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AJTOMATED PY PRTLST«33(15) PARTS LIST SHEET Al OF Al
QTY PER VARIATION
LIS ITad® DUCUMENT NUMRER PART NUMBER DESCRIPTION 00 "REFERENCE DESIGNATOR
1 1 n-v3=-5013642-0-0 5013612-00 DRILL € ZTCH 30 1 _
2 2 1001610-00 .01 MFD 50V #80-20% Z5U CER 3 c2,C3,c4
3 3 1013466-31 159 ENF 37V 5% CAR 1 c1
A & 1002431-00 Ze2YFD 35V 10% S.TANT 1 cs
5 5 1303114-99 1«0 K .25 W 1.2 % R¥55D-F10 1 R1
6 6 1317165-01 200.0 .25 ¥ 1.9 % RNS55D-F10 1 R2
7 Y] 1316836-09 492.9 «25 4 1.7 3 RK55D-F10 2 R3,R4
8 8 1215832-09 PCE,4EADER 20P05(2X10).100CC 90D 1 J601
9 3 1216862-09 PChH,ILADER 14P35(2X07).100CC STR 5 J604,J505,J606,3607,3508
10 1% 1212965-01 2C3,3E£4DER 10PIN(2X05).100CC 90D 1 J602
11 11 1212204-12 PC2 HEADSR 22PIN(1X22).136CC 990 2 J603,J3609
12 1z 1916241-01 READ/ARITE AMP 4 £1,E2,E3,E4
13 13 15609620-9) 2.2 Ud #3FCS52.2 2 L1,L2
14 14 (-14-7017607-0-0 7017607-01 GROUXD CABLE ASSEMBLY (4DA READR 1
15 15 1302258-00 100.0 .25 % 1.0 % RN55D-F10 1 R5
! FoV1SIoN SISTGRY 12.31C YA®T 302 5413643 Y ! 1 f !t 11t 11y
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! ! 11} ! ! 1 DICUMENT. NUMBER 1
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1 ! ! v [H] 1 _ __ I ___VSIZE{CODE! NUMBER 1 REV
1 i [ L IR AV B | L ! 1 1 ! L L]
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1 1 i L S 1 _— - 1 o r___ 1 S L]
! 1 1 I 56 ) 1AS3FM3LY NUMEGIRS \TOP DOCUMENT NUMBERS ! FILE NAME: IEDIT #1
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CAUTION : OFF SHEET PARTS LIST EXISTS. SEE
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DESCRIPTION I DRAWING NO | PART NO. [E_
UNLESS OTHERWISE SPECIFIED DIMENSIONS ARE IN INCHES
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g iago, DO NOT SCALEDRAWING |5 —
oad reuove B A |2 2 L Sz | § STIFF ASSY
é §§85§ MATERIAL ﬂ%é«m "IQ"t‘? DOCUMENT NUMBER -
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AUTOMATED BRY FRTLST.3F(44) FARTS LIST SHEET A1 OF A1l
QUANTITY FER VARIATION

LINE ITEM DOCUMENT NUMRER FART NUMERER DESCRIFTION 00
1 1 $414923-00 RA80O FERSONALITY 1
2 2 7422798-00 STIFFENER»BOARD 1
3 3 2008212-00 SCREW» NYLON» SLTD PAN HD» 6-32 2
4 4 2006967-00 SPACERy FIBER» RND» 6-32y .250 X 2
5 S 9010267-00 BASEsMTG.F/TIE»CARLE : 2
6 6 2007883-01 NUT»HEX»NYLON 10-32X ,375X .196T 2
7 7 SEE NOTE 1 WASHERFLAT .577 ODh .204 ID .068 2

8 NOTE: 1. FART NUMBER FOR ITEM 7 (9008993-01) WAS NOT IN MASTER
9 NOTE?R - FARTS FILE AT TIME OF ECO RELEASE.

i REVISION HISTORY i BASIC FART NO: 7018327 ; ' ' ; : : 3 : t :
e o TDRNS D. COFFEY 'DATE! 14-0CT-BO ¢ DY T VBN TN T L ALL Y
IENG! ECO NUMBER  'REY 'SECTION A OF a Y o Y . bV VN V__V___V___
I B T [ Lo W g ' 1™ SEPer ITITLE PARTS LIST '
1———1 INITIAL 1A 1SECTION. VARIATION INDEX'CHK'[D? W. MAJOR 'DATE: 26-NOV-80 ! '
) ' ' ' LAl 00 b e ' ! PERSONALITY BROARD & !
1 ' : ' ! ' 3 Pl ' /) fe® 7 ' STIFFENER ASSEMBLY !
' ' ’ ' ' LR '"DES.ENG.: G. NORDREKG tDATE: 26-NOV-80 :
1 ' 1 1 Y Vo e RN |
P ! 1 [C3 , 7)) S e, ZEETA DOCUMENT NUMBER ]
S ) CFoaN ; ‘
' ] ' ' IKESP.ENG.: BR. MONTEKD IDATES 26-NOV-80 ' __ oo o o oo !
i ] ! bornd e R mmmmmmmm o e __{SIZEVCODE! NUMBER I REV 1!
b ' ' ' T VPWZEIE ' ' ! '
) ' ' ' CE) . IMFG.ENG.: Pv—RAobEPT 'DATE: 26-NOV-80 ¢ K ! PL ! 7018327-0-DBP ! A '
! 1 ' ] b e e o e S DR S o '
' ] ' ' LF) IASSEMELY NUMBER: 1TOP DOCUMENT NUMBER: ' FILE NAME: IEDIT #!
] ' ' ' 1p-AD-7018327-0-0 ' ! Z1746A.FLS ' S 1
] ] ]

