previous write

DELILAH CYCLE CONTROL STATE DIAGRAM.

XXXX

SHORT*/DLYO*/CSDELAYO

T ] O | —

0000 51.2ns

SHORT*/BRK*/DLY1
+ HIT*/BRK*/DLY1

CGNTCACT*/BRK

0001 76.8ns

SHORT*/BRK
+ HIT*/BRK

wait for bus

/CGNTCACT*/BRK

wait for bdry

CGNTCACT*/BRK

0011 102.4ns

*WAITI
0010

{R+W+F+10)

*WAITZ (R+F+10)
0110

BRK (trap or cond. brk)

0111 min. 179.2ns

SLOW (incl. ReF+10}44/)

e ] D b ] T e ] D = ——e O |

=

0101 min. 205.4ns

0100

the rest

{LCS+RWCS+UART+XSLOW}

T po— O pt—m——— 3 e——d T t—] = e = e o o] o | e

1100

1101

1111

1110

1010

1011

1001

435 .2ns
1000







CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeT

[
[
C
c
C
c
C
C

SIGLISTE EXTRACTOR VERS. B70225

USER:
OPTION:4

{D1/USER/DELI /M32028

DATE: 05-JUN-1987 10:32

REGISTRATED 927 DIFFERENT SIGNALS

1 ERRORS, 0 WARNINGS DETECTED,

3 SIGNALS NOT PROCESSED. TOO MANY ENTRIES
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCioClC

END:

ERROR. 23 OVERFLOWS IN SIGNAL

PG

NO: PAGE:

CONNECTI1ONS

BLOCK:

[ TC R R ¥ I - S Ry ¥ I

B b W W W W W W N NN RN R R R RN N e e e e e e
-samao-qmw.huwHomm-qmu-huwuovom-qmu&u'la:'c-;w

1.DRAW
2.DRAW
3.DRANW
4, DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
1 . DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
1.DRAW
2.DRAW
1.DRAW
1.DRAW
1. DRAW
1.DRAW
1. DRAW
1. DRAW
1.DRAW
1.DRAW
1.DRAW
1. DRAKW
1.DRAW
1.DRAW
1.DRAW
1. DRAW
1.DRAW
1.DRAW
1.DRAW
1. DRAW
1.DRAW

L= -R 4 I - O N

10
11
12
13
14
15
16
17
18
18
19
20
21
22
23
24
25
26
27
28
29
30
3
32
33
34
35
Je
37

={BIF
- I/BIF BCTL
-/ BIF I BCTL/EDRY
IBIF/BCTL/SYKC
-/BIF!DPATH
~IBIF/DPATH/!BDLBD
IBTF{DPATH /! CDLBD
=/ BIF DPATH/LBDCTL
-I/BIF /DPATH/ PESPEA
=I/BIF{DPATH/PPNLED
=/ CPU
=-ICPUICS
1CPUICSTACAL
=/CPU/CS/CTL
-1 CPU/CS/ PROM
-1CPUICSITCY
=/CPU/CS/WCS
={CPU/CS5/WCS
=1CPU/ LAPA
=1 CPU/MMU
=/ CPU/{ MMV ! CACHE
=/CPU/MMU/CSR
=/CPU/MMU/HIT
=1 CPU/MMU/ PPNX
=/{CPU/MMU/PT
=/CPU/MMU/PTIDH
= CPU/MMU/WCA
={CPU!PROC
=1 CPU/PROC! CGA
=/CPU/PROC! CMDDEC
= CPU{STOC
=jCYC
=110
-110/DCD
=110/ DCD/DGA
=110/ PANCAL
-/ I0/REG



%]

42 1.DRAW 38 —~ | IO/ UART

43 1 .DRAW 39 - IMEM

44 1.DRAW 40 = {MEM/ADDR
45 1.DRAW 41 —IMEM’ADEC
46 1.DRAW 42 - /MEM/DATA
47 1.DRAW 43 - iMEM/!ERROR
48 1.DRAW 44 - MEM/LBDIF
49 1. DRAW 45 = IMEM | RAM
S0 1.DRAW 46 = /MEM/RAMC

C  wkkkxwrndkkkhkx STGNAL NAME INFDQ *HK&KERFNR AR LXHKK KKK FH

SIGNAL £L's
SIGTYPE DIRECT : PAGE+QUADR/COMP-PIN/TYPE

12v 13 Bi2F1/A-C31/! B:2F2/RN2-1/4610X_101_ 102!

B:2F2/RN2-1/4610X 101 102! B:2F2IRN2-1'4510X_101_102'
B:262!RN2-1!4610X_101“102! B:2G2IHN2—1f4610X_lOl_102'
B:ZGEIRNZ—I14610X—101_102! 0:42E2134H-11/VP12712!  0:42E27 34H-141
B:42F1/C9-1/2,2uF! 1:42FE4/35G-8/75150P B:42E5/R9~172.2KOHM!
B:42E5/R10-1/2.2KOHM!

12V 6 0:2D5/A-A8/1! 0:42E2/34H-2/VP12/12!
0:42E2/34H-23/VP12/12! B:42F2iC10-2/2.2uF! 1:42E4/!35G~5!/753150P
B:42F4/RB-2/1.5K0HM!

SVSTBY a9 $SOVERFLOWSS B:ZEZIRNI—I!4610X'101_102|
B:2E2/RN1-1/4610X 101 102! B:2E2/RN1-1/4610X_101_102!
B:2E2!RN1—1J4ﬁ10X_101_102! H:2D2Z/HN1-1 i 46G10X 101 102!
B:2D2fRN1~1!QGIUX_IU1_102! B:2B27A-C240 1 I:;A71E4—1I1KOHM B:4G2
B:4G2/C-B30/ T  B:4G2/C-C30/'  BIIZ2HZ/RN10-1/4610% 101 102!
B:32H21RN10—IIdﬁlﬂX_iDl_lUE! B:32H2/HN1O-1/4610X 101_102'
B:32H2fRN10-1I4610XH101H102! B:32HZIRN10-1I4GIOX—101—102!
B:i32H2/RAN10-1/4610%_101_ 102! B:32HZIHN10—1!4610X:101H102'
B:32H2!RN10—1I4610X_101_102! B:JZHZJRNio—lI4610X*101_102!
B:32H4!RN11—1IéSlOX_lOl_lOZ! B:32H4/RN11-1/4610X 101—102!
B:32H4/RN11-1/4610X_101_102! B:32H4IRN11*114610X_101—102!
B:32H4!RN11-1f4510x_101_102! B:32H4IRN11—1I4610X—101_102'
B:32H4JRN11~1f4610X_1U1_102! B:JBAJIDI-EIB.JV_ZEEEH!_
1:39A4/RN17-1/4610X 101 103 T1:39A4/RN17-1/4610X 101 103
I:39A4lRN17—114610X_101_103 I1:39A4/RN17-1/4610X 101 103
I:39A1lRN15-1I4610X_101“103 I:39Al!RN15—1I46103:101:103
I:3%A1/RN15-1/4610X 101 103 1:39A1/RN15-1/4610X 101 103
I:39A1fRN15—114610X_101_103 1:39A1/RN15-1/4610X 101 103
1:39A11RN15-1I4610Xh101_103 l:39A1fRN15—1I4610X:101:103
I:39B1/RN15-1/4610X 101 103 [:39CT/34B-L7/ND DELDGA [:39C7/34D-C
I:39A3!RN16-1I4610X:101_10} !:39A3IRN16—1I4610X_101 163
1:39A3/RN16-1/4610X 101_10] 1:39A3/RN16-1/4610X_101 103

AD £44 2 I:44D6!RN5-1l4610X_?02_J30 B:d4D4!5H—23r74FCTBGlE

Al £44 2 I1:44E6/RNS-37/4610X 142 330 B:44D4/5H-22/74FCT861D!

A2 £44 2 l:44E6IRN5—5!4610X:102:330 B:44D4/5H-21/T4FCTRBG1B!

A3 £E44 2 1:44E6/RN3-7/4610X 102 330 B:44D4/5H-20/74FCTE618!

A4 £44 2 I:44E6!RN5—9!4610K_102:330 B:44D4 i S5H-19/7T4FCTB61B!

AS £44 2 I:44ESIHN6—1f4610x_102_330 B:d4D4/5H-18/ 74FCTEG18!

A6 £44 2 T1:44E6/RN6-3/4610X_102 330 B:44D4/5H-17/T4FCT361B!

A7 f£44 2 I:44F6fRN6-514610X_102_330 B:44D4/5H-16/74FCTB61B!

A8 £44 2 1:44F6/RN6-7/4610X 102 330 B:44D4/5H-15/74FCT8618B!

A9 £44 2 I:44FGIRN6—9I4610X_102:33D B:44D1/5H-14/T4FCTRG 1!

AAD 7 0:44DGIRN5-2J4610X“102_330! 1:49C3/15H-4)51IP1MO
I[:49C5/15J-4)SIPIM? T1:49E3/15K-4/SIPIMY 1:49ES5/15L-4/SIPIN9
1:49G5/15N-4/SIP1IM3 [:49G3/15M-4/SIPIMS



AAl

AAd

AAT

AAD

ABIT £45

ACOND ™

ACT £6
ALUCLK

AOK £45

~

APR

BACT
BANKO

£12

BANK1

BANK2

BAPR™
BBIT
BCGNT25
BCGNT S50

£45

BCGNTSOR™
BDAP25™ £8
BDAPS0™

BDAP™
BDRY25"

BDRYS0™

BDRY75 ™

BDRY "™

BD™ O
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LT I = B L D ]

e - -

=

WO AN HH O H D00 M A H D 0O A E O a0 H om0 D = e

:44E6!RN5~4!4610X_102_330!
:49C5/15J-3/SIP1M9
:49G5/15N-5/SIP1M9
:44EGIRN5—614610X_102_330!

1:49C3¢15H~5/SIP1M9
[:49E3/15K-3/5IP1M9 1:49E5/15L-5/STP1M9
I:49G3/15M-5/3IP1MS

1:49C31I15H-7/SIPIMS

1:49E5/151,-7/SIP1M9

149CS 1 15J-7/SIP1M9
14965/ 15N-TI/SIP1IM9
:44E6!RN5-8I46lOX“102F330!
149C5113I-8131P1M9
:49G5/ 15N-8/SIPIM9
:44E6IRN5—1014610X_102"3309
149C5/15J-117/8STP1IM9
149G5/15N-11/SIPIMD
:4426IHNG-214GIOX_IDZ_330!
:49C5/15J-12/S1P1M9
t49G5/ 19N-12/SIPIMY
:44E6/RN6~-4/4610X 102 330!
149C5/153-14/51P1INM9
:49G5/15N-14/51P1M9I
:44F6/RN6-6/4610X_ 102 330!
:49C5/15J-15/51P1IMS
:49G5/ 15N-15/5IP1M9
:44F6fRNG*BI4610X_102_330!
149C5115J-17/S51P1IM9
149G5/ 15N-1T7{SIPIMD
:44F6/RNG-10/4610X_102 3307
:49C5/15J-1B/51P1M9
149G5/15N-1B/5IP1IM9
:45E2)7G-19/PAL1GREB!
:33BTJ2SF—J2lND_DELILAH!
16D2/10D~187/PAL16RED!
:33B7/28F-B9/ND DELILAH
:36?2!90*1!74F0§!
145C6/16G~19/PAL16R4D!
:6D4/5D-19/PAL16R4D!
:12E4/2C~-11/PALI6LED B:12D6/1C-18/PAL16LEN!
:45C6/6G-15/PAL16R4D!
:4SEJIRN18-4J4610X_101_102!
:43C6/6G-16G/PAL16R4D!
:45D3IRN18—3I4610X_101_102!
145C6/6G-17/PAL16R4D!
:45D3IRN18-2146103_101_102!
:4C615C-1T7174F244 B:4A61C-A20/!
:45E2/7G-18/PAL16REB!
148C4/ 13F-117/AM29C821
:44B5/4H~13/AM29821
:47D714F-3/PAL16LEB 0:4BC4/13F-14/AM25CB21!
:46C5/2F-9/PAL1GLEB 0:48E4/!3F-19/PAL16LED!
18C3/3D-15/AM29CB21}
:8E3/4D-15/AM29C821!
148C4/113F-20/AM29C821!
:4C615C-13774F244
:6D2/10D-7/PAL16RBD
:8C3/3D-18/AM29CEB21 1
:6D6/8D-1/PAL1GLEB

t D3I 2B-2174F00
: 1202/ 311D-5/PAL1GLED
:6D6/B8D-2/PALIGLBB O0O:BEJ3/4D-17/AM29CB211
14C6/5C-15/T74F 244
:48F4/7TA-1217407!
T4ASIC-C3 1!

1:49E3115K-7!51P1M9
1:49G3/15M-713EP1IMD
1:49C3/15H-8/S5IPINY
Er49EIT1BK~8/5IP1MY
[:49GI/13M-8/5IPIM9
1:49C3!15H-11/5TP1IM9
1:49E3/15K-11/SIP1M9
1:49G3/15M-11151P1M9
I1:49CH/15H-12/51PIM9
[:49EA/15K-12!31P1IM9
1:49G3/15M-12/S1P1IM9
[:49C3/15H-14/5IP1MO
I:49E3/15K-14/SIP1MY
1:49G37115M-14/SIPIMY
1:49C3/15H-15/SI1P1M9
I:49E3 /1 15K-15/SIF1M9
[:49G315M-153!5TP1IM9
1:49C3!15H-17!STPIMY
1:49E3/15K-17/SIPIM9
I:49G3/15M-1T7/SIPIMD
T:49C3115H-18!S5TP1M9
I:49E37/15K-t3/SIPIMY
1:49G3/15M-18/STPEIM9
I1:45F2/8H-T174L5248
1:36B5/14D~67PAL16R4D

1:33A5/7F-5/74F14

1:45E7/2D-2/74F74
[:7D717A-111/7407

T:45C4/9G-15/PAL16R4D!
i:49B0/9H~-2/74F00 I
T:45C4/9G-16/PAL1GR4D!
1:49L6/9H-10/74F00
T:45C4{/9G-17/PALtOGR4D!
1:49F67/8G-10¢74F00

I:43F2/8H-1/74L5248
T:50B675F-12/PAL16RED!
1:44B2/3H-13/AM29821

1:8E2/4D-10/AM29CE21
I:120671C-5/PALIGLED
1:50E6!/6F-5/PAL1GRAD
B:4A67C-C18/! 0:7D4/2A-3/74381
1:7D32B-1174F00
E:8E3/4D-T1AN29CE2
1:GD4/5D-5/PAL1GR4D
I1:7D4/2A-217438
I:39C7!34D—B111ND_DELDG&

B:4A6/C-A191)

B:10D6/6A-11/74AS5648!

