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6"-060l~ 
IIPLtS 

3_..."., .. ·-002l 
~~ .. 5-000Z 

7 

ZOO-3055 REF' 

'"-00" 0 
'65-0002 

TO-5 TRANSISTOR 
"OUHTING 7 PLCS 

6 

TO - 92 TRANSISTOR 
IIOUNTING HEIGHT 

It PL.CS 

tOO- 06 
I PLtS 604-0500 

6DS-0i00 

G (TOROUE:.! I IN LaS) 

F 

E 

D 

c 

8 

103'44-01~ 

661- 060l REF 

INSTALL P413 AT J 413 TO SHIELD 111 VAC. 

PROTECT AREAS DEIIOTED, DUAINCi F"LOW SOLDERINCi OF COMPONENT SIDE 
COMPONENTS, TO KEEP AAEAS tOIoolPLETELY FIlEE OF SOLDER. 

o APPLY 665- OOOZ (SILICONE tOMPOUND) TO BOTH SIDES OF MICA WASHER. 
A MINI MUll Of" 10". COVERACiE IS .(QUIRED. 

~ 8EF~ INSTALLlIIG 04,010,012,016 &HI) 03D TO MEATSINK, EXTItEME 
CARE MUST BE TAKEN TO SEE THAT ALL BURRS AND CHI~ OF METAL 
ARE ROtOYEO FJIIDM ENTIRE MOUNTIIIG SURFACE. 

~ .... IIITAIN Mill. AIR GAP Of".16 BETWEEN RESISTOR \lOOT AND BOAItD. 

A _ 0 :~I: :~:~:tN~~ lIE M&DE FROM PROCESS BOARO 104576 - 01 ItEV ,f 

o IlARK VEASION liD. AND VEASION ISSUE LETTEA. 

I ASSEMIM.E PEA STANDARD II'G METHODS. 

MOTU: UNLESS OTMEltWl1I SP£CIFIID. 

7 

'-S03-IS61 m P413 

6 

5 

o 
~DENOT£S PIli 110. I 

It ORIENTATION 

'50 -Z:Uo 
" PLCS 
653-2011 

14 PLCS 

/ 
612-1006..J 

5 

/ 
/ 

.~6S0-0001 

~205-4I010 REF 

r' 668- 0001 ~ 
66S- ooozt.:.! 

\ - 6041-24100 

~600-04l06 
(TORQUE 4 - , IN LIS) 

let, K 2 llOUNTI NG 
110 StALE 

4 

DIODE ORIENTATION 

, -100070-01 
2 PLts 

--600-0ati-
605- 0600 2 PLt5 
&&7- 0109 

G:J 

3 

615- 00" 
4 PLCS 

663-~750 

ZPLCS 

~~:l~Z;:0 

1 

1.~---S03 -ZS61 
n PLtS 

~.75 ~ Lo ~'TU ,MIN 
SLEEVE WITH 669-0118 2 PLCS 

"ECTIO,", C-C 

SPECIFICATION 

SCHEMATIC 
REF DRAWIIIGS 

~600-2006 

• 

SOZ-611!! (KI) 
502-IZI1 tKZ) 

SCALE 1/1 

3 

2 PLCS 

104571 T'OOO 

1 

.,,,IISIONS 

DU'R"TlON 
eM< _ 

7..jJ ~£_~.Qc 

~ lC.iJ 7,40 
C ECN7624 

D [ell 7689 H 
~N 1-VU PROD RE.L. 
EC.1o.J eoc..l 

E 40 
r 'CN' ~~.:., 
G Et.N 873~ 

E.CN ~I~ .. 
N I~ I ~ 

K ECN 10031 
l eN 11)(,73 

M [eN 1087_8 __ 
MI ECNIZO,~ 

'" E N II.ZI.If. 
P ECN 13082 

G 

F 

D 

c 

104S71 

104512 ~ 
Q 

PART NO 1045'S - () IIIEV t.l • 
• 'I PBII'B: PER\F'l'ERALEnJFtJENT 

TIru 

It. 

SEELM 



VERSIctl CHARACTERISTICS 

Ftl~~c.n(.'f-~ 
SPEED 

IPS 

NRZI-'l/NR21-1 READ 12.5 S 

18.75 S 

25 S 

37.5 S 
-- I---- . 

45S 

75 S 

l-l.~25 D 

18. 75{J7.5 D 

~RZ I-9mRZ 17 READ 22. 5/45 D 

~RZI-9REAII 12.5 S 

18. 75 S 

25$ 

37.5 S 

4>5 

75 S 

12.5/25 D 

18. 75{JU 0 

IRZI-9 READ 22.5/450 

:1-9/NRZI-7 READ 12.5 S 

18.75S 

25 S 

37.5 S 

45 S 

1 ,'NRZ i-l READ 15S 

IRZI-9 READiWRITE 12.5 S 

18. 75 S 

25S 

37.5 S 

45 S 

~RZI-Y READ/WRITE 75S 

IRZI-QREADIWRIlE 755 

IRZ I-HEADIWRITE 755 

TABum CD 
REF DESIGNATIONS 

,1,3,4, 101, ~I. 501, 601, 701, SOl, 901 

!, ZZ,34,37, «1,86,107.207,307,4(1/, 507,6iIT. 
JI,8OJ,907 

4,6,26,27.54,57 

13.213 m,m,5l3,6il. 713.813. 913.114. 
14,514,614,714,814,914, 115, 415, 515, 615. 
15,815,915 

3,5.53,56 

8,10 

,23,35,38,41 

101, ZOI, 301,401, SOl, 601, 701, SOl, 901 

~.3,'. 7,9,10 11,13,14 

10 

VALUE 

.0047 

.COl3 

.0022 

.0015 

.0015 

.001 

.0022 

.0015 

,0015 

.0047 

.COl3 

.:x22 

.0015 

.:X;:5 

.001 

.0021 

.0015 

.0015 

.0047 

.0033 

.0022 

.0015 

.0015 

.001 

.0047 

.COl3 

.0022 

.0015 

.0015 

.001 

.an 

. all 

2.202,302,402,502,602, 71I1,BIlZ. 902.lal. 4(Jl. 
1,6(1, 7m, 808, 90!, 104. 404, 504, 604, 704, 804, 904 

',205,305.405. 'jQ5. 605. 705. 805, '1Il5 

54,60, OJ 

38,43 

--

10 

If 10l, 201, 301, ~I, 501. 
C601, 701.801, 901,101. 

CI C201,301,402, 502, 602. 
,CI02. 802. 902 

! ~ I IE! 
PART NO. VALUE PART NO. 

131-4720 22 PF 130-2205 

131-3320 15 PF 130-1'jQ5 

Bl-2220 10 PF 130-1005 

131-1520 i 10 PF 

10 PF 

i31-1020 OMIT 

10 PF 

10 PF 

10 PF 
--~ 

22 ?F 

15 PF 

l'J Pf 

10 PF 

.LU r-r 

OMIT 

10 PF 

10PF 

10 PF 

12 PF 

15 PF 

10 PF 

10 PF 

10 PF 

OMIT 

22PF 

15 PF 

10 PF 

10 PF 

lD PF 

OMIT 

OMIT 

'~t'F ..iJ»II' 

8 7 

TABLEII [j 

CI04, 204, 304. «)4. 504'1(105, 105. 305. 405. 505. CI~,2~.3~,4()i,506, CI07, 207, 307, 407, 507, f(JI,2Cl!.3(1!,4(1!,5(8. !CI09, 200,3<19, 409. 509 \rIO ZlO, 310, 410, 510. 1~119,m. 329,429,529, R130, 230,330, 430. 530, 
C6OII, 704, 804. 904 C605. 705. 805, 905 C6CX>. 71XJ. 806. 905 C607.7CJl, 8(JT, 9(J/ C6(II.1111. 8(11. 908 IC609, 7f11. Bf1I. 9fJI R61O, 710, 810, 910.1l1, R629.729, 829. 929 R630. 730. 830. 930 

! R1ll, 311, 411, 511, 611, I 

I J 
1 IRilI, 811. 9ll I 

i I 

! @ ! tEl !@ ! \ill ! ~ ! \ till 1 = ~ iili 
i VALUE 

t.:.:J 
VALUE PART NO. VALUE PART NO VALUE PART NO. VALUE PART NO. I VALUE PART NO. VALUE PART NO. PART NO. VALUE PART NO. VALUE PART NO. 

