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PRODUCT
WARRANTY

LIMITATION
OF
WARRANTY

EXCLUSIVE
REMEDIES

This Hewlett-Packard instrument produci is warranted
against defects in material and workmanship for a period
of one year from date of shipment. During the warranty
period, Hewlett Packard will, at its option, either repair
or replace products which prove to be defective.

For warranty service or repair, this product must be
returned to a service facility designated
by Hewlett Packard.

Buyer shall prepay shipping charges to Hewlett Packard and
Hewlett Packard shall pay shipping charges to return

the product to Buyer. However, Buyer shall pay all shipping
charges, duties, and taxes for products returned

to Hewlett Packard from another country.

Hewlett Packard warrants that its software and firmware
designated by Hewlett Packard for use with an instrument
will execute its programming instructions when properly
installed on that instrument. Hewlett Packard does not
warrant that the operation of the instrument, or software,
or firmware will be uninterrupted or error free.

The foregoing warranty shall not apply to defects resulting
from improper or inadequate maintenance by Buyer,
Buyer-supplied software or interfacing, unauthorized
modification or misuse, operation outside

of the environmental specifications for the product, or
improper site preparation or maintenance.

No other warranty is expressed or implied. Hewlett Packard
specitically disclaims the implied warranties
of Merchantability and Fitness for a Particular Purpose.

The remedies provided herein are Buyer’s sole and exclusive
remedies. Hewlett Packard shall not be liable for any
direct, indirect, special, incidental, or consequential

damages whether based on contract, tort, or any other legal
theory.
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CERTIFICATION

iv

Hewlett-Packard Company certifies that
this product met its published specifications
at the time of shipment from the factory.

Hewlett-Packard further certifies that

its calibration measurements are traceable

to the United States National Bureau of Standards,
to the extent allowed by the Bureau’s calibration
facility, and to the calibration facilities

of other International Standards Organization
members.
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1 PERFORMANCE TESTS

CONTENTS Introduction 1.0-3
Safety 1.0-3
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Adjustment Procedure Notes 10-3
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INTRODUCTION

SAFETY

TEST EQUIPMENT,
RECOMMENDED

ADJUSTMENT
PROCEDURE
NOTES

TEST RECORD

The performance tests verify the instruments
specified performance characteristics.

They are suitable for incoming inspection,
preventative maintainance, troubleshooting,
and final test.

Make the Performance Tests in the order of occurance
in the manual.

The HP 8160A is a Safety Class | instrument.
[t has an exposed metal chassis that is directly
connected to earth potential through

the line power cable.

Before testing the instrument review:
. The Safety Summary, page ix (red page)
2 The Instrument Reference Manuals
3. The instrument safety markings.

Recommended test equiment is listed in Appendix A.

See the Adjustment Procedure Notes, Chapter 2,
for additional test information

A test record is located at the end of this chapter.
If a two channel instrument is tested, use two copies
of the test record to record the test results,

one for each channel.

The test results are identified as TR ENTRIES
in the performance tests and on the test record.

HP 8160A-Performance Tests
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1. PERIOD TEST

SPECIFICATIONS

Range: 200 ns to 999 ms.
Resolution: 3 digits, 0.1 ns minimum.
Accuracy: PER < 100 ns = 3 % of programmed value + 03 ns.
PER => 100 ns = 2 % of programmed value.
Maximum Jitter:  0.1% of programmed value + 50 ps.
Repeatibility: 50 % of accuracy.

EQUIPMENT

1. Counter.
2. Cable, 50 ohm, BNC to BNC, coaxial.

SET-UP
I. Connect the HP 8160A’s OUTPUT (A/B) to the counter’s channel A input.
2. Set the HP 8160A: RCL 0.
3. Set the HP 8160A:
INPUT MODE = NORM
EXT SLOPE = POS
PER =20 ns
DEL (A.B) =0 ns
WID (A,B) = 10 ns
LEE (AB)=3ns
TRE (AB)=3 ns
BUR =0 BT
HIL (AB)=10V
LOL(AB)=-10V
OUTPUT MODE =A SEP B (OPTION 020)
NORM (A B)
50 ohm (A.B)
ENABLE

FR e AL o

o e 2

4.  Set counter:
a. FUNCTION = PERIOD A
b. CHANNEL A = 50 ohm.

HP 8160A-Performance Tests



PROCEDURE

Check the HP 8160A period at the following PER settings:

PER ACCEPTABLE RANGE TR ENTRY
1.* 20.0 ns 19.1 ns - 209 ns I-1
2. 999 ns 96.6 ns - 103.2 ns 1-2
3; 100 ns 980 ns - 102 ns 1-3
4, 999 ns 97902 ns - 1.02 us 1-4
5. 1.0 us 980 ns - 1.02 us 1-5
6. 1.0 ms 980 us - 1.02 ms 1-6
7. 999 ms 97902 ms - 1.02 s. 1-7

*Underprogramming to 18 ns is allowed to meet this specification.
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2. BURST AND GATE TESTS

SPECIFICATIONS

Burst: I to 9999 pulses.

