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FOREWORD 

This manual contains customer engineering information for the CONTROL DATA ® 

1732-A/B Magnetic Tape Controller. The controller synchronizes data transfer 

between the 1700 Computer System and up to eight 608 or 609 tape transports. 

These transports can be intermixed in any combination on the system, but the total 

number of transports cannot exceed eight. 

Related reference material follows: 

1700 Site Preparation Manual 

1700 Computer Reference Manual 

1700 I/O Specification Manual 

Publication numbers for these manuals can be found in the Literature Distribution 

Center Catalog. 
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liYHiOL I NDE)( 

B007 1.3 C033 1-17 &034 1-11 It} 9 0 1.13 

'10' 1.3 BIHt8 1.3 C040 1.17 1035 1.·11 IOU J 1.13 

"01 1.3 8009 1-3 C041 1·17 1036 1-11 '092 1..13 
'102 1.3 BOlO 1·3 C042 1"17 1037 1-11 .093 1.13 
',OJ 1.3 8U11 1·3 C043 1"11 1038 1-11 '0'4 1.13 
'104 1.3 B012 1·3 Cn50 1"17 1t}39 1"11 li095 1.13 
'805 1.3 B013 1·3 C051 1"17 10 40 1-19 1096 1.13 
'107 1' .. 3 B030 1-3 C052 1·17 10 41 1"19 1097 1 .. 13 
'10' 1;'3 B031 1-3 C053 1"11 10 42 1-19 10911 1.13 
'109 1i.3 8032 1-3 C060 1·17 10 43 1-19 &100 1.111 

'U' 1.3 13033 1-3 C061 h17 1044 1 .. 13 5101 1.21 
'111 1 .. 3 13034 1-3 C062 1·17 10 45 1"13 Ii 10 2 1.21 
'113, 1.3 SOH 1.3 C063 !'w17 1'0 46 1·13 1103 1.21 
'131, 1.3 8036 1-3 C070 1-17 1!O47 1·13 U04 1.21 
,.32 1.3 fl037 1-3 con h17 1!O48 1·15 i105 1 .. 21 
•• U 1.3 8038 1-3 C072 1·"17 10 49 1·15 11106 1.21 
·V34 1,.3 8039 1-3 C073 1\.17 1050 1·13 5107 1 .. 21 
'1137 1.3 Boola 1-3 C08D 1-17 1051 1-13 111011 1.21 
·U311 1 .. 3 AO"l 1-3 C081 1"17 1052 1-13 11109 1.21 
'139 1_3 B060 1-3 C082 h17 1053£054 1"131-13 &110 1.21 
•• 41 1.5 13061 1-3 CO 1:13 h17 !!055 1-13 1i111 1.21 
.... 1 1.5 flO62 1-3 EOOO 1-11 1056 1-11 11112 1.21 
'1142 1.5 B063 1-3 EOOl 1-11 1057 1-13 1111.5 1.21 
.'1143 1.5 13070 1-1'5 EOO2 1-11 E058 1"13 6114 1.21 
"8 .... 1.5 8071 1-15 EOO3 hU. 110 59 1-13 1i115 1.21 
"11 46 . 1 .. 5 B072 1·1' EOO4 1-11 11060 1-13 11116 1..21 
'11"6 1.5 B073 1·15 E005 lell 1061 loon 6117 1.21 
'1147 1.5 8074 1·1' 6006 1·11 10 62 1 ·13 6118 1.21 
,,!J8 1.!J B075 1·15 E007 1·11 1063 1-13 Iill" 1 ,,21 
'1'1 1.3 Ro76 1·15 E008 1·11 10 64 1-11 &120 1:.21 
AU' 1.5 flO77 1-15 E009 1-11 1065 1"13 i121 1'.21 
'101 1,,,5 B080 1 ~15 EOI0 1-11 1066 1-13 &:1.22 1:.21 
'&07 1~5 B081 1-15 Eon l·U 1!067 1-13 i123 1'.21 
'U~ 11., 8(1.82 1·1' 6012 1·11 I(} 68 1-13 '5124 1'.21 
'109 1.5 B083 1-15 E013 1·11 1069 1·11 1il25 1.21 
"U8 1.5 B084 1-1' 6014 1-11 10 70 1·13 1126 1.21 
'U6 1.5 B085 1-1' 6015 1p11 10 71 1-13 &127 1.21 
'U7 1.5 8086 1.-15 6016 1·11 10 72 1-13 Ii 13 0 1.13 
'U~ 1., B087 1-111 E017 1-11 1073 1"13 i131 1.13 
'U9 1r' 9088 1-19 EOts 1"11 1074 1·13 F080 1.15 
AUG I., CODO 1-17 E019 1·11 1075 1·13 "DOl 1_15 

'U' I., COOl 1-17 E020 1-11 10 76 1 ·ll IIIoe2 1 .. 15 
'U7 I., COD2 1-17 E021 1·11 Eo77 1"13 'u03 1·13 
"2!, I., COO3 1-17 6022 1"11 10 78 1-13 P004 1.13 
't30 h., COlO 1-17 6023 1-11 &079 1-11 F005 1 .. 13 
,,50 10.. COU 1-17 E024 1"11 10 80 1-1l F006 1 .. 13 
,,68 1~5 COl2 1-17 EO?5 1-11 10 81 1 .. 13 1"007 1 .. 15 
"29 1~' COt3 1·17 6026 1i-U 110 82 t-13 "008 1.15 
81101 1.3 C020 1-17 6027 110011 U83 1 .. 13 "009 1·15 
8101 1;..3 cou 1'"17 E028 1·11 &0 114 1 .. 13 1"010 1.13 
1iIII02 Ita C022 11.17 6029 1.-11 E085 1 "13 POl1 1 .. 13 
8103 1.3 C023 1"17 E030 1-11 10 11 6 1 ·13 P0l2 1 .. 13 
8104 11·3 CO~O 11.17 6031 1."11 60 87 1 "1~ P014 l·a 
BID' 1',,3 C031 ~,,17 6032 Pll 10 88 1 ·13 1"015 1.11 
BI06 1;-3 C03~ 1'-17 E033 fl"u EOll9 ""1 "13 1'020 1 .. 13 
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F82! 1.15 1014 1 -7 1074 1~~ J017 1·17 lOlO 1.21 
ra22 1~13 1015 1-7 107~ 1 ..... KOOO 1.7 L011 1 .. 21 
r823 1-11 10~6 1-7 1076 1 .. ~ KOUl 1.7 LU12 1 .. 21 
FU24 1"11 1017 1-7 1080 1 • ." KOU2 1.7 l013 1 .. 21 
F825 1'11 IU18 1-7 1081 1 • ." 1<003 I.7 lO14 1.21 
r826 1.11 1019 1-7 1082 1.7 I<OU4 h7 lOl!) 1.21 
.1127 1.11 1020 1-7 1083 1-7 I<U05 1.7 1.016 1 .. 21 
rU28 1 .. 11 1021 1-7 1084 1·9 K0.20 h7 1.017 1.21 
G80, 1.17 Ion 1-7 1085 1"'13 K021 1-7 L018 1.21 
SiU 1 .. 17 1023 1-7 1087 1 .. 7 1<022 1·7 LU1 9 1.21 
QU2 t .. i7 10?4 1-7 1088 1·7 K023 1.7 L020 1.21 
GII03 1·17 1026 1-7 1089 1 .. 7 K030 1-9 L021 1.21 
IOU, 1 -17 1027 1-7 1091 1-9 K031 1-9 L022 1.21 
QUI 1.17 1030 1 -7 1092 1·9 K040 1.9 1:023 1.21 
10812 1 .. 17 1031 1-9 1093 1"7 K041 1-9 L027 1.21 
QQ13 1 .. 17 1032 1-7 1094 1·7 K042 1.9 L026 1.21 
QU20 1 .. 17 1033 1-7 I09~ 1·7 K043 1-9 L124 1.19 
&l2! 1.17 1034 1.7 1096 1·1 KO~O 1-7 10125 1.19 
61122 1_17 1035 1-9 1097 1·5 KO!:>1 1.-7 L126 1.19 
6Q23 1.17 1036 1-9 1096 1 .. 5 K052 t.7 L127 1.19 
10830 1.17 1037 1 -9 10 99 1 .. 5 K053 1.7 MODO 1.21 
GQ31 1 .. 17 1036 1 -9 1100 1.9 K054 1-7 MOOl 1021 
GU32 1.17 1039 1-9 1101 1.5 K055 1-7 14002 1.21 
Gon 1.17 10 40 1 -9 1102 t..5 K056 11.9 Mon 1.21 
6U 4O 1.17 104j 1 -9 1105 1 .. 1 1<0 57 1,,9 M004 1.21 
10841 1.17 1042 1 -7 1106 1~7 K060 1-9 M005 1.21 
101/42 1.17 10 4 3 1 -7 1107 1·7 K061 1·9 14006 1.21 
G043 1_17 1044 1 -7 1110 1 .. 7 KOIIO 1.7 14007 1.21 
6850 1.17 10 4 5 1 -9 1111 1.7 1<0 91 1-7 14008 1 .. 21 
&&51 1.17 10 46 1 -9 1112 1·7 I<1UO 1-5 14009 1.21 
10052 1_17 IQ47 1 -9 111~ 1.5 K1Ul 1-5 MOtu 1.21 
IOQ53 1_17 1048 1 _1 1116 1 .. 5 K1U2 1-5 MU12 1.21 
GUU 1_17 1049 1 -'7 1116 1-5 Kl03 1.5 M013 1.21 
fOll61 1.17 1050 1 -9 1119 1 .. 5 K1U4 1-5 M014 1 .. 21 
GQb2 1.:1,7 1051 1 -9 1125 1-19 1<105 1-5 M017 1.21 
10063 1-17 I05~ 1 -9 1126 1-19 1<106 1-5 MOlti 1.21 
GUlO 1·17 1053 1-9 1127 1-19 1<1u7 1-5 M019 1.21 
G&7! 1.17 1054 1-9 1126 1-19 Klu8 1-5 NODO 1.19 
U72 1-17 IG55 1 -9 JuDO 1-17 K1U9 1-5 NOOl h19· 
G873 1 -17 1056 1 -9 JOO1 1-17 M110 1-5 NOD2 1.19 
G&80 1-i 7 1057 1 -9 JOO2 1-17 Kl11 1-5 Noo3 1.19 
&118l 1_17 1056 1 -9 Joti3 1-17 1<112 1-5 ND04 1 .. 19 
Gil/82 1·17 1059 1 -9 JOO4 10-17 K113 1.5 N005 1019 
GiU63 1_17 1 vA" 1 -9 JOO5 1-17 K114 1~5 N006 1 .. 19 
IOU 1.7 ll; 63 1 -9 JOOb 1-17 1<115 1-5 111007 1-19 
lB02 1 - 7 1064 1 -9 JOO7 1-17 LOUD 1-21 NOOti 1.19 
JU03 1 -7 10.,5 1 -9 JOO8 1-17 Ltul 1-21 N009 1 .. 19 
1U04 1 -7 IOAt 1 -9 JOO9 1-17 LOU2 1-21 NOlO 1 .. 19 
1005 1 _ 7 

1067 1 -9 JOiO 1-17 Lou3 1-21 8000 1·15 
1808 1 .. 7 ICIlP 1 -9 .J011 1-17 lOu4 1-21 BOOl 1-15 
1009 1 _ 7 101\9 1 -9 J01~ 1-17 Lou5 1,,21 0002 1·15 
IUQ 1.7 lD7e 1 -9 J013 1-17 Lou6 1~21 0003 1-15 
101J; 1 -7 1071 1 -9 .1014 1"17 Lou7 1·21 0010 1.15 
IUl2 1 -7 IUl' 1-9 J015 1·-17 lO06 1~21 0011 1-15 
IUJ 1·7 1073 -1 -9 JOl6 1-17 Lo09 1~21 a012 1_15 
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O'I~ 1-15 P022 1-19 1016 l~oS )(008 1-,7 '1088 1 .. 13 
8.2\J 1-15 PO?3 1-19 1017 I-oS lI009 1-,7 YO 70 1-13 
0,21 1-15 QI00 1-9 T018 1.05 1(010 t-17 Y071 1.13 
81201 1-15 0101 1-9 1030 l·oS XDl1 h17 y074 1.13 
812~ 1.15 0102 1-9 1031 1 • .5 1(012 1-17 '1075 1.13 
OIlU 1-15 r)1ry3 1-9 1032 1 • .5 ;013 1·17 '1010 10013 
DIU 1-15 0104 1·9 1033 1·..1 11014 h17 '1011 1-13 
Ofj.5~ 1-15 01ry5 1-9 vaDO 1.11 lI015 t·17 y0I2 1-7 
8834 1-15 0106 1-9 vonl 1-11 11'016 !-17 Yll10 1-21 
at4' 1.15 11107 1-9 voa2 1.11 !C017 t-l7 ,,111 1.21 
g1l4~ 1-15 (l108 1-9 voa3 hl1 ;021 t.17 "U2 10021 
014" 1.15 r:JI09 1-9 wooo 1.15 1(023 1.17 ,,1113 1 .. 21 
O'4~ 1-15 RonD 1-3 WOOl 10015 11025 '·17 y1ll5 1.21 
0151 1.15 ROOl 1-3 WOO2 t..15 !lD27 1.17 't148 1.5 
0151 1·15 ROO2 1-3 w003 1 .. 15 1C029 1.17 y150 1.9 
015~ 1_15 ROO3 1-3 10004 10015 1(031 '-17 't151 1.9 
01 511 1_15 R004 1-3 wOO5 10015 ;033 1.17 't152 1.9 
olU 1-15 ROO5 1-3 WOO6 1.15 1(035 !PH YUG 1.9 
0161 1-15 ROO6 1-3 10007 1,,15 11037 1-17 Y165 1 .. 9 
016" 1-15 ROO7 1-3 W008 1 .. 15 '1000 :\.011 92110 1.7 
0164 1-15 ROO8 1-3 1</009 h15 .,001 1 .. 11 y2U 1 .. 7 
.. ,Ii 1.15 ROO9 1-3 wDiO 1.15 .,002 1.11 y202 1.7 
0111 1-15 ROtO 1-3 101011 h15 "OU ,-&1 Y203 1007 
011~ 1-15 ROt! 1-3 w012 1~15 .,014 , .. ,1 .,285 1.7 
0'7~ 1-15 R012 1-3 101013 h15 YO" ,.u .,3110 1.11 
oao. 1-9 R013 1-3 101014 1.15 wOU 1.11 .,311 1.11 
8101 1 .. 9 ROt4 1-3 wOt5 1,,15 YOlO 1-7 I .,3112 1.11 
.,0" 1-9 R015 1-3 101016 11015 lYOH 1-3 _ Y313 1 .. 11 
8iO~ 1-9 R100 1-5 101017 h15 Y020 1 .. 11 ZOllO 10011 
a,ot 1·9 'llnt 1-5 101020 1..t5 1021 1 .. '1 1001 1.11 
O~Q~ 1-9 RlO7 1-5 101021 1.15 ,,022 1·11 10112 1 .. 11 
laOt 1-9 RH8 1-5 W022 1.15 "023 l .. U %003 1-11 
oaOI 1-9 R109 1-5 11023 1 .. 15 '1'024 1-11, 1004 10011 
OlD!! 1-9 R110 1-5 1010:>4 1-15 '1025 1-11 lOO5 1-11 
O~oy 1-9 R116 1-5 1<025 1.15 '1030 1-11 lOU 10011 
iii 01 1-19 R117 1-5 W026 1 .. 15 '031 hU lOO7 1.11 
PUal 1-19 Rita 1-5 \01027 1.15 '1032 h11 lOOS 1.011 
PUO", 1-19 R119 1-5 1010:>8 1.15 '1'033 hl1 1009 1-11 
p,O~ 1-19 '11:>0 1-5 1</029 10-15 ,,047 1 .. 13 lOtO 1 .. 11 
PI04 1.19 TOJO 1-3 101030 1~15 .,048 1·13 lOU 1-11 
PIIO~ 1.19 TOOl 1-3 101031 1-15 ,o49 1.13 ZOt2 1-11 
PliO. 1-19 T002 1-3 ,,032 1-15 .,050 100,3 1013 1 .. 11 
P,U/ 1-19 T003 1-3 W033 1-15 .,051 1.13 Z014 1 .. 7 
PliO!! 1-19 T004 1-3 11034 1-15 .,052 1.'3 1015 1.7 
PIOII 1-19 Ton5 1-3 >1035 1-15 '1'0'53 1-13 lO16 1.15 
pllU 1_19 Ton6 1-3 .036 1.15 v054 1~,3 l017 1.15 

"'11 1-19 TO~7 1-3 won 1.,.15 '10'55 !P13 JOt8 1.7 
F'11~ 1-19 TO'18 1-3 XOOO 1-17 ,056 lpt3 Z019 1.7 
PII14 1-19 TOO9 1-3 xon1 1 .. 17 '1'0'18 1-13 Z020 1 .. 7 
1!1I1~ 1-19 TOlD 1-3 xoo2 1-17 '1'0'59 1.t.3 lO21 1.7 
Pllll] 1-19 TOU 1-3 XO~3 1.,.17 '1060 1.,.13 lO22 1.11 
Pill I 1-19 TO 12 1-3 XOO4 1-17 '1061 1-13 1023 1.11 
PUtI 1-19 T013 1-3 xoo5 1-17 '1062 1 p 13 l024 1.11 l-iv J 
PI~iJ 1-19 T014 1-3 XOO6 1-17 V06J 1.,.13 "025 1·,1 RevK 
ilU~~ 1-19 T015 1-3 xOO7 1-17 V065 1-i3 l028 1 .. 7 
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V067 1-,3 



~ rJ "1 

ZQ2Y 1-7 7095 1-7 
ZW3U 1-11 7096 1-7 
IW.sa. 1-11 10'l7 1-7 
IQ.s'l 1-11 ZO'l8 1-9 
IW.soS 1-11 7099 1-9 
19.s4 1-11 Un 0 1-21 
ZU3~ 1-11 1101 1-21 
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Logic diagrams represent a symbolic approach to electronic schematics. By 

using symbols to represent building block circuits, the schematic becomes 

easy to read if the reader understands the function of the symbols. In 

CONTROL DATA® Corporation logic, two signals, a logical 11011 and a 

logical "1", are the possible input or output conditions of a circuit. A 

circuit with an output of "III is IIUp" and a circuit with an output of 11011 is 

"downl1. Detailed descriptions of logic symbols and their associated building 

block circuit cards are contained in the Printed Circuit Manual (Pub. No. 

60042900, Vols. I and 2). 

STANDARD LOOIC SYMBOLS 

Standard logic diagram symbols for Control Data equipment using 1604- or 

3600-type cards are inverters, flip-flops, control delays, and capacHive 

and inductive delays. 

Inverters 

An inverter is a logic element which provides an output that is an inversion 

of its input. When more than one input is provided to an inverter. 1I1'sll take 

precedence over "O'SII and drive the output of the inverter to 110". Because 

any" 1" input of several inputs drives the output to a "011. an inverter may be 

considered an inverting OR (or NOR) gate when more than one input is 

present. 

} 
I OR MORE 

INPUT ~ INDENTICAL 
• OUTPUTS 

INPUT A } I OR MORE 
INPUT B ~ INDENTICAL 
INPUT C OUTPUTS 

Figure 1. Inverter Symbols 

Acceptable conventions for showing multiple OR inputs are given in Figure 2. 

INPUT A ~ 
INPUT ~ 
INPUT C 

INPUT A :J.r;;;;:;:;l 
INPUT B ~ 

INPUT C 

Figure 2. OR Circuit Conventions 

Flip- Flops (FF) 

The flip-flop (FF) is a storage device with two stable states - designated as 

Set and Clear - and is compose.d of ,two or more inverters. The logic 

symbols (Figure 3) are formed by the combination of inverter symbols. By 

convention, Set inputs and outputs are shown in the upper part of the symbol 

and Clear inputs and outputs are shown in the lower part of the symbol. 

STANDARD FF 

SET {
SET OUTPUTS 

INPUTS r:J:000 "I" WHEN SET AND "0" WHEN CLEAR 

{ CLEAR OUTPUTS 
INPUTS KOOI "I" WHEN CLEAR AND "0" WHEN SET CLEAR 

SET INPUTS { 

CLEAR INPUTS { 

~ET FF 

K002 
.~~ 
" 

SET OUTPUTS 

CLEAR OUTPUTS 

Figure 3. Flip- Flop Symbols 

JIIII4, ""'" IIfiI/tt. #b" ~ Aioi.iiiiIo 

KEY TO LOGIC SYMBOLS 

(STANDARD 1604 OR 3600 CARD TYPES). 

Figure 4 illustrates the interconnection of inverter symbols to form a flip

flop symbol. The term numbers assigned to each flip-flop are the term 

numbers of the internal inverters as seen by comparing the terms in 

Figure 3 with those in Figure 4. Notice that the Set output is the output of 

inverter KOO!, and the Clear output is the output of inverters KOOO and K002. 

STANDARD FF 

SET INPUTS -----". 
SET OUTPUTS 

CLEAR INPUTS 
- - j L 

CLEAR OUTPUTS 

EXTRA-SET FF r- -, 
SET INPUTS SET OUTPUTS 

CLEAR INPUTS 

} CLEAR OUTPUTS 

L 

Figure 4. Internal Inverter Connections for a Flip-Flop 

AND Gate 

An AND gate requires that all its inputs be "l l sl( in order that its output be 

a 111H. If one or more of the inputs to an AND gate are liOn, the output is a 

!TOll. Figure 5 illustrates conventions for showing AND gates feeding an 

inverter. 

JBOO 

J910 

J97Q 

....... ~~ 

Jaoo 
J900 

J810~ J910 J991 
J920 

J960 
J970 

Figure 5. AND Circuit Conventions 

JSOOr991 J900 

J8 to 
J910 
J920 

J960 
J970 

Control Delay 

A control delay is a timing device conSisting of an H term which receives the 

input and one or more V. Y, or N terms to provide the outputs. The H term 

is essentially a flip-flop with controlled feedback and occupies an entire 

printed circuit card. The output term(s) are inverter(s) located elsewhere 

on the logic chassis. The 11111 outputs from a control delay are clocked 

pulses which are delayed one phase time from the "I II inputs. Clock inputs 

are not shown on the logic diagrams" for any H, V, Y, or N terms; these 

terms, which control the start and duration of the delayed output pulses, may 

be found in the Equation Summary. Figure 6 illustrates two representative 

forms of the control delay symbol, with possible inputs and outputs labelled. 

Figure 7 shows the electrical connections for the two forms. 

STANDARD CONTROL DELAY 

LOG I C INPUT (SI OUTPUT(SI 

CONDITION INPUT 
("I" WILL DISABLE 
THE OUTPUT) 

TIMED "0" OUTPUT 

(GOES m "I" ONE CLOCK PHASE 
AFTER AN INPUT OF "I ", UNLESS 
DISABLED BY A CONDITION INPUT, 
AND REMAI NS A "I" THROUGH ONE 
PHASE TIME,) 

TO OTHER V--- TERMS 
GOES TO "0" WHEN INPUT 
IS "I" AND REMAINS "0" 
THROUGH ONE PHASE TIME 
AFTER INPUTS DROPS.) 

MULTIPLE "OR" INPUT CONTROL DELAY 

INPUT A 1 ... __ 

INPUT B 

LOGI C INPUT 
(GATED DURING 
000 DURING ODD I 
CLOCK PHASE) 

RAW CLOCK 
(ODD) 

} OUTPUTS 

Figure 6. Control Delay Symools 

r - - - - - - - - - - -

INPUT 

RAW CLOCK 
(ODD) 

~::::N~LOCK ~·l-I-l-I----J 

RAW CLOCK 
(EvEN) 

OUTPUTS 

--, 
INVERTERS VIOO AND 

I V200 PRODUCE "I ': 
OUTPUTS ONE CLOCK 
PHASE AFTER EITHER 

I INPUT A OR B 
I GOES TO "I" 

}-" 
Figure 7. Electrickl Connections for Control Delay 
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Control delays may have multiple inputs and! or multiple outputs. When a 

control delay has multiple output terms (i. e., more than one V, Y, or N 

term \ each output term may have a separate conditioning input. 

Capacitive Delays 

A capacitive delay is used to delay the input to a logic element. Capacitive 

delays may be active or passive, depending upon whether or not transistors 

are used as part of the delaying circuit. Delay periods are checked by using 

a dual-trace scope connected to the input and output of the delay producing 

element. The actual conriection points for the scope and probes vary for 

different cards and should be determined by referring to the Printed Circuit 

Manual. Pub. No. 60042900 (Volume 2), 

2C26A 3C16A- 5; 10, II 2C27C 

~ ~ 
0.2 fLSEC 0,7 fLSEC 

FIXED PLUGGABLE 

WITH EXTERNAL 
CAPAC1TOR (5) 

Figure 8. Active Capacitive Delays 

Active delays may be recognized by the circuit letter always present as part 

of the card location. Pin numbers are also shown when external wiring is 

needed to connect the proper capacitance. In Figure 8, the pluggable delay 

uses this wiring to connect to capacitors on the same card. In the third 

example, this wiring connects to capacitors located on two separate 

capacitor cards. 

3C28-6,7 

~ 
8 !-,SEC ~OBSOLETED ± ~ kEPRESENTATION) 

= 3C28-6,7 

Figure 9. Passive Capacitive Delays 

All passive capacitive delays (Figure g) are formed by wiring grounded 

capacitors, located on one or more capacitor cards, as an AND input to the 

affected logic element. For this reason, all passive delays show pin num

bers to provide this external wiring data. 

2C2IA-S:II,12 

~ 
~ 

3C28- 12: 13 

~ 
ADJ UST FOR 3/4" 
RECORD GAP 

Figure 10. Adjustable Capacitive Delays 

Capacitive delays may be adjustable or nonadjustable, depending on the 

card type and/or the external wiring connections on the card. When it is 

necessary to adjust the delay period in order to obtain specified circuit 

operation (usually done by varying a potentiometer in the HC network), a 

diagonal arrow is added to the delay symbol as shown in Figure la, 

Inductive Delays 

An inductive delay is used to delay the input to a logic element or as a tapped 

delay line for timing of operations. The symbol for this delay is an elon

gated oval with a double vertical line just within the input end of the oval. 

When used as a tapped delay line, the inductive delay is terminated in its 

characteristic impedance. Inductive delays are identified in the same 

m~nner as capacitive delays (except for the vertical lines) unless they are 

used as delay lines. On multi-section cards where no identifying circuit 

letters are present, pin numbers are shown adjacent to the input and output 

arrows. Figure 11 shows both kinds of inductive delays. 

STANDARD INDUCTIVE DELAYS 
2H340 2B29 

~ ~ 
0,1 !-,SEC 0,15 !-,SEC 

TAPPED INDUCTIVE DELAY 

-{II DELAY L,INE I ~ 
to Ii t2 tN 

v 
TIMED OUTPUTS 

Figure 11. Inductive Delays 

Line Drivers! Receivers 

yoltage levels used to represent "l's" and "O'S" on cables are different from 

those -used for internal logic. The level shift to and from internal logic is 

made by line drivers and line receivers. These cards maY·-be considered 

as inverting the signal electrically, but not logically. The letters commonly 

associated with these cards are L & M (1604) and R & T (3000 Series). 

A 3000 Series Receiver may also be used to perform a logical inversion by 

swapping the twisted pair wires. This usage is indicated by a circle on the 

input side of the symbol. In Figure 12. "l'sll and "a's" have been added to 

clarify the logic states; they are not part of the symbol. 

"I" "" 

~~ 
"I" "I" 

~>-+ 
"I" 

-7~ 
I 

Figure 12. Typical Line Driver! Receiver Symbols 

NON-LOGIC CONVENTION 

The use of the double vertical bar. as shown in Figure 12, denotes a shift in 

signal voltage level from that used in internal logic. The double bar appears 

on the input or output side of the symbol, depending on which side connects to 

the non-logie-level signal. No particular voltage level is implied by the 

double bar - only that it is non-logic. 

JACK ASSIGNMENTS 

Each numbered term in the logic diagrams contains a jack assignment 

sho~ng the physicallocation of that hardware element and the test point 

(circuit section) associated with it. For some card types, .the test point 

letter is replaced by a pin number. For these cases, a card extender must 

be used in order to test that section of the card. Also, some symbols show 

no test point. This is because the entire card is used for one purpose (e. g. 

a single inverter, FF, or control delay). Figure 13 illustrates the inverter 

J001, with 2D12A representing its jack assignment. 

ORO,NATE (ROWI II HOR'ZONTAl ICOlUMNI 

*CHASSIS NUMBER ~ I OUTPUT TEST POINT 

2DI2A a 
··'When most or all jack assignments are located on one chassis, 

the chassis numbers for that chassis are omitted. All multi
chassis devices include a chassis number as part of each jack 
assignm ent. 

Figure 13. Jack Assignment Scheme 

CABLE IDENTIFICATION 

Cable connections are represented by the MIL-STD-15 symbol and identified 

as to connector location and pins used, as shown in Figure 14. 

(SHOWING PIN "M" OF 
CONNECTOR 2JI2) 

SINGLE WIRE (COMMON GROUND RETURN) 

2JI2 
M 

~~ 

TWISTED- PAIR TRANSMISSION LINE 

3HI-A9,AI0 --7~ 

CONNECTOR / t ~ SECOND PIN NUMBER 
NUM8ER I (NEGATIVE-BIASED LINE) 

FIRST PI N NUMBER 
(POSITIVE -BIASED LINE) 

Figure 14. Cable Connections 
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INTRC>DUCTION 

The controller contains the necessary logic for control of the 7-track 608 tape trans
port with the recording densities of 200, 556, and 800 bits per inch (bpi)" and the 9-track 
609 tape transport with a recording density of 800 bpi. When Assembly/Disassembly 
mode is selected, the controller is able to disassemble 12- or 16-bit computer words 
into two 6- or 8-bit tape words during a Write operation, and assemble 6- or 8-bit tape 
words into one 12- or 16-bit computer word during a Read operation. 

The controller checks tape parity horizontally and longitudinally, and also contains hard
ware to check errors via the Cyclic Redundancy Character. All three error checking methods 
respond via the tape PARITY ERROR indicator and status bit if an error is detected. 

For a description of tape format programming and other 1732 information, refer to the 
Foreword for related publications. 

UNIT SELECT AND CONTROL FUNCTIONS 

Unit select initiates parity, density, and tape handler selection. Control functions 
initiate clearing, interrupts, motion directives, and data transfers. 

To perform a unit select or a control function, the following requirements· must be met: 

1. The address cable must contain the address of the controller (bits 7-10). 

2. The address cable bits 0 and 1 must equal 10 (unit select) or 01 (control 
function). ' 

3. The address cable bits 11 through 15 must be equal to zero (W = 0). 

4. The data cable must contain the control function or unit select codes that are 
desired. The logical sum of more than one code at a time is permissable if 
reasonable (BCD and binary not selected at the same time). 

5. Initiating the Write signal. 

Upon receipt of the Write signal, the controller responds with either a Reject signal 
(selection not possible) or a Reply signal. Either signal drops the computer Write 
signal which causes the controller Reply or Reject signal to drop. 

pARITY· 

The controller may be selected to operate with vertical even (BCD) parity or with odd 
. parity (binary). However, BCD can not be used on the 609 transport. 

DENSITY 

With the 608 tape transport the controller may be selected to synchronize data at a rate 
equal to 200, 556, or 800 bpi on the tape moving at 37-1/2 inches p~r.second. The 
609 can synchronize data at a rate of 800 bpi only. 

TAPE TRANSPORT SELECTION 

Anyone of the eight possible tape transports connected to the controller may be selected. 
The eight tape transports can be either 608 or 609 models and can be intermixed in the 
system. 

CLEAR 

All previous selections, error indications, interrupts, and status designations may be 
cleared. The interrupts may also be cleared independently. 

MOTION DIRECTIVES 

The selected tape handler may be instructed to move tape backward one record, rewind 
the tape to load point (a reflective spot near the beginning of the tape), to rewind the 
tape to the 10ad..EQinl and disable the tape handler Read'ycondition (to re-enable the 
Ready, manual intervention is necessary) or to search file marks/tape mark forward or 
reverse. 

DA TA TRANSFER 

WRITE 
Any number of consecutive characters to the controller are written (along with a parity 
bit) on the tape as one record. Each character transfer necessitates the Write/Reply 
exchange of signals. Whenever the computer breaks the continuity of thp "haracter out
puts, the controller initiates an End 0: Record sequence 

~ ..... .. ... .. ....... ........ ~ ~ ,,~-', 

When the controller is connected to a 608 tape transport, the End of Record sequence 
leaves three blank character spaces, writes the longitudinal parity check character, and 
leaves a 3/4-inch gap. When the controller is connected to a 609 tape transport, the End 
of Record sequence leaves three blank character spaces, writes the Cyclic Redundancy 
Character, leaves three more blank spaces, writes the longitudinal parity check char
acter and leaves a O. 6-inch record gap. If no new control function is received from the 
computer, tape motion stops. Actually, the tape stops before traveling the full 0.6 
inch, but the proper gap will be left when the next Write is initiated. If a new control 
function for a Write or a Write File Mark is received before tape motion stops, a Non
stop Write is performed. The O. 6-inch gap is ;Left, but tape motion never slows. 

If a Write is selected while the tape is at load point, a delay is initiated that leaves a 
3-inch gap before the writing is started. At any other position on the tape, a delay long 
enough to allow full tape speed is initiated before the writing begins. 

During a Write, the read heads of the tape handler transfer the newly written characters 
to the controller. The controller performs a parity check on these and status will 
indicate the presence of an error if an error is present. The normal procedure is to 
program a rewrite of any record with a parity error. 

READ 

The controller inputs to the computer the characters written on the tape until the com
puter stops requesting new characters or until the controller senses the end of a record. 
If the computer stops requesting characters, data transfer to the computer will stop, 
but the tape will continue to move until the end of record. If a new Read control function 
is received by the controller before tape motion stops at the end of a record, motion 
will continue in a nonstop Read. Each character transfer between the computer and the 
controller necessitates a Read/Reply exchange of signals. During a Read, the parity bit 
recorded on the tape is checked against the character. A parity error will be indicated 
on status if one exists. 

If the tape is at load point when a Read is requested, data will be read within O. 5 inch 
if present. Control Data tapes will not have information this close to the load pOint, but 
other formats do. 

WRITE FILE MARK/TAPE MARK 
The Write File Mark/ Tape Mark control function causes the controller to move the tape 
approximately 6 inches forward and then write a one-character record. In the 7-track 
608 tape transport this character, called File Mark, is a 178' and in the 9 -track 
609 tape transport this character, called Tape Mark, is a 238. The File-mark is written 
with even parity, causing a parity error condition in the 608 when odd parity is selected . 
Following the File Mark or Tape Mark, the End of Record sequence is performed, writ
ing the longitudinal check character which is identical to the Tape Mark or File Mark. 

Whenever the controller reads or backspaces over a File Mark or Tape Mark, the File 
Mark/ Tape Mark status condition responds with a "1". To search for a File Mark or a 
Tape Mark, the Search File Mark/Tape Mark Forward or Search File Mark/Tape Mark 
Backward function must be used. 

STA TUS INDICATIONS 

Director Status 1 and Director Status 2 are the two types of status which may be re
quested by the computer. Director Status 1 provides indications of the activities of 
operation, while Director Status 2 provides indications of the static conditions of the 
tape transport., The computer requests status by issuing the following: 

1. Controller address on address cable. 
2. Address cable bits 0 and 1 equal 01 for director status 1. 

Address cable bits 0 and 1 equal 10 for director status 2. 
3. An Input instruction (initiating the Read signal). 

Upon receipt of the Read signal, the controller sends the Reply signal and places the 
status information on the data lines. 
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'fJRM LOCATION PAGF 

Ai2~ H20C 1-5 
EllUl D290 1·21 
iiao~ D36A 1-21 
EU~ 03U 1-21 
Ell. 031C 1-21 
E~21 E40A 1-21 
i~2~ 0309 1-21 
U2~ 033C 1·21 
HI!)' DORC 1-9 
II!)? DOIIB 1·9 
fIIl~ Gl0 1·9 
111. G12 1-9 
U8~ H32A 1-7 
11I9~ 613 1-5 
1I\1~ 609 1-5 
no~ H20A 1-5 
K12<1 E12A 1-7 
K,3. D09C 1-9 
Kid nl0c 1-9 
Ki"" flO9C 1-9 
K"~ H31C 1-7 
K1i5~ Elic 1-7 
Ki5~ H3tlJ 1-7 
KI51 D060 1-9 
t<i91 B07R 1-7 
Mitl 839A 1-21 
o.a~ clRC 1.15 
01 011 C29C 1.15 
GlU C19C 1-15 
OU~ C30C 1.15 
012i c2DC 1.15 
012t CHc 1·15 
ell. C21C 1-15 
el3,J c32C 1015 
e'4~ C22C 1.15 
oH~ C33C 1.15 

"!i~ C23C 1015 
0161 CHc 1.15 
816~ C24C 1·15 
lUlU C35C 1·15 
0,7l C25C 1·15 
(l11~ C36C 1-15 
eaD~ B098 1-9 
oaoy B02C 1·9 
"'2~ B22c 1.19 
111. E16C 1.7 
U6i E32C 1-13 
U22 CHc 1.19 

~ #iiI& ... .4iiilIo 

DATA CABLE 

The bidirectional data cable connects to the computer A register and is 

of a standard 1700 Series configuration. The AO and A15 designations on 

the data cable lines correspond to the bit positions of the computer A 

register to which they connect. The cable transfers data between the 

controller and the computer during Read and Write operations. Unit 

select codes, control function codes, Director Status 1 codes, and Direc

tor Status 2 codes are also carried by the data cable as specified by the 

o and 1 bits of the address cable on diagram 1- 5. 

."" .-... £~ 

INTERRUPTS 

The three interrupt conditions, End of Operation, Alarm, and Data, can 

send responses to the computer on three independent lines, or on one 

line which carries the responses from all three conditions. In a con

troller providing an interrupt line for each condition, the transmitter 

card at location G41 is removed. A controller providing one line to 

carryall interrupt responses does not contain the transmitter cards at 

locations G40 and G42. 
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DATA OBLE DATA CABLE 

, F, -, F 2 , F' -1 F2 
G22A H 1 1 A HI 1 B G30A H13C H12B 

--7~ 1075 DATA --7 
~OOl BIT 0 

1098 STATuS I 

--7 E123 READY --7 
1101 S T A TUS 2 

E 1'3 556 BPI 
G22C H 11 c: HIOD G30C D 1 2 C H12C 

-7~ 1075 DATA --7 
~Ol I BITI 

r098 STATUS I 

--7 E I 2 1 BUSY --7 
I 101 STATUS 2 
E116 800 BPI 

G24A HI OA F 1 OA G32A F39C F09 

--7. 
CI 

1075 DATA ~H29A 
~021 BIT 2 --7 TOlD BOlO 

1098 STATUS I 
8040 INTERRUPT 

G24C Fl0B FoaD GI9A Foae 

--7~ 1075 DATA --7~ 
~031 BIT 3 

1098 STATUS 1 

--7 Hl56 DATA 
I I 01 STATUS 2 
E 124 7TRACK 

G26A Hl0B B04C G19C 

--7~ 1075 DATA --7 
1!I041 BIT 4 es,e6 

r098 STATUS 1 

--7 Z065 EOP --7 
1101 STATUS 2 
El01 WRITE ENABLE 

Hl0e GI7A 

1075 DATA 

~051 BIT 5 --7 
1099 STATUS 1 
10S9 ALARM 

G2BA G 17 C 

--7 >-----r---->f1R --7~ 

1075 DATA ~I076 DATA 

--7 ¢061 BIT 6 --7 TOI 0063 BIT 
1099 STATUS I 
¢105 LOST DATA 

G29C HI3A HI 2 A G15A 

~~ --7. 
01 

1075 OAT A 1076 DATA 
--7>----+---jITO~~071 BIT 7 --7 TOl5 ~073 BIT 

1099 STATUS 1 
KI)91 PROTECTED 

1076 DATA 

~003 BIT 8 

1099 STATUS I 
P021 PARITY ERROR 

1076 DATA 

~013 BIT 9 
STATUS I 

017 END OF TAPE 

1076 DATA 

0023 BIT 10 
1098 STATUS I 
El06 LOAD POINT 

1076 DATA 

/l033 8IT 11 
r09B STATUS 1 
2125 FILE MARK 

1076 DATA 

~043 BIT 12 
r098 STATUS I 
1083 CNTR ACTIVE 

1076 DATA 

J!lD53 BIT 13 
1099 STATUS 1 
K043 FILL 

14 

15 

, F' -, F2 DATA CABLE 

D3 J D4 G39A 

--7~K031 REPLY 

REPLY 

DS J D6 G39C 040 - I 

--7~ K041 REJECT 
REJECT 0.5 I" SEC 

07,OB G31C ~109 DT! -DT3 

--7~AI26 READ 
CHARACTER INPUT K022 AID 

ZOl4 TEST MODE 

INTERRUPTS 

, H' -, ,2 G42A K053 

--7~K057 
EOP INTERRUPT 

, J '-',2 G42C 1059 

--7~K055 
ALARM 
INTERRUPT 

, K'-l, 2 G40C 1056 
--7~K051 
DATA 

INT K053 EOP INT 

G.41C l-I?fH': 

1"057 
IOS9 ALARM INT 

K055 
1056 DATA INT 

INTERRUPTS ~K051 

NOTE: TO ROUTE ALL INTERRUPTS THROUGH A SINGLE 
CABLE,t 'Kt ),REMOVE TRANSMITTERS FROM 
LOC A TIONS G 40 AND G 42 AND ADD TRANSMlTTER 
TO LOCATION G 4'. 

FOR A THREE CABLE INTERRUPT SYSTEM, REVERSE 
THE ABOVE PROCEDURE. 

110 CHANNEL INTERFACE 

DATA CABLE AND INTERRUPTS 



H:~M LOCATION PAGE 

AUUI H13A 1-3 
AUOt> H13C 1-3 
AijU.,. 012C 1-3 
AUlU F39C 1-3 
AUl FOIlC 1-3 
AU.)/ H12A 1-3 
AU')t> Hl?B 1-3 
AUJ'I 1<12C 1-3 
If/OS 019A 1-7 
IflU~ 0248 1-7 
lUll 017A 1-7 
IUli;: D18C 1-7 
IWl!> 017G 1-7 
111~ 0240 i-7 
HUUI G21lC 1-3 
HUUd G30A 1-3 
~\io':i G30C 1-3 
RUlV G32A 1-3 

*~, 

TRANSLA TIONS 

The translation inverters translate bits A 7 through A9 of the unit select 

code on the data cable. Their outputs are applied to the Unit Select FF's. 

This translation results in the selection of one of the eight tape transports 

synchronized by the controller. Bit 10 from the data cable enables the 

unit selection. 

ADDRESS CABLE 

The address cable connects to the computer Q register and is of a stan

dard 1700 Series configuration; bits 2 through 6 are not used. Bits 0 and 

identify the contents of the data cable on diagram 1-3 as follows: 

1. If the bits equal 01 and the Write signal is present, the code on 

the data cable is a control function code. 

2. If the bits equal 10 and the Write signal is present, the code on 

the data cable is a unit select code. 

3. If the bits equal 01 and the Read signal is present, the data cable 

contains Jirector status 1 information. 

4. If the bits equal 10 and the Read signal is present, the data cable 

contains director status 2 information. 

Bits 7 through 10 contain the controller Equipment Number Selection code. 

This code is valid when the W ; 0 signal is a "1". 

Five lines contain control signals from the computer to the controller and 

are defined as follows: 

1. Read - This line is a "1" whenever the computer requests data or 

status information. 

2. Write - This line is a "1" whenever a unit select code or a 

control function code is available to the controller on the data 

cable or whenever an output word is present on the data cable 

during a Write operation. 

3. Master Clear (MC) - This line is a "1" whenever the computer 

clears the controller. 

4. Protected - This line is a "1" whenever the program in opera

tion is protected. It allows program selection of a protected 

tape transport. 

5. W; 0 - This line is a "1" when bits 11 through 15 (W) are 

"O's". This signal enables the controller selection logic. 

STA TUS GATES 

The two types of status information (Director Status 1 and Director 

Status 2) are enabled to the data cable and the computer by the outputs 

of the Q ; 01 and the Q ; 10 inverters in the Function Translations cir

cuits on diagram 1-7. The outputs of these inverters are "1" as deter

mined by the 0 and 1 bits and the Read line of the address cable. 

EQUIPMENT SWITCH SOl 

The position of this switch specifies the controller address. If bits 7 

through 10 of the address cable match the setting of this switch and 

the W ; 0 line; "1", the controller is selected by the computer. 

TAPE UNIT SELECT 

The Unit Select FF corresponding to the unit select code from the 

translation inverters will be set by inverter Il15 if all of the following 

conditions are met: 

1. The unit is protected and the Protect bit is present; or the unit 

is not protected. 

2. Bit 0 ofQ; "0" and bit 1 ofQ = "1". 

3. AIO "1". 

4. Function time 3 is present. 
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ADDRESS CABLE 

, G 1 - 1 G2 

BIT Al,A2 (;32C HISA 

~~ 

A3,A4 (;34" HI8S 

~~ 

85,86 (;34C F22A 

~~ 

B7,B8 (;35,A, f22B 

~~ 

DATA BI~S A7-Al0 
TRANS_HIONS 

R::O~ --~1 

R'J)8~A0401 

RJ03--~ 

uNIT 

ADD7 
R008~F02A 

A041 

R009 I 

ROO? 
AJO ~F02C 

8 A042 2 

A039 

0\00" '~F03A 
A008 A043 :3 

11,039 

89,810 (;35C F22C PROTECT 8IT "119 

10 

READ 

HRI TE 

M C 

~~ 

Cl,C2 (;35A F22D 

~~ 
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READ/WRITE REQUEST AND INTERRUPT REQUEST 

Each bit of the control function code instructs the controller to perform 
one specific operation. Some of these operations need continuous control 
until they are completed. Others require only a one-time initiation. The 
continuous control functions (Write File Mark, Write, Read Backspace, 
Search Forward, Search Backward, and the interrupts) set the Request 
FF's, while the one-time control functions (Rewind, Rewind Unload, Clear 
Controller, and Clear Interrupt) do not. The Request FF's remain set 
until their respective operations are completed. The Write File Mark, 
Write Request, Read Request, or Backspace Request FF's initiate tape 
motion, and thereby drive controller active inverter 1083 to a "1". This 
Controller Active condition causes a Reject signal to be returned to the 
computer if a new select function code is initiated. 

The Search File Mark/Tape Mark Forward FF (Z094/95) and Search File 
Mark/Tape Mark Backward FF (Z096/97) are set at FT3 by function bits 
(A10-7; 0110/or 0111) from the 1700. When either FF is set, the search 
operation is initiated, being enabled by a "1" from 1048. 

The Search Request FF' s are Gleared by a 5-psec pulse from 1042 when both 
inputs to it are zeroes. This clearing pulse occurs when a File Mark or 
Tape Mark has been detected, i. e. FF Z124/25 (diagram 1-19) sets. If a 
File Mark or Tape Mark is not detected during a Search Backward opera
tion, the request FF clears when load point is sensed. 

FUNCTION TIMING 

The function timing chain cycles once whenever a Write signal is present 
on the address cable and the unit select or control function code is present 
on the data cable. 

The following timing chart indicates that in operations requiring continuous 
control, time FT 1 enables the input to the Reject FF on diagram 1 -9 if 
conditions will not permit performance of a requested function. 

KOOO 1'--___ ----' "I" 

"0" 

KOOI ~ ~I·-------------
K002 

K003 - --IL-__ _ 

K004 

K005 ___ --'I 
I 

~O.5.0.5*-1.0 .I~ 1.5 ~1~O.5+1 
JL5EC JL5EC JLSE C JLSEC JLSEC 

FTI FT2 FT3 FT4 FT 5 

Time FT 2 permits clearing of the Read/Write Request FF's (through the 
Clear Controller circuit) and the Unit Select FF's preparatory to receiving 
a new function. Time FT 3 permits setting of the proper Read/Write Re-

.... ..... ..... ..... - .C 

quest and Unit Select FF's. Time FT 5 enables the input to the Reply 
FF on diagram 1-9 if conditions permit performance of the requested 
function. 
The 1. 5 microseconds of FT 4 allows tim"e for the tape transport to 

respond. 

PROTECT 

The Protect switches (S02 through S09) are mounted on the controller 
and provide the protect feature for the tape transports. With the 
switches in the open position, the tape transports are protected and the 
PROTECT indicator on the controller lights if the protected unit is 
selected. 

When a tape transport is protected, all instructions except status re
quests must have a "1" on the protect line of the address cable. If an 
unprotected program attempts any unprotected function with a protected 
tape transport, inverter Il07 a causes a Reject Signal to be sent..to the 
computer. Inverter I112 provides a "1" output to the Unit Select Circuit 
if the tape transport selected is protected. 

BCD/BINARY 

This FF determines whether even (BCD) or odd (binary) parity will be 
generated and checked. The FF is set by bit A1 (BCD) of the unit select 
code which lights the BCD indicator on the controller. The FF is cleared 
by bit A2 (binary) of the unit select code. Setting and clearing of the FF 
can occur only at FT2 and FT3 of the function timing chain. A unit 
select function containing neither bit A1 nor A2 clears the FF, putting 
the controller in the binary mode. 

A/D MODE 

FF K022/23 sets when the Assembly/Disassembly mode of operation has 
been selected via a unit select. The FF is cleared by a function clear or 
a Master Clear. 

FUNCTION TRANSLATIONS 

These inverters translate the outputs from the function timing chain and 
the contents of bits 0 and 1 of the Q register. The function time trans
lations enable control circuitry during function requests. Bits 0 and 1 
determine whether the controller treats the contents of the data cable 
as data or status when the Read signal is present, or as data or a func
tion request when the Write signal is present. 

TEST MODE 

The controller TEST MODE switch, located on the back of the chassis, 
activates and deactivates the Test mode. The Test mode provides a 
means for checking the accuracy of the hardware which generates the 
Cyclic Redundancy Character. 

When the switch at S10 is open (in the UP position) and when a nine
track tape and Character mode are selected, a "1" from Z015 enables 
Test mode. 
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REJECT 

The conditions which set the Reject FF and cause a Reject signal to be sent to the computer are as follows: 
1. At FT 1 of the function timing chain (see diagram 1-7) if any of the following conditions exist: 

a. An unprotected program selects a protected tape transport. 
b. The Ready signal from the tape transport is not present when a tape motion control function code is received from the 

computer. 
c. The tape transport is issuing a Busy signal when a Rewind or a Rewind Unload Control Function code is received from 

the computer. 
d. The End of Operation condition (see diagram 1-13) is not present when a control function code is received from the 

e. 
computer. 
A select function is sent to the controller when the controller is Active (1083 = "l "). 

2. 
3. 

At FT 4 if the conditions necessary for the performance of a Control Function or a Unit Select instruction are not present. 
If the data transfer counter indicates that, during a data transfer, the previous frame has not had sufficient time to be 
transferred. 

REPLY 

The four conditions which set the Reply FF and caus~ a Reply signal to be sent to the computer are as follows: 

1. The Director Function or Unit Select instruction from the computer is accepted by the controller and can be performed at 
time FT 4 of the function timing chain (see diagram 1-7). 

2. During a Write operation, the word to be written has been accepted by the controller at time DT 2 of the data transfer 
counter. 

3. During a Read operation, 0.5 microsecond after the transfer of the data to the data cable. 
4. During a director status request, 0.5 microsecond after transfer of the status information to the data cable. 

