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alsl +3 NS +ou2 240 @ R476& Y, \\ STes
R4ale \'\, - 4) 33 ! Vo 100
pa— - Q406 Sas 0446 5,39 +9.73 i ; <
A
H& cao7 8.1 calz Q456 Qa6s 973 ~
s.s Joolt sy cano Rjgg CL8ES LR487
@ Eeretll +13.7 130 mH
HEAT SINK
LEAD CLAMPED
=4 BOAR
o VERT CAg-OUT uT D To CASE
. -1sv — “
C‘,‘:? REFERENCE DIAGRAMS
NOTE: . !
SEE PARTS LIST FOR - YISV ¥ ‘:“’f? & VERTICAL INTERFACE
STrNITONDUCTOR TYPES cave ca97 3 & HORIZONTAL AMPLIFIER
ol il & 2 AXIS AMPLIFIER /CRT
s
TrRase TP497 N ¢ CHARACTER GENERATORS AND OUTPUT
Lase
Las7 L4554
14T I 14T |E 14T
TP 494 e—¢ \T
HE | HF TP HA HE HD HC
— T 1 e
| vouraces e waveronus obined ander
| conditions gven on Diagram ¥ SIGNAL FROM FRO.)NL o X <7>
k R i H PIN
- B REASOL+ PN SsassA PUSH (SPRING RETURN) VRS
SYSTEM & _ley PULL (TO LOck 1N FIND POS) s
VERTICAL AMPLIFIER &

7504



A HORIZONTAL
SIGNAL

B HORIZONTAL
SIGNAL

+5v ‘
us l TP374 ts
Gk DB G TP398 [
+ | Att ! op !
|1 R371
o8 50.5 13 bQ) J
- PENSATION o>———>> ” 3=
X-eoMPENSA B! TP372 R396 R398
‘ 40.4 432
Gy GH DF
— |B1t
\\%\L e H
,—/’J’//T/ &o } 3 DE
+ | A
|l
X - COMPENSATION | B10 u384 +5v = +15V
INHIBIT HORIZONTAL
1 CHANNEL SWITCH c395
6C GF pe {uF
— | B11 — >
PARTIAL MAIN INTERFACE ®_/
T—PARTIAL MAIN INTERFACE BOARD (D BOARD
> HORIZONTAL INTERCONNECT BOARD ORI ONTAL Ch NS =
ROM R395 R399
@ 40,4 432 TP399
I DN
DISPLAY B COMMAND > 12 M)
FROM =
(&3 1 16 |3 | 8 B
P c381 R387 38 C388
] P R38t 530 158K R3%8 330
- o8 b6 15K
K5 K50-52 — +1sv A
K50 -2 -
T RT390
‘ W r387 RG> R389 NLx
EH 5.1k 54K 2N
> *sY N/
A DELAY f;g SR384 R385 R391 R392
DISABLE H FROM } (TP) 0.9 2405 40, 40.9
& |y
CR50 ) R386 R393
L5
586 1.95.H ‘ a2 509 909
L - . bH
outT  IN oy 2 —isy
Lot -i5v —15v
1.95.H
6B (‘5‘“? S~ HORIZONTAL INTERFACE BOARD
RG1
29.9
K60 -52 oM REFERENCE DIAGRAMS
& MAIN INTERFACE
GE & Losic cireulT
_______________________ K70 - s2« & HORIZONTAL AMPLIFIER
=
@ SEQUENCING LOGIC
71
45.9
B DELAY A NOTE:
DISABLE SEE PARTS LIST FOR
CR70 SEMICONDUCTOR TYPES
L71
870 1.95.4H
outr IN dcvs wLB
h b +15v 5] HORIZONTAL INTERFACE (5> 0i5
L8t
1.95.uH
GA
R8L
4929
K80-52 oF

7504
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s45s58

HORIZONTAL & |
SIGNAL FROM

RS501
806

<D
~)
e
—%
X - SIGNAL ‘-’F
FROM PN ZV
e

®

NOTE :
PIN JF CONNECTED TO

NSTALLED.

TO RIN HA

<

TOPINKB

| conditions gwer on Dageam 12>

7504

VOLTAGES and WAVEFORMS obtamed under

RS
806

oR) —isv
GND

(TP) +50V

——~+50vV
csa2)
Ry

+ 150V
BEAM FINDER]E
PUSH(SPRING RETURNY)
cRSeJ\N‘Oo Nc  PULL (LOCK)
+50V +50vV +75V N
Rs21
450V 2.80K
cs88
2-1.5
Rgo9 L566
300 pH
+ R588 RS89
c’gsg P.53K 2.53K R566
Rso8 ?Sg: 2.5k
158K @
+16.97
+2.87 |HEAT TO RIGHT CRT
——— &— DEFLECTION
RS563 PLATE
1o LLEAD CLAMP-
ED TO CASE @
cw +15V cs6 3t 4
L. 506 1 F
R506 [ ool » 566
45 R543 Ls6a
47 1T
R529
0524 Rz +14.8
crRs523 CRS&3
1 Vo Gk .
+14.9 1S N ) Q@543
i Q504 +15.6! 2.3
@I +433\_ Rs28 cs4 o3 -
ST Q)
TP50a
R5=7 RS54
R504 RS23 X3 +0.35
s 10.7 K -isv CR564 )
+ 15V
RS502 R547
16s - 43K RS6!
7.5
LIMIT CENTER
a2 R.SQQOS =-S5V crsos Y/ CRSIB Se= +50V -5 V-—-—-y a
pc RS2s
CENTER 2.5k
HORIZONTAL
GAIN RS7)
7.5
RS\ S o~ R557
10030y 4.3K
+i5v
| S YV -
RS54 4o.11
s R533 RS5I 574
TPSI4 10.7K R537 1o
@ +4.47 27 @
| +15 R539 csst L +0.75
I’S’ 7 4.3k oo CRS7S +2.38
1 Q514 CRS533 +15.6 +1.37 V454
+14.88¢——K] .
+10.2 \J @553 CR573
@ G534 RE2e T A
R553 é; [ L574
RSI6 csle s R R "
L -5V IMF
= oo /2 ¢ Q576
LEAD CLAMP|
sy ) [TED TO CASE
RS74a
oo TO LEFT CRT
> t———~< & DEFLECTION
PLATE
RSB R593 +i6.98
.58% Q593 2 R597 @
+0.09 R576
cso) 187K R598 R599 2.5K
R591 $.53K 9.53K
37 5-15 L,
+11.6
- - ———— +12.3h R596
2.15K Ls7 6
‘ cs98 SOOpH
REFERENCE D AGRAMS RS590 2-1.s
604 R592 +15V
. RE531 '
AP 22K
@\/ERT\CAL AN IFIER 2.80K
@HORYZONAL INTERFACE
+
@2 AXIS AMPLIFIER/CRT +50v sev
HORI L OUTPUT BOAR
DLOW-VOLTAGE REGULATOR ORIZONTA T °

