anufacturer. Channel, then it will operate correctly for a

presentin a Procedure card for a model will bgo Select a Procedure single-channel yariant. Otherwise a single.-

listed on the 'Select PROCEDURE' screen. Use the”) and) cursor keys, the spinwheeI_Channel 9500 will assu.methaFthe prpcedure is

Adjustment Only or the Tracker Ball to highlight the requiredntended for a 9500 with Option 5 fitted, and
'OK' igenerate an error message.

The procedure will cause the 9500 to providB'¢edure, then press ‘OK'. the 9500 wild g

the correct outputs for each of thdransfer to the appropriate menu screen. Refebnclusion

Manufacturer's recommended test points fdP 1€ Procedure description. No fhurther r0utinefinstructidonls are %ilwlan hdere.

i i as they may vary from model to model and are
E‘ﬁﬁiﬁ? of ggjfutsklazztb Jce;:r:tiiTt;}gifl{/aLZ(z"?’ORT retrns to the 'Select USER NAMEdevelgped within the programmed sequences.
and limits are presented on the screen for the S¢T€€N- _ However, the 9500 is programmed also to
convenience of the user, who will also decid efer toparas 5.3.3 13, Fig 5.3.2 interrupt procedures and communicate with
whether the adjustment was successful, and the user when certain events occur. Among
record pass/fail status. The procedure is these, the two most important are those of
described irsub-section 5.4 'Abort' and 'End'".

5.3-4 Section 5: 9500 Procedure Mode - Access Guide Descriptions assume 9500/1100 with Option 5



5.3.3.10 'ABORT 5.3.3.11 'END’

Up to this point of choosing a procedure, wheRemoval of Active Head When all stages of the procedure have been
an 'ABORT' screen key is pressed, the systelfthe 'in use' Active Head is removed during @ompleted, the system will end the procedure,
will revert to the first Procedure-mode screeprocedure, this will be detected and a messagiso generating a special'END' message which
'Select USER NAME'. will appear on the screen: overwrites the currently- displayed screen:
After the choice of procedure has bee
confirmed by 'OK', the procedure itself is
controlled from the card sequence, and whe
an 'ABORT' screen key is pressed, the syste
will generate a special ' ABORT' message whic
also ends the procedure, overwriting th
currently-displayed screen:

Please ensure that these
heads are correctly inserted: The procedure has ended.

Channel X:  Head Num 1234567 Please select one of the softkeys
Channel Y:  Head Num 7654321 below.

TODAY'S DATE TIME TODAY'S DATE TIME

oK | (ABORT | | USER MODEL

This procedure has been ABORTED . . . SERIAL ‘ PROC | RETRY

E"Tase select one of the softkeys The head serial numbers are given. For the choices obtained from the five screen
elow. '‘Channel X' refers to the selected signal channékys, refer tgparas 5.3.3.12
and 'Channel Y'is the selected trigger channel. . . _
If no head was fitted, then the words 'Any Final Width = 215mm
, Head' will appear in place of the head number.
TODAY'S DATE TIME

USER | MODEL ' SERIAL ‘ PROC ‘ RETRY If the procedure card was produced for use

with the Model 9100 Option 250 or 600, then
The procedure can be aborted by the 95Q@tb channels will have been nominated in the
itself for other reasons. This will also invokeprocedure. In this case the 9500 will choose

the '"ABORT' screen. the channel which was most-recently used,
For the choices obtained from the five scree@nd it will be this which appears on the screen.
keys, refer tgaras 5.3.3.12 PressingOK will cause the 9500 to pass on to continued overleaf-

the next operation in sequence, only after the
appropriate heads have been connected to the
selected channels. Otherwise the operator can
chooseABORT, which will return to the
previous start point.

Descriptions assume 9500/1100 with Option 5 Section 5: 9500 Procedure Mode - Access Guide 5.3-5



5.3.3.12 User Options Following 5.3.3.13 Common Operations in Procedure Mode — Summary of Actions

ABORT" or 'END The flow chartirFig. 5.3.1summarizes the user actions needed to enter Procedure mode and load
Once the procedure has ended or been abortdte procedure card; then select the UUT model and its pre-programmed procedures:
the user can return to one of five points in the

Final Width = 215mm

sequence. The point numbers referFig
5.3.2

USER (Point 1)

The 'Select USER NAME' screen is the first t
appear after selecting Procedure mode. A
setup parameter variables can be changed, 4
a new procedure card can be inserted.

Ve

D

PROC

@

Select USER NAME

MANUAL

XXXXXX

CONFIG

Select— OK

CALIB
TEST

ABORT

> @ -

MODEL (Point 2)
The 'Select MODEL' screen offers user
selection from all the UUT models (for the

previously-selected manufacturer) on th
currently-loaded procedure card; or a ne
procedure card can be inserted.

Note: Forthose cards containing procedure
for UUTs from more than one
manufacturer: then in order to chang
manufacturer, return to the 'Selec

No Previously- Yes One
loaded model? >

There are no
previously

loaded models

Insert new card

NEW CARD

N7

ABORT

USER NAME' screen by pressing the
'USER' screen key.

SERIAL (Point 3)
This choice assumes a wish to select a differé
unit of the same model. The system therefo
returns to the 'Enter SERIAL NUMBER'
screen.

PROC (Point 4)
This choice assumes a wish to select a differgnt
procedure for the same model and serial
number. The system therefore returns to the
'Select PROCEDURE!' screen.

RETRY (Point 5)
This selection re-runs the same procedure whi¢ch
has just ended or been aborted. Itis assumed

>

No Is a card loaded \ Yes
in Procedure slot? A

How many
Manufacturers on
the card?

-~

The XXXXX

model has been
loaded
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that the same unit is being tested, so the same
serial number will appear on any results print-
out.

5.3-6

Section 5: 9500 Procedure Mode - Access Guide

Descriptions assume 9500/1100 with Option 5



Section 6:
6.1 About Section 6

9500 System Application via IEEE-488 Interface

Section 6 describes the environment in which the Model 9500 will operate in remote applications, using the SCPI (Standads$ @mma

Programmable Instruments) language, within the IEEE-488.1 remote interface. In Section 6 we shall show how the 950(EeBpt8 82

message-exchange model and reporting structure, and define the SCPI commands and syntax used to control the 950@li\Edatian® is

the following sub-sections:

6.2 Index of IEEE-488.2 and SCPI Codes used in the 9500

6.2.1 Common IEEE 488.2 Commands and Querles
6.2.2 9500 SCPI Subsystems ........

6.3 Introduction
9500 System Operational Parameters.

6.3.1 Interface Capability. .......
6.3.1.1 |EEE Standards 488.1 and 488 2.

6.3.1.2 The 9500 in |EEE 488.2 Termlnology .......................................
6.3.1.3 Programming Options....... . .
6.3.1.4 Capaability Codes ......

6.3.1.5 Bus Addresses ...

6.3.1.6 Limited Access..........

6.3.2  Interconnections. .........

6.3.3  SCPI Programming Language. .......

6.4 Using the 9500 in a System
9500 System — Infrastructure.

6.4.1 Addressing the 9500. ....... .
6.4.1.1 Accessing the Bus Address .......

6.4.1.2 Select 'Configuration' Mode

6.4.1.3 Select 'MORE' Parameters..........

6.4.1.4 Enter Your Password........

6.4.1.5 Change the Bus Address ...

6.4.2  Operation via the IEEE-488 Interface.

6.4.2.1 General ...

6.4.2.2 Operating Conditions .......
6.4.2.3 Programmed Transfer to Local Control (GTL or REN False)
6.4.2.4 'Device Clear ....... . . .

6.4.2.5 Levels of Reset.......

6.4.3 Message Exchange. .......

6.4.3.1 I|EEE 488.2 Model ........

6.4.3.2 9500 Status Subsystem ........

6.4.3.3 Incoming Commands and Queries
6.4.3.4 9500 Functions and Facilities .......

6.4.3.5 Outgoing Responses ........
6.4.3.6 'Query Error.....

6.4.4 Request Service (RQS). ......

6.4.4.1 Reasons for Requesting Service ...
6.4.4.2 RQS inthe IEEE 488.2 Model ........

6.5 Retrieval of Device Status Information.
9500 'SCPI' Status Reporting Structure, based on IEEE-488.2.

6.5.1 General. ...

6.5.2 |EEE-488 and SCPI Standard Defined Features
6.5.2.1 Status Summary Information and SRQ

6.5.2.2 Event Register Conditions ........

6.5.2.3 Access via the Application Program .............cocceeermreisrensrnnnis .

6.5.3 9500 Status Reporting — IEEE-488.2 Basics. ..
6.5.3.1 |EEE 488.2 Model ....... .

6.5.3.2 9500 Model Structure .......
6.5.3.3 Status Byte Register ........

6.5.3.4 Service Request Enable Register ........

6.5.3.5 |EEE 488.2-defined Event Status Register ..
6.5.3.6 Standard Event Status Enable Register
6.5.3.7 The Error Queue ........

6.5.4 9500 Status Reporting — SCPI EIements .......
6.5.4.1 General ...
6.5.4.2 SCPI Status Registers .......

6.5.4.3 Reportable SCPI States .........

6.6 9500 SCPI Language — Commands and Syntax.
Detailed treatment of the 9500 SCPI Command Set
For an index to pages of individual commands, refer to Sub-Section 6.2.

6.6.1 Introduction. ...

6.6.2 CALibration Subsystem .....
6.6.3  OUTPut Subsystem. ......
6.6.4 ROUTe Subsystem. .......
6.6.5 SOURce Subsystem. .......
6.6.6 CONFigure Subsystem. .....

6.6.7 STATus Subsystem. .....
6.6.8  SYSTem Subsystem. ......

Appendix A:  IEEE 488.2 Device Documentation REQUITEMENTS. .................cowereimereemserirnsirenns

Appendix B:  SCPI Command Set & Conformance Information.
Appendix C: IEEE 488.2 Common Commands and Queries.

Appendix D:  Device Settings after LRST (Reset).

Appendix E:  Device Settings at Power-on.

Appendix F: - Model 9500 — Emulation of Tektronics SG5030 and CG5010/5011 ....

...... 6-A1

6-B1

..6-C1

6-D1
6-E1

... 6-F1
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6.2 Index of IEEE 488.2 and SCPI Codes used in the 9500
6.2.1 Common IEEE 488.2 Commands and Queries
Program Program
Coding Description Appendix C, Page:  Coding Description Appendix C, Page:
[CLS Clears event registers and queues (not O/P qUEUE) .........coceeveerrrencens 6-C1  [PSCO0/1  Sets/resets power-on status clear flag ...
[ESE Nrf Enables standard-defined event bits ..........cccovermincrnenninenniieinns 6-C2  [PSC? Recalls power-on status clear flag
[ESE? Returns ESE register mask value [PUD Allows entry of user data to protected store ...
[ESR? Reads Event Status register .......... . [PUD? Recalls user-entered data ............cceeneenne
[IDN? Reports manufacturer, model, etc. . [RST Resets instrument to power on condition
[DPC Sets the 9500 to monitor the 'No-Operations-Pending' flag. ............ 6-C5  [BRENrf Enables Service Request Byte bits ..........
[BRE? Returns Service Request Byte mask value ...
[DPC? For 'No-Operations-Pending' flag 'TRUE', places a 1 [BTB? Non-destructively reads Service ReqUESt BYE ..........cooveveenivrverneenns
in the OULPUL QUEBLE. ......euvveieeicieiseie et 6-C5  [WST? Perform Full Test
[OPT? Recalls the instrument's option configuration. ..........ccccoeeersierrinens 6-C6  [WAI Conforms, but little relevance to 9500 application .........c.ccccceveene
6.2.2 9500 SCPI Subsystems

CALibration Used to calibrate the functions and hardware ranges of the 9500, correcting for system errors which have

OUTPut

ROUTe

accumulated due to drift and AgEING EffECES: ....cc.iiiiiiiei e 6.6-2
SECure :PASSword. Gains access to Calibration operations, using 'Cal Enable' switch and Password. .. 6.6-2
:EXIT. Permits clean exit from calibration Operation ............cocceeeiiiiiiiiieiiiie e 6.6-2
TARGet Sets up the calibration target POINT. .......c.eiiiiiiii e 6.6-2
TRIGger? Initiates the calibration at a single point (TARGet, LTARget & HTARget), once the target
and levels have been set up, and returns '0' for pass, and '1' for fail ..........ccccceiiiiiiinie e 6.6-3
SPECial Runs various calibration characterizations, calculations and procedures ...
HEAD:DATE(?) Sets or recalls the date-stamping of the head calibration ............ccccoeoeiiiiiii e 6.6-3
Used to control parameters associated with OULPUL CONNECLIONS: ..........uiiiiiiiiieiiiie e 6.6-3
[STATe] (?) Controls output ON/off SWILCHING ......ooiiiiiiiii e 6.6-3
Used to define the output channels which are associated with signal and trigger OUtPULS: ..........ccceeiiiiiiiiiieiiiee e 6.6-4
FITTed? Returns the type of head or cable or neither, associated with each channel. ................cccccooee. 6.6-4
SIGNal[:PATH] Defines the channel to be used as signal output path
SIGNal:IMPedance Defines the expected load impedance of the selected signal channel ..............ccoccooiiiiiiiiienene. 6.6-4
SIGNal:SKEW Defines and selects the signal channels to be used in Skew function ............cccocceeiiiiiiieeiiinee 6.6-4
SIGNal:DUAL Used in Sine function. Selects the two signal channels to be used in Dual operation .....

TRIGger[:PATH] Defines the channel to be used as trigger output path ..........ccoceeiiiiiiiiiiei e
TRIGger:IMPedance  Defines the expected load impedance of the selected trigger channel ....
TRIGger:RATIo(?) Sets the ratio of trigger to signal frequency: +1, +10, +100. .....cccuetiiiuirriiiieeiiiee e 6.6-5

continued overleafs

6.6-3

6.6-4

6.6-5
6.6-5
6.6-5
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6.2.2

9500 SCPI Subsystems (Contd.)

[SOURCce] Used to select the main 9500 Function to be output: ...........c.ccoeeveeen. .
:FUNCtion Selects the Waveshape of OUtPUL SIGNAIS .........ooiuiiiiiiiiiii e
:SCOPe Backward compatibility with 9100 Opt. 250
[:SHAPe](?) Selects the Waveshape of output signals .. 6.
:TRANSition(?) Selects the direction of the important edge ..........cccoccoeiviiieennn. 6.6-8
:UUT_Z(?) Selects impedance matching for signal and trigger channels ..... 6.6-12
:SPERIiod(?)[:CW/|FIXed](?) Sets the period of the currently-selected waveform .................... 6.6-13
:PARameter :DC Subsequent selection of VOLT or CURR will have
DC cOMPONENE ONY ..o 6.6-7
:DC:GROund Subsequent output of VOLT or CURR will be grounded ............. 6.6-7
:SQUare Subsequent selection of VOLT or CURR will have
SQUAE WAVESNAPE .....eviiiiiiiieeieie et 6.6-7
:SQUare:POLarity Sets the polarity of the selected squarewave...................... ..6.6-7
:SQUare:GROund Subsequent output of VOLT or CURR will be grounded ..... ..6.6-8
:EDGE Sets edge direction and speed in 'Edge’ function ............... ..6.6-8
:MARKer Sets waveforms in 'Timing Marker' function ...........c.ccccoeveeeninen. 6.6-9
:OPULse Sets the pulse amplitude and energy used to test overload
protection of oscilloscopes and executes transmission .............. 6.6-9
‘RAMP Sets ramp time and trigger point in 'Linear Ramp' function ......... 6.6-10
:SKEW Enables/disables precision alignment in Zero Skew function ..... 6.6-10
:TELevision Selects TV line standard, sync standard, video level
and polarity in Composite Video function ............ccccooeieiiiienines 6.6-10
‘LEAKage Selects open/closed conditions and triggers used to determine
the UUT oscilloscope's input leakage current .........cccccceeeeieeeennes 6.6-11
:EXTernal Selects the 'Auxiliary Input' signal ...........cccooeiiieniicicieeee, 6.6-12
VOLTage Selects the Voltage source, and sets output amplitude ............cccoveiiiiiiieeicie e
CURRent Selects the Current source, and sets output amplitude .... .
FREQuency Controls the Output Frequency value for AC fUNCLONS .........c.eeiiiiiiiiiiie e
PERiod Controls the Output Period value for AC fUNCLONS .......cueiiiiiiiiiiiieeiee e
CONFigure Selects the resistance or capacitance measuremMent FUNCHON ............oiiiiiiiiiiiiee e
READ? Returns the most-recent resistance or capacitance MeasureMeNt VAIUE ............coiiuiieiiiiieiiiiie et
STATus Gives access to the 9500 SCPI-defined Status REPOItiNG SIUCIUE: ......cccuiiiiiiiiieiiie e 6.6-15
OPERation Reads from, or writes to, the OPERation Status RegISLEr ...........couviiiiiiiiiiiiieeiiieeeee e 6.6-15
QUEStionable Reads from, or writes to, the QUEStionable Status RegiSter ..........cccoiiiiiiiiiieiiiiieciee e 6.6-16
PRESet Presets a default status reporting CONAILION ..........c..ooiiiiiiiiiie e 6.6-16
SYSTem Collects general functions that are not related to 9500 PEIfOIMANCE: .......cc.uiiiiiiiiiiieiie e 6.6-17
ERRor? Requests the next entry from the 9500 €rror QUEUE. ........c.ueiiiiiiiiiiiie ittt 6.6-17
DATE(?) Reads or Writes the PreSeNnt date ..........ooieiiiiiiie et 6.6-17
TIME(?) Reads or Writes the PreSent tIME .........oii i e 6.6-18
SVOLtage(?) Reads or writes the Safety Threshold Voltage in DC or AC Voltage function .............ccccceveernenne. 6.6-18
VERSion? Returns a numeric value corresponding to the SCPI version for which the instrument complies .. 6.6-18
FORMat? Returns the present date format, as programmed 10Cally ...........ccocviiiiiiiiiiieiiiee e 6.6-18
6.2-2 Section 6: 9500 System Operation — IEEE 488.2 and SCPI Code Index



6.3 Introduction

Thisfirst part of Section 6 gives the informatiorinterfaces’ overall capability. For IEEE 488.2,The 9500 has two primary addres@eser to
necessary to put the 9500 into operation on thieis description is required to be part of th®ara. 6.4.1.5, and Section 6, Appendix F)
IEEE 488 bus. For more detailed informationglevice documentation. A code string is oftemhich can be set by the user to exclusive values
refer to the standard specification in therinted on the product itself. within the range from 0 to 30 inclusive. They
publications ANSI/IEEE Std. 488.1-1987 andrhe codes which apply to the 9500 are given #f@Nnot be made to respond to any address
IEEE Std. 488.2-1988. table 6.1, together with short descriptionsoutside this range. Secondary addressing is
They also appear on the rear of the instrumeRpt available. The application program adds

631 Interface Capability next to the interface connector. These codé@ta to the active address, to define ‘talk’ or

6.3.1.1 |IEEE Standards 488.1 and conform to IEEE 488.2 requirements. ‘listen’. The method of setting addresses, and
488.2 . thepointatwhichthe new user-initiated address
The 9500 conforms to the Standarcﬁ IEEE is recognized by the 9500, is given Sub-

488.1 Interface Function

Subset Section 6.4.1

Specification IEEE 488.1-1987: ‘IEEE
Standard Digital Interface for Programmabl
Instrumentation’, and to IEEE 488.2-1988| SH1 | Source Handshake Capability

‘Codes, Formats, Protocols and Commop AH1 | Acceptor Handshake Capability

174

6.3.1.6  Limited Access
The 9500 has five main modes, which are
described briefly ivolume 1 of this Handbook,

Commands'. T6 | Talker (basic talker, serial poll, Section 1, Sub-section 1.2Remote operation

6.3.1.2  The 9500 in IEEE 488.2 unaddressed to talk if is subject to the following limitations:
Terminology addressed to listen) * Procedure Mode

In IEEE 488.2 terminology the 9500 idevice L4 Listener (basic listener, When the 9500 is in Procedure Mode, it is

containing asystem interface It can be unaddressed to listen if
connected to aystemvia itssystem busand addressed to talk)
setinto programmed communication with othgr g4
bus-connectedevicesunder the direction of a
systemcontroller.

driven essentially from the front panel. Remote
Operation will not be allowed in this mode.
N.B. The 9500 can be powered up in either
Manual mode or Procedure mode, as setlocally
in Configuration mode.

¢ Manual Mode

Service Request Capability
RL1 | Remote/Local Capability (incl.
Local Lockout)

6.3.1.3  Programming Options PPO | No Parallel Poll Capability o .

The instrument can be programmed via the pc1 | pevice Clear Capability Remote operationis available for each Mapual

IEEE Interface. to: ) } N mode function, but for ease of programming,
DT0 | No Device Trigger Capability some remote commands do not mirror front

» Change its operating state (Function,

Source, etc).
e Transmit its own status data over the bus.
» Requestservice fromthe system controllef.

6.3.1.4  Capability Codes Table 6.1 -
To conform to the IEEE 488.1 standarq 9500 /EEE 488.1 Interface Capability

specification, it is not essential for a device tQ . / + Calibration Mod_e .
encompass the full range of bus capabilitieéppend'x C of the IEEE 488.1 documenRemote operation is available, but refer to

For IEEE 488.2. the device must Ccmfom?ontainsafuller description of each code. Sub-section 6.612r details of entry protection.

exactly to a specific subset of IEEE 488.1, wit.3.1.5 Bus Addresses + TestMode ) .
a minimal choice of optional capabiliies.  When an IEEE 488 system comprises severa 110t Operationis notavailable, butthe Full

The IEEE 488.1 document describes and codisstruments, a unique ‘Address’ is assigned imgf_)t)gan”be_ |n|t|ateq k;]yF? SSE' _(I:ommand.
the standard bus features, for manufacturersgach to enable the controller to communicatb € willgive astraight Pass/Fail response,

give brief coded descriptions of their owrwith them individually. utto investigate further, itis necessary to re-
run Test mode from the front panel.

(60] No Controller Capability panel operations exactly.
E2 Open-Collector and Three-State «  Configuration Mode

Drivers Remote operation is not available, and
configuration commands have not been
included in the SCPI commands for the 9500.
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6.3.2 Interconnections

Instruments fitted with an IEEE 488 interface

communicate with each other through a %
standard set of interconnecting cables, as 2 13
specified in the IEEE 488.1 Standard

document.

The IEEE-488 interface socket is fitted on
therear panel. Itaccommodates the specified
connector, whose pin designations are also
standardized as shown in Table 6.2

IEEE-488 Interface Socket - Pin Layout

(Pin )
No. Name  Description
1 |DIO1 Data Input/Output Line 1
2 |DIO2 Data Input/Output Line 2
3 |DIO3 Data Input/Output Line 3
4 |DIO4 Data Input/Output Line 4
5 | EOI End or Identify
6 | DAV Data Valid
7 | NRFD Not Ready For Data
8 | NDAC Not Data Accepted
9 |IFC Interface Clear
10 | SRQ Service Request
11 | ATN Attention
12 | SHIELD | Screening on cable (connected to 9500 safety ground)
13 |DIO5 Data Input/Output Line 5
14 |DIO6 Data Input/Output Line 6
15 |DIO7 Data Input/Output Line 7
16 [DIO 8 Data Input/Output Line 8
17 | REN Remote Enable
18 |GND 6 | Gnd wire of DAV twisted pair
19 [GND 7 | Gnd wire of NRFD twisted pair
20 | GND 8 | Gnd wire of NDAC twisted pair
21 |GND9 | Gnd wire of IFC twisted pair
22 | GND 10| Gnd wire of SRQ twisted pair
23 | GND 11| Gnd wire of ATN twisted pair
24 | GND 9500 Logic Ground (internally connected to Safety Ground)
Table 6.2 Connector J101 - Pin Designations

6.3.3 SCPI Programming
Language

Standard Commands for Programmable
Instruments (SCPI¥ an instrument command
language which goes beyolffEE 488.2to
address a wide variety of instrument functions
in a standard manner.

IEEE 488.2 defines sets of Mandatory Common
Commands and Optional Common Commands
along with a method of Standard Status
Reporting. The 9500 implementation of SCPI
language conforms with all IEEE-488.2
Mandatory Commands but not all Optional
Commands. It conforms with the SCPI-
approved Status Reporting method.

Note: Commands in SCPI language, prefaced
by an asterisk (egzCLS), are IEEE-488.2
standard-defined ‘Common’ commands.

Conformance of the 9500 remote programming
commands to SCPI ensures that the 9500 has a
high degree of consistency with other
conforming instruments. For most specific
commands, such as those relating to frequency
and voltage, the SCPI approved command
structure already exists and has been used
wherever possible.

SCPI commands are easy to learn, self-
explanatory and account for a wide variety of
usage skills. Asummary ofthe 9500 commands
is given insub-section 6.2 The full range of
9500 commands, with their actions and
meaningsinthe 9500, is detailed in alphabetical
order insub-Section 6,6with conformance
information inAppendix Bo this section. The
IEEE-488 Common Commands implemented
in the 9500, together with their operating
information are given ilppendix Cto this
section.
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6.4 Using the 9500 in a System
6.4.1 Addressing the 9500

6.4.1.1  Accessing the Bus Address 6.4.1.3  Select 'MORE' Parameters . . BUS
The instrument address can only be sethe bus address is accessed by pressing Conflguratlon [BApBRESSH
manually; using the8us Address menu, 'MORE'softkey. By trying to select'MORE',| &1 0L, Mo X00C | PRINTER
which is accessed via th@onfiguration  the ‘Configuration' password will be required Present Settings: e
menus. The 9500 will transfer to the 'Password Entry  Sei Ve 0000 New
I i us ress PASSWRD
N.B. A password is required for access t§creen.(Refer to Section 3, sub-sections 3.4, Zi=CH NONE T Ese |
change the bus address. and 3.4.3.) Earin oM
Ext ref in Disabled EXgURTEF
6.4.1.2  Select 'Configuration' Mode TODAY'S DATE TIME
REF VOLTAGE DATE HEAD
1. Pressth#lodekey on the right of the front Password Entry FREQ | LMIT | TIME ‘ conric | MORE
panel to obtain the 'Mode Selection' men For Configuration 3. In this case we are interested in 'BUS
screen: ADDRESS'.
. RIS 8 6.4.1.5 Change the Bus Address
MOde Se|eCtI0n 1. For access from the 'Present Settings'
Select required mode using softkeys screen, press tfgUS ADDRESSscreen
TODAY'S DATE TIME key on the right. This action will transfer
EXIT ‘ ‘ to the 'IEEE 488 ADDRESSES' screen:
: 5 9500
Configuration K Final Width = 215mm
6.4.1.4  Enter Your Password e 488gADDRESSES Sooo,
TODAY'S DATE TIME .
1. When you enter your password using th =
PROC | MANUAL CONF'G‘ CALIB ‘ TEST alpha-numeric keyboard, security icon 9500 address 22

2. Pressth€ONFIG screenkey atthe center ~ Will appear on the screen as you type 2nd address inactive

of the bottom row to progress into  Finally press thél (return) key.
Change by direct edit only.

'Configuration’ mode. The 9500 will  |f the password is incorrect: an erro
transfer to the open 'Configuration’ message will be given and the securit] "> ™
information screen: icons will be removed, enabling a new EXIT
- - attempt to enter the password. The 9500 IEEE-488 bus address can be set to
Co nﬂ)g uration The EXIT ' screen key acts to escape, backny humber within the range 0 to 30.
g;r"é\lnc; _><xlxi<><GHZ Norl;e;. ><x>t<; to the previous screen. 2. Use_Digit edit or Direct edit to set the
Present Settings: 2. The correct password, followed Bywill rDe_quwedd_busﬂaddre_ss n#mber.b If using
Satety Vorge v provide entry to the main 'Configuration’ Irect edit, after typing the number press
Bus Address ronE menu screen, which shows the present thelkey. _
Power-up mode Manual settings of the parameters which can b3 PressEXITtoreturn tothe 'Present Settings'
Extrefin Disabled changed using screen keys on this display: screen.
TODAY'S DATE TIME ‘ VORE For second.address (500_0-series emulation),
refer toSection 6, Appendix.F

Note: Address Recognition

With an address selected in the range 0 to 30; control may be manual, or remote as part of a system on the Bus. Theuelthsssame as that used in the
controller program to activate the 9500. The 9500 is always aware of its stored address, responding to Talk or Listen é@mmmtiaadentroller at that address.
When the address is changed by the user, the 9500 recognizes its new address and ignores its old address, as soed kg ihis sser pressing tBe/T key

in the Configuration — Bus Address  menu.
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6.4.2 Operation via the IEEE-488 Interface

6.4.2.1 General 2. REN False('REN' line high): 6.4.2.5 Levels of Reset

The power-up sequence is performed as iFhe 9500 will remain in Local Operation, butThree levels of reset are defined for IEEE
local operation. The 9500 can be programmezhn be addressed and commanded, while fdi88.2 application programs, a complete system
to generate an SRQ at power-up, also prepariagcess to front panel control is also retainedeset being accomplished by resetting at all
a status response for transmission to thghe 9500 will actin response to the command#)ree levels, in order, to every device. In other
controller when interrogated by a subsequeplerforming any changes in output, etc. Néircumstances they may be used individually
serial poll. visible effect will be observed, other than th@r in combination:

6.42.2 Operating Conditions display presentation tracking the changes. |rc  Bus initialization:

When the 9500 is operating under the directio§4.2.3  Programmed Transfer to DCL Message exchange initialization;

of the application program, there are two main Local Control (GTL or REN [RST Device initialization.

conditions, depending on whether the False) The effects of theRST command are described
application program has set the 'RENfhe application program can switch the 950fh Appendix Do this section.

management line ‘'true’ or false": into ‘Local’ Control (by sending Command

1. REN True (REN' line low): GTL, or by setting the REN line false),

The 9500 can be addressed and commande@§mitting a user to take manual control from
in either 'Manual' or 'Calibration' mode. Allthe front panel.

access to front panel control will be removedlhe application program can regain ‘Remote’
except for the bottom right screen key, labellegontrol by sending the overriding command:
'Enable Local Usage'. The cursor controls willisten Addressiith RENtrue (addressing the
not be present. 9500 as a listener with the Remote Enable

If LLO (Local Lockout) has been sent With_management line true {Low}). This will re-

REN true, then the 'Enable Local Usage' scre%]npo.se remote control, unless the 9500 is in
. . - onfiguration, Procedure or Test Mode.

key will be inoperative. IELO has not been

sent, the 'Enable Local Usage' screen key wil4.2.4  ‘Device Clear’

return to local control as if REN were false (seEither of the command®CL or SDC will

2 below). force the following instrument states:
The 9500 will act in response to valid® 2:;;5(35 488 input and output buffers

commands, performing any changes in output,
etc. The display presentation will track the
changes.

with 'IFC' (Interface Clear), any device-
dependent message bus holdoffs cleared.
» the status byte is changed by clearing the
Remote control cannot command MAYV bit.

‘Configuration’ mode or 'Procedure’ moderpase commandsill not:

These are Local Modes only. Remote contrql change any settings or stored data within

cannot break into locally-entered the device except as listed above;
'Configuration'mode, 'Procedure' mode or 'Test' interrupt analog output;

mode. However, Test' can be run remotely, jnterrupt or affect any functions of the

device not associated with the IEEE 488
system;
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6.4.3 Message Exchange

6.4.3.1 |EEE 488.2 Model The Parser checks each incoming characteprogrammed state of the 9500 functions and
The IEEE 488.2 Standard documentillustratesnd its message context for correct Standarthcilities. If a message is not viable then an
its Message Exchange Control Interface modeékfined generic syntax, and correct deviceéexecution Error is reported, by setting true bit
at the detail level required by the devicalefined syntax. Offending syntax is reported (EXE) of the Standard-defined Event Status
designer. Much of the information at this levehs aCommand Error, by setting true bit 5 register. Viable messages are executed in
of interpretation (such as the details of thé€CME) of the Standard-defined Event Statusrder, altering the 9500 functions, facilities
internal signal paths etc.) is transparent to theegister(refer to Sub-Section 6.5 ‘Retrieval ofetc. Execution does not ‘overlap’ commands;
application programmer. However, becausBevice Status Information’) instead, the 9500 Execution Control processes
each of the types of errors flagged in the Evegx all commands ‘sequentially’ (ie. waits for
Status Register is related to a particular stage ) t?]%gipns resulting from the previous command
the process, a simplified 9500 interface mod 0 complete before executing the next).

can provide helpful background. Thisis shown

ecution Control receives successfully
rsed messages, and assesses whether
an be executed, given the currently-

below in Fig. 6.1, together with brief ™~
descriptions of the actions of its functiona
plocses = —)
Bus 9500_Bu_s

6.4.3.2 9500 STATUS Subsystem Messages Transmissions
InpUt/OUtDUt Control transfers messages |IEEE-488-1 Filter out bus management and
from the 9500 output queue to the system b s: Bus Interface configuration commands . .
and conversely from the bus to either the input Final Width = 215mm
buffer, or other predetermined destination L Sfa(‘gigﬂe
within the device interface. It receives th Input/Output Control RS bit state
Status Byte from the status reporting system, I~ for Status Byte
as well as the state of the Request Service bit Ge“gg's?\;‘gsﬁgg;ssed B&E&iigae;es
which it imposes on bit 6 of the Status Byt Y
response. Bit 6 reflects the ‘Request Service Input Output 4%557552
statetrue’ condition of the interface. Bufter Queue (MAV bit)

. Message Mossage
6.4.3.3  Incoming Commands and Elements Elements

Queries C%T;gﬁsnd o Message Response

Thelnput Buffer is a firstin - first out queue, (cME bi =—|  Parser Exchange Formatter
which has a maximum capacity of 128 byte parsed
(characters). Message
Each incoming character in the 1/0O Contro| Execution _

. . Errors Execution Query Errors
generates an interrupt to the instrument (EXEbit) = |  Control [ " (QYEbit)
processor which places it in the Input Buffe

. . Executable

for examination by the Parser. The charactelrs Message Response
are removed from the buffer and translated Elements Data
with appropriate levels of syntax checking. | ‘ 9500 Eggﬁi‘ji%gs
the rate of programming is too fast for tr_l Dg‘r’r’gfs'ﬂ(’ggg’gﬁff _,fggﬁ,’b%’
Parser or Execution Control, the buffer will
ft:g%r:rsl;gﬂﬂ |i|SUE.eI(\j/Y hen the buffer is full Fig. 6.1 9500 Message Exchange Model y
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6.4.3 Message Exchange (Contd.)
6.4.3.4 9500 Functions and 6.4.3.6  ‘Query Error’

Facilities This is an indication that the applicatio
The 9500 Functions and Facilities blockprogramis following aninappropriate messag
contains all the device-specific functions anéxchange protocol, resulting in tiéerrupted

features of the 9500, accepting Executabldnterminatedor Deadlockedtondition:
Message Elgments from .Executlon C.:ontro‘_lz[efer to 'Bit 2" irparas 6.5.3.5
and performing the associated operations. |

6.4.4 Request Service (RQS)

n6.4.4.1 Reasons for Requesting

Service
sFhere are two main reasons for the application
program to request service from the controller:

¢ Whenthe 9500 message exchange interface
is programmed to report a system

responds to any of the elements which are valithe Standard document defines the 9500’s  programming error;

Query Requests (both IEEE 488.2 Commotesponse, part of which is to setie bit 2

¢ When the 9500 is programmed to report

Query Commands and 9500 Device-specifitQYE) of the Standard-defined Event Status  significant events by RQS.

Commands) by sending any required Respongggister.
Datato the Response Formatter (after carrying
out the assigned internal operations).

Device-dependenerrors are detected in this
block. Bit 3 (DDE) of the Standard Event
Status register is set true when an internal
operating fault is detected. Each reportable
error number is appended to the Error Queue as
the error occurs.

6.4.3.5  Outgoing Responses

The Response Formatter derives its
information from Response Data (being
supplied by the Functions and Facilities block)
and valid Query Requests. Fromthese it builds
Response Message Elements, which are placed
as a Response Message into the Output Queue.

TheOutput Queueacts as a store for outgoing
messages until they are read over the system
bus by the application program. For as long as
the output queue holds one or more bytes, it
reports the fact by setting true bit 4 (Message
Available - MAV) of the Status Byte register.
Bit 4 is set false when the output queue is
empty(refer to Sub-Section 6.5 ‘Retrieval of
Device Status Information’)

The significant events vary between types of
devices; thus there is a class of events which
are known as ‘Device-Specific’. These are

determined by the device designer.

6.4.4.2 RQSinthe IEEE 488.2
Model

The application programmer can enable or
disable the event(s) which are required to
originate an RQS at particular stages of the
application program. The IEEE 488.2 model
is extended to incorporate a flexible SCPI
status reporting structure in which the
requirements of the device designer and
application programmer are both met.

This structure is described 8ub-Section 6,5
dealing with ‘Retrieval of Device Status
Information’.
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6.5 Retrieval of Device Status Information

6.5.1 General 6.5.2 IEEE-488 and SCPI Standard-Defined Features

For any remotely-operated system, the (Fig. 6.2 - Overleaf)

provision of up-to-date information about theTwo main categories of information are provided: 'Status Summary' information, and 'Event
performance of the system is of majoRegister' conditions.

importance. In the case of systems which

operate under automatic control, the controlle§.5.2.1  Status Summary 6.5.2.3  Access via the Application

requires the necessary feedback to enable it to Information and SRQ Program

progress the task; any break in the continuityhe Status Byte consists of four 'summary' bitReferring toFig. 6.2,take as an example the
of the process can have serious results.  which notify events in the 8-bit latched IEEE-main Event Status register:

88.2-defined ‘Event Status Register’ (ESB)gnabling the Events

e two 16-bit latched SCPI-defined register§he main Standard-Defined Event Status
s effects.  Confidence that the prograny ey oo o S
elements are couched in the correct gramm d settrue. the Status Bvie )s/umma bit gister' A program command (*ESBhs
and syntax (and that the program Commanﬁj;f ' Yy Iy DIINrf) can be used to set the state of the bits in the

When developing an application program, th
programmer needsto testand revise it, knowi

and queries are thus being accepted and aclego>) IS @S0 sdtue. The buffered bit 'RQS' Enableregister. This enables or disables the

upon), helpsto reduce the number of iteratio
needed to confirm and develop the viability o
the whole program. So any assistance whi

% owstruewhen MSS goes true, and will sefevents which will set the main register's
e IEEE-488 SRQ lintue (Note that ilFig  summary bitrue.

2 no arrow points a_lt bit 6 of_ the_ SerViCq?eading the Enable Register

can be given in closing the information loop \cd|€St Enable Register — bit 6 is awayg query' command (*ESE?) permits the

must benefit both program compilation ang"2P1ed)- application program to read the state of the . .

subsequent use. A subsequent serial poll by the ApplicatiorEnable register, and hence find out which Final Width = 215mm
Program will discover that the 9500 was thevents are enabled to be reported.

requesting device (while resetting R@Be Reading the Main Register

again, MSS remainingue), and which of the  Another 'query’ command (*ESR?) reads the

summary bits ifrue. Thel5TB? command is state of the maiStandard-Definedegister, to

an equivalent command to serial poll, whergiscover which event has occurred (i.e. has

serial poll is not available. caused the summary bitto betset). Reading

) N this register clears all its bits.
6.5.2.2  Event Register Conditions Reporting the Event

The_ Stgtus Byte summary bits direct th an event is to be reported via the SRQ, its
application pmgramdowntheStrucmretowardéorrespondingpnablebit will have been set
causal events. true, (using the numbexrf). Each bit in the
ESB and MAV are standard IEEE-488 featuresstandard-Definedregister remains irfalse
described in detail iSub-Section 6.5.3 condition unless its assigned event occurs,
when its condition changesttoeand remains
OSSand QSSare features ofthe SCPlStI‘UCtU{I%e until cleared by *ESR? or *CLS. This
described irBub-Section 6.5.4 . ; L
causes the register's summary bit in the Status
Byte also to be sétue. If this bit is enabled,
then the Status Bytait 6 (MSS/RQS) will be
settrue, and the 9500 will setthe IEEE-488 bus
SRQ linetrue.

Such information is given in the following
pages.

continued overleaf-
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Not Used
in9500 "<

SCPI Status Structure Registers

IEEE 488.2 Status Structure Registers

Summary Bit — OSS

Operation
Status
Register
[bit 15|
[bit 14)
bit 13|
bit 12
bit 11
[bit 10
[ bit 9 |

TESTING
Not Used

bit 8
bit 7

in 9500

MEASURING
Not Used

[ bit6 |
bit 5
> bit 4
[ bit 3

in 9500

bit 2
bit 1

CALIBRATING

Not Used
in9500 <

RESISTANCE

bit 0

Operation Status
Enable Register

[ ] RS k\\\m\‘l\\\\l\\*&\kﬂ]

OPERation:
ENABle ?

OPERation:
EVENt ?

Wsssssassyieg

OPERation:
ENABIle <DNPD>

Summary Bit — QSS

Questionable
Status
Register

" [bit15
 [bit14
bit 13

CAPACITANCE

Not Used

[bit 12
2 bit 11,

[bit 10]
| bits |
| bits|
| bit7|
| bite |

in 9500

| bits |
bit 4
bit 3
bit 2
[ bit1]
[ bito]

Questionable
Status

<
>
2
@
2

R A R R A A N L\\\L\\I\NJ

QUEStionable:
ENABle ?

QUEStionable:

EVENt ?

QUEStionable:
ENABIle <DNPD>

Master Status Summary Bit
Request for Service Bit

Status Byte
Register

bit 6
MSS | RQS

Summary Bit — ESB

Standard-

Defined

Event Status
Register

bit 7

Power On

Not Used
in 9500

PON
bit 6
URQ

bit 5

Command Error

CME
bit 4

Execution Error

Device-Dependent Error

EXE
bit 3
DDE

bit 2

Query Error
Not Used

QYE
bit 1

in 9500 "

RQC
bit 0

Operation Complete

OPC

Event Status
Enable Register
—

7
&

\

OESR?

AT

\

OESE?

LESE phs Nrf

Not Used ¢ bit 1

in 9500

bit5
ESB
bit 4
MAV
bit 3
> Qss

bit 2

bit 0

Service Request
Enable Register

0OsTB?

]

b rszrraw

m

OSRE phs Nrf

Message Available Bit — MAV

(True if one or more
messages are present in
the Output Queue)

Fig. 6.2 9500 Status Reporting Structure

Output
Queue
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6.5.2 IEEE-488 and SCPI 6.5.3 9500 Status Reporting - IEEE-488.2 Basics

Standard-Defined 6.5.3.1 |EEE 488.2 Model defined and device-dependent conditions in
Features (Contd.) This develops the IEEE 488.1 model into athe 9500. The QSS bittisie when the data in
extended structure with more definite ruleshe QSR contains one or more enabled bits
These rules invoke the use of standardhich aretrue; or falsewhen all the enabled

) ‘Common’ messages and provide for devicebits in the byte arlalse The QSR and its data
SCPI Status Registers ~dependentmessages. Afeature of the structune defined by the SCPI Standard; they are
The two SCPI Status registers operate in the the yse of ‘Event’ registers, each with itslescribed irSub-Section 6.5.4

same way, using the appropriate progran enabling register as showrfiiy. 6.2 Bjt4 (DIO5) IEEE 488.2-defined Message
commands to set the enable registers, and Available Bit (MAV)

query commands to discover the condition d§.5.3.2 9500 Model Structure he MAV bit hel hronize inf .
the registers. The IEEE 488.2 Standard provides for ar € ithelps to synchronize information
extensive hierarchical structure with the Statu%xggs?geei;’v'tlgégz ?ﬁg‘;ogi;' ::gﬁ:’u'glr;:
Thus the application programmer can enabfyte atthe apex, defining its bits 4, 5and 6 ar{va\il'hen tﬁe Oﬁtput Queue is err)npty.

any assigned event to cause an SRQ, or nHteir use as summaries oSandarddefined

The controller can be programmed to read tHeYent structure, which must be included if thghe common commandCLS can clear the
Status Byte, using a serial poll to read thd@vice is to claim conformance with .theOutpthgeue.,and_the MAVbit 4 of the Status
Status Byte register and ttree summary bit Standard. The 9500 employs these bits &yte Reglstfar, providingitis sentlmm_edlate’Iy
(ESB, OSS, OSS or MAV). The applicationdef'nEd in the Standard. following a ‘Program Message Terminator’.

program then investigates the appropriate evelits 0, 1, 2 and 3 and 7 are available to thit5  (DIO6) IEEE 488.2-defined Standard

6.5.2.3  Access via the Application
Program (Contd.)

Subsequent Action

structure until the causal event is discoveredevice designer; only bits 3 and 7 are used in Event Summary Bit (ESB) Final Width = 215mm

The detail for each register is expanded in tHBe 9500, and these are as defined by the SCRYmmarizes the state of the ‘Event Status
following paragraphs, and in the commangtandard. byte’, heldinthe ‘Event Status register’ (ESR),

descriptions. It must be recognized by the applicatiof/N0S€ bits represent IEEE 488.2-defined

programmer that whenever the applicatioﬁonditions in the device. The ',ESB bitiise
hen the byte in the ESR contains one or more

program reads the Status Byte, it can onl ’ :
abled bits which arteue; or falsewhen all

receive summaries of types of events, a Tk
further query messages will be needed to protia® €nabled bits in the byte datse

the details relating to the events themselveBit 6 (DIO7) is the Master Status Summary
For example: a further byte is used to expand Message (MSS bit), and is gate if

on the summary at bit 5 of the Status Byte. one of the bits 0 to 5 or bit 7tisie (bits
) 0, 1 and 2 are alwayalsein the 9500).
6.5.3.3  Status Byte Register _Bit7 (DIO4)SCPI-defined Operation
In this structure the Status Byte is held in the Status Summary Bit (QSS)
‘Status Byte Register’; the bits being allocated; marizes the state of the ‘Operation Status

a§ follows: data’, held in the ‘Operation Status register’
Bits: 0 (DIO1),1(DIO2) and2 (DIO3) are  (OSR), whose bits represent processes in
not used in the 9500 status byte. Thejrogress in the 9500. The OSS bitiewhen

are alwaydalse the data in the OSR contains one or more
Bit 3 (DIO4)SCPI-defined Questionableenabled bits which areue; or falsewhen all
Status Summary Bit (QSS) the enabled bits in the byte daése The OSR

Bit 3 summarizes the state of the ‘Questionablis described iSub-Section 6.5.4
Status data’, held in the ‘Questionable Status

register’ (QSR), whose bits represent SCPI- continued overleaf.
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6.5.3 9500 Status Reporting - IEEE-488.2 Basics  (Contd.)