INTERRUPT CONDITIONS 

DATA INTERRUPT 

The inverter 1056 will be a "l II when a data transfer can be successfully accomplished. If the Data Interrupt Request FF (diagram 
1-7) has been set by the data interrupt request bit of the control function code, inverter 1056 will initiate the Interrupt signal to the 
computer (diagram 1-3). 

END OF OPERATION (EOP) INTERRUPT 
The EOP Interrupt FF will be set at completion of a tape motion operation. If the EOP Interrupt Request FF (diagram 1-7) has been 
set by the EOP interrupt request bit of the control function code, K057 will initiate the Interrupt signal to the computer via the inter· 
rupt cable (diagram 1-3). 

ALARM INTERRUPT 

If the Alarm Interrupt Request FF (diagram 1-7) has been set by the alarm interrupt request bit of the control function code, inver
ter 1059 will initiate the Interrupt signal to the computer (diagram 1-3) if any of the following conditions occur: 

1. A Lost Data condition occurs. 
2. A parity error is detected. 
3. The tape transport senses the end of the tape. 
4. A File Mark/Tape Mark is detected. 
5. When the condition of the tape transport changes from Ready to Not Ready, setting the Ready Monitor FF. 

DA TA TRANSFER COUNTER 

The data transfer counter provides the timing for data transfer between the computer and the controller 0 register. 

TIMING DURING A READ OPERATION 

The Read signal and Q = 00 from the computer starts the data transfer counter by setting the 0106/107 FF at time DT 0 (see timing 
chart below). The following occur: 

1. If the 0 Full FF is clear at time DTO, indicating that the 0 register on diagram 1-15 contains no data, the Reject FF is 
set by the outputs of inverters 1066 and 1074. The Reject signal to the computer causes the Read signal to drop, which 
clears the 0106/107 and Reject FF' s. 

2. If the 0 Full FF is set at time DTO, indicating that the 0 register contains data, the Reject FF remains cleared and the 
0108/109 FF sets at time DT 1. The data from the 0 register is enabled to the data cable (diagram 1-3) by the "1" outputE 
of inverters 1075 and 1076. The output of 0108 also initiates the O. 5-microsecond delay path to set the Reply FF at time 
DT 1. The Reply signal to the computer indicates that data is available; the Read signal drops, clearing the 0106/107 and 
Reply FF's when the data channel accepts the word. FF 0108/0109 is cleared 0.5 IJsec later. DT 2 clears the 0 Full FF. 

,~ WRITE - DT 1 always equals 1.0 IJsec. 
READ - DT 1 equals the time from the sending of the Read Reply until the computer accepts data. 
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TIMING DURING A WRITE OPERA TION 

The Write signal from the computer starts the data transfer counter by setting the 

0106/107 FF (DT 0, see timing chart). The 0 register is cleared at time DT 0 by the 

output of inverters 1071 and 1072. At time DT1, the 0108/109 FF sets and the data on 

the data cable (diagram 1-3) is enabled to the 0 register by inverters 1058 and 1069. 

At time DT 2, the Reply FF is set by the Write signal and inverter 1065. The Reply 

signal to the computer causes the Write signal to drop, which clears the Data transfer 

counter and Reply FF. DT 2 sets the 0 Full FF, rejecting further transfers until the 

word has been written on tape. 

TRANSFER LOCKOUT AND LOST DATA 

DURING A READ OPERATION 

If the computer does not issue a Read signal and a record has not been completely read 

by the controller, the Transfer Lockout condition blocks any further data transfer until 

the end of the record is reached. 

If the 0 Full FF is set when time RT 0 occurs (diagram 1-13), the Transfer Lockout FF 

is set. The Transfer Lockout FF disables any further setting of the 0 Full FF, thereby 

causing the Reject FF to be set for all further read transfer attempts. The Lost Data 

~ .... .... ... ~ -.. - ~~ ... ~'--~ 

FF sets if the computer attempts to read another word after the Transfer Lockout FF 

has set. An Alarm signal will be sent to the computer when the Lost Data FF sets, if 

the interrupt has been selected. The new function clear inverter E093 (diagram 1-13) 

clears the Transfer Lockout FF. 

DURING A WRITE OPERATION 

If the computer does not output a word at the time necessary for continuous recording, 

the controller will initiate an End of Record sequence. The Transfer Lockout condition 

blocks any further write attempts by the computer. 

If the 0 Full FF is clear when WT 1 occurs, the Transfer Lockout FF is set. The 

Transfer Lockout FF starts the End of Record sequence described in the preceding 

paragraph. 

FILL 

The Fill FF indicates that input data was transferred in the Assembly mode, and the 

number of bytes in the tape record was odd. Thus, the lower 8 bits of the last data 

transfer contain all zeroes. 
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WRITE CONTROL 

Because of the ir,terdependence of the write ~ORt:rnnl logic arid the logic on 
other'pages, ne. attempt will be made to define the Write control logic 
independently. A general explanation of a Write operation is provided 
instead. Refer to the following block diagram for data transfer informa
tion during a Write operation. 
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Refer to the timing chart at the bottom of the page for the WT 0 through 
WT 5 times referred to in this description. 

WRITE SEQUENCE 

1. The Write Request FF (diagram 1-7) is set by a Director Func
tion code with Write bit 07 ; "1". When the Write Request FF 
sets, the W1 register is cleared. If the tape transport is Not 
Busy, the Write Motion FF and the Forward FF (diagram 1-21) 
are set. The Forward signal is sent to the tape transport, start
ing tape motion. 

E 
11 

I~--------------~ 
11111 

"0" 

~ 
I 
~L ____________ ~ __ ~ 
I 
~ 
I I 

I 
I 
I 

I I 
I 

______ ~I----~I ~ 
I I I I I 
iE-1.0¥-0.5.;oj ~1.0 * 1.0 ~I"" 2.0 ;;oj.. 1.04 
1LSEC 1£SEC I 1LSEC I 1LSEC j.tSEC 1LSEC 
WTO WTI WT3 WT4 WT5 WT6 

'-t 2.0 ..J 

1LSEC 
WT2 

. 
! 

2. After a-Y-milliseconddelay to allow for tape acceleration (160 
milliseconds if the tape is initially at load point to allow for a 
gap in the tape after the load point), the Write Control FF sets. 
The free-running oscillator (VOOO or V002) develops the write 
timing. Inverter E024 allows the write timing chain to be 
enabled four times slower for a 200 bpi selection than for a 800 
bpi selection after the first enable. 

3. 

4. 

5. 

The Write signal from the computer starts the data transfer 
counter (diagram 1-9). At DT 0, the 0 register is cleared in 
preparation for the receipt of the output data. 

At DT2, the 0 ,Full FF is set, indicating that the 0 register con
tains data. The Reply FF is set and the Reply signal to the com
puter drops the write signal. (If WT 1 occurs before DT 2, the 
o Full FF is not set, the Transfer Lockout condition exists, and 
the Reject FF will be set. This stops the Write sequence.) 

At WT 0, the contents of rank Wi are transferred to rank W2 of 
the Write register (diagram 1-151. 

6. If the controller is operating in Assembly/Disassembly mode, the 
contents of the 02 register (bits 8-13 or 8-15) transfer to the .B 
rank of the inverters when WT 2 occurs and the disassembly coun
ter equals zero. At WT 2, when the disassembly counter equals 1, 
the contents of the 01 register (bits 0-5 or 0-7) are transferred 
to the B rank of inverters. The latter transfer conditions are 
true in either Assembly/Disassembly mode or Character mode.,. ..•. , 

7. WT 3 enables this character to pass to the tape transport via 
rank 1 (W1) of the Write register. WT 3 also enables setting of" ,'. 
the Write Sprocket FF which sends the Sprocket signal to the 
tape transport with each character. 

8. At WT 4, and DK ; 1, the 0 Full FF is cleared by the output of 
inverter E015. 

9. At WT 6, the Write Sprocket FF is cleared. 

WRITE TERMINATION 

7-Track Termination 

Inverter 1064 normally prevents continuous toggling of the check character 
counter. However, when Write signals are no longer received from the 
computer, the counter counts the cycles of the write timing chain. On the 
fourth cycle counted, inverters E022 and E026 clear rank W1 of the Write 
register which generates the check character. Inverter E023 sets the 
Write Sprocket FF, which initiates the Sprocket signal to the tape trans
port, causing it to write the check character. The Write Terminate IFF 
is set 0.5 microsecond later, clears the Write Control FF, and initiates 
a 14-millisecond delay path to set the Write Terminate HFF. 

9-Track Termination 

During termination of a Write operation on a 9-track tape transport, a 
cyclic code word is written on tape on the fourth cycle Of the write tin;ting 
chain after the last word received from the computer. On the eighth 
cycle of the timing chain after the last word, inverters E022 and E026 
clear rank W1 of the Write register generating the check character. The 
remainder of the sequence is identical to 7 -track termination. 

When the Write Terminate II FF sets, the Write Motion FF and the For-
I ward FF (diagram 1- 21) are cleared, the Forward signal to the tape 

transport drops, and tape motion stops. 

If the Writ~ Request FF (diagram 1-7) is re-set within the 10- ~r 14-miH-i 
lisecond delay before the Write Terminate IT FF sets, the Write sequence 
is restarted from Step 1 of the Write sequence. The Write Motion FF 
and the Forward FF are not cleared and a Nonstop Write results. 
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READ CONTROL 

Because of the interdependence of the read control logic and the logic on 
other pages, no attempt will be made to define the Read control logic 
independently. A general explanation of a Read operation is provided 
instead. Refer to the following block diagram for data transfer informa
tion during a Read operation. 
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Refer to the following timing chart for the RT 0 through RT 4 times 
referred to in this description. 
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READ SEQUENCE 

1. The Read Request FF (diagram 1-7) is set by a Director Func
tion code with Read bit 08 = "1". If the tape transport is Not 
Busy, the Read Motion FF and the Forward FF (diagram 1-21) 
are set. The Forward FF issues the Forward signal to the 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

tape transport and tape motion begins. 
After a 4-millisecond delay to allow for tape acceleration 
(44 milliseconds if the tape is at loadpoint, to allow for a gap 
in the tape after load point), the output of inverter E086 becomes· 
"0". This removes tne clear-side input to the Z048/49 Read 
Sprocket FF which allows the read timing chain to start. 
After the tape has moved to the first character recorded on the 
tape, inverter E071 sensEis a sprocket (any bits on the tape) 
and its output becomes "1". 
After a delay (64, 24, or 14 microseconds, depending on the 
recording density selected), FF Z048/49 sets, starting the 
read timing chain. RT 0 enables the transfer of the contents 
of rank C1 to rank C2 of the longitudinal parity check register 
(diagram 1-17). RT 0 also enables the shift of the contents of 
rank G1 of the Cyclic Redundancy Check register to rank G2. 
At R T 1 the 0 register is cleared to enable it to accept new 
data and the vertical parity check of the character (diagram 
1-17) now in the X register (diagram 1-17) is enabled. 
At RT 2, if the controller is operating in Assembly mode, a 
word goes to the O2 rank of the transfer register when the 
assembly counter equals 0; when the assembly counter equals 
1, a word goes to the 01 rank. In character mode RT 2 enables 
transfer of the tape word to the 01 rank. 

----- --------
RT 2 also enables transfer of the character and parity bit from 
the X register to the G1 register for CRC check. 

At RT 3 the Begin Record I FF (used in the Read Termination 
sequence) sets. Also at R T 3 the X register is cleared for the 
next character. The 0 Full FF sets and the Data Interrupt 
signal is sent to the computer. 
RT 4 (and Assembly mode) enable the setting of the Assembly 
counter. 
The computer issues the Read signal which starts the data 
transfer counter (diagram 1-9). At DT 1, the transfer of data 
from the 0 register to the data cable is enabled. At DT 1, the 
Reply signal to the computer is initiated. The computer drops 
the Read signal when it receives the Reply signal. When the 
Read signal drops, the data transfer counter and the 0 Full 
FF's clear. The next character causes the sequence to repeat 
from step 3. (During a Write operation, the read timing chain 
is enabled. RT 0, RT1, and RT 2 permit the read-after-write 
capability of the tape transport to perform a longitudinal and 
vertical parity check of the character shortly after it has been 
written on the tape.) 
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READ TERMINATION 

When time RT 2 sets the Begin Record I FF in step 6 of the Read sequence, each absence 

of a Sprocket pulse causes the output of inverter E080 to become a "I", enabling the delay 

path. 

When no more sprockets are sensed (end of record), the delay path (80, 120, or 330 Jjsec, 

depending on the density selected), sets the SPAN CRC FF (2058/59) if the Begin Record 

II FF is set and the Backspace motion FF is not set. Following the setting of the SPAN 

CRC FF, there is a 120- or 470-Jjsec delay (if 9 track has been selected) before the EOR 

1 FF is set. 

The EOR II FF is set 500 Jjsec after the EOR I FF. The EOR II FF enables the longitu

dinal and CRC parity check (diagram 1-19) for 1. 0 Jjsec after the EOR II FF sets and 

before the End of Operation FF sets. The pulse from E044 drops when the 1. 0 Jjsec 

delay expires, setting the EOP FF. 

If a new Read operation is not selected within the next 4 ms, the Read Motion FF is 

cleared which, after a O. 5-Jjsec delay, clears the Forward FF and drops the Forward 

signal to the tape 'transport (diagram 1-21). 

If a new Read operation is initiated within the 4-ms delay of step 2 of the Read sequence, 

the Read Request FF (diagram 1-7) will be re-set and a new Read sequence will start 

from step 2. This action results in a mode of operation termed Nonstop Read. 

Search Request 

The Search request initiates tape motion without data transfer. Each End of Record 

starts the End of Operation sequence and when End of Record 2 FF sets, FF 2068/69 

~ ~ - - .- .-=.. ' 

sets if no File Mark/Tape Mark has been sensed. Setting 2068/69 clears the EOR 1 

and EOR 2 FF's, preventing the EOP FF from setting. When the File Mark/Tape Mark 

is detected, 2068/69 does not set, allowing the End of Operation sequence to conclude. 

FF 2066/67 prevents the End of Operation sequence from completing, while reading 

the LRC and CRC during a backspace or Search Backward (9 trackonly). 

Read Skew Delays 

This circuit detects each character as it is received by the X register and delays set

ting of the Read Sprocket FF and starting of the read timing chain. This delay allows 

all data bits in each tape word to reach the X register before the data transfer takes 

place. \ This is necessary to correct tape skew errors. 

ASSEMBLY COUNTER (AK) 

The assembly counter synchronizes the transfer of data from the Read register to the 

o (Assembly) register. It is set by the AID mode of operation and a "I" from E057, 

which indicates Read Motion and Read Time 4. In Character mode, when AK = 0 

(2074/75 is clear), the contents of the X register is transferred to the 0 1 rank of the 

o (Assembly) register at Read Time 2. When AK = 0 and read time = 0, the 0 register 

is cleared to receive another character. 

When AK = 0 (2074/75 is set) and the controller is operating in AID mode, the contents 

of the X register is transferred to the O 2 rank of the 0 register at RT 2. When AK = 1, 

the contents of the X register are transferred to the 0 1 rank of the 0 register at R T 2. 
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WRITE REGISTER 

The Write register performs the change-on-ones function. The Write register (ranks WI and W2) toggles to 

determine the actual representation recorded on the tape. At each WT 3 (diagram 1-11), a determination is 

made by the WI rank of FF's. If the input to a Rank WI FF is a "1 ", and if the previous output (state of the 

corresponding W2 FF) was a "1", the new output will be a "0" (a change). If the input is a "1", and if the pre

vious output (state of the correspondingRankW2 FF) was a "0", the new output will be a "1" (a change). If the 

input is a "0", the new output is the same as the previous output (no change). At each WT 0 time, the output of 

rank WI is transferred to rank W 2 in preparation for the next determination. 

Each rank WI FF is in a Set condition after an odd number of bits has been written by it. A check character bit 

is written automatically at the end of the record when rank WI is cleared and a Sprocket pulse is generated. The 

check character bit provides an even parity bit for the track on the tape represented by the set FF. 

° Register 

The ° register consists of two 8 FF ranks which store data as it waits to be synchronized for transfer through 

the controller. The ° register serves as the Assembly/Disassembly register when the controller is operating 

in Assembly/Disassembly mode. During either a Read or a Write operation, rank 1 receives bits 0-5 or 0-7 

(depending on whether 7- or 9-track mode is selected) and rank 2 receives bits 8-13 or 8-15. 

During a Write operation the contents of the 02 rank transfer to the Write register first, via the rank of "B" 

inverters; then the contents of 01 transfer to the Write register via the rank of "B" inverters; then the contents 

of ° transfer to the Write register via the liB" inverters. During a Read operation, the 02 rank receives the 

first character from the Read register and the 01 rank receives the next character. 01 sends its contents to 

bit positions 0 through 5 or 0 through 7 of the controller transmitter cards (diagram 1-3) which sends the data 

to the computer. 02 sends its contents to bit pOSitions 8 through 13 or 8 through 15 of the controller transmitter 

cards. Rank 02 is not used when the controller is operating in Character mode. 
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READ REGISTER 

The Read (X) register performs a data stabilization function during a 

Write and Read operation. Outputs from this register are gated to the 

Parity and File Mark Detection circuits (diagram 1-17) during both a 

Read operation and the read-after-write transfer, and to the 0 register 

during a Read operation. 

CRC REGISTER 

The Cyclic Redundancy Check register receives data words during Read 

and Write operations and generates a cyclic code word which (along with 

the longitudinal and transverse parity) checks the accuracy of data written 

on tape. It is used only during a 9-track operation (i. e. with a 609). 

During a Write operation the CRC register receives each 9-bit data char

acter from the "B" rank of inverters (diagram 1-15). Each character is 

fed into the G1 rank of the CRC register. Following the receipt of the 

initial character, Rank G1 FF's are set or cleared by one's in the data 

character depending on the state of theG2 rank. The contents of the G1 
register. then shift positions; bit zero of G1 register goes to bit position 

9 in G2, bit one goes to bit zero of G2, bit 2 of G 1 goes to bit 1 of G2, 

and so forth in an end-around shift. The enables for the shift of bits 3, 

4, 5 and 6 of G1, 2, 3, 4 and 5 of G2, are F006 and F005. If F006 

enables the shift, it indicates that bit 0 of G = "1", and therefore, bits 
1 

3, 4, 5 and 6 of G1 are inverted (complemented) when the shift to G2 
takes place. If F005 enables the shift, then bit 0 ofG1 = "0", and the 

bits are not complemented. At WT 2 the contents of G2 are transferred 

.... .... ..w.iliio. £::_~-;;;.. .;;::~;".. 

to G1 . At WT 3 another character is transferred to G1 and at WT 0 the 

contents of G1 are shifted to G2 again. The cycle continues toggling the 

CRC register until the last character has been transferred to G1 . This 

last character is shifted to G 2, and at this point the contents of G2 deter

mine the cyclic character. The complemented value of bits 0, 1, 2, 4, 

6, 7, and 8, and the true value of bits 3 and 5 are sent to the rank of "B" 

inverters which sends the cyclic code word to the Write register which 

sends it to the tape unit. 

During a Read operation the CRC register receives each data word and 

the cyclic word from the X register. The same shifting, adding and 

complementing cycle occurs. At the end of the data transfer the contents 

of G1 are sent to invertersP016 and P017 (diagram 1-19). If the data 

which has been transferred is correct, the contents of G1 will send a "1" 

from the set side outputs to P016, except for bit 3 and 5, which will send 

zeroes ·to P017. Any other arrangement will set the CRC Error FF 

(diagram 1-19) if there is Read Motion, the End of Record 1 FF is set 

and the End of Record 2 FF is not set. 

LONGITUDINAL PARITY CHECK REGISTER 

The Longitudinal Parity Check register receives each data word from the 

X register. The C1 rank toggles according to the state of the C 2 rank 

and the state of the bit received, in the same manner as the Write regis

ter. When the C1 rank receives the Longitudinal parity word, all FF's 

in the C1 rank should be clear. If they are not clear, the Parity Error 

FF (diagram 1-19) sets. 
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TAPE PARITY GENERATION AND CHECKING 

The Tape Parity Check circuits provide vertical parity checking for each line of tape data, and longitudinal 

parity checking and cyclic redundancy checking for each record of data. The controller checks CRC during Read 

operations only, but checks longitudinal and vertical parity during both Read and Write operations. Any tape 

parity error sets the Parity Error FF, lights the PARITY ERROR indicator, and is available for a status check. 

The Parity Error FF clears whenever a new tape motion operation is initiated, or the controller accepts another 

unit select. 

The Vertical Parity Check circuit examines the bits present in each line of data as it is sent to the X register 

(diagram 1-17) during both a Read and a Read -after Write. If an even number of bits are present in a line and 

odd parity is selected, the Parity Error FF sets; if an odd number of pits are present in a line and even parity 

is selected, the Parity Error FF sets. A file mark always generates a parity error when the controller is 

operating in Binary mode (odd parity). 

Longitudinal parity is checked whenever an end of record occurs. The check is made by examining the final 

state of the Longitudinal Check register (diagram 1-15). 

FILE MARK DETECTION 

The File Mark/Tape Mark FF is set at the end of an operation if a file mark (7 track, 178 in BCD) or tape mark 

(9 track, 238) is detected in the X register. The File Mark/Tape Mark FF provides an indication of file mark/ 

tape mark detection to the computer as Director Status 1 information. 

CYCLIC REDUNDANCY CHARACTER ERROR FF 

This FF (P022/23) sets when the cyclic character does not leave the CRC register in a 7278 condition at the 

end of each record during a read. When this FF sets, the EOP pulse enables setting of the Parity Error FF. 
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DATA LINES 

Cables 1A1-1A2 carry the output character and parity bit to the tape trans
port. Cable 1B1-1B2 carry the input character from the tape transport. 
The other signals carried by the cables are defined as follows: 

TAPE TRANSPORT RESPONSE SIGNALS 

End of Tape 

This signal indicates that the tape transport has sensed an end-of-tape 
reflective marker. The EOT signal remains on the line until the tape 
unit senses Reverse motion or load point. 

Write Enable 

This signal indicates that a file protection ring is on the tape reel of the 
selected tape transport. If this signal is not present, information can be 
read from the tape but a Write operation cannot be performed. 

Load Point 

This signal indicates that the photocells of the tape transport are sensing 
a load point reflective marker. The 5-microsecond delay and the LP 
(load point) FF assure that the tape transport is on the load point and 
allows the tape to move off load point before data transfer can be accom
plished. 

Busy 

This signal indicates that the tape is in motion. 

Density 556 

This signal indicates that the tape transport has been selected for 556 bpi 
density operation. If the Density 556 signal and the Density 800 signal are 
both absent, a density of 200 bpi is selected. 

Density 800 

This signal indicates that the tape transport has been selected for 800 bpi 
density operation. If the Density 800 and Density 556 signal are both 
absent, a density of 200 bpi is selected. 

Ready 

This signal indicates that a tape transport is selected and is in a Ready 
condition. 

9 Track 

This signal indicates that the controller has selected a 609 tape transport. 

TAPE TRANSPORT INSTRUCTION SIGNALS 

Write Select 

This signal activates the tape transport Write and Read after Write cir
cuits and turns on the erase-head current. 

Forward 

This signal starts forward tape motion at a rate of 37-1/2 inches per 
second. When the signal drops, tape motion stops. 

Reverse 

This signal starts reverse tape motion at a rate of 37 -1/2 inches per 
second. When the signal drops, tape motion stops. 

Rewind 

This signal starts reverse tape motion at high speed. Tape motion stops 
when the photocells in the tape transport sense a load point reflective 
marker. When the load point is sensed, the tape reloads itself and the 
tape transport becomes a Not Busy. 

Rewind Unload 

This signal activates the tape transport in the same manner as the 
Rewind signal except that it becomes Not Ready immediately, and will 
become Ready by manual intervention only. 

Density Select 

These signals set delays in the tape transport to cause data transfer at 
rates of 200, 556, or 800 bpi. 

Master Clear (MC) 

This signal establishes initial operating conditions in the tape handler hy 
clearing all previous operating conditions. Tape motion stops immedi
ately if this signal is issued. 

Select Lines 

These lines carry the unit select translation to the tape transports. The 
tape transport with a Unit Select switch position matching the Unit Select 
code will be selected and will send a Ready signal to the controller. 

Write Sprocket 

This signal is sent to the tape transport with each character to enable" 
synchronization of the data transfer. 

Forward and Reverse FF's 

When set, these FF's initiate tape motion signals to the selected tape 
transport. The Forward FF is set by the Write motion FF, Search File 
Mark/Tape Mark Forward request FF, or the Read request and Read 
Motion FF's. The absence of all of these conditions clears the Forward 
FF 4 ms after the setting condition drops. This 4-ms delay allows for 
proper positioning of the tape following the operation. 

The Reverse FF is set by the Reverse Motion FF and either the Search 
File Mark/Tape Mark Backward FF or the Backspace request FF. The 
Reverse FF clears 9.5 ms (7-track) or 6 ms (9-track) after the Back
space request FF or Search File Mark/Tape Mark Backward FF clears. 
Clearing the Forward or Reverse FF stops tape motion in the tape trans
port. 
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PART 2 

MAINTENANCE 

INTRODUCTION 

The controller is constructed of standard Control Data components with properties 

identical to those of 3000 Series computers. It requires a dust-free, air-conditioned 

environment. Blowers cool the controller by drawing air through reusable filters in 

the base of the controller cabinet. The filters should be cleaned after every 40 hours 

of operation. 

For troubleshooting and adjustment procedures of the power supply. refer to the 

Control Data Power Supplies Manual. 

TABLE 2:"1. CONTROLLER SPECIFICATIONS 

chassis height 41 in. 

chassis depth 6 in. 

chassis width 

chassis weight 

total weight of cabinet 

heat dissipation 

type cooling 

power consumption 

line current 

breaker size 

terminator power 
(provided by main system) 

20 in. 

200 lb. 

550 lb. 

2000 BTUlhr 

blower 

(50/60 Hz, 115v. single phase) O. 550 KW 

(50/60 Hz, 208v, 3-phase) 4. 85 amps 

8 amps 

+20 vdc and -20 vdc 

TEST MODE 

The controller TEST MODE switch, located on the back of the chassis, activates and 

deactivates the Test mode. The Test mode provides a means for checking the accuracy 

of the hardware which generates the cyclic redundancy character. 
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The CRC hardware is checked by activating the Test mode (Up position), selecting 

character mode and a 9 -track tape transport, generating a cyclic character by writing 

a short record, reading the record,including the cyclic code word which was generated, 

and then comparing the generated cyclic character with one generated in the computer 

program for that record. 

This feature is intended for checkout and diagnostic purposes only, and care should 

be taken to deactivate the Test mode before attempting normal operation. 

CAPACITIVE DELAYS 

Capacitive delays in the 1732 controller require periodic maintenance. The frequency 

of delay checking must be determined by the 1732 operational reliability, rather than 

by hourly standards. 

When checking a delay, the location symbol of which contains a test point (active delay), 

the scope may be connected directly to the indicated test p.oint (see Figure 2-1). 

Rev A 

C28A 

~---------~Y400~---------~ 
'-----.... 

4 fLSEC 

CONNECT SCOPE TO 
B24A AND C28A 

CONNECT SCOPE TO 
B25A AND C27A 

C27A 

~------~Y401r-------~INV 
'--___ ...J 

T 4 fLSEC 
. ':" CIS-9,10 

Figure 2-1. Active Delays 
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When checking a delay, the location symbol of which does not contain a test point 

(passive delay), the scope must be connected to the switching logic elements, rather 

than to the delay itself (see Figure 2 -2). 

C26./=:7 = / 
~~I------;~ 

0.2 }J-SEC 

Figure 2 -2. Passive Delays 

CONNECT SCOPE TO 
C26A AND D30C 

Capacitive delays may be adjustable or non-adjustable. Adjustable delays are shown 

with an arrow through the delay symbol. The size of the capacitor and the voltage 

level it must attain to switch a circuit element determine the time consumed by each 

capacitive delay. 

Non-Adjustable Delays 

Most of the delays in the 1732 are non-adjustable. When they are determined to be 

slow or fast (not within 20 percent of the designated value), they must be replaced 

by changing cards. 

Adjustable Delays 

Adjustable delays may be varied by increasing or decreasing the switching voltage 

across the capacitor with an adjustable potentiometer on the circuit card. Table 2-2 

lists the adjustable delays in the 1732. 
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TABLE 2-2. ADJUSTABLE DELAYS 

TERM SHEET DELAY TIME LOCATION 

Y020 1-11 7 ms H37B 

Y021 1-11 160 ms H37A 

Y022 1-11 7 ms H38A 

Y023 1-11 7 J-Isec E19B 

Y024 1-11 7 J-Isec E19A 

Y025 1-11 10 ms H08A 

Y031 1-11 14 ms H08B 

Y048 1-13 7 J-Isec F32B 

Y049 1-13 7 J-Isec F31A 

Y050 1-13 10 J-Isec F31B 

Y051 1-13 40 J-Isec F32A 

Y058 1-13 130 J-Isec H38B 

Y059 1-13 80 J-Isec E30B 

Y060 1-13 40 J-Isec F35A 

Y061 ·1-13 210 J-Isec , F35B 

Y062 1-13 500 J-Isec E30A 

Y070 1-13 4 ms E28A 

YO 71 1-13 40 ms E28B 

Y074 1-13 120 J-Isec F23A 

Y075 1-13 350 J-Isec F23B 

Y080 1-13 50 J-Isec B15A 

Y100 1-21 4 ms B13A 

Y101 1-21 9.5 ms B13B 

Y102 1-21 6 ms B15B 

TIMING CHARTS 

Figure 2-3, 2-4, 2-5, and 2-6 illustrate the relationship between pertinent controller 

circuits which are active during Read, Write, Write File Mark/ Tape Mark and Back

space operations. 
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Ill. 

1132 NORMAL READ (ASSEMBLY MODE) 
EOP 

READ REQUEST (ZOBO/B1) ~r----------------':--
, ERII, 

I 
4MS -, -t 

READ MDTI ON ( l08V83 ) ~ L-

~~----------------------------~ 
(l100!101) i--+- 4MS 

L-
FORWARD 

(E011) 

SPROCKET FF (lO48/49) 

RT 0 (E050) 

RT 1 (E052) 

RT 2 ( E051) 

RT 3 (E060) 

iJ FULL (iJ100/ 101) 

READ SIGNAL (A126) 

DT 0 ( 1084) 

OT 1 ( 1064) 

REPLY (T016) 

DT 2 ( 1065) 

AK = 0 (l074) 

RT 4 (E057) 

AK = 1 (l075) 

X -+ iJ2 (E059) 

X ... iJ (E058) 
1 

I«- 7,17 OR 57 fL SEC 

-fr-kh , 
7 j.lSEc-*"-+I t---33,480RL33fLSEC+j 
_--/" rl " rl J;- . J~ . 

SHIFT G1 -+ G2, C1~2 

____ ...JrlL_ _______ ...Jn CLR D, VERT PARITY STROBE 

____ ---lnL_ _______ ....Jn X ... G1! iJl! iJ2, C1 

SET D FULL CLR X 
~ ____ ...Jn n SET BEGIN REC I 

___________________ ~riL __ __ 

_______________ ~nL ____ _ 

__________________ ~nL __ __ 

____________________________ ~rL___ 

_________ ~n'_ ____________ _....lnL_ ________ _ 

____ ~n'_ ________________ _ 
_____________ ~n'__ ______ _ 

TERMINATION 

EOR I (l060/61) 

EOR I I (l06V63) 

EOP (l064165) 

LAST SPROCKET 
80, 120 OR t 
330 j.lSEC ~ ~ 

500 j.lSEC-.-!t---.,a'r---r------

1 j.lSEC~ 

Figure 2 - 3. Read Data Sequence 
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~T REQ 
(Z02ei29) 
WRT MQT 
(Z030/31) 
~T CONT 
(zo32133) 
FRWD 
(Zlooh01) 

WTO 
(E009) 
WTl 
(EOO7) 

WT2 
(EOOa) 

WT3 
(EOll) 
WT4 
(E01S) 

WTS 
(E019) 
SPROCKET 
(Z040/41) 

1732 NORMAL ~ITE SEQ.JENCE (ASSEMBLY MOOE J: 7-TRACK) 

~~------------------------~::~-----------------
I· I- 7MS - 7 TRK 160 M5 LPrr 

rtl ~Jr------------------
---+JJ+"' ~~ ________________________ ~~rr ________________ __ 

-----4fI~~~--------~~r 1'1 ____________ _ 
J O.S J.lSEC .r--' . W1 -+ W2 

-----IJ.f-------cfs J.lSEC Jf---I1---------

___ --If f r---"1 ~f r----1 
JJ 2.0 J.lSEC .r-------------------

--------:l...J~!;.C-----IJJ . nL--____ ~ -+G W1 

--------~r;~---~JJ r1 1 
1 J.lSEC 

--------------------~~J~f-------------r!L 

-------------1~4~J.lS~E~C-,~J~f-----I---------LL--

DATA TRANSFER 
WRT SIGNAL 
(A127) 

OTO 

ff 
JJ 

ff 
JJ CLEAR /J 

( 1084) 
OT 1 
(J064) 

ff 
JJ ---------'n~----iJ------------_ R -+ /J 

OT 2 
(J06S) 

/J FULL 
(/JlOO/ 101) 
REPLY 
(T016) 
OK = 1 
(Z043) 
OK = 0 
(Z042) 

/J2 -+a( E037) 

/J1-+S (E012) 

TERMINATION LAST WRITE 
SIGNAL 

ff 
JJ 
ff 
JJ 

rr 

--M: 

YJ 
fr 

JJ 

ff n 
JJ 

SPROCKET + ~ 
(Z040/41 I_ I. 4 CYCLES OF WRITE 
WRITE REQUEST I TIMING CHAIN 

(Z02aI29) 

CLEAR W 
(E022126 
WRITE TERM I 
(Z0341'3S) 
WR ITE TERM II 
( Z036137) 

__________ ~rL__ 

____ ~rl.f--L 
14.0 M5-7 TRK .1 .l 

-------------~J~ 
WR I TE MOT JON 
(Z030!31) L__ 

WT4 

Figure 2-4. Write Data Sequence 
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FILE MARK I TAPE MARK 

WRITE FMlTM REO (z020/21) ---1 I 

WR ITE MOT I ON 

FORWARD 

WR ITE CONTROL 

FM I TM ... W1 

SPROCKET 

CLEAR W 

TERM 1 

TERM 2 

t 
WT4 

(Z030!31) --1 L-

I r---------irl-t' ------. (ZlOO 101)---.l Ji L-

(Z032133 ) 

(1087) 

( Z040/41) 

(E022) 

(Z034!35) 

(Z036!37 

+-
160MS J~ 

Jt-f 
WT3 

1~-~r---1~-------
wls J s 

4 CYCLES OF 
TI MING .. rl .... ____ _ 
CHAIN 
OR 8 FOR 
TAPE MARK 

10 MS 9 TRK I 
14'. 5 MS 7 TRK .. I .. 

_______ ~r~'-__ ----~~ 
JJ 

,..... _____ --Ir,I-___ _ 
TRANSFER LOCKOUT (i1102/103) ____ --II JJ 

t 
WTl 

Figure 2-5. Write File Mark/Tape Mark 
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BACKSPACE 

BACKSPACE REQ - (Z090/91) ----'~--------------------'__ __ 

BACKSPACE MOT I ON -( Z092/ 93) ;--.J 

REVERSE - (Z102!03) ----'r------------------------~9~.~5,~~~-~77TT~RK~~~;===~>L 

6 MS-9" TRK 
LAST SPROCKET 

SPROCKET - (Z04S/49) 
~ 4 MS PLUS 7, 17, OR 

57 fJ,SEC -+\ y.f----1 
0.5 fJ,SEC 

RT 0 7 f,.lSEC ~ ~n rr n 
JJ 

I 
n Ir nl JJ 

RT 1 

I 
n rr n 

JJ 
I 

RT 2 

RT 3 n r( n 
JJ 

1 

BEGIN RECORD 1 FF(Z070/71) ________ ---' 

BEGIN RECORD 2 (Z072!73) 

EOR 1 (Z060/61) 

EOR 2 (Z062!63) 

EOP (z064165) 

Rev A 

2nd CHARACTER 
________________ ~r~ 

lr---

SO, 12,or' OR 330 fJ,SEC --!.*I-:-~JJ~------
---------~JJ Jr 

_________ --lrr 500 uSEC >1 ~I 
JJ 

1 uSEC ~~----

Figure 2-6. Backspace 
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CABLING INFORMATION 

The controller communicates with the data channel via one data cable and one address 

cable that fastens to the controller at 1F1 and 1G1 respectively. (See Figure 2 -7. ) 

Pin and signal assignments for these cables are shown in Table 2 -3. The data 

channel may be extended to another peripheral controller by placing a data cable in 

1F2 and an address cable in 1G2. If not extended, place 61-pin terminators on all 

unused connectors. 

The controller communicates with a tape unit via one output cable and one input cable 

that fastens to the controller at 1A1 and 1B1 respectively. Pin and signal assignments 

for these cables are shown in Tables 2-4 and 2-5. The controller may be extended to 

another tape unit by placing an output cable in 1A2 and an input cable in 1B2 of the 

connected tape unit. If not extended, place 24-pin terminators on all unused connec

tors. 
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Figure 2 -7 ~ Controller and Connector Location 
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TABLE 2 -3. 1700 I/O CHANNEL CABLES. SIGNAL AND PIN ASSIGNMENTS 

DATA CABLE 
SIGNAL 

Data Bit 00 
01 
02 
03 
04 
05 
06 
07 
08 To/From 
09 A Reg. 
10 
11 
12 
13 
14 
15 

Reply 
Reject 
Character Input 
Priority~c* 

Unused 

Unused 
Termination power 

PIN 

A1-2 
A3-4 
A5-6 
A7-8 
A9-10 
B1-2 
B3-4 
B5-6 
B7-8 
B9-10 
C1-2 
C3-4 
C5-6 
C7-8 
C9-10 
D1-2 
D3-4 
D5-6 
D7-8 
D9-10 
E1-2 
E3-4 
E5-6 
E7-8 
E9-10 
F1-2 
F3-4 
F5-6 
F7-8 
F9-10 

ADDRESS CABLE 
SIGNAL 

Addres s Bit 00 
01 
02 
03 
04 
05 
06 
07 

Read 
Write 

08 ;:> From 
09 J Q Reg. 
10 

n}w 
14 
15 

Master Clear 
Program Protect 
Buffer Active~c* 
Timing Pulse*~c 
Unused 

1 
Unused 
W=O 
Termination power 

* The 29 -pair cables (Two) terminate in 61-pin connectors. Pins F9 -10 
of each connector are used to provide power to the terminator assembly 
and do not comiect to lines in the I/O cable. 

** These signals exist in the cables from a BAQ only, and are used by 
devices which use the BAQ channel only. 
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TABLE 2 -4. SIGNAL AND PIN ASSIGNMENTS: OUTPUT CABLE 
FROM 1732 TO TAPE UNIT 

CONNECTOR 1A1, 1A2 
PIN SIGNAL 

*A 20 Write 

>:<B 21 Write 

*C 22 Write 

*D 23 Write 

'" *E 24 Write 

*F 25 Write 

*H (Parity) 

*J Write Sprocket 

*K W rite Select 

*L Forward 

*M Reverse 

*N Rewind 

*p Rewind Unload 

*R Density Select (200 bpi) 

*S Density Select (556 bpi) 

Rand S both "1" (800 bpi) 

**T Busy 

U Spare 

V Spare 

W Spare 

*x Master Clear 

**y 9 Track 

*z 26 Write 

*a 27 Write 

b Gnd 

* From controller to tape units 

** From tape unit to controller 
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TABLE 2-5. SIGNAL AND PIN ASSIGNMENTS: INPUT CABLE 
'ID CONTROLLER FROM TAPE UNIT 

CONNECTOR 1B1, 1B2 
PIN SIGNAL 

**A 20 Read 

*':~B 21 Read 

*':<C 22 Read 

**D 23 Read 

**E 24 Head 

*>:<F 25 Read 

*':<H (Parity) 

**J Ready and Selected 

*::::K End of Tape 

**L Load Point 

**M Write Enable 

**N Density Reply (1 = 556 bpi) 

**p Density Reply (1 = 800 bpi) 

*R . Address a 
*S Address 1 

*T Address 2 

*U Address 3 

*v Address 4 

*w Address 5 

*x Address 6 

>:<Y Address 7 

*':<Z 26 Read 

**a 27 Read 

b Gnd 

>:< From controller to tape unit 

** From tape unit to controller 
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PART 3 

PARTS LIST 

The parts list provides the identification and ordering data necessary for the replace

ment of electrical and hardware parts for this equipment. The equipment designation, 

final assembly number, and equipment name appear at the top of each page. The list 

is arranged in disassembly order, using levels of assembly to indicate the relation

ship of parts. 

A typical parts list is shown below: 

MAG14-C 18588000 D MAG14C CENTRAL STORAGE MOD 

L E V E L* PART NO REV DE.S CRIPT ION EFfECTIVITY 

) 18515400 B SYSTEM SUB-ASS, 
2 )8074900 J STaR MODULE ASSY WIRED IN 7131/67 

3 1807'+100 G PL TOP STORAGE MuDULE 
3 180"f4800 H STACK. AND DR OK ASSy WIREO 

4 18 075000 G STACK ASSY WIRED STOR MODULE 
5 63}30100 f PLANE A!::.SY INNE~ S 1 OR I~ODULE 

6 63702100 J BOARD RLANI'\ MEMORY PLANE. IN 
IN 121 1167 

Refer to the Literature Distribution Center Catalog for related manuals on printed 

circuit card assemblies, peripheral cabinets, power supplies, and vendor parts lists 

necessary to complete a total parts breakdown of the equipment. 

*~::: 

'!<The level of assembly in relation to the final cabinet assembly (2 is the subassembly 
of level 1, 3 is the subassembly of level 2, etc). 

'!<':'The date or serial effectivity on which the part is either added (IN) or deleted (OUT) 
in the equipment. 
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1732-A 18455100 C MODEL 1732A MAG TAPE CONT 

L E V E L PARTNO REV EFFECTI V lTV 

1 18452000 A DISTRIBUTION BOX ASSY 
2 11816500 E PROC SPEC PWR SUP +20\1 (SA) 
2 24547501 B PLATE WARNING 
2 18450600 A BOX OISTRIRUTION POWER 
2 00838200 H NUT U TYPE NO~ 6-32NC 
2 10127111 SCR MACH PAN PHL 6-32 
2 10127113 SCR MACH PAN PHL 6-32 
2 09018412 C SCR MACH PAN HO PHL NO.6 
2 10121121 SCR M~CH PAN PHL 8-32 
2 10127124 SCR MACH PAN PHL 8-32 
2 10125106 HEXAGON MACHINE SCREW NUT~ 
2 10126103 INTERNAL TOOTH LOCK WASHERS 
2 10126104 INTERNAL TOOTH LOCK WASHERS 
2 10125606 PLAIN WASHERS 
2 24550608 0 CKT BRK SP 115V 60CPS 
2 24501204 STRIP TERMINAL 
2 24501 605 G BLOCK. TERMINAL 
2 24502204 B STRIP MARKER 1 THRU 4 
2 24533300 A FUSEHOLDER - 1/4 X 1 1/4 fUSE 
2 2451 8101 0 cONN FLEX. CNO AND CABLE 
2 24518102 D CONN FLEX. CND AND CABLE 
2 18494400 B WIRE LIST DIStRIBUTION BOX 

3 lB40 I 004 B CABLE ASSY POWER 60 CYCLE 
4 24515100 C CONNECTOR PLUG ELEC MALE 
4 24500535 0 CABLE PWR ELECT 12 GA 5 COND 
4 9432798° A COVER CONNECTOR IN 1/26/67 

3 935080 0 B WIRE ELECTRICAL 14 AW~ .0 
3 93508222 B WIRE ELECTRICAL 14 AWG-2 
3 93464999 C WIRE ELECTRICAL 16 AWG -9 
3 93508555 B WIRE ELECTRICAL 14 AWG -5 
3 93508666 B WIRE ELECTRICAL 14 AWG -6 
3 93508999 B wIRE ELECTRICAL 14 AWG -9 
3 93464000 C wlRE ELECTRICAL 16 AWG -0 
3 24524804 J TERMINAL. LUG CRIMP-INSULATED 
3 24536112 F TERMINAL. SOLOERLESS RING 
3 24552309 C INS SLV. 5/8 LG 14 Aw G BLK 
3 93943001 CONTAcT. SOCKET, SERIES .090 
3 245286 16 E INS SLEEVING, ELEC-BULK 
3 93947006 B CONNECTOR sOCKET HOUSING 

2 325864 00 COVER DISTRIBUTION 80X 
1 18071700 B PANEL CONNECTOR 
1 32584800 A PIN PIVOT 
1 18494800 0 CHASSis ASSEMBLY 1732 

2 17901553 E 5w40 SCR THO ROLL PHL H PAN IN 8/25 / 67 
2 17Q01555 E 5-40 SCR THO ROLL PHL H pAN IN 8/25/67 
2 32585400 A CARD SPACER ASSV IN 3/21/67 
2 09040201 WASHER LOCK-DISH TYPE IN 01 0/00 
2 32584200 A ANGLE MOUNTING MOUNTING BAR 
2 25152900 B MTG., BAR, CONNECTOR (01-42) IN 3 / 21/67 
2 32585000 BRACKET MTG CONNECTOR 
2 18071800 E FRAME CHASSIS 
2 11412600 a STRIP, MARKER (01-2}) IN 3/21/67 
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1732-A 18455100 C MODEL. 1732A MAG TAPE ~ONT 

L. E V E l PARTNO REV EFFECTI V lTY 

2 1141 2700 B STRIP, MARKER (22.42) IN 3/21167 
2 25i53100 STRIP MARKER NARROw (01_21) 

( 3 10057600 A EXTRUSION NARROW MARKER STRIP IN 01 0/00 2 25153200 STRIP MARKER NARRO~ (22_42) 
3 10057600 A EXTRUSION NARROW MARKER STRIP IN 01 0/00 

2 1000leO{) S cONN RECEP 30 SOCKET CONTACT IN 3/21/67 
2 30094402 CONN RECEPT 10 CONTACT (R~D) 
2 30094410 CONN RECEPT 10 CONTACT (BLACK 
2 30094406 CONN RECEPT 10 CONTACT (BLUE) 
2 32586300 SHEET FIllER CHASSIS IN 3/21/67 
2 30013802 8 SPACER IN 3/21/67 
2 30002201 F CAP FXD ElECTROL.YTIC IN 3/21/67 
2 25}51200 RIM lATCH.POwER SUPPLY 
2 18894400 A pANEL SWITCH IN 12/19/67 
2 24550900 A SW TGl OPST 2POS 15A.120VAC IN 12/ 19/67 
2 18090100 A CONNECTOR ASSEMBLY lEI 

3 24548307 J WIRE ElEC STRO INS. UL APPO 
3 24548311 J WIRE ElEC STRO INS. UL APPO 
3 24548312 J WIRE ElEC STRO INS. UL APPO 
3 24548313 J WIRE EL.EC STRO INS. UL. APPO 
3 24548314 J WIRE EL.EC STRO INS. u~ APPO 
3 24500810 F INSUL.~TION SLEEVING EL.ECT 
3 24500707 G PIN TAPER .. 
3 93943001 CONTACT, SOCKET, SERIES .090 
3 93947001 CONNECTOR (SOCKET ~OUSING) 

2 18494900 A CARD PLACEMENT MODEL 1732 A 
3 10242401 D CARD ASSEMBLY TYPE 03A 
3 10242701 D CARD ASSEMBLY TYPE 04 
3 10243001 A CARD ASSEMBLY TYPE 05A 
3 10201801 B CARD ASSEMBLY TYPE 11A 
3 10201901 B CARD ASSEMBLY TYPE 12A IN 1/ 4/68 
3 10202001 C CARD ASSEMBLY TYPE 13A IN 1/ 4/68 
3 10202501 B CARD ASSEMBLY TYPE 14A 

,3 10202601 B CARD ASSEMBLY TYPE 15A 
3 10232201- D CARD ASSEMBLY TYPE 20A IN 1/ 4/68 
3 10202801 B CARD ASSEMBLY TYPE 21A 
3 10203401 B CARD ASSEMBLY TYPE 22A 
3 10203501 C CARD ASSEMBLY TYPE 23A 
3 10203601 B CARD ASSEMBLY TYPE 24A 
3 10232501 A CARD ASSEMBLY TYPE 28A 
3 10232801 B CARD ASSEMBLY TYPE 29B IN 1/ 4/68 
3 10334401 .B CARD ASSEMBLY TYPE 30A 
3 10203701 B CARD ASSEMBLY TYPE 31A 
3 10203801 B CARD ASSEMBLY TYPE 32A 
3 10203901 B CARD ASSEMBLY TYPE 33A IN 1/ 4/68 
3 10005901 A CARD ASSEMBLY TYPE 62 
3 10335201 CARD ASSEMBLY TYPE 73A 
3 10213501 CARD ASSEMBLY TYPE 77 
3 24406901 H CARD ASSEMBLY TYPE 97B 
3 24414101 C CARD ASSEMBLY TYPE 244141 
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1732-A 

L E 

3 
3 
3 
3 
3 
3 
3 
3 

2 
3 
3 

VEL 

18455100 C 

PARTNO REV 

93279079 B 
93279080 B 
17678800 A 
50020602 00 
50025700 A 
17683900 E 
17684200 A 
17684500 A 

18089900 A 
24548301 J 
24548303 J 

MODEL 1732A MAG TAPE '-ONT 

CARD ASSEMBLY TYPE CC82-1 
CARD ASSEMBLY TYPE CC82-2 
CARD ASSEMBLY TYPE Ell 
CARD ASSEMBLY TYPE 1SC 
CARD ASSEMBLY TYPE OSA 
CARD ASSEMBLY TYPE P14 
CARD ASSEMBLY TYPE P15 
CARD ASSEMBLY TYPE P16A 

CABLE ASSY.24 PIN 
WIRE ELECT 24 AWG - 0 
WIRE ELEC STRO INS. UL APPO 
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1732 ... A 18455100 C MODEL 1732A MAG TAPE ~ONT 

l E VEL PARTNO REV EFFECTI VITY 

3 24548305 J WIRE ELEC STRO .INS. Ul APPO 
3 24548306 J WIRE ElEC STRO INS. ul AP~O 
3 24548307 J WIRE ELEC STRD INS. Ul APPO 
3 24548311 J WIRE ElEC STRO INS. Ul ApPO 
3 24548312 J WIRE ElEC STRO INS. UL APPO 
3 24548313 J WIRE ElEC STRO INS. Ul APPO 
3 24548314 J WIRE ELEC STRO INS. UL APPO 
3 24548315 J WIRE ElEC STRO INS. Ul APPO 
3 24548316 J WIRE ElEC STRO INS. Ul APPO 
3 24548317 J WIRE ElEC STRO INS. Ul APPO 
3 24548318 J WIRE ElEC STRO INS. Ul APPO 
3 24548319 J WIRE ElEC STRO INS. Ul APPO 
3 24548320 J WIRE ElEC STRO INS. Ul APPO 
3 24548321 J WIRE ElEC STRO INS. uL. APPO 
3 24548322 J WIRE ElEC STRD INS. Ul APPO 
3 24548323 J WIRE ElEC STRD INS. UL. APPO 
3 24548324 J WIRE ElEC STRO INS. Ul APPO 
3 24548325 J WIRE ElEC STRO INS. Ul APPO 
3 24548326 J WIRE ElEC STRD INS. UL. APPO 
3 24548327 J WIRE ElEC STRO INS. Ul APPO 
3 24548328 J WIRE ElEC STRO INS. UL. APPO 
3 24548300 J WIRE. ELECT. 24 AWG INSUl.U/L. 
3 24500810 F INSUL.~TION SlEEVING ELECT 
3 24500707 G PIN TAPER . 
3 24512001 C CONN RECEP. 4 HOLE PNL. MTG 24 