G CHARACTER GENERATORS & OUTRUT

NOTE:
SEE PARTS LIST FOR
SEMICONDUCTOR TYPES

HORIZONTAL AMPLIFIER

VRS
1069

@



+10.3 {
SUTPUT SIGNAL BOARD Y
a.s,
[ From | KL
PIN cC BV
@ RE&SI
Slal
Les2
&7 |1 —+
VERTICAL
SIGNAL
i
TRIGOER 4 EME TP es2 e Re&3
SELECTOR 2.9 69.8
R&%2,
Sl
ROM KN (@
PIN CA covs &
T 555 o Je59
@ Ro7a 4. 99K Kp| ‘ sl
ses6 XS cr69% 1 [Ele ou
sweep .
ol rA B Tce7a Ere
228NN & T @ R&673 N +14a.
FROM PIN Q Re7
| ko : F- 5% 9675, s
1 <&
! Q679 p672 ce75 00 R69S
4 a7
! CR674 =
-o.e5
! R&69 +0.02 +0.18|
Lo 100 R675 -5V
KH +i15v LEK .
B _SAWTOOTH TRees \
FROM PIN S i +0.02 Rer2 Reze +Gas & Je79
® [xe g sy T el e
y |
¢ K cer7 R&676 CR &76 oot
o T 207K 31X
R614 Re6IS | @
732 CRel4 2 27k cRele o
L A
ReI6 Rg77 axxi ) AT
R6I3 053 Lo v | FSATE]
ELY] +io. <
+15Vv 39 -5V .
e = —
GaTE REO9 Rez 513 %
o 820 60
—ou38 1A 8 puro
TP &00 i
) [©) ooz e
B ) f o2z ~[—
DELAYED GATE o}
FROM PIN N \{fec7
& | xa : 9607
ov oV,
-0.36
R&O3 .
80
A _GATE lalal :
FROM PIN L | 4
= R?gK : Peaz 5 TURNS
TP6os REOS ! o
1se 2 +5v  +5V .
-5V 1% .
| o ) @ 7 =
S SR | +s0v Htt 4omA
N i v RN S !
& >ig R6&606 Vi Rez2s 3K 3K a_- >
e s @
X sReZE 41,
[ 14A7K T ¢ J6S50
i
oeBl i U 12 i [Ear
(eePLy 11| Re23 o ) 2 !
il 27k Jesceze T
) -l
lllcezs @)
il Se6 Pos3
i ’?
@ G626 )
I |
[ +13.
oe2a ot
L I I i
; : - s0v se 495 | | |
R R&27 DCc | |
i 6o 76.8K ([CURRENT ONLY) N 07‘\0, : :
GND
s it | KHx i L
-5V iS5V v e ! ‘
-i1sv  (ocPL) +1SV (ocrl) v soatE : .= ngse ! ! b
! |
i < [ !
Reois i (VOLTS oNLY) '_MT|_T_T_"_V—
o < ew o I o
% Res L : I
i 50.5 1
-5y, cgls i IR
: ‘ 1 2 3 7 7‘ 6 5‘ CAM NO.
KR R 1 L 1 L
i INTO
7 - - % ccw  4nv|@ [ J [2mv] Usc.n.
NoTES: T From Q- somv| [@ o] |[zon\]
BT VT a— i1
1. CAM SWITCHES ARE SHOWN FROM 7 AP . o 1ov]
IN CCW POSITION. (@ INDICATES = -y " : e
CAM OPERATED SWITCH CLOSURE. gt .
REFERENCE DIAGRAMS : cw e
2. % ALL UNUSED PINS CONNECTED = v °
TG €HASS)|S GROULNG. @ MAIN INTERFACE L4 .
3. SEE PARTS LISTS FOR @ TRIGGER SELECTOR e
SEMICONDUCTOR TYPES CALIBRATOR BOARD - —
) Low- VOLTAGE REGULATOR Seslpnaton]
VOLTAGES and WAVEFORMS o
M 4 ® OUTPUT SIGNALS & caLIBRATOR &
7504

VRS
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+I15V
(ocPL)