Reading the Status Byte Register 6.5.3.5 |IEEE 488.2-defined Event Messagédincluding theProgram Message
[(B5TB? Status Register Terminator) to the instrument.

The common queryzSTB? reads the binary The ‘Event Status Register’ holds the Event peadlocked Condition.When the input
number in the Status Byte register. Thé&tatus Byte, consisting of event bits, each of  and output buffers arefilled, with the parser
response is in the form of a decimal numberhich directs attention to particular  gnd the execution control blocked.

which is the sum of the binary weighted valuemformation. All bits are ‘sticky’; ie. once Bit3 Device Dependent Error (DDE)

in the enabled bits of the register. In the 950@rue, cannot return téalseuntil the register is DDE is settrue when an internal operating
the binary-weighted values of bits 0, 1 and 2leared. This occurs automatically when it i?ault is detected, and the appropriate error

are always zero. read by the queryfESR?. The common message is added to the Error Queue. See the
command[CLS clears the Event Statusyqie about the Error Queue' below.
6.5.3.4  Service Request Enable Register and associated error queue, but not
Register the Event Status Enable Register. Note about the ERROR Queue

The SRE register is ameans for the applicatiq o that because the bits are ‘sticky’, it isThe Error Queue is a sequential memory

program to select, by enabling individual Statu , . —stack. Each reportable error has been given
Byte summary bits, those types of events Whic%ecessary to read the appropriate subordinalg jisieq number and explanatory message,
i

are to cause the 9500 to originate an RQS. . gg?::;?}ggi;?gsnzaug\%ﬁ 'f?gr;dfgéosg;a\yvhich are entered into the error queue as the

contains a user-modifiable image of the Statyg, | o't pe renorted Srror occurs. The queueis read destructively

Byte, whereby eactiue bit acts to enable its ' as a First-In/First-Out stack, using the query

corresponding bit in the Status Byte. The ‘Event Status Register’ bits are named irtommand SYSTem ERRor? to obtain a code
. mnemonic form as follows: number and message.

Bit Selector: (SRE phs Nrf .

The common program commani@RE phs Bit_O _Operation Complete (OPC) Rgpeated use of th.e query SYSTem ERRor?
Nrf performs the selection, whenrf is a This bit is true only if OPC has be_en will read successive !Dewce-Deper!dent,
decimal numeric, whose binary decode is thefo9rammedand all selected pending Command and Execution errors 'untll the
required bit-pattern in the enabling byte. _operat_lons are co_mplete. Asthe QSQO (_)peratew?ue IS errlpty, whgn the 'Empty' message
in serial mode, its usefulness is limited to(0,"No error ) will be returned.

For example: registering the completion of long operations,|t would be good practice to repeatedly read

If an RQS is required only when a Standardsych as self-test. the Error Queue until the 'Empty’ message is

defined event occurs and when a messageds | Request Control (RQC) returned.
available in the output queue, therf should ;¢ it is not used in the 9500. Itis alw:

be setto 48. The binary decode is 00110000 se

bit 4 or bit 5, wheitrue, will generate an RQS; _. Bit4 Execution Error (EXE)

but with this decode. even if bit 3tisie, no Bit2 Query Eror (QYE) An execution error is generated if the received
RQS will result. The 9500 always stattsethe QYEtueindicates thatthe application prograng. o mmang cannot be executed, owing to the
Status Byte bits 0, 1 and 2, so they can nevisfollowing aninappropriate message exclzhan.gj%vice state or the command parameter being
originate an RQS whether enabled or not. protocol, resulting in the following situations: y + +t hounds. The appropriate error message
¢ Interrupted Condition. When the 9500 s added to the Error Queue.

has not finished outputting if@esponse See the 'Note about the Error Queue' above.

Messageto a Program Query, and is

interrupted by a nerogram Message

Unterminated Condition. When the

application program attempts to read a

Response Messageom the 9500 without

having first sent the complet®@uery

ays sefthe common comman@LS clears the queue.

Reading the Service Request Enable
Register

The common quenzZSRE? reads the binary
number in the SRE register. Tigsponsésin
the form of a decimal number which is the sum
of the binary-weighted values in the register.
The binary-weighted values of bits 0, 1 and 2
will always be zero.
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Bit5 Command Error (CME) This facility is included to allow the Reading the Standard Event Enable

CME occurs when a received bus commanapplication program to set up conditions s&®egister

does not satisfy the IEEE 488.2 generic syntakat a momentary Power Off followed byThe common quentESE? reads the binary

or the device command syntax programmegkversion to Power On (which could upset theumber in the ESE register. The response is a

into the instrument interface’s parser, and so 8500 programming) will be reported by SRQdecimal numberwhichis the sum of the binary-

not recognized as a valid command. Th&o achieve this, the Event Status register bitweighted values in the register.

appropriate error message is added to the Ermoust be permanentlyue (by CESE phs Nrf

Queue. See the 'Note about the Error Quewghere Nrf > 128); the Status Byte Enable6.5.3.7  The Error Queue

on the previous page. register bit 5 must be set permanentle (by As errors in the 9500 are detected, they are
. commandBSREphs Nrf whereNrfliesin one placed in a 'first in, first out' queue, called the

.?L:IS bitLiJssirotRSg:E.Stlt(li-;Ra(lgvaays dalse of the ranges 32-63, 96-127, 160-191, or 224Error Queue'. This queue conforms to the

255); Power On Status Clear must be disablédrmat described in the SCPI Command

Bit7 9500 Power Supply On (PON) (by CPSCphs Nrf whereNrf = 0); and the Reference (Volume 2) Chapter 19, para 19.7,

This bit is setrue only when the Line Power Event Status register must be readlthough errors only are detected. Three kinds

has just been switched on to the 9500, thgestructively immediately following the of errors are reported in the Error Queue, in the

subsequent Power-up Selftest has begrower On SRQ (by the common quergequence that they are detected:

completed successfully, and the 9500 defaultESR?).

into Manual mode at Power-on. (If the Power-

on default is Procedure mode, remote.5.3.6 Standard Event Status

operation is not available. If the selftest is Enable Register Reading the Error Queue

unsuccessful, the 9500 will report the fact imhe ESE register is a means for the applicatiofhe queue is read destructively as described in

Test mode, which also does not permit remojgrogram to select, from the positions of the bitthe SCPI Command Reference, using the query

operation). in the standard-defined Event Status Byt&iommand SYSTem ERRor? to obtain a code

Whether or not an SRQ is generated by settifjoSe €vents which whemie will set the ESB numbe;and errormessage. The query SYSTem

bit 7 true, depends on the previously-b't truein the Status Byte. It contains a userERRor? can be usedtoread errors |nth'e queue

programmed ‘Power On Status ClearModifiableimage of the standard Event St.atuwt” 'lt is empty, when the message ‘0, No

messagéPSCphs Nrf Byte, whereby eactiue bit acts to enable its Error' will be returned.

corresponding bit in the standard Event Status
* For anNrf of 1, the Event Status Enablegyte,

register would have been cleared at power. .
on, so PON would not generate the ESB bf¢it Selector: LESE phs Nrf

in the Status Byte register, and no SRQN€ Program commandiESE phs Nrf
would occur at power on. performs the selection, whekif is a decimal

numeric, which when decoded into binary,

* If Nrf was zero,and the Event Status produces the required bit-patternin the enabling
Enabling register bitffue, andthe Service pyte,

Request Enabling register bittkue; a .
change from Power Off to Power On will FOr €xample:

generate an SRQ. This is only possibl the ESB bitis required to be seetie only
because the enabling register conditionéhen an execution or device-dependent error
are held in non-volatile memory andocceurs, theNrfshould be setto 24. The binary

restored at power on. decode is 00011000 so bit 3 or bit 4, whee,
will set the ESB bitrue; but when bits 0-2, or
5-7 aretrue, the ESB bit will remairfialse

Command Errors,Execution Errors and
Device-Specificerrors

Section 6: 9500 System Operation — Retrieval of Device Status Information 6.5-5
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6.5.4 9100 Status Reporting — SCPI Elements

6.5.4.1  General 6.5.4.3  Reportable SCPI States
IgnS%dOdltpn tlo IEEEtA'S?'hZ st%tus re|ct)p rting th peration Status Event Register
'mpiements the Operation antp,, following 'sticky' bits are set by their
Questionable Status registers with assomat%g . LT
" sociated conditions:
‘Condition’, 'Event' and 'Enable’ commands. _ .
The extra status deals with current operatidpit 0~ CALIBRATING: the instrument is
ofthe instrument and the quality of operations. performing a VCO characterize,aDAC
characterize or a DC/Square
characterize.

MEASURING: the instrument is

The structure of these two registers is detailed
in Fig. 6.2 together with the nature of the,
reported events. Access to the registers l?éM

detailed in the STATus subsystem Stib- perorming a measurement cycle for
Section 6.6f this handbook. capacitance or resistance.

bit 8 TESTING: the instrumentis running a
6.5.4.2  SCPI Status Registers self test.

The SCPI states are divided into two groupgyestionable Status Event Register

reporting from the Operation or Questionablehe following 'sticky' bits are set by their
Status event register. Each Status register hassgciated conditions:

its own 'Enable’ register, which can be used as

Final Width = 215mm a mask to enable bits in the event regist&t 11 CAPACITANCE: The measurement

itself, in a similar way to that set by tAESE of capacitance is questionable.
command for the Standard Event statusijt 12 RESISTANCE: The measurement of
Register (ESR). resistance is questionable.

Each Status Register is associated with its own
third 'Condition' register (not illustrated in
Fig. 6.2), in which the bits are not 'sticky’, but
are set and reset as the internal conditions
change.

Each Enable Register can be commanded to
set its mask to enable selected bits in the
corresponding Event Register. All registers

(Event, Enable and Condition) can be

interrogated by appropriate 'Queries'to divulge

their bits' states.
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6.6 9500 SCPI Language - Commands and Syntax
The command subsystems are placed in alphabetical order.
6.6.1 Introduction

This Sub-Section lists and describes the set of SCPI-compatible rer6ddel.2  Legend
commands used to operate the 9500. <dnpd> = Decimal Numeric Program Data, used to identify

To provide familiar formatting for users who have previously used the

SCPI reference documentation, the command descriptions are dealt
withinasimilar manner. In particular, each sub-system's documentation

starts with a short description, followed by a table showing the complete

set of commands in the sub-system; finally the effects of individual
keywords and parameters are described. Some extra identification of<cpd>
style and syntax is detailed paras 6.6.1.1 and 6.6.1.® clarify

shorthand meanings.

6.6.1.1  SCPI Syntax and Styles

Where possible the syntax and styles used in this section follow those
defined by the SCPI consortium. The commands on the following
pages are broken into three columns; the KEYWORD, the PARAMETER
FORM, and any NOTES. Notes are signified by an oblique stroke (/)
followed by curly brackets {}.

The KEYWORD column provides the name of the command. The
actual command consists of one or more keywords since SCPIcommands
are based on a hierarchical structure, also known as the tree system.

Square brackets ([]) are used to enclokeyavord that is optional <spd>
when programming the command; that is, the 9500 will process the
command to have the same effect whether the optional node is omitted

by the programmer or not.

Letter case in tables is used to differentiate between the accepted
shortform (upper case) and the long form (upper and lower case).

The PARAMETER FORM column indicates the number and order of
parameter in a command and their legal value. Parameter types are
distinguished by enclosing the type in angle brackets ( < >). If ()
parameter form is enclosed by square brackets ([ ]) these are then
optional (care must be taken to ensure that optional parameters are
consistent with the intention of the associated keywords). The vertical

bar (|) can be read as "or" and is used to separate alternative parameter
options.

numerical information needed to set controls to
required values. The numbers should beNirf' '
form as described in the IEEE 488.2 Standard
Specification.

Character Program Data. This normally represents
alternative groups of unique 'literate' parameter
names, available for the same keyword. In the
notation the set of alternatives will follow thepd>

in the Parameter Form column of the Sub-System
table, enclosed in a pair of braces. For example, in
the OUTPut sub-system, the compound command
header (keywordDUTPuUt[:STATe] isfollowed

by the parameter forrecpd>{ON|OFF|1|0}
The<cpd> gives the denomination of '‘Character’
program data, af@N|OFF|1|0} givesthe actual
characters to be used to command each unique
parameter.

String Program Data. This is a string of variable
literate characters which will be recognized by the
internal 9500 software. They are used for such
inputs as passwords and date/time.

Indicate query commands with no associated
command form, and no attached parameters.
(for exampleCALibration: TRIGger? ).

All commands which may include parameters in the
command form, but also have an additional query
form without parameters.
(for example:ROUTe:SIGNal:[PATH](?)
<cpd>{CH1|CH2|CH3|CH4|CH5}
The response from this query will be one of the
parameters listed in association with the command.
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6.6.2 CALibration Subsystem

This subsystem is used to calibrate the functions and hardware ramge$he <spd> must be the due date of the next calibration for the 9500.
of the 9500. This will correct for any system errors due to drift or ageing It must conform to the format decided by the SYStem FORmat
effects. <spd> command.

Before any calibration can take place, two security levels must be et The <cpd>, PRDXX gives the required number of days advance
First, there is a switch on the 9500 itself that must be set to CAL Warning of the cal due date. .
ENABLE. Having done this, the calibration password command must (Refer to 9500 Verification and Adjustment Handbook, Section 10)

be sent. 6.6.2.4 CALTARG <dnpd>,<dnpd>[,<dnpd>]
Once entered into Calibration mode, the commands presentin the t@m‘ﬁose

at 6.6.2.1 are enabled. For each calibration operation, the required calibration point (factor)

6.6.2.1  CALibration Subsystem Table must be targette(Refer to Section 10, Paras 10.3.4)his command
Keyword Parameter Form permits the user to define three parameters associated with the calibration
CALibration point in the current operation:
:SECure e The first<dnpd> is an integer from 1 to 6, allocated to the
‘PASSword  <spd> calibration point at which calibration is intended. This will be one
EXIT [<spd>,<cpd>{PRD7|PRD14|PRD30|PRDE0}] of those listed on the Calibration mode screen, in ‘Target State', for
‘TARGet <dnpd>,<dnpd>[,<dnpd>] the corresponding function and hardware range.
‘TRIGger? «  The secone&dnpd> is a value which will determine the required
‘SPECial hardware range (amplitudeyf the 9500 for that calibration point.
:DAC? . - . . . .
VCO? e The third, optionalgdnpd> is a value which will determine the
'DCSQ? require(hardware range (frequencyjthe 9500 for that calibration
:FADJust point.
:FADJust?  <dnpd> Once a target has been set, the 9500 adjustment is restricted to values
‘HEAD:DATE(?) <cpd>{CH1|CH2|CH3|CH4|CH5},<spd>, within the selected hardware voltage span and frequency band. In order
<cpd>{PRD7|PRD14|PRD30|PRD60} to release this restriction, one of the following commands must be sent:
6.6.2.2 CAL:SEC:PASS <spd> TRIG? , EXIT or a newTARG command
Purpose Any error which occurs will also release the restriction.

This command is used to gain access to Calibration modessple

must be the correct 'Calibration' password registered in the 9@0%2'5 CALTRIG?
software. The calibration password can be changed only in Configuraf&iPoSe o ] o _
mode from the 9500 front pari@efer to Section 3) Af_ter the pararr_le_tgrs are se_t for callbre_itlon_ atasingle callb_ratlon point,
this command initiates the internal calibration process. This command
6.6.23 CALSECEXIT applies to the TARGet settings.
[<spd>,<cpd>{PRD7|PRD14|PRD30|PRD60}] Response
Purpose Operation is successful: return®a . Operation fails for any reason:

This command is used to switch off Calibration mode, cancelling aiggurns d1' and an error message is put in the error queue.
set CAL:TARG command and protecting the calibration by disabling

the calibration commands. Parameters in the command permit a user

optionally to date-stamp the calibration, record and set up an advance

warning for the next-due calibration date. Certain Functions are not

available in Calibration Mode, for which calibration is not required.

When finishing a calibration procedure, it is necessary to exit from

Calibration mode in order to access these functions.
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6.6.2.6 CAL:SPEC:DAC? 6.6.2.11 :HEAD:DATE(?) <cpd>{CH1|CH2|CH3|CH4|CH5},

Purpose <spd>,<cpd>{PRD7|PRD14|PRD30|PRD60}

This command characterizes the instrument’s main digital-to-analoguepose

converter (DAC). The process takes several minutes to completeThis command is used to set and recall the date stamping of the head

calibration.
Response . '
Operation is successful: return9A . . '(;Lrjlzrrecdp;d> channel listdefines the channel to be stamped (or

Operation fails for any reason: return&'a and an error message is put
.

in the error queue. The <spd>is the date and must be in the format defined by the

SYStem:FORmat? command.

6.6.2.7 CAL:SPEC:VCO? e The<cpd>, PRDXX gives the required number of days advance
Purpose warning of the cal due date.

This_ command characterizes the instrument’s Voltage-controllggSponse

Oscillator (VCO). The query version requires only the channel number. The date is
Response returned in the format defined by the SYStem:FORmat? command.

Operation is successful: return®a .
Operation fails for any reason: returng'a and an error message is pu6.6.3 OUTPut Subsystem

in the error queue. This subsystem is used to configure the output connections of the 9500
6.6.2.8 CAL:SPEC:DCSQ? and switch the output on and off.

Purpose 6.6.3.1  OUTPut Subsystem Table

This command performs calculations to derive the Square functiasyword Parameter Form

calibration constants from the DC calibration constants. OUTPut

Response [:STATe](?) <cpd>{ON|OFF|1]|0}

Operation is successful: return®a .

on IS . 6.6.3.2 OUTP[:STATI(?) <cpd>{ON|OFF|1|0}
Operation fails for any reason: returrit'a and an error message is pu[D

; urpose

In the error queue. This command turns the 9500 output on and off, and connects both the
6.6.2.9 CAL:SPEC:FADJust output signal and trigger signal to the selected output channels.
Purpose The head connection will only be validated when the outputis turned on.
This command selects the adjustment facility to allow the frequerfy error will be generated at this point if the head is not connected to
generation of the instrument to be calibrated. the selected 9500 channel.

6.6.2.10 CAL:SPEC:FADJust? <dnpd> If a head is removed when the output is on, then if SRQs are enabled,

Purpose an 'ON' SRQ will be generated.

This command supplies the <dnpd> value that is to be written to the O©Nor1 — will set the output on
frequency correction DAC. e OFFor0 will set the output off

Response to Query Version

Response The 9500 will returrON if output is on, olOFF if output is off.

Operation is successful: return®a .
Operation fails for any reason: return&'a and an error message is put
in the error queue.
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6.6.4 ROUTe Subsystem
This subsystem is used to configure the output channels to be usefl.to¥.3  ROUT:SIGN[:PATH](?)

signal and trigger outputs. <cpd>{CH1|CH2|CH3|CH4|CH5}
6.6.4.1 ROUTe Subsystem Table Pu_rpose . i . . . .
Kevword parameter Form This command is used to define which channel is associated with the
ROyUTe signal output.
. FITTed(?) <cpd>{CH1|CH2|CH3|CH4|CH5} The<cpd> does not turn the output on, only selects the signal channel
- SIGNal to be used. If the outputis on and the channel is to be changed, then the
[:PATH](?) <cpd>{CH1|CH2|CH3|CH4|CHS5} output will be turned off, the new channel will be selected and the output
:IMPedance(?) <dnpd> will be turned back on again.
'SKEW(?) <cpd>{CH1|CH2|CH3|CH4|CHS5}, A settings conflict will be generated if a signal channel is selected that
DUAL(?) <cpd> {CaolTléger'ﬂg{CHMCHs} is already in use, and an error message will be generated.
' ' {CH1|CH2|CH3|CH4|CH5} Response to Query Version
- TRIGger The 9500 will return the name of the selected signal channel.
[PATH](?) <cpd>{CH1|CH2|CH3|CH4|CH5|NONE}
[,<cpd>{ACTive|CAble}] 6.6.4.4 ROUT:SIGN:IMP(?) <dnpd>
:IMPedance(?) <dnpd> Purpose
‘RATI0(?) <dnpd>

This command chooses between th@ 50 1MQ scope impedance
_ 5 g matching levels for the selected signal channel.
6.6.4.2  ROUTFITT? <cpd>{CH1|CHZ|CH3|CH4|CHS} The value ofdnpd> is rounded to select the required impedance:

_FFﬁ_rpose q il berdate | b d valuess<b5 select 5@; values>55 select 1MD.
is query command returns tiype serial numbeyrdate last calibrate Response to Query Version

andcalibration due datef the active head fitted to the <cpd> chann(-ﬂl.he 9500 will returs0 if 500 is selected. ofE6 if IMQ is selected
Response Format ' '

The response will be aArbitrary ASClI Response Data> 6.6.45 ROUT:SIGN:SKEW(?)

element, consisting of four comma-separated fields: <cpd>{CH1|CH2|CH3|CH4|CH5},{ON|OFF|1|0}
Field1 Type (e.g. 9510|9520|CABL|NONE). Purpose

Field 2  Serial Number up to 13 characters. . .
Field3 Date that the head last calibrated. in th " Use this command to choose a single channel, then use the
¢ a’e that the head was fast calibrated, In the currently {ON|OFF|1]0}  element to turn the channel ON or Off. Repeat for

) defined date fO'T“a". . . each channel. Note that at least two channels must be selected for
Field 4 Date thatthe calibration of the head is due, in the currently- .
signals to be generated.

defined date format A setti flict il b ted if the SKEW function has not
For example, for a channel with an active head fitted: beseen !sne%:c(igg ict error will be reported it the unction has no

'9510,12345,1997/02/28,1998/02/27 ' Other ROUTe-SIGNal d 4 ROUTE:TRIG q
If there is no active head fitted to the <cpd> channel, the response Wlner 0 1€ a commands an & ger commands
are not valid in Zero Skew function.

be:

' NONE,0,0000/0/00,0000/0/00 ' Response to Query Version

The 9500 can only determine that a cable has been fitted if this v-l\—/gg 9500 will return all of the selected channels.

informed viath&ROUT:TRIG[:PATH](?) commandpara6.6.4.5)
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6.6.4.6 ROUT:SIGN:DUAL(?) 6.6.4.8 ROUT:TRIGIMP(?)  <dnpd>

<de>{CH1|CH2ICHS'CH4|CH5}, Purpose
<cpd>{CH1|CH2|CH3|CH4|CH5} This command chooses between th@ 58 1MQ scope impedance
Purpose matching levels for the selected trigger channel.

This command is for use within the Sine function to OUtpUt the Sigﬂa{e value of<dnpd> is rounded to select the required impedance:
selection on two active heads at the same time. Note that two chanpglfes<55 select 5@; values>55 select 1MD.

must be selected for signals to be generated. Inthe parameter list allm’&’npting to set the trigger channel impedance when the trigger has
the first <cpd> selects the Master signal, the second <cpd> select%m set to 'CABLE' will cause a 'settings conflict' error

Slave signal. . . . .
. . . . ) . Commands setting the trigger channel impedance, when the trigger has
A settings conflict error will be reported if the 'SINusoid' function Sha'ﬁ%en set to 'NONE', will be ignored

has not been selected. .
Response to Query Version

This dual mode is cancelled on receipt of a ROUTe:SIGNal <cpga 9500 will returrs0 if 50Q is selected, ofE6 if IMQ is selected.
command or on selection of another function.

Both signals must have the same expected impedance. Itisnotpossigla.9  ROUT:TRIG:RAT(?) <dnpd>

to set their impedances independently. Purpose

Response to Query Version This command sets the trigger frequency as a ratio of the selected
The 9500 will return the two selected channels, in the same ordersynction.

There are three distinct values, divide by 1, divide by 10, divide by 100.

6.6.4.7 ROUT:TRIG[:PATH](?) <cpd>{CH1|CH2|CHS3]| The<dnpd> will be rounded in the ranges:

CHA4|CHSINONE}, <cpd>{ACT|CABL}] 09<dnpd<1.1 selects 1:1 ratio
Purpose 9.0 <dnpd < 11.0 selects 1:10 ratio
This command defines the channel associated with trigger output. 90.0 < dnpd < 110.0 selects 1:100 ratio
The ROUT:TRIG command also has the ability to select no trigg&falues outside these ranges will generate a settings “Data out of range”
output at all, using the NONE parameter. error.

The<cpd> does not turn the output on, only selects the trigger chanRelsponse to Query Version
to be used. If the output is on and the channel is to be changed, themhlked500 response returns the selected ratio as follows:
output will be turned off, the new channel will be selected and the output  jf 1:1 is selected 9500 returis

will be turned back on again. if 1:10 is selected 9500 returf§;
A settings conflict error will be generated if a trigger channel is selected if 1:100 is selected 9500 returhE2.
that is already in use, has a cable plugged in, or is not connected. An

error message will be generated.

The optionakcpd> also determines which channels will use an active

head to deliver the trigger signal, and not a plain cable (with no head

inserted). If theACTive|CABLe <cpd> is not present then the

selected channel type will not change.

If an active head is inserted into a channel that has been designated a

CABLe, then the output will be turned off and the CABLe selection will

be overridden by the ACTive setting.

Response to Query Version
The 9500 will return the name of the selected trigger channel.
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6.6.5 SOURce Subsystem

This subsystem is used to select the sources of 9500 output . 6.6.5.1 SOURce Subsystem Table (Contd.)

Note about backward compatibility with programs written for
the Model 9100 plus Option 250: K d
For users upgrading to Model 9500 who already have SCPI prograr%gwor
written for Model 9100, a number of 9100 commands have bé%%&l\cl?:]tion
included in the 9500 command set. These 'SCOPE' commands can | € SHAPe](?)
used to make the 9500 select functions and parameters corresponding

to those of the 9100. PARameter
Where 'SCOPE' commands are available, the keywords and parameterspc

are shown as an alternative to the basic 9500 commands. :GROuNd(?)
:SQUare

6.6.5.1 SOURce Subsystem Table Egéalmﬂ(('%

Note to the [SOURce] Subsystem Table :EQ% ANsition(?)

Many optional keywords are included in the table; shown in square  :speed(?)
brackets, as required by the SCPI reference document. The structure ofMARKer
the command set is such that in all cases, these optional keywords can :WAVEform(?)

AN
be omitted. ;obﬁﬁzhgm(')
Notes about Types of Command Separators EAMPLitude(?)
The [SOURce] subsystem has a complex tree structure. To clarify E)N(E(F:{S%/e(?)

descriptions, examples of branching are referred to the root, so that 1RiGger()
rather than using the valid short-gutbranching separator, it is shown ‘RAMP

as returning to the root by;a  separator. TIME(?)
‘TRIGger(?)

This does not mean that valid short-cut 'program message unit' separatorsSKEW
cannot be used, but merely that we are defining the commands in full, __ALIGnment(?)

to avoid confusion. TEtm’Eg?
The following commands are for 9100 compatibility E\E(\Dlj((;))
(They arenotincluded in the maiBOURCcetable, butloappear in the :POLarity(?)
command descriptions): 'LEAKage :
Keyword Parameter Form E%IL\GT;E()?)
[SOURce] ‘EXTemal
:SCOpe :VOLTage
[:SHAPe](?) <cpd>{DC|SQUare|EDGe|MARKer|SINusoid) [LEVel]
UUT_Z(?) <dnpd> [:IMMed|at¢]
“TRANSition(?) <cpd>{RISing|FALLing} -CURRerEiAMPL'tUde](?)
[SOURCe] [LEVel]
:SPERiod[:CW|FIXed](?) <dnpd> [IMMediate]
[:AMPLitude](?)
:FREQuency
[:CWI|FIXed](?)
:PERiod
[:CW|FIXed](?)

The following are standard 9500 commands:

Parameter Form

<cpd>{DC|SQUare|EDGe|MARKer|SINusoid|
OPULse|TELevision|LEAKage|
RAMP|SKEW|EXTernal}
<cpd>{ON|OFF|1|0}

<cpd>{POSitive|NEGative|SYMMetrical}
<cpd>{ON|OFF|1|0}

<cpd>{RISing|FALLing}
<dnpd>

<cpd>{SQUare|PULSe|TRIangle|LINE}
<cpd>{ON|OFF|1]0}

<dnpd>
<dnpd>

<cpd>{SINGle|CONTinuous}

<dnpd>
<cpd>{STARM|MIDDIe}

<cpd>{DEFault|PRECision}
<dnpd>
<cpd>{COMPosite|FRAMe}
<cpd>{BLACK|GREY|WHITe}
<cpd>{POSitive|NEGative}

<cpd>{OPEN|CLOSe}
<cpd>{SINGle|CONTinuous}

<dnpd>

<dnpd>
<dnpd>
<dnpd>
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6.65.2 [SOURJ:FUNC[:SHAP](?) <cpd>{DC|SQUIEDGE|MARK|SIN| 6.65.3 [SOURJ:PARIDC:GRO(?) <cpd>{ON|OFF|1[0}
OPUL|TEL|LEAKIRAMP|

SKEW|EXT) Purpose

This command sets the output of the DCV signal to zero (0V) when
selected ‘ON’ and will return the output to its previous value when
selected ‘OFF’. Changing function will turn off the ground selection.
Purpose With output 'ON', a settings conflict error will be reported if the DC
This defines the main signal required output. i.e. selects the soduretion has not been selected.

function of the 9500.

(9100 Option 250 compatible)
[SOUR]:SCOP[:SHAP](?)  <cpd>{DC|SQU|EDGE|MARK|SIN}

<cpd>

<cpd> The 'character program datpd>ON or <cpd>1 sets the output
The 'character program data' determines the waveshape of the owgtage to ground OV. Conversekcpd>OFF or<cpd>0 returnsthe
signal. It can be chosen from ten alternatives: output to its previous value.
DC Determines that subsequent selection of VOLT @§esponse to Query Version

CURR will have a DC component only. The instrument will retur®N(grounded) oOFF (not grounded) as
SQUare Determines that subsequent selection of VOLT Qfrogrammed.

CURR will have a square waveshape.
EDGE Selects the edge function. The waveshape is selecheétb.4 [SOUR]:PAR:SQU:POL(?) <cpd>{POS|NEG|SYMM}

with a separate command. Purpose
MARKer Selects the timing marker waveshape. ; ; . . . _
SINusoid Selects the levelled sinusoidal waveshape. 'SFh::niz?i?;r;dbzilte;:éh\?oﬂzI.arlty ofthe square wave: above, below, or Final Width = 215mm
OPULSe Selects the energy pulse used to test the overload

settings conflict error will be reported if the SQUare function has not

detection of scopes.
P been selected.

TELevision Selects the TV waveform video test signals.
LEAKage Selects the open and closed head conditions used<tpd>

determine the UUT's leakage current. The 'character program datapd>POS sets the output square wave in
RAMP Selects the Ramp Function. a positive direction, referred to ground. Similakgpd>NEGsets the
SKEW Selects the Zero Skew Function. output square wave in a negative direction referred to ground, and
EXTernal Selects the Auxiliary Input signal. <cpd>SYMNMsets the output square wave symmetrically about ground.

The [SOURce]:SCOPe[:SHAPe] command is for backwalesponse to Query Version

compatibility with Option 250 in the 9100. Note that there are sorfibe instrument will retur?OS NEGor SYMMas programmed.
amplitude/frequency selections that were available on the 9100, but are

not covered on the 9500.

The query form of this command returns the short-form version of the
command. If none of the above are currently selected (i.e. instrument is
in measurement mode) then the word ‘NONE’ will be returned.
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6.6.5 SOURce Subsystem (Contd.)
6.655 [SOUR]J:PAR:SQU:GRO(?) <cpd>{ON|OFF|1|0} 6.65.7 [SOURJ:PAREDGE:SPE(?)  <dnpd>
Purpose Purpose

This command sets the square wave output of the signal to zero (DMs command selects the speed (slew rate) of the Edge function.

when selected ‘ON’ and will return the output to its previous value Whisettings conflict error will be reported if the EDGE function has not
selected ‘'OFF’. Changing function will turn off the ground selectiogeen selected.
With output 'ON', a settings conflict error will be reported if the SQUaL%npd>

function has not been selected. The<dnpd> is rounded so that:

<cpd> dnpd = 600E-12 selects 100ns edge (HV Edge).
The 'character program dat&pd>ON or <cpd>1 sets the output 200E-12 <dnpd <600E-12  selects 500ps edge.
voltage to OV. Converselyscpd>OFF or<cpd>0 returns the output dnpd < 200E-12 selects 150ps edge.

o its previous value. For details of local operation and parameter limitations, refed¢tion

Response to Query Version 4, Sub-Section 4.{Edge Function).

The instrument will retur®N(grounded) olOFF (not grounded) as Response to Query Version

programmed. The instrument will return the present edge speed setting.
6.6.5.6 [SOUR]:PAR:EDGE:TRAN(?) <cpd>{RISing|FALLing} DAD- . o S
[SOUR]'SCOP-TRAN(?) <cpd>{RISingFALLing} 6.6.5.8 [SOUR]:PAR:MARK:WAV(?)  <cpd>{SQU|PULS|TRIILINE}
Purpose
Purpose

. . . ._This command selects the waveshape of the timing marker function.
This command applies only to the Edge function. It selects the direction” . : i )
of the edge which follows the trigger. Asettings conflict error will be reported if the MARKer function has not

. . . . . been selected.
A settings conflict error will be reported if the EDGE function has not . o
been selected. Note that period/frequency restrictions are placed on the waveshape

selection. An 'Settings Conflict' error will be reported when outside

<cpd> limits.

<cpd> RIS sets a positive-going edgegpd> FALL sets a negative- . ,

going edge. <cpd> ‘'character program data' selects waveforms as follows:
<cpd>SQU : square/sine waveform,

For details of local operation and parameter limitations, refdtion <cpd>PULS : pulse waveform,

4, Sub-Section 4.fEdge Function). <cpd>TRI  : narrow triangular waveform,

Response to Query Version <cpd>LINE : square waveform at line frequency.

The instrument will return the present edge setfti§: or FALL. For details of local operation and parameter limitations, refer earlier to

Section 4Sub-Section 4.8Time Marker Function).

Response to Query Version
The instrumentreturns tkepd> forthe presently-selected waveform.
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6.659 [SOURJ:PARMARK:HIGH(?) <cpd>{ON|OFF|1/0} 6.65.11 [SOUR]J:PAR:OPUL:EXEC

Purpose Purpose

This selects whether the current edge wave shape has every 10th Pleiaskcommand will cause the 9500 to apply the overload pulse.
‘highlighted’, by increasing the peak's amplitude. A settings conflict error will be reported if the OPULse function has not
A settings conflict error will be reported if LINE marker waveshape igen selected or if Output is not already ON.

selected. The EXECute command is not buffered in the 9500. It will be ignored
<cpd> and discarded if a current EXECute command is not completed

The'character program datapd>ONor<cpd>1 turns the highlighted
waveform ON. Converselyscpd>OFF or <cpd>0 removes the 6:6:5.12 [SOURJ:PAR:OPUL:POWer?

highlight from the waveform. [SOUR]:PAR:OPUL:DURation?
For details of local operation and parameter limitations, refer earlieFi¢fPose _
Section 4Sub-Section 4.8Time Marker Function). These two query commands can be used to find out the Power and

) Duration settings which have been selected by the Amplitude/Energy
Response to Query Version combination.
The instrument will retur®@N(highlighted) oOFF(not highlighted) as Avalue of 200E33 will be reported if the OPULse function has not been
programmed.

selected.
6.6.5.10 [SOUR]:PAR:OPUL:AMPL(?) <dnpd> R ) 5 ] )
[SOURJ:PAR:OPUL:ENER(?) ~ <dnpd> 66513 [SOURIPAR:OPULTRIG(?)  <cpd>{SING|CONT} Final Width = 215mm

Purpose Purpose
These commands are used together to set the parameters of the ove-rrpoea'xs'fg azo?JrTc?g:] selects the type of UUT triggers associated with the

test. The combination of amplitude and energy set the power contai%\ég

within the pulse that will be applied to the unit under test. The amplitufdd9€rs are only produced if the output is on.
<dnpd> must be signed* for negative pulse direction. TheseA settings conflict error will be reported if the OPULse function has not

commands do not apply the pulse, just select the parameters. been selected.
Pulse power and pulse duration are internally calculated from these 4gpd>

commands of amplitude and energy. SINGle . Generates one trigger coincident with the start
A settings conflict error will be reported if the OPULse function has not of the overload pulse.

been selected. CONTinuous : Selects a free running (100 Hz) trigger signal.
<dnpd> For details of local operation and parameter limitations, refget¢tion
The Amplitude<dnpd> has units of Volts, and is restricted to: 4, Sub-Section 4.1@®verload Pulse Function).

5<dnpd €20 or-20 <dnpd <-5 .
The Energydnpd> has units of Joules, and is restricted so that:
1.6 <dnpd <50.

For details of local operation and parameter limitations, refset¢tion
4, Sub-Section 4.1@verload Pulse Function).

Response to Query Version
The instrument will return the <dnpd> for the present amplitude or
energy.

Response to Query Version
The instrument will return the <cpd> for the currently-selected trigger

type.
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6.6.5 SOURce Subsystem (Contd.)
6.6.5.14 [SOUR]:PAR:RAMP:TIME(?)  <dnpd> 6.6.5.16 [SOUR]:PAR:SKEW:ALIGnment(?) <cpd>{DEFaultPRECision}

Purpose Purpose
This command selects the rise time of the ramp. Note that it doesTos command enables and disables the application of precision
set the frequency of the signal (this is three times the ramp time). calibration to the Zero Skew output waveforms. Note that the Zero

A settings conflict will be reported if the RAMP function has not beé¥kew offsets must have already been set up manually, as there is no
selected. command to perform this calibration via the remote interface.

A settings conflict will be reported if the Zero Skew function has not

<dnpd>
lmsto 1s : is rounded to the nearest decade poinli).een selected.
. . Lo . <cpd>
ZoégEfgltlasc?igr?(fllz_piﬁreﬁogsr:g ?:?Jr:g]ig;e; limitations, re@tion DEFault : the inter-channel skew is set to default
' (£50ps).
Response to Query Version PRECision : the precision adjustments, already
The instrument will return the rounded <dnpd>. carried out and stored manually, are applied.

For details of local operation and parameter limitations, refed¢tion

6.65.15 [SOURJ:PARRAMP:TRIG(?)  <cpd>{STAR{MIDDIe} 1, Sub-Section 4 1610 Skew Function)

Purpose

This command selects the type of triggers associated with the R%ﬁéponse to Que_ry Version .
function. instrument will return the <cpd> for the currently-selected trigger

type.
Triggers are produced only when the Output is ON. P

A settings conflict will be reported if the RAMP function has not beg 517 [SOUR]:PAR:TEL:LINE(?) <dnpd>
selected.

Purpose
<cpd> This command selects the line frequency standard of the TV composite
STARt generates one trigger coincident with the stayideo function.
of the rising ramp. e ) A settings conflict will be reported if the TELevision function has not
MIDDle generates one trigger coincident with the peag%en selected.
of the rising ramp.
. . s . <dnpd>
For details of local operation and parameter limitations, refsgd¢tion <600 : is rounded to select 525 line.
4, Sub-Section 4.1@ inear Ramp Function). >600 is rounded to select 625 line.

Response to ngry Version . For details of local operation and parameter limitations, refsedtion
The instrument will return the <cpd> for the currently-selected triggers, ,,-section 4.1(Composite Video Function).

type.
Response to Query Version

The instrument will return the rounded <dnpd> for the currently-
selected line frequency standard.
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6.65.18 [SOUR]J:PAR:TEL:SYNC(?) <cpd>{COMP|FRAM} 6.65.20 [SOURJ:PARTEL:POL(?) <cpd>{POS|NEG}

Purpose Purpose
This command selects the sync standard of the TV function (availabfés command inverts the polarity of the TV waveform.
on the trigger channel if one has been selected). A settings conflict will be reported if the TELevision function has not

A settings conflict will be reported if the TELevision function has nditeen selected.
been selected.

<cpd>
<cpd> The 'character program datapd>POS sets the output square wave in
COMPosite : selects the full composite sync standard.  a positive direction, referred to ground. Similargpd>NEGsets the
FRAMe . selects the frame sync standard. output square wave in a negative direction referred to ground.
For details of local operation and parameter limitations, refe¢tion FOr details of local operation and parameter limitations, refégétion
4, Sub-Section 4.1(Composite Video Function). 4, Sub-Section 4.1Composite Video Function).
Response to Query Version Response to Query Version

The instrument will return the <cpd> for the currently-selected syhB€ instrumentwill returnthe <cpd> for the currently-selected polarity.

standard.
66.6.5.21 [SOUR]J:PAR:LEAK:STAT(?)  <cpd>{OPEN | CLOS}

6.6.5.19 [SOURJ:PAR:TEL:LEV(?) <cpd>{BLAC|GREY|WHIT} Purpose
This command selects the leakage function. The <cpd> parameters are

Purpose ; >
This command selects one of the three amplitude levels of the 43#d to determine which of the leakage currents are measured.
waveform. A settings conflict will be reported if the LEAKage function has not
A settings conflict will be reported if the TELevision function has n&een selected.
been selected. <cpd>
<cpd> OPEN . selects open-circuit output.

BLACk . selects the black-level amplitude. CLOSe : selects short-circuit output.

GREY : selects a mid-level amplitude equivalent to gor details of local operation and parameter limitations, refse¢tion

TV grey tone. 4, Sub-Section 4.1@nput Leakage Function).
WHITe . selects the white-level amplitude.

_ _ . ~ Response to Query Version
For details of local operation and parameter limitations, ref&e¢tion  The instrument will return the <cpd> for the currently-selected open/
4, Sub-Section 4.1(Composite Video Function). short circuit state.

Response to Query Version
The instrumentwill return the <cpd> for the currently-selected amplitude
level.
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6.6.5 SOURce Subsystem (Contd.)

6.6.5.22 [SOURJ:PAR.LEAKTRIG(?)  <cpd>{SING|CONT} 6.6.5.25 [SOUR]:VOLT[:LEVE]IMM]:AMPL](?) <dnpd>
Purpose Purpose
This command selects the type of triggers associated with the leakBtgie command selects either DC or AC Voltage hardware, dependent
function. upon thdC orSQU|EDGE|MARK|SINJOPUL|TEL|LEAK|EXT
Triggers are only produced if the output is on. parameter included in the most-recdfltfNC command.
A settings conflict will be reported if the LEAKage function has netdnpd>
been selected. The <dnpd> is a number which sets the required output voltage
<cod amplitude, expressed in units of DC or pk-pk AC Volts. It will
pd> . , i .
SINGle . Generates one trigger coincident with ea@ptomatlcally choose the 'best' hardware range for the defined voltage

output. The 9500 will accept signed or unsigned positive values for DC

change of state of the open or close. : :
M_oltage. Only DC may be given a negative <dnpd>.

CONTinuous : Selects a free running (100 Hz) trigger sign

For details of local operation and parameter limitations, reeetion ' e Voltage command will cancel the ground mode, if it is active.

4, Sub-Section 4.1dnput Leakage Function). Response to Query Version

Response to Query Version The instrument will return the present DC or AC voltage output value,

The instrument will return the <cpd> for the currently-selected trig#(?pendent upon tHeC or S,Q,UIEI?GEIMAR,KISlNlOPULlTELl

type. EAK|EXT parameter implicit, or included, in the most-rededtNC
command. The returned number will be in standard scientific format

6.65.23 [SOUR:PAREXT (for example: -20mV DC wquld be returned-@0E-2 ; positive
numbers, however, are unsigned).

Pu_rpose . . If the function is not selected, the qu&®LT?will return the invalid
This command selects the AUX INPUT signal for routing to any of the .\ (2E35), or 0.0 if the output is grounded

five channels. The required channel is selected using the ROUTe sub-
system. Refer t8ection 4Sub-Section 4.15@wux Input Function).

6.6.5.24 [SOURJ:SCOPe:UUT Z(?) <dnpd>

Purpose
This command is for backwards compatibility with the 9100+250 and
selects the impedance matching for the signal and trigger channels.