2 18487800 A CABL.E ASSY lAl 24 PIN 
3 24548301 J WIRE ELECT f4 AWG • 0 
3 24548303 J WIRE ElEC S RD INS. UL. APPO 
3 24548305 J .WIRE ElEC STRO INS. UL. APPO 
3 24548306 J WIRE ElEC STRO INS. UL. APPO 
3 24548307 J WIRE EL.EC STRO INS. UL. APPO 
3 24548311 J WIRE EL.EC STRO INS. UL. APPO 
3 24548312 J WIRE ElEC STRO INS. UL. APPO ~ 
3 24548313 J WIRE ElEC STRO INS. UL. APPO 
3 24548314. J WIRE ElEC STRO INS. UL. APPO 
3 2454B315 J WIRE ElEC STRD INS. UL. APPO ~ 
3 24548316 J WIRE ElEC STRO INS. UL. APPO \j 

3 24548317 J WIRE ElEC STRO INS. U~ APPO 
3 24548318 J WIRE ElEC STRO INS. UL. APPO 

~ 3 24548319 J WIRE ElEC STRO INS. UL. APPO 
3 24548320 J WIRE ElEC STRO INS. Ul APPO 
3 24548321 J WIRE ElEC STRO INS. UL. APPO 
3 24548322 J WIRE ElEC STRO INS. UL. APPO ~ 3 24548323 J wIREEL.EC STRO INS. UL. APPO 
3 24548324 J WIRE ElEC STRD INS. UL. APPO 
3 24548325 J WIRE ElEC STRO INS. UL. APPO ~ 3 24548326 J WIRE ELEC STRO INS. UL APPO 
3 24548327 J WIRE ELEC STRO INS. Ul APPO 
3 24548328 J WIRE ELEC STRO INS. Ul APPO 

4 3 24548300 J WIRE. ELECT, 24 AWG INSUL.U/l 
3 24500810 F INSUliTION SLEEVING ELECT 
3 24500707 G PIN TAPER 
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1132-A 18455100 e MOOEL 1132A MAG TAPE CONT 

L E VEL PARTNO REV EFFECTIVITY 

3 24512001 e eONNREeEP. 4 HOLE PNl MTG 24 
3 24500808 F INSULATION SlEEVING ELECT IN 0/ 0/00 

2 18526400 A CABLE ASSY 1A2 24 PIN 
3 24548301 J WIRE ELECT 24 AWG - 0 
3 24548303 J WIRE ElEe STRD INS. uL APPO 
3 24548305 J WIRE ELEe STRO INS. UL APPO 
3 24548306 J WIRE ElEe STRO INS. UL APPO 
3 24548301 J WIRE ElEe STRO INS. UL APPO 
3 24548311 J WIRE ELEe sTRD INS. UL. ApPo 
3 24548312 J WIRE ElEe STRO INS. UL APPO 
3 24548313 J WIRE ElEe STRD INS. UL APPO 
3 24548314 J WIRE ELEe STRD INS. UL APPU 
3 24548315 J wIRE ElEe STRO INS. UL APPO 
3 24548316 J WIRE ELEe STRO INS. UL APPO 
3 24548317 J WIRE ELEe sTRO INS. UL APPO 
3 24548318 J WIRE ElEe STRO INS. UL APPO 
3 24548319 J WIRE ElEe sTRO INS. Ul APPO 
3 24548320 J WIRE ElEe STRO INS. UL APPO 
3 24548321 J WIRE ElEe STRD INS. Ul APPO 
3 24548322 J WIRE ELEe STRO INS. uL APPO 
3 24548323 J wIRE ELEe STRO INS. UL APPO 
3 24548324 J WIRE ElEe STRD INS. Ul APPO 
3 24548325 J WIRE ElEe sTRO INS. Ul APPO 
3 24548326 J WIRE ElEe STRD INS. Ul APPO 
3 24548327 J WIRE ELEe STRD INS. UL APPO 
3 24548328 J WIRE ELEe STRO INS. UL APPO 
3 24548300 J WIRE. ELECT' 24 AWG INSUltU/l 
3 24500810 F INSULATION SLEEVING ELECT 
3 24500107 G PIN TAPER 
3 24C;12001 e cONN REeEP. 4 HOLE PNL. MTG 24 
3 24500808 F INSUL~TION SLEEVING ELECT 

2 18090900 A CABLE ASSY.24 PIN 
3 245483 01 J WIRE ELECT 24 AWG - 0 
3 24548303 J wIRE ElEe STRD INS. uL. APPU 
3 24548305 J WIRE ElEe STRO INS. UL. APPO 
3 24548306 J wIRE ElEe sTRO INS. uL APPO 
3 24548307 J WIRE ELEe STRO INS. UL APPO 
3 24548311 J wIRE ELEe STRO INS. UL APPO 
3 24548312 J WIRE ElEe STRO INS. UL. APPO 
3 24548313 J WIRE ElEe sTRO INS. UL. APPO 
3 24548314 J WIRE ELEe sTRO INS. Ul APPO 
3 24548315 J WIRE ELEe STRO INS. UL APPO 
3 24548316 J WIRE ElEe STRO INS. UL APPO 
3 24548311 J WIRE ELEe STRO INS. UL. APPO 

"" 3 24548318 J WIRE ELEe sTRO INS. Ul APPO 
3 24548319 J WIRE ElEe sTRD INS. ul APPO 
3 24548320 J WIRE ElEe STRD INS. UL APPO 
3 24548321 J WIRE ElEe sTRO INS. UL APPO 
3 24548322 J WIRE ElEe STRO INS. Ul APPo 

.' 3 24548323 J wIRE ElEe STRD INS. UL APPD 
3 24548324 J WIRE ElEe STRO INS. UL. APPO 

"t 3 24548325 J WIRE ElEe STRO INS. ul APPO 
.r-" 
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1732-A 18455100 C MOOEl 1732A MAG TAPE CONT 

L E VEL PARTNO REV EffECn VITV 

3 31000005 B WIRE, 24GA TWIST, PRe 8R ... W/Bl 
3 31000006 B WIRE, 24GA TWIST, PRe RO"W/RD 
3 31000007 B WIRE, 24GA TWIST, PRe RD ... W/VE 
3 31000008 B WIRE, 24GA TWIST, PRe RD-W/8L 
3 31000009 B WIRE, 24GA TWIST, PRe RO",W/GV 
3 31000010 B wIRE. 24GA TwIST, PRe RD-W/Bl 
3 31000011 B WIRE' 24GA TWIST' PRe OR-W/RO 
3 31000012 B WIRE, 24GA TWIST, PRe OR-WIVE 
3 31000013 B WIRE. 24GA TWIST, PRe OR-W/BL 
3 31000014 B WIRE, 24GA TWIST, PRe OR.W/GV 
3 31000015 B WIRE. 24GA TWIST, PRe OR .. W/AL 
3 31000016 B WIRE, 24GA TWIST, PRe VE-W/R 
3 31000017 B WIRE. 24GA TWIST, PRe VE-W/VE 
3 31000018 B WIRE, 24GA TwIST, PRe YE-W/Bl 
3 31000019 B wIRE, 24GA TWIST, PRe VE-W/GV 
3 31000020 B wIRE. 24GA TWIST. PRe 'fE-W/Bl 
3 31000021 B WIRE, 24GA TWIST. PRe GR .. W/RO 
3 31000022 B WIRE, 24GA TWIST, PRe GR.W/VE 
3 31000023 B WIRE' 24GA TWIST, PRe GR.W/BL 
3 31000024 B WIRE. 24GA TWIST, PRe GReW/GY 
3 31000025 B WIRE. 24GA TWIST, PRe GR.W/Bl 
3 31000026 B WIRE. 24GA TWIST, PRe BlU"W/R 
3 31000027 B WIRE, 24GA TWIST, PRe BlU-W/V 
3 31000028 B WIRE. 24GA TWISTt PRe BlU-W/B 
3 31000029 B WIRE' 24GA TWIST, PRe BlU-W/B 
3 24548303 J WIRE ElEC STRO INS. UL APPO 
3 24548307 J WIRE ElEC STRO INS. UL APPD 
3 24548301 J WIRE ELECT 24 AWG .. 0 
3 30000901 K CONN. RECP ElEC 61 PIN CONT 
3 30000902 K F.EMAlE CONTACT 
3 008650()4 H GROM STR REl 0.468 10 
3 24500810 F INSULATION SlEEVING ELECT 
3 24500707 G PIN TAPER 
3 24528639 E INS SLEEVING, ElEe-BULK 

2 18091100- A CA8LE ASSEMBLY 61 PIN 
3 31000001 B WIRE. 24GA TwIST, PRe BR_W/RD 
3 31000002 B WIRE, 24GA TWIST, PRe BR-W/VE 
3 31000003 B wIRE, 24GA TWIST, PRe BR ... W/Bl 
3 31000004 B WIRE. 24GA TWIST. PRe BR-W/GV 
3 31000005 B WIRE. 24GA TWIST, PRe BR.W/Bl 
3 31000006 B wIRE, 24GA TWIST, PRe RD-W/RD 
3 31000007 B WIRE, 24GA TWIST, PRe RO ... W/YE 
3 31000008 B WIRE, 24GA TWIST, PRe RD_W/Bl 
3 31000009 B WIRE' 24GA TWIST, PR. RD-W/GY 

... 3 31000010 B WIRE. 24GA TWIST, PRe RD ... W/Bl 
3 31000011 B wIRE, 24GA TWIST, PR. OR.W/RD 
3 31000012 8 WIRE, 24GA TWIST. PR. OR.W/VE 
3 31000013 B WIRE, 24GA TwIST. PRe OR-W/Bl 
3 31000014 B WIRE' 24GA TWIST, PRe OR-W/GV 

iW>/ 3 31000015 B WIRE, 24GA TWIST, PRe OR"W/Bl 
3 31000016 B WIRE, 24GA TWIST, PR. VE-W/R 

~" 3 31000017 ~ wIRE, 24GA TWIST, PR. YE-W/YE 
;.", 
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1732 .. A 18455100 C MODEL 1732A M~G TAPE ~ONT 

L E VEL PARTNO REV EFFECTIVITY 

3 31000018 8 WIRE,. 24GA TWIST, PRe YE-W/BL 
3 31000019 B wIRE, 24GA TwIST, PRe VE",W/GY 
3 310()0020 B WIRE. 24GA TwIST, PRe YE",W/BL 
3 31000021 B WIRE. 24GA TWIST, PRe GR .. W/RD 
3 31000022 B WIRE' 24GA TWIST, PRe GR-W/YE 
3 31000023 B wIRE, 24GA TwIST, PRe GR_W/BL 
3 31000024 B WIRE' 24GA TWISTt PRe GR",W/GV 
3 31 000025 B WIRE, 24GA TWIST. PRe GR-W/BL 
3 31000026 B WIRE, 24GA TwIST, PRe BLU-W/R 
3 31°80027 B WIRE, 24GA TWIST, PRe BLU-W/V 
3 3 0 002e B WIRE, 24GA TWIST. PRe BLU·W/B 
3 31000029 B WIRE, 24GA TWIST, PRe BLU-W/B 
3 24548303 J WIRE ELEC STRD INS. UL APPo 
3 24548307 J WIRE ELEC STRD INS. UL APPo 
3 24548301 J WIRE ELECT. 24 AWG - 0 
3 30000902 K FEMALE CONTACT 
3 00865004 H GROM STR REL 0.468 10 
3 24500810 F INSULATION SLEEVING ELECT 
3 24500707 G PIN TiPER 
3 30000901 K CONN. RECP EL~C 61 PIN CONT 
3 24528639 E INS SlEEVING, ELEC·BULK 

2 18531300 A CABLE ASSV IF2 61 PIN 
3 31000001 B wIRE, 24GA TWIST, PRe BR.W/Ro 
3 . 31000002 B WIRE, 24GA TWIST, PRe BR.W/VE 
3 31000003 B WIRE. 24GA TwIST, PRe BR-W/BL 
3 31000004 B WIRE, 24GA TWIST, PRe BR-W/GV 
3 31000005 B WIRE, 24GA TWIST, PRe BR_W/BL 
3 31000006 B WIRE, 24GA TwIST, PRe Ro-W/Ro 
3 31000007 B WIRE. 24GA TWIST, PRe RO-W/VE ( 3 31000008 B WIRE, 24GA TwIST, PRe RO"W/BL 
3 31000009 B wIRE. 24GA TWIST. PRe RO ... W/GV 
3 31000010 B wIRE. 24GA TwIST, PRe RO.W/BL 

~ 3 31000011 B WIRE. 24GA TWIST, PRe OR-W/RO 
3 31000012 8 wIRE. 24GA TWIST. PRe OR.W/VE 
3 31000013. B WIRE. 24GA TWIST, PRe OR"W/BL 
3 31000014 B WIRE. 24GATWIST, PRe OR.W/GV ~ 3 31000015 B wIRE. 24GA TwIST, PRe OR.W/BL 
3 31000016 B WIRE, 24GA TWIST. PRe VE-W/R 
3 31000017 B WIRE. 24GA TWIST, PRe VE·W/VE 

~ 3 310000i8 B WIRE. 24GA TWIST. PRt VE"W/Bl 
3 31000019 B WIRE, 24GA TwIST, PRe VE-W/GV 
3 31000020 8 WIRE. 24GA TWIST, PRe YE-W/BL 

4 3 31000021 B WIRE. 24GA TwIST, PRe GR-W/RO 
3 31000022 8 WIRE. 24GA TWIST, PRe GR .. W/VE 
3 31000023 8 WIRE, 24GA TWIST, PRe GR_W/Bl 
3 31000024 B WIRE, 24GA TWIST, PRe GR .. W/GV 

-3 31000025 8 WIRE. 24GA TWIST, PRe GR-W/Bl 
3 31000026 8 WIRE, 24GA TWIST, PRe BLU·W/R 
3 31000027 B WIRE. 24GA TWIST' PRe BlU·W/Y 4 3 31000028 B WIRE. 24GA TwIST, PRe BlU-W/B 
3 31000029 B WIRE. 24GA TWIST, PRe BlU-W/B 
3 24548303 J WIRE flEC STRD INS. uL APPO 
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1732-A 18455100 C MODEL 1732A MAG TAPE ~ONT 

lEV E l PARTNO REV Ef'f'ECTI V ITV 

3 24548321 J WIRE. ElEC STRD INS. Ul APPO 
3 24548323 J WIRE ElEC STRO INS. UL APPO 
3 24548324 J WIRE ElEC STRO INS. UL APPO 
3 24548325 J WIRE ElEC STRD INS. UL APPO 
3 24548326 J WIRE ElEC STRO INS. UL APPO 
3 24548327 J WIRE ELEC STRD INS. UL APPO 
3 24500804 f' INSULATION SlEEVING ELECT 
3 245008)0 f' INSULiTION SlEEVING ELECT 
3 24500707 G PIN TAPER 
3 24548322 J WIRE ElEC STRO INS. UL APPO 
3 24548328 J WIRE ElEC STRD INS. UL APPO 

2 18090400 A CABLE ASSEMBLY, 1 HI-3 PIN 
3 24548301 J WIRE ELECT 24 AWG - 0 
3 31000001 B WIRE, 24GA TWIST, PRe BR.W/RD 
3 24528612 E INS. SLY' ElEC-BUlK 
3 24500707 G PIN TAPER .. 
3 24500810 f' INSULATION SlEEVING EL.ECT 
3 24500808 f' INSUL.iTION SlEEVING ELECT 
3 17896900 B CONNECTOR RECEP 3 CONTACTS 

2 18090500 A CABLE ASSY 3 PIN 
3 31000002 B WIRE. 24GA TWIST. PRe BR.W/YE 
3 24548301 J WIRE ELECT 24 AWG - 0 
3 24500707 G PIN TAPER 
3 24500810 f' INSULATION SlEEVING EL.ECT 
3 24528612 E INS. SLY, ELEC-BULK 
3 17896900 B cONNECTOR RECEP 3 CONTACTS 
3 24500808 f' INSULATION SlEEVING ELECT 

2 18090600 A CABL.E ASSY. 3 PIN 
3 31000003 B WIRE. 24GA TWIST, PRe 8R-W/Bl 
3 24548301 J WIRE ELECT 24 AWG - 0 
3 24500707 G PIN TiPER 
3 24500810 F INSULATION SlEEVING EL.ECT 
3 24S286~5 E INS SlEEVING. ElEC-BUlK 
3 17896900 B CONNECTOR RECEP 3 CONTACTS 

2 18092201. B SWITCH ROT 2_17 POS 1 POl/SEC 
1 00853907 WASHER THRUST ~ 1 00855129 A BRG SLY f'lG .250 
1 00856810 BRG SlV-f'lG NYLON -376 
1 25160900 B STRIKE lATCH - PWR SUP 1 1 32584900 A SPACER STRIKER 
1 30i21811 D STRAP GROUND 

2 24536117 f' TERMINAL. SOlDERlESS RING IN 1/16/67 
~ 2 24534806 A SHIELD. ELECT' BRAIDED-BULK IN 41 8/66 

1 24501601 G BLOCK, TERMINAL 
1 24501656 G BLOCK TERMINAL 
1 24515636 U lENS INDICATOR lIGHT DIVIDEO ~ 1 17981102 H lENS INDICATOR COPORATE SW 
1 245117;2 l lENS. IND. lIGHT 
1 45948504 A 1/0 TERMINATION ASSY 4 1 24515806 A lAMP. INCANDESCENT 
1 18494300 C CONN ASSEMBLY lEI 
2 24548307 J WIRE ElEC STRO INS. UL APPD IN 51 3/67 

4 
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1732-A 18455100 C MODEL 1732A MAG TAPE CONT 

l E V E L PARTNO REV EFFECTIVITY 

2 24548311 J WIRE ELEC STRD INS. UL APPO IN 51 3/67 
2 24548312 J WIRE ELEC STRD INS. UL APPO IN 51 3/67 
2 24548313 J WIRE ElEC STRD INS. UL APPO IN 51 3/67 
2 24548314 J wIRE ElEC STRD INS. UL APPD IN 51 3/67 
2 24528617 E INS SlEEVING, ElEe-BULK IN 51 3/67 
2 939480()l CONNECTOR (PIN HOUSING) 
2 93942001 CONTACT PIN SERIES .090 
2 24552314 C INS SlV, 5/8 lG 10 AWG BlK 
2 24511601 0 LAMPHOlDER 

1 18455700 C WIRE LIST~ FINAL ASSEMBLY IN 21 2/67 
2 93464666 C WiRE ELECTRICAL 16 AWG -6 IN 21 2/67 
2 93464000 C WIRE ELECTRICAL 16 AWG -0 IN 21 2/67 
2 93464222 C WIRE ELECTRICAL 16 AWG -2 IN 21 2/67 
2 24500702 G pIN TiPER IN 21 2/67 

2 24528639 E INS SLEEVING, ElEC-SULK IN 21 2/67 
2 18132601 B LEAD ELECT 24 GA 3 IN BLACK 
2 18j32602 B lEAD ELECT 24 GA 3 IN REO 
2 18132603 B lEAD ELECT 24 GA 3 IN BlUE 
2 24548301 J wIRE ELECT 24 AWG - 0 
2 24548303 J WIRE ElEC sTRD INS. UL APPD 
2 24548307 J WIRE ElEC sTRD INS. Ul APPO 
2 24500707 G PIN TAPER 
2 24500810 F INSULATION SLEEVING ELECT IN 21 2/67 
2 17743003 G LEAO ELECT 18 GA 5 IN BLUE 
2 17743002 G lEAO ELECT 18 GA 5 IN REO 
2 24528613 E INS SlEEVING, ElEC-BULK IN 21 2/67 

1 45738000 00 00000000000000000000000000000000 IN 21 2/67 
1 25161711 K PLATE IDENTIFICATION IN 9/15/67 
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1732_B 18455200 C MODEL 1732B MAG TAPE ~ONT 

L E V E L PARTNO REV ~FFECTIVITY 

1 18452001 A riiSTRIBUTION BOX ASSY 
2 24547501 B PLATE WARNING 
2 18450600 A BOX DISTRIBUTION POWER 
2 00838200 H NUT U TYPE NO. 6_32NC 
2 10127111 SCR MACH PAN PHL 6_32 
2 10127113 SCR MicH PAN PHL 6-32 
2 09018412 C SCR MACH PAN HD PHL NO.6 
2 loi27121 SCR MicH PAN PHL 8-32 
2 10127124 SCR MACH PAN PHL 8-32 
2 10125106 HEXAGON MAtHINE SCREW NUTS 
2 10126103 INTERNAL TOOTH LOCK WASHERS 
2 101261 04 INTERNAL TOOTH LOCK WASHERS 
2 10125606 PLAIN WASHERS 
2 24550608 0 CKT BRK SP 115V 60CPS 
2 24501204 STRIP TERMINAL 
2 24501605 G aLaCK, TERMINAL 
2 24502204 B sTRIP MARKER 1 THRU 4 
2 24533300 A FUSE HOLDER _ 1/4 X i 1/4 FUSE 
2 2451 8101 0 CONN FLEX. CND AND CABLE ( 2 24518102 0 CONN FLEX. CND AND CABLE 
2 32586400 cOVER DISTRIBUTION sOX 
2 118165ch E pROC SPEC PWR SUP +20V (SA) 

( 2 25865~0 A BRACKET MOUNTING POWER SuPPLY 
2 . 18494401 8 WiRE LIST DISTRIBuTION BOX 

.. -
... q;C'f""! 
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~ 
'~ 

~ 

~ 

"' . ~ 
1 18071700 8 PANEL CONNECTOR 

4 1 32584800 A PIN PIVOT 
1 18494800 0 CHASSIS ASSEMBLY 1732 

2 17901553 E 5-40 SCR THO ROLL PHL H PAN IN 8/25/ 67 
2 1790 1555 E 5-40 SCR THO ROLL PHL H PAN IN 8/25/67 C 2 32585400 A CARD SPACER ASSy IN 3/21/67 
2 09040201 WASHER LOCK-DISH TYPE IN 01 0/ 00 
2 32~84200 A ANGLE MOUNTING MOUNTING BAR C 2 25152900 B MTG •• 8AR. CONNECTOR '01-'2) IN 3/ 2}/67 
2 32585000 BRACKET MTG CONNECTOR 
2 18071800 E FRAME CHASSIS 

C 
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Rev A 

18455200 C MODEL. 17328 MAG TAPE ~ONT 

PARTNO REV 

93279079 B CARD .ASSEMBLY TYPE CC82-1 
93279080 B CARD ASSEMBLY TYPE CC82-2 
17678800 A CARD ASSEMBLY TYPE Ell 
50020602 00 CARD ASSEMBLY TYPE 1SC 
50025700 A CARD ASSEMBLY TYPE OSA 
17683900 E CARD ASSEMBLY TYPE P14 
17684200 A CARD ASSEMBLY TYPE P15 
17684500 A CARD ASSEMBLY TYPE P16A 

-
18089900 A CABL.E ASSY.24 PIN 
2454B301 J WIRE EL.ECT 24 AWG - 0 
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1732-8 18455200 C MODEL. 1732B MAG TAPE CONT 

l E VEL PARTNO REV ~FFECTtVtT'( 

3 24548303 J WIRE ElEC sTRO INS. uL. APPO 
~ 

3 24548305 J WIRE EL.EC STRO INS. Ul APPO 
3 24548306 J WIRE ElEC STRO INS. UL. APPO 
3 24548307 J WIRE ElEC STRO INS. UL. APPO 
3 24548311 J WIRE ElEC STRb INS. UL. APPO 
3 24548312 J WIRE ElEC sTRO INS. uL. APPO 
3 24548313 J wIRE EL.EC STRO INS. uL. APPO 

,;!, 3 24548314 J WIRE EL.EC STRO INS. UL. APPO 
3 24548315 J WIRE EL.EC ITRO INS. UL. ApPO 
3 24548316 J III RE ElEC TRO INS. UL. APPO 

~, 3 24548317 J WIRE ElEC STRO INS. UL. APPO 
3 24548318 J WIRE ElEC STRO INS. UL. APPO 
3 24548319 J WIRE ElEC STRO INS. UL. APPO 
3 24548320 J WIRE ElEC STRO INS. Ul APPO 

" 

3 24548321 J WIRE ElEC STRO INS. uL APPO 
3 24548322 J WIRE ElEC STRO INS. UL APPO 
3 24548323 J WIRE ElEC STRO INS. UL APPO 
3 24548324 J WIRE EL.EC STRO INS. uL APPO 

y' 3 24548325 J WIRE ElEC SlRO INS. Ul APPO 
3 24548326 J WIRE ElEC STRO INS. UL APPO 
3 24548327 J WIRE ElEC STRO INS. Ul APPO 
3 24548328 J WIRE ElEC STRO INS. UL APPO 
3 .24548300 J WIRE. ELECT. 24 AWG INSUL'U/l 
3 24500810 F INSULATION SlEEVING ELECT 
3 24500707 G PIN TiPER 

» 
/ 3 24512001 C CONN RECEP. 4 HOLE PNL. MTG 24 

2 18487800 A CABLE ASSY 1Al 24 PIN 
"- 3 24548301 J WIRE ELECT 24 AWG - 0 
y' 

3 24548303 J WIRE ElEC STRO INS. UL. ApPO 
3 24548305 J WIRE ElEC STRO INS. UL. APPO 

"' 
3 24548306 J WIRE ElEC STRO INS. uL. APPO 
3 24548307 J WIRE ElEC STRO INS. UL. APPO 

~I 3 24548311 J WIRE ElEC STRD INS. uL. APPO 
3 24548312 J wIRE flEC sTRO INS. UL APPO 

~, 3 24548313 . J WIRE ElEC STRD INS. UL APPO 
3 24548314 J WIRE ElEC SlRO INS. Ul APPO 
3 24548315 J WIRE ElEC STRO INS. uL APPO 

""'. 3 24548316 J WIRE EL.EC STRO INS. uL. APPO 
3 24548317 J WIRE ElEC STRO INS. UL APPO 
3 24548318 J WIRE ElEC STRO INS. Ul APPO 

..... 3 24548319 J WIRE ELEC STRO INS. UL. APPO 
3 24548320 J WIRE ElEC STRO INS. uL. APPO 

_./ 3 24548321 J WIRE flEC STRO INS. UL APPO 
3 24548322 J WIRE flEC STRO INS. uL. APPO 

""" 3 24548323 J WIRE flEC STRO INS. Ul APPO 
..... / 3 24548324 J WIRE ElEC STRO INS. uL. APPO 

3 24548325 J WIRE ElEC STRO INS. Ul APPO 
.'''\ 3 24548326 J WIRE flEC STRO INS. UL APPO 

, 3 24548327 J WIRE ElEC STRO INS. UL APPO ..,v 
3 24548328 J WIRE flEC STRO INS. UL APPO 

1''''1\ 
3 24548300 J WIRE. ELECr. 24 AWG INSUL.U/L. 

~ 
3 24500810 F INSUliTION SlEEVING ELECT 

3-17 Rev A 
~ 
~ 

~, 

io...Y 
i 

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



]732-e 18455200 C MODEL. 1732B MAG TAPE ~ONT 

lEV E l PARTNO REV EFFECTIVITY 

3 24500707 G PIN TiPER 
3 24512001 C CONN RECEP. 4 HOL.E PNL. MTG 24 
3 24500808 F INSUL.ATION SlEEVING ELECT IN 01 0/00 

2 18526400 A CABL.E ASSY lA2 24 PIN' 
3 24548301 J WIRE EL.ECT 24 AWG - 0 
3 24548303 J WIRE EL.EC STRD INS. UL. APPO 
3 24548305 J WIRE EL.EC STRD INS. UL. APPD 
3 24548306 J WIRE ElEC STRD INS. Ul APPO 
3 24548307 J WIRE ElEC STRO INS. UL APPO 
3 24548311 J WIRE ElEC STRD INS. UL. APPO 
3 24548312 J WIRE EL.EC STRD INS. UL. APPO 
3 24548313 J WIRE ElEC STRO INS. U~ APPO 
3 24548314 J WIRE ElEC STRO INS. UL APPO 
3 24548315 J WIRE flEC STRD INS. UL APPO 
3 24548316 J WIRE flEC STRD INS. Ul APPO 
3 24548317 J WIRE ElEC STRO INS. UL AP~D ~ 3 24548318 J WIRE ElEC STRD INS. UL APPO 
3 24548319 J WIRE ElEC STRO INS. UL APPO 
3 24548320 J WIRE flEC STRO INS. UL. APPO 

~ 3 24548321 J WIRE flEC STRO INS. UL. APPO 
3 24548322 J WIRE fL.EC STRO INS. UL. APPO 
3 24548323 J WIRE ElEC STRD INS. UL. APPO 

( 3 24548324 J WIRE ElEC STRD INS. Ul APPO 
3 '24548325 J WIRE ElEC STRD INS. UL. APPO 
3 24548326 J WIRE ElEC STRD INS. Ul APPO 
3 24548327 J WIRE ElEe STRD INS. UL APPO 
3 24548328 J WIRE flEC STRO INS. UL APPO \. 

3 24548300 J WIRE, EL.ECT, 24 AWG INSUl.U/l 
3 24500810 F INSUL.iTION SLEEVING ELECT 

C 3 24500707 G PIN TAPER 
3 24512001 C cONN RECEP. 4 HOLE PNL. MTG 24 
3 24500808 F INSUL.ATION SlEEVING EL.ECT 

~ 2 18090900 A CABL.E ASSY,24 PIN 
3 24548301 J WIRE ELECT 24 AWG - 0 
3 24548303 J wIRE EL.EC STRO INS. uL. APPO 
3 24548305 J WIRE ElEC STRO INS. uL APPO ~ 3 24548306 J WIRE flEC STRO INS. uL. APPO 
3 24548307 J WIRE ELEC STRD INS. uL. AP~O 
3 24548311 J WIRE ElEC STRO INS. Ul APPO 

~ 3 24548312 J WIRE ElEC STRO INS. UL. APPO 
3 24548313 J WIRE ELEC STRO INS. UL APPO 
3 24548314 J WIRE ElEC STRO INS. UL. APPO 

~ 3 24548315 J WIRE ElEC STRD INS. UL APPO 
3 24548316 J, WIRE ElEC STRD INS. UL. APPO 
3 24548317 J WIRE ElEC STRD INS. UL. APPO 
3 24548318 J WIRE ElEC sTRO INS. UL. APPO ~ 3 24548319 J wIRE ElEC STRD INS~ Ul APPO 
3 24548320 J WIRE ElEC STRO INS. UL APPO 
3 24548321 J WIRE ElEC STRO INS. UL APPO « 3 24548322 J WIRE ElEC STRO INS. uL APPO 
3 24548323 J WIRE EL.EC STRO INS. ul APPO 
3 24548324 J WIRE ElEC STRO INS. Ul APPO 

C 
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1732-B 18455200 C MODEL 1732B MAG TAPE ~ONT 

l E VEL PARTNO REV EFFECTIVITY 

3 24548325 J WIRE ElEC STRD INS. UL APPO 
3 24548326 J WIRE ElEC STRD INS. UL APPO 
3 24548327 J WIRE ELEC STRD INS. UL APPO 
3 24548328 J wIRE ELEC STRO INS. UL APPO 
3 24548300 J WIRE. ELECT, 24 AWG INSUl.U/l 
3 24500810 F INSULATION SlEEVING ELECT 
3 24500707 G PIN TAPER 
3 24512001 C CONN RECEP. 4 HOLE PNl MTb ~4 
3 24500808 F INSULATION SLEEVING ELECT 

2 18089800 B CABLE ASSY 61 PIN 
3 31000001 B WIRE. 24GA TWIST. PRe SR .. W/RD 
3 31000002 B WIRE. 24GA TWIST, PRe SR.W/YE 
3 31000003 B WIRE. 24GA TwIST, PRe BR.W/Bl 
3 31000004 B WIRE' 24GA TwIST' PRe BR-W/GY 
3 31000005 B WIRE. 24GA TWIST. PRe BR"W/Bl 
3 31000006 8 WIRE. 24GA TwIST, PRe RD.W/RD 
3 31000007 B WIRE. 24GA TWIST. PRe RD-W/YE 
3 31000008 B WIRE, 24GA TWIST, PRe RD-W/Bl 
3 31000009 S WIRE, 24GA TWIST, PRe RD.W/GY 
3 31000010 B WIRE, 24GA TwIST, PRe RD"W/Sl 
3 31000011 B wIRE. 24GA TWIST, PRe OR.W/RD 
3 31000012 B WIRE. 24GA TwIST. PRe OR-W/YE 
3 ~1000013 B WIRE. 24GA TwIST. PRe OR.W/Bl 
3 31000014 B WIRE, 24GA TwIST. PRe OR-W/GY 
3 31000015 B WIRE. 24GA TWIST. PRe OR-W/Bl 
3 31000016 B WIRE, 24GA TWIST. PRe YE.W/R 
3 31000017 B WIRE. 24GA TWIST, PRe YE·W/YE 
3 3100001B B WIRE. 24GA TWIST, PRe YE",W/Bl 
3 31000019 B WIRE. 24GA TWIST, PRe YE-W/GY 
3 31000020 B WIRE, 24GA TWIST. PRe YE_W/Bl 
3 31000021 B WIRE' 24GA TWIST, PRe GR .. W/RD 
3 31000022 B WIRE, 24GA TWIST, PRe GR-W/YE 
3 31000023 B WIRE. 24GA TWIST, PRe GR-W/Bl 
3 31000024 B WIRE. 24GA TWIST, PRe GR .. W/Gy 
3 31000025 B WIRE. 24GA TwIST, PRe GR-W/Bl 
3 31000026 B WIRE. 24GA TWIST. PRe BlU-W/R 
3 31000027 B WIRE. 24GA TWIST. PRe BlU-W/Y 
3 31000028 B wIRE, 24GA TwIST, PRe BlU-W/S 
3 31000029 S wIRE, 24GA TWIST. PRe BlU-W/B 
3 24548303 J WIRE ELEC STRO INS. UL APPO 
3 24548307 J wIRE ElEC STRD INS. UL APPO 

"", 3 24548301 J WIRE ELECT 24 AWG • 0 
3 30000902 K FEMALE CONTACT IN 7/26/68 
3 24500810 F INSULATION SlEEVING ELECT .". 3 24500707 G PIN TiPER 
3 30000901 K CONN. RECP ElEC 61 PIN CONT 
3 00865004 H GROM STR REl 0.468 10 
3 24528639 E INS SlEEVING, ElEC-SULK 

2 18531200 A CABLE ASSY IFl 61 PIN 
~" 3 31000001 8 WIRE, 24GA TwIST, PRe SR.W/RD 

3 31000002 8 WIRE, 24GA TwIST. PRe 8R.W/YE 
I""" 3 31000003 B WIRE. 24GA TwIST, PRe BR.W/Sl 
I..,p 

3-19 Rev A 

[ 

C 
- . -~.--~" '""-'4"'_~"'=""'--'~"""-."--~'~''''''''''''''"'''''-''-'''''-~''''''''''''''~'''''_'".''''''''7"~''-';-_'"',_, "., -->--;----..,---...,..-----. .=..=","'-



1732-B 18455200 C MODEL 1732B MAG TAPE CONT 

L E VEL PARTNO REV EFFECTIVITY 

3 31000004 B WIRE, 24GA TWIST, PRe BR .. W/GY 
3 31000005 B WIRE, 24GA TwIST, PRe BR.W/BL 
3 31000006 B WIRE, 24GA TWIST, PRe RO.W/RD 
3 31000007 B WIRE, 24GA TWIST, PRe RD.W/YE 
3 31000008 B WIRE. 24GA TwIST, PRe RO·W/BL 
3 31000009 B WIRE. 24GA TwIST, PRe RO .. W/GY 
3 31000010 B wIRE. 24GA TWIST, PRe RO.W/Bl 
3 31000011 B WIRE' 24GA TWIST, PRe OR.W/RD 
3 31000012 B WIRE' 24GA TWIST, PRe OR-W/YE 
3 31000013 B WIRE, 24GA TWIST, PRe OR"W/Bl 
3 31000014 B WIRE, 24GA TwIST. PRe OR .. W/GY 
3 31000015 B WIRE, 24GA TwIST, PRe OR"W/Bl 
3 31000016 B WIRE. 24GA TWIST, PRe YE .. W/R 
3 31000017 B WIRE, 24GA TwIST, PRe YE·W/YE 
3 31000018 B wIRE, 24GA TWIST, PRe YE-W/BL 
3 31000019 B WIRE. 24GA TWIST, PRe YE-W/GY 
3 31000020 B WIRE, 24GA TWIST, PRe YE-W/Bl 
3 31000021 B wIRE. 24GA TWIST, PRe GR.W/RO 
3 31000022 B WIRE, 24GA TwIST, PRe GR.W/YE 
3 31000023 B WIRE, 24GA TWIST, PRe GR .. W/Bl 
3 31000024 B WIRE' 24GA TWIST. PRe GR·W/GY 
3 31000025 B WIRE, 24GA TwIST, PRe GR.W/Bl 
3 31000026 B WIRE, 24GA TWIST. PRe BlU-W/R 
3 ' 31000027 B WIRE' 24GA TWIST, PRe BLU-W/Y 
3 31000028 B WIRE, 24GA TWIST, PRe BLU-W/B 
3 31000029 B WIRE. 24GA TwIST, PRe BLU-W/B 
3 24548303 J WIRE ElEC STRD INS. UL APPO 
3 24548307 J WIRE ElEC STRO INS. UL APPO 
3 245483C)l J wIRE ELECT 24 AWG .. 0 
3 30000901 I< CONN. RECP_ELEC 61 PIN CONT 
3 30000902 I< FEMALE CONTACT 
3 00865004 H GROM STR REl 0.468 10 

~ 3 24500810 F INSULATION SlEEVING ELECT 
3 24500707 G PIN TAPER 
3 24528639, E INS SlEEVING, ElEe-BULI< 

~ 2 18091100 A CABLE ASSEMBLY 61 PIN 
3 31000001 B WIRE, 24GA TWIST, PRe BR.W/RD 
3 31000002 B WIRE, 24GA TWIST, PRe BR.W/YE 
3 31000003 B wIRE. 24GA TWIST, PRe BR-W/Bl ~ 3 31000004 B WIRE. 24GA TWIST, PRe BR-W/GY· 
3 31000005 B WIRE, 24GA TwIST, PRe BR_W/Bl 
3 31000006 B WIRE, 24GA TWIST, PRe RO·W/RO 

~ 3 31000007 B WIRE, 24GA TWIST, PRe RD·W/YE 
3 31000008 B WIRE, 24GA TWIST, PRe RD ... W/BL 
3 31000009 B WIRE, 24GA TwIST, PRe RD·W/GY 

~ 3 31000010 B WIRE, 24GA TWIST, PRe RD-W/BL 
3 31000011 B WIRE. 24GA TWIST, PRe OR_W/RD 
3 31000012 B WIRE, 24GA TWIST, PRe OR.W/YE 
3 31000013 B wIRE, 24GA TWIST, PRe OR-W/Bl t 3 31000014 B WIRE. 24GA TWIST, PRe OR-W/GY 
3 31000015 B WIRE, 24GA TWIST, PRe OR.W/Bl 
3 31000016 B WIRE, 24GA TwIST, PRe YE_fl/R 
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1732 ... B 18455200 .C MODEL 17328 MAG TAPE CONT 

L E VEL PARTNO REV EFFECTIVITY 

3 24548303 J wIRE ELEC STRD INS. UL APPO 
3 24548307 J wIRE ElEC STRO INS. uL APPO 
3 245483()1 J WIRE ElECT,24 AWG - 0 
3 30000902 K FEMALE CONTACT 
3 24500810 F INSULATION SlEEVING ELECT 
3 24500707 G PIN TiPER 
3 00865004 H GROM STR REL 0.468 10 
3 30000901 K CONN, RECP ElEC 61 PIN CONT 
3 24528639 E INS SlEEVING, ELEe-BULK 

2 18494700 A LOGIC WIRE TAB 
3 24511402 F L.EADJELECTRI~AL. 2 INCH, IN 12/27/67 
3 24511403 F LEAO.ELECTRI~AL. 3 INCH. IN 12/21/67 
3 245Il 404 F. L.EAD.ELECTRICAL' It INCH. IN 12/27/67 
3 24511405 F lEAO.ELECTRI~AL. 5 INCH, IN 12/27/67 
3 24511 406 F L.EAO.ElECTRI~AL. 6 INCH, 
3 24511 407 F lEAD.ELECTRICAL' 7 INCH. IN 12/27/67 
3 24511408 F LEAO.ELECTRI~Al. 8 INCH. IN 12/27/67 
3 24511409 F LEAD.ELECTRI~AL' 9 INCH. IN 12/27/67 
3 24511410 F L.EAO.ELECTRICAL.I0 INCH. IN 12/27/67 
3 24511411 F LEAO,ElECTRICAL.ll INCH. 
3 24511 412 F L.EAD,ELECTRICAL'12 INCH. IN 12/27/67 
3 245Il 413 F LEAD.ELECTRICAL.13 INCH. IN 12/27/67 
3 24511414 F LEAOtELECTRI~Al.14 INCH. IN 12/27/67 
3 ' 24511415 F LEAOtELECTRI~AL'15 INCH. IN 12/21167 
3 245Il 416 F LEAO.ELECTRI CAl.16 INCH. IN 12/27/67 
3 24511417 F LEAD.ELECTRI~AL.17 INCH, IN 12/27/67 
3 24511418 F LEAO,ElECTRICAL.18 INCH. IN 12/27/67 
3 24511419 F LEAO,ELECTRICAL.19 INCH. IN 12/27/67 
3 24511420 F LEAO.ELECTRI~AL.20 INCH. IN 12/27/67 
3 24511421 F LEAO.ELECTRI~AL.21 INCH. 
3 24511422 F LEAO,ELECTRICALt22 INCH. IN 12/27/67 
3 24511423 F LEAD,ELEctRI~AL.23 INCH. 
3 24511424 F LEAO.ELECTRI~Al'24 INCH. (~ 

3 24511425 F LEAO.ELEctRI CAl.25 INCH. ~ 

3 24511426 F LEAD,ELECTRI~AL.26 INCH. 
3 24511427 F LEAO.EL.ECTRI~AL'27 INCH. IN 12/27/67 ,1 
3 24511 428 F L.EAO,ELECTRICAL..28 INCH. ~ 
3 24511429 F LEAOtELECTRI~Al.29 INCH. 

23 ~8894JOO A CONTROL PANEL. WIRE TABS IN 12/19/67 
~ 4548 11 J WIRE EL.EC STRD INS, UL. APPo 

3 24548312 J WIRE EL.EC STRO INS. uL. APPO 
3 24548313 J WIRE EL.EC STRO INS. UL. APPO 
3 24548314 J WIRE ElEC sTRO INS. uL. APPO ~ 3 24548315 J WIRE EL.EC STRO INS. UL APPO 
3 24548316 J WIRE EL.EC STRO INS. UL. APPO 
3 24548317 J WIRE ElEC STRO INS. UL APPO 

~ 3 24548318 J WIRE ElEC STRO INS. UL. APPO 
3 24548303 J WIRE ElEC STRO INS. UL APPO 
3 24548305 J WIRE ElEC STRO INS. UL APPO 

4 3 24548306 J WIRE ElEC STRO INS. UL APPO 
3 24548307 J WIRE ElEC STRO INS. UL APPO 
3 93462000 C WIRE EL.ECTRICAL 20 AWG -0 
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1732-8 18455200 C MODEL 17328 MAG TAPE CONT 

L E VEL PARTNO REV EFFECTIVITY 

3 24548320 J wIRE ELEC STRD INS. UL APPO 
3 24548321 J wIRE ELEC STRD INS. UL APPD 
3 24548323 J WIRE ELEC STRO INS. UL APPO 
3 24548324 J WIRE ELEC STRO INS. UL APPO 
3 24548325 J WIRE ELEC STRO INS. UL APPD 
3 24548326 J WIRE ElEC STRO INS. UL APPO 
3 24548327 J wIRE ElEC STRO INS. UL APPO 
3 24500804 F INSULATION SLEEVING ELECT 
3 24500810 F INSULATION SLEEVING ELECT 
3 24500707 G PIN TipER 
3 24548322 J WIRE ELEC STRO INS. UL APPO 
3 24548328 J wIRE ElEC STRD INS. UL APPD 

2 18090400 A CABLE ASSEMBLY, 1 HI-3 PIN 
3 245483 01 J wIRE ELECT 24 AWG - 0 
3 31000001 8 WIRE. 24GA TwIST, PRe SR_W/RD 
3 24528612 E INS. SLY, ELEC-BUlK 
3 2450 0701 G PIN TipER 
3 245()081n F INSULATION SlEEVING ELECT 
3 2450 0808 F INSULjTION SLEEVING ELECT 
3 17896900 B cONNECTOR RECEP 3 CONTACTS 

2 18090500 A CABLE ASSY 3 PIN 
3 31000002 B WIRE. 24GA TWIST, PRe SR·W/YE 
3 ,245483 01 J WIRE ELECT 24 AWG - 0 
3 24500707 G PIN TAPER 
3 245()0810 F INSULATION SlEEVING ELECT 
3 24528612 E INS. SlV. ELEC-BULK 
3 17896900 B CONNECTOR RECEP 3 CONTACTS 
3 24500808 F INSULATION SlEEVING ELECT 

2 18090600 A CABLE ASSY. 3 PIN 
3 31000003 B WIRE. 24GA TWIST, PRe BR-W/BL 
3 24548301 J WIRE ELECT 24 AWG - 0 
3 24500701 G pIN TAPER 
3 24500810 F INSULATION SLEEVING ELECT 
3 24528635 E INS SLEEVING. ELEC-BU~K 
3 17896900 . B cONNECTOR RECEP 3 CONTACTS 

2 18092201 B SWITCH ROT 2-17 POS 1 POL/SEC 
1 00853901 WASHER THRUST 
1 00855129 A BRG SLV FLG .250 
I 00856810 BRG SlV-FlG NYLON .316 
1 25i60900 B STRIKE lATCH - PwP SUP 
1 32584900 A SPACER STRIKER 
1 30121811 0 STRAP GROUND 

2 24536111 F TERMINAL. SOlDERLESS RING IN 1/16/61 
2 24534806 A SHIELD. ELECT, BRAIDED-BULK IN 41 8/66 

1 24501601 G BLOCK, TERMINAL 
1 24501656 G BLOCK TERMINAL 
1 24515636 U lENS INDICATOR lIGHT DIVIDED 
1 11981102 H LENS INDICATOR COPORATE SW 
1 24511742 l LENS, IND. lIGHT 
1 45948504 A 1/0 TERMINATION ASSY 
1 24515806 A lAMP, INCANDESCENT 

~ 1 18494300 C CONN ASSEMBLY lEI 
.if;/ 
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1732-8 18455200 C MODEL 17329 MAG TAPE ~ONT 

l E V E L PARTNO REV EFFECTIVITY 

2 24548307 J WIRE ELEC STRO INS. UL APPO IN 51 3/67 
2 24548311 J WIRE ELEC STRO INS. UL. APPO IN 51 3/67 

~ ~:~::~l§ J WIRE EL.EC STRD INS. Ul. APPO IN 51 j/67 
J WIRE ElEC STRO INS. Ul. APPO IN 51 167 

2 24548314 J WIRE ElEC STRD INS. Ul APPO IN 51 3/67 
2 24528617 E INS SlEEVING, ElEC-BUl.K IN 51 3/67 
2 93948001 cONNECTOR (PIN HOUSING) 
2 93942001 CONTAcT PIN SERIES .09 0 
2 24552314 C INS SLY, 5/8 lG 10 AWG BlK 
2 24511601 0 lAMPHOlOER 

1 18455700 C wIRE lIST. FINAL ASSEMBLY IN 21 2/67 
2 93464666 C WIRE ELECTRICAL 16 AWG -6 IN 21 2/67 
2 93464000 C WIRE ELECTRICAL 16 AW~ -0 IN 21 2/67 
2 93464222 C WIRE ELECTRICAL 16 AwG -2 IN 21 2/67 
2 245B0702 G pIN TAPER IN 21 2/67 
2 245 4804 J TERMINAL. lUG CRIMP-INSUlATEO IN 21 2/67 
2 24528639 E INS SLEEVING, ElEC-BUL.K IN 21 2/67 
2 18}32601 8 lEAD ELECT 24 GA 3 IN BLACK 
2 18 ]32602 8 lEAD ELECT 24 GA 3 IN REO 
2 18132603 B lEAD ELECT 24 GA 3 IN BlUE 
2 24548301 J WIRE ELECT 24 AWG - 0 
2 24548303 J WIRE ElEC STRD INS. UL. APPO 
2 -24548307 J WIRE ElEC STRD INS. UL. APPO 
2 24500707 G PIN TAPER 
2 24500810 F INSULATION SlEEVING EL.ECT IN 21 2/67 
2 17743003 G lEAD ELECT 18 GA 5 IN BlUE 
2 17743002 G lEAD ELECT A8 GA 5 IN REO 
2 24528613 E INS SlEEVIN • ELEC-BUL.K IN 21 2/67 

1 45738000 00 00000000000000000000000000000000 IN 21 2/67 
1 25}61711 K PLATE IDENTIFICATION IN 9/15/67 
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COMPUTER DIVISION CHASSIS: 173~ MAG. TAPE CONTROLLER 

.----=.-' -
LOCATION LOGIC A B C 0 FINO NO LOCATION CARD TYPE 

f--. 

A01 24A Il05 Il06 13 A19 
r-

A02 24A I110 I111 13 A20 

A03 23A I070 I064 12 A21 

A04 22A I084 I065 11 A22 

A05 33A 0100 0101 19 A23 

A06 11A I066 4 A24 

A07 32A 0102 0103 18 A25 

A08 33A K042 K043 19 A26 

A09 12A I087 5 A27 

AIO llA E037 4 A28 

All llA E012 4 A29 

A12 32A WOOD WOOl 18 A30 
-

A13 32A W002 W003 18 A31 

A14 32A W004 W005 18 A32 

A15 32A W006 W007 18 A33 

A16 30A W020 W021 W022 W023 16 A34 
1--._--- --

A17 30A 1--. __ ._-- W024 WO.25 W026 W027 16 A35 

A18 llA E005 4 A36 
-----" 

'ORM &.210 

____ =~-=-J~pTl::::::NTNO, I ~' 
I 1 I .-l SHEET ;;;.: OF .:'.1 

. =:::;::=: 
LOGIC 

A B C 0 FIND NO, 
CARD TYPE 

--f---. 

21A E022 E026 10 

20A E036 I085 E028 Z086 9 

I 

22A E044 11 

32A W008 WOO~ lR 

32A W010 W011 18 

32A W012 W013 18 

32A W014 W015 18 

32A W016 W017 18 

11 A iR()()~ 4 

30A W028 W029 W030 W031 16 

30A W032 W033 W034 W035 16 

30A W036 W037 Z048 Z049 16 

lISe L02~ L023 31 

me LOOO LOOI L002 31 I 
-_.-- -

ISC L003 L004 L005 31 

ISC L006 L007 L008 ·31 I 

ISC L027 L028 L,009 31 
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COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 3 OF 21 

LOCATION LOGIC 
A B C 0 FIND NO. LOCATION lOGIC 

A B C 0 FIN,D NO. . CARD TYPE CARD TYPE 

A37 ISC LOlO LOll L012 31 

A38 ISC L013 L014 L015 31 

A39 ISC L01f) L017 L018 31 

A40 ISC L019 L020 L021 31 

A41 62 L124 L125 L126 27 

A42 62 L127 27 
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CARD PLACEMENT J 1 DOCUMENT NO. ~' 
- --------------------------. I C P i 18494900 I_~ 

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER Ir----L-------~ -I 
SHEET 4 OF 21 

LOCATION 

B01 

LOGIC 
CARD TYPE 

32A 

A B 

0106 

C o FINO NO LOGIC 
LOCATION ICARD TYPE 

~107 I I 18 l-B19 28A 

A B C o FIND NO. 

