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SECTION 1

1-1 INTRODUCTION

1-2 This Operating and Service manual contains
information required to install, operate, test, adjust and
service the Hewlett-Packard Model 8081A 300 MHz
Rate Generator module.

Figure 1—1 shows the module and accessories supplied.
This section covers instrument identification, descrip-
tion, accessories, specifications, and other basic informa-
tion.

1-3 A microfiche version of this manual is avai-
fable on 4 x 6 inch microfilm transparencies (order num-
ber on title page). Each microfiche contains up to 60
photo-duplicates of the manual pages. The microfiche
package also includes the tatest Manual Changes supple-
ment as well as all pertinent Service Notes.

1-4 SPECIFICATIONS

1-56 Instrument specifications are listed in
table 1—2. These specifications are the performance
standard or limits against which the instrument is tested.

1-6 SAFETY CONSIDERATIONS

1-7 The Model 8081A is a Safety Class 1 instru-
ment (it has an exposed metal chassis that is connected
to earth via the B080A system mainframe). This instru-
ment has been designed according to international safety
standards and has been supplied in a safe condition.

1-8 This operating and service manual contains
information, cautions and warnings which must be fol-

lowed by the user to ensure safe operation and to main-
tain the instrument in a safe condition.

1-9 INSTRUMENTS COVERED BY MANUAL

1-10 Attached to the inside of the instrument side
frame is a serial number plate {figure 1—1}. The first
four digits of the serial number only change when there

GENERAL INFORMATION

is a significant change to the instrument. The last five
digits are assigned to instruments sequentially. The con-
tents of this manual apply directly to the instrument
serial number quoted on the title page. For instruments
with lower serial numbers, refer to the backdating infor-
mation in Section 8 of this module manual. For instru-
ments with higher serial numbers, refer to the Manual
Change sheets at the end of this module manual. In addi-
tion to change information, the Manual Change sheets
may contain information for correcting errors in the
manual. To keep this manual as up-to-date and accurate
as possible, Hewlett-Packard recommends that you
periodically request the latest Manual Change supple-
ment. The supplement for this manual is identified with
this manual’s print date and part number, both of which
appear on this module manual’s title page. Complimen-
tary copies of the supplement are available from
Hewiett-Packard.

HEWLETT- PACKARD GmbH

11536600062

BOBLINGEN ...

Figure 1—1. Serial Number Plate

1-11 DESCRIPTION

1-12 The Model 8081A is a 0—300 MHz Rate
Generator module designed to provide a clock source for
another 8080 system module. The 8081A has four
operating modes:

Normal
Trigger
External Gate
Internal Gate

In Normat mode, the rate generator is free-running at the
repetition rate selected by the rate controls. In Trigger
mode, the rate generator is bypassed and the pulse
output is merely a shaped version of a pulse input from
either an external source or a manua! pushbutton. In
External Gate Mode, the rate generator output is gated




by a gate pulse from an external source or a manual
pushbutton. Internal Gate mode can only be useed with
an 8084A Word Generator module. The trigger slope
polarity and threshold level of external gate/trigger in-

puts is adjustable.

1-13 The power supplies for the 8081A are pro-

vided by the 8080A Mainframe.

1-14 OPTIONS

1-15 The only option for the 8081A Rate Gener-
ator is a second copy of the operating and service
manual which can be obtained by ordering option 910.

1-16 EQUIPMENT REQUIRED BUT NOT

SUPPLIED

1-17 To operate the 8081 A module, an 8080A

Table 1—1. Recommended Test Equipment

Mainframe is required. The 8080A mainframe provides

housing and power supplies for the 8081A.

1-18 EQUIPMENT AVAILABLE

1-19 The 8081A is one of a complete range of
rep. rate, timing and output modules that form the
8080 high frequency pulse generator system. Repeti-
tion rates range from 0—1 GHz and the modules are
interchangeable to enable you to purchase a system
exactly tailored to your requirements.

1-20 RECOMMENDED TEST EQUIPMENT

1-21 Equipment required to maintain the 8081A

is listed in Table 1—1. Other equipment can be substi-
tuted if it meets or exceeds the critical specifications

listed in the table.

Real Time Oscilloscope

Oscillator

Pulse Generator

50 ohm Feedthrough
Termination

50 ohm Tee Connector

up to 200 mV/div sensitivity;
up to 0.5 ns/div sweep speed;
50 ohm input impedance

up to 1 MHz bandwidth;

up to 1 V/div sensitivity;

up to 10 us/div sweep speed;
four input channels

up to 10 KHz frequency;
up to 1 V RMS amplitude;
50 ohm output impedance

up to 260 MHz frequency;
2 ns pulse width; 0.5 V
amplitude; positive-polarity;
50 ohm output impedance;
square wave facility.

HP 1810A plug-in

HP 182C with
HP 1804A and
HP 1821A plug-ins

HP 651B

HP 8082A

HP 10100C

HP 12500781

Instrument Critical Specification Recommended Model Used in

Mainframe HP 8080A Performance Tests,
Adjustments

Electronic Counter up to 350 MHz frequency HP 5345A Performance Tests,
Adjustments

Sampling Oscilloscope > 300 MHz bandwidth; HP 182C with Performance Tests,

Adjustments

Performance Tests

Performance Tests

Performance Tests

Performance Tests

Performance Tests




Model 8081A

1-3

Table 1—-2. Specifications

TIMING
Repetition rate:
Period jitter:

EXTERNAL INPUTS

Repetition rate:
Trigger mode:
Gate mode:

{nput impedance:
Trigger level:
Sensitivity:

Slope:

Max. input voltage:

INTERNAL GATE INPUT

Gate duration:
Input impedance:
Amplitude:

High level:

Max input voltage:

EXTERNAL TRIGGER OUTPUT

Amplitude:

High level:

Duty cycle:

Output impedance:

Transition time (10% to 90%}):
Max. external voltage:

INTERNAL OUTPUT
Fan-out*:

Amplitude:

High level:

Duty cycle:

Output impedance:

Transition time (10% to 90%):
Max. external voitage:

OPERATING MODES

Norm:
External trigger:

External gate:
Internal gate:
Manual:

OPTION 910
SIZE

10 Hz to 300 MHz in 8 ranges
< 0.1 % £ 50 psec

0 to 300 MHz, pulse width 2 1.7 ns

gate on duration > 1 period of int rep rate,
gate off duration > 1 period + 10 ns

b0 §2 typical

—-1Vto+1V

200 mV p—p

neg/pos selectable

t6V

on > 10 ns, off > 20 ns
50 2 typical

=500 mV p—p

0V 100 mV

1V

=500 mV p—p
oV 100 mV
50% = 10%

50 Q typical
<1.2ns

+ 2V

1

2500 mV p—p
oV £ 100 mV
50% + 10%

50 2 typical
<12ns

+ 2V

Repetition rate is determined by front panel controls.

Repetition rate is controlled externally. Shaped input signal is output at both

internal and external trigger outputs.

Gate signal turns repetition rate generator on synchronously.

External input is disconnected. Generator is gated through

All external functions can be triggered manually by pressing

a pushbutton.

Additional instrument operating and service manual.
Quarter mainframe width

internal gate input.

* Fan-out: max. number of 8080 system modules which can be driven

UPDATE A NOV 76




SECTION 2

2-1 INTRODUCTION

2-2 This section provides installation instruc-
tions for the Model 8081A 300 MHz Rate Generator
module. It also includes information about initial inspec-
tion and damage claims, preparation for use, and packag-
ing, storage and shipment.

2-3 INITIAL INSPECTION

2—4 Inspect the shipping container for damage. If
the container or cushioning material is damaged, it
should be kept until the contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. The con-
tents of the shipment should be as shown in Figure 1—1.
Procedures for checking the electrical operation are
given in Section 3. If the contents are incomplete, if
there is mechanical damage or defects, or if the 8081A
does not pass the operator’s checks, notify the nearest
Hewlett-Packard Sales/Service office. If the shipping
container is damaged, or the cushioning material shows
signs of stress, notify the carrier as well as the Hewlett-
Packard office. Keep the shipping materials for carrier’s
inspection. The HP office will arrange for repair or repla-
cement without waiting for claim settlement.

2-5 PREPARATION FOR USE

2—6 Installation in 8080A Mainframe

The following installation procedure must
only be carried out by qualified service personnel.

2—-7 To operate the 8081A, it must first be instal-
led in an 8080A Mainframe as follows:

1. Switch the mainframe LINE OFF/ON
switch to OFF, Disconnect the power supply
cable from the rear of the 8080A main-
frame.

INSTALLATION

2. Remove the upper two feet from the rear
of the 8080A mainframe.

3. Remove the 8080A mainframe top cover.

4. Insert the 8081A in the required posi-
tion in the 8080A mainframe (there are no
electrical limitations on the position).

5. Secure the 8081A to the 8080A main-
frame using the two screws provided.

6. Connect the internal coaxial cable from
the 8081A to the word generator, delay,
output amplifier modules or to remote
equipment as required. Connections are
Internal Qutput and Internal Gate. A con-
necting cable for the Internal Output is
supplied.

7. Replace the 8080A mainframe top cover.

8. Replace the two feet on the rear of the
8080A mainframe.
2—-8 Operating Environment

2-9 The 8081A will operate within specifications
when the ambient temperature is between 0°C and 55°C.

2—-10 Storage and Shipment.

2—-11 The 8081A can be stored or shipped at tem-

peratures between —40°C and 75°C. The instrument should

be protected from temperature extremes which cause con-
densation within the instrument.




2—-12 If the instrument is to be shipped to a
Hewlett-Packard Sales/Service Office, attach a tag show-
ing owner, return address, model number and full serial
number and the type of service required. The original
shipping carton and packaging material may be re-usable
but the Hewlett-Packard Sales/Service office will also
provide information and recommendations on materials
to be used if the original packing is not available or
re-usable. General instructions for re-packing are as fol-
lows:

1. Wrap instrument in heavy paper or plastic
2. Use strong shipping container. A double-

wall carton made of 350-pound test material
is adequate.

3. Use enough shock-absorbing material (3
to 4 inch layer)} around all sides of instru-
ment to provide firm cushion and prevent
movement inside container. Protect contro!
panel with cardboard.

4. Seal shipping container securely.

5. Mark shipping container FRAGILE to
encourage careful handling

6. In any correspondence, refer to instru-
ment by model number and full serial num-
ber.
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RATE switch: for selecting the range of pulse
repetition rate.

Rate VERNIER: for continuous adjustment of the
repetition rate within the range selected on the
RATE switch. Clockwise rotation increases the
pulse period {reduces the rate). In TRIGGER
mode, the rate controls have no effect.

Mode switch: for selecting the mode of operation
of the rate generator:

NORM —
rate generator free-running at selected repetition
rate.

TRIG —

rate generator output is shaped version of input.
Input is either via the MAN pushbutton or an
external signa! into the EXT INPUT connector.

EXT GATE —

gate signal turns rate generator on synchronously.
Repetition rate as selected on rate controls. Gate
signal either via the MAN pushbutton or the EXT
INPUT connector. Max. gate frequency 150 MHz.

INT GATE —
external input is disconnected. Gate signal is pro-
vided internally by the word generator module and

turns the rate generator on synchronously. Repeti-
tion rate as selected on the rate controls.

EXT INPUT LEVEL control: determines the
threshold voltage of the external trigger input.
Adjustable from —1V to +1V.

NEG-POS-MAN switch: for selecting the slope
polarity and/or source of external trigger signals.
In the POS and NEG positions, signals are applied
via the EXT INPUT connector. In the MAN posi-
tion, the MAN pushbutton is used as the trigger.

MAN pushbutton: for generating external trigger
signals when in TRIG and EXT GATE modes. The
NEG-POS-MAN switch must be in the MAN posi-
tion.