P70I
+15V R7I3
(DCPLY 47
| - +75v dx
READOUT INTENDITY 1201 R701 2 7 SZLZFE
FROM PIN XN — K¢ L 47 R708 o727 2=l .
L ok 3 R706 0 136Kk
o perever | RI9e +is0v
N« [~ +75v
m R731
Z AXID SIGNAL
FROM |2 |< E R}-,os +16.97 47
& T703 {
P703 canditions given on Diagram
Q734
+
R736
180
I CR736
5V <738 NS
(bcPL) -03 BRI +5.18
l W’@
—15v mMa
HIGH VOLTAC‘E/Z AX1S AVMPLIFIER BOARD (DCPL) S
T764 g +isv
o Ry73 +15KV 02
R743 39k 777 = R790
UNREGULATED B0 M o Y
tis NOLTS
FROM CRT
> -5y
RID BIAS
+1SV R77s o, SRID B
5 +isv 5™ R777 L790
+50V % ";;;9 M .
TRACE
_ V799
R745 i
R740 cras
180% 9 (@ q " "%oo i
- - '
~-B0V T
R780 |R781 !
T4l CRTBY CR784( RTS T8t |
R74) \pF |
470K crR741 |
I
¢ i
+50V Ma I
T——} —— |
I +I50Vv
i
zsnl:)a e 7 i
: o0t ! VR786
! 120V R791
22k
T \
A | Al - — GEOM
M| ! —T25.3
- | | +55.8 Ms B s vsov
R730 & o0 K
470 6.3V AC —Lc
- i o. & { 792
CRT HEATER - I\I" ™ R796
MK g +40.1 ME 2.4K
— +75v T
R720 aimy | o
jlele) c720 ‘ 1]
796
;L 2o va @ ;L\ L
TP R744 l% R795
19 M a L7995 | . i R L.
% {R N\ HF! SISV Y AXIS
+50v EATEEEN 2 o
FROM o e FocUs JUR— 7 | YA
. +56.1 MO 0K
MN| R785 . —
— +15V 5M <793 ASTIG
—_——d I
L708 3
14T -
+15V (DepL) DS786 (T ¢ oy
N -
05787
82
Ty R786 3.57M { Z[ ] & R
47 o788 4 & Loaie circulT
FROM WIGH SPEED »—} 3t
INPUT 41085 LOW VOLTAGE RECTIFIERS
-5V (DSPL) cia9 _787 786 L788 L e
100 w50 -0} HV ATmH 6.3V AC @ LOW VOLTAGE REGULATOR
TEST POINT
& ~2560V FROM T764 4D FRONT PANEL CONTROLS & CABLING
%g‘—PI—Q—sgv \jﬁ \jj @ DATA coLLECTION
| - c7a87 €788
| -9l @ T NOTE!
L8 ) SEE PARTS LIST FOR
ATmH SEMICONDUCTOR TYPES

7504
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T8oL 17 &
.
l TP 55872 +150V TO PIN TG
cost +lcosz ER?&Z
]—.022 T 450wF S 20K
E P934-8 pPoaes +56V TO PINTK D
19
P93L-2 F982-1 l +118v 70 PINTH D
€961 +L cooz
T.OZZ :’* 4504F
e Po3tL ¢ = P93i-7 ’ GND TO PIN ST
20
TKBO4
208°F I .
i N ! 5
53512 ; > ; 5575 +66V TO PIN SC & COLLECTOR Q@953 <D
1
BTN | | cro32 +1lcosz
i"___% 022 l ! T {3004F
| | I
| - -
| P931-4 E_ 1 1 P982-4 ov 1o PINSB D
|
]
! 27 Qb T T 1 Ql 4\
| - > s . +15V TO PIN SG € POWER INTERFACE
1
| | ! T T HYV
! L c9o4 : | CR902 L6902 ( ) ( ) ‘ FUSE
| 2022 | ‘[ T 9500.4F SE oot
‘ Qv i ] i (TR FAST
! : L -8v To eMITTER Q927 D
28
! ™
| TO HIGH
| VOLTAGE
i
F8o1
| b +5v 10 PIN 5Q D &
| sLow
L :.CoBZzl PARTIAL LV
REGULATOR BOARD
I -4.5VTO EMITTER Q897 D
|
I
|
! 29 QF T ! Q6
! N 1
I . > | +8.5V TO COLLECTOR Q867 <
i
|
| caas ! | crRB842 c842
F.022 | | $500.4F
]
I I | HEAT
| QH 1 | SINK QE.
| 5 T K : -15VTO PIN TB ¢ POWER INTERFACE B
‘ [ B J
A T T T i
: V TO COLLECTOR Q837
: ; 5331 E +16 L Q D
|
[ | CR812 | cg12
! | T 1300«F
I i .
as | | 931-
! . G ! P2si-3 -50VTO PINTP § POWER INTERFACE <) REFERENCE DIAGRAMS
o J _—
} | @ MAIN INTERFACE
—————— —— 16 S~——PARTIAL RECTIFIER BOARD & £ AXis AMPLIFIER /CRT
R807 °
LOW-VOLTAGE REGULATOR
SMEg | oo 220 @
LINE TRIGGER TO
oL
6.8V / PIN
RMS R809 Py
P80o1 25°S * A4;01,42,038,04 NOTE ¢
R808 SEE PARTS LIST FOR
120 SEMICONDUCTOR TYPES
+ 15 l\ '| DS807  DS808 Ds8o9
‘\GRATICULE LAMP BOARD VOLTAGES obtained under conditions given on
Diagram

7304 ® LOW-VOLTAGE RECTIFIERS {Qibis



+15v
+150-VOLT
RECTIFIER
+5v

+15V
R927 R923
0.1 R926 39K
200
Rp14
+5v 10.5K
R943.
RS +5V
HEAT SINK R
(O -7.49
J-csws
i 0047
A
A R903
- 4 RS10 K
8v ? “ie.a3 | 100K 47K
+i5-voLT Q13 LY,
RECTIFIER N
® e
CR910
F872
oA
— FAST
+5v
2 >N\
sQ R875. rR888
100 1.87K +7sv
3%2 rses RiY's
. ©.
?ENAT 200 ‘“»17/\0883 +5v
INK '
RB74 [N +1L.47
1483100 |, |43 sy Ree?
VR 875,
iy Rees s50v
Q874
- 4.5V
L
+5-VOLT
RECTIFIER HEAT SINK-
HEAT SINK
+8.5V

PE

+1

R993
+150v 3 54
TG
—

+75-vOLT
RECTIFIER

G LR

% FROM PIN AE

TH

HEAT-—
SINK

Q973+
R973
600

TF |
RETURNED TO
GROUND
AT PIN
ST

+is0v

—15-vOLT
RECTIFIER

®

+i6v

HEAT SINK W

/‘UBZO

-6.26

%CRBIB Y sia
5

We

+150v TO
H16H VOLTAGE PIN ML (B
| BEAM FINDER 54558 +
|
|
|
|
|
|
|
|
& +75V
TE

R

~——LOW-VOLTAGE REGULATOR BOARD

-50-voLT
RECTIFIER

7504

SS—LOW - VOLTAGE REGULATOR BOARD

B

S"POWER INTERFACE
BOARD

HOUSING.

