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DRAWING NUMBER

PRQ-MD-0230-E
PRQ-PL-0421-C
0422-G
0423-F
0424-0
0425-F
0426-D
0427-C
N428-D
0425-D
0436-E
0431-C
0432-C
0433-B
PRQ-SC-0434-B
0435-C
0436-C
0437-C
0438-D
0439-C
0440-E
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0449-C
0450-8
0451-B
0452-C
0453-0
0454-B
PRQ-SC-0455-D
0456-B
0457-C
0458-D
0459-D
0460-C
0461-8
0462-C
0463-5

PRQ-PCB-I0B-F
SUBASSEMBLY DIRECTORY

~ DESCRIPTION

Card Outline
1/0 Parts List

Gate Utilization
Gate Utilization
Table of Contents
Disk Data Port

Head Select

Data Sequencer
Header Match

Memory Bus Interface
Disc Arm Control
Disc Status Inputs
Rigid Disk Int. Connection

- Block Diagram

Net Analog

Data Demodulator

Data Modulator

Header Match

Net Address - Latch
Clock Generator

Net Einite State Machine
Overrun Detector

Net Fifos

PLL

CVSD

1/0 780 Layout

I/0 CPU Memory

I/0 Peripheral Decoder
DMA Channel

RS232 Interface

Touch Pad Interface
GPIB Interface

Keyboard Interface
interrupt Yector Select
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0466-B
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0469-8
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0471-D
0472-B
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PRQ-SD-0474-E
0475-E
PRQ-SK1-0476-A
PRQ-HA-0573-A

DESCRIPTION

I/9 Address Decode

Floppy Contrel

Floppy Disc Int. Connector
Block Diagram

Channel Selector

Address Counter

High Address Latch
Address Count Select
Subassembly Directory

PRQ-SK1-10B-F
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LEGEND: PRQ-PCB-IOB-F : RAC 11/4/8C

INPUT OUTPUT GATE UTILIZATION Page 1 of 2
1,2 -- 3,4 '
QUAD _ QUAD .
74800 POS. NAND U122 741LS00 POS. NAND , us6
1,2 - 3 11 1,2 - 3
4,5 - 6 30 4,5 - 6 34
9,10 - 8 9,10 - 8 34
12,13 - 11 18 12-13 - 11 34
QUAD DUAL DIFF.
74502 POS. NOR u3s DS75114 LINE DRIVERS U76
2,3 -1 24 5,6,7 - 1,2,3,4
5,6 = 4 39 9,10,11 - 12,13,14,15 1
8,9 - 10
11,12 - 13
HEX.
74504 INV. U187 Ul25 ©97
1 -2 29 27 3
3 -4 29 27 34
5 -6 34
8 -9 39 23 34
10 - 11 7
12 - 13 1 34
HEX.
INV.
7406 BUFF. y21
1 -2 10
3 -4 10
5 -6 10
5 - 8 10 ‘ -
11 - 10 2
13 - 12
QUAD ' ' QUAD
741508 POS. AND U150 U99 ulsl 76508 POS. AND glsi
1,2 - 3 6 13 12 1,2 - 3 34
4,5 - 6 10 15 4,5 - 6 34
9,10 - 8 4 15 9,10 - 8
12,13 - 11 12 12,13 - 11
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PRQ-PCB~IOB-F

RAC 11/4/80

GATE UTILIZATION Pagz 2 of 2
TRIPLE
3 IN
741510 POS. NAND U89
1,2,13 - 12
3,4,5 - 6 29
9,10,11 - 8 26
741832 u3ss
1,2 - 3 23
4,5 - 6 23
8,9 - 10
11,12 - 13
QUAD
74386 EXC. OR U38 U156
1,2 - 3 10 12
4,5 - 6 11 12
9,10 - & 1
12,13 - 11
DUAL
748112 FLIP-FLOP us7
1,2,3,4,5,6,15 1
7,9,10,11,12,13,14
UNUSED RPULLUPS
OCTAL RUFF
745240 INV. 3ST CUT Use  pis RESTSTOR PACKAGES
2 - 18 3 31
R 3
6 - 14 25 31 R1-PINS 8,9,1C 750-85-R2206/330
8 - 12 25 31 R2-PIN 6 £310R-101-102
11 -9 19 R3-PINS 9,10 43210R-101-102
13 - 7 29 31 R&-PINS 2,8,9,10 4310R-101-102
15 - 5§ 24 31 R5-PINS 9,10 -785-1-R330
17 - 3 3 R7-PINS 6,7,8,9,10 4310R-101-102 |
‘ DIP | | 2
U41-PIXS 6,7,9 898-1-R10K ‘
OCTAL BUFF
7418244 WONINV. 3ST U112
1 (35T)
2 - 18
4 - 16
6 - 14
8§ - 12
11 - 9
13 - 7 i
i5 -5 :
17 - 3 .
19 (33T) i




PERQ I/O SCHEMATIC INDEX

TITLE ‘ ' PAGE
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Header Match o ¢ o o o ¢ o s ¢ o o e o o s o o o
Memory Bus Interface . « . .
Disc Arm., Control .+ 4 o ¢ o o s o 2 s 3 o s o ¢
Disc Status INPUES &« o o o o o o 5. s s & ¢ s o s o
Rigid Disc Int., Connection o « « « o o » o o o o o
Block Diagram . o o o o o = o« o o o o o s 2 s & 0

.
o
.
L]
L]
L]
*
-
L]
L]
L]
O 00~ WL N

B. NET SECTION
Net Aﬂalug o . . L * -3 L] L] . L] & O‘ L4 ® L < [ ]

Data Demodulator + « o s o » s o ¢« o 5 o » o o ¢ o 11
Data Mod-you-lata (Modulator) . « o o « o o o o o 12
Header MAtCh o v o o o o o s o o o o o o o « o o o 13
NetAddreSS"latCh s - o & 0 ®© ®© © ® & & o e & o O 14
Clock GeneTratoT o+ o o o o o o .o ¢ o « o o o o o & 13
Net Finite State Machine e 3 & @ ® ®© e e ®» 8 © & 16
OverTun DELeCtOT o+ o o o « o o o o o o s » ¢« o o o 17

NétFIFOSoooao---scoceoocoo‘oa 18

C. Z~-80 SECTICH

PLL ¢« ¢t e 6 6 6 4 & o e s 3 5.2 s o s« o o

‘CVSD s & © -Vo 6 e & & 0 6 & & & & s & 6 » & & * : %3
Ilo 2-80 LaYOUt s © 6 & © e e B3 o & o . 2
I/OCPUMEMOTY v o « o o 2 « s o o s s-a o s 2 o ¢ 22

I/0 Peripheral Decoder . . . . »

DA Chamel s o LTI
RS 232 Interface , , 4 v o« « o o ¢« » o s o = ¢ & &« 25
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GPIBInterfaceooo-ooao'tsau.oaeoo 2?
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BlOCk Diag‘:am L] o * . E ] L 4 - L] L ] L] . L] L ] o * [ 3 Ll ] 33

D. DMA SECTION
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AddTess COUREET , 4 o v o o o o o o o o o o o s o 37

High Address Latch ,
Address Count Select

e e o % & @ » ¢ 2 © & @ & o € 38

a & © @ ® e e e S O & o ¢ v ® 39




v Uit 4 uss uro ust 102 yr22 143 Uit ute? s U208 — HeJ
ol o= ] T ST s [ st R i R s ek
ko uio > U2l <D uss o yae uez7 €2 Y101 (=3I A v uiso oy x;ﬂ.\.{i; e
b ] I s I ] ] T 1) ] § 1 & ] ey | | prerrmenis
ue u22 us4 vés vi00 U120 &£ hial uise M -..,i..._ - ..la!...zu
5 ] 5 ] % ] § ] [ 1 ¢ ] T % ] 2 vies i
s us toun couls us3 ‘o us? o uee < uie nU uid0 &S Ml u;u - v -.r.li.x._.
] ¥ ] & ] & ] ) ] ) _nu }] U4 .....p..w‘m.wi;
1, 4, <o c“: us2 uss ues .T..HHUS = m iiiii zl.ln_ M .i..lu
mmmm_s 7 3 ] § ] :v w ] e - -
; € vi6d o U8 yg01
D UsH tues < ues ﬁU ue? 8.., use g gy g
o_ ps2 ms uis I ] § ] % 1 v | -
Ru _Huww uso Uo4 usd ulie iss vIe2 ute2 U700
2 | ] 1
u cn. o) cz_ 2 ] e | | I T | w ] 2 ] L J = er = une
Pm 7 POt = U6d <D uny 3 u9s  ED Uy < une D yisa
= . U3 45 i 1 3 J
Ly (Lt 3 L 1 -1 I ] ] ¢ ) 1 ]
aE B Eyam $ 11 D D\cou vs2 03 u94 1 3 a nee e
@ m_.. m-m”eh‘uu ; . U 94 : Ui s Uizs US3 M!l.ll\lc_ MI.:'I{.\.(..J
b e LU S ey - LI } : } [ RYIFLY D ouer
s0 D w7 tour R4 won T e €@ U € ouns <D s o uis2 = 1 5 1 O
" Pt b s— o ¥ 17" 5| me— b —— b ] 3 ]S ] e —
18, u1e fo,anwsu e ) uso U4 U133 uist 50 pomm
I - 2 i ] g ;| -
pa—— LY, ) ] ¢ ] ¢ ] ! ] 2 ) | I, 4
77 P ey s : . nry D ui9s 2
[ RIS " CI50) €D < oure b 92 €< <0 U2 < Uis0 5 1 g ] Q
- -~
ol ETTsT T A i ] & ) 1 T I ] - "y £
U mnmz unUﬂ_ m.um us8 urs U9l U2 1] ul49 g 1
1 I s £ s T 1§ ] ¥ 13 1§ o I — T —
o uts €D IO @ v ©ousy D ourr ©U9o oy D e Oy o wns o U9 ]
z £ E ] % ] & ] 1§ | s B ] 8 ) ) | 4
Q nnu( m U3 S_» c:o U179 V147 U174 U192 O
by _ 2 i B I f ) )|
.uc ” = S R[] Lowes V317 ] Uise U173 ) o ui9n
8 - m M — | N J X 1 2 ) ) 1.
us -] <D vIs urer [oou BN VA & un2o
e ) 1 ]
vior Uiz T ue
A U4 UL oy U2% [enn WYL R o ura u M””HU <D yire CTUAS . J : i
2 U106 o vi170 Uise
A I 2 ) J T/ ¢ )
“ ] v =R L ua? M _ MHc..,_.w:lHU Y : ) ]
u3 = - "] o uIe?
= L 1 ] 2 T — DA e N M— @@ u B o
t=y U3 o v? [am DAY — [ RVIT Y} O a4
) ] € 1§ ] _ : _m@v . vier e
vz o u2s u4o S oun @ QU= 3 o o ¢ 12 )
) ] 1 ¥ B ) ] TR ] 3 M—— PP L)
t>  u © us Ul = L =T &, B R44 »:\.3 vi2a © U4 U veun Ve v
. i 0ogno
va Ol & R s B ] T ) mEE:E ) ] 3 1 J0000000 1R ..,
m [}