Gate:  the gate signal synchronously turns
the rate generator on and off, Thus, the first
and last pulses are always completed,

EQUIPMENT

I.  Counter
2. Pulse Generator
3. Cable, 50 ohm, BNC to BNC, coxial, 2 each.

SET-UP

I. Connect the HP 8160A’s OUTPUT (A/B) to the counter’s channel A input.
2. Connect the pulse generator’s output to the HP §160A’s EXT INPUT.
3. Set the pulse generator.
PER =1 ms
WID = 450 us
DEL =0 ns
HIL=10V
LOL =-10 V.
MODE = TRIG
. EXT INPUT Slope = POS (positive).
4,  Set counter.
a. FUNCTION = START.
b. CHANNEL A = 50 ochm
5.  Set the HP 8160A: RCL 0

oo

© o

6. Set the HP 8160A.

EXT SLOPE = POS

PER = 100 us

DEL (AB) =0 ns

WID (A,B) = 50 ns

LEE (AB)=3ns

TRE (AB) =3 ns

BUR = 8160 BT

HIL (AB) =10V

LOL (AB)=-10 V

OUTPUT MODE =A SEP B (OPTION 020)
NORM (A,B)
50 ohm (A B)
ENABLE

W@ e o0 o

b i
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PROCEDURE

BURST TEST

1. Set the HP 8160A.

INPUT MODE = BURST

EXT SLOPE = POS (positive)

EXT INPUT Impedance Switch = OFF
TRIG LEVEL = middle position.

e o

2.  Reset the counter.

3.  Press the HP 8160A’s manual (MAN) button.

NOTE: The HP 8160A is the instrument being tested.
4, Counter’s reading = 8159*,
5. TR ENTRY = 2-1.

6. Set HP 8160A: EXT INPUT Impedance Switch = 50 ohm
7. Reset the counter

8. Press the pulse generator’s manual (MAN) button.
NOTE: The pulse generator is a piece of test equipment,
not the HP 8160A being tested.
9. Counter’s reading = 8159*.
10. TR ENTRY = 2-2.

GATE TEST
11. Set HP 8160A: INPUT MODE = GATE

12.  Reset the counter
13. Press the pulse generator’s manual (MAN) button.
NOTE: The pulse generator is a piece of test equipment,
not the HP 8160A being tested.
14. Counter reading = 4%
15. TR ENTRY = 2-3.

*The readings are correct for the HP 5345A which uses the first pulse
to arm the counting circuitry.
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3. DELAY AND DOUBLE PULSE TESTS

There are four parts to the delay and double pulse tests.

1 Zero Delay Test

2. Minimum Delay Test
3. Double Pulse Test

4 Long Delay Test

NOTES: If the instrument has OPTION 020, repeat the entire delay and
double test procedure for the second channel.

The specifications and tests are for minimum transistion times.

SPECIFICATIONS
DELAY

Range: 0.00 ns to 999 ms*
Resolution: 3 digits, 0.1 ns minimum
Accuracy: 1 % of programmed value 1 ns
Maximum Jitter: 0.1 % +50 ps (DEL <= 999ns)
0.05 % (999 ns < DEL <= 999 us)
0.005 % (DEL > 9.99 us)
Repeatiability: 50 % of accuracy.

DOUBLE PULSE

Range:  20.0 ns to 999 ms*
Resolution: 3 digits, 0.1 ns minimum
Accuracy: l % of programmed value £ | ns
Maximum Jitter: 0.1 % +50 ps (DBL <= 999 ng
0.05 Y% (999 ns < DBL <= 9.99 us)
0.005 Y% (DBL > 9.99 us)

*Duty Cycle Limits.
DELAY => 50 ns, DELAY maximum = 094 x PERIOD - 31 ns.
DELAY < 50 ns, DELAY maximum is independent of the PERIOD

HP 8160A-Performance Tests 1.3-1



EQUIPMENT

bl

SET-UP

7.

Pulse Generator

Sampling Scope, 50 ohm/20 dB TEE

Counter

Cables, 50 ohm, BNC to BNC, coaxial, 3 each.

Set pulse generator.
a. PER = 100 ns
b. WID=50ns
c. HIL=10V LOL=00V

Set HP 8§160A: RCL 0.

Set the HP 8160A.

WID (A,B) = 8 ns

DEL (A.B) = 0 ns

LEE (AB)=3ns TRE(AB)=3ns
HIL (AB)=25V LOL(AB)=00V
INPUT MODE = TRIG

EXT INPUT = 50 ohm

EXT SLOPE = POS (positive)

@S o0 o

Connect the HP 8160A’s TRIG OUTPUT via a 50 ohm/20 dB TEE
to the scope’s Channel A Input.

Connect the pulse generator’s Output to the HP 8160A’s EXT INPUT.
Connect the pulse generator’s Trigger Output to the scope’s

Trigger Input

Adjust the HP 8160A TRIG LEVEL (trigger level).

PROCEDURE

PART 1 ZERO DELAY TEST

13-2

SET REFERENCE: Align the pulse’s leading-edge 50%-point
with the vertical center line of the scope’s display.