(TP)
+Ho |
R953
f |
+iov . crrac N
VR953 OWER INTERFACE BOARD
A\ 1oV - Pé, I
c866 |
T 100.4F PA
+50V
+75V UNREG | |
FU944 |
| |
CR9e2 |
- R943
- 15v K SE
R942
LOK (o) | |
+50 |
—0.19 -50v |
ov o8 SENSE |
+50-VOLT |
RECTIFIER 1
\ 1
| cas7
=S« F
REFERENCE DIAGRAMS
@) MAIN INTERFACE
@ HORIZONTAL AMPLIFIER
@ 2 axis AMPLIFIER/CRT
oTes 4® LOW-VOLTAGE RECTIFIERS
NOTES:
4 SEE PARTS LIST FOR FRONT PANEL CONTROLS
SEMICONDUCTOR @ & CABLING
% RETURNED TO SAFETY GROUND
_eov POINT TOP OF PLUG ~IN

VOLTAGES obtained under conditions given on

Diagram 13>

LOW-VOLTAGE REGULATOR (D15



si0408

HIGH O—

Low
OFF

CRi040 CR1044

50

48

510404
(GANGED WITH RL0O40

L

4,2 OPEN }N CCWPDSIT\ON -
v N
5*::} +150V +75V XT XW XV
3,45 Ta TE -
2e o [READOUT] XM READOUT SYSTEM BOARD
3° SHORTING
[CRCATS N
LOW=VOLTAGE REGULATOR
Z -AX|S
ke INPUTS
™
5V -i5v -50V R1060
91060
AT = = 56 55 54 ‘ 240 |23
r
|
POWER | l
INTERFACE P1044 A
1
s, N VTN TNV TN Ji07s
pe e ra SV <> 415V -i5v 15V 450V +5Y _GND -50V
T NE AT KS KR Fé3i-6 Po3i-s PL317 Po3t-d PG3I8
OUTPUT SIGNALS BOARD >
T 3 KW Pe31-2 (\LIBRATOR 80ARD . ‘
KD KB KV P&31-4
8 TRIGGER SOURCE 5’_3, 4é 2 31 >52 AN-A /\,/\,/\4.4< 2
WITCH
ao| | s3/ | 38 51 PROBE POWER
S1004
E
® sbusce 45 28 +15V L 47
UR - | 7 B g, B
P1002-4 | ' 29 " /?Q,FD) NN ATS AT W o |
o P1001-3 AK o
1] o < 55| | ‘E +5v | 4¢
VERT MODE -7+ | 5 1002-2 AG | B 1
1 — J1080 J1085
P 7;&-37 Ve NMer )
: RIGGER SELECTOR BOARD CCI K
GND a5
|
LEFT p__ & <
VERT ca iy "
P1001-2 <P [
RIGHT | __1_____
VERT © - \l P1004-1 g J
o (P1o0z2-4 e o “~LOCATED ON REAR PANEL
DS1001 ‘ P1002-5 4 43
| "¢ 10015 MAIN INTERFACE BOARD <
- s AF DN( 42
m*ﬂ( HORIZONTAL |
S | INTERFACE oM¢ 41
$1011 RD ‘ K
,—| P1OLi-5 |, & pag¢ 40
| 39
h ’i P1012-5 AL op K
1o < < 38
VERT MODEf-+-1 P1012-4
o
! P1O51-4 ;3 v P701-1 < 27
| >P703-2
| ]
LEFT - P703-1
vert S > <<*
Pioi1-3 (0 LOGIC BOARD
ey k- P1012-2 44 R @
P1012-3
15
> A8 FT 3 FA FB EQ
Ds1011 P1011-2 = ~ N N Ds4037
-
10 0
A P1012-1 gy
Al POt g I
— 7
17 18 1216 .y 13 )7 22 25 26 (27 15 )20 (28 14 )19 (29 17 3
A TRIGGER SOURCE ° N ~ o N 2 S ol o o & N
SWITCH BOARD ooy 7w owl @ R oo o ~ 7Y R n ¥ L (R o Y Y o . N
- - el - . N ' | 4 i -] N m L) ~ | m ~ ~ N Py o o H o
QX P R I IR B S X N & R X ] = ™ ® = N N S A = m w o ® 0 m @ W m ol 9 m m
al el g g g e 9 9 o 9 ¢ sl g S 9 9 ol 8 S o 9 ol 8 2 ol of ¢ & B I = -1 a2 {1
T & o & & © g i T & Y 5 i i o & b a g ¢ € & & & o € ¢ & o o o &
@ MAIN INTERFACE I P I I B — - A e o :
VERTICAL MODE —| R1023 ‘
& vLoaic cirewT WITCH BOARD ]\ 1\ /I\ T“’K Doa— CRI027 R4028 |
<& TRIGGER SELECTOR M ) U
w i 14 o I @« 4 4 o o u
@ VERTICAL INTERFACE s % x o ¥ « . ] Yy
+ 3 ul W o o b3 >
o 2 b3 p 2z 3 3 p3 3z b3 3 s S
<& VERTICAL AMPLIFIEP S @ 3 P 3 33 : Iz F H : z3 p3 32 S 23 2 23 2 3z 3 N 3 o
@ HORIZONTAL INTERFACE [ N o g * o & ¢ 98 o Ja o oo © oo ¢ &9 © o9 v . v N 0 N IS ‘
3 s o o o o o a o [ o o & Y QL o Lo o [ o [ o [ o + > 3
> > > > > 9 T
& HORIZONTAL AMPLIFIER <% z 52 3z z: 28 33 a2 32 |ag 2 a2 32008 22|22 232|a4%¢ B z = <
+ ) + 9 + O a + 9 33
OUTPUT SIGNALS &€ CALIBRATOR Q . 45 + O ] + 9 34 + 9 D) + ) ) o }
n
2 AXIS AMPLIFIER /CRT P o 0 N £y F o] n ¥
2 ! g g 5 g <
) Low-VOLTAGE REGULATOR 2 b a 3 S 3 7 a H HORIZONTAL MODE SwiTen
@ seauencing Loaic = o BOARD
@ DATA COLLECTION I 1 | ) | | 1 1 l 1 ‘
@ CHARACTER GENERATORS & OUTPUT ! i | 1 S :—; “
s$1024 I | | ' | | 1
L
NOTE: 4 J | S ——— J J

SEE PARTS LIST FOR
SEMICONDUCTOR TYPES.