I1:3E3/4D-8/AM29C821
1:50E6/6F-9iPALL1G

T:49E5/15L-8/51 P1MD

I1:49E5/15L-11iSTPIMD

I1:49ES/15L-12/SIP1IM9

1:49ES5/15L~14{SIP1M3

1:43E5/15L-15/SIP1IM9

1:49E5/15L-17/SIP1IM9

1:49E5/15L-18/SIP1IM9

:4987 [9H=-4 1 74FD

1:49D7/9H-12/74

1:49F7/8G-12/74

0:7D717A-1017407!

1:12D2/11D-4{PAL1GLED

O:BE314D-

T:7D213A-31T4F 241!



BD™1
BD"10
BD 11
BD 12
BD713
BD 14
BD"15
BD” 16
BD 17
B0 18
BD 19
BD™2
BD 20
BD™21
BD 22
BD”23
BD™3
BD 4
BD"S
BD 6
BD"7
BD™8
BD™9

BERROR™
BGNT25"

BGNTS50™

BGNT 75"
BGNTCACT ™

E4B

BGNT

BINACK™
BINPUT25"
BINPUTS0™

[ ]

BINPUT?5™
BINPUT

La

W W oW wow

13

o= 3 -

S = 2 = P o= mom o

m

B

B

[=: ]

Hi-t!—|HOHHHHHHHHHMHMHHHmHmmmmm

$13ES5/8A~18/74PCT534

t4A5/C=A3/! B:10D6/6A-10/T4AS5648!

;13E5/8A-17!1T74PCT534

:4A3/C-C87{ B:10D4/5A-9/74A5648! T1:13FE3/9A-14/74PCT534
:4A3IC-A8/" B:10D4/5A-8/74A5648! TI1:13E3/9A-13/74PCT534

(4A31C-C9/!  B:10D4/5A-7/74A5648' 1:13E3/9A=-87/74PCTS534
:4A3IC-A9/ !} B:10D4/5A-6/74a5648! T1:13E3/9A-TI74PCT534
(4AZ21C-C107 1  B:10D4/5A-5/74AS5648! T1:13E3/9A-4/74PCTH34
14A2/C-4101" B:10D4!5A-4/74A5648! T1:13E3/9A-3/74PCT534
14A2/C=B3!' B:10D2/4A~11/7T4AS648!

113C5/10A-187/T4PCTS334 1:13C3/12A-18/74PCT534
14A2/C~-B44) B:10D2/4A-10/74A5648!

13C5/10A-1T/T4PCTSE34  1:13C3112A~-17174PCTS34
;4qA2/C-B5/!  B:10D2/4A-9174A5648

:13C5/10A-14/74PCT534  [:13C3/12A-14/7T4PCTS34
14A2/C-B6/' B:10D2/4A-8 T4A5648!

:13C5/10A-13/74PCT534
t4AS/C-Ca !

(4A1/C-B7 /!
T:13C37112A-8/74PCT534
:4A1/C-B8!!
1:13C3712A-7/74PCT534
:4A1/C-BR9 1!
1:45C6/6G-8/ PALTIGR4D
(4AL /C-B10O/!
$13C5110A~3 1 74PCT534

B:10D6/6A-97T4AS648"

B:10D2/4A-7/74A5648!

B:10D2/4A-6T4A5648!

B:10D2/4A-5/ T4A5648!

[:13C3/12A-13/7T4PCTS34 B:45CE/6G-12/ PALL
1:13E5/8A-14/74PCTH34

[:13C5/10A-8/T4PCTS534
1:45C6/6G-6/PAL16R4D
1:13C5/10A-T71 T4PCT534
[:45C6/ 6t:-7/PALIGHAD
1:13C5/10A-4174PCTS34

B:10D2/4A-4/ T4AS648 "'
1:45C6/6G-9 !/ PAL1GR4D

:4AS5/C-A4!} B:10D6/6A-8/74AS648! [:13E5/8A-13/74PCT534
14A4iC-C51' B:10D6!/6A~T/74A5648! T1:13E5/BA-8!74PCTS34
(4A4/C-A51' B:10D6/6A-6/T4AS648" [ 13ET/8A-T!/74PCTS34
i4A4/C-C61' B:10D6/HA-5174A5648" [:13ES/BA-4'74PCTS534
14A41C-A6/"' B:10D6/6A-4/74A5648" I:13E5/BA-3/74PCT534

1444/C-CT/!Y  B:10D4/5A-11/74A5648!
D13E3/9A-1B/T4APCTS24

t4A3JC-AT!! B:10D4/5A-10/7T4A5648!
113E3/9A-17/ 7T4PCTS534
:4F4/C~-B21! [:7D2/3A-17/T74F241 T:7D2/3A-5/T4F241!

:48C4/13F-9/AM29C821
:50E6/6F~7/ PAL1GRBD
:12D6/1C-3/PALIGLSD
14BC4/13F~10/AM29C82
r48E4/3F-8! PALI6LAD
:10D6/64-221 T4AS5648

1 10D2/4A-221T4A5648
13A4116A-61T74L5244

:10D4 1 5A~23 1 T4A5648

:12D6/ 1C-2/PALIGLED
:4BE4/3F-2/PAL1GLED
:50E6/6F-4/ PAL16RED
4F4/C-B19!/
:8C3/3D-207/AM29C821
tBE3/4D-11/AM29C821
t12E4!2C-4/ PAL16L8D
IDZIAA-61T4F 241
:4C6/5C~6/T74F244

0:48C4/13F-17 AM29CB21"

1:48E4/3F-7/PAL16LED

1 0:48C4/13F-1067/AM29CB21!

0:48CA/13F-15/AM29CB21!
1:10D4/5A-22 1 T4A5648
0:12D2/11D-19 PALIGLSD!
1:10D6/GA~23/ T1AS6G48
1:10D2/4A-23174A5648
[:45C6/6G-11/PAL1GR4D
1:48C4113F-87/AM29CE21
T1:50C3/126-91 74L5123

T:7D2/3A-14/T74F 241!

1:8E374n-5/AaM29C821
0:8E3/4D-201AM29C821!

0:8E3/4D-14/AM29C821!
B:4A6/C-A18/!

I:12D2/11D-11/PAL1GLE
I:45E7 '2D-1/T4F74
T:530B6/!5F-17/PALIGRED

0:7D6 FTA-6/7407!



BINT 10
BINT 11
BINT 12
BINT 13
BINT™15
BIOXE ™

BIOXL™
BLOCK25™
BLOCKL25™
BLOCKL™
BLOCK™
BLRQ50™

BLRQ™

BMCL™

BMEM ™

BMINH™
BPERR25~  £8
BPERR50"
BPERR™

BREF~

EREQ25" £E
BREQS50"

BREQ™

-~

BRK

BSEM™ £50

Cal

CALD

CA3

CAS

SN N N NN NN W N RN R N NN

- o m o wo W o oW

I e e T T T S T = S R T = S B I R B S SR S B TN S B . R SV R

LI T I I N e e T e T T T T S S S

:4DIIRN3-914610X_101_102!

:8C3/3D-19/AM29C821)
1 6D6G/8N-4/PAL1GLER
14C615C~8/74F244 0:4A6/C-B18/!
t4F41C-Al121
:8C3/3D-167AM29CB21 !
:6D2/10D-5/PALI6GR3D 0O:BE3/4D~16/AM29C821!
:4E3J33C-4174F244 0:4C2/C-C12
:18B2/15F-9/PAL1GLSD
134E3/ 29H-8/74F32!
:3907!34D—F2IND_DELDGA 0:39A4/RN17-2/4610% 101 103!
:50BG/5F~13/PAL16RED!
tIF4{13C-17/ 7415244

1 29A2721G~1/PAL16L3BD
:2533!16F—8ITMM20180_25
132D2125F-23/AM29CB21!
13F4/15C-15/1741.5244
:25D6I24F—7!TMM20189"25
:25G3121F-22/AM9150_20
:25D6f24F-191TMM2018D_25
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SEMRQ™ 3 1:4C6/5C~4/T4F244 B:4AS/C-A17/! O:TE7/2A-8/7438!

SEM™ 2 T:6D2/10D-19/PAL16RBD! [:7E3/2B-5/74F00

SHORT™ 2 B:36D4/12D-12/PAL16R6D! 0:3907134D-HJ'NDwDELDGA!
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S0 £42 4 0:;42B3132H-19/5C2661! 1:42E4/35G-2/73150P
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SPEA 4 0:6D6/8D-19/PAL1GLAB! 1:13C5/10A~11/74PCT534
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SPES 2 0:6D6/8D-12/PALIGLEBY [:13C3/12A-11/74PCT334

SPEEL 47 2 0:47D7/4F-19/PAL16L8B! 1:47C2/7C-11/74PCT374

SSEMA™ 3 1:7D7/9D-8/74F02 0:39C7/34D-M1/ND DELDGA!
1:50B6/5F-7/PAL16RED

STATOD £40 2 1:40G6/33B-2174L5244 B:40D7/35C~-9/MCGET705U3!

STAT1 £40 2 1:40G6133B-4/74L5244 B:40D7/35C-10/MC&8705U3!

8TATZ2 £40 2 1:40G6/33B-6/741L5244 B:40D7/35C~11/MC68705031

STAT3 4 0:39A1!RN15—6.4510X_101_l03! 1:39C7 34D—D2!NDﬁDELDGA
I1:40G6733B-8/74L5244 B:40D7/35C-29/MC6BT05U3!

STAT4 3 0:39A1IRN15—514610X-101_103! [:39C7/34D-C1/ND_DELDGA
B:40D7/35C-20/MC68705U3!

STAT7 £40 3 B:40D7/35C-32/MC68705U3! T1:40F7)13G-3/74F04
0:40E7IRNB—10!4610X_101 103!
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I1:35D5/15B-1/74PCT244 1:3505/15B-19{74PCT244 0:39C7/34D-H1/ND D
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0:39C7!34D—E13£ND_DELDGA'
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0:46A4/RN14-6/4610X 101 102! h

SWLD 2 0:2G3/R1-2/1KOHM! ?:2HS-A—A15I

SWMCL™ 0:2D4/A=C161/! B:ZEZIRNI—G34510X_101_102'
B:2E6/SW3~1/SECME436231205! 1:38B4/12F-13/745132

TBMT™ 4 1:41F5/11B~9/74L504 0:42B3/32H-15/5C2661!
0:42BS/AN7-2/4610X 101 103! 1:42C6133G-2)AM29CE21

TERM™ 13 I:6D4ISD—81PAL16R4B 1:1202/11D-97PALIGLED
I:18B2/15F-11/PAL1GLED [ :24A3/17F-5174F10 1:25F5118F-5/PAL1GR4D
1:32E7/t7F-13174F10 [1:36E5/13D-1/PALI6LED T:36D04/12N-17/PALIGRGD
I1:36F2/14C~2/74F00 1:36F2/9D-2/74F02 1:36F5!14G-1/74F08 1:36F3



TESTO
TEST1
TEST2
TEST3
TEST4
TOUT
TRAALD™

TRAP™

~

TST

TWRF

TXD
UCLK

USED~
UUAD

UUAL

UUALD

Uuall

a2

uuad

£33
£33
£33
£33
£33

£46
£32

£23

U NN N NN

(%)

18

17

17

18

18

:36F4/14C-12174F00
:33E6/TP6-1 !/ TESTPOINT!
:33ES5/TP5~1/TESTPOINT!
t3JESITP4-1/TESTPOINT!
: 3305/ TP3-1/TESTPOINT!
:33D05/TP2~1 /I TESTPQINT! O
21D243A~19774F241  0:39C7
:39C7/34D-C6/ND_DELDGA!
141C27127A-19/T4PCT244  1:
133871 28F-Q9/ND_DELILAH!
146C57 2F-15/PAL16LBB!
132F5/34F-21/TMM2018D_25
:J2E7/17F-12/74F10!
;2H2/A-C7!  0:42E4735G-T!
1 25F5/18F-1/PAL16R4D
:33B7/28F-QB/ND DELILAH
:39C7f34D-N5!ND_DELDGA
1 25F5/ 18F-19/PAL1I6RAD! T
T1TES/32G-141AM29841 0O
:2187!19D—16ITMM20680"35
:21B4/17D~16/TMM2068T_25
I;21C7:2BD—1hITMMZOBBD_25
I:21C2J20D—16!TMM2DGSD_25
l:21D4!250—1GrTMM20680_25
I:21FGIJUD-16!TMM2UGBD_25
]:21F2!28D*16JTMM2068D_25
0:17E5/32G-15/AM29841! G
1:21B7/19D-17/TMM2068D_25
I:21B4!17B~171TMM2068D_25
[:21C7/23D-17/TMM2068D 25
1:21C2/20D-17/TMM2068D_25
I:21D4IZ5D—171TMM20680_25
I:21FGI30D-17ITMM2068D_25
I:21F2f28D-171TMM20680_25
:17E2/30H-16G/T4F373! 1:2
:21B6l18D-7!TMM2063D_25
:21C6I220—7ITMM2068D_25
:21C2/20D-7/THMM2068D_25
121041250 TITMMZOGBD_ZS
121F7/31D-7/TMM2068D 25
:17E2/30H=15774F373! 1:2
:21BSIIBD‘8ITMM2068D_25
121C6/22D-8/TMM2068D 25
:21C2/720D~-B/TMM2068D 25
:21D4i25D—8!TMM2068D:25
121F7131D-8/TMM2068D 25
:17E5!326—16fAM2934lT 0
:2137!199'18!TMM2068D_25
:21B4f17D-18!TMM20680_25
1:21C7/23D-18/THM2068D_25
I:21C2!20D—18!TMM20680_25
[:21D4/25D-18/TMM2068D_25
I:21F6f30D—181TMM2068DF25
I:21F2I28D-18fTMM2068D_25
0:17ES/32G-17/AM29841' 0:
[:21B7/19D-19/TMM2068D_23
1:21B4/17D-19)TMM2068D 25
I:21C7f230—191TMM2068D_25
l:21C2!20D—191TMM2063D_25
1:21D4{25D-19/TMM20680 25

o o 0O O

Lo T = S = B T T T = T T ++ B o O T e T = B+« I+ < O - IO

L B = R R B R e I e R R I I |

$3IB7/28F-N11/ND_DELILAH!
:3387!28F—P12fND_DELILAH!
:33B7/28r-Q12 ND_DELILAH!
tJ3RT/2BF-R1G/ND DELILAH!
:3387IZBP—QIJ-NDHDELILAH!
134b-D121 ND_.DELDGA'
I:41C212TA-17T74PCT244
41C5 !/ 25A-1T4PT244
1:3GE5/13D-9/PALIGLSD

I:32F7!35F—21'TMM2018D_25

75150p!

