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SECTION b

MAINTENANCE

51 GENERAL

b2 This section contains information on the
removal of covers and assemblies, performance verifica-
tion and recalibration {internal checks and adjustments)
procedures.

53 Befare attempting removal of covers, assem-
blies or components, disconnect the instrument from.the
ac line supply. It is advisable also to leave the instrument
for a few minutes after disconnecting from the line, to
enable capacitors to discharge.

5-4 REMOVAL OF COVERS

b—b To gain access to all test points and assern-
hlies remove the four screws from each of the two
covers and slide the covers off.

5—6 REMOVAL OF ASSEMBLIES

b7 Reference should be made to the Assembly
Location diagram {6—1) before atiempting to remove
assemblies. Table 6—2 gives the colour code used to iden-
tify the internal wiring, e.g. wire 83 is white with an
orange stripe.

5-8 Timing board — assembly &

5-9 Disconnect coaxial cable W2 and wires 83 and
94 from board AS5. Remove the three long securing
screws and spacers and ease the board out of its connec-
tor on board A7.

5—10 QOutput board — assembly 6

511 Disconnect wires 93 and 94 and unsolder
coaxial cables W3 and W4 from board AB.

5—12 Remove the four screws securing the rear
panel to the frame. Withdraw the rear pane! and board
AG through the rear of the frame as far as the power
supply leads will permit,

5—13 Remove the three screws securing board
AB to the rear panel. Unsolder the two wires numbet
923 and the wto wires number 937 from board A6.
Carefully withdrawn board AG from the frame.

5—14 When board AB is being refitted, thermal
compound (HP part no. 8040—0265) must be applied
to the output amplifier heat sink where it bolts on to
the rear panel. This is necessary to improve thermal
conductivity between the two surfaces.

5—-15 Mother board — assembly 7

5—16 Remove boards A5 and AB as detailed in
paragraphs 5—8 to 5—13.

b—17 Unsolder coaxial cables W5 and W8 connec-
ting the output jacks to hoard A7 at the board A7 end.

5—18 Unsolder the power supply wires (W7) from
the line on/off switch (S12}.

5--19 Disconnect the five wires 91, 92, 93, 90 and
0 from the top rear of board A7. Disconnect wire 7 from
the rear centre of board A7,

5-20 Disconnect the three wires 3, 4 and & from
the bottom rear of hoard A7.

521 Disconnect the wires from all vernier con-
trols, i.e. R1, R2, R3, R7, R8, RY and R10 at the board
AT end.

522 Remove the six screws securing board A7 to
the front panel and carefully remove the board from
the frame,

5-23 EQUIPMENT RECQUIRED

5—-24 A complete list of required test equipment and
accessories is given in table B-1. Test equipment equivalent
to that recommended may be substituted, provided it
meets the specifications listed in table 5-1. For best results,
use recently calibrated test equipment.
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525 PERFORMANCE TESTS

5—26 The performance tests in tables 5—2 to 5—20
give the procedures for verifying that the instrument is
working to the specifications. Rigid observance of the
sequence in which the tests appear is unnecessary.

5-27 INTERNAL CHECKS AND
ADJUSTMENTS

5--28 The internal checks and adjustments in tables
521 1o 5—25 give the procedures for adjusting a ser-

viceable instrument to bring it within specifi-cation. The
checks should be performed in the order in which they
appear.

5--20 SERVICE PRODUCT SAFETY CHECK

5—30 This check (table 5—26} should be performed
following the internal checks and adjustments to verify

the instrument safety.

—
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Table 5—1. Test Equipment and Accessories

INSTRUMENT BRIEF SPECIFICATION KRECOMMENDED MODEL
mer Frequency range 0 — 50 MHz with HP 5245L
Prescaler plug-in HP 5252A
Lf@s/cfiioscope Dual-channel 50 MHz bandwidth HP 180C
20mV/div sensitivity, sweep speeds with plug-ins

__-Bigital Voltmeter

Sampling Oscilloscope

~Test Oscillator
Test Oscillator

Ise Generator

100ns/div to 1s/div. with sweep
delay

100V range. Accuracy
+ (0.03% reading +0.01% range].

Dual-channel, 1 GHz bandwidth

"amV/div. sensitivity, sweep speeds

100ps/div to 50us/div.

Frequency range 10 Hz to 10 MHz
Frequency range 10 MHz to 500 MHz
Rep. rate at least 1 MHz

varigble width {1us to 100ms},
amplitude OV to £ BV,

1801 A, 1821A

HP 3470 system
comprising 34740A
display and 34702A
Muitimeter.

HP 180C
with plugrin
1810A

HP B51B
HP 32008

HP BO11A

‘ ACCESSORIES

50 ohm cable assembly, 23cm jong, with male BNC connectors

/EEI'ohm cable assembly, 122cm long, with male BNC connectors (4 required)

/'Fésf leads for DVM — dua! banana plug

to prabe and clip

Connector, BNC male to type N female {2 required)
Connector, type N male to BNC male (2 required)

—Tee Connector, BNC

50 ghm Feed-through termination

Puise Adder

I 20dB Attenuator, 50 ohm (2 required)