7504
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FRONT PANEL CONTROLS & CABLING {1565

HORIZONTAL MODE



+

XN
<— REAROLT (NTENSITY
(re) Nl 5 OUTPUT TO
1201 &
[
—0.46 P
r — YERTICAL/HORIZONTAL
N p CHANNEL Ton
qr Cotmant 1o L
‘B Fl2-3 & P17~ (S B9
+9.31 xQ
—_—— - — Z AX1S LOGIC OFF
1 P N COMMAND W’c@wA
‘ see @ | S
R120 6 eV +5v L
1 l ok T' -]
1040 A |
R1040 XM Ll (22| R1223
\ READOUT] ‘ Rizos I 14 +9.31
5 CR120@ RIZ21
> 5 cRrR1223
3 75K _o.c2
CRIZ272 STROBE TO
d A Ri220 TO PIN S VSO, PIN 15
o 10w Uizs2 ’ CRI224 5
cRrR1207
urz2io RIZTL& R1223
3 N -Vsv iz z
TIMER 180
(TP)
‘a4 —3.6 -isv
14
cosz
TIME-SLOT PULSES
CHARACTER SCAN TO To UNzo, G170, UN90,@ui2e0ld
01251, U1252,01153 —_—
RI215 u1154,u|155® oe
5.6K .
(Te) (Tp) 4
1215 eV 122
S -las ia
(TRIGGER) /5 3 To-1 XA ¢
10 13 TS-2 xB: E\wa-o p‘s—qﬂ‘
8 - N
k3 TS-3 XE TO PH-I
7 |e s cRV2I@ %\/
RI210 ﬂ_ﬂ " TS-4 XH f —» To PiT-6&
470K U226
-isv 4 G—f -ess 10 Te-5  XJ, , N TO P2
——K TIME-SLOT &— TIME-SLOT
cRyzIT COUNTER |y TS-6 XKk, N TO PiT-4 PULSES
-5y RIZIG — [ “ouTt
15K 7 Ts-7  xq E\L>To PlI-2
_ T ci227 6 TS-8  ¥F, ELbTo PI7-3
15V 180 Q1226 _+i.55
' +0.02 e s TS-9 XD, H\L-FTO PI12-2
R R1226 4 Te-10  XC, NP TO PIT-2
CR1208 222 “— o oy
e -3
2
ND OF WORD
- TO RS
viz7o,Pin 5 VL‘
+Tsv
> +av U130, PIN
CR123Y unsc,u\zar,uviu D32, RN 2 Ur2z7a
3 e 13 -
CHANNEL ADDRESS COD Sume
| urzTo, Pint (B viizo, uu‘lo@ FROM QU85
U123/ Fu °® *EV
R1230 Viz
5.1 K e T 5.1k ~3.938
TP
vrzzol L2 %5y
. —
1 T To Uli30, sz® CRI227 5 o
L= U170, PIN2 N = RwoRDR
I TRIGGE
Ve TS €190
° TO UII30, PINI
L s 032 SN @ vi2278 wIZZ7C 2270 @ |
T <1230 & UI170, pma@ X
.00l B £ ci267
~—————— CHANNEL COUNTER———> WORD TRIGGER — >
REFERENCE DIAGRAMS NOTE:
MAIN INTERFACE SEE PARTS L1ST FOR
TYPICAL SOCKET SOCKET DETAIL SEMICONDUCTOR TYPES
U230, U123, U Urz227 LoGIC CIRCUIT
@ VERTICAL INTERFACE
(& HORIZONTAL INTERFACE PARTIAL READOUT SVSTEM BOARD
@ Z AXIS AMPULIFIER/CRT
P FRONT PANEL CONTROLS & CABLING
VOLTAGES abtained undr conditions given on DATA COLLECTION
pearem CHARACTER GEMNERATORS & OUTPUT X
+ q
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cuso
felel) 2