12566/ 2tH-11745260
1TET!31G~14/aM29841°
1:21B6 lSD—lG'TMMEBG&D_ZS
[:21B2/16D-16 TMN2068D_25
l:21C4f21D—16.TMMZOGSD~25
I:ZIDGIBGD—IG!TMMZOGSDwES
[:21D2/241-16/TMM2068D 25
I:21F7IJID-IGITMM2063D_;5

17E7/31G-157AM29841!
1:2806/18D~17  TMM20GBD 25
!:2lB2flﬁD-lT'TNMZDGSD_ES
1:21C421D-17/ TMM20G8D 25
[:21DG/26D-17/TMM2068D 55
l:21D2f24D—17:TMM2068; 25
I:2!F7131D—171TMM2068D_55

1B7!19D—7JTMM2068D_25
1:2154117D—7:TMM2068D_25
1:21C71230-7 TMMEUGSD_ZS
I:!thIZGD—TITMMZOGBD_ZS
I:2!D2I24D—75TMM2OGBD_25
1:21F4f2QD—T'TMM2068D_25
1B7/19D-8 TMM?OGBD_ZS
I:21B4I17D—8ITMM2068D_25
1:21C7/23D-8/ TMM2068D 23
1:21D6f2GD—B'TMM20689_25
I:21D2!24D—8'TNM2068Dﬂ25
I:21F4129D—85TMM2068D_25
1TET/31G-16 1 AM29841!
I:21361]80—18:TMM20680_25
1:21B2/16D~18/TMM2068D 25
1:21C47210-18/TMM2068D_25
l:EIDGIZGB—lﬁfTMMZDGBD‘ZS
[:21D2724D-18/ TMM2068D 25
l:21F7!31D—183TMM20630_;5

17E7T/ 31G-17/AMZ29841!
1:21B6/18D~-19/ TMM2068D 25
I:21H2FIGD-19-TMMZOGSD_55
1:21C4/21D-19/TMM2068D_25
I:ZIDG'ZGD—IQ'TMMEOGHD_ZS
1:21D2/24D-19/TMM2068D 25

27

B:42G4/C8-1/1000pF!
1:26C5/24H~-3/74F74
0:36F5/14G-3/74F08!

1

1:41C5/25A-191T4PC

0:3%A1/HNL1S5~3/4610

121C61220~1

1 2107/27D-1

t21F4129D-1

1 21C61722D-1

121D7/27D-1

:21F4/29D-1

1:21B2/t6D-7!

I:21C47210-71T
[:21D7/27D-7iT
1:21F6¢30D=-T11

1:21F2/28D-7!

[:2iB2116D-81

T:21C4{21D-8/1
£:21D7/27D-87T
E:21F6/30D-8/1

1:21F2/2805-8

1

21C6/22D-1

:21D7127D-1

121F4129D-1

1 21C6122D-1

210712701



Uia4

UuAS

UAG

AT

UUAS

UUAD

VAL
vCceC

18

18

18

18

18

158

[:21F6/30D-19/TMM2068D 25
1:21F2/28D-19/TMM2068D_25
0:17E5/32G-18/AM29841! O:
1:21B7/19D-1/TMM2068D_25
[:21B2/16D~1/TMM2068D_25
1:21C4/21D-1/ TMM2068D_25
1:21D7/27D-1/TMM2068D_25
1:21F6/30D-1{TMM2063D 25
1:21F2/280~1/TMM2068D 25
0:17E5/32G-19/AM29841!  0:
1:21B7/19D-2/TMM20GED_25
1:21B2/16D-2/TMM2068D 25
1:21C4/21D-2/TMM2068D 25
1:21D7/27D-2/TMM2068D_25
1:21F6/30D-2/TMM2068D 25
1:21F2/28D-2/TMM2068D 25
0:17E5:326—2OIAM29841? 0
1:21B7/19D-3/TMM20G8D 25
1:21B2/16D-3/TMM2068D_25
1:21C4/21D=3/TMM2063D 25
1121D7I27D-3ITMM20680;25
1:21F6/30D-3/TMM2068D_25
1:21F2/28D-3/TMM2068D_25
0:17E5/326-21/AM23841! 0O:
1:21B7/19D-4/TMM2068D 25
I:21B2!160—4JTMM2068D:25
[:21C4/21D-4/ TMM2068D 25
1:2tD7/27D-4/TMM2068D_25
i:21F51300-4JTMM2068D_25
1121F2/28D-4 | TMM2068D_25
0:17E5/32G-22/AM29841!  0:
1:21B7/19D-5/TMM2068D_25
1:21B2/16D~5/TMM2068D 25
1:21C4/21D-5/TMM2068D_25
1:21D7/27D-5/TMM2068D_25
I:21F6/30D-5/TMM2068D 25
1:21F21280-5/TMM2068D_25
0:17E5/32G-23/aM29841! 0O:
[:21B7/19D-6/TMM20G8D_25
1:21B2/16D-6/TMM2068D 25
1:21C4/21D-6/TMM2068D 25
1:21D7/27D-6/TMM2068D_25
1:21F6/30D-6/TMM2068D_25
1:21F2/28D-6/TMM2068D 25
0:39C7/34D-B4/ND_DELDGA!
$$OVERFLOWES 1:3C4/RN13-1
13C6/RN13-1/4610X 10i_102
:3F5:RN13—114610X:101_102
14G3fC-A31/! B:4G3!:C-B31
:4D1{RN3-1/4610X_101_102!
14D1/RN3-1/4610X 101 102!

:4DlIRN3-1J4610X_101_102!
:TE1/RN3-1/4610X 101 102
:TEL/RN13-1/4610X 101 102

28

1:21F7/231D~-19/TMM2068D 25 [:21F4/29D-1

17ET/31G-18/AM29841!
1:21B6/18D-1/ TMM20680 25
I:21C6122D-1-TMM2068D:25 1:21C7/123D~-11T
1:21C2720D-1 TMMZDGSDHZS [:21D6726D-11T
[:21D4J250~11TNM20680_25 1:2102124D-11T
I:21F7131D—1-TMM2068D_25 [:21F4/29D-1/

[:21B4/17D-1/

1TE7/31G-19/AM29841!

1:21B6/18D-2/TMM2068D 25
I:2ICGIZ2D—2-TMM2068D:25 [:21C7123D-2:T
1:21C2/120D-2/TMM2068D_25 1:21D6/26D-2/T
1:21D4f25D“2-TMM2068D_25 1:21D2724D-2!T
I:ZIF?ISID-E'TMM2OGBD_25 Li21F4/29D-21

I:21B4717D-21

17EVI31G-20/ AM29841 !

l:2lB6!18D-3:TMMZDGBD_25 1:21B47117D-3!
:21CGI22D—3'1MM2068D_25 1:21C7123D-317T
:21C2!20D—31TMM2068D“25 1:21D6/426D~3/T
:21D4/25D-3/ TMM2068D 25 1:21D2/24D-3/7
l:21F71310-3'TMN2068§_25 1:21F4729D-31

-

17E7131G-211AM29B41!
1:21B6/18D-4/TMMZOGED 25
!:21CGI22D—4-TMM2068D_25 1:21C71230-41T
l:21C2120D-45TMM2068D_25 I1:2106/26D-411
1:2104/25D-4/TMM2068D_25 1:21D2/24D-471
1:21F7IJID-4ITMM2OBBD_25 1:21F41290-4/

1:21B4¢17D-41

1TE7/31G-22/AM29841)

1:21B6/18D-5 TMM2068D_25 1:21B4/17D-5/
I:21CGI22D—5'TMM20680_25 P:21CT123D0-5!7T
1:21C2/200-5/TMM2068D 25 1:21D06/260-5/1
I:21D4f25D-5!TMM2068D_25 [:21D2/724T-51T
I:2IF7IJID—5ITMM2068D_25 I1:21F4/29D-51

17E7131G-23/AM29841!

1:21BG/18D-6 TMM2068D_25 [:21B4/17D-61
I:JICG!22D—E-TﬂM2OSED_25 [:21CT123D-611

1:21C2/20D-6/THM2068D_ 25  1:21D6/26I-6/T

I:21D4I25D-E;TMM2UGBD_25 1:21D2/24D~0/T
1:21F7/31D-6/TMM2068D 25 1:21F¥4/29b-6/

1:40G66/33B-11174L5244

'4610X_101-102
B:3lN1/B-A2/t B:3H1/B-B2/! B:JH1/B-C2
B:3IH1/B-A31/! B:3H2/B-B31'!' D:3H2/DB-

1 B.4G3IC-C31 B:4Dl:RN3—1:4610X_1ﬂ1
B:4D1 BN3~t/4610X 101 102¢
B'4P1IRN3—1qulOX:lUl:102'
B:lefRN3—114610X_101_102'
B:4G2/C-A2!! B:4G2/C-B2/! B:4G3fC-C2
l;TEIIRN13-114610X_101_102
I:11E2-RN19-1-4610X_101_102

1t1E2/RN19-174610X 101 102 [:11E2/RN19-1/4610X 10t 102
T11EZ2/RN19-1/4610X 101 102 [:11EZ/RN19-1/4610X 101 102 TI:11D5/6

:11E2IRN19—1J4610X_101_10
11F2/RN19-1/4610X 101 10

I
I
B
B
B
H:4D!IRN3—1I4610X_101_102'
B
1
1
I
1
I
I
I:1162!RN20—1!4610X_101_10

2 1:11E2/HBN19-1/4610X 101 102
2 1:11D4/7B=-22/74A5646 [:1t1F2/RN20-1/4
2 T:11G2/HN20-1/4610X 101 102



VEX

WAIT1 £36
WAIT2 EJ6

~

WBD

-

WCA

WCHIM™
WCINH™
WCLIM™

WCSTR™ £18
wCs~

wica™ E18

WLBD™

WMAP™

-~

WMM £40
WRCLK ™ £40
WRFSTB
WRITE

WRTRF

N

12

-~ KR NN

e

L = B T = i = I T R e T R = T = B R = B B R = T = T T T - B S Ry G o I = B T e TR« - I I

=

Lol T = T T R w B R = I I =

:11G2/RN20-1/4610X_101 102 1:11G2/RN20~1/4610X_101_102
:11G2/RN20-1/4610X_101 102 1:11G2/RN20-1/4610X_101_102
:11F2/RN20-1/4610X 101 102 1:19C6/26B-1/27256 1:19C4/23B-1/2725
:25F6/RN14-1/4610X_101 102! B:25F6/RN14~1/4610%_101_102!
:26B4/RN9-1/4610X_101_102 1:26C4 ANI-1/4610X_101_102
:33B7/28F-D2/ND_DELILAH 1:33B7/28F-R2/ND DELILAK  1:33B7/28F-K3
©34D4 1 225-16/ PAL1GRAD!  1:34E3/29H-10/74F32

. 36ES5/ 13D~ 11/ PAL16LED

:36D4/12D-5/PAL16RGD O:36CG! 14G=6 T4F08'

:36D4/12D-6/ PAL16R6D  0:36B6/25H-8  7T4F00!

:10D6/6A~3/T4AS648 1:10D4/5A-3/ 74AS648

s10D2144-3/74A5648 0O:12E412C-19/PAL16LED!

:18B2/15F~14/PAL16GLED! 1:24A2/21G-9/PALIGLED
:25F5/18F~18/PAL16RAD! 1:25D6/24F-21/TMM2018D 25  I:25BG/20F-21
:25B3/16F-21/TMM2018D 25 T:25G3/21F-18/AN91S0 20  Y:25D3/23F-21/
:31D3/11G-1/74PCT244 1:31D3/11G=19 T4PCT244 1:31D5/10G-1/74PCT2
:31D5/10G=19/74PCT244

:24A2/21G-5/PAL16L8D 1:24A3/32C-9774F32

£39C7/34D-L1/ND_DELDGA!