HP 10502A

HP 10503A

HP 11003A

HP 1250-0077

HPF 12500780

HP 1250—0781

HP 10100C

HP 15104A

HP 8481A
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PULSE GENGERATOR

) Table 5—2. Performance Test: Pulse Period

COUNTER

0013R

TRIG
ouT

B245L

E2524

105034

D700C

INITIAL CONTROL SETTINGS

N

PULSE PERIOD 2 20n—14

VERMIER 32 cow

PULSE DOUBLE/NORM 4 NORM

PULSE DELAY & 35n—14

VERNIER 6 ccw

PULSE WIDTH 7 10n—1u

VERNIER 8 ccw

AMPLITUDE 8 5.0-2.0

VERNIER 10 cwW

OFFSET vernier 11 -

OFFSET switch 12 OFF

AMPITUDE 13 5.0-2.0

VERNIER 14 CWw

OFFSET vernier 15 -

OFFSET switch 16 OFF

NORM/COMPL 19 NORM

INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 'NORM

5245L:

FUNCTION FREQUENCY

SENSITIVITY K%

TIME BASE adjust as necessary

(—7;1.(90 %10)

STERP  INSTRUCTIONS ‘ : RESULTS
1 Check repetition rate for each set of control settings

given in table:
PULSE PULSE
PERIOC VERNIER WIDTH VERNIER @p?

w
2 3 7 g gL#TB

20n—1p Ccow 10n—14 ccw < 20ns > BEOMHz
20n—14 cw 1~ 1m cow > s < 1 MHz
U~ Tm cCcw 1= 1m cow < 1 > 1MHz
14—.1m cwW Am—i0m  cocw > Jdms < 10KHz
im-10m  CCW Am=10m  cow < .Aims > 10KHz
dm—t0m  CW 10m—1 cow > 10ms < 100 Hz
10m—1 ccw 10m—1 ccw < 10ms > 100 Hz
10m—1 cw 10m—1 Center > s < 1Hz

For the last setting, set the 52451 FUNCTION switch to

PERIOD AVERAGE 1 and measure the puise period

Table 5-3. Performance Test: Pulse Delay

PULSE GENERATOR

" TRIG
ouT
o

GEGILLOSCOrE

1a0c

18MA
ouTruT

b
] A

101008

105034

105034

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE POUBLE/NORM 4

PULSE DELAY &
VERNIER 6
PULSE WIDTH 7
VERNIER 8
AMPLITUDE 9
VERNIER 10
OFFSET vernier 11
OFFSET switch 12
AMPLITUDE 13
VERNIER 14
OFFSET vernier 1
OFFSET switch 1
NORM/COMPL 1
INT LOAD 20D

18214

EXT

1250~0780

1u—.1Tm

cw

NORM

35n—14

cw

10n—1
Center
5.0-2.0

cw

OFF

5.0-2.0

cw
5 —_—
8 OFF

g NORM

IN

EXT WIDTH /NORM /RZ 25 NORM

STEP

INSTRUCTIONS

. (uct
G T 5.5

1 Checlc the pulse delay for both VERNIER 6 extremities of
each range setting of the PULSE DE LAY switch 5 as follows:

PULSE

DELAY VERNIER
5 -]
35n—1U ccw
35n—14 cw
1p—.1m Ccw
1p—1m CcCw
.1m—10m Ccw
m—10m CCW
10m—1 Cw
10m—1 CCW

PULSE
PERIOD

2
1p—=1m .
- 1m
LAm-—=10m
TH—1m,
Im—10m
L1m—10m
EXT+ {press MAN
1 )
10m—1

PULSE
WIDTH

10n—11
10n—11t
TH—.Tm
TH—.1m
Im—~10m
.1m—10m
10m—1

tm—10m

&

< 35ns
> s
> 100
< 1,us‘LLli
> 10ms
< 100us
> 1s

< 10ms



( : Table 5—4. Performance Test: Pulse Width (greater than 1p15)
DECILLOGEORE
REES
FULEE GENERATOR
BIE
1u01A 164
TRIG TRIG OUTFUT EXT
i out ) A B 1w
(4] o Q o0

105034

10100c

10E03A

INITITAL CONTROL SETTINGS:

PULSE PERIOD 2 1p—.1m
VERNIER 3 cw
PULSE DOUBLE/NORM 4 NGRM
PULSE DELAY B 36n—14
VERMNIER & CCow
PULSE WIDTH 7 10n—14
VERNIER 8 Cw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 —
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0

VERNIER 14 cw

X ( ! OFFSET vernier 15 —_

i - OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 N
EXT WIDTH/NORM/RZ 25 NORM

STEP  INSTRUCTIONS

Go T Cags S-15

RESULTS

1 Check the pulss width for both VERNIER 8

Table 5—5, Performance Test: Minimum Pulse Width

PULSE GENERATOR
BEIDB

THIG DUTPUT
purT 1

OSCILLESCOFE
182¢

1R10A
EXT

extramities of each range setting of the PULSE
WIDTH switch 7 as foliows: )

o o

1250~0781

BAZYA

1250-0077

nE03A
10E03A
INITITAL CONTROL SETTINGS
PULSE PERIOD 2 20ns—1M
VERNIER 3 Center
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 3Bn—14
VERNIER @ CCw
PULSE WIDTH 7 10n—14
YERMIER 8 Ccow
AMPLITUDE 8 5.0-2.0
VERNIER 10 CwW
QFFSET vernier 1% —
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 Ccw
OFFSET vernier 15 —
QOFESET switch 16 OFF
NORM/COMPL 19 NORM
INT LCAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM
0/ w

