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Figure 6—2. Component Layout—Board A5
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Figure 6~3. Component Layout — Board AB
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NOTES

1. All d.c, voltages were measured with the following
pulse settings unless otherwise stated.

PULSE PERIOD 2 EXT(+)
VERNIER 3 CCW
PULSE DOUBLE/NORMAL 24 NORM
PULSE DELAY & 3Bn—14
.VERNIER & cCw
PULSE WIDTH 7 10n—14
VERNIER 8 cCcw
AMPLITUDE 9 5.0-2.0
VERNIER 10 Cw
OFFSET vernier 11 -
QFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 18 Ccw
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL switch 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ switch 26 NORM

No external input signal

2. A model 34404 digital voltmeter with a 3444A
plug-in was used for the d,c, measurements,

3. A model 180C oscilloscope with 1801A and

1821A plug-ins was used for the waveform measurements,

4, A model B015A puise generator was used to pro-
vide the external input signals,

Pulse settings as for d.c.
measurements (see note 1)

except for:

EXTERNAL GATE

INPUT @ 330KHz
PULSE PERIOD (2) 20n—14
VERNIER (2) Center
PULSE PERIOD(2) 20n—141
VERNIER @ cow
VERNIER @ cw

PULSE PERIOD (2)  EXT ()

EXTERNAL TRIGGER
INPUT

sine wave =500 KHz

2V/em

N—

0.50s/em

Cz4

Q.2us/cm

Cc24




619

P/0 AL
cuiT .17V
P/O AB P/O A7 RAMP CAPACITOR SELECTION CIRCUI Ls , | s
yC23 3 xCR T
POWER SUFPLY i tes 300 022y 8 Ta
H ‘ . ]
v = ™ 7Y R1B4 lc1z R31 i i — @
+ X3 s | w Tion  TieK W B
b 9 RES j)(m {, oz
a C )30 J T I P \oa, qaz
| W% Tion 3ok 81 k3 +10.2¢
-1 ] -1V -
= _uy L CRILY
33
i GET Lcu
32 ) 100 20p -
- £8 PULSE PERIOC ~ CR1ZY :
Rigs GENERATOR
36 1M :!3305
RS54 "
- 018
121K Qs) -———@)0“
| i E )
Ak Ty
1 3
C 4 Lles
: v -1v Q 1‘ cR\'r -gav % To
C21 [P}
o N : )] I i FULSEFERIOD | |
8 ADJUST
[puLse perion | m R < g RIG1 v v tzopsl @y 7%5%;} Kerw BER
" 121K _l_ ’ azof Y Ra8
» R25 L Ci8 gRiB c2 RIT R159 '
= 7 T3k e ¥5I8 §T 55:3 R Lr? Imn w2f o %0 é?}v , BT i3
Bl I 0 d o : i * ¥ VERNIER
o o 104 [ 20p RI0 RSE CURRENT
s18 & _____"g)ns Jow fE82 MY SaURCE
c3 Ch =17V 90.9
i lC"': TRIGGER INPUT Vi 0.7V
oy e L w PULSE SHAPER T oy 17" m e
@7 SILSY PNy w0 2 i BEan
CR7 RS I CRE 104V . P/O A7
8,08V #5 RS - RIS
’ I TRIGGER INFUT ! . 158K RZ7 R20 b crio
FRAME 1 LIMITER AND Fasy 0K L
"7 _'u_l cRe | AMPLIFIER L5V ‘
182K T+ > RB3 R13 RIG CE 3Rl ey
+i23V| CR3 6.7V L6TK 750 200 1 13K ] )um -5 e
~ d 27 )m nz( e RZ8 USED
] e 1 _L J_ LA%3 cre ke
E R1g 095 -0.79v —
il b: !I?U 100 ¥ CR1 ¥.CR2 - ™ [ ase
R51 .
Rt 6.BIK 15K w ]
T .
c1 L L tom
.
2 RAMP VOLTAGE S
R 23 R3 SWING LIMITER »
1,96K LE6K -16Y :-:——1_ - .
-17V N - 16.5¢ Cris %5 L 2
on o = EXT
@& T2
S1A
o Jg0 s 'l: -1y
k) £25
- lCIn'I
-
VAN R2y
]
P/Q AT Ty
R 24 R22
Teh 16.2K g |7
GATE INPUT
) LIMITER AND g 7
=, 34 e AMPLIFIER |
” L] e Jeow FRAME
- R25 4 leer .
182 [0 ey PBE] cw PULSE PERIOD
VERNIER
- 17V {F Yas
R19 R18
¢R20 3
GATE AMPLIFIER 2% %?‘aI 82,5 1o
-I— Yy