100 PF 130-1015 22 PF 130-2205 .COl3 131-3320 330PF 130-3315 1.022 131-2Z',,() .015 131-1530 II~ 107-11(J3 31.6K 107-3162 28.IK !O7-1872 

100 PF 22 PF .0022 Bl-2220 120 PF 130-1215 .015 13H5l0 .01 Bl-IIJJO 75K 1!Jl151l1 31.6K 28.7K 

lOOPF 22 PF .0015 I3I-l520 lID PF IlO-IIIS .01 llH03Q _00\8 131-6820 56.2K HII-5621 34.8K . 1!17-1482 116K 1~7 3162 

100 PF 33 PF 130-3305 .001 13HIl1Q looPF 130-1015 .00\8 131-6820 .00<17 131-4720 34.8K 107-3482 34. BK 31.6K 

100 PF 33 PF .001 100 FF .00\8 .0047 28.7K 107-2812 28.7K 107-2872 26.IK 107-Z6l2 

100 PF 33 PF 560 PF 130-5615 68 PF 130-680S .COl3 131-33aJ .0022 131-2220 21. 5K 107-2151 34.8K 31.6K 

OMIT ZZ PF .0015 HOPF .01 .00\8 56_2K 3L oK 28.7K 
----- -!.0047 OMIT 33 PF .001 220PF .00\8 28.7K 31. oK ~7K .--r---~- ,------- -- - --- -----

OMIT 33 PF .001 ISOPF .00\8 .00<17 Z1.5K 34.8K 31.6K 
---

100 PF 22 PF .1JII3 330PF .022 .015 ll~ 31.6K IlllK 

100 PF 22 PF .0022 120PF .015 .01 75K 31.6K 28.7K 

jOO PF 22 PF .OOi; i50 PF .01 .0018 56.2K 34.8K 3L6K 

100 PF 33 PF .001 100 PF .00\8 .0047 34. 8K 34.8K 3UK 

100 r;: 33 tot .(001 lOOPF .00\8 .0047 28.7K 28.7K 26.IK 
- ----

100 PF 33 PF 560 PF 68 PF .0033 .0022 . 21. 5K 34.BK 31.6K 

OMIT 22 PF .0015 l30 PF .01 .00\8 56./K l1.6K 28.7K 

: 33 PF .001 120 PF .00\8 .0047 28.7K 31.6K. 28.7K 
i;oPF r--

OMIT 33PF .001 .00\8 .0047 21. 5K 34.8K 3l. 6K 

OMIT 22 PF .COl3 JJO PF OMIl OMIT llCJ( OMIT OMIT 

12 PF .0022 220PF i5K 

22 PF .0015 I>OPF 56.2K 

33 PF .001 looPF 34.8K 

l3PF .001 100 PF 2IUK 

OMIT 33 PF 560 PF 68 PF OMIT 
L-___ 

DMIT 21. 5K OMIT OMIT 

100 PF 22 PF .COl3 HOPF .1l12 .015 II(J( 31.6K 18.7K 

100 PF ZZ PF .0022 22DPF .015 .01 75K Jl. 6K 2B.7K 

lOOPF 21 PF .0015 ISO PF .01 .0018 56.2K 34. BK 3L 6K 

100 PF 33 PF .001 100 PF .00\8 .0047 34.8K 34.8K ....ll...6t. 
100 PF I 33 PF .001 100 PF .00\8 .0047 28. IK 2B.IK 26.IK 

100 PF I 33 PF 560 PF 6BPF .COl3 .0022 21. 5K 34.8K 38.31<: 107-3832 

100 PF 33 PF 560 PF 68pr . DOll 0012 21. 5K 3a.8K 38.31<: 

100 PF 33PF 560 PF ' 68pr .oa.n .0021 11.51( 34.8K 383K 

TABLEIll (D REfERENCE DESIGNATION 

I.C. TYPE 
PIN NO. ! 

T5V +UN -l(N GND ~ 
7400 14 7 j 

LAST USED NOT USED DELmD 

C 40 C9fJI 

CR902 

7¥1l 14 7 i 17 Jl04 JlOI 

7404 14 7 I L2 
-

1-_74_10 __ +-...,1,-:-4 __ t-__ -t ___ -t-_ 7 ±-
7416 I~ ---1 
74.S27 14 i 7 
~- 14 i 7 

-I P4 PI,2) 

017 Q904 I~::: 
R91 R'131 R45 Rll2THRU 

R911,214, 

7438 14 I R2l5)14, 
R315 

7474 i 14 I 7 
TPI4 TP905 

71186 14 7 

7AI 7 4 
U63 U905 UI, 5, 16 

THRU 30. 
74123 16 I B 

75451 B 4 

75451 8 4 

LMll8 7. i 4 
--I 

U33, 36. 40 
U50, 56, 58 

~ VR902 

~--~ W201.301 

LM339 3 12 , 

TERM 14 I 1 

3,11l1,2'l1,302,401. 
501.602.11l1.802.902 
\.610.m.113,1l3, 
413,113,613,713.813. 

~913 

USE 

USE 

' ,[ 

USE 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

USE 

- --

USE 

U,[ 

USE 

5 4 

QI,2, 13, 14, IIJJ,40l, 503, 603, lID, 803, 9\JJ, 
Q 104. 404. 504, 604. 70'1. 804, 904. R 1.2. 3,~, 7. QSOI. 901, R9. 22, 23, 26. 27, 28. 37.38, 39.~. 13.14.34.35,36 

Q7,8, 10, II, lOl. 201. 301. 401.501.601. 701. r,t 9, 

R8, 53. 54, 5556 'j7 'j8 61.62, !l4414, 514 R41. 42. 86,107. 2<J7,3!Jl, 407, 507,fiJl, 7rJ1, n, Z 
R614,l14, B14, 914, 115. 415, 515, 615, 715, 815, R807, 907, RIIII, 1(J1. 31l1, 41l1, '5(I!,6111, 71ll, I 
R915, XJ3 R8111, 908, U31, 38, 43, 4'J, 54,60.61. 105, 

U205, 305, 405, %,605,705,805,905 

USAGE ill 
USE USE 

USE USE 

OMIT USE 

OMIT USE 

USE OMIT 

USE OMIT 

OMIT USE 

OMIT USE 

OM II USE 

OM'[ USE 

TABL~ Y ~ 

SPARE LOGIC 

UI5 

ELEMENT~ 
UI4 

7400 

I 
~II 
~ 

_5_-

~. 

4 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

USE 

USE 

USE 

USE 

I .. , 

OMIT 

i 

+ 
OMIT 

1 

i OMIT 

OMIT 

USE 

USE 

USE 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

3 

I~ 10l, 401, 501, 601, 
W7DI. SOl. 901 

W2,4 

I 

USE OMIT 

USE OMIT 

USE _USE 

~ 

USE 

OMIT 

OMIT 

DMIT U$E 

USE OMIT 

USE OMIT 

U E USE 

USE USE 

USE USE 

USE USE 

3 

2 

AN-
B ECN 9369 

UI5 tEl C EC;..J ~73Z 

o ;~~9~O~~ 
E EC.N 10501'. 

G- ECN 10701 

PART NO. H ECN 10445 
l2O-ron J" UN ID'31~ 

OMIT K ECN 11053 

r L ECN 1112.4 
N ECN 11708 

1'1 ECN IZ063 

I----- --f----

-~ f----

OMIT CONT' 0 ON SHEET 3 

USE 

USE 

tEl FOR PART NO,. NOT INDICATED SEE INITIAL VALUE LISTING. 

15 (OELETEOI 

10 ig~lp~;~~G~:~;~l~~ACK IS SPECIFIED mop ASSY. IT IS NOT REQUIRED FOR MTA. 

IZ _ 

II. 

III 

7. 

6. 

(TI 
[) 
tIl 
o 
[j 

PARTIAL REF D£5IGNATIONS ARE SHlMN. FOR COMPlm DESIGNATION PREFlXWITit 
CIRCUIT NO_ IRIIN CIRCUIT 200 IS R20II. 

DIODES ARE lN4M6. 

FIT TRANS ISTORS ARE TlS-J4. 

PNP TRANS ISTORS ARE 2N4125. 

NPN TRANSISTORS ARE 2N4123. 

CAPACITOR VALUES IN PICOfARADS ARE 5'10, SOOV. 

CAP~CITOR VALUES ARE IN MICROfARADS, 10'10, lOOV. 

RESISTOR VALUES ARE IN OHMS, 5'10, lf4W. 

FOR SPARE LOG IC ElIMENTS SEE TABLI lr. 

FOR I. C_ GENER IC TYPE NO. AND GROUNDIVOlTAGE PIN NO.. SEE TABlI N. 
FOR PART NUMBER, SEE TABU m 
FOR VALUE, PART NUMBER AND USAGE OF COMPONENTS AmCTEO BY VlllSION NUMBlR 
SEETABUn 

FOR PART NUMBER OF COMPctlENTS NOT AmCTED BY VERS I(J!I NUMBER, SEI TAli.( 1 _ 

NOTES, UNUSs ClTHERWISE SPEC IFIEO. 

