




































































































































































































INPUT 

r-

I 101----+:1 
2 13 

3 17 

4 19 I 

5 23 I 

to 25 I 
7 29 
8321-----+ 

2 �I�~� I 9 1-------.1 
3 16 

4- 20 
OUTPUT I 

5 22 I 

10 26 I 
7 28 
6331----.> 

-12'1 -12V +12'1 -/2V 

r=--
1
o CIRCUITS 

I THRU8 
R3 R4-
G] (!J 

I �J�U�M�P�f�R�~� 

I (SEE TABL;) �~� A 

INPUT __ ----:----_-0-7...."..R"'2'---tftV QI Qj C}-
I G] G] I-
I P.I 

G] R5 

L _________ _ 2_.4_1<. __ 

+12'1 

TABLE: I 

----I 

RIO 
G] 

R7 
1.18K 
:! I �~�/�&�>� 

Y4W 

CRI 

R8 I 
2.7K I 

.... ----'.---- OUTPUT 

Gl3 I 
I 
I 
I 

�-�-�-�-�-�~� 

COMPONENTS 
R3 R4 R,b 

3//8170-01 +3/0V 7.51<. d25K!I% 
3.57/(/1./% 

JUMPER 
1.91K.!/% 

3118171-01 t6/0V 
3118172-01. +9/0V 
3118173-01 +IZ/OV t 1.9IKJ t /% 
3123922-01 +6/ov 7-"SK 3"7Krl'l13 

QI .. lii2 
014-505 

014-505 
014-505 

3212053-10 
0/4-S05 

JUMFER 

P051TION 
A Toe 

PtJSlTIOIV 
B ToC 

IB ECN 9827 CONT 

I2l SEE TABLE:. 

DAlE DtAftW,I,H DAn: �1�o�n�I�a�'�f�~� 

�f�-�l�'�~�#�~�.�Y�D�"�J�!�;�"�'�{�)� /p �~�.�H�r� 

�r�n�~�~�~�~�~�L� �T�~�E�I�~�~�~�~�~�r�P�l�i�l�g�~�s�~�~�~�:�T�~�o�~�R�~�I�~�~�O�~�~�E� 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TRANSISTORS TO BE 9ZI2092-IO. 
4. ALL DIODES TO BE 3Zr;,3024 -/0. 
3. All RESISTOR VALUES ARE IN OHMS,tS".J 1/4W. 
2. All CAPACITOR VALUES ARE IN MIcROFARADS. 
1. FOR ASSEMBLY SEE TABLE I. 
NOTES: 



/,,/ 
!o15-004~ I 
8 PLACES 

T"'8t..! I 
AJ'J'EM8t.Y /NPl/T COMPCN£'NTS 

NO. LEVEL PART A PANT B PART C PART LJ PART D pA.er ;: JUMPER. 

POSITION 

3123922-01 +6/0V 041 S10 041-442 \-;O:C4;::/,,---i5,;2;;:0c----H0;-:4S8;---';0::;47-7S0:-::14'---i.5~O~SI 
3/18170-01 fJ/OV 041 412 041-428 041- 520 042-431 014-505 
3// 817/-01 -/6/ OV 04 1-408 041- 442 JUM PER t-:00O;-44OCII:-_"'::':;22"'OO:-+O:-;4:::B:---<J4~7::-+0"IOC4:--"'50"'5';o-i, 
3118172-01 f9/0V 041-408 041-412 ~ 042-422 014-505 A TOC 
3//BI73-01 fl2 or 041-408 041-412 041-520 042-422 3212053-10 

042-431 014-505 3//8227-01 O/f3V NOT 115CO 041-428 0<1-520 
3//8228-01 0/f6V • 041-442 041-520 
3//8229-01 0/f9V , 041-412 041-520 JUMPER 

048-047 0/4.-505 POSITION 
042-422 014-505 B TO C 

3//8230-01 0/f121/ NOTU5fD 041-412 041-520 042 -422 3212053-10 

TYPICAL TRANSISTOR INSTALLATION 

L8JLECN 9827 CaNT 

PART NO. 
3263024·10 
037-068 
041-570 
041-442 
048-391 

3212092-10 
PART A 
PART 8 
PART C 
PART 0 
PART 0 
PART F 

REFERENC<' DoSIGNAT/ON 
ICRI THRU 8CRI 
CI,C2 
IRS THRU BR5 
IR8 THRU 8R8 
IR7 THRU BR7 
IQ3 THRU 8"3 
IRI THRU BRI 
IR2 THRU 8R2 
IR3 THRU BR3 
IR4 THRU 8R4-
IRiO THRU BR~ 
I@I THRU 8QI 1@2 THRU 8Q2 

@J FOR JUMPER POSITIONS Sol TABLE I. 

[!1 ~t:~~~:io~~~ND NAMEPLATE INFORMATION 

lO. PART NO. TO BE AS SHOWN ON TABLE: I. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE 1815 COLUMBIA TECH. CORP. 
OR EQUIV. 

-g_oWRf 0 lE r 0 7 IIf dRAfTERS 

f R fIf PER ~41L: S 13 I f 

----r-ffi1:MPe-fS=N£lT IQ--B£----S±tBMERSE :r 1 TER 

6. COMPONENT DESIGNATIONS ARE fOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER A/'fPEX ..rJ"AN£J.,f,fDS. 

2. FOR PERF SPECIFICATION SEE 311817(;,. 

1. FOR SCHEMATIC SEE .3118175. 
NOTES: 



ffIGH~Aff,FY 31~------------------------------------------------------------------, 
1-) 

SCLECT 32'~------------------------------------, 
MEDDENSITY 

(-) 

CR4-

RI 
7.5K 

-24V 

R3 
471( 

R4 
31<. 

+J2V 

-(2V 

CRI 

R5/~ 
201<. ~ 

3 CW 

+l2V +12V 

-24-V 

RB 
471( 

R9 
31( 

-12V 

eR2 

-/2V 

R25 
@J 

RI8 
1.61<. 

R21 
5"'0 
~ 

R22 
5W 
IW 

R24 
IBft 
112W 

5.11<. R2G 
12K. 

GAPDElCCT 
INPUT 
(-12/0) 

-6V 
Q7 

10~ ____ -v§y.ZyK.~~13_2_12_0_5~t-~[/0 

CRSl ~ 

~-GV t [§J 

QB 
3212098-10 

Q9 
2~I~ 3Z12054;;p 

Rig I CR~ 
12K. 

j 
-12V -GV 

I d
GIO 

~3212074-IO 
r--

R23 
II( 

CR7 
32G302B-10 

CR9 

R27 
561<. 

-24V 

RI3 
47K 

RI4 
31( 

R28 
2K 

-12V 

R30 R31 
2.71<. 4.3K. 

(9 [§J 
~L CRI! LAA~ 
+" ~"'Rl2-

4.31:. 

t-----+-,-t{!V QI2 

1; R2B 
56K 

+12V 

CRIO 

-12V 

R34-
1.5K 

~)lm 
f C~/3 

R33 
561<. 

-6V 

CRI4 

/ 
'l/.'-

/J'..lll£ a 

ISSUE~ 

AOt"CO AJJ'f' J//~/4c-I'O To TA4t:.: L. 

/J.fPc C 
/ltMiCt> AJ'J'Y J'1/8ISc -~/ TO T.-f8{£ I. 

RUN (-) Z3 
WRITE PERMIT (-) +12V 

f/2V 

-6V 

":" fl2V WRITE REGISTER 
,----------------------------------------1---121 D.C. RESET 

25 

i-24VDC ~4 
-24VDC 35 

fl2VDC I 
-GVDC 3 

-12VDC 4-

P,S.GRD { ;t=1 
'--

i-24V 
r-------------------------------------~--~/~ GAP DETECT 

C5 C6 ICI J~2 C3 C4-
15 .0047 15 + 15 G.B + G.B 

+ 20V 100V~ 20V 20V + 120% ±20% 

~ 
CR..'~ 1 R3' 

R37 
10K 

3.9K 2 

R39 
12K 

Q/S ~ 
3201102 
"I'1!!. ~ 

OUTPUT 
(-12/0) -IZ~~~2 -12;~4 ~_/2V~~x 

3N 

fiJ I 7 
(R20 PULSE 

CRIB ..... --101--__ '----------,110 OUTPUT 

-12V 

R40 
ClO 120K 

.J30PF 

Amv CPO 17 

+1;-20%lI10% .!2°%lt2O%~35V135V 

.1-
R3S 
10K 

QI4 
3212098-10 

tV L- (-12/0) 
I-+-----+-,---tl.~ ) 9110 ~f 

-/2V -6V 

TABLE j 

ASSYNO. SPEED DENSITY C8 C9 CR4- C7 

31110072-10 36 IPS 6OO/550/200.0015.tlO%,100V .OS,;,t/0%,3SV OPEN OPEN 

311(;,073-10 112.5/150 IPS 600/5501200 330 (t5%.500V .015 tlO%, 35V OPEN OPEN 
311(;,074-10 7.5IFS 800155';'/200 .004T tIO%IOOV .22 t5% 35V OPEN OPEN 
31110142-10 SG-75 IPS ~OO/556/200 470pt, -<Sr.,3MV .027.!IO;;'35V OPEN OPEN 
3//8/52-0/ 60/PS S56/200 470pF, 8%.300 V .047 .tIO!li.35V OPEN OPEN 

ISpt 
±5%500V 

+12V 

REFERENCE DESIGNATIONS 
LAST U5t:O DELETED 

R4S 
017 
CR20 
CII 

R41 
18K 

~ 

f CR~t 
R43 
30K 

+12V 

@) SEE T,4BLE 1 • 

5. All TRANSISTORS TO BE 32012092 -/0. 
4. All DIODES TO BE .32C,3024·/0. 
3. All RESISTOR VALUES ARE IN OHMS,t~%:. ,14w. 
2. All CAPACITOR VALUES ARE IN MICROFARADS. 
1. FOR ASSEMBLY SEE rA81...~ 1. 
NOTES: UNLESS OTHeRWISE SPECIFIED. 

SCHEMATIC­
LCC GENERATOR-B 

0l/G07G 
IOF I 



DIODE _________ 

T,IIBL£I 
81M REFERENCE TABLE 

ASSY NO. SPEED DENSITY PARTA PARTS PARTe PARTD 
311G072-/0 3(; IPS (!{}Of55/Df200 035-509 037-4(,5 NOTUSED NOrUSED 
311(;073-10 IIZ.sf/SOIf'S 800/5St:./2()o 034-212 037-344 NOrUSED NOTUSED 
311(;;074--/0 7. 5 IPS 800/55"'/;:00 035-989 037-454 NOTusm NOTUSED 
3116/42-/0 56-1S/PS 800/556200 034-2/4 037-3</-3 N07U5E:DN07USE:D 
.3//8/052-01 60/PS 556200 034-2/4037-27.3 NOTUSeD NOT USeD 

PARTe '---, 

@J :---, 
I 

~CAPAC/,~0~:.3IIG071-IO 
PARTA 

~. CAPACITOR 
2 PLACES 

PART a 
@J 

-TYPICAL TRANSISTOR INSTALLATION 

PART NO_ REFERENCE DESIGNATIONS 
3201100-10 GIS 
3212053-10 (}/, Q3, QS 
3212054-10 G7, Q9 
3212074-10 GIO 
3212091-10 Q2.1i!4,Qt:. 
3212092-10 QIJ1 Gf2,QI.3,QIC"Qf7 
3212098-10 Q8, QI4 
32G3024-10 CRI-CR3,CR5,CM, Cil8-CR20 
32G3028-10 CRl, 

034-2/2 CIO 
034-963 CII 
035 969 C2 
037-071 C5, C/D 

PART A CB 

041-408 R35, R37 
041-409 R42 
041-410 R23 
041-550 R4, R9, RI4 
PARTS C9 
PARTC CR4-
PART 0 C7 
04-1-303 RI6 

ISSUE~ 
.'OJ. ["",,_-,c'-' "-__ '--'_ .. ,,--------

CHUGE DESCRIPTIO. 

/SJ' js" A£).OEPAs.rY J/~/42~/o 
/.J'J' 'c' -'1iJ/JEO ASSY J'/l8/S2-01 

PARr NO. RfnRfNCE DESIGNATIONS 
04-1-430 R34 
041 -43ID R4I 
041-442 R30 
041-482 R/9, RllD, RJ9 
041-484 R40 
041 497 R21 
041-511 RJr. 
041-5/9 R27, R29, R33 
041-520 RI, RG,RII 
04-1-411 R3, RB, RI3 
041-5GO R2, R7, RI2.R28> R44 
041-5GI R25 
041-570 R20 
041 S7I RI7 
041-584- RJ/, R32. R38 
04-I-GI2 R43 
041- 595 R24 
044-.313 RS, RIO, RIS 
047-302 R45 
047-891 R22 
041 - 437 RI8 

@ IN5TALL PART5 I>.. THRU D PER TA.BLE I. 

[!1 ~EARR~J~~No.~~O~ND NAMEPLATE INFORMATION 

10. PART NO. TO BE A.~ ~HOWN ON TABLE. I.. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAl TYPE IB15 COLUMBIA TECH. CORP. 
OR EQUIV. 

~MARK POT REF. NO's . .12 HIGH CHARACTERS, 
COLOR WHITE, PER Mll·STD·130. DO NOT 
IMPRESSION STAMP. 

mTR1MPOTS NOT TO BE SUBMERGED IN WATER. 

6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL 

2. FOR ASSEMBLY SPECIFICATION SEE .311(;077. 

1. FOR SCHEMATIC SEE .3I1G07~. 
NOTES: 



~ 

READ PERMIT H) 17~------------------------------------------------------------------------------~~-. 

-/2V -/2V 

R" 
15K. 

-/2V 

1;5 
ZK 

C3 ~ 
GAP DtTtCTOR .0018 CRI CR2(,7 QI 

INPUT(+) 13~------~~--~~~---'~~--~~-'-----fC 

(I 23 
CR9 

24 CRIO 

RI 
18K 

CR~ 
R4 
301( 

+12'1 

-/2V 

-/2V 

C4-
IDoap" 

PG 
7.51<. 

CR4 

-!2V 

1<7 
30K 

25 
CRII 1<12 

4.7K. CRI9 RI5 
I.5K 

2& 

27 

L PC READ DATA -

" 32 

7 33 

8 34 

9 35 

+12VDC 

-12VDC 

P.5GRO -{ H=1 
L-

CRI2 

CRI3 

CRI4 

CRIS 

CRII" 

CRn 

l CI 15 + 
iTt20% 
·1 20V 

C2 
15 
t20r.: 
20V 

CRI8 

RI! 
3.9"-

RI3 
4.31< 

Ill4-
301:. 