STEP INSTRUCTIONS RESULTS
1 Measure the pulss width: < 10ns

/f;p’w”t/f’ Fifs

PULSE WIDTH VERNIER PULSE PERIOD - Q/W
7 8 2
i 10n—14 cw 1—.1m > s
-, 1m CW Am—10m > ims
| 1i—.Tm cow 1--.1m < 1
LIm—10m cw 10m=-—1 > 10ms
Im—10m CcCw Am=10m < .1ms
10m—1 cw EXT+(press > 1s
MAN 1)
10m—1 ccw 10m~—1 > 10ms




(" “Fable 5-6, Performance Test: Pulse Period Jitter Table 5—7. Performance Test: Pulse Delay Jitter .
OECHLDSCOPE CECILLOSEONE
THOC [T
FULSE GENTERATOR PULSE GENERATOR
BO13R
1801A 16214 18014 12148
TRIG TRIG ouTPLUT EXT TRiG TG OUTPUT EXT
N ouT i “ B | (] out 4 A ELIN
o) [ o oo o ) o o|o
I0108C 10100C
14603A 10603R
10503/ 105034
INITITAL CONTROL SETTINGS INITIAL CONTROL SETTINGS
PLILSE PERIOD 2 Tu—.Tm PULSE PERIOD 2 m—10m
VERNIER 3 see step 2 VERNIER 3 CW
PULSE DOUBLE/NORM 4  NORM PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 35n—11 FLSE DELAY & Tu—.1m
VERNIER & CCw VERNIER & CW
PULSE WIDTH 7 1= 1m - PULSE WIDTH 7 Tu—.1m
VERNIER 8 CENTERED VERNIER 8 cow
AMPLITUDE ¢ 5,0-2,0 AMPLITUDE © 5.0-2.0
VERNIER 10 Ccw VERNIER 10 CW
OFFSET vernier 11 - OFSET wvernier 11 —
OFFSET switch 12 OFF OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0 AMPLITUDE 13 5.0-2.0
AT VERNIER 14 CW VENIER 14 CW
{\ OFFSET vernier 15 — OFFSET vernier 15 — '
7 QFFSET switch 18 DFF OFFSET switch 18 QFF
NORM/COMPL 19 NORM NORM/COMPL * 19 ‘ NORM
INT LOAD 20 IN INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS
STEP INSTRUCTIONS RESULTS
1 Set the 1821A controls as follows:
1 Set the 1821A controls as follows:
Main Sweep 0. 1mS/div
Main Sweep 0. 1ms/div Delayed Sweep 0.1u5/div
Delayad Sweep D. 1us/div Sweep Mode ' Norm,
Swieep Mode ‘Norm. Delayed Trigger Auto,
Delay Trigger Auto CM Delay 10.0
CM Delay 2.0
2 Adjust pulse perfod VERNIER 3 to obtain 0.4mS pulse
2 Adjust pulse pericd VERNIER 3 1o obtain 8.1ms period on display.
pulse period on display.
3 Adjust pulse delay VERNIER 6 to obtain 0.1mS pulss
3 Adjust 1821A Delay (Div} vernier until intensified spot delay.
coincides with leading edge of second pulse on display.
4 Switch to Deiayed Sweep and center the pulse. 4 Adjust 1821A Delay {Div} vernier until intensifisd spot
coincides with leading edge of second pulse.
5 Measure pulse period jitter: <1 div. 5 Switch to Delayed Sweep and center the leading edge.
. i 6 Display should be:
L _ I 7 Measu re pulse delay jitter: <1 div.
;JL B/
| Jitter Jitter




g
;j ﬁ Table 5—8. Performance Test: Pulse Width Jitter Table 5—9. Performance Test: Square Wave
QDSCILLDSCAPE DSCILLOSCORE
1EDC
PULSE GENGRATOR PULSE GENERATCR
18tmA 1821A
TRIG TRAIG DUTRPUT TRIG TRIG OUTPUT ' EXT
™ out i+ B EIN n Qur (] A B | N
o [ [¢] o [ oo
107002 10100C
106034
* 10803A
INITITAL CONTROL SETTINGS
INITITAL CONTROL SETTINGS
PULSE PERIOD 2 .1m—10m PULSE PERIOD 2 20n—14L
VERNIER 3 Cw VERNIER 3 CCW
PFULSDE DOUBLE/NCRM 4  NORM PULSE DOUBLE/NCRM 4 NQRM
PULSE DELAY & 35n—14L PULSE DELAY B 35n—14
VERNIER 6 ceow VERNIER & cw
PULSE WIDTH 7 k= 1m PULSE WIDTH 7 SQUAHE WAVE
VERNIER 8 cw VERNIER 8 Ccw
AMPLITUDE 8 5,0-2.0 AMPLITUDE 9 5.0-2.0
VERNIER 10 Cw VERNIER 10 cw -
QFFSET vernier 11 — QFFSET wernier 11 —
o OFFSET switch 12 OFF OFFSET switch 12 OFF
% AMPLITUDE 13 5.02.0 AMPLITUDE 13 5.0-2.0
| VERNIER 14 cw VERNIER 14 cW
" OFFSET vernier 158 - OFFSET vernier 185 —
OFFSET switch 16 OFF QFFSET switch 16 OFF
NQRM/COMPL 19 NORM NORM/COMPL 19 NORM
INT LOAD 20 1N INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM EXT WIDTH/NORM/RZ 25 NORM
STEP  INSTRUCTIONS STEP  INSTRUCTIONS RESULTS
1 ¢ Set 1821A cantrois as follows: 1 For each setting of the PULSE PERIOD switch 2,
given in the table below, turn the VERNIER 3
Main Sweep 0.1mS/div slowly from fully CCW to fuily CW and check that the
Delayed Sweep 0. TuS/div PUISE DELAY 5 and VERNIER 6 controls have minimal
Sweep Mode Norm. effect on the positian of the displayed pulse.
Delayed Trigger Auto. '
CM Delay 10 PULSE PERIOD VERNIER Symmetry
2 3
2 Adijust pulsa period VERNIER 3 to obtain 0.4ms pulse
perjiod En disg!ay. 20n — 14 CCW ta CW 50%  15%
1—.1m CCW to CW 50% £ 5%
. . . m — 10m CCW to CW 50% + 5%
3 Adiust pulse width VERNIER 8 to obtain 0.1ms pulse
o pulse wi vt P 10m — 1 CCW to CW 50% * 5%
. ., ) o . 2 Far ali settings of the pulse periad control check that
4 :gi_ll";’é;saﬂﬁa ?I_ili?%g(23’38"’3;'}’;;:;:;'S;ﬂens'f'Ed spot the pulse width equals pulse OFF time within the above limits.
5 Switch to Delayed Sweep and center pulse as shown.
Y
W 6 Display should be:
7 Measure pulse width jitter: an fotf
<1 div. Jitter
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" Table 5—10, Performance Test: Duty Cycle

