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s 1 7 I 6 | 5 ¢ 4 3 2 1
"VISIO-;T
668-0066 @ [ DESCRIPTION Toane| o Jox Jae
665-0002 AT ERN 7 57 PRC . .recD Rriea i€ | R I ,L
—e— B | ecu 1340 |4»¢, p
C | ECNT624 R
fany Poul oy " - [cs mm Y5} O |Ecn 7689 s 25 ome M
; \ EAN 1-VU PROD REL bomps
.450 MAX. DENOTES PIN NO. | _%L [N} Qf:l o
- IC_ORIENTATION DIODE ORIENTATION £ 1ok £408 .
668-0603 668-TT7 - G |Ec 8733 Tamt
1HPLCS 10-92 TRANSISTOR 630,323 W Ech9ize e !
«6b-0023 200-30SS REF T0-5 TRANSISTOR MOUNTING MEIGHT csaoon T TECR T3 uny N
3 65 -0002 UOUNTING 7PLCS 18 PLCS Ta pice K ]ECN 10034 2
CEcN 16673 S LT G
M [ECN 10878 Z a4
o) i ) 2 g M| ECN 12013 Vgl L R[4
A[‘W‘::w e oo N ECN _ieZ24 2
9 PLCS~{ 604 v (] 9008 : P |eEcN 13082 ) >
0600 2o
it 184 &0t SgdEinass c
(tomouE 8 £ 1 1N LBS) 03 9 p & & "I%i .
€ 4 (]
é o Iz:: %iig & 615-0016
L] * bV ale > & PLCS
& 009 400 o
- H R2% TRl 9 (1]
?2 L3 [ | g3 oz oz
¢ é = OO *° °° ) ! 6633750 |
? ol 10, [ / 2pLCs
2 ee, 923 ° °
”
§ L 112 180 '
2 Sito~y €3 o9
v ¢f e
f Te EYYS
o 3% F
oo 1‘ d
* O i /—E
weee Re7 )
I‘ elnls * RE6 g |
2lei=|n
133 « PERTEC
¢ §@® 100 POWER SUPPLYGI T 303-25¢0
F—— |04575_[-- ] — 12 PLCS
o Jaz m@ 008 T Wees
et C B 900 O o LY .
L e LMol e me v _
Px® (& 000 5 ne '
L) RI ! @ & 143
. Y
b R oo - x (X} M
Q2 v I7T ob .
\t Py ol s ' BY ”
= Jazoll ) ! e el e
- (@)%t Mmoo TTING b efc | . ‘
~ 9 m é ¢ ‘%‘ & €
e i | i C,
| g e e g F :1) ‘ ‘ I M . ;
f x <
= | FEL 8%
C N o
103844-01 | I e 75 —‘
E / B B / .
668 - 0603 REF $03-0018 SLEEVE WITH 669-0118 2 PLCS
20 PLCS rion. C-C
SECTION -
— . .
—650-0001 5
503-0003 - . —100870-01
/ —205- 4010 REF L Tes
y y
: 668- 0001 .
./ e6S-0002 C
[Qeq) £
72
_ 503-1561 - V‘_“K_‘
Pa
3 604-2400 600-0806 —
612- 1006 \ €05-0800 |2 PLCS
600-0406 667-0109 ['Y
(TORQUE 4- ¢ IN LBS)
secrion A=A
SPECIFICATION 104578
SCHEMATIC 104582 <
INSTALL P4I13 AT U413 TO SHIELD 117 VAC, REF DRAWINGS Q
m PROTECT AREAS DENOTED, DURING FLOW SOLDERING OF COMPONENT SIDE
COMPONENTS, TO KEEP AREAS COMPLETELY FREE OF SOLDER. "
E] APPLY 665-0002 (SILICONE COMPOUND) TO BOTH SIDES OF MICA WASHER. PART wo 104875 -1} JRev {,i | —
A MINIMUM OF 90Y, COVERAGE IS REQUIRED. 600 -2006 B
BEFORE INSTALLING 04, 010,012,016 AND 0 30 TO MEATSINK, EXTREME 2 PLCS
CARE MUST BE TAKEN TO. SEE THAT ALL BURRS AND CHIPS OF METAL 502-6115 (ki) SCALE 1/
ARE REMOVED FROM ENTIRE MOUNTING SURFACE. so02-1211 (k2)
MAINTAIN MIN.AIR GAP OF .18 BETWEEN RESISTOR BODY AND BOARD.
THIS ASSY SHALL BE MADE FROM PROCESS BOARD 104576 0! REV :Ff
AND SUBSEGUENT.
[2] uaRk VERSION NO.AND VERSION ISSUE LETTER. K1, K2 MOUNTING
I ASSEMBLE PER STANDARD MFG METHODS. NO SCALE
MOTES: UNLESS OTHERWISE SPECIFIED.
'ﬁF 7 6 ] 5 L 4 3




| 10 5 8 7 6 5 4 3 > | !

