
















































































































































































































































































































































































































































































































































































AA D07

I 10 § 1aren

7404 o
Bl —33R-UNIT | HDW ER B3
B17 —2SR:UNIT | BUSY ER "
Bi5 JSSR UNIT ) BEADY - B o
Bl2 _SSR UNIT O HDW E
B9 —SSRUNITO BUSY ER BAR Ob 89
Bil [35R UNIT D READY
. . “+Vv
p24-[ACDY o e ot -
A Uz4 ,
823 LALDE ot 3 ool Uz o AR 05
| p2z LACDS 12[14115 |11 1]nem3], > , Al9
’ Jaco4 13 | vz} j 4/ o :
B2 + 5 2|7401 % Ré :
: 1" : 1 O BAR 04 ,
T A20
LY
A [LOAD sAR " no | lv B3 L 215N T—ML;?a
. : : {401 . +%
AZS /LDAD BAR 5 [~
_ *{uz2\1o 3 2 INA
d é 401 - 1.5K hid
9 ll SV ‘ - BAR 0 B27
p31 LACO3 . 2 9 4 oz 4 S5 - |
a0 /AL02 —2] V2% iofus2 | JuBTILPY) W
29 LAco! 12 {14175 [ 1 1432 T BAR (LSBs2) a27
p28 [ACOO Lo® > 14 5 > 8'90 2 ze |
’ | 2] 2401 " w o s
> 15K
14 [SrAN
p2o INC BAR Lo\ 2 > 12|n401 RIS e
n40 1 —AAA~ *+ D .
BAR (sB+1) gq
- 24 ! R17
. uz?.) LN/
- ) +5
HT#O! 2 N ™
: SN\ & Rlb ar
Llr401 A~ + 5
- BAR LSB 810
/ 1. 5 um)“’ 1 0 RB .5 GND RETURN _ ps)
IBOT MSB 40! 9 1.5K
BI8 o A22
Al 1120k ‘ A23
Al /IBD> - A24
A28
A29
4
e . — T = 3 » 30
-t —— e e — . . . e . ——— e sz ¥
Az LIBD> [ o & - A3|
an fiBoz CYCADD & 0
/1BOI 2,
A5 L1B 9@ R Ja e \!! LYCADD 3  gpp
A» [1BOD LsB 1408/ e, 12 heoo e
/ s um)o’ I8
R2 q402
A% ql BIENCIDU U4 N2 12 ves !
Al4 RO 5 o = . 1 7e02
2
E \ c 5
BAR OB vet {5 ust Vez Uk
B2% 4'; 5@‘& Hoe s 4 e ( 2| Ued N\ o & @2_
oi0] 14153 2 (1400 4 1451
|
| ¢ 2]
1 9 ']7%4 3 U4\ |
A . EN SAR B < mj.uu) 2 [e]'* Mha
140
Tz fia \
- ol
i - L5)ues |,
f!i 8 4
iti | 2na153
NH Jani
" - 1A
Elﬂ z 13 vi
§ 1
i o [ gia [204024 sEL
N E .
i ™
401 x n
K 21z 55\ 8 13 a0z
[ Ne Fu 141%% 1400
I A 1> 3 | [
| EN]E
§$ ols :_] ]J CYC_ADD O 85
5 H [[AaC
R § £ Ao
‘ ] K] 4 UZ‘ >
i0l 28
"c’; £ 21741563 »
1ot T [ u SEC ADD 03 5 |-
AGH A g RRASECARDOR,7 1o
I S E i K &
. s 9
! HEAD SELECT g,
off Ez |t 12 SEC_ADD 05 g,
s 90; 12 SEC ADD DOZ o
ol%]- 3¢ : RI7
o A'
AN EER I T ek
ol olr>®l,] MOTE: .ol
-} = mYi. . K
il 2
+ 271 . S
[

Al0 [READ BAR L

88 LREAD SEEK STATUS ree LITOTN\+

5 EUH >b
1404

wO'14'850 80

SNOIGIAIY

S
=

2L F I [ [916 04 334] 6]

e

t




I SAR 15

Al0 [READ AR U 5 b 826
O AR 14
5 - SR a0
JREAD SEER STATUS REGU YU\ 4 U234 2 % B 45
B8 7404 p|N401 ) . 15K
Blo_SSR-UNIT S HDW ER , U NS a! DISK SELECT _ g3
R-UNIT ¥
BIT—SSR-UNIT 3 BUSY ER  lyost , Az
15 [SSR- UNIT > READY - 5 .5
' erozmvel | | rio ' 15K
B12—SSR-UNTT 2 HDW ER TV + /Qz — .. - e ]
. SILTEY : : AR 14
89 _SSR-UNIT 2 BUSY ER J B9
gi [SSR-LNIT 2 READY Aoz ! :
+Vv |\ 0 15K
I le 2 vzl \1» R o\ a
24 [ACIS MSB 5 e 9 1 140! +5 1
B3 /ACI & 41V k) & 101 UBD b "
[AC)> 12] 14151 || 14193 2 U2 .4
B2z ’:J ¢-{2{140! - ne
g2 Jaci2 1) " ' > - | ' -5
AU 217401 +5 Qs .
' ] #0230 13 nz o8
A25 /LOAD AR 4 Bl140 g 1.5K
-V CYEY ] [ L BAR 11
N +v LT\ + A +5 B27
5
BMLACH 4 3 9 —4 ¢2{ 140 R .
U35 8,
pnoLACiO 5 b i sz ol ¢ G710 a 1.5K .
p29 LAcos 12 | 4175 iy |h4n3 2 917401 e AA-+5 Qo BAR 10
p2alacos > “ 15 2L 2 A
’ Un4ol 2 \ R 5
T+ +
Az __BAR 07 |}}I)4u>?-: J oz | & -E 1L.5K
2 -
n40l| A AT )
] RI5 e BAR 09
__1 . B7
’ N o\ 4
5|40l L ToRNO RE’ "
i@d 4 15K
8heo! b AAA-+ 5 B25
Q8
Rib | | _Bam o8 810
____OND BETURN a2)
g1a /18 07 MSB A22
ae_l1B 06 J Az3
I1n ne [ A4
An —£1B 05 A28
Aol 1B 00 ¢ A29
iz {120 75 A30
/ RI8 A3\
Al L1202 ,
/ o1 .58 - HNU B5
A5 LIE _ UeS\4
AlD /IB 00 LSB P lO 51402/
814 LGAD 1 =
5 (YC ADD 8 _ A3
5| Vbl |2 Uk
4174153 2 {440
2 US>\ b CYC ADD 7 B>
1 9 h|
5 - ¢
2
o 2‘ 1 4
AR _EN SAR = == Y UHNN\H2 ° 12 Fres\Lit
140 JI_,‘_‘_
_2' ves |1
2114153
S R Ll
e 9 U520
H i) 1402/
AL T .
" H i' .g. glj
5. ; H L3
sa i |
-3t I3
E:fi :
*, i‘ ! | 4
R H !
: ' h
AR\ : —2{14153 ]
3 H R H ] V41l W3
: 1§L g_: g‘l o] o 1400 o ’:)4I 1 5 CYC ADD U gy
- D e IPY i ) 8 ADD A
: of- 2 3 5
. - ; - 928 1] 10 ,@
§§: 2 DEL van8 ;q\ibozz\*‘v 131400 /n2 o
~ l 45 J i UE2\> " "o
I . Y vevm g 41402 4 B4
TN ol U4l ( 9 /14 2 04024 SEL
N& : o2 | 5{140C 2 L2010 £ M.
Dk : 2 : |
l il g | wi e\ 2 iz a0
:old tov [ne0s” olz
] © £ | %Rﬁ ;‘; :
Rf nlf £ - 4 1.5K ;‘;
Jd113E 3 RI1 als
M T i“ - 15K o|°l
! —0 VERSION TARLE | wii A"B', 1 v g 35‘
Y O °_Q 2046 12 57 | o< ¢ ez mRu) e &l FiE
ok F Sclt : 3040 24 S[T]YES T -8 T .01 .ol o
o L oF { %010 _i2 S[T] — GND I ’ I @
4o} San 010 24 3[T| ~ Az,B2Z—4 - -
) e o (1 g : T .
o} ) \ mc-— - - —
H 2} Q\’Ug NOTE: - . - - H
S e ) g; o - I.ALL TRANSISTORS ARE 243b4d . . i 1
N NS b i 2. THIS LOGIC REPRESENTS ASSEBLY 3015-6012 AT DATE CODE 639, 85&3
) = ks .
L& ' %’ohl

I




, -

Al LADD 2 BUS

.y

s$® D01

B e T o,

INC CAR -
Bog LOA-ADD AT /SET LAI ER 410
/SET DISK ER
B4 Seuse /DISK ERROR .,
LMC+OP_COMP
Al = [SET DISK SEL ER 4,
a9 LLLE NOT READY S
/SET WRITE CHK ER o
A3 WRITE CHECK )
/SET _SEEK INC ER
ACR CLOEK o
as SEEK INCOMPLETE
a2z LR OR W SEQ INIT
/D+EHD ACR C1OCK
A8 ;
WCCA 2
B3
.
gy LLWCCA SEQ
/LOAD WCR g
SET BOTH REQ
2 oo\ U32\e - - BI4
T4HI| 8 LT
317901 ! 0% q 10 /LOAD CAR oo
R9 5 . 98
~ 1410 V22, ! LOAD BAR .
/BUS > BIR 13 12 3 ' | - 2 1740 ) B?
A8 04 U4l N 63 12
9 7474 L 1o/ *ue2\L U
‘ us2 +V 13 -
j uz3\8| 12 9 o 2lu42\8 | | b8 7400
10//74 B Lol4Hy [ 41™%| f'&
I T T o ol e g IICENE 10] U328 (01) (WCCA DONE) 54
*¥ y Lol "L 1247402/ | [7aun
13 +
== 7
Bio LT DATA SEQ I 2[5\ 12 T
3 | |40
gip JYALID IV 2 |2 { .
13 &
mp LT READ o BIR 2 EXTP g,y
(/EN BIR 12AC) NU 429
/BIR > BUS
= I/EN BIR 22AC) NU pog
L /GATE = BIR 1 ga0
L__/GATE > BIR 2
10 16 024 9 PG Pl g
u4sS
/BIR > DSR T ey Lo
' 4 02
B2t 14 '_5_.J|5 o3 Liing BI3
2
U443\ 1!l 12
1 1252 5 ‘ .: BIR 2 INTP o5,
ls
5.083 MHZ , 8 10 12 9 115 ] DIE
AZ9 ei2] ! - o |065 U — 822
/EMT_SET WEN cloe ¢ L;"‘”“ , 2
|
A3 o2 Ll 9@0—4 . 4 (b10) NU 82|
: 5
[HH I" _i
B7 n +V
az4 LROR W SEQ INIT — Z
A27
23 LDATA DSR CLOCK
4, . p—MH WRITE CLOCK g20
: oilaz ACR LSB o5
uz4\.8
Hoes arasaoner || o[es P
DATA
X[ |eie WRLIE MH_WC+D
«FF 3 v BI7
‘ IUD! c"’g‘aze,* VoL T )
’ l g | olo|>|i
1| {as DATA NG WCR =EE
: % [ |1|apy LEMT SET WEN - : 9/l
a0 . '~ , LINCMCR 515 |GIS5]e
[ - :p
A20 LEMT _INC WCR g(f: ;g
wliel ox|y A Y e e ——o - NOTES: : ’
is]is] 2 Al B . ——— - . NOTE: _
e I g lc, lcz J—cs lm ‘_T_-CS l‘ce . R 1. THIS LOGIC REPRESENTS ASSEMBLY
NEEAR - o8 °‘T°’ T° TO"T ol =~ .. 3017-6008 AT DATE CODE 80e. FETRY]
0o 8 u.‘g‘s ) GND e o K N . o R® . ‘ ' V..___ X ?\‘Q.:
0o ® o A2, B2 ——9 @ .
° > i - o - +V i
» ’ “:}u ‘,r