FIGURE 6—6. REP RATE GENERATOR 8013B




620

NOTES

1. All d.c. vottages were measured with the following
pulse settings unless otharwise stated.

PULSE PERIOD 2 EXT(+)
VERNIER 3 CcCcw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY & 35n—1u
VERNIER 6 CcCcw
PULSE WIDTH 7 10n—1g
(but set to SQUARE WAVE for voltages marked SW).
VERNIER 8 CCwW
AMPLITUDE o 5.0-2.0
VERNIER 10 cw
QFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 Cw
QOFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL switch 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ switch 28 NORM
{but sat to RZ and EXT WIDTH for voltages marked
RZ and EXT WIDTH respectivaly}.

No sxternal input signal required

2, A modal 34404 digital voltmeter with a 3444A
plug-in was used for the d.c. measurements.

3. A model 180C oscilloscope with 18014 and
1821A plug-ins was used for the waveform measurements.

4, A modsl BO15A pulse generator was used to pro-
vide the external input signals,

Pulse settings as for d. c. measurements
{see note 1} except for:

PULSE PERIOD {2)  20n—1u
VERNIER (3) cw .

tV/em
PULSE PERIOD (2)  20n—11 v
VERNIER (3) cw

PULSE WIDTH @ SQUARE WAVE
1V /em

NV -

1V/em

—4.8V—
PULSE PERIOD (2) 20n—14 *
VERNIER (3) cw
PULSE WIDTH (7) SQUARE WAVE 1y/om )

0.5sfem -

0.5usfcmy

QY%¢c

Q12e¢

Q15c

Q14c

Q50h

Pulse settings as for d. c. measurements 2V /e

(see note ¥} except for:

PULSE PERIOD (2)

VERNIER (3)

PULSE WIDTH ()

PULSE PERIOD(2)

verniER (3)

PULSE PERIODE)
VERNIER(®)
PULSE WIDTH ()

J

ov

20n—1
Cw }
SQUARE WAVE oy

048c
M/em

0.50s/em

20n—1u
CW
SQUARE WAVE

0.50s/em

Externaf input to EXT. WIDTH/NORM/RZ
connector on rear panel = 330 KHz

EXT WIDTH/NORM/RZ switch @

l

NORM

l

RZ

v

EXTWIDTH

043c

Od4c

Q47c

&.54sfem

£,
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5ok Tov as2 I
-— i icrm L1 gRIS1  FRIS
csadt  Less srm RiTl 347 Tiiz Fie2
-y 10n o TIK m
: R
REAR PANEL P/OAY -3 ouTeuT I Rz
17y
Rz
- ?ﬁ —— SO0ARE Yave
_| RIS3 RISG )
NORM p_ 1&5 R Russ MODE ONLY cel L
Ext 2 | RED Rl R13 RI2i Ri24
WIOTH 524 T 2 93 .
51 DIk 5,008 cRIz 13K 0 1K .2 —
l EXT WIDTH/RZ ¥ -3vaz o
— INPUT AMPLIFIER {cs? w2 -5V EXTW
AND LIMITER @ =1on T
L
., R125 Rz
< 1 s
) EXT WIDTH
Rize 52
Fad 12 - 095V RZ ="1:E?r?
R -2V 19V EXT WIDTH - REAR PANEL
1 i
F ’ gl i -ty -y
Flow  as( D)
RI3L
LA 178K
i
R1z2
-T2V
1) 130 -mv
750
EXT WIDTH/RZ
Riz ¥ cRn PULSE SHAPER
-17v

SQUARE WAVE CIRCUITS 8013B
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NOTES

1. All d.c. voltages were measured with the following
pulse settings unless otherwise stated.

PULSE PERIOD 2 EXT{+
VERNIER 3 CCw
PULSE DDUBLE/NORMAL 4 NORM
PULSE DELAY & 35n—1u
VERNIER & ccw
PULSE WIDTH 7 10n—14
VERNIER B cCcw
AMPLITUDE o 5.0-2.0
VERNIER 10 Cw
OFFSET vernier 11 —_
OFFSET switch 12 ) OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 Cw
OFFSET vernier 15 —
OFFSET switch 16 OFF
NORM/COMPL switch 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ switch 268 NORM

No externg! input signal

2. A maodal 3440A digital voitmeter with a 3444A
plug-in was used for the d.c. measurerments.

3. A model 180C oscilloscope with 1B01A and

1821 A plug-ins was used for the waveform measurements.

4, A modsl 8G15A pulse generator was used to pro-
vide the external input signals.