P006 P007 I PO.QJ!. 14 

I B02 I 31A I 0108 I I 0109 I I 17 I B20 I 28A I P003 I P004 I P005 I I 14 

B03 20A 1080 1081 1073 1062 9 B21 28A POOO POOl I P002 14 

B04 20A I063 I068 I A034 lEO 10 9 B22 33A P020 P021 19 

B05 29A EOO!) I067 I097 15 B23 24A E070 E072 13 

B06 11A I057 4 B24 I 24A P013 P015 13 

B07 30A K090 K091 I Z068 IZ069 16 B25 21A E088 E089 10 

B08 28A roo 1 I096 n07 14 B26 31A XOOO X001 17 

B09 30A 0104 0105 I Z098 Iz099 16 B27 31A X002 X003 17 

BIO ElI IDelay 24 B28 31A X004 X005 17 

Bll 77 IDelay 22 B29 31A X006 X007 .l.1. 

BI2 :3:3A ~----+--- __ -?~~~_~-.--_tZ103 I 119 I B30 131A +X008 I I X009 I I 17 

B13 97B Y100 Y101 20 B31 31A X010 XOll 17 

B14 33A Z100 Z101 19 B32 31A X012 X013 17 

B15 97B Y080 Y102 20 17 
---t------+-----~------__I ----t---- I -t 

B33 31A X014 X015 

Il18 B16 
1--------_ . 

22A PO~g 

-i-- ---! l----- --
11 I B34 31A X016 X017 17 

--~----. - ·--t---···- ----+-----+-

B18 

. B17 
~--.---

N009 :nA B088 8 

.- -----+-- ~O lO--i~--- -nl-:~:___fo~:---t~;::----+----------+---+---------t 
20A POlO E068 P014 M001 M002 30 

L---__ ___ __ . ____ L_. __ -----L __ . __ .. _. __ . .l..-__ . ...--I-____ ......J _____________ -'-_______ _ . _____ . __ ._.---'---___ 1._. __ . __ . ___ .1. ._L. _ 

fORM 11.2" 



-------------------------------------- --r----- ------r-------- ---------

_ _ __________________ ~_ARD PLA~~~_~_~________ I C p 1 ;804c9~:~:T NO. 
-~ I 

!:d CHASSIS: 1732 MAG. TAPE CONTROLLER r' ---- l __ _ 
~ SHEET 5 OF 21 

t1 

oj:>. 
I 

oj:>. 

LOCATION 

B37 

B38 

B39 

B40 

B41 

B42 

--
LOGIC A 

CARD TYPE 

OSA M003 

OSA MOOB 

OSA M017 

OSA MOIO 

OS4- M013 

B C 0 I I LOGIC FINO NO LOCATION CARD TYPE A B C 0 

M004 M005 30 
I I 

M007 M008 30 

M018 M009 30 

MOl2 30 

M014 M019 30 

REV. 

C 

FINO NO_ 

~-------l-- ------1- +-_.--t -+------1 
'--_______ .1______ ____ • 1 ...l.- ~ _________ .....J 

'OfIM 5.2A 

~ .. ~ ....... ..... -- ~ .. 



"'::' ~tIf ,(.:, . .,. ~"":" "f ',y J :I / -';/ 

~ 
I 

IJ1 

!:tl 
~ 
lj 

11i __ -~.=_~.O -0 -~~~O P':ACE~~~~--------·-·.1~·p j--~::~:9::TNo.-1 RZ· 
COMPUTER DIVISION ~~ASSIS' 1732 MA~_. TAPE CONTROLLER I SHEET 6 OF 21 _--.1 __ 
LOCATION LOGIC A B C 0 FIND NO, LOCATION 

LOGIC 
A B C 0 FIN,D NO, 

o CARD TYPE CARD TYPE --
COl 30A KIOO K101 K102 K103 16 C19 32A 0010 0011 18 

CO2 30A K104 KI05 K106 K107 16 C20 32A 0020 0021 18 

C03 30A K108 K109 KllO K111 16 C21 32A 0030 0031 18 

C04 30A K112 Kl13 Kl14 K115 16 C22 32A 0040 0041 18 

C05 llA 1119 4 C23 32A 0050 0051 lR 

C06 14A 1115 7 C24 32A 0060 0061 18 --
C07 20A 1125 1126 I128 E042 9 C25 32A ,0070 0071 18 

• 

C08 28A 1127 E041 Z084 14 C26 12A E058 5 

o C09 32A Z122 Z123 18 C27 llA I071 4 

C10 32A Z120 Z121 18 C28 llA I069 4 

C11 33A Z124 Z125 19 C29 33A 0002 0003 19 

C12 24A E040 I050 13 C30 32A 0012 0013 18 

C13 28A N007 N008 N003 14 C31 32A 0022 0023 18 

C14 28A N004 N005 N006 14 C32 32A 0032 0033 18 

C15 28A NOOO N001 N002 14 C33 32A 0042 0043 18 

C16 C34 32A 0052 0053 18 
r------ ---~ -- ._0 

- C17 llA I058 4 C35 32A 0062 0063 ·18 

C18 32A 0000 0001 18 C36 32A 0072 0073 18 
----

'OItM IIIZA 



.-

::0 
('t) 

<: 

tJ 

,.j::. 
I 

C) 

1------=~~~_--- --~ARD PLACEM~NT ·-~--J~-pI~::::::NT NO:- )~ .. 
COMP~ CHASSIS: 1732 MAG. TAPE CONTROLLER t SHEET 7--0F 21 --

LOGIC LOGIC 
LOCATION CARD TYPE ABC 0 FIND NO_ LOCATION CARD TYPE ABC 0 FIND NO_ 

C37 13A E059 6 

C38 I1A 1072 4 

C39 31A Z110 Z111 17 

C40 I 
C4I 04 VOOI 2 I 

C42 03A VOOO 1 

~-------~- --------- -----+-----+----+----II---+---i~--+_--_+--_+---+_---___1 

~---_+---- ---------f----- -+-----+-----+----tt---+------4---~---+----+-----j~-----l 

~-------I--------- ~----- _______ -+-___ ---+--C.. __ I-----___ ---+----+-----+--------+-----l~--+-------I 

~----+--------- ------- -----

:=: __ · .. l---~--L-- L_.L _______ ~_-:-~-~:~=~~~~=-~~- ·~:~-_L . -.. -.-.. -~ 
'.ORM &.210 -- -- ~ 



t cJ 0 't~1 ~.,T< ~.P \. J i,1 ,\,J }1 '<."rJ 

0I=
I 

-,J 

::c 
~ 

lij 

.,.---_ ..... - -"'-"---"-'- ----I I"· I I·' .... _. _____ . CARD PLACEMENT 

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER 

LOCATION lOGIC A 8 C 0 FINO NO. LOCATION 
CARD TYPE 

001 20A 1046 1051 E054 1054 9 019 

002 23A 1053 1031 12 020 

003 23A 1039 1036 12 021 

004 20A 1100 1041 1052 1074 9 022 

005 23A E109 1091 12 D23 

D06 30A K060 K061 K056 K057 16 D24 

007 28A 1037 I040 1055 14 D25 

D()8 29B 1045 1059 1056 15 D26 

D09 33A K030 K031 19 D27 

DI0 33A K040 K041 19 D28 

DIl 15A I093 8 D29 

D12 21A A130 A009 10 D30 
._-

D13 32A KOOO K001 18 D31 

D14 31A K002 K003 17 D32 -
D15 31A K004 K005 17 033 ---
DIS 141 Delay 23 D34 

'--'- ----- -- f-----

D17 21A lOll 1015 10 035 
f-o-.- .. - .. -- .•.. ----- -- -.-

018 21A 1009 1012 10 D36 
. -- .... _--- .... -.. -'''M .. a A 

----- --·····r ~-;r·~:::::oTo -NO:~ 

I 
SHEET 8 OF 21 

--'--' 
LOGIC 

A B C 0 FIND NO. 
CARD TYPE 

21A 1003 1008 10 

22A 1017 1004 11 

20A E130 E131 Z130 9 

12A 1014 5 

29B 1013 1018 IO 10 15 

20A 1019 1005 1095 1112 9 
, 

22A I002 E032 11 
I 

IlA 1032 4 

24A 1038 POll 13 

11A E126 4 

20A E047 E108 E100 E101 9 

29B A129 E123 I048 15 

21A E1l3 E1l6 10 

21A E120 E1l2 10 

21A E1l5 E124 10 

llA E127 4 
~----------- f-- --

llA E125 '4 ---f---- --_._ .. - ._---~.-.-.--
I 

29B E106 E094 ~013 15 I 
I ____ .L . ----_.- "--_ .. __ . ... _-_. __ ._--



r"'-'I~-•. -.-.---.-.-. --. --.. --... -----... -- .. ----- .. -r·-- .-- .... -r-... -... ..... .. 

CARD PLACEMENT J' I DOCUMENT NO. fREY' __ .____ _ ___ .__ C P i 18494900 

8' CHASSIS: 1732 MAG. TAPE CONTROLLER L. I I C. 
< l SHEET 9 OF 2 1 -i 

t:I 
LOCATION LOGIC 

CAlm TYPE A 8 C 0 FIND NO. LOGIC 
A CARD TYPE 1 8 C o FIND NO. 

D37 20A Elll lZ016 EI02 I E013 -+I __ ~_ 9 

D38 21A E114 1092 10 

D39 28A E051 I EOOO 1035 14 

D40 Ell Delay 24 

D41 04 V003 2 

D42 05A V002 3 

~ 

~ I I I 

'OMI •• IA 

A -. ............. .- -- .cc:-. 



1"1 f:""~ t'l f J • ----- --- -- .- ---_._--------------

~ 1.,11--___ ______ CARD PLACEME~_ 
COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER 

*" I 
co 

:::0 
(1) 

<: 

tJ 

LOCATION 

EOI 

E02 

E03 

E04 

E05 

E06 

E07 

E08 

E09 

ElO 

Ell 

E12 

E13 

E14 

E15 

E16 
>---- -

E17 
.... ---

E18 
FORM &1210 

--r--- - .-

LOGIC 
A B 

CA~O TYPE 

32A Z020 

32A Z028 

32A Z080 

21A I020 

32A Z090 

32A Z092 

29B F024 F025 

20A I088 Z085 

29B E079 I094 

32A P022 

31A K052 

32A K022 
--~-

21A I022 

32A K020 

21A I026 

21A I049 
-

32A Z042 
--. 

30A Z044 Z045 
. _._--.- -'-"-

C 0 FIND NO. LOCATION 
LOGIC 

CARD TYPE 

Z021 18 E19 97B 

Z029 18 E20 22A 

Z081 18 E21 2lA 

I089 10 E22 CC82-1 

Z091 18 E23 23A 

Z093 18 E24 llA 

F026 15 E25 llA 

I023 I033 9 E26 22A 

E023 15 E27 28A 

P023 18 E28 97B 

K053 17 E29 33A 

K023 18 E30 97B 

1021 10 E31 32A 

K021 18 E32 31A 

I027 10 E33 20A 

Z014 10 E34 13A 
--- .-

Z043 18 E35 21A 

Z024 Z025 16 E36 30A 

]~-;r-~:4C::::TNO- f~ 
I I I --.r SHEET 10 OF 2 1 . 

- :.= 

A B C 0 FINO NO. 

Y024 Y023 20 

E021 E018 11 

E002 E105 10 

Delay 25 I 
E080 E081 12 

I 
i 

E035 4 

E039 4 

E1l0 E060 11 

E085 E086 E087 14 

Y070 Y07l 20 

Z060 Z061 19 

Y062 Y059 20 

Z062 Z063 18 I 

Z064 Z065 17 

E061 E090 E098 E015 9 

E091 6 
-

E092 E096 ·10 

Z070 Z071 Z072. Z073 16 ____ - ___ L-_ . 



;0 
~ 

'" < 
tl 

.J:>. 
I ..... 
o 

• • --- - ---- -- - - --- ---- ------------ --- ----- - -r - -- -- -r--- OOCUME NT- NO. 
REV. 

~ .. ______________ CARD PLACE~E~~_____ -J c p i 18494900 c.... 
COMPUTER DIVISION __ ~HASSIS: 1732 MAG. TAPE CONTROLLER t SHEET I 11 OF 21 

LOCATION LOGIC A _8 C 0 FIND NO LOCATION LOGIC A B C 0 FIND NO_ CARD TYPE CARD TYPE 

E37 33A Z082 Z083 19 

E38 IIA E065 4 

E39 20A E083 Z015 E033 E034 9 

E40 2IA EI21 EI19 10 

E41 12A E080 5 

E42 I2A E082 5 

--

--

~-

-- :..-.------ -

---------~--.--- ----- ---- ------- ---------- --------

~-----J -~------- t ---. --_._------ ---- ----- --~- ._- r--- ---
I _.:. _______________ 1 _____ . _____________ '-----_______ .. J __ -._----- -------- -- --.------- .. -----

'O"M 51210 

~ -.. ... .... Aiiiia. ...... ....... A:':~ 

I 

I 
I 

I 
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J 
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J 
j 
I 
!: 

~ 
I 
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I-' 

~ 
(1) 

< 
tJ 

if f 11 ~ , 
~ ,,~ ',. J 

-------------- ------T- ur---DDcuMENT-"o_ 'REV. I I ~ .~I. I '. '__ CARD PLACEMENT 
- Ie p I 18494900 -.l C 

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 12 OF 21 
--.-

LOCATION lOGIC 
A B C 0 FINO NO_ LOCATION 

LOGIC 
A 8 C 0 FINO NO_ 

CARD TYPE CARD TYPE 

F01 13A A040 6 F19 20A E004 E007 E062 E014 9 

F02 23A A041 A042 12 F20 73A Delay 21 

F03 23A A043 A044 12 F21 20A E071 E084 E067 E122 9 

F04 23A A045 A046 12 F22 20A A107 A108 AlO9 AllO 9 

F05 11A A050 4 F23 97B Y074 Y075 20 

F06 23A A047 Il16 12 F24 73A Delay 21 : 

F07 Ell Delay 24 F25 32A Z058 Z059 18 I 

F08 20A P016 P018 A011 A033 9 F26 32A Z074 Z075 18 

F09 llA A060 4 F27 30A Z066 Z076 Z077 16 

FlO 29B A032 A003 1082 15 F28 31A Z050 Z051 17 

F11 IIA E001 4 F29 31A Z052 Z053 17 

F12 31A ZOOO ZOOl 17 F30 31A Z054 Z055 17 ----r--- --I-

F13 31A Z002 Z003 17 F31 97B Y049 Y050 20 

F14 31A Z004 Z005 17 F32 97B Y051 Y048 20 
----------r--- --.---- -

F15 29B E017 Z017 E038 15 F33 
-------- -

FI6 14A E020 7 F34 29B E016 E095 E082 15 
1---------- -------- ------- ---- ------- r--------f----- ------ -----_. 

FI7 IIA ~ 4 F35 97B Y060 Y061 -20 
~--------. --- - --- ----- -- -- - , .. --~.-- ------- ---- .. - ----- ----------

F18 31A Z006 Z007 .-l!~ ___ L-~36 J.:3~ ____ E?~_~ __ 1 _____ j_=:066. ___ L_. __ J __ ~~ ________ L---_________ l___ _ __ .1_ _ ____ . ___ . __ "--. __ 
fORM 582" 



..-.. --. --_ .. ._._-• - -. -.. CARD PLACEMENT 

!:l:J 

~ 
T. COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER 

l:j 

oj:>. 
I 

I-' 
t.:I 

LOCATION 

F37 

F38 

F39 

F40 

F41 

F42 

-

,Oft.. IUA 

LOGIC A 
CARD TYPE 

23A E045 

23A E097 

29B E053 

73A 

Not ava 
Placel1 
lermin 
connec 

~ ~ .......... .4IIIiiiiiiiIo. 

B C 0 FIND NO. LOCATION 

E046 12 

E019 12 

E055 A010 15 

Delay 21 

lable fo r Card 
lent U led for 
ting um sed 
or wire 

.oIIiiiiiiIo. ~ /--::,. 

--- ---r-------T--OOCU-M-ENT NO. REV. 

C, .- -- C P I 18494900 

SHEET 13 OF 21 

LOGIC 
A B C 0 FIND NO. CARD TYPE 

, 

.. 

. . 



t , 
fi 
,; 

f 
U 

I 
I , 
J 
:to 
j~ 
-I 

-~r 
t" 
fi 

~ 
'I 
;1 

~ 
~~:''''~ q 

~ 
I .... 

W 

:::0 
ro 
<: 

t:I 

g ~ '{,1 

• 11 0' I·. - ---- -----. -- --- -- CARD ~~~CE~~~T-------- -- -[ --- T--OOCU .... H -N~ dL ~------ --- ---- ----------j C P I 18494900 ~ 
COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER t SHEETI14 OF 21 __ --1. __ 

- -
LOCATION LOGIC A B C 0 FIND NO LOCATION 

LOGIC 
A B C D FIND NO. CARD TYPE CARD TYPE 

G01 Not av~ ilable f( r Card G19 P16A ROll R012 29 

G02 Placerr ent. U! ed for 
G20 P14C TOll T012 28 

G03 termin ting um sed con ~ector \\ ~res. G2l P14C TOOO TOOl 28 

G04 G22 P16A ROOO ROOI 29 

Interru pt Line 
G05 P15 termin tor 32 G23 P14C T002 T003 28 

Not av~ ilable f( r Card 
G06 Placerr ent. G24 P16A R002 R003 29 

G07 23A B04l P017 12 G25 P14C TOO4 TOO5 28 

G08 l2A AIl8 5 G26 P16A R004 ROO5 29 

G09 llA I099 4 G27 P14C TOO6 T007 28 

GlO l2A 1075 5 G28 P16A R006 R007 29 

Gll l5A A160 8 G29 P14C TOO8 T009 28 

G12 l2A 1076 5 G30 P16A ROOa R009 29 

G13 llA I098 4 G3l P14C TOlO· TOlS 28 

G14 l2A E104 5 G32 P16A ROlO RlOO 29 

G15 P16A R015 29 G33 

G16 P14C T015· 28 G34 I P'l6A RlOl RlO7 29 

29 RlO8 Rl09 .29 - G17 P16A R013 R014 G35 P16A 

G18 P14C T013 . T014 28 G36 P16A RllO _ Rll6. ____ 29 
I 

-

'OItM &IZ" 



::0 
1: 
< 

d 

~ 
I .... 
~ 

~ ~ 

COMPUTER DIVISION 

LOCATION LOGIC 
CARD TYPE 

G37 P16A 

G38 P16A 

G39 P14C 

G40':":' P14C 

G41~' Pl4:C 

G42~'>:' P14C 

*Note: IAdd P14 

System 

G40 and 

-----_._---------
CARD PLACE MENT 

------------r----·-T-----OOCUMENT--NO. I REV. 

---- ICP 18494900 
n 
o 

CHASSIS: 1732 MAG. TAPE CONTROLLER 
SHEET 15 OF 21 

A B C 0 I I LOGIC FINO NO_ LOCATION CARD TYPE A B C 0 FIND NO_ 

I I 
R117 R118 29 

R119 R120 29 

T016 T017 28 

T032 28 

T033 28 

T030 T031 28 

card to rrupt 

lKl). 

G42. 

*~'Note For thr4e Inter 

(Data nt. ) Re 

Remo e P14 from 04 .... 

-----~---~- ........... ----- ----"----

1---
I _._ L ___________ . 

'ORM !I.2" ... ~ .... .oIliIiIiiI. -. ........ ~ 



eJ t-" t.'J "'-' ~. 'j ," 
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U1 

;:Jj 
(1) 
<: 

\j 

.--------_. __ .-I I. '1. _ 1 -.' __ CARD PLACEMENT 

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER 

LOCATION LOGIC A B C 0 FINO NO. LOCATION CARD TYPE 

HOI 33A Z008 Z009 19 R19 

H02 32A Z010 ZOl1 18 H2O 

H03 32A Z012 Z013 18 H21 

H04 32A Z022 Z023 18 H22 

H05 30A Z300 Z301 Z302 Z303 16 H23 

H06 30A Z304 Z305 Z306 Z307 16 H24 

H07 31A Z034 Z035 17 H25 

HOB 97B Y025 Y031 20 H26 

H09 32A Z036 Z037 18 H27 

H10 20A A002 A004 A005 A031 9 H2B 

Hll 29B AOOO A030 A001 15 H29 

H12 ?9B A037 A03B A039 15 H30 
-

H13 2lA A007 AOOB 10 H31 

H14 11A EO 11 4 H32 

H15 77 Delay 22 H33 
-- -

H16 20A Al50 A119 A120 1102 9 H34 
---- .--- .-.- 1--

. H17 21A Al17 A127 10 H35 
'-------- .-. ... _--- - --

H1B 29B AIOO A101 A128 15 H36 ____ J ... _ ....... ------_._-
FOAM &.2" 

-------·--i·--~1i;ijMENTNo~ 

-- C P I 18494900 j t, 
SHEET 16 OF 21 

LOGIC 
A B C 0 FIND NO. 

CARD TVPE 

llA A116 A 

21A 1101 A126 10 

23A B033 B034 12 

23A B030 B031 12 

20A BOOO B001 B002 B003 9 

20A B004 B005 B006 B007 9 

20A B008 B009 BOlO BOll 9 

20A B012 B013 B040 E029 9 

28A B032 B035 B036 14 

28A B037 B03B B039 14 

2BA B060 B061 B062 14 

28A B063 E024 E027 14 

30A K050 K051 K054 KO!)!) lfl 

29B 1024 IOB3 I030 15 

CC82-2 Delay 26 

32A Z030 ~03_L 1B ---- f--- ----

33A Z032 Z033 '19 ---- _.- ----
I 

_______ 1 .. __ __ ~ ___ ... ______ .J ... _---_ .. -



::0 
('l) 
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N>o 
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0) 

~ --------~ARD PlACE~ENT 

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER 
.-

LOCATION LOGIC A B C 0 FIND NO. LOCATION CARD TYPE 

H37 97B Y021 Y020 20 

H38 97B Y022 Y058 20 

H39 33A Z040 Z041 19 

H40 

H41 77 Delay 22 

H42 

, 

'0It1l II'~A 

~1fII/IIt..A.~""""'~ ~ r" r·-

-_. __ ._- -----T-OOCUMENT---NO. REV. 

-- (PI 18494900 ~ 
SHEET 17 OF 21 

LOGIC 
A B C 0 FIND NO. CARD TYPE 

-

. 

.. 

. . 
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r, f"l tr, ~ ~ r J \. _ if '-{~"" ".i ,-. ")' l / 

~:--------------- -.Db : : . ":. I .•.. .~ ___ CARD PLACEMENT 

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER 

oj:>. 
I 
~ 

-:J 

::t1 

~ 
tj 

LOCATION 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

III 

112 

11~ 

114 

115 

116 
-

. 117 

118 

'OItM IUA 

LOGIC A B 
CARD TYPE 

23A B070 

21A B080 

23A B072 

21A B082 

21A E064 

23A B074 

21A B084 

23A B076 

21A B086 

28A JOOO J002 

28A J006 J008 

28A J012 J014 

21A F010 

21A F014 

20A J001 J003 

20A J009 J011 

C 0 FIND NO. LOCATION LOGIC 
CARD TYPE 

B071 12 119 29B 

B081 10 120 29B 

B073 12 121 29B 

B083 10 122 20A 

E069 10 123 29B 

B075 12 124 21A 

B085 10 125 llA 

B077 12 126 22A 

B087 10 127 12A 

128 11A 

J004 14 129 

J010 14 130 28A 

J016 14 131 29B 

FOll 10 132 32A 

F015 10 133 32A 

134 20A 

J005 J007 9 135 29B 

J013 J015 9 136 llA 

]~~T-~:4C9~:::T- NO. I ~ . 
fsHEETl18 OF 21 I· 

A B C 0 FIND NO. 

X021 X023 X025 15 

X027 X029 X031 15 

X033 X035 X037 15 

E078 E075 F009 F027 9 

F012 Ell7 E1l8 15 

FOOl F002 10 
I 

I 

F008 4 

F021 FOOO 11 
, 

F020 5 

E093 4 

J 
1016 1042 1043 14 I 

I 

1034 E107 1044 15 i 
I 

Z094 Z095 18 

Z096 Z097 18 

F023 E056 J017 F022 9 

E025 F028 E063 .15 

E031 4 



::0 
It> 
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tl 

..,. 
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co 

, !I!!+~t---------- CARD PLACEMENT • -- -.. -

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER 
--

LOCATION LOGIC 
A B C 

CARD TYPE 
D FINO NO. LOCATION 

137 13A E008 6 

138 21A E030 F003 10 

139 

140 

141 

142 

.-

- ----- f------

1-----_._- _._-

---_.,-_. -.-

-

LOGIC 
A 

CARD TYPE 

-. 

_._- - ---- - -- .. ---
_1 _________ 

FORM !lUA 

.- ~ ~ ....... ... ~ ..&:.. 

~-pT l:::~::T-NO. 17: 
SHEET 19 OF 21 

B C 0 FINO NO. 

I 

.. 
--f----

------ --_._ .. __ .-... _.----_._--_._-
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(1) 

< 
tj 

\] _ .. ' ~ J \, jf \, ) ,I , / 

__ CARD PlACEMENT 

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER 

LOCATION LOGIC A B C 0 FIND NO. LOCATION CARD TYPE 

J01 21A E048 E049 10 J19 

J02 32A CODa COOl 18 J20 

J03 32A COlO COll 18 J21 

J04 32A C020 C021 18 J22 

J05 32A C030 C03l 18 J23 

J06 llA E076 4 J24 

J07 30A COO2 COO3 C012 C013 16 J25 

J08 30A C022 C023 C032 C033 16 J26 

J09 llA E073 4 J27 

JI0 llA E077 4 J28 

Jll 32A C040 C041 18 J29 

J12 32A C050 C051 18 J30 

J13 32A C060 C061 18 J31 

J14 32A C070 C071 18 J32 

J15 llA E074 4 J33 

J16 30A C042 C043 C052 C053 16 J34 

. J17 30A C062 C063 C072 C073 16 J35 

J18 32A C080 C081 18 J36 
--

FOtt. III" 

DOCUMENT NO. REV. 

CP 18494900 t 
SHEET 20 OF 21 

LOGIC A 8 C 0 FIND NO. 
CARD TYPE 

30A C082 C083 Z018 Z019 16 

llA FOO7 4 

33A GOOO GOOI 19 

33A GOlO GO 11 19 

33A G020 G021 19 

33A G030 G031 19 
I 

33A G040 G041 19 

33A G050 G051 19 

33A G060 G061 19 

33A G070 G071 19 

33A G080 G081 19 

12A FOD5 5 

12A FOO6 5 

31A GOO2 GOO3 17 

3'lA G012 G013 17 
-

32A G022 G023 ·18 

32A G032 G033 18 



!:O 
CD 
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C\:) 

o 

_ CARD PLACEMENT 

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER 

LOCATION LOGIC A B C 0 FIND NO LOCATION CARD TYPE 

J37 32A G042 G043 18 

J38 32A G052 G053 18 

J39 31A G062 G063 17 

J40 31A G072 G073 17 

J41 31A GOB2 GOB3 17 

J42 I1A FOO4 4 

. 
. . 

'0If1l •• IA 

~ If/IIIt.. If/IIIItt4. ~ ..... .~ ~ ~-:3ia. LC 
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L/ 

TIL 1732 MAG T~PE 

AOOO 11 Rooa 
tHOUA I 29 

A001 = Rn01 
tHOl1C / 29 

A002 = ROO2 
11-1010A I 20 

A003 = Rn03 
1F010B I 29 

A004 :: ROO4 
tHOlne I 20 

A005 = ROOS 
1. H010e / 20 

A007 II ROO? 
lH013A I 21 

A008 :: ROGA 
'1.H013C I 21 

A009 :: R009 
lD012C / 21 

A010 :: R01,n 
lF039C I 29 

A011 = R011 
Hoose I 20 

A030 :: Anoo 
1.1010118 / '29 

A031 11 A001 
lH010D I 21) 

A032 II A002 
lF010A I 29 

A033 :I: A003 
'!.FOORD / 20 

A034 II: A"04 
lB004C / 20 

A037 ;: A007 
li-1012A I 29 

COI\JTROL 

,. 

,. 

,. 

,. 

,. 

• 

• 

• 

,. 

,. 

... 

,. 

,. 

... 

,. 

... 

,. 

03/111~8 184947(!O 1?3" A03 

A030 ,. r050 

A031 ,. Y050 

A03;> 

A033 ,. F:l02 ... El03 

A034 • F=103 

El02 

A037 • 1.041 ... A043 • A045 ... A047 

A03fi • A042 ,. A043 '" A046 ... A04? 

A030 • A044 ... A045 ,. A046 ,. A047 

A06('1 ,. r038 ,. IU.6 

I illS 

I030 ... K023 

1023 

1031 ,. r038 

1036 

I03f> '* r038 

A044 ... A046 
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A038 : A008 
1H01?B I 29 

AO,39 : A009 
1"'10lt'C I 29 

• 11044 ... A045 

• AD4~ • A043 ... 1035 

A040 : R007 + pun8 + ROOQ 
lF00111 I 13 ... 103~ • 1045 ... 1094 • Tl10 .. KlOO 

A041. : AD07 + ROO!.:! + R009 
HOO2A I 2.3 ... 111'1 ... K102 • 2028 

A042 : ROO7 + A008 + A030 
H'002C I 23 ... 1110 • K104 ... Z080 

4043 : A007 + AOr.18 + A030 
lYO 0 3A I 23 * 111 n * 1<106 .,., Z090 

A044 = A037 + AU38 + A009 
H003C I 23 ... I11t ... K108 ... L012 

11045 : A007 + 4038 + A009 
1F004A I 23 ... 1111 ... ..:110 .. 2020 

A046 = Aon + A008 + AOOQ 
lFOQ4C I 23 ... 1111 * 1<112 * 2094 

A047 : A007 + A008 + AOOO 
lF006A I 23 ... 1111 ... K114 ... 2096 

A050 : R01.O 
lFOOr;A I 11 

A060 : A010 
lF009A I 11 

A1f'\O : RlOO 
lH018A I 29 

A101 : RiO! 
lH018B I 29 

Aln7 = Ri07 
H022A I 20 

Al08 = RiD8 
tF022B I 20 

A109 = Rl09 
1.F"022C I 20 

A110 = Rll0 
1.F022D I 20 

Rev D 

... 1045 * 1115 ... Z020 * l028 ... ZOdO ... zn,o • zb94 
* Z0 96 

... I03~ ... 1035 ... 1094 * K090 ... ~012 ... Zn84 

* IOln * T011 

* IOOR * t010 
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A116 II Rl16 
lH019A I 11 • A12~ • y07S • 1076 • T081 • KOOl • Kn3l • K&41 

* 010, 

A11.7 :I Ril7 
lH017A I 21 * A127 * KOOl * K031 * K041 • 0107 

A118 :I R11A + AlSO 
18008A I 12 * A12R • A129 • A13~ • ~022 • ~026 • 1020 * 1624 

* I03? 

A119 II R119 
lH0168 I 20 • l11~ 

Ai?!) = R12n 
lH016C I 20 • A16a 

A126 :I AU!'; 
lH020C I 21 • 1097 • 1102 * 0104 • T018 

A127 :I AU7 
lH017C I 21 • 107" .toeo • K030 • 0100 

A128 = Al1A 
tH018C I 29 • FOOo • 7031 * Z033 

A129 :I Al1A 
10030A I 29 • K023 

A130 :I A118 
lD012A I 21 • 107" • l015 * Z083 • l101 * Z103 

AlSO :I Y140 
1~016A I 20 • All A • Yi18 

A160 = A120 • OPEN + OPE~ • nPEN • OPEN 
1G011A I 15 * 1097 * 1102 * KOOO • 0106 

80'10 :I 8030 
lH023A / 20 

14001 = 8031 
lH0238 I 20 

8002 :I 8032 
1H023C I 20 

8003= 8033 
lH023D I 20 

8004 :I 8034 
iH024A I 20 

• TOO(1 

• TO OJ 

• T002 

* T003 

• T004 
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8005 I: 8035 
11-10248 I 21) 

8006 I: 8036 
1H024C I 20 

R007 I: 8037 
1.H024D I 20 

800d = 80:i8 
Hi025A I 20 

8009 = 8039 
1H0258 I 20 

8010 I: 8060 
lH025C I 20 

ROl1 II 8061 
lH025D I 20 

8012 I: 8062 
lH026A I 21') 

8013 II 8063 
1H0268 I 20 

8030 II 1075 0001 
lH022A I 23 

8031 = 1075 0('111 
Htn22C I 23 

8032 II In75 0021 
lH021A I 28 

8033 II 1075 0031 
1H021A I '23 

8034 II 1075 0041 
1H021C I 23 

8035 II I (1" C; 00'51 
11-10278 I 28 

R036 = 1075 0061 
1H02?C I 28 

8037 I: In75 OOll 
lH02~A I 28 

R038 I: 1076 fJOO3 
lH02AB I 28 

Rev D 

... TOO" 

... rOOfl 

... rOO? 

... TO OF 

... TOOQ 

... TOlO 

... TOH 

... T01? 

... T013 

... 1098 F123 ... 
... BOOn 

... 1098 F121 ... 
... 8001 

... 1098 R040 
... B002 

+ 1098 r056 ... 
... 8003 

+ 1098 Z065 + 
... 8004 

+ 1099 TD59 
... 800? 

+ 1099 r,105 
... BOOf, 

+ 1099 1(091 
... S007 

+ 1099 PO:?l 
... BOOA 
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1101 E124 
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8039 : In7~ 0013 + 1099 ~017 
lH02RC I 28 • 9009 

R040 : 8041 
lH026C I 20 • B032 • T033 

R041 = Kn53 KO~7 + 1059 vn~5 + I"56 K05l 
lG007A I 23 • 804n 

RO~O = 1076 0023 + 1098 Fl0~ 
tH029A I 28 • 801" 

8061 = 1~76 0033 + 1098 7125 
1~0298 I 28 • 8011 

80~2 = 1076 0043 + 1098 1083 
lH029C I 28 • 801~ 

BD6J = 1076 0053 + 1099 k043 
lH030A I 28 • 8013 

8070 = 0001 Er12 + 0003 Fn37 + Gn02 EQ69 
I{OOIA I 23 • BOan • NOOO 

B071 : 0011 E012 + 0013 ~n37 + Gn12 E069 
11001C I 23 • B081 • ~OOO 

R072 = 0021 E012 + 002~ ~o~7 + Gn22 EO~9 
11003A I 23 • 8082 • ~OOl 

807~ = 0031 E012 + 0033 F037 + an33 E069 
1Tno~c I 23 • BOA~ • MOOl 

8074 = 0041 E012 + 0043 F037 • Gn42 E064 
tlOQ6A I 23 • H084 • N002 

An75 = 0051 EOt2 + 0053 ~037 + GnS3 E064 
lI006C I 23 • 8n8~ • ~002 

R076 = 0061 E012 • 0063 F037 + Gn62 E064 
lIOOBA I 23 • 808~ • Y003 

8077 : 0071 Eot2 + 0073 Fn37 • G~72 E064 
lInoae I 23 • 8087 • N003 

BORO = 8n70 
lI002A I 21 

B081 : Bn71 
tl002C I 21 

8082 : Bnn 
11 n04A I 21 

• Joon * Nono • WOOo • WOOl 

• JOD? * ~OOO • W002 * w003 

• J004 • ~OOl • wOD4 • w005 
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80A3 I: 8n73 
1I004C I 21 

ROA4 I: 8f)74 
tID07A I 21 

B085 I: B07~ 

lIOQ7C I 21 

ROA6 = 8076 
UOQ9A I 2l 

ROA7 = 8nn 
1J009C I 21 

8088 I: NOlO K021 + 
lS017C I 23 

eono I: COOt + )(021 

1J002A I 32 

COOl = COOD + X021 
tJ002C I 32 

COO2 I: CO n:~ '" COOl 
1JOO7A I 30 

COO3 I: COO2 + CDOO 
1.J0078 I 30 

Coto I: COl1 + X023 
tJOO3A I 32 

COll I: COlO + X023 
1JOO~C I 32 

C012 I: C01~ + COll 
lJOO7C I 30 

C013 = cnl2 + (';010 

1J0070 I 3n 

C020 I: C021 + )(025 
1J004A I 32 

CO2! I: C IJ 2 0 + X025 
1J004C I 32 

CO:?2 :: C023 + C021 
lJOQRA I 30 

CO?3 I: Crl22 + C020 
lJOOfl8 I ;SO 

RevD 

." JOQ~ • NOOl • W006 .. WOO? 

• JOOA.. 002" WOQR ." w009 

• JOln ." N002 ." WOlD ." wOil 

." J01~ • N003 • W012 ." w013 

• J014 ." N003 ." W014 • ~015 

1\1009 K020 + r082 
." J01fl • w016 .. W01? 

· E076 C002 + G~D 

• COOl .. COO3 

E076 "'003 + En49 

• COon • C002 .. P013 

E073 
• COOf' .. COO3 

E073 
." CO 01 ." COO2 

E076 CC12 + GND 

• eDit .. C013 

E076 (':013 + E049 

• COlO .. c012 .. p013 

E073 
." c01n .. C013 

E073 
." C 011 * CQt2 

E076 r022 + G"D 
." Cn2j • r:O~3 

E076 C023 + En49 .. C02n '" C022 ." P013 

E073 

* C02n * C023 

E073 

'* C021 .. C022 
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C030 :; C1131. + XU?7 E076 r032 + G~;D 

1 J 00 5A I ~~ 2 .., C03j .. C033 

C031 :; C(130 + X0?7 E076 r033 + E04Q 
lJ005C I 32 .. C030 ",. C032 .., P013 

C032 :; cn33 + C031 E073 
1JOOAC I 30 .., C03n ",. C033 

C033 :; C032 + C030 E073 
tJOOAD I 3(1 * CD3j ",. ("032 

C04C :; cn'l1 + X029 EOn r(142 + G~!D 

lJ011A I ~i 2 .., (; 0 41 * C043 

C041 :; C040 + X029 E077 r043 + EI'l49 
tJOl1C I 32 .., C04(1 ",. C042 ",. P015 

C042 II C043 + C041 E074 
lJOltiA I 3(') .., C040 • C043 

C043 :; cn42 + C040 E074 
1..)0168 I 30 • C 04j • C042 

C050 :; cnst + X031 E077 ("052 + G~.'O 

lJ012A I 32 .., C05t ",. C053 

C051 :I cn5n + )(031 Eon C053 + E048 
tJ012C I 311 • C050 ",. C052 • P015 

C052 II C053 + CO 51 E074 
lJ016C I 30 .., C050 • C053 

C05J :; C052 + C050 E074 
1J016D I 30 .., C05t • C052 

COflO II CObi + X033 Eon C062 ... GilD 
l.J013A I 32 .., C 06j ",. C063 

C061 II C060 + )(033 Eo77 C063 + E048 
lJ013C I 32 ",. C06n • C062 ",. P015 

CD62 II C063 + C061 E074 
lJ017A I 30 .., C060 .., (':063 

C063 :; C062 + C060 E074 
1J017B I 30 ",. C06t ",. (':062 

. C070 :; C071 + X035 E077 r. (! 72 + Gto,O 
l.J014A I 32 ",. C07i ",. C073 

C071 :: C070 + )(035 E077 (;073 + En48 
1J014C I 32 • C07n ... C072 '" P015 

~';-
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CO?2 = Cn?3 + CU71 
1J017C I 30 

CO?3 = CO?? + C070 
lJ017D I 30 

CORO = C08t .. X01? 
lJ018A I 32 

COBl = eClSO + X017 
tJ018C I 32 

COA2 = C083 + CORl 
1J019A I 30 

COA3 = COB? + coao 
tJ0198 I ;SO 

EOOO = VOQ1 EU.2 + 
100398 I 28 

r::OOl • eoao 
lF011A I 11 

E074 

* CO?n '* C073 

(:074 

* C 071 .. CO?2 

E07S C082 + G~'D 

* COBt .. C083 .. POi4 

EO?S COR3 + etl4R 

* COSO * C082 

E07S 

* coeo * C083 

EO?S 
• COBi * C082 

VOO3 ~012 

* EOO'!. 

.. ZOOn .. z032 w Z032 .. 1032 .. Z300 .. 7,301 .. z~o~ 

.. Z30;; 

E002 = E01? Z002 2033 
lE0211\ I 21 .. E003 .. fOOS .. EOO~ .. F009 .. IO~O 

EI103 = E002 
11\0281\ I 11 .. w02a .. w029 .. wo;so * w031 .. ~OJ2 .. wn33. W~34 

* W03!; 

E004 = 2003 Z004 E030 
lf019A I 20 * ~007 

EOO!) = E002 
1A 018A I 11 * w020 .. ~021 .. w02? .. w023 .. ~024 .. wn25 • W826 

* W02? 

E006 = E002 
180051\ I 29 

EOO? = E004 
11="0198 I 20 

* w03,; * w037 

* 010? 

Eooa = ZOOO + 7004 + E025 
1103?1\ I 13 * EOi0 .. F036 .. E056 • r021 

E009 = E002 
HOi1A I 11 * F020 • zOoe * ZOOe * ZOOg • l009 * zn44 • 2145 

E010 = Z043 1066 E~08 
180040 I 20 * E01~ 
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F01l = t016 
11-1n14A I 1.1 • F027 • ~027 * Z010 * 7011 • ZU12 * 7013 • 1~22 

• Z04n 

f:Ot2 = E'110 
1AOllA I 1:1 * b070 • RO?l • ~072 • 8073 • ~074 • R075 • 8&76 

• 6077 

Hi3 = lfl3t 
tf)n3~C I 29 * ~04~ * E045 • En46 

(n14 = l"on 7003 E030 
1F019D I 20 * ~01~ • IO~O 

~G15 = En14 
1E033D I 20 * 0101 • 7021 

FOt6 = zrot zonl En3n 

lF n34A I 29 * EOi1 * F079 * 1087 

E017 = zoon 
H015A I 29 * EOO? 

EOt8 = Fn24 ro?~ E079 Z018 zn99 • F079 IO~7 
tE020C I 22 • E02~ • F035 * E039 

E019 = zon5 + lun6 + Z032 
lF038C I 2~ * 2042 * Z043 

~020 = E034 + 7U09 + Z011 + 1012 
lF016A I 14 * ~021 * F02l * 2024 

EO?l : E020 E124 • E020 VO?3 
lE020A I 2? * E02? • F023 * E026 

F.O?2 = E021 E092 All8 
lA019A I 21 * hOOt • ~003 * W005 * WOO? • ~009 

Fon = E02l 
ll009C I 29 • Z029 * 7034 * Z040 

F.024 = Z306 F114 + Ell4 7302 
1~o3nB I 2~ • ZOOo 

F02!; = Z033 
1I 035A I 29 * EOOR 

E026 = En21 F092 A11R 
1A01QC I 21 * W01~ * w013 * W015 • ~017 • Z019 

FO?7 = 1029 E011 F024 F025 Z099 • 7021 EDit 
tHn30C I 28 * E029 

F028 = EnlR 
1A02 nC I 20 * Wr)1~ .. \.i017 
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E029 = E027 
1H0260 I 20 * 2040 

F030 = Zf132 
1103RA I 21 * E004 '" F014 * E016 * Z022 

E031 = 2D30 
11036A I 11. * E045 * F046 • E046 * r055 • 1062 * ~128 * 0107 

'" Hon 
E032 = 1082 + 7111 

10025C I 22 * E033 * v020 * y022 

E033 = E032 
lE039C I 20 • Y021 

1:034 = 2023 
lE039D I 20 * E020 

E035 = E01S 
1E024A I 11 '" wOOn * wOOt • W002 * w003 '" w004 * wOOS * w606 

• h007 

ED36 = 2042 1066 E008 
tA020A I 20 • E037 

E037 = E036 
HOlDA I 11 * 8070 • 8071 *8072 * 8073 * ~074 • R075 • Bb76 

• 8071 

E038 = Z042 
1F'015C I 29 • 2022 

E039 = E018 
lE025A I 11 • hOOR • w009 '" WOlD '" wall. w012 * wnlJ * wll~ 

• wOll5 

E040 = XODO + X002 + X004 + X006 
lC012A I 24 * E041 

~041 = E04Q E124 X016 E072 + X01n x012 X014 X016 E125 E043 
lC0088 I 28 '" E042 '" 7122 

E042 = E04! 
lcn070 I 20 '" 212n 

1:043 = XOOO + Xoo2 + X005 + X007 + XOOR 
18035A I 15 '" E041 

E044 = 2065 + Z062 
iA022A I 22 • p02n • 7123 • Z124 
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F045 = E13.o E01J YOS1 + F11. 0 E031 YOSO + Et18 E013 Y050 
1F037A / 23 • E::047 

E046 = El18 E031 Y049 + F117 EDt:! Y049 + E1.17 EO"l tiO 71 
tF037C / 23 • E:047 

E047 = E045 E046 
1D029A / 20 • Z04~ 

F048 = FOOD 
~J001A / 21 • COS1 • C061 * CO'I * eoal 

E049 = FIlOO 
tJ001C I 21 • COOi • COll * C02! • c031 * C041 

F050 = Z050 • 2053 
lE041A I 12 • F012 • f020 * 0102 • 7.072 * Z076 * 1077 

fQ51 = Z050 + 7054 
10039A / 28 • E063 • f022 

F052 = "E054 + 7055 
1E042A / 12 • F021 • r070 • P020 * 7120 * Z122 

F053 = zn74 
lF039A / 29 • E06~ * ~066 * K042 

E054 = Z053 
lDOOle / 20 +E052 

"E055 = "z"[fsf" 'Z-6"55 E"065--' (:-06'2 "';"09"6--"--
tF0398 / 29 * E::OSA • F059 

E056 = EOOS F024 F025 
110348 / 20 * E064 * F069 

F057 = ZO~2 + 7053 + Z054 
1F036A / 23 * Z074 • Z075 

FOSS = EOS5 + 7074 K023 
lC026A I 12 * 0000 • 0010 • 0020 • n030 * 0040 *n050 * 0660 

• Z01'" 

E059 = En55 + 1075 + l022 
1C037A I 13 • 0002 * 0012 • 0022 • 0032 • 0042 • 0052 • oij62 

• 0072 

E060 = ZOS1 + 1052 
.1E026C I 22 • ~06~ • F066 * EOS1 • z070 

~O~1 = E092 Z068 
1E033A / 20 

tiJ~2 = Z059 7014 
H019C I 20 

E063 = 1:1151-
1.I035C " 29 

• Z071 

• EOS!) • 0100 
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1:064 = E056 
lIl105A I 21. 

EO('5 : Z~f\? 

1EI'l3AA I it 

* 8074 ... R075 • 8076 * ~077 

* c05? * r020 * F021 * f022 * 1070 * 0102 • 0104 
* p022 

FO~6 : Erbn ~022 + E060 ~G53 + zn58 E082 E053 
1F03~C I 23 * ~067 

1::0,4,7 = Er:l6(' 
1f021C I 2" 

F:O('8 : zn6~ 

180188 I 20 

F.069 = E056 
lI1105C I 21 

* 010n 

• 'foar 

* 607n ... R07l * B072 * 8073 • N009 

E070 = XOD1 + X003 + xoo~ + X007 
lR023A I 24 * ~071 

F071 = E070 F072 xn14 
1 f 0 21A / 2 C * E 0 4" * v,O 49 

E072 : X009 + x01i + X013 + x017 
lB023C I 24 * c04j ... "071 

E07J = F012 
lJrJ09A I lj 

E074 = F01:? 
lJ015A I 11 

F075 = F012 
11 n2~B I 20 

F07() = E063 
lJ006A I 1l. 

Eon = E()63 
lJ011'lA I 11 

F078 : E063 
11 022A I 20 

F.079 = EOit, 
lF009A I 29 

RevD 

* coo, * con3 • C012 ... C013 * C022 * cn23 * C032 
* C03~ 

* C04? * C043 * C05~ * ~053 * CO~2 * C063 * C672 
* C073 

* COB? * C083 

* COOn ... CaDi * COln ... COil * cu~o * C02l • cij~o 
* C03j 

* .C04n ... C041 * coso ... rOSl • C060 * ~n61 • Cd70 
* CO 71 

* coan ... COSl 

* t01R ... FOt8 • F023 
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EURO = Z~~7 + 1070 + Z040 
1En21A I 23 * Y05Q 

FORl = y,lf\O ;;11,5 + Y061 + YO~9 E1.l6 

tE023C I 2~ * FOB~ 

1=082 = Enol 
1~n34C I 29 

FOA3 I: znn Z09J 
tt03QA I 21' 

r::OR4 I: Z006 
1f021.8 I 20 

* E06A * ~042 * Z058 

* l05p, 

* Y05~ 
FOR~ I: ZlOo 71n2 + En90 7092 

tE027A I 2P * Y07~ 
~OAb = yn71 ~ ~070 ZtlU 

tE027H I 2H * ~087 

FOAl = En8~ + F06Q 
1E027C I 2~ * EOBA * F089 

FORB = EnS7 
lMP2~A I 21 * X001 * yon3 • XOO~ * -007 * X009 

FOA9 = E08l 
1~02~C I 21 * X011 * X013 * XOt5 • X017 * Z049 

E090 = Z064 
lE033B I 2n * E08~ * ?1~1 

E091 I: Z064 YO~6 • In03 + lO?8 znB~ Z090 Z020 10~4 1049 
1E034A I 13 * E09? • ~043 • P021 * 7043 * ZUbi • 7075 * Z111 

1:092 I: E091 
lE035A I 21 * E02' • FO~6 • En61 * FOQ3 * lU92 

F093 I: En9~ 

11 028A I 11. * FOO~ • nl01 • 0103 • P023 * ZU~9 * 7123 * Z125 

EOQ4 = Z('65 
1.1)0368 I 29 

FOQ5 = Z062 
H0348 I 29 

F096 = zn61 
1E03~C I 21 

* K05~ * P020 * Y059 

* 2050 * 1068 * Z091 

* E055 • r020 * F021 * r022 * K042 

F097 = Z059 f1~6 + y074 F116 E127 + '1075 EllO El~7 
lFn3AA I 2~ • EOQA 
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FQ98 = Ernn 
lEn33C I 20 • P02? * 70~O 

FlnD : M1l1~ 

1D029C I 2n • ~101 

Flnl = E:1Cn. 
lvn29n I 2r • ~034 

1=:102 • AllflJ ADn!:> 
tU037A I 20 • LOl3 

ElnJ = At'HJ3 AO(\4 
100318 I 2n • L014 

F104 = Z091 + 7091 
lG014A I 1? • EtO? • vlOl • Y102 • 1093 • Z093 

fln!) = MOD9 
tf021C I 21 • E:l06 • ~l22 • LOll • v021 

E1/1b • EUC) 
1003~A I 29 • B060 * ,037 * 1043 

J:1n7 = E1(l4 
110318 I 29 * 2066 

F.ln8 -= MOll 
100298 I 2Q • 105Q 

• El"9 = Z031 • 1089 + Z083 + Z095 
1000~A I 23 • Yl0" 

F.ll0 • E113 + Fl16 
tE026A I 22 * E:04~ • E045 * E097 • Flil 

Elll • Ell0 
tD037C I 20 • I03f. 