WORD TRIGGER
FROM Ul227D PVN4@ 3| +1.08

zA STROBE FROM cRriz24®
LeFT v:R-rw:A\_,__v%
X

FROM
- [
RieHT vERT CAL ﬁ/ L A — TS
FORGING OVER-RIDES [ FRoM P13 v B I
1 %
~ A HGR'ZON*ALJ e TIME-SLOT | TS5 M (/1190
FROM P 1&-5 PULSES. RII93 4
B HQRIZONTAL*L/>> FROM 20K
FROM Pi7- i ui226 |Ts-6 P ttam 5]
LEFT VERTICAL )/9‘ RII26 20K ZEROS
FROM PIO22-1 Ty I . Logic
RIGHT VERTICAL ﬁ/ RIZ7 €
CHANNEL INMIBITS | FrROM Plo22-2 Rl TSy 20K MENORY
% R1122 Ri127 41407 —
PR e Y R aie $750 b 41437 nsv E
750 R1123 R1128 13|
B HORIZONTAL ﬁ/ =i 56 750 +HI5V +2.8
FROM P1031-2 ' RII3 ciral Ril4l T g
750 Ycrriiza DISPLAY - (TP)1 190
RIII2 .00l NS
BTN RI117 taze Kip_ TO ~
750 vy - cri207
Yerinzs JCRrils Yeriiza cR1128 ' 1 _Rila7 (TPIVISS 4
Yeriliz fs 1328 133 3.04 — 7
crRINT Yerzz = 414,37 TI5V 6
S
LEFT vERTICAL 2> =
cHanneL 1 SRET IeShm = risv
=5 s +1
CHANNEL 2 “,__E;DL ERT‘CA\‘*A/ | - '°s
zH | 7.8
3 T = 14
crannel 1 RLEET YEETICAL Ty Q1150 ¢riis2 -1
Z@ = U130 =T 0
COLUMN ANALOG | channEL 2 RIGHT VERTICAL L —— c-2
GATA IN _FRO
% o=
A HORIZONTAL X7 2 END OF WORD =
CHANNEL | ROt Plo-5 g FRoM uIzze uies|Z .
A HORIZONTAL N/ " COLUMN DIGI TAL DATA
CHANNEL 2 FROM Pl6-t Zo. | coLuMN ® -isv CoLUMN 13 -= 1o
B HORIZONTAL > 10 A +14.49 RIIS& DECODER - vI251,UI252 ,UI253
CHANNEL | FROM PI8-4 ’;\2 I SwWITCH (TP)I130 T2\ < & | Vizs4,uizss, U260
, B HORIZONTAL L7 5 . o7
CHANNEL 2 FROM P8 7 -8
E) R1140 T ) E]
T 7.5K =24
RIV31 R1133 R1135 RI37 ] ov i
SIK 12K 16.5K 21.5K Z o
RI132 Ri134 R1I36 R1I38 E) e
13K 75K SIK 30.1K
- 2
TSz 1 Q1163
[
428
Ts- &
© v2.24
Ts-a R1163
$——=FROM UI230 PINS] 24K
T -
A FROM UI231 PIN 5FADDRESS & |
FROM 7] CODE FROM <
vizze Ts- FROM U1232 PIN S
TS-7
s +5V
Te- ts sV
o0 \ 2t
R-1
> Y 5 I
RI172 RI174 RI76 R1178 .
30.1K 30.1K 150K 30.1K =
3 R-3
RI17 R1I73 RII75 RII77 urise |'2
150K 37.4K SiK 30.1K ul1zo - e R-a
“ (TR}l 7e 5 ROW DIGITAL DATA
R, To Cri22 ?
5 B 13,9 ow | Ri265, Uizsi, UIZs2
———— > Rr-e [ U253 U254, Ui2ss
LEFT \/ERTICALS> - PECODERIZ 01260
[ —_— w7
crannel 1+ GEEDYE > Row P
= DATA
- LEFT VERTICAL \ N/ s i
cranner 2 SRET ERTH > SWITCH
RIGHT VERTICAL % 2
CHANNEL | "plonm B — e  +&-i0
- E]
RIGHT VERTICAL ﬁ/ D 3
ROW ANAULOG |CHANNEL 2 “opq BT er\’
DATA 1N FROM . A HOR ZONTAL ﬁ/ B
CHANNEL | FROM Ple-2
A HORIZONTAL ’&% [l
CHANNEL 2 o B S o
B HORIZONTAL , 7 w0
CHANNEL | ERON | P 1B-3 *—?:
N o B HORIZONTAL > B
CHANNEL 2 From Pls-1 3
PARTIAL READOUT SYSTEN BOARD
REFERENCE DIAGRAMS
NOTES! GMAIN INTERTACE
I.C=COLUMN DIGITAL DATA 4. SEE PARTS LIST FOR . @ FRONT PANEL CONTROLS & CABLING
VOLTAGES abtained undar conditions g on SEMI CONDUCTOR TYPES
+ vugan G 2.R=ROW DIGITAL DATA G sequencing _ocic 1065
VRS
3.TS:sTIME SLOT PULSE @ CHARACTER GENERATOR & OUTRUT

® ‘
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CHARACTER
FRCM Ui2I0, P

!

RSN e

+5V +5V +5V +5V +5v
8 ’s IB Ts 8
NUMERALS SYMBOLS PREFIXES LETTERS¥ | LETTERS*2
= (RowN) 5 (ROW 2) (Row 3) = (Rows) (Row &)
FROM R-2 FROM R-4FROM R-5 FROM _, R-6 FROM _,
PINTI B} vlae,PIN6 B UIIB6PINS UI186,PIN IS B U8B ,PIN 4 B
c-1—o [c-) =—F0] ¢ fe-t —>—im c-1 —s [c-1 =y
C-2—rdi c-2 c-2 > c-2»—ovV c-2—=——N
6 urest 6 <1.//252 6| U253 6 ul2s4 6| U255 —+
-3 -3 -3 —— - IS c-3
c-3 2|2 c-3 2] ¢ c-3 R -3 »—p -
e 512 coLumn | €74 51/ oLumn [ €7 5( 7, oumn | €7 S coLumn |77 5%
UMN CHARACTER CHARACTER|E CHARACTER[COLUM CHARACTER]| CHARACTER| +5V
DIGITAL | C-5—>—— 3] 4 GENERATOR D;DGA‘;AA‘- C-5 »— 35| *GENERATOR ‘3‘DGA'IQ‘— C-5 >—5] XGENERATOR) Déi;j?L €-5 > 5| HeeEnERATOR Dga;l':L C-5 >3] YGENERATOR RI256
ATA - T T b
Fron c-e>»—5 >\ FROM [C-6 »—H— *2 FROM [c-6 »— Kk *3 FROM |c-6 »—— 4 %4 FROM |C-6 =— 1@ *5 6es
Ullse “ U166 “ Uliee S Ules “ +Sv
C-7+>——6 =7 e+ M C-7 1 c-7 >——F
& T = 3 [
c-r8>—37 16 c-8»—3|C G ‘e c-8 > 16 c-8 >—az1 16 ZwKzss
c-9 5|8 C-s > g|a T c-9 = c-9——=la
c~'o—>—2—9 7 C-lo——=> R | C-10—a]E ' c-wo—»—zo H—1
VERTICAL
1yo 10 ) 1\0 lno SEPARATION
+6.9
SISV -15v -5V -1sv -5V 45V +15V
+4.94 T
R1270 il S
K
=
RI258
22K
RI269
DECIMALS, R-7 82K
FROM U186 , P INI[4
+5V
RI2Z57 t4.94 ure27zo
3.92K L1270
+1
> +4.94 O T SuH FORMAT +6.26
. GENERATOR
3
iy RERRE, ENaNs FROM U120 :
. Ui210, PIN I3 |
SPACE WORD T ER FROM READY @{ PIN 13 B
INSTRUCTION L RIGG
R-10 FROM 512250, BTN 4@~ FROM Ul230 , |
ulige , PIN2 cla2e7 Ul2eo PIN S E)
00! CHANNEL FROM U123 |
CRI260 +0.79 ADDRESS A -—
TS -1 DECIMAL CODE FROM !
POINT FROM viI232
—
VRiZed rizes Loesu: PIN 7 5
S5.1K
TIME-SLOT PULSES N CHARACTER
FROM Ul226 @ Ts-2 4 J_ Z| “RosiTion Cdar ‘OVE/‘E 4
Riz66 cl2ee COUNTER ;
CRI262 8.2K 180 C-3 »—+H RlZZ\
re-3 1.7 4K 3.a8K _isv
COLUMN DIGITAL DATA
(e -1 -
Jisy FROM Ullee 3% sv
-5V
xS
[From o 57 risv
PIS- - crze
M