s

omeTm

g e

R

T N T L T TS

T S W T




T

e

Tl el al al o -
1 e o o -
GND 00— -
) ' ] »5\:
CrrLAC 15 Mse 220 ] 150 /AC 15 40
A o LR R o :
. ‘ t <
Y /AC lh 220 150 /AC 14 A0S
' - RS Rl -1 ,
'“—MW*SV -
/AC 13 220 150 /AC 13 .
Crzao— 81z
7 R RS
LEAS BHAREY -
CED—/ACV‘Z =1 /AC !_2 82D
I A4S Y - . -
ey LA 1 20 | 150 - /AC 11
Ru RiZ 85
i N «|}-—m—m—#5y
/ .
AC 10 - /AC 10 oy
R RIS RI& -
] —AAA~ 4S5V N
220 150
caz AL /B 99wy
RIS Rib
1) A W\~+5Y
220 150
CE}LAC 08 LSB - /AC 08
| Raa RS R45
/LOAD GBR 10 3 J2Ia\ ¢ | 12K s L sER\LL [-«m.-| 1 +BY /ac 07
o= 716 . 741 )P ' u
R4 21 23 A o5y
2o 9 m)s [1.2¢ /AC 06 pim
= RI7 RIB 7416 /> -
- ) RS B Al |7475 M
NT s G WA~ ¢+ 5Y
Cap EIER C o L REG — ‘ n_u @3 LZK /AC 05
RIS R20 7416 All
A4SV ® Rag
ST ' (443} e} . +5y
a5 i1 OVERLAP SEEK s 333 \_4 W /AC 0L o
RZI R22 7416, 8
AW ——WA~ 45V 7
220 190 249
1] —AAA~ 45V 5 ;:1?6 ):}" - : Y4
COMP 220 150 zz4 _ RGO
A : ‘ :) - ™ Jac 02
. K25 RIb . (
.H—«N\Hw —AAA-+5V 75 14 9 7&4,1‘6 8 A2Z
JCOMP 1\ 2 150 RS)
GO~ 78 3 l-uvvv-+gv
i ™ sy 4 0o ;13?6 \D 1.2K /AC. 01 AZ)
@AOAD SAR — ~ . K32 5y
0 ; ! . n
'”—"'\’W—T—-‘V\N-JSV 2 1 ;437 14 1.2K /!\C JO YA
CETOLUIT DATA SEQ 2w | 150 3
23 RS2 /INTER C & E REG
A A5V 7INIT OVERLAP SEEK "
C_‘f_,_g_d,ﬂ/msm C & E REG U 210 150 | 1 Db
; RYS ke L/IWCCA SEQ g
(EeTOLREAD C ¢ E REG L 120 | 150 [COMP_IR
R3S R36
A~ +5Y /COMP_IW  ppa
(o READ SEEK STATUS REG U220 | 150 /LOAD SAR .o
e o L [IKIT DATA SEQ_
Hr—VWA—9— WA~ + 5V
(Caray/READ_SEEK STATUS REG L2 | 150 | /READ C & E REG U g
R3S h4D
. . /F{EAD C g EREGL 4y
| |cmzorean aap u*P | EAD SEEK STATUS REG U,
ie: | RO 42 | /READ SEEK STATUS REG L
S T A W~—AA-.8Y 805
T . R% RES /READ BAR L 0
. § 4 +
e || sLene [ e %io [ 12K 5\ 4 _/CHC
—— - ' 4 74:6):>
R R B - 5V
: ’4\] M T [799"™" reAD C &, -
| 5255“‘8 R R = " 0P CONP
F RN S /SET DONE L TN 2 : 13215 12 /0P LONP
‘éi N ‘BBI 16 y alz Al
I L] /1B 07 9 {773\ 8 MSB IB 07 QACO7
SRESE| @ e}
1% ko] H
T t /1B 0h s 225\ 4 1B 06 0AC06
E[ w . i Az9 @ G D) mP
L[] e me LS 18 05 0ACOS (g 3]
W | . -
=1t T I: /18 Qb 5 T \\L 1B O4 OACOh 2
;5 g ; Aw \ 74'6 GE E
z * H H
- ' /18 03 n 225\ 10 1B 03 0ACQ3
527 : @ —CED 13
I B @
c.,;; :\Rg | a9 _/1B 02 {% 1B 02 QACO2 ]
sl [Fek | B » . T i
~ . . - -
§z §§f' g L1BO) _ ns 1B 01 0ACO! gy i
P o) I : . : H
§2 §’§ fl gap 1B 00 & LSB 1B 00 0ACD gy M§
1+ é.g' | NOTES: 1. THIS LOGIC REPRESENTS ASSEMBL 20-6002 AT DATE CODE = 207 H
x :

12



2 29w

Lx J01

f

!

- . GND - 1 .
5e CAR 14 ) 2.23\ L@CAR 14 =% :
' 7417 -
mo  LAR 13 33N\ 4 7417/ CAR 13@
741 ‘
s CAR 12 w4 i\ 2 CAR 12 &5
a3 CAR 11 @ fZaz\Nie CAR n@
2 417
805 CAR 10 9[zz1\ 8 CAR ]0@»
- v CAR 09
Mo CAR Q9 2 7241,7 4 - @
azp AR 08 5 [T\ L _CAR 08 oy
- 7417/
as CAR 07 1 733; 2 R CAR 07@
. CAR 06 1 {z7a\2 CAR 06O
RZb 7417/ =
aps CAR 05 sz 6 CAR 05@
- - 7417/
g3 AR OB 9[723\e - ~_CAR_Oh
' ' TNe Y CAR 03.
nzs CAR 93 3 ;_42,47 '4 v - @
: CAR 02 1 ]223\ 10 CAR 02=
LD 7417, . N @
0s CAR 01 B 71'42'37 12 5 _ CAR 0l~,32—,-3
 CAR 00 13 [zza 12 LSB CAR oo@
Z31\8 § b /DATA REQ SYNC ol
aos DATA REQ SYNC . [ 10]2409°™5G ‘

- READ DISK s[zz2 )\ ¢ READ DISK@
Yy N R o 7417 RS oy ~—
- i ' <+ .
@/INC CAR 2zo 1150 IBIZ 'l [R43 /ADD = BUS ,pn

- RY  Rb Re Y > |8,
: TS e /ADD = IB-q5q
b /[MDB 7 — —— MSB /MDB‘
apy LMD 7 4300 3 %o | A5
| 390 | 330 .
pip LMDB 6 - ‘ /MDB 6 &
) 6 Y5V —AAA— R9 RI
BIl /MD 6 20K H) IZ i % BZ 5y
N / ' . y r
aop LMDB 5 - /MDE 5 D)
- 5V - — ) R
pos LMD 5 4300 2 %- I AA— A~ 5¥
_ »0 330
o3 /14DB 4 - : /MDB 4 )
/MD b v 420N " 10 1)) R4
ACB = %0 H—AAA-9—AAA~ «BY
a5 /MDB 3 - 50 | 330 /MDB 3 &
e HD 3 BV =R 3 JEN\ 4 5 Rl
Al4 741 "}_?33"'*""{:5*5‘
ay LMDB 2 : - /MDB 2 i)
ALG /“D 2 _ 4304 vl - ! e %. P ‘I‘-—-—\mA'V—‘—J‘wV"SV
al /MDE 1 S— 50 | 330 /MDB 1 @&
- +5v
- RIS KD
A dson ! %o 4 | —AAA—+ 5V ,
n
spa LHDE O R %0 | 3% LSB /MDB 0 oy
ey LD 0 VM i %. 0 l
g i
B /BUS = BIR .
10 % 823
aip LIWCLA SEC 2 e : JEN BIR 1U =~ EUS
kT m 5 ~ EBUS
J}B‘ _'——'q Za4q \! 12 7400, ; 828
o N —3Qrs/ T 2L _NFI3N8 /GATE * BIR iU gpn
iy B — 5 o e / IR 1 BUS
< -
7476l —Lé-o 240\ 4 5;350 2 - EN B L 827
- ;0_7_5’40 ] %’ b__/GATE = BIR 1L ,m
7 F-Ozaa 0\ 10 4 3
R2) R2Z { , i}
: v " gy & 74028/ 1 572;5;0 L /EN BIR 2L =+ BUS e79
HER I H \ s |
RHE & Eqzaa i3 1 2 %’ 8 /GATE > BIR 2U .
i 2 Iz b 14 IIOW
RS i 14 2 ! 0 .
SRR @LAS'S'EM——“ Z3N N\l I 745\~ 2 /EN BIR 2L ~ BUS ..o
:fgé g DATA > ~74 47476‘5 |’L 217400 ﬂ
R LA\ b /GATE = BIR 2L pop
° ° 745
: j;z 3 \Z 53\« s | ]
fERNE B - 4 )
BN iNfi —Gzan\e 93 /BIR = BUS pp9
i N DRSS :
: of: RZS
: oH ! " % 10
T3\ 3 OL2b—amn-asv
X =/ GATE DATA@ 5 12K
+]: ) 1
! K §l‘ : D0 By O LLATBEN L /REQ ACK g7
d. [ RS 2 45
: N oprs —£GAIE ID BIR ] p
l e [l & ZEAETOBIRT =[:
k4 13 -
f= ; R4 A 3
z|? 48V
EIEL N CAR 15 L2k | s [z24\8 MSB_CAR 15 =
! r E ezl N : i 7417, - . - 22 - 2
: H M B O— ¢ S ¢ o,
5 a _LZI_ L’)_L L«l csl u.l H A
il i3 ] o o of o] .o 13
@ L= ], . v
+k szo|F|az.a2411.422 4310 I ]: I I I T - g
Sli |35 ©|¢|B2'p12:817:822 831 gNp: . &
S LE . : r
! “»gr;.. NOTES: _ _ S : i SK
§ 5_;(,:; 1. This 10GIC REPRESEMTS ASSEMBLY 3020-6004 AT DATE CODE 507. t“
' §>! ' ' - v . .:JT
+| |#g3) )
% !E,