Pulse settings as for d. ¢. measurements

{see note 1) except for:

PULSE PERIOD @

vernier (3)

PULSE DELAY(B)

vernier (6)

20n—"14
cw
3Bn—1y

Center

1V /em

—8.4V—

ovV——
1V/cm

0.24s

¢ C35

Frsien,
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P/O A5
RE3
- 178
REL Lc26
235K T in RAMP
RIT R1es ﬁ')m CURRENT
B5K W SOURCE
VERNIER L7V a7y
. DOUBLE
FRAME fuea RIBS $JPuLSE MIN
% [ WIDTH ACUUST
3 1Y R , R1874
L — 4 5 K— T - R192 ﬁg:;oss %189 sog ¢
@ @ 100 kLS 0y
fa 1w RIE2S RIS3 28 ROIE  -coo R190
saic L 32 23.9k3 s.k¥ T iom 23 3 ion 25
F ' v Qo ' 1
2.67K @ N
" PULSE
RI77
o BY-PASS CIRCUIT '
c12 1 crio ¥ {(DOUBLE PULSE)
PIO A7 : . 3 I -
BEn 7 i %3 ]
PULSE SHAPER 2 : X
b4
! R8Z RB6 R0 A7
@ ] T 2% 3 150 — 17V e NDRAM
f v
Y e RATs L8 Lcar
- *5 T 150 3 53 RES lmn . o} couace
R73is RS Lcao o PULSE DELAY 182K :
- 20 23.7K? 511K 10n }iil,gﬁ; i85 GENERATOR cRrag dcas 1 ReG
R71 P -7aK ! 3BV .1 2
p—o | o 17 A d Qs ) - #B3 T 16.2K3
L 5 - LETK 5 130 or ox( PelEr
@ 8 ) 1 Py 100
R 236K ¥ CRIA PULSE DELAY caal  dmer
cas B2V a8V 8.8V = 3
528 : : 1M £27, ADJUST - - on 2510
€3 A ! o Reu—ﬁ,)nau ff7>031 T
i EICHR- A, RBB
5 RAMP CAPACITOR .85y R78 o2) b
SELECTION CIRCUIT 6.3
Y CR20 -av
IV cRag
T . gy » > @
R744 R764 = LC3l r:za(.m R
:—'—-—-—- w72 23.7K$ 50K 10n =l 475
—a ‘ Qs <10
267K - (Wes
RI178 IC3E SRBL 3 AE4 <RAS
— th 1 215K 62 LAZK
s34 |
X5 N
NOT USED I
- (:]
LG
cr18 (5 Tew 1322
Jd
1 >
RE2
e
n\
39 J_

FIGURE 6-8. DELAY GENERATOR 8013B




Pulse settings as for d.c. measurements

NOTES
|see note 1] except for: S
cm
1 All d.e, ‘voltages were measured with the fellowing PULSE PERIOD @ 20n—11t cas
puise settings unless otherwise stated. ) —8.4vV—
VERNIER (3) cw
PULSE WIDTH (7) 10n—14
PULSE PERIOD 2 EXT(+) oy—-
VERNIER 3 cow VERNIER Center 04
PULSE DOUBLE/NORMAL 4 NORM ' TV/em
PULSE DELAY 5 3bn—1U
VERNIER B CCwW
PULSE WIDTH 7 10n—144 0.2s/cm
VERNIER 8 ccw
AMPLITUDE o 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 —
OFFSET switch 12 OFF PULSE PERIOD (2) 20n—14
AMPLITUDE 13 5.0-2.0, :
VERNIER 14 CW ' VERNIER @ oW =
OFFSET vernier 15 - | PULSE WIDTH (7)) 10n—14
OFFSET switch 16 OFF VERNIER ' Conter
NORM/COMPL switch 19 NORM ‘
INT LOAD 20 IN I i ’l
EXT WIDTH/NORM/RZ switch 25 NORM PULSE PERIOD @ 20n—111 2V/em - —BV
VERNIER (3) ow 1
- " 2Viem - gy
No external inpui signal PULSE WIDTH @ SQUARE WAVE 4 g
_______________________ 7 Q38c
. i v —
2. . A mode! 3440A digital voltmeter with a 34444 External input to EXTwipTH  2V/em sV
plug-in was used far the d.c. measurements. EXT WIDTH/NORM/RZ
. connector an rear
panel = 330 KHz RZ  2Vfem -V
3 A model 180C oscilloscope with 1801A and . T y
1821A plug-ins was used for the waveform measurements, EXT WIDTH/NORM/RZ 0.5Ms/em
switch