Comouder

Rrvers
. H
&£ H
ARG Sty ThAl

Three
NG

PR -




PRG -5Ka-10B-F

el TRl T2 sn) | s

ol L TTREN] T TTEsd T hEd

mggﬁgg

) ] T ma] § riod L oeind v 290

{uigs ¢

y O oo O o e ol Comn) s s Lo

Ver M . v‘l Ex _ m £x _ I 71 S 7T A W 171, 7 1; B 1ain]
. O L1} b0 N o) T TemiA] Euvia) L vanj  § 610y
q ISR 1 IR 1711 [ N 77 [ 7, 8 P Snany 77 S Y3 B M T, Y o.-atin] eI T Fain )
A2 RT3 - .
DT B ST e 880] L TTEA] TTERYTTTEND LM :
M 0 eow = un] ¥ ¥6i0]
80} 2R} TVEAT] FTTTERN) ST YmD STTHIY STmR] S onn)
¥5% NLE i 561n0]
MH.'L.U Mw 7 w.:..:S 13 CET S W TTy W _J» P IV 3) B JOGTTTi) B W1
ot ors e 840] 3 hein]
v m) MHM&H.M: ! LLLAUNN O N ST T, B a1 N N TN ,
O v x.( o m try L edn) L zain]
o1 BT LU OLY 6D nr m:. e zen) 2z [eeny L I MRS VT B NN TV N T_taald
ey oy cso |3 @ L 08i0) ¥ TTTRein)
us s«,_. o_nc va B wh o 3R, DTN TTEER) s TI0W) CTeaad x50l
oy u..s.o,u ~ 104 L—_f0ia] N
o_.“_.. o0 RIS 1 R 7 [ T TS MY S S 1013 S N 7To [ SO C1i0 S 21,1 T B T2 I
10 ay gl
sty wsarnvo 2 L asal  f___sem)] i __sin] vlL.EH_ ~ eEin g & SEia]
w 2 PR r 17om [ T
n carys? ) w e—tnd T 5en) U0 TR V!x»miP._ FEP_ 1
Tt ver oy . 2N M 2910 | v «o«iL
0 S w7 [ o 1% S v N s . SO v yYn FLEL T Pl 2
v 8L _ — _.h SH.L

(T3

m o Tvgknvuxovu —
O 5Ty TR STTEIm) LT o ¢ a1 e e Wi O
bia 91> cI¥ sendva Jyy toQzNene
i w) 8 W) e SRS ST s e Mlﬂﬂrmnowm_ UXORCADE
0CN  ot¥  ggs
- 1y e T —— vea w3 . A 8o 3R
w N LESRSUSTV W S A 0 B DO ; P11, @M mHm G nan.x o
‘ o I T LT PRTATY o w R PNNH_ K1l
N Pl s I Sl 1] bl
400 B Y TT 5 _e«n u.._ 201 ) B e 11T PICY] I
V “ . _ * R 1Y) I Y ATi) IR S 11
i oLn, LLTLN (R M TT:1 V czn I 77111 [ MTY (Y

LLL S

1]

i

ost

il

Ao e Ty

Compiie’
AT
=
TIA

PURT s~ 04

Thee RvEs

7




PuLLUP R34 @
H3QFR- 18- 122

[

5 % ii(.(l i1 :
roan
L R3 ,_EL
& CLEAR ¢ReH Zivg T griZ CRE ZPRAY
—~ - THEGH | : 3.
gse ! 14 tal ~
@asz_l;_%iD B 2 02 Zoowe | 0lZ
@ crec vuigT i
. -v LK EM______;______{“\ !“ ' %m i
& roax i g1 7 g ]
u7% ’
] <
! i 2
' .vt:?' ¢ ‘&’
Zices A v
+ % ! !
A Py ; v 7 LR waime DA tin !
1
. .
@ paTA_INTO g
FIFQ 2
10084
7ASISE NET STATYS
(]
S uez | , KD 28
@5 S5YNT BITS N CZ Y a3l L NWRITE Ot Vi f ‘ 1
it ) T [N RE3 Ry P I’.E
X I ‘P +WRITE BRTA.Z.
i@ ra. - ! ™~ 1L i — WA DATA ,
rH A B & AT P o=
H 2 i) T s .—._-_;_.!
- :"’Ts‘: J76 nh7s } i
@Dsw » 7
@nsi i
: z
A 4 . } gz
"READ DATA s % § 7 ;
& ! ~ i I
o : —
(8) +ReAD DaTA 1 . “"‘} o
i Dg7ENE Yus |
. ——
() DEBUG DATA H Qg
A
(@ DEBUG CLKH 3a 7 READ paTA H (3
~rie If ot i,
@"'-P’-O CLK ia'ﬁ\/r 1 2'A7‘f$.'57 :
- ! 055 : Z
@ PLO CLK——Q_—._/i.fE”S. o 14 PLO Cik # G %@
(15 DEBUS NET Busy H 5 5 .
14, BULLUE Ri-7 1 STITIR ik R OB
R T3] 7ve-gf-R228/338 2i3C M‘%:.:\ AL
- I, BL7=Y N EP T BT s e
(®) sEcToR CLK ; ; C{/\/m,u, A o Z PuLLUP _;}a’“[;ﬁ
L-os! . 1§ i3l 7408 § Z22gR-igI-162 _
- T m . (2 3 T wRiTE GATE &
@ emiT 286 i L * SWRITE EATE S
A U4
/ Yis

idt

) DEBUG H




@EMIT 2 © +5
UtHg ""JR'Z‘ ‘
&i iy 406 o 4 431gr-181-102
_ aT 455 273 2 / S f_‘_ i VK POLLUT R2-5
BR7 D Q >3 i -ReaD GATE B
Br 6 ———41D Q -:?2'——"5MQT 2B @ -
BR § ~ D Q FIFO CLEAR L (5)
BR 4—t- 17 D c;..!._._j
G .. 71 p 5 .o |_1cre CLKEN [ ¢ 3 ~
i; z_ 4 D : g s 1FiFO (N CLX EN 3 i Gq CRC CLKEN ‘U,\
yiss : —— D QF——FIF0 iNCLK EN(T )
8. v 749374 &
BR ! p LI 5 hc. it
: ;2 1 FIFO OUT CLK EN i3 —
—, | BRO D, .3 0 2 FIFo 0uUT CLK BN,
@—ibfp. ] ! ; D yai G‘S 381 ]
- LK oE4 )
APR @ H 743240 nL Tﬁ v
LRADR I H Liop o4 010 *
Q@ Proc Cikt B—lgis o7 45 4310R-1B-03
. N 1K PULLUP RZ
_ , s LT T A —_
100-3 = D Qe “’li [;’ f .‘-;Y;T“ HEAD SEL 4L
@] 100 2——D s QH= : ‘>:>’-?%aj_j3_ HEAD SEL3LL (B
X ] : . i - j et -
100 ¢ ) p Ve QL ’> & i‘a)lj—HEAD Bl 28
/ - i a
{ too @ D Qi : 35 v? 28 peap SEL &
<K _CLR | 7406 k2 —
FI e
DISK HEAD -
~ LOAS - HEAD LAT 4
’ HEAD LAT 3
HEAD LAT 2 ,
@poriur R3- 1 HEAD LAT |
@ orst e
7) DISK DMA RQST IN _ e 117 y
< T e ek ox DISC REQ HED
€3 UNLD DiSC FiFO iblcLk our..
.&, P55  pos 1N
~Lpu  poyi?
~&ips  poai
f
—E— p2  po2ir
@ oisk WRITE OP H p1 por DSK WRITE H &
Tia ¢
@ Reser L ——— ’
Twee Rivers Compuiet .
@ TUEAS SELT T LRAIOET
Tl et AL Die 2~ 20




® PROCCLK & » e ——
® IGATED PLO CLK — &

" .
Dg |4 WLEEE
S
ROM D7 12 o
Do F2 A
27829 ps Ju TS |
3 i N\ (a
b 2 | s FO®0
utiy b2 | 12
p) 1o !
a,n%au%sﬁmepamw 7 - ErR@
‘ el |
,.F,"‘Yi% BTt 54|32}t
D8 :g N C
ROM - D7 WAIT (B
Db
27529 ool BT SEL1H(Z) s .
. 9 E Y3D—EMIT 1/@\
D4 13 20 s
ytis . 7 A Yol eMIT 1
v D2 i2
Tle ; Yo N.C
$1 82 A7 Ab AS A4 A3 A2 ADAD 4 : ‘ vil3
FelPlel7]s[a R 2 i Tl 1 -
el -
/-,L; . : |ECRO!
. SADAL
@
]
i ! I
whehzlslalsl b [ i
KT MG AS Mt AS R A RS |1y 2 13
be . s 1011 oahye
ROM 7L N pg G
4G A AL o WBo  RP T
101182 271829 psHd q0! T
PULLLK S doe  u9y S e A
P CLh EX MR LY ED
RES o3l L ORI G C
i ytisé o2 7 L ”—1 .
r - D" & 1 8% 7 AV 12 3(L’c)s!3 &K
S %% y Sins glel Y., @D P -
0 2| TELIE 2 ezl o b
Doz 77 v . ol BETTE0 9 02D
: - 245240 5 o =2 mebl Ug3 ci be
@:Fz N ’20-\!2 th = So o OGQZQ)
e 9 U?',"}——-i;gs:: 3 A3 74L% 1 A i:}x :5 MR
054 : — 3 291 9. 06 <=
ARP: o T8L%27 #TLT 22 283 2ye 7o
TARAP 12 1in 827 Tk Sla; VIS — 4
L2 alue T
. s —
—ic2z F—yaZ ! o S &
@Fi ) _é'UZ 7614153 : 74852 r4s7
S5 Sa e h
TG . BLUITEISL e !
! /R cgf |, H
AT 13irs 9 13 2 | T
' BMATCHE—15 Y i Jaz . e Tjgf‘
(DCR: ERE‘\DR—-‘—FE’% U7 7"§L$¢4 TJ' __: X
oFrg —+%cs 7RIS : L3 L
: _j_’ E_E 3t )
v Oig 43 IBR-1G- 132
A ‘-;—‘ \ UK PULLUP R3-3 gl
@ PrRoC CLK L ‘ K @@@@r@ (
€9 meseT 2 L