+I2V 

CR20 

RIC, 
3.9K 

Q4 

CR7 

'2 
{o'9 
471<. 

- .. ;::v 

Q3 
3212053-10 

CR8 r--
+----*------11 !5 

RIO 
271< 

L,'"Jr: ::;E;::'15T£R 
-=\EC:£T :-) 

trz,v fl2V 

CR21 

1117 
221< 

tl2V 

-12.V 

RI8 
21<. 

-/2v 

125 
=3% 
JW 

Gfr QG 

CR22 
~----'--.ti---<>-----------I/9 LONG I TUDI NA L PARITY 

L- tRROR(-) 

5. ALL TRANSISTORS TO BE 3212092-/0. 
4 All DIODES TO BE 32<;'3024-10. 
3. ALL RESISTOR VALUES ARE IN OHMS:! 5%, '/4 kI. 
2. ALL CAPACITOR VALUES ARE IN MICRor~RAOS = 5.%. IOOf. 
1. FOR ASSEMBLY SEE 311G087. 
NOTES: UNLESS OTH£R,,"1I5t... SPEC/F"!ED. 



..-... """'""'" ~n """""" .. n .,....,~ 

A EllA! /0";- C J P"rOD. ~~"fi~.F~i~'" InI~rf I ~ 

j""'''-'' lr·OG 

~ G N1 

~ ~ 
.7f == 

, ~ ~ ~ ~ ~ , Q~ ~ ~ ~ !:.: ~ 1.tI,~ - ~ ~ E ,.... ltl CO ~§~~rro:~WCict~ '" ~ 
w 
0. V f"""-'" 

~~~~~~~ ~~~ 
>- PART NO. ",5 "'6 ... (9] REFERENCE: DESIGNATiONS PART NO. REFERENCE DESIGNATIONS 

I W C8 ~ AM~ 3212053-10 Q3 041-430 RIS 

I I ~ 3212092-10 QI, Q2, Q4, 05, Q~ 041 -4310. RI 
I 

3263024·10 CRI THRU CR22 04.1-4B3 RIO 
033 OB2 C3 041-~8~ R2 

I 
034-950 C4 04./-511 RII,RI6 

>- 037 -990 CI, C2 041- 520 R(' 

'" <r 041-406 RI7 041·5,.0 RS, RB,RIB '" w 

'" '" 041-409 R3 041-584 RI3 

I ijUUQU~U9~ 4~' 411 R9 041-(,12 R4, R7. RI4 

I I 041-412 RI2 0~7-302 RI9 

~ = ~~U~ ~ ~~~ l~&~ 
V3115720-,2 

~ \ 0 o MARK PART NO. ~ NAMEPLATE INFORMATION 
\ PER MIL -5TD·130. 

\- 4GO-004 \\::" ""'-" 

8. PART NO. TO BE: 31110.087'10. 

7. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUM/-SEAL 
TYPE IBI5 COLUU8/A TECH. OR [OUI'/. 

2 PLACES 6 COMPONENT DESIGNATIONS ~RE FOR REF. ONt Y. 

GI5-004- 5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

2 PLACE:5 4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAl. 

~"~""'" 
2. FOR ASSEMBLY SPECIFICATION SEE J' Ie:; 089. 

1. FOR SCHEMATIC SEE..3 f IG 088. 
NOTES: 

DO NOT SCAlI DaAWM:J ~- - .- ~ 

COMJIIUT81111 ...-o~ DNlalON 

~on.:N~ AMPEX ... a...aX--.cut...v.IIIIC1T'Y.CAU~ 

"""'" """""" ""'" ~ -- ~-

~ ""'"' 0'0 '<'12" e.., ~ CIRCUIT BOARD ASSY ALI..5HAZI'monAmllOl..II1OC'lOll 
11'01"'.1:1 CC*e UDII.....-.oX. -OlD .... .- .. 
~~~ ./ LPC TIMING -8 TYPICAL TRANSISTOR INSTALLATiON - G'-. CMn J. .-9,..",,,..,,,/,' """"'" 

DmMN _ ~ oA.i.....,Z ~-/-.S' 
C) 

Dr~9150'T 
.~. 

FlNAf.. 8//VI TM'72f1cID en 3116087 --. lIT wm ON --.J 
~"'" I"'" 2: I I-I/OP' 



REVISIONS 

r--- ISSUE DESCRIPTION DRAFTSMAN DATE APPROVAL 

I 12 A ECN RA~-54- D£V. PRoJY-~) B.Il""" ?"-p ~,.....,!. 
2 9 

I 
TABLEI B ECN 911-31 ~'t1l' 11;1~ ~ 

3 16 C ECN gil-AN PROD. tI.f'~ 3-3·"4. i 'ft<{IJ;#?? 
4 19 ASSEMBLY 

COMPONENTS D ECN 8732 lIa'V'lO i?-2f4 I j,(l.{(," INPUT I I 

5 23 QE: CR4 R4 E ECN8747 'fI ffil'CIvtJ .'NNB uj)':'1~ 
6 26 3107042-10 3212092-10 3263024-10 125I1.:t3%3W , 
7 30 3107259-10 3212092-10 3263024-10 12S.fl.:t3'/o 3W 
8 34 

I II 

I 
2 8 
3 17 

INPUT 2 
4 18 , 
5 24 1 -12 VDC -12 VDC 
6 25 ~ 
7 31 ------------- -- ---
8 33 I 

CIRCUITS ITHRU 8 
--I 

I 
~ 

I 
I R3 R4 < I 

/1 10 I 2000 ;> 0< 1 

2 13 I I I 
3 15 : I 

~"': 4 20 1 

5 22 I 
I 0 1 OUTPUT 

6 27 I I 

7 29 I 1 CRI I 
I B 32 INPUT I 

1 
OUTPUT 

I CR4 1 

I CR2 tv 0 I 

2 1 .1\ QI 1 INPUT 
+12 VDC I I fl.1 I 

1C2 

I 3900 I 
-12 VDC 4 I CR 3 1 1 CI I I 

+T±'5 
15 I + 20V 20V I R2 1 ±20% ±20% I 5 22 K I ~ER { 

I 
I ----------- -- - --------

SUPPLY 6 I-- -= -=-GROUND -=- -=-
+12VDC 

7 I---

'---

8. FOR REF ASSY SEE 3107255 

ILl SEE TABLE I 

I]],PART I A L REFERENCE DESIC,NATIONS ARE SHOWN. PREFIX THE. DESIGNATING 
NUMBEP WITH THE CIRCUIT NUMBER FOR COMPLETE OESI.GN/,TION 

5. ALL DIODES TO BE 3263024-10. 
REQD·I PART NO. I DESCRIPTION I REFERENCE - rZDNET ITEM 

4. ALL TRANSISTORS TO BE 3212092-10. DO NOT SCALE DRAWING FORM 2&02·t07 REV. 9·61 LIST OF MATERIAL 

3.ALL RESISTOR VALUES ARE IN OHMS,I/4W,±5 % • 
UNLESS OTHERWISE SPECIFIED THE INroRM~T!OH HEREON IS THE PROPERTY OF 

~ ~ AMPEX COMPUTER PRODUCTS COMPANY TOLERANCES ~~6~c¥Po":l'uJ~Ru~RBft.~~,ijzf8"'G~~Y·I"rop:RE; 

~'Jh~\t~~ ANGLES 

OR I/'( WHOLE SH~l!. DE M~DE WITHOUT WRITIEN 

2.ALL CAPACITOR VALUES ARE. IN MICROFARADS_ ± .010 ± 1/2" CONSENT OF AMPEX COMPUTER PROOUCTS CO. --- I 9937 JEFfERSON BLVD. .CULVER CITY, CALIFORNIA 
EDGES APPROX .. oro PROJ --<-~ ,-?:/ ..... ::J,/..-FACE. CORNER SUPER .TITLE 

I. FOR ASSEMBLY SEE TABLE I 3107042 TM-5 R OF ALL MACHINED 
PROJ . :?, ~ .... ' .. 1'/" '., SCHEMATIC -ENGR 

3/072SQ TM7211 -I PER MIL·STO·I0 ENGR fl: <.> 
OUTPUT DRIVER NOTES: UNLESS OTHERWISE SPECIFIED 310704;> TM 7211 MATERIAL CHKR L "&/'" i8'/.5·"'E 

'3107259 T1V172.12 DrrSMN .:8, H-..JL1'JI- 4·'22-<-, CODE INDENT. N0T SIZE IDWG. NO. fEE NEXT AS'S(. 1ST USED ON FINISH 3107043 
APPUCATIOH SCAlENONEl C 



CONNE"CTOR 
PART f3 

@ INSTALL PART A 7HRU F P£I? TABLE I 

El ~I:~i.i :~~~ 66a~' ~~ 9'IJ.,V 

fJ2ISEAl.. PRINTED CIRCUIT 510E ONL.Y WITH HU .... I· SEAL 
TYPE t SIS, COL.UMBIA TECH CORP OR EqUIV 

GMAI<!K. PAI<!T NO. p..t .. m NAMEPLATE. I~FORMATrON PER MIL·~TD·I~O. 

a. F'Jo..~"T NO. TO 810. A5 SHOWtJ HJ BILL OF MATERIA\.. 

t']C.[RC.UIT~"( ON FAR-SIDE. 

""" PLUS SIC.N. ON. C,",\"';..c..ITQR \NQIC. ... IES POSITI\J~ 

50 COM~~£hlT oe.SIGU~Tl0Io..LS A~E ~OR 1;:lE.1="E:1<E.t-..lc.e Ot.J~Y 

4, ASSE.""BLE PE.R AMPEX 5TANDAI,'[)S 

!>.I4EAVY l-11oJE. otoJ OlOOE. HJCICA.TES Cp.T\40DE. 

2:. FOR PERF SP~C'1='LCA.TION se..e: 5101044 

I. FOR 5CI-IEtv'\A.TIC e,Ee 3\07043 

HOTES: UNLESS OTHERWISE SPECIFlED 

R1VEi 
PAt=?T C 

- BOARD ~£ TAIL.. 
PART A 

TYPICAL T~I\NSIS10g INSTAlLA1LG'~ 

TABL£ I 

ISSUE DlSCII~OH 

A (""" 91/--'1 i:;v;J;:; 
[':.1\1 qJl. AN PROD, 

C ECIVB732 

D ECN8747 
E £CN 9076 

ASSEMBLy PART A PARr B P;4RT C PART LJ P,AHT E P..c-f".r F 

3107042-10 3107041-10 '2tJOS04-;/O 'DrUSE£) 212092-10 .326.3024-10 047-31)2 

3107259-10 .3107041-20 32tJ0526-IO 460-{)04 3212092-10 '263024-10 04r302 

31D70H TM7211 
3JonS'l TM12J: 

310725" Tn7'/. Z 
3101042.. TM5 

@] 
@j 
@] 

---' 

~T NO. REFERENCe OESIGNA.TION 

321209Z-10 lQl 1H1CU OQl 

lCRI TURV 8CR1 I lCRt TH.2IJ ecQ2J 

ICR' Tl<RU 8CR''''--_______ 1 

._-- ---_._-
031-900 Cl, tz. . __ ._--
041-40," IR2 THOU BR'? 

041- 511 IRI 1112J ar::l 

041-560 IR3 ".2U 8~3 --------_._--
l'ART F IR4 ""u 8R4 

PART D I~Z T#I?/I 8{}2 

PARTE ICf.?4 TI-IRU .. ,CI?4 

....... 
lIST or MATtRW. 

I AI\PEX I [Q/.l AMPEX COMP\JT£R PRODUCTS COMPANY 
~ "17 JIfftRSON llYn.. CUlYtll ern, .CAUfOIIICIA 

CIRCUIT BOARD ASSEMBLY 

DRIVER 

3107255 D 



r~ 2 16 
INPUT "I 

3 23 
~ 30 

'NM'{ 
/I I 
17 I 
24 
31 

'NM'{ 
9 

19 

26 I 

34-
I 

<NM',{i 
8 

18 

25 

331------

=ro,,{ 10f---

15 

22 

29 

I 
1 

w;roc"{i 
13 

20 

27 
32_ 

+IZV I 

-/2V 4 
CI 
3.3 

+ t20"lo 

{ ;=f 
15V 

P.5. GRD 

-

INPUT" I 

I ~ CII-:CUITc-, -
~ I THRU4-

I 
I 

-/2V 

RI 

(i] 

+12V 

R4-
2.4-K 

I RS CRI 

tl2V fl2V ------l 
R9 I 
~ 

©Q3 I 
.l ~ I 

~----~--44r-~~----------~---'. OUTPUT#I 

R7 

[IJ 

I 
INPUT"Z 

I 3K fv Q2 
RZ ~~~~-~~ 

_---C~Rf-2--4--.;'2\11.7,"-K__1~~fv:_r. QI 

I CR~ 
R8 I 

I 

INPUT "3 

INPUT" 4-

+1 C2 T 3.3 
:!:20"lo 
15V 

J. 

A55£MBLY 
OUTPUT 
LEY£L 

3118/79-01 t3/0 
3//8180-01 tG/o 
3118181-01 t9/0 
3118182-01 f12/0 
3118292-01 HIO 
3/19498-01 + ala 
3119588-01 +5/0 
3/2387,3·01 +CJ,ID 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

CR5 

CRG 

-12V 

RIO 

[IJ 

RII 
2.7K 

R3 
101( 

tlZV 

CR7 

RI2 
10K 

fl2V 

RI3 
2.4K 

RI4-
.3K 

Q4 

R6 
15K 

-12V 

RI5 
15K 

-12V 

GJ 

Ti2V 

RI7 
(i] 

fl2V 

R/9 

~ 

I 
I 
I 
I 

-tC) Q6 I 
.l ~ I 

+-----.---~~~----~--~~OUTPUT#Z 

I 
I 
I 
I 
I 

GR9 
Q5 I0l 

RI8 

(i] 

L fl2V 

----- -----' ----- -----
______ J 

TABLE:: 1 

COMPONENTS (eXT 1 THIi'Ll 4) 
RI ~ RIO R7 ¢. RI7 R8 It RIB ~q, R/q Q3' Go, a4 f aq 

OPeN 6.1'31'. +1"I.,'4W 2.741< tl"l.,Y41V IZSt3%3VJ 3201I04·103)1,,!'02.4-10 
OPEN 2.21/\ tl "/0, 1/4W 2.741'. t 1%, 1/4W 125' '3% 3W 31.01104,10 321':3D24-IO 
OPEN 1.821'. tl% 1/4W 7.5K tl'i'o,1/4W 125t3%3W 3201104-/0 32.~3024·10 
OPEN 2K t5O;",V4W OPEN 12.5!:.3%3vJ 32.Dlloq..lO ..32k.3D24-/D 

OPeN S,</9K !!1.,1/4'11 2.741'. =I"/. 1/4-W 12S!3V.3W :120/104-103=24-/0 
OPEN 3.01K +1"/c.,1/4W 7.SK ;tle/o,1/4W 1251-3%3\U 320IlD4-IO.3.21I3D2A-ID 

OPEN 2.74K!:/%~1/4W 2K!I% V4W 12S'f-.3"/~3\U 3'2.01/04-1 3U!LJ2.4-/Q SEE TABlE 
6PEI..J 1.'2.1<. :t. J"to 114W /.'2)(1: 1% /14W OP£IJ DPEIJ JUMPEe. NOO MSY. tsT USlD ON 

ISSUE ~ DAft IlIAJTW,.I.N c.t.ft APPROVAl 

B ECN 55'3& PROD ReL $/~~fo,. ~-.L li,kl .... ~ 

CEO.! 8008 ¥.,f< .M- "I"~' d#'" 
D ECN 7200 17--,,_Io~ REISS 'r;, ,,~t~., f 
E teN 5553 O;7-{./; 1I..,a. .... 17 pA!/"j U#¥G 
F EO" 7834 ',If'_- ~? 1fl';',li4. r 

6_ FOR REF ASSY SEE 3118183_ 

LZJS£e T..4BL.t: I 

(§]PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
PREFIX THE REFERENCE DESIGNATION WITH THE 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TIIANSISTORS TO BE .3201104-10. 
4. ALL DIODES TO BE .326.3028-10. 