(o 1B01 MsB o e 5V 27y 8 mss /1007 810
10
IBOL 220 150 R @
@D~ 8 |2 ot
) R2 R10 y o) 4
220 150
~ 1BOS " 12
022\ /ivos B59
R3 R 12 1428
¢ p 10
] 220  1s0 vz
== 1BC4 ’ iy 9 11428 .
= Cin).3 /1002 A32
R4 . Ri12 237438 B .
S—AANA—B—AAA-§
220 150 4 Ui%a b
hoby
@ 1803 \ g /
v21 >: 3 1D03 -
RS R(3 2§-438 Av2
P N——v\-o ST
220 150 4 §1438
& IBO2 2 .
v} n /1002 BL2
I RI4 13 |43 "
—AAA—4 4 g
U\ 1
Gz 180! 220 180 N vl AP ®
U2
R7 RIB 1438, b /IDO' AGO
‘ ; = T :
220 180
@mp—1800 . e ®
= 1 =0 w2}, b LSB/TD00 B32
A4 5 |1428
o L5358 4,
220 |50 e oA\ o 1"
n U5'+5E,.U,\5'_ 5 )149/ oY+ )8
w4 2K L2ZK*% - 7 1410 Jove
" o—=8 \ SLcT
Y Judl -
4 +5V 12 ] 148
w3 l L2K ’
p— "o Ly
g 0aT\ 3
I B
W2 L2K 10, 5
vai\ 8 U344\ bk A
VA 9))14& STaH Zacia D)
INT ADD2BUS AL [ o . / ACO9 —®
@ © i) Lonee
\v/ 4 )4s @
B39 /TQ0K 15 u 10 LB /ACOB o
sio LTO1X 34 /ec09 Do)
pap L T02X | z /Acio @
gsg _/TO3X 98 /act D
231 _/T04ax 131 /ACi2 D
ac [ ToBx 12 /ACi3 &
g2 L TOLX 3 /Acia D
pse L T0X 5u msB /ACIS =
> 2 oL VA7 A
S =12 ap sl SRz /51 >
- 2D 3 -
o Llip gzle als 3P 1 /[rz os
.o 4D | ap2
= Yo . §§ ‘2 ¢i2 25pH 131 E,C o 7 /3 -
$53 94080 S 2l ep— Jea
Mm@ Tez U7 TP
a3 1478 442 /F5
o PR i =
nis /51
"8 28 RN €9 Rib - 2
SN R Sust oIk L sepf ok
&3 %’, S 14 w ol H ! STRB
o 5
Sh 300ns @
[ Z He —
) [SEY
}* @« 5 17432 =
Eg 2 i +VZ
pEREEE It
i s @Za /e
' i usi E
LH g . -rsv.%ks & fa ':3 @
Y 2bh=
~5v A ele = z"
T Tid: T egNn N} 5
<> =T B . (20 &S - —qua\¢ /x2
NS 2K < v, 447432 @
E 1 o . 1 7
~|°] 3
Y g g3l [Zoix s Yoae\ v
) 7417 /x5 A
g Kl b | /x4
' < : i A3\ AOZX i\ 1)
NG /OMA INH o
i ¢ Us4 ) 8 >
i L E T e Aroax ‘7' L4 I H
foll
clfh =F
mEBEAR »
F{ol: prd
HEiE | 2k
+ i GD— M HH
8 GEED—e KM z
=z ] fe) 14
iz us-8 GE— o
A e, o E
4 e H:,ﬁ § GzD—
§ g §> E B4, Bb o ca s P X ED— NER
Sl slp Nt L8 X L8 .01 =x .ol § o
O A L ALAL _GND IT“W IT““” ¥
m AudAuS m?




0 4
oL - 2
b \D ues REA AR L
' P neos) ) L Jeer? Lo 3 @
lap |
® [¥3 ap 23p4 = / STATDS REG L
3)c, Ve b READ SEEK
L U4\ 10 y 2 3% ;__J" 4 1438 —33D
2| C3d 4|8
le2 =) 9
D, Ues ved), 8 /READ CRLE REG | aD
4715 10 143
3 qu14 \ 4
/e 2 3, /
R, : U3}, L READ RAR U
O > L 4 {1428 : @D
qui4 "\ 12 Uba\ 3 ‘ . :
1404 2 [ 1408 10 g
03\ 8 / READ SEEK STATUS RE 1) D
j 9 |14328 :
- X 5 AVL3 N\ .
U3\ 3 READ C2E REG U
Ix2 L usa\2 2 ' @D GD
@ % ; SACAWY ‘ LOAD GBR
a - 2 ova\e 12|18 ) vA @D
’ \0} 1408 | .
BRAY ENTER C &2 E REG
5 2 1428 / GB)
o2 "
@JFV i YuseN\po! [ 10)q42s 012\ o R /INIT OVERLAP SEEK D |
: 740 4 Jra3s .
- e /L0AD SAR o
5 vLs\, 8 /IWCA sEQ
(O ai: 3{ooe\ b 1o |9458P —@&E3D
3 1am1) .w-
/sy = uus): A / comp IR
@/FA L U3\ 2 4 L4328 LN
1 no / INIT DATA SEQ G
/s 3 Jue3aN4 2
d 1l COMP TW
© @ S B £ @D
: .
2 - L4\ 1 CLK
F uBL \3 13 7408 ‘ 9 ) 8
@J o | 400
40 FREAWT! /1001
“410
@JACOS ? 41409 2 -t BUSY 2 |1438 ®
e
5Aus b 9
g ugT\. 8 (5 Us7 =N v
R2I 10 1400 Lc 12 -
+5V 400,
amlop comp e 1476
R22 +v 4l off 1 /
2 Je5\ 3 1000
220 y 2 1438)’ @
[} /
AT IDOWL
Al 12474 @
ENTER CER 3 T < _| g DONE
® /rcoe
) _/RsT
T\ /acia g _/INTR 9 —
! e\ B TROT AB5
1c 7435)3
5 a
BN /INT REG A28
s §-ezg
R23 414
o L2D pg
‘]’4
<+Vi
pes/ERIN 3 YoeeN\ ¢
404
§§ :
pr2 g ge 1%
SR RIN L
P e H XK 13 12 !
éi-sg bl @/ _ ‘,7)4? VL8N 1
;g g ‘ R24 sv 1438 13
: -+ i S -
¢ 5 1078 V4L 5 \cea\E  InT ADDa BUS
B2 Y3 % '210. LA TP VP N - 14C 8 a U5 [ |741c 1404, @
——r= Ke2 780 T S AN~ + 5V
O HI I 137 L2 1.2K
st R 320 veg), 3 /sELo AS2
ERER BN @/34 5 AusEN\§ | jheze
ISy St - bl
l 18 2K % ;
% g (o4
FN ]2
e bl By | z
IRMEL 2
1) A ~
Tl u‘\g (A
AR t -
e H s (R4 H
| i 22 ~
ol 20z nl>
o gh ;.— ] b ]
feed '} A T et o M -
T 1 17 o O ol %
N £ o ¢ Sic
l gi 1 moo Olml,
& °N= - A g ]
.“’9; o} 5|2
=ik En g P ¢ ] §
bl 2l 2
ieldla g} >
g NliZ2_m -
o K R §>— wl[x
ol ¢ B3 3} H L
o Ry 3 N
o|8lp” © ! :
lIelx i :S:;
« I 4




o CAR {5 MSBR

(AR 14 Yy . R33 249 45V . %232 b B /MDIA__ g 4q
r25 | ”4i v),-8 220 150 /mMoLA
CAR 13 Ay 10 11438 _ | 89
e 20 150 J Ra4 =50 e 2 _/mosa BI8 "
° | [ 1438,
GD-CAR 12 T [ 2w Tem N %‘;8) 3 220 160 : /Mo3A _ aq
p 9
@CAK 11 220 150 | R35 RS @ /MOBA 813
D —AAN A, 10
CAR 10 | ¢ 2 ) € 142
T R27 | R43 B UZZ L 220 \£0 _/Mo2a  apn
[ b 3 4z ‘
—=__CAR_09 220 150 1
€= < ] : 1 R3u RS2 3 .v4'37 P Lvoin gy,
Py 1 ¢ |
Gzp—LaR o8 J ‘ R28 | R44 N %Jg:e) 3 220 150 LMOCA__ pig
4
- 4
E—CAR O 220 150 I R31 RS3 e _;)‘g b /NOTA A9
4 < 3
ED- CAR QL ] R29 R4S LT\ L 220 \60 / NOBA A
G2 05 220 150 . J | =8 RE4 oz 3 /NOSA___ acq
] - J
ED—CAR 04 | ) R30 | Rab o ;’3 Dce 220 160 [ROAA _ pga
)
AR 03 220 150 in =9 1 res Tuz )2 /NO3A__ aso
CAR - 12 ~ { b < 11438
=D 02 { 31 I R4 | 3 %;.)n 220 150 /NK2A __ pes
CAR 0Ol ° .
o> [} 220 \50 T R0 R56 I3 M / NOIA 8S3
CAR .  —— 5 ? 12 {143
= Q0 _LsB 1‘ RB’).IQ% | ) 3 A BB ") 220 150 LSB  /NOOA 851
Us3 1 ;}
vzzo 150 2. h4 i v 23 " +5v
13 _% R51
@ /DMA INH 1.2K 3 8o
S 3@0‘ [eme o
ust
p44 L MRST 13 12 10
JA0s3Ne ‘iﬁ) 12 uis YeLDmas A45
- L
13
AL CPHI 9 |u33 %5 Y= *
14-H @
9
g2 L CPH2 ol u34'\3 CLK R58
I 11 |4HH +V1 +5Y
/ _—/ }58 CL ©80
DATA REQ SYNC 12 RST | ‘ 10
G o ) UI4 )% /DmAR A44
U44 [ 3 T4
150 5V —L‘f-c 43 R59
v ,
R0 +5v
S48 - 74H76 , " 4H14 ©80
d ) Q ‘J34 12 2
4 SET i 5 vl
‘g % 5 — 114411 ) DS“C 142’>8 pe 6—/SMAW A5
1)
A7 mBSY iz [0 12 *VI r I
14Hch +Vi vs4 \.8
F= REAT DISK T4HOD,
{ /RST @
L4 )Dl: [ZNC CAR
woldmsape Y% asesa L [T\ 2 vRe) & [Lia\8 /AscERT DATA £y
2 Uas ‘P \ 4104 READ DISK 10 1408 41k
> ;7;54 | e AP . 2
4G 2 T2)eseN2 [ use! | 2alui4) 4 /CATE DATA gy
4o _¢lis A B ooslz 1 g2))nsee . 13 11408 141
T AR LR JTEXER 4 1" = 5 | udn 8 -
< 5 |- Qc 2y !"US\S " a . —404 .
Y o Gle u.,))-,:fsw/ 54N\ 4 uste \3
8 B [%HOO, | 7408
U7\ 8
7408
45V . ,
‘ e, * LeE mogd 821
U35 Cie U4‘5 8
_ f _VVV“"—: T V'V’_V'ﬂ S 174z uIB
ars /7TE 7 MASR 2c¢C ‘L 2z - . % , =
N ® v MDOL
o LMTE o , 2 }742¢ Bao
) :;;‘I:}::’\ ) ° NDOD B30
25 Ciu =
/ GF—-—JY\Q/‘V-—H“ ™ _V'v—" e N
IR E @."»:E 5 290 fcle] S Y )
it |: = Jorn A b e MDO& A3G
yire e |s —~—//[B 4 Y3 REE
[ - {3 [ 2
;;.§ ié ; ) UOS., 9U~U { Py MDe3 B28
REES § N 350 azo . [_Q =\ 8
i | % ] | Y= B
© A\ z YN A < v25
——/mpe 2 &s0 ‘J' 2320 5 |Ha3e L —
R E @/N‘DE 2 . _ 1542 MDCZ B43
DT lREH T JERS DA . - Y
l NSEE 230 230 ¢ A35
) i‘ T EF LEs UEG - —J
.:‘: 2 s i 3 . = el '
Mo L2 4DE | se0 " 330 ) B | , ia
NN @/N\DB o _ise o 2 -,g.‘f;>: B24
H={3| &) 0Z5 ¢ Jg UG |
SIS s
o ple g 390 330
Skl e b z
il 8 2 v >
N F * o] >
L 1o M |- - mY
— 5 & : : P
: ~f s - -
olik I} =z y K
9] § Jf| s52 ol
3 Eis :iog
ol |E ﬁ::’: 2 3
N S I L - “t g
4 < N 1 - -1
o P L o e
g 8 KXo ; P§;‘ ST
6| € *ng e z AR
3 I 14 4 S 212K
[ nx § = &
w Im 2 v z
1)