OECILLOBCOFRE
lame

PULBE GENERATDR
L0138

18014 16214
TRIG TRIG ouTPUT EXT
I our i A BN
o] o} oo

1manc

106084

106034

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 1. 1m
VERNIER 3 oW
PULSE DOUBLE/NORM 4 NORM

PULSE DELAY 5 3B—I
VERNIER 6 CCW
PULSE WIDTH 7 14— 1m
VERNIER 8- CCw
AMPLITUDE @ , 5,0-2,0
VERNIER 10 Ccw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 Ccw
OFFSET vernier 15 —
OFFSET switch 186 OFF
NORM/COMPL 128 NORM
INT LOAD 20 N

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIDNS RESULTS

1 For each set of control settings givén in table befow,
display the output pulse so that it occupies hatf of the
display (see diagram below}.

Starting with the pulse period VERNIER 3 fully
CW turn VERNIER 3 slowly CCW until the trailing
edge of the pulse begins to move or the pulse divides,
When this happens measure the pulse period {Tp} and
use in the formula: '

Pulse Width {Tw)

Duty Cycle = x 100%
Max ™ by ise Period (Tp)

PUIL.SE PERICD PULSE WIDTH VERNIER
2 7 8
1u—.1m 1—=.1m Adjust for s
Im—10m m—10m Adjust for 0.1ms
10m—1 10m—1 Adjust for 10ms
Lefl Limit + ¢ Centie Line
1 +

Display I

Table 5—11. Performance Test; Manual Operation

DSCILLOSCOPE
1800

FULSE GEMERATOR

amae
1E07A 18MA

TRIG TRIG DUTPUT EXT

IN ouT b A B

o [+ [s] 0ib

101p0c
106D3A
TOHREA

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 EXT{+)
VERNIER 3 -
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 35p—1U
VERNIER 8 CCW
PULSE WIDTH 7 1—.1m
VERNIER 8 cw
AMPLITURPE 9 5.0-2,0
VERNIER 10 Cw
OFESET verniar 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15 -
OFFSET switch 16 OFF
NCRM/COMPL 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM

STEP

1

INSTRUCTIONS
Press MAN button 1

Only one output pules must occur when the button is
pressed, no pulse must occur when the button is released,
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PULSE GENERATDN

f Table 5—-12. Performance Test: External Width Operaticn

PULSE GERERATAR

INEAR I FAGNT
IFAMEL | pariEL

TAIG
out

puLER

[
INPUT lF I
1

12sg-9021
20 pena
T450- 0780

{8B03R

105034

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
FULSE DELAY 5

Table 5—13. Performance Test: RZ Operation

Q9§11 LOSCORE

EIIA

PULSE GENERATON

PLILLE GEWERATOR

l FRONT
1 PAHEL

TAIG  PLLSE ! Jo——

1350-0077 Gg = .‘E [."JT

‘|:\:sn-nnu 105034 151044
105014 105018
1PS0IA

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 EXT{+
VERNIER 3 -
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 35n—1M
VERNIER 6 CCW
PULSE WIDTH 7 10n—-1L
VERMNIER 8 Canter
AMPLITUDE 9 5.0-2.0
VERNIER 10 CCW
OFFSEY vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5,0-2.0
VERNIER 14 CCcw
OFFSET ‘vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 18 NORM
INT LOALD 20 C IN
EXT WIDTH/NORM/RZ 25 RZ

STEP |N_STRUCTIONS RESULTS

1 Apply RZ pulses to INPUT 26

NOTE

VEBNIER & -

PULSE WIDTH 7 -

VERNIER 8 -

AMPLITUDE 9 5.0-2.0

VERNIER 10 . cw

QFFSET vernier 11 -

OFFSET switch 12 QOFF

o AMPLITUDE 13 5.0-20
-’f-% VERNIER 14 cw

( QFFSET vernier 15 -
o OFFSET switch 16 OFF

NORM/COMPL 19 NORM

INT LOAD 20 IN .