©F1
i
@ ro A 2 |
L~ 4 N2 SRTA ) s
: u9z 74%;4 Zluige O TOKTRINTC FIFGLAS)
(D READ DATA # ! ' '
N \ Wik 74§10
AN G ;‘2 1; AT
@ PLo cik L—8 Z‘” 2iae
74L$lo4 ple T
5 g1, .
utgz -, =3
= LR N = S
A 7 <. AZ
@rutLue 826
1op1s B>— D4 AM2Z5LS252)
' o
10D 14 E&>—={ 03 a4 -
s Dy 4 a3 4 ;%a; it
10012 E>— o1 gy, 2 :: =431 @
6 q e e B2 e T
. z o) e s
#3025 14 O ci =2 ]
i3 l2|s 4 Ln T . 7,
I e - —
IGO0 88> =IDg 6 ; PLO .
R 4 : * CLK K 7. e
e 2lps 743 aal? aly, - © 3565
£ Q i B \
100 9 E>—Ho2 JA? @ o
13D 8FE>—3Di i e A
Qi P 3 1 jo
’ i A |- P
14 agi.z 5 q?u | [ | F:E -

o i P FWRITE
@@@v@é@IOD 7 < 3! 5a 6 SR | ! @%ﬁsﬂ
CORERRI0D & @>—2{03 R — L e
OIDEERHI0D 5 & 192 7403079 3 NN : A ;

e DsE>—-HD2  Ui75 @2l ——— | sl !
OO RCEGRel Y s - S S U L L LS l
b Qi 12 P H P ’ ﬁJC i
¢ e : Sim
) 4 ibglz 5 q.g“ ; P ! | i v Y
y . [
QEOTEEASIOD 3 B30+ e L u 7415166 iz NG
@EOREEES:0D 2 B>—4D3 N * » B
SOGEE T =D3 2 o7 Q3 , — e 74 O
L) \/}%LOD { 3?_ QU{-Q@: a2 =) ‘ — ¥ < 74
TEED 1 = - S A =
XD 10D 8 Sl arhegd —— et e 2
SRS ; L L 4y
14 R IS .o i b
I0 AZ Sz 5 A 0 ! o s B ]
i 10 P S TReE
‘-L_-Ai ) oo 1 i ‘5 [ 7 Oa
GBLSK BUF WRT L N | s

O) RY B ! i } }

PROC CLK H ’ i i 74¢1¢ R

L EMITSEL I & 1 ! f \ 1 i }

® PLOCLK H ; L ‘ 2 Jicz‘;‘;_{ l

W PULLUE R3-6 ; _ g I‘
BR 7 1333 = Ry — 7 } 3 i ; i i
'L ° D aj2Bal 31z 2P ; i ‘
’ 5 + D7‘ZI;$%74 N ER=S 2 :?:-;3*2&5—4 f P .
: i A g YD ;
b2 b afe N .
| 2 ——14p abis Mmoo F
by 3 : . i
P B e e c
o |BRB—Ypck gy FF R L ugfﬁ?\:ac;ﬁ;@
. BN 0 @
! I s A s
©LEY _ " ,i,' o R I3 @
= S | i i
18 cal, P -
HEAD LAT 4 G CIECHEN B O
b s|; SICHRES
E N S R .
I A 4y Lo
THEAD LAT | 2 Lo
=i , P |
Iemi : ?is ~ ' | ‘
s eor i v

Y:FJQ Rivers | Compuer

ZWRONAET T TS -
WAST b D ry AT > —
| ERGoLOE- -

Tiames = 7~
[ A H
H -~ i I )




FiFD

q FULL
2 . ,";
—

W e S L)
=
[a ]
-
o) -~
%3
<
[ v}
A
£
m
27
_‘(.)
~

) . e ;
— ; 2 e —
MDO 15 30 ¢ QIR olE TN i a3 L1 @ DI I5

N
i L
1

A ’ q ‘
D2 R D2 U28F5 Qafd —% T 14
¥

13@—7—133 . R3 6 - ‘ 5 13
2o P 200 Q@A ———<T MDI i2
L 7%35 asl I
THS 3T [ EX TRe MR Ior B TR OE ODWEs! || | |
' p—’c—xjj Rl 2 45 35§ 7Y WY 2T kY S i !
a)uigs = Pl iz -
’1 fss | ; * T uies
i 7 =
: 1 z’ﬁ Zi A : i T4L%32
n e s astA epy TR : @ MBI
!, ALl S ; A
1 @>406 A Gée - ::/.:l UZ-@L} GZEH <7 ! )
9 B30T QT it ‘3335 Q20 - q |
; HP3 = s ;
18 G% 3! 4 : .
A EEN o Y | Qo # <z ¥DI B
[} i : L
' - Los 558
I : EE TTEPL W Top T PR 7T e G5
; et {Y iCT 21 e i3; o :“,’ zf.“é’ 4 : ‘
4 uigs 3 I Lo e4T -~
5 1 il o g«hz& h Tk s 24 el 2;7 ke
: 2 T TIS UMK YOF EO TOE CFF; CPEDORE|,
7 E>={D1 o} £:3 G < MDI 7
» H H - ;\ ,
6 E>102 Q2= RS ) UAGZ g2 <o b
L @ — ;
‘{ 5 ia: 7 aj &3 o . T q 'rs S 20 <7 H 5
: 4 37
. ~ i t - .
MDO 4 B30 4 Q4 ine el 4
U200 s a2 |
; TEE: TR W”F'a—s?c?ri;é !
k2 1Y @Y 2 ny B oY wy 2y et s
— | BEERs
| b »la ik 4 ) M Eh e 2
| Mpo 3 >3{0s Qs HA £lps a3 = 13
! 5 P
?‘ 2 B>k YA 1L =52 U2 a2f <z | 2
I & Qiile 4y Qt g % }
[ 1 ) : ’
~i 4@3 "
[ Mboe 808 . o @8] = 5% ! Qo T MDL @
{ ] i - ,
(@ oATA WTO FIFO b Lpi asizl WRITE DATA |

®CLKT@ : alé iy 3 a7 8P
(G LOAD DISK FIFO ¥ sl ‘{ » ‘
;

) FIEO CLEAR L

2
TOP DISK
(Z)FIFC IN CLK EN
) pLo CLk H——th
@FiFo OUT CLE BN B

b

.~ 2
RVNC.
;

‘r% PR S T
1 L % SRR

Carart we




+5

| K PULLUP R2

3 2 .
‘ X ——— _ab 43srem-o2
°De—= i "Nrf?
41$37 ' 2 T4B6 !
A S 2 2 - ’DO 2L FAULT Gk L (B)
. P
@ 4 2 PR L ‘Do N psc STEP L (3@
-7 | 12 i v i ¢
3 ' - 5.{>% , ";{;M ; step DIRL B
2 14 15 i ===l F2 3
[1000—= i g gielole
GIDISK SEEK WRT L— - r:[_
PRE. MATCH H
@ PuLLUP R3-5 . : .
741427 ©
Fi u17 [ u3c)e 2" g MR
- S Fe x> = ,é_} =0C
2 TS, Tusd B a7
@i SK INTRH: | Hez w57, I P T
(@ SECTOR CLK R wy o9 e S e
~ KR CLR E CK__CoRd "%\ a
T g N Y Y
| ; ; ;ig uT7 ft;—-—-—&gTE:»
) ‘/ﬁwm L
@ RESET A L | .
‘ pLO Cin L)
@K LLuP R3-6 =
GH A gzo ! §
PR c:.aé ER
& o i3
® ®m3 2, VU8 1 2l
TASTA|, | | {7ALE74|g
A | I 2
oK |okK on $UISD
Iy i T .
® wAlT S U W |
G T2 oo i
e
(®) WRITE DT v P WRITE DATA Dzia¥ed(d)
i2
a > 2l ae .
: Fasos | 7asn2
QO rPLo LKy de
. s -
-.xl__
; !
| l
H
' { i F@ Fi FR PHI LH | DATA
L:;_%l_é_l o | DLE 1= -1 = | C:CHECX
) :gi'é'g-xw g2 | OIWRITE/CRECK 1CiC | W q Qipof
' 2 MRIEWRIELA | C W | w | W=WRITE
3__[FORMAT WRITE [W W { W
4 TREAD/CHECK IC 1L ! R
5 [FORMAT REFD (R IR | R
_ | :
S ——— ;; .
a .... DSK A8 M CONTROL | PRQ - 308-:_ —
RS SEETRUAT I"“'_;"“xi_;;..w e Ly e 2D 1




' +5
75@-65-R226/ 330 |

10 D6

' sy T T T T T G Aa i
1 RI ¢ U128 o ug
' S22 1 74LB L T4LS2ud,
! —N ' !
— - ! i ]
READY L — 1[ il KL Iy 2, 52,'>'6 i
bos3g (3 R
- —v’\/“—{ i | : T :
LR 228 | B 1
—/ N\ C !
rR27 |l a ,4_;\\_‘ !
SEEK COMPL - 3N | 6
(133 4 N DLl
®— —/ N\ ¥ ;o {
bRz 223 | by |
| R28 N ’
2 Vet VA : H
\URITE EAULT L : S oot L& 4
; —\‘/\/\d o H
’ R29 1] s g !
N N =
P Ray i e ma ;
Lﬁ g A ' :
. I f i ;
BR 7 3 2 ; il
3 |
14+ 5 : !
‘;;;f o oTesiTa 5 ;
; £ . _IN 2 !
3 BR2 : 4wzt 13 17l N3
boLgy
! i
‘IBR i 12 ;:s\ks
BR & 5 iz E".;\j\‘?
o C'!(g cm{ P L
G eMIT 3 i I
&P piek seEk WRT L o
‘ S
! )
INDEX L | Lot
; .
i H
| .
, i
R SV |
@ DiSK STATUS
READ L