E112 = M0l2 
1 nn:'(",: I '1 • FoOOn • J:1t~ • FHA • , 0:\6 

E113 = El1~ 
1[.1031 A I 21 * 8030 • EQS1 * Ell0 

1:.114 • MOl3 
1003~A /21 * E024 * F.024 * E116 • F111 * 1036 

F.115 • MOlD 
ZOY2 10033A I 21 • E12t • 1030 • Z03" • 1082 • 

E116 = EU4 
lDn3tC 121 * B031 * F.OSl • ED91 * HID 

Rev L 5-14 



F1t7 = E114 
1l02:~8 I 29 

1:11 .. 8 = Ell? 
lI02~C I 24 

F.1t9 = MOin 
1E04r1C I 21 

F120 = M014 
tO032A I 21 

1:121 = EH'5 
tE::04nA I 21 

F122 = EtO") 
tf021D I 23 

El23 = E1.20 
100308 I 29 

1=124 = Mf'!19 
1.Dtl33C I 21 

f125 = E124 
tD03'5A I 11 

E126 = M01Q 
1 nf'!2QA I 11 

E127 = E126 
10034A I 11 

E130 = Z061 
10021.04 I 20 

F:i31 = E130 
1.D0218 I 20 

rooo = E093 + A128 
11026C I 22 

root = FOOO 
11 02404 I 21 

1="002 = FOOD 
lI024C I 21 

FOn3 = Ff'!20 
11038C I 21 

rOf'!4 = Ff12n 
iJ042A I 11 

.. E04f, .. E046 

.. ED4~" F046 

.. Z09? .. 1100 

.. E::123 .. r039 .. 1050 .. 10'53 .. IU~l 

.. 8031 .. T037 .. 1050 

.. ZOd~ 

.. B030 .. 1035 .. 1039 

.. B03~ .. ~O?l .. E041 .. F125 .. KO~O 

.. E041 .. 0062 .. 0072 .. wooe .. Y022 * V025 .. Z624 

.. Z066 

.. E09? .. F127 .. w004 .. W006 .. Y020 * v031 .. vtOl 

.. E097 .. E097 .. 0060 .. nOlO .. P022 .. v102 *.Z014 

.. y06? 

.. E04p .. E049 .. FOOl .. F002 

.. GOOl .. G011 .. G021 .. GO!l .. G041 

.. G051 .. G061 * G071 .. G081 

.. GOO? .. 8003 .. G012 .. n013 

.. GO'? .. ~063 .. G072 .. G073 .. G082 .. GnS3 
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Fon5 :: F020 + GOnl 
1J031A I 12 

Fon6 :: F02n + Gono 
lJ03~A I P 

FO,,? :: Ffl2t 
1J020A I 11 

Fons :: Fn21 
tr025A I 11 

F'009 = F02t 
1I022C I 20 

F010 = F022 
tI014A I 21 

r:011 :: Fn2? 
1I014C I 21 

r:012 :: En5Q 
11023A I 2Q 

r014 :: Fn23 
11015A I 21, 

F015 :: F023 
Q01'5C I 21 

." G02? ." ~023 ." G032 * G033 ." G042 ." r,043 ." G652 

." GOS3 

* G02? ." GO?3 ." G032 • r.033 ." G042 * r,n43 • G052 
* G05~ 

* GOon * ~OOl * GOln * GOll ." G020 • Gn21 ." G030 
* G031 

." G04~ ." G041 * GOSO ." GOSl • G060 ." r,061 ." G07D 

." GQ71 

." G08('l ." n081 

• .1001'1 ." .)002 ." .1004 * J006 * .1008 

." JOin ." J012 * .1014 * JOt6 

." E07~ ." F074 * E07S 

* JOO~ ." J002 ." .1004 • JOD6 ." JOU8 

* JOin ." J012 * J014 ." J016 

FO?D :: E009 1057 + EOSO F065 E09A 
11 n27A / 12 ." F001 ." F004 * FODS ." r006 

F'021 :: En08 1057 Z006 + ~OQ6 E052 E065 
11026A /22 ." FOO? * rOoe * F009 

F022 :: E065 F096 En51 
110340 I 20 ." FOin ." F011 

F023 :: 1057 ~079 
11034A I 20 

1="024 :: Y023 
1En07A / 29 

F025 :: Z024 
1E007B I 29 
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.. ~014 ." rOts 

." E01R • F027 • E056 

* E01R .. r.027 ." E056 
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f="026 : Z03,1 
HOQ7C I 29 

FO?7 = Z034 
11022D I 20 

1="028 = zn3<:i 
tl0358 I 29 

o GN!) = 
~o JACK 

GOOD : GOOl ... nO(l3 
lJ021A I 33 

Gor'll = GfJon ... GOI'J2 
lJD21C I 3·3 

r,on2 = Gn o,~ + r, \J 1.1 
1jrJ33A I 31 

G003 : GOO2 + G010 
lJ033C I 31 

r,O 10 : GnU + n013 
1J022A I 3:5 

G011 = GOln ... r; 012 
1j 0 22C I 33 

8012 = G013 + GO?l 
lJ034A I 31 

G013 = G012 + '1020 
lj034C I 31 

r.;o? 0 : G021 ... GO?3 
ljrJ23A I 33 

(,on :·Gn20 + ti022 
iJrJ23C I 33 

GO:>2 = Gn2~ + n030 
jj035A I 32 

.. Y02n 

... Y 0 2~; 

.. Y02n 

.. Coor .. C07'" .. G05n .. K031, .. OOO~ .. 0033 .. 0071 

... WD1? .. Z02K .. Z06~ .. Z09", 

F007 ... .. FOO~ 

F007 ... 
.. FOO,,-

FOO3 .. 807" 

FOO3 

* GOOn 

F007 + 

* G003 

FOO7 + .. GOO;> 

F003 .. BOH 

FOQ3 
... G01!1 

FOO7 .. .. G013 

FOO7 01-

... G01? 

F006 + 

* 807f' 

.. '1'021 .. Y022 

... '1'031 

.. '1'021 * Y022 

.. COlO .. C020 ... r030 .. (,;040 • r:050 .. CU60 .. CORD '* GOOO • GOlD * GU2n .. r,030 .. G040 

... r;060 .. G070 .. 1";080 ... KflUO • 1(020 ... K022 

" K031 .. K041 .. K041 .. K042 .. 1(042 .. o!Hl 
,.. (1003 .. 0011 ... 0013 '* OO~l • 0 02 3 * 0031 

'" '1041 .. 0043 .. n051 .. 00'3 .. n061 • 0063 .. r)073 • 010n '" n1(13 .. Ul06 ... p022 .. wOl0 

'" '.,0 t4 .. w016 ... 70n8 .. zfnn • z012 .. z020 .. 7033 .. Z037 .. 1041 .. Z041 ... 7 05 8 .. Z661 

'" 7,074 '* Z080 ... lO~2 .. Z082 .. 709 0 .. Z69 4 .. 7102 .. Z120 .. 7122 .. Z124 .. 7124 

r,OfJ2 jnD1 ... GND .. qOOl '* G083 

i~O n 3 JOOl ... root .. r~ 000 .. GOa:? ... p016 

* qoao .. GOOi .. (;003 

.,. GaOl .. GOO~ 

r;012 jOO3 + GND .. 8011 

QOt3 Ji"I03 + FOOl 
... SOlO .. pOl~ 

... GOlD .. GOil ... r,013 

... r;0 11 .. G012 

G022 jn05 + GND 
... 0021 

GO?3 Jr'105 + POOl 
... r;020 .. p016 

(1031 FnDS 
." r;020 .. G021 ... r;0?3 
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GO'?3 :: Gi12? + G031 F006 ... (1030 FOOS 
l.J03C;C I 32 .. G020 .. (1021 .. 0022 

(;O;~O :: Gn3t ... r,Q33 F007 ... n032 J('I07 ... GND 
lJ024A I 33 .. G022 .. 0023 .. G03t 

8031 :: Gn30 + (";032 F007 ... GO :i3 JOO7 + FOOl 
1JfJ24C I 3;' .. G022 .. (;023 .. G030 .. p017 

(~O 32 = G033 ... 8040 FOO6 ... r,041 F005 
j JO 36A I 3? .. G03r 11 r;O 31 .. G033 

G033 = G032 ... r~ 0 41 F006 ... B040 F'n05 
lJOMC I 32 11 son .. G030 .. G031 .. r; 0 32 

0040 = G04j + n043 FOD8 ... G042 JOO9 ... GND 
lJ025A I 3~ .. G03;;- .. r;o 33 .. G041 

G041 :: G040 ... G042 FOQ8 ... 8043 JOO9 ... FOOl 
lJP2;C I 33 .. G032 .. G033 .. G040 .. P016 

G042 :: G043 ... G050 FOO6 ... G051 FnolS 
1J037A I 32 .. 8074 .. n040 .. G041 .. 1;043 

G043 :: G042 + [051 roo t: ... 0050 F'OO5 
1J037C I 32 .. G04r .. nO;!l .. G042 

r~ 050 :: G051 + 0053 FOD8 + r,0~)2 Jnl1 ... GND 
lJ026A I 33 .. G04:- .. G043 .. G051 

8051 :: G05M ... G052 FOOB ... GO~3 JOB + FOO2 
lJ(126C I 3 ~~ .. G042 .. r~ 0 43 .. G050 '" pot? 

G052 : G05:~ ... 8060 F'006 ... G061 F'~05 

1J03AA I 3? * G05r .. n051 .. G053 

G053 :: GaS? ... G061 FOO6 .. r-060 F'OO5 
1JI138C I 32 * 8075 .. n050 * G051 .. G052 ~ 

~ 
G060 :: G061 ... 0063 FOOA ... GOl'i2 Jn13 + GND 

1J(127A I 33 .. G05~ .. 8053 .. G061 

G061 G060 ... G062 F'OO~ G063 J013 ... FOO2 
.~ 

= ... 
lJf127C I 33 .. G05? .. GOS3 .. G060 .. P016 

(;062 = G063 ... G071 F004 4 
lJ039A I 31 .. 807~ .. G060 .. G061- .. G063 

G063 = 'G062 ... G070 F004 -tJ039C I 31 .. G06tl .. r, 0 61 .. G062 

r; 070 :: G07t + (;073 F008 ... G072 Jt'l15 + GND 4 lJ02AA I 33 .. G06~ .. (,071 

4 
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(j (j 71 = G n 7 0 ... GO 72 F 0 () R 01- (~O 73 J 1115 ... J:" 002 
1JQ2QC I 33 ... G06? • r070 - P016 

GQ72 : Gn73 • G081 F004 
... 8n77... ~70" G171 .. ]073 

GU73 = G 7? • ~OPO F004 
1JP4"C I 31 ... GQ7~ .. ~071 • G07? 

(J»HI = C; n b1 01- r::jP3 F·1U9 .. r.O·'2 J"17 + GN\) 
1Jn29A I 3~ ... G07~ ·OR1 

Gnql : GnRn + r.OH2 rn09 ... r;o~3 J"17 + Fon2 
1Jr29C I 33 ... GO,? ... "DAD • pnl~ 

r; () R (l = Gr:l:n ~, (~O G 1 FflO4 
lJ041..A I 31 ... GOaf • r.o Rl ... GD83 • I·' 009 

hnR~ : (in8? + r;ono PI04 

lJf141C / 31 ... G08r .. (:,0 Rl ... GOB;:> 

Ion 1 = Knun ... K'On3 
tROO>lA / 2~' ... K[l4n 

JUn2 : Kno? ... ~Un5 

lDr2~A / 22 ... IOO~ ... TO~3 • I n 30 

I 0 0 3 = K f., (j 1. K 0 n 5 
1n019A I 21 ... ~091 ... ,013 ... 1014 .. 1016 • 111~ 

1004 : Kn03 + Koo4 
10G2"C / 2? ... K03n .. ~040 • ZU8 4 

Y0f15 : Inll? 
1D"248 I 20 • Il1f 

1008 = Al01 qol.l 
10019C / 21 

10n9 1: I~()M 

1, 1 ., 1. R A I ~ 1 

101.0 : AlOr, "101 
I0f123C I 29 

1011 : AIDI) Rlr1l 
1D017A / 21 

1012 :: 1008 
iDniSC / 21 

1013 = rnr13 
1Dn2~A I 29 

• rOOr; ... 1012. 1014 .. l0t6 * j"'11': 

• I" 1 '1 

... 1010 .. ;<,onf) 

... IOlc.; ... lOn .. 1018 * T115 .. 1110 

... I02~ * r030 ... J n97 
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1014 : 1003 + rona 
10022A I 12 * K050 * K052 • K054 • 7020 * Z028 • ,nso • Z690 

r015 : 1011 
10017C I 21 * 1102 .(022 * K023 * lOSA 

1016 :: 1003 + 1008 
1r030A I 28 * Z094 • 7096 

rOt7 : K004 + Tall 
1D020A / 22 • K02n • KO?1 • LD13 * L01~ 

1018 = 1011 
100238 / 29 * 1040 • r050 • K090 

1019 :: 11110 
10024A / 20 * 0106 

1020 = A118 1118 
lE004A / 21 • K021 • K043 • K091 • p023 • Z125 

1021 = K022 
1EOl~C / 21 * 1031 

1022 = K023 
lE013A I 21 * E1i1 • 113~ • l014 

1023 = In12 A031 1002 
lEOORe I 20 • 1024 • 1092 

1024 = 1023 1118 Alla 1030 
lH032A I 29 • K051 * K053 • K055 

1026 = K021 
lEOl5A / 21 

1027 :: K02n 
lE015C / 21 

* 1031 

1030 = A030 I01~ 1002 
lH032C I 29 * 1024 * r032 

1031 :: 1021 ROOD + 1026 POOl + 1021 A032 
10002C I 23 • 1040 

1032 = 1031'1 A118 
lD026A I 11 

1033 :: 1032 
lE008D I 20 

1034 :: 1033 
tt031A I 29 

Rev D 

* 1033 * pO:?! • Z021 • z029 • Z081 • 7091 • Zt25 
* Zl30 

* 1034 • r092 

* K043 * 7095 • Z097 
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r :) ~ 5 = A n .5 q A 0 ,., I) r: t 2.3 + A n 4 I] A 0 6 !I I 0 37 
1D039C I 2R • 1040 

11)36 = A133 F114 • A134 f112 + R!105 Elil 
1~OO~C I 23 • 104 n 

1117 = E121 • [106 
11)0(17A I ~~~ * 1 03li 

IQ38 : A1)3' K05U + R003 vO~2 + An34 K054 • A010 104~ Z065 
1n027A I 24 • 1040 

ID3Q : H"O~ 1022 + 1045 ~l~O • Rnl1 El'3 
lu003A I 23 • 1040 

1 [J 4 U = I f, 1 'I 1:1.3 :.. 1 I) 3 6 I 0 31J + 1 0 0 9 r 0:5 5 I 0;5 p, 

10n078 I ?~ • In41 • K040 

1041 : In4" 
1D0048 I 20 * K030 

r042 : Z125 YO"l? + Z124 
'\.J 03!18 I 2 A • 1 043 + Z 095 

1~43 = In42 • ~l06 Z!in 
il031)C I 2A • 1044 

1~44 = 1043 
un31C / 29 • Z097 

1045 = A(l4n An50 
tuOORA / 29 * IO.3P, • T039 * 1046 

1046 = 104~ 2064 1009 
1nOOtA / 20 * 1051 

I () 4 R = Z (1 9 4 7 11 Q u 

1['I03nC / ~9 * I04Q • 1U93 * Z068 

1049 = 1048 
'tEOlnA / 21 • E091 * ~U56 * P020 * PD20 * ZO~~ 

1050 = It01 + 1018 R117 IOR3 • E121 ROtO 1009 • ~120 looQ AOOO 
AOOl 
lcnl?C I 24 • 105t 

TO!?1 = In4~ rn5[) 
1DOOt8 I 21} 

rD52 = K041 
1nnn4C I 20 

* K04n 

* 0106 * 1'1108 

1053 : E120 • Rl17 1062 + R116 In74 
lDOQ?A I 23 * 1054 
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101154 = 105;, 
100D11J I 20 * KD4" 

Jn~5 a 2029 F03l 010~ 01n2 + ZOa3 0101 010~ 
100n7C I 2~ * I05~ 

'QS6 • 1'15~ 

lil"ORC I 29 * 8033 • RD41 • T032 

1')1i1 = 011)$ 
tROD". I 11 * ~OlA * ~O~O • F021 * F023 * 10/4 * ~n09. NG09 

* l0411 

10158 • 1068 
lCot7A I 11 * OOun • OOto * 002" * 0030 • 0040 * n050 * 0060 

* 007n 

1059 = 0104 P02J El0A Zl?4 ~~60 
10nO~B I 29 .* eOJIi * ~041 • T031 

1062 = zn~" 01n~ In67 EO~l ~~86 
1~n03D I 20 • I05~ • 1063 

Jil6J If 1~6;:> 

18004A I 2n * 107n 

1064 • 010~ + ~ln3 + l0311 
tAnOlC I 23 • I06A • 70'3 • Z09ft 

1065 • 0107 + ~\na 

tA004C I 2? • KOJn • nl00 * 0101 

1066 • 0100 
tAOO~A I 11 • E0111 * ~O~6 • (074 • 0102 • 0104 • 1022 

J(}67 • 0101 
t~005B I 2~ • I06? 

1!l68 • 1064 
180Q48 I ~n • I05~ *t069 

r"~9 a In6A 
lC028A I 11. • OOO~ * ~012 • 0022 * n032 * 0042 • nn52 • 0162 

• OD7~ 

1170 = A1J~ + J~63 I~84 Al~7 + En52 E065 1089 ZO/4 
14n03A I 23 • 1011 * ,072 

rr171 = I07(l 
tc021A I 11 
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* 01'1 • n111 * 1121 • ,031 • OQ41 * nn51 • 0661 
* 01171 
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""" .. 

1072 = 1070 
1r;038A / l:l .. OOO~ .. 0013 .. 0023 .. 0033 * OU43 * nn53 * 066J 

.. oOn 

1073 = 0109 
1R!)O,~C / 2" .. 107" .. r076 

1074 = 1057 10R~ I06~ 

10 0 0 4 0 / 2n .. 1053 

1075 = 1073 + A116 
tGOHA I 1? .. R03n .. n031 .. 8032 .. ~033 * 80J4 * ~n35 * sd36 

.. R03? 

1076 = 1073 + 6116 
l'-;012A I t' .. B03A .. ~039 .. 8060 .. ~061 * 8062 .. ~n63 * T~14 

.. TOil; 

IOR~ = A127 [a02 En14 
18003A I 20 .. 108j 

1:.)131 = loao A116 
t811038 I 2,1 

I·J92 = zn21 
HOli'lC I 29 

.. 010A 

lQR3 = 1093 ZlOJ Z102 
1H0328 I 29 * B06' * rOSO .. IOa5 

1084 = 0106 + 0109 
1A004A I 2' .. 107" .. ~040 * 0104 

IQ~5 = Ind3 7090 Z09~ 
tAn20B I 20 .. Z06n 

[087 = Z020 + FJ16 
lAnooA I 12 .. ~oon * w002 .. w004 • 0006 * ~008 

J088 = zn21 
lEO ORA I 20 .. ZD3j 

lOA; = zn80 
lEn04C / 21 .. ~10c .. 1070 .. 1074 .. r093 .. K042 

1091 = Kn03 + ~J14 + E12n Vl~O 
ln005C I 23 .. K060 

1092 = 111R 1035 1023 EOQ2 
lD038C I 21 * KOS7 • KO~l .. 0105 

Ill; ~ lJ!L ,":I?l + lJ)J. ·1)89 + r048 
1,1~lA I tS • I"~ 
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1094 I: 1096 ,1\040 AI)60 
lE0098 I 29 * E091 • r095 

." ... ~ 

1095 I: 1094 
10024C I 20 * LOl1 * 7084 

1096 I: IOO~ + K002 
tBOORS I 2A • 1094 * LOt2 

rOQ7 I: A16n A12~ 1012 
lB005C I 29 • I09R • rOQ9 • 1100 

1098 I: I1l9? 
1G013A I 11 • B03~ * 8031 • 8032 * RO~3 • 8034 * R060 * 8.61 . 

* B06~ 
IOQ9 I: lti97 

1(,n09A I 11 

1100 I: 1102 r097 0108 
10004A I 20 * K030 

11"1 I: 110? 
lH020A I 21 • B030 • R031 • 8033 • ~034 

1102 I: A160 ~12b 1015 
lHn1~D I 20 * 1100 • tl01 

1105 I: Kl01 • K1C3 • Kl0~ ... KiD7 
1ArOtA I 24 * 110, 

11~6 I: Kl09 ... K1l1 • Kjl~ ... Klt5 
IAn01C I 24 * 110, 

1107 I: 1105 11"6 • R119 
1800~C I 28 • 1050 

1110 I: An40 + A041 • A04~ • '043 
tA002A I 24 • 111? 

1111 I: A044 + A045 + A04~ + A047 
tA002C I 24 * Ill' 

111.2 = 1110 JUl 
1n(l24D I 20 • IUs. 11:090 

1115 = 1003 + lOll. A05a + '119 1112 . 
tC006A I 14 * KiOo • ~lD2 * Ki04 * Kl06 • KiOS • Kif~ • *11~ 