EXT WIDTH/NORM/RZ 28 EXT WIDTH

STEP INSTRUCTIONS

1 Apply external signals to INPUT 26

NOTE
The 1 V signal applied to 8013B INPLUT 26 is displayed
on the oscilloscope as 100 mV due to the HP 8491A
attenuator.

2 Note that the leading and trailing edges of the output
pulses are delayed on the input pulses by a fixed delay
of approx, 30ns. This is the propagatien delay of the
80138 internal circuitry.

RESULT

' =V I INPUT
T | 0,508 '
’ I s II

i
—] . FIXED DELAY
1]

L

OUTRUT

The 1 V signal applied to 80138 INPUT 26 is displayed
on the oscilloscope as 100 mV due to the HP 84914

attenuator.

2 OQutput should be: ov

us

-] |-<— fixed delay (approx. SOns)

3 Chack that pulse delay VERNIER 6 and pulse width
VERNIER 8 vary the puise delay and pulse width.
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Table 5—14. Performance Test: Gate Operation

BECILLOSCOPE

PULGE Gl NERATAN

VULKE GEHERATON

[y

EXT
W

woian

TRIE  ILLEE
oy our

GATE nmruv

1260-0780

LG c

Lo

A

1DhtrIA

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELLAY 5§
VERNIER B

PULSE WIDTH 7
VERNIER 2

AMPLITUDE 9

VERNIER 10

OFFSET vernier 14
OFFSET switch 12
AMPLITUDE 13
VERNIER ‘44

OFFSET vernier 15
OFFSET switch 16
NORM/COMPL. 18

INT LOAD 20¢

EXT WIDTH/NORM/RZ 25

STEP INSTRUCTIONS

20n—1M
Center

NORM
35n—1p

ccw

10n—11L

50% duty cycle
5.0—2.0

CCW

OFF
5.0—2.0
cw

OFF
NORM
IN
NORM

1 Apply gate pulse to GATE INPUT 22 |

2 Check that output pulses at OUTPUT 17 only oceur
during ON time of gate pulse: Turn pulse period
YERNIER 3 slowly CW and check gate operation for

all pulse periods.

3 Move cable on OUTPUT(+) 17 to TRIGGER OUTPUTI(+} 21.

4 Check that leading edge of first trigger output pulse

{TRIGGER CUTPUT 21

} accurs a short time

{owing to fixed delay) after the leading edge of the gate

pulse,

5 Check that fast pulse width is correct even when gate
pulse trailing edge occurs just before or during the last
pulse {owing to the effect of the fixed delay of approx,

40ns),

RESULTS

o

lus

gate
s+l H

- = gate
21.5¥ Cluses

Table 5—15. Performance Test: External Trigger Operation

PULSE GENERATOR
80136

18014 18214
TRIG TRIG  CUTPUT EXT,
IN ouTt 23] A B |y
o]

10603A

105034

OSC)L.LOSCOPE
180C

101000

GBTE

1D5E03A

&0 sogl2
0

105034

INITIAL CONTROL SETTINGS

ﬁ‘ A ﬁ d TRIGGER
IHI]IH” Hm ) gy QUTPUT
foied [ ] I t | | I| | PULSE

delay

4

anprox. 40ns
last pulse

{worst cese
dapands on
rep, ratel

PULSE PERIOD 2 EXT{+)

VERNIER 3 —

PULSE DOUBLE/NORM 4 NORM

PULSE DELAY 5 3bn—1L

VERNIER 6 CCwW ‘

PULSE WIDTH 7 . ITm—10m

VERNIER 8 CCcw

AMPLITUDE 9 5.0-2.0

VERNIER 10 cw

OFFSET vernier 11 ' -

OFFSET switch 12 OFF

AMPLITUDE 13 5.0-2,0

VERNIER ' 14 cw

QFFSET vernier 15 —

OFFSET switch 16 OFF

_NORM/COMPL 19 NORM

INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS

1 Set the 6518 controls as follows:

' Range X100

Varnler 2.5
Attenuator +10dB {1.0V)
Amplitude 0.61V RMS
Frequency 1kHz

2 Center the waveforms on the oscilloscpe display and
check that the leading edge of the cutput pulse
oceurs during positive slope of the sinewave,

3 Set PULSE PERIOD 2  to EXT (—). The leading

edge of the output pulse should occur during the
negative slope of the sinewave.
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Table 5-18.Performance Test: High Frequency Trigger
Operation

OFCILLOSCOPE
bt

RET)

A B L] TN

PULSE GENERATOR

1250-BUTF
zx BiTA
1260-0780

MG TRIG  OUTAUTH
) T W

105034

105004

105004

IN|TIAL CONTROL SETTINGS

PULSE PERIOD 2 EXT{+)
VERNIER 3 -
PULSE DOUBLE/NORM 4 - NORM
PULSE DELAY 5 . 36n—14u
VERNIER B cCcw
PULSE WIDTH 7 10n—"11
VERNIER 8 CCwW
AMPLITUDRE 9 5.0-2.0
VERNIER 10 CwW
OFEFSET vernier 11 —
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CW
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 I

EXT WIDTH/NORM/RZ 26  NORM

STEP. INSTRUCTIONS

1 Apply a sinewave with a repetition rate of 50 MHz and

amplitude of 1.7V p-p. Check that repetition rate of
output is equal to repetition rate of input i.e. 50 MHz,

NOTE
The 1.7 V p-p signal applied ta 80138 TRIGGER INPUT 23

is displayed on the oscilloscope as 170 mV due to the HP
8491 A attenuator.