DISK INTR i (&)

I# 179
I DioK NTR L

74404

DISK DMA RasST IN (&
Dtk WRITE o8 = (

10 02 ()

)) (‘D

¢

10 01 (%)

10 02®)

1003 &




-
oo

RIEID DIsK
58 49 |
O 0——45 -READ DATA | 0)
+~READ DATA
C Ol =
é,_ -PLO CLK ____»@
k 'Q 45 +PLO CLK
.
) . O [
“WRITE CLOCK o ?
® WRITE CLOCK 40
—WRITE DATA :ﬁ O QO
© T]4WRITE DATA 9
_ o ©
_ . 3¢
—READ GATE O O 34 —
WRITE FADLT L
é O 32 ""@
TRACK @ L
, O O =
(@) —WRITE GATE Lo 0o
p— s
FAULT CLEAR £5 0 O
O pisg sTep L——28L 6 O
24
STEP DIR O G
_— ' 22 SEEK COMP L (T,
O 0
NC: 2o o
Ne. 8.~ O
ie —~
—tOo O
~ g s SECTOR CLK R(D)
o .
: 55 e READY LD
2 INDEXLD - -
t0 o
HEAD SEL L —— 810 o
o HEAD SEL L 40 o
C .
| HEAD SEL L —————% 0 0
HEAD SEL L 20 O
— 2 :
Blhio Digk inT connN | PEQ -1 OM- £
) e PRC I




DATA IN

MBO

16 DATA

LINES

3493
FiFO

94P3

942

FiFO

FIFQ

S RIT

e DRTA LINES

SHIFT 4—]
IN

3517
COM-
PARE

>— MDI

Y

COMPARE
DATA &

]
>
v

CRC

CRC ZRRORS (STATUS [N

CONSTANTS

A

CONSTANTS (CONTROL LINE)

4

MATCH {5T27US  INPUT)

OATA SEQUENCER

nE—>-_

MUX

DATA 201 T(T

FINITE STATE MACK.

CONTROL LINE




,DN-IN“%'

' D$ - A2$81¢:
Y o L
150 H
Ch [ I
X BruF R , LA f1ey
cH _I_ l 1 R2E i - -Ii c1 {{?’5{%
T | e T B T “
g
oon » Mp38534
MP$653Y 1 Qi
Q2
' ; 5
2t uF

!
t

MP$653}
Ri7
23
23 C8
L2 OCIuFIB%
~ i tka
- i ’ RCV
HTeH 1 \ DATA
e ouT
- R @
i 2:2k¥h§ 2TpE — .
b : 1D %
| Rg 3
H
3 i
FHL30Y — — — i
uilzs
g {2 v
T
@ NET 24 +‘15- C1o e F‘L —_22
- X : — e T AL —_—r —— a -l—
Shamuiy ; uaq e &—89 lka | .QiaF o c | T
DEBUG BuSYL S R2S f DROP
141308 :é}\kw T CABLE "}7
1% !
A/‘D@
R2o <
Z2ika 190 pF i
1% T

T ANALDG | T

e Ao
L=
Trama s

smacuse v

=
Zoae

LRI ine e T F = 3




@NET STATUS
" RD L

3 NET OVERLTLow

C2 BBt Anll o,

"Ry 2@Aa Tl b 244
4 I3 [t sec
w39
i > , .
oA of— N 5
74L%
- 221 14
RQV DATA GUT 8 o
BlOE] 5 . \{‘
3 . -
N.C TR 1 18g > 1003@)
~2lp Qi.; /&‘52‘1"4
hid U4 ¢ NET BUSY H (513
2umsec!s! RY 7413 g
sl e &2
3 ﬁ i ni’ cgz PR .
TR ,
5 qw | i ——1[>3—‘r~————NET’ BUSY L
. ! ' Ve |-
uis8 @ ‘  74L 804
%wzaz_
EN CD
(@ () D=aus R Ts 1 i
BUSY L gl :
Tt H
@ pesuG 1 L2 puLiue R47 ,
tX. _43}&& Igﬁf‘h‘:‘l» f
1
‘ . C‘;fiﬁ :
b 74586 R
2%“ @Q L ?vilﬂ?‘ﬁ e —’%‘55?5?(9;2 DATA
Iy (9 12(18) '\3:‘
i ] Li74%
t21 B2 5 317474 etd
i ¥ 2 CU‘ P
o %S | ' o3
| H S . -~
——————— 36522
— Uiss

12} DEBUG DATA L

;45% i

_Eb.,s éi%D %2

NET READ CLK L(Yg

NET READ CLKH (D

®

@XBpEsuE BUSY L

Hara Do TN

. 3
8 &7 Y & -




NET READ DATA

4, PR
(@ Lo ADDR/STNE L 1 1 5;6 2,
-l i THE
MTA 5 ofToA 19 74%56 mgg
,‘K 6._________5_(3 _5> &
i ) ] CLR
— ] :
@ 3 e 2ol U | .
R S——) PN = Z)uiss INET MATCHD
!
SN SETY 12 Dp%/ 743 32 ~
B cx 7‘!L§l
=RE 74
J U183
> &
CLY
IN SYNC M s ————
© G2 NET STATUS RD L ' 8l gﬂ 2
(® NET pAT LK D H - T 0 7@
17 ATA LK D H ] Jisp 7418 205
O -
X3 ; ' -
NET EM DATA 0 wes &?—_—fj}w,\a
o Tasiz | L5
Ko 75386
tLr_ PR | -
iy 13 i
‘i R 13—
T '

% TRANSMIT H

DEBUG BUDY L

(@ NET READ

T CLK He——

Uik ]
. 2iuikly

DERUG
. C LYK R

o =

125 U999 ) TRDATAD@

PULLUP R$-6(

ARl oS

74L% 08

E1GR- iR

741308

741584
9‘\
HECpe:

74LE 04

:NET READ CL® D ®

NET READ QLK D L @




NET FM DATA @

CRC E4R0R H(9)

SYNC PATTZRN IS:i

1928 1131 ;

X0 LD LENGTH L

@5 STATE CLK H

SYNC ATCH L (5)

NET ovERFLOW H{3(T)

IR
e ’ i
(DNET READ DATA b quisist | Ls qusiss yf
GSNET WRITE DA g w2y ¢ uUs7
SEL oy ,30 . ]
(GRTED sy 5% Few
_ TRANSMIT ‘ Az
@ WS %
WS _
(9oesuG H
(o) CWE CWE
. 9441
> y7Q
cug Fik Se S Sa
1041 3] 5 8]
@D EN CRC Lk H ; \gj L—-*,Il %
@ONET DATA CLK B H PR
TR ot 74L40 8 } IK POLLUP R9-5
RC RESETH L H31BR-12)-
® CRC RESET R-\21-182
" " 17 .
25, - - 5
¢ 1 5
—c|f TaL$ien o' 251
S A2 2521
51 ues 172
77 2l nt;_z‘i; Uss
"
ST oLk Equrp!
@neT oaTA cxo ?Té?” Al i85,
‘ { iy VeC 28
R N Pe
. - - - rq . 3
2 LD ADDR/ i nE
SINC L | 2,
EIRESETH 333
z,°2
=18,
- 5¢ oy
j-<)
@® 20 sywe H 7
EN LENGTH
Cit L ‘J)
1% 7}',__47
PRE a, v *l
i L
A 4 4
5 “ - 5 8 74
£ig P 2 £ L}i63
Qi by US3
74L$164 Lo T ok u/f ;
: s Q?ng [
SINET CLOCK — . |
(u% NET READ CLK b —A : g; ,: N
® 8 74
5 is
[GATED | Zﬁ e 587
RANSMT —— KL ) .
o ’ CLK CLR ) CiK /D
(3 DEBUG H S Ts 9 2 ;L
NET BUSY H - :
. .
(B oedug cLk p—————=TJUlE! ~ Nt
Lo ' 74%32 %

R IOR T

Three Rieers Compaier
5} UHER MATL . LA

I T i Errrrea
X '77(,-._;»_;;_-

cacew e DA

RS YR

«



@9 NET STATUS RD L ~

19
2l - 5 fsPl’ 5
3 CRC ERROR H o G ™ -1001(H
® v THL$TH | L~"utes ®
7HELS 24y
o B 3 U9B _is
(@@ NET HALT L — CLK Q! NC
T PR_CLR
P 49 i
ig4" _: :
l-4 - L i
@FULLUP R4-4
431gR-191-152
— / —
10D 7 '8 L MTA T |
1006 3 2 MTA 6
10D 5 ~ L3374 16 MTA 5
@ oD Y 4 =2 MTA 4 o
yH— i ' &
- 1003 x g z MTA 3
7] Uid6 §
100 2 MTA 2
10D 1 13 Z MTA
/o0 @ 8 ? PATA @
‘-——. ik EN -
T
€3 NIT ADD R LOAD L 7
s]
(® WRITE ON H DI
7up2es |0
. Dos NET WRITE H (3
: ‘, | UsH
(@ pma REQ H > £ N
= R 19! >cLK
. .
CLR CLK 0g0R