REVISIONS
REV DESCRIPTION L
A1 ERNB-SE PRE PROD RELEA:
TABLE T1 Bl ECN 9369
C101, 201,301, 401, 501, | C104,204, 304, 404, 504, [C105, 205,305, 405, 505, |C106, 206, 306, 406, 506, [C107, 207, 307, 407, 507, (C108, 208, 308, 408, 508, c109, 209,309, 49,509 [R110,210,310, 410,510, [R129,229,329, 429,529, |R130,230, 330, 30, 53, 03, 102,202,302, 402, |Q1,2, 13, 14,103, 403, 503, 603,73, 8B, 903,  1Q7, 8,10, 11, 101, 201, 301, 401, 501,601,701, |44,9, w101, 401,501,601, | UL c leEcn 9732 o ARA
C60L. 701, 801, 901, 102, | C604, 704, 804, 904 C605, 705, 805, 905 C606, 706, 806, %06 C607. 707, 807, 907 C638, 708, 808, 908 1609, 709, 89, 909 IR610, 710,810,910, 111, |R629, 729, 825 929 RE30, 730, 830, B0 52, 602, 702, 802, 92, [Q 104, 404, 504, 604, 704, 804, 904, R1,2,3,4,7, Q801 901, R, 22, 23, 26, 27, 28,37, 38,39, 40, R13,14,3435,36 w701, 801, 901 D [Eoy 2522 y A 1
VERSION CHARACTERISTICS cl C202, 302, 402, 502, 602, | R211, 311, 411, 511, 611, RS 610,113, 213,313, [RB.53 54 55 56,5758 61,62 114 414 514, |R41, 42, 86 107, 27,307 407,500, 67 707,  [i1,2 w13 w2,4 ECR_F-tk PROLCTION REC, [itm R
12 82 902 . R711,811,911 R413, 513,613,713, 813, |R614,714, 814,914, 115, 415, 515, 615, 715, 815, |RBO7, 907, R108, 208, 308, 408, 508, 608, 708, = TEen 10502 = o
il i R913 R15, X3 R80S, 908, U31, 38, 43,49, 54,60, 61 105, ERIREI T ps 1
U205, 305, 405, 505, 605, 705, 805, 905 g ECNJ Lreed o w"-h]; : 7k
T [l ) — T - Il 't} S, ALT)
SPEED 0] fis] e} fie) el L] fel D s i) 3] PART NC. FIEcN 10555 B ram
1PS VAWE | pARTNO. | vAWE |ParTNO. | vAE | PaRTNG. |VALUE | PARTNO. | VALUE | PARTNO. | VALUE | PARTNO. | VALUE | PARTNO. | VALUE | PARTNO. | VALUE | PARTNO. | VALUE | PARTNO. | VALUE | PARTNO. usace 3] 120-0001 N J | ECN108T2 | o &4
RZ1-9NRZ -7 READ 1255 08 | 3120 | 2pF | o205 | 100PF | 130-1015 | 2PF [ 130-2205 |.0B3 |1B13320 | 330PF | 1303315 | .2 Bl-2z0 | .05 B30 | K W@ | 3Lk | lor3le2 | 287K | 107-2812 UsE USE USE oMIT oMt USE oMt oMt K[ECNITO53 ‘V;Z 5 L —
18.75S B3| 1313320 | 15PF | 130-156 | 100PF 22 PF o022 | 1312229 | 220PF | 1302215 | 015 B0 | .01 13116y | 75K 10775 | 316K 28.7K LIECN za ¥ A
23S 0022 131-2220 | 10PF 130-1005 100 PF 22 PF L0015 131-1520 | 150 PF | 130-1515 | .01 1311030 | . 0068 1316820 | 5.2 107-5622 | 34.8¢ | 107-3am2 31 6K 1073162 ’; :ér': "'27;683 /t; ad oo
. -1 HM | 27
3159 L0015 131-1520 | 10PF 100 PF 3PF | 1303305 .00 1B1-120 | 100PF | 130-1015 | 0068 1316820 | .00 BI-4720 | 348K | 1073482 | 348 316K CLLA
855 0015 10 PF 100 PF 3 PF- 001 100 FF 0068 0047 287K | 17282 | 8.7 | l07-2872 | 260K | 107-2612
755 .00 131-1020 OMIT 100 PF 33 PF 560PF | 130-5615 | 68 PF | 130-6805) 083 | BI-B3A | .002 | 131-2220 | 2.5k | 1072152 | 348K 316K
R.5250 .02 10 PF 1 omim 2PF 0015 330 PF .01 s | s 316K 287K k G
18.7531.50 | 0015 10 PF omiT 33 PF 001 220PF 0068 | .oom 28.7K 316K 287K [
RZI-UNRZ | 7 READ 2.545D L0015 10 PF omiT 3 PF 001 150PF 0068 0047 215K 34,8 316K USE USE usE [ omr oMIT UsE oMt
T 255 oo 2ot 0P ) 33GPF 2 .05 10K 316K 287K oMiT USE OMIT OMIT USE
1B.75S .0B3 15PF 100 PF L0022 220 pF 015 .01 75 316K 28.7K i i
ER 5022 10PF 100 PF WD 150 PF .0l . 0068 56. 2K 4% 3L6K
3.5 0015 10PF 100 PF 001 100 PF 0068 . 0047 348K 34.8K 3L6K
ras X RES o eF 001 100PF 0068 0047 287K 287K 1261k
755 001 omIT 100 PF 33 PF 560 PF 68 PF 0033 . 0022 Clas 348K 31.6K USE OMIT USE
125250 | .02 10PF OMIT | 22PF L0015 330 PF ol 0068 BIEXR 316K 28.7K omiT Use oMIT
BIL50 |00 0P BPF o0 LA 0068 0047 28.7K 316K 28.7 omIT USE omIT F
RZ1-9 READ 25450 | .00 10PF omIT | 33PF .00l 150 PF 0068 0047 215K 348K 316K omiT omIt USE oMIT USE omiT UsE )
