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24678 24658
2467BHD 24458
2445B/2465B

« Four Channeis

o Lip to 400 MHz
Bandwidth

* Up o 500 ps/div
Timing Reselution

« Alifo Setup

o Automatic
Measurements

« Save and Becall
Front-panel Setups

» Cursor
Measuremenis

« 1% Timing Accuracy
= 3 Year Warranty

24678
« includes all the
24658 functionality

» Bright Microchannel
Plate Display (MCP)

2467BHD

« includes all of the
above 24658
functionality plus a
MCP Bisplay

» Opt. 5H Tri-fevel
Syne Triggering for
HDTY Video Signals

» Opt. 06 Counter/
Timer/Trigger

APPLICATIONS

» Troubiesheoting
(24008 Series)

= Laser and Radar
Pulses {24008
Series)

= Video Equipment
Design (2467BHD)

« Disk Drive Testing
(24678)

« Advanced hmaging
{2467BHD)

« Sarvice (24008
Series)

ocal saies office (isted .
Conihi inside back cover).
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Analog Oscilloscopes
200 MHz to 400 MHz

24678,

Power of Analog

Recognizing that digital and analog scopes
fave different strengths, Tekironix designs

and manufaciures both analeg and digitizing
oscilloscopes so you can choose he right
scope for your application and budget.
Although digitat scopes feature many attractive
capabilities, for a variety of applications analog
scopes offer unique benefits that most digi-
tizing scopes can’t match.

Grey Scaling and Persistence

With an anaiog display, faster signals appear
fainter than slower signals. Called grey scaiing,
this phenomencn gives important clues about
relative frequencies when analyzing mixes or
overlayed signals fike video waveforms. -

Or when an event only occurs cceasionally ina
repetitive signai, the anomaly will fade quicker

and took dimmer than the rest of the waveform.

This persistence effect reveals ritical informa-
tion when analyzing and debugging complex

analog designs, such as switching power suppiies.

Real-Time Display
The display on an analog scope responds
instantly to changing signai conditions. Unli
digita! scopes that need to acquire and prog
signal information before displaying, anaiog
scopes simply attenuate or amplify the inpu
signal directly cnto the display.

As 2 result, analog scopes can trigger onm
more waveforms per second than a digital-
scope. For instance, the 2467 BrightEye -

acquires up o 500,000 waveforms/sec. AS
resuit, an analog scope updates its display:
quickly that yeu fiterally see waveform hehi
as it happens.
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Analog Oscilloscopes

200 MHz to 400 MHz

BrightEve® Display

sametimes grey scafing and persistence create
such faint signais, you can have difficulty

seefng them on ordinary scopes. In response to
this problem, the 24678 BrightEye® includes a
avolutionary new display, the microchannat
plaie (MGP), that can increase the intensity of 3
diri waveform up to a thousand timas,

Tnis MCP technoiogy makes it possible to see g
sihgle sweep even at 500 picosec/div without a
vigwing hoed. Even those difficult to find fogic
érors or metastability problems in a repetitive
Signa: environment are easily seen.

- Melastability in this Jlip-flop occurs only
. e ina million normal cvcles, vet it is

L lyvisible due to the 24678’ high visible
" Hiiling speed.

With the delta-time and voltage cursors, you
can measure 4 waveform’s purameters
including phase,

Fully Independent Cursors

Fully independent delta-time and voltage cursors
with readouts streamline display measuremants.

Select from a variety of automatic measure-
merit choices included with all the 2400R
series scopes,

The Simplicity of Automated Control

24008 series automates several key functions
§G yOu can easily access the poweriu} capabili-
ties of these scopes. '

STRAIGHTFORWARD SETUP

To quickly focate and display undafined or
complex signals, simply press AUTO SETUP.
This function auwtomatically triggers, scalss and
positions waveforms from any or ali of the
input channels.

24678 24658

2467BHD 24458

2467BHD aulomatically trigaers on tri-
level syne pulses used in high-definition
video signals. Note: Line Count Readout
Displays Field 2 — Line #490.

ADVANCED TRIGGERING

With a complete sefection of trigger modes, the
24008 series scopes can display any signal
regardiess of s complexity. The auto lave!
function maintains a stable waveform display
ven as input signals change so you can view
variable-voltage signals claarly without irri-
tating jitter,

To noticeably improve the accuracy of fiming
measdrements, press the INIT @50% selection
and the scope will maintain the trigger levet at
the input signat's 50% vollage level.

Choose AC or DC coupling and reject high or
low frequencies or noise to clarify the wave-
form display.