(25E6/17F-111/74F10 1:26C5124H~21T4F74

| 29F4/20G-8/IMS1400 25

124A3/32C-8/74F32!  1:29F4/20G-9/INS1400_25

. 18B2/15F-12/ PAL1GLSN!  [:18D2/30D~15/T4F139
:18B2/15F-7/PALIGLEN |:20B7/ 28K~ 1/ T4L5245

. 20B6/24B~1/ 7415245 1:20B4/20B-1/74L8245  1:20B3/16B-1/74L5245
:20C7/29B-1/74L5245  1:20C6/27B-1/741.5245 1:20C4 1 21B-1/7415245
;20C3/198-1174L5245 0Q:33B7/28r=-pPJ3/ND DELILAH!

. 18B2/15F-19/PALIGLED!  1:18E2/200-2/ T4F08

{18E2/29J-5/74F08 1:1BL3/29J-10/74F08  1:1BE3/29J-13174F08

. 11D5/6B-3/74AS646 1:1104/7B-3/74AS646

:12E4/2C-12/PAL1GLSD!

:24A3117F-6/74F10! 1:29B3/226-21/TMM2018D 25
:29D3124G-21/THM2018D 25  1:29B6/23G-21/THM2018D_25
:29D6/25G-21/ TNM2018D_25 -
.40G4/32B-11/74LS374 B:40D7/35C-25/MCEATOSUS!
:40C4/34A-3/MMS8274  B:40N7/35C-26 MC68705U3!

:32E7/17F-2/74F10  B:J6ES/13D-18/PAL16LED!

112E4/2C-7/PAL16LED  1:24A2/21G-2/PALIGLED

:24A3/17F-4/74F10 1:30D3/17B-1/74PCT245  1:30D5/ 188~1/74PCT245
:39C7/34D-N6 IND DELDGA! [:45C4/9G-2/PALIGR4D
:32F5)34F-20/TMM2018D 25 1:32F7/35F-20/TMM018D 25
:32E7/17F-1/74F10 O:EJBW28F~{}5-'ND_I)ELILAH! 1:34D3/19F-7 1 PAL1G
:18E2/20J-3/74F08!  1:21FG/30D-11/TMM2068D 25
:21F7/31D-11/TMM2068D 25  1:21F4/29D~11/TMM2068D_25
:21F2/28D-11/TMM2068D_25 -
:18E2/20J-G/74F08! 1:21D6/26D-11/THM2068D 25
©21D7/27D-11/TMM2068D 25  1:21D4/25D-11/THM2068D_25
:21D2/24D~11/ TMM206&D 25 -
{18E3/20J-8/T4F08!  1:21C6/22D-11/TMNZ068D_25
121C7/23D-11/TMM2068D 25  1:21C4/21D-11/TMM2068D 25
:21C2/20D~11/TMM2068D_25

{18E3/29J-11/74F08! 1:21B7/19D-11/TNM2068D_25
{21B6/18D-11/TMM2068D 25  1:21B4/17D-11/THMM2068D 25
:21B2/16D-11/THMN2068D_25

.18D2/30B-12/74F138" 1:18E2/29J~1/74F08
{22F6/30C-11/TMN2068D 25 1:22F7/31C-11/TMM2068D_25
:22F4/29C-11/TMM20GBD 25 1:22F2/28C-11/THM2068D 25
:18D2/30B-11/74F139¢  [:1BE2({29J~4/ TAF04

:22D6/26C-11/TMM2068D 25 [:22D7/27C-11TMM2068D 25

:22D4125C-11 -TMM:EOGBD::ZS [:22D2724C-11 ITMP'|2068D__25



XBGNT™
XCAC
XCA1
XCA2
XCA3J
XCA4
XCAS
XCA6
XCAT
XCAS
XCA9
XCGNT™
XCLK
XCOMMO
XCoMM1
XCOMMZ
XCOMM3
KCOMM4
XIDEBO

XTDB1

XIDB10

XIDB11

XIDB12

XIDB:3

XIDB14

XIDB15

XIDBz

KIDB3

XIDB4

X1DB5

XIDB&

XIDB7T

XIDBB

XIDBY

XLA10

XLA1l1

XLA12
XLA13

BN N NN RN RN NN NN NN N NN
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= o= = = 0 0 0 C 000 QOO0 OO0 000 EC 0000 C 0 a0 00 0 0 O H HAHMHO O m i . o= - = H - - - (= I R T = I I - |

PIATI2IA-2/74LS5I74
:3D3119A~3/T4L5244!
13ET/4G=-3/74F244} 1:3E3/B-A17/
:3D3/19A-5/74L5244! 0:3D6/20A-5/7415244!
:3ET14G-5/T74F244! [1:3E3/B-C17
(AD2I1T7A-T/740L5244!  0:30D4/18A-7/74L5244
:3DTISG-T ! 74F244' T:3EL1/B-A21
:3D2/17A~-91/74L5244! 0:3D4/18A-9/T4L5244!
13DT/5G-9174F244! I1:3E1/B-C211
13D2/17A-12/74L5244) 0:3D4/18A-12774L5244 |
:3D7/5G~-12/74F244! 1:3E1/B-A19
13D2717A~-14174L5244! 0;:3D4/18A-14/74L5244!
:3D7/5G~-14/74F244! 1:3E1/B-C19
:3AD211TA-16G1 T4LS244!  0:3D4/18A-16/T4L5244!
:3D7i5G-161T4F244! T:3E1/B-A227
13D2/17TA-18/74L5244' G:3D4/1BA-18174L5244
13DT7I5G-18/74F244! [1:3E1/B-C22/
:3D3/19A-T/ 7405244 (0:3D6/20A-7/74L5244!
(IETIAG-T7 ! 74F 244! 1:3EJ/B-Al18)

:3D3/19A-91 7415244 (0:3D6/20A-9/741.5244!
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$FORMAT_CARD$

16A 100C
$END$

CSBITS CSALUI{8:0},CSSST(1:0},CSRASEL(1:0}.&

CSBITS CSXRF,CSRBSEL{1:0!,CSCISEL(1:0),CSALUM{1:0),CSMIS(1:0),8

CSBITS CSTDBS(4:0),CSCOMMi4:0) ,CSTS(6:3! ,CSDELAY(1:0 ,CSVECT,&

CSBITS CSSCOND, CSECOND, CSLOOP, CSDLY . CSBIT20.CSRB(3:0) .CSBIT(15:0)

TOPCSB CSALUI(B:7).CSALUM(1:0),CSMIS(1:0},CSIDBS(4:0),CS5COMMI4:0) . &

TOPCSE CSPELAY(1:0) ,CSECOND, CSLOOP, CSDLY

CYCCSB CSALUI(8:7),CSALUM(1:0! ,CSDELAY(1:0!,CSECOND, CSLOOP, CSDLY

10CSB CSMIS(1:0),CSIDBS(4:0),CSCOMM{4:0!

PLUGCSE CSMIS(1:0},CSCOMM(4:0)

TIMING ALUCLK,CC™13:1),CLK,CYD  ,EORF .ETRAP ,MACLK,MAP ,MCLK,(SC,TERM .UCLK,Witf
CPUTIM ALUCLK.CC {3:1),CLK,CYD ,EORF™ ,ETRAP™ .MACLK.MAP ,MCLK,TERM™ ,UCLK, WRFSTH
CSTIM cCT(3:1}1,CLK,MACLK, TERM™

PROCTIM ALUCLK,CLX ,ETRAP™ ,MAP" ,MCLX ,TERM  , UCLK ,WRFSTB

MMUTIM €cC™2.CYD™,EORF ,TERM ,UCLK

CYCTIM ALUCLK,CC™{3:1),CLK.CYD™ ,EQORF” ,ETRAP ,MACLK,MAP ,MCLK,TERM ™ ,UCLK,WRFSTB
IOTIM CLK ,EORF  ,UCLK

BIFTIM cc~2,08C,TERM™

CNTL ACOND™ , BDRYS0™ ,BGNT ™, BGNTS0™ ,BRK”™ .CA10.CCLR™ ,CONT ™, &

CNTL CGNTCACT ™ ,CGNTS0™ ,CLEAR™ ,CRQ™ ,CX™ . DAP™ DT ,&

CNTL DVACC™ , ECCR,ECREQ,ECSR™ ,EDO” ,EMCL™ . &

CNTL EMPID™ ,ESTOF  ,FETCH,FMISS,FORM . &

CNTL GNT,HIT,IONI,IORQ ,LCS ™ ,LERR™,LEVO,LPERR" , LSHADOW,&

CNTL MCL,MR™ ,MREQ™ ,MWRITE™ ,0PCLCS,PA™,PCR{1:0),&

CNTL PIL(3:0),PONI,PS” ,REF” ,REFRQ” .RERR™ ,&

CNTL RT ,RWCS™ ,SEMRQ50™ ,SHORT ,SLOW &

CNTL SSEMA”~ ,STOC ™ ,5TP,TOUT ,TRAP , VEX ,WCHIM  ,WRITE

CPUCNTL ACOND™ ,BRK™,CA10,CCLR™ ,DOUBLE, DT, DVACC™ ,ECCR,ECSR™,EDO™ . &

CPUCNTL EMCL” ,EMPID  ,ESTOF ™ ,FETCH,FMISS,FORM™  HIT,IONI,LCS . LEV0,&

CPUCNTL LSHADOW, MR~ ,OPCLCS , PCR(1:0) ,PIL(3:0}.PONT,RT" ,RWCS ,STOC ,5TP,&
CPUCNTL TRAP™ ,VEX,WCHIM™ ,WRITE

CPUCNTLI cAt0,CCLR™,DT ,DVACC™ ,ECSR™ ,EDO™ .&

CPUCNTLI EMCL™ ,EMPID” ,ESTOF ,FETCH,FMISS,FORM ,LCS™ ,&

CPUCNTL1 MR™,RT " ,RWCS ™ ,STOC™ ,S5TP,&

CPUCNTLI WCHIM™ ,WRITE

CPUCNTLO ACOND™ ,BRK™ ,ECCR, &

CPUCNTLO HIT,IONI,LEVO,&



CPUCNTLO LSHADOW,OPCLCS,PCR(1:0) ,PIL{3:0).PONI &

CPUCNTLO TRAP™ ,VEX

PROCNTLI EDO ,&

PROCNTLI EMPID” ,ESTOF ,LCS™ ,&

PROCNTLI MR™,STP

PROCNTLO ACOND ™, BRK™ , DOUBLE,ECCR, &

PROCNTLO I10N1,LEVO,&

PROCNTLO L5HADOW , OPCLCS,PCR{1:0) ,PILI3:0),PONI.&

PROCNTLO TRAP ,VEX

CSCNTL BRK  ,FETCH,FORM™ ,LCS ,RWCS

MMUCNTL BRK ,CA10,CCLR™ ,DOUBLE, DT ,DVACC™ .ECSHR . &
MMUCNTL EMCL”™ ,ESTOF ,FMISS,.&

MMUCNTL LSHADOW,RT &

MMUCNTL WCHIM™ ,WRITE

CYCCNTL ACOND™ ,BRK ™ ,CGNTCACT ,FORM™,HIT,10RQ™ ,LSHADOW,MR™ ,MREQ ,RT ,RWCS”,&
CYCCNTL SHORT~,SLOW ,TRAP . VEX

10CNTL BDRYS0 ™ ,BRK™ ,CA10,CCLR™ ,CLEAR™,CX ,DAP &

I1QCNTL DT™ . DVACC™ ,ECREQ,ECSR ,EDO ,EMCL &

IOCNTL EMPID™ ,ESTOF ™ ,FETCH,FMISS,.FORM ,HIT,10NI,[ORQ ,LCS™,LEVO, LSHADOW, &
TOCNTL MCL,MREQ ,OPCLCS,PA™ ,PCR(1:0),PON1,PS ,REF ,REFRQ ,RT ,RWCS ,SHORT ,SLOW
IOCNTL SSEMA~ ,5TOC” ,STP,TOUT ,WCHIM ,WRITE

I0CNTLI BDRYS0O ,BRK ,CX™ .DAP &

IOCNTLI HIT,IONI,LCS™ ,LEVO,LSHADOW,&

I0CNTLI OPCLCS,PCR{1:0!,PONI ,REF"

IOCNTLO CA10,CCLR™ ,CLEAR™ ,&

I10CNTLO DT ,DVACC™ ,ECREQ,ECSR™ ,EDO ,EMCL™ , &

IOCNTLO EMPID™ ,ESTOF ,FETCH, FMISS,FORM™ ,10RQ &

I10CNTLO MCL,.MREQ™,PA” ,PS™ ,REFRQ  ,RT ,RWCS™,SHORT  .SLOW ,&
IOCNTLO SSEMA™ ,STOC™ ,STP,TOUT ,WCHIM ™ ,WRITE

DCDCNTLI BDRY50™ ,BRK™,DAP™,&

DCDCNTLI HIT,LCS ™ ,LSHADOW, &

DCDCNTLI OPCLCS, PONI ,REF

DGACNTLI BDRYS0™ ,BRK ,DAP™ ,&

DGACNTLI HIT,LCS ,LSHADOW, &

DGACNTLI PONL,REF"

DCDCNTLO CA10,CCLR™,CLEAR™ DT ,DVACC™ ,ECREQ,ECSR™ ,EDO™ &
DCDCNTLO EMPID™ ,ESTOF~ ,FETCH,FMISS,FORM ,IORQ ,&

DCDCNTLO MCL,MREQ” ,PA~ ,P5" ,REFRQ™,RT™,RWCS™ ,SHORT ,SLOW ,&
DCDCNTLO SSEMA™ ,STOC™ ,STP,TOUT ,WCHIM ,WRITE

PANCALCNTL CLEAR™, IONI ,LEV0O ,PCR({1:0] ,PONIL

REGCNTL CLEAR™ ,CX~

BIFCNTLI BGNT™ . BGNTS0 ™ ,CGNT ™, CGNT50~ ,CLEAR™ ,CRQ”™ ,ECREQ &
BIFCNTLI FETCH,GNT25 , 10RQ™,LERR™ ,LPERR™ ,MOR25 ™ ,MWRITE™ ,PA" &
BIFCNTLI PS” ,REFRQ™ ,RT ,SSEMA  ,TOUT ,WRITE