N
I-9NRZ (-7 READ 12.55 0047 2 PF OWIT T2 P 03 330 PF oMIT omT ] T omIT oMIT omiT USE oMIT omiT OMIT USE oMt
18755 083 15 PF 22 PF .02 220PF ] 15K
%5 .00z 10PF 22 PF L0015 150PF . 56, 2K ]
3.5 L0015 10 PF 33 pF o 100pr 348K F—
5 L0015 10PF 33 PF 001 100 PF 287K |
. = < P I~ S —t
|-¥NRZi-T READ 755 . 001 oMIT om(T 3 PE 560 PF 68 PF OMIT OMIT 215K OMIT oMIT omIT USE omIT OMIT oM IT USE omIT ]
RZ1-9 READMRITE 12,55 0w 2 PF 100 PF 2pF _0m3 330 PF .2 015 1K 316K 287K USE OMIT USE USE omiT USE use
w15s | LoB 15 pF 100 PF 2pF oz 2 pf o5 o1 75K 306K 297K [§ E
EX 3 10 PF 100 PF 1 22eF L0015 150 PF .01 . 0068 56, 2K 348K 31 6K
3755 L0015 10 PF 100 PF 33 PF .00t 100 PF - 0068 -0 ELX:S 34.8K 316K
S 0015 10PF 100 PF 33 PF 001 100 PF . 0068 0047 287K 28.7K 261K I T
NRZT- TE 755 001 oMIT 00 PF T3 PF 50 PF 68 PF 3] . 0022 21.5¢ 34,8 38.3K |107-3832 USE omi USE USE OMIT Use USE oMIT CONT'D ON SHEET 3
RZ1-9 READ/WR(TE 755 .0l omIT 100 PF 3PF 560 PF 68PF 0083 . 0022 215K 348K 38.3K USE omit USE USE omIT USE USE USE .
RZ 1-9 READ/WRITE 755 00l <3| e [ 100 33 PF 560 PF 68 PF 0033 - 022 215 34.8€ 38.3K USE onil usE USE omiT usE USE USE
TABLE ITT TABLE IV REFERENCE DES IGNAT ION TaBLE T (5]
PIN NO. LAST USED NOT USED DELETED SFARE LOGIC ELEMENTS D
REF DESIGNAT[ONS 1.C. TYPE
,2,3,4, 101, 401, 501, 601, 701, 801, 901 +5v +1V -1V GND -5V Ca0 |00 ula
3, 22,34, 31, 40, 8, 107, 207, 307, 407, 507, 647, 740 14 7 CRO® 7400
7. %7, %0 7402 14 7 a 1104 J101
4,6,26,21,54,57 7404 Y] 7 L2 |
3,213,313, 413, 513,613,713 813, 913, 114, T P4 PL23
14,514, 614, 714, 814, 914, 115, 415, 515, 615, 7410 14 7 ,2, -
15,815,915 7416 18 7 Q Q904 Q2,204
1595 asz " 7 @30, 304 12 . {IE]  FOR PART NOs. NOT INDICATED SEE INITIAL VALUE LISTING.
— R9l R932 Ra5 RII2 THRU A 5 ELEED
5,10 7180 1 i ROI2, 214, 13 F
158 " 7 R215.314, TERMINATING RESISTOR PACK IS SPECIFIED AT TOP ASSY. IT IS NOT REQUIRED FOR MTA.
E R31S (EXCEPT FOR ~39VERS ION)
B384 1414 u ! o1 P00 [B)  PARTIALREF DESIGNATIONS ARE SHOWN. FOR COMPLETE DESIGNATION PREFIX WITH C
1486 1 7 " o e uls u43 CIRCUITNO. (RY IN CIRCUIT 200 IS R201).
41 ! L THRU 30, 3 7402 12, DIODES ARE INAMMS,
3 113 16 8 U33,36, 40, i Nt 11, FET TRANSISTORS ARE TIS-74.
U50,56, 58 T T 2 yo—
75851 8 4 v _ 10 PNP TRANSISTORS ARE 2NA125,
3 4 - 9. NPNTRANSISTORS ARE 2Nd1Z3.
1582 wd wool w201, 301 g s
LM318 1. 4 5 8. CAPACITOR VALUES IN PICOFARADS ARE 5%, 500V.
2 ] T 4 -
LM339 3 ; . Yo 7. CAPACITOR VALUES ARE IN MICROFARADS, 10%, 100V. =
3,208, 308, 408, 508, 608, 708, 806, 508 TERM 14 7 | L 6. RESISTOR VALUES ARE IN OHMS, 5%, 1/4W. —
;a , T 5]  FOR SPARELOGIC ELEMENTS SEE TABLE X.. o
. 5 {]  FORI. C. GENERIC TYPE NO. AND GROUNDVOLTAGE PIN NOs, SEE TABLE 1. N
101, 201, 301, 401, 501, 601, 701, 801, %01 : ] . O {3)  FOR PART NUMBER, SEE TABLE TIT ';
2,3,47,9.1011,13, 14 —_—t {Z]  FOR VALUE, PART NUMBER AND USAGE OF COMPONENTS AFFECTED BY VERSION NUMBER o
2,202,302, 402, 502, 602, 702, 80, 962, 1®, 4B, SEE TABLE TL
1, 608, 703, 808, 90B, 104, 404, 504, 604,704, 804, 904 FOR PART NUMBER OF COMPONENTS NOT AFFECTED BY VERS 10N NUMBER, SEETABLET .
NOTES: UNLESS OTHERWISE SPECIFIED, —
1,205, 305, 405, 505, 605, 105, 805,905 ASSEMBLY NO. 104721 8
54,60,61 SPECIFICATION NO. 104724
388 REFERENCE DRAWINGS
T COmORATRRe e e o SoMTWE | oATe
e e, St =
P ] - o el
DWENSIONS AN 1N = on - TIME
s e 7l SCHEMATIC A
“ -
i *\'/” - o DATA 'K2 DUAL
A
104721, T2000 g = FORMAT READ g
04721 1T DO | s MATL: "SIZE | Coot fowe 0. ,
T ) 104720 \
APPLICATION 00 MY SCALS SN []
= T = — — 2 |
10 E 6 7 5 x 2 L 4 3 | |