¥1 201

Yi

+EV o 10t : i S
~ 5083 MHZ
/’ C’ ) -
A it
T .ceuf {
i ‘ /PMC_ s
01
30 _
B 6 JLMC g
g1z /PSEUDO BUSY o
' DATA_REQ SYNC goy
B2 /REQ ACK
/BIR4DSR _155_____“3_&_"
A29 TTII.'1IN R A3
A2g —/DSRIBIR
4
A3 £BUSIBIR 5
. 12
A30 _/BIR3BUS L,‘;
13
10
g27-BIR 2 EXTP . -
9 alelzjuzdyie ls __&&___ZQ?MB;, .
740
g2 -BIR 2 INTP 1U24\2 _lg@oj “ '6u4sl
g U35HNe 11470
513 -SET_BOTH REQ T P‘- '2 ATA SED gy
8
13 12 7402 Y 2 ,
gg LVALID W '% T :
R22
INIT DATA SEX
i SEQ j '[—/w»—arsv u UNIT READY g3
. - . 04 S !
87 {SEL DISK READY Ko 13 W 18 L4 \G 5s
1404 Lo, 2 rantt REQ
/141T_READ e U4l =
B9 ! —H1476 ©174%
& o 4. |is ‘ l_s 1]
B4 — 2 7
"O 032 T l__i l Y . N
A7 -/SET_ADD VER ER ~' 1111428 W 4_&23)6 /SET DISK ER SENSE_ ,q
L R S S .
azs DUS BIT 0 |
3 uI3\ 4 SET ADD VER ER
gio MH READ CLOCK »-@ AlG
Azq DUS BIT |
RIS .oy
AlS /256 EN [ ) o uI3N8_9
Az7 T VOLT 1 { v Ju '3
° ? 2
a4 LLNIT DATA SEEK - ) | talz : '7‘2”&}3 /DUS 3 pze
*u23\ i 'w a
Big 24 SEC_ADD_ 04 _ | 1zhs00 o '2 oA\ 6 /DUS 2 5o
5 l toju2zls 9 8 517400 -
|
Al 24 SEC ADD 03 4 o o147 |, | % " 5 . 2o\ /OUS 1,5
: : - TR A e 7
Alz 12 SEC ADD 03 2| "3 14 e _1ju3i\i2 10
: 4 g/ [14HN ula .8 /DUS 0
9 2 o 7 2] N A A22
BAR (LSB+2) 10 T L
o [ O / Al3
’ Y .
Ao 12 SEC ADD 02 13 : I ] 3 _
: 748 '
- 7 2 usz)caz /SECTOR COIN
As -BAR (LSB+1) | | [1410 Blo
- - < ] - 7 8
o HE A 1 - RZO 034\
H Ay AA— +5V S 1401
: N HS R
sh % §1 aq £5€02 KR — +sv .
tl§u24>l i
| U34), 13 R23 =~
» _ : A5 /SCO03 Ri8 ey 40 12| 7401 b ANA— +5V
HRIRESH . /scon BIT 93
I g v
b z \ g ;
I l . |i] g2z BAR LSB o
| |E by | e 4sc00 B +sv i
- g [ £ +SV 24 §§-
i z " ) O 7
LLH %1% 15 1% 15 7% ot |
BIF E QlsfmamS o o s . — |Yes 2z
15k 1 A A
of | R-I: N
' 4N E M
o nH —
ng S
| | pnlt 3l
! [ ®
5| |59 &k
Y

¢

———




MH DATA CLOCK .
AIS
q-;:l ln QT;I lu
arp JCL DELAY @ 2 s
V64 - _L U6SsS
74i193 74193 2
" /SET DELAY _ 51.2us .
d . - ® 25.6us
3 M 19.2us
35
0 M B26
aq JCL_WBC
L1 s
POAL Y 5 . 5 2 .
v 4| uss wt| use -
e 74193 1 74193 ), v
o——2 2
’ iwc 0 0 4| ™7 s SWC FULL
/
- 7z /DATA DSR CLOCK
@_ 15 15 +V A5
| +5Vv
an 1256 EN : Py
+y /FMT_DSR CLOCK o
/WRITE DSR CLOCK : ey
Al = 1—3«2& - 2 14122 X-DELAY
a3, MH_READ CLOCK e o ; ‘A3
823 /MH /3 2:{%/2 +V —&
__MRITE EN FF ) Soea\ 2
AZ3 740
i XBG
sa FH_READ CLOCK ? %
RO sV
FH DATA [3300 e Camne
B29 4 /DISK DATA
®__—:5 B30
3
e
DSR CLOCK /| vez ]
B20-- 5 8/°
+5v 7476
n.l - = ? )
35041 o7 oz \13 (x)_(wBC FULL) _
_2lre08/ ' )
oo MH_READ DATA |, U,,‘},o
racq

4= JLOAD WBC

: ISF S
1N T
TERH
;é‘r\
"h‘hv‘gg
[ ks
I
e g I
a8
1’% ‘ ¢
I} |i§
r"" ?§:§
D!A XN
‘1t Oale
wl; vl
oli [RR3L
2 [AMal:
o (34 ‘,‘
Il
"é§ As 3k
o= M
o I nil
i g‘
\)
{

B AT a D dale S

2

980 ©2d ¥iad

~Oliaiu38 0

) X
4 Iz l/l C
ALY E-Cﬁ U;>6__20 12 ©®
%L 4l ves |7 28 7 o] vez
5! 74193 e w2 Jws [ |mere], WBC FULL ~
.- oo ——— -8
10 2 ‘w4
, f 7
v !5 +v
4.5 JWRITE_DATA PRE
/3
;5. /DSR_MSB @g_ .@ o @8 DATA> ADDER
L e 740
B28 WRITE DATA o )
/3
ooy ARLSE__ aJENE e Dy o /COMPARE
@ 2 (3 17 \u2 10 10
3 7404
Q 2
_'x'as./NCR = ‘IS / :J-/Az 2 .
7404, 3| . /WCR FULL .,
/INIT DATA SEQ + B =
A2 -~ ) E-
e .
[ e
Az /INC WCR s Yoia\ & o] Ye!
740 7476
_l "
-TTI
4V
(e]
+5v ) ) Rz
ALBH lc; Yz fe3 T ica lcs Ico 7 Y A )
8 .i.-ol J-ﬂ! . O/ LOI . O Ol - g
r2,B2AC - 426 -—C'N—D—I—I-——--L—————I———I— T | ] g
(o4
[ - VERS/ON TABLE ]
L OPERATION T W! 1 W4 w3 wa it | we 10
t :_&B__/_rrs‘ = YyES IVES [~ | = _[VES e
(6 RITT . -,
V12808 205 wostscel YES | — Yes | - \Yes | IS
bt eee | Yes| = | - ves |res | — b
oo 2O _YDS - »
N
NOTE: . . >
1. THIS LOGIC REPRESENTS ASSEMBLY 3040-6007 AT DATE CODE 516.

e OuseV.

———————

SNOISiA3Y




S

L LZ 207

WY

[)

V# %’:;“N aOND

oI

14
g xi0

was

\..‘u'-"""" ,q‘l:cg"' ﬂ‘

CIOOPE

saasnpuj

7

ND'1@'wISIC WMl

Saen

2 102 s

b= L0CN-00CE -T

1 4
L

wigmne 11V

FININGIS

Lt e TOYIO 2°9C7

tvn  fOom MO wew ( Onoaeve

3bes

NOILY DI idvA $§3'GaV

ves MOCA 2

EN ADD->ACR

s fuea )cz X o
, , 7404 _@
e /DATA ACR LOAD EN .
/INIT ADD VER SEQ | '—:3,0 u3>3 s ACR LOAD EN
A20 0w Jra10
b
_._’{ 8 @
| ves
7474 jl)
oot 9 | /ADD VER SEQ FF
0 0a )2 [ 4
/
15 MH WRITE cLOCK O i r—rios P le
2 0
. U«2 O 3
@a ] 747 3 2
404
. T% 3
cl ADD VER SEQ s[0aa\.e J7
a2 7404 -
® 2
35 \/ 12
R6 /3D——— i VADD VER CL WBC
Y O guiil 13}7500
I A
ae LFH WLO ER /SET WLO ER
8 FMT SWITCH EN :3@_’/2
‘ 7404 +5v
48 ; R9
2 1.2k
— 2lvar 2
us2 13 |T4HI +VOLT .2._._
el 7470 el
9 1
p-—
@ 9
T7 ® oluz2\. 8 /SET ADD VER ER
1117410
. 3
A 2 %‘
"
‘ 2/ 3\ U4s\ . 8
* 10 JTRHIL
us3 \.v —_ .
@__&‘7@0)’
13
16 14 5
4 P ve2 a{ur e /MH INIT READ SEQ
U3s \ 6 /| 7476 317410 -
._‘).8 5]7408
L 4]
DZ 10
READ DISK ‘,,“;,4/'/0 8 /MH INIT WRITE' §_Eg__
Bzd — D) )
o —
[}
3 © (? REAC EN FF
va3 .
.; m4 7474
7404
o2 B
s
e “
4 AU\ 4 I
READ TERM 3 [T 2 E@"L‘
A23 — 7404
NOTE:
1. THIS LOGIC REPRESENTS ASSEMBLY 3040-6007 AT DATE CODE 516.