BIFCNTLC BDRYS0™ ,CGNTCACT  ,DAP ™ ,DBAPR, &



BIFCNTLO GNT,GNT ™ ,MR™, &

BIFCNTLO REF™,RERR”, SEMRQS0™

MEMCNTLI BDRY50 ™ ,DBAPR,ECCR,ECREQ, FETCH,GNT,GNT ,I0RQ ,&
MEMCNTLI MR™,PA”.PS”,REF " ,&

MEMCNTLI REFRQ™ ,RERR™,SEMRQS0™ ,SSEMA ,WRITE

MEMCNTLO BGNT ™ ,BGNTS50™ ,CCGNT ™~ ,CGNTS0 ,CRQ ,GNT25 ,&
MEMCNTLO LERR™,LPERR ™ ,MOR25 .MWRITE~

PLUGCNTL BGNT  ,CGNT ,CLEAR ,1.CS ,LSHADOW,MCL,PIL{3:0},STP
ABPLUG CONSOLE™ ,DP™{5:1},EAUTO” ,EBUS”™,I1P,INR(7:0),LOCK .&
ABPLUG MIS{1:0),0C{1:0),01P,02N,0SCCL™ &

ABPLUG RXD,SELSMS ™, SWMCL™, TXD,XTR

ABPLUGI CONSOLE ™ ,EAUTO ,EBUS ,I1P,INR{7:0!,LOCK ,&
ABPLUGT MIS(1:0),0C{1:0),05CCL™ &

ABPLUGI RXD,SELSMS ,SWMCL™ , XTR

ABPLUGO DPT(5:1),8

ABPLUGO 01P,02N, &

ABPLUGO TXD

10ABPI CONSOLE™ ,EAUTO . I1P.INR{7:0},LOCK .MIS{t:0} &
I10ABPI QC(1:0),08CCL™ &

I0ABPI RXD,SEL3MS™ , SWMCL ™, XTR

I0ABPO DP (S5:1),01P,02N,TXD

DCDABP oc(1:0),08CCL™ ,SELSMS . SWMCL ™

UARTABPI EAUTO™ ,11P,LOCK™ ,MIS(1:0),RXD,XTR

UARTABPO C1P,02N,TXD

BIFABP EBUS™ ,MISO

ND100BUS BAPR ™ ,BDAP™ ,BDRY ,BERROR ,BINACK .&

ND100BUS BINPUT™ ,BINT {13:12),BINT 106,BI0XE ,BMEM™ ,&
ND100BUS BREF ,&

ND100BUS IBAPR™ , IBDAP™ ,1BDRY , IBINPUT ,IBINT 15, IBINT (13:10),IBPERR ,&
ND100BUS IBREQ™, TCONTIN™,ILOAD , ISEMRQ™, LSTOF ™ ,8&

ND100BUS OUTGRANT ™, OUTIDENT ™, POWSENSE &

ND100BUS SEMRQ™

ND100BUSI IBAPR™, IBDAP ,IBDRY ,IBINPUT™,IBINT 15,IBINT (13:10!},1BPERR ,&
ND100BUSI IBREQ ™, ICONTIN ,ILOAD" ,1SEMRQ™.ISTOP  , POWSENSE
ND1GO0BUSO BAPR ™ ,BDAP™ ,BDRY™ ,BERROR™ ,BINACK ,&

ND100BUS0 BINPUT™ ,BINT {13:12),BINT 10,BIOXE .BMEM , &
ND1QOBUSO BREF &

ND100BUSO OUTGRANT ™ ,OUTIDENT &

ND100BUSO SEMRQ ™



CPU100 IBINT 15, IBINT (13:10!

101001 ICONTIN , ILOAD  , POWSENSE™ , ISTOP

101000 BINT (13:12),BINT 10

DGA100 ICONTIN™ ,1LOAD™ , ISTOP

BIF160I IBAPR ™, IBDAP™ ,1BDRY ,IBINPUT ™, IBPERF , IBREQ ,&

BIF100} ISEMRQ™

BIF1000 BAPR ,BDAP  ,BDRY  ,BERROR ,BINACK ,BINPUT  ,BIOXE .BMEM ,&
BIF1000 BREF &

BIF1000 OUTGRANT ™, OUTIBDENT  .SEMRQ

MEM100 IBDAP™ ,BD”(23:19), IBINPUT ,BIOXE™ BMEM™

INTINTS MOR™, IOXERR ™, PAN™ , PARERR , POWFAIL™

BIFINT I0XERR™ ,MOR™ , PARERR

IQOINT PAN ™ . POWFAIL

DCDPANCALO EMP ,EPANS™ ,FUL ™ ,LHIT,PANOSC,PA{T:0! VAL

DCDPANCALI RMM™ ,STAT(4:3)

DGAIP CLK,UCLK,CLOSC, RTOSC, POWSENSE, PNCL ,REF _, SELSMS ~,BDRYS0 ,&
DGAIP ISTOP  ,ILOAD™ ,ICONTIN ,RMM” ,STAT{4:3),CSCOMM{4:0! &
DGAIP CSMIS{1:0),CSIDBS{4:0} ,BRK ,PONI ,EORF ,&

DGAIP DAP™ , LSHADOW, LCS "~
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PAL's for board no. 3202C. ND120/CX. Last update 12. October 1987.
Standard is 4Mb memory configured contiguosty from address 0.

Pos.no.

11D
2C
1C
15F
216G
13D
3F
5D
18F
14D
15D
19F
96
66
22F
12D
10D
5F
6F
76
8D
2F
4F
26H
26H

PAL's for board no.
Replace 44445X with

9G
6G

PAL's for board no.
Replace 44445X with

9G
6G

PROM's
Pos.no.
23B
26B

238
268

* Will not work on the B-print.

Check-
sum

3888
3932
508A

7856
834t
46FA
58AF

0F93
44C7
3EFS
3160
7F40
6808
605€

48B4
5963

43ED

411E
42EF

4441
42EF

Check-
sum

Device Max .

delay
168D *  10ns
16L8D * 10ns
16L8D *  10ns
16180 10ns
16L.8D 10ns
16L8D i0ns
16L8D 10ns
16R4D 10ns
16R4D 10ns
16R4D 10ns
16R4D 10ns
16R4D 10ns
16R4D 10ns
16R4D 10ns
16R4D 10ns
16R6D 10ns
16R8D 10ns
16R8D 10ns
16R8B 15ns
16R8B 15ns
16L8B *  15ns
16L8B 15ns
16L8B * 15ns
16R4B 15ns
16L8B 15ns

3202B. ND120/CX

Stock Reg. no.
no.

513035
513035
513035
513035
513035
513035
513035
513060
513060
513060
513060
513060
513060
513060
513060
513061
513062
513062
500829
500829
500827
500827
500827

443028
44303B
44304E
44305D
44306A
44307C
443100
444018
444020
44403C
AA4eaT
44407A
444458
444468
L4008
44601B
44801A
44803A
44902C
449048
45001B
450088
450098
44511A
45011A
ZMb version.

44425X, and 44446X with 44426X.

10ns
10ns

16R4D
16R4D

3202B. ND120/CX

513060 444258
513060 444268

6Mb version.

44465X, and 44446X with 44466X.

16R4D 10ns
16R4D 10ns
Device Max .

delay
27256 250ns
27256 250ns
27256 250ns
27256 250ns

513060 444658
513060 444668

Stock Reg. no.
no.

500854
500854
500854
500854

451324
451334
451484
451499

Mnemonic

LBC1
LBC2
LBC3
CSCTL
MMUCTL
CYCLK
LBDIF
BTIM
UBITS
CYIND
CYINI
ERFIX
CADEC
BADEC
VXFIX 44608A
CYCFSM

BARB

RAMA

RAMC NEW

MSIZE

BPAR

DATA NEW*
ERROR

LEVO NEW

LEVO OLD

S4a-O4]

CADEC
BADEC

CADEC
BADEC

Floating Bit
format no.

32bit 0-7

32bit 8-15

48bit 0-7
48bit 8-15

{Use versions without test mode).

NEW* Can use the previous version instead of a blank for raw pal.
OLD Need not be replaced on existing C-prints, but must be on all

D-prints.



PAL's for board no. 3202B. ND120G/CX. Last update 13 July 1987.
Standard is 4Mb memory configured contiguosly from address 0.

Pos.no.

11D
2C
1C
15F
216
13D
3F
5D
18F
14D
15D
19F
22F
96
66
12D
10D
6F
5F
76
8D
2F
4F
26H

PAL's for board no.
Replace 44445X with

8G
6G

PAL's for board no.
Replace 44445X with

9G
6G

PROM's
Pos.no.
23B
268

23B
26B

Check-
sum

3BAB
393A
4188
51E1
7856
834t
43C4
4913
Z27CB
3AZ22
OF58
OF93
3160
44C7
3EF5
5D88
6808
5C1D
605E
48B4
5BE3
546C
448D
13CA

411E
42EF

4441
42€EF

Check-
sum

8025
C9B6
6541
8AFD

Device

16L.8D
16L8D
16L8D
16L8D
16L8D
16L8D
16L.8D
16R4D
16R4D
16R4D
16R4D
16R4D
16R4D
16R4D
16R4D
16R6D
16R8D
16R8D
16R8D
16R8B
16L8B
16188
16L88
1688

Max .

delay

10ns
i0ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
10ns
15ns
15ns
15ns
15ns
15ns

Stock Reg. no.
no.

513035
513035
513035
513035
513035
513035
513035
513060
513060
513060
513060
513060
513060
513060
513060
513061
513062
513062
513062

44302A
44303A
44304KD
44305¢D
44306A
44307C
443108 D
44401A
46402 D
444038 C
44404FC
44407A
444088
444458
444468
44601A
44801A
448671
44803A
449048
45001A
45008A
45009A

500827
500827
500827
500827

45044
SGUSIHA

3202B. ND120/CX 2Mb version.
44425X, and 44446X with 44426X,

16R4D
16R4D

10ns
10ns

513060 444258
513060 444268

32028. ND120/CX 6Mb version.
44465X%, and 44446X with 44466X.

16R4D
16R4D

Device

27256
27256
27256
27256

10ns
10ns

Max .
delay

250ns
250ns
250ns
250ns

513060 444658
513060 444668

Stock Reg. no.
no.

45132F
45123F
45148F
45149F

500854
500854
500854
500854

Mnemonic

LBC1
LBCZ
LBC3
CSCTL
MMUCT!
CYCLK
LBDIF
BTIM
UBITS
CYINO
CYIN1
ERFIX
VXFIX
CADEC
BADEC
CYCFSM
BARB
RAMC <4490zc
RAMA
MSIZE
BPAR
DATA
ERROR
LEVO

H

CADEC
BADEC

CADEC
BADEC

Floating Bit
format no.

3ebit 0-7
2bit 8-15
48bit 0-7
48bit 8-15



PAL16L8
JLB/CJTC 14AUGB6
44302B,11D,LBC1

1Q0 IQ2 I/CC2 /BDRY25 /BDRYSD /CGNT /CGNTS50 /CACT /TERM GND
{BGNT /CGNTCACT (RT /IORQ TEST NCi6 /DSTB /EMD /BGNTCACT VCC

IF (/TEST) EMD = Q2 * Q0 * CACT ; CPU CYCLE TO BUS SET
+ EMD * CACT H " HOLD
+ CGNT * CGNT30 i CPU CYCLE TO MEM SET
+ EMD * RT * CC2 * /(TERM ; )} HOLD TERMS FOR
+ EMD * IORQ * CC2 * /TERM i} CPU READ, FETCH AND
] MAP CYCLES

IF (/TEST) CGNTCACT = CGNT + CACT

IF {/TEST) BGNTCACT = BGNT + CACT

IF (/TEST)} DSTB = CGNT + CACT * /BDRYS0 * /BDRY25 * /IORQ
+ CACT * IORQ * CC2 . I0X CYCLE

DESCRIPTION

060387 JLB: EMD WAS HOLDING IN ADDRESS PART OF 10X CYCLES AFTER

1 BUFFERED WRITE CYCLES.

: EMD - ENABLE DATA PATH BETWEEN CD AND LBD

270387 CJTC: NEW SIGNAL DSTB TO SAMPLE DATA AT LBD/CD BUFFERS ON

; CPU FROM BUS READ, AT BDRY,.

p40487 JLB: DSTB MUST NOT CLOCK DATA BEFCRE CACT GOES OFF IN IOKES.
1 (NEGATIVE SETUP OF DATA IN BUS SPECS.)

; 180587 CJTC: 3202B
; 070887 JLB: 3202C ONLY! (TEST MODE).



PAL16L8S
JLB/CJTC 13AUGB6

443038, 2C,LBC2 ~ LOCAL DATA BUS CONTROL PAL

{CACT I/CGNT /EADR /BINPUT50 MISO /IOD WRITE TEST NC9 GND
{BACT /WLBD NC13 NCi4 NC13 NC16 /CMWRITE /CBWRITE /WBD VCC

3 LBD TO BD TRANSCEIVER

: WBD - DIRECTION FROM LBD TO BD

IF ({TEST} WBD = EADR
+ CBWRITE
+ IOD * MISO * /BINPUTSO
+ BACT

; ADDRESS FROM CPU TO BUS
; CRU WRITE CYCLE TO BUS
3 OUTPUT PART OF I0X
s DMA OUTPUT CYCLE

: {CBWRITE) - CPU TO BUS WRITE. STARTS ONLY WHEN THE BUS 1S5 GRANTED.