~: ~tt ~~~~~~RV~~~~it~~i~NO~~~~~i~~. 
1. FOR ASSEMBLY SEE TABL..£ I. 
NOTES: 

SCAI..E NON£. ~m I OFI 



aiM REFERE.NC.E TABL.£. 

AS5EMBLY OUTPUT LEVE.L PARi "'-
311BI'79-0\ + 3/0 NOT USED 

3118180-01 + G/O NOT U5ED 

3118181 01 + 9/0 NOT LJ5E.D 

311818'2·0\ +I~/O NOi usE.D 

3118292-01 +4/0 NOT USED 

31/94-98-0/ +8/0 NOT lISED 
3119588-01 +5/0 NOTUS£O 
3/25873-D1 +,.10 NorUS£O 

~4GO-004 
2 PLACES 

PAR.T B 
042- BSI 

04.2- 42.3 

042.- 460 

041- SIDO 

057-540 
04-2.- 866 

O¢t!-¢26 
042 -5ll 

PAR, c 
048- IBG 

o4S-IB~ 

042..-430 

NOT USED 

04-8-186 

0+2-430 
O"8-0St! 
042-511 

TYPICAL TRANSISTOR INSTAlLAT ION 

PAfT 0 PA~TE 

D41- 30Z 32.01104-/0 
041- 302- 3201104-/0 
D4-1-302. 32.D1I04-10 
04-1-302- 32.01104-10 
04-1-302. 32.01104-/0 
04-1-302 22.01104·10 
041-30Z 32.01104·/0 

OPEN OPEN 

PA~T F 
321,3024-/0 
31~30Z4-/0 

32103024-10 
321.3024-10 
32.10302.4-10 
32.103024·10 
3210302.4-10 

JUMPER 

i§ 

~{ 

REFERENCE 

DAn DUIT$MAN DAn NnOV ..... 

8 ECN S93G:. PROD REL %3fi(O ~~ ~/:J.,.I..t4.- . ..,1 
C ECNdooq 

[j ECN"'~ ~C' 

£ £(1\'5553 

F ECIJ 7884 

PART NO. 

3201/04 -10 

DAI1.T F 

3263028-10 

041· 408 

041· 409 

04\- <142 

041- 550 

04\- 570 

PART E 

PAI1.T D 

PART A 

PART B 

PART C 

037-05'" 

REFERENCE DESIGNATION 

1411 THRU 4-411, 1(jl2 THRU 4Q2, 
IQ4 THRU 4Q4, 
1(15 THRU 4-G)S, 

ICR4 THRU 4CR4, ICR~ THRU 4CR'3 

ICRI THRU 4CRI , ICR2 THRU 4CRZ, 
ICR3 THRU 4CR3, ICRS THRU +CR 5, 
ICR"'THRU 4tR"', ICR7 THRU4CR7, 

IR3 THRU 4R'3 1 lRI2 THRU 4RI2 

I RIO TI4RU 4RG} IRIS THRU 4R.15 

IR2 THRU 4R2. j IR11 "THRU 4RlI 

IRS THRU 4RSi IRI4- THRU 4RI4 

IR4 THRU 4R4, IRI3 THRLI 4RI"3 

IG!> TIlRU 403. IGC.. TIlRU 4£11:. 

IR9 THRU 4R9; lRI9 'THRU 4R\9 

IRI TI1RU 4RI; IRIO THRU 4RIO 

IR"T TH.RU 4R7i IRI1 THRU 4RI7 

IR8 "THRU 4RBi IRIS THRU 4RIS 

CI, C2 

~ ~~Tt'J It:~~J:gIBN. 
~ ~t:~r~ND~t~o~ND NAMEPLATE INFORMATION 

10. PART NO. TO BE AS 5HO'N N. ON TABLE. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE 1815 COLUMBIA TECH. CORP. 
OR EQUIV. 

8. M\RI, POT REF. NO's . .12 111"'11 Gll'A'CTERS. 
~E, PER "'L sm 139. gO riOT 
IMPRESS IS,., STAMP. 

r.--tRiMPfffS---rIOT fS BE SI:lBMERGEB IN WATER. 

6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL 

2. FOR PERF SPECIFICATION SEE "3118185 

1. FOR SCHEMATIC SEE 3118184. 

NOTES: 



IIYISIONS 
TABLE I IISSIJE DESCIII'I1OH 

t.ls.~y AD. [JUT PUT CDMP6UEAJT5. 1 B ECN 5942 PROD REL 

LEVU. Col 
3I1lJlG.I-DI D/,l-3V DPEIJ 

31181('2-01 O/+c"V oPEJJ 
3.1181&3 -01 0I+9V DPEJJ 

3118164-01 (J/+IZV OPEJJ 

31182. 92,-01 CJ/+4V DPEJJ 
3119497-01 O/+8V OPEIJ 

31/9589-01 cv+.sv OPEU 
312.387'1--61 ~/+U>V QPEiJ 

rl -;z 
2 9 
3 16 

~ :! 
730 

I 
I 
I INPUT i 14 19 

£3 341------l~ I 

INPUT 2 

OUTPUT 

r 
I /I 

2 8 
3 17 

4- 18 I 
I 

524- I 

" 25 
7 31 
8 33 I 
1 101------l., 

I 2 13 
3 15 
4- 20 I 

5 22 I 

(0 27 

I 7 29 
8321----

'-

1<1 
6PEIJ tLJ/9K. :!:.1'Yo 

LJPEu 2.2/1<.,:!: 10/0 

(JPEIJ 

CJPEIJ 2K 
DPEU 4.2V<..:!/% 
OPEIJ 3.oIK .. !.I% 

OPElJ 2.74K:! 1% 

QPEIJ 1.2.K:!: 1% 

INPUT 1 

INPUT 2 

fl2V DC I I------........... T.----.. 
-/2V DC 4- I----+-Tc-, -t-t-1 -C2-­

~ 15'T 15 

{ 

5 1'1 ~~jo 1 tfg~o 
AS. GRD .~ ~ .b 

'--

R7 Q2. CE..5 
Z74/c!. 1% 12.5 t.3%3W 3201lD4-10 3.2C1302A-IO 

2.74Kor/% 125 .:t3% 3\U 31.01l0i--IO 32&3C124-/il 

7.SK.'!::I'Yo 1Z5:!3%:,YJ 3LOlltj4·I0.3U3024-/(j 

OPEIJ 1Z5:!. 3';' 3W 31.01104-/032.,31124-/0 

2.74K.."-1% 12!;:3%"6W 32.01104·10 32&.3024-10 

7.5K.! 1% 125£2.%3\1.1 32.0110&/-10 32(P3024-10 

2.1<. !. 1% 12S!3"to3W 32.01104-10 32Co:3:J:JZ4-IO 
I. ZK. ± 1% OPEN OPEl.! IUMPEf:. 

R2 
2.7K CR3 .. 

QI 

C ECN 7200 1'2,." REISS Ii'{ Jf. "! 

'0 ECN 5553 
£ EO) 7884 

+'2V 

-----~ 

~~ I 

11--~5-i_~-:--I-_OUTPUT 
CR5 I 
~ 

R3 
10K 

R6 I R5 r:;<l 
~ C R4- ~ 680.!2 bLl 

-12V fl2V 

t5"/0 J 
_!/._Z_W _ _______ ._. 

-/2V 
8. FOR REF ASSY SEE 3118165 o SEE TABL.£ 1.. 

f'?iPARTIAL REFERENCE DESIGNATIONS ARE SHOIVN. 
~PREFIX THE REFERENCE DESIGNATION WITH THE 

CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 
5. ALL TRANSISTORS TO BE .320/104-10. 
4. ALL DIODES TO BE 3263028-/0. 
3. ALL RESISTOR VALUES ARE IN OHMS, tS":.-fHt'. 
2. ALL CAPACITOR VALUES ARE IN MICROFAKAOS. 
1. FOR ASSEMBLY SEE TABLE !. . 
NOTES: 



C.15-004~ 
4- PLAC!S 

TABLE I 
OUTPUT 

ASSEMBLY NO. LEVEL PART A 
311816/-01 0/+3V NOTUSfO 
3118162-01 0/+6V • 31f81fD3-01 0/+9V • 311811D4-01 0/ +i2V NOT/ISm 
311B293-01 0/f4V NOT USED 
3119497-01 O/+SV NOT USED 

311!JS8!J -01 O/rSV /vOTI/SEO 
3123874-01 O/+~V NDTUS£D 

/v 

~4-t;,O-004 
2 PLACES 

COMPONENTS 
PART B PARTC 

NOT USED 042-861 

• 042-423 

+ O.f.2-4f#O 

NOT USEO 041-560 
NOTUS[D 042-873 
NOTUSED 042-866 
NOTI/5£0 042-426 
NOTUSm 042.-£17 

PART 0 PAE'T E PART F 
048-18", 047-302 3201104--10 
048-18' 047-302 3201104--10 
042-4JO 047·302 3201104'16 
NOTUS<O 047-302 ?:>2OII04-10 
048-181. 047-302 3201104--10 
0+2.-4-30 047-30Z 3201104-10 
048-052 047-30Z ~2OIf{J4-10 

042.-517 OPEN OPEN 

~31IBI60-01 
~280-052 

b~ 
TYPICAL TRANSISTOR INSTALLATION 

PRiT C 
32h3024-IO 
32~~024-{D 

3Z~30Z4--IO 

32bOO24--IO 
:!>2.b~02.4-lo 

oZr.'1024-IO 
3U,3D2.4-10 

JUMPU 

"'"' • 
c 
D 
E 

PART NO. 
3201104 -10 

f8'j PART G 

326>3028-10 

037-0"'8 
041 40B 
041 442 

~ PART C 
12 PART 0 

04-1-34-3 

~ 
P~RT £ 

IZ PART A 
12 PART B 

f8'j PART F 

........ 
"""""'" ~n """""'" ~n """'''-

CeN S~4.2 PR."O RC,- %./64 .!J..t'-" ~<!u ~ 
ECN 7') 00 ':,0 h REISS .-~.~.~~. ':;!;<. " ECNSSS3 8·/~ #.13,.,,,,,' ,,-11- ~-~ 
ECIJ 7584- to-j.' ..... / f.,t".!. lJ.--<--

REFERENCE DESIGNATION 
tOJ THRU B(}! 
ICRS THRU BCR 5 

leRI THRIJ 8CRI, leR2 THRU 8CR2 
ICR3 THRUBCR3, ICR4- THRU BCR4-
GIJ CZ 
IR3 THRU BR3 
IR2 THRU BRZ 
IR4 THRU 8R4-
IRC, THRU BRC, 
IRS THRU BR5 
IR7 THRU eRT 
ICI THRU BCI 

IRI THRU SRI 
IQ2. TH/!.IJ Btn 

@ INSTALL PARTS A THRU G ' PER TABLE I_ 

fill ~t:~k~~lD~~o~ND NAMEPLATE INFORMATION 

10. PART NO. TO BE AS SHOWN ON TABLE I. 

9. SEAL PRINTED CIRCUIT sIDe ONLY WITH 
HUMISEAL TYPE 1815 COLUMBIA TECH. CORP. 
OR EQUIV. 

B "ARb e T fiEF ( 
:::!l H!H PER 

--tM-fHf55-tf!-tt:SffrMe-

hRA TERS 

r 3 P [ AT 

7 TRlflP 19 [AI T BE S!l8"[RACF 1f nEg 

6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL 

2. FOR PERF SPECIFICATION SEE 3118'6,7 

1. FOR SCHEMATIC SEE .311816,(#. 
NOTES: 

DO NOT SCALE DRAWING 0 "'E '~'''''WATKl~ ..... "" IS tHE .. orun '" 
CDMP\,ITW;R PRCOU~ eM.ION 
~o. Bex :III'" CULWR CITY, CAW'" 



r-

OUTPUT 1(-) 
J"O 

lZ I';' 
323 

OUTPUT 2(f) {~ 
14 
19 

20 

{~ 
/I 

AC SET (+) 17 

22 

r' 12 

AC RESET (f) .2 18 

l3 21 

( I 9 

DC RESET (-) Jz 15 

L3 24 

OUTPUT I (-) 

AC SET (f) 

-GVOC -12VOC 

i-­

I 
I 

I 

CI 
10Cpf' 
:tIOr., 
500V 

J 

C"" 

R2 
21( 

CR2 
3263028-10 

F;3 
75C 
1/2W 1<5 

.3.9K. 

~ C/J::.CUIT 
~ I THRU.s 

;tK. CR3 

I 5~~K. 
DC RESET (-) ---'----;/VI,"---+-------I---If---I---' 

I 

-12V -GV 

1<2 
G.21( 

~ 

L _______ . _____ ._ 

-IZV 

R5 
5.1K. 

R6 
121<. 

fl2VDC 

-IZV 

R9 g:. 10K. 
'ew 

RIO 
Z.41< (?J 

-12V 

RII 
2.7K. 

CRr;;. 

-12VDC -;~vcc 

F;r;; 
3.91'.. 

C"'4 R7 
3GK.. 

t/2VDC 

-12V 

RI2 
4.31'.. 

Rf3 
4.31<. 