EXT INPUT connector: DC coupled input to
which external trigger/gate signals are applied.
input impedance is 50 ohms . Maximum input
level is = BV.

TRIGGER QUTPUT connector: provides negative
output pulses in all modes of operation. In TRIG.
mode the output pulses are related to the trigger
input and not the repetion rate generator. Maxi-
mum external voltage is + 2V.

Figure 3—1. 8081A Controls and Connectors




SECTION 3

OPERATION

3—1 INTRODUCTION

3-2 This operating section explains the function
of the controls and connectors and describes the opera-
tors checks and typical operating modes of the 8081 A
300 MHz Rate Generator module.

3-3 Panel Features

3—-4 Front panel controls and connectors are
shown in figure 3—1. Description numbers match the
numbers on the iltustration.

3-5 Operator's Checks

3—-6 Use the Operator’s Checks (paragraph 3—9)
to verify that the 8081A is functioning correctly. The
8081A must be installed in an 8080A Mainframe for
these checks. Thus it is important to remember that any
fault that is found may be in the 8081 A Rate Generator
or the 8080A Mainframe. If the mainframe is suspected,
carry out the 8080A Performance Checks.

3-7 Operating Instructions

3-8 The Operating Instructions (paragraph
3—21) consist of a number of procedures that explain in
detail the function of each of the 8381A controls. All
operating modes are described. However, Internal Gate
mode can only be used if an 8084 A 300 MHz Word
Generator module is available.

3-9 OPERATOR'S CHECKS

3—10 The test set for the Operator’s Checks is as
shown in figure 3—2. The 8081 A Rate Generator mo-
dule must be mounted in an 8080A Mainframe.

3-11 Set the LINE switch 9 on the 8080A Main-
frame to ON.

3-12 Initial Control Settings

8081A:

1T RATErangeswitch .............. 300—100 MHz
2 Rate VEBNIER . :acwss sus sus sms cmusme sss CCW
3 Mode SWItoh i v« cv v v swm s vaid comsnn « NORM
5 NEG-POS-MANswitch................... MAN

Oscilloscope:

SENSTEIVITY « v et e e e 100mV/div
TrIgger oo i e e Channel A
Timebase. . ....ovviiiinnnn.n. EXPANDED, 1ns/div
3—-13 The repetition rate of the output should be

approximately 300 MHz.

3—14 Turn the rate VERNIER 2 fully clockwise.
The repetition rate should be approximately 100 MHz.

3-15 Repeat repetition rate checks for RATE
ranges 100—10 MHz and 10—1 MHz at the CCW and CW
positions of the rate VERNIER. The repetition rates
should be approximately as shown on the RATE range
switch.

3—-16 Switch off the oscilloscope. Replace the
oscilloscope sampling plug-in with real time dual channel
vertical and timebase plug-ins. Reconnect the TRIGGER
OUTPUT 8 to the channel A input and switch on the
oscilloscope.

3-17 Repeat repetition rate checks for RATE
ranges T MHz — 100 KHz, 100—10 KHz, 10—1 KHz,

1 KHz—100 Hz and 100—10 Hz at the CCW and CW
positions of the rate VERNIER. The repetition rates
should be approximately as shown on the RATE range
switch.

3-18 Set 8081A mode switch 3 to TRIG and
press the MIAN pushbutton 4 several times.

3-19 Output should go high when button is pres-
sed and low when button is released.
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Figure 3—3. Suggested Equipment Setup for Operating Instructions




3-20 Set 8081A mode switch 3 to EXT. GATE
and press the MAN pushbutton. The repetition rate

should start when the button is pressed and stop when
the button is released. When the button is pressed, i. e.
when the gate opens, the first pulse should always start
at the beginning. However, when the button is released,
i. e. the gate closes, the last pulse may be cut short.

3—21 OPERATING INSTRUCTIONS

3-22 A suggested equipment setup for the Operat-
ing Instructions is shown in figure 3—3.

The 8081A Rate Generator must be mounted in an
8080A Mainframe. The following procedure is designed
to give a full understanding of the function of each of
the 8081A operating modes.

3-23 Set the LINE switch on the 8080A Main-
frame to ON.

3—-24 Initial Control Settings

8081A

@ RATErangeswitch ............ 1 MHz—100 KHz
@ Rate VERNIER .. ... ... i ccw
@ Modeswitch . ............cc0u.o.... NORM
@ EXTINPUTLEVEL ... ...ooiviiiiiannn, +1V
(® NEG-POS-MANswitch...........c..coovn... POS
Oscilloscope:

Timebase. . ..vvuer v 2 usec/div
THOGEr w:comevvivmssmssmesans Channel A internal

Pulse Generator: switched off.

3—26 Normal Mode.

3-27 In Normal mode, the repetition rate genera-
tor is free-running at the frequency set on the rate con-
trols. The pulse output is the same as on the oscilloscope
{the trigger output is identical to the pulse output). The
pulse duty cycle is 40—60%.

3-28 Trigger Mode

3-29 In TRIGGER mode, the repetition rate of
the output is independent of the internal repetition rate
generator. The output is, in fact, a pulse-shaped version
of the input signal. The input can be either external via
the EXT INPUT @ or local using the MAN pushbut-
ton ® . For external triggering, an external signal source
is required. The test set is as shown in figure 3—3. The
changes in control settings are as follows.

8081A:
@) Mode SWITCh . 5o s wwssms sws sssmms snsunsns TRIG
® NEG-POS-MAN switch. .. .....veuvenunn.n. POS

Pulse Generator:

Switch puise generator on.

Set pulse period to about 15 usec.

Set pulse width to about 8 usec.

Set pulse amplitude to 2V and polarity to
POS.

Set the oscilloscope to trigger from chan-
nel B internally.

3-30 The oscilloscope display should be as shown
in figure 3—4. The 8081A output should only be
delayed on the external input by the internal circuitry
delay of the 8081A.