-t

IF (/TEST) CBWRITE = WRITE * CACT
+ CBWRITE * CACT

3 CD TO LBD TRANSCEIVER

3 WLBD - DIRECTION FROM CD TO LBD

IF (/TEST) WLBD = CBWRITE

+ CMWRITE
+ 10D * MISO * /BINPUTSOQ

; (CMWRITE) - CPU WRITE TC LOCAL MEMORY.

H ON BUFFERED WRITE.

1F (/TEST) CMWRITE = WRITE * CGNT
+ CMWRITE * CGNT

DESCRIPTION

; 180587 - 3202B
3 070887 JLB: 3202C ONLY ! (TEST MODE}.

LASTS UNTIL THE END OF THE BUS CYCLE.

3+ CPU WRITE CYCLE TO BUS
3+ CPU WRITE CYCLE TO LOCAL MEMORY
» OUTPUT PART OF IOX

LASTS UNTIL END OF MEMORY CYCLE



PAL16L8
CJTC 02SEP86
44304E,1C,LBC3 - LOCAL DATA BUS CONTROL PAL

{CGNT /BGNT /BGNTSC /MWRITE /BDAPS0 /EBUS /IBAPR /GNT TEST GND
NC11 NC1i2 /EBD CLKBD SAPR FAPR EBADR /BACT DBAPR VCC

: BACT - BUS ACTIVITY. LASTS FOR COMPLETE DMA TO LOCAL MEMORY
H CYCLE (ONLY ON MEMORY READ!

IF (/TEST) BACT = BGNTSQ * /MWRITE + ENABLE FOR DATA ONLY AFTER ADDRESS
+ BACT * BDAPS0 1 HOLD AFTER BDAP FINISHED

EBD - ENABLE BUS DATA. ENABLE LBD TO BD TRANSCEIVER
SHOULD BE DISABLED DURING CGNT * /BACT, IE DISABLE WHEN CPU
IS ACCESSING LOCAL MEMORY, EXCEPT WHEN TRANSCEIVER 15 BEING USED
AS A REGISTER TO HOLD DATA FROM A PREVIOUS DMA MEMORY READ.

IF (/TEST) EBD = EBUS * /CGNT * /GNT
+ EBUS * BGNT
+ EBUS * BACT

s EBADR - ENABLE ADDRESS FROM BUS TO LOCAL MEMORY

IF (/TEST} /EBADR = IGNT * [BGNT JTURN ON AT BAPR WITH GNT
+ /IBAPR * [{EBADR HOLD UNTIL BGNT AND GNT BOTH GONE
+ {GNT * JEBADR

3 SLOW INVERSION

IF (I/TEST) /FAPR = /IBAPR
IF (/TEST) /SAPR = /FAPR

IF {/TEST) /DBAPR = I3APR

; CLOCK PULSE TO 648'S.

IF (ITEST) /CLKBD = {SAPR * !IBGNTS0 ; CLOCK ADDRESSES ON DELAYED BAPR,

+ /SAPR * /BDAPSO0 ; CLOCK DATA 5SONS AFTER START OF

+ ISAPR * /MWRITE : BGNT*BDAP ON MEMORY WRITES FROM DMa.
DESCRIPTION

200387 CJTC: NEED TO SLOW DOWN APR TO AS648 BUS TCVRS. PUT IT
THROUGH THIS PAL INSTEAD OF FO04

200387 JLB: EBADR COMES ON AT BAPR TO AVOID SPIKE ON LBD.

i NEW INPUT CGNT~

1 230387 JLB: APR DELAYED 3XPAL DELAY

+ 240387 JLB: EBD MUST NOT CHANGE WHEN DATA IS CLOCKED IN.

1+ 180587 - 3202B

+ 310787 JLB: BUFFERED DMA WRITE: CLOCK DATA IN 648'S ALSO.

1 040887 JLB: BUFFERED DMA WRITE: NEED TO ENABLE THE REGISTER IN THE
648'S FOR THE PERIOD OF BGNT.

: 060887 D JLB: EBADR CHANGED T{O MAKE BUFFERED DMA WRITE WORK.

; 090887 E JLB: TEST MODE FOR C-PRINT.



PAL16L8
JLB 26NOVB6
44305D, 15F ,CSCTL

{FORM /CC1 /CC2 /CC3 [LCS /RWCS /WCS FETCH /BRK GND
/TERM /WCSTB LUWA12 /WCA /ELOW /EUPP JEWCA IECSL (WICA VCC

CONTROL STORE CONTROL

IF (VCC) WICA = WCA * FETCH * !TERM \WRITE PULSE T0 MICROINTRUCTION CACHE
IF (VCC) WCSTB = ICC3 * CC2 * CC1 * WCS * RWCS 7 e+f WRITE PULSE TO WRITEABLE
+ CC3 * JCC2 * CC1 * LCS im+n WRITE PULSE DURING LOAD CONTROL
IF (VCC) ECSL = RWCS * /WCS * CC3 * /TERM ,READ CONTROL STORE HOLD
+ RWCS * {WCS * ICC1 * CC2 * /TERM ;HOLD OVERLAP WITH EWCA
IF (VCC) EWCA = RWCS * /CC3 * CC2 * [TERM ;ENABLE WCA REG. IN MIC ONTO MA
+ AWCS * /CC3 * CC1 * [TERM ; AVOID BLIP ON NEXT CYCLE
IF (VCC) EUPP = LUA12 iNORMAL ADRESSING
+ WCA * FETCH SWRITE INTO MICROINSTUCTION CACHE
+ FETCH * /CC1 * /CC2 * ICC3 * /TERM ;ENABLE IN THE FIRST 50NS
iy + HOLD TIME = 75SNS
IF (VCC) ELOW = {LUA12 * /FETCH 3NORMAL ADRESSING. ON FETCH EITHER MI
+ fLUAL2 * TERM sENABLE ACCORDING TO LUA12 BEFORE FET
+ FORM * /BRK * CC2 * |TERM ;OR A MAP IS USED.
+ FORM * /BRK * CC3 * (TERM ;DO A MAP
+ /LUA12 * BRK * CC2 * /TERM ;0N BRK: USE BANK SELECTED BY LUA12.
+ ILUA12 * BRK * CC3 * /TERM ;
DESCRIPTION

130387 JLB: ELOW ALWAYS ENABLED ON TERM IF LUA12 IS LOW.

+ MAY SPEED UP NON FETCH CYCLES.

180587 3202B
090687 JLB: EWCA MUST NOT BE ENABLED DURING a AND b. WILL CREATE BLIP ON
NEXT

CYCLE.

090687 JLB:
030987 JLB:

ECSL HOLD IN g AND h.
WRITE IN CONTROL STORE DOES NOT WORK. WRITE PULSE STARTS TOO
SOON. WCSTB CHANGED TO e+f IN THIS CASE, AND TO m+n DURING LCS
TO BE ABLE TO USE 250ns PROMS.



PAL16L8
JLB 26NOVE6
443064A, 21G,MMUCT

CAQ WRITE /DVACC
LSHADOW /LAPA /E

L

IRT /WCHIM DOUBLE /EMCL /CC2 /WCA GND

PT [EPMAP

IEPTI /EI

s MEMORY MANAGEMENT CONTROL

IF {VCC) ECD = WCA * {LSHADOW
+ RT * /LSHADOW * [CC2

IF (VCC) LAPA =

I¥ (VCC)} EIPUR =

DVACC * /L

I{DOUBLE *

IF (vCC) EIPU = WCHIM

IF {(VCC) EIPL =

+ +

IF (vCC) EPTI

—

IF (VCC) EPMAP =

+ o+ o+ o+ o+

I¥ {(VCC) EPT

+ + o+

DESCRIPTION

s 18:15/87 23202B

DOUBLE * L
DOUBLE * L

WCHIM
DOUBLE * L
LSHADOW *

LSHADOW *
LSHADOW *
LSHADOW *

IWCHIM *
{WCHIM *
IWCHIM *
{WCHIM *
IWCHIM *
IWCHIM *
IWCHIM *

IWRITE *
1 LSHADOW
/DOUBLE *
ICAD * E|

SHADOW *

LSHADOW

PL /EIPU /ETPUR [ECD VCC

3yDISABLE CACHE ON SHADOW ACCESSES
sENABLE WHEN WRITING IN CACHE
;ENABLE IN THE FIRST PART OF READ/FETCH CYCLES

IWCHIM ;LA TO PPN WHEN VIRTUAL ACCESSES ARE DISABLED
yWE ARE NOT ACCESSING SHADOW MEMORY OR WRITIN

JCACHE INHIBIT MAP

* WRITE :WRITING IN SHADOW IN REX MODE WILL MASK AWaY
THE PROTECT BITS

1PASS PAGE NUMBER TO BE INHIBITED FROM IDB

SHADOW * CAQ 3 SHADOW ACCESSES IN SEX MODE

SHADOW * WRITE JWRITING IN SHADOW IN SEX MODE WILL WHITE A F
sBIT PAGE NUMBER
1 PASS PAGE NUMBER TO BE INHIBITED FROM IDB

SHADOW * CAQ :SHADOW ACCESSES IN SEX MODE

WRITE sWRITING LOWER BYTE (5SAME FOR REX AND SEX)

JEMCL * WRITE sDISABLE DURING EMCL TO AVOID JAMMING THE IDR

fEMCL * /DOUBLE (ENABLE ONLY WHEN IN SHADOW

fEMCL * /CAD JDISABLE WHEN IN SEX MODE WE ARE READ/FETCHIN
iADDRESSES. (USE OTHER SRAM BLOCK).

IDVACC * [WRITE ;DISABLE WHEN WRITING THE CACHE TNHIBIT MAP

IDVACC * ILSHADOW ;DISABLE WHEN VIRTUAL ACCESS IS DISABLED AN

IDVACC * [DOUBLE JACCESSING SHADOW MEMORY EITHER.

IDVACC * CAD ;DISABLE ON SHADOW MEMORY WRITE IN SEX MODE

LSHADOW * (WRITE ;ADRESSES.

LSHADOW * {DOUBLE

LSHADOW * Cal

1EMCL ; DISBALE ON EMCL OR

* JEMCL v WRITING IN OTHER HALF

J1EMCL 7 WHEN IN SEX MODE
MCL

25+2/87 JLB EQUATION FOR EPT MISSING



PAL16L8
JLB 26NOVB6
44307C, 13D,CYCLK

ITERM /CCO /CCt /cc2 /CC3 /FORM /BRK /RWCS /TRAP GND
VEX /MACLK /MAP /ETRAP UCLK /EORF CYD WRFSTB [/MCLK VCC

i CYCLE CONTROL CLOCK GENERATOR.

IF (VCC) MCLK = RWCS * /CC3 1BECAUSE THE CONTROL STORE ADDRESS TO B
+ RWCS * CC2 ;IN PRESENTED ONTG MA. THEN THE ADDRESS
ySTORE LOCATION TO BE EXECUTED IS PRESE

IF (VCC) /WRFSTB = CC3 ;b ON 75NS CYCLES TO PROVIDE A WRITE PU
+ Ccc2
+ CC1
+ I1CCO
+ TERM
IF (VCC) 'CYD = CC3 s d+e+f WRITE PULSE USED IN WMAP AND WCA
+ ICC1
+ ICC2 * CCO
+ TERM
IF (VCC) EORF = ICC3 * /CC2 * CC1 * /CCD * /TERM ;d MISC WRITE PULSE.
IF {vCcCc) JUCLK = CC3 ;ON ¢ ON ALL MEMORY REQUESTS.
+ CC2 1USED TO UPDATE USED BITS AND CLOCK TRA
+ lcet
+ ICCO
+ TERM +EXPERIMENT TO SEE IF UCLK ON TERM WAS DANGEROUS.
IF (VCC}) MAP = FORM * /BRK * CC2 * /TERM sMUST NOT COME BEFORE ALL SHORT CYCLES
IF (VCC) MACLK = MAP * /CC3 * CC2 * CC1 e+l CAPTURE CD FROM MEMORY THHROUGH M
+ TRAP * JCC3 % CC1 * ICCO ;d+e CAPTURE THAP VECTOR
+ RWCS * [/CC3 H CAPTURE MICROADDRESS AFTER EWCA
+ RWCS * CC2 * ICC) 5 TURNED' OFF
IF (VCC) ETRAP = /TERM * J/VEX * CC3 ; ENABLE TRAPS ONLY OUTSIDE t OR a
+ ITERM * [VEX * CC2 3 UNSTABLE TRAP IN THIS PERIOD
+ ITERM * JVEX * CCi ; CAN DESTROY MA !
+ /TERM * IVEX * CCOD 1 DISABLE TRAPS DURING VEX

DESCRIPTION

1280287 JLB: ECREQ TO LOCAL MEMORY GIVES TWO CGNTS. A SHORTER EORF,

; I.E. ONLY ON e AND NOT ON f, WILL MAKE ECREQ GO OFF 25N5 SOONER
;AND HOPEFULLY CURE THIS.

;010387 JLB: ETRAP NEW OUTPUT. WILL DISABLE TRAP ON t AND a.

;080387 JLB: REMOVED UCLK ON CACHE HIT CYCLES.

;160387 JLB: REMOVED TERM IN MCLK AND MACLK TO PROVIDE SYMMETRICAL

H CLOCKS IN 30 NS CYCLES.

1170387 JLB/CJTC: REMOVED MREQ - NEEDED THE INPUT FOR NEW SIGNAL VEX.
; VEX SHOULD DISABLE TRAPS.

;180387 JLB: EORF ON d ONLY. MACLK ON e + f ON MAP.



; 270487 : M3202B
;B 300687 JLB: CYD POSITIVE POLARITY.
;€ 130787 JLB: CYD FROM d TO .