2 Set PULSE PERIOD 2 to EXT —.

3 Repeat step 1.

Note that there is a delay of 25ns * 8ns between the trigger
input and output.

Table 5—17. Parformance Test: Trigger‘kOutput

OGCILLOSEOPE

PULSE GEHENATON
W

TG OUTRLT
our M
Q

13580017
aan1a

1250~ 090

105014

105038

INITIAL CONTROL SETTINGS

PULSE PERIOD2 20n-—14
VERNIER" 3 CCw
PULSE DOUBLE/NORM 4 NCRM
PULSE DELAY: & 35n—11L
VERNIER [ CCW
PULSE WIDTH 7 10n—14
VERNIER 8 Cow
AMPLITUDE 9 2.0-1.6
VERNIER 10 - CW
QOFFSET vernier 11 -
QFFSET switch 12 OFF
AMPLITUDE 13 2.0-1.0
VERNIER 14 ' CW
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LCAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS RESULTS
1 Measure amplitude of trigger output pulse
{TRIGGER OUTPUT) >1.0V
NOTE

The 1.0 V TRIGGER OUTPUT pulse of the BD13B is
displayed on the oscilloscope as 100 mV due to the HP
8491A attenuator.

2 Measure width of trigger output pulse at
50% of amplitude: 16ns £ 10ns

3 Turn VERNIER 3 slowly from CCW ta
CW, the amplitude and width iimits given
must be true for the whole range,

.4 Switch PULSE PERIOD 2

to range 14—, 1m and
repeat steps 1 to 3.

5 Switch PULSE WIDTH 7
to SQUARE WAVE
and repeat steps 1 to 3.
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Table 5—18, Performance Test: Preshoot, Overshoot and

Ringing
DSCILLOSCOPE
1p:
PULSE GENERATOR
) K1
1R104
TRIG  OUTRUY EXT
our 1l A L
o [+]

JZ2ED-0761
a4

1260-0780

105034

106034

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 20n—11
VERNIER 3 CCW
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—14

VERNIER B CCWw
PULSE WIDTH 7 SQUARE WAVE

VERNIER 8 e

AMPLITUDE 9 5.0-2,0

VERNIER 10 cw

OFFSET vernier 11 -

OFESET switch 12 OFF

AMPLITUDE 13 5.0-2.0

VERNIER 14 CW

OFFSET wvernier 15 u _

OFFSET switch 16 OFF

NORM/COMPL 19 NORM

INT LOAD 20 iN

EXT WIDTH/NORM/RZ 26 NORM

STEP INSTRUCTIONS

1 With reference to the diagram below, measure preshoot,
overshoot and ringing in turn to ensure that these are
< 5% of the pulse amplitude.

2 Disconnect the oseilioscape input from the 80138 and
reconnect to the negative output connector 18
Repeat step 1.

OVESEDE _l . l RINGING
AHPLITUDE
t

STEP

Table 5—19. Performance Test: Amplitude

OSCILLOSCOPE
1820

PULSE GERERATOR
a0ae

104

TRIE  QUTRDT EXT
our " A [
[a]

1256-078)
aagtA

12500760

106038

105034

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 20n—iM
VERNIER 3 CW

PULSE DOUBLE/NORM 4 NORM
PULSE DELAY &5 3bn—1u
VERNIER [ CCW
PULSE WIDTH 7 ° 10n—14
VERNIER 8 Center
AMPLITURE & 5.0-2.0
VERNIER 18 cw
OFFSET vernier 11 - -
OFFSET switeh 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CW
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NCORM
INT LOAD 20 IN
EXTWIDTH/NORM/RZ 25

NORM

INSTRUCTIONS. RESULTS
Check the amplitude for both VERNIER 10 and 14
extremities of each setting of the AMPLITUDE switch
% and 73 as follows:

- NOTE

Output amplitudes dispiayed on the oscilloscope will
he decreased by a factor of 10 due to the HP 8431A
attenuator. .

INT LOAD
AMPLITUDE 8 13 VERNIER 10 14 IN OUT

5.0-2.0 cw =50 | =10V
5.0-2.0 cow <20 | <av
2.0-1.0 cw 220 | 24V
2.0-1.0 ccw 1.0 | s2v
1.0-.05 cw 1.0 | =2V
1.0-0.5 ccw 05 | 1V
0.5-0.2 cwW =05 | 21v
0.5-0.2 . cocw £0,2 | <04V

2

Move cable on OUTPUT{+) 317 10 OUTPUTI—) 18 and repeat step 1.

NOTE

1f OUTPUT(—) does not meet amplitude requirements,
it may be necessary to change the value of ABRSG to
3.48 kohms (HP Part No. 0698-3152).

U |
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'Tgble 5—20. Performance Test: DC Offset

GSCILLOSCOPE

PULSE GENERATOR
80128

1250-0781
BA91A

12500780

106034

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 20n—144
VERNIER 3 Ccw
PLILSE DOUBLE/NORM 4 NORM

PULSE DELAY & 35n—14
VERNIER 6 cCcw
PULSEWIDTH 7 10n—14
VERNIER 8 Center
AMPLITUDE 8 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 -
OFFSET switch 12 - OFF
AMPLITUDE 13 ‘ 5.0-2.0
VERNIER 14 cw
QFEFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 : IN

EXT WIDTH/NORM/RZ 25 NORM

‘STEP INSTRUCTIONS RESULTS

NOTE

Offset ampiitudes displayed on the oscilloscope will
be decreased by a factor of 10 due to the HP B491A

attenuator.

