
PULSE & DA T A GENERATORS
Programmable Pulse Generators
Model. 8160A, 8161A

8
(hp]

. 50 MHz repetition rate

. 6.0 ns variable transition time

. 20 V output amplitude

. 100 MHz repetition rate. 1.3 ns variable transition time
. 5 V amplitude

8181A Oplion 020
Dual Chann.'

. 1-3% pulse parameter accuracy

. Full dual channel capability (option 020)

. 1 year recalibration period

. 1-3% basic timing accuracy

. Full dual channel capability (Option 020)

. 1 year recalibration period e



The 8160A and 8161A Ire fully proarammable pulse lenerators
desilned for high performance applications on the bench and in auto-
matic test systems. Operation is made easy because tbe pulse p8ram-
eters Ire controlled independently and do not inter.reat!. Dual chan-
neloptions permit synchronous or compiex waveforms to be aenerat-
ed. With its 50 MHz repetition rate. 20 V output, and 6 ns variable
transition times. the 8180A is a general purpose pulse generator. The
8181A covers the high end of technology with its 100 MHz. 5 V and
1.3 ns variable transition times. Measured between the 20% to 80%
amplitude p)ints, these transitions Ire futer than I ns and meet ECL
requirements.

Combining high programming accuracy with mic:ropnxessor-bued
control capabilities. pulses can be set up without a measuring instru-
ment. Pulse parameters are entered and displayed numerically, and
genorated with a basic timinl accuracy of 1-3%. dependinl upon pa-
rameter.

An easy-to-use Hp.IB interface brinp hilh-accuracy pulses to
automatic test. All parameters and operating modes are remotely
programmable using straight-forward command sequences. Futer.
easier proaram generation and reducod software cOlts are direct
benefits.

Pr.cision Pul.. G.ner.tlon
80th models provide precition control over 111 paramelen of their

output pulses. The 8l60A 's lcadina Ind trlilina edle transition limes
rnay be independently proarammed down to6 RI. The 8161A's transi-
tions have a common control from 1.3 ns to 5 ns. end Ire independent
lbove 5 ns. Variable transition limes are indispensable when diaital
IC's need to be characterized: either the IC's data sheeted input tran-
sition time is required. or the IC's functionina ranae with various
transitions needs to be evaluated.

Direct entry of the hilb and low levels of the output pulse enables
easy adjustment to the logic 1cvels conccrned. Pulse width is variable
from 4 ns (8l6IA) or 10 ns (8l60A) to I s. aivinl a wide raßle of
duty cycle programrnabtlity. Delay shifu the output pulse in relation
to the triller output or. in double pulse mode. defines the pulse spac-
ing.

In the dual-channel versions. double pulse can be selected in either
or both channels. This means. for example. that simultaneous clock
and data sianals can be aenerated.

Complex Signals
Independent pulse parameters plus individual proarammability of

the Option 020's dual outpuu are auamented by the A ADD B mode.
Summation allows complex sianals to be precisely and easily set up.
Here are some examples:

Applications such u ra-
dar coincidence circuits
and special codes in com-
munications require ). and
4-level signals. These are
conveniently generated by
combining channel A and
channel B pulses.
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TransjM)nder circuits need

[f] accurate delays. orten with

SEP respect to a double-pulse

B interrolation signal. In the
8160A. this is arranged by
operating one channel in

~::!J double pulse mode and set-
ting up the transponder deo
lay in the other.
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PULSE & DA T A GENERATORS [Programmable Pulse Generators I'
Models 8160A, 8161A

A critical tat rar digital
cin:uits and (C's iJ its slitch
aod noise seositivity. which
can be easily perfonned
with the A ADD B mcxte.
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Counted Burst

Usina Burst Mode. a predetermined number of pulJes ja aenerated
independent of frequency. Bursts from 0 to 9999 pulJes in lenith may
be produced. and can be triuercd via an externat signal manually or
with an HP-IB command.