! *THIS DRAWING AND SPECIFICATIONS HEREIN» ARE THE PROFERTY OF DIGITAL EQUIFMENT CORPORATION AND SHALL NOT BE REFROUDUCED !
¢ OrR COPIED OR USED IN WHOLE OR IMN FART AS THE HASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN FERMISSION, '
! COPYRIGHT (C) 1981. DIGITAL EQUIFMENT CORFORATION * !
1 !
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AUTOMATED RY PRTLST.3F(44) FPARTS LIST SHEET A1 OF A3
GTY PER VARIATION
LINE ITEM DOCUMENT NUMBER FART NUMBER DESCRIPTION 00 REFERENCE [DESIGNATOK
1 1 D-MI-5014922-0-0 5014922-00 IRILL AND ETCH ERD, 1
2 2 10014610-00 +01 MFD S0V +80-20% ZSU CER 47 C2yC3+C4sC59C7+CBsCP+C11+C12»
CONT C13,C14,C15sC16sC175C19+sC20+C21,
CONT C22+sC24yC25+C246+C28,C29+C30+C33
CONT C34,C359C37:C38yC39,C405CA2,CA43y
CONT C44,C45,C47,C48+9C49,C50+CS1+C53y
CONT CS4,C55+C569C575C58yCS9
3 3 1003274-00 1S5 MFD 16V +75-10X% AL EL 1 Cé5
4 4 1012084-03 150 MFD 15V +75-10% AL EL 4 C31+sC71+C77+CB1
5 5] 1012784-00 .047 MFD SO0V +80-20% CER 31 C1sC6,C10+C18+,C23+C279C32yC36»
CONT C41+C465,C525C609C619CH2sCE31CH4y
CONT C461C479CE8yCE9:C705C729C73+C74,
_ CONT C75,C78,C79,C80,C82,C84,C8%
6 b 101344646-07 220.0 MMF S0V 5% CER 1 C76
7 7 10134466-28 1000.,0 MMF S0V 5% CER 1 c83
8 8 1104860-00 IN 74464 VZ= 3.3 S%Z 1 n2 )
9 £4 1105275-00 672 TR= 1SNS FIV= 460V S1 2 ni,03
10 10 1212204-03 PCEB HEADER O9PIN(1X09).156CLC 90D 1 J205
i1 11 121220406 PCB HEADER OBFIN(1X08).156CC 90I i J206
12 12 1215006-02 SKTsIC 16FIN DIP TIN soLn S XE89?yXE1046+XE111yXEL131yXE147
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20 20 1300271-00 220.0 295 W S.0 % cC 2 R28sR29
21 21 1300295-00 330.0 +25 W 5.0 % cC 2 R27sR30
22 22 1300316-00 470.,0 +25 W 5.0 % cC 2 R25:R31
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AUTOMATED BRY FRTLST.3F(44) PARTS LIST SHEET A2 OF A3
QTY FER VARIATION

LINE ITEM DOCUMENT NUMERER FART NUMBRER DESCRIPTION 00 REFERENCE DESIGNATOR
23 23 13003465-00 1.0 K 125 W S.0 % cc 2 K32yR37
24 24 1300479-00 10.0 K 25 W 5.0 % cc 4 R24syR3I3IRISIR3S
25 25 1300539-00 120.0 K +25 W 5.0 % ccC 1 R34
26 26 1302253-00 27.0 +S0 W 5.0 % cc 1 k23
27 27 1309995-00 56.0 50 W 5.0 % ccC 1 R3
28 28 1318341-00 46,40 25 W 1.0 % RN3SD-F10 8 R7yR8,R?yR11,R13yR15»R19R21
29 29 1318341-02 187.0 +25 W 1,07 RNS5D-F100 8 R4sRSsR10sR12,R14yR16yR20,R22
30 30 1318342-00 R NETWORK 8-56.2 8-316 14FIN 2 E15,ESS :
31 31 1618336-00 DELAY= 10NS 2 E23,E33
32 32 1618337-00 DELAY= 18NS 2 E7,EA47
33 33 1618343-00 FPULSE XFMR>RATIO 1!1:1s B8OUH 4 E10,E20,E404ES0
34 34 1618574-00 COREyEBUSRAR CHORE 2 E12,E42
35 35 1910406-C0 754351 ORIVERSFERIFR»LUALS i E1GO
36 36 1910532-00 74500 NAND GATE-QUAD 2IN 1 E72
37 37 1910534-00 74504 INVERTER GATE-HEX 11 2 E31,E88
38 38 ' 1910544-00 74574 FF-D DUALSEDGE TRIGG 1 E104
39 39 1210544-01 74S74-606G6-D DUALEDGE TRIG 3 ES8sES3,E119
40 40 1910547-00 745133 MUX 1 OF 4 (DUAL) i E1l1
© 41 41 1210550-00 74S174 FF-D HEX 1 E76
42 42 1910957-00 748175 FF-D QUAD COMMON CLO 4 E86,E?7sE114,E124
43 43 1911036~00 795453 DRIVERFERIPH: DUAL » 1 E148
44 44 1911404-00 10107 XOR/NOR GATE»3-2IN 2 EL7+E37
45 45 1911410-00 10117 OR/AND GATE.DUAL 2-3 2 EBsEA8
46 46 1911414-00 10124 TTL TO ECL TRNSLTR 2 E22,E32
a7 a7 1211415-60 10125 ECL TO TTL TRNSLTR 2 El14,E41.E01
48 48 12114:0-00 10174 DUAL 4 TO 1 MUX 2 E29,E34
49 49 1911712-00 74551 AND-OR GATE-INVERT D 2 EB5,E99
50 50 1912096-00 DEC 74886 XOR GATE:QUAD 2IN 2 E&7,E151
51 51 1912388-00 74502 NOR GATE-QUAD 2INsFO 1 E87
52 52 1912646-00 L8253 MUX 1 OF 4 (DUAL) 4 E135,E1346,E139,E143
53 53 1912696-00 L5194A SHIFT REG.»4RIT RI-D 2 EB1,E140
54 54 1912697-00 LS174 FF-D HEX W/CLEAR 1 E113
55 55 1912799-00 LS00 NAND-GATE-QUAD 2IN,P 2 E102,E126
56 S5é 1912801-00 LS02 NOR-GATE-QUAD 2IN 3 E84,E?2,E125
57 57 1912803-00 LS04 INVERTER GATEsHEX 3 E62yE64yE120
58 98 1912805-00 LS08 AND GATE-QUAD 2IN.,PO 4 E57sE100,E103,E129
59 59 1912811-00 ‘ LS21 AND GATE-DUAL A4IN-FO 1 E121
60 60 1912816-00 LS32 OR GATE-QUAD 2IN,POS 1 ES9
61 61 1912817-00 L837 NAND GATE-QUALD 2IN»P 1 E79
62 62 1912820-00 LSS1 A-0-I GATE 2-WIDE 2I 3 EB2+E?4:,E109
63 63 _ 1912821-00 L5854 A-D0-I GATE»3-2-2-31IN 1 EB3
64 64 1912824-00 LS7?4 FF-D DUAL(EDGE TRIGG 12 E24sE446/ES56+ES9,E73/E74E77E78>
' CONT E®5,E98,E145,E149
65 69 1912834-00 LsS112 FF~JK,DUAL,EDGE TRIG 1 Ei01
66 66 1912837-00 L5123 ONE SHOT-DUALRETRIG 1 E146
&7 67 1912839-00 LS133 NAND GATE-POS 1 Eb6
68 68 1912844-00 L5151 MUX 1 OF 8 & DATA 1 E108
69 69 1912849-00 LS161 COUNTERySYNCHR»4BIT 2 E?3s,E107
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AUTOMATED BY FPRTLST.3P(44) FPARTS LIST SHEET A3 OF A3
QTY FER VARIATION