'<8 
750 
1/2W 

--I 

eR5 I 
I 

..... ------'~O!JTPUT Z(f) 

i 
R9 I 
2K. I 
~!-( -'----~. AC RESET(+) 

C'<G C2 I 
3263028-10 100 PF 

%10% , 
500vI 

-/2V 

RI5 
1.51( 

GAP DETECTOR 
...... ----125 OUTPUT(-) 

1""'1 """"""' 
.. ER" IOc;,-CH PROcj '1'~7""" .. I·... I,' .... 

. " I EeN 4EI4- 1<11:81" :~.-& 

(;[F[R£NC[ DE51GN4ilON5 

LAST USED DELETED 
CS 

le2 THRU 3C2 
GR9 CR3 

feR6 THRU _-'[I'IG 

C4 
f 

3;'>,,3028-10 .... ~IV\I'-----, 
~Q I 

I'll QI 
21'.. ~212054~/O GAP DETECTOR fiX 

't:::: 
INPUT 2~f------./\1I/'--""'--H 

(READ5TROBC) 

-12 VDG 4 f-----------.... ----
- GO vac 31--------<T---+-- -
f 12 vac I f-----+----I----t----

t T CI I C2 C3 T-b. I ...L I f 
T !;.>o % ;r not. if t 20i'o 
I 35V I 35v I 3SV 

~q2 

~ 
CRe 

SPEED 

CR4 
.3263028-10 

IP 
\t:! 

RI9 
1811. 

RI6 
56K 

t/2V 

Q3 
32/2074-10 

CR2 
3263028-10 

fl2V 

TABLE 1 

C"'5 CR9 

-:- -:- -:-

"18 
II(. 

-:-

OELAY f--_..:C:..OM::..:;_P,::O_N..:£_N_T ___ ~ ASSEMELY 
C4 CS 

.!..":IP5. 0.5-1.53 ,"S,C .• 22VF,!5%,35V ,000BUF,tIO'to,lOOV 31/6082-10 

7.5 IPS 2.2-7.0 7I1SEC. IUF.!5'/.,35V,033UF;!ZOr.2SV 311"078-/0 

75 IPS 0,35-0.85""", lJ.'UF;!5%J5V O,OIVF;!IOi-IOO¥ 311(&1..,1-10 
IIZ/ISOIP,5 oJ8-aS5msa: .:J61J11~!5J.,5OV .OOhBVF,!107,IOO¥ .311(;, 1(;2-10 

----,-. __ - - - ___ .. _-_._-_.....1......_----' 

tv QS 

\!:! 
C';!7 

RI4 
5~K... 

-:-
+12 V 

liR9rnRu 3R9 I 

[2J 5££ TABLE 1. 

0~~~~:~lT~EI~~~~~~rPtEslg~s~~wrT~;'~~I~~O~~E 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TRANSISTORS TO BE 3212092-/0. 
4. ALL DIODES TO BE 3 2G~ 02 4- -10. 
3. ALL RESISTOR VALUES ARE II',! OHMS 1/4W,:t 5/'c. • 
2. ALL CAPACITOR VALUES ARE IN MICROFARADS. 
1. FOR ASSEMBLY SEE TABLE. 

NOTES:. ',\'LESS OTHERwISE S=C~:F"'E:D. 

:CHEMATfC 
_C·'\:G!TUCINA!... A.C,;, Y 

REGI5TER.-B 



""' ... 
'''"' """~ own .... ... " ""'~" 

TABLE I 
A ECN481J. PRoC'R£L A~"'"-",, lI/J6kst~~·r 

81M RE:FE:RE:IJCE TABLE 

ASSY NO. SPEED DfLAY PARTA PARTS 
31160(32-10 36 IPS O.5-I.S3lr1~c-C. 07-454 030-195 
311G078-IO 7.5 IPS 2.2-7.0 mS£C. 037-455 030-294 
311GIGI-10 75 IPS _35-~85/T1sec. 037-453 03S-21!J 
311<01<02-10 112/150 IPS .18-. 55ms£c. 033-100 035-50,8 

/3'~52"-'O r CAPACITOR --
~ 

PART NO REFERENCE DESIGNATIONS 

PARTS 3Z01100-1O QcO 
3212074-10 Q3 --

r jJ~~~~I~~~~~~~~~ ~ 
3212054-'/0 QI 
3212092-/0 02,04,Q5, IQI, IQ2, 201, 8:)2,301,302 

.75 32103024-10 
GRfJ CR5/CR7, feRI, 2CRI,3CRI,ICR,3J 2C123, 3CR3, 

~ 
ICR4,2CR4, 3CR4, ICR5, 2CRS, 3CR5, CRS, CR9 

32G3028-IO eR2, CR4,CRG,ICR2, 2CR2, 3CR2,ICRG,2CRr;,,3CRr;, 
PART A C4-

~ © Q 

034--4-17 ICI, IC2, 2CI,2C2, 3CI, 3C2 

QI ~ ~ c B 

£ ~~ ~ Q5 ~~~~~~~ I ~~ ~ 
037-0S8 CI,C2,C3 --

I E LO (() Gl6 0'IQ)'<t't\90"l tTl E ..-..N ....... ~0\\91.0 ~~ ~ 
04-1-007 IR3, 2R3, 3R3, IR8,2R8, 3R8 

I I ©~ ~ffi~Q:3~:J::S~~©iJ'" ~~~~~ :li~~ /3 (ill <0 9/-10 
041-4-10 R8 

I 
04-1430 RI5 
041-442 RI{ 

~ ~ 
04-1 482 RG 
041-497 RIB 

I I 3 041 -507 I RI, 2R/, 3RI 
R9 2 ).. 

:'\ (J) It 
04-1-5/1 IR5 2R5,3R5,IRG,2RG,JRG 

VI ~~~~~~~~~~ ~~~~~i ~ 
041-5/9 R7, RI4., RIG 

I 04.1-538 R2 

CAPACITOR V/ 04.1-5GO RI, R4, IR2, 2R2, 3R2, IR9, 2R9, 3R9 

I 041-5GI R5 

PARV "-----0 
04-1-570 RIO 

/I 
041-584 R12,R13 

@~~ -1<@- ~~ ~~ ~ ~~~ /"""0-0 
04.1- 751 IR4-, 2R4-,3R4-, IRT, 2RT, 3R7 
044-197 R9 

.. -

~~;n~"g?~~ H!~~'~~( 
041- 520 RI7 

=c 
041- 547 RI9 

PART 8 C5 

l3116/00 

\460-004- ~."-~3"60a,-," G INSTALL PT. A' t '8' PER TABLE J. 
/0. SEAL PRINTeD CIRCUIT 510£ ONLY WITH HUMI-5£AL 

TYPE IBI5J COLUMBIA TECH COI<P oe EQU,v. 

2 PLACES 7 PLACES (2) TRfMPOT NOT TO BE SUBMERG£D IN WATER. 

~MARK PART NO. AND NAMEPLATE INFORMATION' 
PER Mll·STD·130. 

7. PART NO. TO BE AS SHOWA.J ON 81M. 
6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

I!I~I~I~I!I~~(:I~ 
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4. HEAVY LINE ON DIODES INDICATES CATHODE. 
3. ASSEMBLE PER PRODUCTION PRACTICES MANUAl. 

L2:~'~~" 
2. FOR ASSEMBLY SPECIFICATION SEE 31 IG084-. 
1. FOR SCHEMATIC SEE 311 G 083" 
NOTES: UNLESS OTHeRWISE SP£CiF/ED. 

-;;rt;}- ~~~~ira~;,t~~zjJ!j~{~~~ I AMPEX I AMPEX COMPUTER PRODUCTS COMPANY ~ 
U~U" mlJUrtRs,oN BLVD. ClILV£RCITY,CALJFORNIA I 

" ." SUPER "~ClRCUIT BOARD ASSY-
TYPICAL TRANSI5TOR INSTALLATION 

~~~47,· '_ 
CFAUw.c~INEO E~~R u..t..l .. ,., t .. __ /I"" 

MATERIM. 
PERMIL-STD-IO C~KII------;;-r.~" . .:;: LONGITUDINAL PARITY REGISTER-B 

DFTSM/{ _,~ .;;.., .. VO-.f.f. 

UlDElo~Nr'I<(l1 0 ~"~ 
1':4' SEE TAt't.E TAI·7;:" 10 fiNISH 5116100 HarASST. IH USED ON. -

APflieAllON SCAtEZ:/ sHm/O~1 



I 

-
INPUT NO.1 8 

"","" { '"~'"' 10 

NO I 
14 OUTPUT NO. I 

OUTPUT NO.2 16 

lNPUT NO.1 30 

""'""1 ,""", ~, 28 

NO.2 
OUTPUT NO.1 24 

OUTPUT NO.2 22 

I 
I 

+12V tlZV 

1"------1 --
I f5lCIRCUITS . 

b.::J1&2 R2 
I 8.2K 

I 

R5 
B.2K 

~I, I 

I 3~ 

I ~'t:-

INPUT NO, I --i;'--l"'c-a--.--tt( QI R4Q2 >-
I ~ 

+12V +12V 

R9 
B.lK 

RII 

. rP SK 
~ Q3 Q4 

RI2 
300 

RI3 
B.2K 

Cp.3;5 

35V 

C4.3.3 

I T0 
INPUT NO.2 ..... +--'O---+--I--+-~ L-_+-_+ ___ +-_~ 

I 
I 
L __ _ 

RI 
10K 

R3 
11K 

Rb 
11K 

R7 
10K 

R8 
3K 

RIO 
11K 

RI4 
11K 

RIS 
3K 

-- -- --__ --1_ - t-----
= -12V -12V -IZV -12V = 

} 
CIRCUIT 
NO·1 

~~~~~~--~~ 
+- Cl (3 
_ 15 ./.- 15 

- C2 + c"P" 
t 15 - 15 

'---../1/\/'---+--_ 

}
CIRCUIT 
NO.2 

VERSION TABLE 

C6& C7 FUNCTION <:.:; CB 
15JJF ±20/'o,2.0 361PS 1000 PI!s1.IOOV OPEN 

75 IPS 410 PF tS%300V t20Pf~5%50DV 

15jJF:-ZO/o,20V 112.5-120 IPS 

361PS 1006 f1: tSr~ lOov OPEN 

OPEN 

15~1;:c20% rov 150 IPS OPEI-J OPEtJ 
15~f' ± 2O%20V 112.S/110/150IP5 3roP~t5% 5DOV Z70PF,t5% SOOV 

+IZV +12V 

RIS 
6.SK 1 

I 
t-----f-----;I;--OUT PUT NO. I 

c50 I 
>----11=-:+-____ +I_.OUT PUT NO.2 

~ QS Q6>- ; 

RIG 
4.7K 

RI7 
4.7K 

RZO 
11K 

R23 
11K 

I 
I 
I 
I 
I 
I 

f--- -~ 

~ -12V -IZV 

RI9f R22. ASSEMBLY USB? OW 

2l0·Jl.. ~IOfll1 TM,ZII' 

220.n.. 3109991 TM-4211 

220.n.. 3110e"13 TM-1I211 

220.n.. !:II072"'(Q rM -12J I 

100-'2. 3113334 TM-7ZI1 
ioo .!L 311~0~G 1~11~;;+A1E 
'220-"1- 311G,11l7 T)2<.IZL~1I 

220-11.. 3118138 II? 
MANOR:e:l.l-

~E.:r~LE 
NOT loSSY. 1ST USED oN 

-A 

B 
C 

D 
E 

F 
G 

H 
J 
K 
L 

-"""'~, - om 
_ .. 

ECN 911·«lDEV. PRQ[AXCH ..... 

~ • B:.tJ9\1-AH Pi!OD. 
~Ct-J 5570 

ECN 39E.3 r.4'~,-Z'T""" '!;.' .• 6> 

EC."J 42.91 .1Jl.: S-S·105 U.'<L4.. 
ECN 45~4 ~l" ...... i.j l'Yis "5 " '.L~. t. 
E.CN, 4<057 ~k. rh.tir I~# 
EC',v 4984-

" "~I~ CCIAf So ltD I&.a. !f.fi;6, ,7';1 ... ~ 
£<!N Sc)86:> I~ ~w'"'I!;''',t 
ECN 7003 h_.J.. ,j;¢,~~t 

1.3107118 

~ FOR vALUE SEE VERSION TABLE .. 

PARTIAL REF[R£NCE D£SIWTIOMS ARE SHOWX. 
PREFIX THE DESIGKATING NUKB£R WITH THE CIItDJIT 
NUMB£II. FOR COHPLETE DESIGMATlOJC. 

4. ALL TRA.SISTORS TO eE ·3212091-10. 

3. ALL RESISTOR VALUES AAE IN OiKS, 1/4 'If,.:!:. 5%. 

2.. ~Liof.PACITOR VALUES ARE 1M H1CRCFARAD$~;ZO V 

I. FD. ASSEHIILY SEE "'nItSLE • 

IIIOTESI. ·UNLE$~ OTH~It'IfISE SPECIFJED.-



CONNt!CTOR 
AltRT~ 

P?lCAPACITOq 
~ PART ~ 

~CAPACITOR. 
~PAR." D 

Z~O-05Z~ 
12 R€QD 

TYPICAL TRANSISTOR INSTALLATION 

TABLE I 

PART D PAR"T E PART F PART G 

034- 950 041-4110 NOT USED O~7-9.90 

004- '''4 041-41G 004-24-0 037- 990 

034_ 2.83 041-4110 034.-950 037-990 

034-950 041- 41G NOT USED 037-990 

O¢5-~B9 041-419 NOT USED 031- 990 

0'35-989 041-419 NOT USED 037- 47B 

NorllSCD Q4/-411# AIOrUSED 037- 990 
O!U-93¢ O¢/-flu, 03f.-319 O~""990 

RESI5TORI'iZ'l 
PART E b:.:J 

:;j/O 9t;; 91-10 

o 

213 

TJlBl.E. 

@ mSTALL PARTS OJ E ,F 

§ RIVE-T. 'ART C USED ONLY WITH 3200516·10. 

REFERt:NCe-

~ ECN 911-A'-I P~OD. 