Wlde temperature range tor system reliability
Tbc 8160A '5 and 8161A's o-SO.C operating range ensures calcula.

ble performance. Indeed, temperatures willgenerally be between 20-
40°C where there is no derating factor.

U8erFMtur..
Fast, Rellable Setup

Microprocessor control promotes highly accurate pulses. Param-
eters are directly entered via the instrument's keyb08rd, and Are then
displayed on numeric LEO's with 3-digit resolution.

In bench appiications, thc vemier controls live a fine adjust capa-
bility to Mtweak-inW any pulse parameter. You can increment or de-
cremcnt the selected parameter either in single steps or at speed.

Error detection by the microprocessor funher simplifies pulse set-
up by solving the old problem of incompltible settings. Should pulse
width exceed pulse period, for example, the microprocessor indicates
a TIMING error. All possible mis-settings are detected and the type
of error is indicated to lid rapid correction.

Hp.IB Programming
Microprocessor control over all interface (unctions makes remote

programming as easy and straight-forward as manual control. Tbe
instrumenu employ keystroke proaramming so that data entry via the
HP.IB is an exaCi simulation o( manual entry. Bus commands (or
elch (ront panel key simpiy replacc manual keystrokes.

Parameter Storage
Complete parameter and mode information (or 9 independent in-

strument set-ups can be stored. Wave(orms may be stored and re-
called either manually or via the HP-IB.

By utilizing a single command to recallan entire instrument set.up.
controller time is saved. In simple repetitive testing applications. stor-
age o( test wave(orms gives a high degree o( user convenience without
an external controller.

Learn Mode
When interroptcd by the system controller, the instruments output

a character string to the interface bus. This string completely de-
scribcs the pulser's current set-up or any one of its storcd parameter
sets. Using Learn Mode, you can enter and try out waveforms man-
ually and then automatically transfer them via the HP-IB to the con-
troller for storale in a proaram.

Verificatlon Software tor the 8160A
Test system accuracy is guarantccd by acccssory software which

verifics the 8160A 's performance standards, The software is fully
documentcd and comes rccordcd on a cassette suitablc for Model
982SA Desktop Computer.

In the cyent of a failurc. downtime is minimizcd bccausc the soft-
ware also delivers dialnostic information to accelerate repair and
calibration.



PULSE
Programmable Pulse Generators
Models 8160A, 8161A (Cont.)

& DATA GENERATORS

Speclfications
(SO-ohm sourte into SO-ohm load). Standard instruments are single thannel. Option 020 provides independent dual thannels with common pulse
period.

Tlmint (with minimum transitions) 81- l11lA
PerIod

Range: 'Z ns 10 999 ms. 10 ns 10. ms.
Accuracy: t 3% cf prow YaiIe tO.3 ns (period < 100 ns);, tB cf pr.- value tO.5 ns (p.-iod < 100..);

t2\ 01 PI'OII' v8II (period 2: 100 ns). t2\ cf pr.- vakIe (~2: 100 ns).
Max Jitter: : 0.1 % cf prow value + 50 ps. 0.1 % cf proar value + 50 ps.

0.." Double PullI, Wldth

Detay Range: 0.0 ns to 999 ms. 0.0 ns to 990 ms.
Double Pulse Range: Z.O ns to 999 ms. 8.0 ns 10 990 ms.
Width Range: 10.0 ns 10 999 ms. 4.0 ns to 990 ms.
AcCII"acy: t 1% of prOf' value tins. t I % cf prOf' vakle tins.
MaxJitter: 0.1\ + SO ps(s999 ns); 0.1% + SO ps (s999 ns);

0,05% (999ns < -s9.99 -): 0.05% (999 ns < -s9.99 -):
O,~% (>9.99 ~). 0.005% (>9.99115).