<dnpd>
<55 : isrounded to select 8D
>55 : isrounded to select 10

Response to Query Version
The instrument will return the rounded <dnpd> for the currently-
selected UUT input impedance.
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6.65.26 [SOUR]J:CURR[.LEVE]J:IMM]:AMPL](?) <dnpd> 6.65.28 [SOURJ:PER[:CW|FIX](?) <dnpd>

Purpose [SOUR]:SPER[:CWI|FIX](?) <dnpd>

This command selects either DC or AC Current hardware, dependéoite

upon theDC or SQU parameter included in the most-recétiNC The SPERiod command is used for backward compatibility with
command. Option 250inthe 9100. Inthe 9100, the SPER command was available
only in Edge and Timing Markers functions, but in the 9500, the PER

<dnpd> . . . ) .
Enmand is available in all applicable functions.

The <dnpd> is a number which sets the required output curr&R
amplitude, expressed in units of DC or pk-pk AC Amps. It wiPurpose

automatically choose the 'best' hardware range for the defined curfdngé command is used to set the period of the currently-selected
output. The 9500 will accept signed or unsigned positive values for @&veform. The CW and FIXed optional parameters are included to stay
Current. Only DC may be given a negative <dnpd>. with the SCPI definition of the period command. The command is valid

. o . . only for AC waveshapes.
A settings conflict will be reported if the DC or Square function has not

been selected. <dnpd>
The <dnpd> is a number which sets the required output period of the

Response to Query Version selected operation, expressed in units of Seconds. It will automatically

The instrument will return the present DC or AC current output Vallf:‘?roose the 'best' hardware range for the defined period of output.
dependent upon tHeC or SQU parameter implicit, or included, in

the most-recentFUNC command. The returned number will be ifRésponse to Query Version ] )
standard scientific format (for example: -200mA DC would be returnéfie instrument will return the present output period value for the Final Width = 215mm
as-2.0E-1 ; positive numbers, however, are unsigned). selected operation, dependent uporgammeter implicit, orincluded,
If the function is not selected, the qUE@YRRill return the invalid N the most-recenfFUNC command, and the most-rec&@LT or
number (2E35). CURRcommand. The returned number will be in standard scientific
format (5Qus would be returned &0E-5 ).

6.6.5.27 [SOURJ:FREQ[:CW|FIX](?) <dnpd>

Purpose

This command is used to set the frequency of the currently-selected
waveform. The CW and FIXed optional parameters are included to stay
with the SCPI definition of the frequency command. The command is
valid only for AC waveshapes.

<dnpd>

The <dnpd> is a number which sets the required output frequency of the
selected operation, expressed in units of Hertz. It will automatically
choose the 'best' hardware range for the defined frequency of output.

Response to Query Version

The instrument will return the present output frequency value for the
selected operation, dependent uporgammeter implicit, orincluded,

in the most-recenEFUNC command, and the most-rec&@LT or
CURRcommand. The returned number will be in standard scientific
format (20kHz would be returned a9E4 ).
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6.6.6 CONFigure Subsystem

This subsystem is used to select the input resistance orinput capacitafée8 READ?

measurement mode. Purpose

Note about Measurement in the 9500: This query-only command is used to return the most-recent measurement
There are only two parameters that a 9500 can measure: the UUT ifgreither the UUT input resistance or capacitance function as appropriate.
capacitance and the UUT input resistance. These are si
measurgmentswﬂh the user having no control over readrate, resolu f& command will return the last measurement taken for either the
trigger timing, etc. resistance or capacitance function (as appropriate).

Note that the Group Execute Trigger (GET) is not available on the 9500.

(The instrument is configured with ‘DTO’ interface capability: 'néXesistance . )
device trigger capability'.) In the case of successfully measuring the resistance value of the UUT,

this command will return a number within the approximate range of 10
6.6.61 CONFigure[:RESistance|CAPacitance] Fo 153 or 50E3 to 20E6 depending on the setting of the 9500 channel
impedance.

é%ponse to Query

Purpose ;
This command is used to select the UUT input resistance or capacit&rifRacitance

measurement function as appropriate. Exit from the measureniBjife case of successfully measuring the capacitance value of the UUT,
function via theSOURce:FUNCtion:SHAPe commands. this command will return a number within the approximate range of

Any command that is received that cannot be executed (e.g. :VOI]_"P.E'12 t0 120.0E-12.

:FREQ etc.,) will generate a ‘settings conflict’ error. Value Cannot be Resolved
If the resistance or capacitance is selected, but the measurement is
6.6.6.2 CONFigure[? unable to resolve a value (i.e. no scope connected) then the value 2E35

Response to Query will be returned.

The instrument will return either 'RES' or 'CAP' if the measureme¥either RESistance nor CAPacitance Selected

function is selected, or 'NONE' if not selected. If neitherRESistance norCAPacitance isselected, thiscommand
will return 2E35.
Note According to the SCPI spec, if a measurement is requested
when it is not possible to perform the task (i.e. output off, function not
selected, etc.) then the message -230, ‘Data corrupt or stale’ is putin the
error buffer. NO READING IS RETURNED. This may hang the bus
if the user application is poorly written because the controller will be
expecting an answer to its query command. For user-friendliness a
value of2E35 is always returned.
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6.6.7 STATus Subsystem

This subsystem is used to enable bits in the Operation and QuestiortahlE3  STAT:OPER:ENAB(?) <dnpd>
Event registers. The Operation and Questionable: Event, Enable an
Condition registers can be interrogated to determine their state. §?
further information regarding the Status structure, ref8utm-Section
6.5.

ose

T:OPER:ENAB <dnpd> sets the mask which enables those
Operation Event register bits which are required to be summarized at bit
7 of the IEEE 488.2 Status Byte register.

6.6.7.1  STATus Subsystem Table <dnpd>
This is a decimal integer whose binary equivalent represents the bits

Keyword Parameter Form required to be enabled.
STATus .
-OPERation For exampldrefer to Fig. 6.2 and paras 6.5:4)
[EVEN{? The commandSTAT:OPER:ENAB 272  would be required to
‘ENABIe(?) <dnpd> enable only the 'TESTING' and '"MEASURING' bits 8 and 4 of the
:CONDition? Operation Event register.
:QUIEStionable Response to the Query Version
[5\\‘%\:‘]1 <dod> A<dnpd> inthe form of an Nrl number is returned. The value of the
; &(?) p number, when converted to base 2 (binary), identifies the bits set in the
:CONDition? .
Operation Enable mask.
:PRESet

For exampldrefer to Fig. 6.2 and paras 6.5:4) . . _
6672 STAT:OPER[EVEN]? If only the 'MEASURING' and 'CALIBRATING' bits 4 and 0 of the Final Width = 215mm

register are enabled, the numt&r would be returned.
Purpose

STAT:OPER?returns the contents of the Operation Event registgls 74  STAT:-OPER:COND?

clearing the register.
Purpose

Response STAT:OPER:COND?returns the contents of the Operation Condition

A <dnpd> in the form of an Nr1 number is returned. The value of thgyister (not shown in Fig. 6.2), which is not cleared by the command.
number, when converted to base 2 (binary), identifies the Operation ) ) ) ] ] o
Event register bits to determine their current status. N.B. This register contains transient states, in that its bits are not

'sticky’, but are set and reset by the referred operations. The
response to the query therefore represents an instantaneous
'Snapshot’ of the register state, at the time that the query was
accepted.

For exampldrefer to Fig. 6.2)
If the 9500 had just performed a selftest, the TESTING' bit 8 of the
register would be set, and if no other Operation Event bits were
enabled, the numb256 would be returned. Bit 8 (indeed, all bits

in the register) would be reset by this query. Response .
A<dnpd> inthe form of an Nrl number is returned. The value of the

number, when converted to base 2 (binary), identifies the Operation
Condition register bits to determine their current status.

For exampldrefer to Fig. 6.2)
If the 9500 was in the process of performing a selftest, only the
"TESTING' bit 8 of the register would be temporarily set, and the
number256 would be returned.
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6.6.7 STATus Subsystem (Contd.)

6.6.75 STAT:QUES[:EVEN]? 6.6.7.7 STAT:QUES:COND?

Purpose Purpose

STAT:QUES?returns the contents of the Questionable Event regist8sTAT:QUES:CONDZeturns the contents of the Questionable Condition

clearing the register. register (not shown in Fig. 6.2), which is not cleared by the command.

Response N.B. This register contains transient states, in that its bits are not

A<dnpd> inthe form of an Nr1 number is returned. The value of the ‘sticky’, but are set and reset by the referred conditions. The

number, when converted to base 2 (binary), identifies the Questionable ~ 'e€sponse to the query therefore represents an instantaneous

Event register bits to determine their current status. 'Snapshgt' of the register state, at the time that the query was
accepted.

For exampldrefer to Fig. 6.2 and paras 6.5:4)
If an error had been initiated by a doubtful measurement durfi§SPonse )
resistance operations, the 'sticky’ 'RESISTANCE' bit 12 of the<dnpd> inthe form of an Nr1 number is returned. The value of the
register would be set, and if no other Questionable Event bits wakgnber, when converted to base 2 (binary), identifies the Questionable
enabled, the numbé096 would be returned. Bit 12 (indeed, allCondition register bits to determine their current status.

bits in the register) would be reset by this query. For exampldrefer to Fig. 6.2)
If a doubtful measurement was generating an error during
6.6.7.6 STAT:QUES:ENAB(?) <dnpd> Capacitance operations, and the temporary 'CAPACITANCE' bit

11 of the Condition register was set; and if no other Questionable

Purpose Condition bits were set, the numi2848 would be returned.

STAT:QUES:ENAB <dnpd> sets the mask which enables those
Questionable Event register bits which are required to be summarized

at bit 3 of the IEEE 488.2 Status Byte register. 6.6.7.8 STAT:PRES

<dnpd> SCP!-Maanated Cpmmand . .

This is a decimal integer whose binary equivalent represents the bt§ intention behind mandating tTAT:PRES command is to

required to be enabled. enable all bits in the SCPI-defined 'Device-dependent’ and 'Transition'
registers in order to provide a "devicglependent structure for

For examplgrefer to Fig. 6.2 and paras 6.5:4) determining the gross status of a device".

The commandSTAT:QUES:ENAB6144 would be required to .
enable only the 'RESISTANCE' and 'CAPACITANCE' bits 12 arfgU"P0se in the 9500

11 of the Questionable Event register. In the 9500, the fgnctions of the 'Transition' registers are not required,
so no access is given. TRRES command therefore affects only the

Response to the Query Version two device-dependent enabling registers:

A<dnpd> inthe form of an Nrl number is returned. The value of the The Operation Event Enable register

number, when converted to base 2 (binary), identifies the bits set in the The Questionable Event Enable register.

Questionable Enable mask. Refer toFig. 6.2 SendingSTAT:PRES will set true all bits in both

For examplérefer to Fig. 6.2 and paras 6.5:4) Enable registers. This will enable all bits in the two Event registers, so
Ifthe 'CAPACITANCE!' bit 11 of the register is the only enabled bithat all reportable device-dependent events, reported in the two registers,
the numbe2048 would be returned. will be capable of generating an SRQ); providing only that bits 3 and 7

in the IEEE-488.2 Status Byte Register are also enabled.

The use of STAT:PRES in the 9500 allows the status-reporting
structure to be set to a known state, not only for the intention of the SCPI
mandate, but also to provide a known starting point for application
programmers.
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6.6.8 SYSTem Subsystem

This subsystem collects the functions that are not related to 95@8®.3  SYST:DATE(?)<spd>

performance. The datdormatcan only be changed locally; using thate Format

6681  SYSTem Subsystem Table menu, which is accessed via tBenfiguration menus.

N.B. A password is required for access to change the date format.

Keyword Parameter Form Refer taSection 3, Subsection 3.4.3, paras 3.4.3.1and 3.4.3.12
SYSTem
ERRor? Purpose
DATE() <su> This command is not used to change the date format. It only changes
' f p the present date, as recognized by the 9500, withioutrent date
TIME(?) <spd> format, as defined locally.
:SVOLtage(?) <dnpd> <spd>
“VERSion? This string defines the present date, and consists of the three two-digit
FORMat? numbers, separated by forward slashes. The numbers represent day,
' ' month and year, but not necessarily in that order. The locally-defined
date format governs the sequence in which these three numbers are
6682 SYSTERR? recognized, and their order within the string must reflect the locally-
The Error Queue defined sequence.
As errors in the 9500 are detected, they are placed in a 'firstin, first pggsible Formats . .
queue, called the 'Error Queue'. This queue conforms to the formas three possible formats are shown on the Configuration screen given Final Width = 215mm

described in the SCPI Command Reference (Volume 2), althoyglection 3, Subsection 3.4.3, paras 3.4.3TI# currently-set format
errors only are detected. Three kinds of errors are reported in the Ef59f be returned using tS ST:FORM?query(paras 6.6.8.7)

ueue, in the sequence that they are detected: .
Q q y The string must conform to the schem@Y/Z , whereX ,Y andZ
Command Errors,Execution Errors andDevice-Dependenerrors  are two-digit numbers.

Queue Overflow The combination of the two-digit numbers must have one of the

Any time the Error Queue overflows, the earliest errors remain in fg0wing meanings:

queue, and the most-recent error is discarded. The latest error in theay/Month/Year , Month/Day/Year or Year/Month/Day ;

ueue is replaced by the erre850,"Queue overflow" ) )
q P 4 Q where the chosen sequence also agrees with that set locally in paras

Purpose of SYST:ERR? — Reading the Error Queue 3.4.3.12
This query is used to return any error which has reached the head of the

Error Queue, and delete the error from the queue. The Error QuelRERPONse to .flguery VegsnoﬁSYST:lDATE? d4d hree slash
first in / first out, so the returned string will represent the earliest erfgt® Query will return the presently-programmed date, as three slash-
in the queue. separated two-digit numbers, in the date format that they are currently

set.
The queue is read destructively as described in the SCPI Command

Reference to obtain a code number and error message. The query can
be used successively to read errors in the queue until it is empty, when
the messag®,"No error" will be returned.

Response

The response is in the form of 'String Program Data’, and consists of two
elements: a code number and error message.

The list of possible responses is givei\ppendix 'A' to Section 8
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6.6.8 SYSTem Subsystem (Contd.)
6.6.84 SYST.TIME(?) <spd> 6.6.86 SYST.VERS?

Purpose Purpose
This command changes the present time as recorded by the 9808 query returns a numeric value corresponding to the SCPI

software. Any new time will be updated from a non-volatile real-timgrsion number for which the 9500 complies.

internal 24-hour clock.
Response

<spd> SYST:VERS?returns an <Nr2>formatted numeric value corresponding

This string defines the present time, consisting of two 2-digit numbegsihe SCPI version number for which the 9500 complies. At the time
separated by a hyphen. The numbers represent hour and minute, ih@ting, this will be 1994.0.

order. Their order within the string must reflect the fixed sequence.

The string must conform to the schenxy , whereX andY are2- 6.6.8.7 SYST:FORM?
digit numbers. Purpose

The combination of the 2-digit numbers must have the followingis query returns the present date format, as programmed locally.
meaning, within the context of a 24-hour clock:

. Response
Hour-Minute SYST:FORM? returns one of three sets of three charact2ksy,
Response to Query VersiosYST: TIME? MDY orYMD (Day/Month/Year ,Month/Day/Year orYear/Month/

The Query will return the updated time at the moment the query Vi2ay respectively) Formatting is carried out from a screen in

accepted, as two hyphen-separated 2-digit numbers, in the fixed tﬁigggation' modeg(Refer to Section 3, Subsection 3.4.3, paras
format. 4.3.12).

6.685 SYST:SVOL (?) <dnpd>

Purpose

This command sets the voltage value of the threshold of operation for
the High Voltage Warning as employed in DC Voltage and AC Voltage
functions. The 9500 need not be currently setin either of these functions
to program the voltage.

<dnpd>

The 'decimal numeric program data' is a number which sets the required
voltage safety warning threshold, expressed in units of DC or Pk-Pk AC
Volts. It should be unsigned. The paramet#npd> must have a
value in the range 10.00V to 110.00V inclusive.

Response to Query Version:SYST:SVOL?

The instrument will return the present DC or AC voltage safety warning
threshold value. The returned number will be in standard scientific
unsigned format (for example: 90V would be returnefl.ag1 ).
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Appendix A to
Section 6 of the
User’'s Handbook for
Model 9500

IEEE 488.2 Device Documentation Requirements

IEEE 488.2 requires that certain information be supplied to the Message Exchange Options:
user about how the device has implemented the standard. The
Device Documentation Requirements are detailed in Section
4.9 of the Standard document IEEE Std 488.2-1992, on page 22.
In this handbook, the required information is already contained
within the descriptions of the system, and this appendix
provides cross-references to those descriptions in which it is

presented. The followi_ng para_\graphs have the same numbe;_s E;‘fthe rate of programming is too fast for the Parser or
the paragraphs of Section 4.9 in the Standard document to whic Execution Control, the buffer will progressively fill up.

they refer. When the buffer is full, the handshake is held.

1. The list of IEEE 488.1 Interface Functions subsefd Noqueryreturns more than one <RESPONSE MESSAGE

implemented is given as Table 6.1 (page 6.3-1). Thelistis UNIT>.
also printed close to the IEEE 488 connector on the rear@f All queries generate a response when parsed_
the instrument.

The Input Buffer is a first in - first out queue, which has a
maximum capacity of 128 bytes (characters). Each
character generates an interrupt to the instrument processor
which places it in the Input Buffer for examination by the
Parser. The characters are removed from the buffer and
translated with appropriate levels of syntax checking. If

Final Width = 215mm

d. No query generates a response when read.

2. Theinstrument address is set manually, and the instrument
firmware refuses to set any address outside the range 0-30.
It responds instead with a Device Dependent Error,
displayed on the front panel screen:
"Bus address must be within the range @ - 3@".

3. The (manual only) method of setting the address is
described on pages 6.4-1, including the point in time when
the 9500 recognizes a user-initiated address change.

4. Appendix E to Section 6 describes the active and non-
active settings at power-on.
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6. Thefollowing functional elements are used in constructinth. Macro commands are not implemented.
the device-specific commands:

e Command Program Header 16. ODN? is described in Section 6, Appendix C.

e Query Program Header

e Character Program Data 17. [DDT is not implemented.

e Decimal Numeric Program Data.

e String Program Data (PASS, EXIT, DATE, TIME) 18 Neither[RDT nor[RDT? are implemented.

*  Arbitrary Block Program Dated PUD)

*  Arbitrary ASCIl Response Data (to ROUTe:FITTed?) 19. The states affected byRST are described for each
No Compound Command Program Headers command in the list of commands and queries in Section 6,
are used within the SCPI format. Appendix C.

Query CommandLRN? is not implemented; neither are

7. [PUD blocks are limited to 63 bytes. Command$RCL andBAV.

8. Expression Program Data elements are not used. 20. [TST? invokes the Operational Selftest . The response to
TST? is described in Section 6, Appendix C, with a list of

9. The syntax for each command is described in the general possible errors detailed in Appendix A to Section 8 of this

list of commands in Subsection 6.6 and Section 6, nandbook.

Appendix C. This list includes all queries, for which the

response syntax is also described. 21. The additional status data structures used in the
instrument’s status reporting are fully described in Section

10. All device-to-device message transfer traffic follows the g sypsection 6.5.
rules for <RESPONSE MESSAGE> elements. o ) _ i

Operating instructions for the status reporting facilities are

11 The only command which elicits a Block Data response is  91Ven in Section 6, Appendix C.
the quernyCPUD?. .

Its response consists of #, 2, two digits and a data area ofg3 All commands are sequential - overlapped commands are
bytes; 67 bytes in all. not used.

12. A separate list of every implemented Common Commar?(?' As all comma_nds are seque_ntlal, there_z are no _pendmg
and Query is given in the alphabetical index in Section 6, parallel op_erat|ons. The funct|0nal_ criterion wh_|ch IS met,
subsection 6.2.1. therefore, is merely that the associated operation has been

completed.
They are also described in Section 6, Appendix C
24. No representations are used for 'Infinity’ and 'Not-a-
Number'.

13 OCAL? is not implemented.

14. [DDT is not implemented.
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Appendix B to
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SCPI Command Set and Conformance Information

The SCPI Standard requires that certain information be supplied to the user about how the device has implemented the standard.
The Documentation Requirements are detailed in Section 4.2.3 of the Standard document Standard Commands for Programmable
Instruments SCPI 1994; Volume 1: Syntax and Style; on page 4-6. The following paragraphs comply with those requirements:

1. The SCPI Version to which the Instrument Complies:
The instrument complies with the version 1994. The Confirmed Query: SYSTem:VERSion? will return this version number.

2. Syntax of All SCPI Commands and Queries Implemented in the Model 9500

All the Commands and Queries are present, each annotated with the state of its SCPI approval.
Keyword Parameter Form Notes SCPI Approval
CALIbration e —————————————— Confirmed

:SECure ... Not SCPI Approved . .
:PASSword <spd> . Not SCPI Apppproved Final Width = 215mm
EXIT [<spd>,<cpd>{PRD7|PRD14|PRD30|PRD60}] e NépgeRed

‘TARGet <dnpd>,<dnpd>[,<ANPA>] Not SCPI Approved

-TRIGger? [query only] ....ccoeeeiieec e Not SCPI Approved

SSPECIAl e ——————————————— Not SCPI Approved
:DAC? TSSO PO TSRO POE PP Not SCPI Approved
:VCO? bbbt Not SCPI Approved
:DCSQ? ...Not SCPI Approved
:FADJust ettt Not SCPI Approved
:FADJust? KANPA> s Not SCPI Approved

:HEAD:DATE(?) <cpd>{CH1|CH2|CH3|CH4|CH5},<spd>,

<cpd>{PRD7|PRD14|PRD30|PRDE0} iooiiiiiiieieeeieeee e Not SCPI Approved
OUTPut Confirmed
[:STATe](?) <CPd>{ON|OFFILI0} s Confirmed
ROUTE e ————————————————————— Not SCPI Approved

FITTed? <CPA>{CHLICHZICH3|CHAICHS} oo Not SCPI Approved

SIGNal
[PATH](?) <CPA>{CHLICHZICHB|CHA|CHS} oo Not SCPVehpro
:IMPedance(?) <dnpd> L. Not SCPI Approved
:SKEW(?) <cpd>{CH1|CH2|CH3|CH4|CH5} {ON|OFF|1|0} Not SERiebp

TRIGger
[:PATH](?) <cpd>{CH1|CH2|CH3|CH4|CH5|NONE}[,ACTive|CABLe] Not SCPI Approved
:IMPedance(?) KANPA> e Not SCPI Approved
:RATIo(?) <ANPA> e ———————————————————— Not SCPI Approved

Continued Overleaf
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Keyword

[SOURce]
:FUNCtion

Parameter Form Notes

SCPI Approval

............................................................................. Confirmed
.. Confirmed

[:SHAPe](?) <cpd>{DC|SQUare|EDGE|MARKer|SINusoid|OPULsei;I"ELevision|LEAKage|RAMP|SKEW|EXTemaI} .... Not SCPI Approved

:SCOPe

[:SHAPe](?) <cpd>{DC|SQUare|EDGE|MARKer|SINusoid}
<cpd>{RISing|FALLing}

:TRANsition(?)
:UUT_Z(?)
:SPERiIod(?)
[:CW|FIXed](?)
:PARameter
:DC
:GROuNd(?)
:SQUare
:POLarity(?)
:GROunNd(?)
:EDGE
:TRANSition(?)
:SPEed (?)
‘MARKer
‘WAVEform(?)
:HIGHIight(?)
:OPULse
:AMPLitude(?)
:ENERgy(?)
:EXECute
:POWer?
:DURation?
‘TRIGger(?)
:RAMP
TIME(?)
‘TRIGger(?)
:SKEW
:ALIGnment(?)
‘TELevision
:LINE(?)
:SYNC(?)
LEVel(?)
:POLarity(?)
‘LEAKage
:STATe(?)
‘TRIGger(?)
:EXTernal
:'VOLTage
[:LEVel]
[:IMMediate]
[:AMPLitude](?)
:CURRent
[:LEVel]
[:IMMediate]
[:AMPLitude](?)
:FREQuency
[:CW|FIXed](?)
:PERIod
[:CW|FIXed](?)

Final Width = 215mm

............................................................................. Not SCPI Approved
Backward compatibility with 9100 Opt. 250 ...... Not SCPI Approved
Backward compatibility with 9100 Opt. 250 ...... Not SCPI Approved

<dnpd> Backward compatibility with 9100 Opt. 250 ...... Not SCPI Approved
<dnpd>
<dnpd> Backward compatibility with 9100 Opt. 250 ...... Not SCPI Approved

.......................................................................... Not SCPI Approved
.Not SCPI Approved
.... Not SCPI Approved
...Not SCPI Approved
.t.SCNbApproved

.... Not SCPI Approved
.. Not SCPI Approved
.. Not SCPI Agprov

.... Not SCPI Approved
.Not SCPI Approved
..CINo&Froved

<cpd>{ON|OFF|1|0}

<cpd>{POSitive|NEGative|SYMMetrical}
<cpd>{ON|OFF|1|0}

<cpd>{RISing|FALLing}
<dnpd>

<cpd>{SQUare|PULSe|TRIangle|LINE}

<CPd>{ON|OFF[LI0} s Not SCPI Approved

............................................................................. Not SCPI Approved
<dnpd> ...Not SCPI Approved
<dnpd> ... Not SCPI Approved

..Not SCPI Approved
[query only] .. .Not SCPI Approved
[query only] .. .Not SCPI Approved
............... .... Not SCPlefpprov
.Not SCPI Approved
..Not SCPI Approved
. ...Not SCPI Approved
............................................................................. Not SCPI Approved

<cpd>{SINGle|CONTinuous}

<dnpd>
<cpd>{STARt|MIDDle}

<Cpd>{DEFaUltiPRECISION} e Not SC&ekppr
..Not SCPI Approved
<dnpd> ..Not SCPI Approved

<cpd>{COMPosite|FRAMe}
<cpd>{BLACK|GREY|WHITe}
<cpd>{POSitive|NEGative}

.... Not SCPI Approved
..Not SCPI Approved
.... Not SCPiekppro

.. Not SCPI Approved

<cpd>{OPEN]|CLOSEe} .... Not SCPI Approved
<cpd>{SINGle|CONTinuous} . .... Not SCPle&bprov
............................................................................. Not SCPI Approved
............................................................................. Confirmed
. Confirmed
. Confirmed
KANPA> s Confirmed
............................................................................. Confirmed
. Confirmed
. Confirmed
KANPA> e Confirmed
<dnpd>
<dnpd>
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Keyword Parameter Form Notes SCPI Approval

CONFIQUIE s Confirmed
:RESistance .. Confirmed
CAPACIANCE e ————————————————— Confirmed

CONFigure? [QUETY ONIY] .o Confirmed

READ? [QUETY ONIY] v Confirmed

STATUS e —————————————— Confirmed
IOPERALION e ———————————————— Confirmed

[:EVENt]? [Query Only] ... Confirmed
:ENABIe(?) <ANPA> e ——————————————————— Confirmed
:CONDition? [QUETY ONIY] .. Confirmed
IQUESHIONAbIE e ——————————————— Confirmed
[:EVENt]? [Query Only] ... Confirmed
:ENABIe(?) <ANPA> e ——————————————————— Confirmed
:CONDition? [QUETY ONIY] .. Confirmed
PRESEE e Confirmed
SYSTEM e ———————————— Confirmed
:ERRor? [Query Only] .... Confirmed

:DATE(?) SSPA> e —————————————————— Not SCPI Approved

TIME(?) <spd> . .Not SCPI Approved

:SVOLtage(?) KANPA> e Not SCPI Approved

:‘VERSion? [QUETY ONIY] v Confirmed

:FORMat? [QUETY ONIY] ..o Not SCPI Approved Final Width = 215mm
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Appendix C to
Section 6 of the
User’'s Handbook for
Model 9500

IEEE 488.2 Common Commands and Queries Implemented in the Model 9500
6.C.1 Clear Status

This measurement event status data structure conforms to the IEEE 488.2 standard requirements for this structure.

[CLS Execution Errors:

clears all the event registers and queues except the output quBiose.

The output queue and MAV bit will be cleared GELS

immediately follows a 'Program Message Terminator'; refer #ower On and Reset Conditions
the IEEE 488.2 standard document. Not applicable.

Appendix C to Section 6: 9500 System Operation — IEEE 488.2 Common Commands and Queries

6-C1

Final Width = 215mm



Final Width = 215mm

6.C.2 Event Status Enable
This event status data structure conforms to the IEEE 488.2 standard requirements for this structure.

[CESEenables the standard defined event bits which will gendfxecution Errors:
ate a summary message in the status byte. Refer to SectioNdhe.
Subsection 6.5.

Power On and Reset Conditions
Nrf isaDecimal Numeric Data Element representing an integdot applicable.
decimal value equivalent to the Hex value required to
enable the appropriate bits in this 8-bit register. The
detailed definition is contained in the IEEE 488.2 standard
document. Note that numbevdll be rounded to an
integer.

6.C.3 Recall Event Status Enable
This event status data structure conforms to the IEEE 488.2 standard requirements for this structure.

[ESE? Execution Errors:
recalls the enable mask for the standard defined events. Réfene
to Section 6; Subsection 6.5.

Power On and Reset Conditions
Response Decode: The Power On condition depends on the condition stored by the
The value returned, when converted to base 2 (binary), identifesmmon PSC command - if 0 then itis not cleared; if 1 then the
the enabled bits which will generate a summary message in thgister is cleared. Reset has no effect.
service request byte, for this data structure. The detailed
definition is contained in the IEEE 488.2 document.
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6.C.4 Read Event Status Register
This event status data structure conforms to the IEEE 488.2 standard requirements for this structure.

[(ESR? Response Decode:
recalls the standard defined events. The value returned, when converted to base 2 (binary), identifies
Refer to Section 6; Subsection 6.5. the bits as defined in the IEEE 488.2 standard.

Execution Errors:
None

Final Width = 215mm
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6.C.5 I/D (Instrument Identification)
This command conforms to the IEEE 488.2 standard requirements.

ODN?
will recall the instrument’s manufacturer, model number, serial number and firmware level.

Response Format:
Character position
1 2 3 45 6 7 8 9 10 11 12
W a v e t e k L t d

13 14 15 16 17
9 5 0 O

18 19 20 21 22 23 24 25 26 27 28 29 30
X X X X X X X X X X X X

31 32 33 34
X . X X
Where: Response Decode:
The data contained in the response consists of four commi&e data contained in the four fields is organized as follows:
separated fields, the last two of which are instrument-depend- First field - manufacturer
ent. The data elementtype is defined inthe IEEE 488.2 standardSecond field - model
specification. e Thirdfield - serial number

¢ Fourth field - firmware level (will possibly vary from

A single query sent as a terminated program message will elici )
one instrument to another).

a single response terminated by:

nl = newline with EOI Execution Errors:
If multiple queries are sent as a string of program message ubltse.
(separated by semi-colons with the string followed by a
permitted terminator), then the responses will be returned aBawer On and Reset Conditions
similar string whose sequence corresponds to the sequencdlaf applicable.
the program queries. The final response in the string will be
followed by the terminator:

nl = newline with EOI
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6.C.6 Operation Complete

This command conforms to the IEEE 488.2 standard requirements.

[OPC Execution Errors:

is a synchronization command which will generate an operatidlone.

complete message in the standard Event Status Register when

all pending operations are complete. Power On and Reset Conditions
Not applicable.

6.C.7 Operation Complete?
This query conforms to the IEEE 488.2 standard requirements.

Response Decode:
The value returned is always 1, which is placed in the output
gueue when all pending operations are complete.
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Recall the 9500 Instrument Hardware Fitment

This command conforms to the IEEE 488.2 standard requirements.

[OPT?
will recall the instrument’s hardware fitment.

Response Format:

Character position:

1 2 3 45 6 7 8 9 101112131415
Chli, Ch2,Ch3,Ch4,Ch5, x1 , x2 , nl

Where:

Response Decode:
The character positions represent the following hardware
fitment:

Ch1-Ch5: Active Head Fitment to Specified Channel
where:
ChX =@: No Active Head Fitted
ChX =1: Active Head Fitted

The data in the response consists of comma-separated

characters, each being either 1 or @.

nl = newline with EOI

The data element type is Nrl as defined in the IEEE 488.2 y»-

standard specification.

x1: Option 100: High Stability Crystal Reference
where:
x1 =1 indicates that option 100 is fitted,
x1=0: indicates that option 100 is not fitted.

Reserved for Future Use
(always returned as @).

Execution Errors:
None.

Power On and Reset Conditions
Not applicable.
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6.C.8 Power On Status Clear
This common command conforms to the IEEE 488.2 standard requirements.

T

[(PSC Examples:
sets the flag controlling the clearing of defined registers aBPSC 0 of PSC 0.173 sets the instrumenagsertan SRQ at
Power On. Power On.

[PSC 1 of PSC 0.773 sets the instrumenhta assertan SRQ
Nrf is a decimal numeric value which, when rounded to am Power On.
integer value of zero, sets thewer on clear fladalse. This
allows the instrument to assert SRQ at power on, providing tHatecution Errors:
the PON bitin the ESR is enabled at the time of power-down, bipne.
the corresponding bit in its Enable register (ESE). _ _
pwer On and Reset Conditions Final Width = 215mm

When the value rounds to an integer value other than zero it _
ot applicable.

the power on clear flagrue, which clears the standaedent
status enabl@ndservice request enablegisters so that the
instrument will not assert an SRQ on power up.
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6.C.9 Recall Power On Status Clear Flag

This common query conforms to the IEEE 488.2 standard requirements. The existing flag condition will have been determined
by the[PSC command.

[(PSC? Response Decode:
will recall the Power On Status condition. The value returned identifies the state of the saved flag:

Zero indicatesfalse The instrumenis not programmed to
clear the Standard Event Status Enable Register and
Service Request Enable Register at Power On, so the

. . o instrument will generate a 'Power On' SRQ, providing

As]ngle query sent asa_ltermlnated program message will elicit that the PON bit in the ESR is enabled at the time of

a single response terminated by: power-down, by the corresponding bit in its Enable

nl = newline with EOI register (ESE).

Response Format:
A single ASCII character is returned.

indicatestrue. The instrumenis programmed to clear

the Standard Event Status Enable Register and Service
Request Enable Register at Power On, so the instrument
cannot generate any SRQ at Power On.

If mult i i e
ple queries are sent as a string of program message units
(separated by semi-colons with the string followed by a
permitted terminator), then the responses will be sent as a
similar string whose sequence corresponds to the sequence of
the program queries. The final response in the string will lﬁ%(ecution Errors:

followed by the terminator:
None

nl = newline with EOI
Power On and Reset Conditions
No Change. This data is saved in non-volatile memory at Power
Off, for use at Power On.
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6.C.10 Protected User Data — Entry of User Data
This command conforms to the IEEE 488.2 standard requirements.

where:
phs = Program Header Separator,
digit = one of the ASCII-coded numerals,
user message = any message up to 63 bytes maximum. Final Width = 215mm
Note

The slash-delimited /"END/ box is not outlined. This is to draw attention to the fact that it is not a data elementséuots épee
EOI line being set true with the last byte 'NL' to terminate the program message.
Refer to theStandard document IEEE Std 488.2-1992, Sub-section 7.7.6, page 78.

[(PUD Execution Errors

allows a user to enter up to 63 bytes of data into a protected arP&D is executable only when the rear panel calibration switch
to identify or characterize the instrument. The twds in the enabled positioand calibration has been enabled.
representations above are allowed depending on the mess@geerwise an Execution Error is returned.

length and the number of ‘digits’ required to identify this. The

instrument must be in calibration mode for this command ©ommand Errors

execute. A Command Error is returned if the user message exceeds 63
The data can be recalled using BRUD? query. bytes, or if the data does not conform to the standard format.
Power On and Reset Conditions

Data area remains unchanged.
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6.C.11 Protected User Data — Recall of User Data

This common command conforms to the IEEE 488.2 standard requirements.
[PUD?recalls previously entered user data. Refer to program comriRasa.

Response Syntax:

W digit rw user message I—>

. . where:
Final Width = 215mm digit = one of the ASCII-coded numerals previously determined from the length of the user message string,
user message = the saved user message.
Response Decode: Execution Errors:
The previously-saved message is recalled. None.
If no message is available, the value of the two digits is 00. The
data area contains up to 63 bytes of data. Power On and Reset Conditions

A single query sent as a terminated program message will eIBﬁ‘ta area remains unchanged.

a single response terminated by:

nl = newline with EOI

If multiple queries are sent as a string of program message units
(separated by semi-colons with the string followed by a
permitted terminator), then the responses will be sent as a
similar string whose sequence corresponds to the sequence of
the program queries. The final response in the string will be
followed by the terminator:

nl = newline with EOI
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6.C.12 Reset

[(RST Execution Errors:

will reset the instrument to a defined condition, stated for eablone.

applicable command with the command's description, and listed

in Appendix D to Section 6. Power On and Reset Conditions

The reset condition is not dependent on past-use history of M%t applicable.
instrument except as noted below:

[RST does not affect the following:

» the selected address of the instrument;

« calibration data that affect specifications;
¢ SRQ mask conditions;

» the state of the IEEE 488.1 interface.

6.C.13 Service Request Enable
This Status Byte data structure conforms to the IEEE 488.2 standard requirements for this structure.

[BRE enables the standard and user-defined summary bits in the service request byte, which will generate a service request. Refer
to Section 6, Subsection 6.5.

Nrf is a Decimal Numeric Data Element representing aBxecution Errors:
integer decimal value equivalentto the Hex value requirédbne.
to enable the appropriate bits in this 8-bit register. The
detail definition is contained in the IEEE 488.2 documenRower On and Reset Conditions
Note that numberwill be rounded to an integer. Not applicable.
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6.C.14 Recall Service Request Enable
This Status Byte data structure conforms to the IEEE 488.2 standard requirements for this structure.

[BRE? Execution Errors:
recalls the enable mask for the standard defined events. Réfene.
to Section 6, Subsection 6.5.

Power On and Reset Conditions

Response Decode: The Power On condition depends on the condition stored by the
The value returned, when converted to base 2 (binary), identifmmmon’PSC command - if 0 then it is not cleared; if 1 then the
the enabled bits which will generate a service request. The detadister is cleared. Reset has no effect.

is contained in the IEEE 488.2 standard document.

6.C.15 Read Service Request Register
This Status Byte data structure conforms to the IEEE 488.2 standard requirements for this structure.

[5TB? Execution Errors:
recalls the service request register for summary bits. ReferNone.
Section 6, Subsection 6.5.

Power On and Reset Conditions
Response Decode: Not applicable.
The value returned, when converted to base 2 (binary), identifies
the summary bits for the current status of the data structures
involved. For the detail definition see the IEEE 488.2 standard
document. There is no method of clearing this byte directly. Its
condition relies on the clearing of the overlying status data
structure.
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6.C.16 Test Operations — Full Selftest
This query conforms to the IEEE 488.2 standard requirements.

arsT? Execution Errors:
executes a Full selftest. A response is generated after the te€tpgrational selftest is not permitted when calibration is
completed. successfully enabled.

N.B. Operational selftest is valid only at temperatures: .
23°C+10°C. Power On and Reset Conditions

Not applicable.

Response Decode:
The value returned identifies pass or failure of the operational
selftest:

ZERO indicates operational selftest complete with no Final Width = 215mm
errors detected.

Non-zero indicates operational selftest has failed. The
number itself represents the number of test
failures.

The failure codes can be found only by re-running
the self test manually. Refer to Section 8.
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6.C.17 Wait
This command conforms to the IEEE 488.2 standard requirements.

ONVAI Execution Errors:

prevents the instrument from executing any further commaniisne.

or queries until thBlo Pending Operations Flagsettrue. This

is a mandatory command for IEEE-488.2 but has little relevanBewer On and Reset Conditions
to this instrument as there are no parallel processes requiriot applicable.

Pending Operation Flags.

Final Width = 215mm
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Model 9500 — Device Settings after
6.D.1 Introduction
[RST

[RST

Appendix D to
Section 6 of the
User’'s Handbook for
Model 9500

will reset the instrument to a defined condition, stated for each applicable command.

The reset condition is not dependent on past-use history of the instrument except as noted below:

[RSTdoes notffect the following:

The 'Enable Macro CommandEMC) is not used in the 9500.

the selected address of the instrument;
calibration data that affect specifications;
SRQ mask conditions;

the contents of:

the Status Byte Register;
the Status Byte Enable Register;

the Standard Event Status Register;
the Standard Event Status Enable Register;

the SCPI Operation Status Register;
the SCPI Operation Status Enable Register;

the SCPI Questionable Status Register;
the SCPI Questionable Status Enable Register;

the state of the IEEE 488.1 interface;

the Error Queue;

the Power-on Status Clear flag setting;
the Protected User Data Query response.

The 'Define Device Trigger CommandD(DT) is not used in
the 9500.

Parallel Poll is not implemented in the 9500.

[RST enforces the following states:

The 9500 reverts to Manual/Procedure mode;

the 9500 is returned to 'Operation Complete Command

Idle State' (OCIS);

the 9500 is returned to 'Operation Complete Query Idle

State’ (OQIS); Final Width = 215mm
Settings Related to Common IEEE 488.2 Commands are

as detailed in paras 6.D.2, overleaf;

Settings related to SCPI Commands are as detailed in paras
6.D.3, overleaf;
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6.D.2 [RST Settings Related to Common IEEE 488.2 Commands

Program Coding Condition

*CLS Not applicable

*ESE Nrf Not applicable

*ESE? Previous state preserved
*ESR? Previous state preserved
*IDN? No Change

*OPC OPIC state forced

*OPC? OPIQ state forced

*OPT? Not applicable

*PSC 0/1 Not applicable

*PSC? No change.

*PUD Data area remains unchanged
*PUD? Data area remains unchanged
*SRE Nrf Not applicable

*SRE? Previous state preserved
*STB? Previous state preserved
*TST? Not applicable

*WAI Not applicable
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6.D.3 [RST Settings Related to SCPI Commands

Keyword Condition
CALibration .......ccocveevienne Disabled
:SECure
:PASSword required to enter Calibration mode
EXIT e, Not applicable
‘TARget ... Not applicable
TRIGger? .... ... Not applicable
:SPECial? ........ ... Not applicable
‘HEAD:DATE(?) .ooovvveiieennen, No change ???
OUTPut
[[STATE] i OFF
ROUTe
SIGNal

FITTed(?) v No change

[:PATHI(?) .... ... No change

(IMPedance(?) .....cccccoeeene No change

SSKEW(?) v ?7?7?

TRIGger

[PATHI(?) e No change

(IMPedance(?) ....c.cccoueenne No change

‘RATIO(?) wovvveeiiieiiiies No change

[SOURCce]
:FUNCtion
[:SHAPE](?) .eevovviiiine SQUare
:SCOPe

[:SHAPE](?) .eevovviiiinne SQUare

" TRANSItiON(?) .ooovveevenne Not applicable

UUT_Z(?) ... .. No change

:SPERiod(?) ........ .
[:CWI|FIXed](?) ..ccvverenne Inactive

:PARameter

:DC ???

:GROUN(?) oo Inactive

SQUare .......... . Inactive
:POLarity(?) .. ... POS
:GROUN(?) oo OFF

‘EDGE ..o Inactive
:TRANSItion(?) ....ccce..
:SPEed(?) .....

‘MARKer ....... ... Inactive
‘WAVEform(?) ...cccooeeeee.
HIGHIight(?) ..cooevveeee.

‘OPULSE ..o Inactive
:AMPLitude(?) ...ccoeeeene
:ENERgy(?) ..

:EXECute ......
‘TRIGger(?) ..

‘RAMP ... Inactive
TIME(?) ....

TRIGger(?)

SKEW s Inactive
:ALIGNMENt(?) ..oocveenns DEFault

Keyword Condition

[SOURce]
:PARameter
:TELevision ........ccccu..... Inactive
:LINE(?) ..

:SYNC(?) ...
LEVel(?) .... .
‘POLarity(?) «ooevvvveenns
:LEAKage ......... ... Inactive
STATE(?) woveverereenn.
TRIGGEr(?) covveeveens
:EXTernal ...... .. Inactive
:VOLTage
[LEVEN oo,
[:IMMediat:
[:AMPLitude](?) .........
‘CURReNt ..o Inactive
[[LLEVE] .........
[IMMediate] ...............
[:AMPLitude](?) ......... 4mA
:FREQuency
[[CWIFIXed](?) wvovvvvrvenne 1kHz
:PERiod
[:CWI|FIXed](?) .ccoereennnn. Inactive
CONFigure
[:RESistance|CAPacitance] ........ Inactive
CONFigure? .o Not applicable
READ? e Not applicable
STATus
:OPERation
FEVENt? i, No change
:ENABIle(?) .... No change
:CONDItion? ...ccccevevveeen. Not applicable
:QUEStionable
FEVENt? oo, No change
ENABIE(?) oo No change
:CONDition? ... Not applicable
‘PRESet .o, Not applicable
SYSTem
‘ERRor? ........ Not applicable
:DATE(?) ........ As previously set, updated
TIME(?) ........ As previously set, updated
:SVOLtage(?) .... As previously set
:‘VERSion? ....... 1994
:FORMat? ......... No change
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Appendix E to
Section 6 of the
User’'s Handbook for
Model 9500

Model 9500 — Device Settings at Power On

6.E.1 General

Active Mode:

The 9500 can power-up in either ‘Manual'
or 'Procedure' mode, but Manual Mode or
Calibration mode must be selected for
Remote Operation.