ASSEM8LY NO. 10021 

SPECIFICATIctl NO. 10024 

REFERENCE DRAWINGS 

H 

G 

F 

E 

o 

c 

o 
N 
t­
~ 

Q 

B 



H 

F 

E 

0 

C 

B 

A 

14 

IABU 1 ill 
PART NO. REF DESIGNATION -, 

100-1015 RI04. 204. 104. 404. 501, 601,104. 804. 904.118. 21R. m. ! 
, K'If!. )18. ~18.1l8. 818. 918 

lOO-llI2S RII. 12,16,19,24, 2S, 43, 44, 47, 48, 49,59,64,68,71,75, 
R7B, 12, 85,17, 88, 89, 90,119, 219, 319,419,519,619,719, 
R819, 919, 121, 221, 321. 421. 521, 621, 1Zl. 821. 921. 123, 
Rm, 323,423,523.623.723,823,923,125, 225, 32S, 42S, 
R 525,625,725, 825, 9l~ 

lOO-llBS RSI,81 

100-1055 R66,73,1ll 

100-2205 R6S, 69 

100-2225 R50 

100-3925 RJO. 72 

100-4715 R63 

' . R'l27, 128, 228, 328, 428, 528, 628, 728, 828; 928 , 

1

!!XH725 I R17,Zl),67,74,76,S4,m,m,m,I(l7,527,6Z7,727'ilZl'l 

101-1001 R116 ,216,316, 416, SI6,616, 716, 116, 916 

101-1002 R29,30 31 117 217 117 417 517 617 717 817 917,60 

107-1413 RIIB, 2IB, lIB, 418, 503, 618, 7IB, BIB, 'lIB, lOS, 2OS, 
R3OS, 405, 505, 605, 70s, 805, 905 

f-IOI_-_I'I6_I_-+-R_I09....:., ~O9, 309, 409, 509, 609, 709, 809, 909 

107-2151 R79 

107-1781 RIO 
101-3161 ~77 

101-3482 RIS 

107-.1641 

10I-5111 

107-125il 

R 101, 2Ol.301, «II, 501. 601, 701, SOl, 9011IE, 2I2,3IE, 
KG, 502, 6OZ, 71lZ,IKIZ, 9IE 

R3J 

818 

107-9091 R32 

101-1623 H21 

123-5020 , ...... "' ................ =l 
124-1010 R46 

124~II!O 

l3O-221S C2,3 
131-2220 040 

135-lOO2 C7 8910 

135-47C! CI(B, 218, lIB,E, D,d, 7IB,IB, 'lIB 

13H2 .. ~~'~~~K~~~.~.a~~~ 
C25, 26, 27, 21, 29, 30, 31,32,33, 34, 35,36,37, 3B, 39 

ZOIHI2l O.IT 

ZOIHi25 Q5612 15 

lOO-4446 CR 101, 201, 301, «II, 501, 601. 701, SOl, 9OI,1IE, 212, 3IE, 
CRG, 502, 6OZ, 7111 IIIl1 9IE 

130-0175 VAl01. 201, 301, 401, 501, 601, 701, SOl, 901, lIE, 212, 3G! 
VIG, 502, 6OZ, 711. IIIl1,U 

13 12 

TA BlE 1 CONT' D (j) 

«lO-IB39 U6, 104, 204, 104, 4Q4, ~, 604, 704, 804, 904 

«Jo-2741 UIO,II,12 

515-1015 Ll,2 

700-5452 U51, 53, 55, 59, 62,63, 52 

7ro-74ro :.n4 
700-7«14 U9,13 

'7oo:.74iii- U42 

700-7416 Ul,4,41 

700-7430 U45 

700-7438 U3 7 8 

!700-W4 I U3~, ~5, 39, 46, {/ 

700-7~ 

i':'" I ,~,~ 
710-7C!7 

" 

I 

ASSEMBLY 

104721 

VERSION 

NO. 

~I 

-{II 

-IS 

-{)4,-05 

-{)6-(J/ 

-{J! 

-09 

-10 

-ll 

-12 

-13 

-14 

-15,16 

-17,18 

-19 

-20 

-21 

-22 

-23 

-24 

-2S 

~27 
-28. 29 

-30 

-11 

-12 

-33 

-34, 35 

-36, 37 

-38 

'39 

-01() 

PART NO. 

1<XJ-OCai 

100-11125 

lOO-I1B5 

iOO-ios; 

100-2225 

100-2235 

100-3315 

10/-1211 

VERSION CH~RACTERISTICS 

fUNCTION 
• .If L.LU 

IPS 

Pf/NRZ I-'l/NRZ 1-7 READ IUS 

~ 18. 75 S 

I 255 
1- 37.5 S 

45S 

755 

12.,¥2S0 

11.7>/37.5 J} 

~f/NRZ I-~RZ 17 READ 22. >/45 D 

~f/NRZI-9~EAD 12.5 S 

18.7SS 

2S S 

37.S S 

45 S 

75 S 

12. >/25 D 

18. 75fl7. 5 D 

PI/NRZI-'I READ 22.>/45 D 

~RZI-'l/NRZI-7 READ 12.5 5 

18.755 

25 S 

31.5 S 

45 S 

NRZI-'1(NRZI-7 READ 75 S 

Pf/NRZI-9 REAOIWRITE 12.55 

18. 75 S 

25S 

37.5 S 

45 S 

PEl NRZ 1-'1 READlWR ITE 75 S 

PUNRZ 1-9 READIWRITt m 
PUNRZ 1-9 ~EADIWRI1E 755 

TABUm [j 

REF DESIGNATIONS 

WI, 2,3, 4,101, 401, 501,601,701, 801,901 

R13, 22, 14, 37, «1,86,107, 2Il1, 307, «11, 5fJ/,6fJI, 
R707,807,907 

R2,4,6, 26,27,54. 57 

10 

VALUE 

.0047 

.0183 

.0022 

.00" 

.0015 

.001 

,0022 

.0015 

.0015 

OOKI 

,1XB1 

,0022 

,001S 

.0015 

.001 

.0022 

,0015 

.0015 

.0047 

.OIBJ 

,0022 

.001S 

.0015 

.001 

.0047 

; .0181 

,0022 

.0015 

.0015 

,001 

.001 

,all 

Rlil. 2n, 3H, till, ;13, 1113, tH, lin, '1U, 114, J 
R414, SI4,614, 714, 114, 914,115, 41S, SIS, 61S, 
R7IS, 81S, 91S 

RI,l, 5, 53, 56 

R7,I,IO 

R9 

RI4, 23, 3S, 31, 41 

10/-1962 R28 

107-2152 R61 

107-2371 

107-3Illl 

107-422tl 

124-5180 

200-4}Z3 

200-4125 

204-0014 

700-4123 

700-'452 

700-7402 

101913-01 

10l91l-1l2 

R42 

R62 

RIIII, 2111,108, 4111, sal, 6011, 7111, 8J8. 90B 

RS5,58 

QI, 101,201,301,401, SOl, 601, 701, 801, 901 

QI,2.3,4,7,9,IO, 11,13,14 

QIIl2, 202,3<2, 402,502, 6!J1, 702, 802, q(2, lIB, 4ffi. 
Q5CB, 6I:B,7(B, are, 918, 104,404, S04,604, 704,804, 904 

XJ3 

UIOS, 2OS, 305, 405,505,605,705,805,905 

U4'I, 54,60,61 

LBU8, 43 

JI 

, J2 

L----------14-----------.--------~1~3---------r--------~12,---------~---------11 10 