_

—0.6V

i [

3-25 The 8081A has four different operating
modes:
Normal (NORM)
Trigger (TRIG)
External Gate (EXT GATE)
Internal Gate (INT GATE)
EXTERNAL
INPUT ov |
RATE ov l
GENERATOR |
QUTPUT |
[

|
|
— o le—

fixed delay

Figure 3—4. Rate Generator Qutput in Trigger Mode.




3-31 Vary the EXT INPUT LEVEL switch @) and
note that the trigger output disappears when the thre-
shold level reaches approximately +0.2V. Set the exter-
nal input level to —1V.

3-32 Set the NEG-POS-MAN switch B to NEG.
Set the pulse generator output polarity to negative.

3-33 The oscilloscope display should be similar to
that shown in figure 3—4 except that the external input
is a negative-going pulse.

3—-34 Vary the EXT INPUT LEVEL switch @ and
note that the trigger output disappears when the thre-
shold tevel reaches approximately —0.2V.

3-35 As mentioned previously, the pulse output
in trigger mode can also be produced using the MAN
pushbutton @) . First set the NEG-POS-MAN switch &
to MAN. This transfers the trigger input from the EXT
INPUT connector (7) to the MAN pushbutton &) . Set
the oscilloscope timebase to about 0.2 sec/cm and trig-
ger internally. Press the MAN pushbutton (6 and note
that the pulse output goes high when the button is pres-
sed and low when it is released. The EXT INPUT
LEVEL control @ has no effect in this mode.

3—36 External Gate Mode.

3-37 In External Gate mode the repetition rate
generator output is enabled/disabled by a gate signal.

EXTERNAL oV
INPUT

Gate on

This gate signal can come from either an external source
via the EXT INPUT connector (3) or locally using the
MAN pushbutton &) . When the gate signal switches on,
the first output pulse is always started at the beginning.
When the gate signal switches off, the pulse is terminated
immediately, i. e. the last pulse may be cut short.

3-38 Set the Mode switch @) to EXT GATE. Set
the oscilloscope timebase to 2 usec/cm and trigger inter-
nally. Press the MAN pushbutton and note that the rep.
rate generator runs at the selected rate for as long as the
button is held down.

3-39 Set the NEG-POS-MAN switch ® to POS
and the EXT INPUT LEVEL control @ to —1V. Vary
the rate VERNIER @ . Note that the last pulse may be
cut short by the gate turning off {see figure 3—5).

3—-40 Internal Gate Mode

3-41 Internal Gate mode can oniy be used if an
8084A 300 MHz Word Generator module is available. In
this mode of operation the gate pulse for the rate genera-
tor comes from the word generator via an internal con-
nection. This gate enables the rate generator output in
the same way as an external gate. The purpose of this
mode is to enable an exact number of data bits to be
gated out of the word generator.

RATE
GENERATOR OV
OUTPUT

Gate off

Last pulse may not be completed

Figure 3—5. Rate Generator Output in External Gate Mode.




SECTION 4

PERFORMANCE TESTS

4—1 INTRODUCT{ON EQUIPMENT
47 The procedures in this section test the Model (6201 ¥] 11{=1 P NN O A S HP 5345A
8081A's electrical performance using the specifications
of Table 1—2 as the performance standards. All tests can
be performed without access to the interior of the in-
strument. A simpler operational test is included in sec- PROCEDURE
tion 3 under Operator’s Checks.

1. Set up the equipment as shown in figure 4—1 and

4-3 EQUIPMENT REQUIRED

4—4 Equipment required for the perfarmance
tests is listed in the Recommended Test Equipment table
in section 1. Any equipment that satisfies the critical
specifications given in the table can be substituted for
the recommended model.

4-5 TEST RECORD

4—6 The results of the performance tests can be

tabulated on the Test Record at the end of the proce- 2

dures. The Test Record lists all of the tested specifica-
tions and their acceptable limits. Test results recorded at
incoming inspectian can be used for comparison in
troubleshooting and after repairs or adjustments.

4--7 REPETITION RATE TEST
SPECIFICATION
Repetition Rate ................. 10Hz to 300MHz

DESCRIPTION

The output frequency of the Model 8081 A is checked
over the full repetition rate range.

BOB1A BOBOA MAINFRAME COUNTER
AT,

S5,

—_— 0O - 5
/

oo / // R

=) i :

o e s

Figure 4—1. Repetition Rate Test Setup

set the controls as follows:

8081A:

RATErange............... 300MHz—100MHz
Rate VERNIER: i wswmws cmmams sy swasmas CCW
Operating Mode switch . .............. NORM
NEG-POS-MAN switch ................. POS

Using the counter, measure the Model 8081A out-
put frequency at the following repetition rate
settings.

8081A
RATE VERNIER RESULT
300MHz-100MHz CCw > 300MHz
300MHz—100MHz Ccw < 100MHz
T00MHz— 10MHz CCw > 100MHz
100MHz— 10MHz Ccw < T0MHz
10MHz~ 1MHz CCw > 10MHz
10MHz— 1MHz cw < 1MHz
1MHz—100KHz CCW >  1MHz
TMHz—100KHz Ccw < 100KHz
100KHz— 10KHz ccw > 100KHz
100KHz— 10KHz Ccw < 10KHz
10KHz— 1KHz CcCw > 10KHz
10KHz— 1KHz Ccw < 1KHz
TKHz—100Hz CcCw > 1KHz
TKHz—100Hz Ccw < 100Hz
100Hz— 10Hz CCcw > 100Hz
100Hz— 10Hz cw < 10Hz




4-8 TRIGGER OUTPUT TEST

SPECIFICATION

Trigger OutputPulse ... c:wvsvunsansas —6V £50mV
to OV * 60mV

Duty Cycle ......... G S s s 8 50% + 10 %

DESCRIPTION

The trigger output pulse parameters are tested.