The

HDTV Analysis Made Easy

Built on the 24678 BrightEye platform, the
2467BHD applies the power of MCP technology
to the acquisition of high-definitien video signals.

The 400 MHz 24678HD can automatically rec-
ognize tri-level sync pulses on any of the pro-
posed HDTV standards, including 1250/50,
1125/60 and 1050/60 formats.

This scope, by including option 5H, clearly dis-
piays high-definition video signals with an
unequalled frequency responss flatness rating
of £2% gver the first 30 MHz. To display sig-
nais even more clearly, you can significantly
attenuate noise or clock frequency interference
with the 50 MHz bandwidth limit selection.

A built-in counter/timer/trigger {Option 08) will
heip vou make vitat timing measurements as
accurataly as possible. And with its 560 ps/div
sweep rate, the 2467BHD will capture and gis-
piay a high-definitien signal’s fastest transients.
Continued on next page,
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24658
24458

24678
2467BHD

Create measurement sequences using the front
panel controls for semi-automated lesting.

Streamlined Front-Panel Setups

Just press SAVE SETUP to save a front-panet
setup instead of recreating it again and again.
The scope instantly stores all frant panel infor-
mation, inciuding intensity, cursor locations
znd control settings. And you label each setup
with a descriptive name.

The 24008 series scopes will retain up to 30
front-panel setups in non-volatile memory until
you decide to replace or defete them.

Easy Automation

With buiit-in sequencing, you can develop a
custom test series without writing a fine of
code. First save and label a series of front-
panei satup, each representing a step in the
test procedure. Then [k the steps in any order
you want,

To execute your custom test series, prass STEP
tn sequence through the individual steps. This
is extremely useful for manufacturing svalua-
tion and device characterization. You'll appre-
cigte the ease and efficiency of the 24008
series automatic sequensing.

24008 Series Options

The toliowing options are rot retrofittable on
standard products after purchase.

WIBEC WAVEFORM MEASUREMENT

SYSTEM (OPTION 05)

Tailors the 24458, 24658 and 24678 for appli-
cations involving broadcast and.cable taievusmn
graphics displays and raster-scan systems. i
anables GRT readout of the line number of feid
selected for triggering, so the operator knows
exactly what the dispiay represents.

Syne Separation: Stable sync separation frem
sync-positive or syng-negative composite video
on systems with 525 to 1280 lines, 50 Hz or

80 Hz, irteriaced or noninteriaced.

Analog Oscilloscopes

200 MHz to 400 MHz

Trigger Modes: Lines, FLD 1, FLD 2, ALT
(FLD 1/FLD 2).

Back Porch Clamp: Within 1.0 div of the
ground reference.

HIGH-DEFINITICN TELEVISIGN {OPTION 5H)
Only available with the 24678 scope and stan-
dard in the 2467BHD, this option iets yau
trigger on tri-level sync pulses, automatically
senses the HDTV standard being used and
autosets itself accordingly.

Stable Syne Separation: From tri-level and bi-
fevel sync-positive or sync-nagative composite
or component video on systems with 525 to
1280 lines per frame, 50 Hz or 60 Hz field rate,
interlaced or non interlaced.

HI Video Triggering Modes: Lines, FLD 1, FLD 2,
ALT (FLD 1/FLD 2), and the Active Video Mode.

Standard TV Presets: Lines, fields, frames, line
select, active video, horizontal blanking, vertical
hlanking, pixel and TSG triggering.

Bandwidth Limites: Reduces the upper -3 dB
to 50 MHz.

Frequency Response {-3 dB 460 Miz) Flatness:
+1% for 50 kMHz t0 108 MHz, +1%-2% for
10 WHz to 20 MHz, +2% for 20 MHz to 30 MHz.

Counter/Timer/Trigger (CTT)
(Option 06) And CTT/Word
Recognizer (Option 09)

These options feature a grystatcontrofied time-
hase with 0.001% agcuracy. Option 09 adds a
word recagnizer. Useful when probing TTL-com-
patible logic families, this 17-bit woed recognizer
is operable up to 20 MHz with an externat clock
and up to 10 MHz with the internak clock.

GEF ©° CHOMED

These options alse feature a 7-digit CRT
readout display for Freguency (0.5 Hz te

150 MHz), Period (6.666667 ns 1o 2 §), Totalize
{t0 9,999,999} and Delay by Events triggering
{up to 4,194,303).

GPIB Interface (Option 10)

Eunctions implemented include SH1, AH1, T8,
L3, SR1, BL1, CD1, E1, DTG, GO and PPO.