FROM N
PIS-6&

FROM @«‘

xR,

-1Sv

REFERENCE DIAGRAMS

GMaiN INTERFACE
& veERTIcAL
QHORIZONTAL AMPLIFIER
®5EQUENCING
GoaTa coLLECTION

AMPLIFIER

LoGIC

1.C=
R =
TS=

2. SEE

COLUMN
ROW DIGITAL DATA
TIMESLOT PULSES

PARTS LIST FOR

SEMICONDUCTOR TYPES

PARTIAL READOUT SYSTEM BOARD

7504

VOLTAGES obtained under conditions given on
Disgrem

Y- SIGNAL
ouTPUT &

é___
N> 75 RIN HB

X - SIGNAL
ouTPUT &
TO PIN UC

N

THIS LEAD
CONNECTED TC
PIN ZW WHEN
READOUT SYST
IS NOT INSTALL

CHARACTER GENERATORS ¢ OQUTPUT®
VRS
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest
electronic developments by adding circuit and component
improvements to our instruments as soon as they are devel-
oped and tested.

Sometimes, due fo printing and shipping requirements, we
can't get these changes immediately into printed manuals.
Hence, your manual may contain new change information on
following pages.

A single change may affect several sections. Sections of
the manual are often printed at different times, so some of
the information on the change pages may already be in
your manual. Since the change information sheets are carried
in the manual until ALL changes are permanently entered,
some duplication may occur. If no such change pages appear
in this section, your manual is correct as printed.



TYPE 7504

CHANGE :

R14

CHANGE :

R439

ADD:
R578
CHANGE :

C563

C573
c581

CHANGE :
R736

ADD:
C752

R752

CHANGE :
C874

Page 1 of 3

ELECTRICAL PARTS LIST AND SCHEMATIC CORRECTIONS

HIGH

MATIN INTERFACE

315-0242-00

VERT. OUTPUT

317-0133-00

HORIZONTAL

315-0682-00

283-0003-00

283-0003-00
281-0123-00

VOLTAGE - Z AXIS AMP.

301-0151-00

290-0135-00

315-0152-00

LOW VOLTAGE REGULATOR

283-0192-00

2.4 kO

Circuit Board Assembly

1/4 W 5%

Circuit Board Assembly

13 kO 1/8 W 5%

Circuit Board Assembly

6.8 kO 1/4 W 5%
0.01 pF 150 v
0.01 pF 150 v

5-25 pF, Var

Circuit Board Assembly

150 Q 1/2 W 5%
15 pF Elect. 20V
1.5 kQ 1/4 W 5%

Circuit Board Assembly

0.47 uF

Cl/1169



Page 2 of 3

DELETE:
CR1260
CR1261
CR1262

CHANGE :
R1214

ADD:
VR1261
VR1262

R1260

CHANGE :
DS1031
DS1032
DS1033
DS1034

CHANGE :
DS1021
DS1025
DS1027
DS1029

C1l/1169

READOUT

152-0185-00
152-0185-00
152-0185-00

317-0393-00

152-0405-00
152-0405-00

317-0012-00

HORIZONTAL

150-0057-01
150-0057-01
150-0057-01
150-0057-01

VERT. MODE

150-0057-01
150-0057-01
150-0057-01
150-0057-01

Circuit Board Assembly

TYPE 7504

Silicon Replaceable by 1IN4152
Silicon Replaceable by 1N4152
Silicon Replaceable by 1N4152
39 kQ 1/8 W 5%

Zener 1w, 15 vV, 5% Tek Spec
Zener 1w, 15 Vv, 5% Tek Spec
1 kQ 1/8 W 5%

Circuit Board Assembly

Incandescent
Incandescent
Incandescent

Incandescent

Circuit Board Assembly

Incandescent
Incandescent
Incandescent

Incandescent



TYPE 7504 ' Page 3 of 3

SCHEMATIC CORRECTIONS

+\15V
RS0& {568
PARTIAL—
RS6
? HORIZONTAL
AMPLIFIER
RST&
.8 K

VR1Z260
— IS5V
Ts-1
VRIZ G| UlzeO
15V |
4 Ts-2 S
VRI1Z62
VSV
T5-3
PARTIAL—
CHARACTER GEMERATOR -I5V

d OUTPUT

&

Cl/1169



Maintenance—Type 7504

‘BC’ Grn on wht
{coax)

‘BB’ Shield for
BC

P11 (top) ———,

P12 (bottom)

‘BA" Red on wht
‘Z’ Blk on vio

‘X" Orn on red

‘BD’ Red on wht {coax)
‘BE’ Shield for BD

‘CA’' Brn on wht
(coax)
‘CB’ Shield for
CA and CC (two leads)
‘CC’ Blu on
wht (coax)

‘GN’ Blk on red
‘GP’ Brn on red
‘GQ’ Orn on red
P14 (bottom) '
P13 {top)