/a? 6! 9/;‘3;_:7

@ ResETS L
(39 UNLOAD NET FIFC L

NET REQ H.G3

Cormpuier




% TRANSMIT H ‘g' TN
U153
TDNET BUSY L ,
THE32.
3 12
DC SINC STATE eLK |
H3 \
y s T 3:/ SYNCR:’ TO
- PULL -4
@ XMIT PACKET H N ULLUP R4-4 (&
: GO L & >3 . GATED TRANSMIT -
@ '23 /d’?)l RM\)SH @
Uteo 2. PR ol 5
74827 g qium }e \ :
74 L5374 e/ D= NET
‘ E)'l37 LS X 7 DAT-
b G 741328 TR
N CL 1
(D NET READ CLKH i By el; ™ % @
{3 sne MATCH L : : - ‘ ENsu 157
i
@ NET READ CLKD L @ pevue H T
®@0D NET BUSY H - N 5‘
| i 9} urel YN
iR CL
13 Muz] R %,A@/_
NC CRISTALIR
NS 0SC NET CLK
=)
Xi I
i £
LT 81
ﬁ_{ L3 Q._cj\{c 2
Al Gl STATE 12
D) J a:-'ﬁ‘mc CLx H@
Ce L$161 0
m}-T-Di}‘»@\ Le—nc¢
‘ L
GONET STATUS i3) DEBUG CLK H g T2
RD © 012 877
2] Z’:Pﬂt g !
=
Ar 1028 NET INT {
(ONET INTERRUPT _ WS | L————L—G 39
H g3 . GFY—N.C.
r 1 CLR |
PULLUP RE-3 | ' ?:3 ) ]
2 HE!@R* b j ! i
1DI-IPA i
745244
| A 002 ®
74532 VTH
|
NET STATUS | §
& wl _—DEBUG DATA H ()
0D 7 18 19 / fDEBU& NET BUSY 4 O
17 1[4 4 =sN\Ne C
{\ ° % 154{( 9[{5 > DEBUG BUSY L%
| 2 3 2 | _Rsarsgs—DESUG DATA L .
3 81 74L3273 |9 U146 DEBUG CLK AN
! 2 7 J162 % DEBUG K (X5
| ? Z 5 RCV ALL HD
10D & 3 2 GO 41~ %M’T'P;?CKE' R
CL¥, CLR o ! o L (3
NET CNTRL WRT . L 1 1 THLsBY
utyé

e !@H\é
@ RESET A L———25 |

@NETHALT L —— 3V L%

741308

s AR N oA =

BT VG




NET A5

NET AY
NET A3
NET A2
NET Al
NET AQ
NET / o1 ;L_l‘ NET DAT g Q
BRANCH A » )
2ip 27$24 pe i3 NET DAe 3| 748273 2
31 ps U2 NET DAS % 16
_F NET DAY /5
41, Ll y
\ NET DA3
5le Jq D3 }9 4 U22 5
g NET DA2 )
i Dy 18 7 ) 16
NET DA '
; /8 G oI 7 ET ! 3 @ 2 BSO
IMILT 118 § NET DAD 5 19 0/
PACKET L oo . Bs/
H EN! EN2 CLK CiR ‘
15T IET ] IT
' ! ' , RESET A
| | ESET AL
|
wh  wh "
¥ NET D27 o o
‘1A pyilf MET DS & 7 Bs2 @
- A T=aa 24 A z z -
2ip Z1$29 U3 NET DE6 31 74L337Y 2 cwe @)
=T DBF 8
3¢ psif2 NET DB 7 B £N CRC CLK H (3
NET DBY 12 23
o oyt CLa L z EN LEWGTH CLe L (3)
NET D83 4 5
e 1o 3+l 23 4 232 - LD LENGTH ¢ (3)
7 * ls wEToB2 17 S s .
F D2 v - NET INTERRUPT H
ST DB : t3)
Ble pi L HELEel 3 ) 2 oA REQ H(E)
9 u Do 5 NET 95@ 18 ? ) ADDR/S)YN{L I
ENI ENZ CLK €L 213
15y .’6:5" T l‘if
E |
- !
i i H
i ] !
154, to4 ni b -
4 NET DCT g -
Loa 7 : 6 ws® (3
2 NET DC& 431 74 Rl
Zip 27524 e H3 D 3} L3374 {i2 wsi B
3 NET pCcs 7
2ic p5HZ v 8 NET AT L @0
o Yyr NET ped g : e
D DY / 52 TraNsmT H (O B
[y -
5! . 9  NET pC3 4 5 - o gt ST
De Ul e gy I cre geser H &
~F D2 =21 : NET FIFO IN EN H]
et ET DCI 3 L3
G 01_7 - 3; . 2 — NET FIFO OUTEN_rﬁ\“
; z T o 8 /
2in Do S NET DCO ? WRITE ON H (3)
ENI ENZ CLK CLR
Yis Yle T
7T ri7

(5) ST4TE CLK H




-

Bs2

BS/

RE

noo 9
A 8 C
(3) NET OVER FLOW R 1p3
1512
@ GC H D4
i
NET, BUSY-H D5
8\@ MATCH 2N | THLBISL L5
RCV ALL H 13 2 et b2 85 1
~ 748,32,
% PULLUP R4-3 353 3y Y
y .
o6
) EN
rri 71
m([
2 PRE
@NET FIFOIRF i 2D el 3
74LE T
L ReY OVERRUN
o uig2 )
@NeT DATA Clk D H - . e Q2 Al e
T o CLR [/;Y 7408
; 13y
¢
r
! XMZT
46 OVER RULy
- - PRE ~
RPN Q 5 @ QWB
7Y THLS 24d
7HL$TY _
o N uioz .
@ et FrFo o%F o 2ip g
: L cLR P
157 i
i
§
NET CHTRL ;
@{WRTL
NET STATUS

Y RD L

NET BEANCH@

Top2(%)




NET FITO IREM

GYLOAD NET FIFO H

RESET 8¢

% TOP NET L

KNET 7170 N EN H
\‘%»'K\E" RIADCLIK D K

{3 NIT DATA CLK DH

“iF,} "{/,
£

@rer

E—s
I
!
|

;'

2 12
pas
D 743D

) 9L$¢2§

UlHg

£ u‘;e@/’b 29 \2 GRe ¢
741527 [ e, Uied ()
O
740427
f -y
— —E ; |
1 o) 74 23,
— IRE 175 TOs5 ORE
! 1
Lmj:o 5 D3 Q3 8 MDI 5
R D2 Qz H2 . e
3 4l ) 7403 ute7 Q120 3
; ‘ 3
2 Do Qo 12! n
i
Log _ e s 2
| [EBTT5 p MR TOP EC TGS (B CP5C OFS
, oy ©f A Y a3 Y HT 87 78 /5
- 8 ! H
o 15§ Lol ;
L. 7Uls35 { l | B .:3;; 2]
/_E)“‘ 104 2 de 13 f7rg~. 4o B84 b 234 1532
. ig | TRF Tis " MR Top EG 705 CPSI CPSO  OR: /8 459
f :5 o3 Q3 CMDT 4
i D2 Qz % | ©
ul s, 7403 Ulee 4, 120 ' 5
- 3 :
A@ . & fote Qo 2 ¥ el
Lins . ___ — — 0% 122
/ES TFs  » MR TOP EQ T0S CP5! TP50C CES
e A SRS HT 3 :7(; /#\E 89 re¥ ;,? i
- ETR i ‘ ! ! b
2 ft e | P ' B |
Rt S Uy =D
‘ ieu 164 2l nh i3 f7<L i A N 2':(L 4 7y w
_ s ! flcj‘: TTE Po R TOP EC TOS CPSi &PZo 6@’{@;3 vrs
/ N Dz Q3 5—-——-—-——--—{...._. MDI
5 7 .i H
6 q D2 az 4 A S
5 D 94B3 utes  qr & f 5
Li! 3 ~ i 4"
o oo &l ¥
70 i T
DL — . e 22 .
iE3 713 3 MR ToP ED Tes@ﬁéb"ﬁﬁs '
9y 0y Y 3] 179 4T 87 69 /59
! ' H i H i
[O_  iDG . 2 ) i3 '17& D faTa) zsjs
_ 5| IRF 715 PLMA EO TOs CP3l CPD  ORE |, —
3 — ' B3 g3 S gt
i MDI 3
51 na . !
2 — > 2z Q2 L2 A2 L5
v ! —«—_.___i D/ L3 ui ey Qr 20 ’ ; z
. Ki ;
[ LMDO 0 —] DO Qo 2! Vv 2 |
NETRERD L T pg 22 N
O@Dm = 0. MR TOP TPs1 o oelt e NET WRITE DA TRE
50 2 11 8Y 79 /5%
(AN L 7
]

&)
fl‘.i




ff +5 +5
s Rb? ) R‘l! p‘ﬂ
CHh K CHL 202K £33 2 361
220, 3 > 2903 304" 104 < 59K
r: li5 +5T7L lﬁj i5 +5TTL rb_g [ +5TTL
U217 ji6 I Uit g ] J2ie 1o
PULLUP RS  +5 0 748 |2 Zlars 3 2 e R DaTa@)
221 || 221 1221
!—9‘3'5/"'5 - |r‘lc lfdﬁ D rfdf@ns
moETn m B3 R ST
T
- il * ;
@VCO SYNC | ouT tN
P —— 78Lg5AcZ
3 iz v
' . /12 GND
17415 fu2iz 3340 5w Q8 BOTTOM VIEW
157 +2 —V'W\rT 78LCS +5 REzr
AL T =3
& 22,4 2
+5TTL <7
o4 !
. ST
7 g Uiz
K Bl Rek
lw o) 7os | TIK 9K
ur PR k"2 P ANV
r 3] V2% CU{;s 51K
2l 12 7 K BEEE
K‘ i
]8‘%“{4 +u,:;§i5f
;17 5 : P Rgs
7 _ i
<K =25 T
LoCaT —=
7 :17
' ouTPUT
1?‘@(‘ 3% ’ GND
e 79Les - 7oL
=2 — AV -5 R S
12 s |ACZ — -5 ReG =T EY
_._2’9 7 - -
T+ { V.
+5TTL Ao IPUT BoTToM
ST Vigw
i
| RS 2 1o e )
+5 A 1IN @ 9
iK Hzrs iy 74LE -
Z)@ 2 1 137 157 12
UZi‘i- 12 14 UiE DATA WINDOV/ @
3 ! ie_i?',g
GDMFM h
rr
4
REV. B 5/27/8% 73 73
Tnree  Rivers Compser
b)) PLL T FRG-%-o
- UL EESE Eelury M AT P _/;‘.; =5




+5

231
39K
@16k, CLA—H] |
i3 i nzy
@SPEAK DATA— | | c3a
L3 é.gsé
c28 RNt 4505 S MH 3_:;
22, 5 hmemon |
12! @‘ cig !
12 R23 _Lae £
v/2 §¢2K 'st&
2 IRE EAN ‘FlLT
GND DECODE
I
+lez
R3Z
28vi22.f (47K
T T T T Rep
. S
| i ]
Y r
| >RER \pnBEATK s J‘L}\
! 5e0 275 . i

737
' LINEAR TAPER LOUDNESS CCONTROL
| {iN CRT ENCLOSURE)

@ """ CVSED | 5"’

T ) -_-_J'e :(*nn RS o ;._/g'.‘u

re s e

;..»