CI 

b!§j 
PART NO, 

131-11710 

131-3320 

131-2220 

131-1520 

131-1(20 

8 

~~~··~I~~~~5DIr~M ... CI()i, 2()i, 306, 406, 506, C107, 207, 307, 407, 507, CI08, 21)!, 308, 408, 
C601, 701, 801. 901, 102, C6O<I, 704,804,904 C605, 705, 805, 905 C~,7(x',806,905 C607, 701, 807, 9fJ7 C608, 708, 808, 90B 
C202,302,402,501,6!l1. 1C702,802.902 I I 

fT. .,.." 8.J r.:; r,"';i iE i = b'.:.i = ~ 

VALUE PART NO, VALUE PART NO. VALUE PART NO, VALUE PART NO. VALUE PART NO. VALUE PART 

22 PF 130-2205 100 PF 130-1Ol5 22 PF 130-2205 ,0033 1J1-33ZQ 330 PF 130ryll5 .022 13H 

15 PF 130-1505 100 PF 22 PF .0022 !31-222Q 220 PF 130-2215 .015 IJI-I 

IOPF 130-11l]'; lmpr; ?7 PF 001, B1-15ll"! 150 PF 1':1.1"1_1 ~ lC, .01 131-1 

10 PF 100 PF 33 PF 130-3305 .001 l3l-J(l1Q 100 PF 130-1015 .0068 131-6 

10 PF 100 PF 11 Pf' 001 100 Ff .0068 

OMIT 100 PF 13 PF 560 PF 130-5615 ~8 PF 130-6805 .0183 131-3 

10 PF OMIT 22 PF .0015 330PF .01 

IOPF OMIT 3JPF .001 220PF ----l.~-r---
10 PF OMIT 13 PF .001 150PF : .0068 

22 ?F 100 PF 22 PF .m 330PF i .022 

15 PF 100 PF 22 PF ,0022 220PFI .015 

10 PF 100 PF 22 PF .0015 ISO PF .01 

IOPf 100 Pf 31 PF .001 100 PF ,0068 

10 PF 100 PF 33 PF .001 100 Pf .0068 
--- - t---::c--- f--

OMIT 100 PF 33Pf 560PF 68 PF .00lJ 

10 PF OMIT 22 PF ,0015 330 PF .01 

10 PF .1. 33 PF 001 220 PF .0068 

10 PF OMIT 11 PF .001 150 PF .0068 

22 PF OMIT 22 PF .0033 330 PF OMI 

ISPF 22 PF 0022 220 PF 

10 PF 22 PF ,0015 lSOPF 
- -

10 PF 33 PF .001 100 PF 

10 PF 33 PF .001 100 PF 

OMIT OMIT 13PF 560 PF 68 PF OMI 

22 PF 100 PF 22 PF .0181 1JO Pf .022 

IS PF 100PF 22 PF .0022 220 PF . DIS 

10 PF 100 PF 22 PF .OOIS ISO PF ,01 

10 PF 1!lO PF 33 PF ,001 100 PF .0068 

10 PF IO'J PF 3J PF ooJ 100 PF 0068 

OMIT looPF 33 PF 560 PF 6!PF ,OIBJ 

OMIT 100 PF 33 Pf !>6OPF 68PF IXBJ 

~F Jlj/IM; 100 PF 33PF 
--

560 PF ! b8PF OOlJ 

TABL£N 0 

~ ~ 
I. C. TYPE PIN NO, 

.. 5V +I!N 1 -lOV GND -5V _~ - . 

1 
r------ , 

7400 14 7 ----I 
71fJl 14 1 7 j 

: 7 7«14 14 ! +--- =r= ---J P4 

Q17 

7410 14 

7416 14 

74.527 14 

7430 14 

7438 14 

7474 14 

70186 14 

741 

74123 16 

754S1 8 

75452 8 

LMll8 

LMl19 3 

TERM 14 

7 

\ 7 

7 

I 7 

7 

7 4 

8 

4 

4 

7. 4 

7 

--

j 
11 

I 

R91 

TPI 

U63 

W4 



7 I 6 I 5 I 4 I 3 i 2 I 
I I uvl DESCRIPTION 

1 ~~7 ~~8 f~~ us.z TPIOS l...-f..§C€ SHT ./ 

c~ f2'I Rae +SV I 1 r_-:;;-;-----==-__________ +_-+ _____ -+~(.,~~rr7-5,4S2 !~' J 103 
~ I ;:~z (?) r-----------f---i------f--'-7{[ II \.p..:;5_-------... ---~ I nmp 

TP4 

+5V 

r - _'4~_ 115 __ I '---1I-:-------.f..'"-\I,~ I 13 m _ r----< ~ 2-171:1 U5~ - A OV (L..) 

--#D
1' 

'----1 ,'10 I~ CKT 100 -,} ~ - - - 2. ';,t- 5 I b 75452 
-- 1 F 12 II 1 r- - - -1' "":"'0 ~f!:-..... ----tr:l~7-fr1--..." ~ 5 

1 G r,ll r.-____ '.::.2.:..1." t 13 ~ OK u34 ~ 
Z 1 r--'-=----~--~~~ I" 1 7474 

1 ~ I U3Z Q~ 
1 us0 '---,,.-- 1 I 74.% II+, 
I 7412.3 1 1 I L...:.... ____ .. uS40 

15452 L _______ -l I 1 

'3 I 

I 
I 

I 

I 
1 

" ~;~z[J 
=-------+9'-') 10 I I 

I I >--~ [$ 2-17E\ U55 

crr 2£)0 1 1 12", i'Il. ~ I '" 75452 

r-----+-~o..,,)1~ ....... "-).8"-----'/.::.?>-1 J~ -----1 1 2 ~':K Q 034 r--~ 
U3Z 

74/IG. 

, I Q~ 7474 

: : ~L:.:C,:;=---_~ 

IRDO 

OV (L) 

----- -----------

I 
1 

_____ ....J 

I 
u54 0

T rP30

"" 
7S4S:z. 

r
-~z0 1 I 2L/~3-+-_____ --~----+~ 

,,,T ~ : : .-.~s Tne 1 ~;!S2 ~ 0 

-.ool~F. '" 14-1 ------, II """D Q \.~ 

4 IRDI 

ov( .... ) 

~ ~6--t-l-+3::..jCI< U35 ___ WI ;r--
u~2. 1 I _ " 7474 

74&Go I I CL Q ~ 

I I T ~ 75452 

I" 7 

E 

H 

+'jV TP:!> 

I\! I I • 

, U4~ m T 
yP405 

r .£.D~4~,2 [J 1 1 7
" I 

I E '3 ! I >--I----iol AD 

7/1 /~5-1Tr------~I---j-j 

~ 
II?D2 

I OV(L) ~7'Z ~ R27 I ,~ ;'/, 1 4,7t< 

~\ 1 
:y. ~5V 
Ill. 
~73Z 

~" 
~ 

R28 
4.71( 

---1-­

Res1V 

IKL R&6+L5

V 

IK[3J 

U41 U~1 I 

'G 

C KT I ..::.. I I' ,~,..:.:.e,- 2·178 
4001.,_ ,' _____ " .E-o""Q9 

L~ *'7 "CI< u35 
\J~Z I I Q~ 7474 

U490 
74~ 1 I ~ 

I I T~II~33 __ ~+--1, 

CKT 
",00 

CKT 
'100 

CKT 
600 

CKT 
900 

211 

u!:>9 
75452 

±LY--
u(,,00 
754S2 

"'~ 

~ :0

741

"4 

--.J,----' -------,-----1--1 ----~~ ~~~)( -r _______ ------.ll ~f I' 

b=t:,,*10 -----*l--.J. _________________________________________________________________________________________________________ 4 U41 )( RNR~~ 

~~60 '141" Z-I'!><: 

7 6 5 4 3 

'3 1:1<.03 

ovoJ 

12. 

14 :It;!D4-

~ R OV(L) 

I-- s OV(L) 

I" 
T 

17 1:RDG> Hu OV(L) 

I 

TP905 

! I 
Ie 1>107 

2 

r.~ 
(' 

H 

I-

F 

-

-

c 

I 
~ 

,B 



1 14 

+SV 105 
..3"4.e.;::;'I\"'~J !jeW 

+5V RI8 
B..2.S-K1 \ %,'laW 

I 
------+-., I 

l'Z.Za 1 1 
1~.bK I 

14 

I 13 I 12 

TPII 

13 12 

,- -
I 

CI 

I II 

100 

II 

10 

+IOV 

i +SV TPI2 

+ CII,I2.,I3,\4" 1 C\'5 ,"~-' 32 , 
..., ? 1. -- ?? ? (j 0/" ?...., \I j 
~ 2 .. ·1.,20>'/ l ,- - ,- -, 1 

TPI3 

r 
~ 

"1 C.33,343530+1 C.3'1 ~c,S3 
~ 2,< T Z.<' 
120%,20Y 20 0

/ 0 ,20'/ 

1 -5V 

'~OV(L) 
-lOY 

9 

-- -

T 

C4 +1 C5 +':6 
T 2,~. 20% T 2.2 I 2,2 

L_..::2::;:O:.,,:V ______ ..J 20 0
/,.., 20v c-_o~/~ 

V:,JVLL-i 

~ ____ ~, ____ ~J 

LOCATED ALONG 
:)iSTRIBUTIO," eus 

REF 
C40 2-148 us 

r-______ ~~_~1~----~--------~4~-,~ 
2 

8 

2.0 "V' 

7 

---1--­
+5V 

RB5~ IKL 

6 5 

l 
1 

c~ 0 R30 +sv I 1 

~;,/t>. .. t£J I 7';;~20 
~ L-~I~D ______________ ~IZ 13 

r - ~41 _ _ 15 __ -, Ell) 

4 

~: :-~ 
I I 

z.../. I 

I ~ 

CKT 100 

r----I~F~------------+'~~_'rr~'" II I' 
15 0/, / 

I '1i~ 

R~6+L5V 
IK rfl 

I us0 ,-- I 
I 741Z3 I 
L _______ -.1 ., 

I 

I 
I 

I 
I 

I , 

F 

'G 

CKT 200 

CKT 
(QOO 

CKT 
700 

r>rr 
800 

CKT 
900 

10)) />-"'-8 _____ -'-'" 

"u32 
74~ 

U41 U41 I 
.... 74(;2 7401,", 74lc.. I .0022 1~ 

V 
~'\-t ~~~ ~.:':4~:(~. -----------------1--------------------------

.------~=,L_/ Lr __ ~ ~:~ 

r-_______________________ -------------------+----------------------------------~~~~6~)~(--__ ~-
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21 

H 

G 

F 

E 

D 

c 

B 

A 

21 

~I 

DCHI 

DCHO 2. 

DCHF 

OVll) 4 

OV(l) 5 

DCH3 '" 

DCHZ 

CHZ 6 

OV(L) 10 

OV(l) II 

CHF 12 

C>-IO 13 

C>-II 14 

~2 

7TR ~ 
D(H5 1 2 I 

D(
H4

1
3

_1 
+SV 4 

-IOV 5 

OCH7 " 

Dellio 7 

CH~ 

CH7 

!''NO 10 

0.4 12 

CH5 13 

REV 14 

20 

20 

19 

~102 JI04 

::':, {=fc: : :=========:~ 
IWARS {~ I------l 32 

OV(l) - 3 I------j IS 

D 

4 

1------j31 IRTHI {- E. 

ov ill - 5 1------1 ,4 

1------l30 IRTH2 {- F 

OV(l) - H ~ I-~~~T-P-'I--l~: 

7 I?-

J OV(L) 26 

II 

27 

10 

I------j 2& ~:
" 

1WDP { 

al/Il) 10 I------l 9 

rWDO ( 2S 

evil) L~ 
1'1101 {- N 

II 1------l8 

1------124 

ev Il) ~- 12 I------j 7 

1'1102 {- P 

OV(l) -

1WD3 {- R 

OV(L) ~ 

!WD4 {- 5 

OV(l) -

TWOS {'-- T 

OVil) -

!WD7 {- v 
OV(l) -

1------123 

13 1------1 ~ 

1------l22 

14 1------1 5 

1------121 

15 1------14 

1------120 

II> 1------1 " 

1------119 

17 1------1 2 

1------11& 

Ie 1------1 I 

19 

18 

i8 

+IOV 

+5V 

NWRT 

17 

T 

i 
J5 (KEY 3) 

r- LI 
3~+\OV 

7 r--+5V U4 

13 

13 

12 

7TR 
2-3A 

U3 U2 

12 " 12 

7404 741~ 

U2 
II 10 

741& 

U4 
3 tl 

741'" 

U4 