Connect the HP 8160A’s OUTPUT (A/B) via the 50 ohm/20 dB TEE
to the scope’s Channel A Input.

Measure the delay between the reference point and the pulse’s
leading-edge 50%-point.

LIMIT: <= % 1 ns.

TR ENTRY = 3-1.
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PART 2 MINIMUM DELAY TEST
SET-UP

1. Set the HP 8160A,

PER (A,B) = 200 ns

WID (A,B) =8 ns

DEL (A,B) =0 ns

LEE(AB)=3ns TRE (AB)=3ns
HIL(AB)=25V LOL((AB) =00V
INPUT MODE = NORM

e an oR

2. Connect the HP 8160A’s OUTPUT (A/B) via a 50 ohm/20 dB TEE

to the scope’s Channel A input.

3. Connect the HP 8160A’s TRIG OUTPUT to the scope’s trigger input.

PROCEDURE

I. SET REFERENCE: Align the pulse’s leading-edge 50%-point
with the left line of the scope’s display.

2. Check the HP 8160A delay at the following DEL settings:

DEL (A/B) SPECIFIED LIMITS
a. 2 ns 2ns ¢ 20 ps * Ins
b 10 ns I0ns * 100ps = Ins
C. 20 ns 20ns * 200ps = Ins
d. 50 ns 50ns * 500 ps £ Ins
e, 90 ns 9Ons = 900ps = Ins
PART 3 DOUBLE PULSE TEST
3. Check the HP 8160A double pulse delay at the following
DBL settings:
DBL (A/B) SPECIFIED LIMITS
aX* 20 ns 20ns * 200ps %1 ns
b. 80 ns 80ns £ 800ps =l ns

*Underprogramming to 18 ns is allowed to meet this specification.

HP 8160A-Performance Tests
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PART 4 LONG DELAY TEST
EQUIPMENT

I. Counter
2. Cable, 50 ohm, BNC/BNC, coaxial, 2 each

SET-UP

1. Set the HP 8160A.

PER (A,B) = 10 us

WID (AB) =8 ns

DEL (A.B) = 500 ns

LEE(AB)=3ns TRE(AB)=3ns
HIL (AB)=25V LOL(AB)=00V

LN =T I =

2. Set the counter.

FUNCTION =TI Ato B

CHANNEL A = 50 ohm, POS (+) slope, DC, X1
CHANNEL B = 50 ohm, POS (+) slope, DC, X1

Gate Time = 10 ms

INPUT MODE = SEP (SEPERATE)

CHANNEL A/B trigger levels = 50% of pulse amplitudes

S oo

3.  Connect the HP 8160A TRIG OUTPUT to the counter’s Channel A input.
4. Connect the HP 8160A OQOUTPUT (A/B) to the counter’s Channel B input.

PROCEDURE

1.  Check the HP 8160A delay at the following PER and DEL settings:

PER DEL (A/B) SPECIFIED LIMITS TR ENTRY
a. 10 us 500 ns 500 ns £ 6 ns 39
b. 100 us 1.0 us 10us = 11 ns 3-10
C. 1.0 ms 50 us 50us * 05us 3-11
d. 500 ms 1.0 ms 10 ms £ 10 us 3-12
e. 999 ms 500 ms 500 ms = 5 ms 3-13
f. 999 ms 900 ms 900 ms = 9 ms 3-14
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4. WIDTH TEST

This test consists of two parts.
1. Minimum Width Test
2. Long Width Test

NOTES: If the instrument has OPTION 020, repeat the entire width test
for the second channel,

The specifications and tests are for minimum transistion times.

SPECIFICATIONS

Range: 10.0 ns to 999 ms*
Resolution: 3 digits, 0.1 ns minimum
Accuracy: 1% of programmed value £ 1 ns
Maximum Jitter:  0.1% + 50 ps (WID <= 999 ns)
0.05% (999 ns < WID <= 999 us)
0.005% (WID > 999 us)
Repeatibility:  50% of accuracy.

*Duty Cycle Limits.
WIDTH => 50 ns, WIDTH maximum = 0.94 x PERIOD - 32 ns.

WIDTH < 50 ns, WIDTH maximum = 094 x PERIOD - 9 ns.

EQUIPMENT
1. Sampling scope, 50 ohm/20 dB TEE

2. Counter
3.  Cables, 50 ohm BNC/BNC, coaxial, 2 each
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PART 1 MINIMUM WIDTH TEST
SET-UP

1.  Set the HP 8160A: RCL 0.

2. Set the HP 8160A.

PER = 200 ns

WID (A.B) = 10 ns

DEL (A,B) = 0 ns

LEE (AB)=3ns TRE(AB)=3ns
HIL (AB)=+20V LOL(AB)=-20V

ooo op

3. Connect the HP 8160A’s QUTPUT (A/B) via a 50 ohm/20 dB TEE
to the scope’s Channel A input.
4. Connect the HP 8160A’s TRIG QUTPUT to the scope’s trigger input.