T

|5 N
= =13
= Als
= )
12 a2
[58 A= @
-3—5— ANG
‘ A9
Zﬂv@ 2? A
= A7
@ &L ‘Iz% WaIT 'f’i" A e_”‘@ ERT;
@) zez INTL G INT Sy DA
- - 1 j -DA 4
RESET A L- Z CE 33 A A D)
© s Jo [m2 oA 2 —&3
@9 BUS REG, L 1 DA 2
B N “py 2 DA |
; 3¢
' 1@R! o DAL,
i u4t SR
T U898 -I-ripK  NCC 1) —3—————',6 D7 .
+5 GND 29 q—"‘"g@ —€2 &3 &
= 5
0008
g‘é D3
. 15 gz "@ @ @
. i i
R A NS :
24 PlLiuP R,s-;_ths‘ 1 D?—J‘-
+3gr181-p2) 3 | .
=7 LY
+3 'JT*:—'MR_&
10F
Fewa L
PL-BUS ACK
LK PULL-UPS
838 ~/~ A1
uHi
+!;w zoK QEE
24574
NC—H ;:‘\’}s'r;; :: =
s @INT ACK H @
X3
,7‘77 74L8 @2
AN
jur2 ot TZ QLK B@E®)
. 21 THLE 04
DAS’ ;\}3 - 4L P02 A5 @ @
"3 7413125 |
DAY sM>e BB
of &3 &3
| !
- 31 /2
DA3 IS l/’\/n : Az 26
¢ — 14
DAZ :i/ 5\\* Az G2 )
i tre i
A e N RBO
2 N .18
DD g N BB D
— | 74LS 294 ¢ Z?A
I ’ Thres  Rivers  Cormoiar
77 @ 10 ZBE LAYOUT 1T FRm=-OD-F
i X3 PRy rel-2ngs Pl = 39
ZEV ¢ /’ué Qar



r_muup R3-2 @

1<)
- v rRegL—2dE, 22 ZAl
AlS —IgE I as _ ZAZ
@ Als—f Yool EAS
AI3 — B U2
Al2 741913
Uiz -
+5 +5
@) wRL | ! . .
: bt Log Y 8 Lig bo bis
— 18 oF & 8 oE TE & wE g5 we
Al —=]
s 1013 19
N 22 22 15) 15 .
Aps —23] 25132 . 23 25132 23 16y 2114 16 2114
AGT—  4Kx8 PROM |11 4k xs prom H—17 x4 7 Kkxe
. : 2 2 1 n i — pmee
@_—1 A@é__:)) 5 3 > STATIC 2 TATIC
3] ™ R
N uH 4 U3 5 3] RA 3 AM
A G4 —- 3 '
Ag3—2] 8.2t S 82 H S 4 4
A2 —2) o e 7 uz 7 U
AGI— ! 7_¢ °
=
A GO 8 8 Ja) S A5
17 IS 4 I3 g le 17 Ho IS g 13 1B IS I N2 3 |4 H!“.EBH—
— |
D7 ‘
D6 : !
~ |Ips A
D4 -
@‘"93 -
D2
D1
Do

EPROM DIFFERENCES
T Il INTEL

21 | +5 | Al
20 | CE | O Enb
18 | A1l | ChipEnb

Three Qm cm
@ nnnnn 12 Coy MEMORY i"' f‘,’{&{j}E
e S cr g -

e rem e S EEAT - TG E}- Y




{ADDRESS)

AS e yrpl Q1D . qpip seLL @)
2 9 260
@) A4 2B Y6 ) sz os10 L @D
A U yspl® (258) ser FLOPPY LB
‘i‘;‘;i P SEL PERQ gcv L&
(23%) sps DmA LG
- B (225 %, -
10 REQL o sEL AL )
@D— | =SS READ IO REG ) L
A7 — 3 .
MIL 2luze) (202)  yevere st L@
7413@8 L 4N - G5
@roL : 5] u34 6 ses perQ Rec @D
— 74332
N
s vepd— |
! A 750_).1_ ; NC
"“i:)‘u-—_'- i »
. i B - L@
' Un@vapid _ WRITE I0 REG Z
@ro REQ. —d . 4d . vepl2 @20 waire pere REG LEE)
C)W — S 8 5 A Nt (31X \TE IO RES 3L @7
741832 @ Ab >O i~ :; ::,: v ZZD T;:MR;{‘.-{-, Hbm
7?}L‘§glf- 741$138 " 15 W N RES ée
L9
YH
TOUCH
XL PAD X H

Three Rivers  Compuder
% T L e (S
ot I3nETsC-gus1Clrmcy =32

YL



@s L DMA L
WAIT L—3,

15 5[

25 | 5 ’
2Dbus Ack L4~ ) " :@gﬁ”w’
7acs02 | 749290 “auwe |
. MREQ L
IO REG. L
12 iZ
16 je/wazT
ALS Z
A s ‘H
Al3 _@
LY
A2 ;ZI" DA ér‘K; 2 v-“—-\
2! , 5 TC ]
@ ko 2 783 | wle 4 ST T @
Al 23 ’\l‘ AR i l@Ng Tl 5”2
A2 2] VIV | asetlz U36
ne7 s A
A 26 q'.g INT B2 3
IPLYH > - 2. U026 Z5® Wr.LE)
A cc i
{G)Agg 3 Vel il 74308
,é\’__} oa g 4] GND3O sal b= PART INT L £3) 23
Rz 5 = P SEes--RIgK
N 2 U2 LIoR 2
| pA oo ie
e
. s
D7 -
D6 28
D5 22
31
D4 =
O— ;5 32
D2 33
34 = ~
Dt = 12 wsrea L (3]
o¢ —= »
ML 2: . ]
BUS ACK L Fipar SN _ aieap Rota
_-(o ) ~ T [
@ Y, 3 aqug ¥ 2o a8
RDL = —2g J/ o] 74LS :
| WRL 25l ' ST & DMA ACK L @YY
_ ‘ IEICLX 160 UtH CLf;
DMA REQ H 38 7 38

@Puu. UF R3-5-

INT ALK 24

) z K

@PULL UP R3-2
@TZ CLK

Reve ifela ric

@

AN

VMQMCMW

@ oM SeiniEr T FRQ-TOBF
e Jtﬂ} 'Cf o pUIT -] em2l = 2T




+5-

T U2
L p$75188
SLTR L N2 1R$232 TD
I :Dg 21:x0A  TXDAL | o @IS
R3232 R % R73 0875163 Z-80 e s |
B 0040 i ; b7 i ER$232 RT$
ez ke icTsA ﬂT&AHEH N
R$232 cw@l RA | * $10/0 - :
12 o | AN e ZR$232 DT
ez ! z@i'>§ ! Dincon  DTRAF——{ 4] R$232 DTR
R$232 CD @‘ R7% ! i 05 75189! V“ 9 Pin1: =-|2
9 ':/;; " 3 | AD 31 Pinie+iz
ReZ32 RC B>+ >$H3a g:@o»'—?axu\ —————
ul ‘| vH g ZL$p2
2K A - 4
Rz Te @2 et 8 @_mxu\
i 4 .
71
2C/70 g ; 17,1 10 A DMA REG L} -
_ P 41 "y 310 MA REG L (‘b
D7 ui 3 3710f AP3p f;jo E, ;MA REQ Lt ™
D6 21 z-80 2 0o BO . A
D5 2 cc g 38 gf XD 2 SPEAK DATA INGD
@_D‘t SEl VS 24 28 F D3
P3 271 &ND 5 {27 35 D2
e p— N, 70!
D@ 5 U = ‘i-@ B _ls PART INT L @)
— g SN | S PARE B
. 18 32 7
@ r® !,g P 5 3% g’,g 2 . PULLUP R3-3 3
Ly = ze/ro 1| KeRH LK 2710 ca 22
17 i7 RESET 21 28
RIRESET AL il 5 . 4
CLK y 27
Ig REG L 1@ Tora i2 :’o 10RQ 7 INT ACK 4R @
201 o LT AQK 3HIO o7 L N :
€ TAB STAT 20 feingm. s 26419 e k@
[ ce 1er ® ! Lze 16 KHz
) A Y5 i -
Yie 113 6;63;25 + POLLUP 7473
SEL CC L ke ¥ &
f+5 . - 74s74 L1
§INT ACK 2H A ?4"‘27" ‘L" s 2 J;z 3
SEL SIO L el 7 D Qb &
J54 x H I Ui3q - . T),;
ol w20 A | é 4 T’ L
+5 xéﬁr';nqmv 8 Ay L8221 744249 i i
Fa [
pPULLYP R7-5 ' ' 19 Uss / DISK /D
43igR- 192102 K- - 1 20— - N szp®
3 | BN
ED5es Kz o] U26 THee
' 751828 (794249
@3
@WRITE TO REG 2t W
T - Twse Revors Ca:‘rﬂ_iﬁf NI
| i e




24y SENSE [ §X7
+S55v SENSE (B> sie
TEMP CAGE (72> e mc
TEMP CRT B> 2 X4 ups)
(ONET A/D —— X3
— Diyo Uil
N.C— il
|3\x¢ VEN
C 8 AN
g % piYe
/
— 3 2
D7 =
DS ;-f; 7%{_?5 !5‘,
o3 E 376 L EN YH @
@ % RAMP START H(E)
4 ytes 1S
D2 |
8 s
Di i3 12
D& ‘
log ax
LOAD TOUCH

&S cont REG 3 ~N
~4 Usq 8
)
6l 2 1s LS 2 — TR STAT &
9| AB AL AZ 7] —
e TR
Llrg -
RA7TS ™ 15V ; 2
2%@ K ;3'615"< 37*2;‘_3_ RG3
1% . R4 1 Uie % S KGR
A RH.Q _L‘l ’*07 ﬁ
2.08K VCC: PiN
% GND: PIN S i