7411> 

RI'Z 
IK 

WRT PWR 4 

NHlV 

0'1 il) 

-5V 

-IOV 

IRTH2 

OV(l) 

SLTA 

RE.V 

~ r-- Nli2lT!(IlN 
2-13B 
2-&B U4 

II 10 

15 t-------.-II 

,~ov(,) 1 ". ; 0 

I 

I 

~--~----~~-l-~-+-+-, 
2 f-- -SV 

I'~-IOV 
IOO/,-H 

PART OF 
JIOZ 
r---

2·3E 

2.30 mr-+HH+_----------~ 

2·3C '="'"~+HH++_+_----------' 
2-3C 

PAn OF 

IRTHI E. 

OV(L) 

i7 

16 

I 
I +IOV 

~ 1<:6 : f 2.2~ 

+5V 

i6 

ue 
7430 

10K. 

15 

-------;:--1 
~ 

"tIOV 

~I?IO 
t22K 

-IOV 

"'10'1 

~7 
22K 

-IOV 

"'IOV 

",I 

-IOV 

I 
I 
I _______ --:-1 

15 

14 

RJ5 
..3'4.t)~Ji."'/tI, 'r.laW 

R18 
B.2,S;(J \ OjoYeW 

1"10, '16W 

TPIO 

14 

R38 
5.IIK 
1"­V.'" 

13 

l~U12 " 
3 741 .. 

13 

12 

,-------

! 

j
XJ3 0 
r-- CKT 100 

I 

~ rr=--·--C-K-T-~-O-O--------~r-----~~r-----------------------~------------

C I 

4 f---CKTSOO 

3 ~CKT (0,00 I -- -- -- - -- - -

z r;;-CKT 700 I ~CI ~ 
I f---CK.T 800 I 0 100 

14 ~CKT 900 r I ~~ 
+IOV P lIT I I 147K 

~
. A OF ."'RTOF RI 1'10,'10'" 

IZ Pol ~4 4.r.4K· :' E~~~';: A II-b,'/Aw 12 ~UI '" C3 

7 ~ 0 :: B B n I 1<'2. LMOIO • f!-7 
D D ~ I 3 + R6 3 c1w 20~ 

a .L.l .......... 

1

_ ~ II:~~ l5% ~~f-
ov(L) 'R3 ',zw I 

9 =+ C2. 1+7K RS 3 
10 I ri'l I);'W ?O~. Q 1 

, 1 ~ 1/2W~C\ 

1

'-- - ;OV I' I [gJ I 
'<7 (?] 

4>1 

!: IK 0 
I 

I 
C7 1 

.001 T 
\OOOV II( 

L 

12 



10 9 8 7 6 5 4 3 2 

;ONTINUED) t£j 

RI20.220,320,420,520, 620, 720, B20, 920, 
122,222.322,422,522,622,722,822,922, 

!24. 221,324,121,52-1, 62 /L 724,824,924, G 
126.226,326.426.526.626,726, B26, 926 

VALUE PART NO. @] 

6 BK 
I 

100-6835 
I • 

F 

E 

o 

6 8K 100-6835 

220K 100-2245 

6 BK 100-6835 I 

c 

B 

A 

10 9 8 7 6 5 4 3 2 



14 13 12 II 10 9 

I 

I 

HI 

j 

J 
I 

GI 

J 
I 

TABLE II (CONTINUED) [gJ 

I ASSEMBLY 

V~~~~;~~ R 9! 
NO. 

VALUE I PART NO. 

-01 5.6M i 100-5655 ~ 

I 
-02 3.3M I 100-3355 
-03 3.~·' 

-04.-05 ·2.2M 100-2'255 

r ASSEMBLY 

I 

R 131,132,231.232. 331, RI20.220.320,420,520, 620, 720,820,920, I 

104721 332.431.432,531,532, 122,222.322,422,522,622,722,822.922, 
VERSlON C"21 C'''2f''l "'1'21 "'1':::tt'l t"I'2l ',,",A I"\nA .,.,., ............ t::nA .... nll "''''A nnA ..... 1""1" 

t""J""',Vv"-,f ""'" I .,Je...U..JI, 1,c."T. L~"T,.JC.""'t, "1'c..""t • ..Jc."',Uc,,'"1'J I L"T,OC.""t, ;:,c..""t. 

NO. 832,931,932 126.226,326.426,526.626,726,826.926 

100-4725 VALUE PART NO. [§] 

-01 USE 68K 100-6835 
-02 + 
-03 

-04,-Ot> 

-06;-07 1.5M 100-1555 -06.-07 
-08 1M 100-1055 -08 

-09 3.3M -09 
F -10 2.2M -10 

--
-II 15M -II 

-12 5.6M -12 

-13 3.3M -13 

-14 3.3M -14 

-15.-16 2.2M -15,-16 

-17.-18 1.5M -17,-18 

-19 1M -19 

-20 3.3M 
-21 2.2M 

-20 

-21 E 

-22 1.5M -22 

-23 5,6M -23 I 

-24 3.3M -24 

-25 3.3M -25 

-26-27 2.2M -26,-27 
-28.-29 1.5M -28,29 

-30 1M -30 

D -31 5.6M -31 
----- ------

-32 3.3M -32 

-33 3.3M -33 

-34.-35 2.2M -34.-35 

1-36,-37 1.5M -36,-37 
I 

-38 1M 
I 
I -39 1M 

-38 USE 6 8K 100-6835 

-39 OMIT 220K 100-2245 

I -40 1M -40 USE 68K 100-683.5 

A 

14 13 12 II 10 9 



H 

G 

E 

o 

c 

B 

A 

8 7 6 

600-0205 
604-020(' 604-0200 

101124-01 60.,-0200 4 'PL"CES ~
600_0l01 ~ 667-4476 60~_02~14 PLACES ~

015e5-01 

606-02~f 

DENOTES 
PI N I 
TV? 

503-2560 
4 PLACES 

606-0l00 

667-4476 ~ -os, ~07.-08, -16,-18 f -19, -27, -29, -30, 
-3".-17.-3e.-39.~0 VERSIONS ONLY 

VI EW A-A TYP ALL VERSIONS 
EXCEPT AS SHOWN 

503-3431 

VERSION -01 THRU -30 

5 

~3-oo43 (-01 THRU -II) 

(-23 THRU -:30) 

1>15-7298 

4 

VE RSIONS -01 THRU -30 

HINGE HOLE 

(REF) 

QI04.~QI03. 
Q404 THRU 0904 ~ 0403 THP,U 0903 

12] FOR USAGE OF COMPONENTS SHOWN SEE DRAWl NG 
104720 TABLE II. o BEFORE INSTALLING 101124 -01 OR 101685-01 APPLY 

VINYL TAPE 667-4476 TO THE ~ C,BOARD AS SHOWN. 

TRI~ TO CLEAR COMPONENTS AS REQD. 

5. (DELETED) 

TERMINATING RESISTOR PACK UI5 IS SPECifiED AT TOP ASSY. IT IS HOT 
REOD fOR MTA APPLICATION, EXCEPT FO~ -39 & - 40 VERSION. 

MARK VERSION NO. AND VERSION ISSUE LETTER IN 

AREA SHOWN, o ThiS ASSEMBLY SHALL BE MADE FROM PROCESS BOARD 
10~722-01 REV F AND SUBSEQUENT. 

I, ASSEMBLE PER STANDARD MANUFACTURING METHODS. 
NOTES; UNLESS OTHERWISE SPtCtFIED 

8 7 

THRU 901 

o DETAIL C 

6 5 4 

3 '2 

~ I. 
>;::~~;) . . 
~:::':::I 

• 

.. . 
.G:J • U47 

•• · ?::::::) uJ:J 
0 ~. • • 

, . .~ 
~89'-e 

U!!l • :~~ 

f::~:::·) ·.W~" + ~ 04GS .. u~. eMS 
• °1 • ·W- 0·-

·D·~ 
- . 

U6' • 

• .-
• ~ +~ +.E:f~1 .-:0:: • / .' • . 

• 

• 
/ •• • ••• 

&1~-7298 

VERSIONS -31 THRU -40 

;450 M.r.X L · I ,..--------Lt 

VIEW B 
TRANSI STOR MTG HEIGHT 

3 

T::II.U~;'~~IONS-;;;:-RE ,,. 'I>IC 

r=",-----r=..,...,..----j 8~: : ~1~ coaNm V' 
T P 
TOP ASSY T 

2 

A,ERN 8-SE PRE PROD RELEASE; 

B,ECN 9369; C, ECN 9132, ERN 9 lJ( 

PRODUCTION REL; D. [CN 10654; 

~G~~~~E~:~~~8~1~~;_0~~E~~~'I~~~~N_I~0~:~~e~AA--W-N---tl"-"~.~r.~'dC~H 
H eN 1112 

503-0043 (-01 THRU -401 
101913 -01 (-01 THRU -40) 

~03-0043 (-01 THRU -40) 

101913-02 (-01 THRU -401 

615-7298 
REF 

SECTION 0-0 
MTG DETAIL 

FOR SPACERS 

SCHEMATI C 104720 
SPECIFICATION 104724 

REF DRAWINGS 

PART NO. 104721-I/tJREv f 

SEE LIM 

peBA DATA K2 

DUAL FORMAT READ 

G 

D 

c 

A 

"" J 
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H H 

TP7 

G G 

F 

--

E 

.. 

D 

-

C 

-

B 

-

A 

~ 

8 7 

TABLE! 0 
PART ~O. REfERENCE DESIGNATOR 

100-1025 Rl, 8,1),16,17,19.20,23,24,25,31,32,33,35,104,204, 
R304, 404, 504, 604, 704, 804, 904, 105, 205, 305, 405, 505, 605.105 
RB05, 905,106, 2!};, 306, 406, 506, 606, 196,806, 91)6, 2~ 36, 37 

l00-11ll5 R2,IB 

100-1045 R14. 15 

100-1515 R21,22 

100-1525 RI02, 202, JIJ2, 41J2, 502, 61J2,702, 802, 902 

l00-IBI5 Rlll7, 207, 307, 407, 507, 607, 71l7, 8'J7, 9)7, 
Rl!l1l 200 300 400 500 600 71i B!lIl,908 

I J!-l,z, 'hili, 114, 314, 414, :14, 614, 714, 814, 914 

100-2225 R12,2B 

100-3315 R30 

l_oo_~_~_5 __ ~R9~,~IIll~,~11ll~,~31ll~,~41ll~,~51ll~,~61ll~,~71ll~,8=1ll~,~=-~ ___ _ 
100-4725 Rll, 13,)4,113,213,313,413,513,613,713, Bll, 913 

100-6805 R 109,1'1'1,309,4'1'1, 5'1'1,609,709,809,909, 

1)')-2;2; ,112,212,311 411 512612712 BI2 912 

100-6825 Rlll 111 3lI 411 511 611 711 8lI 911 

110H015 I R27,29 

IOHI25 R5,6 

101-3915 R3 

123-11ll0 R m, 201, 301, 401, 501, 601, 701, 801, '101 

1l0-4705 CI2,13 

139-2244 CI THRU 9, II 

1oo-41ll7 06, leA, 204, 304, 404, 504,604, 704, 804, 904,105,205,305, 
0405,505,605,705,805,905 
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SUBJECT: TU45 CHECKS AND ADJUSTMENTS 

INTEROFFICE MEMORANDUM 

DATE: 
FROM: 
DEPT: 
EXT: 
LOC/MAIL STOP: 

APRIL 23, 1980 
.,~~ DATN~ 
A.L.ll "" • I ...... 

N.C. DISTRICT 
2076 
WR/SC 

Attached you will find a new revision to the adjustments for the TU45 tape drivp.. 

The procedure was written to update the old version (vintage 1977) and to pro­
vide fine tuning of the adjustments. It appeared to me, after working on TU45's that 
several adjustments were merely coarse adjustments with no fine tuning specified. 
Some steps contained here were missing from the earlier procedures. 

After writing this procedure, I discovered that Kl reaa/write modules are still a 