~ Sil"* (Voilages dOIiIie wilh hj;l Ioad
~)

au.,tllwll
HiIh Level Range: -9.89 V to 9.99 V. -4.95 V to 5.00 V.
Low level Range: -9.99 V to 9.89 V. -5.00 V 10 4.95 V.
Amplitude: 0.10 V min. 9.99 V max. 0.06 V"*,. 5.00 V max.
Level Accuracy: t 1 % of PI'OII' vU t 1 % cf proer vatue

tl%oIampi t50mV. tBofarnpi t25mV.
Sellfing Time: 40 ns. 20 ns plus Irntion lime.

TrwItioII ~ (10 - 90% ampitude)
Leading Edge: 6.0 ns to 9.99 ms. 1.3 ns to 900 jI$.

Tr... Edge: 6.0 ns to 9.99 ms. 1.3 M 10 900 115.
AcCll"aty: t 3% cf pr. v t 1 ... t 10% cf pr. vU tins.
Uneanty: t 3% f« trntions > .1) ... t 5% f« transitions > 30...

~ o..IIIo8t. ~ t5% cf.. t 10 mV. t5% of MIPi t 10 mV (1nIY ina.. 10 t 10% GI
npI t 10 mV f(K Ir~ < 2.5 ns).

A ADO 8: Ad* dI8IIeI A and B ~ (Opt 020 ~ Ad* channeI A and B ~ (Opt 020 Oftt).
Output Format: Ncwn8/~ SeIectabIt. (1...1Iper"::"'tty ~ NomIII and Cc;,..;*..,..;t ~ (IndI-

seIed*t iI each dIanneI in Option 020.) pe.-1tty seIect** in tach dIIIwIeI iI 0pIbI 020.)

Source ImP'd81C8: 50 0IIII/ Ik 0IIII sIIIct8*. 50 o/In.

Auxlli8Y Inputs Ind ~
ÜtemIIlnput

Trigger level: +10VIo-IOV. +IOVlo-IOV.
Max Input: t12 Vin SO ohm. tZ VillOkoiVt\. .t 12 V il50ohm. t20ViliOk m.
Min Amplitude: 500 mYpp. 500 mVpp.
Slope: ~ or negative. positive (K negative.
Min Pulse Width: 3 ns. 3 ns.
Typicallnpul Resistance: SO oIwn or 1111 ohm. 50 ohm (K IOk ohm.

Trip Output
Outpullevels: m (inlo 50 oIvn). m/ECL (into 50 otwn).
Typd Source ResistJnce: 50 oIwn. 50 oIvn.
Typical PuIse'Mdlh: 8M~ < 100M). 4M~ < l00ns).

4Ons(l00ns s - < 1~). . c: 4Ons (100 ns s - < 1,s).
400 ns (period ~ I -). C 400 ns (period ~ 1115).

HP-IB Capabillty: All modes and parameters can be programmed.
Talk mode for status, error messages, stored parameters.
Memory: 9 programmable locations*,

I location for active operating state*,
1 location with fixed parameter set,

Capacity: I complete operating state per location,
*Blllery b*..". tor _.alllI~
General
Recellbr.tlon Period: 1 year.
Repe.t.blllty: Factor 2 better than specified accuracy.
Operating remper8ture: O.C to 50.C (Specifications apply from
20.C to 40.C. Accuracy derating factors for O.C to 20.C and 4O.C
to 50.C).
Power: 115/230 Vac + 10%, -22%, 48-66 Hz: 675 VA max.
WelQht: net 20.8 kg (46 IbI). Shipping 25 kg (55 Ibs).
Slze: 178 H x 426 x 530 mm D (7 x 16.8 x 20.9 in,)

Ordering Information

8160A/816IA Programmable Pulse
Generator
Opt 001: Rear panel inputs and outputs
Opt 020: Second channel (Rate common)
Opt 907: Front handle kit (P/N 5061-0090)
Opt 908: Rack nange kit (P/N 5061-0078)
Opt 909: Opt 907. 908. combined

(P/N 5061-0084)
Opt 910: Additional Operating Manual
HP-IB Cabl..: Refer to p8ge 30
08160.39910 Verification Software

(8160A only).