a2

AIS

AlI9

B9

B7

BI7

85

B4

A22

2980 OJd HAd | d
NO'141538 30

SNOISIA3Y

Z 8lc Oxd Wad [ D

e

-9
3iv0

LSLAVICY -

- we s e



~

; (%) 201

REA 0 ’ U3 .
(cos H-LREAD 0 R/W_, ”@/‘ 21053 K 4 /SSR-UNIT(*) READY 48
R2 | o3 ssv I |7200
- 300 12.0. .
arg—SUS (%) 2 ZTN ] 5 0L I = (7/;’;4):4 L TEN £ Y_ g3
> INIT SEEK / 7U40'u3 - vrS 517438 =
77 7208 [ SR-UNIT(*) BUSY ER 45,
s BUSY*»DI!KS I B _[
U Uss / c3 Vi s3
A 2974 2474
226 LMC 25~ g v 7 ,
N6 = /PSEUDO BUSY 2 s VZ4 g 9 |)438
7. g
42202 rfﬁuﬂ\ﬂ /z 70“043>08 ?; ﬁ;’o
IRk ., ot Vo208 L7270 # #
112400, “9ra04 17 173 y 3 SEEK a7l
ADD ACK . 3 7 8 q
@/ = 7 . e 7270 o nl o vie [ | UNTT (%) HDW ER
6_TP=ADD ACK S T 7474 r474 , SSR-UNIT (%) "‘f' ER Bl
s24-ADD VER RES DELAY z P s e 8/R OR
‘ - w3
°7 ‘L— iz { 127 p 256 ENpgjp
355 Y57 o.6/ADDR 37
/SEEK INCOMPLET. RE vy Y L%” STROBE
@D o L | 2l || |7
V.34 /7 8
O " ves u34> 70 LOG ADD INT
[- ROOJL ra7¢ | 1 94 P 8|7¢0/ s22
(e37)LL0GICAL ADD R A % .
INTERLOCK . zoa 1z o} W) SEEK 827
. 749 INCOMPLETE
5,9 _/DUS (*) . 72 1 r 70 ¢~ U422\ 3
U4l \. /! 27408 K4 37
44 _SET ADD VER ER I3 1r#00 2 70401 824
s
/MRITE CHECK J 2O FILE _NOT g23
2z > #73 | RI1% Loy w27 RIZ — ¢ 407 READY o
» #5V] |
@/HLE READY 3004 /1204 3004_’20"”' 5 I: v L AR AT ""
30 HH_WCHD 1—13743 o
o1t \.& _/WR
4
U2 70 [ E
@ 5 T\ p 7(.;/3/3): 5 /ERASE GATE 755
45 WRITE EN FF £ |98 ) Pz READ (o7 )
43 READ EN FF L7438 GATE
/READ CLOCK . /3 " - .
(caz > u’3 33 MH READ CLCCK /5
©17 | RIS _, 3" ’s ':; S _Lsv 2 sz,
3o 120 oo 120
(cazD/READ DATA =55 I- s, 775\,3 i READ DATAs
rsy rsV -2
777/ INDEX_MARK r","’z‘[ | — TP-/INDEXgS
@/SECI'OR MARK i 2 1P-/SECTORAS
\anlZZaW:} /MH
SECTOR - BIT 16 °’9 ©20 W P32 =
s 2T e Qi ZDe Inka pazh %74}5
/SECTOR - BIT 8 R27 7 Us4 7
AAA— FEV s /SCOL 47/
Czeo ; TSy r26m 98 AN . /3 7¢3a)°
=z /SECTOR - BIT 2 B 22772
o2 sz 12 mEAN/A /SC03 46
Cez5/SECTOR = BIT 2 Vs|ars7|, 129528052 g
L 7 . o N\ 8 /5C02
77 9 1774 /.
174} 2 7%9 1 7
13 vz \3 /SCO1 49
V&1 /|75 / %02‘ 2 AP
2oa w2z | w29 — w5 ﬁﬁwz & 40
+5V AV 214 rv m o g 2934
R25 Vezp  F2K . 4s LN
U . SElFrT -
3580 255 23 1317456 )° _/0ISK SFLFCY (237D
£es £28 —{rarr5145 n ZZ NS _/CA8
5772 DISK SELECT  *V v — 264 73 Z__.J—Ew‘v P 26D
479_CYC ADD 8 s S99 6  /CAT +32
CYC ADD 7 4 1z ] / 12458
e — | LLAE Co75
114 743, Pl
s\ ¢ /CAS
9 4 N 9 2538 - )
— T T T 17743 17743 -4 /CA
‘ 2l fJ| aze LYCADD 6 S 174/75| 2 10 |r438 P [z ‘ Cezs)
i i—v\;x'x 1 450-LYC _ADD 15. £ 5 J T&gﬂi -2 Acse
PSRN E CYC_ADD /3 .
TSN 52 U2t
" TARR 225 cvc avp 3 /2 4 r——E@)é - [CA2 Ceoe
¢ R “ {2 faTppt—Lenl
o NKRH 1L/ z U294
|15 IR | 2 e 13 rasg PAA—— LLAD 758
~ IR 3fe| gz¢CYC ADD 2 p) ” V24 B /HEAD SELECT 5
e | 2g CYC-ADD 1 P asled G’O 38 f ez
bl H 70 Ofo(a|i
I gg 530CYC ADD 0 P, ;
A E s
H §§\ a8 HEAD SELECT 73 15 E;t
L
" g +SV V-2 E
| N B @ > 9 » » . ® L * 9 AN N— £ ¥V _ ™
° 2’5 | 12K : » b;é
N cvlalalelelec|olalolala o DISK SELECT TABLE il
*[E Nals T8 T .0/ x .00 Z.or T o) F.er T 0.0l T .0l F.01 .07 T .68 sk SELECT Twilwe &
i H Qfr U C w
S S I I 0 B R I A |
2 (§ Yol 24 1 P O S S STANDARD | YES|— _
Q N a2 '
N IR A Y EOPSION_TABLE . IREMOLABLE — |Ye TRE
YR R opepsrion i Tws Ty NOTES: 4 o) 061c REPRESENTS PLATTER -ymiT of — |YES il
Sl of sesrJres | — Jves] ASSEMBLY 3041-6001 AT 5 i
' 5 DATE CODE_ 525. & d
~ \ €

e N e




LI TR N

. ! \ m uu-nf-.\:smN Yy Pomna.
. N ;o: ‘:’,‘ A Jas 15sU€EQ ~) T
Z|9 s «|S x|@
x|® - o e P
) ' " wlon
: 2E HE ‘ o|&
. <
, a|s . o ' §
. @ 1T - T F———"
Vi A'.' 5 N @ ) {s) 6 » )
[} [ .
- ¥ T ; T T u T
o : SEEK ADDRESS REG BLOCK ADDRESS REG CONTROL § ERROR REG| |o WORD COUNT RE6 CURRENT ADDRESS REG
‘ . ) s
."3 ' .
S R e
- B ‘ ] 0e) ‘ () (16) | (1€)
\:3 5. : / R 44 (,u
:‘,(» . A [———
G g Tu T u L
} . BUFFER INTERFACE REG®|| | BUFFER INTERFAE REG™Z
X : 1 \ 1 ! '
ide l
:' . (B
' CFF '
o v ' . ¢ ¢ -
i o SN ' W@ |6 | cg l
t o B Y 4 < '
H | o (#n,524 NETWORK ) N
i - Co i ~ o \S )
o e < - -
33 I P - DATA SHIFT REG " .
: o/ " SECTOR REG‘ -3 .
} ”_' K:’ , -
ol. - . . .
i :;’J 2 b COINCIDENCE ARITHMATIC CHECK REG o .
: oA [\ 4 w
[ ul w o t
b A -0 il
3 ! X z | |
’ | ] = -
o Q b .
- U | . — ——
i v
El !
; . R . - v -
2 . X
. v a
: i . UNIT X -TRACK ADDRESS REG . ' UNIT X-SECTOR COUNTER5 UNIT X- SEEK STATUS REG: g /)
. . - « ‘o
: - 2 w ) b R
i « ‘ w 9 < <
a e P
- 2 "3 s 5 8 '
I~ % . £ '
. , é ‘ ;u: 8 )
F z % ,
) m_ﬂ" ) { BATEAIAL - BESCASION ] wan M-. ;un ;.ou 'A ..n:-: .
' 2l £90M  1Fol5 ] Dot | 3010 CONTROWLER
R v-1,-75] avnarvacs Camones "'I:.OCK DIASRAM 8 BIT
N - & Aﬁ{[almm’ljl'/&’j gur asstuey san1 muveea
. : Surtustors owo — ey [.u..-__— 5-3050'9006_ |
il o -7 5 .53‘1'..‘;" " i '



-y

uPeASEOES OWG

[ l.cni N

A ..‘ ' . : B ~ REVISIONS
e . ! ) ! , » .: A9 ls»u(oummm “7“ A
o AN L : -
. Pl et : e ! I v |
Ch . PROGRAM 1/0 DATA Bus Do - CYCLINDER ADDRESS LINES (9) - | '
. N ? ; BUFFER DATA BUS - HEAD SeL®CcT -
. . i | ¢ BUFFER ADDRESS BUS - DISK SELECT . -
sl READ CONTROL 4 ERROR REGISTER UORL | SEEK UNIT SELECT X -
G L B READ SEEK STATUS REGISTER U ORL | INITIATE SEEK \ - ' ;
t - 5 ‘ READ BLOLK ADDRESS REGISTER UOAL | >FCTOR ADDRESS COUNT=R (4)

S o " i ENTER (ONTROL 4 ERROR REGISTER L | . MH/ FH  ENABLE JRRL
: . . INITIATE OVERLAP SEEK ' - i ‘vze/zse WORDS PER SECTOR ENABLE )
e N ?‘;A INITIATE WORD COUNT/CURRENT ADDRE SS SEQ | ) .

L Lo b IR INITIATE READ SEQUENCE a . READ ENABLE -
S A L e INITIATE WRITE SEQUENCE - ‘ DATA UNIT SELECT X -
R IR T TR e ' ENTER SEEK ADDRESS REGISTER |- ! WRITE__ENABLE o
S S - : ; 3 ENTER GENERAL BUFFER REGISTER - ) | WRITE DATA{CLOCK - » .
M. COMPUT!R e e MASTER CLEAR > COMMON - PERIPHERAL MASTER CLEAR > PERIPHERAL
oBus Tl TERFACE DATA REQUEST ACKNOWLEDGE - . CONTROLLER - MH READ cLOCK - INTERFACE
y BUFFER ADDRESS—BUS - ¢ M _READ DATA
A INCREMENT CURRENT ADDRESS REGISTER | _ | FILE NoT Reaoy /THERE
BUFFER INTERFACE REGISTER—BUS > f | ¢ LOC!CAL ADDRESS INTERLOCK .
) BUS—>BUFFER INTERFACE REGISTER | SEEK INCOMPLETE DiSK .
f ¢ DATA_ REQUEST SNYC WRITE CHECK CABLE
' ' ; | READ DISK ENABLE : | | ¢ (DUSXUNIT READY ToO SEEK/READ/MRITE) ‘
K . EERNETE ‘ < OPERATION COMPLETE i SET DONE
vl ; L g SSR -UNIT READY TO SEEK/READ/WR\TE '
‘ . SSR - BusY ERROR '
; : i ¢SSR - HDW ERROR i .
: } , (BUSY)(DATA UNIT SELECT) . >
- - - PSEUDO Busy : : :
w : , - i vz i
L ‘ LOGIC MASTER CLEAR -
o i) F ‘ ADDRESS VERIFICATION ERROR
- bR . ; f : L ADDRESS VERIFICATION RESTORE DELAY -
j:_,f' : SO NER 5 ’.Z": § i FH WRITE CLOCK ——— o — —— ,
| FH_WRITE BuSY
‘ weTe oAtA J oo
o s S PoweR FH READ CLOCK FIXED HEAD
' i . i L SuPPLY ¢ PN READ BuSY SIGNALS
S SN RN S Lo FH DATA
: f : i ! ! INITIATE READ -
; I B i | INITIATE WRITE o -
E T ' ' OP COMPLETE +MASTER CLEAR -
i . : ’ FH WRITE LockouT . ‘
S i ) i i ' '
gl = | | | | a S o e | g Trors FoNGT oA
. o . = T 7| el | hreRrace 8 o3
S . R : ‘ s .,:[ A U167 s curwen N

B-3050-9007- |




REVISIONS

SYM OESCRIPTION DATE A
A | AS 'SSUED PER PCO 498 ”’5’]@

]