current legal configuration on TM02 controllers. The upgrade to K2 modules is 
desi9ned to increase the reliability of Data handling. So the decision to upgrade 
to K2 modules must be made on a site by site basis. If Data Reliability is a prob­
lem, it should be upgraded. 

The intent of this procedure ;s to help keep TU45's running and to improve reli­
ability of the drives. 

Any comments and/or criticisms would be appreciated, feel free to call. 

~( 



TU45 CHECKS FOR GREATER RELIABILITY 

1. Add ground wire (14-16 guage) from bus bar between power suppiy 
capacitors to cabinet frame. 

2. Add ground wire from MTA module mounting assembly (frame MTA 
mounts to) to cabinet frame. 

3. When adjusting TU45 drives. set rewind speed to 8.5v The 
manual calls for a speed of S.99v. which is too fast for reliable 
operation with the short vacuum columns. 

4. Ensure the Reel Tachometer pulleys have a non-slip surface by ren­
ular cleanin9 and roughing with emory cloth if necessary. 

5. Add ground straps between cabinets, and from TU45 cabinet to CPU 
cabinet. 

6. TU45's in corporate cabinets are cooled better by turning the cab-
inet fans around on the rear door so they blow air into the cabinet. 
Their is virtually no air flow around the TU45 motors and modules 
with fans blowing air out of the cabinet. To increase cooling of the 
power supply regulator module G or GI. install a boxer fan, with shie1ds 
Shields attached, to the side member of the cabinet. Locate the fan so 
air is blown across the regulator heat sink area when the drive is 
locked in the cabinet. 

TU45's in full size cabinets (tall) are cooled better by fans that 
direct air down. 

7. Check + 23 vdc, if greater than + 25 vdc, change input transformer taps 
from 115v taps to 125v taps at P603. 

8. Provide strain relief fOi cables that go from MTA to the TU45 drive. 

9. Ensure all drives have the new K2 Read Module (29-23091) and new K2 
write module (29-23092) installed. Also make sure that the site has 
adaquate spares. 

10. Ensure a pertec manual that has prints for new K2 read/write modules 
(DEC # ER-OOOI6) is on site. 

11. Ensure the site has a copy of new adjustment procedures used with K2 
read/write modules. 

12. F.C.O. REV level must be maintained at the proper level to ensure that 
problems are not in part caused by missing F.C.O. 's. Here is a list of 
the latest revisions available. When ordering any module for the TU45, 
specify the latest revision known. An example would be to specify REV W 
or later. As later Rev's are received, update your list of rev's so the 
latest is always ordered. 

103883 - 29-22296 
104721- 29-23091 
104726 - 29-23092 
104575 - 29-22303 

Latest Revisions as of ~·17-80 

servo control 
read K2 
write K2 
power supply GI 

REV 
6M 
40(; 
7F 
1~ 



Quantity 

1 
1 
1 
2 
2 
4 
2 
2 
2 
2 

TU45 K1 to K2 Conversion 

Parts lfst for Upgrade 

Part Number 

29-23092 
29-23091 
102368-02· 
615-0351 
600-0404 
605-0400 
606-0400 
615-7298 
612-0005 
600-0406 

1. Power down the drive. 

Description 

cable & write board 
read board 
cable 
stand off 
screw 
lock washer 
flat washer 
teflon spacer 
washer 
screw 

2. Remove J101,JI02, J103, slave bus cables from TU45. 

3. Remove the read cable and write cable from the modules. 

4. Remove Power Harness at PB and PI1 on Read Board. 

5. Cut the tie wraps that tie the Power Harness' together. 

6. Remove cable at P26 on write board. 

7. Leave cable at P25 on write board as this cable ;s not used on K2 mod­
ules. 

8. Remove read and write board from drive. 

9, Take modules to a work area. 

10. Assemble new read and write board with parts ordered for this upgrade. 
The write board now swivels away from JI02 and Jl03 on Read Board. 

11. Install Read/write boards in drive. 

12. Cable labelled PZ6 connects to J5 on read board. 
Cable label lee PIl connects to J6 on read board. 
New cable connects from J7 on read board to J3 on write board. 

13. Connect Read Head cable to Read Board. 

14. Connect write head cable to write board. 

15. Tie wrap all harnesses securely. 

16. Connect JIOl. JI02, and JI03.s1ave bus cables to TU45. 

17. Power up drive and adjust the new modules using the new K2 procedure. 



PART ONE: SERVO ADJUSTMENTS 

1. TU45 voltages 
2. EDT/BOT amplifier 
3. Tape tension 

TU~5 ADJUSTMENT PROCEDURES 
REVISED BY KEN RAINS 

~RCH 1980 

4. Capstan servo offset 
5. Capstan forward and reverse speed (coarse adjust) 
6. Capstan ramp 
7. Rewind speed. 
8. Reel servo ramp (coarse and fine adjust) 
9. Reel servo speed (coarse adjust-when vacuum won't load) 

10. Reel servo bias 
11. Capstan fwd/rev speed (fine adjust) 

PART TWO: READ/h'RITE ADJUSTMENTS WITH Kl BOARDS 

1. Parts iist to upgrade tv K2 boards 
2. Adjustment procedures are not included as all TU45's should have K2 boards 

installed. 

PART THREE: READ/WRITE ADJUSTMENTS FOR K2 BOARDS 

1. N::',ZI read ske .... ' 
2. NRZI read amplifier check. 
3. rF~i character gate adjustment 
~. ~:=: threshol~ check 
5 . N q Z I w r i t e s ~ e ,'1 

6. PE read ampl ifier check 
7. PE threshold generator adjust. 
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PART ONE: SERVO ADJUSTMENTS 

1. TU45 VOLTAGES 

A. Use a D.V.M., measure the voltage between the following 
and ground TP9 on power supply G1 PCBA board. 

test points 

voltage test point adjustable tolerance It i It l.'i 
+23 (unreg) TPI yes* + 21 . 0 to + 31 . Ov 00 oooc 
-23 ~unreg) TP2 yes* -21.0 to -31.0v '0 0 0000 
+12 unreg) TP3 no +9.6 to +16.0v 000000 
-12 (unreg) TP4 no -9.6 to -16.0v OD 0000 
+10 TPS no +1.0v , 

2..' -10 TP6 yes** + P603 at side of +5 TP7 no -O.25v 
-5 TPB no to.25v transfonner 

* If t23v is more than 25v, change transformer taps at P6~3. Refer 
to pertec manual section IV-theory of operation, power supply chapter. 
Connect 2-6, 1-11, 14-24, 9-23, for input AC at 125v. 

** Check +10 (TP5) and adjust,R64 so that the -lOY ;s equal to the abso­
lute value of +10. If +10 is +10.58v, adjust R64 so TP6 equals -)0.58v. 

B. Related adjustments 
The following adjustments are effected by adjusting -lOv. 

1. Capstan servo offset. 
2. Capstan fwd/rev speed. 
3. Capstan ramp 

C. Check TP12 with a scope, ensure that the 800 H~ oscillator is a correct 
frequency. Ensure period is not greater than 1.39 ms 

• ir.r 
.no .,.." 

CJ ~£'I .,n.. 
.rPl 

\ • I 8 ;~ > -- (. '3 r 1",,-_ .J 

• .,..r'l 

POWER SUPPLY G1 
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PART ONE: SERVO ADjUSTMENTS 

2. EDT/BOT AMPLIFIER 

A. Apply power to transport. 
B. With head cover installed and no tape in path, voltage at TPS (EaT) to 

ground and TP7 (BOT) to ground should be greater than +3v. TP5 & TP7 
located on tape control board. 

C. With tape in path, voltage at TPS and TP7 should be less than O.Sv. 
1"\ 
U. 

• 

If voltages are not met at step B. and C., perform the following: 
1. Remove tape from path. 
2. Adjust RIDD8 fully CCW, then CW until TPS (EaT) switches from a 

low to a high greater than +3v. 
3. Advance the pot (R1008j 3/4 turn more CW direction. 