PROCEDURE

1. SET REFERENCE: Align the pulse’s leading-edge 50%-point with
the left line of the scope’s display.

2. Check the HP 8160A pulse width at the following WID settings:

WIDTH (A/B) SPECIFIED LIMITS TR ENTRY
a* 10 ns 10ns £ 1.1 ns 4-1
b. 50ns 50 ns £ 1.5 ns 4-2
c. 80ns 80ns* 1.8 ns 4-3

*Underprogramming to 8 ns is allowed to meet this specification.
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PART 2 LONG WIDTH TESTS

SET-UP

1.  Set the HP 8160A.
PER =1 ms

2. Set the counter.

oo o

me Qs oR

WID (A,B) = 500 ns

DEL (AB) =0 ns
LEE (A,B) = 3 ns

TRE (A,B) =3 ns

HIL (AB)=+20V LOL(AB)=-20V

FUNCTION =TI Ato B
Channel A = 50 ohm, POS (+) slope, X1, DC
Channel B = 50 ohm, NEG (-) slope, X1, DC
GATE TIME = as necessary
Channel A/B Trigger Levels = PRESET

INPUT MODE = COM (COMMON)

PROCEDURE

1. Check the HP 8160A pulse width at the following PER and WID settings:

e oo op

PER

1 ms
I ms
I ms
500 ms
999 ms
999 ms

WID (A/B)

500 ns
l us
50 us

I ms
500 ms
900 ms

SPECIFIED LIMIT TR ENTRY
500 ns * 6 ns 4-4
lus % 11 ns 4-5
50us *  05us 4-6
Ilms * 10 uvs 4-7
500 ms =+ 5 ms 4-3
900 ms = 9 ms. 4-9

HP 8 160A-Performance Tests
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5. FAST TRANSITION TIME TEST

If OPTION 020 is installed, repeat the fast transition time test for the second channel.
SPECIFICATIONS

NOTE: These specifications and tests apply to 50 ohm sources
and 50 ohm loads.

Range: 6 ns to 9.99 ms
Resolution: 3 digits, 100 ps minimum
Accuracy: 3% of programmed value * 1 ns
Repeatability:  50% of accuracy
Linearity: 3% for transisition times => 30 ns

EQUIPMENT

1. Sampling scope, 50 ohm/20 dB TEE
2. Cables, 50 ohm, BNC/BNC, coaxial, two each

SET-UP

I.  Set the HP 8160A: RCL 0.
2. Set the HP 8160A.
a. PER =100 ns
b.  WID (AB) =50 ns
c. DEL(AB)=0ns
d LEE(AB)=6ns TRE(AB)=6ns.

3. Set the scope.
a.  Horizontal sensitivity = 1 ns/division,
b.  Vertical sensitivity = 1 V/division.
c¢. OUTPUT MODE = NORM (NORMAL).

4. Connect the HP 8160A’s OUTPUT via a 50 ohm/20 dB TEE

to the scope’s Channel A input.
5. Connect the HP 8160A TRIG QOUTPUT to the scope’s trigger input.

HP 8160A-Performance Tests 1.5-1



PROCEDURE

W N

e =l

8.
9.
10.
11.

12.
13.
14.
15,

Set HP 8160A: HIL (A/B)=80V LOL (A/B)=00YV

Measure the pulse rise-time from the 10% to the 90% points.
LIMIT* =6 ns £ 1.18 ns.
TR ENTRY = 5-1.

Measure the pulse fall-time from the 90% to the 10% points.
LIMIT *= 6 ns £ 1.18 ns.
TR ENTRY = 3-2.

Set HP 8160A: LEE (A/B) = 20 ns, TRE (A/B) = 20 ns.
Measure the rise- and fall-times.

LIMIT =20 ns + 1.6 ns.

TR ENTRY = 5-3 and 5-4.

Set HP 8160A: LEE (A/B) = 30 ns, TRE (A/B) = 30 ns.
Measure the rise- and fall-times.

LIMIT =30 ns £ 1.9 ns.

TR ENTRY = 5-5 and 5-6.

*Underprogramming to 3 ns is allowed to meet this specification.

1.5-2
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6. SLOW TRANSITION TIME TEST

If OPTION 020 is installed, repeat the slow transition time test
for the second channel.

NOTE: This test requires the HIL = 9.99 V voltage level measured
in the High Level Test. It is used to set the time interval
probes.

SPECIFICATIONS
The specifications are listed in Chapter 4-10.4.

EQUIPMENT

1.  Counter
2. Time Interval Probes and Time Interval Probe Adapter
3. Cable, 50 ohm, BNC/BNC, coaxial, three each.

SET-UP

1.  Set the HP 8160A: RCL 0.

2. Set the HP 8160A.

PER =10 us

WID (A,B) = 500 ns

DEL (AB)=0ns

LEE (AB)=200ns TRE (A,B) =200 ns
HIL (AB)=999V LOL(AB)=0YV.

L = S

3. Set the time interval probes.
a.  Start channel = A +XX.X POSITIVE SLOPE’
b.  Stop channel = A +YY.Y POSITIVE SLOPE’
NOTE: XX.X and YY.Y are values calculated
from the measured value of HIL =999 V in Test 7.
XXX = the pulse’s 10% point,
YY.Y = the pulse’s 90% point.