9901-7026
(5v PWR SUPPLY)
I o - W/B e ————
! PART OF AC, MODULE I TAAORJU?_‘;_ AC. I : ﬁ%\-eouz
. LnNER s | Fce)
W s L SR C A VU UV o e —
' GND TERM l !
o | < | BLK o '
! L —— w/B/Y |
—_ T M 2 - GRN 9l [waise || 0=
OUTER EL +< |
AC TERM el
| | RED 16, N
FUSE AND I —0—5
LL\NE FILTER SECTIONI "5V 1
- - [ y| 4 [
LINE VOLTAGE ' 2w 2/B/R | +SENSE ;_J,_ —————— -+ +SENSE
SELECT SECTION s |
WIRING DIAGRAM - [
+0uT R BLY —_——_——— = +0UT
BLK PILOT
LAMP (5v)
T -OuT
52 w 51 | . . < — — -+ -0UT
T ACK PLAN
0 204 01 o H—2B | } TO BACK PLANE
L
0 q O3 af—2 @ - ~SENSE fo— — — —[— — — - - SENSE
FMT PWR /—/— |
i I (N S2 FMT
BLK /'/ INSIDE TERMINAL | © EMT
REF R R B e -
ouﬁmAC MODULE a
2|5l
o|ZZ ;)05390% . GRD REF ————
- N BLK I@
olo|OP-p-| & —_—
\ o
= \
2) ) 5 o) = b4
Sg? b~ alzl al 2| %
d D x| @l O ;"
PILOT F
LAMP (5V) s V) (3X6X3
2X5X8 p FROM 5V
—{ 1 4 X7 PWR SUPPLY DO NCT SCALE THIS DRAWING irem | oty | MATEAIAL- DESCRIPTION | mari eart no MATL OWG NO MATL SPEC
MOLEX TO 5V vz Do |/0-76 AC WIRING DIAGRAM ¢
PWR SULPPLY UNLEES OTHERWISE SPECIFIED  LDTAWN DI e mlm SCHEMATIC, 3010/
rm.e::::::lo":x‘:ic;: m:::‘t oos mq,‘é%ﬂﬂfﬂ Va2 SUNNYVALE. CALIFORNIA e 3040 CONTROLLER
GuLAR t 1* ? -
e REL 1%@6@' //' 7— 76 NEXT ASSEMBLY PART ,‘“‘.,3“0. \O 700 ‘
SUPERSEDES OWG Fuil_l-i % C-3O lO—YOO l - 4-

SHEET ' oF ‘



REVISIONS
8YM DESCRIPTION | oate [ aperovaL
Al as 1ssuep Y| CSM
B |(scneMATic RE DES6N (Pco-60g)l-23
RG
Ql 100 1%
NS7Te o AN ’ —O+0UT
RI 25w R7
22 10
Q2 R4 O+ SENSE
J TiP 3! % 22,0
e\ou J
| TR o - ¢3 Ja700
V v 40HFS Li-—z Q3 PF
7| N 2N4037 RI2
w/8/6 v 33 CoOl+
9 * CR2 R2S 750 5=
6l o OHF5 6V /ZX/C RS
[
100
sV 2N 2907
RIO CR4
W8 S8k R MCR
1% /3935
+1C4 +]C5 c7 IN752 A )
T3z < ks a7 oo
R3 35V % 150,1 ¢ 35V PF RI4
ﬂf' +lce2 510 2 W 330
= ==
31000 31000
15V 15V
© —-SENSE
R
% '
-+ O -0UT
DO NOT SCALE THIS DRAWING ITEM l QTy. l MATERIAL- DESCRIPTION ] MATL. PART NO. MATL. OWG. noj MATL. SPEC
UNLESS OTHERWISE SPECIFIED ORAWN BY M.“\M‘\AN ,_u,ge— ” w ’m 5 voLT
TOLERANCES Axx“;s.c:: xxx t 008 snsmseﬂ%ﬂ R-16-7/ SUNNYVALE, CALIFORNIA TITLE PQ&!MQQPPLY
e - -
e RELEASE rg' Eat}:, -4 NEXT 25?.9‘ 7026 m% uﬁeQ l 7026
SUPERSEDES OWG. Finisk — scae C ‘9 90 \ _60‘2"8

SHEET | OF |



REVISIONS

8YyM §  DESCRIPTION DATE APPROVAL
Al As \ssueD 4-239() St
B |S€E Pco # o7 2-28-7

aa> N ¥
Qo )
' a2 | [/l

i i
am v
i, A

g &

Il
\&&g‘.‘n
i

Rl
|

®© ;
17 '
"5 m
b oo P
A7 zzA
ur %
Y o3l
» pox -
L] ? 4
P 00K
g8
. (pz
55
A
pl
it
2
gj € THIS DRAWING mem | oate | mareniac - DESCRIPTION | matL pant no MATL OWG. NO. | MATL 8PEC
\
@@ ssssssssssssssssssssssss | DRAWN BY A.» 2 M"F'-" s ’l hastri SV POWER SUPPLY ASS'Y
‘G”:% saAlnc:a. xx z.o: .xxn't oos ens::s::w"ew ZMARTV L sunnvvaie -CALIFORNIA  BriTie — -
AAAAAA t ¢ M A R N _
66 ) e e i . 990\ - 1026
SUPERBEDES OWG. Finisn %NSPNE C—990l '1026:‘ \
SHEET | OF |



| | | i | : i
PC BOARD LOCATION

MODEL 3050
DISK CONTROLLER

XK1 | X2 X3 | X4 [ X5 (X7 }YL {Y2 }Y3 |Y4 | Y5 Y6 Y7 {Z1 {72 {23 |Z4 |15 {Z6 i

B U S S N USRS S S O N S

p1 | A29|B30{B16|B7

1=

(P1)(WCCA DONE) A12{Al12

g2 A22| A22| A22| A22 Al2 A28 B28/B4 ;B13|B11.

pIE . B8 B22

|

12 SEC ADD 02 A10;

12 SEC ADD 03 | B3 A12

19.2 us B26; B9

24 SEC ADD 03 A7 All

24 SEC ADD 04 !A6 B14

/256 EN B10| B10| B10| B10 a1l |A1s |

5.083 MHZ B6 | A29|
51.2 us | B25| B25 !

/304024 SEL A4 | B14

A30 | 27,

/ACCO AZE B28

/ACO1 A21 B29

/AC02 A22 B30 I

. /KCO3 A25 B31




| | | ! ! t |
MODEL 3050 PC BOARD LOCATION | ;
DISK CONTROLLER o
L ;
XL | X2|X3 |X4 [X5 X7 |Y1 {2 |¥3 |v4 |Y5 (Y6 1Y7 |71 |72 |23 |74 |25 |26 3
! ! '
/ACO4 B19 B21 g
X . § !
i“ |
/ACO5 Al6 22
i i ! |
/ACO6 Al5 B23 |
/ACO7 B18 B24
| |
/ACO8 A31] B28!
|
/AC09 B13 B29
| | :
! |
/AC10 . ALl BSOi | B27.
| ! '
/AC11 B25| B31 B14:
/AC12 B20 B21, B22.
/AC13 B12) B22) A31.
/AC14 A9 B23 B26|
T |
/AC15 A0 B24 B15'
ACR 04 A28| A30
ACR 08 A28| A30 !
i
i
ACR 12 A28| A30 ;
§
ACR CLOCK A29| A29| A29| A29 Al9l |
ACR LOAD EN A31| A31| A31|A31 Al5)
PAGH 2




“BAR 12

PAGE

MODEL 3050 JPc éOARl; LOéATI(;N
DISK CONTROLLER 1
%1 ) x2lx3 |xa x5 |x7 {¥1 {v2 [v3 |va |v5 |ve iv7 |21 |72 |23 |24 |25 |26
/(ACR LOAD EN)(WEN) Al5 AL7|
ACR LSB A28 B13| B27 A26
JADD—>BUS A3 Al6
/ADDIB B26| A22| A22| A22|A22|
JADD VER CL WBC A24|B19|
ADD VER RES DELAY |A24; A24| A24| A24 B18
| |

/ADD VER SEQ FF | B19| A19
BAR 03 A26|  |B27|
BAR 04 A25 A20
BAR 05 n27 ALY
BAR 06 B26 B19
BAR 07 A26| | A26|B13]
BAR 08 A25 %—f_% B25
BAR 09 A27 B7
BAR 10 B26 A27
BAR 11 A26 B27

A25 A20|



| ! | i | : &
PC BOARD LOCATION | |
MODEL 3050 |
DISK CONTROLLER |
KL | X2| X3 x4 x5 |x7 | Y1 Y2 {¥3 |v4 Y5 |¥6 \v7 |21 |72 |23 |24 |25 |z6
BAR 13 A27 A9l |
BAR 14 B26 B19
BAR INST SEEK REQ | B5 B13'
BAR LSB A25;  'Bl10 B23 ’
BAR (LSB+1) a7\ ez A8
BAR (LSB+2) | | B26|  |A27 A9
;
/BIR- BUS | A27 A30|B28
/BIR »DSR | B9 A29(B27
BIR 2 EXTP f B27|B23
BIR 2 INTP BS |B8 |B8 |BS B26| B24.
/BUS—+BIR B25 A20{A31|A28|
BUSY-»DISKS B4 |B4 |B4 |B4 ALO|
A20
CAR 00 A21 814 ;
CAR 01 B15 A9
CAR 02 | B14 B28 ;
CAR 03 A24 B29|B25
A20 |
CAR 04 | B13 B14] I
a'
|
PAGE 4 | !
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N IR T N B
PC BOARD LOCATION |
MODEL 3050 i
DISK CONTROLLER |
X2 1x3 | x4 {X5 [x7 |yl [v2 [v3 |va |v5 |Y6 iv7 |71 |z2 |23 |74 {25 |76 |
CAR 05 A25 A9
CAR 06 A26 B28
CAR 07 Al8|  |B29|B25
A20 !
CAR 08 A20 B14 ‘
|
CAR 09 Al6| A9
CAR 10 BS | B28
CAR 11 'A13|B29| B25|
A20
CAR 12 B6) g14
CAR 13 A19| A9 ;
|
CAR 14 B18|B28,
CAR 15 B21| B25)
CL ADD VER SEQ B21|B31
/CL DELAY A17|A3
/CL ERROR REG A8 |AS |A8 |A8 A30'
/CL WBC A211A9
/CMC A27 B29
/COMPARE A15|B15
PAGE 5




MODEL 3050
DISK CONTROLLER

PC BOARD LOCATION

x1 | x21x3 |xa |xs |x7 |v1 |v2 |v3 |va |vs |ve |v7 |21 |z2 |23 |24 |15
/COMP IR oy | ALY
/COMP IW A4 as| |
CYC ADD 0 B30| B30|B30{B30 B5
cvc ADD 1 B29| B29|B29|B29 B26
CYC ADD 2 B26| B26|B26|B26 A3
CYC ADD 3 B27|B27|B27|B27 B20
CYC ADD 4 B28| B28|B28|B28 A4
CYC ADD 5 A30|A30|A30|A30 AS
CYC ADD 6 A29|A29|A29|A29 B6
CYC ADD 7 n28| A28| A28 A28 B3
CYC ADD 8 A19|A19|A19|A19 A3
DATA-> ADDER A27|B22]| A25
/b;\M»TA ACR CLOCK m | B29|  |A15
DATA ACR LOAD EN gﬁ
/DAT; AR LOAD EN “A13 B27|Al4
/DATA DSR CLOCK Al6 A5 A23
DATA INC WCR B3 A13
PAGE 6
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MODEL 3050
DISK CONTROLLER