4, A model 8015A pulse generator was used to pro-
vide the external input signals.
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YERNIER

PULSE WADTH

P/0 A5
'
T RED
3 iy
BT ok RAMP
n s
RUS A CURRENT
ox,
! 519K &, SQURCE @ »—
i 7Y R9E
100
RY1 R9g _LC39
9% $EIK T ion
R102
! . E) a7
257K .J- _L
-
I B R1B0 B v
I 1M
! gﬁl’ Ju - R108
" 27 /169
cowi ) E2 RI7 4 L CE5 3 A LR
B fow| | ‘ R e | K F S pULSE WIDTH
332 -
i B ] GENERATOR
H g 1%
= C48 R114 R167
FRAME | | | | 8, we e $ o rio
VA M| ' ! ATV - R110 pus ﬁ) o:®  om < B—
1 Ao
120 514 s
- -4.|
S I TR T W xorm: @, @ & R,
| ® R108 ) P -
00 os
FIG A7 RIZ  $R00 | ceo 365
237K $541K T jon ko
; 9-35p _
SORW ® l.—-a o — 26 B @)-035 PULSE WIDTH =
10 ZE7K P
ln _L )22) ADJUST 2;;1 3 ?glst CI’E
RAMP CAFACITOR R 105 -
1 ] 21 R181 3e.5
n %ZJ SELECTION v e
1om d CIRCUIT 4 cHs -
1 S3A C{?B
_‘ 58 Ri12
v Y 104
;
!
106 _ PULSE SHAPER 3
B | T Qa8 (g‘“ v R 7y A
425 ¥ CR2B
i RO RIOL 4 G4 R1
77K 51K T ion X
RIOk ~ 46
035 A1
CR2E [
267K & E19V 9 l 1},_9 A
2z
Rz 17y 7y
it
Ch4
1
il
£B

[ @

A 4

a3

O B30 —3 (1]}

93
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FIGURE 6-9. WIDTH GENERATOR 8013B
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NOTES
1. All d.c. voltages were measured with the fatlowing Pulse settings as for d.c. measurements
pulse settings unless otherwise stated. (see note 1) except for: \
Press and release the MAN button @ 1o change from one
d.c. voltage level to the other. PULSE PERIOD 2 20n—14
VERNIER 3 cw
PULSE PERIOD 2 EXT(+) PULSE WIDTH 7 10n=14
VERNIER 3 cew VERNIER 8 Ceanter
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY B 35n—14
VERNIER 6 CCW
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 ccw
AMPLITUDE 9 5.0-2.0 . ~
VERNIER 10 cw £ (p (-}”7
OFFSET vernier 11 - - ‘
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0 " - , “«
VERNIER 14 cw UPg @
QFFSET vernier 15 — :
OFFSET switch 16 OFF
NORM/COMPL switch 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ switch 25 NORM
No external input signal |
’ ‘ 2V/em
2. A model 3440A digital voltmeter with a 3444A oy :
. plug-in was used for the d.c. measurements, . : PULSE PERIOD 2 20n—1u +12.6V
: VEANIER 3 Cw
3. A model 180C oscilloscope with 1801A and “ PULSE WIDTH 7 10n—14 —12.5 ——
1821A plug-ins was used for the waveform measurements. VERNIER 8 Center
2Viem