4. Set the counter.

FUNCTION =TI A to B (time interval)
INPUT MODE = SEP (SEPERATE)
Channel A = 50 ochm, X1, + slope, AC
Channel B = 50 ohm, X1, + slope, AC
Channel A/B Trigger Levels = Preset

oo o

Connect the Time Interval Channel A probe to a Tl probe adapter.
Attach a 50 termination to the TI probe adapter.
7. Attach a BNC cable to the Tl probe adapter.

&
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8. Connect the TI Probe’s rear panel outputs to the counter inputs.
a. START output to Channel A input.
b. STOP output to Channel B input.

9. CALIBRATE the time interval probes.
Perform the LEVEL operation; hold the CAL switch
in the LEVEL position until the channel leds are on.

NOTE: Perform the calibration with the TEE, 50 ohm
termination, and the cable attached.

10. Conncect the BNC cable from the Tl probe adapter
to the HP 8160A’s OUTPUT (A/B).
PROCEDURE
1. Check the HP 8160A QUTPUT (A/B) rise-times at the following
PERIOD, WIDTH (A/B), LEADING EDGE (A/B), and TRAILING EDGE (A/B)

settings:

SETTING SPECIFIED LIMITS TR ENTRY

a. PER=10us
WID = 500 ns
LEE = 200 ns
TRE = 200 ns 200 ns £ 7 ns 6-1

b. PER=1ms
WID = 500 us
LEE=1 us
TRE =1 us I ust3lns 6-2

¢. PER=1ms
WID = 500 us
LEE = 100 us
TRE = 100 us 100 us £ 3 us 6-3

d PER=10ms
WID =5 ms
LEE = [ ms
TRE =1 ms I ms % 30 ms 6-4

e. PER = 100 ms
WID = 50 ms
LEE =99 ms
TRE =99 ms 99 ms * 0.3 ms. - 6-5
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Set the time interval probes.
a. START channel =’A +YY.Y NEGATIVE SLOPE’
b.  STOP channel =’A +XX.X NEGATIVE SLOPF’

Check the HP 8160A (OUTPUT A/B) fall-times at the following
PERIOD, WIDTH (A/B), LEADING EDGE (A/B), and TRAILING EDGE (A/B)
settings: '

SETTING SPECIFIED LIMITS TR ENTRY

a. PER =10 us
WID = 500 ns
LEE = 200 ns
TRE = 200 ns 200 ns * 7 ns 6-6

b. PER =1 ms
WID = 500 us
LEE =1 us
TRE =1 us lust 3l ns 6-7

¢. PER=1ms
WID = 500 us
LEE = 100 us
TRE = 100 us 100 us * 3 us 6-8

d.  PER =10 ms
WID = 5 ms
LEE =1 ms
TRE = 1 ms I ms * 30 ms 6-9

e. PER =100 ms
WID = 50 ms
LEE =99 ms
TRE =99 ms 99 ms + 0.3 ms. 6-10

HP 8160A-Performance Tests

1.6-3






7. HIGH LEVEL (HIL) AND
LOW LEVEL (LOL) TESTS

If OPTION 020 is installed, repeat the high level and low level tests
for the second channel.

SPECIFICATIONS

NOTE: This specification applies to 50 ohm sources and 50 ohm loads.

High Level range: -9.89 V to 999 V.
Low Level range: -999 V to 9.89 V.
Resolution: 3 digits, 10.0 mV.
Level Accuracy: 1% of programmed value 1% of pulse
amplitude, £ 50 mV pulse shift.
Repeatability: 50% of the specified value.
Settling time: 40 ns to specified accuracy.
Minimum amplitude: 0.1 V.
Maximum amplitude: 999 V

EQUIPMENT
1. Multimeter
2. 50 ohm feedthrough termination, 0.1%, 10 W
3.  Adapter, BNC to dual banana plug
4.  Cables, BNC to BNC, two each.

SET-UP

I.  Set the HP 8160A: RCL 0
2. Set the HP 8160A.
a. PER =100 ms
b.  WID (A/B) = 50 ms
c. LEE(A/B)=3ns TRE(A/B)=3ns
d.  OUTPUT MODE =NORM (A/B)
ENABLE

3.  Set the Multimeter (HP 3478).
a. SGL TRIG = Single Trigger
b.  Blue/AUTO ZERO = Auto Zero off
c. BLUE/4 = 4 digits

4. Connect the HP 8160A OUTPUT (A/B) to the Multimeter’s input via a 50 ohm

feedthrough (0.1%, 10 W) and a BNC to dual banana plug adapter.
5. Connect the HP 8160A TRIG OUTPUT to the Multimeter’s trigger input.
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PROCEDURE

HIGH LEVEL TEST

I.  Set the HP 8160A.

a. DEL (A/B) =80 ms
b. LOL(A/B)=00V
c. OUTPUT (A/B) = 50 ohm
d. OUTPUT MODE =NORM (A/B)
ENABLE
2. Check the HP 8160A QUTPUT (A/B) high levels at the following
HIL settings:
HIL (A/B) SPECIFIED LIMITS TR ENTRY
a. 010V 100mV = 52 mV 7-1
b. 049V 490mY + 60 mV 7-2
c. 099V 990mV * 70 mV 7-3
d 199V 199 V + 90 mV 7-4
e 299V 299 V.t 110 mV 7-5
f. 399V 399 V. % 130 mV 7-6
g 799V 799 V £ 210 mV 7-7
h. 999V 999 V £ 250 mv 7-8