The required mode is selected by pressing
Mode key on front panel and choosing
from theMode Menu (Calibration mode
requires a password).

Device I/D (Serial Number)  Factory serial number preserved

Protected User Data

Previous entry preserved

Status Reporting Conditions:

Status Byte Register

Depends on state aPSC

Status Byte Enable Register Depends on state aPSC
Event Status Register Depends on state aPSC
Event Status Enable Register Depends on state aPSC

Operation Status Event Register  Depends on state aPSC
Operation Status Enable Register Depends on state GPSC
Questionable Status Event Register Depends on state aPSC
Questionable Status Enable RegisteDepends on state aPSC

Error Queue

Empty until first error is
detected

6.E.2 Power-On Settings Related to
Common IEEE 488.2 Commands

Program Coding Condition

*CLS Not applicable

*ESE Nrf Not applicable

*ESE? Response depends on state of *PSC

*ESR? Response depends on state of *PSC

*IDN? Not applicable

*OPC Not applicable

*OPC? Not applicable

*OPT? Not applicable

*PSC 0/1 Not applicable

*PSC? No change. This data is saved at power
off for use at power on.

*PUD Data area remains unchanged

*PUD? Data area remains unchanged

*RST Not applicable

*SRE Nrf Not applicable

*SRE? Response depends on state of *PSC

*STB? Response depends on state of *PSC

*TST? Not applicable

*WAI Not applicable
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6.E.3 Power-On Settings related to SCPI Commands

Keyword

CALibration .......ccccceveennen.
:SECure

Condition

Disabled

:PASSword Required to enter Cal Mode

EXIT
‘TARGet
‘TRIGger? ...
:SPECial?

OUTPut

[[STATE] .o

ROUTe
SIGNal

FITTed? .eeee.

[:PATH](?)
IMPedance(?) ...

SKEW(?) oo

TRIGger

EPATHI(?) oo

:IMPedance(?) ...

Final Width = 215mm
[SOURCce]

:FUNCtion
[:SHAPE](?) ...
:SCOPe
[:SHAPE](?) ..o
‘TRANSsition(?) ...
UUT_Z(?) e
:SPERiIod(?)
[:CW|FIXed](?)
:PARameter

DC

:GROuNd(?)
:SQUare ............
:POLarity(?) ....
:GROuNd(?) ...
‘EDGE ..
:TRANSsition(?)
:SPEed(?) ......

‘MARKer ................

‘WAVEform(?)

:HIGHIight(?) ...
:OPULse ...............
:AMPLitude(?) .

‘ENERgy(?) ....
:EXECute .......
:POWer? .....
:DURation? .....

‘TRIGger(?) .....

‘RATIO(?) e

... Not applicable

.... Not applicable

... Not applicable
Not applicable

.... Not applicable

.. No change
...... No change
..... Not applicable

.... No change
No change

...... SQUare

...... SQUare

Not applicable
.. No change

........... Inactive

+100

Keyword Condition
[SOURCce]
:PARameter
‘RAMP
TIME(?) ...
‘TRIGger(?)
SKEW e
:ALIGnment(?)
:TELevision
LINE(?) i
SYNC(?) oo
:LEVel(?)
:POLarity(?) ..
‘LEAKage ............ . Inactive
:STATe(?) ...
TRIGger(?) oovveeeeenns
VOLTage .ooooveevveeeien. Active
[:LEVEI]
[:IMMediate]
[:AMPLitude](?) ....... 20mvVv
‘CURRent ..o Inactive
[:LEVEI]
[:IMMediate]
[:AMPLitude](?) ....... 4mA
:FREQuency
[[CW|FIXed](?) ..coceorennn 1kHz
:PERiod
[[CW|FIXed](?) ..cccevvrenn Inactive
CONFigure
:RESistance Inactive
:CAPacitance ... ... Inactive
CONFigure? ... .. Not applicable
READ? s Not applicable
STATus
:OPERation
[EVENt]? ....... Depends on state of *PSC
:ENABIe(?) ...... Depends on state of *PSC
:CONDition? ..... Not Applicable
:QUEStionable
[(EVEN{]? ....... Depends on state of *PSC
:ENABIle(?) ...... Depends on state of *PSC
:CONDition? ..... Not Applicable
‘PRESet ............ Not Applicable
SYSTem
‘ERROr? ............ Not applicable
:DATE(?) ........... As previously set, updated
TIME(?) ..... ... As previously set, updated
:SVOLtage(?) ....... As previously set
‘VERSion? .......... 1994
:FORMat? ........... No change
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Appendix F to
Section 6 of the
User’'s Handbook for
Model 9500

Model 9500 — Emulation of Tektronix SG5030 and CG5010/5011
6.F.1 Summary 6.F.2 Command Compatibility

6.F.1.1 Purpose * The exact response format of the emulated instruments

The purpose of bus emulation is to minimize reprogramming CaNnot be guaranteed.

work in adapting the 9500 into situations where the user alreadyThe low level command language is not emulated.

has existing [SG5030/CG5010] systems or applications. * The 9500 without Option 5 (5 full channels) has one signal

Where the 9500 matches (or exceeds) the functional capabilitychanneland one trigger channel, matching the one signal and

of the emulated instrument, then the command(s) are emulatedon€ trigger channel on the emulated instruments.  With
) ] Option 5 fitted to the 9500, ‘signal’ will use CH 1 and

6.F.1.2 Basic Assumptions ‘trigger’ will use CH5.

The 9500 has two IEEE interfaces fitted. The emulation is ‘ous The terms NR1, NR2, NR3 and NRf appear within the

only’. Thereis no attemptto emulate any manual mode operationsfollowing text and tables. These represent particular forms

Once emulation mode is selected (via a configuration screenof 'Decimal Numeric Program Data' as described in the

which allows individual bus addressing) the only manual |EEE-488.2 Standard Specification. Briefly, they conform

operation available is to return to normal (9500) mode. Becauseto the following criteria:

the emulation is intended for bus only, local operationin Manual NR1: a number expressed as an integer only (no decimal

mode is limited to 9500 operation. There is no ability to mix point). '375'is in the form of NR1.

emulation and SCPI commands. NR2: a number expressed as a 'mantissa’, (i.e. can include
Each emulated instrument has an internal ‘virtual state’. When a decimal point). '375.263' is in the form of NR2.

a command is received for one of the instruments, its ‘virtual NR3: anumber expressed as a'mantissa’ plus an ‘exponent’,
state’ will become the active state. In other words, the 9500 only separated by a white space (i.e. caninclude a decimal
exists as one instrument at a time. point, and also can include an exponent in the form of
The emulated instrument accepts parameter requests within the the ASCII character 'E’ or 'e’, followed by a power of

range of the 9500, not the emulated instrument. For instance, a 10). '375.263 E-3'is in the form of NR3.
9500/400 variant will clearly not be able to generate 560 MHz as NRf:  This is a flexible form which accepts any of the three

for a SG5030. above forms. The spiritadopted in IEEE-488.2 is that
The application programmer may need to modify the application a specific command which is transmitted over the bus
software in some way to deal with areas where emulation is not should be consistent in its conformance to one of the
supported. three forms. On the other hand, a device which

receives commands should be able to accept any of
the three forms. This leads to the user-friendly
concept of 'Precise Talker' and 'Forgiving Listener'.
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6.F.3
6.F.3.1

Emulation Mode and Bus Address Selection

General

6.F.3.3 Emulation Mode

e Emulation mode and the appropriate bus address for CG5@0ithe IEEE 488 ADDRESSES screen, press the 583@@ SERIES
5011 or SG5030 are selected on a screen in Configuratioft key.

mode.

e This sub-sectionintroduces the actions necessary to perform

these selections.

6.F.3.2

Before attempting to select Configuration mode, please refer to
Section 3, sub-section 3.for information regarding Mode

selection from the front panel. This sub-section also deals with
the use of a password to open the screens which permit the EXIT

Configuration Mode

Config. mode parameters to be changed.

To activate 5000-series calibrator emulation, itis necessary figfe that the 9500 contains two IEEE-488 interfaces, each of

to press the "MORE' soft key, then use the Config. maggich will respond to a separate address. 9500 and CG5011
password to access the 'BUS ADDRESS' facility. Then gcupy one IEEE bus address and can be modified either on the
following screen will be displayed:

= - BUS
Configuration o=
Ser. No. XXXXXX Rev. XXX PRINTER
Options : 1.1 GHz ] Normal xtal EOVIER
Present Settings: UP MODE
Ref frequency 50.003 kHz
Safety Voltage 100.90 V NEW
Bus Address 1 PASSWRD
Printer NONE EXT REF
Power-up mode Manual IN
Ext ref in 10 MHz
Ext ref in Disabled B ({7
ouT
TODAY'S DATE TIME
REF VOLTAGE DATE HEAD
FREQ LIMIT TIME ‘ CONFIG ‘ MORE

9500

Configuration g
g SERIES

IEEE 488 ADDRESSES
CG5011 (emul) 22

@3

Change by direct edit only.

SG5030 (emul)

TODAY'S DATE TIME

9500 screen or the 5000 series screen. SG5030 occupies the
other bus address, which can be modified only on the 5000 series
screen. The 53@@ SERIES selection also switches the interface
to accept the emulation commands only.

The small arrow under the '=' sign indicates which address will
be changed when direct editing is used. The arrow is toggled
between the two addresses using™>)\¢Tab) key.

The two emulation addresses cannot have the same number.
Any attempt to write a duplicate address will result in an error
message.

Pressing the BUS ADDRESS soft key presents the followiﬁ&er setting the addresses, use EXIT to return to the Config

mode 'Present settings' screen.

screen:
c = 9500 i
Conﬂgura“()n % 6.F.3.4 Points of Interest
IEEE 488 ADDRESSES SERIES e Addressing range is the standard. (30.
9500 address = 22 e The message terminator can be either LF+EOI or just EOI.
2nd address inactive e The IEEE-488 Interface Function Capability is the same as
for the 9500 (SH1AH1T6L4SR1RL1PPODC1DTOCO).
Change by direct edit only.
EXIT
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6.F4 SG5030 Levelled Sine Generator

6.F.4.1 Command Equivalence 6.F.4.2 Status and Error Reporting.

Table 6.F.4.1 (overlealists the SG5030 commands (as outlinetihe Status Byte coding is the same as the SG5030, but the error
inthe manual). Th@500 Emulation' columnindicates whethernumbers returned are those of the 9500.
the 9500 emulates the SG5030 command. Refer toSection 8, Append|xA
X" indicates thatthe 9500 does not have an equivalent mapping.
In this case the 9500 will accept the command and take no
further action.
'+' indicates thatthe 9500 does not have an equivalent mapping,
but the command is dealt with. For example, queries that
report a ‘standard’ answer are mapped.
V' indicates that the command is mapped.
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Table 6.F.4.1 — SG5030 Command Emulation by 9500

SG5030 SG5030 Command Description 9500 9500 Response
Command Emulation
ABStouch Causes front-panel buttons or controls to be remotely activated. X
AMPIlitude <NR3>[:dBm| Sets the amplitude of the output signal in Volts (pk-pk) or dBm. v
Amplitude? Queries the present amplitude setting. v AMPLITUDE <NR3>:[DBM]
CAL? Queries the present DAC settings stored in NVRAM. + CAL0,0,0,0,0,0,0,0,0,0,0,0
ERRor? Queries information about the event reported in the most-recent v ERROR<9500 error number>
EVENt? serial poll. Note that these two commands are equivalent. EVENT <9500 error number>
EXTth? Queries the present state of the external time base. v EXTTB ACTIVE|INACTIVE
FREQuency <NR3> Sets the frequency of the output signal. v
FREQuency? Queries the present frequency setting. v FREQUENCY <NR3>
HELp? Returns a list of all the command headers which the instrument accepts. + As SG5030.
ID? Returns the instrument identification: + ID TEK/SG5030,V0.0,FX.XX
INIt Clears the present settings and initialises the SG5030 to: v
'Output off, 1V, 10MHz, Refreq off, RQS on, Userreq off'.
LEVeled? Returns the levelled signal status of the output. + LEVELED YES|NO
OUTput ON|OFF Turns the signal on or off at the output head. v
OUTput? Returns the present status of the output signal v OUTPUT ON|OFF
RECall <NR3> This command recalls the instrument settings from the non-volatile RAM store. X
REFreq ON|OFF Turns the reference 50kHz on or off. v
REFreq? Queries the reference setting. v REFREQ ON|OFF
RQS ON|OFF Enables or disables the ability of the instrument to generate Service Requests. v
RQS? Queries whether the SRQ is enabled or disabled. v RQS ON|OFF
SET? Returns the present condition of various settings. + As SG5030.
STOre <num> Store front panel settings. X
TESt Performs instrument selftest. Failure is reported via the SRQ system. X
USEreq ON|OFF Enables or disables the ability to generate an SRQ by pressing the ID button on the front panel. X
USEreq? Returns the present status of the instrument ID SRQ. + USEREQ OFF
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6.F.5 CG5010/5011 Programmable Calibrator

6.F.5.1 Command Equivalence

6.F.5.2 Status and Error Reporting.

Table 6.F.5.1 (below and overle#ifits the CG5010 commandsThe Status Byte coding is the same as the CG5010/5011, but the
(as outlined in the manual). Th@500 Emulation’ column error numbers returned are those of the 9500.
indicates whether the 9500 emulates the CG5010 commangkefer toSection 8, Appendix. A

'X' indicates thatthe 9500 does not have an equivalent mapping.
In this case the 9500 will accept the command and take no
further action.

'+' indicates thatthe 9500 does not have an equivalent mapping,
but the command is dealt with. For example, queries that
report a ‘standard’ answer are mapped.

V' indicates that the command is mapped.

Table 6.F.5.1 — CG5010/5011 Command Emulation by 9500

CG5010/5011 CG5010/5011 Command Description 9500 9500 Response
Command Emulation
AID <NR3>A Sets mode to Current and sets units per division. v
CALDATE <mm>-<dd>-<yy> | Sets the calibration date. v
CALDATE? Returns calibration date information v <mm>-<dd>-<yy>
CHOP ON|OFF For amplitude modes only. OFF sets output signal level to the DC value ot the amplitude set. X
ON restores normal amplitude frequency output.
COMP CG|DUT|AUTO CG= Comparator head to CG5010 output, DUT = Comparator head to DUT X
AUTO = Chop between CG5010 output and DUT
CS ON|OFF Sets or clears Slewed Edge — used only in CG5010 calibration. X
CSET? Returns <message unit> for changed settings information to the controller. + CSET NONE
DEC Subtracts 0.1 from present percent error readout for HIGH or FAST indications, +
or adds 0.1 for LOW or SLOW indications.
DLY ON|OFF Sets delayed trigger for FAST EDGE mode. X
DSP Enable or disable variable display for EDGE or FAST EDGE modes. X
DSPL? Returns <message unit> for present units/division and percent error information. v PCT -0.5;U/D 1.0E+0
If VARIABLE is not on, then PCT
has the value of 0.0.
DT ON|OFF Changes status of DTO/DT1 mode of bus — allows use of GET. X
EDGE <NR1> Sets number of edges generated for one slewing cycle. X
ERR? Returns a code for the error condition. v ERR<9500 error number>
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Table 6.F.5.1 — CG5010/5011 Command Emulation by 9500 (Contd.)

CG5010/5011 CG5010/5011 Command Description 9500 9500 Response
Command Emulation
FREQ DC|<NR3> DC= Sets chop frequency to DC; <NR3> = Sets chop frequency from 10Hz to IMHz. v
FXD Removes the VARIABLE (deviation) value from the output value. v
HOLD <NR1> For SLEWED EDGE mode. X
ID? Returns identity of instrument. + ID TEK/SG5011,V0.0,FX.XX
INC Adds 0.1 from present DUT error readout for HIGH or FAST indications, v
or subtracts 0.1 for LOW or SLOW indications.
INIT Clears the present settings and initialises to defaults: v
Volts, 1V/D, 1kHz, 1 division, output off, trigger norm, off.
LDZ 50|HI 50 = Selects 50Q termination; HI = Selects high impedance termination. v
LOOP ON|OFF Selects or deselects current loop, X
LSHF Decrements the shift counter by 1. X
MAG X1|X10 Sets time/division magnifier to X1 or X10 for Markers. v
MASK 1/2|3 Masks errors so that SRQ is not sent. X
MODE V|VOLTAGE Selects VOLTS v
MODE CUR|CURRENT Selects CURRENT mode v
MODE EDGE Selects EDGE v
MODE FE|FASTEDGE Selects FAST EDGE v
MODE MKRS|MARKERS Selects TIMING MARKERS v
MODE SLWD|SLEWED Selects SLEWED EDGE X
MULT <NRF> Sets Number of Divisions multiplier in range 1-10. v
NEG Sets negative EDGE and VOLTAGE polarity. v
NM ON|OFF Sets Narrow Markers mode. X
OPC ONJ|OFF Controls generation of SRQ for operation complete when CONTINUE. X
is pressed.
OUT ONJ|OFF Sets main output ON or OFF. v
PCT <NR2> Sets DUT percent error readout.
PCT? Returns <message unit>  present DUT percentage error information. v PCT2.0; (if PCT selected),
orPCT0.0; ifnot.
POS Sets positive EDGE polarity. POSis accepted in AC Volts with no error (NEGgives a 22 error number). v
READ? Returns <message unit>  units/division and DUT percentage error after operator pressed the
CONTINUE key.
REM ON|OFF Controls generation of SRQ when ID button is pressed. X
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Table 6.F.5.1 — CG5010/5011 Command Emulation by 9500 (Contd.)
CG5010/5011 CG5010/5011 Command Description 9500 9500 Response
Command Emulation
RPT? Repeats the most-recent message sent. v
RQS ON|OFF Turns on or off the SRQ generations. v
RSHF Increments the shift counter by 1. X
SET? Returns settings of instrument in settings-dependent format: + As CG5011
SID <NR3>S Sets Markers mode, if not already selected, and then sets the seconds per division value. v
SHIFT <NR1> Sets shift counter argument. X
SRQ? Returns the reason for SRQ. X
TEST Activates the instrument power-on selftest routine (takes about 5 secs). X
TRIG ON|OFFINORM|X.1)X.01 | ON = Turns TRIGGER OUTPUT on. Vv
OFF = Turns TRIGGER OUTPUT off. v
NORM = Sets trigger rate to the same as the output signal rate (Power-on default). v
X.1 = Setstrigger rate to 1/10 of the output signal rate. v
X.01 = Sets trigger rate to 1/100 of the output signal rate. v
TSET? Returns the ASCII word ‘NULL" message. X
UID <NR3> Sets the desired units per division. v
uib? Returns the present <NR3> units per division. v UID <NR3>
UMSK <NR1> Unmasks an error that was masked, opposite to the MASKcommand. X
VAR Sets instrument to display DUT percent error readout. v
VERS? Returns a version ID code. + VERS 0000FFFF
VID <NR3>V Sets the instrument to voltage and desired number of units/division. v
ZSHF Resets the shift counter to zero.
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SECTION 7 9500 SPECIFICATIONS

7.1 General

7.1.1 Line Power Supply

Voltage (single @): 100V/120V/220V/240V nominal, selectable from rear panel
Variation: -5% to +10% Nominal Voltage
Overvoltage: Installation Category Il

Line Frequency: 48Hz to 63Hz
Consumption: <400VA

Power Fuses: 220/240V: T5.0AH, 250V, IEC127
100/120V:  T10.0AH, 250V, [EC127

7.1.2 Mechanical
Model 9500 Base Unit:

Dimensions: Height: 133mm (5.24 inches) (3U)
Width: 427mm (16.8 inches)
Depth: 450mm (17.3 inches)

Weight: 13.2kg approx. (291bs approx.)

Module 9510 or 9520:

Dimensions: Length: 140mm (5.51 inches)
Width: 31mm (1.22 inches)
Height: 65mm (2.56 inches)

Weight: 0.45kg approx. (1Ib approx.)

Including cable

7.1.3 Environmental Conditions

Temperature: Operating: 5°Cto 40°C
Transit: -20°C to 60°C <100Hrs
Storage: 0°Cto50°C

Warm-up Time:

20 minutes

Max. Relative Humidity (non-condensing).

Operating: +5°C to +30°C: <90%,
+30°C to +40°C: <75%,
Storage: 0°C to +50°C: <95%,
Altitude Operating: 0 to 2000m (6,562 ft)
Non-operating: 0 to 12,000m (40,000 ft)
Shock: MIL-T-28800, type Ill, class 5, style E.
Vibration: MIL-T-28800, type Ill, class 5, style E.
Enclosure: MIL-T-28800, type Ill, class 5, style E.
EMC: Designed to:
Emissions: EN55011:1991.
Generic Immunity: EN50082-1:1992.
CE Marked
FCC Rules part 15 sub-part J class B.
SAFETY: Designed to UL3111, EN61010-1-1:1993/A2:1995.
CE Marked
7.2 The Meaning of 'Uncertainty’ when used in

the Function Uncertainty Tables

Uncertainty includes long-term stability, temperature coefficient,
linearity, load and line regulation and the traceability of factory and
National calibration standards. In general, nothing further needs to be
added to determine the Test Uncertainty Ratio over the instrument

under test.

Section 7: Model 9500 — Specifications

Final Width = 215mm

7-1



Final Width = 215mm

7.3 DC/Square Function Specifications  (F0)
7.3.1 DC Voltage Uncertainty
Load Output Output Voltage
Impedance DC Voltage Uncertainty
Range 1lYear
% of Output + Floor
Teal £5°C 11
1MQ +888.00pV to +222.40V | +(0.025% + 25uV)
oV (r77) +15pV
-888.00pV t0 -222.40V | +(0.025% + 25V)
50Q7t +888.00pV t0 +5.5600V | +(0.025% + 25(1V)
oV (r77) +15uV
-888.00pV to -5.5600V | +(0.025% + 251V)
t: Assumes that the connectors are in good condition, and no additional cable is included.

7.3.2 Square Voltage Uncertainty

Other DC Voltage Specifications

Load Output Output Amplitude
Impedance Voltage Uncertainty
Range 10Hz - 10kHz
(pk-to-pk) 1Year
% of Output + Floor
Teal £5°C [
1MQ 35.52uV to 999.90uV +(1.0% + 10uV)
1.0000mV to 21.000mV +(0.1% + 15pV)
21.001mV to 556.00mV +(0.1% + 1pV)
556.01mV to 210.00V +(0.05% + 1pV)
oV (r77) +15pV
50Qt 35.52pV to 999.99uV +(1.0% + 10uV)
1.0000mV to 21.000mV +(0.1% + 15uV)
21.001mV to 556.00mV +(0.1% + 1pV)
556.01mV to 5.5600V +(0.05% + 1pV)
oV (r747) +15pV
t: Assumes that the connectors are in good condition, and no additional cable is included.

Other Square Voltage Specifications

Scaling Factor Sequence: 1,2,50r1,2,25,4,5 or Continuous

Scaling Factor Sequence:

1,2,50r1,2,25,4,5 or Continuous

Multiplier Range:
Output Current:

Noise (non-systematic):

Voltage Deviation Range:

Waveform Settling Time:

1t010

+11.2%

Vout < 22.24V:  140mA Max

Vout > 22.24V:  20mA Max

less than the greater of 100V RMS or 0.05 Div pk-pk in
20MHz

200ms to 0.01% from command receipt

(extends to 600ms max if instruction crosses a safety
threshold or if an Output On is involved)

Notes: [1] Tcal = temperature at calibration. Factory calibration temperature = 23°C

Multiplier Range:

Waveform Symmetry:
Polarity:

Frequency Range:

Frequency Uncertainty
Rise/Fall time:

Output Current:

Noise (non-systematic):

Waveform Settling Time:

Voltage Deviation Range:

(5Yrs):

1t010

+11.2%

50% nominal duty cycle.

Positive from ground ref, Negative from ground ref,
Symmetrical about ground ref.

10Hz to 100kHz

+10 ppm (20.25ppm with Option 100)

Typically <150ns

Aberration: <2% in first 500ns; <0.1% after 500ns;
<0.01% after 1001s.
DC Offset: + 250V

Vout < 22.24V: 140mA Max

Vout >22.24V:  20mA Max

less than the greater of 10V RMS or 0.05 Div pk-pk in
20MHz

200ms to 0.01% at frequency =270Hz from command
receipt, increasing to 3s for 0.01% at 10Hz

(extends to 600ms max if instruction crosses a safety
threshold or if an Output On is involved)
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7.4 Levelled Sine Function Specifications (")

7.4.1 Sine Voltage Uncertainty

1Year Tcal25°C (1 (% of Output)

Load Output Output Voltage Flatness *+ Flatness * ¥ Flatness * Flatness *
Impedance Frequency* Voltage Uncertainty 100.00mHz 100.01MHz 550.01MHz 1.1001GHz
Range* 50kHz -~ 10MHz | to 100.00MHz | to 550.00MHz | to 1.1000GHz | to 3.2000GHz
(pk-to-pk) Relative to Relative to Relative to Relative to
50kHz - 10MHz | 50kHz — 10MHz | 50kHz — 10MHz | 50kHz — 10MHz
Into VSWR Into VSWR Into VSWR Into VSWR
<1.6:1 <1.6:1 <1.6:1 <1.2:1
50Q 50kHz to 10MHz 4.4400mV to 5.5600V +1.5 - - - -
50Q & IMQ | 100mHz to 100MHz | 4.4400mV to 5.5600V +1.5
50Q 100MHz to 550MHz | 4.4400mV to 5.5600V - - +3.0 -
50Q 550MHz to 1.1GHz | 4.4400mV to 3.3360V +4.0
50Q 1.1GHz to 2.5GHz | 4.4400mV to 3.3360V - - - - +5.0
50Q 2.5GHz to 3.2GHz | 4.4400mV to 2.2240V +5.0

[0 The "Output Voltage Range' and 'Flatness' figures shown apply for variant 9500/3200.
For variant 9500/400, frequency and voltage figures apply up to the highest frequency of 400MHz.
For variant 9500/600, frequency and voltage figures apply up to the highest frequency of 600MHz.
For variant 9500/1100, frequency and voltage figures apply up to the highest frequency of 1100MHz.
. Relative to Standards.

7.4.2 Dual Channel Output Specification (Option 5)

Other Sine Voltage Specifications

Master Channel:

Frequency Range t:
Slave Channel Flatness:

Time Alignment:

Output Voltage Range t:

100mHz to 550MHz:
550MHz to 1.1GHz:

as Single Channel except as specified below
100mHz to 1.1GHz

+10% for f < 750 MHz

+3dB for f > 750 MHz

<25ps (typical) at mainframe output connectors

4.4400mV to 2.7800V pk-pk
4.4400mV to 1.6680V pk-pk

Multiplier Range:

Sine Purity:

Scaling Factor Sequence:
Voltage Deviation Range:
Frequency Range:

Frequency Uncertainty (5 Yrs):

With Option 100 (5 Yrs):

1,2,50r1,2,25,4,5 orContinuous
1t010

+11.2%

100mHz to 3.2GHz

+10 ppm for f > 12kHz
+12 ppm max for f < 12kHz
+0.25ppm for f = 12kHz
+3ppm max for f < 12kHz
Second Harmonic:

Third Harmonic:

All other spurious signals:

<-35dBc
<-40dBc
<-40dBc (typical)

Notes:

t: For variant 9500/400, frequency and voltage figures apply up to the highest frequency of 400MHz.

For variant 9500/600, frequency and voltage figures apply up to the highest frequency of 600MHz.

[1] Tcal = temperature at calibration. Factory calibration temperature = 23°C
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7.5 Edge Function Specifications  (_)

75.1 Fast Edge Pulse Uncertainty [ s (9520 and 9530 Heads)

Load Output Amplitude Aberrations Rise/Fall Time
Impedance | Voltage Uncertainty into VSWR  <1.2:183] Between 10% & 90%
8] Range 1 Year
(pk-to-pk) % of Output First 1ns <5ns Selectable Speed Displayed
Tcal £5°C [ after edge | 1ns to 10ns >10ns before edge | Rise Fall Tolerance Accuracy
50Q 4.4400mV +2% <#2%pk* | <+1%pk | <+0.5%pk <+1%pk 150ps 150ps +25ps +12ps
to 3.1000V <+3%pk

*; 3GHz bandwidth
7.5.2 Low Edge Pulse Uncertainty | Joes (9510, 9520 and 9530 Heads)

Load Output Amplitude Aberrations Rise/Fall Time
Impedance Voltage Uncertainty into VSWR  <1.2:1B1 Between 10% & 90%
1 Range 1 Year
(pk-to-pk) % of Output First 10ns <5ns Selectable Speed Displayed
Tcal £5°C [2] after edge | 10ns to 1us >1us before edge | Rise Fall Tolerance Accuracy
50Q 4.4400mV +2% <+1.5%pk* | <+0.5%pk | <+0.1%pk <+1%pk 500ps 500ps | +50ps to -150ps +35ps
to 3.1000V
Final Width = 215mm " 3CHz bandwidih
7.5.3 High Edge Pulse Uncertainty | Jav (9510, 9520 and 9530 Heads)
Load Output Amplitude Aberrations Rise/Fall Time
Impedance Voltage Uncertainty into VSWR  <1.2:1(3] Between 10% & 90%
[1] Range 1 Year
(pk-to-pk) % of Output First 500ns 500ns Selectable

Tcal +5°C [2] after edge to 100ms >100ms Rise Fall

50Q 888.00mV to 5.5600V +0.025% <+2%pk <+0.1%pk | <+0.01%pk 100ns 100ns
1MQ 888.00mV to 100.00V +0.025% <+2%pk <+0.1%pk | <+0.01%pk 150ns 150ns
1MQ 100.01V to 210.00V +0.025% <+2%pk <+0.1%pk | <+0.01%pk 200ns 200ns

Other Edge Function Specifications

Scaling Factor Sequence: 1,2,50r1,2,25,4,5 or Continuous
Multiplier Range: 11010 Spéédcwfied SpEedciﬁeu < period ——~
e e % %
Voltage Deviation Range: #11.2% Ag Ag o o
Duty Cycle: Low & Fast Edge: 10% High Edge: 50% ov
Repetition Rate: Low and Fast Edge:  10Hz to 2MHz o v v
High Edge: 10Hz to 100kHz 10% 90% Specified Specified
Polarity: 'Rise' selected: from a negative potential to ground. b period 5 Edge Edge
"Fall' selected:  from a positive potential to ground. Rising Edge — Falling Edge —
Jitter:  Low and Fast Edge: <10ps pk-pk up to 1.8MHz Low and Fast Edges* Low and Fast Edges*
<50ps pk-pk from 1.8MHz to 2MHz - — —
Trigger to edge delay: Low and Fast Edge: typically 25ns *= For High Edge, the Duty Cycle is different, but the specified edges correspond to those shown above.
Trigger to edge jitter: Low and Fast Edge: typically <5ps pk-to-pk
Frequency Uncertainty  (5Yrs):  +10 ppm (£0.25ppm with Option 100)
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7.6 Time Markers Function Specifications ~ (LLL)
7.6.1 Time Markers Function Ranges and Uncertainties
Marker Output Period Output Voltage Range ise/Fall Time Highlighted
Style Period Uncertainty (Scope Mode (10% to 90%) Style
(Load Range (ppm of Output Period) Sequence Only) (Sub-division)
Impedance (Nominal pk-to-pk) Key Period
50Q & 1IMQ) Basic Option 100 Tcal £5°C [2] Symbol | Minimum
Square/Sine (Mwdl) | 20.000ns
( )* | (sin) 450.50ps to 909.09ps 10 0.25 100mV, 250mV, 500mV
(sin) 909.10ps to 9.009ns 10 0.25 100mV, 250mV, 500mV, 1V
(squ) 9.0091ns to 55.000s 10 0.25 100mV, 250mV, 500mV, 1V 1ns (Typical)
Pulse: (dwl) | 900.91ns
() 900.91ns to 55.000s 10 0.25 100mV, 250mV, 500mV, 1V |  1ns (Typical)
Triangle: (Amu./\) 900.91ns
() 900.91ns to 55.000s 10 0.25 100mV, 250mV, 500mV, 1V | 2.5% of Period

O The 'Period Uncertainty', ‘Output Voltage Range' and 'Rise/Fall Time' figures apply for variant 9500/1100.
For variant 9500/400, ‘Period Uncertainty' and 'Output Voltage Range' and 'Rise/Fall Time' figures apply down to the lowest period of 1.8182ns.
For variant 9500/600, ‘Period Uncertainty' and ‘Output Voltage Range' and 'Rise/Fall Time' figures apply down to the lowest period of 909.09ps.

Other Time Markers Function Specifications

Time Scaling Factor Sequence:
Period Deviation Range:
Polarity:

Pulse Duty Cycle:

Timing Jitter:

Sub-division:

Line Frequency :
Line Phase alignment:

1,2,50r1,2, 25,45 or Continuous
5% max.

Biased symmetrically about ground.
1:20

<10ps pk-pk

Every tenth marker can be raised to greater amplitude

for period minima shown in the main table.

Rising live side zero crossing: <+20ps pk-pk jitter.

Notes to Sections 7.5 & 7.6:

[1] Load Impedance refers to the input impedance of the UUT oscilloscope. When
1IMQ is selected on the 9500, a 50Q impedance inside the active head maintains

a50Q termination for the 9500 output and provides a 50Q source for the

external circuit.

[2] Tcal = temperature at calibration. Factory calibration temperature =23°C
[3] 3 GHZ bandwidth limit for <33mV pk edges. 8GHz bandwidth =33mV pk unless

otherwise noted
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7.7 Current Function Specifications

7.7.1 DC Current Uncertainty

Output Output Current
DC Current Uncertainty
Range 1Year

% of Output + Floor
Tcal £5°C [1]

+88.800pA to +111.20mA
-88.800pA to -111.20mA

+(0.25% + 0.5HA)
+(0.25% + 0.5pA)

Other DC Current Specifications

(Aux — [FL=A) — using Current Loop Assembly

7.7.2 Square Current Uncertainty
Output Output Current
Current Uncertainty
Range @ 1kHz
(pk-to-pk) lYear

% of Output + Floor
Tcal +5°C 1]

88.800uA to 111.20mA

+(0.25% + 0.5UA)

Other Square Current Specifications

Scaling Factor Sequence: 1,2,50r1,2, 25,45 or Continuous

Scaling Factor Sequence:

1,2,50r1,2,25,4,5or Continuous

Multiplier Range: 1t010 Multiplier Range: 1t010
Current Deviation Range: +11.2% Current Deviation Range: +11.2%
Symmetry: 50%
Polarity: Symmetrical about ground
Frequency Range: 10Hz to 100kHz
Frequency Uncertainty (5Yrs): 10 ppm (£0.25ppm with Option 100)
Rise/Fall time: Typically <150ns
Aberration: <2% in first 500ns
Final Width = 215mm
7.8 Composite Video Function Specifications (Aux — .1 L)
Composite Video Specifications
Polarity: Positive and Negative sync
Frame Frequency Standards: 625 lines/50Hz, 525 lines/60Hz
Trigger: Calibrator trigger output selectable to Odd Field Start
or Composite Sync.
Patterns: Full Raster White, Mid Grey or Black.
Amplitude (pk-pKk): White: 1.0V, Mid Grey: 0.7V, Black: 0.3V.
7.9 LF Linear Ramp Function Specifications  (Aux —[A__) Rising Faling
Ramp Ramp

Linear Ramp Specifications

Ramp Time/Direction, Period: 1ms rising, 1ms falling, 1ms flat, 3ms period

1s rising, 1s falling, 1s flat, 3s period
Bias: Symmetrical about ground
Trigger Alignment: Start of rising ramp, or start of falling ramp
Frequency Uncertainty  (5Yrs):  +10 ppm (40.25ppm with Option 100)

10ms rising, 10ms falling, 10ms flat, 30ms period
100ms rising, 100ms falling, 100ms flat, 300ms period

Notes: [1] Tcal = temperature at calibration. Factory calibration temperature = 23°C

04;/ *y A l\Ip-p
N/ N\

A

Alternative
Triggers

«— period —»

LF Linear Ramp — Waveshape
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7.10 Overload Pulse Function Specifications

Overload Pulse Specifications

(Aux — LA )

Polarity:

Power into 50 Q
Repetition Rate:

Pulse Amplitude Range:
Pulse Energy Range:

Pulse Duration Range:

UUT Scope Trigger:

5.0V to 20.0V (0.1V resolution)

1.6 t0 50.0J (0.1J resolution)
Positive or negative from ground

at 20V: 200ms to 6.25s; at 5V: 3.2sto 100s  (Internally
calculated from Amplitude and Energy requirements)

0.5W to 8W (Internally calculated from Amplitude value)
Single manually-triggered event, max repetition rate 0.3Hz.
Auto trigger at 100Hz

7.11 Zero Skew Function Specifications

Zero Skew Specifications (Option 5 only)

(Aux — /=)

Unadjusted Skew:

< 450ps between any channel and any other channel.

Timing Jitter: < 10ps pk-pk
Resolution of Adjustment: approx 5ps steps
Skew Relative Drift: <2ps over 10°C
Output Amplitude: 1V pk-pk
Frequency Range: 10Hz to 100MHz
7.12 Input Leakage Function Specifications  (Aux — 5 —)
7.12.1 Open Circuit Uncertainty 7.12.2 Short Circuit Uncertainty
Output Output Current Output Output Voltage
DC Current Uncertainty DC Voltage Offset
Tcal +5°C [1] Tcal +5°C (1
0A +50pA ov +15pV
7.13 Auxiliary Input Function Specifications (Aux — [auxN) (Rear Panel SMA)
7.13.1 Insertion Loss (Typical) Other Auxiliary Input Specifications
- Signal Path: Automated, passive, relay switched routing of user-specific signal to any selected head via the
Input Insertion output multiplexer.
Frequency Loss Input and Output Impedance: 50Q.
100MHz 2dB Reflgction coefficient: Typically beqer than -20dB to 1GHz.
500MHz 4dB Maximum Voltage: +40Vpk continuous and pk-pk max.
1GHz 6dB High potential (>5Vpk) should not be live switched by the internal output multiplexer..
Maximum Current: +400mApk continuous and pk-pk max.

3dB Bandwidth:
Trigger:

High current (>100mApk) should not be live switched by the internal output multiplexer.
Approx. 400MHz.
No trigger pick-off provided. Internal trigger not available.
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7.14 Resistance and Capacitance - UUT Input Parameters
Measurement Specifications  (Aux)
7.141 Resistance Measurement Uncertainty (Aux —  <J)
Input Resistance Termination Resistance
Resistance Uncertainty Resistance Uncertainty
Range % of Input Range % of Input
Teal £5°C 11 Tcal £5°C (4]
50kQ to 12MQ +0.5% 10Q to 150Q +0.5%
800kQ to 1.2MQ +0.1% 40Q to 90Q +0.1%
Note: Assumes that the connectors are in good condition, and no additional cable is included.
7.14.2 Capacitance Measurement Uncertainty (Aux —  —{)
Capacitance (Cy) Capacitance
Measurement Uncertainty
Range % of Input + Floor
Teal £5°C [
1pF < Cp < 35pF +29% + 0.25pF
35pF < Cpy < 95pF | +3% + 0.25pF

7.15 Reference Frequencies (Set in Config Mode)
7.15.1 Reference Frequency Input (Rear Panel BNC)
Frequency Typical Lock Range
Range Amplitude VCXO Pull
(1MHz steps) Range (ppm of Reference
(pk-pk) Frequency)
Tcal 5°C [1]
1MHz to 20MHz 90mV to 1V 50

Other Reference Frequency Input Specifications

7.15.2

Reference Frequency Output

(Rear Panel BNC)

Frequency

Typical
Level into 50 Q
(pk-pk)

Typical
Level into 1M Q
(pk-pk)

1MHz or 10MHz

>1V

>2V

Other Reference Frequency Output Specifications

Input Frequency:  Accuracy: f= 12kHz; +0.025ppm + Ref Input Frequency
f < 12kHz; £3ppm + Ref Input Frequency
50Q VSWR < 1.2:1to 100MHz

Permits drive from a TTL source, loaded by 1kQ series to 25Q shunt.

Input Impedance:

Notes: [1] Tcal = temperature at calibration. Factory calibration temperature = 23°C

Termination:

50Q VSWR <1.2:1 to 100MHz
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7.16 UUT Trigger Output Specifications

7.16.1 Trigger to Signal Alignment

Function Signal Trigger Trigger Trigger to Signal Trigger
Waveform Frequency Edge Alignment Lead
DC/Square DC Voltage Square 100Hz - ---
Square Square Signal +1/+10/+100 Depart from Ground Edge 1/64 period
Symmetrical Square Square Signal +1/+10/ +100 Rising Edge 1/64 period
Levelled Sine <100MHz Square As signal Rising Zero Crossing -
>100MHz Square Signal +1/+10/ +100 Rising Zero Crossing -
Edge Low Edge 1:9 Pulse Signal +1/+10/+100 Return to Ground 20ns
High Edge Square Signal +1/+10/ +100 Return to Ground 1/64 period
Fast Edge 1:9.0r 1:19 Pulse | Signal +1/+10/+100 Return to Ground 20ns
Timing Markers Normal 1:19 or 1:39 Pulse | Signal +1/+10/+100 Rising Edge or Triangle Peak 20ns
Highlighted 1:199 or 1:399 Pulse | Signal +1/+10/+100 Rising Edge or Triangle Peak 20ns
Current DC Square 100Hz - -
Symmetrical Square Square Signal +1/+10/+100 Rising Edge 1/64 period
Composite Video Composite Composite Sync Line Frequency Beginning Sync. ---
0dd Field 1:1 Pulse Frame Frequency Frame Start -
Linear Ramp Ramp waveform 1:2 Pulse Signal +1/+10/ +100 Start of Rising or Falling Ramp -
Overload Pulse Single Pulse Step Single Shot or 100Hz Leading Edge -
UUT Input Leakage Short/Open No Trigger - - ---
Auxiliary Input User-Specific No Trigger - -
Resistance Measurement --- No Trigger --- --- -
Capacitance Measurement - No Trigger - - ---

Other Trigger Specifications

Amplitude:
Frequency:

Reflection Coefficient:
Risetime:

Jitter:

Aberrations:

=1Vp-p into 50Q

Slaved to Output, divided by 1, 10, 100

-20dB to 500MHz

1ns (Typical)

This specification assumes that it is signal which jitters with respect to

Trigger. Please refer to Output Function Specifications
<+10% pk for first 5ns of all fast edge waveshapes

Free Run 'Auto’ Trigger:

<+1% pk subsequently

During steady state or low frequency functions such as DC, Ground
Reference, Linear Ramp, Overload Pulse or Leakage Tests: Triggers are
provided from an internal 100Hz source
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Section 8

8.1

Section 8 gives first-level procedures for maintaining a Model 9500, performing the Selftest operations and dealingrestiitheivVe shall
recommend maintenance intervals, methods and parts, and detail the routine maintenance procedures. Section 8 ishaiValledvimip sub-

Model 9500 — Routine Maintenance and Test

About Section 8

sections:

8.2 Routine Maintenance.
8.2.1  General Cleaning ..........c..ooueveeeeevnmerirnseernneens 8-2
8.2.2  Air Intake Filter — Description and Maintenance

Intervals

8221
8.2.2.2

8.2.2.3
8.2.24
8.2.25
8.2.2.6
8.2.2.7

Firmware Upgrade

8231
8232

o 8-2
.. 8-2

Removing the Top Cover .. .
Top Guard Shield and Calibration Seal

.. 8-2
8-2
o 8-2
.. 8-2
8-2
o 8-2
.. 8-3
8-3
.. 8-3

— Caution! ...
Removing the Filter Element
Cleaning the Filter Element ..
Refitting the Filter Element
Refitting the Top Cover.
Replacement Parts

Introduction .
Procedure ...

8.3 Model 9500 Test and Selftest

8.3.1 Types of Test

8.3.2

833
8.34

83.11

Base, Heads, All and Fast Selftests ....

8321
8.3.2.2
8323
8.3.24

Selftest at Power-On
Interface Test

8.34.1
8.3.4.2
8343
8.3.4.4
8.3.4.5
8.3.4.6
8.3.4.7

.. 8-4

Entry to Test Mode

Aborting the Selftest ......

Selftest Runs to Completion .. 8-5
Viewing the Test Results .. 8-5
Printing the Test Results .. 85

Access to Interface Tests. ......
Display Memory Checks
Keyboard Checks .
Display Checks ...
Memory Card Checks
Tracker Ball Checks ..
Printer Checks

.. 89

8.4 Printing
841
842
843

8.4.4

Appendix A:

Selftest Results

Introduction

Parallel Port

Printing Setup .. 8-11
8.4.3.1 Printer Type... 8-11
8.4.32 Data Formatting. 8-11
Results Printout ..... 8-11

Error Reporting Subsystem.
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8.2 Routine Maintenance

8.2.1 General Cleaning 8.2.2.1  Removing the Top Cover 8.2.2.3  Removing the Filter

WARNING Disconnect the power line WARNING  Disconnect the power line

cord before cleaning - see
the Safety Issues section at
the front of this manual.