,_ l...- • ./ 35~'f 
D ECN.:38S 

G Ect--l4G57 

H EC'N' 4984 
ECN5016 

PART NO. REHRENCE DESICNATION 
3212091-10 IQI THRU IQ6, 2Q.1 THRU 2Q6 

PAIr [} IC5,2C5 

0J1-9~4 lei /c2 2CI 2C2 --
037·990 CI THRU C4, 

041-408 IRI,2RI,1R7,2R7 

041·413 IRIS,2RIB.IR2I.2R2I 

PA~T 6 IRI9 ZRI9.IR22 2R22 

041-"50 IR6.2RS,IRI5.2RI5 

041-495 lR2,2R2.IR5,2R5,IR9 ,2R9 ,IRI3, 

2R13 

041-569 IR4 ZR4 IRI2 2R12 

041-74!l IR3,2R3.IR6,2R6,IRI0.2RIO,IRI4, 

2RI4 IR20 2R20 lR23 lR13 

044-366 IRIl lRIl 
041·412. IRI6,Z.R16,IRIT.2.RI7 

IC.3. IC .. , 2C3. 2C4 

PART F lea I 2,c.S 
PARi G ICG,2eG. IC7. ZC7 

3107Z70 
~ TIW1f'OT NOT TO eo€" .s.oeNEQG£O IN """,TER 

SEAL PRINH:O CIRCUIT biDE ONLY WITH I-IUP041-5fAL­
TYPE lEllS, COLUMBIA nell CORP OR EQl.lV 

o ~~S~!~i3~?' AND IW1EPLJ.TE INFORMATION PEA 

7. I'AlT NO. TO BE AS SH.ClWK IN BILL OF KATERIAL. 

6. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

5. CCf1,POttENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

~ CIRCUITRY ON FARSlnE. 

3. ASSEMBLE PER MANUFACTURING PRACTICE MANUAL. 

2. FO!!. ASSEMBLY SPECIFICATION SEE 3107119. 

I. FOR SCHEXAlIC SEE 31071\8. 

NOTIS: 

~~-¥'-lm~CIRCUIT BOARD ASSEM8LY­
READ AMPLIFIER 

UNSHARED 

D 3107270 
SHEET 10':/ 



SINGLE ,-
SHOT <I~------------------------------------------------------------------------------------------------------~ 

RETURN 

TP3 

L.I 1-'-' 
REVISIONS am_ 

f$5U£ DeSCRIPTIONS 

/I.tI ~'N ~772 
N ECN 7'<>59 

.... P ECN 795~ 
......, R ECN 99/3 

t:>4~ '%r/&'{. 
-i-A o/~/(.7 

A t,t I. r~\'H'(){XA (Il) t;t:.I""":'I~}>'- '1(~. 
..5 -. VI 8/. I.'V~"" -.~ .. _, 
C ECN jll t.tI: PHOD. ,-Ituf,~ -.-~_,;.- ~ •• 

L ;. '; .... , _j,~ S-:'.(,'i ...... ,' ~ 

£ E:CN 4Gol2 "If).;U ••• 1,-
C "CN 41057 l,1Iohte '/,/.;1 S,. ! 
G feN 4844 -.9~ '/If~" '-'. ~ 

H "Z'N "980 I~ it/.'" .,;; 
J ECN $049 ,IJ,...-~.l.. ";,,~,, ;''''''0' 

K CeN' .sOB&> ..tf, 't'.4:. 
L. E'eN 5172 ~;.....c "/.7/'" .·.~.:/(_C 

r­
,-----------------------------------------~34 TP4 

+12V +12V +12V +12V +12V+12V +12V +12V 

R25 

10Kb 
-12V -12V -12V -12V -12V ,------,:o"V-,I"'2"V----------------,O"'V.--" "'2V,,----l35 g~T ~b~1~ 

R4 
2K 

±19'o 

R7 
2 K CB 

_196 1 
35V 

±200/0 
141------"'R"1 ('---..--"-----+----.1+ !-----t----ft: 

10K ~~ 

tV 
)1l.3 

~ 
TPI 
VA. OUT 

~~~ OuT I 21-----"'Rv2V'------+-------------+ !sv 

IN"" 

10K ±20% 

8-1~~al a2~ 
I 

35V 
±20% 

R6 
931 
±I% 

R5 

o 
RB 

o 

,---< 

RII RI3 
5,IIK 47 
±I,,/o 

~~ 
RI2 RI4 
5.11 K 47 
±l% 

P 
It::::, 0-4 

RI5 
IK 

HIT Jell 
20K ~ 

±I % l::J. 

)0.5 

~
Q6 
o 

CRI ~ 

07 

o 
RI6 
12K 

tv 
'\b, 

9~~~~ 
+1% 

CR2 

7 

R20 
12K 

L-

R22 R23 R2.4 R26 R30 R31 
4.7K 0 15K .2.4K 3 K 10K 

fC~i 
0 CI2 

R32 
10K 

~'~ 33pf 

~o~ ~~ cl,ls R28 
6.BK 330pf 

aB tv 0.10 011 ~ -IV )012 ~ R21 '1.!" CR6 ~ 
12K 10K 

f--

~ 09 ~ ~ 

0 
C20J 

RI9 
-6V 

R27 R29 
5.62K 

CR3 
47 K 47K 

CRa ±19'o 

7 - 7 7 

CR9 
R35 
I.BK CRI3 

~41 

I.BK 

t--------1--4--~30 

0.13 

CRIO 

-

0~ 
014 

CI6 
lOOpf 

H34 
211 

7 

~ 
CRI2 

7 

R36 
6.8K 

R37 
6.8K 

R3B 
56K 

mBL-~:: 
R40 
6.8K 

CRI4 

R39 
62K 

CRIS 

~ 

Cig 
100pf 

7 

015 

R42 
IK 

7 

DATA 
OUTPUT(-) 

DATA 
OUTPUT(+) 

IN"2 IO~--~e_--~--------~~--------~ 
-6V -12v -12V -12V -OV +12V +12v -6V -6V -6V +12V +12V 

~~::tING I 6 ~-----------------------------------------~ 
otK~rS~1~ 26r-----------------------------------------------------------------------------------------------------------------------------------------------~ 

A~K~~sJfc~ 24r----------------------------------------------------------------------------------------------------------------------------------------------------~ 
+I2VDC I ~--------------------~~~ 
-\2V DC 

-6Y DC 

GR6~ND{ 

C3 
15 
20V 
±20% 

TRANSISTOR 
NUMBER 

QI.2 
03.4 
Q5 

T~~rcS1JJOR 
3212091-10 
3201117 10 
3212098 10 

I , RS(' RE 
10K, l5' .V4W lIolf l5~ 

OK.~5' .• ii:W IIOJ ~ 
2K, .1/4W ,It :5' 

I 0·10 .OK. lSe 1/4'" 11011. .• 5' I'" :5 

:., & I 

I~UC.: 1;I,20Y047.UF. tiO 

"p 

047 UF, 35V±10 
OY .022 UF, 35V ±2C 

TABLE 

13 :2' IBlY 

IISOOPI,200V t2" 11800PF. 10)V: 10% 310 '252-10 
II800PF,200V ±; 1180 I PF. 10)V±10"/, 3107!69-10 
1910 PI, 100V ±; :70 PF.!5 .50 31094 

'1'1 ,300V t; OPF; ,50DV 3110004-10 
11800 '.20DV: oolOr IlOV!IOl 13333-10 

-3"4 10K, ,5 .. 1/4W IIOIl.±S',. 'W 7.S 
1321209I-1CI3201l00-IO 2K t5 . V4W ,'-6.ii:T50/. = ill 

.41 )(F,35 '20 
35\ I 

I.D I5 VF. 
I UF,IOOV 3"';'055-10 

1211 

"" 'C;:;: 

[§1 SE.E TABLE.· 
5. CR3 THRU CRI4 TO BE 3263024-10. 
4. elil AND CR2 TO BE CD458 
3. ALL RESISTOR VALUES ARE IN OHMS, 1/4W, ±5%. 

US.9.1:? 3201104 10 
QIO.1I,1Z,14.15 3212092-10 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS) ±10%, SOOV. 
I. FOR ASSEMBLY SEE TABLE. 

NOTES: UNLESS OTHERWISE SPECIFIED 

TM IIZ4T , 91' P' .IODV" t< 270 PF • .. ,. soov 16-0 
~'lD ,91)Pl',looV' "OPF.,lS'l. I ZK ,5' ,-"wi ~ I 

3107253 I'R" 
SH{[1 IOFI -.--



,ABLE I 
PART K PART L AS5E.MBL'f FUNCf"ION PARi D PART E PART F PAR,. '" PA.RT H PARTJ K 

3212091-10 3201100-10 310"1252.-10 '3ca IPS 031 - 213 035-510 0'33- 14.7 037- 990 04.1-73," 041-408 L 

M ! + 31012<.9-10 '3/0 IPS 031- 2.73 035 - 510 033-147 mn- 990 04.1-73" 041-408 
N 

310~475-IO -,5 IPS 037- 034- 034_319 034-2.78 0'37.9.90 0 .... 1- .3'9~ 04-1 5"0 P , 3110004-10 112.5-150IPS 037- 344- 034.319 034_"'350 037-990 041-396 041-5coo R 3212091-10 3201100-10 3113333-10 7.5Ip~ 031-04-3 035-989 033-147 031- 990 04-1 -13(0 04.1-408 
3212081-10 014--3(;4- ~f\ID055-IO 7.51PS 037-'21'7 035-989 0'35-219 037-478 04-1-73G 04-,-4.08 
3212091-10 3201100-10 31161.53-01 120 IPS 037-3+4- 034-31 s 034- Z78 037-990 041-396 041- 560 

ZIZ-OSt-tO !le.Ot'OO-\o 812.~6·n-01 45 IP.5 031-0'34 0!>4-!H9 054-2.78 O!l7-SaO 041 - 7316 004-1- 560 

U}]CA~A~:T$R \ 173-o11 \ 1r ,06 

r ~ :~~~~,I~n~"~~l!!~I~!~TI~~_~2~' 
_~~,~oo< I'~" ~r~~~~~~~~~~.~~r;;: :" -II.{/ 
W~:,'~N <: ~f ';;:':J{;~; 2;~~ l~~ . i ~~ 0""""-" 

I 
I 

7 ,-~ ~/,/ II ····~···-\-~-·~\tR~TOR 

RIVET) R£515TOR~ tAPACITORf'i3'! PART oJ 
PARTe PART H PART G ~ 

~ ~ (,j;/S-004-
9 PLAces 

CAPACITOR~ 
PART E b!.::A 

¢: 12 

eC,v st>8&> 
£CN 5172 
ECN S772 
ECN 7320 

£CN 7659 

£CN 7959 

I! I~ I::" I~ I! I~ N (~ I~ 

PART NO. 
PART J 
PART K 
041 753 
NOT USED 

I!EV1SlOHS 

ISSU( OESCRIP'I1~ IlRA.FaI.I»I DATE APf'ftOVA1. 

I"!... B cC'/V~fJ-82 R~-.o..f'~IVN,,- _ ,..-t> .~'l'_ 

V fI Ec,u4980 kL ,~I%/i. iW-.l., 
J leN 5049 Au,..J..' ~/A;~ [...-.- ......... '7' 

REfERENCE [)£SI6IVATIONS PART NO. REfERENCE OESIGNATIONS 
R23 

"'" R39 
CRI5 

041-414 R3,10 

PAR-r t- O' 
3201 ]04.10 QB,9,I3 

3212091-10 QI,2 

3212092-10 QIO,I1,I2,14,1S 

3212098-10 os 
3201117·10 Ql,4 
3263024-10 CR3 THRU CR 14-
326302B-IO CRI,2 --034-417 C16,I9 
034-491 C14, 17 ,IS 
034-493 C12,15 

~~S: CII 
Cia 

PHIIN' £ C20 
PIllIifTF '" 037-990 CI23 
041-408 RI,2 ~/, 32 33 
041-410 R151 42. 
041-411 R29,27 
041-412 '" 041-413 R2B ,34,36,37 ,40 
041-425 RI3 14 
041-430 >24 

041-434 R35,41 
041-482 RI6 20,21 
048-175 "7 
041-519 "B 
041-550 R30 

04]·570 R26 

037-994 CS,9,4,5 --,PART H R58 

042- 29 R\9 
048-05] R69 

b48-0S2 R47 

048-053 RIB 

042-877 11.11,12 
044-197 R25 

PAR1:G C(O,C7 

~ TJUHPOT NOT TO liE SUBMERGED IN WATER. 

~ 
o 

RIVET PART "e" USED ONLY WITH 3Z00S16~IO. 

KA.RK PART NO. AND NAMEPLA T[ I NFORAA TI ON PER 
HIL-STQ-130. 

B. PART NO. TO BE AS SHOWN IN BILL OF MATERIAL. 

7. HEAVY LiNE ON DIODE INDICATES CATHODE. 

6, PLUS SIGN 0:1 CAPACITOR INDICATES POSITIVE. 

5. COMPONENT DE51GNATIONS ARE FOR REfERENCE ONLY. o CIRCUITRY 0.'1 fARSIDE. 

"~_~~ ~ ~m~~' 

/I PL~C<C ~c=::rS.~~S!====\S"~5;:~""===:J 4 P/./}cES Iill, INSTALL PARTS D,E,F,G,H,J,K ~ _ PLR TAl5tLl. rn SEAL PRINTED CIRctJlT SIDE ONLY WITH HUHI-SEAl 
TYPE IBI5, COLUJ1BIA TECH. CORP. OR EQUIVALENT, 

3. ASSEMBLE PEiI. HANUfACTURING PRACTICES KA.NUAL. 

2. FOR ASSEMBLY SPECIFICATION SEE 3107254. 

I. FOR SCHEMATIC SEE 3107253. 
TYPICAL TRANSISTOR INS/diLATION 

NOTES: 

ROB 



R~VERSE r- CRI6 
SI~~~T FO~----~----------------------------------------------------------------------------------------------~ 

I"" .eN 7&59 

FORWARD CRI7 
~NeLESHOT Zl~----~-------------------------------------------------------------------------------------------' 

RETURN 

+12'1' +12'1' +12V +J2V +12V+IZV 

1\4 
2K 

i1'l(, 

A7 
ZK C8 

_1% I 

~~~~ tV 
~~OUT 14~--~YRI~----~~--------+-----.--~I~------~~~Hr)Q3 

10K ... , ~ 

~:~OUT 12~--~AA~----+-----------~ 
RZ 
10K 

C9 
I 

~ 
RII RI3 
5.IIK 47 
t1"o 

RIT lCIl 
20K r;;"l 

±Iolo \.!.A 

+12V +12V 

R20 
12K 

R25 
10KO ±lO-'o 

-IZV -12'1' -IZV 

-

~ 

!~A ffi ~;: ~.~~ 

CI2 

~o~ 
rcltl 
r?~1 

RZ8 
6.8K 

-IZV -12'1' 

R30 Q31 R32 
3 K 10K 10K 

CI5 
330pf 

CR9 

6'1' 12'1' 

R35 
I.aX 

1£ 
IF 
IG 
IN 

I£CN4BZB 

I £CN 5005 
,£(7N502/ 

,ECN5048 
IECA/So80 

I ECN 514-8 

-6'1' 

CRI3 

I~""" 'I. 