• ,,1J.4 

It:'.) ~ 1 (II ::j ... I J 1. 1. + A ~ ~.rl \) 1.1. 
~~~~5C I ~~ • Iltp * p~21 ; < 

1118 I: Il1~ + Al50 
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""' . . 1 

• 1020 .,. r024 * 1092 • 1119 

1119 : 111M 
iC(lO'5A I t1 • K10, * ~103 * Kl05 • wl07 * K1D9 .,. Kill • Kf13 

.,. K11~ 

11?5 : K1Dn K1C2 K104 Kl r 6 
terO?A I 2~ .,. 1127 

7126 : K1nR VitO K11? K114 
1 C (1078 I 2 ro .,. 1127 

1127 : 1125 + 11?6 

Jl?R = 1127 
1cr01C I 2 1, 

.,. 112p 

* L124 

.j 0 f'I Q : X n:h r 0 j 0 + B 0 8 0 I-"" Q 14 
1 Jr11A I 2e • J001 

,)0111 : JO n 0 
1IIl17A I 2[1 

J002 = X"23 FotO + BO~l r014 
11011.8 I 2ii .,. JDO:;t 

J(Jn3 : JIIO:.' 
j 1[1178 I 20 .,. G01l'1 .,. n011 

JDn4 : X[12~ r010 + sna2 v014 
11(111C / 211 .,. JOO" 

.J005 = Jno~ 
tl017C I 2P 

JOn6 = xn27 rUtD + F083 rct4 
1 I (ll?A I 2" 

Jon7 : JflOfo 
1 If)17D I 20 .,. G03r * n031 

~IO(1H = xn~9 r 010 + BOb'; f C14 
111111.'8 / 2 f , • JeD' 

.JonQ = JOOP 
1Ifl1RA I 211 .,. G04r '" n041 

J01Q :·x031 FOll + Bn85 rOiS 
tt012C I 2H • J01~ 

.J011 : J010 
tlf11f.lB I 2n .,. G05r .,. ,,051 
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J012 = X033 F011 + 8086 ~015 
1I013A I 2P • J013 

JOj 3 = J01? 
1 I () 1 ~C I 2 (1 • G06('1 ... '1061 

J014 = X035 FOjl + 8087 rC15 
1111138 I 2P ... J01~ 

. .1015 = Jn1 4 

1InlAD/2(1 * GOn ... n071 

J016 : X037 ~Oll • BOBR rn15 
trn13C / 2k ... J017 

)01,7 : ,Jn1" 
tIn34C /·20 * G08f1 ... nOAI 

~ono : K001 + Kon4 K040 ~030 A16~ R117 101" + GNU 
10i113A I 3' ... IOO~ ... KOOl .. K003 .. 1084 

vonl = KOO" • kQGS Y205 • 6116 At17 
1U013C / 3' ... Ino~ * ~OOQ ... KOD? 

KOfl2= KD03 + 1<01')1 K040 v2no 
jf)n14A / 3~, ... IOO~ .. r096 ... KOO:! ... K005 

Kon3 = K" O? • kOno Y202 
1(')1) 14C I 31, ... 1001 ... r004 ... 1091 ... KOO2 ... KOO4 

'<0(14 = KOO15 + k'0(13 Y201. 
1 D(J15A I 31 ... 1004 ... rOl7 ... KODO • 1(005 

I(On5 : Kn04 • 10(002 Y?03 
jO i1 15C I 31 ... 1002 ... r003 .. KOOt .. l(on4 

K020 : K!121 + 1017 E124 ron1 Y01~ + GND 
1E"14A I 3' • B08~ ... ,027 • K021 ... pOtl ... POll 

KO?1 = Kn2n+ J017 R002 • 10'0 
1EOl4C I 3' * BOSR ... ,026 • K020 .. DOll" pull 

KO~2 = K D 2~i • ROO6 J01'5 r013 Z014 + GND 
1F012A I 3~ * E06", * TO?1 ... K023 * rOle .. Z042 

'<0::>3 = K(l2:2 • t013 A03n T01.5 + A129 
1e IJ 12C / 3:> • E05p • r022 .. K022 • l043 .. Z074 

KO~O = Ko31. • 11no Rllfl \f1f15 + A127 1065 • 1041 lQ04 
tllrJ09A I 3;~ * KOOf'l * "'031 .. 0106 

K031 = K03n + A116 All7 + ~Nn • GNO 
1LJt:09C I 3~ ... K!l3r, * r016 
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;/040 = KI141 ... r040 1004 ... T0151 1"101. ... 1054 1084 

tn n1(lA I 33 .. KOOr ." ;.:002 .. 1(030 .. K04t 

\.( 041 = K041') + Al1b Al17 ... rmn ... (iNC 

1.prane I 3 ~~ .. lOS~ .. 1<040 .. T017 

1<042 = KI143 ... F09b 1089 F053 E082 0104 Z058 • GNtl + liND 

1AnO~A I 3·1 .. K043 

~ 0 -1:3 = I(r14? + [091 ... 1020 + 1034 
1.. A IJ u f\ C I J.\ .. 81) .).~ • ,<",42 

"<00.;0 = Kn51. ... Til 14 R002 
1f.liJ31A I 3~ .. 1030 'fir 1(051 

Kne;t = K"l,n + 1024 
11411318 I :5 'I .. SOH or 1<050 .. T032 

KO"52 = Ki15~ + 1014 ROO3 
tfiJHA / 31 .. I03q .. K053 

;{Oo.;3 = Kn5:> ... TO?4 
1i;lJ1te / 31- .. 8041 ." K052 .. K056 .. r030 

... 0 t';4 = K:15lj + 1014 ROO4 
1y031C / 3 1i .. 10 3!~ ... 1(055 

KO';5 = 1(')54 ... t024 
tH031.D I 3 " .. 8041. • K054 .. r031 

1<:0156 = 1(057 + F094 zn63 ~O53 11)49 
ln006C / .sri .. K057 

;(OC;7 = KiJ56 ... r092 
1D110l\D I 3f1 .. 8041 ... 1<:056 .. T030 

'<060 = 1(061. ... 1091 
1000l"lA I 30 .. IDS" ... !'(061 

'<Qf',l = KI161'1 + r092 
100068 / 3'1 .. K06 n 

1<090 = 1(091 + TU18 1013 \ 0 6 0 111'-
18 007A / In .. K 09~ 

K091 = KOlin + ro?o 
'1.fjOO78 I 3n .. 8()37 ." K090 ... L125 

"'-

Kil')O = K10t + 1115 An4n 
lGI10U / ;5 i' .. 112') ... dOl 

1(1"1 = K101') + J119 
leOOtS / JO ... l:tO~ .. dOD "l.016 
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1<102 = KI03 + IllS A041 
1COOlC I 30 ... I125 ... K103 

!f103 = K102 + 1119 
lCOOlD I 30 ... nos ... Kl02 ... L017 

K104 = KI05 + IllS A042 
lC002A I 30 ... 1125 '"' KI0S 

KI0S = KI04 + 1119 
lC002B I 30 ... 1105 ... KI04 ... L018 

KI06 = KI07 + IllS A043 
lCno2C I 30 ... 1125 ... KI07 

K107 = KI06 + 1119 
lCo02D I 30 ... 1105 ... KI06 ... L019 

KI08 = K109 + 1115 A044 
lC(}03A I 30 ... 1126 ... 1<109 

K}09 = KI08 + 1119 
IC003B I 30 ... 11 06 ... KI08 ... L020 

1<110 = K111 + IllS A04S 
lC003C I 30 ... 1126 ... K111 

KIll =K110 + t119 
lC0030 I 30 ... 1106 '"' K110 ... L021 

K112 = K113 + 1115 A046 
lC004A I 30 ... I126 ... K113 

K113 = K1l2 + Il19 
lC0048 I 30 '"' 1106 '"' 1<112 '"'Lo22 

1<114 = KllS + HIS AD47 
lC004C I 30 ... 1126 '"' 1<115 

K115 = K114 + Il19 
lC0040 I 30 '"' 1106 ... 1<114 ... L023 

LOOO = WOOl 
lAo33A I ISC 

LOOl = WOO3 
lA0338 I lSC 

L002 = woos 
lA033C I ISC 

L003 = WOO7 ~ 
lA034A I 1SC 
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['I 

Lon4 = W009 
lA034B I I5C 

LOOS = WOll 
IA034C I ISC 

L006 = w013 
lA035A I ISC 

L007 = wOIS 
lAn35~ I ISC 

Looa = w017 
IA035C I ISC 

L009 = ZIOI 
1A036C lIse 

UllO = Zl03 
1A037A I ISC 

LOll = EIOS 1095 
lA037~ I ISC 

L012 = A044 A060 1096 
lA037C I ISC 

L013 = EI02 Y017 
lA03HA I ISC 

L014 = E103 1017 
lA0388 I ISC 

LOIS = A130 
lAo3ac I ISC 

1,016 = KiOI 
lA03YA I ISC 

L017 = KIO) 
lAo39B I ISC 

l018 = KI0S 
1A039C I ISC 

LOI9 = KI07 
1A040A I ISC 

1.020 = KIOg 
lA0408 I ISC 

L021 = KIll 
lA040C I ISC 
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L022 = K1l3 
lA032A I ISC 

L023 = KllS 
lA0328 I ISC 

L027 = Z041 
lA036A I ISC 

L028 = E031 
lA036B I ISC 

L124 = 1129 
lA041A I 62 

L125 = K091 
lA041~ I 62 

L126 = 1027 
lA041C I 62 

L127 = P021 
lA042A I b2 

MOOO = OPEN 
18036A I OSA 

MODI = OPEN 
IB036ti I OSA 

M002 = OPE~ 
IB03bC I OSA 

M003 = OPE" 
18037A I OSA 

M004 = OPEN 
180378 I OSA 

MOOS = OPE" 
18037C I OSA 

M006 = OPE" 
18038A I OSA 

M007 = OPEN 
180388 I OSA 

MOOa = OPEN 
IB038C I OSA 

~009 = OPEN 
IB039C I OSA 

.. XOOO 

.. X002 

.. X004 

.. X006 

.. X008 

.. X010 

.. X012 

.. XOl4 

.. X01" 

.. ElOS .. Z060 .. lIla 
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~010 = OPEt>; 
IB040A 1 OSA 

~012 = OPEl'll 
IB040C 1 OSA 

MOl3 = OPE'" 
}8041A 1 OSA 

M014 = OPE"" 
IB041~ I OSA 

M017 = OPE'" 
IB039A 1 USA 

* EllS * E119 

* EOOO * El12 

* E114 

.. E120 .. 1091 

.. B03q .. flOA 

MOIS = OPEl\, 
lA0398 1 USA .. E}OO .. Z020 .. Z02A 

Mo19 = OPEtI: 
IBt)41C I OSA .. El24 .. E126 

NOOO = B070 R071 • B080 ROBI 
lCOlSA 1 2~ .. N004 * N006 

NOOI = B072 R073 • B082 R083 
lCOl5B 1 2~ .. N004 * N006 

N002 = B074 R07S • 8084 ROe~ 
lC015C I 2H * NOO~ .. N001 

N003 = B01~ R077 • BOA6 8081 
lCOlJC I 2H * NOOS * N007 

N004 = NOOO • NOOl 
lC014A 1 2H * NOO6 

NOOS = NOO2 • NOO3 
lcoht:; I 2H .. NOO7 

N006 = N004 • NOOO NOOI 
lCnl4C I 2H * NOOA .. NOO9 

N007 = NOOS • N002 NOO3 
lCo13A 1 211 .. NOOR * NOO9 

NOOe = N006 • NOO7 
lCOl38 I 2H .. N{)Oq 

NO()9 = NOOA 1057 • N006 NOOI 1057 
18011AI 21 

NOlO = N009 
IBoHW 1 20 

.. BOAA .. NOlO 

.. ROR8 
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0 OPr:1\ = 
~w JhCK * A16 r, ... A160 .. A160 .. A160 * ~j() 0 0 .. ~~ I) 0 ~ .. ",,004 * Moor; .. r-0006 .. 1'1001 

* /. 0 1 ~ '" HOt2 * M013 .. M014 .. M017 

'" Roon '" ROOO * ROOt ... qOn1 .. H002 
.. ROO- * h'on4 .. ROO4 ... qons .. Rour; .. hnO? .. ROO? ." ROOA ... ql)na • ROU9 

.. p01l1 ... ROt1 .. R011 .. [:1012 .. fdJ12 .. Rn14 '" R014 * R015 .. R015 .. R100 .. R 1 0 1 ... f,l n 7 It R107 .. R108 .. Hl0A 

* kl1r ... pl10 ,., Rl1~ .. f~116 .. FlU7 

* f~ 11 F, ... R119 ... R119 .. R120 ,., R120 .. 'y 021 .. yO~l ,., '1'022 • v022 .. y f) 2;~ 

,., y024 .. yO?5 ,., Y021i .. ",031 .. Y061 .. y049 .. v049 .. y05t) .. y050 .. yU~H 

.. y05n ... v059 * y05Q .. y060 .. yUbO 

.. y06? '" ",062 .. Y070 .. y070 * yll/t 

• y074 ." vO?5 • yO]"5 .. v080 * y!ibO 

• ylOj '" vlOl ,., yl02 .. '1'102 

nooo : OilOj + ROOO IO~8 ... ,<on1 EI\58 
1Cnl~A / 3' '" C001 

00nl : onno + r071 ... GND 
tC01RC I 3? * b03n * ~070 * ooon 

non2 = on(l~ ... puos IotQ ... XO!)l EI'I59 ... 7015 X037 L01/ 
tC02QA I 3~ '" rOo~ 

0003 : on02 + T072 ... GND + nN~ 

tcn29C I 3~ * H03A * ~070 * 0002 

n010 : on11 + ~onl In~R ... xon3 En5R 
tC01QA I 3? .. G01~ 

n011 : 0"1" + 1071 ... GND 
tC019C I J? * ~031 ... ~071 ,., 0010 

n012 : 0013 + RUn9 1069 ... xon3 En5Q 
tcn3flA I ,S/ .. r017 

0013 = onl? ... 1072 ... GND 
tcn3nc I 3? * 803q * p07l * 0012 

0020 = 0021 ... Ron2 IO~8 + X005 En58 
1C"2nA I 3? '" 0021 

nO?1 : 0021 + r071 + GND 
1 C n 2 n C I ;P * ~ (') 3 ., .. ;,' a 72 It 0 0 2 n 

(] Q 22 = () n 2:~ ~ '0 1 0 1 nt., .. -: 01 ? En" i 

1 CO 31 A I .S:-' '" I' r' 2'" 

0023 = 0022 + l072 ... GNO 
tc031C I 3? .. H061"! .. · ... 072 * 0022 
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n030 = on31 + Ron3 1058 • yon7 E~5B 
1Cn21A I 3? * G03 1 

nO~l = O~3~ • IU71 • GND 
1C021C I J? ... ~n33 ~ q073 ... 003" 

0032 = O~33 • wUl1 1069 • XO~7 E~5Q 

1C~32A I ~? * 003~ 

J 072 + (;r'IO '1r.l~J = Of),~? • 

1(fl,PC I .P ... h061 ... 0073 '" 0032 

n n 4 II = U f1 41 • P!j II 4 1 n 5 R ... X 0 n 9 En 5 8 
1cn2?A I 3? ... C041 

J (J 71 + (, ~i II 11[141 = Ui14 n • 

1 C,12?C / 3? ... ~034 ... ~074 ... 004n 

~n42 = on4~ • ~012 1069 ... iO"9 E~59 
1. C fj 3 :~ A I j? ... [0 4 "3 

'\ ") 4.3 = 0 I, 4? • I 072 • C, fI.\ f) 

1cn3~C I 32 * 806' ... h074 * 0042 

n05n = un5J ... Ron5 l~~a ... X011 E~5~ 

1cn2~A / 32 ... 0051 

1071 + Gi\![j r'l(J'51 = O;!~fl • 

1C"23C I Sf' ... b03~ ... h075 *0050 

0052 = O~~3 ... P013 1069 + X011 En5; 
1cn34A / 37 ... on5~ 

rO~3 = 005' + 1072 • G~D 

tcn34C I S? * 8n6~ ... "075 ... 0052 

q()Alj = nn01 ... 0iJ06 E::127 10';8 ... X~13 E0'58 
1.C024A / :P ... (%1 

(lOl)l = 0 I) I:> n ... ! (] 71 ... G 1\1 D 
lcn24C / 3? * ~Q3~ ... R076 ... 006~ 

nOA2 = on6~ • P014 E125 TO~9 ... X"13 EO~9 

lcn3~A / 32 ... 006~ 

n063 = 006~ • J~72 ... GND 
1.r:035C / 32 * H07~ .. nQt,2 ... Tf)14 

8070 = 0071 • RU07 E127 T858 + X"15 l017 
~C025A I 3? * l07~ 

n071 = on7" • 1071 ... GNU 
:tr:;n25c I 3? * t~il37 •. 1077 ... 0070 
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0072 = 0073 + R015 E125 !069 + X015 E059 
lCn3~A / 3? • 007~ 

n073 = on7~ • r072 • GND 
j~036C / 3? • 8077 • 1')072 • T015 

nino = 0101 • A127 In65 + ~OA2 Z"60 ZOBl En67 01U2 + GNO 
t,n05A i 3~ • I05~ • r0 66 • 0101 * ~102 

0101 = 01G~ • ~OQ3 + ~01~ 7043 + Zn81 r065 Z05J 
1Ano~C I 3~ • I05~ * ,O~7 • 010n 

r1"2 = U1G~ • nlno zn33 ~~n7 + I~66 E065 En5n 

lAn07A / 3? * I05~ * 7055 • I06? * 0100 • ulU3 

01"3 = 01C? • ~093 + GND 
lAn07C I 3? • 1057 • nl02 * 0104 * 1022 

1'l1r14 = 01.1115'+ Al?6 IiJbo TO~4 0103 1;065 
1anOQA I 3n * I05e * ~042 • 0105 

n1~5 = 01U4 • T092 
lROOQB I 30 * b03~ • 0104 

01"6 = 0107 • rORl AlbO 1019 105' (030 + GNU 
1h"OlA I 3? * 1064 • TDB4 • 0107 * 1')109 

nln7 = 01n~ + '116 A117 + 01n9 E"31 v152 
1 1\ no 1 C I J? • I 06 r;:; • r) 1 a 6 * 010 A 

01n8 = 01n9 • nln7 1052 ~l~O 
1b002A I 31 • I06~ • [065 • 110n * r109 

01n9 = OlOG + 0106 Y151 
1POO'C I J1 • I07~ * 1094 * 0107 * n10a * TUls 

POnD = X~Dn yon2 + XOD1 YO~3 
1u021A I 2r • POOd • pon6 

POOl = xnn4 xonb + X005 ~O~7 
~G021R I 2P • pOOt .. pOD6 

Pon2 = xnOR XotO + X009 xn11 
1H021C I 28 • PDO~ • POOl 

pn n3 = xn1? X014 + Xn13 v015 
1Rn2nA I 2P • pOO~ • D007 

pon4 = P~on • POnl 
1802"8 I 28 • pOOA 

P005 = pro? • POn3 
tH n20C 12M .. pno? 
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pon6 = pn[l1 ... 
IH01GA I 21l 

pun7 = pnfl5 ... 
18 n 198 / 2;) 

Pon5 = POG~ ... 
1 H01GC I 28 

pon') = prrq ... 
1HI11AA I 21' 

P Ii 1 (1 = F fl ii Q 

1ll(11i\A I 2··' 

POOO POOl 

* f'OOP .. P009 

0002 POQ3 

* pOOp '* P009 

PU!)7 

* POOe: 

P ,) r) 6 pf)(;7 

* rOlf" '* p01.1 '* P n 11 

* f-iOl~ '* POl1 

PC11 = pnl1 Xf17 K02" ... cnl1Q X011 K021 ... pn09 xQ16 Kn20 ... P01D 
11'0161<;1'21 
lUn27C I ~4 * ~02r 

POlj = cnOt ... rOll ... C021 ... r031 
1hn~4A / 24 • P014 

P014 = pnl~ rCl~ cn80 
l8nlRC I 2 n '* P02" 

p G 1 '5 = C'IIQ ... r IJ "i 1 ... C () 61 ... 1" 0 71 
IHn24C I 24 * P014 

POlt; = Gf!G1 (inll G021 8041 GI;61 li07i Gn81 

1FnOAA I 2" * POl? 

POtl = PiI~6 ... GO~l + C05t 

PO., ,\ = POP 
1FOQRB I ?r) 

• P01R 

'* 10'02:; 

PO?" = pn?1 ... P011 ZO~8 7060 E052 l10l 1040 ... P014 EOY4 7063 ztet 
J~49 + p n23 7120 En44 
18n2?A I ~3 '* lQ5~ '* pO?l 

PO?1 = pn2n ... FOGi ... 103? ... 1116 
H,02?C / ;n * b03'1 ... 1.127 .. p020 

PO n = p n 23 ... ~ 1? 7 Z 0 6 C r: (1 q 8 En 65 PO 18 + G~' D 
1bOl0A / J' '* p~2~ 

PO?J = P02? + ~UQ3 + 102n 
1~nl~C I 3? '* p02n • pO?2 

pOnn = OP~v + np~N 

1Gn2?A / P1 6 * AOO~ '* ,031 * onoo 
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Rani = OPEN + nPFN 
'G022C 1 p16 • A001 * r031 • K020 • 0010 

Ron2 : OPb~ + OPFN 
1G024A I Pte • ADO? • ~021 • KOSO. 0020 

R003 = OP~N + nPFN 
1Gn24C 1 p16 * A003 • 1038 * K052 * n030 

Ron4 : OP~N + np~N 

1G02~A / P16 * ADO •• K054 * 0040 

POO~ = OP~N • nP~N 

lG02~C 1 p16 * AOO~ * r036 * 0050 

R IJ n 6 : 0 P!:: ,\1 + (1 PEN 
lc;02fiA I' P1 6 * I03q * I<O?2 • 0060 

R007 = OPEN + OPEN 
1G02RC 1 p16 * A007 • 4040 * A042 * n070 

Rooa : OPF~ + oPFN 
lG03nA 1 P16 • ,OOR • A040 * A041 • n002 

R009 : OP~~ + np~N 

1G03nc I P1~ • AD 00 • A040 * A041 * 0012 

ROth = QP!::M + oPEN 
1.(1032A I Pte • AOln • A050 * 1050 • n022 

ROll : OPEN • nPFN 
lG01?A 1 pi6 * A011 * 1039 • 0032 

R012 = OPE~ + OPFN 
lG019C I p16 * 0042 

R013 = OPEN + nPEN 
1G011A I p16 • 005? 

ROi4 : OPEN + OPFN 
lGn17C I p16 • 0062 

R01~ = OP~N + OP~N 
10015A I pi6 • 007? 

Plno = OPEN. nPEN 
tG032C I p16 • A10 n * [008 

P10l = OP~N + npFN 
1G~34A I p16 • A101 • r011 

Rl07 : OPEN + nPEN 
1G"34C I p16 * Ai0? 
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Rlne = OPEN • npFN 
18035A I p16 • Al0A 

Rin9 = OP~N • OPEN 
tG035C 'P16 * Al0Q 

Ril0 = OP~N + OPEN 
18036A I p16 • Al1~ 

Rl16 = OP~~ • OPEN 
lG036C I p16 • Al1~ • t053 • K03n 

Rill : OPFN • nPEN 
1G03?' I p16 • A117 • 1050 * 1053 • KOOO 

Rll8 : OPE~ • npEN 
1Gn37C I p16 • Al1R 

R119 : OPE~ + np~N 

lG03RA I Ptb • A119 • r107 

R120 : OPEN • nPEN 
1An3RC I P16 • A12r 

Tono = Bnon 
.1 G02t A I P14 

Ton1 : 8(1)1 
1G02tC I P14 

TOn2 = 8no~ 
1,,023A I P14 

TOn~~ = sn03 
t(,023C I P14 

TUI14 = 8 0 04 
1G025A I P14 

T005 : Boor; 
tG025C I P1.4 

TOn6 : 80!)fI 
tG027A I P14 

Torl7 = BI.101 
tGn27C / P14 

TUI18 : 8no~ 

1 C; 1'1 2 <> A / P 1. 4 

Ton9 = 8009 
1 r; n 2 Q C I P 1. 4 
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T010 I: BrJlO 
~G031A / Pt4 

T011 = B011 
tG020A I P14 

T012 II B012 
lG020C I P14 

T013 = B013 
tGn18A I P14 

TO 1.4 : 1 rJ]A (')063 
lG01RC / P14 

T01.5 : 1"76 0073 
1GOHA I P14 

T01.6 : K031 
tG039A I P14 

TO 1.7 
== 

K041 YOll 
1.G039C I P14 

T018 = 010Q A126 
lG031C I P14 

T030 : Kn:>3 K057 
1 Gn42A I P14 

T031 : 1059 K055 
1Gn42C I P14 

TC32 : 1'156 KoSl 
1(ln4nC I Pl.4 

T033 = 804M 
1G041.C I P14 

vono = 
NO JACI< 

von1 = VOOO 
lC041.A I 04 

lIon2 = 
~JO JACK 

110"3 = Vt1f'l~ 
1.n041A I 04 

Kn22 101.4 

* V001. 

• EOon 

• VOO~ 

• EOon 

~ono : wn01 • IUR7 • B08n ~020 En35 
1A012A I 32 • wOOi • w021 
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~'J D n 1 = (.oJ n (J 11 + r:.. 0 ? 2 + H 0 8 n IJ lJ ;> 1 E (1 .5 5 
tA012C / 3;> * LOOO 11 0000 11 101020 

"'002 = 1'1003 + [OA7 + bOS! 14022 En35 
lA013A / 3/ * "IlO3 '" Ie 023 

'~fi n 3 = WOO? + FU22 + b 0 81 !~O 23 En35 
l/.\nuC I 3;;> * LOOj ... "002 * 1'1022 

!. r rJ 4 = WQt15 + rOP7 E126 + C!OA2 1'11124 F.035 
H 014A / 31' * ~OO~ * ",025 

"'ll n ~ = wf1[14 + FlJ22 • bOB? !~ 0 25 En35 
lA014C I 32 * LOG? * ,; 004 * w024 

1,1 0 n fl = won7-. JOA7 F.126 + ROR3 wn26 F.0~5 

1A01SA / 32 * \>i007 * l' 027 

I~ () (17 = wO(!" • F022 + b083 I.J 0 2 7 Ef'l35 
1 A015C / 32 * LOO~ 11 1.10 n 6 * 1'1026 

.JOOH = WOO9 + TOR7 E125 • 80.:<4 wn2~ E039 
tA023A I 3;> * ~J 0 0 rj 11 1,029 

\,!O n 9 = WOOR + EO?2 + r084 HO';l9 En.5Q 
1,023C I 3? * L004 * l 008 * 1'1028 

lAiD t c = W01.1 + H085 1'1030 r:039 + Gr..D 
tA024A / 37 * Vol 011 * :·031 

~Olj = wnln + F026 + 8085 WOJl En39 
lA024C I 32 * LOO~ * ~010 * w030 

W012 = wn13 • PDBb W032 ~039 + G'O 
1A025A I 3' * W013 * 033 

WQ13 = wnl? + FO?6 + SOBA W033 E"39 
lA025C I 3' * LOO~ • 0012 * w032 

WOt4 = wn15 • RUR7 1'1034 F039 + G~D 
1An2~A I 3? * wOl~ • ~035 

W015 = W014 • FD?6 + 8087 ~O~5 En39 
lA026C I 32 * L007 * ~014 * 1'1034 

WC16 = W017 + RURH W03~ FD28 + G'0 
lA027A / 3? * ~017 * w037 

wOt7 = wn16 • FO?6 • H08R wQ~7 En28 
lA021C I 3? * LOOn. 016 * w036 

WO?D = W021 • wOOl EOQ5 
1A01~A / 3n * wOOO * w021 
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W021 • ~020 • WOOO EOOS 
1A016B I 30 * WOOl * W020 

111022 • W023 + W003 EOOS 
lA016C I 30 * W002 * W023 

W023 - W022 + W002 E005 
lA016D I 30 * W003 * W022 

W024- 111024 • WOOS EOOS 
lAOl7A I 30 * W004 * W024 

W025 - 111025 • W004 EOOS 
lAO 17B I 30 * WOOS * W025 

W026 - 111027 • W007 EOOS 
lA017C I 30 * W006 * W027 

W027 • W026 • W006 EOOS 
lA0170 I 30 * W007 * W026 

W028 ~ W029 • W009 E003 
lA029A I 30 * W008 * W029 

W029 = w028 • W008 EOO3 
lA029B I 30 * W009 * W028 

W030 - W031 • WOll E003 
lA029C I 30 * WOIO * W031 

W031 • WOlO • WOlO E003 
lA0290 I 30 * WOll * W030 

W032 - W033 • W013 E003 
lA030A I 30 * W012 * W033 

W033 • W032 + W012 E003 ,1 
IA030B I 30 * W013 * W032 14 

W034 - W03S • W015 E003 

• IA030C I 30 * W014 * W035 

W035 • W034 • W014 E003 
IA030D I 30 * W015 * W034 ~ 

W036 • W037 • W017 E006 
IA031A I 30 * 111016 * W037 4 

W037 • 111036 • W016 E006 
lA031B I 30 * W017 * W036 

4 XOOO • XOOI • MOOO 
IBo26A I 31 * E040 * E043 * Pooo * XOOI * X021 

4 
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)(01')1 = X(lbO ... EUA8 
HJ02~C / 31 • !: 0 7r • nono .. 0002 • ponD .. xoon 

x ()f12 I: XOO3 ... MUIl1 
tR021A / 31. .. E040 ... E043 .. pOOO ... )(003 ... x023 

xnn3 = xnfl2 ... FORB 
1R027C I 31 ... F07'1 • 1"1010 .. 0012 ... pOOO .. XUU2 

XGn4 = XOO"i ... Muo2 
1B02AA I 3t ... E04n ... POOl .. X005 ... )(025 

xon5 = X004 ... ~O~8 
1H028C I 31 • E04~ ... F070 .. 0020 ... 0022 ... POOl'" )(004 

X006 = X007 ... M003 
1P029A I 31 ... E040 ... ~OQl .. X007 • x027 

xon7 = xnU6 ... FOPS 
tH029C I 31 • E043 .. ~070 * 0030 ... n032 .. POUl • xn06 

)(008 = X009 ... M004 
1S030A I 31 .. 1:043 .. p002 .. X009 ... x029 

)(009 = xnop ... FOR8 
tH03nc / 31 • E07? .. n040 * 0042 * p002 .. X008 

)(OlU = xnl1 ... ~005 
18~31A I 31 ... E04j ... p002 ... xDl1 ... )(031 

XG11 = X010 ... FOR9 
1H031C I 31 ... E07? .. n050 .. 0052 ... p002 * X010 

X012 = Xl')13 ... M006 
1R03?A I 31 • ~04j • p003 * X013 • )(033 

xrl~ = XOj? ... ELR9 
1H032C I 3 1 • (:07' ... n060 .. 0062 ... p003 .. xU12 

X01.4 = XIll5 ... l-Ion7 
If,033A I 31 • E041 • F071 1r POO3 ... )(015 • )(U.35 

X[11.5 = XflJ,4 + FOB9 
'tH03~C I 31 * ()O7() ... ,"072 • POO3 « )(014 

)(016 = X017 + Mon8 
1H034A I 31 * (:041 ... E041 .. POll. pOll .. x017 • )(037 

Xn,7 = xn1~ ... FOR9 
lHn34C I 31 * cosn ... rOBl .. E07? • pOil 1r pOll. vn16 

X021 = XOOO 
11019A I 2q * cOon ... COOl. JoaO 

5-41 Rev D 



X023 :: Xn02 
1.I 01<;>8 I 29 ." C010 ." COil ." J002 

X02~ • XOV'" 
~.T01QC I 29 ." C020 .. C021 * J004 

X(127 • XOO6 
1102011 I 29 ." C030 .. C031 * J006 

X029 • XOO8 
110208 I 29 ." C040 * C041 * J008 

XC31 II Xf1lO 
jJ02nc I 29 ." C050 * C051 ." JOlO 

X033 II Xn12 
11021.11 I 29 ." C06r. * C061 ." J012 

XC35 II xn14 
110218 I 29 ." C070 * C071 ." J014 

X037 II X016 
tI02tC I 29 ." J016 ." n002 

0 VOnn I: 

~lO JACK' .. ZOO:? 

a vont I: 

NO JACK ." Z004 

0 VOO2 II 

!~O JACK ." lOOf, 

0 V003 II 

t\lD JACK ." ZO 01. 

0 VOO4 II 

1\!0 JACK ." 2003 

0 V005 II 

r'JO JACK ." zoo" 
0 VOn6 :: 

~iO JACK ." Z007 

0 VOto II 

I 
NO JACK - ." K02n 

YOH = 
NO JACK *T017 

V020 :: 1="026 F028 Ell 3.;? E126 + OPE~' ... OPF:N 
1 HI137B I 97 ." Z03? 

Vo?! :: F026 FC28 En33 E1n5 + OPE~ ... OPFN 
1H03?A I li7 ." Z03? 

VO?2 I: F"026 rO?8 E032 E12!:> + OPE~ ... OPF.N 
tH038A / 97 * Z032 
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V023 = Z025 • OPEN • OPEN 
1E0198 I 97 * E021 * F024 

Y024 = Z022 • OPEN • OPEN 
lE019A I 97 * Z025 

V02S = F027 E12S • OPEN • OPEN 
1H008A I 97 * Z036 

o V030 = 
NO JACK * Z034 

V031 = F027 f126 • OPEN • OPEN 
lH0088 I 97 * 203~ 

o Y032 = 
NO JACK * Z037 

o VOl3 = 
NO JACK * Z03S 

o V047 = 
NO JACK * Z048 

V048 = Z049 • OPEN • OPEN 
1F0328 I 97 * 20S0 

V049 • E071 ZOSO • OPEN + OPEN 
IF031A I 97 * E046 * E046 * YOSO 

VOSO • Y049 + OPEN • OPEN 
IF0318 I 97 * E045 * E04S * YOS1 

YOSl = YOSO • OPEN • OPEN 
1F032A I 97 * E045 

o V052 = 
NO JACK * Z052 

o YOS3 = 
NO JACK * IOS3 

o YOS4 = 
NO JACK * ZOS4 

o Y05S = 
NO JACK * ZOSS 

o Y056 = 
NO JACK * ZOS1 

VOS8 • EOS4 + OPEN • OPEN 
lH~38B I 97 * Z067 
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YO'i9 ;: E080 E.09"1 ... OPEN ... r'lPFN 
11:0308 I 97 • E081 • y060 .., Z066 

YUIlO ;: YO,9 ... nPEN ... OPE': 
'1F035A I 97 • 1:081 .., v061 

Y061 II YOM ... nPFN ... OPE~ 

1F"03C;A I 97 • E:;OBj 

Y062 =-: E13i ... OPFN ... OPE~: 

1E030A I 97 • Z06? 

0 Y063 :: 
NO .,JACK • Z064 

0 Y065 ;: 

~'O JACK • ZObfl 

0 V066 I: 

NO JA(:K • ~ 0 91 

0 YOfl7 I: 

NO .,J4(:1< .., Z06~ 

0 YO~8 II 

NO .,JArl< .., Z05" 

Y(170 II en85 ... nPF.N ... OPE~ 

1I=O'AA / 97 .., F08~ •. V071 

Y071 II yn70 ... OPEN + OPE~ • ( 
1E0288 I 97 • E081ii 

Y074 II Z05Q ... OPEN + OPE',; ~ 1F"02:5A I 97 • E097 .., Y075 

Y075 II YOH ... OPFN + OPE~: 
~ 1F0238 I 97 .., E097 

YOAO II En6~ + OPEN + OPFt· 

4 18015A I 97 • Z06r> 

0 Y081 I: 

NO .,JACK .., Z06R 4 
0 YOA2 II 

NO JACK .., I04? C 
noD II El0Q ... OPEN + (jPE~' 

1.en1~A I 97 .., Z083 • 7101 
C 
( 
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YIOI = EI04 E126 + OPEN + OPEN 
180138 I 97 ... Z093 ... n03 

n02 = EI04 EI27 + OPEN + OPEN 
1B0158 I 97 ... Z093 ... Z103 

0 n03 = 
NO JACK ... Z101 

0 nos = 
NO JACK ... ZllO 

0 YI40 = 
NO JACK ... A150 

0 '050 = 
NO JACK ... 0108 

0 VISI = 
NO JACK ... 0109 

0 '052 = 
NO JACK ... 0107 

0 Y160 = 
NO JACK ... 1091 

0 Y16S = 
NO JACK ... K030 

0 Y200 • 
NO JACK ... K002 

0 Y201 • 
NO JACK ... K004 

0 Y202 = 
NO JACK ... K003 

0 Y203 • 
NO JACK ... KOOS 

0 Y20S • 
NO JACK ... KOOl 

0 Y300 = 
NO JACK ... Z302 

0 Y301 = 
NO JACK ... Z303 

;.0;::.- 0 Y302 = 
NO JACK ... Z306 

""-

po 
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f,IO JACK 

7000 = ZOUl ... 7006 
1F"012A I .51 

7,00'1. = zonn ... 7007 
tF01?C I 31 

700;: = znlJ~ ... 7unl 
1F01~A I 31 

lO03 = Z n (o? ... zooo 
IF 013C I ;p 

7.01')4 = Z005 ... 7003 
tF014A I 31 

zons I: Z004 ... 7002 
1F014C I 31 

zan/') = Z007 ... Z005 
1F01~A I 31 

7007 = ZOUIS ... 7004 
H018C I 3' 

zon8 = Z009 ... 1=009 
t~n01A I 3~ 

701')9 = Z iJ (1 R ... F009 
1H001C I 33 

Z 0 1.0 = lOU ... F011 
1.Hn02A I 32 

7011 = Z010 ... F011 
1Hno?C I 32 

2012 = Z013 ... FOU 
1.j.jOO3A I 3::' 

ZOt3 = 2012 ... FOll 
lH003C I 32 

7014 • 1022 E127 
1(:=016C I 21 

701.5 = Z014 
1E0398 I 20 

Z01.6 = E05A 
1,0037D I 20 

Rev D 
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EOOl FO?4 
• EOO~ ... r.:014 .. E01' ... 1001 ... 2003 

yn03 
... E01~ ... 7.000 ... Z002 • 1032 ... ,062 ... 7.032 

YOQD 
... EnO? ... 7003 ... Z005 

YOQ4 .. I;:n04 ... FOt4 .. Z002 • 700~ 
YOGi 
... E-O 0 4 '* Fons .. Z005 ... 1007 ... lfJ41 

YOQS 
... E01Q '* 2004 .. Z006 

YOO2 

'* (:OlQ ... r:021 '* zooo '* 1007 

YOO6 

'* E01,:, '* 7001 .. Z006 '* 7041 

ZOlO 7012 ... En09 lO11 Zl'l13 ... (;i1"D 
... Zn09 • 7012 '* Z013 

ZOU 7013 + En09 Z011 Z012 ... ,022 
... F02~ '* 701)8 .. Z010 ... 1011 

Z009 7012 ... GNP 
... zOOP '* 7009 ... Z011 '* 101.3 

Z009 7013 + ZI'!22 
... E020 '* 7n08 ... ZOO9 '" 7010 ... 2012 

Z011 7nn8 ... G~'D 

'* E02n '* 7008 * Z009 • lOlD * Z013 

Z010 701'18 + zn22 
... ZOOF! .. 7009 * Z011 '* 1012 

... E06? * K022 * T01R .. 1015 

'* 0002 

• Z017 
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7017 = :t016 
lF0158 I 29 .. OOO? * n070 

lOtH = Z019 ... 1082 
1JnlQC I 3" • ~nlR • 7019 

7019 = ZOlA + F026 
1J019D I 30 .. Zn1r 

70211 = Z(121. ... 1014 A050 4045 M01P ... GNO 
1~nOtA I 32 • En91 .. ,062 .. 1082 .. J087 .. Z021 

7021 = Z02ry ... 1032 ... Enl~ 
1~n01C I 32 .. En27 • rOR8 .. 1093 .. ,020 • Z030 

70?2 = zn2~ + F030 0103 ... ~011 1"66 EOl8 
1H004A I 3~ .. y024 • 70n9 .. Z011 .. ,013 .. ZO~3 

ZU?3 = Z022 ... 7032 ... 1064 
1H004C I 32 .. E034 .. 7022 

Z024 • Z025 ... F020 E125 
1E018C I 3n .. F02~ .. 7025 

70"5 = zn24 ... V024 
1.F01RD I 30 .. Y023 .. 7024 

Z028 = Z029 ... [014 A050 A041 "'018 ... GNP 
1F.002A I 3' • F. 0 91 .. 7029 .. Z031 • ,086 .. Z099 

7029 = zn2A ... tO~2 + E02~ 7.034 
tEOO?C I 3' .. E027 .. r055 .. 1093 .. 1028 .. 2030 

7030 = Z031 ... Z021 El15 ... 'Z029 E115 
1. Hn34A I 3? .. ~O3~. .. 1="026 .. 1064 .. ,031 .. Z101 

2031 = Z03" ... 4128 ... IOBA 7.028 zn3!5 Z037 
H1034C I 32 .. E013 .. F.l09 .. Z03" 

ZO~2 = zn33 ... v021 EOOl 70n1 • vn20 eOOi zn01 + '(022 EOO1 ZOOl 
tH035A I 33 .. EDit) .. E030 * Z023 .. ,-,033 

]033 = ZO ,~2 ... A128 + Z03~ ... ~NI) 

1H035C I 33 .. EOO? .. F025 .. 0102 .. 1032 

Z034 = zn35 + FO?3 V030 
1H007A I 31 .. F021 .. 7029 .. Z035 .. ,037 

Z03~ = Z034 + Z037 V033 
1H007C I 31 .. rn2R .. Z031 .. Z033 .. ,034 .. li01 

Z036 = Z031 ... Y025 ... Y031 
1H009A I 3? .. Z037 
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7037 = Z036 ... 7034 Y032 ... r,Wl 
11-1009C I 3? '* Zo 31 .. 7035 '* Z036 

7040 = Z041 ... ~O23 ... E02/'J ... 1057 EOl1 
1H039A / 33 '* 204t 

7041 = Z040 ... Z004 Z007 ... r,Nn ... GND 
1101039C I ,L~ '* L027 '* 7040 

1042 = Z043 ... 1:019 Z044 ... 1<022 
tEOtH I 32 '* E03~, '* F038 '* Z043 '* 1045 

Z I) 4:5 == 204' ... ~019 K023 7Q45 ... E1'I9'1. 
1F01?C / 32 '* E010 ." Iil01 .. Z042 '* 7044 

2044 = Z045 ... F009 Z043 
lE01AA / 30 '* Z04~ '* 7045 

7045 = Z044 ... EOO9 Z042 
11:-0188 / 30 '* Z043 '* 7044 

Zl148 == Z049 ... ~O47 yr)47 

j.A031C / 30 .. Z04Q 

Z049 = Z048 ... FOR9 
tA031D /30 '* Eoan .. Y048 w 2048 

2050 == 
Z051 ... 7054 Y048 

1.F028A / 31 • E050 .. F051 '* 0101 '* Y049 '* 1051 '* 7n53 

1051 
== 

2050 ... 1055 yn56 
lF028C / 31 .. E05'3 .. E060 '* Z050 '* 1052 

Z052 == 
ZOl)3 ... Z051 Y052 

lF029A I 31 '* .. F060 '* Z053 '* 1055 

705."3 
== 

zn5? ... 7050 Y053 
H029C I 31 '* Enso '* EOS7 '* Z052 '* 7054 .,. E054 

ZO'54 == 2055 ... 7053 Y054 
1.F030A / 31 .. E051 '* F057 '* Z050 '* 1055 

Z055 == Z054 ... 7.:052 YOS5 
lF030C / 31 • e:05? .. 1=055 '* Z051 .. 10514 

zor;8 = Z059 ... E082 E083 v068 + Gt\D 
tF025A / 32 '* t:06~ '* K042 '* P020 '* .1'059 

7059 = Z05R • r:=093 • E:095 
1F"02'5C / 32 '* En62 '* F097 '* Y074 '* 1058 

lOoSO 
== 

Z061 + F098 + Zl1l'l "1009 11'185 • Z085 
'-E029A I 33 48 '* 010('1 '* P020 '* Z061 * 1063 
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7061 = zn6n + F091 + Z06Q • r.Nl') 

1, En29C I 33 • f::09,; • F130 • l06n 

7062 = znb~ + VO·S2 + zn8~ 

tE031A I 3' • 1::044 • F095 '" P022 • ,063 '" 1065 

70~3 I: ZOb:>' + 70(;0 • lJND 
tE031C I 3? • K05" '" p020 '" Z062 '* 10614 '" lOti1 

70~4 I: Z065 + 7.U63 1('149 "063 

1t::OJ2A I 31. '" 1::091) • F.091 '" 1046 • 1065 • ZlJijl • 7091 

lOll!) I: ZO~4 .. 7062 Y067 
1EOJ'-C I 3t • 8034 '" E=044 '" E094 • t038 '" ZOb4 

Z066 = Z'167 + F107 yn59 r.125 Y06'5 
IF"n27A I 3" • 1:084 '" 7067 '" Z072 

7.067 I: zn66 + '1'058 
tF"fl27B I JO '* 1:08" '" 7066 

7068 I: ZO,69 + 1048 Efl95 vC81 
tOO07C I 30 '" E061 '" 1=068 • Z069 

7.069 = znb~ • "ORO 
tB001D I 30 • 2061 '" 7068 

Z070 I: Zn7t + E060 
1.En36A I 30 '" 1:081'1 '" Z07l '" Z01:5 

1011 I: Z1l7n + E061 
1E0368 I 30 '* :107n '" 7072 

1072 I: 2073 + Z071 E050 7066 
1E03~C I 30 '" H'83 '" 7.073 

Z073 I: Z072 + 7070 
1E036D I 30 '" 207, 

Z074 I: 207? + EO?? K02J 70?6 • G-'O 
1F"026A I 32 '* E053 • F058 '" 1070 • 7075 '" zon 

Z075 = 2074 + E057 Z077 • 1=0Q1 
1F"026C I 32 '* E:05Q '" 7074 '" Z016 

ZO?() = ZfJ77 + E050 Z075 
1,021C I 30 '" Z074 • ZO?7 

Z077 = ZO"6 + FOISO Z074 
1F'027D I 3 n '" Z07s:; • 7076 

ZD~O = Z08t + tOt4 An50 A042 + G'P 
1En03A I 32 '" ~n91 • IOA9 '" Z081 '" 70R3 
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lORl = znsn • ,032 • Z06~ ZO~4 
1eno~C I 3~ * 010n • nl01 • Zoen * 1082 * Z100 

ZOA2 = Z~u~ • Fil5 Z081 • ~Nn + G~O 
lE037A I 33 * b05? * F065 • Z083 

ZORJ • 208? • ?OAO Vl00 • Al~0+Z095 
tEn37C I 33 * l05~ • 1082 • Z100 

ZDA4 • An6n tO~4 1~15 + 1095 e12~ ~OOO 
tCOORC I 2A * Z08~ 

IOA5 = l084 7130 
ten08H I 211 

7.'O~6 • Zll2A 
11n2"D I 2" 

* Z66n • 1.062 

* 106' 

1090 • Z091 • t014 A050 A043 • G'O 
tEOO~A I 32 * E09t * r085 * Z091 

1091 = zn9n + IU32 + E095 Z064 
tEno,c I 3? * E10. * t093 * Z090 * 1092 • Z102 

ZD92 = Z093 • 7091 ~115 • Z~97 E119 
l~o.O~A I 3' * E08~ • 2093 

Z093 = Z092 + ~lV4 Yl0l • El04 Y102 
le n06C I 3' * ~08J • ?092 * Z102 * tl02 

Z094 • Z"9~ + A046 A050 1016 • G~O 
11 032A I 32 • In4~ * 1.095 

• 2095. Z(l94 •. t034 + '1042 
1I032C I 3? * F.l0o • Z083 • Z094 * 7100 

2096 • Z091 • A047 A050 1016 • GlO 
11033A I J? * I04A • r085. Z091 

7097 = Z096 + 1034 + 1044 
11033C I 3'- * ~104 • 7.092 * ZD9~ * 1102 

Z098 • zn99 + 1064 
la009C I 3~ • 2099 

lD99 • Z~9~ • Z028 
180090 I 3n • E01~ • F027 • Z098 

7100 • Z101 + E031 + Z081 7.0A3 + Z095 E119 
18014A I 33 • Eoe~ • ,OA3 * Z101 * 

11n1 • Zion + A130 + '100 V103 + Z030 Z035 
1R014C I 33 * LOOQ • p020 • p02n • 1100 

Zln2= Z103 + 7091 Z093 + Z093 l091 + ~ND 
l~n12A I ~3 • ~08~ * 1083 * Z103 

7103 • ZID? + 4130 + Yl01 + v102 
1ijOl?C I 3~ * L01n • 7102 
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711 0 :: Z111 + ~OO9 Yl05 
1c039A I 31 • E08t, .. 1043 .. Z060 .. 1111 

Zl11 :: Z110 + E091 I 
tC 039C I 31 .. 1:032 • 7110 

71~O :: 2121, + F042 E052 + r,NI"l 

l.C01nA / 3? .. P020 .. Z121 

Z1::>l :: Zi?n + F09Q + Z123 
tcn1(1C I 32 .. 2120 • Z124 

Zin :: Z12~ + F041 E052 + GND 
tC009A / 32 .. Z123 

71?3 :: Z122 + F093 + E044 
lC OQ9C / 32 • Z121 • 7122 

7124 :: Z125 + 7121 E044 + GNI"l • G~ID 

1cOl1A I J~ .. 1042 • 1059 * 2125 

Z125 :: Z124 + 1032 + I020 + E093 
1C011C I 33 • 8 n 61 • 1042 • Z124 

7130 :: 1032 
1002tC / 20 • 20815 

73no .:: Z301 + 2306 EoOt 
l.HOOC;~ / :.H .. 2301 .. Z303 

7301 :: Z3tJn + 7307 EoOt 
lH0058 / 30 • 230n • 7302 

13rJ2 :: 130 :~ + 7301 Y300 
lHOO'5C I 3n .. £::024 • 7303 .. 2305 

7Jn3 :: Z30? + 7300 nOl 
1i-jOO~D / 30 • no? ." 2304 

731'14 :: Z3fl5 + FOOl Z303 
lHOO"A / 3n ." 230'" .. 7307 

7305 :: n04 + FOOl Z302 
lHOO68 I 30 .. Z304 ... 7306 

731"16 :: z:~o 7 + 7305 Y302 
tHOO~C I :i 0 .. E024 • 7300 * Z301 

731"17 :: v~o " + 7.5114 n03 
1,H006D I 3(') .. Z 301 .. 7306 
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TtL 1732 MAG TAPE CONTROL 12/15/6 

G~D lJ002 02 
GND IJ003 02 
GND IJ004 02 
GND IJ005 02 
GND lJOll 02 
GND IJ012 02 
GND IJ013 02 
GND IJ014 02 
GND IJ018 fJ2 
GND IJ021 03 
GND IJ022 OJ 
GND IJ023 03 
GND IJ024 03 
GND IJ025 OJ 
GND IJ026 03 
GND IJ027 0] 
GND IJ028 03 
GND IJ029 0] 
GND 10013 02 
GND lEO·14 02 
GND lE012 02 
GND 10009 08 
GND 10009 09 
GND 10010 08 
GND 10010 09 
GND lAOOS 02 
GND lAOOS OJ 
GND lCOl8 08 
GND lC029 08 
GND IC029 09 
GND lC019 08 
GND ICOJO 08 
GND IC02a 08 
GND lCO]l 08 
GND IC02l 08 
GND lCO]2 08 
GND lC022 08 
GND lC033 08 
GND lC023 08 
GND IC034 OS 
GND lC024 08 
GND lC03S 08 
GND tC02S 08 
GND lC036 08 

-., GND lAOOS 03 
GfliD lA007 08 
GND 18001 02 
GND lEOlO 02 
GND IA024 02 - GND IA025 02 
GND IA026 02 
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GND lA027 02 
GND IHOOl 03 
GND IHOO2 02 
Gr.-D IHOO3 02 
GND IEOOI 02 
GND lEOO2 02 
GND IH03S 09 
GND IHOO9 08 
GND lH039 08 
GND IH039 09 
GND IF02S 02 
GND IE029 09 
GND IE03l 08 
GND IF026 02 
GND lEOOl 02 
G"'D lEOl7 02 
GND IEOl7 Ol 
GND IEOOS 02 
GND 11032 02 
GND 11033 02 
GND 18012 03 
GND IC010 02 
GND lCOO9 02 
G,.,D lCOll 02 
GND lCOll Ol 

09 lAOOl 01 lCOOl 06 
10 lA001 02 lCOOl 12 
08 1AOOl 03 lC002 06 
09 lAOOl 04 lC002 12 
03 lAOOl 06 IAOOI 12 
06 lAOOl 06 . 18008 09 
08 lAOOI 07 ICOOl 06 
09 lAOOl 08 lCOOl 12 
08 lAOOl ()9 IC004 06 
08 lAOOl 10 IC004 12 
03 lAOOI 12 IAOOI 06 
18 lA002 01 IFOOI 09 
18 lAOO2 02 IF002 06 
18 lAOO2 03 IF002 12 
17 lAOO2 04 IF003 06 
Ol lA002 06 IA002 12 
18 lA002 07 IFOOl 12 
17 lA002 08 IFOO4 06 
18 lAOO2 09 IF004 12 
16 lAOO2 10 IFOO6 06 
03 lA002 12 lA002 06 
14 lA002 12 10024 10 
12 lA003 01 10012 06 
OS lA003 02 18004 03 
03 V\003 02 lA004 06 
15 lAOO3 03 lE004 11 
17 1A003 05 le038 01 
13 lA003 06 lC027 01 
05 lA003 07 18001 06 

REV A 6-2 



05 tA003 01:1 1800;? n6 
26 1A003 09 lH034 04 
05 1A003 10 1800r} 1')7 
23 1A003 11 lHOO4 n8 
04 lA003 12 18004 n4 
06 1A004 01. 18001 1'15 
07 1A004 02 18002 11 
04 lAOQ4 04 lA007 11 
OJ lA004 04 tAOOt:, 08 
11 un04 05 10011'1 1'13 
OJ tAOO4 06 14003 02 
06 1"004 07 18001 12 
05 lA004 08 180112 05 
02 1"004 10 1A005 09 
04 iAOO4 il- lA005 01 
23 1A004 11 1H017 09 
10 1A004 12 10009 02 
(14 lA('I05 I'll 1A004 11 
03 lA005 02 lA007 03 
16 lA005 02 lEOO3 12 

un05 03 GND 
18 UO!)5 04 1F'019 06 
OJ UOO5 04 lA007 01 
03 tAO o·s 1'15 1A006 U 
OJ lA005 06 lA007 06 
28 tAn05 07 11 02R 11 
15 lA005 /')8 lEU? 11 
14 1.4005 09 1E003 11 
02 1A005 09 1A004 10 
04 lA005 11 18005 05 
OJ lA005 12 lA007 05 
11 lUG5 12 10007 10 
OJ 1A006 01 lA005 05 
18 11\1)06 07 HOlt; 12 
03 1A006 08 1"004 04 
04 lA006 08 18n09 01 
19 lAOQ6 09 lE03R 07 
03 lA006 09 lA007 02 
05 1A006 10 18006 08 
08 lAOU6 11 1A020 01 
14 lAOO6 11 1E017 06 
05 1A006 12 18004 10 
03 lA001 01 lAOO£'; 04 
03 lA007 02 1AOOA 09 
03 lA007 03 1A005 02 
06 lA001 04 1800C:; 08 
01 lA007 04 1A020 12 
OJ 1"007 05 lA005 12 
03 1A007 06 lAOO';5 06 

~ 11 lA"07 06 10007 09 
28 UD01 07 11 028 10 

1"007 08 GND 
22 lA007 10 1Hn04 01 
04 lA007 11 1A004 04 • 

"" 
03 1"007 12 18006 01 
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05 IAOOB 01 18009 02 
lAOOB 02 GNO 
lAOOB 03 GNO 

18 lAOOS 07 lE034 11 
14 lAOOR OB lE004 05 
27 IAooa 09 11031 04 
19 lAOOB 12 IG009 07 
15 lA009 01 lEOOl 03 
20 lA009 02 IF034 02 
08 lA009 OB lA023 01 
05 lA009 09 lAOlS 01 
04 lAOO9 10 lA014 01 
04 lA009 11 lAOl3 01 
04 lAOO9 12 lAOl2 01 
06 !A010 01 !A020 03 
15 !AOIO 05 1C036 12 
14 UOIO 06 lC03S 12 
14 lAOIO 07 lC034 11 
13 1AOlO OB lC033 11 
13 1AOIO 09 1C032 11 
12 lAOIO 10 lC03l 11 
12 lAOIO 11 1C030 11 
l~ lAOIO 12 lC029 11 
08 lAO 11 01 18004 12 
11 lAOll 05 lC02S 11 
1l lA01l 06 lC024 11 
10 lAO 11 07 lC023 11 
10 UOll 08 lC022 11 
09 lA01l 09 lC021 11 
09 lAO 11 10 lC020 11 
09 lAOll 11 lC019 11 
08 lAO 11 12 lC018 11 
04 lA012 01 lA009 12 
16 lA012 02 lE024 12 
04 lAOl2 02 lA016 03 
04 lAOl2 06 lA016 04 
05 lA012 07 lA019 06 
15 lA012 08 lE024 11 
04 1A0l~ 08 lA016 06 
04 lA012 11 !A016 01 
11 lA012 12 IA033 01 
04 lAOl3 01 lAOO9 11 
04 lAOl3 02 lAOl6 09 
03 lAOl3 06 lAOl6 10 ~ 04 lAOl3 07 lA019 05 
03 lAOl) 08 lAOl6 12 
03 lAOl3 11 lA016 07 

~ 10 IAOl3 12 lA033 05 
14 lA014 01 10028 10 
04 lA014 01 lA009 10 

~ 03 lAOl4 02 lA017 03 
03 IAOl4 06 lA017 04 
04 lAOl4 07 lA019 04 
14 IA014 08 lE024 07 4 
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03 !AOl4 08 lAOl7 06 
04 lAOl4 11 lA017 01 
10 lA014 12 lA033 09 
14 lAOlS 01 10028 09 
05 lAOlS 01 lA009 09 
03 !AOlS 02 lA017 09 
03 lAOlS 06 lA017 10 
04 lAOlS 07 lA019 03 
03 !AOlS 08 lAOl7 12 
03 lAOlS 11 lAOl7 07 
10 !AOlS 12 lA034 01 
04 lA016 01 lA018 12 
04 lAOl6 01 lA012 11 
04 IA016 03 lA012 02 
04 IA016 04 IA012 06 
OJ IAOl6 04 lA018 11 
04 lAOl6 06 lA012 08 
03 lAOl6 07 lA018 10 
03 lA016 07 lA013 11 
15 !A016 09 lE024 10 
04 !A016 09 1A013 02 
03 IAOl6 10 lAOl8 09 
()3 lA016 10 lA013 06 
14 lA016 12 lE024 09 
03 lAOlE.! 12 lAOl3 08 
04 lAOl7 01 lA014 11 
03 lA017 01 lA018 08 
15 1A017 03 lE024 08 
03 1A017 03 lA014 02 
03 lA017 04 lA018 07 
03 lA017 04 lA014 06 
03 lA017 06 lA014 08 
03 lAOl7 07 lA015 11 
02 lAOl7 07 lA018 06 
14 lAOl7 09 lE024 06 
03 lA017 09 lA015 02 
03 lA017 10 lA018 05 
03 lA017 10 lA015 06 
13 lA017 12 IE024 05 
03 lA017 12 IAOl5 08 
15 lAOlB 01 lE021 05 
03 IAOle 05 lA017 10 
02 lA018 06 lA017 07 
03 IAOle 07 lA017 04 
03 lA01S 08 IA017 01 
03 lAOl8 09 lA016 10 
03 1AOIe 10 lA016 07 
03 lAOl8 11 lA016 04 
04 1AOl8 12 lA016 01 
15 1A019 01 lE020 06 
04 IA019 02 lA023 07 
04 IA019 03 lA015 07 
04 lAOl9 04 lA014 07 
04 IA019 05 IA013 07 
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05 1A019 06 1A012 07 
15 lA019 07 1E035 05 
29 lA019 08 IJ019 10 
05 lA019 09 lA027 07 
05 1A019 10 1A026 01 
04- lA019 11 lA025 07 
04 lA019 12 lA024 07 
08 lA020 01 lA006 11 
06 lA020 03 lAOI0 01 
16 lA020 04 lE005 05 
10 lA020 06 IB039 11 
15 lA020 07 lE020 12 
05 lA020 08 lA027 08 
06 lA020 08 18011 10 
05 lA020 09 lA027 01 
06 lA020 09 18011 11 
15 lA020 10 lE002 04 
07 lA020 12 lA007 04 
16 lA022 01 lE032 11 
15 lA022 02 lE031 06 
09 lA022 04 leOll 01 
10 lA022 05 le009 08 
05 lA022 06 1B022 03 