Element

cord before removing any The filter is removed as follows:
covers - see the Safety IssuesCarefully lever out the center pin of each of the
section at the front of this four black nylon snap rivets and pull out the

manual. snap latches. Lift off the filter element.

i . .2.2.4  Cleaning the Filter Element
Remove dust from the top cover using a SOﬁl'he side edges of the top cover are located i 9

brush (do not use a cloth unless it it lint-free).q) 1 in noth side extrusions, and secured to't

Keep the controls cle_an using a SOft_’ IInt'freerear panel by two screws. A solid plastic bloclfh
cloth, dampened with a non-toxic, non- rotects each of the rear corners

corrosive detergent. The display screen shoul
be cleaned using a soft, lint-free cloth, foll )
dampened with an anti-static cleanser. AvoidOVer as follows.

extreme pressure on the face of the screen arqd Release theblfoulz scredws securltEg g:e tl\(NO
do not spray the screen directly. rear-corner blocks and remove the blocks.

2. Release the two screws securing the top

. . cover to the rear panel.
8.2.2 Air Intake Filter 3. Pull the top cover to the rear to clear the

WARNING  Disconnect the power line front bezel, then lift off to the rear.

cord before removing any .
covers - see the Safety I:~7sue38'2'2'2 Top G“?‘rd Shield and 2.
Calibration Seal

section at the front of this IMPORTANT!

manual. . N
1. With the cover removed, a 'Calibration
The internal airflow is powered by an axial seal' can be seen Covering a countersu

o access the filter element, remove the t 2.2.5

&nce the filter is removed, wash it in warm
ater and household detergent, rinse
oroughly and allow to dry.

Refitting the Filter Element

Hold the filter element in position to cover
the chassis holes, and the four securing
holes. Separate the latch and center pin of
ablack nylon snap rivet, and push the latch
through the filter into a securing hole at the
top. Fit the center pin into the latch and
push fully home, so that the pin opens the
splits in the rear of the latch.

Slightly stretch the filter element into the
correct position; fit and secure the other
four snap rivets.

.2.6  Refitting the Top Cover

fan which draws cooling air through the  screwhead on the front of the top guar6:.arefully refit.thetop cqverintothe slotsinthe
interior (directed mainly through the RF  shield. The sealis setin position followingS'd® €xtrusions, with the front edge
module) to be exhausted on the left side via  a calibration of the instrument, so thafMMmmediately behind the front bezel; push
holes in the cover. Replacement air is drawn  removal of the guard shield can be detectefprward to locate inside the bezel, and secure

into the instrument through holes in the right to the rear panel using the two screws. Refit

! ~ The calibration seal muBIOT be broken and secure the corner blocks
side of the top cover, then through a 20ppi | njess the guard shield is to be removed & :

(pores per inch) reticulated filter. This filter  aythorized work inside the chassis8.2.2.7  Replacement Parts

is accessed by removing the top cover. assembly. Should the filter or snap rivets become damaged
Once the cover is removed, holes can be se by removal or refitting, the following parts can
in the chassis assembly right side, with the™ be ordered through your Wavetek Sales and
reticulated filter located over these holes, Service Center:

attached by four black nylon snap rivets
through four holes to the chassis assembly.

Removal of the guard shield will

compromise the traceable calibration of
the instrument, and a full recalibration of

the 9500 will be required

If removal of the guard shield is P—e
Inspect and clean the filter element by authorized,takecaretgheedtB@\FETY Z:lr(tm’io' Zg:;r::;g;ated Mamffturer Type QIy
vacuuming at mteryals of no more than .90 WARNING printed on it next to theA Foum Filer
days. Remove the filter for thorough cleaning symbol. 617020 | Snap Rivet, Richto, SRA0508 | 5
at least once per year, immediately prior to Black Nylon

routine calibration of the unit
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8.2.3 Firmware Upgrade

8.2.3.1 Introduction
The Model 9500 firmware can be upgraded
using a 'Personal Computer Memory Card
Interface Adaptor' (PC-Card). To do this, the
Model 9500 has been fitted with FLASH
memory chipsto provide the update capability.
If an upgrade is required for your Model 9500
unit(s), your Service Center will inform you
and provide the appropriate PC-Card. 3.

This Sub-Section describes the routine
procedure for upgrading the firmware. Note
that the 'All' Self Test appeatwice in the
procedure: before and after carrying out the
upgrade. This is included on two occasions to
determine whether any difficulties were present
before the upgrade, or whether they have arisen
as a result of the upgrade.

8.2.3.2 Procedure
1. 'All' Self Test (Refer to paras 8.3.1 &
8.3.2)

Execute a 'All' Self Test and record any errors.
If printing facilities are available, select the
PRINT option to obtain a hard copy of the
results.
2. Prepare the 9500:

a. Switch 9500 PoweDFF.

b. Locate th& ACTORY SET switches

on the 9500 rear panel:

CAL FACTORY SET

DISABLE

releasing its retaining screw.
CAL FACTORY SET

ENABLE ! -
DISABLE

678

ii. Set Switch 6 to the ENABLE 5.

position (up) Do notdisturb any of
the other switches.

CAL FACTORY SET
ENABLE ! -
DISABLE

678

Insert the PC-Card:

a.

b.

Locate the PROCEDURE
MEMORY CARD ' slot in the 9500
front panel.

Insert the PC-Card into the
'PROCEDURE MEMORY CARD''
slot, exerting just enough pressure to
push out the black button by the side of
the slot.

4. Re-Program the Firmware:

a. Switch 9500 Power ON.

b. Observe the following growth patterne-

audible tone will be heard.

on the 9500 LCD display:

The process takes approximately 2 minutes to

complete. When complete, arepetitive, pulseflye Model 9500 firmware upgrade is now
complete. Please return your PCMCIA to the

If for any reason a continuous audible tone igervice Center.
heard, the update has not been successful.

i. Remove the switch cover by Ngte the current state of the growth pattern on
the display, and relay this information back to
the Service Center.

Recover the Operational State of the
9500:

a.
b.

g.

Switch 9500 PoweDFF.

Return Switch 6 to the DISABLE
position. Do not disturb any of the
other switches.

Replace and secure the switch cover.
Remove the PC-Card, switch the 9500
PowerON and wait for approximately
40 seconds until the Power-On Selftest
is complete.

On the right of the 9500 front panel,
press théviode key.

Atthe bottom of the 9500 LCD display,
press the soBONFIG key, and check
that the firmware issue, shown on the
screen, matches that on the PC-Card.
Transfer back to the Mode Selection
screen by pressing tiode key.

'All' Self Test (Refer to paras 8.3.1 &
8.3.2)
a. Execute an 'All' Self Test and record

C.

any errors. If printing facilities are
available, select tHeRINT option to
obtain a hard copy of the resu(tsfer
also to paras 8.4)

Note any differences between the self
tests at items 1 and 6.

Report the results of the upgrade
procedure back to the Service Center.
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8.3 Model 9500 Test and Selftest

8.3.1 Types of Test

There are four main types of selftest, 'BaseT,EST

'Heads', 'All'and 'Fast'. The Fast selftestis aldthis key enters Test mode, displaying th Selftest

performed automatically at power-on. Irfollowing screen:

addition, the interface for front panel operatio
can be selectively tested, covering such are
as display memory integrity, keyboard
operation, the display itself, integrity and
formatting of static RAM memory cards for,
Procedure mode, the correct operation of
connected tracker-ball, and the correg
operation of a connected printer. These tes
are detailed in the following paragraphs:

8.3.1.1  Entry to Test Mode
Test mode is selected from the Mode Selecti

menu, which is displayed by pressing the front

panel 'Mode' key, highlighted in Fig 8.3.1:

2 Aux‘
on)

= O
_

Fig. 8.3.1 'Mode' Key

The Mode key sets up a special menu displag/,3 2

offering selection from five primary modes:

Mode Selection

Select required mode using softkeys

TODAY'S DATE TIME

PROC MANUAL CONFIG = CALIB =~ TEST

This menu can be exitealy by pressing one
of the five screen keys.

Select test using softkeys

Selftest

Running Base Test
Testing pathway no: XXX.XXX

Tests remaining in base unit: YYY

TODAY'S DATE TIME

ABORT

TODAY'S DATE e (In the following descriptions, it is assumed
BASE  HEAD ALL FAST ‘ INTER- ‘ that a BASE selftest was selected. Other
selftests have the selftest name appearing on
runs a selftest of the Base Unit. the screen)
ADS runs a selftest of all fitted Active g32.1  Aborting the Selftest

Heads. ABORT stops the selftest and displays the
ALL runs a selftest of the Base Unit and appropriate 'ABORTED' screen.
all fitted Active Heads. For example:
FAST runs the same confidence selftes
as at Power On.

Selftest
INTERFACE

This key allows checks of the display an¢ APorted Base Test

display memory, the front panel keyboard, th|  TeSt ABORTED with no failures
(Procedure mode) memory card slots, th
tracker ball and printer interfaces.

Base, Heads, All and TR A TivE
Fast Selftest EXIT | PRINT
BASE, HEADS, ALL and FAST selftests . .
follow the same format. By pressing one o*f the're were no failures up to the point of
these four screen keys on the 'Select test' meﬂl&ort'ng' this is shown on the screen.
screen, the 9500 runs that selftest. The firsXIT returns to the 'Select test' menu
screen shows the type of test, the pathway screen.
under test and the number of tests remaininBRINT  prints out the results of the test, up
For example: to the point of aborting.

Refer toSub-section 8.4
If failures were encountered up to the point of
aborting, EXIT and PRINT are available. Also,
the number of failures is shown on the screen,
and an extra selection will be available:
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Selftest

Aborted Base Test
Test ABORTED with X FAILURES

TODAY'S DATE TIME
EXIT | PRINT | B
VIEW FAILS

sets up a special screen for detailing th@escribed later in Paras 8.3.2.3)
parameters of the failures encountereg323

(described later in Paras 8.3.2.3)

8.3.2.2  Selftest Runs to Completion

If the selftest is not aborted, it will run toa screen which shows the test numbet.3.2.4

EXIT returns to the 'Select test' meniNEXT FAILURE
screen. Once the details of the first failure have been
PRINT  prints out the results of the test. noted, the next failure in the list can be viewed

Refer toSub-section 8.4 by pressing thBlIEXT FAILURE screen key.

Iffailures were encountered, EXIT and PRINTThe list offailurgs remains in memory until the
remain available. Also, the number of failure@€Xt Selftest is started, and tRREV

is shown on the screen, and an extra selectiEﬁ‘HTURE screen key canbe used to_ helpscan
will be available: the listone atatime. Once the last failure inthe

VIEW FAILS list is on the screen, and the NEXT FAILURE

screen key is pressed, the following error

sets up a special screen for detailing th essage will appear in the top right of the
parameters of the failures encountere reen: ‘

No more failures
to view

Viewing the Test Results . .
By pressing the/IEW FAILS screen key, Pressing the NEXT FAILURE screen key will
have no further effect.

each of the failed tests can be viewed in turn, on
Printing the Test Results

completion, and if the test is successful with n¢pathway), measured value, upper and lowdihe PRINT screen key is present on the

failures, a screen will appear:

Selftest

Base Test

Test completed with no failures

TODAY'S DATE

EXIT

TIME

PRINT

If failures were encountered during the tes

the 9500 will display a completion screen.
For example:

Selftest

Base Test
Test completed with X FAILURES

TODAY'S DATE TIME

EXIT | PRINT ‘

VIEW
FAILS

limits, and the value of the error. A briefABORTED' or ‘completed' screens after the
description of the test is also given in a botest has run to completion or has been aborted.
beneath the values. Pressing th@RINT key will print out all the
The screen for viewing the test results is showavailable results.

below. This can also appear when a test h&sinting will only be possible if a suitable
been aborted. printer is set up, connected and on line. Refer

to Sub-section 8.4
Selftest

Test Path no:  XXX.XXX

Final Width = 215mm

Measured value XXXXXXX
Nominal value XXXXXXX
Upper Limit XXXXXXX
Lower Limit XXXXXXX
Error XXXXXXX

I (Description of Test) |
TODAY'S DATE TIME

EXIT

PREV NEXT
FAILURE FAILURE

N.B. If the cause of failure is not immediately
obvious, and it is intended to consult
your Wavetek Service Center, please
ensure that yoeither. copy the details
from the screen for all the reported
failures,or: print out the results.

Continued Overleaf
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8.3.3 Selftest at Power-On

N.B. Certain catastrophic 'System TripEXIT will return to the 'Select test' menuThe required check can be selected from the
Errors' may cause the display to flaslscreen, where, to return to the ‘Mode Selectiolist on the right of the screen, using the
on and off, atthe point of setting powemmenu screen, press the front pavletle key. corresponding screen key.

on. In this casemmediately switth  PRINT can be used to print out the results oEXIT returns to the previous 'Select required

Power Offand report the fault to your the power-on Fast test. test' menu screen.
Service Center. Refer also t&ub-section 8.4 The six available checks are detailed, in list
The first normal action at power on is to shovg 3 4 Interface Test order, in the following paragraphs.

the Wavetek logo, and then the 9500 will rufrhe interface test selectively checks the 95083.4.2  Display Memory Checks

a fast selftest: front panel operations, covering displaypressing the DISPLAY MEMORY key on the
memory integrity, keyboard operation, thegeject test menu screen transfers to the
display itself, integrity and formatting of static'\emory test.' screen, and the sequence of tests

RAM memory cards for Procedure mode, thgeqins. The test in progress is reported on the
correct operation of a connected tracker-balycreen:

and the correct operation of a connected printer.

WAVETEK

8.3.4.1  Access to Interface Tests Selftest MEMORY

Oncethe Testmode has been selected, InterfaC% | . i W3VERD
Testis selected by pressing tNEERFACE Elzol sl Usllng sonibis DISPUAY
screen key in the 'Select test' menu:

MEMORY
CARD

If no failures are found, the 9500 will revert td Se Iftest URAERER
the default power-up mode, which is eithe ) PRINTER
Manual mode or Procedure mode. Select test using softkeys TODAYSOATE  TIME —
If System Trip failures are encountered th EXIT
9500 will show the System Trip screer
(RESUME").
If non-trip failures are encountered the 950 Memory teSt-
will lapse into Test mode at the following| "> ATe - — Performing READ / WRITE test 1.
stage: BASE = HEAD = ALL  FAST | 'FAGE
PressindNTERFACE transfers to the 'Select
SEIftest test' menu screen:
Power-on Test iy
Test completed with X FAILURES MEMORY TODAYSDATE  TIME
Selftest
Select test using softkeys
PISPLAY | The other tests reported are:
omAYS DATE e REMORY Performing WALKING ONES test 1.
VIEW TRACKER Performing READ/WRITE test 2.
2l ‘ IS FAILS Performing WALKING ONES test 2.
Subsequent action to view the failures an PRINTER
print the results follows as for a Fast selfteg "~ | " ‘ ‘
which has run to completigparas 8.3.2.2/3) EXIT
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The result of the whole Memory testis reporte
once testing is complete:

Memory test.

Display memory PASSED.

Selftest

Select test using softkeys

DISPLAY
MEMORY

KEYBRD

DISPLAY

MEMORY
CARD

TRACKER

PRINTER

Display memory FAILED.

TODAY'S DATE TIME

EXIT | |
Ifafailureis reported, rectification will require

access to the internal circuitry, so no furthe

user action is recommended, except to repdThe 'Keyboard matrix reference’ (X,Y) relate
the result to your Wavetek Service Center. tothe electronic matrix which is used to transfe
EXIT returnstothe Interface 'Select test' menkeypress information to the internal processg
screen. and does not relate closely to the physic
layout of keys. The 'Key name' (Z) is the name;
in words, which describes the last key to bghe screen text will shift automatically so as

8.3.4.3  Keyboard Checks

Keyboard test.

Press key to be tested.
Last key pressed: XY, 'Z'

A
(Keyboard matrix (Key name)
reference)
TODAY'S DATE TIME

EXIT |

Keyboard checks are initiated by pressing thgessed.

KEYBQARD key on the "Select test menu]f the reported key name does not coincidp of the screen. If there are elements of the

screen: with the function of the last key to be physicallyscreen which do not show light in the light
pressed, a failure is implied. Rectification willbackground or dark in the dark band as it is
require access to the internal circuitry, so nadvanced down the screen, then this implies a
further user action is recommended, except failure. Rectification will require access to the
report the result to your Wavetek Servicénternal circuitry, so no further user action is
Center.

screen.

8.3.4.4  Display Checks

Display checks are initiated by pressing the
DISPLAY key onthe 'Selecttest' menu screen:

Selftest oy

KEYBRD
Select test using softkeys

DISPLAY

TODAY'S DATE TIME ME’XISS?Y
EXIT TRACKER
TODAY'S DATE TME Selecting'KEYBRD' transfers to the 'Keyboar PRINTER
EXIT ‘ ‘ test.' screen. This invites a user to press t| C>AYSPATE . TIE
front panel key to be tested, and reports on t EXIT ‘ ‘ ‘
screen the details of the last key to be pressesk|ecting 'DISPLAY" transfers to the 'Displa
Memory test g play
' test.' screen. Thisinvites a user to use the front

panel 'tab' @) key to move the dark band
down the screen, up to the top, and down again,
thus testing all the display elements on the

screen: Final Width = 215mm

Display test.

Use the tab key to advance the band
and the enter key to exit the test.

not to obscure the band as it jumps back to the

recommended, except to report the result to

EXIT returns to the Interface 'Select test' men(PUr Wavetek Service Center.

The 'Enter' Key [{l) returns to the Interface
'Select test' menu screen.
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8.34 Interface Test (Contd.)
8.3.45 Memory Card Checks

TheWARNING!! gives notice that the insertedif there is no battery in the card, or if the battery

Memory Card checks are initiated by pressingiemory card will be overwritten by this testcannot support read/write operations, then the

the MEMORY CARD key on the 'Select test
menu screen:

Selftest o]

. KEYBRD
Select test using softkeys
DISPLAY

MEMORY
CARD

TRACKER

PRINTER
TODAY'S DATE TIME —

EXIT

Pressing the MEMORY CARD key on the

'Select test' menu screen transfers to the 'Ce  (If no card in the selected slot,
slot test.' screen. This invites a user to selg

the memory card slot to be tested, and prese

This is because reformatting is required tstatement will be 'Battery level is dead.".
perform the checks and the card inserted in{Qote:

the slot will be reformatted as a Results Carqtor a re_chargeab|e card with alow battery, the
The 9500 first checks for the presence of tHew/dead message may take several minutes to
correct SRAM card. If there is no card in thelear after pressin@K.

slot, if the card in the slot is not a SRAM cardyhe next test is to check the size of the card
or if itis a SRAM card but not write-enabled,memory. While the 9500 is checking, it will
then the following screen is displayed: place the following message on the screen:

Card slot test.

Insert a write enabled STATIC RAM
card into the selected slot.

Card slot test.

Checking card size.

or if card not write-enabled,
or if not a SRAM card)

TODAY'S DATE TIME

[ 5 1 B . TODAY'S DATE TIME
an 'Overwrite' warning: EXIT ‘ ‘
PROC . . .
Card Slot test After correcting the defect, pressthe OK screeDnce the size check is completed, the 9500
Select the card slot to be RESULTS|  key. This transfers to a new screen, and tisarts on a ‘read/write' check; meanwhile the
s TR e Seh s sequence of tests begins. The test in progreagisplay changes to:
9 y is reported on the screen.
The 9500 first checks the state of the card
WARNING !'! . -
Card data will be overwritten internal battery. If the battery voltage is low Card SIOt test.
e o . this will be stated on the screen: Card size. XXXX k Bytes
EXIT Performing READ/WRITE test.
PROC  selects the PRocEDURE sl Cald SOt test.
for testing. Battery level is low. .
RESULTS selects the RESULTS slot for TODAVSDATE - TINE
testing.
EXIT :ett:lrns to the Interface "Select After the read/write check, the 9500 starts on a
est' menu screen. ' . .
Ei TODAYSDATE  TIME vyalklng ones' check, and the message on the
ither slot can be used for the test. If on display changes to:
particular slot is suspect then that, naturally

will be the one to choose.

Performing WALKING ONES test.
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The test continues, this time to format théault down to one slot or one card. If it islf the last key to be named does not coincide
memory into 'Results Card' format. A newsuspected that the 9500 is at fault, it is wise twith the last key to be physically pressed, or if
message appears on the display: report the result to your Wavetek Serviceéhe lastdirection shown does not correspond to

Performing RESULTS CARD format.  Center. the last physical movement; then a failure is
Providing that the full range of tests ancEXIT returnstothe Interface 'Selecttest' merignplied. It is possible to diagnose the defect
formatting is completed successfully, the PASScreen. SOUFCG;gOCOhECkinE asecond tratlz(ker unitonthe
statement is added to the screen: same , Or the same tracker unit on a

8.3.4.6  Tracker Ball Checks different 9500. Rectification may require

Checks of a connected tracker ball are initiategkcess to the internal circuitry of the 9500 or
Cal’d S|Ot fest. by pressing the TRACKER key on the 'Selediacker unit, so no further user action is
Card size. XXXX k Bytes test' menu screen: recommended, except to report the result to
Performing RESULTS CARD format. piseLay | your Wavetek Service Center.
Selected card interface PASSED. Selftest KEVBRD EXIT returnstothe Interface 'Selecttest' menu
Select test using softkeys screen.
DISPLAY .
ENORY 8.3.4.7  Printer Checks
TODAYSDATE T\ CARD Checks of a connected printer are initiated by
EXIT ‘ ‘ TRACKER | pressing the PRINTER key on the 'Select test'
EXIT returnstothe Interface 'Selecttest' men PRINTER menu screen:
screen. TODAY'S DATE TIME eIy
If the test fails at any point, then the test will__EXIT Selftest MEMORY
. X . . ) , KEYBRD
stop, leaving the heading for the failed test oelecting TRACKER transferstothe ‘Trackel seject test using softkeys
the screen, followed by a failure statementest.' screen. Thisinvites a userto use a tracl DISPLAY
For example, if the failure occurred during theyall to test the interface, and reports on th MEMORY
‘walking ones' check, thenthe following screeBcreen the details of the last key to be presse CARD
would be presented: and the last movement of the ball: TRACKER
PRINTER
TODAY'S DATE TIME
Card slot test. Tracker test. EXIT [ ]
Card size. XXXX k Bytes Use a tracker ball to test interface. - . L
Performing WALKING ONES test. Selelctlng PRIN'_FE_R _transfers to the Prln_ter
Selected card interface FAILED. Last key pressed: ~ LEFT/RIGHT. test.’screen. This invites a user to use a printer
Last direction: UP/DOWN/LEFT/RIGHT. to_test the_ interface (e.g. by switching the
printer off-line, or removing the paper), and
reports on the status of the printer:
TODAY'S DATE TIME TODAY'S DATE TIME
EXIT ‘ ‘ EXIT Continued overleaf

To diagnose the reason for a failure, there afithe possible responses are shown on the
several further checks which can be made ttiagram. Note that the center key on the

localize the fault. Firstly, an attempt should bé&acker has no function in its operation with the

made to re-check the same card in the oth®600, and is not tested, so pressing this key
slot, then if this is successful, check a new caghould have no effect, unless the tracker is
in the original slot. This should narrow thedefective.
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8.34 Interface Test (Contd.)

Printer test.

Use a printer to test interface
Press EXIT to stop printout.

8.4 Printing Selftest Results
8.4.1 Introduction 8.4.2

The results of All and Fast selftests can b&his 25 way D-Type socket is located beneath
printed out by a printer connected to the paralléhe IEEE-488 connector on the rear panel. Its
port J103 on the rear panel. It can also be usednnections are similar to the 25-way printer
to print out certificates for UUTs calibrated inport on PCs, carrying control and data for an

Parallel Port  (Rear Panel)

Procedure mode.

Printer status: NOT RESPONDING/

Note: If the printer is disabled (Config mode
— Section 3, the printer will not be set
up when starting to print for the first
time.
The possible responses are shown on the
diagram. They are updated automatically as
the printer status changes. When operating
correctly, the printer will print a character-set
continuously until the EXIT screen key is
pressed.

If the reported status of the printer interface
does not match the known physical status, then
thisimplies a failure. Itis possible to diagnose
the defect source by checking a second printer
unit on the same 9500, or the same printer unit
on a different 9500. Rectification may require
access to the internal circuitry of the 9500 or
printer unit, so no further user action is
recommended, except for obvious setup errors.
Otherwise it is advisable to report the result to
your Wavetek Service Center.

EXIT returnstothe Interface 'Select test' menu
screen.

Pin Designations

external printer as designated in the table.
Pin Layout PARALLEL PORT |

OUT OF PAPER. 13
00000O0OCGOOOOOO
@(............]@
TODAY'S DATE TIME 25 14
EXIT

9500 | 9500 9500 | Description or
Pin No. | Signal Name | I/O |Common Meaning

1 STROBE_L Output | 1ps pulse to cause printer to read one byte
of data from data bus DO1 — DO8.

2 DO1 Output | Data bit 1

3 D02 Output | Data bit 2

4 DO3 Output | Data bit 3

5 DO4 Output | Data bit 4

6 DO5 Output | Data bit5

7 DO6 Output | Data bit 6

8 DO7 Output | Data bit 7

9 DO8 Output | Data bit 8

10 ACKNLG_L Input | Pulse to indicate that the printer has
accepted a data byte, and is ready for more
data.

11 BUSY_H Input | Printer is temporarily busy and cannot
receive data.

12 P_END_H Input | Printer is out of paper.

13 SLCT_H Input | Printer is in online state, or connected.

14 AUTO_FEED L | Output| Paperisautomatically fed 1 line after printing.
This line is fixed _H (high) by the 9500 to
disable autofeed.

15 ERROR_L Input | Printer is in ‘Paper End', 'Offline’ or ‘Error*
state.

16 INIT_L Output | Commands printer to reset to power-up
state, and in most printers to clear its print
buffer.

17 SLCT_IN_L Output| Commands some printers to accept data.
This line is fixed _L (low) by the 9500.

18-25 | OV_F Output | Digital Common

_H =Logic-1 active;

_L = Logic-@ active.
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8.4.3 Printing Setup 8.4.4

Theresults of Base, Heads, All and Fast selfteApart from the heading: Base, Heads, All and
operations can be printed directly via the redfast test results have the same printed layout.
panel parallel port J103. A suitable printeiThe results of tests on all test pathways are
must be connected and switched on-line; thegollected together in a table. A typical sample
the 9500 internal program will generate thef a table is given below:

required results.

8.4.3.1  Printer Type

The printer to be used should be capable of
printing 120 characters per line, and must be
able to print the Code Page 437 character set.
Most printers compatible with Epson FX,
Canon Bubble-Jet or Hewlett-Packard Desk-
Jet are suitable.

8.4.3.2  Data Formatting

The required printout style, format and data is
pre-determined depending on whether Base,
Heads, All and Fast test results are being
printed, and on the type of printer to be used. It
is necessary tenablea particular printer type
via Configuration mode, only if the format for
that printer is required.

Note: Ifthe printer is disabled (Config mode
—Volume 1, Section 3, paras 3.3)2.6
the printer will not be set up when
starting to print for the first time.

Serial No: XXXXX  S/W Issue: X.XX  Date: XX/YY/ZZ7Z

Results Printout

Time: 12:41  Type: ALL

ERR %
FAILURES

TESTPT | MEASVALUE |  NOMINAL MIN LIMIT MAXLIMIT | ERR% | FAILURES
D2B.O@L |  +5289216 | +5.000000 = +4.500000 | +5.000000 | +60
D28.0@2 | -5486493 | -5.200000 | -5.600000 | -4000000 | -12
D2B.0P3 | +14.646128 | +15.000000 | +14.250000 | +15.750000 -47

gives the achieved percentage of full tolerance for that test.
In this column a failure is shown by the figure '1' against the relevant test.

Section 8: Model 9500 — Routine Maintenance and Test
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Appendix A to
Section 8 of the
User’'s Handbook for
Model 9500

Error Reporting Subsystem

Note to users:For the sake of completeness, this appendix collects together the error codes which might be generated either on tite instrume

front panel, or via the IEEE 488 system bus.

8.A.1 Error Detection The following is a list of error numbers, which8.A.2.2.2 Error Reporting

All errors which cannot be recovered without"!! P€ diSPlayed with their fault descriptions:in response to a bus or a keyboard error, there

the user's knowledge, result in some systefif* - PAC Default Characterisation. Failed are ce_rtain categorie_s of error reporting.

action to inform the user via a message, a - Failed to clear Fliash RAM Pr_m_warlly, the error will be rep_orted to the

where possible restore the system to 7304 - NoADC ready bit after 160ms original source of the error, but in some cases

operational condition. Errors are classified by o o < protected by suich will be reported to both local and remote
P : Y510 - Measurement faed to complee operators. Locally, the error will be displayed

the method with which they are handled%lzy Output off request did not complete
Recoverable errors report the error and thegis,  ougput off Expected

continue. System errors which cannot bgis,  Main unit control loop failure
recovered cause the system to reset via thee,  Intemal overheating: Check air vents

on the front-panel screen; remotely, it will set
the relevant ESR bit, and add the error to the
Error Queue.

Power-on state to a system trip error repo#b17,  Intemal frequency Failed to re-lock Note about the ERROR Queue
state, from which a ‘resume’ may clear th&8,  ADCfaied to complete measurement (accessible via the IEEE-488 Interface)
error, but generally such messages are cagé’%g ?I/?N/;\C/:fz;:ﬂ;ﬂfg:ﬁ;fﬁa”me The Error Queue is a sequential memory stack.
by hardware or software faults, which requiré> ) . Each reportable error has been given a listed
user action. For the following errors, an error number will be allocated at .

run time: number and explanatory message, which are

UNDEFINED SYSTEM TRIP ERROR entered into the error queue as the error occurs.
8.A.2 Error Messages OPERATING SYSTEM ERROR The queue is read destructively as a First-In/
8A21 Svst Trio E First-Out stack, using the query command
A2 ystem 1rip Errors 8.A.2.2 Recoverable Errors SYSTem :ERRor? to obtain a code number
For all system trip errors, the error condition i
Y P ' BA221 Type of Errors and message.

reported only via the front panel. The error .
Wiﬁ pull the pyrocessor resetpline to restart thd Nese consist @ommandErrors Execution Repeated use of the query SYSTem :ERRor?

system as at power-on. The screen will displ%orsy%uery Erl’grz aHGDEVEE'DED(t?ndeEm I,\Igvghrn?aar? q Zﬁg%ise?:t?onDeer\r/(I)(r:sel-Jgteilgr?:gSgsle
ors. Command, Query and Execution Error.

a message indicating that there has been ' ' ' "
system trip error and thus the processor h&§€ generated due to incorrect remot@ﬁ‘;’pP%”Vl\gzerr;ttuhrielémpty message (0,"No
been reset. A user may continue by use of tfgi°gramming. Device-Dependent Errors cafi™or") X

‘resume’ key, or from power on, and initiatd® generated by manual as well as remotewould be good prgctice'to repleatedly read
repair if the fault persists. operation. Each of the reportable errors 1€ Error Queue until the 'Empty’ message is
identified by a code number. returned.

The common command *CLS clears the queue.

ALWAYS: record the total message content for possible use by the Service Center.
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8.A.2.2 Recoverable Errors (Contd.)

8.A.2.2.3 Command Errors (CME)
(Remote operation only)

Command Error Generation

8.A.2.2.4 Execution Errors (EXE)
(Remote operation only)

Execution Error Generation

*  UNTERMINATED Action
The controller attemps to read a Response
Message from the device without first

ACommand Error is generated when the remo#n Execution Error is generated if a received having sent a complete Query Message,
command does not conform, either to the deviemmmand cannot be executed due to it being including the Program Message
command syntax, or to the IEEE 488.2 generincompatible with the current device state, or Terminator.

syntax. The CME bit (5) is sétue in the because it attempts to command parameters INTERRUPTED Action

Standard-defined Event Status Byte, and thehich are out-of-limits.
error code number is appended to the ErmgR remote operation, the EXE bit (4) is see

The deviceisinterrupted by anew Program
Message before it finishes sending a

Queue. inthe Standard-defined Event Status Byte,and Response Message.

Command Error Reporting
The error is reported by the mechanismgueue.

described earlier iBection 6, Sub-section 6.5 Execution Error Reporting
which deals with status reporting.

the error code number is appended to the ErrQuery Error Reporting

The QYE hit (2) is setrue in the Standard-
defined Event Status Byte, and the error code

The error is reported by the mechanismdumber is appended to the Error queue. The

The Command Errors implemented in the 9508escribed earlier iBection 6, Sub-section 6.5 €ITor is reported by the mechanisms described

are listed below; their error numbers conformvhich deals with status reporting.

earlier inSection 6, Sub-section 6.&hich

to those defined in the SCPI Standarghe Execution Error numbers are given belov!€a!S With status reporting.

document: with their associated descriptions.

-100,"Command error"
-101,"Invalid character"
-103,"Invalid separator"
-104,"Data type error"

-105,"GET not allowed"
-108,"Parameter not allowed"
-110,"Command header error"
-113,"Undefined header"
-120,"Numeric data error"
-121,"Invalid character in number"
-123,"Exponent too large"
-124,"Too many digits"
-150,"String data error"
-160,"Block data error"
-161,“Invalid block data”
-178,"Expression data not allowed"

-220,"Parameter error"
-221,"Settings conflict"
-222,"Data out of range"
-223,"Too much data"

-224 "lllegal parameter value”
-241,“Hardware missing”
-258,"Media protected"”

8.A.2.2.5 Query Errors (QYE)
(Remote operation only)
Query Error Generation

Protocol as follows:
« DEADLOCK State

The specific reason for a query error must be
determined by inspection of the command
program. No error codes are provided from
within the 9500.

8.A.2.2.6 Device-Dependent Errors

(DDE)
A Device-Dependent Error is generated if the
device detects an internal operating fault (eg.
during self-test). The DDE bit (3) is $riein
the Standard-defined Event Status Byte, and

A Query Error is generated when the controllghe error code number is appended to the Error
fails to follow the Message Exchange Controyyeye. The error description appears on the

display, remaining visible until the next key-
press or remote command.

data than it has room to store; the Outpu rrors are re_po_rted_ by the mect_wanlsms
. . escribed earlier iBection 6, Sub-section 6.5
Queue is full, blocking the Response

Formatter, Execution Control and Parser\fv hich deals with status reporting.

the Input Buffer is full, and the controller
is waiting to send more data bytes to the
device.

The device has been asked to buffer mo§

ALWAYS: record the total message content for possible use by the Service Center.
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8.A.2.2.7 Device-Dependent Errors Reported only Locally on the Front Panel Screen
The error list for local operations, which are not reported to the remote operator, is given below:
Note that the erranumberwill not be presented on the screen

-7001, “Entry contains illegal characters” -9001, “No calibration necessary for this function”
-7002, “Entered value is outside the allowed range” -9002, “Target factor is corrupt - select defaults”
-7003, “Day entry is not a valid number” -9009, “Restricted period for this amplitude”
-7004, “Day separator is incorrect” -9010, “Maximum limit”
-7005, “Month entry is not a valid number” -9011, “Minimum limit”
-7006, “Month separator is incorrect” -9012, “Outside amplitude range”
-7007, “Century entry is not a valid number”; -9013, “Maximum amplitude for 50 Q load”;
-7008, “Year entry is not a valid number” -9014, “Outside frequency range”
-7009, “Year separator is incorrect” -9015, “Outside amplitude range for DC”;
-7010, “Month entry is not a valid month” -9016, “Outside Period range”
-7011, “Day entry is not a valid day” -9017, “Outside deviation range”
-7012, “Hours entry is not a valid number” -9018, “Deviation restricted by frequency range”
-7013, “Minutes entry is not a valid number” -9019, “Deviation restricted by amplitude range”;
-7014, “Entry does not give a valid time setting” -9020, “Syntax error”
-7016, “Bus address must be within the range 0 - 30" -9021, “Outside numeric range”
-7017, “Safety voltage must be within the range 10 V and -9022, “Only a restricted setting available”
110 v* -9023, “Maximum frequency for this waveform is 1.11MHz”
-7018, “Borderline value must be within the range 10.00 - -9024, “Minimum highlight period is 20ns”
99.99 %" -9025, “No further display ranges available”
-7019, “Entry does not match previous password entry” -9026, “No further options”
-7020, “New string contains illegal characters or values.” -9027, “Current probe accessory must be fitted to the
-7024, © WARNING Instrument near cal due date” active head”
-7025, © WARNING Instrument past cal due date” -9028, “Outside energy range”
-7026, “Ref frequency must be within the range 0.1 Hz and -9029, “Entered number exceeds limits”
1.3 GHz" -9030, “Channel already in use”
-7027, “Ref frequency must be within the range 0.1 Hz and -9031, “Outside skew range”
3.2 GHz"; -9032, “VCO characterisation failed”
-7029, “Ext Ref must be locked for selection to be allowed” -9041, “Invalid number of divisions”

-9042, “Invalid units per division”

-9043, “Units per div, number of div’'s combination outside
range”;

-9044, “Maximum units per division for 50 Q load”

-9050, “Printer is not responding”

-9051, “Printer out of paper”

-9053, “Previous test point failed - exceeded UUT spec.
limits”

-9060, “Invalid test number”

-9062, “No more failures to view”

-9063, “No more tests to execute”

-9067, “Search procedure - NO test point”

-9068, “Search procedure - Function ID expected”

ALWAYS: record the total message content for possible use by the Service Center.
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8.A.2.2.8 Device-Dependent Errors Reported only Remotely via the IEEE-488 Interface
The error list for remote operations, which are not reported on the front panel screen, is given below:

-300,"Device specific error” -330,"Configuration memory lost"
-312,"PUD memory lost" -350,"Queue overflow"
-315,"Selftest failed"

8.A.2.2.9 Device-Dependent Errors Reported both Locally and Remotely

Errors are reported both on the front panel screen and via the IEEE-488 interface. Note that the locally-presented error message
will not include the error number.

General Calibration
1001, “Active head removed with output on” 4001, “Corrupt calibration store, using default”
1002, “Softkey label too long” 4002, “NVRAM Failed to save configuration”
1003, “Confirm with ON” 4003, “Password incorrect”
1004, *“Unknown keycode” 4004, “Calibration switch not enabled”
1006, “CH1 head control update failure” 4005, “Password incorrect”
1007, “CH2 head control update failure” 4007, “Amplitude outside limits”
1008, “CH3 head control update failure” 4008, “Calibration is password protected”
1009, “CH4 head control update failure” 4009, “Frequency outside limits”
1010, “CH5 head control update failure” 4010, “Invalid calibration function”
1011, “Loss of external reference frequency lock” 4011, “Output must be ON for CAL”
1012, “Load <50 Q detected, output off to avoid damage” 4021, “No more targets available”
1013, “Internal frequency lock has been performed” 4022, “Failed to save (sv_tgt) factor”
1014, “Load mismatch detected: UUT <50k Q" 4023, “Failed to save (sv_frq) factor”
1015, “Load mismatch detected: UUT >150 Q” 4024, “Failed to save (act) factor”
1016, “Loss of internal reference frequency lock” 4025, “Failed to save (tgt) factor”
. . 1017, “Trigger cable deselected with output on” 4026, “Failed to save (frq) factor”

Flna/ Wldth = 215mm 1018, “No head present on channel 1" 4060, “DAC un-characterised, using defaults”
1019, “No head present on channel 2” 4201, “Head calibration store corrupt, using default”
1020, “No head present on channel 3” 4202, “Incompatible head inserted”

1021, *“No head present on channel 4” 4203, “Head data area corrupt”
1022, “No head present on channel 5” 4204, “Insufficient memory to save head cal factors”
1023, “Active signal cable removed with output on” 4205, “Could not locate head cal factors, using defaults”

1024, “Head interrupt - OFF timeout”

1025, “Zero Skew requires at least two heads”

1026, “Output must be ON”

1027, “Alignment must be adjusted before deselecting
default”

5010, “Priority OFF received”

5011, “Gain request limited”

5012, “Failed to read from flash RAM”

5013, “Corrupt VCO correction”

5014, “Failed to save VCO correction”

ALWAYS: record the total message content for possible use by the Service Center.
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Characterization

4501, "Limits: main DAC gain”

4502, "Limits: composite DAC zero"
4503, "Limits: trim DAC gain"

4504, "Limits: offset DAC gain"
4505, "Limits: main DAC linearity"
4506, "Failed to write to flash RAM"
4507, “Limits: gain of 2 zero"

4508, "Limits: gain of 0.5 zero"
4509, "Limits: DAC output zero"
4510, "Limits: 0.75 buffer zero"
4511, “Limits: DAC positive zero"
4512, "Limits: DAC negative zero"
4513, "Limits: DAC positive FR"
4514, "Limits: DAC negative FR"
4515, "Limits: DAC +FR ratio”
4516, "Limits: DAC max - DAC min"
4517, “Limits: resistor ratios"

4518, "Failed to save resistor ratios"
4519, "Limits: main DAC offset"
4520, "Failed to save impedance offset"
4521, "LF AC Chrctn impossible: default set"
4522, "Excess LF AC flatness"

4523, "Failed to save DDS Ifac error"
4524, "Limits: Gain of 1 zero"

DAC Compensation

5001, "Corrupt main DAC gain"
5002, "Corrupt trim DAC gain"
5003, "Corrupt composite DAC zero"
5004, "Corrupt lookup table"

5005, "Corrupt Vmax. Vmin"

5006, "Corrupt +ve zero (DAC)"
5007, "Corrupt -ve zero (DAC)"
5008, "Corrupt polarity gain (DAC)"
5009, "Corrupt LFAC correction”
5011, "Gain request limited"

Configuration

4002, "Failed to save configuration”

-7003, "Day entry is not a valid number"

-7004, "Day separator is incorrect”

-7005, "Month entry is not a valid number"

-7006, "Month separator is incorrect”

-7007, "Century entry is not a valid number"

-7008, "Year entry is not a valid number"

-7009, "Year separator is incorrect"

-7010, "Month entry is not a valid month"

-7011, "Day entry is not a valid day"

-7012, "Hours entry is not a valid number"

-7013, "Minutes entry is not a valid number"

-7014, "Entry does not give a valid time setting"

-7017, "Safety Voltage must be in the range 10.00 V -
110.000 V"

ALWAYS: record the total message content for possible use by the Service Center.
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Section 9  Verifying the Model 9500 Specification

9.1 About Section 9 9.3 Equipment Requirements

Section 9 introduces the verification of Model 9500 performanc&s stated earlier, the standards required to verify that 9500 is within its
including the issue of traceability and a verification procedure.  published specifications must possess the necessary traceable accuracy.

Also note that the standards must operate within the optimum output

9.2 Need for Verification conditions of the 9500, as defined in the accuracy tables gigeciion
] ] - 7 of this handbook — i.e. the measurement equipment should be able
9.2.1 Factory Calibration and Traceability to operate within the relevant 9500 limits so that no additional accuracy

Factory calibration of the Model 9500 ensures full traceability up to afigures have to be taken into account.
including National Standards. Its traceable accuracy figures are qudtee specific equipment requirements for verifying individual functions
in the specifications given iBection 7 and all relate to a 1-yearare listed in the sub-sections detailing their verification procedures.
calibration interval These figures include all calibration uncertainties,
including those of National Standards, and therefore constitute abso&tﬁ .
accuracies. . Interconnections
9.2.2 Verification on Receipt from the Factory Thg _forn_1 of interconnection r_equwed to ensure optl_mum conqmons_for

) ) - _verification measurements will depend on the individual function being
Each 9500is despatched from the factory with a Certificate of Calibratiggyified, and on the measuring equipment connected to the 9500's
which gives detailed results of its pre-shipment performance. Howeygfminals. Suitable connections are described in the sub-sections
organizations may wish to confim that all instruments perform With@ﬁetailing the functions' verification procedures.
published specifications, on receipt from their manufacturers.

Such verification is only possible, however, if the user's organizati

n, . . . . .
possesses suitable standards equipment, of the necessary tracgagle Verification Points Final Width = 215mm

accuracy. Without these standards, users may rely on an exteFhalaccuracy specifications detaile@gction of this handbook cover
support organization for verification, probably also using the#ee full range of output values which can be generated by 9500, and its
organizations to recalibrate the unit at appropriate intervals. accuracy can therefore be verified against the specification at any
number of points in these output ranges.

This section recommends a set of verification points.

9.2.3 Verification after User-Calibration

Calibration against standards, as detail&giction 10f this handbook,
covers only the possible adjustments used to place corrections in the
Mainframe calibration memory. Pre-calibration and post-calibration
performance at each adjustment point can be assessed as part of the
adjustment procedure. However, to cover all the required points, the
procedure in this section should be used to verify pre- and post-
calibration performance.
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9.6 Specification Limits 9.8 9500 Mainframe Verification by
For each chosen verification point it will be necessary to know absolute Functions

measurement limits which can be used to judge whether or not the 9800 saction 9.8 is a guide to the process of verifying the Model 9500

is performing within its specification. As mentioned earlier, thgnctions from the front panel. The following topics are covered:
accuracy specifications detailed $ection 7of this handbook are 9.81 DC/Square Function: DC Output

absolute accuracies which incorporate all the uncertainties involved in o
calibrating the 9500 up to and including those of National Standards. ~ 9-8:2  DC/Square Function: Square Output
9.8.3 LF Sine Function

9.8.4 Time Markers Function
9.8.5 Load Resistance Measurement Function

9.7 Verification Procedure
Suitability ] . . . )
The procedures given in this section to verify the Model 950d@e list of topics above are placed in the order in which the 9500

specification are suitable for verification both after receipt from théainframe functions should be verified. Althoughitis not essential to
factory, or when associated with user-calibration. verify all the functions at any one time, functions higher in the list

Traceability should be verified before those lower in the list.