4. Adjust R2D08 fully CCW, then clockwise until TP7 (BOT) goes from 

a low to a high. 
5. Adjust pot (R2D08) 3/4 turn more. 
6. Verify steps B. and C. 

000 00 00 DOD 0 

SERVO CONTROL BOARD 

3. TAPE TENSION 

A. Make an endless tape loop by splicing the ends of a 6 foot length of 
scratch tape. 

R. Thread loo~ through the tape path. Ensure tape bypasses the capstan 
and reels so that it is not driven. Load vacuum. 

C. Manually position tape so that both loops are within the parking zone 
(middle of each column). 

D. Connect the low pressure side of a differential pressure guage (29-
20678) to the tape cleaner hose port on blower hous;nq. 
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PARi ONE: SERVO ADJUSTMENTS o 
00 3. TAPE TENSION 

D. CONT. r -rr"A .' Acceptable limits are: 
20.0 inches water maximum 
18.0 inches water minimum 

.....!....Rr ~ c... f e.AN e" 

E. To adjust; Remove the foam material from the blower intake and loosen 
the screws inside the intake. 

F. Rotate the orifice plate until the desired reading is obtained. 
G. Tighten the screws holding the orifice plate and re-install the material 
H. Remove the gauge and connect tape cleaner hose. 

4. CAPSTAN SERVO OFFSET 

A. Using the tape loop or scratch tape, load vacuum. 
B. Measure the voltage at TP23 on tape control board using a D.V.M. 
C. Adjust R179 (COS) on tape control board for O.Dv ± 5Dmv (O.OSOv) 

5. CAPSTAN FWD/REV SPEED (COARSE ADJUST) 

A. 
B. 
C. 

NOTE: 
D. 
E. 
F. 
G. 

Use the endless tape loop. 
Connect a D.V.M. to TPll on tape control board. 
Place maintenance switch in the forward position (left). 

Maintenance switch is located at upper corner of tape control board. 
Adjust R172 (fwd) to -2.7 ± .13. 
Place maintenance switch to rev position (right). 
Adjust R174 (rev) to +2.7 ± .13. 
Fine adjustment made using strobe disk on capstan wheel. Adjust each 
pot so that strobe disk appears stationary. 

6. CAPSTAN RAMP 

A. 
B. 

Use the endless tape loop. 
Perform the following steps: 

1. Connect channel 1 to rp22 on tape control board. 
2. Connect external trigger to TP12. Sync on negative going sig­

na 1. 
3. Manually operate the maintenance switch between fwd (left) and 

center positions. Continue to move switch back and forth. 
4. Adjust the scope variable vertical control to display 0 to 100~ of 

the wave form over the full height of the scope graticule. 
5. Adjust the ho~izontal position so that the ramp starts at the ex­

treme left line of the scope graticule. 
6. With the time base set to .5msec/div, observe that the ranr wave 

form crosses the horizontal center line of the scope at a time of 
1.9 to 2.0 msec. 

7. Adjust R168 (RMP) to obtain the proper time. 
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PART ONE: SERVO ADJUSTMENTS: 

7. REWIND SPEED 

-7-

A. Use endless tape loop. 
B. Depress rewind 

, 
.5 msec/Div. 

Ramp crosses center line at 1.9 
to 2.0 msec 

Capstan 
Ramp wave fom 

C. Monitor TP11 on the tape control board with a D.V.M. 
D. Adjust R2l3 (near TPll) for a voltage of B.5v. 

B. REEL SERVO RAMP 

NOTE: If having difficulty loadin~ vacuum and moving scratch tape, increase the 
ramp by adjusting RIB (supply ramp) and Rl13 (take up ramp) fully CCW. 
Then the fine adjustment can be made by the following: 

A. Use an endless tape 10oP1load vacuum, press reset. 
B. Connect a jumper from TP16 to TP17 on tape control board. 
C. Connect channel 1 of the scope to TP19. 
D. Connect external trigger to the top lead of resistor R17 (located left 

of TP20). (brown, green, green, gold, ~ watt). Be careful; trigger pos­
itive. 

E. Set maintenance switch to rev. (right). 
F. Set time base to lOms/div. 
G. Manually move tape back and forth across the reverse 90~;) hole (4th port 

down from topj of the suppiy coiumn. 
H. Verify for correct ramp of 57ms. The amplitude must be approx. 2v peak. 

NOTE: If amplitude is not approx 2v. 
1. Check that EDT/BOT sensor is covered, 
2. Check TP17 to TP jumper. 
3. Check that capstan is in rev. mode and not rewind. 
4. Check that tape is rocking at reverse 90% port. 

I. Adjust RIB (next to TP17) for a ramp of 57ms. 
J. This completes supply ramp; now adjust take up ramp as follows: 
K. Remove jumper from TP16 and connect to TPB. Leave other end at TP17. 
L. Connect channel 1 to TP10. 
M. Connect external trigger to top lead of RIll (located left of TPIO). ~J 

brown, green, green, gold. 
N. Manually rock tape at reverse 90% port (3rd port up from bottom) of the 

take up buffer. 
O. Verify amplitude is approx 2v peak. 
P. Adjust Rl13 (near TPIO) for a ramp time of 57ms. 
Q. Remove all probes. jumpers, and tape loop. Set maintenance switch to 

center position. 



PART ONE: SERVO ADJUSTMENTS 

9. REEL SERVO SPEED. 

~ 

NOTE-If having difficulty loading vacuum and moving a scratch tape, increase 
reel speed by adjusting R38 (SUS) and Rll8 (TUS) fully CWo 

A. Set R38 (SUS) and Rll8 (TUS) fully CWo 

NOTE-The following steps are the fine adjustment for servo speed. 

B. Move tape forward until EOT is reached. 
Theory note: During a rewind, the reel full of tape (take up reel at EDT) 
will turn at a lower RPM than a reel with little tape (supply reel at EDT) 
on it. The fastest RPM is reached when the reel has the least arr~ur~ vf 
tape on it. Adjustm~nt should be made at or near the highest RPM for that 
reel. 

C. Ensure tape is at E.O.T. 
D. Depress rewind. 
E. Adjust R38 (SUS) as soon as the full rewind speed is reached. Adjust CCW 

for minimum bounce at the reverse 110% port (5th port from top) in SUpply 
column. The tape should tp.nd to stay above the port. (it can be misadj~sted 
to go below 110% port). 

F. As the rewind continues. begin adjusting Rll8 (TUS) when half of the tape is 
on the supply reel. Adjust TUS CCW for minimum bounce at the reverse llO~ 
port (2nd port from bottom) of the take up column. The tape should tend to 
stay above the port. (It can be misadjusted to stay below llO~ port). Con­
tinue adjusting until just before B.O.T. ;s reached, to ensure final adjust­
ment is made when take up reel is at its fastest RPM. 

e 
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PART ONE: SERVO ADJUSTMENTS 

10. REEL SERVO GIAS 

-9-

A. load a scratch tape at B.O.T. 
B. Set maintenance switch to forward (left) and run equal amounts of tape on 

each reel. Set switch to center position. 
C. Adjust R27 (SUP) CW until supply reel begins to move. 
D. Turn the pot CCW, counting the turns, until the supply reel begins to move 

in the other direction. 
E. Divide the count obtained in step 10 D. in half and turn SUP CW that amount. 

NOTE-The object is to find the limits at which the reel motor moves and margin 
the pot to the point midway. 

F. Adjust R82 (TUP) CW until the take up reei moves, then count the turns, as 
you turn it CCW. til reel turns the other way. 

G. Divide count in half and adjust TUP CW to that point midway between reel 
fTX)vements. 

11. CAPSTAN FWD/REV SPEED (FINE ADJUST) 

A. load a scratch reel of tape. 