Disconnect 80138 from oscilloscope.
Center the oscilloscope display trace.
Reconnect 8013B to oscilloscope.
Set OFFSET 16 1o ON.

Turn VERNIER 15 fully CCW. .

v
)\:
)]
<

Measure negative offset:

Turn VERNIER 15 fully CW.
Measure positive offset:

Turn OFFSET 16 ta OFF.

TR -SRI T ¢ B Y R N R
Y
M
(4]
<

Output pulse baseline should be at-center af
oscilloscope display.

-
o

ey
pury

Cannect the oscillosgope input a the 80138
negative output cannectar 18,

Repeat steps 1 10 8 for OFFSET 12 and
VERNIER 11 but with the following limits:

VERNIER 11 fully CCW
VERNIER 11 fully CW

-
o

= 25V
2+2 BV

Table 5—21. Internal Checks and Ad]u;tments —
Power Supply -

DIEITAL VOLTMETER
247404

PULSE GENERATOR
30138

347024

TAIG CUTPUT 4—1_..0
o
uT i+ o

o o

INITITAL CONTROL SETTINGS 80138:

PULSE PERIOD 2 EXT+
VERNIER 3 CW.
PULSE DOUBLE/NCRMAL 4  NORM
PULSE DELAY 5 14—0.1m
VERNIER @& CCw
PULSE WIDTH 7 14—0.1m
VERNIER 8 - CCW
AMPLITUDE 9 ' 5.0-2.0
VERNIER 10 Ccw
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
QFFSET 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN

EXT WIDTH/NOHM/RZ 25 NORM
3444A;

FUNCTION switch VOLTS
RANGE switch 100V
STEP INSTRUCTION

1 Connect the DVM between the +17VTP on beard

AG and GND. Adjust ABR102 for +17V X 100mV.

2 Connect the DVM between the —17V Tp on board
AG anc GND. Adjust ABR 1086 for —17V £100mV.

BOARD A8
+7v. TP TR0
0
7 | |1
R102 58&

A 555 S
~
5OC

[+ 1]

/// [

2 V 588

oo
// Z. N
—-17v @
TP ——RI04
_ o
CRIOT— | | _ _
—CRI06— s 3 CR100
—CRI05— ? o _g:f"_ @c
TeRIT [ - CRI02— -
cRIC— @ ® _rin—  5@°
Y]
__ €100 [COMPFONENT SIDE ]
€102 {CIRCUIT SIDE }
UV |
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Table 5—22, Internal Checks and Adjustments — ; fr?,'f‘
Repetition Rate f}

PULSE GENERATODR COUNTER
iRk fpabil 2624

TRIG oUTruT|
our iy

101008

105034

INITIAL CONTROL SETTINGS 80138

PULSE PERIOD 2 20n—14
VERMIER 3 cew
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 - 35n—14
VERNIER 6 cow
PULSE WIDTH 7 10n—1H
VERNIER 8 CCW
AMPLITUDE 9 5.0-2.0
VERNIER 10 oW
OFFSET switch 12 OFF
AMPLITUDE 13 £.0-2.0
VERNIER 14 cw
OEFSET 16 OFF
NORM/COMPL 1 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25  NORM
B2B2A;

MAX COUNT RATE - 100MC
5245L:

SENSITIVITY 0.1V
SIGNAL INPUT AC
TIME BASE 0.1m
FUNCTION FREQUENCY

STEP INSTRUCTION

1

Adjust capacitor 45C24 for a nominal frequency of 51.5 MHz.
Limits > 51 MHz < 52 MHz,

|

o

BOARD Ab
El
l i1
= |
[
5 E‘LJE &= 0 é Lo
-)UCDLD..;N 3] v
o | il oy i e
e Ligr |oorr
Bomih b ;o
Qmwn o
mEzE 8% 8 EEp2
[ l re r OoOXx
- 11 1 |
4 (]
i g.]_r-_@ —Ch -
R @) o @6
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Table 5—23. Internal Checks and Adjustments — Delay
and Width Timing

O5CILLOSCOPE

PULSE GENERATCR
amae

o1 00c

1260-0700

106014

INITITAL CONTROL SETTINGS 8013B:

PULSE PERIOD 2 114—0.1m
VERNIER 3 cw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—14
VERNIER B cw
PULSE WIDTH 7 10n—14
VERNIER 8 cw

_ AMPLITUDE 8 §.0-2.0
VERNIER 10 cw
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CW
OFFSET 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 ‘ N

EXT WIDTH/NCRM/RZ 25 NQORM

1. PULSE DELAY

STEP INSTRUCTION

1 Set up the oscilloscope as follows:
1801A:
DISPLAY ALT, channel B
VOLTS/DIV 2V
POLARITY + UP, DC INPUT
1821A:
TIME/DIV 0.2Us
2 Set the leading edge of the trigger output puise an

the first vertical [ine on the screen, Measure the time
ta the Jeading edge of the autput puise, Adjust ASC35
for a nominal 1.2us,  Limits > 1.10s < 1.354s.