Where, to conform to quality standards, the 9500 is required to be . o

traceable to higher standards; then all equipment used to verify the 95601 Verifying the DC/Square Function:

specification must also be traceable to those standards. DC Voltage
9.8.1.1  Summary
Equipment requirements are given para 9.8.1.2and test
interconnections giara 9.8.1.3

The DC Function s verified by carrying out measurements of amplitude
in the sequence givenpdra 9.8.1.4at the verification points shown
in Tables 9.8.1.5nd9.8.1.2

9.8.1.2  Equipment Requirements
*  The UUT Model 9500 Mainframe, with Active Head.

* A high resolution Standards DMM with DC Voltage accuracy of
+0.005% or better, from 1mV to 200V.
Example: Model 1281 Digital Multimeter.

* An adaptor to convert from BNC to 4mm leads.
Example: Model 4955 Calibration Adaptor.

e Short, high-quality 4mm leads.
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9.8.1.3 Interconnections

-

Standards DMM
Vo
{
1+ A -
Hi Ny Lo
@ E
W t — el
\ 4955 \
Case
Active Head

:
@,

Meas 50k O
Ref 50k @

WAVETEK 4955 CALIBRATION ADAPTOR

Fig 9.8.1.1 DC/Square; DC Voltage Verifciation — Interconnections
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Table 9.8.1.1 — DC/Square DC (+) Verification into IM Q Load

9.8.1.4 Verification Setup Please copy the following table.
Enter the measurements in the Measured Value column on the copy:

1. Connections Ensure thatthe 9500 is connected to t

DMM as shown irFig. 9.8.1.1 or via a Vgrif. OLIJtput Absc.)Iu.te Tolerance MeaSLIJred
similar BNC-4mm adaptor, and that Point. Voltage Limits (+DCV). Value
. Lower Higher
both instruments are powered on an@l |—
warmed up.
2. 9500 Ensure that the 9500 is in MANUAL | ,pc1 1.0000mV 0.97475mV 1.02525mV

mode and then select the DC/Squard;

DC Voltage (Positive) function (from | +DC2 1.9000mVv 1.87453mV | 1.92547mV

MANUAL mode entry default, press

the WAVEFORM soft key and then +DC3 2.3000mV 2.27443mV 2.32557mV

pressthg”— softkeyontherightof | +pca | s5.0000mv | 4.97425mv | 5.02625mV
the screen). Select the required outpd

=3

Signal Channel (1@ Load), trigger +DC5 6.0000mV 5.9735mV 6.0265mV

channel and Trigger Ratio (if required). +DC6 19.000mV 18.9703mV | 19.0207mv

9.8.1.5 Verification Procedure +DC7 23.000mV 22 9693mV 23.0307mV
. . Refer toTables 9.8.1.1and 9.8.1.2 Follow the correct
Flna/ Wldth - 215mm sequence of verification points as shown on the tables, & naDCS 50.000mv 49.9625mvV 50.0375mvV

carry out the following operationfl) to (6) at each | +pcg 60.000mV 59.960mV 60.040mV
verification point.

+DC10 190.00mV 189.953mV 190.047mV

1. DMM Select the corredCV range for the
verification point Output Voltage. +DC11 | 230.00mV | 229.918mV | 230.082mV
2. 9500 Set theO/P Volts p-pandpolarity as | .15 | 50000mv | 499.85mv | 500.15mv
required for the verification point:
3. 4955 If using the Model 4955 Calibration | +P€13 | 600.00mV | 599.85mV 600.15mV
Adaptor, set its switch ®CV ofC. | ,peq4 | 1.9000v 1.8995V 1.9005V
Otherwise ensure that the DMM input
is at high impedance. +DC15 2.3000V 2.2994V 2.3006V
4. 9500 Set QutpuON and wait for the DMM +DC16 5.0000V 4.99873V 5.00127V
reading to settle.
5. Amplitude a. Measure the DCV output value. +DC17 6.0000V 5.99848V 6.00152v
b. Recordthisvalueinthdeasured | ,nc1g | 19.000v 18.99523V | 19.00477V
Value column of thecopy of the
Table +DC19 23.000V 22.99423V 23.00577V

c. Check that th#easured Valueis

at or between theAbsolute +DC20 50.000V 49.98748V 50.01252v

Tolerance Limits. +DC21 |  60.000V 50.98498V | 60.01502V

6. 9500 Set OutpuOFF.

+DC22 190.00V 189.9525V 190.0475V
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Table 9.8.1.2 — DC/Square DC (-) Verification into IM Q Load

Please copy the following table.
Enter the measurements in the Measured Value column on the copy:

Verif. Output Absolute Tolerance Measured
Point. Voltage Limits (-DCV) Value
r‘— Lower Higher
-DC1 1.0000mV 0.97475mV 1.02525mV
-DC2 1.9000mV 1.87453mV 1.92547mV
-DC3 2.3000mV 2.27443mV 2.32557mV
-DC4 5.0000mV 4.97425mV 5.02625mV
-DC5 6.0000mV 5.9735mV 6.0265mV
-DC6 19.000mV 18.9703mV 19.0297mV
-DC7 23.000mV 22.9693mV 23.0307mV
-DC8 50.000mV 49.9625mV | 50.0375mV
-DC9 60.000mV 59.960mV 60.040mV
-DC10 190.00mV 189.953mV 190.047mV
-DC11 230.00mV 229.918mV 230.082mV
-DC12 500.00mV 499.85mV 500.15mV
-DC13 600.00mV 599.85mV 600.15mV
-DC14 1.9000V 1.8995V 1.9005V
-DC15 2.3000V 2.2994V 2.3006V
-DC16 5.0000V 4.99873V 5.00127V
-DC17 6.0000V 5.99848V 6.00152V
-DC18 19.000V 18.99523V 19.00477V
-DC19 23.000V 22.99423V 23.00577V
-DC20 50.000V 49.98748V 50.01252V
-DC21 60.000V 59.98498V 60.01502V
-DC22 190.00V 189.9525V 190.0475V
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9.8.2 Verifying the DC/Square Function:
Square Voltage

9.8.2.1  Summary

Equipment requirements are given para 9.8.2.2and test
interconnections giara 9.8.2.3

The Square Function is verified by carrying out measurements of

amplitude in the sequence givenpara 9.8.2.4 at the verification
points shown imables 9.8.2.1, 9.8.24nhd9.8.2.3

9.8.2.2  Equipment Requirements
e The UUT Model 9500 Mainframe, with Active Head.

* Ahighresolution Standards DMM with RMS AC Voltage accuracy
of £0.01% or better, from 2.5mV to 35V, at 1kHz.
Example: Model 1281 Digital Multimeter.

* An adaptor to convert from BNC to 4mm leads.
Example: Model 4955 Calibration Adaptor.

e Short, high-quality 4mm leads.
9.8.2.3 Interconnections

Final Width = 215mm Refer toFig 9.8.2.1opposite.
9.8.2.4  Verification Setup

1. Connections Ensure that the 9500 is connected to the DMM as
shown inFig. 9.8.2.1 or via a similar BNC-4mm
adaptor, and that both instruments are powered on
and warmed up.

2. 9500 Ensure thatthe 9500isin MANUAL mode and then
select the DC/Square; Square (Positive) function
(MANUAL mode entry default a1 soft key).
Select the required output Signal Channel AM
Load), trigger channel and Trigger Ratio (if
required).
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Standards DMM
o
{

1+ A -

L "
\ 4955

Case Lo Hi
Q0@ .
o Active Head
[
I- DCV ole
Meas 19M Q DCVs0 0 ACTIVE HEAD 2
INPUT
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o)
2

Ref 19M O

Meas 1M @

Ref 1M 0
230Vpk

Meas 50k 0 Meas 50Q

Ref 50k 9

WAVETEK 4955 CALIBRATION ADAPTOR

Fig 9.8.2.1 DC/Square; Square Voltage Verifciation — Interconnections

Continued overleaf
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9.8.25 Verification Procedure

Copy the three table8:8.2.1, 9.8.2.2 and 9.8.2.Follow the correct sequence of verification points as shown on the tables, and carry out the
following operations at each verification point.

1. Verification Points Refer toTable 9.8.2.1 6. Amplitude a. Measure the RMS Output Voltage value.

2. DMM Select the corredRMS Voltage range for the b. Record this value in th&leasured Value
verification point RMS Output Voltage. column of thecopy of the Table

3. 9500 Set theO/P Volts p-p andwaveform as required ¢. CheckthatthMeasured Vglu_eis atorbetween
for the verification point: the Absolute Tolerance Limits

4. 4955 If using the Model 4955 Calibration Adaptor, setitd: 9900 Set OutpuDFF.

switch to 'SQV o/c'. If not using the Model 49558. Press_ the WAVEFORM soft _key. Select Square (negative) by
ensure that the DMM input is AC-coupled at high ~ Pressing thE—1_ key on the right of the screen. Repeat st@ps

impedance. to (7), but usingTable 9.8.2.2or each of the verification points.
5. 9500 Set OutpuON and wait for the DMM reading to 9- Press the WAVEFORM soft key. Select Square (symmetrical) by
settle. pressing th&—}— key on the right of the screen. Repeat stBps

N.B. For Operatior(6), the RMS Output Voltage values, and RMS to (7), but usingTable 9.8.2.3or each of the verification points.
Absolute Tolerance Limits have been derived using the following
factor for the output waveform:

. . _ (at 1kHz: RMS = 0.5 x 0.999933 x pk-pk)
Final Width = 215mm Note: This factor applies only when the Standards DMM

input (1MQ) is AC-Coupled through a large capacitance

(10uF).
Itis based on the use of a model 4955 set to 'SQV o/c'.

Table 9.8.2.1 DC/Square Square (+) Verification at 1kHz into IM  Q Load

Please copy the following table.
Enter the measurements in tfleasured Valuecolumn on the copy:

Verif. | Frequency Output Absolute Tolerance Output Absolute Tolerance Measured
Point. Voltage Limits (pk-pk) Voltage Limits (RMS) Value
[I—I_l (pk-pk) Lower Higher (RMS) Lower Higher (RMS)
+SQ1 1kHz 600.00mV 599.699mV 600.301mV | 299.9979mV | 299.829mV 300.130mV

+SQ2 1kHz 60.000mV 59.939mV 60.061mV 29.99799mV 29.967mV 30.028mV

+SQ3 1kHz 6.0000mV 5.9790mV 6.0210mV 2.999799mV 2.9865mV 3.01029mV

+SQ4 1kHz 6.0000V 5.996999V 6.003001V 2.999799V 2.99829V 3.00129Vv

+SQ5 1kHz 60.000V 59.969999V | 60.030001V 29.99799V 29.98299V 30.01298V
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Table 9.8.2.2 DC/Square Square (-) Verification at 1kHz into IM  Q Load
Please copy the following table.
Enter the measurements in tleasured Valuecolumn on the copy:

Verif. | Frequency Output Absolute Tolerance Output Absolute Tolerance Measured
Point. Voltage Limits (pk-pk) Voltage Limits (RMS) Value
m (pk-pk) Lower Higher (RMS) Lower Higher (RMS)
-SQ1 1kHz 600.00mV 599.699mV 600.301mV | 299.9979mV | 299.829mV 300.130mV
-SQ2 1kHz 60.000mV 59.939mV 60.061mV 29.99799mV 29.967mV 30.028mV
-SQ3 1kHz 6.0000mV 5.9790mV 6.0210mV 2.999799mV 2.9865mV 3.01029mV
-SQ4 1kHz 6.0000V 5.996999V 6.003001V 2.999799V 2.99829V 3.00129Vv
-SQ5 1kHz 60.000V 59.969999V | 60.030001V 29.99799V 29.98299V 30.01298V
Table 9.8.2.3 DC/Square Square (Symmetrical) Verification at 1kHz into IM  Q Load
Please copy the following table.
Enter the measurements in tleasured Valuecolumn on the copy:
Verif. | Frequency Output Absolute Tolerance Output Absolute Tolerance Measured
Point. Voltage Limits (pk-pk) Voltage Limits (RMS) Value
[El (pk-pk) Lower Higher (RMS) Lower Higher (RMS)
+SQ1 1kHz 600.00mV 599.699mV 600.301mV | 299.9979mV | 299.829mV 300.130mV
+SQ2 1kHz 60.000mV 59.939mV 60.061mV 29.99799mV 29.967mV 30.028mV
+SQ3 1kHz 6.0000mV 5.9790mV 6.0210mV 2.999799mV 2.9865mV 3.01029mV
+SQ4 1kHz 6.0000V 5.996999V 6.003001V 2.999799V 2.99829V 3.00129Vv
+SQ5 1kHz 60.000V 59.969999V | 60.030001V 29.99799V 29.98299V 30.01298V
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9.8.3 Verifying the LF Sine Voltage Function

9.8.3.1 Summary

Equipment requirements are given para 9.8.3.2and test
interconnections giara 9.8.3.3

The LF Sine Voltage Function is verified by carrying out measurements
of amplitude in the sequence giverpata 9.8.3.4at the verification
points shown imable 9.8.3.1

9.8.3.2  Equipment Requirements
*  The UUT Model 9500 Mainframe, with Active Head.

* Ahighresolution Standards DMM with RMS AC Voltage accuracy
of £0.3% or better, between 0.5V and 2V, at 1kHz and 45kHz.
Example: Model 1281 Digital Multimeter.

* An adaptor to convert from BNC to 4mm leads.
Example: Model 4955 Calibration Adaptor.

e Short, high-quality 4mm leads.

9.8.3.3 Interconnections
Final Width = 215mm Refer toFig 9.8.3.1opposite.

9.8.3.4  Verification Setup

1. Connections Ensure that the 9500 is connected to the DMM as
shown inFig. 9.8.3.1 or via a similar BNC-4mm
adaptor, and that both instruments are powered on
and warmed up.

2. 9500 Ensure thatthe 9500is in MANUAL mode and then
select the Sine function_, key). Select the
required output Signal Channel (3Qoad), trigger
channel and Trigger Ratio (if required).

9-10 Section 9: Verifying the Model 9500 Accuracy Specification
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WAVETEK 4955 CALIBRATION ADAPTOR

Fig 9.8.3.1 LF Sine Voltage Verifciation — Interconnections
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Active Head

Continued overleaf
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Final Width = 215mm

9

.8.3.5

Verification Procedure

Copy the table9.8.3.1. Follow the correct sequence of verification points as shown on the table, and carry out the following opBrations
(7) at each verification point.

1
2.

DMM

9500

4955

9500

Verification Points

Refer toTable 9.8.3.1
Select the corredRMS Voltage range for the

verification point RMS Output Voltage.

Set theOutput Volts p-p as required for the
verification point:

N.B. For Operatior{6), the RMS Output Voltage values, and RMS
Absolute Tolerance Limits have been derived using the following
factor for the output waveform:

(at 1kHz: RMS = 0.5 x 0.707106781 x pk-pk)

Note: This factor applies only when the Standards DMM

If using the Model 4955 Calibration Adaptor, setits

switch to 'SQV 5@'". If not using the Model 4955, )
ensure that the DMM input is AC-coupled acg0 & Amplitude
input impedance.

Set OutpuON and wait for the DMM reading to

input is AC-Coupled through a large capacitance.
Itis based on the use of a model 4955 setto 'SQY.50

a. Measure the RMS Output Voltage value.

b. Record this value in th&leasured Value
column of thecopy of the Table

c. Checkthatth®leasured Valueis at or between

settle. the Absolute Tolerance Limits
7. 9500 Set OutpuOFF.
Table 9.8.3.1 Sine Verification into 50 Q Load
Please copy the following table.
Enter the measurements in tfleasured Valuecolumn on the copy:
Verif. | Frequency Output Absolute Tolerance Output Absolute Tolerance Measured
Point. Voltage Limits (pk-pk) Voltage Limits (RMS) Value
/\/ (pk-pk) Lower Higher (RMS) Lower Higher (RMS)
SIN1 1kHz 4.8000V 4.656V 4.944V 1.69706V 1.64614V 1.74796V
SIN2 45kHz 4.8000V 4.656V 4.944V 1.69706V 1.64614V 1.74796V
SIN3 1kHz 1.9000V 1.843V 1.957V 0.67175V 0.65159Vv 0.69190V
SIN4 45kHz 1.9000V 1.843V 1.957V 0.67175V 0.65159v 0.69190V
9-12 Section 9: Verifying the Model 9500 Accuracy Specification



9.8.4 Verifying the Time Markers Function

9.8.4.1  Summary

Verification Setup

Equipment requirements are given para 9.8.4.2and test 1. Connections Connect the 9500 to the Counter as showPsira
interconnections giara 9.8.4.3

The Time Markers Function is verified by carrying out measurements
of Period in the sequence givenpatras 9.8.4.5at the verification 2. Counter

points shown ifTable 9.8.4.1

9.8.4.2  Equipment Requirements

The UUT Model 9500 Mainframe, with Active Head.

If Option 100 isnot fitted: Digital counter for 10ppm clock
accuracy measurements.
If Option 100 has been fitted: Digital counter for 0.25ppm clock
accuracy measurements.
Example: Hewlett Packard Model HP53131A with Option.012

9.8.4.3 Interconnections
Refer toFig 9.8.4.1

Ve

~N
Frequency Counter
Fig 9.8.4.1 Time Marker Verifciation — Interconnections )

9.8.4.1 and ensure that both instruments are

powered ON and warmed up.

Select the required function to measure period.

a Ensure thatthe 9500 is in MANUAL mode and
then select the Time Markers functioh (|
key).

b. Use the bottom soft key on the right of the
screen, highlighting 1/ (Ji. to view output
Period on the screen.

c. Selecttherequired output Signal ChannefX50
or 1IMQ Load as required), trigger channel and
Trigger Ratio (if required).

Verfication Procedure and table overleaf

Final Width = 215mm

Section 9: Verifying the Model 9500 Accuracy Specification 9-13



Final Width = 215mm

9.8.4.5  Verification Procedure

Copy the tabl®.8.4.1.Follow the correct sequence of verification points as shown on the table, and carry out the following ofBreti@)s
at each verification point.
1. Verification Points  Refer toTable 9.8.4.1 Ascertain whether or not Option 100 is fitted, and use the appropriate Absolute Tolerance

Limits and Measured Periods columns in the table.

2. Counter Select the correct display time, trigger source and level to measure at the verification point.
3. 9500 Set theTime Marker period as required for the verification point, and set Output ON.

4. Counter Adjust the trigger level for a stable display, measure and note the output period.

5. 9500 Set OutpuOFF.

Table 9.8.4.1 Time Markers Verification at 1Vpk-pk Output
Please copy the following table. Enter the measurements apheriate Measured Periodcolumn on the copy:

Option 100 Not Fitted Option 100 Fitted
Verif. Time Absolute Tolerance Measured Absolute Tolerance Measured
Point. Marker Limits ( +10ppm) Period Limits ( +0.25ppm) Period
Period
[ Lower Higher Lower Higher
MKR1 10.000ns (sqr) 9.9999ns 10.0001ns 9.9999975ns | 10.0000025ns
MKR2 100.00ns (sqr) 99.999ns 100.001ns 99.999975ns | 100.000025ns
MKR3 | 1.0000ps (sqr) 0.99999us 1.00001ps 0.99999975us | 1.00000025us
MKR4 | 1.0000ms (sqr) 0.99999ms 1.00001ms 0.99999975ms | 1.00000025ms
MKR5 | 10.000ms (sqr) 9.9999ms 10.0001ms 9.9999975ms | 10.0000025ms
9-14 Section 9: Verifying the Model 9500 Accuracy Specification




9.8.5 Verifying the Load Resistance Measurement Function

9.8.5.1  Summary

Equipment requirements are given para 9.8.5.2and test
interconnections giara 9.8.5.3

The Load Resistance Measurement Function is verified by carrying out
measurements of Reference Resistors in the sequence gpemast
9.8.5.5 at the verification points shown irable 9.8.5.1

9.8.5.2  Equipment Requirements
e The UUT Model 9500 with Active Head.

e A traceable, high-resolution Standards DMM, used to measure
resistance at 18 and 5@, with an accuracy of 0.02% or better.
For example, a Model 1281 Digital Multimeter.

* An adaptor to convert from BNC to 4mm leads, incorporating
switchable 5@, and 1M2 reference loads.
For example, a Model 4955 Calibration Adaptor.

* Short, high-quality 4mm leads.

9.8.5.3 Interconnections
Refer toFig 9.8.5.1(overleaf)

9.8.5.4  Verification Setup

1. Connections Ensure that the 9500 is connected to the Standards
DMM as shown inFig. 9.8.5.1 or via a similar
BNC-4mm adaptor and &Dload, and that both
instruments are powered on and warmed up.

2. 9500 a Ensure thatthe 9500 isin MANUAL mode and
then select the Load Resistance Measurement
function (From entry default, press theix
key on the right of the Front Panel, then
soft key at the bottom left of the screen).

b. In theQ Menu, select the required output
Signal Channel via th€hannel Selection
screen.

Verfication Procedure and table overleaf

Section 9: Verifying the Model 9500 Accuracy Specification
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Standards DMM

t

R

230V PK A

L "
\ 4955
Case Lo Hi
Ir
I- DCV ol
Meas 19M @ oevsoa NCTIVERERD
INPUT

Ref 19MQ
I+ Meas 1M Q
Ref 1MQ

230 Vpk
Meas 50k 9

Ref 50k Q

WAVETEK 4955 CALIBRATION ADAPTOR

Fig 9.8.5.1 Load Resistance Measurement Function Veffification (IM  Q Ref) — Interconnections

N

Active Head
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9.85.5 Verification Procedure

Copy the table9.8.5.1. Follow the correct sequence of verification points as shown on the table, and carry out the following ofBré&tions
(10) at each verification point.

1
2.
3.

Verification Points Refer toTable 9.8.5.1 6. Calculate the lower and higher absolute tolerance limit values:

9500 Ensure that OUTPUT is OFF. Lower limit : (L lim) = Rref- (R refx0.001)

If using the Model 4955 Calibration Adaptor: Higher limit : ~(Hlim) = R ref+ (R refx 0.001)

a) Ensure that the Active Head output BNC is disconnected from ENterLlim andHlim into the appropriate columnsTable 9.8.5.1
the Model 4955 input. 7. If using the Model 4955 Calibration Adaptor:

b) Set the Model 4955 Calibration Adaptor switch as shown in @ Set the Model 4955 Calibration Adaptor switch as shown in
Table 9.8.5.1 Table 9.8.5.1

If not using the Model 4955, set up external circuitry to measure the b) iﬁgﬁ(t)nnect the Active Head output BNC to the Model 4955

appropriate load resistor (4-wire connection), with the 9500 Acti\ée

Head output BNC disconnected. If not using the Model 4955, disconnect the load resistor from the

. . DMM, and reconnect it to the 9500 Active Head output BNC.
DMM Set to the appropriate Resistance measurement
range, take a Resistance measurement and notegfhepreSS th©N key to turn the 9500 output on.
result R ref) in Table 9.8.5.1 10. Using the 9500, take a Resistance measurement and note the result
Note: Make sure to allow for any settling time of (R meas) in Table 9.8.5.1
the external measuring instrument. 11. 9500 Set OUTPUT OFF.

Table 9.8.5.1 Load Resistance Measurement Verification
Please copy the following table. Enter the measurements on the copy as described in the procedure:

Final Width = 215mm

Verif. 4955 Resistance Calculated Absolute 4955 Resistance

Point. Switch Value Measured Tolerance Limits Switch Value Measured
Position by DMM Lower Higher Position by 9500

g 2 Op. 3 (b) (Rref) (L lim) (H lim) Op. 7 (a) (Rmeas)

RES1 Ref 1M Q Meas 1M Q

RES2 Ref 50 Q Meas 50 Q

Section 9: Verifying the Model 9500 Accuracy Specification
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Final Width = 215mm

9.9 9530/9520/9510 Head Verification by Functions
Sub-section 9.9is a guide to the process of verifying the Model 9520 ar@l 1 Verifying the Levelled Sine Function:

9510 Heads functions from the front panel. The following topics are LF Gain
covered:
9.9.1 Levelled Sine Function: LF Gain 9.9.1.1  Summary
9.9.2 Levelled Sine Function: Flatness Equipment requirements are given para 9.9.1.2and test
9.9.3 Edge Function: 9510, 9520 & 9530 Low Edge interconnections gtara 9.9.1.3
9.9.4 Edge Function: 9520 & 9530 Fast Edge The Levelled Sine Function is verified by carrying out measurements

9.9.5

of amplitude at frequencies of 1kHz, 45kHz and 50kHz; in the sequences

Load Capacitance Measurement Function : allds ! -
given atpara 9.9.1.4 and 9.9.1.%t the verification points shown in

The list of topics above are placed in the order in which the 9500 Hga@|e 9 9 1.1

functions should be verified. Although itis not essential to verify all the

functions at any one time, functions higher in the list should be verifigd) 1 > Equipment Requirements
before those lower in the list.

¢ The UUT Active Head, connected to a verified Model 9500

Head verification involves the use of a verified 9500 Mainframe. Mainframe (refer t®&ub-section 9.8)3
Note: Heads can be verified only within the bandwidth of the A highresolution Standards DMM with RMS AC Voltage accuracy
mainframe. of+0.3% or better, from 10mV to 1.5V, at 1kHz, 45kHz and 50kHz.
e.g. Head Model 9510 with Mainframe Variant 9500/400 can Example: Model 1281 Digital Multimeter.
only be verified to 400MHz. « An adaptor to convert from BNC to 4mm leads.

Example: Model 4955 Calibration Adaptor.

e Short, high-quality 4mm leads for connection between the
Calibration Adaptor the DMM.

Section 9: Verifying the Model 9500 Accuracy Specification



9.9.1.3 Interconnections

4 N\

Standards DMM

Final Width = 215mm

WAVETEK 4955 CALIBRATION ADAPTOR
—

Fig 9.9.1.1 LF Sine Voltage Verification — Interconnections

9.9.1.4  Verification Setup

1. Connections Ensure that the 9500 is connected to the DMM & 9500 Ensure thatthe 9500is in MANUAL mode and then
shown inFig. 9.9.1.1 or via a similar BNC-4mm select the Sine function{_, key). Select the
adaptor, and that both instruments are powered on required output Signal Channel (3Q.oad).

and warmed up.
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Final Width = 215mm

9.9.15

2. DMM

3. 9500

4. 4955

5. 9500

Verification Procedure
Copy the table9.9.1.1. Follow the correct sequence of verification points as shown on the table, and carry out the following opBrations
(7) at each verification point.
1. Verification Points

Refer toTable 9.9.1.1
Select the corredRMS Voltage range for the

verification point RMS Output Voltage.

Set theOutput Volts p-p as required for the
verification point:

If using the Model 4955 Calibration Adaptor, setits
switch to 'SQV 5@'". If not using the Model 4955, )
ensure that the DMM input is AC-coupled acg0 & Amplitude
input impedance.

Set OutpuON and wait for the DMM reading to

settle.

Table 9.9.1.1 Sine Verification into 50 Q Load
Please copy the following table. Enter the measurements Measured Valuecolumn on the copy:

N.B. For Operatior{6), the RMS Output Voltage values, and RMS
Absolute Tolerance Limits have been derived using the following
factor for the output waveform:
(at 1kHz: RMS = 0.5 x 0.707107 x pk-pk)
Note: This factor applies only when the Standards DMM
input is AC-Coupled through a large capacitance.
Itis based on the use of a model 4955 setto 'SQY.50

a. Measure the RMS Output Voltage value.

b. Record this value in th&leasured Value
column of thecopy of the Table

c. Checkthatth®leasured Valueis at or between
the RMS Absolute Tolerance Limits

7. 9500 Set OutpuOFF.

Verif. | Frequency Output Absolute Tolerance Output Absolute Tolerance Measured
Point. Voltage Limits (pk-pk) Voltage Limits (RMS) Value
& (pk-pk) Lower Higher (RMS) Lower Higher (RMS)
SGN1 1kHz 1.0000V 9.985V 1.015v 0.35355V 0.34825Vv 0.35885V
SGN2 1kHz 300.00mV 295.5mV 304.5mV 106.066mV 104.475mV 107.657mV
SGN3 1kHz 100.00mV 98.50mV 101.5mVv 35.3553mV 34.8250mV 35.8856mV
SGN4 45kHz 1.0000V 9.985V 1.015v 0.35355V 0.34825Vv 0.35885V
SGN5 45kHz 300.00mV 295.5mV 304.5mV 106.066mV 104.475mV 107.657mV
SGN6 45kHz 100.00mV 98.50mV 101.5mV 35.3553mV 34.8250mV 35.8856mV
SGN7 50kHz 3.0000V 2.955V 3.045Vv 1.06066V 1.04475V 1.07657V
SGN8 50kHz 1.0000V 9.985V 1.015v 0.35355V 0.34825V 0.35885V
SGN9 50kHz 300.00mV 295.5mV 304.5mV 106.066mV 104.475mV 107.657mV
SGN10 50kHz 100.00mV 98.50mV 101.5mV 35.3553mV 34.8250mV 35.8856mV
SGN11 50kHz 30.000mV 29.55mV 30.45mV 10.6066mV 10.4475mV 10.7657mV
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9.9

9.9.2 Verifying the Levelled Sine Function: Flatness

9.9.2.1 Summary
Equipment requirements are given para 9.9.2.2and test e
interconnections giara 9.9.2.3 Para 9.9.2.4shows the Verification
Setup. .
The Verification Procedure is para 9.9.2.5 A short description of

Calculating Validity Tolerances is givenmdra 9.9.2.6and the final
Uncertainty Calculation and Flatness Check jsaa 9.9.2.7

9530/9520/9510 Head Verification by Functions

9.9.2.2

(Contd.)

Equipment Requirements

The UUT Active Head, connected to a verified Model 9500
Mainframe (for Mainframe verification, refer&ub-section 9.8)3

RF Power Meter for Power measurements from 50kHz and 1GHz
and from 100mVp-p to 3Vp-p into

Examples:Hewlett Packard HP437B with HP8482A heant
Marconi Instruments Model 6960B with Model 6912 head

The Levelled Sine Function is verified by carrying out measurements Precision-N to BNC Adapter for signal connection from the UUT
of amplitude at frequencies beween 50kHz and 1GHz; in the sequenceg\ctive Head to the input of the RF Power Meter head for Amplitude

given atpara 9.9.2.5at the verification points shownTiables 9.9.2.1,
9.9.2.2,9.9.23and 9.9.2.4

Note: Heads can be verified only within the bandwidth of the
mainframe. e.g. Head Model 9510 with Mainframe Variant

9500/400 can only be verified to 400MHz.

measurements.
Example:Huber & Suhner Adapter type no. 31BNC-N-50-51

9.9.2.3 Interconnections
e N Final Width = 215mm
RF Power Meter
RF Head
Assembly Active Head
Precisign»N to
BNC Adaptor
L Fig 9.9.2.1 RF Sine Voltage Verification — Interconnections )
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Final Width = 215mm

9.9.2 Verifying the Levelled Sine Function: Flatness (Contd.)
9.9.2.4  Verification Setup 8. Other Tables Repeat ltems2) to (7), but for Tables 9.9.2.2,

1

Connections Ensure that the 9500 is connected to the RF Power 9.9.2.3 and 9.9.2.# turn.
Meter as shown irFFig. 9.9.2.1 and that both The measurements are now complete.
instruments are powered on and warmed up.

2. 9500 Ensure thatthe 9500 isin MANUAL mode and thef-9-2.6  Calculation of Validity Tolerances
select the Sine function{_, key). Select the 1. Introduction
required output Signal Channel (3Qoad), Trigger The first part of the verification procedure in sub-section 9.9.1 deals
Channel and Trigger Ratio (if required). with verification of amplitude at frequencies below 50kHz, into input
impedance of 50. A DMM in ACV function is used here as the
9.9.2.5  Verification Procedure calibration standard. Unfortunately, the frequency response of DMMs
1. Copy theTables 9.9.2.1,9.9.2.2,9.9.2.3 and 9.9.2.4 falls off at frequencies which must be used to verify HF flatness above
2. Starting with Table9.9.2.1 follow the correct sequence oftMHz, and so a commonly-used technique employs an RF Power
verification points as shown on the table, and carry out operati(%%ter' Flatness is normally expressgd as a voltage relative to that at a
(3) to (7) at the verification points on the table. reference frequency of 50kHz, and in our procedlables 9.9.2.1,
3. 9500 Set theOutout Volt ired for th 9.9.2.2, 9.9.2.3 and 9.9.24re used to register the values at this
. a Set theOutput Volts p-p as required for the | e oo frequency.
verification points on the table. T .
b. SetFrequencyto 50kHz. For the flatness verification, each output voltage is measured as power
c. Set OutpuDN into 50 in an RF Power Meter, and converting power to pk-to-pk
4 P Met S lect ' hich ai oltage using a formula given in the procedure. This voltage is
- roweriieter se SC atr[])ower rage Wl\lllct glvets an on-?ca mpared against the power meter reading at 50kHz, by checking that
::?:olrrr]l?n(o deafextagzrin l\j\tlerowir(;rau 0-ranges 1o it is within validity tolerance limits about the 50kHz value.
5 Ref M th 9502 pt ¢ ) ¢ 50KH To calculate the validity tolerance limits at each verification point, we
- R€ a. tlaaslu;eth ePk Pkoul pu ?gg\(')%r at i thaq%ust take into account the Total Measurement Uncertainty and the
icne;gl;&f erk-rkvalueo outputvo aggpecified 9500 flatness, with respect to 50kHz. These are combined
Pk-Pk Voltage = 20v(power into 50Q) using an RSS calculation..
b. Recordtheresultinth@éasuredp-pVoltage 2. Example: Calculation of Validity Tolerance at 10MHz
at 50kHz' column on the&opy of the Table  « From the Power Meter Specification, let us say that its Total
6. Flatness a Setthe 9500 Frequency to the figst"point in Measurement Uncertainty (Power) at 10MHz, including the Sensor
the table. uncertainty, is:+1.4%.
b. measure the 9500 output power and calculaée But this is a power uncertainty, and the pk-pk voltage uncertainty
the Pk-Pk value of 9500 output voltage into  will be half: +0.7%.
50Q: B ) e With this we must combine (by RSS Method) the 9500 pk-pk
. Reclj)kr-dptkh\éorltteas%ﬁt%fk?;gzpowerdmto ?/Mli) voltage flatness specification. At 10MHz, the 9500 specification
: asuredp-p vottage relative to 50kHz is1.5%.
for Flatness Check ' column for the verification . °
point on thecopy of the Table Validity Tolerance = V[(0.007% + (.015¥]
d. Setthe 9500 Frequency to the nsgt pointin = #0.01655= £1.653%
the table, and repeat operatiohy#nd ¢€). *  We must now multiply this by thReference valueat 50kHz, and
e. Repeat operatiom) for all otherSF' points in obtain the higher limit at LOMHz by adding talidity Tolerance
the table available for the UUT variant type. to the 50kHz Reference value. The lower limit at L0MHz is found
7. 9500 Set OutpuOFF. by subtracting th&/alidity Tolerance from the 50kHz Reference
value.
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9.9.2.7

Uncertainty Calculations and Flatness Check

All Tables

Table 9.9.2.1 Sine Flatness Verification at 3V p-p into 50 Q Load
Please copy the following table. Enter the measurements Measured Valuecolumn on the copy:

a

Insert the User's Measurement Uncertainty
(Um), for each of the verification points in the

tables.

For each of the verification points: Combine

the Total Measurement Uncertainty and the
9500 Sine function accuracy, using the RSS
method, to calculate the Flatness Validity
Tolerance Limits. For further assistance, refer
to sub-section 9.9.2.6.

Enter the limits in the appropriate columns of
thecopy of the Table

Check that the Measured p-p Voltage is at or
between the Flatness Validity Tolerance Limits.

Verif | Nominal | Output Measured Specification User's Total Flatness Validity Tolerance easured p-p
Point. | Output |Frequency p-p Voltage Relative to Measurement Limits Voltage for
Voltage at 50kHz 50kHz Uncertainty Flatness
(% of Output) (Um) Lower Higher Check
Ref 1 3V 50kHz
SFO1 1MHz +1.5
SF02 50MHz +1.5
SF03 100MHz +1.5
SF04 250MHz +3.0
SF05 400MHz +3.0
SF06* 550MHz +3.0
SFO7* 600MHz +4.0
SFo8t 725MHz +4.0
SF09Tt 1GHz +4.0
SFi10ft 1.5GHz +5.0
SF11ft 2GHz 5.0
SFi12ft 2.5GHz 5.0

*t: Additional verification points for: 9500/600, 9500/1100 & 9500/3200 (*); 9500/1100 & 9500/3200 ('); and 9500/3200 only ( 11).

Section 9: Verifying the Model 9500 Accuracy Specification
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9.9.2 Verifying the Levelled Sine Function: Flatness (Contd.)

Table 9.9.2.2 Sine Flatness\Verification at 1V p-p into 50 Q Load

Verif | Nominal | Output Measured Specification User's Total Flatness Validity Tolerance Measured p-p
Point. Output  [Frequency p-p Voltage Relative to Measurement Limits Voltage for
Voltage at 50kHz 50kHz Uncertainty Flatness
(% of Output) (Um) Lower Higher Check
Ref 2 A 50kHz
SF13 10MHz +1.5
SF14 50MHz +1.5
SF15 100MHz +1.5
SF16 250MHz +3.0
SF17 400MHz +3.0
SF18* 550MHz +3.0
SF19* 600MHz 4.0
SF20t 725MHz +4.0
Final Width = 215mm SFEL e 40
SF22ff 1.5GHz +5.0
SF23tt 2GHz +5.0
SF24tt 2.5GHz +5.0
SF25ff 3GHz +5.0

*t: Additional verification points for: 9500/600, 9500/1100 & 9500/3200 (*); 9500/1100 & 9500/3200 (t); and 9500/3200 only ( 11).
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Table 9.9.2.3 Sine FlatnessVerification at 300mV p-p into 50 Q Load

Verif | Nominal | Output Measured Specification User's Total Flatness Validity Tolerance Measured p-p
Point. | Output |Frequency p-p Voltage Relative to Measurement Limits Voltage for
Voltage at 50kHz 50kHz Uncertainty Flatness
(% of Output) (Um) Lower Higher Check
Ref3 | 300mV | 50kHz
SF26 10MHz +15
SF27 50MHz 15
SF28 100MHz +15
SF29 250MHz +3.0
SF30 400MHz +3.0
SF31* 550MHz +3.0
SF32* 600MHz +4.0
SF33t 725MHz +4.0
il Loz 0 Final Width = 215mm
SF35ft 1.5GHz +5.0
SF36ft 2GHz 5.0
SF37tt 2.5GHz +5.0
SF3gft 3GHz +5.0

*t: Additional verification points for: 9500/600, 9500/1100 & 9500/3200 (*); 9500/1100 & 9500/3200 (t); and 9500/3200 only ( 11).
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Table 9.9.2.4 Sine Flatness\Verification at 100mV p-p into 50 Q Load

Verif | Nominal | Output Measured Specification User's Total Flatness Validity Tolerance Measured p-p
Point. Output  |Frequency p-p Voltage Relative to Measurement Limits Voltage for
Voltage at 50kHz 50kHz Uncertainty Flatness
(% of Output) (Um) Lower Higher Check
Ref4 | 100mV | 50kHz
SF39 10MHz +1.5
SF40 50MHz +1.5
SF41 100MHz +1.5
SF42 250MHz +3.0
SF43 400MHz +3.0
SF44* 550MHz +3.0
SF45* 600MHz +4.0
SF46t 725MHz +4.0
Final Width = 215mm SFATL e 40
SF48tt 1.5GHz +5.0
SF49tt 2GHz +5.0
SF50tt 2.5GHz +5.0
SF51tt 3GHz +5.0

*t: Additional verification points for: 9500/600, 9500/1100 & 9500/3200 (*); 9500/1100 & 9500/3200 (t); and 9500/3200 only ( 11).
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9.9.3 Verifying the Edge Function

9.9.3.1 Summary

Equipment requirements are given para 9.9.3.2and test
interconnections giara 9.9.3.3 Para 9.9.3.4shows the Verification
Setup.

The Verification Procedure is para 9.9.3.5 A short description of
Calculating Validity Tolerances is givenmdra 9.9.3.6and the final
Uncertainty Calculation and Speed Check isaaf 9.9.3.7

The Edge Function s verified by carrying out measurements of riset
in the sequences givenmras 9.9.3.4and9.9.3.5 at the verification
points shown ifTable 9.9.3.1

9.9.3.2  Equipment Requirements

* The UUT Active Head, connected to a verified Model 950
Mainframe.

* High-bandwidth sampling oscilloscope with bandwizBiGHz for
Risetime measurements.
Examples: Tektronix Model TDS820

*  50Q SMA - BNC co-axial 'Trigger' cable for trigger inputs to th
high-bandwidth oscilloscope.
Example:Wavetek part no. 630477 (supplied)

» High-bandwidth coaxial attenuator may be required if 9500 ed
output voltage exceeds oscilloscope input capability.
ExamplesHP8493 Copt20 26.5GHz 3.5mm 20dB attenuator.

9.9.3.4  Verification Setup

1. Connections Ensurethatthe 9500 is connected to the Oscillosca
as shown ifrig. 9.9.3.1 and that both instruments
are powered on and warmed up.

9.9.3.3

Interconnections

me

o

ge

pe

2. Oscilloscope Select the required function to measure edg\e Fig 9.9.3.1 Edge FunctionVerification — Interconnections

response.
Caution: The 9500 Edge function output is capab
of generating voltages that may cause damage

High Bandw

idth Oscilloscope

Input

Y-Channel

Input

Active Head
9510 or 9520

Trigger Cable:
Wavetek Part No.
630477 (supplied)

J

le
to

sampling oscilloscope inputs with limited input
voltage capability. Use of an attenuator is typically

required for outputs above 1V pk-pk.

3. 9500 Ensure thatthe 9500is in MANUAL mode and then

select the Edge function ¢~ key). Select the
required output Signal Channel (3Qoad), Trigger
Channel, Cable Select and Trigger Ratio.

Section 9: Verifying the Model 9500 Accuracy Specification
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9.9.3.5 Verification Measurement Procedure
1. Copy theTable 9.9.3.1
2. Using Table9.9.3.1 follow the correct sequence of verificatio

To calculate the validity tolerance limits at each verification point, we
must take into account the User's Total Measurement Uncertainty and
r}he specified 9500 Speed Tolerance. These are combined using an RSS

Final Width = 215mm

points as shown on the table, and carry out operaiB)ris (8) at
the verification points on the table.

3. 9500 For the verification point: .
Select Edge type:_+_ or?_
Rise time for Model 9510:/500ps only .

for Model 9520:_[500ps or _[150ps
Scope mode or Numeric entry
Set  O/P Amplitude p-p .
O/P Frequency/Period

4. Oscilloscope a Select the correct channel.
b. Select the correct sweep speed, trigger level,
trigger edge and channel sensitivity to measure
at the verification point.

5. 9500 Set OutpuON.

6. Oscilloscope a Adjustthe sweep speed and trigger level for a
stable display.
b. Checkthe waveform for correct polarity ('Rise’
selected: from a negative potential to ground;
'Fall' selected: from a positive potential to
ground).

7. Rise Time

riseffall time.

b. Calculate the Edge function rise/fall time:

Edge Function Rise/fall time =
V(Observed Rise Time?- Scope Pulse Response Time?) ps

c. Record the Measured Edge function rise/fall
time on thecopy of the Table

d. Record the 9500 displayed Rise Time on the
copy of the Table

8. 9500 Set OutpuOFF.

9.9.3.6  Calculation of Validity Tolerances
1. Introduction

The first part of the verification procedure in sub-section 9.9.3.5 deals

with measurement of rise/fall times, into an input impedance @f 50

Each rise/fall time is measured on a wide-bandwidth oscilloscope,

whose pulse response time is taken into account.

a Measure the (10% to 90%) combined pulsg -3/

calculation.

Example: Calculation of Validity Tolerance (500ps at 25mV)

From the Oscilloscope Specification, let us say that its Total
Measurement Uncertainty (500ps at 25mV),#@0ps

With this we must combine (by RSS Method) the 9500 Speed
Tolerance specification. At 500ps, the 9500 specification speed
tolerance is 50psto -150ps

Considering the upper limit:
Validity Tolerance = V[(20ps} + (50psf]
= 53.85ps

We must now add thigalidity Tolerance to the Nominal value of
500ps, giving th&pper Validity Tolerance Limit of 553.85ps

Considering the lower limit:
Validity Tolerance = V[(20ps¥ + (150psd]
= 151.32ps

We must now subtract thigalidity Tolerance from the Nominal
value of 500ps, giving theower Validity Tolerance Limit of
348.68ps

Calculation of Validity Tolerance Limits and
Edge Speed Check

a. Calculate the User's Total Measurement
Uncertainty and Validity Tolerance Limits,
and enter in the appropriate columns of the
copy of the TableFor further assistance, refer
to sub-section 9.9.3.6

b. Checkthatthe Measured Value is at or between
the Upper and Lower Validity Tolerance Limits.

c. Check that the difference between the '9500
Displayed Value' [recorded agtara 9.9.3.5
operation 7(d) and the 'Measured Value'
[recorded atpara 9.9.3.5 operation 7(E)s
within the 9500 displayed value accuracy
specification of the Measured Value (see note
T below the table).
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9.9.3

Verifying the Edge Function

(Contd.)