X2

X3

X4

X5

|

i

|

|
PC BOARD LOCATION T

i
|

X7

Yl

Y2

Y3

Y4

Y5

71

12

73

74 |15

/DATA OP COMP
DATA REQ SYNC
/DATA SET WEN
/D+FHD ACR CLOCK
/DISK DATA

/DISK ERROR

DISK SELECT

/DSR 04

/DSR 08

/DSR 12

/DSR-» BIR

DSR CLOCK

DSR LOAD EN

/DSR LSB

/DSR S8

/DUS 0

/DUS 1

/DUS 2

B12,

B19

B12

B19

B12

B19

B12

A5

B15

A26

B9

B16

o
—
[y

Al6

B10|B15

B10|B15

o
e

B16

B9

B16

B9

B16

B26

B12

B30

B20

A30

b~}
—_
[AS]

|

A10

A2z

A18

A28|B31

A23

PAGE 7




MODEL 3050
DISK CONTROLLER

K1

X2

X3

X4

X5

[ ] i I

PC BOARD LOCATION

X7

Y1 {Y2 | Y3 |Y4 |Y5

Z1

Z2

Z3

Z4

Z5

Z6

/DUS 3

DUsS BIT 0

DUS BIT 1

EN ADD—ACR
A»/EN BIR 1L—BUS
/EN BIR 2L »BUS
/EN BIR 1U-+BUS
/EN BIR 2U-*BUS
EN SAR—+» ¢
/ENTER C & E REG
FH DATA

/FH DELAYED ACR
CLOCK

/FH INIT
FH READ BUSY
FH READ CLOCK

FH+W DSR LOAD EN

A25

A25

A25

B19

A25

A21

A2l

A21

A21

B14

B14

B14

B14

B28

B29

A241A24) A24|A24

B20 BZO_
A21|A21
B20|B20
A21|A21

A8

Al5

A13
AL7

A8

los]
—
—"

B18

B29

B8

B17

B13

PA(

A25

A24

E 8

B3




I I | 1 1 ¢
| |
MODEL 3050 PC BOARD LOCATION | |
DISK CONTROLLER | |
X1 | %2ix3 |xa [x5 |x7 |¥1 |v2 |v3 |va |5 |¥6 1v7 {21 |72 |23 |24 |75 |26 |
/FH+W DSR LOAD EN Al4 A30
/FH WLO ER A20! A20| A20|A20 A4 !
FH WRITE BUSY A23| A23| A23|A23 B21
FH WRITE CLOCK B13|B13|B13|B13 B30 | ﬁ
FILE NOT READY B23| B23|B23|B23 Ao |
FMT BIR-»DSR i B8 B26
|
|
FMT+DISK+TIMING ER A8 B25
/FMT DSR CLOCK A7 |B30
FMT EN FF B20 A27.
/FMT INC WBC A12 B3 %
/FMT INC WCR A13 B18 A20 i
i
FMT SEQ FF B14 B22 f
A21|
/FMT SET WEN B4 ast|
FMT SWITCH EN A31 B13 B30
JGATE+BIR 1 A28 B30| |
|
/GATE »BIR 2 A29 B25|
e R 4 S R ‘T— ,,,,,,, i N — ) ‘
JGATE-»BIR 1L A23 B4 |B4
e 2 i s e - -+ ;
/GATE »BIR 2L B20 B5 [B5 i
B USRS SR D R N B | ;
PATE 9 i



MODEL 3050
DISK CONTROLLER

|

l

I

i

PC BOARD LOCATION

|

k|

X1 | X2{Xx3 | X4 |X5 [x7 }v1 {v2 {Y3 |v4 |y5 |Y6 Y7 |z1 |z2 |23 |z4 |25 (26
/GATE-»BIR 1U B23|B4 |B4 |
. r_ e - i
/GATE-»BIR 2U B19|B5 |BS |
HEAD SELECT B18|B18|B18|B18 B6 f
/1B 00 B30 A13/A13 |
L o S i - 1
/1B 01 B28|  |A4 (A5 A15/A15
/1B 02 B29 A6 |A4 A11|All A25
/1B 03 B27 A5 |A4 |A12|A12 A21'
/1B 04 A30 A6 [A6 |A16|Al6 A18
. M . (N SN S RN SN SR ' .
[ .
A28
/1B 05 A28|  [A5 A17|A17 AZ6
/1B 06 A29|  |A6 |A4 A18|A18
/1B 07 B26 B18|B18 A23
/INC BAR A26 B23 B12
INC CAR B29 AL7
/INC SWC B20{B16 :
j
/INC WBC All|B12 ‘
/INC WCR B24 A27 Al5|
/INIT ADD VER SEQ A20|B12
!
PAGH 10




I R N R i i

T |

MODEL 3050 PC BOARD LOCATION | | |

DISK CONTROLLER (I |

X1 | X21X3 | X4 {X5 {X7 {1 {¥2 {¥3 |Ya |v5 |Y6 fm 71 |72 |23 |24 |25 |26 |

/INIT DATA SEEK A23|  |A19(A14| (A6

|

INIT DATA SEQ BL1[BIO|

/INIT DATA SEQ A7 Al2|B24|B15 |

/INIT OVERLAP SEEK A6 B10'

i

JINIT READ A1l B9 |A12|B28!
INIT SEEK A7 A7 |A7 |A7 A7

/INIT WRITE A1l Al6;

/IR SEQ B17|B17|B17|B17 A25.  |Ale

/IWCCA SEQ B10|A30 ' B11|B20
/TW SEQ B16|B16|B16|B16 A26] |Al4 ‘
/LMC A26| A26|A26|A26 A21|B31 Ad |
LMC+OP COMP B15| B15|B15|B15 Bl6| |A22| |A11]

o !

/LOAD BAR A25| A25 B9 |
/LOAD CAR B27|B27|B27|B27 B15| |

/LOAD SAR A5 A9 |A9 :

!

/LOAD WBC Al4|A8 l

/LOAD WCR B30|B30|B30|B30 B6 '

. %

LOG ADD INT B22| B22| B22| B22 B8 !
| |

PAGE |11 | :



| L i | 1

MODEL 3050 PC BOARD LOCATION |

DISK CONTROLLER |

X1 | x2{x3 [xa |x5 |x7 {v1 |v2 |v3|va |vs |ve jv7 |21 |z2 |23 |24 |25 |26 |

|

|

/MD 0 B3 B13| |B13 |

/MD 1 Al0|  |Al0|  |AlO }

/MD 2 A6 B21| |B2l

/MD 3 a4l |B1o |19 §

| |

/MD 4 A8 |B13| |B13 i

/MD 5 B9 |AL0|  |ALD

/MD 6 B11|B21| |B2l

/MD 7 B7 |B19| |B19 |

/MDB 0 B4 B18|  |B18
/MDB 1 a1l |B22|  |B22

/MDB 2 A7 B23|  (B23 i

|

|

/MDB 3 A15| (831 B3l |

|

/DB 4 ! A9 |B18| |B18 5

/MDB 5 B8 |B22| |B22 ‘

‘z

/MDB 6 B10(B23|  |B23

/MDB 7 B6 |B31| B3l

NH Aso|  |B29 |

- - ] I At N e O 8 i

i

!

PAGE | 12 |



MODEL 3050
DISK CONTROLLER

X2

X3

X4

X5

|

|

i

|

|
i
i

PC BOARD LOCATION

X7

Y1

Y2

Y3

Y4

Y5

Y6

Y7

Z1

72

Z3

Z4

75

76

/MH

MH DATA CLOCK

/MH INIT READ SEQ

/MH INIT WRITE SEQ

MH READ DATA

MH READ CLOCK

MH WC+D

MH WRITE CLOCK

/PMC

PSEUDO BUSY

/PSEUDO BUSY

RO

/R2

/READ BAR L

/READ BAR U

/READ C & E REG L

READ C & E REG U

B6

i

B6

Al5

A15

A15 A15

B25

Ale

|
i

|

B20, B20

B25

Al6

B20

B25

Al6

B20

B25

Alé

A13

A10

Al4

A5

Al0

B17

B15

B24
B31

B23

A18

B14

B31

Al3

B15

B14

Al7

A13

B16

PAGE

B25

B19

B20

B12

13

B16 |

B8

Al5.



MODEL 3050
DISK CONTROLLER

X1

X2

X3

X4

X5

l | I i 1

PC BOARD LOCATION

X7

Y1 | Y2 }Y3 tY4

Y5

Y6

Y7

Z1

12

Z3

Z4

Z5

/READ C & E REG U
READ DISK

READ EN FF

/READ OP COMP
/READ REINIT

/READ SEEK STATUS
REG L

/READ SEEK STATUS
REG U

READ TERM

/REQ ACK

/R OR W SEQ INIT
SAR 14

SAR 15

/SC00

/SC01

/SC02

/SC03

/S€04

A3

A3

A3

A3

A4

B24,

B3 {B3 [ B3 [ B3

B12|{B12{ B12[B12

B8

B8

A29)]

B24

A22

A23

B21

PAGE

B28

B22

A7

A4

A5

A6

14 |

A24
A22

|
|
!
i
26 |
|



MODEL 3050 ch éOARé LOéATISN
DISK CONTROLLER

K| x2|x3 [xa |xs |x7 |v1iv2 {v3 |va |vs |ve |v7 |21 |72 |23 |24
/SECTOR CoIN 1 B27|B10
SEEK INCOMPLETE  |B21|B21|B21|B21
/SEEK SET DONE A17| A17| AL7|AL7 A6
/SEL DISK READY  |B3 |B3 |B3 |B3 f B7
/SET ADD VER ER A7 B5 AL7
SET ADD VER ER A4 |A4 |A4 |4 Al6
SET BOTH REQ ? | B13
/SET DELAY Al6|B5S

|
JSET DISK ER SENSE A20
/SET DISK SEL ER A3
JSET FMT ER ALl
/SET LAI ER A3
JSET PARITY ER A7 Al6
JSET SEEK INC ER A7
JSET e R | A7 A9 |A3
/SET WLO ER A3 B7
SET WRITE EN | gi%
TAGE 15
|




MODEL 3050

DISK CONTROLLER

A1

X2

X3

X4

X5

J

L

|

]