) 10 - 8
101,201,301, 401, 501, [C104,204,304, 404,504, |C105, 205,305, 405, 505, |{C106, 206,306, 406, 506, [C107, 207, 307, 07, 507, {C 108, 208, 308, 408,
ASSEMBLY 601,701, 801, 901, 102, | C604, 704, 804, 904 C605, 705, 805, 905 €606, 706, 806, 906 C607, 707, 807, 907 608, 708, 808, 908
TABLE 1 TABLET CONT'D 104721 VERSION CHARACTERISTICS c1 C202,302, 402, 502, 602.
H 0] C702, 802,902
VERSION
PART NO. REF DESIGNATION PART NO. REF DES IGNATION
No — — = T 7= == =
100-1015 R104, 204,304 404, 500, 604, 704, 804, 904, 118, 218, 318, 400-B18 U101 201 301 401 A%, 601 39 FUNCTION SPEES i) 1S (et} 2 =) (S} He
RA18, 518, 618, 718, 818, 918 U4, 502, 602, 702, 802, 902, 103, 208, 3B, 4B, 5(B, 6(B, PS VALUE | PARTNO. | VALUE |PARTNO, | VALUE | PARTNO, | VALUE PARTNO. | VALUE | PARTNO. | VALUE | PARTNO. | VALUE | PART
100-1025 R;L g. 16,19, 24, 25, 43, 44, 47, 48, 49, 59, 64, 68, 71, 75, U1, 80, 96 -0 PE/NRZ |-9NRZ | -7 READ .55 0047 Bl1-720 | 2°F | 130-2205 100PF | 130-1015 2PF | 130-205 (.03 (1313320 330PF | 1303315 | .32 B1-2
R78, 82, 85,87, 88, 89, 90, 119, 219,319,419, 519, 619, 719, A00-B39 UG, 104,204, 304, 404, 504, 604, 704, 804, 904 = i &7 o | Bz | B | Bos | 10eF 72 PF o022 | Blz20 | 20pF | Bo2ls | 015 Bl
a R819,919, 121, 221,321, 2, 521, 621,721, 821, 921, 123, o TTRTNH
R223, 323, 43, 523, 63,123, 823, 923, 125, 225,325, 25, Uio 1. X ® | 55 o2 | 312220 | 10pF | 1301005 | wmer 2 pF o5 | miasn L seer | moasis 1o 811
RS2, 625, 725, 825, 925 o N5 o015 | BI1s20 | 10PF 100 PF 3PF | 303305 |.000 Bi-lg0 | 100PF | D005 | 0068 | Bl6
loo-1Bs _[R5L81 si5-1015 | 11,2 - T o 10PF 100 PF BFF o 100 FF 0068
1001055 | R66, 73,8 155 .00l B1-1620 omIT 100 PF 3 PF S0PF | 10515 | €8 PF | 130-6805] .0B3 | BI3
1002205 | Res.69 700-5452 | US1, 53, 55,59, 62,63 52 » RY5D | .02 10PF omir | 22eF 0015 330PF .0
0 " -
G 10022 RS0 oo L uid 10 18,753,506 | .o0ls 10PF oMiT | 3P o0l 220PF 0063
| 70748 JUs.13 a PEINRZ I-9NRZ] 7 READ 25650 | .ol 10PF oMIT | BPF 001 T50PF o068
7007410 |u
00395 | Rw0.72 10746 L2441 1 PE/NRZ1-9 READ 1255 oo 2 0F 100 PF 2pf o® 330PF .2
10015 | R& 00760 1% B 8755 083 15 PF 100 PF 2 o2 2095 015
0425 | R, 20,67,74,76,84, 127, 22, 327, &7, 57, 600, 127, 27, 100768 W.1.8 ET] 55 o T 1w 00 P ZP oo B0 FF o
R927, 128, 228, 328, 428, 528, 628, 728, 828, 928 7007404 13435394, 4 15,16 3155 o015 10PF 100 PF BPF 00l 100PF 0068
L S L BT Bs | .oB 10PF 00 PF FPF ool T00PF 0068
007545 | U7 ED) 755 o0l oMt 100 PF 33 PF 560 PF 8 P | 00
2 2550 | .o 0PF oM | 22PF o0 330 FF K
17-1001 |R136,216,316, 416,516, 616, 716, 816,916 01T | us 2 .50 | .o 0PF YT ot TI0PF o058
F 107-1002 R29, 30,31, 117, 217, 317, 417, 517, 617, 717, 817, 917, 60 i 2 PE/NRZ | -9 READ 2.540 *|.005 10PF oMmIT 33 PF .001 150 PF . 0068
107-1473 RI0, 28, 308, 4B, 5(B, 608, 7(B, 8(B, 9B, 105, 205, -8 NRZ{-9NRZ1-7 READ 1255 0047 22PF OMIT 22 PF L0033 330 PF oM
R30S, 405, 505, 605, 705, 805, 905 IE B
., 18755 083 15 PF 2 pF 022 20pF
107-1961 | R109, 209, 309, 409, 509, 609, 709, 809, 909
g 25 .02 10PF 2 pF L0015 150PF
w251 | R19 L
-2, 21 31.5S L0015 10PF 33 PF .001 100pp
L—— \0-1781L | R8O 2 2 55 o0ls 10pF 33 pF 001 100 PF
w3160 | R77 -
-30 NRZ1-9/NRZ (-7 READ 755 .00l OMIT oMIT | 33FF 560 PF ©8 PF oMl
0342 | RIS -
31
ToT | 101,201 30, 40L. 50 601, 70L 01, UL 1 20, PEINRZI-9 READMRITE 1255 0047 2PF 100 PF 2pF 083 330pF @2
RAR, 502, 602, 702, 82, %R 32 18755 .03 15 PF 100 PF 2PF L0022 220 pg .015
E wW-suL | /3 3 R 002 10PF 100 PF 2 pF 0015 150 PF .01
w-es2 e ETE 75s K0 10PF 100 PF 33 PF 001 100 PF 0068
w99 R 38,57 B 0015 10 PF 100 PF 7B PF 001 100 PF 0068
1W-163  |R2 T38| PUNRZIS READMRNE 7S 001 omIT 100 PF BPF 560 PF 3 PF L
39 PEINRZ 1-9 READ/WRITE 155 .01 omiT_ | l00pF 3PF 560 PF 68pf .03
-40 PE/NRZ (-9 READWRITE 755 001 =3F | _omik | 100 33 PF 560 PF 68 PF L0033
— 13-5020 | R106, 206, 306, 406, 506, 606, 706, 806, 906
TABLE ITT
1241010 | R4 > —
eeo | R PART NO. REF DES IGNATIONS 1.C. TYPE INNO. -
D 100-0005 W1,2,3,4, 101, 401, 501, 601, 701, 801, 901 5V +1ov -1V GND e c
100-1025 RI3, 22,34, 37, 40, 8, 107, 207, 307, 07, 507, 6, 740 u 7 |
R707, 807, 907 02 ” : 0
100-185 R2,4,6,26,21,54,51 o " S m
100-1065 Kil3, 213,313, 413, 513,613,713, B13, 913, 114, 7 Y
130-215__ | €23 R414,514,614,714, 814,914, 115, 415,515,615, 10 u —
131-2220 {C40 R715,815,915 7416 1¢ 7 Q1
1 T R AR 1002225 R1,3,5,53, 5% asz 1 7 =
bs-a@ | C10B, 28,308, 4B, 56, 66, 16, B, 9B 100-2235 R7.8,10 80 1 U
100-3315 R9 788 14 7
1004725 R14,2,35,38,41 1414 14 7 o
B2 | C4,5.6,11,12, B, 14,15, 16,17, 18,19, 20,21, 22, B3, 24, 748 1 ! s
©25,26,21, 28, 29,30,31, 32,33, 34,35, 36,37, 38,39 107-1211 R39 41 7 4
C 107-1962 R28 13 1 8
102152 R61 75451 8 4 F—
200418 (27814 107-371 RE2 75452 3 4 wa
2004125 | 05,6,12,15 107-382 R62 318 T. 4 LW
107-4220 R3%6 V630 3 4 |
—
r—1 12-5020 R108, 208, 308, 408, 508, 608, 708, 808, %08 TERM u 7 |
30044% | CRI01, 201, 301, 401, 501, 601, 701, 801, 901, 12, 22, 302,
CRAO2, 502, 602, 702, 82, 92 124-580 RS5,58
-1 8,101, 201, 301, 401, 501, 601, 701, 801, 901
200-4125 Q1,2,3,4,7,9,10,11,13,14
S PP T T . R 204-04 Q102, 202,302, 402, 502, 602, 702, 632, %2, 1, 4B,
B Q8, 608, 708, 8(B, 903, 104, 404, 504, 604, 704, 804, 904
58-008 X3
10-413 U105, 205, 305, 405, 505, 605, 705, 805, 905
700-5452 UM, 54,6061
700742 131,38, 8
101913-01 1
- 101913-®2 2
A
S )
1a l 13 12 I 10 =