3. Set the HP 8160A: OUTPUT MODE = | k ohm (A/B).

4.  Check the HP 8§160A QOUTPUT (A/B) high levels at the following
HIGH LEVEL (HIL) settings:

HIL (A/B) SPECIFIED LIMITS TR ENTRY
a. 100V 100 V £ 300 mV 19
b. 130V 130 V£ 360 mV 7-10
c 170V 170 V£ 440 mV 7-11
d 199V 199 vV + 500 mV 7-12
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LOW LEVEL TEST

L.

2

3

4.

Set the HP 8160A.
DEL (A/B) = 30 ms

a.
b.
C.

HIL (A/B)

00V

OUTPUT (A/B) = 50 ohm

Check the HP 8160A OUTPUT (A/B) low levels at the following
LOL settings:

LOL (A/B)

Set the HP 8160A: OUTPUT MODE = 1 k ohm (A/B).

gl oo o

010 V
049 V
099 V
199 V
299V
399 V
799 vV
999V

SPECIFIED LIMITS

-100m V
-490m V
-990m V
-1.99 V
=299 vV
399V
-799 Vv
999V

H

52 mV
60 mV
70 mV
90 mV
110 mV
130 mV
210 mV
250 mv

TR ENTRY

7-13
7-14
7-15
7-16
7-17
7-18
7-19
7-20

Check the HP 8§160A OUTPUT (A/B) low levels at the following
LOW LEVEL (L.OL) settings:

LOL (A/B)

aogs

-100 Vv
-130°V
-170 vV
-199 VvV

SPECIFIED LIMITS

-100 V
-130 V
-170V
-199 Vv

HP 8160A-Performance Tests
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300 mV
360 mV
440 mV
500 mV
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7-21
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723
7-24
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8. AADD B AMPLITUDE TEST

SPECIFICATIONS
NOTES: OPTION 020 INSTRUMENTS ONLY

These specifications apply only to 50 ohm loads
and 50 ohm sources,

Level Accuracy: reduced by <= 2.5%.
Amplitude Range: 200 mV to 199 V

EQUIPMENT

1.  Multimeter
2. BNC to dual banana plug adapter
3.  Cables, BNC, two each.

SET-UP

L Set the HP 8160A.
a. RCLO.
b. OUTPUT MODE = A ADD B.

2. Set the HP 8160A.

PER = 100 ms

WID (A,B) 50 ms

DEL (A.B) = 80 ms

LEE(AB)=3ns TRE (AB)=23ns
HIL (AB0=25V LOL(AB)=-25V.

a0 o

3. Set Multimeter (HP 3478).
a.  SGL TRG = Single Trigger
b.  Blue/AUTO ZERO = AUTO ZERO off
c.  Blue/4 =4 digits

4. Connect the HP 8160A’s OUTPUT to the Multimeter’s input via
a 50 ohm feedthrough (0.1%, 10 W) and a BNC to dual
banana plug adapter,
5. Connect the HP 8160A TRIG QUTPUT to the Multimeter’s trigger input.
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PROCEDURE

HIGH LEVEL TEST
1. Set the HP 8160A: DEL (A,B) = 80 ms.

2. Check the HP 8160A added high levels at the following HIL and LOL

settings:

HIL (A,B) LO (AB) SPECIFIED LIMITS TR ENTRY
a. 250V 250 vV 500V +0 V/-125 mV 8-1

b. 375V 375V 750V +0 V/-188 mV 8-2

c. 499V -499 V 998 V +0 V/-250 mV. 8-3

LOW LEVEL TEST
1. Set the HP 8160A: DEL (A,B) = 30 ms.

2. Check the HP 8160A added low levels at the following HIL and LOL

settings:

HIL (AB LOL (AB) SPECIFIED LIMITS TR ENTRY
a. 250V 250 vV 500 V+0V/-125 mV 8-4

b. 375V 375V -750 V+0V/-188 mV 8-5

c. 499V -499 V 998 V + 0 V/-250 mV. 8-6
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9. PULSE ABERRATION TEST

If OPTION 020 is installed, repeat this test for the second channel.

SPECIFICATIONS

Preshoot, overshoot, and ringing, must be
<= 5% of the pulse amplitude = 10 mV.

EQUIPMENT

I.  Sampling scope, 50 ohm/20dB TEE
2. Cable, BNC, two each.

SET-UP

1. Set the HP 8160A: RCL 0.

2, Set the HP 8160A.

PER = 100 ns

WID (A/B) = 50 ns

DEL (A/B) =0 ns

HIL (A/B)=80V LOL (A/B)=00V
LEE(A/B)=6ns TRE(A/B)=6 ns

o anc g

3. Set the scope.
a.  Horizontal Amplifier = NORM, [ ns/division.
b. Vertical Amplifier
L.) Center trace on lowest graticule.
2) Set for 1 V/division.