13 lA023 01 10035 09 
08 lA023 01 lA009 08 
16 lA023 02 lE025 12 
04 lA023 02 lA029 03 
04 lA023 06 lA029 04 
04 lA023 07 lA019 02 
15 lA023 08 lE025 11 
04 lA023 08 1A029 06 
04- 1A023 11 1A028 12 
07 lA023 12 lA034 05 
04 lA024 01 lA029 09 

lA024 02 GNO 
04 lA024 06 lA029 10 
04 lA024 07 lA019 12 
14 lA024 08 lE025 09 
04- lA024 08 lA029 12 
04 lA024 11 lA029 07 
06 lA024 12 lA034 09 
15 1A025 01 lE025 08 
04 lA025 01 lA030 03 

lA025 02 GNO, 
03 lA025 06 lA028 07 
04 lA025 01 lA019 11 
14 lA025 08 lE025 07 
04 lA025 08 lA030 06 
03 lA025 11 1A028 (.18 
06 1A025 12 lA035 01 
04 lA026 01 lA030 09 

lA026 02 GND 
03 lA026 06 lA028 05 
05 lA026 07 lA019 10 
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014- lA026 08 ·lA030 12 
03 lAO?6 11 lA028 06 
06 lA026 12 lA035 os 
05 lA027 01 lA020 09 
04 lAO?1 01 lAO)1 03 

lAO?7 02 GND 
11 lA027 06 18005 03 
04 lA027 06 lA03l 04 
05 lA027 07 lA019 09 
05 lA021 08 lA020 08 
04 lA027 08 lAO)l 06 
11 lA021 11 18005 04 
04 lA027 11 lA031 01 
05 lA021 12 lAO)5 09 
15 lA028 01 lE02} 06 
03 lA028 05 lA030 10 
03 lA028 OS lA026 06 
03 lA028 06 lA030 07 
03 lA028 06 lA026 11 
03 lA028 07 lAOlO 04 
03 lA028 07 lA025 06 
03 lA028 08 lA030 01 
03 lA028 08 lA025 11 
02, lA028 09 lA029 10 
03 lA028 10 lA029 07 
03 lA028 11 lA029 04 
04 lA028 12 lA029 01 
04 lA028 12 lA023 11 
04 lA029 01 lA028 12 
04 lA029 03 lA023 02 
04 1A029 04 lA023 06 
03 lA029 04 lA028 11 
04 lA029 06 lA023 08 
04 lA029 07 lA024 11 
03 1A029 07 lA028 10 
14 lA029 09 lE025 10 
04 lA029 09 lA024 01 
04 1A0~9 10 lA024 06 
02 lA029 10 lA028 09 
04 1A029 12 lA024 08 
03 IA030 01 lA028 08 
04 lA030 03 lA02S 01 
03 lA030 04 lA028 07 
04 lA030 06 lA02S 08 
03 1A030 07 lA028 06 
14 lA030 09 IE02S 06 
04 lA030 09 lA026 01 

Pl:" 03 1A030 10 lA028 05 
~/ 13 lA030 12 lE025 05 

04 lA030 12 lA026 08 
r 04 lA03} 01 1A027 11 

04 lA031 03 1A027 01 Iw· 014- lA03} 04 lA027 06 
04 

C 
IA03l 06 lA027 08 
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10 lA031 07 10029 03 
06 lA031 10 18025 08 
16 1A031 11 lFO)2 07 
13 lA03} 12 1E023 03 
15 IA03? 01 1C004 05 
15 IA032 05 IC004 11 
11 lA033 01 lA012 12 
10 IA03) 05 lAOl3 12 
10 1AO)3 09 1A014 12 
10 lA034 01 }A015 12 
07 lA034 05 lA023 12 
06 lAO)4 09 lA024 12 
06 1A035 01 lA025 12 
06 1A035 05 lA026 12 
05 lAO,35 09 1A027 12 
25 1A036 01 111039 12 
26 lA036 05 1I036 07 
11 1A036 09 18014 12 
13 lA037 01 18012 12 
13 lA037 OS 10024 09 
14 lA037 09 18008 07 
11 lA038 01 10037 03 
11 lA03e OS 10037 06 
15 lA03A 09 10012 05 
19 lA039 01 1C001 OS 
19 lA039 05 lCOOl 11 
1H lAO)9 09 lC002 05 
19 lA040 01 1C002 11 
18 lA040 05 1COO3 05 
18 lA040 09 lCOO) 11 
17 lA041 01 lC007 09 
16 lA04l 05 18007 OS 
18 lA041 09 lEOIS 11 
11 lA042 01 18022 11 
03 18001 01 18003 06 

, 
(; 

13 18001 01 10024 03 
18001 02 GNO 

03 18001 04 18002 07 .~ 

06 19001 05 lA004 01 ~ 
OS 18001 06 1AOO) 07 
20 18001 07 111017 02 

~ 03 18001 OR 18002 10 
08 18001 11 10004 OR 
04 18001 11 18002 01 

~ 06 18001 12 1A004 U7 
05 1~002 01 18010 05 
04- 18002 01 18001 11 
04 18002 04 18005 10 ~ 05 18002 05 lA004 08 
05 18002 06 lA003 08 
05 18002 07 18010 06 4 03 18002 07 18001 04 
11 18002 09 lE012 04 
05 18002 10 18010 07 « 
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03 18002 10 H:JOO1 08 

07 18002 11 H004 02 
03 1800? 12 1ROO~ 07 
14 18003 111 H:02'1. 02 
02 18003 n3 lhOO~ 04 
22 1bnQ3 (itt lH01Q n9 
02 lBOC3 1'14 lHOO-" n ~~ 
08 lHn03 06 lOGon 05 
03 lbOO~ (io j ROO 1 '11 
03 1Bo03 0·' 1800' 1.2 
1.6 18003 n8 1.G01::' 01 
16 18n03 '19 lG01r'l n1 
10 lBn03 10 H:O 0 ~ n5 
03 18n03 to HJOO" 08 
04 j8003 1.1 H:l004 01 
06 18003 12 1DOO~ n2 
04 1Hnu4 fJl 1.HOO~ '1.1 
?2 lHn04 (' ~i jf-1017 1'-c: 
05 18n04 03 1AO(J;"( 02 
04 1Hn(l4 n4 tAO 0 ~ tt' 
12 1ROOt! n~ jC02P OJ. 
Ob 1.8004 n6 le017 nl 
;?(l lRnr,4 n7 1H01r' (16 
13 lH.n04 f!8 lD027 n3 
08 111n04 (:9 :I DO o:~ 08 
13 1800 4 1 f) H01"1 1.2 
05 11:300 4 :Ui lAOD":- 1.2 
08 1B004 1.2 tA011 I'll 
1 ~~ :1_8 (lot:; ('\1 :l f:: 0 ~1 04 
U 1BnOt:i oj lAon 06 
11 18tH'? (14 lA027 11 
04 1Boo~ (15 1 A 0 (Jr-' 1.1 
06 l!:JI'IO? nH :I. AO () 7 (14 

03 18005 nd tHOn, to 
10 18005 ('19 :l Ll 0 1 i' 10 
n4 lBn05 10 'luOu? 04 
07 18005 j U 1[;004 n1 
15 18no"i 11 lGO(Ju 1"11 
1l, 18005 j2 lG01:<i '11 
03 ibn06 r: J HO[J7 12 
21J lfH10f', n, jH014 05 
06 :1.8(1)6 (16 18017 n~ 

06 H~n C'~ 07 iCOD 1'1 A 
o? lHnCf> ('8 lAOtJI- 10 
rf' j.\:i n n A rtF j[)OO4 10 
H H.il1 0 (, n9 jf::OOQ IJ~ 
1 . ..; lEinO r, j fl :If-OlP n5 
1.5 lBOO~' H jF017 12 
H :t.br,C" 1(' l£::nO'" n3 
H lHno7 ill lDO?:- 06 
1:1 lbno7 ('4 :It-OOli n4 

It 1fJnn7 r, :1 A 0 41 n~ 

j 8 lHr'lC7 '16 1 G n [J r, iG 
13 tbnol n 7 1[)O31'1 Hi 
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• 06 18007 08 lB01A 114 
15 18007 09 lE03~ "1 
05 18007 j,Q 1801r:; "6 
14 18007 ~.2 lE02() OS 
09 18008 01 10013 06 
10 18008 02 10014 12 
08 18n08 n4 lDOln 02 
10 18008 05 1.0019 08 
08 18001-1 06 10014 05 
14 18008 07 1FOOo 08 
1- 18no~ 07 lA037 09 
U 18n08 !'I 8 lEOOo 05 
06 lBOOR 09 iAOD1 1'16 
21 18008 :1.0 lG03r< 05 
115 1800R j2 lC01' 07 
'-' 181)0.9 01 lE038 n6 
04 18009 01 lAOOf. 08 
12 lBO Or,; n2 1EOOa 08 
05 lB009 02 lAOOP nl 
07 18009 03 1802? n6 
05 1B009 OJ 1C011 O~ 

H lBnoo 04 1D03/o'1 10 
18 18009 06 1(;OOG 11 
05 lBnG9 07 iAOQ:t 10 
10 18009 10 lEOO? 03 
10 19009 11 lEOD' 03 
10 18009 12 lEOD? 08 

I 03 190111 I'll 180l:t (15 

CB lBOl n n3 1.D004 03 
09 18010 0'+ lDOO~; 09 
12 lBnl" 04 11J03? 02 
15 lBUO O~ 1D04/l n3 
05 lBn10 (l!:> 1800, nl 
05 tB01n 116 1800;> n7 
05 IHnlO 01 jJ:lOO? 10 
25 18010 n7 11 03A r)6 
08 1801" 08 1001::\ n7 
07 1B01~ 09 InOl~ 05 
13 1801n 10 lF01P [11 
02 18010 11 lBOln 1.2 
13 IH010 11 1F014 07 
02 18010 j,2 180ln 11 
12 IH011. 10 IE02p '13 
04 1HOI1 11 If3013 n3 
03 HH)ll 1.2 lR01:~ 09 
1.3 11;"12 !'I 1 lEOO5 1)9 
13 lHO]'? n? lEOOA 10 

lHOi:? 03 r,ND 
03 18n12 05 18014 n5 
03 Hln1? n6 1£1014 06 
07 jFl01 ? n7 tOOl? 112 
03 H:!l'Il(~ IH3 tB01:~ 11 
03 lRn1? 1'19 1801" 11 
13 IHn1:? 12 lA03'7 "1 
1n l.Hnp [11 IDOO~ n6 
(14 ifH113 OJ 18011 11 
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03 lA013 OS 1~010 01 
OJ IRon 05 18014 OR 
12 113013 0" lEOD3 04 
1~ 1~O13 On lE037 07 
10 lA013 07 10028 06 
03 IRon Oq 1~011 12 
fJj lAO 13 11 IHOI2 OR 
1 1 111013 12 1EOOh 07 
~!') 18014 01 11036 05 • }fo\ 1~O14 02 IE037 10 
1..:1 1RO}4 o? lEOn) Uq 
17 111014 0'3 lE040 11 

03 JAO}4 os IH012 05 
0'1 lRO}4 05 lDOll 12 
OJ 18014 0(, 1~012 0'; 
12 18014 Of) lEOl>7 VI 
()l lRO)4 07 lflOI2 OJ 
03 18014 OR l/:W13 05 
"0 18014 09 1HOn7 09 
O!:) I~OJt+ 10 IH022 02 
10 18014 11 lE01" 04 
On IRO 14 11 18022 Ul 
11 IR014 12 1A036 Oq 
03 lROle:;; 01 1BOIR 06 
2"l. lE/O)e.; 03 IHO]) 09 
Oc, 1BOl" 0" lA007 10 
12 lROlS 07 10034 07 
1":1 lROI'i 09 IFO~4 12 
03 lROIS 11 1R012 09 
11 1R.O}5 12 1E006 OR 
04 IPO}'" 01 lR019 12 
03 lROl" 02 IH019 07 
OJ H.lO 1" O? 18019 03 
04 18016 04 1H034 04 
09 11301" 05 1~0'34 OA 
OJ 1R016 0" lA018 01 
1., lAO}" 07 1FOO" 12 
19 IBO)" OR IHOlb u:? 
07 IRO}I) 09 I'C 0 0:' 01 
13 lAO}" 10 IF035 O? 
) 1 1 [' 01 h 10 ]FOOA OR 
1 1 lR01" 11 IfOOH 09 
11 l~Olh I? lEOO4 01 
Ot) IRO)7 01 IrO}3 OR 
Oli 180]7 02 le013 03 
01'1 18017 0;;> 18006 06 
24 180J7 03 11 005 OR 
03 18017 DC; IH018 10 
02 lAO]" On 18017 OR 
03 lR017 07 IHOlA 12 
11 IRO]7 O~ IFOl4 06 
02 IR017 OA IB017 Ob 
l~ 18017 oq 1FOIO 12 
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Ob 19017 10 lA020 OR 
Ob 1P017 11 lA020 09 
23 18017 12 11013 10 
03 180lR 01 18016 U6 
08 IB01R 02 18034 03 
10 lRO)R 02 10027 10 
Oti 19018 03 18034 09 
Ob 1901R 04 1R007 OR 
03 1901R 06 18015 01 
04 1ROIR 07 18024 06 
10 180lR 09 lE016 03 
04 1F~OlR 09 180?2 02 
03 1801A 10 18017 05 
11 113018 12 lE014 12 
03 1801R 12 18017 07 
03 19019 01 18020 08 
03 19019 02 18021 07 
03 180}9 02 18021 03 
03 lR019 03 18016 02 
03 180)9 04 18019 09 
03 18019 05 18020 12 
03 18019 06 JA020 03 
03 18019 06 18021 11 
03 18019 07 113016 02 
02 18019 08 18019 10 
03 18019 09 18019 04 
02 18019 10 18019 08 
04 1~019 12 18016 01 
01 IBO?O 01 18032 05 
01 IB020 02 18032 09 
03 18020 03 18019 06 
03 180~O 04 18020 10 
02 18020 05 1R021 04 
03 18020 06 18021 08 
03 18020 OR 18019 01 
03 IBOttO 09 18021 12 
03 18020 10 18020 04 
03 18020 12 18019 05 
04 18021 01 18026 04 
04 18021 02 18026 09 
03 18021 03 18019 02 
02 18021 04 18020 05 
05 18021 05 18028 05 
05 1BO?1 06 1802R OR 
03 18021 07 18019 02 
03 18021 08 18020 06 
06 18021 09 18030 05 
06 1AO::'1 10 18030 09 
03 18021 11 18019 06 
03 18021 12 18020 09 
Ob 18022 01 18014 11 
04 18022 02 18018 09 
05 18022 02 18014 10 
08 1B022 03 leOl0 06 
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os 18022 03 lA022 06 
09 18022 06 ID029 06 
07 18022 06 IB009 03 
13 18022 07 lE034 10 
09 18022 08 10026 11 
1tl 18022 09 IF006 11 
11 18022 11 1A042 01 
17 180?2 12 1G009 09 
04 18023 01 18026 12 
04 18023 02 1B027 12 
04 18023 03 1B028 11 
OS 180?3 04 18029 11 
03 18023 06 18023 11 
Ob 18023 Ot, 18033 05 
OS 18023 07 18030 12 
OS 180?) 08 lA031 12 
06 18023 09 IB032 12 
06 18023 10 1BO)4 10 
03 18023 11 18023 06 
12 18023 11 IF021 01 
07 18023 12 1B034 06 
07 18023 12 lC012 06 
29 18024 01 1JOO2 11 
29 180('4 02 1JOO) 11 
29 18024 03 IJ004 11 
28 180?4 04 IJOO5 11 
03 18024 06 18024 12 
04 18024 06 1801B 07 
27 18024 07 1J011 11 
27 180?4 08 IJ012 11 
21 18024 09 1J013 11 
26 18024 10 IJ014 11 
25 18024 12 IJOIB 05 
03 18024 12 18024 06 
13 18025 01 lE027 12 
04 113025 02 18030 07 
04 18025 03 18029 07 
03 18025 04 18028 07 
03 18025 05 1B027 07 
02 18025 06 18026 07 
12 18025 07 1E027 11 
06 18025 08 1A031 10 
06 18025 09 18034 07 
OS 18025 10 18033 07 
05 18025 11 IB032 07 
05 18025 12 18031 07 

"' 
06 18026 01 18036 04 
23 18026 03 11019 01 
02 18026 04 18027 04 
04 IBO?" 04 18021 01 

~, 06 1802" 05 18035 01 
1,:,7 08 180?6 06 1C012 01 

02 1~0?f, 07 18025 06 
~." 02 18026 09 18027 OC) 
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04 18026 09 18021 02 
04 113026 10 1CO~9 02 
05 18026 11 1C026 12 
06 1BO?6 U 1C018 02 
04 1B026 12 1B023 01 
06 1B021 01 18036 08 
24 113021 03 11019 05 
02 18027 04 18026 04 
05 18027 05 18035 02 
08 18027 06 lC012 02 
03 18027 07 18025 05 
02 18027 09 18026 09 
04 1B027 io 1C030 02 
05 1BO?7 11 1C026 11 
04 1B027 12 18023 02 
06 18028 01 18036 12 
21t 18028 04 11019 09 
02 1B028 05 1B029 05 
05 18028 05 18021 05 
09 18028 06 lC012 03 
03 18028 01 18025 04 
02 IB028 DB 1802908 
05 18028 08 18021 06 
04 18028 09 1C031 02 
OS 1B028 10 IC026 10 
04 1B028 11 18023 03 
OS 113028 12 18035 03 
05 18029 01 18037 04 
23 1B029 04 11020 01 
02 IB029 05 18028 OS 
09 IB029 06 1C012 04 

/ 04 1B029 07 18025 03 ~ 02 1B029 08 18028 08 
04 1B029 09 1C032 02 
05 1B029 10 1C026 09 1 05 18029 11 18023 04 
OS 1B029 12 1803S 04 
OS IB030 01 18037 08 

~ 21t 1B030 04 11020 05 
02 1B030 OS 18031 05 
06 1B030 05 18021 09 

~ 04 18030 06 18035 05 
04 18030 07 113025 02 
02 1B030 09 18011 09 
06 18030 09 18021 10 4 04 1B030 10 lCOl3 02 
OS 18030 11 lC026 08 
oS 18030 12 18023 07 

4 os 1B031 01 18031 12 
24 1B031 04 11020 09 
02 1B031 OS 18030 OS 

-
02 18031 06 18032 06 
12 18031 06 1C008 06 
.05 1B031 07 18025 12 
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02 18031 09 18030 09 
04 18031 10 lC034 02 
05 18031 11 1C026 07 
05 18031 12 18023 08 
04 18032 01 18038 04 
23 18032 04 11021 01 
02 18032 05 18033 04 
07 18032 05 18020 01 
02 18032 06 18033 06 
02 18032 06 18031 06 
05 18032 07 18025 11 
02 18032 09 18033 10 
07 18032 09 18020 02 
04 18032 10 1C03S 02 
05 18032 11 lC026 06 
06 180'32 12 18023 09 
04 18033 01 18038 08 
24 18033 03 1I021 05 
02 18033 04 18032 05 
06 18033 05 18023 06 
02 18033 06 18034 05 
02 18033 06 18032 06 
05 18033 07 18025 10 
02 18033 10 18032 09 
04 18033 11 lC036 02 
05 18033 12 1C025 02 
04 18034 01 18038 12 
25 18034 02 11021 09 
08 18034 03 18018 02 
09 18034 04 18016 04 
09 18034 04 10027 09 
03 18034 05 18035 12 
02 18034 05 1B033 06 
07 18034 06 IB023 12 
09 18034 06 10033 10 
06 18034 07 18025 09 
09 18034 08 18016 05 
09 18034 08 10027 08 
08 18034 09 18018 03 
08 18034 09 10027 07 
06 18034 10 18023 10 
22 18034 11 11022 02 
22 18034 12 11022 03 
06 18035 01 18026 05 
05 18035 02 18027 05 
05 18035 03 18028 12 
05 18035 04 18029 12 
04 18035 05 18030 06 
08 180'35 12 10035 12 
03 18035 12 18034 05 
06 18036 04 18026 01 
06 18036 08 18027 01 
06 18036 12 18028 01 
05 18037 04 18029 01 
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os 18037 08 18030 01 
os 18037 12 18031 01 
04 1803A 04 18032 01 
04 1803A 08 19033 01 
04 1803A 12 IB034 01 
09 18039 03 10029 04 
21 18039 04 IHOl.»8 10 
11 18039 06 1001.»2 08 
11 18039 07 10022 09 
09 18039 08 10029 07 
04 18039 10 lC039 01 
10 18039 11 1A020 06 
04 18039 11 IC039 04 
13 18039 12 lE'021 07 
12 18040 03 lE040 07 
08 18040 04 10033 01 
08 18040 11 10032 07 
07 18040 12 10039 06 
08 18041 04 10038 01 
18 18041 07 10005 08 
08 18041 OR 10032 01 
09 18041 11 1002A 01 
08 18041 12 10033 07 
OS lCOOl 01 lC006 12 
02 lCOOI 03 lC002 03 
04 lCOOl 03 lC007 01 
04 1COOI 04 lCOOS 12 
19 lCOOl os 1A039 01 
09 lCOOI 06 lAOOl 01 
04 lCOOl 07 1COO6 11 
03 lCOOI 09 1COO2 03 
02 1COOI 09 lC002 09 
04 lCOOl 10 lCOOS 11 
19 lCOOl 11 lA039 05 
10 ICOOI 12 lAOOl 02 
04 IC002 01 lCOO6 10 
03 lCOO? 03 ICOnl 09 
02 lCOO2 03 ICOOI 03 

~ 04 1COO2 04 Icons 10 
18 lCOO2 05 IA039 09 
08 ICOO2 06 lAOOI 03 

~ 04 ICOOi.' 07 lC006 09 
02 lCOO2 09 lCOOI 09 
03 lCOO? 10 ICooS 09 
19 lCOOI.» 11 lA040 01 ~ 09 lCOOi.' 12 lAOOI 04 
o it- lCOOl 01 lC006 08 
02 ICOO3 03 ICOO4 03 

4 03 ICOOl 03 lC003 09 
03 ICOO3 04 ICOOS OR 
18 lCOO3 05 lA040 05 

~ 08 lCOO3 06 lAOOl 07 
11 lCOO3 07 IF004 os 
03 lC003 07 lCOO6 07 
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02 lCOO3 09 . lC004 09 
03 lCOO3 09 lCOn3 03 
03 lCOO3 10 lCOOS 07 
18 lCOO3 11 lA040 09 
09 ICOO3 12 lAOOl 08 
03 lC004 01 ICOO6 06 
02 IC004 03 lC003 03 
03 ICOO4 03 lC007 04 
03 lC004 04 lCOOS 06 
15 lCOO4 05 lA032 01 
08 IC004 06 lAOOI 09 
11 IC004 07 IF006 05 
03 lC004 07 lC006 05 
02 lC004 09 lCOO3 09 
03 lC004 10 lCOOS 05 
15 lC004 11 lA032 05 
08 lC004 12 lAOOl 10 
01 ICOOS 01 18016 09 
03 lCOOS 05 lC004 10 
03 lCOOS 06 ICOO4 04 
03 ICOOS 07 lC003 10 
03 ICOOS 08 lC003 04 
03 lCOOS 09 lC002 10 
04 ICOoS 10 IC002 04 
04 ICOOS 11 lCOOl 10 
04 lCOOS 12 lCOOl 04 
08 lC006 01 10019 02 
07 lCOO6 02 10017 03 
12 lCOO6 03 IFOOS 11 
10 lC006 04 10024 12 
03 lCOO6 05 lC004 07 
12 lC006 06 lFOO4 11 
03 lC006 06 ICOO4 01 
03 lCOO6 07 lC003 07 
12 lCOO6 08 IFOO3 11 
04 lCOO6 08 IC003 01 
10 lC006 09 IF003 05 
04 ICOOI> 09 lCOO2 07 
11 lCOO6 10 IF002 11 
04 lC006 10 IC002 01 
10 lC006 11 IF002 05 
04 lCOO6 11 lCOOl 07 
11 lCOO6 12 IFOOI 08 
OS lCOO6 12 lCOOl 01 
04 lCOO7 01 lCOOl 03 
03 lCOO7 03 lcOn8 01 
03 lCOO7 04 lC004 03 
03 lC007 06 lC008 02 
03 lCOO7 07 Icooe 04 
17 IC007 09 lA041 01 
03 IC007 10 lcooe 08 

"",' 04 lCOO7 12 lCOIO 01 
03 lCOOA 01 lC007 03 

.. .03 lCOOA 02 lCOO7 06 
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03 lCOOA 04 ., lCOO7 07 
04 lcooa 05 lC012 06 
12 lCOOA 06 lB031 06 
03 lcooe 07 1COO9 01 
03 1cooe OR lCOO7 10 
07 lCOOA 09 10017 09 
05 lCooe 10 10013 04 
07 lcooa 12 lEooa 04 
17 lC009 01 IE042 08 
03 ICOO9 01 lCOO8 07 

lC009 02 GNO 
22 lCOO9 07 11028 07 
10 lC009 oe IA022 os 
03 ICOO9 12 lC010 08 
17 lCOlO 01 lE042 09 
04 lCOlO 01 lC007 12 

lCOIO 02 GNO 
08 lCOlO 06 18022 U3 
09 lCOlO 06 lEOlO 12 
13 lCOlO 07 IEOl3 OS 
03 lCOIO 08 lC009 12 
04 lCOIO 12 lCOll 01 
09 lCOll 01 lA022 04 
04 1COll 01 lC010 12 

lCOll 02 GNO 
lCOl1 03 GNO 

05 lCOll OS 10008 05 
05 1COll 05 18009 03 
22 lCOll ·06 11030 06 
09 lCOll 07 10026 06 
08 lCOll 08 lE004 02 
21 lCOll 09 11028 06 ( 09 lCOll 11 lE022 09 
13 lCOll 12 lG013 06 
oa 1C012 01 18026 06 
08 lC012 02 18027 06 
09 lC012 03 18028 06 
09 lCOl2 04 18029 06 

~ 07 1COl2 06 18023 12 
04 1C012 06 1C008 05 
05 1COl2 07 18008 12 
07 IC012 08 10023 07 ~ 05 1C012 09 10018 04 
05 lC012 10 10018 03 
10 lCOl2 10 10032 04 

~ 07 lC012 12 10001 04 
03 lCOl3 01 ICOl4 OR 
03 lCOl3 02 lC013 11 

~ 06 lCOl3 03 19017 02 
03 lCOl3 03 lCOl4 11 
02 lCOl3 04 lCOl3 06 
03 lCOl3 as lCOl4 12 ~ 02 lCOl3 06 lC013 04 
06 ICOl3 08 18006 07 
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00 ICOl3 08 18017 01 
19 lCOl3 09 11008 05 
19 Icon 10 11009 OS 
03 lCOl3 11 lCOl3 02 
03 lCOl3 11 lCOIS 11 
03 lCOl3 12 lCOI. 06 
03 ICOl4 01 lCOlS O. 
03 lCOl4 02 lCOlS 08 
03 lCOl4 o. lCOl. 09 
03 lCOl4 os ICOIS 12 
03 lC014 06 lCOl3 12 
03 lCOl4 08 lCOD 01 
03 lC014 09 lC014 o. 
03 lCOl4 10 lCOlS 07 
03 lCOH 10 ICOIS 03 
03 lCOl4 11 ICOD 03 
03 lCOl4 12 lC013 05 
21 lCOlS 01 11001 05 
21 lCOlS 02 lIOO2 05 
03 lCOIS 03 lCOl4 10 
03 lCOlS O. lCOl. 01 
21 lCOIS 05 lIOO3 05 
20 leOlS 06 1100. 05 
03 leOIS 07 lCOl. 10 
03 lCOll:j 08 lCOl. 02 
20 lCOlS 09 lt006 05 
19 lCOlS 10 11007 OS 
03 leOlS 11 lCOl3 11 
03 leOlS 12 lCOl. 05 
08 lC017 01 18004 06 
05 lC017 05 lC02S 01 
05 leOl7 06 lC02. 01 
os lC017 07 lC023 Ul 
04 lCOl7 08 lC022 Ul 
14 lCOl7 08 IG026 O. 
04 lC017 09 lC021 01 
14 lC017 09 IG02. 09 
04 lC017 10 lC020 01 
13 le017 10 IG02. 03 
O. lCOl7 11 lC019 01 
1. le017 11 lG022 09 
o. lC017 12 lCOl8 01 
13 lCOP 12 lG022 o. 
04 lCOl~ 01 lCOl7 12 

~", Ob lCOl8 02 18026 11 
Ob lCOIR 07 lC027 12 

lCOIS 08 GNO 
08 lCOl8 11 140 II 12 
20 lCOlR 11 11001 01 
14 lCOIS 12 lGOIO 12 
04 lC019 01 lC017 11 
05 lCOl9 02 lC026 11 

lL-" 05 lCOl9 07 lC027 11 
lCOl9 OR GNO 

"'" 
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09 lC019 11 lAO 11 l1 
21 lCOlq 11 1I001 07 
14 lC01Q 12 1GOI0 11 
04 lC020 01 lC017 10 
05 lC020 02 lC026 10 
05 lC020 07 lC027 10 

lC020 OR GNO 
09 lC020 11 lAOll 10 
20 1C020 11 lI003 01 
14 lC02n 12 1G010 10 
04 ICO?l 01 1COl7 09 
04 lC021 02 lCo26 09 
04 lC021 07 1C027 09 

1C021 QB GND 
09 lC021 11 lAO 11 09 
21 lC021 11 11003 07 
14 lC021 12 IGOIO 09 
04 lC022 01 lCOl7 08 
04 le022 02 lC026 08 
04 lC022 07 lC027 08 

1C022 08 GND 
10 lC022 11 lAOIl 08 
20 lC022 11 11006 01 
14 1C022 12 lG010 08 
15 lC023 01 1G026 10 
05 lCO?3 01 lC017 07 
03 lC023 02 lC026 07 
04 lC023 07 lC027 07 

lC023 08 GND 
10 lC023 11 lA011 07 
21 lC023 11 1I006 07 
14 lC023 12 1G010 07 
08 lC024 01 10034 10 
05 lC024 01 lC017 06 
03 lCO?4 02 lC026 06 (:( 

03 lC024 07 lC027 06 .~ 

lC024 08 GNO 
11 lC024 11 lAO 11 06 

1 20 lC024 11 1I008 01 
14 lC024 12 lG010 06 
08 lC025 01 10034 09 

~ 05 lC02S 01 1C017 05 
13 lC02S 02 lFOIS 07 
05 lC025 02 18033 12 
03 lC02S 07 lC027 05 4 lC025 08 GNO 
11 lC02S 11 lAO 11 05 
21 lC025 11 11008 07 

4 14 lC025 12 IG010 OS 
13 lC026 01 IF'039 08 
11 lC026 02 lF026 OS 

4 08 lC026 05 10037 10 
03 lC026 06 lC024 02 
05 lC026 06 18032 11 
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03 1C026 07 . 1C023 02 
OS lC026 07 lB031 11 
04 lC026 08 lC022 02 
05 lC026 08 18030 11 
04 lC026 09 lC021 02 
05 1C026 09 19029 10 
OS lC026 10 1C020 02 
OS lC026 10 18028 10 
05 IC026 11 1COl9 02 
OS lC026 11 18027 11 
05 IC026 12 18026 11 
13 lC027 01 1A003 06 
0) lC027 OS lC025 07 
03 1C027 06 1C024 07 
04 IC027 07 1C02) 07 
04 lC027 08 lC022 07 
04 lC027 09 lC02} 07 
OS 1C027 10 1C020 07 
05 lC027 11 lC019 07 
06 1C027 12 lC018 07 
12 1C02S 01 18004 05 
05 lC028 05 lCO)6 01 
OS lC028 06 lC035 01 
05 1C028 07 lC034 01 
15 1C028 07 lG017 06 
04 1C028 08 1C03) 01 
15 lC02S 08 lG019 12 
04 1C02S 09 lC032 01 
14 lC02S 09 lG019 04 
04 lC028 10 lC031 01 
13 lC028 10 lG032 03 
04 lC02S 11 IC030 01 
14 1C028 11 1G030 09 
04 IC028 12 IC029 01 
13 IC02S 12 lG030 03 
04 IC029 01 lC028 12 
06 lC029 02 lC037 12 
04 lC029 02 18026 10 
10 lC029 03 1E039 06 
06 lC029 07 1C038 12 

lC029 08 GND 
1C029 09 GND 

12 1C029 11 lAOI0 12 
22 lC029 11 lIOOl 02 
16 1C029 12 1H028 OS 
04 lC030 01 IC028 11 
05 lC030 02 lC037 11 
04 IC030 02 18027 10 
05 lC030 07 lC038 11 

lC030 08 GND 
12 lC030 11 !AOIO 11 
23 IC030 11 1I001 08 

IMr;tV 

16 lC030 12 1G012 11 

""" 
04 lC031 01 lC028 10 

..... 
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05 IC031 02 IC037 10 
04 le031 02 18028 09 
05 IC031 07 lC038 10 

IC031 08 GND 
12 IC031 11 UOIO 10 
22 lCOl1 ~1 11003 02 
15 lCOll 12 1H029 01 
04 1C032 01 1C028 09 
04 1C032 02 1C037 09 
04 IC032 02 18029 09 
04 IC032 07 lCOl8 09 

lC032 08 GND 
13 1COl2 11 IAOIO 09 
23 ICOl2 11 11003 08 
16 lC032 12 lH029 05 
04 IC033 01 IC028 08 
04 ICOl3 02 ICOl7 08 
04 IC033 02 18030 10 
04 lCO)l 07 lC038 08 

lC033 08 GND 
13 lC033 11 lAOlO 08 
22 lCOl3 11 11006 02 
16 lCOl3 12 16012 08 
OS lCOl4 01 lC028 07 
04 lC034 02 1B031 10 
03 lC034 02 lC037 07 
04 lC034 07 lC038 07 

lC034 08 GND 
14 lC034 11 lAOlO 07 
23 1C034 11 11006 08 
15 IC034 12 11-1030 01 
07 lCO)S 01 10035 11 
05 lC03S 01 lC028 06 
04 1C03S 02 18032 10 
03 1COlS 02 lCO)7 06 

~ 03 1COlS 07 1C03a 06 
1COlS 08 GND 

15 1C03S 11 1G018 07 
14 1C03S 12 lAOlO 06 .~ 

22 1COlS 12 11008 02 
I~ 

06 1C036 01 10035 10 
05 lC036 01 lC028 05 ~ 04 lCOl6 02 1B033 11 
03 lC036 02 lC037 05 
03 lC036 07 1e038 05 

-lCOl6 08 GND 
15 1C036 11 lG016 01 
15 lCOl6 12 lA010 05 

C 23 lC036 12 11008 08 
12 1CO:)7 01 1F039 07 
13 lC037 02 lF026 12 
14 lC037 03 lEal) 06 C 03 lCOl7 05 lC036 02 
03 IC037 06 leolS 02 
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n .~ l£;n.51 nl lC03" 02 
04 lCn37 118 lCOl3 02 
1)4 lCnJ7 09 lCOl? 1)2 
05 lCn37 10 lC031 1)2 
(15 lCnJ7 11 1COln 1)2 
06 lcn37 ,2 lC020 02 
t7 len38 'f'll 1AOO~ n5 
03 1C03B (15 lC03~ 07 
03 lCo.B I)b lC03r:; 07 
('14 lC"J~ ~'7 1t::034 1)7 
'14 lCn3~ oS lC03~ n7 
04 lC"3~ 09 lC03, 07 
05 lC"3~ 1(1 lC03t n7 
n5 lC03A 1.t lC03" 07 
"6 lCn3104 12 lC020 07 
:12 1.CnJ9 n1 lE02? 08 
04 lcn,~q "1 l80~Q 10 
n4 tCn39 11~ 18030 11 
09 1cn,sq 04 lE-020 n2 
nr; lcnJQ n; lDOl~ 112 
!'I 9 lCnJ? no lEIl2F1 06 
.8 tcnJ9 ,,7 1E034"-06 
nA lCo3Q 1.2 lDn~r; 1)8 
02 lCO.,.l 01 lC04;? 112 
n4 1 en 41 ~ 2 1.D030 n5 
112 1':n4/1 02 lC(l4f n1 
n5 liJnnt ('i l 10001; 02 
n2 lilOi)1 nJ 10001 04 
(17 lDnOl "4 le01? 1.2 
n~ 10nOl 1'4 10001. n3 
06 111 n ('I 1. nb 100111 02 
15 1D001 07 1F029 11 
18 1D001 09 1E042 01 
(13 lLlOOl 10 lDOO~ 06 
'11) 10nnl 12 1001 11 n3 
14 lDOn? 1'1 1003? 03 
1Q tOOO? Ol 1.G037 n4 
no l[)no~ nl li:sOO~ 1.2 
n4 lOnO? n3 10004 1.2 
(13 10no2 "1) 11,)00, 10 
O~ lono? n , tE01~ 12 
08 10(lO? "M 1EOlr:.; 06 
08 tl)na? ,,~ tE01r; 1.2 
02 i(lOO/l 12 1DOO:l 12 
04 lDI)O::> 12 10001 05 
07 lDOO.~ n1 1E013 05 
04 10n03 n2 tDOQA 03 
l:i 1u003 oj 1G01Q 05 
O~ 1iJnu~ n6 lDno.~ 12 
1f) 11)003 07 1003" 02 
09 1p£lO.3 117 tFOOq ~.2 
14 lDO O:i (Hi 1003? 09 
08 lU003 nH 1~O04 1'19 
1.5 l.DI)03 09 lGQ2~ 11 
n3 1000:S 12 10003 n6 
02 :1.1,)0 1I.3 12 tOOO? 12 
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17 1000. 01 1HOl6 12 
07 1000. 01 18005 10 
013 1000. 03 18010 03 
O. 1000. 03 10009 01 
Ol 100n4 o. 10007 08 o. 1000. 06 10009 03 
05 100n4 07 10010 12 
08 10004 08 18001 11 
04 100n4 09 10009 05 
11 100n4 09 16011 09 
08 10004 10 18006 08 
05 10004 10 1EOO. 10 
04 11)004 12 10002 03 
18 100n4 12 IG036 11 
20 loons 01 IH034 11 
07 10005 02 IE004 12 
22 10005 03 11032 12 
10 lOons 0" 1BOll 01 
Ob 10005 07 10014 10 
18 10005 OR 18041 07 
09 10005 09 18010 04 
04 100Mi 12 10006 01 
04 10006 01 10005 12 
03 10006 03 10008 as 
15 10006 04 10038 11 
or, 10006 07 lEOll 11 
15 10006 10 10038 12 
05 10006 11 1EOII 10 
06 10006 12 1EOll 12 
Ib 10007 01 lE040 05 
14 10007 02 10036 03 
10 10007 04 IFOO1 12 
08 10007 05 1002l 08 
O. 10007 05 10002 12 
06 10007 06 IDOlA 06 
04 10007 07 10010 01 
03 10007 OR 10004 04 
06 10007 09 1E002 11 

• 11 10007 09 lA007 06 
14 10007 10 lE037 11 
11 10007 10 lAOOS 12 
03 10007 12 1000E' 09 
10 1000A 0) 1FOOI 11 
06 1000R 02 10018 05 
05 1000R 02 10001 01 
12 10008 03 10032 as 
04 1000A 03 10003 02 
10 10008 04 10027 04 
05 1000A 05 1eOli 05 
03 1000A 05 10006 03 
18 1DOOA 06 IG042 07 
10 1000A 07 IG007 02 
12 10008 OR 1G009 12 
03 1000A 09 10007 12 
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10 1000A 10 IH031 OS 
10 IDOOA 11 IG007 03 
11 1000A 12 IG013 OQ 
17 10009 01 IG036 10 
04 1000q 01 10004 03 
11':1 1nOOQ 02 IHO}7 10 
10 1000Q 02 lA004 12 
Ol 1000Q 03 10010 04 
04 IIJOOq 03 lOO04 06 
0" 1000Q 05 111003 06 
04 10009 Oli 10004 09 
08 10009 06 ID023 11 
02 10009 06 10010 06 
14 1D009 07 IH017 04 

10009 OR GNO 
If'lOOq 09 GNO 

16 1000q 12 IG039 01 
06 10010 01 1D020 11 
04 1nOl0 01 10007 07 
OF! 100)0 02 1HOOA 04 
Db 10010 02 lDonl 06 
11 10010 03 lA004 05 
06 10010 03 10001 12 
02 10010 04 1000Q 03 
06 10010 04 10020 12 
04 10010 05 ID013 11 
02 10010 O~ ID009 06 
04 10010 06 10015 04 
14 10010 07 11-1019 06 

10010 OR GNO 

I 
1nOl0 09 GNO 

14 10010 11 ID040 01 
05 1D010 12 1D004 07 
OR 10011 01 lEOOI 10 
08 10011 02 lE'002 10 
07 10011 03 1E'00S 11 
01 In011 04 lE004 09 
10 10011 05 10030 11 
Oq 10011 l~ lR014 05 
16 10011 I? IH032 05 
13 IDOl~ 01 IG008 10 
01 lDOI? 02 18012 07 
01 IDOl? 03 lAOl4 07 
13 lnOP 04 IE017 OA 
15 lDOI? 05 U01A 09 
12 11l0l? 0(, lA003 01 
14 10O}? 07 IG030 12 
08 IDOl? OR IFoo6 03 
O~ IDOl? 09 IFon4 Oq 
08 IDOl? 10 IFOO4 03 
09 IDOl? 11 IF003 09 
14 IDOl? 12 IH01.2 09 
12 loon 0] 1 GO 11 10 
03 10013 01 If)(115 U4 

6-25 REV K 



10013 02 GND 
05 lD013 04 lCOOA 10 
06 lD013 04 10024 08 
07 10013 05 18010 09 
03 10013 05 lD014 07 
09 10013 06 1800~ 01 
08 lD013 07 18011'1 08 
03 lD013 07 100115 10 
14 10013 08 1HOle) 08 
04 10013 1,1 10Din 05 
04 1D013 1l 10014 01 
03 10013 12 10011; 11 
03 1001 4 01 1D01~ 01 
04 10014 01 10013 11 
03 10"1 4 04 1001~ 07 
08 10014 05 18001' 06 
06 10014 06 10021.: 01 
03 10014 07 10013 05 
03 lDo14 07 1001~ 04 
03 1001 4 09 lDOlc:, 01 
06 1001 4 10 1000" 07 
04 1001 4 11 1D02r 07 
10 lD01 4 12 18001' 02 
113 lD015 01 10014 119 
02 10015 01 1001~ 02 
04 10015 04 lDDln 06 
03 10015 04 10013 01 
04 11)015 05 lD02 n 01 
04 10015 116 1.DO 2 r, 118 
03 1001'5 n7 1.D01A 03 
03 10015 07 10014 04 
03 1D015 10 lD01;~ 07 
O:s 1D01? 11 100D 12 
04 10015 11 1D01Q 01 
06 10015 12 lD02r:; 02 
03 10016 01 :tD014 01 
02 1DI')16 02 1001" 01 
O~ H016 n3 lDOl r'i n7 
03 iD01A 04 lD014 07 
07 1D016 05 1F014 I'll 
12 1D01A (16 1004n 1'l2 
07 lIJQ16 06 lF013 01 
02 lUi'll" 07 lD01~ 08 
02 1D016 08 1D01~ 07 
07 1Dnl" 08 HOl' 1'l3 
02 lonB 09 1.D01~ 10 
04 1.Dfl 16 09 H:Ol~ 1'l2 
02 10016 10 1.DOlf- 09 
(1A iDni A 11 1 E 0 31 03 
OR 10n16 1.2 1F02~ I'll 
14 10n17 1')1 lH01P 03 
10 ln017 02 Hno~ 08 
07 tOn17 03 lCOO6 02 
04 1IH'I17 1')4 1D023 1'l5 
I'l~ trw 1 7 n5 1002('1 1'l2 
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O? 1[101 r tJ t, inn]7 07 
O? 1 DO i ;; (, I HI() 17 06 it 

07 tDnl; .,1.1 . " leooe 09 
01 1 D i:" -, l' (, lD(i2o 10 * 0<; 10"; ,i '; ;1 ! 10023 03 
or:; lli1jli 11' lEOI? 07 * 05 1 Dg n 11 10Q23 04 
04 lOOP 1 I, lE012 01 * 11 10017 12 1 GO 11 11 
04 IDOlf! 0] 10019 12 * 14 ]0018 03 1 Holl ~3 * Or:; 10018 03 lCDl? 10 
11 100113 (lit lEo40 04 
0'3 IDOl/:! 04 j Ce12 oQ it 
('I; 1001H 05 1 DriQfl 02 
OB IDOlH oS )E032 1'14 it 

O~ )DOl8 Ob 1 Dn21 Of- * 
n~ iDOlS 06 1 Di)!)7 06 
03 10018 01 10i)]9 11 * 12 IDo18 In lGQ11 i2 
1 ; 10018 10 1£1005 09 <0 

0'5 10 918 11 10Q25 04 * 14 ID018 11 1 H (111 08 
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02 lE027 10 lE026 10 ~ 12 lEO?7 11 18025 07 
13 1E027 12 18025 01 
03 lE02A 01 lE027 04 

4 13 1EO?R 03 1H015 10 
12 1EO?R 03 18011 10 
02 1E028 05 lE028 07 

4 09 lE02A 06 lC039 06 
02 lE02A 06 1E027 06 
02 lEO?A 07 1E028 05 
12 IEO?A 09 lH041 09 4 03 1E02R 12 1E027 05 
04 lEO?9 01 1E033 08 
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09 lEn29 02 lC03Q O~ 
10 lEo29 03 lEOO~ 06 
03 lE029 04 lE031 07 
07 lE029 05 lE04~ 10 
04 lEn29 05 lD027 12 
07 1E029 06 lF021 09 
04 tE029 117 lE034 08 
14 lEn29 OB 18007 12 

1E029 09 GfliD 
08 H(129 11 1D021 01 
05 1E029 12 11:03,,> 07 
06 j.E03l! 01 lDO 21 06 
07 lEnjf1 03 iF04 n 07 
113 lE03f1 00 1E03t 1')1 
06 1.E030 07 1003(- 1')6 
05 Hn311 07 j.E 0 2~ 06 
10 j.E 0 3(1 09 lH03~ 05 
06 lEo3n 10 lD03~ 05 
04 jEn30 1U 1F027 '11 
04 lE03fl 1.1 iF 03r:;, 1')1 
05 lEn3n 12 lD 0 31 1.1 
05 lE03n 12 lE02~ '19 
03 lE03:1. 01 lE030 n6 
11 lE031 02 lEOOR 05 
08 11:031 03 100H 11 
03 lE031 03 H:03? 07 
03 tEo3j 04 H033 09 
10 l.En31 (14 lEOlO nl 
05 tE 0 31 n5 lF034 1')5 
15 lEn31 flO lA022 1')2 
03 1E031 07 lE02Q '14 

lE031. 08 r;Nf1 
03 tEn31 n9 1E 0 3? 03 
13 Hn31 n9 1EOO~ n8 
03 lfn31 10 lE03? 01 
06 1I::n3l 11 1,D03r- n7 
08 lE031 12 H::01r- 05 
06 Hn;H 12 lD03~ 08 
08 l.EO~S2 01 tE016 02 
n3 Hn32 fil lE 0 3j 10 
n6 HI132 02 lF03<1 n6 
t3 j r n :~~) 02 lEOD" 08 
03 Hn3? 83 iE::031 09 
OR HIL~? 114 1D01'" 05 
08 If::OJ? (i? l.F02r: 05 
03 H:: 03 2 n:; HO,34 01 
113 :tF:n32 (16 lE03!: 04 
[13 lE'llcP n 1 lE 0 31 '13 
(16 Hn,p n9 1.FO~Sq 1.1 
n~ 1 E!l ,3? 09 1D027 n4 
116 lEn:3? 1U tD03~ n5 
1.6 lfn;P 11 1A02') n1 
11 jEn3? 12 111021 n8 
:15 1 ~ n 3 ~I r1 1.8007 n9 
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03 lE033 01 lE03S 04 
03 lEO:n 03 lE036 04 
03 lEO~'3 04 lE012 06 
13 lE013 05 leOIO 07 
04 lEo:n 06 IE027 02 
05 lE013 07 IF038 06 
04 . lE013 OR lEO(l9 01 
04 lE013 ot} lF038 05 
OJ IE033 09 lE031 04 
09 \Eo:n 10 1F019 12 
15 lE03l 11 IFOnl 08 
08 lE013 12 lE017 !l 
03 IF034 01 lE032 05 
Ofj IE014 02 10019 OA 

I 1)9 lE034 03 lE016 06 
08 lE 034 06 lC039 07 
06 IF.034 07 IF026 OA 
04- IE014 OR lE029 07 
09 IF014 OQ lE017 OR 
U lE014 10 IR022 07 
lR IEO~4 11. IAooa 07 
04 IEO~4 12 lE03S 01 
04 lE03S 01 lE034 12 
13 IF.03':; 02 18016 10 
05 IFO.35 02 10038 07 
14 lE03S 03 lIOi'R 01 
03 IE03~ 04 lEO)3 01 
15 lE01S 05 lA019 07 
08 lE015 05 lE020 04 
15 lE03S OA IGOOa 09 
OA lE03S 06 If:020 06 
05 lEOlS 07 If 029 12 
05 1 FO]'::; OR IF039 02 
06 tE03S 09 ln039 03 
03 lE015 09 lE018 09 
03 lE035 10 lEOlA 10 
13 I EOl'::; 10 1I026 02 
04 IE03S 11 IF.041 11 
03 lEal'::; 12 IE038 12 
05 lE03~ 12 lE030 11 
06 IFOlf! 01 lE"0?6 09 
03 IF-03f! 02 IFO)6 10 
07 lE'03A 03 IEO?3 02 
03 IF03~ 04 IE033 03 
04 lE016 06 lE041 09 
02 IF-Olf! 06 IF036 07 
06 lEOlA 07 IF027 02 
02 IFO,,, 07 IEOlfl 06 
14 IFO~" oq lf006 12 
0'" IFO~A 09 IF039 01 
o :i lEO~A 10 lE"036 1.12 
05 IF037 01 11)033 03 

IEO~7 O? GNO 
IF017 03 GNO 

03 IF037 05 lEO~8 01 
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Olt lE037 06 
IS lE037 07 
13 1£037 OA 
14 1E017 09 
16 1E037 11 
14 1E037 12 
03 lEO.)A 01 
OS lEOlA 05 
Olt 1E03~ or; 
17 lE03A O() 
lit lEOlA 06 
03 lEOlA 07 
19 lE03A 07 
07 lE03A 08 
04 lEOlR 08 
03 lE03A 09 
14 lE03A Oq 
04 lE03R 10 
03 1E03A 10 
03 lE03A 11 
13 lE03A 11 
03 lE01A 12 
04 lEOJA 12 
04 lEOJ9 01 
07 IFOJ9 03 
11 lE03Q 04 
12 IF.039 06 
10 lE039 06 
08 1E03Q 07 
09 1£039 09 
10 lE039 09 
19 1£039 10 
11 1£019 12 
06 lE040 01 
11 1E040 04 
09 lE040 04 
16 lE040 05 
14 lEOltO 06 
12 lE040 07 
14 lE040 11 
11 lE040 11 
14 1E040 12 
16 1E040 12 
08 1E041 01 
09 lE041 02 
08 1E041 07 
08 lE041 OA 
04 1E041 09 
03 lE041 10 
03 lE041 11 
04 1E041 11 
15 lE041 12 
18 lE042 01 
09 lE04? 02 

IF03() Ul 
18013 U6 
10012 04 
1 1032 11-16 lE037 10 
1D007 12 
1E004 12 
lE037 05 
10034 08 
lE033 09 
lR009 01 
IH020 10 
1E041 10 
lA006 09 
1F026 04 
lE042 11 
lE035 U9 
11034 10 
lE042 12 
lE035 10 
1£041 11 
11027 02 
1EO)S 12 
1FO]9 05 
If.036 09 
IF034 10 
lEO)6 09 
IFOIS OR 
lC029 03 
10025 12 
1E021 09 
IH031 01 
lH004 12 
lF016 01 
100]3 06 
10018 04 
lG032 04 
10007 01 
lH022 08 
18040 03 
11032 10 
lR014 03 
11033 11 
lE006 02 
IF02R 06 
IF029 12 
lF026 03 
lF027 07 
lE036 06 
lE038 07 
lE038 11 
1E03S 11 
lIO?3 01 
IDOOI 09 
IF030 12 
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17 1E042 08 1C009 01 
17 1E04;» 09 lCOI0 01 
07 lE04? 10 1[029 US 
04 IF.04;» 11 lE03A 08 
04 lE04? 12 IF01A 10 
14 IFOOI 01 IG028 11 
14 IFOOI 02 IG030 uS 
14 IFOOI 03 IG030 11 
11 IFOOI 08 lC006 12 
18 IFOOI 09 lA002 01 
05 IFOOI 10 IF009 10 
04 IFOOI 11 IF005 12 
10 IFOOI 11 10008 01 
05 IFOOI 12 IF009 11 
10 IFOOI 12 10007 04 
10 IFOO? 01 IHOI3 05 
14 lFOO;» 02 IG030 04 
14 IFOO? 03 IG030 10 
03 lF002 04 IF005 09 
05 lF002 04 lE002 01 
10 IF002 05 lC006 11 
18 lF002 06 lA002 02 
13 IF002 07 IG028 10 
10 IFOO? OR IH013 11 
10 IFOO;» 09 IH012 12 
03 lF002 10 lF005 08 
11 IF002 11 lC006 10 
18 1F002 12 lA002 03 
10 IF003 01 lH013 04 
10 lF003 02 lH013 10 
10 IF003 03 lH012 11 
03 IF003 04 lF005 07 
10 lF003 05 lC006 09 
17 IF003 06 lA002 04 
09 lF003 07 IH012 04 
09 lF003 OA IH012 08 
09 lF003 09 10012 11 
04 IF003 10 IF009 08 
12 IF003 11 lC006 08 
18 IF003 12 lAOn2 07 
09 lF004 01 IH013 03 
10 lF004 02 IH012 07 
08 lF004 03 10012 10 
03 lF004 04 lF005 10 
06 IF004 04 lEOOl 01 
11 1F004 OS 1C003 07 
17 IF004 06 lA002 08 
08 lF004 07 1H012 03 
09 IF004 08 IH013 09 
09 IF004 09 10012 09 
15 IF004 10 11030 04 
03 IF004 10 lFo05 06 
12 IF004 11 lC006 06 
18 IF004 12 lA002 U9 
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13 U'OO9 tc 10030 07 
08 1rOO9 12 1H01::> 10 
08 UnlO 01 1HOln 03 
12 11='010 03 1HO 3" 03 
11 tr01n 03 10027 01 
05 lFOlO 04 1E01S 12 
09 H010 05 lG024 12 
08 ir010 06 1HOlO 05 
15 1r010 06 10037 04 
08 lFnl(1 07 tH010 09 
15 HI)10 07 1D037 01 
03 H010 08 lFOOFl 10 
07 H010 09 tEOOl 04 
14 lFolO 10 lJ019 07 
11 tr010 11 1002'5 07 
15 tF 010 j,2 lB017 t'J9 
14 1FOll 01 lD039 08 
08 1Fnil 05 1H006 04 
08 1rOll 06 1H006 01 
(18 lFa11 07 thODe; 04 
07 1Fnll 08 1H005 01 
02 H011 09 H01? 08 
13 HOll 09 lH035 03 
02 tFOll 10 lF01? 09 
02 Hal1 11 lr01~ 10 
04 HOll 12 1FOi? 01 
04 Hn12 01 1rOla 04 
04 H012 1)1 1F01:t 12 
07 lF01? 03 10016 08 
03 1Fn12 03 lF013 07 
03 H012 ,,4 lF01~ 01 
03 Hnt2 05 iF 013 11 
15 lF012 06 11 037 1)1 
04 lF012 07 lF007 11 
04 iF 012 07 1F01P 11 
02 Hn12 08 tF01, 09 
02 Hn12 09 HOl1 10 
12 Hn12 09 lH03r; 02 
12 H01? 10 lH03r; 01 ~ 
02 H01? 10 tFOll 11 
04 Hn12 11 lF013 01 
04 lFI112 12 H01~ 12 ~ 07 lf013 01 lU016 06 
n4 H01~~ 01 iF 012 11 
03 HI113 05 lF014 07 . 

4 07 IF'013 1'16 H:02j 01 
03 lFn13 06 1F01~ 114 
03 U(l13 07 1F01? 03 

4 03 lF013 1.0 1F014 01 
03 H013 11 tF01? 05 
04 H013 11 H019 10 
03 lF013 12 1F014 06 4 07 iF 014 "1 lD01~ 05 
03 if 01 4 01 1F 01~ 10 
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04 H014 r'J,3 iF 018 10 
05 lFo14 n4 H007 12 
04 iF 0 14 04 1F01P 07 
15 iF 014 05 11 037 02 
03 Hn14 06 H013 12 
04 iF n14 no Hal<? rl1 
1.3 iF n14 07 1801[1 11 
03 JFOt4 117 HOD 05 
n4 lF014 11 H01R 01 
12 1F' ')14 12 lF03F 07 
03 1FI'l1? 01 lF012 04 
13 lFol'5 n4 lH03c; 1.2 
03 iF n 15 n4 H013 06 
12 iFn15 n5 1D037 1.2 
13 if rJl5 n7 lC02r:; n2 
12 iFni? (18 lE039 06 
12 iF n:1,5 08 j 1021 11 
06 Hnt,? n9 lE017 05 
07 if 015 12 lH014 n6 
18 1F01~ 12 lAOO6 07 
11 iF 016 nl lE039 12 
12 iF01A 02 lHOOl 1.2 
11 iF 016 03 lHOD::> 12 
10 H016 n4 11-'003 06 
06 lFI'116 1.0 1ED1p 07 
f15 Hn16 11 1[:01 0 12 
07 iF 016 12 1E02r nl 
05 if n 17 111 1E 021 03 
05 if n17 06 HOlp 04 
05 iF 017 07 H017 10 
10 iFni? 08 lH003 04 
10 lFn17 n9 tHOD:> 05 
10 HOi7 10 lHODt 02 
10 iF (117 11 tHO OJ 01 
15 j,FO:t7 12 1B006 11 
10 lF017 j,2 11027 01 
13 H01S nl 1801n 10 
n4 tFn1F\ (11 lF014 11 
10 if n18 04 1H03n 08 
04 HnlR n4 lF01:> I'll 
11 H018 n5 11 02,., 1')1 
14 iF 01 11 05 tHOO!' 10 
10 If:"n18 06 H03A 08 
04 UaiR ,,7 lF014 04 
04 if 018 1 0 lF01.a 03 
12 HOlQ 1.0 lH03Q 07 
1')4 iF 1)18 11 H01? I'} 7 
04 1H1.t~ 1,2 HOi? 1.2 
09 iF !J1B t2 lF034 01 
14 lF019 1')1 11 03A n6 
04 H(119 (11 lF014 06 
(12 iF n 19 03 HD19 04 
02 lF019 04 H010 03 

'-, 18 HOl9 06 lAOOr.; 04 
tl lF019 06 tH03C:; to 

j'!i'Il"I>;, 05 :lF1')1l) n7 tE:01A 12 
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05 1F019 n7 1F02; 12 
09 IF('ll ~ D8 1EOO3 1.2 
03 H-n19 (18 H02t 09 
06 1.F'01 9 n9 1F02B 12 
13 H019 10 11 03B 05 
04 lF019 10 1F013 11 
08 lF019 11 1H01] 11 
07 11="019 11 lE02j 02 
09 1F019 12 1E033 10 
11 1F020 04 1D040 11 
08 lF020 05 1E032 05 
02 1F020 06 lF02n 1)8 

07 1F"020 06 lF032 03 
D5 1F020 n7 1E022 07 
08 1F'020 07 if 0 31; 03 
02 11='1)20 08 lF02n 06 
08 1F020 09 1F035 09 
12 1F02n 11 lH041 12 
09 lF020 11 1HOOR 09 
11 IF'020 12 lH038 03 
12 1F021 01 18023 11 
05 IF'021 02 IF'02B 03 
08 11='021 03 1F037 09 
04 1F021 (14 1F027 03 
11 lF021 06 lH03A 07 
08 11='021 "7 lF036 12 
07 Hn21 09 1E029 06 
03 H021 09 lF01t) 08 
05 lF02t 10 lE02t 11 
09 1F021 12 10024 08 
09 lFo22 01 lG034 12 
08 1F022 04 lG03r; 06 
08 iF" 0 22 n7 lG03r; 12 
08 lF022 10 lG036 06 ,,1 

04 iF 0 2,3 01 lF025 10 ~ 
03 lFn23 n3 lF024 08 
02 tFo23 n5 lF023 07 "4 
08 IF,,23 06 IF'03s 02 ~ 
02 lF023 07 IF'023 n5 
02 iF 02:3 n9 lF024 09 
06 H023 12 1E02A 04 ~ 09 1F024 07 1H033 08 
02 lr024 07 lF024 08 
03 1Fn24 ad lF023 03 C 02 lF024 OB lF024 07 
02 H'l24 09 lF023 09 
11 lFn24 11 tHO 41 11 

C 10 iF024 11 1HOoe 03 
15 H024 12 1801e:; 09 
08 lF025 01 lD01~ 12 
06 1F025 01 lF034 10 ( 

H025 02 GND 
07 lF025 04 H:016 04 
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07 1FO?5 04 10027 12 
CIt, IFO?C; 05 IF034 11 
11 IFO?c) 05 IFOl)4 08 
06 IFO?5 0" IF036 09 
11 IFO?I; 07 lIO?A OR 
Ob IFO?..., OR IF034 OR 
04 IFO?S 10 IFO?3 01 
01 IFO?" 11 IF038 ul 
oS IFO?5 12 IFO}9 {J7 
08 IFO?6 01 lE012 u9 
OJ IFO?6 01 IF027 09 

IFO?6 02 GND 