7 6 | 5 4 | 3 i 2 | !

v 5v REVISIONS
e 5V e * v | DESCRIPTION ~_ [oan] ox ToxJam
+5V ! RE7 z88 r82 sz oy | SEESAT 7 LI
| 'K K K 2
- | 75452 I JI03
<23y R3O0,
bed ) | ’ 1| 1ROP
)
e 5 } —1 A oviL)
r——-- - g1
! ! CKT 100 - T
| | ® 2 |
la
R2 = 1P205
732 RZ8 ! U5 !
v, 5% S 4.K IL74)23 ] | T
;\ _____ 3 I ! 3| 100
)
| —o C ov (L)
| CKT 200
- 19
| P30S
| T
| ¢ a| RODY
L | — D ov()
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TABLE II (CONTINUED) {2}

ASSEMBLY ASSEMBLY | RI31,132,231,232,33), RI20,220,320,420,520, 620, 720,820, 920,

104721 104721 332, 431,432,531, 532, | 122,222,322,422,522,622,722,822,922,
VERSION R al VERSION 631,632,731,732,83(, | 124,224,324,424, 524,624, 724,824,524,

NO. NO. 832,931,932 126,226,326,426, 526, 626,726,826, 926

VALUE PART NO. 100-4725 VALUE PART NO.
-0l 5.6M 100-5655 -0l USE 6 8K 100-6835
-02 33M 100-3355 -02
-03 331 -03
-04-05 2.2M 100 - 2255 -04,0%
-06-07 1.5M 100-1555 -06,-07
—08 IM 100-1055 -o8
-09 3.3M -09
-0 2.2M -10
- 1.5M -1
-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 M -19
-20 3,3M -20
=2l 2.2M -2!
-22 1.5M -22
-23 5,6M -23
-24 3.3M -24
-25 3.3M -25
—26-27 2.2M -26-27
-28.-29 1.5M -28729
-30 IM -30
-3l 5.6M =3l
-32 3.3M -32
-33 3.3M -33
~34-35 2.2M -34,-35
-36-37 I.5M -36,-37
-38 M -38 USE 6 8K 100-6835
-39 M -39 OMIT 220K 100-2245
-40 M -40 USE 6 8K 100-6835
N
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MARK VERSION NO. ANO VERSION ISSUE LETTER IN
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REVISIONS
- ———
. " TrscRirtion Tonie] o Jrm [revm
e 1 (1) TABLETI A [EE1 S50 PRE PRODRELEA AN
PART NO. REFERENCE DESIGNATOR ASSEMBLY CI01, 201,300,201, CI0, 20, 32,4, s ERY 5L PEO0CTION ké.  Lyn| PWAA T
SPEED ' 8 |ECN 10540 ERER7TI
104126 €501, 601, 791, 801, 901 C502, 602, 702, 802, cua , :
100125 | RL8,10,16, 17, 19,20, 23, 24, 25,31, 32,33, 35, 104, 204, vinren | s pas = 1Ecn (0654 iy € ,,«
R304, 404, 504, 604, 704,804, 304, 1%, 205, 305, 435, 505, 606,75 " B [Ecw 17097 sy 5. B 2]
805,995, 106, 206, 306, 406, 506, 606,796, 806, 906, 26, 36, 37 - EEcn I e o Lo ]
VALUE PARTNO. | VALUE| PARTNO. [VALUE| PARTNO. | 120-0001 L
100-185 | R2,18
T TR B 12.5 |00 10w 10N | 313320 | 40P | o415 | .01 | BImo oMIT
1225 | Ré 7110 210,310 410 510 610 710 810 910 2 1875 |02 1% 1YV | 131-2220 [ B0PFI 1303315 | .0 | 131180
s | Rz ® 25 0015 10w 100 | 11520 220 |Bo-215  |.01 | B0
o015z | RI%, 200 3%, A2, 2, 62, 0, 02, 9 4 [37.5 [.om0 10%100v | B0 |150PF | 130-1515  |.004 | B1-4720
[P NTIT Eetrepmpteep——— 05 s |on 10w [0 | 0P| Bo-31s  |.004r | p1-a20
R108, 208, 308, 408, 508, 608, 708, 808, 908 -0 75 750PF, 1397515 | 100PF | 130-1015  |.0022 | 131-2220 OMIT
D2r | KL 214,314,414, 714,614, 714,814,914 o 5 | 1500F 30751 | 10PF| 30015 |02 | 312220 USE
100-225 | RIZ,28
00-B315 | R30
1003935 | R9, 103, 2B, 3B, 4B, 5B, 60, 13, 53, 90
1004725 | R1L, 13,34 113,213,313, 413, 513,613,713 813, 913
1006805 | R109, 209, 309, 409, 509, 609, 109, 809, 909,
10225 | K112 212,312 412 512,612,712 812,912
100-6825 | R111, 211,311, &1, 511, 61L 711 811 911
005 | k2,29
100-1525_ | R5.6
1003915 | R3
13180 | R101, 201, 301, 401, 501, 601, 701, 801, 901
Bo-as_ | c12,13
TABLE Y [5) TABLE IIT
S T SPARE LOGIC ELEMENTS CIRCUIT | UA U uc uw VE
1THRY 3, U2z U32 o | w2 |us e |z U
7486 74107 w | |us s | uB B
s w | |us w | us B
200-4B7 ggéslc:észoggo;ésw;g%mim.sﬂa 904, 105, 205, 305, o 8 400 u34 us4 L) u24 vl4
, 292, 0U2, U2, U5, 1
20-012 | QL,5, 101,201, 301, 491, 501, 601, 701, 801, 901, 192, 202, 50 U4 | us4 ua4 24 Uy
[ Q302, 402, 500, 602, 702, 302, 902 60 us_ | us us | ux uis
:
200-0125 {04,103, 23, 36, 4B, 53, 6, 7, 8B, 0B 700 vs | uss s | s uls
00-321 | Q3 12 " we | us i) u26 ul6
w8 | E):D—~ 900 Uk | use ue | ux uls
R
3004002 | CR1 Uz
3004086 | CR?
I
szl |usl
s{ el 8] of o] nf
us TABLEIZ
1004100 | U2 THRU 36 ot oy POWER AND GROUND
700-221 | U12 THRY 16, 52THRU 56 CONNECTIONS
700-7400 u3) 2 3 5| 8 9l n 1.C. +5V GND
e e TVPE PIN NO. PIN N,
7007416 |ual 7400 L]
7007438 |us1 Z:": ‘: 77
7007474 |U42 THRY 4 : : []  TERMINATING RESISTOR PACKS U2 AND US ARE SPECIFIED AT TOP ASSEMBLY.
100748 |22 THRU 26 88 u ! (EXCEPT FOR -7 VERS 10N}
LA 1 ! (] PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE DESIGNATION PREFIX
1486 I 7 = WITH CIRCUIT NUMBER. (RL IN CIRCUIT 200 IS R20D.
74107 1 7 10, PNPTRANSISTORS ARE ZNAIZ5.
12221 16 8 9. NPNTRANSISTORS ARE 2NOI3.
TERM. 14 7 8 CAPACITOR VALUES IN PICO FARADS ARE 5%, 500V.
7. CAPACITOR VALUES ARE IN MICROFARADS, 20%, 20V.
v 6. RESISTOR VALUES ARE IN OHMS, 5%, L/AW.
}  FOR SPARE LOGIC ELEMENTS, SEE TABLE V.
) FOR 1.C. GENERIC TYPE NO. AND GROUNDIVOLTAGE PiN NOS. SEE TABLE V.
REFERENCE DES IGNATIONS (G} FOR REF DESIGNATIONS OF UA THRU UE SEE TABLE 111.
(Z]  FOR VALUE, PART NUMBER AND USAGE OF COMPONENTS AFFECTED BY VERSION
LAST USED NOT USED DELETED NUMBER, SEETABLE 1.
3" e &0 [LJ  FOR PART NUMBER OF COMPONENTS NOT AFFECTED BY VERSION NUMBER, SEE
2 TABLE I.
e NOTES: UNLESS OTHERWISE SPECIFIED
’ 2
R27 R914 ASSEMBLY 104726
Q6 Q905 SPECIFICATION 104729
P9 TP90L REF DRAWINGS:
sl [uLeTHRU I, BERSRIRLETIL | SO T
U17 THRU 21, Rttt | PERTEC FerPHERAL EQUIPMENT
UZ7 THRU 30, e o A S s [
1437 THRU 40, W o (] TITLE SCHEMATIC
47 THRU 50, TOLERANCES: o n E
U N o 2= A Rl lae
H e
UsT TH I A PE/NRZ{ WRITE 2
B s
104726 19000 o
Pl 104726 | T8O0Q _|FiNisH: ATL SIZE E REV
o PIL T, - macrxn R o 104725 |g
P1B APPLICATION - T TRE JONE ] 00 ot sou owe [ | O
e g
7 6 5 0 4 ] 2 | 1
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dlila|iltfall INTEROFFICE MEMORANDUM