B. Place maintenance switch in forward position (left) 
C. Observe the capstan strobe disk, using fJourescent overhead lights as 

light source. 
D. Adjust R172 (fwd) until strobe marking appear stationary. 
E. Place maintenance switch in reverse (right). 
F. Adjust R174 (rev) untii strobe marking on capstan appear stationary. 

**Note: If difficulty is observed while trying to load vacuum and move a 
scratch tape, the following two steps 5hould help. Once these coarse 
adjustment are made the previous servo adjustment should be checked. 

a. Increase reel servo speeds. 
1. On tape control, set SUS and TUS fully clockwise. 

b. Increase ramp output. 
1. On tape control, set R18 (supply reel ramp) and Rl13 (take 

up reel ramp) fully counter clockwise) 

adjust fwd/rev speed so that 
strobe marking appears stationary. 
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NOTE: Kl to K2 

1. Kl modules will not ~perate at spec on TM03 controllers and should not 
be used. 

2. Kl on some drives using some tapes have data reliability problems. 

3. K2 modules tightened the spec's to increase data reliability. 

4. If data reliability problems are encountered, the drive should be 
upgraded to K2 modules. 

PART TWO: READ/WRITE ADJUSTMENTS WITH K1 BOARDS. 

1. The Kl read/write board adjustments are not included in this procedure as all 
TU45!s should have newer K2 read/write boards installed at this time. 

2. The following is a parts list that is needed to upgrade the TU45 from Kl to 
K2 read/write modules. 

Quantity 

1 
1 
1 
2 
2 
4 
2 
2 
2 
2 

29-23092 
29-23091 
102368-02 
615-0351 
600-0404 
605-0400 
606-0400 
615-7298 
612-0005 
~nn n~nt: uvv-v-tvv 

cable and write board 
read board 
cable (pertec i) 
stand off (pertec I) 
screw (pertec #) 
lock washer (pertec #) 
flat washer (pertec #) 
teflon spacer (pertec #) 
washer (pertec #) 
~f""ow (ntlY"ttlr' " .., .... ' .... ,' \t""~' ...... - .. , 

There is a new adjustment procedure to use with K2 modules. 

K1 modules are used when the write module swivels along a horizontal plane 
and must be held up out of the way to allow amplitude adjustment. 

K2 module are used when the write module swivels along a vertical plane 
and swings out of the way for amplitude adjustments. 

PART THREE: READ/WRITE ADJUSTMENTS FOR K2 MODULES 

1. NRZI READ SKEW 

A. Load a master skew tape on the transport with drive off line. 
B. Connect channel 1 to TP3 on read board. 
C. Connect external trigger to TP2 on read board. Sync on positive going 

signal. 
D. On tape control board, ground ul pin3, (terminator IC at lower right 

hand corner of control board) and place drive on line. 
E. Observe that the wave form viewed at TP3 is less than 1.2 usec. 
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PART THREE: READiWRITE ADJUSTMENTS FOR K2 MODULES 

1. NRZI READ SKEW 

F. Adjust the allen screw located above the read head until the scope dis­
play is at a minimum. 

G. Check read skew during a reverse read by removing the ground on ul pin 3 
and moving it to ul pin 5. Ensure reverse read skew is less than 1.2 usec. 

H. Continue adjusting until fwd and rev skew is less than 1.2 usec, and at 
n;mimum value obtainable. 

I. Remove skew tape using read reverse or maintenance switch in reverse 
(right) position with drive off line. DO NOT REWIND SKEW TAPE!! 

2. NRZI READ AMPLIFIER CHECK. 

A. load scratch tape at BOT and place drive on line. 
B. Start the diagnostic needed to write on the tape using the following 

parameters: 
1. NRZI 800 BPI 
2. All ones data. 
3. Record size 200 characters, allow the tape to be written. When 

tape gets to end of tape, rewind the tape. 
c. Start the diagnostic to read the tape using the same parameters. 
D. Check TPIOI through TP901 on the read board and adjust to 6.0v using 

RI06 through R906. 

NOTE-The NRZI read amplitude affects PE read amplitudes. If adjusting NRZI 
amplitudes, PE amplitudes must be checked. And when adjusting PE amp­
litudes, do not adjust NRZI amplitude pots. 

skew wave form 
write= minimum 
read = minimum 
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PART THREE: READ/WRITE ADJUSTMENTS FOR K2 MODULES 

3. NRZI CHARACTER GATE: 

A. Start the diagnostic to write on the tape in NRZI. 
B. Connect channel 1 to TP2 and channel 2 to TP5 on Read board. 
C. Trigger the scope on channel 1. 
O. Adjust R52 (top right corner of board) so that the rise of channel 1 

and the rise of channel 2 are 8.0 usec apart. 

4. NRZI THRESHOLD CHECK 
NOTE: The NRZI threshold is not adjustable, but should be checked to ensure 
that the specs are met. 
A. Monitor TPIO and TPll on read K2 module with a D.V.M. Ensure the fol­

lowing specs are met. 
During an 800 BPI read: TPIO=-O.540v to -O.660v 

TPll=+0.540v to +0.660v 
During an 800 BPI write: TPIO=-1.2v to -1.5v 

TPll=+1.2v to +1.5v 

5. NRZI WRITE SKEW 

A. Use a diagnostic to write all ones data in 800 BPF. NRZI mode, odd parity. 
B. While writin~ monitor the following test points 
C. Connect channel 1 to TP3. 
D. Connect external trigger to TP2 (positive trigger) 
E. While observing the wave form at TP3 on the read board, adjust RIOI 

through R901 on the write board for minimum pulse width. Adjust all 
nine pots. then go through al nine adjustments again so that each pot is 
adjusted twice. 

6. P.E. READ AMPLIFIER CHECK 
Note: NRZI read amplitudes must be checked prior to adjusting PE amplitudes. 

A. Use the appropriate diagnostic to write a scratch tape with the follow-
ing parameters: 

1. All ones data 
2. 2C~ characters per record 
3. Phase encoded data format. 

"B. After tape is written. rewind the tape. Initiate a read sequence using 
the parameters previously specified. 

C. During the read cycle, monitor the peak to peak amplitude at TPI02 
through TP902 on the read board. 

D. Adjust each test point to 6.0v P-P, using RI08 through R908. 

7. P.E. THRESHOLD GENERATOR ADJUST. 

A. Use a diagnostic to write on a scratch tape in P.E. mode using para-
meters in step 6 

B. Monitor TP9 on read board, using TP12 as ground reference.+ 
C. Adjust R46 on read board so that voltage at TP9 is O.750v - O.03v 
D. Initiate a read command 
E. TP9 should indicate O.275v to O.325v. if not adjust R46 on read board. 
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7. P.E. THRESHOLD GENERATOR ADJUST. 

TP9 

F. Continue adjusting until step 7C and 7E are in spec. if both write and 
read threshold cannot be adjusted to within spec. replace read board, 
and perform ail appiicable adjust .. ents. 

Note: If monitoring TP9 with a scope during a P.E. read, the threshold 
will change during the record. The threshold during the data cycle ;s 
lower than the preamble and postamble to facilitate reading bad and/or 
foreign tapes better. If having trouble reading PE tapes, check to ensure 
this dual threshold circuit is working. It's generated by IRTH2 from MIA 
board and IRD from TM02/03. 

Preamble Postamble 

, 
PE Threshold during a read command 
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