LINE ITEH DOCUMENT NUMBER FART NUMRER DESCRIFTION 00 REFERENCE DESIGNATOR
70 70 19128%50-00 LS164 SHIFT REG. 8RIT SERI ) E21,E36yE61,E715E116,E130
71 71 1912853-00 LS175 FF-D QUAD 7 E115,E127,E132,E134,E137,E142,
CONT E144
72 72 19128460-00 L5259 LATCH 8BIT 1 Eé
73 73 1912864-00 L5279 LATCH,QUADI-S-R 1 E68
74 74 1913009-00 4N34 OFTO COUFLED ISLTR 2 E65:E90
75 73 1913414-00 LS14 INVERTER GATE-HEX ST 1 E141
76 76 1913839-00 L5165 SHIFT REG.:8BIT 5 E110,E112,E118,E123,E128
77 77 1914845-00 2918 FF-I QUAD TRI-STATE 2 E133,E138
78 78 19215234-00 74LS390FC COUNTERsDECADEDUAL 2 E117,E122
79 79 1916574-00 10114 RECEIVERsLINE,»TRIFL 4 E9?sE14,E49+E54
80 80 1917289-00 100102 OR/NOR GATEsQUINT.2 1 £28
81 81 1917839-00 10192 LINE DRIVER,QUAD DIF 4 E19yE25,E35,E39
82 82 1918346-00 RC NETWORK MULTI-VALUE 4 Z1+22+23524
83 83 1918353-00 10231 FF-D MASTER-SLAVE 8 E1,E13,E18,E24,E38,E43,E44,E51
84 84 23583A2-00 A2-095 1 E111
85 85 23584A2-00 A2-05 1 E131
84 84 23386A2-00 A2-05 1 E8?
87 87 ' 23628A2-00 A2-05 1 E106
88 88 2362942-00 A2-05 1 E147
! ITITLE ! 'SIZEICODE! DOCUMENT NUMBER REV
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- - - ) 82 DATA CLOCK L b
@1 A LRT/CMD DATA + ——nn
€18 In Ei2
1T 1{Thans )2
v Len
Ri 1
i > 5. S Wlsen 2 82 DATA CLOCK H
1 ] -5.2 18125.°%
12 —
@1 A URT/CMD DATA - .
“on
L g'&f -5.2v
58V
+5.0v 15 c
'y Ty
€27 o
Tka @2 PORT A SEL E L . \
2 Hy
13 ‘—\92 E7 15
4o 'p? 5! R L )2 o3 . 5 02 DATA IN H
17 PORT A SEL H “ 18231 1 3
18124 618 |, "
E22 /3 0 2
EY e ep3 -5lav £3
@2 E43+3v H R 5 00
-1:3 -5.2v
-5.2v '
B
17 PORT B SEL H Ll g\ 12 <
1eiey | 11 E48 E3
6 E22 /iy 4 15 15 e >0a -
82 PORT A SEL E H 9, -5.2v En
4.6V =
E49 vBB N
co8 82 PORT B SEL E L ®
I Sev 82 DATA PLLSE ERROR L gz
o
= g
= . z
@1 8 URT/CMD DATA + W " L F3
D1 4 w
E50 f i, 4 E4 SEY 5.0V gs
1 Lei2 -pte - 470a {4780 1 SHIFT m
css 5.2v -5.2v-5.2v 'ﬂ E27 | “reg =]
3 e - 4780 ® | uLS164
5 I—c - 1]y " R 1 E21 B
R 1 DATA 1
o -v 54 QS €3 ;Ea $E3 ££3 2 N
@1 B URT/CMD DATA - cus 13 420a]478a {4702 J470n =3
= fenF 3 15 ' -5.2W-5.2V -5.2V -5.2V R
sev B RIZ-U74SB 02 g2 Ng DATA CLOCK L
-5.2v €se = 3]
R23 E49 VBB 478a 23 CLEAR PULSE ERROR H 4R[10
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D
@) A CONTROL IN +
——— @3 CONTROL CLOCK H
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- i
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11 1 hete
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= - T SRR * T ‘_-__ R R, T g —— =T
: —‘{"-‘ SET?TL b 5 L { I ~:- SRS T - o - " 1
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_118'PORT A DESELECT H ra1oa03 5
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° R D
1% POUER P CLEAR B L @6 CONTROL OUT H
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1 1 1
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EN3
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' 2
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FIRST LISED ON OPTION-PODEL: |RABB-AA D _|CS |5414923-8-07 B
7 | 6 A 4 3 | 2 1




—— = = O s T = g — ———s
- - T 3
. 8 BIT
° LATCH D
745253
E6
88 URT/CMD DATA H
oF 15
1F
2F S
3F
w3
2:’11
{2 4 _—
3 =
Hy
22 seL I
1
@2 DaTa IN H 13 lpata =
15 EN
ESET
+5.8v +5.8v
1
1
€27
c % c
12 "
18 18
+ 5 1 1 3 5 . ; 2
2o 'bE ®~ P 2[ 1he °.'b
74 LS74 74 LS74
LS74 11] .E26 1.9 LS74 11] E46 b9
2| E28 |5 ¢ oPa 1| E48 |5 ¢ gPs
¢ 325 T € gPs
— ) 13 <r‘ 1 —
| 82 DATA CLOCK H <
E'a
14 POUER UP CLEAR A L +5.0v 2
B 13 1 e
15 READ GATE PULSE L 12 1 3 2 RS S
—=qr o | JY < T— 14 ?
7457 e £22 r
14 MASTER RESET L v5.0v IR AN 3| £ e “ | &)
@2 NO DATA CLOCK L o F 8Ps gﬂ
18 e 4
7
82 DATA CLOCK H A T T gc
B
15 DRIVE CLOCK H
. DATA/COMMAND SYNCHRONIZER a
N TITLE: v |
ilaliltlall RN ‘2 RA8G PERSONALITY
g CRKD. MODULE
SU0S: <BOMEN PRSNOSP .DRY [11-NAR-81_1 ssz,cooEl NUMBER [REV.
FIRST USED ON OPTION/MODEL: D ICS |5414923-9-88 8
7 6 5 A 4 [ 3 2 1