10 DATE: APRIL 23, 1980
FROM: KEN RAINS
DEPT: N.C. DISTRICT
EXT: 2076

Loc/MAIL sTop: WR/SC

suBJECT. TUA5 CHECKS AND ADJUSTMENTS

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

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 K1 read/write modules are still a
current legal configuration on TMO2 controllers. The upagrade to K2 modules is
desianed 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 is 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

10.

11.

12.

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

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

When adjusting TU4S5 drives, set rewind speed to 8.5v The
manual calls for a speed of 8.99v. which is too fast for reliable
operation with the short vacuum columns.

Ensure the Reel Tachometer pulleys have a non-siip surface by rea-
ular cleanina and roughing with emory cloth if necessary.

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

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 Gl, install a boxer fan, with shields
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.

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

Provide strain relief for cables that go from MTA to the TU45 drive.
S

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.

Ensure a pertec manual that has prints for new K2 read/write modules
(DEC # ER-00016) is on site.

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

F.C.0. REV Tevel must be maintained at the proper level to ensure that
problems are not in part caused by missing F.C.0.'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 spec1fy REV W
or later. As later Rev's are received, update your list of rev's so the
latest is always ordered.

Latest Revisions as of 4-17-80
REV

103883 - 29-22296 servo control 6M
104721 -29-23091 read K2 40,
104726 - 29-23092 write K2 7F Sb
104575 -=29-22303 power supply Gl 12



TU45 K1 to K2 Conversion
Parts List for Upgrade

Quantity Part Number Description
1 29-23092 cable & write board
1 29-23091 read board
1 102368-02 - cable
2 615-0351 stand off
2 600-0404 screw
4 605-0400 lock washer
2 606-0400 flat washer
2 615-7298 teflon spacer
2 612-0005 washer
2 600-0406 screw
1. Power down the drive.
2. Remove J101,J102, J103, slave bus cables from TU4S.
3. Remove the read cable and write cable from the modules.
4. Remove Power Harness at P8 and P11 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 is 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 J102 and J103 on Read Board.
11. Install Read/write boards in drive.
12. Cable labelled PZ6 connects to J5 on read board.
Cable labelled P11 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 J101, J102, and J103.slave bus cables to TU45.
17. Power up drive and adjust the new modules using the new K2 procedure.