4. A model 8015A pulse generator was used to pra-
vide the external input signals,

0.2us/cm
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|
PIC AB ;
i
S
R V- s , -
.
|
R4 2l R22
i i) 8 iy ’[’ 137 301 1
f ULSE
PULSE i P
L35V L2 SWITCHING
SHAPER aEY -2 pH v . sTacE E
o ERvEY
| . 16,2V a3 - Vchlza ;EQ 5
2 9 )2 e
) L, au [
- [13} RS = BEAD o PULSE
" c2 RS ca az nd . _ } DRIVER
n 2 N0l 7p| 8 > a1 R3 0 .
canl Loy Lezs =T 1 -
ATp 100 Ta?p / 12p
]
t3 C N
e BEAD 5"'3.;\ Rll_‘ifl PULSE
& e : UT STAGE
R e 100 QUTP Al
4
Ri, R7 RS 18p
133K e 133K
~11¥ CW AMP, VERNIER ' . - PIOA7
+ 14,5V CCW AMP.VERNIER : Rt ﬁ)us av (}\ Re?
28 L, X
~5EY
e -®
FRONT PIOA7 RIE o) VOLTAGE ' ) R R31
FAREL | 2 258 SCURCE R1g b O
— J PIQ A7
: 2
1 cow - ]nj p— A W
LoAD
. : RY 2 7 R fYas ':— P -, g B
10K » 8.08K RI8 ”ﬂ’)ng N = vk
P ow
. ' aMP : ] o] R15 R17 m:m = ca7 Lcoa 1" :—__ c9 ] lcao @
VERNIER () BT 0K B2 Tion Tin Tip | Rz Ly Iy
K2
g - i
~
- PHASE Riz2 '-5€ I}‘ 3R2 - £s2 RSS RS7 cs3 cee ce7 iy 53} c69
L 4 4 &4 + =
SPLITTER 2057 A7pH ATyH 7208 00T ok .2 T 1n iy 1on Y .
REB RES  {R70
FRONT
FANEL !f‘IDA'? 150 w0 3180 !
RSB Vs .
— o118
cw r _ 68 Qh) = = @
5 R4
frJ . =Y Ri0 il a7 -B.5V
P/O A5 . [nr L3 a3g 10K j 8.08K L ov
cow 0 ) VOLTAGE o .
‘ SOLRCE
AP .( RsE cst I 57)0:5 o Do
cen R [ VERMER O | 316K T IV CW AMF VERNIER 4] oy g
it S P A ® 9 Fam uzz@— | 5 -14,5¥ COW AME VERMIER
! \52
!
Lo ces ¥ 1 PULSE DUTPUT
® 9% As3 L ML STAGE '
! 100 u-3%p | RES g
s R4D : feey 39 1 RiL RiT g 100 c
100 66 G, 00 133K Fe70 L3IK N 24
86 | 39PF 1on
~8.6V PULSE . 7 RT1
i b 5 SHAPER T o 182
- e
A7 1 %6 e | A0 ci2 ~-8.8 R 5013 ay
i = ; an » . PULSE
EE n | S zip + DRIVER
u— RB -13v
510 — 661 166V )
' -135Y S J?J |
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V1Y 17V I -7y

FIGURE 6-10. OUTPUT AMPLIFIERS 8013B




6-29

PIO A7

INT LOAD
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. outt
In

51

BC OFFSET
P17V |
|
! REO sREl Lcao  SRe2
| 3,571 2535 L7 39,2
CR2 Ny, 020
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OFF VERNIER
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FIGURE 6-11. OFFSET AND ATTENUATOR 80138
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Table 6—4. Add the following component

Ab C67 0150 — 0093 C—F .01uF 100V

Schematic 1. Add C67 as shown helow.

-0. 7y

R27 R28
10K oK N CRO

-U'gv—ﬁ{)ﬂlﬂ Lcu
10n

R2§
121K

CRB CRY
el
T %

RS51
G.81K

CE"
L i -

RAMP VOLTAGE
SWING LIMITER

-1evy

OZ!QD - 1BV

€25
007

v

CHANGE 3 {for seriai numbers 1412G(0101 to
1412G00330) Replace figure 6—5, Component

Layout, Board A5 with figure 7—1.

CHANGE 4 (for serial numbers 1412G00330 to 1441A10001}

REPLACEABLE PARTS

Malke the following changes to the Replaceable Parts Tables.

Table Assembiy Change

6—4 Frame Replace with table 7—2.
6—5 AB Replace with iable 7—3.
6—6 AB Replace with table 7—4..
67 A7 Replace with table 7-5.

COMPONENT LAYOUTS

Make the following changes to the Component Layout Figures.

Figure Assembily Change

6—1 Assembly Diagram Repiace with figure 7—2.

62 AL Replace with figure 7—3.

6—3 AG Change board part number to 08013—65504.
6—4 A7 (Front} Change board part number to 08013—66505.
65 A7 (Rear} Change board part number to 08013—66505.

SCHEMATICS

Make the following changes to the Schematics.

Figure

Schematic

Change

ABR139: Change value to 162 ohms.
ABR141: Change value to 301 ohms.

ABRB84: Change value to 560 ochms
ABR193: Change value to 1.27K,

A5R199 and ABCR41: Add as fallows:

H199£ ¥ ca
365 <

Huré
150
P

La
68

RES
n

ABRL11: Change value to 0.22 UH.
A5R111: Change vafue to 562 chms.
ABCEB: Delete capacitor.

ABRS53: Change value to 120 ohms.
ABRB4: Change value to 287 ohms.

Replace with Figure 74,
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