14.L::!: ~., 

1"'-'" %, 
J. 

r-
34 

IZV 35 

R41 
I.aX 

~--------------f---+----430 

~~ 
R36 
60SK 

-
ril£;l >-- 3Z 

13~'E:l '-
R40 
6.8K 

~~)(l5 to (l8 to (lID 
~ RZI \I!, 

12K 

'---+~-ftV\l!::L (l12 l AAA IV )Q13 
CR6 I.~~~ 

QI4 (2)-8~r-~ QI 
C4 ~ 

QI5 

I 
35'1' 
±20% 

C5 , 
35'1' 

R3 
2.2K 

±ZO% -6'1' -12'1' 

R8 

m 
R9 
931 
±I'll, 

RI2 RI4 
5.IlK 47 
:Jo/. 

'--+---4--f{',v )(l4 
It:::, 

RIO 
UK 

CIO 
.0047 

1100'1' 
±10'ib 

~Q6 
CRI >-­

)0.7 

RI5 RJ6 
I K 12K 

tN +12'1' -6'1' -IZV -12'1' 
IN -2 10 I----rll-------------------------' 
~\rtING 16~---+------------------------------------...J I 

D~KArsf~ 261----------------------------' I 
A~K~SE\1~ Z41-----------------------------------------------------------~ 

+IZV DC I I---------------------.r ..... ~. 
-IZV DC 41-______________ .... _ C3 

C2 + 15 
-6V DC 3 1---------......... I 5 TZOV 

{ 
5 1------1 :!:E!l" + 20'1' ±ZO% 

GR6~ND I 1 +[~~~% ±20% 
or---~--~~~~--~~ 
-

~ SEE VERSION TABLE. 
5. CQ3 THRU CQI4. CRI~ ~ COl7 TO BE 3ZG30Z4-10. 
4. CRI AND CR2 TO BE CD458 

TR~~,~WlgR TF!;'/.~!i!SJ8.R 
0.1 2 6 "12091-10 
0.3 
0.5 
Q7 
QS 9 13 
(l10 11121415 

-10 
3201 I 
3201104-10 
3212092-10 

3. ALL RESISTOR VALUES ARE IN OHMS, 1/4W, ±5'l'o. 
Z. ALL CAPACITOR VALUES ARE IN MICROFAAAIl6, "0%,500'1'. 
I. FOR ASSEM8LY SEE VERSION· TAB-LE. 

NOTE~ UNLUI OTHERWISE SPECIFIED 

:~~~ >---
1% 

~ Q9 

0 C~~ 

RI9 
-6'1' 

reR2 
5b2K 

CR3 ±19"o 

'0 
-12'1' -6'1' 

'0 .,. 

RZ7 
47K 

+12'1' 

RZ~ 
47K 

CR8 

+12'1' -6'1' 

10K 

CRI5 

~ ~ 
CI6 CRI4 

100pf CRIZ >-1: 

R34 R3T R38 R39 R4Z 
RIO 2K 6.8K 56K 62K CI9 IK 

100pf 

'0 .,. ,.- ,.-
-6'1' -6'1' +12'1' +12V 

VERSION TULE 

TP4 
OR CLOCK 
OUTPUTE-! 

DATA 
OUTPUT(-) 

DATA 
OUTPUT(+) 



TABlE! 

BIM REFERENCE TABLE 
ASSEMBLY FONCTION PART A ,oART B P,4RTC ,o,4RT 0 I'ARTE P.4RTF P.4RTG PARTH 
3119.fff.7-01 1$ 301,oS 3107046-20 3200526-10 4&0- 004- 037-453 03$-$10 05$-128 037-990 04-1-736 
.1109932-10 3<1 IPS 310704~-20 320052(.-10 4(;0-004 037-273 035-510 0.13-/47 037-990 O-/-I-7.31D 

3109935-10 7SIPS 310704~-lO 3200SZ~-10 4.0-004- 035-839 0.14-319 034-278 037-990 041-396 
310993G-10 112.5-150 IPS 3107010-20 3Za:;52~-10 41P0-004- 037-344- 034-3/9 034-350 037-990 041-396 
::;IIGI07-/0 10-100 IPS 310701.,-20 320052"-10 4GO-004- 037-097 035-989 035-219 037-478 041-73' 
3//8/35 -01 37.5-/50 IPS 3107046-20 320052,-10 4.0-004- 035-839 034-214 034-278 037-990 041-736> 

3//8154 -0/ JO IPS / ilNCH JI07016-10 3200526-10 460-004 037-273 035 510 055-126 037-990 04/-736 
3/18/.98 01 10/20 IPS 3JQ7046·i?O 3Z00526-/0 4'0-004 037-453 035-422 oss J2.B 037-990 041-736 
311942B-OI 45 IPS 310 1 0+6-zt; 31::.00526-10 460-004- 035-B39 034- 'l,lq O~4- '2.78 O~7-990 04-1-736 

RESI5TCRCG] 
PART K 

t"'..eocE~;'T~D ~ 
[!J 

3/09(;..9/-/0 

CON~%~T~~ G 
(rW3) 

~:~c.goP.G 

~\l1391-IO 

TYPICAL TRANSIS TaR INSTdt tATIOIV 

, 

,oART.! PARTK 
041-40{J 044 -197 
041-408 044-/97 
0-11-5,0 044-/97 
041-5(.0 044-197 
041-408 044-197 

04/-5'-0 044-197 

041-408 04-4·f97 
04/-408 044· 3/3 
0+1-560 044-- 197 

PART NO. 
31..01100 .. JO 

3201104-10 
3212091-10 
3212092 .. 10 
"321209B-\0 
3201117·10 
326~024-10 

013-J'9 
034·'417 
O?4_4Sf 

034.493 
PART D 
041-414-
PART K 
041- 75J 

/'JOT USED 
04'-560 

A c~N -//0 -.4 p.-eOD. 

8 E:CN 4-3'32 
C ':CN '3755" 
o £CN 4828 

<: £C/./ 4980 
F ECN 5005 
G ECN S021 
H ECN $048 

cc. 5080 
K £CN 5148 

·L ECN 7121 
AI ECN 7,JCO 

N. ceN 7J92 

REISS "IQ~ 

".... P FeN 7659 
R feN 9912 

<....~.::-z. "h/" eu.:.. 
'l}~'(U() ·z~ 

PART NO. REF£RENC.E.lltsIGNATIQN 
REFERENCE. DESIGNA"'TION 035-989 Clo 

G1 PA.RT f' .C.I, 
Q8,9,1"3 PA.RT E C20 
QI,Z,6 037-990 CI.2 3 

QIO,II.I"2:.I4,IS 041-408 RI,2, ,31,32 33 

Q5 041-410 RI5,42 
Q~,Q4 041-411 R29,27 

CR~ THRU tRI4- ~16. CRI7 041-412 

CRI,CR2 
CIG. CI9 
CI4,CI7.CIS 

CI2.CI!;> 

011 
R3,RIO 

R4' 
RJ9 
CRI5 
R34 

041-413 R26, 36.37,40 
041-425 Rll,14 --041-430 ." 041-434 R35,41 

041-482 RIG 20,21 
048-175 '" 041-519 

041-550 ." 
0.,1-570 '" --031-994 C8,9,4,5 --PAJ:l~.H R5,8 

'" 
R6,9 

tl4tl-052 R4,1 

.18 
042-871 RII,I2 --
044-1971 R25 

PAR;r G .C,", C7 
PARr J RtJ 

[j} INSTA.LL PARTS A. THRU I< PER TASLE 1. 

@l TR1MPOT NOT TO BE SUBM~GED IN WA.TER. 

o ~~~S~~~13~~' AND NAMEPLATE INFORXATION PER 

8. PART NO. TO 8E AS SHOWN ON TABLE. 

7. HEAVY LINE ON DIODE INDICATES CATH.OOE. 

6, PLUS SIGN ON CAPAClTOR INOICATES POSITIVE. 

S. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. o CIRCUITRY ON FAR51DL 

C!] 1PI 4il CONNECTOR PIN 14. TP2@ PIN U. 3, A5S0\8L£ PER MANUfACTURING PRACTICES AANUAL. 

rn SEAL PRINTED CIRCUIT SIDE ONLY WITH HUtt[-SEAL 
TYPE 1815, COLUM81A TECH. CORP. OR EQUIVALENT, 

2. FOR ASSEMBLY SPECifiCATION SEE 3101254. 

L FOR SCHEI'\ATIC SEE 3/099..30. 

NOTES: 



+ 2.4Y 

~ 

+24V �61-------------.------4 
R.4G R3 
10K 10K 

CRI9 

R45 
tV R47 

RUNC-llzo 
3.9K 4.3K 

R44 QI3 
10K 3212.09S-IQ 

-12V -6V 

- bV 

R5 
12K 

RE 
75 

~----~y~·2~W-----------------------------, 

"'~~2R7IJ -12V 

(f)VR~OO s'7!6 cw (;.4 + IN7Iu\ 

Q2 

+12V -bY -f;.V 

"t 
leK tV 011 le4 

W~~;.~12:~"t;~I;t/~i·;=-=--t~~~,~~r~~:~,.~;~.:~~~~~>~BZ~"~~.~~~}~',~~;=,e"~;'~'6'~CiN[8~.~O~':""~'4~-~D~[V.i~~:-~1XP~Bli~~~~-,-,a8~-;~r~~i-~~t 
B ECN 9\1- 500 1M f- ¢Y"" I~-

c ECN 911- ZS fI.,-<:". ::II>,l:'Ij$f~ 
D £CN 911-AJt. PROD. , 

E Ec..U 4097 

F FeN "291 .,,"S ~ 
G E'eN 4803 ' ~ 

~H~E~,C~)V~~4~9~8~2=_--- A/ 
J EC'N 4995 ~ 

f---"'K+"["CN"'-,5"""'Z"'S"""'''------ :1.,-" ~ 
l.. ECNS/47 ,!?iJ.6p/t,f,.'-(" _~H 
M £CN 5/t;;9 ~~ '"f,"1"6~.....-{.--
IV E"CN7e23 'l'.u:"~ 

S ECN 8560 
T CCN 8445 AtlPCO ASSY 

1:/ 7~.Of 

WRITE PERMITl-) 28 tV QI 03 ~ r~ 1(047 
ICCV 

A WRITE peRMIT 
OUTPUT RI 

3.9K A2 
10K 

-bV ~R13 -121/ !HI-CCNSITY 35 ~ 

SElECT 

ffi LO-DENSIl '( 341---------~M=-+-----' 
RI4 

~ 

cRI 

3212098 -10 

-12Y 

R.21 
IK 

R7 
13K 

-12V 

-[2V 

R23 
2.7K 

-[2V 

R2S 
C'K 

-=-
-6V 

-6V 

CRb 

-12V 

R43 
4701< 

1---
I -IN -12V -12V -12V 

! CUP LEVEL ~ 
3Z CUTPUT (+) 

--------------------118 TEST POINT 

+12v 

,---------------124 ~~~g8l(+~--
R4C I 
0· ~:J_K p;_' ~-~-},.~_I_.R~6::K f~.~, f ~_~ ~ - :!.IO/O~ f 

REAO --------1---+-- r- ~--__.----, >---- QI2,---~-------l2Z REGISTE" 

R2< ~C7 (IG PG'I (h13 3.6K f33P~ (13 I I 
5.6K :3.3j.Jf 33H tv (;:9 b.::'J ("10 Jf..../ .-~3,PF -----t I--+--I.SJ.-IS£C. 

I CRI2 (II f4 "39 lc'2 32~2092-'( Lr ReSeT(+) 

'----_ 32/2092-10 3212092 QII 1r- ~ 

3.3pr - 330Pf (he CD458 510 
READ PERMIT (-) 12 

Q6+-----~11---~_.+ -=-1:-- -=- CRIS -6V T ~VV- t---l 
L-_--+ ____ +_:_;~.--+- -12v' -1(' 3201104--10 L~~"I~-=-

C5 3212092-10 Ce CK5 lRI4 ~~tK Cf:<lf; CRI7 ~R16 ~lQ4Z 
(V Q7 G5 VzW 

-12V _-./R\i2v°'-----< R 19 
4.3K CR2 4.7K 

'OR' CLOCK H 10 I-------------~ lR-,-7--~1--Jb-*--ivv-----1 

t·,. ICR3 

+i2v ~±--, Cf.--.4 

+12V I I----------------------~~~ .-=-
- 6V 31----'-------.I~.... + 12V 

-12V 41-----+cC~I.. C2 + (3 

f 'h 15 :T'5 15 PS (,RD + 20V + 20V 20V .. l & I-_~ __ ~+=: 2C::.;o/:::'~2"a"'o/~o ... 20lJ'o 
L-

~ SEE TABLE L 
5, ALL DioDes TO Be 3263024-10 

4 ALL THANSISTORS TO BE. 3201100-10 

3. ALL Ra~I~TOP' VALUE.S APt IN OHM5, 1/4N,±50/0. 

2 ALL CAP1\CITOR VAlUi:..S ARE IN MICROfARADS. 
500V, !"r6"~, . 

I. FOR ASSEMBLY S-~E ---r.A.B\"'~. 

NOTES: UNLESS OT~RW\SE SPECI FISD 

3212092-10 -=- (8 CD~;i +12V ___ -_6_V ________ -_-___ -=-______ -_6_V __ -_12_V ___ 
~ ~~~C~K 

+------cir- Fl r-i I- OUTPUT('l-l 
~~:K ~~1~58 ~?~ (RII TABLE I CONT. 
I,-ZW COMPONENTS 

R79 ~I - ASSEMBLY USED ON FUNCTION 1-------;:C-,8,----rR:cIc:3"T!!;R"14-:-:;----::C-:cIl-~-"-t--R;::-4~q 

+ 12V '-2 K l~ilg + 12V 31=1~82~~18:::-~OI:::=j~T~M:::-~12~Z;:ljl =1:::SO~~IP::;5:::=tl:::OO~0~piF,1,S~%~.=IO~0~Vj=~IO~K:::tj2~CtKj~15:::0~PFt,!t;I%;~50~0~V:::t3;.~G.~:~K 
I -12V 3J_19_3_7_9_-_0_1---+~TM"'Z'-'F!!~"'k~~-3-6-IP-S-!__5-7-0-0P-F'--,±_2--'~_200_V+-_IO_K+-Z-O-K+--15-0-PF'-,±-I-r.-,5-0-0I_l'~"';;;I"~,,nh"'j~ 
L__________________________________ 3 j 195 87-01 1~ ... 1~it IlQ/32.S IPS .005UF.:tIO% IOOV JUMPER OPE"-l Ei20PF +556 300y 3.~K 