'



TU45 ADJUSTMENT PROCEDURES
REVISED BY KEN RAINS
MARCH 1980

PART ONE: SERYO ADJUSTMENTS

TU45 voltages

EOT/BOT amplifier

Tape tension

Capstan servo offset

Capstan forward and reverse speed (coarse adjust)
Capstan ramp

Rewind speed.

Reel servo ramp (coarse and fine adjust)

Reel servo speed (coarse adjust-when vacuum won't load)
Reel servo bias

Capstan fwd/rev speed (fine adjust)

= OWOO NN D W R
s e e e T e T,

— et

PART TWO: READ/WRITE ADJUSTMENTS WITH K1 BOARDS

1. Parts Tist to upgrede to 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

NFZ1 read skew

NRZ1 read amplifier check.
K21 character cate adjustment
h=21 threshoid check

NEZT1 write shkew

PE read amplifier check

Pt threshold generator adjust.

SN OY UV e DN e

v



PART ONE: SERVO ADJUSTMENTS

1. Tu45 VOLTAGES

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

voltage test point adjustable tolerance v g i Y
+23 (unreg) TP yes* +21.0 to +31.0v [0 & ©000]
-23 %unreg) TP2 yes* -21.0 to -31.0v o 6 6000
+12 (unreg) TP3 no +9.6 to +16.0v 00

-12 (unreg)  TP4 no -9.6 to -16.0v |03 0000
+10 TPS no +1.0v ' 20
- %k

R s yes +0. 25, P6N3 at side of
-5 P8 no 10, 25v transformer

* 1f 123v is more than 25v, change transformer taps at P603. 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 -10v is equal to the abso-
lute value of +10. If +10 is +10.58v, adjust R64 so TP6 equals -10.58v.

B. Related adjustments
The following adjustments are effected by adjusting -10v.
1. Capstan servo offset.
2. Capstan fwd/rev speed.
3. Capstan ramp

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

‘...'erv-.; — (. 31 i
<8 7 -.rhi- P
. |
, 1t
LO o0}
C .‘-ru
oTP% :
. "1;00.1,?3 Kz
0 O Rey
. TP2 .'\'P‘
e TP3

POWER SUPPLY Gl

4



( >--Supp1y Reel Tachometer

Supply buffer

Forward 1}0% zone

Forward 90% zone

Park zone

Reverse 90% zone

Reverse 110% zone

Take up buffer

capstan--

Forward 110% zone

Forward 90% zone

Park zone

Reverse 90% zone

Reverse 110% zone

b --Take up tachometer



Tape loop installed

NOTE:

After vacuum is loadec
press reset switch to
abort the search for
BOT sequence.



PART ONE:

SERVO ADJUSTMENTS

EOT/BOT AMPLIFIER
A. Apply power to

transport.

B. With head cover installed and no tape in path, voltage at TP5 (EOT) to

ground and TP7 (BOT) to ground should be greater than +3v.

located on tape control board.
C. With tape in path, voltage at TP5 and TP7 should be less than 0.5v.

b. If
Remove

low to

[o W&, ) & w N =

tape from path.

a2 high greater than +3v.

voltages are not met at step B. and C., perform the following:

Advance the pot (R1008) 3/4 turn more CW direction.
Adjust R2008 fully CCW, then clockwise until TP7 (BOT) goes from
a lTow to a high.
Adjust pot (R2008) 3/4 turn more.

TPS & TP7

Adjust R1008 fully CCW, then CW until TP5 (EOT) switches from a

Verify steps B. and C.
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TAPE TENSION

SERVO CONTROL BOARD

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

scratch tape.

Thread loop through the tape path.
and reels so that it is not driven. _
Manually position tape so that both loops are within the parking zone

(gn ]

(middle of each column).

o

20678) to the tape cleaner hose port on blower housina.

Ensure tape bypasses the capstan
Load vacuum.

Connect the low pressure side of a differential pressure guage (29-

i



3. TAPE TENSION
D. CONT.
Acceptable limits are:

20.0 inches water maximum
18.0 inches water minimum

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 0.0v ¥ 50mv (0.050v)

5. CAPSTAN FWD/REV SPEED (COARSE ADJUST)

A. Use the endless tape loop.
B. Connect a D.V.M. to TP11 on tape control board.
C. Place maintenance switch in the forward position (left).

NOTE: 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 t ,[13.

Fine adjustment made using strobe disk on capstan wheel. Adjust each
pot so that strobe disk appears stationary.

OMMmMo

6. CAPSTAN RAMP

A. Use the endless tape loop.
B. Perform the following steps:
1. Connect channel 1 to TP22 on tape control board.
2. Connect external trigger to TP12. Sync on negative going sig-
nal.
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 horizontal 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 ramp 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. S&%
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PART ONE:

.5 msec/Div.

Ramp crosses center line at 1.9
to 2.0 msec

// Capstan
Ramp wave form

/

|4

SERVO ADJUSTMENTS:

7. REWIND SPEED

A.
B.
C.
D.

Use endless tape loop.

Depress rewind

Monitor TP11 on the tape control board with a D.V.M.
Adjust R213 (near TP11) for a voltage of 8.5v.

8. REEL SERVO RAMP

NOTE:

OO >

x oomm

NOTE:

O oo = ook G

If having difficulty loadina vacuum and moving scratch tape, increase the
ramp by adjusting R18 (supply ramp) and R113 (take up ramp) fully ch

Then the fine adjustment can be made by the following:

Use an endless tape loop,load vacuum, press reset.

Connect a jumper from TP16 to TP17 on tape control board.

Connect channel 1 of the scope to TP19.

Connect external trigger to the top lead of resistor R17 (located left
of TP20). (brown, green, green, gold, % watt). Be careful; trigger pos-
itive.

Set maintenance switch to rev. (right).

Set time base to 10ms/div.

Manually move tape back and forth across the reverse 90% hole (4th port
down from top) of the suppiy coiumn.

Verify for correct ramp of 57ms. The amplitude must be approx. 2v peak.

If amplitude is not approx 2v.

1. Check that EOT/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.
Adjust R18 (next to TP17) for a ramp of 57ms.
This completes supply ramp; now adjust take up ramp as follows:
Remove jumper from TP16 and connect to TP8. Leave other end at TP17.
Connect channel 1 to TP10.
Connect external trigger to top lead of R111 (located left of TP10).
brown, green, green, gold.
Manually rock tape at reverse 90% port (3rd port up from bottom) of the
take up buffer.
Verify amplitude is approx 2v peak.
Adjust R113 (near TPIO) for a ramp time of 57ms.
Remove all probes, jumpers, and tape joop. Set maintenance switch to
center position.