P16 {bottom)
P15 (top)

‘W’ Brn on red

V' Single-
sweep reset
to left vertical
compartment*

‘U’ Blk on red

‘T' Left vertical
ready indicator*
'S’ Blk-yel on
wht {coax)
‘R Shield for
S and Q {two
leads)

'@ Bik-red on_—" |

wht {coax)

=, .5

-

—

00-BEBO-0L9

[ 2

>

-

‘FT’ Yel on wht

‘AA’ Right vertical
ready indicator*®

‘FQ’ Brn on wht

‘AB’ Single-sweep
reset to right vertical
compartment*

*Normally not
connected

‘FH’ Orn on wht
‘FL’ Blk on wht

‘AL’ Brn on wht
‘AK’ Yel on wht
‘CS’ Blk-blu on wht

‘FF’ Red on wht

‘FN’ Gy on wht

Fig. 4-7. Partial Main Interface circuit board.

4-20
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Maintenance—Type 7504

‘AD" Blk
‘GM’ Blk on vio

'‘GL’ Brn on vio

‘CL’ Blk-gy on wht

‘EY’ Shield for EX

“EX’ Orn on wht P18 (rear)
{coax) P17 {front)

‘A’ Single-sweep
reset to B horizontal
compartment only*

‘C’ Blk-vio on wht
{coax)

;w——-—-—-—-—-——-’b' Blk-ora on wht

‘E’ Blk
‘G’ Shield for H
‘H’ Blk on wht {coax)

D i PRTRYT
€ re————"J Vio on wht

:Q‘.{;—-——«-«—-———-—‘K' Bik-yel on wht
e ‘L’ Blk-orn on wht

; 3‘\\ {coax)
~ ‘M’ Shields for L and N

‘_\ {two leads)
(xr _ ‘N’ Blk-grn on wht
s {coax)
) \'0' Blk on wht
v n s ‘AM’ Single- ! ‘P' Blk-red on wht
FA’ Bik-grn sweep reset
on wht to A horizontal ‘DQ’ Shield for DP
‘FB’ Blk-yel compartment only™
on ’wht' 'EO’ Vio on wht ‘DP’ Grn on wht
EW’ Red on ‘DN’ Yel ht {coax)
wht (coax) e onw
{coax)
*AG’ Blk-vio on wht ‘DM’ Shield for DN
‘EV’ Shield for EW ‘EQ’ Blk-red on wht

Fig. 4-8. Partial Main Interface circuit board.
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Maintenance—Type 7504

GND 190 TP

Fig. 4-9. Logic circuit board.

4-22 ®



Maintenance—Type 7504

™ ™ot
. 321 301

TP
318

TP TP
GND 15

TP TP
322 -13

Fig. 4-10. Trigger Selector circuit board.

®

Fig. 4-11. Vertical Interface circuit board.
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Maintenance—Type 7504

TP

TP
407

To
emitter
of Q484*

emitter
of Q486*

*Soldered
connection

Fig. 4-12. Vertical Output circuit board.

+15 GND

Fig. 4-13. X-Y Delay Compensation circuit board (optional).

4-24




Maintenance—Type 7504

TP TP |

GND 373

30VI¥ILNI .

TP TP TP
+5 376 -15 372

Fig. 4-14. Horizontal Interface circuit board.

TP P

‘C’ Collector

 ®4C521 of Q566
: ‘B’ Base
RIA N = of Q566
L ‘E” Emitter
TfS————*-—-—'\ of 0566
s,
TP
GND ™—™—>-3
TP el JH e . | - T g i g s ‘E” Emitter
o ~ 2 ey P T (I atiisld ~ of Q576

‘. B’ Base
O of Q576
o

‘C’ Collector
of Q576

®

Fig. 4-15. Horizontal Output circuit board.
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Maintenance—Type 7504

FRON

™
-15 +15

Fig. 4-16. Output Signal circuit board.

Fig. 4-17. Calibrator circuit board/switch assembly.
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Maintenance—Type 7504

TP
+15

230

+50

KTRONIX, INC.

oM

L« TYPE 7504 HIGH VOLTAGE Z AXIS AMP 670 0631.00 ASSY 3\(> 7

Fig. 4-18. High Voltage/Z2-Axis Amplifier circuit board.
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Maintenance—Type 7504

Q872 mounted

on chassis
Q863 mounted
on chassis
TP
872
TP
—15
TP = e . ; R84 _ .
A R RO7 4 oy -R878 1 ®-R8842 |, w— TP
E - ' E 3 L i +5

Q973 mounted

on chassis
TP
+150
0994 mounted
on chassis Q913 mounted
on chassis
TP
+15
TP
+50

Fig. 4-19. LV Regulator circuit board.
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Maintenance—Type 7504

‘QA’ Red-orn on gy
P982 (left) ‘OB’ Red-yel on gy

P931 (right) QC’ Brn-wht on red
‘QD’ Brn-red on gy

‘QE’ Blk on vio

‘CR842
{mounted
on chassis)

A

: i
' CR902 |
 (mounted

on chassis)|

'‘QG’ Blk-wht on vio
‘QH’ Brn-vio on gy

‘Ql’ Brn on red

‘QJ° Brn-orn on gy

Fig. 4-20. Rectifier circuit board.

Yel on grn Orn on blk
{soldered) {soldered)
¥Yel on bik Wht
{soldered) {soidered)

Yel on wht Blk on wht
{soldered) 7 {soldered)
Brn on vio je—e Orn on red
{soldered) {soldered)

Orn on wht Red on wht Brn on wht
{soldered) (soldered) {soldered)
Blk on vio Blkonred Brnonred
{soldered) {soldered) {soldered)

Fig. 4-21. Power Interface circuit board.
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Maintenance—Type 7504

U1254

L I

WWIBEF R WGP

GND

e B={R1281-4

2Y,

P .
1298 R1288

TP

1288 1227

™ TP

TP
1211

SEE R I B R

Fig. 4-22. Readout System circuit board.

4-30

®



