# Sine, {riangle, square, haverfunctions and do
# 3 mMz-50 MMz, 32 Vpp for all waveh 3
® Variable (10 na min} pulse width, 8 ng trensitions

PULSE & DATA GENERATORS

1 mHz~50 MHz Puise /Function Generator
Model 8116A

The fully programmable 8118A features pulse as we
generator capabilities in one small anit. A broad 1 mbz
band for all wavelorms and a wide i,?:mf,q of operating and modula
ing modes assure high flexibility, These factors, plus good repeatabil-
ity, make the 8116A a sound, long-term investment.

Unique Operating Concept Saves Engineering Time
HP's custom 1 have made it feasible @ put the many R118A
capabilitics into such a small volume. Handling is simplified by a
unigue, mic -controlled, operating i_amwg\z whiche 8 &
all times, W

and waveform have been selected, ;Eiumsrmzmﬁ tabels show which pa-
rameters must be set. There's no clutier, no confusion.

Auto vernier. In normal mede, the 8116A s suto-vernier increments
any desired parameter continuously uniil 4 stop signal is applied. This
means that thresholds can be measured avtomatically, without a
controller.

Level or amplitude pmg?ammmg The 81184 ouipul can e proe
grammed in terms of high and low levels or in terms of amplitude snd
offset. Consequently a direct, automatic, converston is always feasible
sothat the 8116A can be programmed in the same terms as the devies
is specified.

Safe Himit. Devices can be protecied by the limit feature. This pre-
verts the output from exceeding a given magnitude.
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Rectangular Wavelorms

Forapplications such as laser diodes or de motors, square waves ¢2
be programmed for constant duty cyeles from 10% 10 90%. For digital
1est, or for simulating very low duty-cycle events, pulse width can be
programmed down to 10 ns. Square wave and Pulse modes provide
clean & ns edges that are ideal for many technologies. Pulse width
modulation and pulse recovery capability are available in Pulse mode.
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Option 001

er, Gate and Burst modes, extend the ap-
telephone line and vibration testing.

Modulation
All waveforms can be amplitude or frequency modulated. VCO op-
eration allows frequency variation over two decades with an external

voltage;

E&I‘iﬁ e

ried out.

Option 001

10 1/2-decade log sweep. Sweep mode covers the wide | mHz

) MHz band in g single up sweep. Test setups reguire no more than

an X-Y recorder or scope because all necessary control signals are

available. The 3HI6A sweeps can be internally triggered, if desired.

Accurate, counted bursts. A preprogrammad number of oyeles of
any waveform can be generated in Burst mode, With sine, triangle

nseguently transducer output can be conditioned for mag
requency-shilt keving or linear sweep can be car-

and square Tunciions, bursts can be triggered internally as well as
externally.
Hold capabifity. For material stress testing, low frequency functions

can be held at instantaneous level
signal,

5. Hold is controlled by an external

Low-Cost Automation for Bench and Byslams

Powerful capability, small size and wide specified temperature
range make the B116A a good choice Tor automatic test sysiems.
Also, the low vost means that it's now realistic to automate thase rou-
tine beach jobs and leave more time for design. Comfortable software
features such as casy syntax and Nexible formut contribute to rapid
system design.

Operating &@s‘sﬁcﬁeme

There's reliance in the 81 16A’s output because proper operation is

always ensured by the msiz‘ummt s error detector. This helps the user
Prose
! from:

wrect fromt panel or programming operation by
£ parameter. Also, the built-in west and diagno-
rect §imx1m:§ cach time the instrument s




1 mHz=50 MHz Pulse/Function Generator
Model 81164 (Cont.)

Specifications
Specifications apply with 30-ohm Joad and temperatures in the
range 0°C w 55°C,

Functions

Sine, triangle, ramp, square, pulse, haversine, havertriangle, de,

Timing

Frequency
Range: | mHz to 50 MHz {3-digit resolution).

Accuracy' (pulse mode, 50% d/c)i = 3% +0.3 mHz below 100
kHz, = 5% above 100 kHz.

Jitter (pulse mode, 50% d/¢) <0.1% + 100 ps.

Stablity: = 2% {1 hour), = 3% (24 hours)

Dty Cycle: (sine, trinngle, square, haversine, havertrianglel.
Range: 10% to 90% (20% 1w 80% above | MHz), 2-digit resolution.
Accuracy’ 0.5 digits (= 3 digits above | MHz)L

Pulse Width
Range: 10.0 ns to 999 ms {3-dight resolution),

Accuracy 5% & 2 ns.
Jitter: << 0.1% (0 00 ps Tor width =10 )
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Amplitude
fange: [0.0 mYpp to 16.0 Vpp (3-digh resolutiony.
Accuracy' = 5% (at | kb sine and wiangle).
Flatness {sinel +3% above 1 MMz +5.
MHz)

Flatness {triangleh =5
MHz)

Otfsat and do Mode
Range: 000 10 =785V (0o 795V mV lor ampliude < {00
mVppl.