8; ;-‘ - B 5 - , - .A
: SHIFT
REG
7405164
- €116
15 ECHO MODE L : Hr—ypaTa D
88 LRT/CND DATA H IN
R} orE @I CD INBIT 7 H
R RbS 83 Cro IN BIT 6 H
er 2R @3 CMO INBIT S H
R T 99 CrD IN BIT % H
4R wR @3 CMD IN BIT 3 H
= 3R 83 Cro IN BIT 2 H
&= R @9 CrD INBIT 1 H
R R @3 CIO INBIT O H
——3acR ———3dcr -
El o 8leix
13 COMMAND READ L
23-5g442-00
25 % 4
19 SYNC L 3e-sm15 Cc
15 SERVO CLOCK L ———t}— 25129
% ECHO MODE L ———— } @9 SHIFT IN CLOCK H Etn
15 ECHO MODE H ————— n £ 09 €0 CO0E M
AL TIME CO H
13 SEND MOOE H e 83 FRANING ERROR H
LS8 M 89 ENGB HEAD SELECT H
] nse
e
5 an
93 CMD IN BIT 6 H @. &2
2 3 .
@3 CMO IN BIT 7 W € 18 ENABLE FORMAT H 4 AOR
2 18 READ/URITE READT H -
IN T4wH 6
@3 Cro N BI o sdol— 5] § <
@9 CrD IN BIT 5 H jeres . .
F@ En
L XE19
FRANE TYPE FRAME CODE OP CODE 23-58342-00 = -
H ]
CHEX )N C(HEX) 256 X & NOTE: XEI131 IS ACTUARLLY A 16 PIN DIP SOCKET. gé
3-STATE ;
STaRT 7 ! 825129 S
CONTINUE 08 2 Elt1 ¢
END B2 3 nie 99 0P CODE BIT @ H | &)
S.T. & READ 17 c an e @9 OP CODE BIT 1 H -
n @9 OP CODE BIT 2 H §u
S.T. & WRITE a5 ) Lsa un @3 OP CODE BIT 3 H
S.T. & FORMAT ON INDEX 28 € 1 nse %o
FORMAT ON SECTOR OR INDEX 4D F & B
ECHO €8 9 52 Bl
AOR
SELECT GROUP '3 e 2
15 s
= LS8 IS READ FIRST 7
13
140 EN
< XE111
A
NOTE:XEI11 IS ACTUALLY A 16 PIN DIP SOCKET.
COMMAND DESERIALIZER
TITLE:
dlilali ‘ RA8B PERSONALITY
g MODULE
[ SUDS: CBOEN sxatlfooe[ NUMBER REV.
FIRST LISED ON OPTION/MODEL: D ICS {5414923-8-09 B
7 6 5 A Y 3 1




. \;'.—."'el-c- P U
LT R Xy AR

. A
.-

V]

@9 CD INBIT B H

13 COMMAND RERD L

89 SHIFT IN CLOCK H

@9 SHIFT IN CLOCK H

1% MASTER RESET L

o to

SHIFT
REG
74 S164

E6!

g‘{
D

o] -

-
z

CLK

¥EA58R5S

ha) 10 |

S SRS 13 IS B O 0 | R I

10 ECHO LOOP H

%/ [N/

[T A |

Vo
> o e
66

[
23-0-19

Ceég

N d m:\..w—lb'

[= [T &

SYNC DESERIALIZER |a

FIRST

i<

N

USED ON OPT mn'znoosu

"™t RA8SG PERSONALITY
MODULE

[S12% [Co0E WUIBER REV. |
D ICS ISH!HSE?-G-IG . l B
3 | 2 | 1




) 4 e A At e s . - .
T g e : ] - EENIRE LA LR T T -""4"-{‘ “.'I?"n'-u‘-cassﬁisald l e R
y -8 : 2 7 5 = - ARG S ?im o mmsl ST - =~ .
- ~ N ‘5 W L _‘.: 4
14 D
1
18 SET FRANE CODE ' H £ .
4
7 —
]
74 Ts:ss AR
18 SET FRANE CODE @ W Eiiz The
i
1 RANE COOE
8 Sev ¥ oL ! 1 r|2 17 INPUT BIT 7 H 1ipe rp2 11 MID SHIFT QUT H
2ipr  rp 17 INPUT BIT 6 H ot rp” —
202 17 INPUT BIT S H 2102
11buw sannol® 03 17 INPUT BIT 4 W 03
con e 17 OTNPHT BIT 3 W 3 loa
r/ T 205 17 INPUT BIT 2 H +{05
2106 17 INPUT BIT T H 2106
18 SET FRAME CODE 1 L } + 07 17 INPUT BIT @ H 07
= ISHALD A0
y
15 ECHO MODE M CLK K
5m5 :' SIN L : SIN
1@ ECHO LOOP H E102 CKINM G K INH
C
13 FRANE P RES L —
-
1% SERVO CLOCK A W
13 SEND MODE L -
-
g
——
n
?
11 DRIVE SECTOR PULSE L ga
o
Fd
@1 INPUT SECTOR PULSE H ! 7;‘1.“5‘\*0 2 ?rré«:.zsm 4 11 DRIVE SECTOR PULSE H 14 HEAD ADD @ H 5‘?}3" 11 DRIVE HEAD ADD @ L 14 HEAD ADD 2 H 1 ?}"S‘H 18 11 DRIVE HEAD ADD 2 L I3
Bo
1P
e
11 DRIVE [NDEX PULSE L ~ B
@1 INPUT [NDEX PULSE M 3 ?'th'u 4 A'-?:_asm L 11 DRIVE INDEX PULSE H 14 HEAD ADD 1 H——————-i?'l-f"" £ 11 DRIVE HERD ADD 1 L 14 HEAD ADD 4 H L] sty 12 11 DRIVE HERD ADD Y L
RESPONSE SERIALIZER |?
TITLE:
@In ﬂ@’h‘lﬁl@ e RASY PERSONALITY
MODULE
E&mnwnsmw,oﬁu TT-FOR-81 1 SI12E cooel NUMBER l REV.
. IRST_USED ON OPTON-NODEL: D _|CS [5414923-08-11 B
7 6 5 A Y [ 3 |