AL16LE
ADGD 13/8/86
44310D, 3F,LBDIF

{HIEN /BGNT /CGNT /LOEN fCGNTS0 ECCR /BGNTS0 /BGNT75 /BDAPS0 GND

/MR RDATA fMWRITES0 /BIOXE /REF100 RAS /BIOXL /BDRY /BCGNTSDR VCC

IF (VCC) BCGNTSOR = /MWRITESO * BGNT * BGNTSO0 ;FROM 50NS AFTER GNT ON READ ¢

+ IMWRITES0 * CGNT * CGNTS0 ;LASTS FOR THE REST OF THE CYC

IF {(VCC) BDRY = /MWRITES0 * BDAPSD ® BGNT * /LOEN * [HIEN * /RAS ;BUS READ FROM LOCAL M

+ MWRITESO0 * BDAP5S0 * BGNTS50 * BGNT 1BUS WRITE TO LOCAL MEM.

+ BIOXL * ECCR L 10X=ECCR

+ /MR * BDRY * BDAPS50 +HOLD TERM FOR MEMORY

+ /MR * BDRY * BIOXE JHOLD TERM FOR 10X CYCLE
+ REF100

+ /MWRITESO * BDAPS0 * /BGNT30 * BGNT7S sLATE BDRY FOR 10MHZ DISK.

F (VCC) BIOKL = BIOXE % /BGNT * JCGNT

IF (VCC) /RDATA = MWRITESO ; INDICATES DATA READY ON READ CYCLES
+ LOEN
+ HIEN
+ IBGNT * {CGNT
+ RAS
DESCRIPTION

;280287 JLB: ECCR WRONG POLARITY, RESPONDS WITH BDRY TO ALL NON-

{EXISTING IOX-ES.

;280287 JLB: NEW INPUT REF , TO GENERATE A REF PULSE OF 175-200NS

;DURATION BY GENERATING BDRY .

3

1180587 M3202B

;090787 B JLB: RAS USED IN RDATA TO AVOID SPIKE ON TRANSITION FROM

H LOEN TO HIEN.

290787 C JLB: BD HAD A TYPICAL SETUP TIME OF 140NS BEFORE BDRY ON DMA READ

‘ CHANGED TO 65NS (25NS REQUIRED). DMA BUFFERED WRITE: BDRY START
H SONS AFTER BGNT GOES ACTIVE ON DMA WRITE, AND LASTS UNTIL BGNT
H OR BDAPS0 GOES OFF (105NS MIN.!. THIS 1S TO GIVE TIME FROM

g GRANT OFF TO BMEM ON IN THE FOLLOWING CYCLE.

;110887 D JLB: BDRY GAN BE LOST IF BDRYS50 IS NOT PRESENT AT THE TIME STATE

H 7 IN THE RAM CONTROL IS REACHED. HAPPENS WITH 10MHZ DISK CONTH.
H SINTRAN STOPS ON LEVEL 14 DURING STARTUP.



PAL16R4
JLB 12AUGB6 BTIM.PAL
444018, 5D, BTIM

0SC ICC2 ICACT /CACT25 /BDRYS0 /CGNT /CGNTS0G [TERM /IOR(Q GND
J1OE /EADR /EIOD /NC14 Q2 Q1 /Q0 /DAP {APR VCC

CACT * [Q2 * /Q1 * 1Q0 * [CACT25
1Q2 * Q1 * QO

Q2 * Q1 * QO

Q2 * Q1 * {QO

Q0

+ + +

Q1 i= Q2 * Q0 * Q1
+ iD2 * Q0 * fQ1
+ Q1 % /Q0 * Q2
+ Q1 * QO * 102

Q2 := Q1 * /QO * Q2
+ Q1 % IQD * /Q2
+ Q2 * Q0 * Q1
+ 02 % Q0 * Q1

IF (VCC) APR = /Q2 * Q1 * CACT

IF (VCC) EADR = /Q2 * Q0 * CACT Dt +u

+ 1Q2 * Q1 * CACT U+ v

+ Q1 % iQ0 * CACT TV ot ow

+ 1Q2 * 101 * /QD *x CACT * |CACT25 NS

+ CGNT * /CGNTSO ;. address part for CPU cycle
IF (VCC) DAP = /Q2 * /Q1 * iQD * CACT * CACT25

+ DAP * ITERM * IORQ * CC2

IF (VCC) EIOD = IORQ * /Q2 * /Q1 * IQ0 * CACT * CACT25 » /BDRY50 * CC2

;STARTS WHEN THE s STATE HAS BEEN REACHED AFTER COMPLETING THE LOOP.

DESCRIPTION

‘. o e e e e e 0 - -
R <£3)000

] | !

; ICACT+CACT25 | r |

; o

. -1 |

3 (£)001

e (u)-=mmm (v)-—mmm (W) =mmmm (% }mmmmm (y)mm——n z)mmmm)
: 011 010 110 111 101 100

; 010387 JLB: EIOD TOO SOON, ONLY 15NS SETUP FOR BD BEFORE BIOXE.
1 WOULD NOT LOAD FROM FLOPPY. EIOD FRONT FLANK DELAYED 25NS.



SAME WITH DAP. DAP HELD FOR THE REST OF THE CYCLE UNTIL TERM
ON 10RQ.

060387 JLB: DAP HELD INTO ADDRESS PART OF 10K CYCLES AFTER A
BUFFERED WRITE CYCLE. SWAPPED IOD FOR TORQ IN EIOD.

USING CC2 (NEW INPUT) TO QUALIFY DAP AND EIOD

STATE MACHINE

180587 M3202B
090887 B JLB: MAXIMIZED EQUATIONS TO MATCH CLOCK SKEW.



PAL16R4
JLB/CJTC BAUG86
44402D, 18F ,UBITS

UCLK /DT /RT LSHADOW FMISS CYD [HITD /HIT1 /EWC GND
{OE OUBI QUBD /IHIT NC15 NUBD NUBI /WCA /USED VCC

3+ CACHE USED BIT CONTROL

IHIT := HIT: * HITO * OUBI * RT * /DT * [WCA FETCH
+ HIT1 * HITO * OQUBD * RT * DT * [/WCA \READ
IF (VCC) USED = QUBL * RT * (DT * [WCA sFETCH
+ OUBD * RT * DT * /WCA yREAD

IF (VCC)} WCA = /RT * DT * EWC * CYD * /FMISS * {LSHADOW WRITE OUTSIDE SHADGW
+ RT * /IHIT * EWC * CYD * /FMISS * /LSHADOW ;FETCH/READ WITHOUT HIT
sOUTSIDE SHADOW

fHUBI := DT * /{OQUBI + READ OR WRITE KEEP OLD VALUE
+ /RT * DT * HITO * HIT1 ; CLEAR IF WRITE WITH HIT

{NUBD := RT * /DT ¥ [OUBD 3 IF FETCH KEEP OLD VALUE

DESCRIPTION

+B 050387 JLB: USED BITS INVERTED TO ACTIVE HIGH.
iC 060387 JLB: SHOULD NOT PRODUCE WCA WHEN IN SHADOW.
;D 120387 JLB: HIT PATH IMPROVED

i 180576 M3202B

1B 300687 JLB: CYD POSITIVE POLARITY.

7€ 130787 JLB: HOLD TERM ON WCA REMOVED BECAUSE CYD FROM d TO f.
;D 030987 JLB: TERM REMOVED AS AN INPUT, FMISS NEW INPUT PIN 5.
H WCA SHOULD NOT APPEAR WHEN FMISS {TSET FAILS).



PAL16R4
JLB 26NOVBE
44403C, 15D,CYINO

CLK CSDELAYD CSDLY CSECOND CSLOOP /ACOND /MR LUA12 /MAP GND
{0E INC12 /SLCOND /DMAP /DMA12 /MDLY {LCS /NC18 /DLYO vCC

3 CYCLE CONTROL INPUT GENERATOR. PART 0.

IF (VCC} DLYO0 = MDLY 125NS DELAY ON MICROCODE REQUEST
+ CSDELAY0 :25NS DELAY OF PREVIOUS CYCLE ON MICROC
+ ACOND * CSECOND :CONDITIONAL MICROSEQUENCING
+ ACOND * CSLOOP {USING ALU RESULT
+ LUA12 * /DMA12 :
+ /LUA12 ¥ DMA12 {CHANGING FROM LOWER TO UPPER CONTROL
+ DMAP ; AFTER MAP TO AVOID CSDELAY BEEING TO
LCS := MR
+ /DMA12 * /LUA12 * LCS :LCS FROM MR AND UNTIL MA12 HAS GONE H
+ DMA12 * LUA1Z * LCS {1.E. LMA COUNTED FROM 0 TO 8K.
+ I/DMA12 * LUA12 * LCS

MDLY := CSDLY

nMAl12 s LUAL2

DMAP := MAP

IF (VCC)} SLCOND = ACOND * CSECOND
+ ACOND * CSLOOP

DESCRIPTION

3 270487 : M3202B

3y 160687 JLB: DLYO AFTER EVERY MAP.
3 070987 € JLB: SLCOND NEW OUTPUT USED IN 44404



PAL16R4
JLB 26NOVE6

44404C, 14D, CYIN1
CLK CSDELAY1 CSALUM1 CSALUMO CSALUIS CSALUI7 LBA3 LBA1 LBAD GND
I10E /DLY1 {SLCOND /NC14 /NCi5 !/NC16 /NOWRIT /NCi8 /RRF VCC

;3 CYCLE CONTROL INPUT GENERATOR. PART 1.

IF (VCC) DLY1 = CSDELAY1 * /LBA3 * LBA1 % LBAO ; 25NS DELAY OF PREVIOUS Y[
+ RRF * SLCOND 5 ON MICROCODE REQUEST IN AD
y DLYD. NB.! MUST ALSO HAVE
+ OF LONG COMPUTATION TIME.
y THIS DELAY 1S ONLY USED WH
3 IS USED
; FOR ADDRESS COMPUTATION IN
NOWRIT := /CSALUMi * /CSALU18 * /CSALUI7
+ /CSALUMO * /CSALUIB * /CSALUIY

DESCRIPTION

CAN BE CHANGED TO 16R6 IF NEEDED

v 270487 M3202B

1 150687 JLB: DELAY ALSO WHEN WE ARE NOT WRITING TO B- OR X-REGISTER.

+ (THEY CAN STILL BE USED FOR ADRESS COMPUTATION IN THE NEXT CYCLE !!!]

; 070987 C: DLY1 WHEN WE HAVE AN ALU CONDITION USED IN MICROBRANCHING COMBI
WITH IDBS REG IN THE PREVIOUS CYCLE.

-



PAL16R4
JLB 25FEB87
44407A,19F ,ERFFIX

CLK IDBSO IDBS1 IDBS2 IDBS3 IDBS4 WRTRF /LCS5 NCS GND
1QE INC12 {NC13 /NC14 /NC15 /NC16 /RRF /NC18 /ERF VCC

; IDBS = REG FILE = 5

RAF := /LCS * /IDBS4 * /IDBS3 * IDBSZ2 * /IDBS{ * IDBSO

: ERF

IF (VCC) ERF = RRF
+ WRTRF

DESCRIPTION

1 180587 M3202B



PAL16R4
JLB/CJTC 17MARE7
44408B, 22F , VEXFIX

CLK C4 C3 C2 C1 CO M1 MO /LCS GND
{OE IDB2 NCi3 (RWCS OPCLCS VEX /LDEXM NC18 NC19 VCC

i TO FIX VIRTUAL EXAMINE BUG IN CGA
i + MISC. OTHER BUGS.

LDEEM := C4 % /C3 * JC2 * [C1 * CO * M1 * MO * /LCS ; COMMAND 21.3

IVEX := LDEXM * [IDB2 + CLEAR
+ [LDEXM * [VEX i HOLD CLEAR
+ LCs

/OPCLCS := /C4 + /C3 + IC2 + IC1 + CO + /M1 + MO + LCS , COMMAND 36.2

RWCS :=C4 * C3 ¥ C2 * C1 * fCO * /Mi * MO * J/LCS , COMMAND 36.1

DESCRIPTION

s 180587 M3202B

; 150687 RWCS SIGNAL TOO SLOW FROM NEC G.A. MUST BE DONE IN A PAL.
v 010787 REGISTRATION NUMBER CHANGED FROM 44501B



PAL16R4

ADGDH 18/8/86

444158, 9G, CADEC

CPU ADDRESS DECODER FOR 1MB MEMORY

CK WRITE /IORQ /MOFF PPN19 PPN20 PPN21 PPN22 PPN2J GND

{CGNT ECREQ /CRQ /MWRITE BANKO BANK1 BANK2 /CLRQ /MSIZED VCC

MWRITE := WRITE

IF (VCC! CLRQ = ECREQ * fIORQ * /PPN23 * I[PPN22 * [(PPN21 * !PPN20

* |PPN19 * /MOFF ; IMB
IF (VCC! CRQ = ECREQ * 10RQ

+ ECREQ * MOFF

+ ECREQ * PPN23

+ ECREQ * PPN22

+ ECREQ * PPN21

+ ECREQ * PPN20

+ ECREQ * PPN19

{BANKO := PPN21 + PPN2D

IBANK2 := PPN21 + [PPN20

! BANK1 'PPN21 + PPN20

MSIZEO = VCC

DESCRIPTION

JECREQ WILL HOLD UNT

1 8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMOHY, PPN18 AND PPN19 REMOVED.

; 150387 JLB: WRITE WAS WRONG POLARITY.
150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ.