SAMPLING
OSCILLOSCOPE

B8081A 8080A MAINFRAME
.
[— N}
=ol// /.
do Dol 4 2] S

Figure 4—2. Trigger Output Test Setup

EQUIPMENT

Sampling oscilloscope .. ......... HP 182C Mainframe
with 1810A plug-in

PROCEDURE

1. Set up the equipment as shown in figure 4—2 and
set the controls as follows:

8081A:

RATErange -.: = -.c = = s s s 655 300MHz—100MHz
Rate VERNIER .. .. ... i CwW
Operating Mode switch . .............. NORM
NEG-POS-MAN switch ................. POS
Oscilloscope

SeNSTEIVITY: « ..o 055 5305 56 5 1 ot os 57501 3 200mV/div
TEIGUBE e acia e omvior 5 1mime s 25 15 6155 5 i 908 5 303 internal
Timebase mode ................... expanded
Timebase —direct ......covvvienn.. 20ns/div
Timebase — expanded ................ 2ns/div

2 Set Frequency to 100MHz on screen using Rate
VERNIER.

3 Measure Amplitude, Baseline and Duty Cycle.

t—— Period —
— —— Baseline
—
Amplitude
I“t on Lt off"‘
Amplitude shouldbe . ............. 6V 50mV
Baseline shouldbe . .............. oV +50mV
Duty Cycle shouldbe ........... 50% % 10 %
ton
Duty cycle= — x 100%

period

4-9 EXTERNAL TRIGGER MODE
(SLOW) TEST

SPECIFICATION

The repetition rate output is controlled externally. The
trigger and internal outputs are pulse-shaped versions of
the trigger input.

DESCRIPTION

The function of the Model 8081A is tested in external
trigger mode using an external sinewave generator to
apply a trigger signal of 10KHz.

REAL TIME
OSCILLOSCOPE

50 OHM
TERMINATION
3

OSCILLATOR BOB1A BOB0A MAINFAAME "‘

- VA : 3
= -0 oy
— A
° 09 o 7 000

l |

NN
00

50 QHM TEE

Figure 4—3. External Trigger Mode (Slow} Test Setup

EQUIPMENT

Oscillator ..o e HP 6518

Real Time Oscilloscope .......... HP 182C Mainframe
with 1804A and 1821A plug-ins

50 Ohm Feedthru Termination .. ......... HP 10100C




PROCEDURE

1 Set up the equipment as shown in figure 4—3 and
set the controls as follows:

8081A:

RATE range: <= s v stsssswwss 100KHz—10KHz
Rate VERNIER ............. ... ...... CCW
Operating Mode switch ................ TRIG
EXT INPUT EEVEL 5 cmsnminssams sons center
NEG-POS-MAN switch ................. POS
Oscilloscope:

Sensitivity (both channels) ............ 1V/div
Trigger . ..o e external
Timebase main.........coovveuenn., 20us/div
Oscillator:

Frequency ..........viviiainnnnnn 10KHz
AMPlItUde v sms e ms cms s@msmsems sm s 1VRMs

2. Display oscillator output and Model 8081A output
on screen

3 Check that during the positive slope of the oscilla-
tor output a positive pulse output occurs.

Threshold
level

OSCILLATOR
OUTPUT -

|
—»{ {«— Propagation delay

| — oV
P s I

4, Turn EXT INPUT LEVEL control from positive to
negative and observe waveforms.

OSCILLATOR
QUTPUT

8081A
QUTPUT

Threshold level 2 +1V

B. Set NEG-POS-MAN switch to NEG and repeat
steps 3 and 4 observing the pulses. The Model
8081A output should trigger on the negative
half-cycles of the oscitlator output.

4-10 EXTERNAL GATE MODE (SLOW)
TEST

SPECIFICATION

Gate signal turns rep. rate generator on synchronously.
DESCRIPTION

The function of the Model BO81A is tested in external

gate mode using an external sinewave generator to apply
a gate signal of 10KHz.

REAL TIME
CSCILLOSCOPE

50 OHM
TERMINAYION

y

OSCILLATOR BOBIA BDBDA MAINFRAME i
w li % g,
(P Lo =30 it o
Sep L 2
o T ] A <|; g]; ' o ooo0
~ 50 OHM TEE

Figure 4—4. External Gate Mode {Slow) Test Setup

EQUIPMENT

Oscillator ...cs s s ems cms sws wsmms cms o HP 651B

Real Time Oscilloscope .. ........ HP 182C Mainframe
with 1804 A and 1821A plug-ins.

50 Ohm Feedthru Termination . .......... HP 10100C

PROCEDURE

1. Set up the equipment as shown in figure 4—4 and
set the controls as follows:

8081A:

RATErange . .« isames cwnawes 100KHz—10KHz
Rate VERNIER . .. ... v, CCcw
Operating Mode switch ........... GATE EXT
EXT INPUT LEVEL vy vmssmesmesgses center
NEG-POS-MAN switch ................. POS




Oscilloscope:

Sensitivity {both channels) ............ 1V/div
Trigoer: : sssmssmns smesmasREs 8Es 853 external
Timebase, Main ......ouveinneennne.. 20us/div
Osciliator:

Frequency ...........c. i, T0KHz
Amplitude ........... ... ... . .. ... TVRMs

2. Display oscillator output and 8081A output on
screen.

< Check that during the positive slope of the oscilla-
tor output a pulse burst appears.

Threshold level

OSCILLATOR
QUTPUT —— A ————

|

|

| |

— l.«—— Delay of 1/2 period

8081A :
ouTPUT |

4, Turn EXT INPUT LEVEL control from positive to
negative and observe the waveforms.

OSCILLATOR
QUTPUT

|
8081A I
OUTPUT

Threshold level > +1V

Note that the last pulse will be cut off as soon as
the gate closes.

5 Set the NEG-POS-MAN switch to NEG and repeat
steps 3 and 4 observing the pulses. The 8081A
output should be gated on the negative half-cycles
of the oscillator output.

4-11 MANUAL FUNCTION TEST
SPECIFICATION

All external functions can be triggered manually by
pressing a pushbutton.