1 1




T iy ¥ e m T B R - X T, o 1.8 = 21-8-£2n1wg| &
X =% 7 == 2 e I 5. -V : 3 PelaAFeImware i
N D
19 READ DATA H
15 RTC IN PROG H 12 RD/RES DATA L
13 SEND MODE H
SYNC SERIALIZER
+5.v
+5.0v
14 4
£105 E10%
: 1Ke T RE TKa E; —
s 74LS165 ) 74L5165
El18 Elie
1 9 1 -]
lipe R lioe R
2ip1  rRpP7 2ip1  rRP7 c
2oe o2
D3 03
D4 T oad
D% 05
2o o TRANSMISSION COUNTER
= SHLD = 1SH/LD
] CLK ] [=R.¢
11 21D SHIFT QUT M e SIN TeISIN
G CKINH ————=C CK INH
-
+5.8v
13 FRAME UP RES L 1 ]
Ska’ g
DECAOE il
15 SERVD CLOCK A H '8 ﬂmsm
L5330 .
13 SEND MODE L Lo 9 ENz :
12l 158 Li, gl
2 DECADE &
7457 2lcir CNTR ¢
. 17| E1@% X 3 45390 5
15 SERVO CLOCK A H C gPs o 2 E112 | o]
13
T rre aE B
* I3 P X
C -0
-
13 —
bARY B
15 SERVO CLOCK B H k10 Ml
)
13 RES REG L i
15 ECHO MODE L -
A
dlilal T RASY PERSONALITY
ilg|i MODULE
SUDS: <BOMEN sxas]cooe NUMBER ] REV.
FIRST USED ON OPTION/MODEL: D |CS {5414923-8-12 B
; J : : 1 | 3 : | |




OPERATION COMPLETE

oy TERMINATE OPERATION D
14
£ COMMAND RECEPTION SEGQUENCER
2 THe—— 13 TRANS DONE H
15 RTC IN PROG H o, P 14 POWER UP CLEAR A L
12 L7y 13 DECODE FRAME H ——
TE GAT|
@7 WRITE GATE L A s soR 1t 4 k) CE%BDE 13 18 SYNC H
87 READ GATE L 134e103 8
' j. 15 ENGBLE END CLEARR t — 12 0, P——— 13 e cLemr L
LS7%
13 DATA GATE L 11| E98 | 8
+5.0v 15 SERVO CLOCK L l £ P 15 SERVO CLOCK B H
T4 +5.8v 10 1 CLEAR INIT L
' E% 1
1Ka £96
€% Ka C
T}
19
12[ T TEe—— '3 COMAND READ H
07* P=—— 13 COMMAND READ L
9
@1 READ DI L e oPs
: 13
14 MASTER RESET L
RESPONSE TRANSMISSION SEQUENCER B
=0
13 RES PENDING H
13 RES TN PROG L 5".‘
g?
[
15 ECHO MODE L b
15 ECHO MODE L | . 7
9 S used2 &
+5.0v Lsoda BAar 13 FRAME LP RES L »
1% 18]E103 88
i - 1 ko
5 13 o ‘b 19 b 2
5 13 SEND MODE H B
2 13 74 Uelp thTT LS8fp 'heT LYp 153 SEND MODE -
o P 5175 % P ., P 0 P 13 L
LS74 ol E97 |15 s17% $175 5175
N 3| E98|S —iC @D“' 9| E97 | 19 o €97 | 7 g| E97 1 2
@1 WRITE DI L T ¢ aPs o —AC 0:-)” —AHC 835 —21c 697
1
5 [ ! ! !
14 MASTER RESET L T ?
1% SERVO CLOCK L +
87 RTR IN H
7450w\ 08 A
e 13 RES REQ L
; ¢ TITLE:
O o e, 5 REVISIONS & RA8BY PERSONALITY
"Nt e REPRODULED OR 0PI MODULE
USED 1M WMOLE OR IN PART
™S (T ST T T sns]cooe NOMBER l REV.
1S51 SPIRIGHT © 1991 FIRST USED ON OPTION/MODEL: D JCS [5414S823-8-13 B

Y ] 3 !




- = d‘;} - -~ 6 - - _: .'I - .5 . B - N ; -
. ) - . - HARD INIT DELAY '
: READ/WRITE TIME S ~ o |
: o : : - : ; R A D ﬁiw
- HEAD SELECT LATCH . -~
. . - - 128ka RI3
. 18Ka
) 1Y ! )
£% £% SHET REG . ' 1
1Ka Z4LS194A . ) cae c&
1 E148 - . W2NF 1
2IshFT BIN 14 POUER UP CLEAR B L Eg;,/ . Sev
X et g
[ TRE—— 14 SECTOR STNC H , @R['Z—— 14 HERD ADD @ M
D' @3 CMO INBIT @ H %0 ) -
14 SECTOR PULSE H————— 100 7 N RIS 14 HERD ADD 1 H 2 13 10 s
eLémiao'S @3 CMo INBIT 1 H 11D i 1hy 3 1E7 14 INIT H
K a[6 13 +5.8v »n P 7 PE—— 14 INIT L
- s 2R 14 HERD ADD 2 H b S 129 -
‘[,5 @3 CMO INBIT 2 H 20 vy [ iy I
6 ;RH2 14 HEAD ADD 4 1 gl efi2
@3 CMO IN BIT 3 W £ § 6% = -
y 75T 318 s % T"
5.8 5|, @=roLD
T 89 ENAB HERD SELECT H————gi2 1=aIN>a 14 INIT REQ H
£96 1 2=3IN+3 l‘
Ka 3=L0AD 2 b4
B 14 POLER UP CLEAR B L —————dCLR L2 o 'p° "07"53_1—5_07“'36
e 13 DECODE FRAME H ek L57 Ls175 Ls17%5
14 INDEX SYNC H E145! Eiwe Etw4] >
Ly 1h7 e o1 tNIT H—o 31 EI02 2™ P5 2 e
- -
14 INDEX PULSE u———+—l3€Eé7,”§2 T o y
HEK 1a$ ; 15 SERVO CLOCK B H
= T"' 14 PUC OR INIT L ——J o
NAB SECT YNC H } ° L 14 CLEAR INIT
15 ENAB SECTOR SYNC i @1 READ 05 L 5, CLEAR INIT L
POWER UP CLEAR
5.y 14 SECTOR PULSE H
15 SERVO CLOCK B H
14 13 a1 DECADE DECADE
. ~ A NTI N
, , g% 121 653 % POMER LP CLEAR A L 7‘5.5;% 7&5’;0
03 Ro6 T €122 €122
zzfoe,?e 1eKa 1 [T 15,
! 4 11 DRIVE SECTOR PULSE H 2ip 1 pz___. > 2 e 2
1 . 5| 5§77 PE—— 14 pouER 1P CLEAR B L Z5 CLR CLR
uLs3 L oF -3 o |2 HaLses >0l
20 €79 3| EMbS el i E1
ere Flg Fha
+ ces 14 POUER UP CLEAR H xS EdR
A 15cl= 1 T 3F T F
T ]
-10% +75%
+ 14 SEC/IND PULSE L
13 END CLEAR L 14 MASTER RESET L 19
1 1 % 14 INDEX PULSE H
11 DRIVE INDEX PULSE M o, 'pP—
LS
11 11 E2 L9
" R UP CLEAR H
POUER UP ) >3 1% PUC OR INIT L 15 SERVO CLOCK B H ¢ aPs
14 [NIT W 2