Table 9.9.3.1 — Edge Function Verification — Rise/Fall Time at IMHz (Period 1 ~ Us) into 50 Q Load
Please copy the following table. Enter the calculation results and measurements in the appropriate columns on the copy:
Ver. Nominal Edge Output Lower Upper User's Lower Upper Measured 9500
Pt. Rise/Fall Type Voltage Tolerance Tolerance Total Validity Validity Value Digplayed
Time Limit Limit Measurement Tolerance Tolerance 'Rise Time'
(10% - 90%) (pk-pk) Uncertainty Limit Limit Value T
EDGO1 _[500ps 25.000mV -150ps +50ps ps ps ps ps
EDGO02 ps ps ps ps
EDGO03 _[500ps 50.000mV -150ps +50ps ps ps ps ps
EDG04 ps ps ps ps
EDGO05 _[500ps 250.00mV -150ps +50ps ps ps ps ps
EDG06 ps ps ps ps
EDGO7 _[500ps 500.00mV -150ps +50ps ps ps ps ps
EDG08 ps ps ps ps
EDGO09 _[500ps 2.5000V -150ps +50ps ps ps ps ps
EDG10 ps ps ps ps
EDG11 _[150ps | 25.000mV -25ps +25ps ps ps ps ps
EDG12 ps ps ps ps
EDG13 _[150ps | 50.000mV -25ps +25ps ps ps ps ps
EDG14 ps ps ps ps
EDG15 _[150ps| 250.00mV -25ps +25ps ps ps ps ps
EDG16 ps ps ps ps
EDG17 _[150ps | 500.00mV -25ps +25ps ps ps ps ps
EDG18 ps ps ps ps
EDG19 | NmE* 2.5000V -25ps +25ps ps ps ps ps
EDG20 ps ps ps ps

O Verification points EDG11 to EDG20 available only for Active Head Model 9520.
+: 9500 displayed value accuracy specification: for , 435ps; for | +12ps.

Section 9: Verifying the Model 9500 Accuracy Specification
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9.94 Verifying the Load Capacitance Measurement Function ( —&)

9.9.41  Summary Suitable capacitance values can be constructed from a length of coaxial
Equipment requirements are given para 9.9.4.2and test cable fitted with a BNC connector at one end and open circuit at the
interconnections giara 9.9.4.3 Para 9.9.4.4shows the Verification other. Measure the capacitance value with a capacitance bridge. If the
Setup. cable is fitted with a female connector, a BNC male/male adapter is
The Verification Procedure is para 9.9.4.5 required to interface with the Active Head and must be included in the

. S o capacitance value.
The Load Capacitance Measurement Function is verified by carrylné)

out measurements of the capacitance of a calibrated Capacitance
Standard in the sequences givempatas 9.9.4.4and9.9.4.5 at the
verification points shown iffable 9.9.4.1

9.9.4.2 Equipment Requirements

* The UUT Active Head, connected to a verified Model 9500
Mainframe.

» Two Calibrated Capacitance Units (BNC-terminated):
a. Calibrated value between 15pF and 25pF.
b. Calibrated value between 85pF and 95pF.

9.9.4.3 Interconnections
4 A

Calibrated Capacitor Unit

Fig 9.9.4.1 Load Capacitance Measurement FunctionVerification — Interconnections
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9.94.4

Verification Setup 9.9.45 9500 Absolute Tolerance Calculations

1. Copy theTable 9.9.4.1 1. RefertoTable 9.9.4.1Ensure that the Test Capacitance Calibrated

2. Test Capacitor Values

Values have been entered for the two Test Capacitors (High and

a. Ensure that the two Capacitors have been Low).

calibrated. 2. Usethe specification figures to calculate the 9500 Absolute Tolerance
b. Enter the low and high calibrated values in the | jmits.

'Capacitance Calibrated Value' columitable Example:

9.9.4.1 Letus say that the Test Capacitor value has been calibratgrat

3. Connections Ensurethatthe 9500is connected to the Capacitance The specification tolerance for this value#2% + 0.25pF.

4. 9500

unit (or individual capacitors in turn) as shown in (2% x 20pF) + 0.25pF] = #0.4pF + 0.25pF] = 0.65pF
Fig. 9.9.4.1and that both instruments are powered We must now subtract this value from 20pF for the lower limit
on and warmed up. (19.35pH, and add it to 20pF for the higher lim&Q.65pH.

a Ensure that the 9500 is in MANUAL mode.3 Enter the 9500 Absolute Tolerance Limits into their respective
Select the Aux functiong\(x key on the right columns onTable 9.9.4.1
of the front panel). Press thfi— soft key on
the bottom row. 9946

b. Select the required output Signal Channel. Verification Procedure

Refer toTable 9.9.4.1 At each verification point shown on the table,
carry out the following operatior{g) to (6). Final Width = 215mm

1. TestCap Select the correcTest Capacitancefor the
verification point range.

2. 9500 Set OutpuON and wait for the Load Capacitance
reading to settle.
3. Reading b Record the 9500 reading in tideasured

Value column of thecopy of the Table
c. Checkthatthileasured Values at or between
the Absolute Tolerance Limits

6. 9500 Set OutpuOFF.

Table 9.9.4.1 Load Capacitance Measurement Verification
Please copy the following table. Enter the values in the columns on the copy:

Verif. Capacitance Test 9500 9500 Absolute Tolerance 9500

Point. Test Range Capacitance Measurement Limits leasured
Calibrated Spec Lower Higher Value

— Value

CAP1 Low: 15-25pF pF | #2% * 0.25pF pF pF pF

CAP2 | High: 85-95pF pF | £3% + 0.25pF pF pF pF
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Section 10 Calibrating the Model 9500
10.1 About Section 10

Section 10 outlines general procedures for calibrating the Model 9500. In it you will find the recommended calibration methods
details of the parameters that require calibration and the procedures needed to calibrate them.

This section is divided into the following sub-sections:

10.2 9500 Mainframe Calibration and Active Head™ Calibration
Functions and Methods.

10.3 The Model 9500 Calibration Mode
Selection of Calibration Mode, Special Calibration and Standard Calibration.

10.4 Standard Calibration — Basic Sequences
Using the Target Selection and Adjustment screens

10.5 Front-panel Calibration by Functions
General procedure, sequencing, equipment requirements, interconnections, procedures and
Final Width = 215mm

lists of calibration points for all functions requiring calibration.

Section 10: Calibrating the Model 9500: About Section 10 10.1-1
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10.2

10.2.1 Introduction

9500 Mainframe Calibration and Active Head
10.2.4

™ Calibration

Other Functions

The Model 9500 has been designed around a 1-year recalibra@imer 9500 functions are either derived directly from functionstieat
interval. When they do need recalibration, itis not necessary to losectiiérated, or are calibrated 'for life' during manufacture:

entire system while it is being performed. .

In addition to being supported by traditional scope calibration standards,®
the 9500's mainframe and its Active Heads are calibrated separately?
The mainframe unit defines the DC and LF traceability, and is easily ®
calibrated on-site. y
All high frequency calibrations (such as the leveled sinewave and pulse®
outputs) are confined to the Active Heads, which can therefore be®
calibrated independently. They are small enough and light enough to’

Dual-Sine;
Current;
Composite Video;
Linear Ramp;
Overload Pulse;
Zero Skew;
Auxiliary Input;
Input Leakage.

be sent by regular mail services to a calibration laboratory. Our glofEmpting to select these functions during Mainframe calibration, (or
network of Service Centers provides a fast turnaround Active HB@Se irparas 10.2.Bwhile the Model 9500 is iBAL mode, will result
recalibration service. By substituting a spare head for the one thdf 8n error message being displayed:

being calibrated, the benefits of near-zero downtime become attainable.

10.2.2  Mainframe Unit Calibration

10.2.5

No calibration for this function

Mainframe Unit Manual Calibration

Mainframe Unit calibration correction factors are stored in non-volatiéainframe Unit Calibration can be performed manually from the front
calibration memory in the Mainframe Unit. The following calibrationganel, and this is the main subject of this Section 10:

are available: .

Sub-section 10.3covers general access to the processes via
» 'DC' voltage, positive and negative outputs, selected using the Calibration Mode:;

WAVEFORM soft key on the DC/Square 'Target Selection’ screen syb-section 10.4leals with the general processes of selecting:

when in Calibration mode; .

e 'Square voltage waveforms, positive, negative and symmetrical «
outputs, selected using the WAVEFORM soft key on the DC/
Square 'Target Selection' screen when in Calibration mode;

e 'LF Sin€' function, selected simply by pressing the front-panel .
push-button when in Calibration mode;

» 'Resistance Measuremehtselected by pressing tihaix front-
panel push-button when in Calibration mode. .

10.2.3  Active Head Calibration

Active Head calibration correction factors are stored in non-volatile
calibration memory in the Active Head itself. The following calibrations
are required:

e 'Sin€ flatness above 50kHz;

* 'Low Edge and Fast Edge functions;

» 'Load Capacitancé measurement functions;

e 'Termination Compensation functions.

Head calibration involves the use of a verified 9500 Mainframe.

Note: Heads can be calibrated only within the bandwidth of the
mainframe.
e.g. Head Model 9510 with Mainframe Variant 9500/400 can
only be calibrated to 400MHz.

Hardware configurations (Cal Ranges);

Target Values within Cal Ranges;

Modifying and saving modified Target Values for individual
calibration environments;

Adjusting the 9500 output values to calibrate Cal Ranges
(thereby storing correction factors in non-volatile Calibration
Memory).

Sub-section 10.8letails front panel operation to calibrate functions,
providing connection diagrams and sequenced procedures.

Section 10: Calibrating the Model 9500: Mainframe and Head Calibration
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10.3
10.3.1

The Model 9500 Calibration Mode

Introduction

This section is a guide to the use of the Model 9500's Calibration Mode, for manual calibration of the 9500 MainframewiFigetéplics are

covered:

10.3.2 Mode Selection
10.3.2.1 'Mode' Key
10.3.2.2 'Mode Selection' Screen

10.3.3 Selection of Calibration Mode

10.3.3.1 Calibration Enable Switch

10.3.3.2 Password

10.3.3.3  Calibration Mode Display
10.3.3.4  Calibration Mode Screen Softkeys

10.3.4 Special Calibration

10.3.4.1  Selecting Special Calibration

10.3.4.2 When to Characterise
10.3.4.3 How to Characterise
10.3.4.4  Form of Characterisation

10.3.5 Special Cal: 'Adjust FREQ'
10.3.5.1 When to Adjust

10.3.5.2  Equipment Requirements

10.3.5.3 Interconnections
10.3.5.4 9500 and Counter Setup
10.3.5.5 Sequence of Operations

10.3.6 Mainframe Standard Calibration (STD CAL)

10.3.6.1  Function Selection

10.3.6.2  Cal Mode Function Screens
10.3.6.3 'Hardware Configurations'
10.3.6.4 'Target Calibration Values'

10.3.7 Overview of Calibration Operations

Section 10: Calibrating the Model 9500: Calibration Mode
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10.3.2 Mode Selection 10.3.3  Selection of Calibration Mode

10.3.2.1 'Mode' Key The following two conditions must be satisfiedl0.3.3.2 Password
Selection of any one of the Model 9500's fivdvefore the Calibration mode menu screen ca$kefore the Calibration mode menu screen can
operating 'Modes' is enabled by pressing tHee accessed: be displayed you must now enter a valid

‘Mode’ key at the bottom right of thea, The rear-panel Calibration Enable switcpassword using the Model 9500's alpha-

'‘CALIBRATION SYSTEM' key panel.
Aux

= (tode)

This results in display of the mode selectio
screen:

Mode Selection

Select required mode using softkeys

TODAY'S DATE TIME

PROC ‘MANUAL

CONFIG | CALIB = TEST

10.3.2.2 'Mode Selection' Screen

The Mode Selection menu screen allows yOENABLE

to select any one of the following operatinquth the Calibration Enable switch in the

modes:

PROC Procedure mode
MANUAL Manual mode
CONFIG Configure mode
CALIB Calibration mode
TEST Selftest mode

Each mode is selected by pressing th

appropriate screen softkey, after which a ne
menu screen relating specifically to that mod
will be displayed. (Note: for the calibration
menu screen to appeatr, certain other conditio
must be satisfied — sd®.3.3)

must be in the 'ENABLE' position. numeric keyboard. For information about the
b. A valid password must have been enteraditial 'shipment' password, and about the
via the front panel keypad. method of changing this to a custom password,
10.3.3.1 Calibration Enable Switch refertoSection 3, paras 3.4d? this Handbook.
The Calibration Enable DIP-switch is"® eaph chargcter in.the password is entered,
accessible, using a small screwdriver, throug ecurity code icons will appear onthe screenas
R recess on the Model 9500's rear panel. shown above. Oncg the correct passwqrd has
been entered, pressing the (Enter) key will
CAL F!/ result in the Calibration Mode menu screen
ENABLE being displayed. If the wrong password is
{ used, the error message "PASSWORD
DISABLE INCORRECT" will be displayed and the
security code character icons will disappear,
enabling you to attempt correct password entry

DI.Sr']ABrII‘E librati bl itch in th again. TheEXIT' screen softkey will take you
With the Calibration Enable switch in t €hack to the Mode Selection screen.

'DISABLE' position, any attempt to select

Calibration mode by pressing the 'CALIB'10.3.3.3 Calibration Mode Display

screen softkey will result in the screen promptvhen Calibration mode has been successfully
"Calibration switch not enabled!" being entered by settingthe CAL ENABLE switchto
displayed, and access to Calibration mode withe ENABLE position and entering the correct
be denied. Password, the 'Calibration Mode' menu screen
shown below will be displayed:

'ENABLE' position, pressing the 'CALIB' Ca_"bra:uon MOde

screen key will result in the 'Password Entr
for Calibration' user prompt screen bein

displayed:
Password Entry
For Calibration TODAY'S DATE TIME

&3 @ @

Enterpassword : QOO OOO

TODAY'S DATE TIME

EXIT | |

10.3-2 Section 10: Calibrating th
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10.3.4  Special Calibration

10.3.3.4 Calibration Mode Screen 10.3.4.1 Selecting Special 10.3.4.3 How to Characterise

Softkeys Calibration Characterisation is performed merely by
The following screen softkeys are active:  pressing theSPECIAL softkey in the Pressing the appropriat@hse - .. soft key.
SPECIAL Calibration Mode screen transfers to theWhen characterising, do so in the following
Accesses the Special Calibration menu so thapecial Calibration screen: sequence:
you can perform several 'Chse’ (Characteris - T 1. Chse - DAC.
calibration operations, which must be don SpeC|a| Cal pAC 2. Chse - VCO.
imme_diat_ely before carrying out routine Y 3. Chse - SQU/TRI TMK.
recalibration of the Model 9500. oL e o oraaaet crse | 4. Chse - LF SIN DC O/S.
FACTORY USE ONLY S Note: Selected characterisation has
Accesses ‘factory-set' calibration operation e completed when single highlighted
which can only be entered by a specia bC ors softkey selected is replaced by
password. These calibration operations on complete softkey menu display.
need to be performed when the instrument TOE‘;(YI;DATE AdjustT'M‘E ‘ 10.3.4.4 Form of Characterisation
manufactured, or after certain types of repa FREQ ) ] .
have been carried out on it. The password is The Characterise operations comprise sets of
not given in this handbook; any user whd0.3.4.2  When to Characterise fully automatic internal adjustments, such as

suspects that such calibration may be need€daracterisations are adjustments whichn the case of Chse - DAC) checking and
should contact their Wavetek Service Centegalibrate basic digital sources of output. Thegg@librating the linearity of the 9500 D-A

adjustments are only required immediatewonverter,whlch is usepltosetthe amplitude of
STD CAL _prior to routine Standard Calibration of thelS @nalog output functions.
Accesses the user control screens for routlfﬁodel 9500, (detailed in subsequent SubPTeSEXIT to return to the calibration mode
external Mainframe calibration of each MOdesections) ' menu screen on completion of all
9500 function able to be calibrated. ' characterisations.

IMPORTANT! Do not characterise unless

you are doing so as part of an authorized

recalibration of the Model 9500. Although the

internal adjustment operations whichitinitiates

will not dramatically change the overall

calibration of the instrument, they will introduce

a very small ‘artificial' step into its apparent

drift performance. If your company maintains

historical records on each calibrator's drift

performance between calibrations (for

example, for the purposes of statistical process

control in a total quality management system),

this artificial step would need to be determined

and suitably recorded in these records. There

are no performance advantages to be gained by

characterising at any time other than

immediately before Standard Calibration of

the Model 9500's functions.

Final Width = 215mm
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10.3.5 Special Cal: 'Adjust FREQ' 10.3.5.3 Interconnections

This is really a calibration of the internal frequency source, to 40.3.5.4 9500 and Counter Setup
external frequency standard. The 9500 generates a stream of squar€onnections Connect the 9500 to the Counter as showraira

timing markers (as in Time Markers function — refeextion 4.8at

100MHz. This is applied to the external frequency standard, and the

internal frequency DAC factor is adjusted until the external counter
registers 100MHz. 2 Counter

10.3.5.1 When to Adjust 3. 9500

The 9500 Frequency Uncertainty (5 years) is specified at 100MHz as:
+10ppm if Option 100s notfitted, or
+0.25ppm if Option 10Gs fitted.

10.3.5.3 and ensure that both instruments are
powered ON and warmed up. Any model number
head may be used.

Select the required function to measure frequency.
In the Calibration Mode screen, press the
SPECIAL soft key on the left of the bottom row.
This transfers to th8pecial Calscreen shown in
Para 10.3.4.1

In either case, itis normally unnecessary to adjust the frequency at{gs§ 55 Sequence of Operations

than 5 year intervals.

10.3.5.2 Equipment Requirements

» If Option 100 isnot fitted: Digital counter for 10ppm clock
accuracy measurements.

» If Option 100 has been fitted: Digital counter for 0.25ppm clock
accuracy measurements.
Example: Hewlett Packard Model HP53131A with Option.012

Frequency Counter

1. 9500

2. Counter

3. 9500
4. Counter

5. 9500

IOFF ot e iy
. +10
Frequency Adjustment

using 100MHz Timing Markers

DAC Factor = 1470

TODAY'S DATE TIME

EXIT ‘ ‘|CHANNEL”

SELECT

In theSpecial Calscreen, press ti#ajust FREQ

soft key on the bottom row. This transfers to the

Frequency Adjustmentscreen:

Select the correct display time, trigger source and

level to measure at the calibration point.

Set OutpuON.

Adjustthe trigger level for a stable display and note

the measured frequency.

a Use the cursor keys to increment or decrement
the DAC Factor value until the Counter registers
a frequency of 100MHz.
Set OutpuOFF.

Press th&XIT soft key on the bottom row to
return to theSpecial Calscreen.

Frequency calibration is now complete.
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10.3.6  Mainframe Standard Calibration (BASE CAL)

10.3.6.1 Function Selection

10.3.6.3 'Hardware Configurations'

Pressing theBASE CAL' screen softkey ¢ Resistance Measurementselected by Although all functions in the 9500 appear to the

displays a DC/Square'DCAL 'function screen
(the 'Target Selection' screen) shown belo
which appears on entry to Standard Calibratio

D — |OFFSIGNAL CH1 50Q TARGET
TRIGGER _NONE 1

CAL _ TARGET
CalRange 1 2

888.00 |V to 2.10 mV

SAVED CALIBRATION TARGETS
1= +1.9033 mV low

2= +1.9033 mV high

pressing thédux front-panel push-button. operatorto have a single continuous range which
covers the entire span of output values from the
Q U — TARGET | Jowest to the highest (e.g., for DC Voltage from
CAL - TAarGeT | 888.0QuV to 222.4V), internal devices such as
2 voltage dividers and power amplifiers must be

Resistance Calibration TAgET switched to achieve this total span. With this
1o oo COHIBRATION TARGETS TARGET | switching, the hardware configuration changes.
23 0000 K2 Because each of these configurations introduces
4% 19.000 MQ — slightoffsetand gain errorsinto the 9500 output,
s e they must be compensated by calibration in

|CHANNEL| DEFAULT |  order to maintain the 9500's very high level of

TODAY'S DATE TIME

WAVE CHANNEL | DEFAULT
FORM SELECT || TARGETS

SR IRl performance. Calibration ofthe 9500 determines
Note that the other 9500 functions, listed ind stores the offset and gain errors associated
paras 10.2.3 and 10.2@annot be externally with each hardware configuration, so that they

Other available Mainframe calibrations are: adjusted during Mainframe calibration (theycan be digitally compensated by the instrument's
e DC/Square Function:'DC Negatlve and gre ejther derived directly from functions thagontrol processor. The processor applies digital
'Square waveforms, selected using thesan be calibrated, or are calibrated 'for lifecorrection factors to the selected output value,

WAVEFORM soft key:

}— |OFFSIGNAL CH1 50Q

TRIGGER NONE

CAL] =
Cal Range 1
888.00 |V to 2.10 mV
SAVED CALIBRATION TARGETS

12 +1.8003 mV low
2= +1.9033 mV high

i BEE

TODAY'S DATE TIME

WAVE CHANNEL | DEFAULT
FORM SELECT || TARGETS

» Sine Function selected simply by pressing

the™\ front-panel push-button.

/\/ |OFFSIGNAL CHL 500 TARGET
TRIGGER _NONE 1

CalRange 1

1.4V to 2224V

SAVED CALIBRATION TARGETS TARGET
1+ +1.6090V  1.9000 kHz low 4

2= +1.9903 V 1.0 kHz high
3= +1.6000 V 45.003 kHz  low
4= +1.9000 V 45.80892 kHz high

TODAY'S DATE TIME

DEFAULT
TARGETS

CHANNEL
SELECT

during manufacture, or are adjusted duringo thatthe analog output accurately matches the
'Head' calibration). Attempting to select thesgelected value (within its specification). This
functions during Mainframe calibration, whileresults in an accurate and linear output response
the Model 9500 is iICAL mode, will resultin across each function's entire output span.

an error message being displayed:

No calibration for this function 10.3.6.4 'Target Calibration Values'

Individual hardware configurations are
10.3.6.2 Cal Mode Function Screens calibrated by accurately measuring their analog

Generally, two special screens are provided f}/tPuts at (usually) two or more points using a
adjust each of the functions' calibration pointdligher order calibration standard. In most
In CAL mode, the purpose of these screens f&S€S these 'target calibration values' are values
to allow you to set the 9500 into the variou§!0Se to the lower and upper extremes of the
hardware configurations (also known as ‘cdlardware configuration's output capability.
Ranges') required during calibration, and

initiate the necessary sequences of operations.

Each Function/Waveform is identified by the
usual symbol in the top left corner.
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10.3.7  Overview of Calibration Operations

In general, calibration of each of the 9500'
hardware configurations can be broken dow
into three distinct stages as follows:

1) Selection of the required hardwarg
configuration (Target Selection screen).

2) Selection of 'target' values at which thi
hardware configuration will be calibrated
(Target Selection screen).

3) Modification of the target values and
determination of the 9500's output error 3
each of these values (Adjustment screer

The Target Selectionscreen is used to select
the correct hardware configuration, expressd
as 'Cal Range', and permits you to opt to u
Wavetek's recommended 'default’ targe
calibration values or custom target values (clos
to the default values) more appropriate to th
equipment being used for calibration purpose

Selecting one of the target values displayed
the target selection screen (by pressing i
correspondindarget softkey) transfers you
to the'Adjustment’ screen, where you can
optionally alter and save the target value befo
measuring the output error and generating
compensating correction.

These three stages are described in more de
in Section 10.4 while descriptions of the
calibration sequences for each individug
function are provided iSection 10.5.

The flow chart shown on the right summarize
the operator actions needed to enter Calibrati
mode, and to then select an appropriate functi
for calibration.

4
N

U0 o —~ o o —

wnw S

D

ail

Mode Selection
PROC
MANUAL
CONFIG
CALIB
TEST

CAL Switch
Condition?

Enable

Disable

Password Entry
XXXXXX
EXIT

Error Message

Calibration Mode

SPECIAL
FACTORY USE ONLY
BASE CAL
BB Special Calibration HEAD CAL
I
Chse—VCO

Chse—DAC
WAVE
“1 FORM ]
Chse—

SQ/TRI TMK 1

Chse—LF SIN
=R RGN

i)

L EXIT
DN
Chse—DAC, *)
pNn Chse—VCO, L]
Chse—SQ/TRI TMK &
Chse—LF SIN DC O/S 4’
should be performed once
immediately before proceeding
to routine STD CAL operations *)»
Selections shaded thus
cannot be used when the
Model 9500 is in CAL mode
9 Fig. 10.3.2 Access to Functions in Calibration Mode
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10.4

Standard Calibration — Basic Sequences

This sub-section describes in more detail the main processes involved when calibrating each of the
Model 9500's 'hardware configurations' from the instrument's front panel.

The following topics are covered:

10.4.1

10.4.2

10.4.3

10.4.4

10.4.5

10.4.6

Introduction
10.4.1.1  Aim of Calibration
10.4.1.2 General Calibration Process

Target Selection Screen — Selecting Hardware Configurations
10.4.2.1 Waveform Selection

10.4.2.2 Hardware Configurations

10.4.2.3  Channel Selections

10.4.2.4 Retained Channel Memory

10.4.2.5 'Default' or 'Saved' Targets

The Adjustment Screen

10.4.3.1 Setting Target Values

10.4.3.2  Selecting Default Calibration Targets
10.4.3.3 Modifying a Calibration Target

Calibrating the Model 9500 at Target Values
10.4.4.1  Adjust Output Amplitude

10.4.4.2 Target Selection

10.4.4.3 'RESET CAL POINT'

Standard Calibration of AC Functions
10.4.5.1 Output Frequency Synthesis
10.4.5.2 Changing the Output Frequency of Target Calibration Points

Exit from Calibration - Cal Date and Cal Due Date

10.4.6.1 Exit: Mode Key — Warning Screen

10.4.6.2  Exit Only

10.4.6.3 Update the Date Stamp on a Certificate

10.4.6.4  Setting the Cal Due Date and Advance Warning Period

Section 10: Calibrating the Model 9500: Standard Calibration — Basic Sequences
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10.4.1 Introduction 10.4.2 Target Selection Screen — Selecting Hardware Configurations

10.4.1.1 Aim of Calibration l_ |OFF GG NIa TARGET The full I?st of Cal Ranges u;ed tq establish all
The aim of calibrating the Model 9500 ‘— TRIGGER NONE ey | therequired hardware configurations for each
Oscilloscope calibrator is to determine th Cal Range T 2 function are given in the detailed calibration
accuracy of its outputs, and if necessary adjy 888.03 LV to 2.10 mV procedures contained Bection 10.5f this
them so that they are within specification. |  SAVED CALIBRATION TARGETS handbook.
this calibration is to be traceable, then th 33 115566 mv e Note that in this instance, by selecting Cal
9500's outputs must be compared wit Range 1, two 'Saved Calibration targets' appear:
Traceable calibration standards of suitable 'Te . 1.~ +1.0000mV (Low), and
Uncertainty Ratio". TODAYSDA‘TE WAVET”T‘E ‘|CHANNEL” perauLT | 2. - +1.9000mV (High).
10.4.1.2 General Calibration FORM PR GRS 10.4.2.3 Channel Selections

Process 10.4.2.1 Waveform Selection Connection of the Mainframe to the standards
As mentioned earlier Bection 10. X alibrating Refer topara 10.3.6.1 equipment must be routed through a signal
each of the 9500's functions can be broken channel head, with a trigger channel/cable if

down into three distinct stages as follows: 10.4.2.2 Hardware Configurations necessary. Signal Channel selection, Trigger

1) Selectthe required’hardware configuratiofr®" & given function, selecting a particular'Catnannel selection, Cable selection and Trigger
by selecting the correct 'Cal Range'. Range’ switches in the relevant hardwarRatip operate in the same way as in normal

2) Select'target values atwhich this hardwa@@nfiguration which will generate the requiredyc/square function. Refer fmaras 4.5.3
configuration will be calibrated. span from the function's total output rangeote: Without Option 5, only one signal

3) Determine the 9500's output error at eac‘ﬁhespanofthe hardware configuration appears channel and one trigger channel is
available. Any channel may be used

of these target values, and generate Lﬂ"ldel’ the 'Cal Range' selection on the screen.
suitable compensating correction factor.For example, the total output range in DC/ for mainframe calibration.

This sub-sectiori0.4 describes thgeneral Square function (DC positive output) consist§y 4 5 4 Retained Channel Memory
process of calibrating the 9500 using frontof eleven separate hardware configurationgqter onara 4.5.3.6

panel controls. numbered as Cal Ranges:

The following description uses, as an example, 1: 888.00mV to 2.10mV 10.4.2.5 Default or 'Saved' Targets

the DC/Square function, which has eleven 2: 2 10mV to 5.56mV For each function and Cal Range, users can
positive-DC hardware configurations (called 3 556mV to 21.00mV choose 'Default’ or 'Saved' calibration targets.
'‘Cal Ranges') to generate output voltages 4: 21.00mV to 55.60mV Pre-programmedefault Targets, selected
between +888.00mV and +222.40V. EachCal 5: 55.60mV to 210.00mV by pressingthe ' DEFAULT TARGETS' softkey
Range requires two target-value calibration g 210.00mV to 556.00mV (which becomes highlighted), are those
points, generating two associated correction 7: 556.00mV to 21.0V considered by Wavetek to be generally
factors. The factors are stored in non-volatile g: 21.0V to 5.56V appropriate for use unless a user decides
memory, and are subsequently used to correct 9: 5.56V to 22.24V otherwise (shown in the list for DC Positive in
all outputs which employ the hardware 10: 2224V to 55.60V para 10.4.2.2

configuration. 11: 55.60V to 222.40V Saved Targetsare those previously set and

aved in earlier calibrations, available when
e 'DEFAULT TARGETS' softkey is not
ghlighted. The former user has deemed that,
orthe calibration environment being employed
at the time, the saved value of a target is more
appropriate than the default target. The 'save'
action is described later paras 10.4.3

We will start by assuming that the 'Cal' mod
of the DC Voltage function has been selecte lected by setting the Cal Range to .1t._

as described inegtion 10.30f this handbook. Hardware configuration (2) can be selected b

This presents the 'Target Selection' screege,[ting the Cal Range to '2' etc using@)e
similar to that illustrated in the next column.and@ cursor keys or spinwheel.

ence hardware configuration (1) can b
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10.4.3  The Adjustment Screen
Using this screen, action is taken to perforn]io'4'3'2 Selecting Default 10.4.3.3 Modifying a Calibration

the adjustment at or close to the selected ) Callbl’atIOI.’l Targets Target o
calibration target, having already selected th®S mentioned earlier, the Model 9500'©nce theAdjustment screen is displayed, the
hardware configuration and committed tdirmware contains a complete set ofxisting target value can be changed to a new
'default’ or 'saved' targets, on the Targdgcommended target calibration values, foralue, if this is preferable to using either the
Selection screen (refer paras 10.4.2 every hardware configuration of every functiordefault target value or a target value 'saved'
10431 o T Val that can be directly calibrated. from a previous calibration. The target value
4.3.1 Setting Target Values Before changing from 'Saved' calibration targetan be changed whether it starts as a default or
Once the correct hardware configuration hagalues back to 'Default target values, considérsaved target, but will always become a new
been chosen on the Target Selection screenimat there may have been good reasons foavedarget. The default target values will not
selecting the Cal Range; pressing one of thghoosing values other than default values §hange.
TARGET softkeys will Transfer to the the previous calibratign. Your calibr.ation-ro change the existing Target Amplitude:
'Adiustment’ screen — similar to the following:standards may be uniquely characterized at
l— |O|:|: SIGNAL _CH1_500 REAL particular target values (for example, standard
TRIGGER NONE POINT . . . .
Al cells may provide a calibration point voltage
different from the default value). Using default

Use the 'ta@ key to place the cursor on

its value, then use th™), ©), and
keys to set the required target

. ~ amplitude.
O/P Amplitude = +1.80@@ mV target values may therefore reduce the P .
Target Amplitude = +1.800@ mV usefulness of historical calibration records. 'VOt€:  The extent to which the target value

TODAY'S DATE TIME

EXIT PREV SAVE NEXT ACCEPT
TARGET TARGET TARGET CALIB

This screen initially shows the value to which
the 9500 output is presently set, and the valde
of the selected target amplitude (whether
‘default' or 'saved'). Note that on these values,
triangular cursors indicate which digit will
change when using the cursor keys or
spinwheel. When transferring, using the 'tab’
@ key, the cursor always moves to the least
significant digit on the other value.

Output and Target Amplitude control on this
screen is similar to normal operation of the
9500, either by digit edit method (cursor
controls/spinwheel operating on one digit at a
time), or direct edit method (numeric keypad).
At this point you have already chosen to use
either the default or saved value which is now
shown on the screen.

At any time you can return to thEarget
Selectionscreen by pressing tBXIT softkey.

If you decide to use default values, rather
than the values at which your 9500 was
previously calibrated (assuming that the
'saved' and 'default' values are different),
simply press the DEFAULT TARGETS
softkey on thélarget Selectionscreen.

The targets on the screen will have a new
titlte: DEFAULT CALIBRATION
TARGETS, and the DEFAULT
TARGETS soft key will be highlighted.

When passing to thadjustment screen

by selecting a target, the default target
value will be shown, and from this point,
all targets will be default targets until you
change back to saved targets again, or
decide to change the selected target value.

Back on theTarget Selection screen,
pressing the DEFAULT TARGETS soft
key again will restore the title SAVED
CALIBRATION TARGETS, and the
target values will revert to the saved values
— i.e. the DEFAULT TARGETS key
toggles between the 'Saved' and 'Default’
sets of target values.

can be changed from the default value

islimited. In ourexample at 1.0000mV,

the target cannot be set above

1.0700mV, nor below 0.9300mV.

Beyond these limits the error message

'Outside amplitude range' is given.
Press the SAVE TARGET soft key to
record the change. A message will appear
'"TARGET SAVED..

You can check that the change has been
recorded by pressing EXIT to return to the
Target Selection screen, where the
different value will have appeared against
that savedtarget (unless the DEFAULT
TARGETS key is highlighted). If default
targets remain selected, then they will not
have changed, merely press the DEFAULT
TARGETS key toreturn to saved targets to
note the change in saved target value.

Returning to theAdjustment screen by
pressing the same target soft key, it can be
seen that the 9500 O/P Amplitude has also
changed to the saved value in preparation
for adjustment.
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10.4.4  Calibrating the Model 9500 at Target Values

10.4.4.1 Adjust Output Amplitude .

Once the target value is as required, the next
step is to set up the external circuit so that the
output can be measured by a suitable external
Standard.

To calibrate at the target value, use the
Adjustment screen:

» Ensure that th®utput is OFF.
IMPORTANT! Do not press thACCEPT «
CALIB softkey while using thédjustment
screen unless you are sure that you wish to
perform an authorized recalibration of the
selected hardware configuration at the selected
targetvalue. To preventaccidental calibrations
due to inadvertent use of tH@ALIB key,
initial use of theAdjustment screen takes
place with the 9500 outpuDFF. If you
accidentally press ti®CCEPT CALIB key,

or attempt a calibration without first turning
the 9500 output on, the following error message
will be shown:

Output must be ON for CAL

Under output-off conditions, the existing,
stored calibration corrections will remain
unchanged.

e Ensure that theAdjustment screen is
displayed, with the cursor on the/P
Amplitude value.

Set the Output ON. The displayed output0.4.4.2 Target Selection

value has already followed to match theyn theAdjustment screen, using the NEXT
target value, so the external Standarf ARGET and PREV TARGET soft keys, it is
measurementwillinclude the error betWeepossime to move backwards and forwards a|ong
the output value and the target value.  the current target list for the selected function
With the cursor on th©/P Amplitude without returning to theTarget Selection

value, use th(), Q) and( > ) screen.. The lists are 8ub-section 10.5

keys to adjust the output amplitude unti‘:

S ABEC In RESET . or example: if the present Cal Range in DC/
l |OFF TRIGGER _NONE POINT the externsl Standardlmeasurement IS ﬂ?quare function DC Positive targetis Cal Range
CAL ilartnetﬁstttr? tegr/gpe;\va l:? ) de displ _”2, and the Target 1 (low — +2.3000mV) is
o/P Amplitude = +1.0008 mV ote ?d eth mplitude dispiay wi selected, then pressing the NEXT TARGET
. - ] now |nc ude the error. . soft key transfers to Cal Range 2, Target 2
Target Amplitude = +1.990@ mV Note: Limits are placed onthe extenttowhlcl*khigh_+5 0000mV)
tP;}e Outdpult Amplitude lvaltuleotc:)%r(l) b{a/On the other hand: from the same target, then
;:h:nagrip.litlr;((j)éjrs:gr%? ebz s.et abrgv ressing the PREV TARGET soft key transfers
' e — CalR 1,T t 2 (high—+1.9000mV).
e T T 1.4500mV, nor below 0.8880my. © & Range 1, Target2 (hig mv)
EXIT TARGET TARGET TARGET CALIB

IBeyo_nd these_llmlts the erlr_or messagen 4 43 'RESET CAL POINT'
Outside amplitude range' is given. _ _ _ _
Once you are satisfied that the externdPVer @ series of recalibration periods, a
measurement matches the Target valygondition may be reached when the Calibration
perform the adjustment by pressing th@€mory for a particular Cal Point is heavily
ACCEPT CALIB soft key. The displayed biassed in one direction. A conflict can arise
O/P Amplitude value returns to the Targepetween the limits on the O/P Amplitude value
value, the external Standard measureme@fld the target value. Inresponse to successive
remains the same as the Target value a@femPpts at adjustment, the 9500 will keep
the adjustment at this target is complete.repeat'ng the error message 'Outside amplitude
range' and calibration is not accepted.
This conflict can often be resolved by pressing
the 'RESET CAL POINT soft key to clear the
cal memory to zero, then recalibrating.

If this does not work, then it could indicate one
of two causes:

1. the Model 9500 has developed a fault.

2. the measuring instrument has developed a
fault, is incorrectly set up, or is incorrectly
connected to the Model 9500's terminals.

The cause should be determined and rectified
before proceeding. If this is not possible, then
you should contact your Wavetek Service

Center.

10.4-4 Section 10: Calibrating the Model 9500: Standard Calibration — Basic Sequences



10.4.5 Standard Calibration of AC Functions

Standard calibration of the Square Voltage ané/hen you select target 2 by pressing its soft
Sine Voltage functions in the 9500 uses thkey, the Target Amplitude and Frequency will
same procedure as that describedParas be displayed below the current Output
10.4.1 to 10.4.4f this section except that theAmplitude as shown in the following
frequencyof the target calibration points mustAdjustment screen illustration:

also be set.
7 OFF e
10.4.5.1 Output Frequency
Synthesis . <
O/P Amplitude = 1.900@ mV

The frequency of the Model 9500's Squar|
Voltage and Sine Voltage output is derive
digitally from an internal reference frequency
crystal, which is sufficiently stable for the
output frequencies of these functions not t| TOPAY'SbATE TME

. . . . PREV SAVE NEXT ACCEPT
require any routine calibration for at least § EXIT | rareer = 7arcer | tarGer | caLb
years(Refer to paras 10.3.5) Option 100
introduces an alternative, high-stabilitylfyounow wishto change the calibration point

1.9903 mvV
1.000@ kHz

Target Amplitude
Frequency

reference crystal. frequency, this must be done by editing the
Frequency setting.
10.4.5.2 Changing the Output e To do this, first transfer cursor control to
Frequency of Target the Frequency setting via the T@ key.
Calibration Points. Then alter the frequency setting using the

same digit edit (cursor controls/spinwheel)

When you display target selection screens for method or direct edit (numeric keypad)

AC functions on th&arget Selectionscreen, thod dtoch Outout and T i
you will notice that the Saved Calibration method used o change Lulputand Targe

Targets and Default Calibration Targets all Ampliltu.de. )
include a target calibration point frequencyNote:  Limitsare placed onthe extentto which

As an example, the default calibration targets the Frequency value can be changed.
for the Symmetrical Square Voltage, Cal Range In our example at 1.0000kHz, the
1 — Target 2 are illustrated in the following frequency cannot be set above
screen: 1.0500kHz, nor below 0.9500kHz.
Beyond these limits the error message
E'"_"l |0|:F SIGNAL _CHI_50Q TARGET 'Outside frequency range' is given.
TRIGGER _NONE 1
_ TARGET Once the target has been saved, the new saved
CalRange 1 2 Frequency will be shown as well as any new
SEBR 7MY A5 saved Target Amplitude on th®arget
DEFAULT CALIBRATION TARGETS H '
1% +8P0.20 N 10000 kHe low Selection screen, When_ the D_EF_AULT
2% +1.990@ MV  1.8090 kHz high TARGETS' soft key label is not highlighted.
Calibration can now continue as detailed in
) Paras 10.4.4.
TODAY'S DATE TIME

WAVE CHANNEL | iV
FORM SELECT | RSESE]
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10.4.6  Exit from Calibration - Cal Date and Cal Due Date

Once all calibration has been completed, yol0.4.6.3 Update the Date Stamp on a This screen also displays a stored CAL DATE
will wish to return to normal operation, which Certificate reminder for calculating the cal due date.

requires a short 'exit’ process. The normalyou wish to update the date stamp to todayl§ you do not wish to update tHeAL DUE
means of exitfrom Calibration mode is to presgate, press th€AL DATE key. The 9500 DATE, press th&XIT screen key.
theMode key on the right of the front panel.presents the Cal Date screen: .

When you do this, the 9500 will present 2 Setting the Cal Due Date

Warning screen to indicate that the 950 CAL DATE TosetanewAL DUE DATE, use the alpha-

calibration may have changed, and to offer yq numeric keypad to type in the required due
the following options: date, then press the Entelj key. Note thatthe

. . ibrati screen presentation uses the 'DATE TIME'
» altering the date-stamp on any directly) {1’50 ras now heen format sF()et in Configuration mode, and should

printed results certificate (or not), e be observed, otherwise the advance warning
» entering or altering the calibration due ) ' .
date 9 9 13/08/1997 period could be calculated from an incorrect
, I . :
* indicate the advance warning perioq roparspare TIME gatet._ r3efertd)Jse3rZ I:-gle:llr;dbook(Operatlon),
required before the cal due date. EXIT ‘ ‘ CALDUE ection s, paras 3.2.5.

$he alph i k dis locked Advance Warning Period
€ ap_ a-numeric eypa. Is loc ? OUI'. In order to inform a user that the future due date
Ifupdating the date-stampis all thatis requiredoy calibration is approaching, the 9500 will

The following paragraphs show the screen
required actions and consequences.

10.4.6.1 Exit: Mode Key — Warning without altering the due date, press EMIT  place a warning on the screen, starting at the
Screen screen key to return to thdode Selection pominated period of time before the due date,
To exit from Calibration, press tihdode key screen. . every time the 9500 is powered on:
on the right of the front panel. The 9500 willt0-4.6.4  Setting the Cal Due Date WARNING
present a 'Warning' display on the screen: 22‘1 :advance Warning e e
WARN I NG N.B. If these parameters are not alteredl',\fterthe Cal due date, the message changes to:
then those which are already stored WARNING
e o o the 259 ou will be presented on any directly- Instrument past
Alter the cat due date. setect printed certificate. , : .
one gtfotrh; sco;tl;e;z :'OW To alter the CAL DUE date, press tRaL Setting the Advance Warning Period
_:Il:t::/OSt/19:7d e DUE DATE key. The 9500 will present theON Fhe CAL DUE DATE screen, t.he .present
D e ue date Is: CAL DUE DATE screen: sgtthg ofthe adyance warning per!od is shown
highlighted against one of the right screen
TODAY'S DATE TIME . . . .
. ‘ ca caL DUE CAL DUE DATE 7 DAYS Zeys. Thlts peﬂfd is aIt(T(red by pressing the
The stored cal date is : 14 DAYS ppropna e rlg screen ey'
13/08/1997 . . . .
10462 Exit Only Ghange the date by using Final Exit from Calibration Mode
. Present due date warning 60 DAys| When satisfied that teAL DUE DATE and
If you do not wish to alter the date-stamp, andperiod is hightighted advance warning period are correct, press the
do not wish to alter the cal due date or its 13/08/1998 EXIT screen key to terminate calibration and
advance warning period, press E¥IT key. return to theMlode Selectionscreen.

This terminates the calibration session, arndopars oate TIME
you will be returned to th#lode Selection EXIT
screen to select another mode.

capue || The stored Cal Date and Cal Due Date will
DANTE] appear on any directly-printed certificate for
this calibration.

CAL
DATE
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10.5

10.5.1

covered:

Other Functions

10.5.2

10.5.3
10.5.4
10.5.5
10.5.6

Summary of Calibration Process

10.5.21
10.5.2.2

General Procedure
Sequencing Calibrations

DC/Square (DC Voltage) Calibration
DC/Square (Square Voltage) Calibration
LF Sine Calibration

Load Resistance Measurement Calibration

Front Panel Calibration by Functions
Introduction

Sub-section 10.5 is a guide to the process of calibrating the Model 9500's functions from the front panel. The follosvang topic

No calibration is required for the following functions, as they are either calibrated for life at manufacture, or califoraigtitally
as a result of calibrating the functions listed above, as shown in the table:

There are therefore no manual calibration procedures for functions listed in the table, although confidence checks fdrethem can
performed (e.g. the Full Selftest procedure detail®300 User's Handbook (Operation and Performance) Section 8, sub-section

8.3).