REAL TIME
OSCILLOSCOPE
50 OHM
TERMINATIOMN
8081A B80BOA MAINFRAME
—— o[ 7 e
=R 975 |4
k| © = ? S 7/ /’,/ 8 coo
I
Figure 4-5. Manual Function Test Setup
EQUIPMENT
Real Time Oscilloscope .. ........ HP 182C Mainframe
with 1804 A and 1821A plug-ins
PROCEDURE
. Set up the equipment as shown in figure 4—5 and
set the controls as follows:
8081A:
RATErange. ............... 100KHz—10KHz
Rate VERNIER .. .. ... ... .. CCwW
Operating Mode switch ........... GATE EXT
BXT INPUT ILEVEL, s cus swssms ssvsasmms -
NEG-POS-MAN switch ................ MAN
Oscilfoscope:
SeRSITIVITY « vt e e 1V/div
Trger « o e e e internal
Timebase, main ............c.ouu... 10us/div

2 Press MAN pushbutton. As long as the Man button
is pressed a pulse train should be visible

r——-Mgri:s?%Jéton-—hl .
__ [UARRTUIEA_——

3. Set the Operating Mode switch to TRIG. Press the

MAN pushbutton. As long as the MAN button is
pressed the output should be OV.

MAN button
pressed
_ I —"




4-12 EXTERNAL TRIGGER MODE (FAST)
TEST

SPECIFICATION

Same as EXTERNAL TRIGGER MODE (SLOW), para-
graph 4-9.

DESCRIPTION

A high frequency test of the Model 8081A external
trigger mode using an external pulse generator to apply a
trigger signal of 250MHz.

SAMELING
OSCHLLOSCOPE

Pulse Generator BOBIA EQ804 MAINFRAME
7 3
—0 “ [I o
=0 2
== 0 =97 % )
°_ 9 ool Hy=ell v, 7 0

Figure 4—6. External Trigger Mode (Fast) Test Setup

EQUIPMENT

Pulse Generator....................... HP 8082A

Sampling Oscitloscope ... ....... HP 182C with 1810A

plug-in

PROCEDURE

1. Set up the equipment as shown in figure 4—6 and
set the controls as follows:
Pulse Generator:
Repetitionrate .................... 250MHz
Pulse width iwus cus samsmamms soismas s a5 s 2ns
Amplitude ... ... o 0.2V
Polarity .. ....ovviiiiniiaennn positive
8081A:
RATErange. ...t -
RAEVERBNIER swuivvss smmsmmsmas sma smsss -
Operating Mode switch . ............... TRIG
EXT INPUT LEVEL ... ... ... .. ... center
NEG-POS-MAN switch ................. POS

Oscilloscope:

Sensitivity ... .v e e 200mV/div
BT 1] € T e S S R external
Timebase MOde v vuvvswwsescosenns expanded
Timebase — direct . ................. 20ns/div
Timebase — expanded .............. 0.5ns/div

2 Adjust the Model 8081A EXT INPUT LEVEL
control to obtain a stable 50% duty cycle display.

3. Each trigger pulse from the pulise generator should
release one output pulse from the Model 8081A.
Check that the display has a frequency of
250MHz.

4-13 EXTERNAL GATE MODE (FAST)
TEST

SPECIFICATION

Same as EXTERNAL GATE MODE (SLOW}), paragraph
4—10.

DESCRIPTION
The maximum external gate frequency of the Model

8081A is tested in external gate mode using an external
pulse generator to apply a gate signal of 150MHz.

SAMPLING
OSCILLOSCOPE

Pulse Generator BO81A BOBDA MAINFRAME
TR T T
=0 = oz,
=0 i [ - A
=0 = d #~ .
2 Se a1 O ol e © d

Figure 4—7. External Gate Mode (Fast) Test Setup

EQUIPMENT

Pulse Generator. .......... o nn. HP 8082A

Sampling Oscilloscope . . ........ HP 182C with 1810A
plug-in

PROCEDURE

1, Set up the equipment as shown in figure 4—7 and
set up the controls as follows:




Pulse Generator:

Repetitionrate ....... ... covueneenn 150MHz
Pulse width . ................... square wave
Amplitude v ..o e 0.2V
Polarity ... .. . i positive
8081A:

RATErange............... 300MHz—100MHz
Rate VERNIER . ............. ..., CCW
Operating Mode switch ........... GATE EXT
EXTINPUT LEVEL .............. ... center
NEG-POS-MAN switch ................. POS

Oscilloscope:

Sensitivity . .....iiii s 200mV/div
Trigger oo e external
Timebasemode ...........cccuv... expanded
Timebase —direct .................. 20ns/div
Timebase — expanded ................ Sns/div

Adjust the EXT INPUT LEVEL control for a
stable 150 MHz pulse presentation on the display.

Observe that each external gate pulse releases two
8081A pulses.




Table 4—1 Performance Test Record

Hewlett-Packard Tested by
Model 8081A Date
300MHz Repetition Rate Generator
Serial No.
Paragraph St Results
Number Min Actual Max
4-7 Repetition Rate
10Hz to 300MHz <10HZ -
- > 300MHz
4-8 Trigger Qutput
Trigger Output Pulse: —.6V +50mV —0.55V —0.65V
to OV £ 60mV -0.05v +0.05V
Duty Cycle: B0%+10% 40 % 60 %




SECTION 5

ADJUSTMENTS

5—1 INTRODUCTION 5—7 Make sure that only fuses with the required
rated current and of the specified type {normal blow,
5—-2 This section describes adjustments required time delay, etc.) are used for replacement. The use of

to return the Model 8081A Repetition Rate Generator
to peak operating condition. Included in this section are
test setups, and checks and adjustments. Removal and
replacement procedures are given in the Disassembly/
Assembly procedure in section 7. An adjustment locator
diagram is included in this section.

5-3 SAFETY CONSIDERATIONS

5—4 Although this instrument has been designed
in accordance with international safety standards, this
manual contains information and warnings which must
be followed to ensure safe operation and to retain the
instrument in a safe condition (see Sections [l and [11}.
Service and adjustments should be performed only by
qualified service personnel.