Resolution: 3 digits.
Accuracyh 0.5% of setting = 1% of ampl = 40 mV (+2 mV if
ampl <100 mVpp, + 20 mV in de mode).

Distortion (Sine, normal mode, 50% duty ovele)
Total harmonic distortion (10 Hz~-50 kHa): <]
increase by 3 dB at 0 and 35°C.

Harmonic related s ignats (50 kHz~ 1 MMz < ~34 dB,
{1 MHz-50 MHz): <21 dB.

Non-linearity (triangle, ramp, 100 mHa—1 MHzh <2 3%,

Pulse and Square Wave Characleristics
Transitions: <& ns
Pulse perturbations: < ©
Qutput impedance: 30 «::th + ‘Sf

Modes
Noroal, trigper®, gate®, external width.

Sdditionsl Modes in 81184 Dption 001
Logarithmic Sweaep (for all waveforms),
Range: ‘Sftgrg amﬁ stop §’;‘gquum£€&; selectable up to full range

- above 10

above § MMz, #5.23% above 10

G (40 dB), may

Swaep lime: sel mah&

seconds §m i§u

Sweep repetition: continuous sweeps (internal sweep) or

externally triggered.

Counted Burst® {for all wavels ‘
Burst length: [ 1o 15999 cycles.

Burst repelition: internally triggered at selectable intervals from

26 ns 10 999 s (except in Pulse model. or exter-

nally triggered.
¥ Sptactabie (~80°) slarbohase fs:e havarsine, havertiangie.

segquence from 10 ms to 300

Control Modes

Froquency modulation: = 59 muax devigtion.
Sensitivity: | V for 1% deviation.
Modulating frequency: dc to 20 kiHz

Amplitude Modulation
Sengitivity: + 2.8V
Modulating freguengy: do o
CApphes om 1ER0 1 BESD Devating Tand

=~ 75N for DSBEC).

&g mange i b D O8%

Pulge Width Modulation
Range: [Unsto 13 in & non-overlapping decade ranges.
Max, width ratio 3{3‘1
Sansiivity: =6 V for 101 ratio.
Voltage-Controlled QsmiEatm
Range: J decades in range | mblz-8
Sensitlvity: 0.1V w0 10V for 2 de
Bodulating frequeney: de to 1 kM

Auxiliary Modes

Manual: simulates external input.

1 Cyele (Option 00 1) trigeers single output evele in Trigger, Gate
and Ext Burst modes.

Auto Vernier: continuous vernier which can be remotely or manually
stopped.

Limit: programmable maximum output levels to protect DUT.
Complemant: selectable normal/complement output,

Disable: relay disconnets ouput.

Auyziliary Inputs and Qulpuls
Extarnal input
Threshold: = 10V adjustable,
Bax input vollags: £ 20V
Sensitivity: 300 mVpp.
Min pulse width: 10 ns.
Input impeadancs:; 10 kS yp.
Trigger slops: positive, negative and off,
Control Input
Max inpul voltage: LN
Input impedance: 10 kL tvp.
Trigger Quiput
Output levels: 0724V wyp,
Qutput impedance: 30 ohm tvp.
X-Cutput (Option 001} for sweep X-Y recording (rear panel),
Cutput levels: U Y (= start frequency) w0 10V max,
Slope: |5V per sweep decade.
Marker Output (Option 001) for sweep {rear panel),
Output levels: TTL
Leading edge: positive al selected marker frequency,
Hold Input (Option D01, rear panel
input levels: TTL
Leading adge: positive transition causes 8116A euwm (<
H?% to hald *g{ instantaneous level. Quiput ém&p

Max input miiﬁg&

HP-IB Capability:
All manual key eperations are programmable. Talk mode provides
learn, status byie and error report capabilities,

Memory:
Battery-hackup RAM retains current operating state.

General
Ropeatability: fuclor 4 better than securacy,
Environmentsal
Storage temperature: —40°0 1o #6537
Operati ng temperature: 0°C 1o 535700

Humidity: RH, 0°C 10 407,
Powar: H 2207240V rms 3%, 0% 48 10 440 Mz 120
YA max.

Welght: net, 5.9 kg (13 1b). Shipping. 8.0 kg (18 1b).
Slre: B8 Moy 2123 ‘v 422 mm DS 8.3 x 166100

Ordering Information
81164 Programmable Pulse/ Function Generator
nd Logarithmic Sweep

gira Operating & Service Manual
5061-2001: Bail Handle Kii
610072 Ruck \&ma bv
B61-007T4 R
BG61-0084 Lo