Function

Calibration Performed

HF Sine flatness above 50kHz
Low, High and Fast Edge
Load Capacitance
Termination Compensation
Dual Sine

Frequency

Current

Linear Ramp

Overload Pulse

Zero Skew

Auxiliary Input

Input Leakage

Head Calibration
Head Calibration
Head Calibration
Head Calibration
Via Sine (LF & Flatness)
Special Calibration
Via DC/Square
N/A

N/A

N/A

N/A

N/A

Section 10: Calibrating the Model 9500: Front Panel Calibration by Functions

10.5-1

Final Width = 215mm



Final Width = 215mm

10.5.2 Summary of Calibration Process

10.5.2.1 General Procedure 13. Press th®ASE CAL screen key to see the Standard Calibration

Subsections 10.3 and 10ntroduced the general calibration process initial default screen — thBC/Square; DC+ Voltagefunction;

for the Model 9500. They also outlined the methods used to selectTarget Selectionscreen.

functions, hardware configurations and target calibration points, aml Select the function to be calibrated.

how to calibrate the 9500 at these target points. Standard Calibration can only be carried out for the following

This entire process is outlined again here as a sequence of simple stepgunctions:
1. Ensure that the 9500 outputOF. D_C/Square (Select Wa_veforms via the WAVEFORM soft key);
Sine (Select by pressing the front panel key);

2. Connect the necessary measuring equipment to the 9500's outpugesistance Measurement (Select by pressing the front axeley).

terminals, and set it to the required measurement function and . . . .
range. Note: Because in calibrating Resistance Measurement, the 9500 does

o o not produce an output, it does not conform exactly to the
3. Ensure that the rear-par@AL (Calibration) switch is set to the following sequence. Instead, refersisb-section 10.5.6

ENABLE position. ) i )
) ) 15. Select the required output signal channel, trigger channel and
4. Press the front panélode key to display theviode Selection Trigger Ratio (if required) via th€arget Selectionscreen. Any

screen. channel may be used for mainframe calibration.

5. Press th€ALIB screen key to display ttigassword Entry for 16 select the required 9500 hardware configuration by choosing the
Calibration screen. appropriateCal Range (Details of each function's hardware

6. Enter the correct password and press fhekey to display the configurations and suitable output values to select them can be
Calibration Mode screen. found in the detailed procedures provided later in this section.)

7. Press théSpecialscreen key to display tt@pecial Calibration 17. @) If you wish to use thesaved target calibration points used
screen. during the previous calibration of the 9500, rdw press the

IMPORTANT NOTE: The Characterise operations 8-12 below DEFAU_LT TARGETS screen key. ) . . i

should be performed once only, immediately before performing StandardP) If you wish to use the default target calibration points defined

Calibration of the 9500. It isot necessary to repeat them before for this hardware configurationpress the DEFAULT

calibrating each individual function of the 9500. TARGETS screen key.

8. Press th€hse-DAC screen key to initiate the Characterise DAG@8. Press th@ARGET 1 or TARGET 2 screen key to display the
operations and wait until these automatic internal adjustments havetarget'sAdjustment screen.

been successfully completed. 19. a) If you wish to change the amplitude of the target calibration
9. Press th€hse-VCOscreen key to initiate the Characterise VCO point, press th€AB () key one or more times until the cursor

operations and wait until these automatic internal adjustments have ~ is positioned on the target amplitude value. Now use any

been successfully completed. editing mode to change this value (note that the new value must

10. Press theChse-SQU/TRI TMK screen key to initiate the I|eW|t_h|ntheI|m|t_sspeC|f|ed|nthedetalled procedures provided
later in this section).

Characterise Timing Marker operations and wait until these i ) )
automatic internal adjustments have been successfully completedP) (For Square or Sine functions only) If you wish to change the
frequency of the target calibration point, presSithB @ key

11 Pressth€hse-LF SINDC O/Sscreenkeytoinitiate the Characterise one or more times until the cursor is positioned on the Frequency
!_F Sine Dp Offset operations and wait until these automatic value. Now use any editing mode to change this value (note that
internal adjustments have been successfully completed. the new value must lie within the limits specified in the detailed

12. Press th&XIT soft key to display th€alibration Mode screen. procedures provided later in this section).

c) Pressth&AVE TARGET soft key.
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20. Press the 95008N key to turn its output on. 10.5.2.2  Sequencing Calibrations

21. Ensure that cursor control is returned to the 9500 output amplitl]—(!i\é3 t.able below indicaFes the order in Whic,h the variou; Model.9500
display, and increment or decrement this value using the cu tions should be calibrated. Although it is not essential to calibrate

controls and/or spinwheel until the reading on the measurifd the functions indicated below at any one time, functions higher in the

instrument (connected to the 9500s front-panel active head chanlidiphould be calibrated before those lower in the list.
is the same as the displayed target value. (Note: make sure to allow

forany settling time required by the external measuring instrument.) ) .
Sequence Function Sub-Section
22. When you are satisfied with the measurement, pregsQ&EPT
CALIB keyto generate and implementthe correction factor required 1 DC/Square: DC Voltage (Positive) 1053
by the 9500, to_ ensure that its displayed output value and actua ) DC/Square: DC Voltage (Negative) 1053
output value coincide. -
. 3 DC/Square: Square Voltage (Positive) 1054
Note: In Operations (23) to (25), the 'NEXT TARGET' and 'PREV s DC/Sauire: S Voltage (Neaa 1054
TARGET' keys provide a shortcut to avoid returning to the quare: Square Voltage (Negative) >
Target Selectionscreen. 5 DC/Square: Square Voltage (Symmetrical) 1054
23. Press EXIT to return to tHEarget Selectionscreen. 6 LF Sine 1055
24. Repeat steps (17) to (23) for each of the target values displayed ih 7 Load Resistance Measurement 1056

theTarget Selectionscreen. —
) _ Table 10.5.2.1: Recommended Sequence of Calibrations
25. Repeat steps (16) to (24) for each of the Cal Ranges associated with

the 9500 function that is being calibrated.

26. Repeat steps (14) to (25) for each function of the 9500 which is to
be calibrated.

27. Press thdode key to exit from Calibration modgefer to Sub-
section 10.4, paras 10.4.6 for the processes of date-stamping,
altering Cal Due date and setting the advance warning period)

28. Press either tHtROC orMANUAL screen keys to return the 9500
to normal Procedure Mode or Manual Mode respectively.

Section 10: Calibrating the Model 9500: Summary of Calibration Process 10.5-3
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10.5.3 DC/Square — DC Voltage Calibration
10.5.3.1 Introduction

This section is a guide to calibrating the Model 9500's DC/Square Function, DC Voltage; using its front panel contrdiswifigedpics are
covered:

10.5.3.2 Calibration Equipment Requirements
10.5.3.3 Interconnections

10.5.34 Calibration Setup

10.5.3.5 Calibration Procedure

10.5.3.2 Calibration Equipment Requirements
* The UUT Model 9500 with Active Head.

* A high resolution Standards DMM with DC Voltage accuracy@b05% or better, from 1mV to 200V.
For example, a Model 1281 Digital Multimeter.

* An adaptor to convert from BNC to 4mm leads.
For example, a Model 4955 Calibration Adaptor.

Final Width = 215mm » Short, high-quality 4mm leads.
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10.5.3.3 Interconnections

'

Standards DMM
o
{
1+ A -
Hi Ny Lo
) i
N— L§

\ 4955

Case Lo Hi
) 2
@ 20V Active Head
leas 19M 0 DoV ACTIVE HEAD >
ol INPUT
A

WAVETEK 4955 CALIBRATION ADAPTOR

Fig 10.5.3.1 DC/Square; DC Voltage Calibration — Interconnections
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10.5.3.4 Calibration Setup 6. Ifusingthe Model 4955 Calibration Adaptor, setits switch to 'DCV

1 Connections Ensure that the 9500 is connected to the o/c'. Otherwise ensure that the DMM input is at high impedance.

Standards DMM as shown kig. 10.5.3.1or 7. Setthe Standards DMM to the appropriate measurement range.
via a similar BNC-4mm adaptor, and that bot%
instruments are powered on and warmed up.”

2. 9500 Ensure that the 9500 is in BASE CAL modeg'
and then select the DC/Square; DC Voltage
(Positive) function (default selection when
entering STD CAL). Selectthe required output
Signal Channel (112 Load), trigger channel

and Trigger Ratio (if required) via tA@rget
Selectionscreen. 10. When you are satisfied with the measurement, pregsGR&EPT

CALIB keyto generate and implement the correction factor required
by the 9500, to ensure that its displayed O/P Amplitude value and
1. Starting at Cal Range 1, calibrate at all calibration points listed in measured output value coincide. To# Amplitude value will

Table 10.5.3.by performing operations (2) to (13) below. change to th&@arget Amplitude value, and the adjustment of the
output amplitude at this target is complete.

Press th©N key to turn the 9500 output on.

Press theTAB (+) key to return the cursor to the 95@JP
Amplitude display, and increment or decrement this value using
the cursor controls and/or spinwheel until the reading on the
Standards DMM is the same as the displayadjet Amplitude
value. (Note: make sure to allow for any settling time required by
the external measuring instrument.)

10.5.3.5 Calibration Procedure

2. Select the required 9500 hardware configuration by choosing the
appropriateCal Range 11 Press th&XIT key to turn the 9500 output off and return to the

3. For this Cal Range, use (a) or (b): Target Selection screen, .

a) If you wish to use thesaved target calibration points used12 Repeat steps (3) to (11) for each of the target values displayed in the
during the previous calibration of the 9500, rdu press the Target Selection screen.

DEFAULT TARGETS screen key. 13. Repeat steps (2) to (12) for each of the Cal Ranges detailed in the
b) If you wish to use the default target calibration points defined Table 10.5.3.1

?;Rtglé_rgasrgrvgz;ekgonflguratlorpress the DEFAULT 14. On the Target Selection screen, press the WAVEFORM soft key.
Y Select DCV (negative) by pressing the_ key on the right of the
4. Press thd ARGET 1 or TARGET 2 screen key to display the  screen. Repeat steps (2) to (12) for each of the Cal Ranges detailed

target'sAdjustment screen. in theTable 10.5.3.2
Note: Omit operation 5 if you do not wish to change the amplitude Bpte:  Ifother functions are being calibrated inaddition to DC Voltage,
this target calibration point. refer to Table 10.5.2.1 on page 10.5f8r information on

5. a) Ifyouwish tochange the target calibration pointamplitude, use ~ sequencing calibrations.
theTAB @ key to position the cursor on tharget Amplitude
value. Now use any editing mode to change this value (note that
the new value must lie within the Max and Min limits specified
in Table 10.5.3.L

b) Press th6AVE TARGET soft key.
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Table 10.5.3.1:

DC/Square; DC Voltage (Positive) Hardware Configurations and Calibration Targets

Function/ Cal Hardware Target 1 (low) Target 2 (high)
Waveshape | Range Configuration

Span Default Minimum | Maximum Default Minimum | Maximum
—_— 1 888.001V - 2.10mV +1.0000mV | +0.9300mV | +1.0700mV | +1.9000mV | +1.7670mV | +2.0330mV
E 2 2.10mV - 5.56mV +2.3000mV | +2.1390mV | +2.4610mV | +5.0000mV | +4.6500mV | +5.3500mV
3 5.56mV - 21.00mV +6.0000mV | +5.5800mV | +6.4200mV | +19.000mV | +17.670mV | +20.330mV
4 21.00mV - 55.60mV +23.000mV | +21.390mV | +24.610mV | +50.000mV | +46.500mV | +53.500mV
5 55.60mV - 210.00mV +60.000mV | +55.800mV | +64.200mV | +190.00mV | +176.70mV | +203.30mV
6 210.00mV - 556.00mV +230.00mV | +213.90mV | +246.10mV | +500.00mV | +465.00mV | +535.00mV

7 556.00mV - 2.10V +600.00mV | +558.00mV | +642.00mV | +1.9000V +1.7670V +2.0330V

8 2.10V - 5.56V +2.3000V +2.1390V | +2.4610V | +5.0000V +4.6500V | +5.3500V

9 5,56V - 22.24V +6.0000V +5.5800V | +6.4200V | +19.000V +17.670V | +20.330V

10 22.24V - 55.60V +23.000V +21.300V | +24.610V | +50.000V +46.500V | +53.500V

1 55.60V - 222.40V +60.000V +55.800V | +64.200V | +190.00V +176.70V | +203.30V

Table 10.5.3.2:
DC/Square; DC Voltage (Negative) Hardware Configurations and Calibration Targets
Function/ Cal Hardware Target 1 (low) Target 2 (high)
Waveshape | Range Configuration

Span Default Minimum | Maximum | Default Minimum | Maximum
1 888.00V - 2.10mV -1.0000mV | -0.9300mV | -1.0700mV | -1.9000mV | -1.7670mV | -2.0330mV
E_ 2 2.10mV - 5.56mV -2.3000mV | -2.1390mV | -2.4610mV | -5.0000mV | -4.6500mV | -5.3500mV
3 5.56mV - 21.00mV -6.0000mV | -5.5800mV | -6.4200mV | -19.000mV | -17.670mV | -20.330mV

4 21.00mV - 55.60mV -23.000mV | -21.390mV | -24.610mV | -50.000mV | -46.500mV | -53.500mV

5 55.60mV - 210.00mV -60.000mV | -55.800mV | -64.200mV | -190.00mV | -176.70mV | -203.30mV

6 210.00mV - 556.00mV -230.00mV | -213.90mV | -246.10mV | -500.00mV | -465.00mV | -535.00mV

7 556.00mV - 2.10V -600.00mV | -558.00mV | -642.00mV | -1.9000V -1.7670V -2.0330V

8 2.10V - 5.56V -2.3000V -2.1390V -2.4610V -5,0000V -4.6500V -5.3500V

9 5,56V - 22.24V -6.0000V -5.5800V -6.4200V -19.000V -17.670v -20.330V

10 22.24V - 55.60V -23.000V -21.390V -24.610V -50.000V -46.500V -53.500V

11 55.60V - 222.40V -60.000V -55.800V -64.200V -190.00V -176.70v -203.30V
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10.5.4 DC/Square — Square Calibration
10.5.4.1 Introduction

This section is a guide to calibrating the Model 9500's DC/Square Function, Square Waveform; using its front panelleerfiditwgirig topics
are covered:

10.5.4.2 Calibration Equipment Requirements
10.5.4.3 Interconnections

10.5.4.4 Calibration Setup

10.5.4.5 Calibration Procedure

10.5.4.2 Calibration Equipment Requirements
* The UUT Model 9500 with Active Head.

* A high resolution Standards DMM with RMS AC Voltage accurac¥®01% or better, from 2.5mV to 35V, at 1kHz.
For example: Model 1281 Digital Multimeter.

* An adaptor to convert from BNC to 4mm leads.
For example, a Model 4955 Calibration Adaptor.

Final Width = 215mm » Short, high-quality 4mm leads.

10.5-8 Section 10: Calibrating the Model 9500: DC/Square Function; Square Waveforms



10.5.4.3 Interconnections

e A

Standards DMM
yo
{
1+ A -
Hi Ny Lo
Re Final Width = 215mm
)
N— L§

\ 4955

Case Lo Hi
) 2
@ 20V Active Head
leas 19M 0 DoV ACTIVE HEAD >
ol INPUT
A

WAVETEK 4955 CALIBRATION ADAPTOR

Fig 10.5.4.1 DC/Square; Square Waveform Calibration — Interconnections
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10.5.4.4 Calibration Setup

1. Connections Ensure that the 9500 is connected to thidote: Omit operation 5 if you do not wish to change the amplitude of
Standards DMM as shown kig. 10.5.4.1or this target calibration point. The frequency is fixed and cannot
via a similar BNC-4mm adaptor, and that both be changed.
instruments are powered on and warmed up5. a) If youwish to change the target calibration point frequency, use

2. 9500 Ensure that the 9500 is in BASE CAL mode theTAB (=) key to position the cursor on theequencyvalue.
and then select the DC/Square; Square Now use any editing mode to change this value (note that the
Waveform (Positive) function (From entry new value must lie within the Max and Min limits specified in
default, in theTarget Selectionscreen, press Table 10.5.4.1
the WAVEFORM soft key and then press the b) Ifyouwishto change the target calibration point amplitude, use
1, soft key on the right of the screen). theTAB @keyto position the cursor on tharget Amplitude
Selectthe required output Signal ChannelQIM value. Now use any editing mode to change this value (note that
Load), trigger channel and Trigger Ratio (if the new value must lie within the Max and Min limits specified
required) via th& arget Selectionscreen. in Table 10.5.4.1

. . c) Press th6&AVE TARGET soft key.
10.5.4.5 Calibration Procedure 6. Ifusing the Model 4955 Calibration Adaptor, set its switch to 'SQV
1. Starting at Cal Range 1, calibrate at all calibration points listed in o/c'. If not using the Model 4955, ensure that the DMM input is AC-
Table 10.5.4.Dby performing operations (2) to (13) below. coupled at high impedance.

2. Select the required 9500 hardware configuration by choosing #he Set the Standards DMM to the appropriate RMS voltage

appropriateCal Range measurement range.

3. For this Cal Range, use (a) or (b): 8. Calculate the RMS value of the 9500 output pk-pk voltage from the

a) If you wish to use thesaved target calibration points used following factor:
during the previous calibration of the 9500, it press the (at 1kHz, RMS = 0.5 x 0.999933 x pk-pk);
DEFAULT TARGETS screen key. Note: This factor applies only when the Standards DMM
b) If you wish to use the default target calibration points defined input (1MQ) is AC-Coupled through alarge capacitance
for this hardware configurationpress the DEFAULT (10uF).
TARGETS screen key. They are based on the use of a model 4955 set to 'SQV o/c'.
4. Press thdARGET 1 or TARGET 2 screen key to display the9. Press th©N key to turn the 9500 output on.
target'sAdjustment screen. 10. Press theTAB @ key to return the cursor to the 95Q0P

Amplitude display, and increment or decrement this value using
the cursor controls and/or spinwheel until the reading on the
Standards DMM is the RMS equivalent of the displayatget
Amplitude pk-pk value calculated in operation (8). (Note: make
sure to allow for any settling time of the external measuring
instrument - approx 30-40 secs.)
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11 When you are satisfied with the measurement, pregsGREPT

15. On the Target Selection screen, press the WAVEFORM soft key.

CALIB keyto generate and implementthe correction factor required Select Square (negative) by pressingTg_, key on the right of
by the 9500, to ensure that its displayed O/P Amplitude value andthe screen. Repeat steps (1) to (14), but UBime 10.5.4.%or
measured output value coincide. TG4 Amplitude value will

change to th&arget Amplitude value, and the adjustment of they 5 o, the Target Selection screen, press the WAVEFORM soft key.

output amplitude at this target is complete.

Target Selection screen, .

13. Repeat steps (3) to (12) for each of the target values displayed inNbg:

Target Selection screen.

14. Repeat steps (2) to (13) for each of the Cal Ranges detailed in the
Table 10.5.4.1

Table 10.5.4.1: DC/Square; Square Waveform (Positive) Hardware Configurations and Calibration Targets

each of the Cal Ranges, Targets and Limits.

Select Square (symmetrical) by pressing®g— key on the right
12. Press th&XIT key to turn the 9500 output off and return to the  of the screen. Repeat steps (1) to (14), but (e 10.5.4.30r
each of the Cal Ranges, Targets and Limits.

If other functions are being calibrated in addition to Square

Waveform, refertdable 10.5.2.1 on page 10.5eBinformation

on sequencing calibrations.

Function/ Cal Frequency Target Hardware Target 1 (low) pk-pk Target 2 (high) pk-pk
Waveshape | Range Configuration
Default Minimum | Maximum Span Default Minimum | Maximum | Default Minimum | Maximum
1 1kHz 0.9500kHz | 1.0500kHz 556.01 - 2.10mV 800.00pv 744,00V 856.000V 1.9000mVv 1.7670mV | 2.0330mV
[ | | 2 1kHz 0.9500kHz | 1.0500kHz 2.10mV - 5.56mV 2.3000mV | 2.1390mV | 2.4610mV | 5.0000mV | 4.6500mV | 5.3500mV
3 1kHz 0.9500kHz | 1.0500kHz 5.56mV - 21.00mV 6.0000mvV | 55800mV | 6.4200mV | 19.000mV 17.670mvV | 20.330mV
4 1kHz 0.9500kHz | 1.0500kHz 21.00mV - 55.60mV 23.000mV | 21.390mV | 24.610mV | 50.000mV | 46.500mV | 53.500mV
5 1kHz 0.9500kHz | 1.0500kHz 55.60mV - 210.00mV 60.000mV | 55.800mV | 64.200mV | 190.00mV 176.70mv | 203.30mV
6 1kHz 0.9500kHz | 1.0500kHz | 210.00mV-556.00mV | 230.00mV | 213.90mV | 246.10mV | 500.00mV | 465.00mV | 535.00mV
7 1kHz 0.9500kHz | 1.0500kHz 556.00mV - 2.10V 600.00mV | 558.00mV | 642.00mV 1.9000V 1.7670V 2.0330V
8 1kHz 0.9500kHz | 1.0500kHz 2.10V - 5,56V 2.3000V 2.1390V 24610V 5,0000V 46500V 5.3500V
9 1kHz 0.9500kHz | 1.0500kHz 5.56V - 22.24V 6.0000V 5.5800V 6.4200V 19.000V 17.670V 20.330V
10 1kHz 0.9500kHz | 1.0500kHz 22.24V - 55.60V 23,000V 21.390V 24,610V 50.000V 46,500V 53.500V
11 1kHz 0.9500kHz | 1.0500kHz 55.60V - 222.40V 60.000V 55.800V 64.200V 190.00V 176.70V 203.30V

Tables 10.5.4.2 and 10.5.4 3 overleaf
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Table 10.5.4.2: DC/Square; Square Waveform (Negative) Hardware Configurations and Calibration Targets

Function/ Cal Frequency Target Hardware Target 1 (low) Target 2 (high)
Waveshape | Range Configuration
Default Minimum | Maximum Span Default Minimum | Maximum | Default Minimum | Maximum
[ 1 1kHz 0.9500kHz | 1.0500kHz 556,01V - 2.10mV 800.00pV | 744.00iv | 856.004v | 1.9000mV | 1.7670mV | 2.0330mV
I | | 2 1kHz 0.9500kHz | 1.0500kHz 2.10mV - 5.56mV 2.3000mV | 2.1390mV | 2.4610mV | 5.0000mV 4.6500mvV | 5.3500mV
3 1kHz 0.9500kHz | 1.0500kHz 5.56mV - 21.00mV 6.0000mV | 5.5800mV | 6.4200mV | 19.000mV | 17.670mV | 20.330mV
4 1kHz 0.9500kHz | 1.0500kHz 21.00mV - 55.60mV 23.000mvV | 21.390mV | 24.610mV | 50.000mV 46.500mvV | 53.500mV
5 1kHz 0.9500kHz | 1.0500kHz 55.60mV - 210.00mV 60.000mV | 55.800mV | 64.200mV | 190.00mV | 176.70mV | 203.30mV
6 1kHz 0.9500kHz | 1.0500kHz 210.00mV - 556.00mV 230.00mV | 213.90mV | 246.10mV | 500.00mV 465.00mV | 535.00mV
7 1kHz 0.9500kHz | 1.0500kHz 556.00mV - 2.10V 600.00mV | 558.00mV | 642.00mV | 1.9000V 1.7670V 2.0330V
8 1kHz 0.9500kHz | 1.0500kHz 2.10V - 5.56V 2.3000V 2.1390V 2.4610V 5.0000V 4.6500V 5.3500V
9 1kHz 0.9500kHz | 1.0500kHz 556V - 22.24V 6.0000V 5.5800V 6.4200V 19.000V 17.670V 20.330V
10 1kHz 0.9500kHz | 1.0500kHz 22.24V - 55.60V 23.000vV 21.390V 24,610V 50.000V 46.500V 53.500V
1 1kHz 0.9500kHz | 1.0500kHz 55.60V - 222.40V 60.000V 55,800V 64.200V 190.00V 176.70V 203.30V
Table 10.5.4.3: DC/Square; Square Waveform (Symmetrica) Hardware Configurations and Calibration Targets
Function/ Cal Frequency Target Hardware Target 1 (low) Target 2 (high)
Waveshape | Range Configuration
Default Minimum | Maximum Span Default Minimum | Maximum | Default Minimum | Maximum
1 1kHz 0.9500kHz | 1.0500kHz 556.01V - 2.10mV 800.00pv 744.000V 856.000V 1.9000mV 1.7670mv | 2.0330mV
t“'"_”‘j 2 1kHz 0.9500kHz | 1.0500kHz 2.10mV - 5.56mV 2.3000mV | 2.1390mV | 2.4610mV | 5.0000mV | 4.6500mV | 5.3500mV
3 1kHz 0.9500kHz | 1.0500kHz 5.56mV - 21.00mvV 6.0000mV | 55800mV | 6.4200mV | 19.000mV 17.670mV | 20.330mV
4 1kHz 0.9500kHz | 1.0500kHz 21.00mV - 55.60mV 23.000mV | 21.390mV | 24.610mV | 50.000mV | 46.500mV | 53.500mV
5 1kHz 0.9500kHz | 1.0500kHz 55.60mV - 210.00mV 60.000mV | 55.800mV | 64.200mV | 190.00mV 176.70mV | 203.30mV
6 1kHz 0.9500kHz | 1.0500kHz | 210.00mV-556.00mV | 230.00mV | 213.90mV | 246.10mV | 500.00mV | 465.00mV | 535.00mV
7 1kHz 0.9500kHz | 1.0500kHz 556.00mV - 2.10V 600.00mvV | 558.00mV | 642.00mV 1.9000V 1.7670V 2.0330v
8 1kHz 0.9500kHz | 1.0500kHz 2.10V - 5.56V 2.3000V 2.1390v 2.4610V 5,0000V 4.6500V 5.3500V
9 1kHz 0.9500kHz | 1.0500kHz 5.56V - 22.24V 6.0000V 5.5800V 6.4200V 19.000V 17.670V 20.330V
10 1kHz 0.9500kHz | 1.0500kHz 22.24V - 55.60V 23.000v 21.390v 24,610V 50.000V 46.500V 53,500V
11 1kHz 0.9500kHz | 1.0500kHz 55.60V - 222.40V 60.000V 55.800V 64.200V 190.00V 176.70V 203.30V
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10.5.5 LF Sine Voltage Calibration
10.5.5.1 Introduction
This section is a guide to calibrating the Model 9500's LF Sine Function; using its front panel controls. The followingetopiosred:
10.5.5.2 Calibration Equipment Requirements
10.5.5.3 Interconnections
10.5.54 Calibration Setup
10.5.5.5  Calibration Procedure

10.5.5.2 Calibration Equipment Requirements
* The UUT Model 9500 with Active Head.

* A high resolution Standards DMM with RMS AC Voltage accurac¥8% or better, between 0.5V and 2V, at 1kHz and 45kHz.
For example, a Model 1281 Digital Multimeter.

* An adaptor to convert from BNC to 4mm leads, incorporatingtalb@d. For example, a Model 4955 Calibration Adaptor.
» Short, high-quality 4mm leads.

Final Width = 215mm
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10.5.5.3 Interconnections
4 N\

Standards DMM

_

<) i
Final Width = 215mm
\ N
Case Lo i
)
@ 230Vpk Active Head
Meas 19! v ACTIVE HEAD =2
ol INPUT

Meas 1M @

Meas 50k ©

Meas
Ref 50k

WAVEFEK 4955 CALIBRATION ADAPTOR

L Fig 10.5.5.1 LF Sine Function Calibration — Interconnections )

10.5.5.4 Calibration Setup

1. Connections 2. 9500
Ensure that the 9500 is connected to the Standards DMM as showrEnsure that the 9500 is in BASE CAL mode and then select the LF
in Fig. 10.5.5.1 or via a similar BNC-4mm adaptor andbad, Sine function (From entry default, in thiarget Selectionscreen,
and that both instruments are powered on and warmed up. press the™\_, key on the right of the Front Panel). Select the

required output Signal Channel (3Q.oad), trigger channel and
Trigger Ratio (if required) via th€arget Selectionscreen.
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10.5.5.5 Calibration Procedure 7. Set the Standards DMM to the appropriate RMS voltage
1. Starting at Cal Range 1, calibrate at all calibration points listed in Mmeasurement range.

Table 10.5.5.by performing operations (2) to (13) below. 8. Calculate the RMS value of the 9500 output pk-pk voltage from the
2. Select the required 9500 hardware configuration by choosing the following factor:

appropriateCal Range (RMS = 0.5 x 0.70710 x pk-pk)
3. For this Cal Range, use (a) or (b): Note: The above figure applies only when the Standards DMM
input is AC-Coupled.

a) If you wish to use thesaved target calibration points used
9. Press th©N key to turn the 9500 output on.

during the previous calibration of the 9500, riw press the

DEFAULT TARGETS screen key. 10. Press theTAB () key to return the cursor to the 95QIP

b) If you wish to use the default target calibration points defined AMPlitude display, and increment or decrement this value using
for this hardware configurationpress the DEFAULT the cursor controls and/or spinwheel until the reading on the
TARGETS screen key Standards DMM is the RMS equivalent of the displayathet

Amplitude pk-pk value calculated in operation (8). (Note: make
sure to allow for any settling time of the external measuring
instrument - approx 60 secs.)
PL when you are satisfied with the measurement, pregsGR&EPT
CALIB keyto generate and implementthe correction factor required
by the 9500, to ensure that its displayed O/P Amplitude value and
measured output value coincide. TO& Amplitude value will
change to th&@arget Amplitude value, and the adjustment of the

4. Press th@ARGET 1, TARGET 2, TARGET 3 or TARGET 2
screen key to display the targétdjustment screen.
Note: Omit operation 5 if you do not wish to change the frequency
amplitude of this target calibration point.
5. a) Ifyouwishtochange the target calibration point frequency, use
theTAB @ key to position the cursor on tReequencyvalue.
Now use any editing mode to change this value (note that the
?_Z\é\/l;/allg%rglft lie within the Max and Min limits specified in output amplitude at this target is complete.
. o . . 12. Press th&XIT key to turn the 9500 output off and return to the
b) If youwish to change the target calibration pointamplitude, use .
S . Target Selection screen, .
theTAB @ key to position the cursor on tharget Amplitude . )
value. Now use any editing mode to change this value (note ﬂ.%tRepeat steps_(S) to (12) for each of the target values displayed in the
the new value must lie within the Max and Min limits specified | a'9€t Selection screen.
in Table 10.5.5.1 14. Repeat steps (2) to (13) for each of the Cal Ranges detailed in the
c) Press th6AVE TARGET soft key. Table 10551 . . -
6. Ifusing the Model 4955 Calibration Adaptor, setits switch to'sQ\ote: If oth?r funct:tons a[j being calibrated in ;Sg't'fon to Square
50Q'. If not using the Model 4955, ensure that the DMM input is Waveform, re ertd’lgb €10.5.2.1onpage 10.3einformation
AC-coupled using an external 8doad impedance. on sequencing calibrations.

Table 10.5.5.1: LF Sine Function; Hardware Configurations and Calibration Targets

Function/ Cal Target Target Frequency Hardware Target Amplitude
Waveshape | Range No Configuration
Default Minimum | Maximum Span Default Minimum | Maximum
[ 1 1 1.0000kHz | 0.9000kHz | 1.1000kHz 1.400V - 2.224V 1.6000v 15500V 1.7000v
/\/ 2 1.0000kHz | 0.9000kHz | 1.1000kHz 1.400V - 2.224V 1.9000v 1.8000V 2.0000V
3 45000kHz | 44.000kHz | 46.000kHz 1.400V - 2.224V 1.6000v 15500V 1.7000v
4 45.000kHz | 44.000kHz | 46.000kHz 1.400V - 2.224V 1.9000v 1.8000V 2.0000V
2 1 1.0000kHz | 0.9000kHz | 1.1000kHz 2.224V - 5,56V 2.6000V 2.5500V 3.0000v
2 1.0000kHz | 0.9000kHz | 1.1000kHz 2.224V - 5.56V 4.8000V 4.2000V 5.0000V
3 45000kHz | 44.000kHz | 46.000kHz 2.224V - 5,56V 2.6000V 2.5500V 3.0000v
4 45.000kHz | 44.000kHz | 46.000kHz 2.224V - 5.56V 4.8000V 4.2000V 5.0000V
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10.5.6 Load Resistance Measurement Calibration
10.5.6.1 Introduction

This section is a guide to calibrating the Model 9500's Load Resistance Measurement Function; using its front pan@hmfatitoising topics
are covered:

10.5.6.2 Calibration Equipment Requirements
10.5.6.3 Interconnections

10.5.6.4 Calibration Setup

10.5.6.5 Calibration Procedure

10.5.6.2 Calibration Equipment Requirements
* The UUT Model 9500 with Active Head.

» Atraceable, high-resolution Standards DMM, used to measure resistan@e%0K0, 1MQ and 19M2, with an accuracy of 0.02% or better.
For example, a Model 1281 Digital Multimeter.

* An adaptor to convert from BNC to 4mm leads, incorporating switchalfle 5kQ, 1MQ and 19M) loads.
For example, a Model 4955 Calibration Adaptor.

Final Width = 215mm » Short, high-quality 4mm leads.
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10.5.6.3 Interconnections
~ ™\

Standards DMM
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w
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T
IS

©
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«

0000
©

©

A

Final Width = 215mm
4955

|

Active Head

Meas 50k 9 Meas 500
Ref 50k Q

WAVETEK 4955 CALIBRATION ADAPTOR

Fig 10.5.6.1 Load Resistance Measurement Function Calibration (50  Q Ref) — Interconnections

- J

10.5.6.4 Calibration Setup

1. Connections 2. 9500
Ensure that the 9500 is connected to the Standards DMM as showrEnsure that the 9500 is in BASE CAL mode and then select the
in Fig. 10.5.6.1 or via a similar BNC-4mm adaptor andbad, Load Resistance Measurement function (From entry default, in the
and that both instruments are powered on and warmed up. Target Selectionscreen, press tiAaix key on the right of the Front

Panel). Select the required output Signal Channel vidahget
Selectionscreen.

Section 10: Calibrating the Model 9500: Load Resistance Measurement Function 10.5-17



Final Width = 215mm

10.5.6.5 Calibration Procedure

1

2.

Starting at Target 1, calibrate at all calibration points listddite 7. Setthe Standards DMM to the appropriate Resistance measurement
10.5.6.1by performing operations (2) to (15) below. range, take a Resistance measurement and note the result.
Use (a) or (b): Note: make sure to allow for any settling time of the external

a) If you wish to use thesaved target calibration points used . measuring instrumerllt. .
during the previous calibration of the 9500, it press the 8. If using the Model 4955 Calibration Adaptor:

DEFAULT TARGETS screen key. a) Set the Model 4955 Calibration Adaptor switch as shown in
b) Ifyouwish to use the default target calibration poiptsssthe Table 10.5.6.1 )
DEFAULT TARGETS screen key. b) Reconnect the Active Head output BNC to the Model 4955
input.

Saved/default targets should be considered as nominal values,
with the actual value being used during calibration, which % If not using the Model 4955, disconnect the load resistor from the

typically not saved at step 13. DMM, and reconnect it to the 9500 Active Head output BNC.
Select the required load resistance by choosing the approprigtePress th®©N key to turn the 9500 output on.
TARGET 1, TARGET 2, TARGET 3 orTARGET 4 screenkey 11 SettheTarget Resto the value measured in operation (7), using the
to display the targetAdjustment screen. cursor controls and/or spinwheel.

Note: Omit operation (4) if you do not wish to change the resistangg Press theACCEPT CALIB key to generate and implement the

value of this target calibration point. correction factor. Théleasured Resvalue will change to the

4. a) If you wish to alter the target resistance, use any editing mode Target Resvalue, and the adjustment of the output amplitude at this

to change this value (note that the new value must lie within the target is complete.

Max and Min limits specified iTable 10.5.6.L Note: Omit operation (13) if you do not wish to save the resistance

b) Press th&AVE TARGET soft key. value of this target calibration point.

If using the Model 4955 Calibration Adaptor: 13. Press th6&AVE TARGET soft key.

a) Ensure that the Active Head output BNC is disconnected fram press the&XIT key to turn the 9500 output off and return to the
the Model 4955 input. Target Selection screen, .

b) Set the Model 4955 Calibration Adaptor switch as shown i, Repeat steps (2) to (14) for each of the target values displayed on the
Table 10.5.6.1 Target Selectionscreer(also sedable 10.5.6.below).

If not using the Model 4955, set up external circuitry to measure {igte: If other functions are being calibrated in addition to Square
appropriate load resistor (4-wire connection), with the 9500 Active Waveform, refer tdable 10.5.2.1 on page 10.3eBinformation
Head output BNC disconnected. on sequencing calibrations.

Table 10.5.6.1: Load Resistance Measurement Function;
Calibration Targets

Function Target Target Resistance 4955 Switch Positions

G2

Default Minimum | Maximum | Op.5 (b) Op. 8(a)

50.000Q 45.000Q 55.000Q Ref50 Q | Meas 50 Q
50.000kQ | 45.000kQ | 55.000kQ | Ref50kQ | Meas50k Q
1.0000MQ | 0.9000MQ | 1.1000MQ | RefIMQ | MeasIMQ
19.000MQ | 18.000MQ | 19.900MQ | Ref19MQ | Meas19M Q

B~ w Mo
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10.5.7 Levelled Sine Function: LF Gain

1. Ensure that the 9500 is in HEAD CAL mode, then select Sine, Lo

Frq Sine function.

Select TARGET 1.

Set output ON and wait for DMM reading to settle.

4. If using the Model 4955 Calibration Adapter, set its switch to 'SQV
1MR' according to the table. If not using the Model 4955, ensure
thatthe DMM inputis AC-coupled at 50R or 1MR input impedance
as shown in the table.

5. Selectthe correct RMS Voltage range for the calibration point RMS
Output Voltage.

6. Adjust the O/P Amplitude until the DMM reads the same as the

Target Amplitude on the 9500. (pk-pk Voltage = 2* sgrt (2)* RMS

Voltage).

PressACCEPT CALIB .

Select next TARGET and return to step 4.

9. Set Output OFF.

w N

© N

Table 10.5.7.1: Levelled Sine Function: LF Gain Final Width = 215mm
Cal. Point | Frequency O/P Volts O/P Load
Target 1 1kHz 3.0000V 50R
Target 2 1kHz 1.0072v 50R
Target 3 1kHz 316.49mV 50R
Target 4 1kHz 316.49mV 50R
Target 5 1kHz 3.0000V 1IMR
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10.5.8 Levelled Sine Function: HF Linearity

1. 9500

Ensure that the 9500 is in HEAD CAL, Sine, Hi Frq Sine mode,

LIN.

The following process takes you through all TARGETs in the table.

3. 9500
Set Output ON.

4. Power Meter
Select a power range which gives an on-scale reading (the example
Power Meter auto-ranges to accommodate the input power).

5. Adjust the O/P Amplitude to give a reading equal to Target
Amplitude on the measuring device. (The conversion from power
to pk-pk voltage is pk-pk Voltage = sqrt (power)*20).

6. 9500

Set Output ON.

PressACCEPT CALIB .

8. Select the next TARGET and return to step 4. Until no more
TARGETS remain.

9. PresdNEXT FREQ then select TARGET 1 and return to step 4.

N

~

Table 10.5.8.1: Levelled Sine Function: HF Linearity

Cal. Point Voltage Frequency
Target 1 1.0000V 250MHz
Target 2 1.5000V 250MHz
Target 3 2.0000V 250MHz
Target 4 3.0000V 250MHz
Target 5 5.5000V 250MHz
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10.5.9 Edge Function: Low Edge: Linearity

1. Ensure that the 9500 is connected to the Oscilloscope as shown in
Fig. 9.9.3.1. and that both instruments are powered on and warmed
up.

Select the required function to measure edge response.

3. Ensure that the 9500 is in HEAD CAL, Edge, 500ps Edge, LIN
mode, selectthe required Trigger Channel, Cable Selectand Trigger
Ratio.

4. Set Output ON.

Select a scope range which gives an on-scale reading.

6. Adjust the O/P Amplitude to give a reading equal to Target

Amplitude on the measuring device.

PressACCEPT CALIB .

8. Select the next TARGET and return to step 4. Until no more
TARGETS remain.

N

o

~

Table 10.5.9.1: Edge Function: Low Edge: Linearity

Cal. Point Voltage Frequency Edge

Target 1 1.0000V 100kHz Rising
Target 2 2.0000V 100kHz Rising
Target 3 2.5000V 100kHz Rising
Target 4 1.0000V 100kHz Rising
Target 5 2.0000V 100kHz Rising
Target 6 2.5000V 100kHz Rising

Section 10: Calibrating the Model 95( Edge Function: Low Edge: Linearity
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10.5.10 Edge Function: Low Edge: Gain

1

N

o ug &

~

Ensure that the 9500 is connected to the Oscilloscope as shown in
Fig. 9.9.3.1, and that both instruments are powered on and warmed
up.

Select the required function to measure edge response.

Ensure that the 9500 is in HEAD CAL, Edge, 500ps Edge, GAIN
mode, selectthe required Trigger Channel, Cable Selectand Trigger
Ratio.

Set Output ON.

Select a scope range which gives an on-scale reading.

Adjust the O/P Amplitude to give a reading equal to Target
Amplitude on the measuring device.

PressACCEPT CALIB .

Select the next TARGET by pressiNgXT TARGET and return

to step 4. Until no more TARGETS remain.

Table 10.5.10.1: Edge Function: Low Edge: Gain

Cal. Point Voltage Frequency Edge

Target 1 2.5000V 100kHz Rising

10.5-22
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10.5.11 Edge Function: Low Edge: Speed

1

o ua

Ensure that the 9500 is connected to the Oscilloscope as shown in
Fig. 9.9.3.1, and that both instruments are powered on and warmed
up.

Select the required function to measure edge response.

Ensure that the 9500 is in HEAD CAL, Edge, 500ps Edge, SPEED
mode, selectthe required Trigger Channel, Cable Selectand Trigger
Ratio.

Set Output ON.

Select a scope range which gives an on-scale reading.

Note the rise or fall time of the edge and enter it into the Edge Speed
field on the 9500 (Make sure allowance is made for the rise time of
the scope i.e.: Edge Rise Time = sqrt ((Measured Rise Tine)
(Scope Rise Timé).

Section 10: Calibrating the Model 95( Edge Function: Low Edge: Speed
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10.5.12 Edge Function: Fast Edge: Gain

1. Ensure that the 9500 is connected to the Oscilloscope as shown in
Fig. 9.9.3.1, and that both instruments are powered on and warmed

up.

N

Select the required function to measure edge response.

3. Ensure that the 9500 is in HEAD CAL, Edge, 150ps Edge, GAIN
mode, selectthe required Trigger Channel, Cable Selectand Trigger

Ratio.

4. Set Output ON.

5. Select a scope range which gives an on-scale reading.

6. Adjust the O/P Amplitude to give a reading equal to Target
Amplitude on the measuring device.

7. PressACCEPT CALIB .

8. Selectthe next TARGET by pressiNgXT TARGET and return
to step 4. Until no more TARGETS remain.

Table 10.5.12.1 Edge Function: Fast Edge: Gain

Cal. Point Voltage Frequency Edge
Target 1 2.5000V 100kHz Rising
Target 2 839.39mV 100kHz Rising
Target 3 263.74mV 100kHz Rising
Target 4 263.74mV 100kHz Rising
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10.5.13 Edge Function: Fast Edge: Speed

N

o

~

Ensure that the 9500 is connected to the Oscilloscope as shown in
Fig. 9.9.3.1, and that both instruments are powered on and warmed
up.

Select the required function to measure edge response.

Ensure that the 9500 is in HEAD CAL, Edge, 150ps Edge, SPEED
mode, selectthe required Trigger Channel, Cable Selectand Trigger
Ratio.

Set Output ON.

Select a scope range which gives an on-scale reading.

Note the rise or fall time of the edge and enter it into the Edge Speed
Field on the 9500 (Make sure allowance is made for the rise time of
the scope i.e.: Edge Rise Time = sqrt ((Measured Rise Time)
(Scope Rise Timé).

PressACCEPT CALIB .

Select the next TARGET by pressiNgXT TARGET and return

to step 4. Until no more TARGETS remain.

Table 10.5.13.1 Edge Function: Fast Edge: Speed

Cal. Point Voltage Frequency Edge

Target 1 3.0000V 1MHz Rising
Target 2 20000V 1MHz Rising
Target 3 1.0000V 1MHz Rising
Target 4 1.0072Vv 1MHz Rising
Target 5 316.49mV 1MHz Rising
Target 6 316.49mV 1MHz Rising
Target 7 3.0000V 1MHz Falling
Target 8 20000V 1MHz Falling
Target 9 1.0000V 1MHz Falling
Target 10 1.0072Vv 1MHz Falling
Target 11 316.49mV 1MHz Falling
Target 12 316.49mV 1MHz Falling

Section 10: Calibrating the Model 95( Edge Function: Fast Edge: Speed
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10.5.14 Timing Markers

1

N

9500

Ensure that the 9500 is in HEAD CAL, Other, Timing Marker.
The following process takes you through all TARGETs in the table.
9500

Set Output ON.

Power Meter

Select a power range which gives an on-scale reading (the example
Power Meter auto-ranges to accommodate the input power).
Adjust the O/P Amplitude to give a reading equal to Target
Amplitude on the measuring device. (The conversion from power
to pk-pk voltage is pk-pk Voltage = s (power)*20).

9500

Set Output ON.
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