S 18K 1 CO0E NUTBER REV.
WCD] D jCS |5-nwea-a-w l B I

dilgi]ts

| SUDS: {BOWEN>PRSNT4P .DRU 11 -MaR-8t 1
FIRST USED ON OPTION/MODEL:

e RASA PERSONALITY
MODULE

SIZE |CODE NUMBER REV.
D ,CSlE‘+1'+923—0-1H l B

A “ I 3

1




8 ? | 6 [ 5 V 4 i 3 2 1
| N
81 SERVO CLOCK/2 - ° '5 sery
W[ TEE—— 15 £CHa nooE H 2 ] 0 CLOCK L
@3 ECHO CODE H e PA——— 15 ECHO MODE L o
Ls1 7 . 752
g|EM1s2 4 ' .
€ ek’ = e Jrarads 15 SERVO CLOCK A H
]3, . 2|9
1
15 CMD AVAIL H
Fuses>09| 50 'PE—— 15 cro avall L 184
’ Ls1 75 1|22 15 SERVO CLOCK 8 H
9|EIISL? @1 SERVO CLOCK/2 +
C ofs® 3 1
i ]' 2 15 DRIVE CLOCK H
- 752 @7 LRITE GATE H
‘o 4 1 15 DRIVE WRITE CLOCK L
12 Tk |5 RTC IN PROG H = -5.2v 19 DIAG DATA SYNC H
93 REAL TIME CMO H 0, P15 RTC IN PROG L 19 DIAG CLOCK H
S
1 10
13 DECODE FRAME H :15 oP11 12
]: 15 HEADER GATE H————181 7 ||
13] €92
15 R™C IN PROG H —— 3]
14 MASTER RESET L (£ 07 READ GATE
87 URLTE GATE
SEQUENCE CONTROL :
15 READ GATE REQUEST L
17 DIAG READ GATE
23-585n2-00 19 DIAG DATA SYNC
256 X 4
3-STATE
825129 2 2 10
E106 87 READ GATE H Hp B3 L S5ip The L&y 1hW
2 ™ 7 e
N puERaEy % % i
on 1 2 7 18
npHe 15 DATA SYNC H SN = RN A e P
b ' y 7 'S URITE GATE ENOB
15 DATA SYNC
97 WRITE GATE H 3o 15 SERVO CLOCK L —} 18 READ/WRITE READY
18 READ/URITE READY H 61y L
14 INDEX SYNC H 22 14 POUER UP CLEAR B L 19 DIRG DATA SYNC 15 DRIVE WRITE GATE L
1% SECTOR SYNC M 53 @1 DRIVE ERROR
15 BTC TN PROG W 31y PR 17 DIAG WRITE GATE
@9 0P CODE BIT @ H eis
29 0P CODE BIT ! M e
@3 0P COOE BIT 2 H 1515 +5.0V @! READ CLOCK L
' 15 INTERNAL READ CLOCK L
3
'_;q@ NOTE: XE1@6 [S ACTUALLY
END SEQUENCE CONTROL — A 16 PIN DIP SOCKET. m—-\
1 "
XE106 74586% 3 } 15 READ GATE
23-586R2-00 2% ¢ fa® __»2 Er31/ ! PULSE L
256 X 4 " 13 1 -
+5.0v 3-STATE 1 S5 DRIVE READ GATE L
825129 2 3 . 2 s bd 12 18 15
€89 15 READ GATE REQUEST L————2dD 105 Lo '3 0. pSl o b o Tk 19 DIaG RO-RF B |
12 FRAME SENT L 24 . ™ g27 M :L._}____,s ENABLE END CLEAR L 74574 $17% S175 S175 $175 87 LRITE GATE H 15 DRIVE WRITE DATA L
5 [pLse 14 anHe 3|§'" LS 9| Etv e gjEtt L7 9|0 g|EN14] 45 19 DIAG RO-HRT ENAB H
17 DIAG MODE H q B8 My 8Ps aP3 c aPs A4E C gPiv 19 DIAG DATA SINC H
7 uM - % o T o 19 DIAG WRITE DATA H
13 COMMAND RERD H 1Py 15 SERVO CLOCK L— : T'
3
13 TRANS DONE H s 4 POUER UP CLEAR B L 1gq7eses
15 DATA SYNC H ‘; 3 on 15 DRIVE CLOCK H
15 RTC IN PROG H Fi ADR
13 SEND MQDE H els
16 TRANSFER ABORT H 1
5] 5 . 1 2
NOTE: XEB9 IS ACTUALLY :
:3@ A 16 PIN DIP SOCKET. 15 INTERNAL READ CLOCK L 15 DRIVE CLOCK L
15 SERVO CLOCK A H
4 X€89 . .
= i 741588\ 6
! 15 LRITE GATE ENAB H
15 SERVO CLOCK L~} | 07 LRITE GATE W 5_5_175‘—
14 POUER UP CLEAR B L 5.0V
8 15 INTERNAL READ CLOCK L — 124 12 Ll
11 DRIVE INDEX PLLSE H T Ea7
9 e 15 DRIVE SEC-IND PULSE L 1Ka
11 DRIVE SECTOR PULSE H .
DRN . TITLE:
£ RA8MY PERSONALITY
CHKD. MODULE
SUDS (BOWEN>PRSN15P .DRW [15-APR-81 @ stzslcoos NUMBER rREV.
FIRST USED ON OPTION/MODEL: D {CS [5414923-8-15 B
8 7 6 5 A Y 3 1