03 IFO?6 03 IF027 10 
OH IFO?f, 03 lE041 07 
07 IFO?f.. 04 lE038 OR 
11 IFO?6 04 lFOO4 11 
08 IFO?h 05 lE012 12 
11 IFO?h 05 lCO?6 02 
01 IFO?A 0(' IF039 Ul 
06 IFO?6 07 IF03f! oS 
03 IFO?", 07 IF021 12 
n6 IFO?" 08 IF034 07 
03 lFO?(' 11 lE027 07 
)3 IFO?6 12 1eO]7 02 
12 IFO?"7 01 l10.11 UA 
04 IFO?7 01 lE.030 10 
Ob IFO?7 02 lEO]b 07 
()4 IFO?7 03 lEO?l 04 
11 IFU?7 04 1H038 12 
Of.) IFO?7 06 lE023 01 
08 1F!)?7 07 IE041 08 
OJ lFO?7 07 lF02b 11 
Ob IFO?7 09 IF03h 06 
03 lFO?7 09 IFO?6 U1 
03 IFon 10 IF026 03 
03 IFO?7 12 IEO?h 07 
04 1FO?A 01 IF032 12 
03 IFO?A 01 1FO,O U4 
lu IF02~ 02 11'007 02 
03 IFO?~ 02 IFO?9 07 
(13 IFO?f.l 03 IF03) 01 
05 IFO?A 03 H O~l 02 
12 IFO?R 04 IFon3 11 
10 IFH?R 05 1003':7 01 
()H IF(J?A 0" lE041 01 
09 IFO?R 07 11>040 Oq 
03 IFO?R 07 IF030 10 
03 IFO?~ 10 IFO?9 ul 
Ob lFO?R 11 IFO?h 1>7 
110 IFO?R 12 11'019 U9 
03 IFO?R I? 1 F 030 11 
11 IFO?9 01 IF007 01 
OJ 1FO?9 01 11'028 10 
OJ IFO?q 05 lFO~O u7 

6-47 Hfv F 



03 1F029 05 1F030 07 
05 IFO?9 06 lE026 08 
08 IFO?9 06 lE042 01 
03 IF029 07 IF028 02 
03 IFO?9 09 IF030 01 
OS IFO?Q 10 1F036 02 
15 'IF029 11 IDOOI 07 
09 IFO?Q 12 lE041 O~ 
11 IF030 01 IF007 03 
03 IF010 01 1F029 09 
03 IF030 04 IF02R 01 
O~ IF030 05 IF036 03 
10 1F03n 0" 10039 O? 
09 1F030 07 10040 10 
03 IF030 07 IF029 05 
03 IF030 10 IF02R 07 
OS IF030 11 tE03S 12 
03 IF010 11 IF02R 12 
09 IF010 12 lE042 02 
OJ IFO]1 01 lF028 03 
07 1FO'3} 03 lEO?? 03 
02 IF031 04 lFO'H 07 
04 IFo:n 05 IF037 OR 
12 IFOll 05 ll023 OR 
()4 lF03l 0" IF03'7 07 
02 IFOll 07 1FOll 04 
07 IF031 09 IFO?2 05 
03 IF031 10 IF032 01 
05 IFo:n 11 IF037 03 
12 IFOJI 11 11 0?3 Ii' 
05 1F011 12 1FO)7 02 
11 IF031 12 1103" 12 
03 IF03? 01 IF031 10 
07 IF03? 03 IFO?O U6 
04 IF()32 06 IF037 01 
16 IF03? 07 IA03) 11 
()~ 1F032 09 IE022 04 
04 IF03? 12 1FO?8 01 
12 1F034 01 11038 04 
09 1F034 01 IFOIH 12 
20 IF034 02 lA009 02 
13 IF034 03 lE009 01 
12 1F03A 04 IH014 01 
oS IF034 05 1£031 05 

I 
06 IF034 01, IEOl2 02 
08 1F034 07 ID040 08 
06 IF034 OR IF02!) O~ 
07 IF034 09 IEO?3 I? 
07 IF034 10 lE039 03 
06 IF034 10 IFO?5 01 
(16 IF034 11 IF025 05 
04 1F034 11 IF039 02 
04 IF014 12 IF'039 03 
03 IFO::lA Ii'- IFO'" 09 
04 1F03S 01 IF030 11 
08 lF01!; 03 IFOi'O 07 
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02 IF(13S ~., 1.F03" 07 
08 lF035 no lE02~ 07 
02 iF' 03-; 01 1F 0 31~ 05 
08 H035 09 1F02n 09 
08 Hn3"3 1 2 H:02~ 08 
('14 H031' 01 lE037 06 
05 l.F03A 02 lF02Q 10 
n4 lFn31'l OJ 1F030 05 
n6 lFn36 '15 H02f, 07 
06 iF 03'" 06 lF027 1')9 
07 1.F03A n 7 :1E02f1 12 
07 iF 03fl nH lE02~ 11 
03 :tF036 no lF03Q 04 
06 Hn3b 09 H02r; 06 
03 iF036 n9 lF034 12 
08 tFOJi'l 12 H021 07 
04 lFn,P 01 lF03? 06 
06 iF n ,51 01 1D036 12 
05 lFn:i7 nt! lF031 12 
07 lFn37 02 lE026 05 
05 iFnJ7 I'lJ iF 03j 11 
07 iF 037 n3 lD036 11 
03 lFn,~7 06 H037 1.2 
10 HOJ7 Ob 1I.JD2Q III 
12 Hn37 07 11 03", 11 
04 lF037 07 iF 031 06 
04 Hn3J (18 lF03t 05 
08 H037 nt! lD036 10 
08 Ha37 r1'J H02t 1')3 
11 Hn . .P i.l9 11 03" 10 
03 1Fa37 12 H037 1')6 
08 H03f3 01 iD02A 12 
07 if n3~ (11 if 02;; 11 
08 U,,3S3 02 lF023 06 
07 U03H 02 lD031 10 
07 HnJil 03 1D034 11 
05 Un3R 06 lE033 07 
12 tFn3fl 01 iF 014 12 
10 tFn3H 08 iFOll< 06 
08 Hn3~ 09 lH035 06 
11 lF038 11 lE017 07 
11 lF038 12 lE01'! 03 
07 H039 01 lF02f, 06 
04 HOj9 02 if 034 11 
r)5 IF"n39 n2 lE031S n8 
04 H039 nJ H034 12 
(13 1Fn39 n4 lF03f\ 08 
04 Hnj9 n5 lE03p 12 
12 1.Fn39 ('07 lC037 01 
13 IF-(1.59 08 1.C026 nl 
(16 un 39 r'!9 1G03? n6 
14 Hn39 10 HOOR 09 
06 lFn39 11 11:03? 09 
14 H039 12 . lFOOCl 01 
(12 1F" 0 4 f] 07 11'040 08 

~/ 07 1F(1411 07 lE03n n3 
02 Uf14f1 nB H040 09 
02 IF"n4:1 08 H04n n7 

"v 
02 Hf)48 n9 H041l '18 
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17 IGDD5 0'1 IGD42 0'5 
17 1GDOr; 0'2 160'42 0'6 
17 IG005 03 1GO'42 11 
17 IGOOS 04 16042 12 
16 IGO'05 05 1GD41 11 
16 IGDOS 0(' 1GD41 12 
07 IG007 01 1EOll 12 
13 IG007 02 11-1031 12 
10 IG007 02 10008 07 
12 1GO'07 03 11-1031 06 
10 1G007 03 10008 11 
10 IG007 OF, IH026 07 
06 IG007 07 IF008 03 
14 IG007 08 IJ024 10 
14 IG007 09 1J026 10 
06 IG007 12 IF008 04 
14 1GOOA 01 16037 12 
06 IG008 02 11-10}(' 03 
12 IG008 OS 11-1032 11 
14 IG008 OS 10026 01 
12 1G008 06 11-1032 01 
08 IGOOA 06 lE008 09 
09 1GOOA 07 lE004 01 
10 1GOOA OR 1E020 04 
IS IGD08 09 lE035 06 
13 IGOOa 10 10012 01 
16 IGDOA 11 100'30 01 
07 IGOOA 12 11-10)8 09 
IS IGOO'9 01 18005 11 
19 IG009 07 lAOOR 12 
11 IGO'09 07 IH030 02 
10 IGO'09 OR IHO'28 10 
17 IGO'09 09 18022 12 
10 IGO'09 09 11-1028 06 
18 IGO'09 10' 18007 06 
10' 1GO'09 10 11-10'28 02 
18 IGO'09 11 180'09 06 
10 IG009 11 11-1027 10 

~ 12 IGO'09 12 10008 08 
0'9 IGO'O'9 12 11-1027 06 
16 IGO'I0 01 18003 09 

~ 08 IGO'10 02 IH019 11 
14 IGOI0 OS lC025 12 
10 IGOI0 05 11-1028 01 
14 IGOI0 06 lC024 12 ~ 10 IG010 0(, 11-1027 09 
14 IGOI0 07 lC023 12 
09 1G01O' 0'7 11-1027 OS 

~ 14 IGOI0 08 lC022 12 
0'7 1GO'IO' 08 tt-i021 07 
14 IGOIO' 09 lC021 12 

4 07 IGOI0 09 11-1021 01 
14 IGOI0 10 lC020 12 
09 IGOI0 10 11-1027 01 

4 
REV A 6-50 

4 

4 
-~--- - -------



14 IGOI0 11 . 1CO 19 12 
07 IG010 11 11-1022 07 
14 IGOI0 12 ICOIB 12 
07 IG010 12 IH022 01 
07 IG011 01 11-1016 09 
11 IG011 09 10004 09 
12 IG011 10 IG037 03 
12 IG011 10 10013 01 
11 IG011 11 10017 12 
05 IGOl1 11 11-101" 11) 
12 IGOll 12 10018 10 
07 IGO]l 12 IH020 12 
Ib IG012 01 18003 08 
07 1G012 02 IH019 10 
04 IG012 05 1G016 01 
04 1(;012 Oll 1G018 07 
09 IG012 07 IH030 01 
16 IG012 OR 1C033 12 
09 IGOl?- OR 1H029 09 
1)9 IG012 09 11-1029 05 
09 IG012 10 IH029 01 
16 IG012 11 lC030 12 
09 1(;012 11 IH028 09 
09 1GOl;:» 12 IH028 OS 
16 IG013 01 18005 12 
09 1G013 OS IH029 10 
13 IG013 06 lCOll 12 
09 IG013 06 11-1029 06 
09 IG013 07 IH029 02 
06 1G013 08 11-1021 08 
11 IG013 09 10008 12 

" 06 1G013 09 1H021 02 
08 1G013 10 IH027 02 
06 1G013 11 11-1022 08 
06 1G013 12 11-1022 02 
08 IG014 01 lE005 12 
13 IG014 02 11033 12 
09 IG014 08 1EOOli 08 
09 IG014 09 lE006 01 
14 1G014 10 10034 07 

""'" 
13 1G014 11 10028 06 
10 1G014 12 11031 05 
03 IG015 01 IG016 05 
03 IG015 02 1G016 06 

.,... ... .\ 14 1G015 06 10035 10 
15 1G016 01 lC03" 11 
04 IG016 01 1G012 05 

-- 03 IG016 OS 1G015 01 
.J 03 1G016 06 IG015 02 

03 IG017 01 1G018 OS 
~'.~, 

03 1G011 02 IG018 06 
15 IGOl1 06 lC02B 01 

_/ 03 1GOl1 07 1G018 11 
Q3 1G011 08 IG018 12 
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14 16017 12 10035 11 
07 1G018 01 1H026 06 
03 1601A 05 1G017 01 
03 16018 06 IG017 02 
15 16018 07 1C03S 11 
04 1G018 07 1G012 06 
03 1G018 11 1G017 07 
03 IG018 12 IG017 08 
03 16019 01 IG020 05 
03 IG019 02 1G020 06 
14 IG01Q 04 lC028 09 
12 1G019 05 10030 06 
13 1G019 05 10003 03 
01 IG019 06 1FOO8 07 
03 1G019 07 1G020 11 
03 1G019 08 IG020 12 
15 1G019 12 lC02S 08 
07 16020 01 IH025 12 
03 1G020 05 IG019 01 
03 16020 06 IG019 02 
05 1G020 07 11-1026 03 
03 1G020 11 1G019 07 
03 1G020 12 16019 08 
05; IGO?1 01 IH023 03 
03 1G021 05 IG022 01 
03 IG021 06 IG022 02 
05 IG021 07 IH023 06 
03 1G021 11 16022 07 
03 1G021 12 IG022 08 
03 1G022 01 1G021 05 
03 1G022 02 1G021 06 
13 16022 04 lC017 12 
08 IG022 05 1E013 12 
07 1G022 06 1H011 01 
03 IG022 07 IG021 11 ,,1 

~ 03 1GO?2 OR 1G021 12 
14 1GO?? 09 lC017 11 
10 1601'2 10 1E014 01 !~ 09 1601'2 11 1EOlS 06 
07 16021' 12 1H011 09 
06 160?3 01 1H023 09 

It 03 16023 05 IG024 01 
03 16023 06 1G024 02 
06 1GO?3 07 11-1023 12 

4 03 160?3 11 IG024 07 
03 16023 12 16024 OR 
03 1G024 01 16023 05 
03 16024 02 1G023 06 C 13 1GO?4 03 lC017 10 
06 160?4 04 IH031 01 
10 1G024 04 10022 12 

4 09 1GO?4 05 1E014 07 
08 1G024 06 1H010 01 
03 IG024 07 IG023 11 
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03 IG024 OR IG023 12 
14 1GO?4 09 ICOl7 U9 
11 IG024 10 IE.Oll 01 
11 IGO?4 11 IEOll 06 
09 IG024 12 IFOIO u5 
OS IGO?S 01 IH024 03 
03 IGO?S 05 16026 01 
03 IGO?15 06 16026 U2 
05 IGO?S 07 IHO?4 06 
03 IGO?t; 1 1 16026 07 
OJ 1GO?S 12 IG026 OR 
OJ IGO?6 01 IG025 05 
03 1 GO;:>F- 02 IG025 U6 
14 IGO?fI 04 1C017 u8 
06 IG026 05 IH031 07 
10 IGO?f, OS 10022 10 
0<1 IGO?~ 06 IHO]O 04 
03 1GO?6 07 16025 11 
03 IGO;>6 OR IG025 12 
11,:) IGO?~ 10 ICO?3 01 
12 IG02f, 11 ID037 u9 
15 1(;026 11 10003 09 
O~ IG026 12 lHOIO U7 
00 IGO?7 01 IH024 09 
03 IGO?7 05 16028 O} 
03 IGO?7 06 IGO?8 02 
On IG027 07 IHO?4 12 
03 IG027 11 1602& 07 
03 IG027 12 1(;028 UR 
03 IGO?R 01 IG027 U5 
03 IGO(,FI 02 IG027 06 
10 IGO?fol 04 10034 10 
09 1G0211 05 lE016 11 
11 IGO?A Of! HOl3 05 
03 IGO?A 07 IG027 11 
03 IGO?A OR IG027 12 
11 IGO?A 09 }O014 U9 
13 IG02f.1 10 IF002 07 
14 IGO?R 11 IFOOl U1 
08 IGO?A 12 1 HOl3 III 
00 }(iO?Q 01 IH025 U3 
03 IGO?q OS IGO]O ul 
03 IGO?q OF. 1G010 U2 , , 
05 IGO?4 07 IHO?~ U6 
03 IGO?Q 11 }G01(J U7 
03 IGO?9 12 1(;010 UR 
03 IG010 01 1(;029 OS 
03 IGO~O 02 1GOl'9 U6 
13 IG010 01 lCO?H I? 
14 IGO~~(l 04 IFOO2 O? 
14 IG010 05 IFOOI 02 
09 IG010 0(' IHOl3 07 
03 IG010 07 16029 11 
03 IGU10 OR IGO?9 12 

6-53 REV A 



14 IG030 09 lC028 11 
Itt. IGO~o 10 IF002 03 
14 1GO)o 11 1FOOl 03 
Itt. 10010 12 lOOJ2 07 
01 IG031 01 IHO?S 09 
03 1G031 05 1G032 01 
03 1G011 06 IG032 02 
10 IG031 07 1EOI6 10 
08 1(;011 07 tH020 09 
03 IG032 01 IG03l 05 
03 IG032 02 1G031 06 
13 IG032 03 lC02H 10 
09 IG01? 04 lE04(1 U4 
13 IG032 OS IF'OOS 01 
Ob }C;03? 06 IF039 09 
08 IG03? 11 IHOl8 OR 
13 IG03? 11 10019 07 
08 IG032 12 IH018 01 
09 IG034 05 tHOIR 03 
09 IG034 06 IHOlR 05 
09 1(3034 12 lF022 01 
08 IG035 06 IFOi?2 04 
08 IG03'i 12 IF022 07 
08 1<3036 06 IF022 In 
17 IG036 10 11)009 Ul 
18 IG03€! 11 100 Ott. 12 
09 IG036 12 IH019 01 
12 IG037 03 1G011 10 
19 IG037 04 lllOO? 02 
06 IG037 05 IH03? 07 
12 IGO.37 OS 10023 07 
10 16037 06 IH017 01 
14 IG037 12 IGOOA 01 
21 IGO;R 05 IHOOA 10 
11 IGO':lA Of! lHO)6 04 
11 IG03P 12 IHOl6 07 

I 
16 lC;039 01 10009 12 
12 1G039 07 ID040 01 
06 IG040 07 IH031 05 
02 1(3040 11 IG041 11 
02 IG040 12 IG041 12 
09 lG041 07 lH026 08 
16 IG041 11 IGOOS 05 
02 lG041 11 IG040 1] 
16 16041 12 IGOOS 06 
02 IG041 17. H,040 17. 
15 1(;04? 01 1EOll 10 
11 IG047. 05 IGOnS 01 
17 IG047. Of! IGOO~ 02 
1M IG047. 07 lDOOA O~ 
08 IG04? 07 lH031 11 
17 IG04? 11 IGon5 03 
17 IG04(, 12 H;OOS 04 
10 110<001 01 IF017 11 
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03 HoW 0 1 01 IH002 06 
10 IH001 02 IF017 10 
03 IHOOI 02 IH002 11 

IH001 03 GNO 
02 IHOOI 05 IH002 04 
03 IHOOI Oft IH002 09 
03 11-1001 07 IH002 05 
03 H~OOI 01 IH003 11 
03 IHOOI OB IH003 04 
03 IHOOI 08 IH002 10 
03 IHOOI 09 IH004 05 
03 IHOOI 10 IH002 01 
04 IHOOI 11 IH003 03 
12 11-1001 12 IF016 02 
07 11-1002 01 IH014 10 
03 HW02 01 IH003 03 

IHOO? 02 GND 
02 IH002 04 IHOOI 05 
03 IH002 04 IH003 07 
03 IH002 05 IHOOI 01 
10 IHOO? 05 IF017 09 
02 IH002 06 IH003 05 
03 IH002 06 IHOOI 01 
03' IH002 07 lH003 10 
03 lt04002 01 IHOOI 10 
03 IH002 08 IH004 04 
03 IH002 09 IHOOI 06 
03 IHOO? 09 IH003 01 
03 IH002 10 IHOOI 08 
02 IH002 \l IH003 12 
03 IH002 11 IHOOI 02 
11 IHOO? 12 IF016 03 
01 IH003 01 IH014 08 
03 IH003 01 IH002 09 

IH003 02 GND 
04 IH003 03 IHOOI 11 
03 IH003 03 IH002 01 
03 IH003 04 IHOOI 08 
10 IH003 04 IF017 08 
02 IH003 05 IH002 06 
10 IH003 06 IF016 04 
06 IH003 01 IH014 07 
03 IH003 07 IH002 04 
03 IH003 08 IH004 03 
03 IH003 10 IH002 01 
06 IH003 10 IH014 09 
03 IH003 11 IHOOI 07 
02 IH003 12 IH002 11 

v 22 IH004 01 tA007 10 
16 IH004 01 11038 03 

~, 06 IH004 02 IH014 06 
63 IHOl)4 03 IH003 08 

w 03 IH004 04 IH002 08 
03 IH004 05 IHOOI 09 

~j. 
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13 1101004 06 lE019 01 
14 1101004 07 1H035 04 
23 1H004 08 lA003 11 
19 IH004 12 lE039 10 
07 IHOOS 01 IFOll 08 
03 IHooe; 01 IH006 08 
07 IHOOS 03 IF007 08 
03 IHons 03 IH005 10 
08 1101005 04 IFOll 07 
03 IH005 04 IH006 12 
02 1101005 06 IH005 07 
08 1101005 07 IF007 07 
02 1101005 07 IH005 06 
03 IH005 08 IH006 04 

. 12 1101005 09 Hot030 06 
03 1101005 10 IH005 03 
04 IH005 12 IH006 01 
08 1101006 01 IFOll 06 
04 1101006 01 IH005 12 
07 1101006 03 IF007 10 
03 1101006 03 1H006 10 
08 1101006 04 IFOII 05 
03 1101006 04 IH005 08 
02 1101006 06 IH006 07 
08 1101006 07 IF007 09 
02 1101006 07 IH006 06 
03 1101006 08 IH005 01 
12 1101006 09 IH030 05 
03 1101006 10 IH006 03 
03 1101006 12 IH005 04 
09 1101007 01 lE009 11 
03 1101007 04 1H009 07 
10 1101007 05 lE009 12 
09 1101007 06 11022 10 
03 1101007 07 IH009 11 
08 1101007 07 IF007 04 
13 1101007 09 IH034 03 
20 1101007 09 18014 09 
13 IH007 10 1H035 08 
03 1101007 11 HI009 12 
12 1101007 11 lE008 03 
13 1101007 12 11035 05 ~ 17 11001008 01 10035 07 
09 1101008 01 1I022 12 
10 IHOOR 03 IF024 11 ~ 03 1101008 06 IH009 01 
16 1101008 07 10028 07 
09 IHOOA 07 11022 11 

~ 09 lHone 09 1F020 11 
04 IHOOA 12 IH009 02 
03 IH009 01 1H008 06 

~ 04 1H009 02 1H008 12 
08 IH009 07 IF007 06 
03 1HOO9 07 IH007 04 
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11-1009 08 GND 
03 11-1009 11 1101007 07 
03 1H009 12 1101007 11 
12 11-1009 12 1101034 08 
08 IHOI0 01 IG024 06 
08 1H010 03 IFOI0 01 
09 1H010 04 IG026 06 
08 H~OlO 05 1FOIO 06 
20 11-1010 06 18004 07 
09 1H010 07 IG026 12 
08 1101010 09 IFOIO 07 
03 IHO}O 10 1101011 12 
12 1HOI0 12 lE008 07 
07 1HOIl 01 IG022 06 
03 11-1011 03 1101011 11 
14 IH011 03 10018 03 
02 1101011 04 1101011 05 
02 11o!011 05 1101011 04 
11 IHOII 07 lE012 07 
14 11-1011 08 10018 11 
10 11-1011 08 1101032 09 
07 11-1011 09 IG022 12 
03 IH011 11 1101011 03 
03 1101011 12 1101010 10 
03 1101012 01 1101013 06 
08 1101012 03 IF004 07 
09 110010 I? 04 1F'OO3 07 
03 IHOP' 05 1101013 12 
10 IH012 07 1F'OO4 02 
09 11-1012 OB 1F003 08 
14 1HOI? 09 10012 12 
08 IH012 10 IF'OO9 12 
10 IHOl? 11 IF'003 03 
10 IH012 12 IF002 09 
08 IH013 01 IG028 12 
09 IH013 02 IFOO6 01 
09 1101013 03 IF004 01 
10 IH013 04 IFOO3 01 
10 1101013 05 IF002 01 
03 IH013 06 1101012 01 
09 11o!013 07 1G030 06 
10 IH013 08 IFOO6 02 
09 IH013 09 1F004 08 
10 11-1013 10 IFOO3 02 
10 IH013 11 1F002 08 
03 IH013 12 1101012 05 
12 11-1014 01 1F034 04 
12 IH014 05 1101039 03 
20 IH014 05 IB006 05 
07 HofO 14 06 IF015 12 
06 11-10}4 06 1101004 02 
06 IH014 07 1101003 07 
07 1H014 08 lH003 01 
Q6 IH014 09 1101003 10 

iI!.~ 

6-57 REV A 
~,\ 

"'< 

- - "-..,, .,-----~~,.. ........ 



07 IH014 10 ·IH002 01 
08 IH014 11 IH030 10 
12 IH014 11 lEOOl 12 
12 IH014 12 lE002 12 
08 IH014 12 IH030 09 
02 IH015 06 IH015 07 
03 IH015 06 IH016 01 
02 IH015 07 IH015 06 
13 H~015 10 lE028 03 
11 IH015 12 IH037 09 
03 1110]6 01 IH015 06 
19 111016 02 18016 08 
06 1101016 03 IGOO8 02 
11 1101016 04 IG038 06 

. 13 1H016 06 10024 12 
11 1101016 07 IG038 12 
07 IH016 09 IGOll 01 
05 IH016 10 IG011 11 
04 IH016 10 IH020 11 
04 IH016 11 111020 01 
17 1101016 12 10004 01 
10 H~017 01 IG037 06 
03 111017 02 111019 05 
20 ; IH017 02 IBOOI 07 
03 IH017 03 IH019 06 
03 IH017 04 111019 07 
14 IH017 04 10009 07 
03 1H017 OS 111019 08 
02 1foj017 06 111017 07 
02 lfoj017 07 111017 06 
23 IH017 09 lA004 11 
16 1foj017 10 ID009 02 
08 lfoj017 11 IF019 11 
22 lfoj017 12 18004 03 
08 IHOlA 0] IG032 12 
09 1HOlA 03 IG034 OS 
14 lfoj018 03 10017 01 
02 IHOIA 04 111018 07 
13 lfojOlA 04 10023 09 
09 1101018 05 IG034 06 
02 1HOIA 07 IH018 04 
08 1H018 OB 1G032 11 
07 IHOIA 09 IG008 12 
09 1HOH~ 10 111035 07 

.~ 08 IHOlF~ 11 111034 07 
06 11-1018 12 11026 08 
09 11-1019 01 1G036 12 
03 11-1019 OS 111017 02 ~ 03 11-1019 06 111017 03 
14 11-1019 06 10010 07 
03 1101019 07 111017 04 

~ 03 lfoj019 08 111017 OS 
14 IH019 08 10013 08 
22 lfoj019 09 18003 04 
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07 lH019 10 lG012 02 
08 lH019 11 IG010 U2 
03 IH019 12 IH020 07 
04 lH020 01 IH016 11 
13 IH020 03 10029 12 
03 11-1020 03 lH021 09 
02 11-1020 04 IH021 03 
03 IH020 05 IH022 09 
03 IH020 06 1H022 03 
03 IH020 07 1H019 12 
08 11-1020 09 lG031 07 
14 IH020 10 lE038 06 
04 IH020 11 lH016 10 
07 HI020 12 IGOIl 12 

. 07 IH021 01 lG010 09 
06 lH021 02 1G013 09 
14 IH021 03 10033 12 
02 11-1021 03 1H020 04 
03 1H021 06 IH023 10 
07 IH021 07 IGOI0 08 
11 IH021 08 lE032 12 
06 IHO?1 OB IG013 OB 
03 lH021 09 lH020 03 
04; IH021 12 IH024 01 
07 IH022 01 IG010 12 
13 IH022 02 10030 08 
06 IH022 02 IG013 12 
14 IHO?2 03 10031 06 
03 lH022 03 IH020 06 
03 IH022 06 IH023 01 
07 lH022 07 IGOI0 11 
14 IH02? 08 lE040 06 
06 1HO?2 08 IG013 11 
14 IHO?2 09 10031 12 
03 11-102? 09 1H020 05 
03 11-1022 12 IH023 04 
03 1H023 01 IH022 06 
05 lHO?3 03 IG021 01 
03 11-1023 04 lH022 12 
oS 11-1023 06 lG021 07 
04 lH023 07 IH027 04 

IJI::.\ 06 11-1023 09 IG023 01 
03 11-1023 10 lH021 06 
06 11-1023 12 lG023 07 

~, 04 IH024 01 IH021 12 
OS 1HO?4 - 03 1G025 01 
03 11-1024 04 IH027 08 
OS 11-1024 06 1G025 07 
03 1H024 07 IH027 12 

;:,,/ 06 1 1-1 0?4 09 1G027 01 
04 11-1024 10 IH028 04 

"'" 06 IM024 12 1G027 07 
w 04 IM025 01 IH02B 08 

06 1M025 03 IG029 01 
""", , 
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04 1H025 04 1H028 12 
05 1H025 06 1G029 07 
04 IH025 07 IH029 04 
07 1H025 0.9 1G031 01 
04 IH025 10 IH029 08 
07 1H025 12 IG020 01 
04 1101026 01 IH029 12 
05 IH026 03 1G020 07 
04 1H026 04 1H030 04 
07 IH026 06 IG018 01 
10 IH026 07 1G007 06 
09 IH026 08 IG041 01 
03 IH026 09 IH027 02 
04 IH026 10 IH030 12 
07 IH026 12 11-1039 02 
09 IH027 01 IGOI0 10 
08 IH027 02 1G013 10 
03 IH027 02 IH026 09 
04 IH027 04 IH023 01 
09 lH027 05 1G010 07 
09 IH027 06 1G009 12 
03 IH027 08 1H024 04 
10 IH027 09 1GOI0 06 
10 IH021 10 IG009 11 
03 1H027 12 1H024 07 
10 IH028 01 1G010 05 
10 IH028 02 1G009 10 
04 IH028 04 1H024 10 
16 IH02A 05 1C029 12 
09 IH028 05 1G012 12 
10 IH028 06 IG009 09 
04 IH028 08 IH025 01 
09 IH028 09 IG012 11 
21 1H028 10 18039 04 
10 1H028 10 1G009 08 

~ 04 IH028 i2 1H025 04 
15 IH029 01 lC031 12 
09 IH029 01 IG012 10 

~ 14 IH029 02 10036 04 
09 IH029 02 1G013 07 
04 IH029 04 1H025 07 

~ 16 IH029 05 ICO]2 12 
09 IH029 05 IG012 09 
09 IM029 06 1G013 06 
04 1H029 08 1H025 10 

'4 09 1M029 09 1G012 08 
09 IH029 10 IG013 05 
03 IH029 10 1H032 (18 

~ 04 1H029 i2 IH026 01 
15 IH030 01 1C034 12 
09 IMO]O 01 1G012 07 

4 11 IM030 02 IG009 07 
04 IH030 04 IH026 04 
14 1M030 05 10038 06 
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12 1,1-1031') 1'15 1HOO,; 09 
15 1H030 06 10038 05 
12 1Hn30 06 1HOOr; 09 
10 lH03n 08 tF01e 04 
08 1HnJO 09 lH014 12 
08 1H030 10 1H014 11 
04 11--103('1 12 1H02~ 10 
06 lH!l31 01 lG024 04 
12 1H031 03 HOlD 03 
02 111031 1)4 1H03? 04 
06 1H031 05 1li040 07 
16 1.1-1"31 05 lDOOP- 10 
12 11-103j ::)6 1G007 03 
06 1H031 (17 1G02(' 05 
15 1101031 09 1JJ027 03 
03 1H031 to lH03? 02 
08 1H031 11 1G042 07 
13 1H031 1,2 1(;007 02 
12 1101032 01 lGOO~ 06 
04 H~032 01 1H03? 12 
03 1H032 02 1101031 10 
14 1H032 03 tEOt'!. 07 
02 HH132 04 1101031 04 
16 11-1032 05 10011. 12 
16 1H032 ,16 lEOQI:; 05 
05 1Hn32 06 1I 0;S3 05 
06 1H032 07 1G037 05 
03 1101032 08 1H02Q 10 
10 1H032 09 1H011 08 
12 1H032 11 lGOOA 05 
04 11-1032 12 lH03? 01 
02 1H033 01 1H033 02 
04 1.1-1(133 01 lH03p 09 
02 1H033 02 1H033 03 
02 11011'133 02 lH03~ 01 
02 lHn33 03 lH033 04 
02 lH1'l33 OJ lH033 02 
02 lHn33 04 lH033 03 
02 11-103~ 1)5 lH033 06 
10 1H03~~ 1)5 lE03n 09 
02 11'1033 06 1101033 05 
09 lHn33 08 H024 07 
22 lHn33 09 18011'S 03 
13 11-4n34 01 lD033 05 

""~L 14 1H034 02 1D033 04 
13 lH034 OJ 1H007 09 
26 lH034 04 lAOO~ 09 
16 lH034 05 1EOO7 09 

""';. 

04 11-1034 06 1103(' 01 
.~ 08 1H(J3 4 07 lH01~ 11 

12 lHn34 08 lHOOQ 12 
20 1Hn34 11 11)0013 01 

..v 15 1,H034 12 1D03f.1 09 
12 lH035 01 lF01? 10 
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03 1~035 01 .. 1H037 06 
04 1101035 02 11'4037 12 
12 IH035 02 IF012 09 
03 1101035 03 IH038 06 
13 IH035 03 1FOll 09 
14 1H035 04 IH004 07 
05 Ht035 05 11038 01 
08 1H035 06 1F038 09 
09 1H035 07 1H018 10 
13 1H035 08 1H007 10 

IH035 09 GND 
11 IH035 10 IF019 06 
03 IH035 11 11035 01 
13 IH035 12 IF015 04 
10 11'4037 01 1E039 09 
06 1H037 01 1'035 07 
04 IH037 03 11'4041 06 
03 IH037 06 IH035 01 
OS 1H037 07 11035 08 
14 1H037 07 10025 11 
1l IH037 09 1H015 12 
04 1H037 12 11'4035 02 
06 1101038 01 11035 06 
13' IH038 01 10035 08 
11 lH038 03 IF020 12 
03 1101038 06 1H035 03 
11 IH038 07 IF021 06 
04 IH038 09 IH033 01 
11 1H038 12 IF027 04 
16 IH039 01 lE009 10 
07 1H039 02 11'4026 12 
12 11'4039 03 1H014 OS 
12 IH039 07 IF018 10 

1H039 08 GNO 
lH039 09 GNO ~ 25 IH039 12 lA036 01 

02 1H041 06 1H041 07 
04 IH041 06 IH037 03 4 02 1H041 07 IH041 08 
02 IH041 07 IH041 06 
02 IH041 08 IH041 01 

~ 12 IH041 09 lE028 09 
11 IH041 11 IF024 1l 
12 IH041 12 1F02.0 11 

4 20 11001 01 1C018 11 
22 11001 02 lC029 11 
04 11001 03 11005 12 
03 11001 05 11001 11 4 21 11001 05 1e015 'II 
03 11001 06 11002 01 
21 11001 07 lC019 11 

4 23 11001 08 lC030 11 
04 11001 99 11 DOS 11 
03 11001 11 11001 OS 
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03 lI006 05 iI006 11 
20 1I006 05 1COlS 09 
03 11006 06 11007 01 
21 11006 07 1C023 11 
23 11006 08 1C034 11 
15 11006 09 1J038 12 
03 11006 09 11005 05 
03 11006 11 11006 05 
03 11006 12 11 007 07 
03 11007 01 11006 06 
15 11007 03 lE02S 11 
15 11007 04 lE025 12 
03 11007 05 11 007 11 
19 11007 05 lC01S 10 

.04 11007 06 11012 06 
03 11007 07 11 006 12 
16 lI007 09 lE02S 09 
16 lI007 10 lE02S 10 
03 11007 11 11007 OS 
04 11007 12 lI012 10 
20 11008 01 lC024 11 
22 1IOOA 02 lC03S 12 
15 lIOOS 03 1J039 06 
03 ; 11008 03 11 005 04 
03 11008 05 11008 11 
19 lIOOS OS IC013 09 
03 1I00S 06 11009 01 
21 11008 07 1C025 11 
23 1IOOA 08 1C036 12 
15 1IOOA 09 IJ040 06 
04 lIOOA Q9 II 005 03 
03 1IOOA 11 11008 05 ,1 

.~ 

03 11008 12 11009 07 
03 1I009 01 11008 06 
15 11009 03 lE02S 07 ~ 15 1I009 04 lE025 08 
03 1I009 05 11009 11 
19 11009 05 ICOl3 10 

11 04 11009 06 11013 02 
03 11009 07 11008 12 
16 11009 09 lE025 05 

4 16 11009 10 lE025 06 
03 lI009 11 11009 05 
04 11009 12 lI013 06 
03 lIOll 01 11014 06 4 06 11011 02 11002 06 
04 11011 02 11015 06 
04 11011 04 11017 01 

4 03 11011 05 11014 05 
06 11011 06 11 002 12 
04 11011 06 11015 OS 

-04 lIOll 08 11017 04 
03 1I0ll 09 11014 04 
05 lIOll 10 11004 06 

~ 
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04 lIO 11 10 '11015 04 
05 11011 12 1I0l7 07 
03 11012 01 11014 03 
Ob 11012 02 11004 12 
03 11012 02 11015 03 
04 11012 04 11017 10 
03 11012 OS 11014 02 
04 1I012 06 11007 06 
03 110}2 06 11015 02 
05 lI012 08 1I018 01 
03 11012 09 11014 12 
04 11012 10 1I007 12 
03 lI012 10 11015 12 
05 lI012 12 11018 04 
05 11013 01 11021 02 
04 lIOl] 01 11014 11 
04 lIOl3 02 11015 11 
04 11013 02 11009 06 
04 11013 04 11018 07 
05 11013 OS 11021 06 
03 11013 OS 11014 10 
04 11013 06 11009 12 
03 lI013 06 11015 10 
04' 1I0D 08 11018 10 
05 11013 09 11021 12 
02 11013 09 11014 09 
23 11013 10 18017 12 
03 11013 10 11015 09 
10 11013 12 ll034 07 
10 11014 01 11034 12 
03 ltO]4 02 11012 05 
04 11014 02 11020 06 
03 11014 03 11012 01 
04 11014 03 11020 02 
03 11014 04 11011 09 
04 11014 04 11019 10 
03 11014 05 11011 05 
04 11014 05 11019 06 
03 11014 06 11011 01 
04 11014 06 1I019 02 
10 11014 07 11034 11 
02 1I0}4 09 11013 09 
03 11014 10 11013 05 
04 110}4 11 11013 01 
03 11014 12 11012 09 
04 lIO}4 12 lI020 10 
10 lJO}5 O} lI034 03 
03 1I015 02 11012 06 
03 1l0}5 03 11012 02 
04 lI01S 04 11011 10 

"', 04 11015 05 11011 06 
04 11015 06 11011 02 
10 11015 07 11034 02 
03 11015 09 11013 10 
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03 11015 10 11013 06 
04 11015 11 11013 02 
03 1I015 12 11012 10 
04 1I017 01 11011 04 
06 11017 02 IJ021 08 
05 lIOn 03 IJ021 02 
04 11017 04 11011 08 
06 11017 os IJ022 08 
05 lIon 06 IJ022 02 
05 11017 07 11011 12 
06 lIon 08 IJ023 08 
05 11017 09 IJ023 U2 
04 11017 10 11012 04 
06 11017 11 IJ024 08 

-05 110]7 12 IJ024 02 
05 110113 01 11012 08 
07 1101A 02 IJ025 08 
06 11018 03 IJ02S 02 
05 11018 04 11012 12 
07 11018 os IJ026 08 
06 11018 06 IJ026 02 
04 11018 07 11013 04 
07 11018 08 IJ027 08 
06 ' 11018 09 1J.027 02 
04 11018 10 11013 08 
07 11018 11 IJ028 08 
06 11018 12 1J028 02 
23 11019 01 18026 03 
04 11019 02 11014 06 
08 11019 03 IJ007 06 
08 11019 04 IJ007 03 
24 11019 05 18027 03 
04 11019 06 11014 os 
08 11019 07 1J006 09 
08 11019 08 IJ006 10 ~ 24 11019 09 18028 04 
04 11019 10 11014 04 
07 11019 11 IJ008 06 

~ 07 11019 12 1J008 03 
23 11020 01 18029 04 
04 11020 02 11014 03 

~ 09 11020 03 IJ005 07 
08 1I020 04 1J008 09 
24 11020 05 18030 04 
04 11020 06 11014 02 4 05 11020 07 IJ016 06 
05 11020 OR 1J016 U3 
24 11020 09 18031 04 

-04 11020 10 11014 12 
06 11020 11 IJ012 07 
os 11020 12 IJ012 01 

4 23 1101'1 01 18032 04 
05 11021 02 11013 01 
06 11021 03 IJ017 06 
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05 lt021 04 lJ017 03 
24 11 '121 05 :lB03~ n3 
n5 11 "2t (16 11 01~ 1'15 
06 1 [" 21. 07 1.JOloli 1)7 
05 11 n21 (I~ 1J014 01 
?5 11 IJ2t n~ lH034 n2 
12 11 021 11 if 01.; n8 
05 11/121. 1:2 11 01~ "9 
07 11 022 n1 11 03" 10 
06 1 t n 24' n2 lJ01J1 

'" 22 110;P 1'12 1H0311 11 
1'15 tI1'I2~ nJ 1.J01~ 1)1 
?2 :1.1112 ;> OJ lk034 12 
1'13 1.1 n 22 ,,4 11 D2~ 02 
05 11 027 n5 lJD19 n4 
"5 111'21' 06 lJ01!) 01 
"4 1I02? n7 1102" 04 
"6 11n21' !l~ 1J02Q 07 
05 11 n2? n9 lJ02Q n1 
09 1 I n2? 1 [) 1H007 il6 
"9 1102j) 11 1Hao!' n7 
09 11,,22 12 lHIlOfl 01 
15 lIn2j 01 1£:041. 12 
03 lJn2~ 02 11 02, 04 
06 11 (1 2~~ oj lJ015 01 
oe 1I02;~ 04 l.JOOI) 01 
18 1l n23 n!:i lU03!' 1]3 
07 11 n23 n7 1.10311 10 
'.2 11 n2J n8 H 03'1. 05 
17 1.ln23 (19 lLi03? 10 
"7 1102.3 11 1l 036 11 
12 11 02;,'( 12 H 031 11 
04 1t n24 01 lI02~ 10 
06 1J024 02 1J02~ n9 
06 111'124 oj lJ024 1)9 
06 11 "2 4 n4 1J02~ n9 
06 l1n24 n5 lJ02? 09 
1)6 11 "24 n6 lJ02j 09 
03 11 n24 "7 1102" n9 
06 11 024 ,,9 lJ029 09 
05 11024 to 1J02~ n9 
05 11 n24 11 lJ027 1'19 
05 11024 '1.2 lJ02A 09 
03 11 025 "1 11 02A 05 
06 11 n25 ,,5 1J02fl 07 
05 11020; ,,6 lJ02~ 01 
05 11 025 07 1J027 '01 
1'14 11 n2r; nti 1J027 01 
05 11 025 n9 1J021'1 0.1 
04 11 n25 to 1J02" 01 
04 1102'5 11 1J02'5 n7 
'13 11 025 j2 1J02r; n1 
1.1 11!l25 "1 H01~ 0, 
07 11n2f. "t 11 037 1)9 
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13 11026 02 lE035 10 
04 110?" 04 11022 07 
03 lIO?" 05 11025 01 
05 11026 06 IJ020 01 
03 1I0?6 07 11028 12 
06 ltO?6 OA IH018 12 
OJ 11026 09 11024 07 
04 11026 10 11024 01 
12 1I0?~ 11 1JOOl 07 
12 11026 12 IJOO1 01 
10 1I0?7 01 1F017 12 
13 lI021 02 1E038 11 
05 IIO?1 09 IJ032 01 
04 11021 10 1J031 0) 
08 1I0?1 11 IJ042 Ul 
06 11021 12 11038 07 
14 1I0?R 0) 1E035 03 
21 1I02R 06 1e011 09 
22 110?R 07 1C009 07 
11 1102R 08 IF025 U1 
Ib lI02R 09 lEOlO u1 
28 1102R 10 1A007 07 
28 1I0?R 11 lA005 U1 
03 lI02R 12 11026 U7 
17 11030 01 10019 03 
17 11030 02 10019 09 
15 11030 03 1F006 04 
03 11030 03 11033 01 
15 11030 04 1F004 10 
03 11030 04 11032 01 
14 11030 05 lE022 09 • 22 1I030 06 leOll 06_03 11030 07 11032 08 
02 11030 08 11030 09 
02 11030 09 11030 U8 
18 11030 10 10036 02 
03 11030 12 11031 09 
16 11031 01 1E008 12 
03 11031 02 11033 U7 
03 11031 03 11032 07 
27 lt031 04 IAooe u9 
10 11031 05 IG014 12 
12 11031 OA 1F027 01 

I 
03 11031 09 11030 12 

03 11031 12 n033 08 
03 11032 01 11030 U4 

11012 02 GNO 
02 lIO)2 06 11033 06 
17 11032 06 10030 09 
03 1I 03;? 01 11031 u3 

• 03 11032 08 1I030 07 
14 11032 10 1£040 11 
14 11032 11 lE031 09 
22 11032 12 10005 OJ 
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03 11033 01 11030 03 
110:3) 02 GND 

()~ 11033 05 1H032 U6 
02 11013 06 11032 06 
03 11033 07 11031 02 
03 11033 OR 11031 12 I 18 11033 10 lE006 10 
14 11033 11 lE040 12 
13 1IO:n 12 IG014 02 
17 11034 01 1[009 02 
10 11034 02 11015 u7 
10 11034 03 11015 01 
04 11034 04 11037 10 
1M 110)4 04 lE007 02 
14 11034 OC; 11005 07 
14 11034 06 11005 Ul 
10 11034 07 11013 12 
Ob 11034 08 IJ029 08 
06 11034 OR IJ041 11 
05 11034 09 IJ029 02 
06 1I034 09 IJ041 06 
14 11034 10 lE038 u9 
10 11034 11 11014 07 
10 11034 12 11014 01 
03 11035 01 IH035 11 
03 11035 04 11037 03 
13 11035 05 1H007 12 
06 11035 Of; 1H038 01 
06 11035 07 1H037 01 
05 1t035 OR IH037 01 
18 11035 09 10039 04 
01 11035 10 11022 01 
12 11035 11 IJOI0 01 
14 11035 12 IJ006 Ul 
04 11036 01 IH034 u6 
25 11036 05 18014 ul 
25 11036 06 18010 07 
26 11036 07 1A036 05 
21 11036 OR lEOOl 05 
20 11036 09 lE002 11 
07 1103" 10 11023 07 
11 11016 10 IF037 09 
12 11036 11 IF031 07 
07 11 036 11 11023 11 
11 1I036 12 IF031 12 
15 11037 01 1F012 06 
15 11031 02 IF014 05 
03 11031 03 11035 04 
01 11031 09 11026 U1 
04 11037 10 IJ034 U4 
17 11031 11 1EOl1 06 
It) 11031 12 1E017 12 
05 11038 01 IH035 05 
16 1I03A 03 11-1004 U1 
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12 11038 04 IF034 01 
13 1I03R 05 IF019 10 
14 11038 06 IF019 01 
06 1103A 07 lJ027 12 
05 \I038 09 IJ034 07 
04 11038 10 IJ034 01 
OS 11038 11 IJ033 U7 
04 11038 12 IJ033 01 
12 1JOOI 01 11026 12 
Oil 1JOOI 03 IJOI8 08 
07 IJOOI 04 IJ014 08 
07 1JOOl 05 IJOll u8 
06 IJOOI OEI IJ012 08 
12 1JOOI 07 11026 11 
06 lJOOI OR IJOll 08 
04 1JOOI 09 IJOOS U8 
03 1JOOl 10 IJ004 U8 
03 1JOOI 11 IJ003 U8 
03 1JOOI 12 IJOO2 08 
04 IJOO2 01 IJOO6 12 

1JOO2 02 GNO 
04 1J002 06 IJOO7 04 
04 IJOO2 07 IJ006 11 
03 1JOO2 08 lJOOl 12 
29 IJOO2 11 18024 01 
05 IJ002 12 IJOO7 01 
04 IJOO3 01 IJ007 09 

1JOO3 02 GNO 
04 IJOO3 06 IJ007 10 
03 IJOO3 07 IJOO6 09 
04 IJOO3 07 IJOO7 12 
03 IJ003 08 lJOOI 11 
29 IJOO3 11 18024 02 
04 IJOO3 12 IJ007 07 
03 IJOO4 01 IJ006 08 

IJOO4 02 GND 
04 lJOO4 06 IJOOe 04 
03 lJ004 07 lJOO6 07 
03 IJOO4 oe 1 JOO} 10 
29 IJ004 11 lBO;?4 03 
04 IJOO4 12 IJOO8 01 
03 IJOO5 01 IJ006 06 

IJOOS 02 GNO 
03 IJOO5 06 IJ008 10 
09 IJOO5 07 11020 03 
03 IJO(lS 07 IJ006 05 
04 IJOO5 08 1 JOOI 09 
28 IJOO5 11 18024 04 
03 IJOO~ 12 IJOO8 07 
14 IJOO6 01 11035 12 
03 IJ006 05 IJOOA 12 
03 IJ006 05 IJOO5 07 
03 IJOo~ 06 IJOO8 u9 
03 IJ006 06 IJOOS V} 
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04 IJOIO 06 IJ014 01 
03 IJOIO 07 IJ013 07 
04 IJOIO 08 IJ013 01 
04 IJO]O 09 IJ016 12 
03 IJOIO 09 IJ012 07 
04 IJOIO 10 IJ016 09 
04 IJOIO 10 IJ012 01 
03 IJOIO 11 IJOll 07 
04 IJOIO 12 IJ011 01 
04 IJOll 01 IJ016 03 
04 IJOll 01 IJOIO 12 

IJOll 02 GND 
04 IJOll 06 IJ016 04 
04 IJOll 07 IJ016 06 
03 IJOll 07 IJOIO 11 
06 IJOll 08 IJOOI 08 
27 IJOll 11 19024 07 
04 IJO)l 12 IJ015 12 
05 IJ012 01 11020 12 
04 IJ012 01 IJOI0 10 

IJ012 02 GND 
03 IJ012 06 IJ015 09 
06 IJ012 07 11020 11 
03' IJ012 07 IJ010 09 
06 IJ012 08 IJ001 06 
27 IJ012 11 18024 08 
03 IJ012 12 IJ015 10 
04 IJ013 01 IJ017 03 
04 IJ013 01 IJOIO 08 

IJ013 02 GND 
03 IJ013 06 IJ015 07 
04 IJ013 07 IJ017 06 
03 IJ013 07 IJOIO 07 
07 IJ013 08 IJOOI 05 
27 IJ013 11 18024 09 
03 IJ013 12 IJ015 08 
05 IJ014 01 11021 08 
04 IJ014 01 IJOI0 06 

IJ014 02 GND 
02 IJ014 06 1J015 05 
03 IJO]4 06 IJ017 10 

~ 06 IJO}4 07 11021 07 
03 IJ014 07 IJ017 12 
07 1J014 08 1JOOI 04 
26 IJ014 11 18024 10 ~ 03 IJ014 12 IJ017 07 
06 1J015 01 11023 03 
02 IJO}S 05 1J014 06 

~ 03 IJOIS 06 IJ017 07 
03 IJ015 07 IJ017 04 
03 IJ01S 07 IJ013 06 

4 03 IJ015 OR IJ017 01 
03 IJ015 08 1J013 12 
02 1JOlS 09 IJ016 10 

~ 
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03 IJ015 09 IJ012 06 
03 1J015 10 IJ016 07 
03 1J015 10 IJ012 i2 
03 IJ015 11 IJ016 04 
04 IJ015 12 IJ016 01 
04 1J015 12 IJOll 12 
04 IJ016 01 IJ01S 12 
04 IJ016 03 IJOll 01 
05 IJ016 03 11020 08 
04 IJ016 04 IJOll 06 
03 IJ016 04 IJOlS 11 
04 IJ016 06 IJOll 07 
05 IJ016 06 11020 07 
03 1J016 07 IJ015 10 
04 IJ016 09 IJ010 10 
02 IJ016 10 1J015 09 
04 IJ016 12 IJ010 09 
03 IJ017 01 IJ01S 08 
04 1J017 03 IJ013 01 
05 1J017 03 11021 04 
03 1J017 04 1JOlS 07 
04 1J017 06 IJ013 07 
06 IJ017 06 11021 03 
03 1J017 07 1J015 06 
03 IJO)7 07 IJ014 12 
05 1J017 09 1JOIO 06 
0) IJ017 10 IJ014 06 
05 IJ017 12 IJOIO 05 
03 IJ017 12 IJ014 07 
OS IJ018 01 11022 03 
03 1J018 01 1J019 03 

IJ018 02 GNO 
25 IJOIA 05 18024 12 
03 IJOIA 06 IJ019 04 
06 IJOIA 07 11022 02 
02 IJOIA 07 1J019 06 
09 IJOIA OR IJOOI 03 
04 IJOIA 12 IJ019 01 
OS IJO}9 01 11022 06 
04 IJ019 01 IJ018 12 
03 IJ019 03 IJ018 01 
os IJ019 04 11022 05 
03 IJ019 04 IJ018 06 
02 IJ019 06 IJ018 07 
14 1J019 07 IFOIO 10 
17 IJ019 09 1E020 07 
29 IJO}9 10 1A019 08 
05 IJ020 01 11026 06 
04 IJ020 05 1J024 07 
04 IJO?O 06 IJ024 Ul 
03 1J020 07 IJ023 07 
04 IJ020 08 IJ023 01 
03 IJ020 09 IJ022 07 
04 IJ020 

~l' 
10 IJ022 01 

~" 
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03 1.)020 11 IJ021 07 
04 IJ020 12 IJ021 01 
07 1.)021 01 IJ033 12 
04 1.)021 01 IJ020 12 
07 1.)021 02 1J033 05 
05 1.)021 02 11017 u3 

1.)021 03 GNO 
10 1.)021 05 IJ041 07 
Ob 1J021 06 1J032 02 
07 IJ021 07 IJ033 04 
03 1J021 07 IJ020 11 
07 1JO?1 08 1J033 11 
Ob IJ021 08 11017 02 
06 IJ021 09 1I024 06 
02 IJ021 10 IJ022 11 
16 IJ021 10 IFOO8 01 
10 I·J021 11 IJ041 01 
06 IJ021 12 IJ031 02 
07 IJ022 01 IJ034 12 
04 IJ022 01 1J020 10 
07 IJ022 02 1J034 05 
05 IJ022 02 11017 06 

IJ022 03 GNO 
06 1.)022 06 IJ033 07 
07 IJ022 07 IJ034 04 
03 IJ022 07 IJ020 09 
07 IJ022 08 IJ034 11 
06 1J022 08 1I017 05 
06 IJ022 09 11024 05 
02 IJ022 11 IJ023 11 
02 1J022 11 1J021 10 
07 1J022 12 IJ033 01 
07 1J023 01 IJ035 12 
04 IJ023 01 IJ020 08 
07 IJ023 02 IJ035 05 
05 IJ023 02 1I0l7 09 

1.)023 03 GND 
06 1J023 06 IJ034 07 1 
07 1J023 07 1J035 04 ~ 

03 1J023 07 1J020 07 
07 1J023 08 1J03S 11 

t1 06 1J023 08 11017 08 
06 IJ023 09 11024 04 
03 IJ023 11 1J025 10 
02 IJ023 11 1J022 11 4 ,. 
01 1.)023 12 1J034 01 
07 1J024 01 IJ036 11 
04 1J024 01 IJ020 06 

~ 07 IJ024 02 1J036 06 
05 IJ024 02 11017 12 

IJ024 03 GNO 
f 05 IJ024 05 IJ031 11 

05 1J024 06 1J032 12 
07 IJ024 07 IJ036 05 

4 
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0", IJ024 07 IJ020 OS 
07 IJO?4 08 1J036 10 
06 IJO~4 OR 1I 017 11 
06 IJO?4 09 11024 03 
14 IJO?4 10 IG007 08 
05 IJ024 11 1J032 11 
05 IJ024 12 IJ031 12 
07 IJ02S 01 IJ037 12 
03 IJ025 01 1I025 12 
07 IJ025 02 IJ037 05 
06 lJ025 02 11018 u3 

IJ025 03 GNO 
04- IJ025 05 IJ031 09 
05 IJ025 06 IJ032 10 
07 IJ025 07 IJ037 04-
04- IJO?5 07 11025 11 
07 IJ025 08 11018 02 
07 IJ02S 08 IJ037 11 
Ob IJ025 09 11024 02 
03 IJ025 10 IJ027 10 
03 IJ025 10 lJ023 11 
os IJ025 11 IJ032 09 
04 IJ025 12 IJ03l 10 
07' IJ026 01 IJ038 11 
04- IJO?6 01 11025 10 
07 IJ026 02 IJ038 06 
06 IJ026 02 11018 U6 

IJ026 03 GNP 
04- 1J026 05 IJ031 07 
04- IJ026 06 IJ032 08 
07 1JO?6 07 1J038 OS 
05 1J026 07 11025 U9 
07 1J026 08 11018 OS 
07 IJO?6 08 1J038 10 
05 IJ026 09 11024 12 
}4. 1J026 10 1G007 09 
04 1J026 11 IJ032 07 
04- IJO?6 12 IJ031 08 
07 IJ027 01 IJ039 12 
04- 1J027 01 11025 08 
07 1J027 02 1J039 05 
06 IJ027 02 11018 09 

IJ027 03 GNO 
04- 1J027 05 IJ031 OS 
04 IJ027 06 IJ032 06 
07 IJ027 07 IJ039 04-
05 IJ027 07 11025 U7 
07 1J027 OA 11018 08 
07 IJO?7 08 IJO)9 11 
05 IJ027 09 11024- 11 
02 IJ027 10 IJ028 11 
03 IJ027 10 IJ02S 10 
04- IJ027 11 1J032 05 
04- IJ027 12 1J031 06 

~I' 
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os IJ032 09 iJ025 11 
04 IJ032 10 IJ036 01 
05 IJ032 10 IJO?S 06 
03 IJ032 11 IJ03S U7 
OS IJ032 11 IJ024 11 
04 IJ032 12 IJ035 01 
05 IJ032 12 IJ024 06 
07 IJ033 01 IJ022 12 
04 IJ033 01 11038 12 
07 IJ033 04 IJ021 07 
07 IJ033 05 IJ021 02 
13 IJ033 06 1I 005 12 
06 IJ033 07 IJ022 06 
05 IJ033 07 11 038 11 

.07 IJ033 11 IJ021 08 
07 IJ033 12 IJ021 01 
07 IJ034 01 IJ023 12 
04 IJ034 01 11038 10 
07 IJ034 04 IJ022 07 
07 IJ034 05 IJ022 02 
14 IJ034 06 11005 11 
06 IJ034 07 IJ023 06 
OS IJ034 07 11038 09 
01 ' IJ034 11 IJ022 08 
01 IJ034 12 IJ022 01 
04 IJ035 01 IJ032 12 
04 IJ035 02 IJ031 12 
01 IJ035 04 IJ023 01 
01 IJ03S 05 IJ023 02 
14 IJ035 06 11005 10 
03 IJ035 07 IJ032 11 

'" 04 IJ035 08 IJ031 11 
07 IJ035 11 IJ023 08 
07 IJ03S 12 IJ023 01 
Olio IJ036 01 IJ032 10 
Olio IJ036 02 IJ031 10 
07 IJ036 05 IJ02110 07 
07 IJ036 06 IJ024 02 
04 IJ036 07 IJ032 09 
04 IJ036 08 IJ031 09 
01 IJ036 10 IJ02110 08 .~ 

01 IJ036 11 IJ024 Ul 
15 IJ036 12 11005 09 
04 IJ037 01 IJ032 08 
05 IJ037 02 IJ031 08 
01 IJ037 04 IJ025 01 
01 IJ037 05 IJ025 02 

!ilia., IS IJ037 06 11 006 03 
Olio IJO~7 07 IJ032 01 
04 IJ037 08 IJ031 07 
01 IJ037 11 IJ02S 08 

"" 07 IJ037 12 IJ02S 01 
"",' 05 IJ038 01 IJ032 06 

05 IJ01A 02 IJ031 06 
~' . ., 
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07 IJ038 05 IJ026 07 
07 IJ038 06 IJ026 02 
0" 1J038 07 IJ032 OS 
05 1J03R OR IJ031 as 
07 1J038 10 1J026 U8 
07 1J038 11 1J026 01 
15 1J03R 12 11006 09 
01 1J039 01 1J028 12 
04 1J039 01 1J042 12 
07 1J039 04 IJ027 07 
01 IJ039 os 1J021 02 
15 IJ039 06 11008 u3 
06 1J039 07 IJ028 06 
03 1J039 07 IJ042 11 
07 IJ039 11 1J027 08 
01 IJ039 12 1J027 01 
07 IJ040 01 IJ029 12 
04 1J040 01 1J042 10 
07 1J040 04 1J028 07 
07 1J040 os 1J028 02 
1S 1J040 06 11008 09 
06 1J040 07 1J029 06 
03 1J040 07 1J042 09 
07 1J040 11 1J028 08 
07 1J040 12 1J028 01 
10 1J041 01 1J021 11 
03 IJ041 01 1J042 08 
17 1J041 04 11005 08 
07 1J041 05 IJ029 07 
06 1J041 06 11034 09 

~ 10 1J041 07 IJ021 05 
02 IJ041 07 IJ042 07 
06 1J041 11 11034 U8 
07 IJ041 12 IJ029 01 ~ 08 1J042 01 11027 11 
02 1J042 07 1J041 07 
03 1J042 08 1J041 01 

~ 03 1J042 09 1J040 u7 
04 1J042 10 1J040 01 
03 1J042 11 1J039 07 

~ 04 1J042 12 1J039 U1 

4 
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