29,

D XL B> i

25 v L &> <152

+5 S 1§
ll
Q7 3 2.5 REF
. 25v REF -
ADS8PIH +5 :
ANALOG' E v
DEVICES ' 55 ;?[/ <2
@ 52 KHz

D




(B PuLLUF R4-3 =
@) GPIB DMA REG L 2
$I0B DMA REQ L ————r 6
; e R~
@{SIOA DMAREQ L 3 DECODE DMA REQ HED

i1 74L%151
@) {280+PRA REQ L——— iy 7T T

PERG-Z80 REQ L
(31) FLOPPY DMA REQ L ——
u2s e
(3 PuLLUP R4-3 —Zhigew B

3 1

cC B A
[DMA SEL2 3 o y7
Z)-DMA SELI s
DMA SEL®
@ PuLwp R33 — 294 91 ’ GPiB DMA REQ LE)
©2XBEEIRESET A L Dgfeer ez REN 19 2 i ren
@RD ‘ 3 4 GND20 24 NDAC 17 4+ W43 NDae
g 25 NRFD ) 75161 '5———0% NRFD
o A —~an T — Ve s
Hispd | Slpgn 222N By 1o e ow
417 27 EO! 14 7 =
@vwr L Ol Ay 28 AN 03 54 EC
EIPIB SEL L St il 42 ATN
23 SR& 12 kS L2 g
2 o] UiZT I pc TE [—<J¥2 sra
@ 7 TR
Al A 2)
AP \
ﬁm L g; :2; Y J# GPIB DI 28
D1 = = = C——< i GPiB DI 97
D2 - e ,"5 <28 GPIB D1 &6
DEGE 7 oy = TS <738 GPIE DL OS
D4 T v = U? b i eMB DI g4
DS e 37 5 547 GRIB DI &3
D6 = ‘3’& 5 <147 GPIB D1 62
D7 — = 48 &PID DI
il IS { v
— 16
@4MHzCLK 1% iMTD?——— P ’%;5 U4
S ZLBIS-i- RIEK
S GPIB INT RQST LEY
2 B oMA SELZ |
4 ey S DMA SEL t &)
i - i
7 T e DMA SEL @ |
71 é
‘:b .
!g uteT f PERQ>Z8@ INT ENB HE
S ) KBD INT ENB H(8
K EN FLOP INT ENB H(@)
WRITE 10 iy
REG 3L 7
Trree e Comeue
@ TUHPIB INTERFALE | PRey XD -E
R e e e S




KBD DATA 7@————— D Q 57
ANsp>—— VIS e _ o5
4 B> D4 L @)
3@—L 2 D3
: 4 15 b2
2 B>
: i3 12 - o
K&D DATA @ . C3 |
TALS3ITH , .
EX
H i
KBp sTRe 1 EB>—
@ puLL up R3-3 hig 1y A
_ 7 PR Sk R
ENB H ute? gl KBD DATA
&) KBD INT ENB 2 Q —KEROATA
~i8 :
Q'
74L874 o
Y:s
@) KevaRo SEL L _ 10 REG |
: Sl |
’ ) ! 74LE244 |
5t NS 5
RAMP STOP L i :
Brat ‘ - LT s
e ' 3L N b 7
ra & R .
€3 Z8C <»PERQ REG FULL H L . 7 TN s
T Té T PULLUP R3-8 = =
i 23K 43@:2- gz uis LT
e S R3 o
A -.--’ 19
E‘?}._sw.nca _}L R
- 2.2 uf
o
&) rerd IG REGL L
TZCLK
29 RESET BL L, le
" T o o CLR f ed =
- R y ek arpfF—o VECTOR ENBHE)
&3 pecope INT H A} . o = z; rusiss . PART W L D
& DECODE DMA REQ-H _ Py, g7s U L B
ne B0 s DMA REQ H &3
D3 el
N ~ ﬁ\

- meex.'m Computar

@' :

VIS el 2SS Y

Reve oo e ) jb’"“‘“‘{ f’*‘*é”-\-F“Z:& R




G)euLL P R3-2

DECODE INT H €3

Y a0 Iy
@FLOP INT ENB H———3 773%[ P S P,V L D6 |
- @RAMP START H—%] a SN0 SR
@)GHIB INT RASTL-3{F75 2A—23 pzxx D;w_.____i?:‘*ﬁ: L3 g: ®
@FLDP INT e B 4 174 15 PROM bt : ’*.nzb S qil's Da
RAMS STOP L. 8 T '
@PEP&“’ZB@ REQH——Q{ Ll Lk 12 IS4 3 &2 ;MQK oE(\ D Q//
g 1 i3 ! n T
@ Tz Cik |
R m
|
@9 VELTOR ENB H = o |
J-""—-_'—"—""—'J
51U3e VECTORS BIN

@ INT ACK

@ INT ACK &t S

3

TAL31D

GP\B  O0I000X0 48 =42
FLOP ©DI0O0IOC 44
KBD 0060110 46
PERQ OO101XXO 58, 52,54 56

Z80~PERQ REG FULL H (29)

@ puLLuP R3-2

@ WRITE PEQ& REG L

&P PERR READ ITFL

<T,u PROC INTR L

NIT 2>

@ oD 7

Zep—-PErQ REQ LD

: DISK SEEK WRT i

741874 Jj',
= 749249
2la F °{®J
SITLy 19
ey 2 & : ™
iR !
= . 13
1 uas
74L$82
!
Al
2 5 a 3
U4y
11 SiK é & T

PERQ REG L ke e u25 WAIT
@ p seL PERQ REG 2 uas Je 6, U250 L@®
. ——7al502 741502
69 PERQ WRITE ITF L 1
.
P = e
rl:% p TRE LS| PERQ+ZED REG HED
11 vee
RErA PERQ~Z80 REQ L@DED)
€ seL PERQ REG L s, @ e > 1ope®
7 cLrR | "‘S[(?f-/t_s%‘;
a1
@ puitve R3-5 N | _uigg _ NET STATUS RO LGS
f 2 L P
CLOCK =7 (176 > —= 10187 Clktd © P D2
74384 (LK }-4 @ EEE
NOTE: CHIP LIS7 .
SHOULD BE LOCATED e
- AS CLOSE TO PIN 176 Three Rivers  Compuser '
AS POSSIBLE. @ < FEE-LOE-F

eawn R
N




1)!0 2
€9 PERQ > Z8p PEQ L 2 s 72 <3 250 RERDY INT
@ 10Dd ' o Q 4 172
1 ,U57a 74L$0D
s
_—
® PULLUP R4-3
D7 ; i IOiD 21
' o
D& A 5 AN ‘:. ?
gﬁ 17 i f Y ;
; ! R
@— p3 L 7] 7sieavs [e i i F®
Pk : ! i
02 AN G o2
D s uies [ T o b
02 civ =N ‘ o
o . v U
@) WRITE PERQ AEG L |
2 3 .
19 18 ’
5 4
io 17
= “53?4 7
5 1
3 82) ) £
EN CiK
i IH
@SEL pera REG L T
T 2 20 :‘u 7 i®7 [t - SR L T
® r'—:A@&?/ 21 7P5 1 BE PERGWRITE 17 '}@
‘;OA i @ NG & E’G e PERG RExD 1TF ;_\J
@ I0A 2 EB>— S one 5 o oh BTN AL e
R ISR O 53 LT UTE OMET 1@ 7
@ PULL-UP R3-3 S um 3 pE — AT saTus LD B B
CDcLk+ @ =qaa 2 P2 e Disk HEAL LOAG L L@
SNGLE %= -,'\G‘n Dis sTae oL @&
FR00 =i = —g_;‘.\\ fany
@ K¥-4 SeLEcT llﬁ;;%ﬂ-iﬁ-? 5 2 rf’_“ DiSK BUF WRT L (&)
CLA -
_! 74324
I0A 3 [B>———12 3 o= ,
3&-»[)———2 S | pld 2
oA SE>——2 < T VASR 3% 2L 3@
74%i38 3p-= ~ MADR SEL IL &
T0A 6H r_>~———-—a1 T
——2qEA she
~ —NC
ioB ENABL@———-————-‘-*C G3 & 0—9—-—-——————— ;
m bl —
I/0 ADDRESS FIELD DFCODING |
I/0 ADR(g) ADDRE“SSED EUNCTICN i
Qed 1877 [SINGLE GROUP s:a:cr'ssi ;
Qi@ : 17> |DISK BUFF WRIT ‘
Q12@: 1270 W\!\DQ ZEN |
1381137 \«ADF SEL 2 §
‘ |
' Three Rivers Compuser
@ " IO Nerans YT OLAT-TI0R -~
G PRI L Al v 37




@ —

@ oma ack L
@ RESET H -
| ROL :

D7
Do
D5
DY
D3

D2
D1

iy

3FLOPPY DMA REQ L

&
HEAD LOAD h%

UNIT SEL L @

]

for

3

2 ;7438
B+, E@;}_ﬂf

7413153

@3 FLOPPY. INT RELL .
PULLYP Rbi
785-1-R33¢ :‘_3

=}
¥

TWO SIDED L

PULLYP,
785-I-K35%

+5

|
AL 74LS2up
A

§

INDEx—l0!

0
SIDE gz 9%

——

WRITE PROTECT s

e

TRACK @2 L

' @D PuLr R3-7

. ©@ Rp DATA

SEEK L
R/w L

K&

ke

By

SEEKH o8 Biw i,

" R/w h ok SEEx

LOW CURRENT L35,

®

—STEP L @

IPECTIONL(3D)
MFM (D

——.‘Z’Z“;RDWQ

1T

o st (1A%
¥CO sYWC (32

DATA WINDOW

N¢. —

+5
;'?

+§~Fm‘6. /\/‘Hj ]
oy

Ir

B

BMHz

| XTAL O0SC

Xz

[53]
&

RS

[«9

[¥] ‘]v

)

N

\y rL;
IS

4

h

Xev p
REV <

0
-
I

P

£
5
(7]

R

I

Py |
Y B T

2]

)

4 MHz QK@)

! N——

(v 1]

Purivp R3S
$3BR-181-152.