.'_—-5{_ N _»_l R 5 - W L - T -
. 1 . . ) - H - -
FAULT LATCH ) o - oureur ReaISTERS 08, b1, 03, B4 ‘ - ]
S > nIx
o , : 3 L5253
1 143
ERROR L 1 3 2gs1 ght T F ' YaZ——TSB 7 H 2
R &dst 16 DATA PLS ERR FOUND H s s vall— 158 I H
- I d L_3ds 518-08 18 GRANT IN L—}-——-——s—a—m
- » 74 @3 CrO IN BIT 7 H 2{1-0a @3 Cro IN BIT 3H————— 319
ngg‘i @9 OP CODE BIT 2 H 5]2-0a 17 PORT B SEL H 3]2-08
1 16 DATA PLS ERR FOUND H 213-0a 16 OVERURITE ERROR H 23-08
EN : EN
8|2 S8 6 H 82— T 2 H
%0-08 17 ECHO IN H Ae-08
@9 CMD IN BIT 6 H 311-08 @9 Cro IN BIT 2 H 41-08
@3 OP CODE BIT 1 H Zla-08 17 PORT A SEL H 2-08
- . 16 DRIVE ERROR FOUND H 2313-08 82 NO DATA CLOCK H =313-08
@ DRIVE ERROR L q . 6 » L H3gen 15den
5 S1 g 16 DRIVE ERROR FOUND H 2l 2>
q 157 seL 9T seL
»
Ls279)
5.4 E68
1
c 15 ECHO MODE L——'—MS 4
@3 CONTROL PULSE ERROR L 39 s “ s 15 CHD AvAIL H 2{E103
‘8 < Hdsi g 16 CONTROL PLS ERR FOUND H
“ 2%
LE%EQ X4 MIx x4 nix
19, 74L5253 7415253
AR E135 E139
. valZ TS8 5 H . YalZ TSB 1 H
14 INIT REQ H =18-DR 5 a-Da
@3 CMO I[N BIT 5 H 211-0R @3 CMD IN BIT 1 H 2l1-0a
@9 0P CODE BIT @ H 22-0a @3 NO CONTROL CLOCK H *a-0a
] 16 CONTROL PLS ERR FOUND H 213-pa 19 DIAG RD/URT ENAB H 2{3-08
@7 PARITY ERROR L ————12d " s, 13 9N s EN
> 13 qs1 [+ 16 PARITY ERROR FOUND H o Yg TSB 4+ H Y8 9 TSB @8 H
15 RTC IN PROG L g 18 SIP IN L —4— %l5-08 13 RES PENDING H 20-08
2 @3 CMO [N BIT 4 H 51-08 83 CMD IN BIT 8 H 1-08
Le279) 83 FRAMING ERROR H Zl2-08 16 1RANSFER ABORT H 2-D8
L 144 16 PARITY ERROR FOUND H =+313-08 19 DIAG READ ERROR H d3-08
EN HS5den
2 2
192 gL 19 s
B
19 145 1
T~ 16 QVERLRITE ERROR W 2 @
15 DATA SYNC H L L 16 OVERURITE ERROR L <
L574
e | s
1% SEC/IND PULSE L T "
1)
13 5
J
@1 IRITE OC L @1 RERD D@ L % 6
@1 READ Dt L £
@1 READ D3 L =
@1 READ D4 L
15 RTC IN PROG H
16 PARITY ERROR FOUND H 16 TRANSFER ABORT H
A 16 OVERWRITE ERROR H

16 CONTROL PLS ERR FOUND H
16 DATA PLS ERR FOUND H

13} 74S0%

12
€38 16 TRANSFER ABORT L

lcn tﬂgjbmwmm I?J /L |

DRN.

CHK *D .

ORH [11-HAR-81 1

FIRST USED ON_OPT]ON/MODEL:

sxae[cooe [
D |ICS |5414923-8-16 B

NUMBER REV.

|

3

1




“INPUT REGISTER DA

D - ’ L - D
58 7 M *oh';,%—"“”m"
INPUT REGISTER D8 olErml2
INPUT REGISTER DS ¢ P>
OUTPUT REGISTER D2 {
F—* ) TH2— 17 ECHO IN H : TH2— 17 PORT B SEL H —
158 7 H————— 130 T 5Te Ts8 30— 1o BT REGISTER
Ls1 75 LS1 75 29!8
9132 'S 9lEIM2 115 E133
€ _ef™ THC ekt 138 7 H 08 R Fi—— 17 INPUT BIT 7 H
7 7 158 6 H 2ot R 17 INPUT BIT 6 H
158 5 H 1802 R 17 INPUT BIT 5 H
TSB % H D3 R3 17 INPUT BIT % H
FEDH2—1TS87 H
FI Ho5—TSB 6 H
C ya[ T o[TE!® Fe iy —Ts s C
TSB & H D, PL—17 T sIP L 0 P 3ok
LS1 7% LE5175 ———~J ENO
gj€E132] 10 glE142 | 10
C P C oPl_ 15 porr a seL H
T T
1 19
TSB 2 W ses - 5
W
3] TSB 1 H 5 D;\.' 55-—— DIAG RERD GATE H
Z z LS 17 —
17 DRIVE ALIVE H 17 HOLD GRANT H
- TSB 5 H Slo ' B8 TSB 1 H 3o 'BS REGISTER E"";D;
Ls175 Ls17% 2918 - 3
512 9jEitE 7 €138 F -
C ofs C efs S8 3 H 1oe re |2 17 INPUT BIT 3 H @
) y TSB 2 H =01 RY (217 INPUT BIT 2 1 F
TSB 1 H €002 Rz FR—17 INPUT BIT 1 W
TS8 @ H 03 R3 | 17 INPUT BIT 8 K
~N
FB D2 ——TsB 3 H &
8 FI o 1S 2w @
2 |7 AVAILABLE H 2 B _IEn 17 DIAG R T &
Tl = H &
TSB % H o, 'p? S8 @ H P, ' p? @1 LRITE DI L + 2Lk i e e T8 @ H 20, ' BI— 17 ble IRITE GaTE :
| S i e 5] :
132] 2 2 134
o €132 9l n2 81 WRITE DA L 4 S Y
TL e+ @1 READ D2 L =
1 1
19 PUC OR INIT L — o5.av
14 PUC OR INIT L 123 " B
— '3 oY 17 PUC/INIT-DRIVE ERR L »—-1
@1 URITE D8 L —F L ’
1 1
81 DRIVE ERROR L o 7 '
E126 LS00 11
121E126
'
= S8er
Sav
A {59 A
DTRG0 SPECTF ICATTONS o
TITLE:
BRI e "v‘cmgn "":j‘.’&'. ag df- . {t RA8G PERSONALITY
e YL MODULE
T TR 1001 SUDS CBOHENYPRSNI 7P . ORW [ 11-FAR-§1_TBT9B|NEXT HIGHER ASSENBLY: szeelcooel NUMBER [ REV.
i PrENT : FIRST LISED ON OPTION-/MODEL: RASQ-0A D |CS [5414923-9-17 8
8 [ 7 1 6 5 A Y 3 2 | 1