13123851'01 TM7211/12 361PS S700PF,~2io.('OGy OPEN GPEtJ lS0PF,±r~,500V 3.6K 

r 3r2387G-OI TM-7?91 TABLE I "">7.5 1 P::', 57(,0 PF. :!:'i:'."t.,200V I OK Z.OK 22.0PF,+I%,5COV 3.6K 

USED ON FUNCTION 
COMPONENT 

ASSEMBLY , C B R 13 R 14 C I I R40 
3113312 TM 7211 3G IPS 5700PF'27.200V 10K 20K 910PF'5~. I OV 3.6K 
3107057 TM-7 11-1236 IPS 5700PF'2r.2 OV I K 20K 150PF·I~. SOOV 



ASSY PART'''; 
3107057 033-146 
3109994 035 -832 
3110003 033- 147 
3107277 033· 146 
3113312 033- 146 
3116102 033-276 
3116164 033-146 
3118218 034- 950 
3113186 033- 276 
3119379 033 145 
3123851-01 033-146 

312.~67G-OI 033-14," 

3107056-10 

3200526-10 ~ ~ 

I"" 

TABLE I 
B M REFERENCE TABLE 

PART 'B' PART 'c' 
034-220 044 -197 
034-220 
034 -220 
034-220 
034-217 
034- 228 
035-988 
034- 220 044-197 
034- 220 044-197 
034 220 044 197 
034-220 ~OT USED 

034-2.2.5 044--197 

PART '0' 
044'523 

044- 5 23 
044- 5 2 3 
044-523 
NOT USED 

044-525 

46t.-oo4 
Z PLACE~ 

USED ON 

TM -7 211 
TM-4211 
TM~ 11211 
TM-7211 
TM-7211 

TM-7211'lNTERSTAT 
TM-9241 
TM-12211 

EAI-TM-7211 
~M7211· LII;K 

TM~~0~ 

PAP.T 'E 
041 571 

041-571 
047-472 

041- 571 
0-41- 5"11 

3109320-60 

~;,:'o", 
TY PICAL TRANS I S TOR I NS7A LLA TlON 

PARi NO. REFERWCE DESIGNATIONS 

~.-~~! 
RI 45 

041-S71 R39 

~~s~~ ~~/, " 

"'0 
041-573 '" 041-584 RlO 38 47 

041."'" RJO 

042-803 RJ5 

PART C. RI3 

044-202. R9,10 

;~ RI4 

R28 ---
04/- 440 RE'.'.41 
04-1-404 R4? 
04/-560 R25 

A £;.CN 9/1 AI< ~..-\).). 

B ECN 3849 
____ ,:.::J{;/ 

D ECN 480.3 

G ECN 7003 

(! >--!,,/U- ", 
.",:;.:. t,'"r~"'r' 

:§~;;::.L. '~w -' 

H ,eN 7223 
J .~A' ...;fl, 

I<. EC;V-a.J60 
'"/:"--" I, <7 u..!--:'t.._ 

-;;;;"'_ ... i..: y..VIJ '~. 
L £CN 8"'4$ 

'. hi £CN9913 
D.'kJ.~loh ,2... r -~.: .. :.:"'*f 
j{.;!3,-(1VO ~4068 ;;;.,.. 

'.~ 

PARi HO. REFERENCE OESIGHAilONS 

3201100-10 Q2,J.4,8 

~~~~~~~::~ ~~:·~1-';,9'C.,70.",,---------i 

~:~:~~~~*- ~I~HRU 8, CRII THRU IS, CRI7,I6,I9 . 

01.3'599 CR9,IO,16 

'~~~7s' 
034-491 C5,~ 
034-493 C6 
PARTS ell 
03S-989 C4 
037-990 CI,2.,3 

041-407 RI7 
041-408 R2 J, 33 44,46 

041-410 R2I 

041-412 Rl~ 
(l41-413 11.35 
041-415 R21 

041-436 R6 

041-442 filL.. 
o ~-482 

§ I)J~TALL PER. 1Ae-L£. I. 
II. SEAL PRloiTEO CIRcUIT SIDE ONLY wiTH Hl.I<tI:'SEAi 

. TYPE IBIS, COLUHSIA TEO-C~ COF.P .. OR EQUIY. 

~ TRIMPOTS HOT "TO BE SUBHERGED IN WATER. 

t:!l HARK PART NO, AND NAMEPLATE INFO~TlOft PER 
MIL-STO"130. 

8, PART NO. TO BEA~ ::'I-IOWU au evu. 

7. HEAV; LitlE O.~ DIOO?-IHDICATES CATHDDE. 

6, PLUS SIGH ON CAPACITOR INDICATES POSITIVE_ 

5, CQHPONENT DESIGNATIONS ARE FOR. REFERENCE ONLY. 
@ CIRCUITRY ON FAR-SIDE. 

3. ASSEMBLE PER AUPEX S,TANDARoZ 

.2. FOR PERF SPECIFICATION SEE 310705!i1, 

1. fOR SCliEHATIC SEE 3107058. 

I NOTES I 

M 



INPUT BUFFER" 121---------------------------------..., 

R4 
470 

+12V 

R5 
12K 

- 24V -24V 

DESKEw SELECT 2 7f--~p-..MJ'-+r 

R3 
2K 

-6V 

R6 
3.6K 

-6v -12V -12V 

CR5 

C2 

1·0047 
100V 

:tIO% 

CR6 

+12V 

RI3 
4.7K 

RI4 

RI2 
3.3K 

RII 
CR7 7.5K 

- 6V -6V 

+12V 

RI8 
4.7K 

INPUT8UFFER#2 131---------------------------------~~~~-~~ 

+12V 

R23 
10K -6V -6V 

-12V 

RI5 
2.7K 

15 INPUT BUFFER ,I OUTPUT 

06 
3212092-10 

31 DESKEW SELECT OUTPUnl (-) 

32 AMPLIFIER SELECT OUTPUT«I (-) 

29 DESKEW SELECT OUTPUT I< 2 (-) 

33 AMPLIFIER SELECTOUTPUT#2.(_) 

-f2V 

R20 
2.7K 

16 INPUT BUFFER#20UTPUT 
08 
3212092-10 

~--4r_-----------------------------------------_410 READ PERMIT OUTPUT(-) 

READ PERMIT(-) 91--_!V\1'-...... +r 

-f2V -6V 

CRII 
-24V 

R26 
5.6K 

HI/LO DENSITY(-I+) 251---------------------..J\iv--.--J'{' 

OUTPUT [If I 18 

DRIVER l<l2 191--------------------, 

-12V -6V 

-24V 

-t-'2V I f--------4 ..... 

-12V 4 t-----~ .. 
-6V 3 t---, ... 

R2B 
15K 

r--------------------J23 HI-DENSITY OUTPUT(-} 

-12V 

CRI2 

-12v 

CRI4 

CRI5 

CRI6 

R33 
2 ZK 

+ 12Y 

-24V 

R3D 
5.6K 

-6V 

-f2V 

,..-------121 LO-DENSITV OUTPUT 
013 
3201104-10 

-12V _12v 

-f2V 

R35 
125 
±'3% 
3W 

QI5 
3212092-10 

'-.... 1-..... -------4,7 g~~:EU~ 
OUTPUT 

3111157 TM-7ZI1 

3111158 

5. All DIODES TO BE 32f>3024 -10. 

4. ALL TRANSISTORS TO BE 3212061-10. 

3, ALL RESlo;.TOR VALUES ARE IN OHMS ±5"1o , .Aw. 
2 ALL CAPAUlQR VALUES ARE IN MICROfARAD5:!:200!o/20V. 

I FOR ASSEMBLY 5tE 31111~7. 

HOTES: U NLE5S OTHERWISE SPECIFIED 

SCALI;: NONE 

SCHEMATIC -

SELECT LOGIC-8 

D 3111158 
SliEET IOFf 

A 



320052G-/O ~ 

G/5-004 
G>PLACES 

4GO-004 
2 PLACES 

JIII15G -10 

280-05/~ ~280-052 

TYPICAL TRANSISTOR INSTALLATION 

3109G91-/O m 

3107109-70 

A ERN IOI-ItJ PIeCJ.,D. 

PART NO. REFERENCE DESICHATlmi 
32.01100-10 QI Q3 QIO QIZ 

3~OII04-10 QS Q7 QIl Q13 

-%ffi~~~:~ 
Q2. Q4 

Q6 QB.QI4 QIS 

~~-::~ 
Q9 

CR! TliIUJ CR17 
035-9B9 Cl C2. 
037-095 CO 
037-990 C3.C4.C5 
04]-406 '" 04]-407 R2 R]2 R17 R21 R24 
04]-408 .23 
041-409 R28 

041-412 RI3 R1S 

..g.~J-42S R4 R9 

041-442 RJS R20 

~!-482 R5 RB RIO 

_~5 R29 R3J 
041 .. 507 R26 R30 

3///1.51 

B, SEAL PRINTEO CIRCUIT SIDE ONLY WITH HUHL-SEAL 
TyPE IsIS COLUMBIA TECH. CORP, OR EQUIVALENT. 

o ~eS~~~r3~~' AND NAMEPlATE INFORMATION PER 

6, PART NO, TO BE 311] 157-10. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODE INDICATES CATHODE, 

3. ASSEMBLE PER PRODUCTIOn PRACTICES KANUAL. 

2. FOR ASSEMBLY SPECIFICATION SEE 3111159. 

I. FOR SCHEMATIC SEE J1l115B. 

NOTES: 

CIRCUIT 80ARD ASSY-

~'" 
3111/57 A 

SHtU I OF! 



r-

r SELECT 

218 

WRITE DATA I-I 12 

WRITE II 
STROBEI-I 

TEST 
DESKEWI-I 9 

WRITE RESETI-I 10 

RI 

@JCRI C"fl~ 
I 2 3 

CR2 
R2 

10K'10% 
r§] CW.fl 

I 2 3 

-12V 

R3 

CR3 
3.6K 

CR4 CR7 . 
CR5 

CR6 CRB 
R5 

7.5K 

-12V -12V -12V 

R9 RIO RII 
4.7K 2K 1.5K 

C6 
~?PF CRII 

Q3 

C7 

o 
tP 3212092-10 > 

~--+-~~~~--~--~-K~~ Q2 ( 
~ 3212092-10 . 

R6 
20K 

RI2 
2.4K 

C8 C9 

+12V 

R20 
3.6K 

~~ ~:f ~ 
3212092-?cil I $ 

CRI3 -© ~ 
~ ~ 

RI3 RI5 Rig 
47K 47K 18K 

;-- PI/ /%-/'18 n~_;/i s":f;;~j~'~-:, ..;~~-.,{ . .y%T1.1l0 .... -.':~.,..r 

@::tJC;~ ;~;Z~~~.....i~~':; ;=~~Z~. 
,..-.. 

r-----------~24ECHO 
OUTPUT 

+IOV 

R22 
125 
±I'Yo R29 

+IOV 

R30 
125 

'±I% 
3W 

CI2 

~ 

3W 5.1 K 

CR21 CR23 
34 A}OUTPUTS 

~~~~~-44---+----4----~30B 
'---

+12V +12V +12V 

R33 
470 
I/2W 

+12V 

R21 
68K R24 

5.1K 

CR20 

R26 

CR25 

R34 

R36 
6BK 

REFERENCE. DE.SIGNA nON 

LAST USED DELETED 

R36 
CR26 

CI2 

09 I 

QI +12V 
~2092-10 

+12V +12V -12V -6V 2.4K 2.4K 

& 

~ 

R7 
18K 

R4 R8 
3.6K 39K 

-12V -12V 

~? CRI8 

100PF 

-I 
CII 

CRI7 100PF 

-12V 

R23 R28 R31 
2.7K 10K 10K 

CRI9 -12V-12V 

-12V 

CR26 

3112345 

[2] JUMPER TO BE USED ON ASSEMBLY 3112.363-10, 

3109572-10, 3110002.-10 {3123869-01 
[§j SEE TABLE I. 

5. ALL TRANSISTORS TO BE 3201104-10. 

4. ALL DIODES TO BE 3263024-10. 
QC.RESETI+I 26~ ____ +-____________________________________________________________________________________ ~ 

3. ALL RESISTOR VALUES ARE IN OHMS, V4W,!5%. 

+IOV 35~----+-----------------~~ 

+12V I ~----+-----------~-. 

- 6 V 3 I----I----~- 1: 
- 12 V 4 I------~~~ 

1 CI f~ + T~ C4 

{ C75~ P.S.GRD 0u 
~ 

+*,k~;Yo+ '20%1':':20%1'.0047 
j 20V 20V j 20V j 100V 

+ 

TABLE I 

ASSEMI~LY FUNCTION C7 CI2. RI CRI 
3123"69-01 10 IPS .0047:!:: IO'Yo,IODV NOTUSEO 10K ±IO% CD!J.SB 

3119586-01 16/32.S IPS .0022 UFo tI09'" IOOV NO I USED IOf<' il();';; CD 453 

CR 2 
CD4~8 

CD 458 

NOT USED 
NOT USED 
NOT USED 

C0458 

L , 
C0458 

SIHC,LE DUAL 
SPEED SPEED 

X 
X 

x 
x 
x 

x 
x 
x 
X 

X 
SEET·\PLt:: DE-2oe 

NUT ASSY. 1ST USrD ON 

APPll~ATION 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS, 
±IO%,500V. 

I. FOR ASSEMBLY SEE TABLE I. 
NOTES: UNLESS OTHERWISE SPECIFIED 

SCAlt NONE SHEET I OF I 



Vjj'\ CAPACITOR \ 
b.:..:J(PART E) \ 

~ 

p;-;"I DIODE~~ 8(pART B) 

v;;'I DIODE I 

.:.!.J (PART C) I '" 

~'" 

TYPICAL TRANSISTOR INSTALLATION 

TABLE I 

B/M REFERENCE 
ASSEMBLY PART A PART B PARTe 
3123869-01 035 -989 013-599 013-599 
311Z363-10 033-147 NOT USED NOT USED 
3109572-10 0:04-311<> NOT USED NOT USED 
3110002-10 034- 228 NOT USEO NOT USED 
,,112064-10 033- 147 013-599 CJ3-599 

3112:'44-10 034-38<0 or 3-599 cn· 599 
3112365-10 034·22B 013-599 CJ3-599 
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8 -1. INTRODUCTION. 

SECTIDN VIII 
SPECIAL FEATURES 

This section documents the changes made in the data electronics to provide the 
special features listed in Table 8 -1. The special feature descriptions are in alphanumeric 
sequence by the codes listed in Table" 8-1. Schematic diagrams and assembly drawings of 
the PCB assemblies listed in the special feature descriptions are located in Section VII. 
The logic diagrams applicable to each special feature are located with the special feature 
description. 