Characteristics
For more detailed specifications, contact :
Tektronix Sales Office or suthorized Tekin
distributor near you.

VERTICAL SYSTEM

teflection Facter: 2 mV/div to & Vidiv,
continuously variable between V/div seitiz
(CH 1 and CH 2). 100 mV/div and 500 m\,
{CH 3 and CH 4).

Deflection Factor Basic Accuracy: =2%
measurad at any V/div with a 4- or 5-div ¢
centerad on screen {CH 1 and CH 2). 210
(CH 3 and CH 4) between 15°C and 35°C.

Frequency and Step Tr Response
(-3 dB Bandwidth)/{Tr = 0.35/8W)

Instrument BW/Rise Time

26458 200MHz1.75ns
24658/ AGOMEZ08TEns (25 m
24678/ and 350 MHz/1 ns {2 my/
24678HD

Measurad with a standarcﬁ 3CCESSOrY prof
internal 50 Q ferniination,

Bandwidth Limiter: Reduces upper -3 d

-MHz for 2445B, 24658 and 24678. Redu

upper —3 dB to 50 MHz for 24678HD.
Input Ceupling and Max Voltage: (1 MC
DC, GND; Max input voltage: 400V (DC -
ACY. (50 ) Max input voltage: 5 ¥ RMS
average for 1 sec, 250 V peak.

Input B and §: 1 MQ 5% and 15 pF £2
50 © (nominat}.

Channel Isolation: =100:1 at 100 MHz,:

- at nominat bandwidth (CH 1, CH 2), 250

100 MHz (CH 3, CH 4.

AC-Coupied Lower -3 4B Paint: 10 Hz o
1 Hz or less with standard accesscry pr(

Chop Mode Switching Rate: 2.5 MHz
(20 ps/div to 2 us/div). 1 MHz +0.2% for
other sweep speeds.

A Sweep Timing Accuracy
For 190 ms/div and faster settings, +15°
+35°C, X10 magnification not enabied.

Method Accuracy

A Sweaep +0.7% of Hme interv:
+0.6% of full scaig}

+0.5% of tima interv:
+03.3% of full scale)

#0.3% of timeinterv:
+0.1% of full scale +2

Delay from Atrig 0O 0.3% of time interv
o B swesp of full scale +0 1o -25
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200 MHz to 400 MHz

HORIZONTAL SYSTEM

piszlay Mades: A (main sweep), A

INTENsified, ALTernate, A INTEN with B
(delayed sweep} and B. In X-Y mode, CH 1 pro-

. vides X-axis (horizontal} defiection.

A Sweep Time Base Range: 2445B: 500 ms/div

- 010 ns/div {to 1 ns/div with X10 magnification).

2465B/24678/2467BHD: 500 ms/div to 5 ns/div
{to 500 ps/div with X10 magnification),

B Sweep Time Base Range: 24458; 50 ms/div to
10 ns/div {to 1 ns/div with X10 magnification),
2465B/2467B/2467BHD: 50 ms/div to 5 ns/djv
{10500 ps/div with X10 magnification).

Variable Timing Control: Continuously variable
and calibrated {add 2% of time. interval timing
accuracy) between SEG/DIV settings. Extends
slowsst A Sweep t0 1.5 s/div. Change the A

-sweep’s sec/div setting with the A display

mote selected. Change the B sweep’s sec/div
with INTEN, ALT and B Mcdes selected. When
YAR control is out of deteat, the AT cursors
measure RATIO (with 5 divisions being 100%)
and VAT cursors measure PHASE {five divi-
sions being 360°). :

Bispiayed CH 2 Signal Delay with Respect to

- CH1: Adjustabie £500 ps.
- Delay ditter: Within 0.004% (cne part or less

1 25,000) of maximum available delay pius

30 ps {2445B/24658). Within 0.01% (one part
©0riess in 10,000) of maximum available delay
+ Plus 100 ps (2467B/2467BHD).

- ACCURACY SPECIFICATIONS

- FOR AUTOMATIC MEASUREMENTS

(Excluding 2467BHD counter measurements—

. 326 Opt. 06-for specs.)

- For+15°C 0 +35°C, specifications are based
© 0N noise fess than 0.1% of a peak-to-peak

nput waveform, .
Period: 0.5% + 500 08 + jitter arror,
Valts: 5% +5 mV + (0.5 mV times probe atten-

- Wation) + signal aberrations + 1 LSD to 1 MHz
 minimum: width at peak amplitude < 10 HEYS

Rise time, Fall time: 5% + 3 ns {for fransition
imes greater than 5 ns). These rise and fall
limes are based on measurements of 20% to

0%, extrapolated to 10% and 90% {pulse
Overshoot and pulse undershoot less than 5%
O paak-to-peak signat).