4. Connect the HP 8160A’s OUTPUT (A/B) to the scope’s Channel A input.

5. Connect the HP 8160A’s TRIG QUTPUT to the scope’s
PROCEDURE

trigger input,

Check the following HP 8160A OUTPUT (A/B) pulse characteristics:

CHARACTERISTIC SPECIFIED LIMIT

1. Preshoot
2. Overshoot
3.  Ringing

* <= 5% of the pulse amplituce £ 10 mV.

HP 8160a-Performance Tests
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PERFORMANCE TEST RECORD

MODEL: HP 8160A TESTED BY:
SERIAL NUMBER: DATE:
COMMENTS:
LIMIT ACTUAL LIMIT
TEST MINIMUM (TR ENTRY) MAXIMUM PASS FAIL
PERIOD:
20 ns 19.1 ns (1-1) 209 ns
999 ng 96.6 ns (1-2) 103.2 ns
100 ns 98.0 ns (1-3) 102 ns
999 ns 97902 ns (1-4) 1.02 us
I us 980 ns (1-5) 1.02 us
[ ms 980 us (1-6) 1.02 ms
999 ms 979.02 ms (1-7) 102 s,
BURST:
8160 (2-1)
8160 (2-2)
GATE:
5 3. .
ZERO DELAY:
0 ns -1.0 ns (3-1) +1.0 ns
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LIMIT ACTUAL LIMIT

TEST MINIMUM (TR ENTRY) MAXIMUM PASS FAIL
MINIMUM DELAY:
2 ns 980 ps (3-2) 3.02 ns
10 ns 8.90 ns (3-3) 11.1 ns
20 ns 18.8 ns (3-4) 212 ns
50 ns 48.5 ns (3-5) 51.5 ns
90 ns 88.1 ns (3-6) 91.9 ns
DOUBLE PULSE:
20 ns 18.8 ns (3-7) 21.2 ns
80 ns 78.2 ns (3-8) 81.8 ns
LONG DELAY:
500 ns 494 ns (3-9) 506 ns
1 us 990 ns (3-10) . 101 us
50 us 49.5 us (3-11) 50.5 us
1 ms 990 us (3-12) 101 us
500 ms 495 ms (3-13) 505 ms
900 ms 891 ms (3-14) 909 ms
MINIMUM WIDTH:
10 ns 89 ns (4-1) 1.1 ns
50 ns 48.5 ns (4-2) 515 ns
80 ns 782 ns (4-3) 818 ns
LONG WIDTH:
500 ns 494 ns (4-4) 506 ns
I us 990 ns (4-5) 1.01 us
50 us 495 us (4-6) 50.5 us
I ms 990 us (4-7) 101 ms
500 ms 495 ms (4-8) 505 ms
900 ms 891 ms (4-9) 909 ms

1.10-2
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LIMIT ACTUAL LIMIT
TEST MINIMUM (TR ENTRY) MAXIMUM PASS FAIL

FAST TRANSITION:

6 ns 4.82 ns (5-1) 7.18 ns
6 ns 482 ns (5-2) 7.18 ng
20 ns 184 ns (5-3) 21.6 ns
20 ns 18.4 ns (5-4) 21.6 ns
30 ns 28.1 ns (5-5) 319 ns
30 ns 28.1 ns (5-0) 319 ns

SLOW TRANSITION:

200 ns 193 ns (6-1) 207 ns
I us 969 ns (6-2) 1.031 us
100 us 97 us (6-3) 103 us
I ms 970 us (6-4) 1.030 ms
99 ms 9.6 ms (6-5) 10.2 ms
200 ns 193 ns (6-6) 207 ns
I us 969 ns (6-7) 1031 us
100 us 97 us (6-8) 103 us
I ms 970 us (6-9) 1.030 ms
99 ms 9.6 ms (6-10) 10.2 ms
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LIMIT ACTUAL LIMIT

TEST MINIMUM (TR ENTRY) MAXIMUM PASS FAIL
HIGH LEVEL:
0.10 V 48 mV (7-1) 152 mV
049 V 430 mV (7-2) 550 mV
099 V 920 mV (7-3) 106 V
199V 19V (7-4) 208 V
299 V 288 V (7-5) 301V
399 V 386 V (7-6) 402V
799 v 778 V (7-7) 800 V
999 V 9.74 V (7-8) 1024 V
100 V 9.7V (7-9) 103 V
130V 1264 V (7-10) 1336 V
170 V 1656 V (7-11) 1744 V
199 v 194 V (7-12) 204 V
LOW LEVEL:
010 V 152 mV (7-13) -48 mV
049 V 550 mV (7-14) 430 mV
099 V -1.06 V (7-15) 920 mV
-199 V 108 V (7-16) 19V
299 vV 31V (7-17) 288 V
399 V 412V (7-18) 386 V
799 V 82V (7-19) 778V
999 V 1024 V (7-20) 974V
-100 V 103V (7-21) - 97V
-130 V 1336 V (7-22) 1264 V
-170 V 1744 V (7-23) -16.56 V
-199 vV 204 V (7-24) 194 vV
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LIMIT ACTUAL LIMIT