TABLE 8-1 
DATA ELECTRONICS SPECIAL FEATURES 

CODE DESCRIPTION 

SF1 Special Positive Input/Output Levels (Dual Density) 

SF2 Vertical Parity Generate (7 Track) 

SF3 Vertical Parity Generate (9 Track) 

SF4 Longitudinal Parity Check 

SF5 Longitudinal Check Character Generate 

8-1 



SPECIAL FEATURE (SF1) 
SPECIAL POSITIVE INPUT/OUTPUT LEVELS 

(DUAL DENSITy) 

INTRODUCTION. 

The standard Input Buffer and Output Driver printed circuit board (PCB) assemblies 
in the data electronics are replaced with special PCB assemblies in systems which require 
positive input/output levels. The data electronics assembly is wired as shown in the appli­
cable data electronics logic diagram (3118315 for run/stop logic, 3118325 for forward/stop 
logic) • 

GENERAL DESCRIPTION. 

The signal levels for the input buffers and the output drivers are selected to meet 
the system requirements. Table 1 lists typical IBT input buffers used at the various input 
levels. Table 2 lists typical output drivers used at the various output levels. The ODL and 
ODM output driver PCB ass~mblies are used for both 0 volt FALSE and 0 volt TRUE system 
outputs. When the system output is 0 volts FALSE, ODL output driver PCB assemblies are 
used in locations B13 and B14 of the data electronics and an ODM output driver PCB is used in 
location B23. When the system output is 0 volts TRUE, ODM output driver PCB assemblies 
are used in locations B13 and B14 and an ODL output driver PCB is used in location B23. 

DRAWINGS. 

The schematic diagrams and assembly drawings of the PCB assemblies are located 
in Section VII. The logic diagrams are located C!-t the end of this special feature description. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS 

CODE DESCRIPTION SCHEMATIC ASSY DWG 

IBT Input Buffer 3118175 3118174 
ODL Output Driver 3118184 3118183 
ODM Output Driver 3118166 3118165 

LOGIC DIAGRAM 

DE-211 Data Electronics, Positive Levels 
Run/Stop 3118315 
Forward/Stop 3118325 

The logic diagrams are intended for use with systems using either a positive TRUE 
level and a negative or ground FALSE level or a positive FALSE level and a negative or ground 
TRUE level. For this reason, state indicators have been omitted from the input buffer inputs 
and the output driver outputs. State indicators for all other Signal levels are as shown in the 
logic diagram. 



TABLE 1 
POSITIVE LEVEL INPUT BUFFERS 

CODE 
LEVEL (VOLTS) 

PART NO. SCHEMATIC ASSY DWG 
TRUE FALSE 

IBT +3 0 3118170-01 3118175 3118174 
+6 0 3118171-01 
+9 0 3118172-01 
+12 0 3118173-01 

0 +3 3118227-01 
0 +6 3118228-01 
0 +9 3118229-01 

IBT 0 +12 3118230-01 3118175 3118174 

TABLE 2 
POSITIVE LEVEL OUTPUT DRIVERS 

CODE LEVEL (VOLTS) 
PART NO. SCHEMATIC ASSY DWG 

TRUE* FALSE* 

ODL 
+3 0 

3118179-01 3118184 3118183 
ODM 3118161-01 3118166 3118165 

ODL 
+4 0 

3118292-01 3118184 3118183 
ODM 3118293-01 3118166 3118165 

ODL 
+5 0 

3119588-01 3118184 3118183 
ODM 3119589-01 3118166 3118165 

ODL 
+6 0 

3118180-01 3118184 3118183 
ODM 3118162-01 3118166 3118165 

ODL 
+8 0 

3119498-01 3118184 3118183 
ODM 3119497-01 3118166 3118165 

ODL 
+9 0 

3118181-01 3118184 3118183 
ODM 31l8163-01 3118166 ·3118165 

ODL 
+12 0 

3118182-01 3118184 3118183 
ODM 3118164-01 3118166 3118165 

*The same PCB assemblies are also used "for 
o volt TRUE and positive voltage FALSE outputlevels. 

SFI-2 
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INTRODUCTION. 

SPECIAL FEATURE (SF2) 
VERTICAL PARITY GENERATE 

(7 TRACK) 

The vertical parity generate special feature provides a vertical parity bit (Write 
Data 7) to write track 7 of the data electronics. Odd or even parity is selected by the Odd/ 
Even Parity select line. 

GENERAL DESCRIPTION. 

Exclusive-OR printed circuit board (PCB) assemblies (3107274-10) are inserted into 
locations All and A12 of the data electronics assembly. Four exclusive-OR circuits are 
provided on each of the PCB assemblies. The data electronics assembly is wired, and the 
logic elements operate, as shown in vertical parity generate logic diagram 3114921. 

OPERATION. 

The level of the Odd/Even Parity select line determines whether the parity bit 
supplied to write track 7 will generate odd or even parity. The parity bit is derived in the 
same manner as the vertical parity error output. Refer to the description of the vertical 
parity check circuit and the exclusive -OR circuit description for more details of circuit 
operation. 

DRAWINGS. 

The schematic diagram and assembly drawing of the Exclusive -OR PCB are located 
in Section VII. The logic diagram is located at the.end of this special feature description. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWING 

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG 

ECC Exclusive -OR 3lO7274-10 3104453 3107274 

LOG IC DIAG RAM 

Vertical Parity Generate (7 Track) 3114921 

SF2-1 
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INTRODUCTION. 

SPECIAL FEATURE (SF3) 
VERTICAL PARITY GENERATE 

(9 TRACK) 

The vertical parity generate special feature provides a vertical parity bit (Write 
Data 4) to write track 4 of the data electronics. Odd or even parity is selected by the Odd/ 
Even Parity select line. 

GENERAL DESCRIPTION. 

Exclusive-OR printed circuit board (PCB) assemblies (3107274-10) are inserted into 
locations All and A12 of the data electronics assembly. Four exclusive-OR circuits are 
provided on each of the PCB assemblies. The data electronics assembly is wired, and the 
logic elements operate, as shown in vertical parity generate logic diagram 3115766. 

OPERATION. 

The level of the Odd/Even Parity select line determines whether the parity bit 
supplied to write track 4 will generate odd or even parity. The parity bit is derived in the 
same manner as the vertical parity error output. Refer to the description of the vertical 
parity check circuit and the exclusive -OR circuit description for more details of circuit 
operation. 

DRAWINGS. 

The schematic diagrams and assembly drawings of the Exclusive-OR PCB are 
located in Section VII. The logic diagram is located at the end of this special feature 
description. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWING 

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG 

ECC Exclusive -OR 3107274-10 3104453 3107274 

LOGIC DIAGRAM 

Vertical Parity Generate (9 Track) 3115766 
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INTRODUCTION. 

SPECIAL FEATURE (SF4) 
LONGITUDINAL PARITY CHECK 

The longitudinal parity check feature is added to the data electronics by the addition 
of special printed circuit board (PCB) assemblies and wiring, as shown in the longitudinal 
parity check logic diagram. 

GENERAL DESCRIPTION. 

A flip-flop circuit is provided for each read track. Four flip-flops are provided on 
the Flip-Flop (FF) PCB at data electronics card cage location B17. Three flip-flops are pro­
vided on the Longitudinal Parity Register (PR) PCB at B19. Two additional flip-flops are pro­
vided on the Flip-Flop (FF) PCB at B18 for tracks 8 and 9. A gap detector circuit, adjusted 
to six character frame periods (at the lowest character rate) is also provided on the Longi­
tudinal Parity Register PCB. The remaining circuitry required for longitudinal parity check 
is provided on the LPC Timing (LP) PCB at B20. 

OPERATION. 

While data is being read, the gap detector on PR at B19 is held on by the read strobe 
pulse train. The flip-flops (at B1"I, B19, and B18) are toggled by each read data bit and act 
as a read register. When longitudinal parity exists in a block of data, all of the flip-flops 
will be in the reset state following the LPC character and no LP error pulse is generated. 
When a longitudinal parity error occurs in a block of data, one of the flip-flops will be in 
the set state following the LPC character and a negative level is applied to the nine-input OR 
gate on LP at B20. The negative level output from the OR gate enables the LP error NAND 
gate on LP. The gap detector times out approximately six character frame periods after the 
LPC character is read and produces a positive-going output transition. The gap detector 
output is differentiated on LP to produce a negative.-going LPC strobe pulse. The LPC strobe 
pulse is NANDed with the negative-level error output from the OR gate and produces a negative­
going LP Error pulse output from the system. The positive-going trailing edge of the LP 
strobe pulse causes a negative-going LPC Register Reset pulse to be generated on LP and the 
flip-flops are reset to enable the longitudinal parity check circuit for the next block of data. 

ADJUSTMENT . 

To check or adjust for the six character frame period, an oscilloscope must be used 
to measure the timing delay between the leading edge of the last read strobe pulse and the 
positive -going trailing edge of the gap detector output pulse (at pin 25 of B 19); adjust potenti-
0meter R9 to obtain the time delay period listed in Table 1 for the applicable denSity/speed 
combination. 

SF4-1 



DENSITY 36 IPS 

200 cpi 833 Ilsec 

556 cpi 300 Ilsec 

800 cpi 208 Ilsec 

DRAWINGS. 

TABLE 1 
LPC TIMING DELAY 

(SIX CHARACTER PERIOD) 

45 IPS 75 IPS 112.5 IPS 

667 Ilsec 400 Ilsec 267 Ilsec 

240 Ilsec 144 Ilsec 96 Ilsec 

167 Ilsec 100 Ilsec 67 Ilsec 

120 IPS 150 IPS 

250 Ilsec 200 Ilsec 

90 Ilsec 72 Ilsec 

63 Ilsec 50 Ilsec 

The schematic diagrams and assembly drawings of the PCB assemblies are located 
in Section VII. . The logic diagram is located at the end of this special feature. . 

CODE 

FFB 
LPB 

.PRB 

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS 

DESCRIPTION PART NO. SCHEMATIC 

Flip-Flop 3107275-10 3104541 
LPG Timing -B 3116087-10 3116088 
Long. Parity Reg -B 3116083 

36/45 Ips 3116082-10 
75 Ips 3116161-10 
112.5/120/150 Ips 3116162-10 

LOGIC DIAGRAM 

Longitudinal Parity Check 3114904 

ASSY DWG 
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3116087 
3116100 

. *Not required in 7..,track systems. 
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SPECIAL FEATURE (SFS) 
LONGITUDINAL CHECK CHARACTER GENERATE 

INTRODUCTION. 

The longitudinal check character generate special feature provides an internally 
generated Write Reset signal which causes a longitudinal check character (LCC) to be 
written. Changes to the data electronics for this special feature includes the addition of an 
LCC Generator (LG) printed circuit board (PCB) assembly at location A13 in the data elec­
tronics card cage and additional wiring as shown in the LCC Generate logic diagram. 

GENERAL DESCRIPTION. 

The absence of a Write Strobe input for the equivalent of four character frame 
periods is interpreted as the end of a block of data. A Write Reset pulse is generated at 
this time by the LCC generate circuit and the write registers of the data electronics are 
reset, causing the LCC to be written on the tape. Two adjustments are provided; one for 
low density LCC generate timing, the other for high density LCC generate timing. The 
delay time is selected by the level of the Hi/Low Density select signal. 

OPERATION. 

The Write Strobe pulse input to the gap detector circuit causes timing capacitor C9 
to be charged on receipt of the first Write Strobe pulse and with each succeeding pUlse. 
When no Write Strobe pulses occur for approximately four character frame periods at the 
selected density/speed combination, timing capacitor C9 discharges and the gap detector 
produces a positive-going output transition. The gap detector output is differentiated on LG 
to produce a negative-going Write Reset pulse which resets the write register flip-flops on 
tracks which have had an ODD number of ONEs written. The LCC is written on the tape when 
the flip-flops are reset. 

Two delay times are preset for the gap detector. . When the Hi/Low Density select 
input to LG is at 0 volts (low density select), Q3 is biased on by the fixed -6 volt level applied 
at pin 32 of LG. When Q3 conducts, Q1 and QS are held cut off by the -7 volt level established 
at the common emitters by current flow through Q3 (the bases of Q1 and QS are at 0 volts, 
thus the base-to-emitter voltages are positive and establish the cut off condition). When Q1 
and QS are cut off, Q2 and Q6 are also cut off, effectively removing delay adjustment potenti­
ometers RS and R1S from the gap detector timing circuit. Transistor Q4 is biased on by Q3 
and provides a return to -12 volts (through delay adjustment potentiometer RlO) for timing 
capacitor C9. Potentiometer RIO is adjusted to provide a delay of approximately four character 
frame periods at the low-density/speed rate. When the Hi/Low Density select input to LG is 
at -12 volts (high density select), QS is biased on. When QS conducts, Q1 and Q3 are cut off 
by the -7 volt level established at the common emitters by current flow through QS (the bases 
of Q1 and Q3 are at 0 volts and -6 volts, respectively, thus the base-to-emitter voltages are 
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positive and establish the cut off condition). When Q1 andQ3 are cut off, Q2 and Q4 are also 
cut off, effectively removing delay adjustment potentiometers R5 and RlO from the gap de­
tector timing circuit. Transistor Q6 is biased on by Q5 and provides a return to -12 volts 
(through delay adjustment potentiometer R15) for timing capacitor .C9. Potentiometer R15 is 
adjusted to provide a delay of approximately four character frame periods at the high-density/ 
speed rate. 

ADJUSTMENT. 

To check or adjust for the four character frame period, an oscilloscope must be 
used to measure the timing delay between the leading edge of the last Write Strobe pulse and 
the leading edge of the Write Reset pulse at pin 16 of A13. For low density, adjust potenti­
ometer RIO to obtain the time delay period listed in Table 1 for the applicable low-density/ 
speed combination; for high density, adjust potentiometer R15 to obtain the time delay listed 
for the applicable high-density/speed" co~ination. 

DENSITY 36 IPS 

200 cpi 556 flsec 

556 cpi 200 flsec 

800 cpi 139 flsec 

DRAWINGS. 

TABLE 1 
LCC GENERATE DELAY 

(FOUR CHARACTER PERIOD) 

45 IPS 75 IPS 112.5 IPS 

444 flsec 267 flsec 178 flsec 

160 flsec 96 flsec 64 flsec 

III flsec 67 flsec 44 flsec 

.120 IPS 150 IPS 

167 flsec 133 flsec 

60 flsec 50 flsec 

42 flsec 33 flsec 

The schematic diagJ;'am and assembly drawing of the PCB are located in Section VII. 
The logic diagram is located at the end of this special feature. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS 

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG 

LGB LCCGenerator -B 3116076 3116075 
36/45 Ips 3116072-10 
75 Ips 3116142-10 
112.5/120/150 Ips· 3116073-10 

LOGIC DIAGRAM 

LCGGenerate (Dual' Density) 3115776 
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