Time A-B (from % to %): 0.5% + 3 ns (+ 0.5 ns
" Measuring from CH 1 to CH 2} + 5% of start
BYBNt + 5%, of stop event transition timas.

Time A-B (hetween two voltages): 0.9% +
s (+ 0.5 s i# measuring from CH 1 to CH 2)
*3% of start event + 5% of stop event transition.

Pulse Wittn: 0.0% + 1 g + jitter error + 2X

S8t error (transition times less than 16% of
Measyred interval)

TRIGRERING
A and B Trigger Coupling: DC, Noise Reject,
HF Reject, LF Raiect, AC.

Trigger Leve! Range: 18 times V/div setting

- for GH 1 and CH 2, 29 times V/div setting for

CH 3and CH 4.

Trigger Sensitivity to 50 MHz from

CH 1 or CH 2: 0.35 div DC coupled: <1.2 div
roise reject coupled; 0.5 div from DC to 30 kHz
HF reject coupled; 0.5-divs from 80 kHz LF

reject coupled; 0.36 divs from 60 Hz AC coupled.

For above 50 MHz, DG, LF reject and AC cou-
piing, the triggering signal requirement
increases to 1.5 divs at 500 MHz (24658/
2487B/2467BHD) and at 250 MHz (24458).

For noise reject coupiing above 50 MHz, the
triggering signal requizement increases o

4.5 divs at 500 MHz (24658/2467B/2467BHD)
and at 250 MHz(24458B), ) :

Triguering Sensitivity from GH 3 or CH 4: Ona
half the CH 1 or CH 2 requirsments.

LEVEL Gontrol Range: +18 times the V/div set-
ting far CH 1 or CH 2; 40 times the V/div set-
tingforCH3 or CH 4. '

LEVEL Readout Basic Accuracy: +{3% of set-
ting + 3% of p-p signal + 0.2 div + 0.5 mV +
(0.5 mV times probe attenuation factor)] for
CH 1 or CH 2; +{3% of setting + 4% of p-p
signal + 0.1 div + (0.5 mV times probe
attenuation factor)] for CH 1 or GH 2.

Basic accuracies apply from +15°C 10 +35°0
and are measured with triggering signals
having transition timss greater than 20 ns with
1 MQ input, DC trigger coupling.

- X-Y OPERATION

X-Axis Deflection Factor Range, Variahie
Range, and Accuracy: Same as CH 1.

X-Axis Bandwidth: DC to 3 MMz,

Phase Difference Between X and Y: <1¢ from
+ DC to 1 MHz. <3° from 1 MHz te 2 MHz.

OTHER SIGNAL INPUTS AND DUTPUTS
Inputs Inelude: Z-axis and AUTO/SETUP conirol,

Butputs include: CH 2 Signal Out, A Gate Out,
B Gate Out and Calibrator/Probe Compensation
output, :

24678 24658
2467BHD 24458
DISPLAY

Graticule Size: 24458/24658: 80 mm x 100
mm 2467B/2467BHD: 68 mm x 85 mm.

Standard Phosphor: GH{P31).

Cursors: AVols, ATime, 1/ATime, Ratio,
Phase, and %.

POWER REQUIREMENTS
Line-Voltage Ranges: 115 \V: 90 to 132 VAC,
230V 180 to 250 AC. .

Line Frequency: 48 to 440 My,

Maximunr Power Sonsumption: 120 W (180
VA) Tor a tully optioned instrument.

ENVIRONMENTAL AND SAFETY

The 2400B scopes meet the environmental
conditions described in MIL-T-28850D for Type
i, Ciass 3, Style D squipment as specified
below. Other environmental specifications are
available,

Temperatore: —15°C to +55°C {operating}
-82°C to +85°C {non-operating).
Humidity: Operating and non-operating, up to
95% BH at or below +40°C: to 75% BH from
+41° to +50°C. :

Attitude: 15,000 ft (0p); 50,000 f (nen-op)

H

Safety: UL 1244 Listed, CSA 5568 certified.

PEYSICAL CHARACTERISTICS

24458/ © 2467B/
24658  2467BHD Rackmoeunt'
Dimensions ma/in mm/in. _ mm/in.

Height with
feet & pouch

Depth with
front cover

Nat with
actessories
and poueh

Wio acoessories
& pousch

*Weight of conversion kit only. Rear support kit
weight is an additional 8.3 kg/13.8 b,

Continued on next page.