WARNING

Any interruption of the protective
(grounding) conductor inside or outside the instrument
or disconnection of the protective earth terminal is
likely to make the apparatus dangerous. Intentional
interruption is prohibited.

5-5 Any adjustment, maintenance, and repair of
the opened instrument under voltage should be avoided
as much as possible and, when inevitable, should be
carried out only by a skilled person who is aware of the
hazard involved. The opening of covers or removal of
parts, except those to which access can be gained by
hand, may expose live parts, and also accessible termi-
nals may be live.

5—6 Capacitors inside the instrument may still be
charged even if the instrument has been disconnected
from its source of supply.

repaired fuses and the short-circuiting of fuseholders
must be avoided.

5-8 Whenever it is likely that the protection has
been impaired, the instrument must be made inoperative
and be secured against any unintended operation.

5-9 TEST EQUIPMENT REQUIRED

5-10 Table 1—1 contains a list of test equipment
and test accessories required in the adjustment proce-
dures. [n addition, the tables contain the required mini-
mum specifications and a suggested manufacturer’s
model number.

5-11 ALIGNMENT TOOL

5—12 A non-metallic alignment too! must be used
when making any adjustments to the Model 8081A.

5-13 PERFORMANCE CHECKS

5-14 After making the adjustments, carry out the
Performance Checks in Section 4.

5-15 RELATED ADJUSTMENTS

5—16 The following adjustments must be per-
formed in the order indicated in the procedures. The
adjustments can not he performed individually because
of interaction.

5—17 After making the adjustments the following
related adjustments should be checked. |f the Model
8081 A output is connected to a word generator, the
word generator trigger level must be checked and, if
necessary, adjusted. If the Mode! 8081A output is con-
nected to an output amplifier, the output amplifier duty
cycle must be checked and, if necessary, adjusted.




5-18 DUTY
CYCLE AND FREQUENCY ADJUSTMENTS

DESCRIPTION

These adjustments set up the correct duty cycle at high
and low frequencies and calibrate the frequency output.
An oscilloscope is used to check the duty cycle and a
counter to check the frequency.

SAMPLING
QSCILLOSCOPE

20BtA 8080A MAINFRAME
— o /:/ '/V g //
=ol|l/ /7//

oo = (e ¢ © o
Figure 5—1. Duty Cycle Adjustment Test Setup
EQUIPMENT
Sampling Oscilloscope . . ......... HP 182C Mainframe

with 1810A Sampling plug-in
Counter . ..o e HP 5345A
PROCEDURE

1. Set up the equipment as shown in figure 5—1 and
set the controls as follows:

8081A:

RATEYange sy saws vmssusens pus 300—-100MHz
Rate VERNIER .. ................. Clockwise
OperatingMode . .................... NORM
Oscilloscope:

Sensitivity ... 200mV/div
THIGEEE s v s mms 5 my nws ems &m %6600 & a5 internal
Timebasemode . .................. expanded
Timebase — direct ........ ..., 20ns/div
Timebase — expanded . ............... Tns/div

2. Adjust A2R16 foradutycycleof ....50%*10%

r; Ton _>|Q_ tott —.i

iq— period ——=]

it
Duty Cycle = 21 x 100%
period

Frequency adjust Duty Cycle

307\ aMm 100M—10M 300M—100M
08081-66502
BOARD A2
— —1 M-
R4 R8 R16
[
R109
BOBIA BOB0A MAINFRAME COUNTER
—ol’ //" Al
ol /{/
o =ol el o o

Figure 5—2. Frequency Adjustment Test Setup

3.  Set up the equipment as shown in figure 5—2 and
set the controls as follows:

8081A:

RATE RANGE ................ 300—100MHz
Rate VERNIER ¢ : cuvces qms vmscms vws sws cCw
OperatingMode . . ........ ... ot n. NORM
Counter:

Frequenty ... cs sos sms sms s smasms 350MHz

4, Adjust A2R4 to a frequency of 307MHz £ .5MHz

5.  Set the Model 8081A RATE to 100—10MHz. and
rate VERNIER to CW.

6. Adjust A2R8 to a frequency of .. .9MHz * .1MHz

7. Reconnect the equipment as in figure 5—1 and set
the controls as follows:

8081 A:

RATE FARQR: ¢ s smpsmws samymps 300—100MHz
Rate VERNIER w+ sus s smemmuans sassws ccw
OperatingMode . ... ................. NORM




Oscilloscope:

SBNSIEIVITY 5 sv5i6 55 vnewam e s s 6 s o o 200mV/div
TiQQEY o, - o s o505 5 5.5 6 i 1 308 38 ) & 0 o 8 internal
SweepMode .........ciiiiiiann. expanded
Timebase —main .........coveveenn.. 20ns/div
Timebase —expanded .............. 0.5ns/div

Adjust A2R109 for a duty cycleof .. 50% * 10 %
Connect an external pulse generator to the Model
8081A EXT INPUT connector and set the controls

as follows:

External Pulse Generator:

Repetition Rate . . .........cc.vvunnnn 50MHz
OperatingMode . . ............... square wave
Amplitude . ... ..o e 1V

Polarity ....cviviin i positive

10.

8081A:

RATErange........cvevvunnuns 300—100MHz
Rate VERNIER . .........ooiiie.. Cccw
OperatingMode . .. .............. GATE EXT
Input Polarity ::is:wsssnseimssnnsmssanssm POS
EXT INPUT LEVEL ............ approx +0.5V

Oscilloscope: same settings as for previous adjust-
ment {step 7).

Check the duty cycle of the first pulse on the dis-
play. If necessary, readjust R109 slightly to set the
duty cycle to

T WA A RS R H R RSN s 50% + 10%




SECTION 6

6—1 INTRODUCTION

6—2 This section contains information for order-
ing parts. Table 6—1 lists abbreviations used in the parts
lists and elsewhere in the manual. Table 6—2 lists all
replaceable parts in reference designator order,

Table 6—3 contains the names and addresses that corre-
spond to the manufacturer code numbers.