PART ONE:

SERVO ADJUSTMERTS

9. REEL SERVO SPEED.

NOTE-If having difficulty loading vacuum and moving a scratc
reel speed by adjusting R38 {SUS) and R118 {TUS) full

A.

i tape, fncrease
o f
\ .

Set R38 (SUS) and R118 (TUS) fully CW.

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 EQT)
will turn at a lower RPM than a reel with little tape (supply reel at EQT)
on it. The fastest RPM is reached when the reel has the least amour* of
tape on it. Adjustment 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 tend to stay above the port, (it can be misadjusted
to go below 110% port).

F. As the rewind continues, begin adjusting R118 (TUS) when half of the tape is
on the supply reel. Adjust TUS CCW for minimum bounce at the reverse 110%
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 110% port). Con-
tinue adjusting until just before B.0.T. is reached, tt ensure final adjust-
ment is made when take up reel is at its fastest RPM.

/‘T e f)\ /‘L g rh\\
/ e ° ,)
° \——\’/
0
&
° Y
adjust for %-3/8
bounce at 119¥
switch
©
[ [
©
©
14
: ©
-} Y
-]
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adjusting SUS adjusting TUS



PART ONE: SERVO ADJUSTMENTS
10. REEL SERVO BIAS

Load a scratch tape at B.0.T.

Set maintenance switch to forward (left) and run equal amounts of tape on
each reel. Set switch to center position.

Adjust R27 (SUP) CW until supply reel begins to move.

Turn the pot CCW, counting the turns, until the supply reel begins to move
in the other direction.

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

™m =N o] X D=

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 reel 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
movements.

11. CAPSTAN FWD/REV SPEED (FINE ADJUST)

Load a scratch reel of tape.

Place maintenance switch in forward position (left)

Observe the capstan strobe disk, using flourescent overhead lights as
light source.

Adjust R172 (fwd) until strobe marking appear stationary.

Place maintenance switch in reverse (right).

Adjust R174 (rev) until strobe marking on capstan appear stationary.

Mmoo OO

**Note: If difficulty is observed while trying to load vacuum and move a
scratch tape, the following two steps should 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 R113 (take
up reel ramp) fully counter clockwise)

adjust fwd/rev speed so that
strobe marking appears stationary.

«— CASTAY
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NOTE: Kl to K2

K1 modules will not operate at spec on TMO3 controllers and should not

The K1 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.

1.
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. 1f data reliability problems are encountered, the drive should be
upgraded to K2 modules.

PART TWO: READ/WRITE ADJUSTMENTS WITH K1 BOARDS.
1.
2.

The following is a parts 1ist that is needed to upgrade the TU45 from K1 to
K2 read/write modules.

Quantity
1 29-23092 cable and write board
1 29-23091 read board
1 102368-02 cable (pertec #)
2 615-0351 stand off (pertec #)
2 600-0404 screw (pertec #)
4 605-0400 lock washer (pertec #)
2 606-0400 flat washer (pertec #)
2 615-7298 teflon spacer (pertec #)
2 612-0005 washer (pertec #)
2 600-0406 screw (pertec #)

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

Load a master skew tape on the transport with drive off line.

Connect channel 1 to TP3 on read board.

Connect external trigger to TP2 on read board. Sync on positive qoing
signal.

On tape control board, ground ul pin3, (terminator IC at lower right
hand corner of control board) and place drive on line.

Observe that the wave form viewed at TP3 is less than 1.2 usec.

m o OO

1



PART THREE: READ/WRITE 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 fs less than 1.2 usec.

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

I. Remove skew tape using read reverse or maintenance switch in reverse
(right) position with drive off 1ine. DO NOT REWIND SKEW TAPE!!

2. NRZI READ AMPLIFIER CHECK.

A. Lload 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. A1l 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 TP101 through TP901 on the read board and adjust to 6.0v using
R106 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-
Titudes, 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:

Start the diagnostic to write on the tape in NRZI.

Connect channel 1 to TP2 and channel 2 to TP5 on Read board.

Trigger the scope on channel 1.

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.

orw>

NRZI THRESHOLD CHECK
NOTE: The NRZI threshold is not adjustable, but should be checked to ensure
that the specs are met.
A. Monitor TP10 and TP11l on read K2 module with a D.V.M. Ensure the fol-
lowing specs are met.
During an 800 BPI read: TP10=-0.540v to -0.660v
TP11=+0.540v to +0.660v
During an 800 BPI write: TP10=-1.2v to -1.5v
TP11=+1.2v  to +1.5v

NRZI WRITE SKEW

Use a diagnostic to write all ones data in 800 BPE. NRZI mode, odd parity.
While writing monitor the following test points

Connect channel 1 to TP3.

Connect external trigger to TP2 (positive trigger)

While observing the wave form at TP3 on the read board, adjust R101
through R901 on the write board for minimum pulse width., Adjust all

nine pots, then go through &1 nine adjustments again so that each pot is
adjusted twice.

mooo>»

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. A1l ones data
2. 200 characters per record
3. Phase encoded data format.

‘B. After tape is written, rewind the tape. Initiate a read sequence usina
the parameters previously specified.

C. During the read cycle, monitor the peak to peak amplitude at TP102
through TP902 on the read board.

D. Adjust each test point to 6.0v P-P, using R108 through R908.

P.E. THRESHOLD GENERATOR ADJUST.

A. Use a diagnostic to write on a scratch tape in P.E. mode usinc 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 0.750v - 0.03v

D. Initiate a read command

E. TP9 should indicate 0.275v to 0.325v, if not adjust R46 on read board.

0
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PARY THREE:
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READ WRITE ADJUSTMENTS

7. P.E. THRESHOLD GENERATOR ADJUST.

F.

TP9

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 aii appiicable adjustments.

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 is
lower than the preamble and postamble to facilitate reading bad and/or
foreign tapes better. 1If having trouble reading PE tapes, check to ensure
this dual threshold circuit is working. It's generated by IRTHZ from MTA
board and IRD from TM02/03.

P}eamble Data Postamble

I

PE Threshold during a read command
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