PC BOARD LOCATION

X7

Y1

Y2

Y3

Y4

Y5

Y6

Y7

Z1

12

Z3

Z4

Z5

JAd

/SFT”WR;TE
/SET WRITE
/SET DONE

SSR-UNIT O
SSR-UNIT 1
SSR-UNIT 2
SSR-UNIT 3
SSR-UNIT 0
SSR-UNIT 1
SSR-UNIT 2

SSR-UNIT 3

EN

CHK ER

BUSY ER

BUSY ER

BUSY ER

BUSY ER

HDW ER

HDW ER

HDW ER

HDW ER

/SSR-UNIT O READY

/SSR-UNIT 1 READY

/SSR-UNIT 2 READY

/SSR-UNIT 3 READY

SUS 0

SUS 1

A27

a8

Al3

A27

A13

A27

B11

n27

lon)]
—
—

A18

B31

B9

B17

B12

B16

B11

B15

B12

B16

B11

B15

B7

PAGH
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Lo
IODEL 3050 .
)ISK CONTROLLER PC_BOARD LOCATION |
X1 | x2|x3 | x4 |x5 |x7 }v1 |v2 |¥3 |va |vs5 |v6 |¥7 |z1 |z2 |z3 |z4 |25 {26
US 2 AL3 B5
3US 3 Al3 A9 |
E
SWC FULL A4 |B1O g
| i
/TERMINATE ! B4 B19
- |
JNIT READY A28|B3. ;
1
|
/YALID IW A18(B8 |B12|Al2
+VOLT 1 A27 |B26
AL7
+VOLT 2 A18|B17 B24
A19
A20
WBC FULL B7 |B11|B10
WCCA 2 A23|A23|A23|A23 A28 B3
WCR 03 B24|B17
WCR 07 B24|B17
WCR 11 B24|B17
JWCR=1"s A25|A27
e - ..,‘N,.,gr,‘-»‘ e
WCR 0-3=1's B7. A26
! W
WCR 4-7=1's B7 A25
\ B B I
PAGE 17




I I IO

MODEL 3050 PC BOARD LOCATION
DISK CONTROLLER

X1 | X2{X3 [ X4 |X5 [X7 }Y1 |Y2 |Y3 |Y4 |Y5 |Y6 |Y7 |Z1 |Z2 |Z3 {74 |Z5 |16

WCR 8-11=1's B7 A24

WCR 12-15=1's | B7 A23
R U N U R PR R NP SV tul PRI (SR AU SY NS SS OO S

JWCR FULL | A3 |A31 AL

/W DSR LOAD EN ‘ A16 A10

HRITE CHECK B24|B24|B24|B24 A3

/WRITE CL DELAY B28 A4

WRITE DATA ' B31|B31|B31|B31 B6 |B28 B18

/WRITE DATA PRE ‘ B5 [A10

— SOSRRENIOE SRS ¥ S SRS SR S S~ SN UV RIS SIS IUSNRSN S SR S WU SR SR S

/WRITE DSR CLOCK A31{A6

WRITE EN FF A5 |A5 [A5 [A5 A16 A29|B6 A4

e o e o L 2 41N 5254 18 2 e i s o e - B

WRITE TERM

jon)
[y
oy

%
A14i

X A221B6

X-DELAY B10}A3

SRSV URUUUR WU RS NI U S S — R DRSO AU SRR USHUS SIS S ) I U S

(X)(WBC FULL B23|B18

VO WIRIRIORIS SSNERENPIN P Caa LY, IEIRTEY SRR PRSI

PAGE| 18




GLOSSARY

Address At the beginning of each sector is a block address
Verification
word. When a sector is to be used, the disk
controller can verify that it has the right track
by first reading the block address word and comparing
it with the number of the block required. There is

a disk formatting program to initially address the

sectors.
Arithmetic Check It is in this register that the Cyclic Redundancy
Register

Check Word is generated. During a write operation

the Check Word is generated and written at the end

of the data. During a read operation a Check Word

is generated and compared to the one read at the

end of the data to verify the correctness of the

data transfer.
Block Address This register contains the block number of the sector
Register

that the controller is now operating on.
Block Address At the beginning of each sector is a block address
Word

word that is written there for the disk controller

to use for address verification.
Block The block number is the sequential, contiguous numbering
Number

scheme which has a one-for-one correspondence with the

track and sector numbers.
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Buffer Interface
Register

Control and Error
Register

Current Address

Current Address
Register

Two registers that are the 1ink between the Data Shift
Register and the Computer. Two registers are employed
so that one can be transferring data to/from the Data
Shift Register while the other is transferring data
from/to the computer. If the double buffer approach
were not used, the word just shifted into the Buffer
Interface Register would have to be transferred into
the computer by the time the Data Shift Register is
filled again. This timing requirement cannot always
be met. The double buffering apprbach allows the
computer twice the amount of time to respond to the

presence of data to be transferred.

A register containing the control information such as
Interrupt Enable, Port Select, Busy Indicator, and
Done Indicator, and the error indicators such as
I11egal Operation Flag, Select Error Flag, Address
Verification Flag, Parity Error Flag. This register

can be loaded or read by program control.

The core memory address for the word being transferred

during a disk operation.
A register in the disk controller that holds the core

memory address for the word being transferred. It is

incremented after each transfer occurs.
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Cyclic Redundancy This is a word generated by the controller at the
Check Word
time a sector is written onto the disk. When the
sector is read the data read operation is checked
by comparing the Check Word just read from the disk
to the one the controller creates as it is reading
the data. If the two compare when the read operation

is successful. If not, then the error is noted by

setting a flag in the Control and Error Register.

Cylinder Number A number which refers to the cylinder on a disk

where a disk operation will take place.

Data Shift A register in the disk controller that is the link
Register
between the disk pack and the Buffer Interface Registers.
It operates in a serial fashion when transferring data
between the disk and itself, and operates in a parallel

fashion when transferring data between the Buffer

Interface Registers and itself.

Direct Memory The Model 3040 Systems utilize the direct memory access
Access (DMA)
facility of the minicomputer. This is a direct line
between the minicomputer's memory and the disk system.
The disk controller steals memory cycles from the
computer and transfers data between the memory and the

disk controller. This eliminates the need for the CPU

to watch over the entire operation.



Disk Formatting
Program

Double Buffering

Interrupt
Generation

Latency

Overlap Seek

A program that initializes the disk pack. One of its
functions is to write the block address word at the

beginning of each sector.

Double Buffering is providing two registers to act as
links between. the computer and the disk controller.
One can be transferring data to/from the disk drive
while the other is transferrring data from/to the
computer. This allows the computer more flexible

timing requirements in picking up data from the disk.

An interrupt is generated whenever interrupts are
enabled, (the interrupt enable bit in the Control and
Error Register is set) and one of two conditions is
present. The two conditions are: the done flag in
the Control and Error Register or Status Register is
set and it is the end of a data transfer operation;
or the done flag in the Control and Error Register or
Status Register is set, and it is the completion of
and overlap seek with no data transfer operation in

progress.

The time spent waiting for the disk to rotate beneath
the read/write head until the head is positioned at

a spot to begin transferring the data.

The process of having one or more drives on three of
the controllers ports executing seek operations while
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the fourth port is performing a read or write

operation.

Read/Seek Combining the head-positioning seek operation with
the data-acquiring read operation reduces the number
of instructions required for a data transfer. The
CPU can start the transfer operation and then ignore

the process until it is completed.

Sector Number A number which refers to the sector in a disk where

a disk operation will take place.

Seek Address This register contains the information needed by the
Register
controller to execute a seek operation: the port
number and the cylinder to which the drive is to

seek.

Seek Status A register that contains information pertaining to
Register
possible errors while attempting to complete a seek
operation. The register is broken into four parts,
one for each port of the controller. Each port contains

three bits corresponding to three possible error conditions.

Track Number A number which refers to the track on a disk where a
disk operation will take place. The track number is
contained in block number (when a block addressing scheme
is used) and may be found by either extracting a specific

field from the block number of using a divide network
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Word Count

Word Count/Current
Address Seguence

Word Count
Register

Write Protection

on the block number.

The number of data words to be transferred in a

disk operation.

The word count/current address approach to data
transfer enables the transfer of large blocks of

data with just a single sequence of I/0 instructions.
Such large transfers are performed using this approach
without tying up the computer while the data transfer
operations are taking place. This sequence is
initiated with a single computer instruction that
passes a CPU memory location to the disk controller.
That location is the first of two CPU memory locations
that contain the word count and current address

parameters respectively.

A register in the disk controller that stores the
number of words remaining to be transferred during a
disk operation. It is updated as the transfer of each

word takes place.

Any sector on a disk may be write-protected by having
a write-protect indicator set in its Block Address
Word by a special disk formatting program. Any write
operation attempted on this sector will result in a
write lockout error and the write operation will be

terminated.
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Write/Seek

Combining the head-positioning seek operation with
the data-writing write operation reduces the number
of instructions required for a data transfer. The
CPU can start the transfer operation and then ignore

the process until it is completed.
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WARRANTY STATEMENT

System Industries, Inc. (the "Company") warrants that its products
are free from defects in material and workmanship and meet performance
specifications, provided, however, that: (a) the Company's liability
under this warranty is limited to repairing or replacing, at its option,
any product delivered hereunder not conforming to this warranty; (b) this
warranty is limited to a period of one (1) year, commencing with the date
of shipment of the product; (c) minor deviations from specifications
which do not affect pefformance are excluded from this warranty; and
(d) the Company shall be liable under ‘this warranty only if (i) it is
promptly notified in writing by Buyer upon discovery of the failure of
any product to conform to this warranty, (ii) the product is returned
to the Company, transportation charges prepaid by Buyer, (iii) the
product is received by the Company not later than ten (10) days after
the last day of the one year period of this warranty and (iv) the Com-
pany's examination of the product discloses to Company's reasonable
satisfaction that such defects or failures as may exist have not been
caused by misuse, neglect, improper installation, repair, alteration or
accident. Company will pay return freight to Buyer on any products
serviced hereunder at Company's plant; but Company may, at its option,
elect to perform any repairs required hereunder at Buyer's place of business.
The foregoing constitutes Company's entire warranty, expressed, implied
and/or statutory (except as to title), and states the full extent of
Company's liability to Buyer or to any other party for any breach of such
warranty and for damages, whether direct, special, incidental or conse-
quential; and, OTHER THAN AS EXPRESSLY PROVIDED IN THIS DOCUMENT, NO
WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY
OR OF FITNESS FOR A PARTICULAR PURPOSE, ARE MADE. NO EMPLOYEE, REPRESEN-
TATIVE OR AGENT OF COMPANY HAS ANY AUTHORITY, EXPRESSED OR IMPLIED, TO
ALTER OR TO SUPPLEMENT, THE TERMS OF THIS WARRANTY.

System%ndustries

System Industries,535 Del Rey Avenue,Sunnyvale,California 94086,(408) 732-1650






Cut along the dotted line

i

To receive Customer Bulletins, fill out this form completely,
fold, affix postage, and mail to System Industries.

Company Name

Name of Contact Person

Title

Phone Number Area Code Number Ext.

Company Address

SI Controller Model No.

Controller Serial No.

Drive Model No.(s)

Drive Serial No.(s)

Computer System

System Operating Software

Controller Purchased From

Drive(s) Purchased From

Comments

System Industries offers a wide variety of After Sales Services.
For information on any of these services check the appropriate
box below:

Training

Service Contracts
Spares

Factory Repair
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System Industries

Customer Service Dept.

525 Oakmead Parkway
P.O. Box 9025
Sunnyvale, CA 94086
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European Offices:

S| Computer Systems, Inc.
Guildford Road

Woking, Surrey

England GU22 7HB

Phone: (04862) 5077
Talav: RKQ124

System Industries (Deutschland) GmbH
AM Forsthaus Gravenbruch 9-11

D. 6078 Neu Isenburg, 2,

West Germany

Phone: 6102-5464

Telex: 417606

System Industries, Inc.
Grev Magnigatan 5,
S114 55 Stockholm
Sweden

Phone: 08/63 62 74
Telex: 12497