6-3 ABBREVIATIONS

6—4 Table 6—1 lists abbreviations used in the
parts lists, schematics and elsewhere in the manual. In
some cases two forms of the abbreviation are used, one
all in capital letters, and one partial or no capitals. This
occurs because the abbreviations in the parts lists are
always all capitals. However, in the schematics and other
parts of the manual, the same abbreviations may have
upper and lower case letters.

6—5 REPLACEABLE PARTS

6—6 Table 6—2 is the list of replaceable parts and
is organised as follows:

a. |ltustrated parts breakdowns for chassis
mounted parts.

b. Chassis mounted parts in alphanumerical
order by reference designator.

¢. Electrical assemblies and their compo-
nents in alphanumerical order by reference
designator.

REPLACEABLE PARTS

6—7 The information given for each part consists
of the following:

a. The Hewlett-Packard part number.

b. The total quantity {Qty) in the instru-
ment. This is given only once for each part —
at the first appearance of the part in the list.
c. The description of the part.

d. A typical manufacturer of the part in a
five-digit code.

e. The manufacturers’ code number for the
part.

6—8 ORDERING INFORMATION

6—9 To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number, indicate
the quantity required, and address the order to the
nearest Hewlett-Packard office {list of Sales/Service
offices at the rear of the 8080A Mainframe manual).

6—10 To order a part that is not listed in the re-
placeable parts table, include the instrument model num-
ber, instrument serial number, the description and
function of the part, and the number of parts required.
Address the order to the nearest Hewlett-Packard office.
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Figure 6—1. 8081A Replaceable Parts




Table 6—2, Replaceabie Parts
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Table 6—2. Replaceable Parts {cont’d)
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SECTION 7

7-1 INTRODUCTION

7-2 This section contains the component layouts
and schematic diagrams for the Model 8081A Rep. Rate
Generator. Tables listing the reference designators and
schematic symbols used are also given. Refer to section 6
for the replaceable parts information.

7-3 RECOMMENDED TEST EQUIPMENT

7-4 Test equipment and test equipment acces-
sories required to maintain the Model 8081A are listed
in table 1—1. Equipment other than that listed can be
used if it meets the listed critical specifications.

SERVICE
Table 7—1. Reference Designators
A = assembly U = migro-circuit
B = motor P = plug
BT = battery Q = transistor
C = capacitor R = resistor
CP = coupler RT = thermistor
CR = diode S = switch
DL = delay line T = transformer
DS = lamp TB = terminal board
F = fuse Vv = vacuum, tube, neon
FL = filter bulb, photocell, etc.
HR = heater VR = voltage regulator
J = jack W = cable
K = relay X = socket
L = inductor Y = crystal
M = meter TP = test point




Table 7—2 Schematic Diagram Symbols

The following symbols conform, as far as possibie, with
ANSI Y32.2, IEEE No. 315 and ANSI Y32.14 (for the
logic symbols). These standards should be consulted
when further information is required.

Resistance values are in ohms, capacitance values in
microfarads and inductance values in microhenries unless
otherwise noted!

P/O

*
—

i

947

Part of

Asterisk denotes a factory selected vafue. The value
shown is the nominal value.

Encloses front panel nomenciature

Encloses rear panel nomenclature

Heavy line indicates signal path

Heavy dashed line indicates primary feedback path

Wire colour code. Same as resistor colour code. First
number is wire body colour.

Wire our plug used as link.

Test point ina circuit. Point may/may not be identi-
fied on P. C. board.

Used with trimmer potentiometers or capacitors to
indicate screwdriver adjustment.

Direct connection to earth.
Ground connection to instrument chassis or frame.

Used when a number of common-return connections
are at the same potential. If there is more than one
such system in the same circuit, numbers are written
in the triangles so that afl connections with the same
potential have the same number.

Specific potential difference with respect to a poten-
tial reference level, eg.

+10V

Normally open toggle switch. Circles (O} are used for
the contacts to indicate a locking type switch.




—o/Q_
-
C Sl
o T—T
°
°

Spring return, 2-position transfer switch. Triangles (&-)
are used for the contacts to indicate a non-locking
type switch.

2-position, 2-pole slide switch,

Air cored inductor.

Air cored transformer. The dot (®) is used, when
necessary, to indicate instantaneous polarity.

Iron core

Ferrite core

Ferrite bead

Varactor diode

Multi-junction diode

Diode

Zener diode

Schottky diode

Light Emitting Diode (LED)

Photodiode

Fuse

Neon

Filament lamp
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Terminals and Connectors

Soldered connection.

Example of fixed male and female connectors with
plug and socket and contact designators, eg. P. C.
board edge connector and socket

example of bulkhead mounted coaxial socket with
free coaxial plug and cable.

example of coaxial cable with termination soldered to
P. C. board.

Analog/Digital logic symbols

2-input NAND gate

4-input NOR gate

Inverter

Flip-fiop.

The dynamic indicator denotes that this is a dynamic
input and operates on a transition, not a level.




|z Ha |5 ls |7|B lg |10

XO XIXZX?: E \l’OY1 Y2 Y3
usb
W A B YA

|11 |1z |13 lu.

Complex functions represented by rectangular box.
Letters can be used inside the rectangle to clarify the
function. A truth table should be included, as close as
possible to the circuit.

Schmitt trigger

Wired AND connection

Wired OR connection

Operational amplifier

Voltage source

Current source
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Signal Schematic
number number

DN
—o -

- — ——

/

These references on a signal
leaving a schematic diagram
indicate the signal destination.
The circle contains the signal
number and the square contains
the number of the schematic
to which that signal goes.

Schematic
number

/’
/ 6

These references on a signal
entering a schematic diagram
indicate the signal crigin.

The circle contains the signal
number and the sgquare contains
the number ot the schematic

on which that signal originates.
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