—_— — — B0%
I Chennel B
i ——__ Channel A
i
|
{
! |
! I
rq—- 1.2, ——B’DJ
(6cm) 1

5—-15

2. PULSE WIDTH

Channel A

I !
I 1.3us
: {8.5 cm) i

STEP INSTRUCTION

1 Set the oscilloscope DISPLAY switch to CHANNEL A
only, :

2 Set the pulse leading edge on the first line of the screen.
Adjust AGC45 far a nominal 1,30, Limits > 1.1 << 1.5,
{minimum width with vernier 8 in CCW position is
<10ns using a sampling oscilloscope).

BOARD AL

P
zEn 8
rexr o _
e o PULSE
i DELAY
238 5
Ere
EERT
N
1888
qumU
!
SIS
= ~
3 g |
| |13 PULSE
5 ) gl “ WIDTH
[+ =
! o o
| !

C4s

~RIg2—

@ — 43—
® N

=)

=

11 | Sl m | = 1
[Ted (s =] -

o) 9 NEEN“J-:-R&:E
o 1 [rad [

rrEo C Sepo S oo

77 TET B

RR 1 | J
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Table 5—24. Internal Checks and Adjustments —

Pulse Perturbation

140 14348
BXT o

TRIG

1108

12600074

STEP INSTRUCTION
1 Adjust the amplitude varpier 14 for the + channe! 1o
obtain a 8 em deflection,
2 Adjust the pericd vernier 3 1o display two periods
on the screen.
3 Measure the pulse transition times; they should be
< 3.5ns,
4 Measure the preshoot, overshoot and ringing; they should both be

< 5% of pulse amplitude.

B Adjust ABC25 and ABR25 for the best compromise
between overshoot and rise time.

186004

INITITAL CONTROL SETTINGS 8013B:

PULSE PERIOD 2 20n—14
VERNIER 3 see step 2
PULSE DOUBLE/NORMAL4 NORM

PULSE DELAY 5 3on—1H
VERNIER 6 cow
PULSE WIDTH 7 10n-144
VERNIER 8 CCw
AMPLITUDE & 5.0-2.0
VERNIER 10 CwW
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 Cw

- OFFSET 16 OFF
NORM/COMPL 18 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM

o Disconnect the scope from the positive pulse output and
connect it tothe negative puise output.

7 Repsat steps 1 to 5 for the negative channel and adjust the
pulse shape using AGCES and ABRES5,

Qvershoot

I -
ZI3 =

Ringing

Ampliude

Freshoot

- .,

BOARD A8

—RE{—

2 g R
-] o 74 14
L10
0\
&
— R§p— — RBE7T—
NN —gl—  —CH—
é R 65 — 69—
FNNN l_c,_
—R51 — — RE2Z——
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—B0— T ] — LBl
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~— R26—
~L26— —2h—
-\R25 —C28—
S
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— R — -C23- SZ
—C12— —RiE~—
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Table 5—25b. Internal Checks and Adjustments —

Double Pulse

PULSE GENERAATOR

QSCILLOECOPE

182C

Boi3e

1afpa

TRIG ' QUTPLT EXT
our 4 A imo

1260-0781

B491A

1250-07EB0

705038
10503A

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—14
VERNIER 3 center
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY B 36n —14
VERNIER 6 CCW
PULSE WIDTH 7 10n—14
VERNIER 3 ccw
AMPLITUDE 9 5.0~2.0
VERNIER 10 - cW
OFFSET vernier 11 -
QFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15 —
COFFSET switch 16 OFF
NORM/COMPL 18 NORM
INT LOAD 20 . IN
EXT WIDTH/NORM/RZ 26 NORM

5-17

STEP INSTRUCTION

1 Posjtion the output pulse on the oscilloscope screen.

2 Adjust A5CA5 for <9,5ns pulse width at 50% of pulse

amplitude.

Q.55 — a—  — s = 50 amp,

3 Set the 80138 pulse douhle/norm switch to double,

4 Adjust PULSE DELAY VERNIER 6 to produce a first

(undelayed) pulse of =2 20ns between the pulse ieading edges.

5 Adjust ASR188 to produce & first {undelayed) puise of

the same width as the defayed pulse (9.5ns — see step 2)
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Table 5—26. Servica Product Safety Chack
STEP  INSTRUCTION

1 Visually inspect interior of B0123B for any signal of abnormal
internally generated heat, such as discolored printed circuit
hoards ar components, damaged insulation, or evidence of
arcing. Determine and remedy cause of any such condition

if the preduct is in warranty. Disconnect power cord from line,

2 Check resistance from B013B cabinet to ground pin on
power plug with suitable ohmmeter. The reading must be less
than one ohm. Flex the power cord while making this mea-
surement to detect any intermittent diseontinuity. Checl
internal ground connections on boards and frame. Also check
resistance of any front or rear panel ground terminals
marked -

3 Check resistance from 8013B cabinet io line and neutral

{tied togather) with the power switch on and the power source

disconnected. The minimum acceptable resistance is two
megohms. Replace any component which resulis in a faiture
or refer to progducticn Memo or Service Note issued by pro-
duct division for alternate actior.

Check the line fuses to verify that the correct values are
instaltec.

Checlk that the line voltage selector is set to the customers
requirements,

Checle that all coaxial cabies and wires inside the 8013B are
properly connécted. Checle that all boards are property
connected and that there is good thermal contact between
the power supply trassistors and the rear panel heat sink.

Inform the responsible product division of any repeated
faijtures in the above tests or any other safety features.