Im I‘ﬂﬁ'lsmwmw l.g ,

NI : S
b - -
POWER SEQUENCER
+5.v
R% ‘18 SIP OUT +
INPUT REGISTER DB TKa
1
18 SIR
4[g TES———————— 18 ENGBLE FORMAT H
TSB 7 H > P
LS175 ° 18 SIP OUT -
s|Eie7]e rss 3 m W[5 TES— 18 PORT B DESELECT M £70 17 SET SIP L
C o3 74 DRY REED
; L5|377d 3
9|E13742 1 4
C . € oP3 81 SIP IN + .
1 @1 SIP IN - 9 ]
5 81 GRANT IN + &) :? |
1
7B & M 2P, B 01 GRANT IN - il : e
Ls175)
o E127]7 rs 2 n s5[p Z—— 18 PORT A DESELECT H TR
c gPe 8 7 P
Ls173 +5.0v i 18 GRANT OUT +
1 s|€137|7 RIS
S— C gl'® 14 = 18ka
| €96 =
\ 1 2 1Kn 1 .
~—~ ToiTsene 18 READT TO RECIEVE H 3 18 GRANT IN L
18 SYNE L +— i) g
15 ECHO MODE L r
18 18 GRANT OUT -
3
12[5 THS———————— 18 SET FRAME CODE 1 H TS8 1 H 12, g 18 READ/LRITE READY H 17 HOLD GRANT M
158 5 H 0,y PH—————————— 18 SET FRAME CODE 1 L =N
Ls174]
8 9|E127] 10 = CEH;D;J
C ofF'"'"  1scmoavaiL L -
; jn
——i 17 PUC/INIT/DRIVE ERR L
16 TRANSFER ABORT L
3T TR 18 SET FRAME CODE @ H r2fT THe— 18 senp ATTN M
TSB 4 H Dy P18 SET FRAME CODE @ L TSB @ H o P
- Ko
1271 15 1371 18
¢ aP1v e "GP
i g
1 .
@1 RITE DB L }
14 PUC OR INIT L
4]
TRTS TRAITRG ARD SPECTY TCATTORS ] REVISLONS T DRN . DATE DATE |TLTLE:
T AL, EGLIPPENT CORPOSATION A £ d H H t ﬂ 19-n0R-81 I RQS@ PERSONQL I TY
LteT B Sl R oxin . g0 @) L oo bate TG MODULE
BASIS FOR THE MANUFACTURE OR pdb L —JLJL_JL L J [SHE g8 e,
1T "= o rRIGHT © 1991 . [SCDS: CBOMEN >PRSN18P, ORW |11 -FAR-B1 1854 [NEXT HIGHER ASSEMBLYS SIZE [CODE [ NUMBER REV.
Toy, EQUPrENT St [FIRST USED ON OPT ION-MODEL: RABE-AA D |CS {5414923-8-18 B
5 T ; i : I ; K : T 3 T : T ,




19 DIARG CLOCK H

17 DIAG LRITE GATE L
. 19 COMPARE DATA H D
\ s 23 ,}E‘_ 19 DIAG RD/URT ENGB H
@1 READ DATA L Iq7esee >t 2 o, 'F° e 13 DIAG RD/LRT ENAB L
L5 AR
3 CE 3 :)5 c 925
ePs -
+5.0v 1 -
1
1y
€%
19 n1aG CLOCY U o
12
19 . C
T Pt~ 19 DIAG DATA STNC H
N
&
14 SEC/IND PULSE L Hputse>12 ¢ opa
Tus
17 DIAG MODE H }
19 DIAG RD/LRT ENAG H ||
lIS COMPARE DATA H <
= =
LSt
1
1 = 9 12 2 S e 19 DIAG READ ERROR H
17 INPUT BIT 7 H @ 795006 1 i
, 17 INPUT BIT & H o o’ 74588\ 11 s|ese o, ' p— .
17 INPUT BIT 5 W %+ D2 13/ /€67 LS7y &
17 INPUT BIT % H 03 1| 7818 g&
17 INPUT BIT 3 H 3104 ePs s
17 INPUT BIT 2 H % 0% ? ¢
17 INPUT BIT 1 H 206 ] T
17 INPUT BIT 8 H 07 N z
14 SEC/IND PULSE L + SHALD 53
19 DIAG CLOCK H 2ok
5] SIN %o
G CKINY -
19 DIAG RD/URT ENAB M a Che
4LS B
: os.av 3
—
19 DIAG WRITE DATA H
iL]
€%
1Ka .
11
. 1% SEC/IND PULSE L
S 5
15 DRIVE SEC/IND PULSE L 2 o?q‘ e
2 R T
13 DIAG CLOCK H 3 ope 17 Dlac RESD SATE M 3 A
- e 6 } 19 DIAG CLOCK H
1 15 SERVQ CLOCK L
17 DIAG WRITE GATE H READ/URITE DIAGNQOSTIC
T T H
bATE ITIME: RASY PERSONALITY
DATE [BOBRD [OCATION: MODLLE
B 41 [NEXT HIGHER ASSEMBLT? SI2E cooel NUMBER l REV.
|RABO-AA D {CS [5414923-8-19 8
7 | 6 A 4 2 1