500 KHz23(ED)

Y

11z0le0 DV T ELOPPY TN [ PRIy




JA

PLL KLUGE
2 P
ROM
- g 50
4
d‘) (5 ki READ DATA L
44
6 (é WRITE PROTECT L
: Q a2 :
“Jo : TRACK L
FLOPPY o) o7
WRITE EN L 4;6_0 .
WRITE DATA L B o
" STEP L e
DIRECTION L 34 o
UNIT SEL 3L 30
\ -
"1‘ 2L 20
I 0
UNIT SEL & I—- - i )
O 22
5 (b READY L
z 20 INDEX L
1 .
HEAD tomp L—& 0
.0
SIDE SEL | — O
o Ole o
51 TWO SIDED L
O
1 0
@LOW CURRENT L O
. 2 1

S'ae stk INT CARN FRGO~TDA-F
e S| R




ROM RAM

7280  ADDRISS | e

CPU

DATA > PER& IC
: DATA BUS
BI-DIRECTIONAL

3US DRIVER

e ¥
-] .
FLOPPY DIK

. MCC
GRIB — 2488

Bus |

! [;’ ’
A2
R
N
3
)

IEEE SIO
4838

@ TR LIAGRSN | FRQ - 1OK=F
F R~ sC0%i-8=25= 37

Seamn er
crocxm o




RO Al L

®

RDAZL

@D ik -4

LOAD
RR A8

U
RE. g

2l ysy 8
H

74L$74

3 .
P ge

i
LIN2 i
i l/%/ 4
e Qi - ' <74 PLEXT B
: o > : <G4 PLEXTA
74L3P4)
: ueT |
|
741822 LOAD
RD A 39

.- LR MC
IT

L ®
5| U136 3-fLOP\D DISK FIFC H

(a9 cury-4

5.

RA AIH
SEYWA 1H

| O A2

WAlL
@y

@ik ¢ -4
Qoxr g

L i
5 Ui36 YL oAD NET Fi7Q H
3
ot , 74508
248
3l 74%153 <
18], UgH
GORA AT H Zi ?

; ; ) _ MR 137) 55
GOWA CH ’;" ' ) S
BOHI0 AL £ Sei1 L2 £ £

4] zgf 1] l
| ki L SN ACOR &7
i l:«JlJQé CUT K3
, 74180
gH4!
Use
31 7 T @
3 is v TOP DISC
2, ple ToP NET (%
74 5 T3 0P EXT B
PULLUP R7-4 18139 JToP
== vas ypd T TerErTA
i £
@4-5‘—’—*—\»’\/\,7“ ’:’
1K i
!’.?7_. -
4316R- 181-ig2 !m - T
i {~Top &N L
siUge
8L Gelie 74L30¢
e @b Lo g
5 S4TN
Qe 6
35 el 2 U6l Yo
o o o e us @l =Q sz
_ “] 74Ls74 £y
ll> ) :
2 usi Gi—
941409 - ¢LR HE
ug7 - rs‘T

ren AN Tl SELECTOR Lv.ﬁ..u PIQQ ,:{3; ~ -g:
Mny Slaag/2 {PERTOL-C ALY BT @ 29




137 . UnLoaD £y
-~

A FIFc

H7_— unono ex

< B.FIFQ

UNLGAD (12
NET F.I'FGO

&)
2

URNLDAL ¢

3 \ ol2
@RQsT 2 D ala
Ls"ﬁs 7
&) READ 5t SNz '
BUFF A Gie PRI AZ 2l .o pL
ues e . ‘ cp®
@RER 2}y : 7418129 P
: BUFF B g i PRYT A1 3 8 : 8 5
CLR A uriy 4
v 9 Ex i
@) PULLUP RT-§ g | Y
1 H }
. { ¢ i
@K+ @ ‘ ’ |
@ DMA ! !
EN L
4
125
@”Isc R o
py D uwse Q
RE@
K 74 :
—U5 1874 & ;
cir . §
13y i
ak !
FRE |
~ NET 2 s ?
Diea W ° }7":9 ? : : i
3 isve B -
TLR . ; ’
v ?
7 : .
PRE i
oL %o wis ot | |
744 i |
i 74 =z K i
-—p L3 & 7 E 1
TR ! !
[ERY) ] i
; i
23 S Loz
N A FRE ‘ ; T
?5321’{}'% 2o uilg Q P | N
74 P ——Adqp
h L 3LL374 3 ‘ 13
150 e
< i
G PiaNTOM L g 8 . i i
%4>3 L 74800
@ik + ¢ —E 2 -_y_?”"'
1 i 4
@ 3%}?{ 2: 1 12 :
H 4. 4 :

® Wi n

WRITE 174

EXT BRAL"

WRITE {54
£xT AR

Ug3

DISC Frec™




\

LOAD __. RAAG H 3&\
fons RA AT H 34
READ 2l Vbl 2 92 .13
@ Burr A L P 74374 O, ) D437 g Ne
> RNt > : kD Ag LG9
13 " i3Y. ’
@Eﬁl} L ] 2C UG[ & ZD vez ng e
BUFE B L 3 740574 —iz ) 741574 ~ig ,
QM- =P @ RD Al L {3
: { ' *]
READ | READ 4 A
BUFF Buérr 13 (d
A 3 U’Z ~i8 ' T
e " —0 22 G WAD H|
@ @ iexTA ,,>74L$74 B A L
@ | 1 |EXTB - L
| | @ |NET | Yy
/I ./ |pbrsc N 45
| Hp U 16 PR
5 : 52 & WA T H
N _f i s?;g 741874 g ; . {2
kS JPULLUPR73 D TP o8 : WAl L
R - e i i
4?;@&-.@-:52_ '? ﬁ‘- *
READ _ LOAD
@RQS"’ H rj_lU54 i Rﬁ\ﬁg@
|
WRITE | s | LoAD 2
GRAST Ut - waz &
H &
'3""'—\ 7 74$¢u
) Upd
[ —
i
¢ - Py
o w0 e
, 171 74 805

\Z

SE

""" Lrsiacs Soifcies 17 uf{&— TER-=
e e N Y S IR R




sl Y=
71 H B
14 L A
3 744
I 283
Wloy yiTT sqito 3| 34 yalpt—L2d{pr 4 pogli 3¢ at2 TEMADR 4
1513 e € 83 vapT—Bo1s 4 g0q  00—p 743 af A
l 2 B2 Tai- 19! gz Y2p2—eqeI ooelZ—7 ip 374 P 3EMADR 7
L _6lga, £ 4 EY ne vViDRA_SgpTi U196 Do;.s_._ﬁqp Ur98 Rkl BIMADR w
- Clep 158 | As A, Az As £t wE | ! G EX
7 ) | T ] @[ B[ 2037 A
10D 9 21 py cs | i ‘ |
10D 8 flas T8 ! ,
1007 i A2 E %
100 6 , ‘ 14184 ’ i
5L EW ! i i
'1 "/5‘}7 ; ( '
| ] Lo f
O | j ! 5
P A : P
I - t + -t ~ i b
i e |
SRR 9 { T !
Dy : '
il P
PiLrdas . | | ;
: : : i
JENEIR S g
| 55, 282 : i i _tiisi el 13 2430 -
c = : | 4 ! ; !
g U195 g4l 2y yaoi—2CI4 pospl—Big QUL L mmADA S
-+—3e3 33 big3 BOT—H00I3 54 1gq O @ 3 MADA 4
i s ! - “TT
PULLUPR7-27} ™1 2ty, PR (0] g2 v2p2—5cpI2 20— ""p 374 it —P@MA R3
'R? ; : 5
' %, B 3 5.1 =Ty 743 VIR —Sg0It Uig7 poil> 8 1D U19a »3——-@»’1",%1
'it«zam—: ezl 8 158 ! As Aa Az A3 CS wiE i & X
‘1o 7 ‘ 4] i 29 39 Wy
o5 2IA% U179 MR ;
@ 100y ‘ S1as A
1003 Az i Lo
100 2 LiPW % P % ‘
SEi £x P
TR P
‘ A
39) MR £ : ; :
! i
69 MR | I :
MR2 !
@. CLK ¥-4 : 3 g | ADDR cuT L

t

i y

i Z & 1) o

i } V2o . o @;:'ﬁ@

74dps | 1 i53 . AtE

i h i Q ~
59 ADDR OUT H G e I - S
) : 37‘\5_.;_.@{:_/. Uisa MA WRITE EN (38

- Z45¢¢ ] PEER ~ ) OLL CFF 4
Gd MADR SELJ L . gis2 | ‘ _ H s 43
@63 maDg SEL 2 L ; si./a — MADR SEL f H
| 52 1 f\\lg 5 A e
, d >rar
b 222 &34




126 '
i b@ MASPR 19

/’
fICD3 - P :
°x* yig9 P4

26 g
o MADR 8
127 MADR 17

27@ MADR 4

128 _— M4DR £
S~
28 _— MADR /4
N
;"’E’OD 3 ' 2iora Vi so4t 29— MADR .3
| zo0 12 1513 o ggq 093 ? ET — MADR 12
D9 200 s £ lore poet-Z Bl Mepok
\GUD}¢ 9 0T por k2 3y MAZR €
WwE TS Ae A1 A As
’;q 3Tz i} 157 54730
MA ;
ST x’77 *
Qﬁwxrrrzw ]
BDrep i i
~
MR
\A{ i
\@iﬂ z i

— _C o
%3) TIEEE AR s I fRB-ICEE

..... u,.d -t — R
s 879 PRS- DR Tl g - 200

= XL




Gy roAg 21, U37 ,
241952 3lg 74951 yob M2 3
@D aooR ouT H b 4 4
SlU3 L ¢
i 5y
16 /
D3 G:, ._!_g\,{c, g
71D, DpMZS$6B ail? |
@ MADR SEL L H 210, Qo7
G ADDR OUT L
Cik WE B2 op Ay A A Ay
GDATDR WRITE——— 3" 08 S PG E
- L age 7
U36'1‘41 | ii f
@ |
D e ?
@) ur R7-2 —
Thwee Ihvers Compuder
% """ ArpR Coax7 SZ. 727 | PRQ-IO3-E
- T b R S T B L



	01_01
	01_02
	01_03
	01_04
	01_05
	01_06
	01_07
	01_08
	01_09
	01_10
	01_11
	02_00
	02_01
	03_01
	04_01
	04_02
	05_001
	05_002
	05_003
	05_01
	05_02
	05_03
	05_04
	05_05
	05_06
	05_07
	05_08
	05_09
	05_10
	05_11
	05_12
	05_13
	05_14
	05_15
	05_16
	05_17
	05_18
	05_19
	05_20
	05_21
	05_22
	05_23
	05_24
	05_25
	05_26
	05_27
	05_28
	05_29
	05_30
	05_31
	05_32
	05_33
	05_34
	05_35
	05_36
	05_37
	05_38
	05_39