TEST MINIMUM (TR ENTRY) MAXIMUM PASS FAIL
A ADD B:

500 V 4875V (8-1) ~ 500V

750 V 7312V 82 _ 750 V

998 Vv 9730 V (8-3) 998 V

-500 V -5.125V (8-4) 500V

7150 v -7688 V (8-5) 150V

998 V -10.230 V (8-6) 998 V

PULSE ABERRATION:

Preshoot * Oo-n___
Overshoot * 9-2)
Ringing * (9-3)

* <= 5% of the pulse amplitude * 10 mV.
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INTRODUCTION

SAFETY

This procedure is based on a one channel instrument
and includes directions for two channel instruments

It is not always necessary to perform the entire
adjustment procedure. Adjust only those sections
which have failed a performance test.

The HP 8160A is a Safety Class 1 instrument.

It has an exposed metal chassis that is directly
connected to earth potential through
the line power cord.

Before adjusting the instrument review:
I. The Safety Summary, page ix (red page)
2. The Instrument Reference Manuals
3. The instrument safety markings.

HP 8160A-Ad justment Procedure
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ADJUSTMENT
PROCEDURE
NOTES

(A/B) AND (A,B)

Cables

Component
Layout
Diagrams

Configuration,
Instrument
Connection
Board
Electro-Static
Discharge
Feedthrough,
50 OHM

Galvanic
Seperation

20-4

(A/B) = either A or B,
(AB) = both A and B.

BNC to BNC cables are not listed in the adjustment
procedures equipment lists, but they must meet

the specifications in Appendix B, Recommended Test
Equipment. They will be referred to as BNC cables
in the adjustment procedure.

SMB to BNC cable, HP Part Number 08160-61610.
a. When it is part of the instrument’s original
hardware, it is called an instrument cable.
b. Non-instrument cables are called test cables.

Keep all cable lengths to a minimum.
Component layout diagrams show the adjustment point

locations as well as the circuit components.

All boards must be installed in the instrument
when performing an adjustment procedure unless otherwise
specified.

Printed circuit board 08160-66571 is referred to as
the coupling board or connecting board.

The HP 8160A contains components that are susceptible
to ESD damage. Protective measures must be taken
during installation, operation, and sevice .

Feedthroughs should be checked for specification
compliance before performing a procedure.

Galvanic seperation is accomplished by using
an isolation transformer.
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Impedance
Matching

Power Supply
Adjustments

Pulse
Generator

Switch
Settings

Impedance matching must be observed in the adjustment
procedure;

NOTE: All load and source impedances are 50 ohm unless
otherwise stated.

1. The SMB to BNC cables and the connecting boards
have 50 ohm signal lines.

2. The instrument has 50 ohm and | k ohm output
modes.

3. The external input has 50 ohm or 10 k ohm input
impedamce capability.

4.  Some test equipment has variable impedance
capability,

5. Many test steps require the use of 50 ohm
terminations.

An isolation transformer must be used when adjusting
the power supply.

"Pulse generator" will always refer to a piece of test
equipment in the adjustment procedure.

The HP 8160A will always be called the HP 8160A.
Normal operating mode switch settings:

l.  Delay/Width Switches
a. Al28/SI = Delay
b. A228/S1 = Width
c. A328/S1 = Delay (OPTION 020)
d. A428/S1 = Width (OPTION 020)

2. Channel Address Switches
a. Al28/82 =1
b. A228/S2 =1
c. A328/52 =2 (OPTION 020)
d. A428/82 =2 (OPTION 020)

3.  Channel Switches.
a. Al140/S1 ="A’
b. A240/S1 ='B’
c. Al50/S1 ="A’

d. A250/81 =B

HP 8160A-Adjustment Procedure

20-5



Test
Equipment,
Recommended

Transition
Times

VARIAC

Warm-up
Period

50 ohm/20 dB
TEE

50 OHM, 0.1%,
10w
FEEDTHROUGH
TERMINATION

2.0-6

BNC CF)

The recommended test equipment is listed in Appendix A.

All transition times are minimum unless otherwise
stated.

"VARIAC" means variable alternating current power
supply.

Warm-up the instrument at the bench for 45 minutes
with the top cover on before beginning a procedure.

Keep the top cover on the instrument between
ad justments.

The "50 ohm/20 dB TEE" is a sampling scope T adapter
fitted with a 50 ohm termination and a 20 dB Attenuator.

This feedthrough must be used only where specified
for DC voltage measurements.

The following figure provides a schematic and a parts
list except for the case. The case must provide
shielding and maintain grounding integrity.

R1
BNC (M)

RI

53.6 ohm, 1%, 10 W;

HP Part Number: 0699-0146.

200 ohm, 10%, 0.5 W, Variable trimmer;
HP Part Number: 2100-3350.

681 ohm, 1%, 0.5 W;

HP Part Number: 0757-0816.

BNC (M): HP Part Number: 1250-0045.

BNC (F). HP Part Number:; 1250-0083.

R2

R3
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