; 1B0587 M3202B

060687 JLB: SWAPPED BANK1 AND BANKZ2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4

ADGD 18/8/86

444168, 6G, BADEC

DMA ADDRESS DECODE FOR iMB MEMORY

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD21 /BD22 /BD23 GND
IBGNT /BD19 /MSIZEi /MWRITE BANKO BANK1 BANK2 DDBAPR AQOK VCC

MWRITE := BINPUT

IF (VCC) /AQK = /BMEM + BD23 + BD22 + BD21 + BD20 + BD19 + MOFF 31 MB

IF (vCC}) /(DDBAPR = /DBAPR

{BANKO := BDZ21 + BD20

! BANK2 BD21 + /BD20

{BANK1 := /BD21 + BD20

MSIZEt = VCC

DESCRIPTION

; 2/1-B6JLB: BOTH SIDES OF MWRITE EQUATION INVERTED

; Bi1-BVJLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 REMOVED.
300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR !

i CHANGED TO AOK

; 180587 M3202B
3 060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4

ADGD 18/8186

444258, 9G, CADEC

CPU ADDRESS DECODER FOR 2MB MEMORY

CK WRITE /IORQ /MOFF PPN19 PPN20 PPN2i PPN22 PPN23 GND

[CGNT ECREQ /CRQ /MWRITE BANK(O BANK1 BANKZ2 /CLR{Q /MSIZEQ VCC

MWRITE := WRITE

IF (VCC) CLRQ = ECREQ * /IORQ * [PPN23 * [PPN22 * [PPNZ1 * /PPN2Z0 * |MOFF (EACH LINE H
yTO ALLOW Ma

yIN THE ADDR
1THE 4MB {20
iNEED NO HOL
IF (VCC) CRQ = ECREQ * IORQ ;ECREQ WILL HOLD UNT
+ ECREQ * MOFF
+ ECREQ * PPN23
+ ECREQ * PPN22
+ ECREQ * PPN21
+ ECREQ * PPN20

BANKO := PPN21 + PPN20

| BANK2 PPN21 + [PPN20

! BANK1

{PPN21 + PPN20

MSIZED = GND

DESCRIPTION

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED.
. 150387 JLB: WRITE WAS WRONG POLARITY.
3 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ.

1 180587 M3202B
060687 JLB: SWAPPED BANKi AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4

ADGD 18/8/86

444268, 656G, BADEC

DMA ADDRESS DECODE FOR 2MB MEMORY

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD21 /BD22 /BD23 GND
!{BGNT /BD192 /MSIZE! /MWRITE BANKO BANK1 BANK2 DDBAPR AOK VCC

MWRITE := BINPUT

IF (vCC} {AOK = [BMEM + BD23 + BD22 + BD21 + BD20 + MOFF 2 MB

IF (VCC)} /DDBAPR = /DBAFR

/BANKO := BD21 + BD20C

{BANK2 := BD21 + /BD20

IBANK1 := /BD21 + BD20

MSIZE1 = GND

DESCRIPTION

3y 2/1-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BDi9 REMOVED.,
300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR !

; CHANGED TO AOK

; 180587 M3202B
; 060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4

ADGD 18/B/86

444458, 9G, CADEC

CPU ADDRESS DECODER FOR 4MB MEMORY

CK WRITE /IOR( /MOFF PPN19 PPN20 PPN21 PPN22 PPN21 GND

{CGNT ECREQ /CRQ /MWRITE BANKO BANK1 BANK2 /CLRQ /MSIZEQ VCC

MWRITE := WRITE

IF (VCC} CLRQ = ECREQ * /IORQ * /PPN23 * /PPN22 * I/PPN21 * |PPN20 * |MOFF
+ ECREQ * /IORQ * IPPN23 » [PPN22 * /PPN21 * PPN20 * {MOFF

IF (VCC) CRQ = ECREQ * IORQ : ECREQ

ECREQ * MOFF

ECREQ * PPN23

L
*
ECREQ * PPN22
ECREQ * PPN21%

+ + + 4+

IBANKO := PPN21 + PPN20

{BANK2 := PPNZ21 + /PPN20

I BANK?I IPPN21 + PPN20

n

MSIZED = VCC

DESCRIPTION

JEACH LINE R
;TO ALLOW Ma

:IN THE ADDR
JTHE 4AMB {2M
WNEED NO M0l

WILL HOLD UNT

; 8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED.

150387 JLB: WHITE WAS WRONG POLARITY.
v 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ.

, 180587 M3202B
060687 JLB: SWAPPED BANK1i AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4

ADGD 18/B/86

44446B, 6G, BADEC

PMA ADDRESS DECODE FOR 4MB MEMORY

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD21 [/BD22 /BD23 GND

/BGNT !BD1S /MSIZE1 /MWRITE BANKO BANK1 BANK2 DDBAPR ACK VCC

MWRITE := BINPUT

IF (vCC) JAOK = /BMEM + BD23 + BD22 + BD21 + MOFF 14 MB

IF {VCC) /DDBAPR = /DBAPR

{BANKO := BD21 + BD20

{BANKZ := BD21 + /BD20

!BANK1 := /BD21 + BD20

MSIZE1 = GND

DESCRIPTION

2/1-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED

; 8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD1Y9 REMOVED.
; 300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGF OF BAPR !

i CHANGED TO ACK

180587 M3202B
, 060687 JLB: SWAPPED BANK1 AND BANKZ TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4

ADGD 18/8/86
444658, 9G,CADEC
CPU ADDRESS DECODER FOR 6MB MEMORY

CK WRITE /ICRQ

{CGNT ECREQ /CRQ /MWRIT

MWRITE

IF (vCC) CLRQ

WRITE

ECREQ *
ECREQ *
ECREQ *

+ +

IF (VCC)} CRQ = ECREQ *

ECREQ *
ECREQ *
ECREQ *
ECREQ *

o+ o+ o+

{BANKO := PPN21 + PPN20
IBANK2 := PPN21 + [PPN2
{BANK1 := /PPN21 + PPN2
MSIZEO = GND
DESCRIPTION

;v 180587 M3202B

MOFF PPN19 PPN20 PPN21 PPN22 PPN23 GND

E BANKO BANK1 BANK2 /CLRQ 'MSIZE0 VCC

[TORQ * FPPN23 * [PPN22 * (PPN21 * /PPN20 * (MOFF
'TORQ * JPPN23 * [PPN22 * |PPN21 * PPN20 * {MOFF
TTORQ * /PPN23 * [PPN22 * PPN2i1 % IPPN20 * /MOFF

I0RQ
MOFF
PPN23
PPNZ22
PPN21 * PPN20

0

0

060687 JLB: SWAPPED BANK1 AND BANK2 TQ PROVIDE ENOUGH SPACE FOR PACKAGES.

:EACH LINE R
1TO ALLOW MA
1IN THE ADDR
JTHE 4MB {2M
:NEED NO HOL
{ECREQ WILL

§/1~87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED.
150387 JLB: WRITE WAS WRONG POLARITY.
150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ.



PAL16R4

ADGD 18/8/86

444668, 6G, BADEC

DMA ADDRESS DECODE FOR 6MB MEMORY

DBAPR DBAPR /MOFF /BINPUT /BMEM /BD20 /BD21 /BD22 /BD23 GND
IBGNT BD19 /MSIZE1 /MWRITE BANKO BANK1 BANK2 DDBAPR AOK VCC

MWRITE := BINPUT
IF (VCC) /AOK = I/BMEM
+ BD23
+ BD22
+ BD21 * BD20
+ MOFF 6 MB
IF (VCC) /DDBAPR = /DBAPR
{BANK(Q := BD2t + BD20
/BANKZ := BD21 + [BD20
IBANK1 := [/BD21 + BD20
MSIZE! = VCC
DESCRIPTION
211-86JL8: BOTH SIDES OF MWRITE EQUATION INVERTED
8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 REMOVED.
300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR ‘!

: CHANGED TO AOK

; 180587 M3202B
060687 JLB: SWAPPED BANK1 AND BANK2 TO PROVIDE ENOUGH SPACE FOR PACKAGES.



PAL16R4
CJTC 30SEP87
44511A,26H,LEVD

CLK PILO PIL1 PIL2 PIL3 CLK /MREQ /WCA NC9 GND
{OE LEVO /NC13 /NC14 /NC15 [NC16 CUP /NC18 /CWR VCC

; LEVEL ZERO

IF (VCC) /LEVDO = PIL3
PIL2
PIL1
PILO

+ + o+

; (CWR)
IF (VCC) CWR = MREQ * WCA ; SET ON WRITE TO CACHE
+ CWR * /CLK , HOLD UNTIL START OF NEXT CYCLE

; CUP

{CUP := [CWR * MREQ 1 CUP := CWR * MREG ; SET ON WRITE TO CACHE
+ [CUP * [/MREQ G + CUP * IMREQ ; HOLD UNTIL NEXT MREQ

DESCRIPTION

3 180587 M3202B

061087 CJTC : ADDED CACHE UPDATE BIT (CUP) FOR M3202D



PAL16R6
JLB 26NOVE6
446018, 12D, CYCFSM

0SC /DLY1
{OE /SHORT /CC3

CX :

TERM

ccl

cc2

cC1

cco

+ 4+ F 4 4+ o+ FoF b e+ o+ o+ o+ o+ o+ 4+

{DLYO CSDELAYD WAIT1 WAIT2
{CC2 tCC1 /cCO0 /TERM /CX /S5LOW vCC

{CGNTCACT HIT /BRK GND

CYCLE CONTROL STATE COUNTER. FAST VERSION (ND-120/CX).

vCC ; THIS IS THE FAST VERSION
= {CC3 % JeCc2 * ICC1 * {CCO * SHORT * /TERM * 'CSDELAY0 ;350NS CYCLE
+ /CC3 * jCC2 * JCC1 * CCOD * SHORT * /BRK * /DLY1 % /TERM L 15NS CYCLE
+ ICC3 % JCC2 * 1CC1 * CCO ~ HIT * /BRK * /DLY1 * ITERM L 75NS CYCLE
+ /CC3 * ICC2 * CC1 * CCO » SHORT * fBRK * /TERM :100NS CYCLE
+ /ICC3 * fCcC2 * CC1 * CCO * HIT *# fBRK * /TERM 2 100NS CYCLE
+ /CC3 * CC2 * CC1 * CCO * BRK * /TERM BRK CYCLE 1>200
+ /CC3 * CC2 * {CC1 * CCO * SLOW * /TERM +5LOW CYCLES INCL. FE
+ CC3 * ICC2 * ICC1 * JCCO * /TERM (UART,LCS RWCS CYCLES
cc2 * icCl * iCCD * JTERM shti+ j+k+l+m+n+o
€cCc3 * CC1 * ITERM * CC2
CC3 * CC1 * /TERM * /CC2
CC3 * cC0 * [TERM * CC2 * CCi
CC3 * CCO0 * /TERM * [CC2 * CC1
CC3 * CCO * /TERM * CC2 * /CC1
CC3 * CCO * {TERM * /CC2 * [CC1
ICC3 % CC2 * CCi1 * ITERM je+f+g+h+i+ j+k
cc2 * /CC1 * /TERM * CC3
CC2 * IcCc1 * ITERM * (CCJ
cc2 * CCO0 * /TERM * CC3
Ccc2 * CCO0 * /TERM * /CC3
ICC3 * icc2 * cC1 * {CCD * CGNTCACT * [TERM id WATT FOR BUS IF
fCC3I * jCC2 * CC1 % JCCO * /WAIT1 * /TERM vd WAITL AND NOT
fCC3 * jCcC2 * CC1 * /CCO * BRK * /TERM vd BRK
fCCc3 * jcc2 # CcCcQ * {TERM * CC1 ibtctdte+ j+k+l+m
ICC3 » JjCcc2 % CCO * (TERM * /CC1
CC3 * CC2 * CCO * {TERM * CCi
CC3 * CCc2 * CCO0 * /TERM * iCC1
CC1 * JCCO * !TERM * CC2 * CC3
CC1 * JCCO * I/TERM * CC2 * [CC3
CC1 * JCCO * (TERM * [/CC2 * CC3
CC1 * /CCO * /TERM * /CC2 * ICC3
ICC3Y * 1CC2 * {CC1 * /TERM iarb+f+i+ jHm+n
ICCy * CC2 * CC1 * CCO * (TERM
CC3 * CC2 * |CCt * JTERM
CC3 * /CC2 * CC1 * /TERM
ICC3 * CC2 * CC1 * /CCO * /CGNTCACT * ITERM ;e WAIT FOR BUS OR LOC
ICC3 * CC2 * CC1 * /CCO * BRK * /TERM i@ MEM CYCLE TO FINISH
iCC3 * CC2 * CC1 * [CCO * /WAITZ2 * /TERM ;e IF WAITZ2 AND NOT BRK
fCC3 * JjCC2 * CC1 * CCO * CGNTCACT * [/BRK * J/TERM ;& PREY WRITE.

+ O+ o+ o o+ o+ *

DESCRIPTION



060387
060387
070387
120387

JLB: MOD'S FROM SLOW VERSION IMPLEMENTED.
JLB: 100 NS CYCLE MIN. NO BUFFERED WRITE.
JLB: 75 NS CYCLE MIN. NO BUFFERED WRITE.
JLB: IMPROVED HIT PATH. FORM~ REMOVED. HIT INPUT ON PIN 12,

SHORT IN ON PIN 4.

120387
180387
180387
180387
210387

270487
060887

JLB: 50 NS CYCLE ON SHORT

JLB: MR GATED WITH WAIT1 OUTSIDE. NEW INPUT CSDELAYO.
JLB: BUFFERED WRITE.

JLB: 175NS SLOW & BRK CYCLES.

JLB: 200NS SLOW CYCLES, 175N5 BRK CYCLES.

M3202B
JLB: MAXIMIZED EQUATIONS TO MATCH CLOCK SKEW.



PAL16RE
JLB/CJTC 11AUGB&
44801A,10D, BARB

0SC /CRQ /IORQ /MR /BRQ50 /REFRQS0 /BDRY25 (SEMRQS0 NC9 GND
JOE /CACT I/GNT /10D {REF /MEM {DOREF /ACT (SEM vCC

i CACT - CPU IS ACTIVE ON THE ND100 BUS

1

CACT := CRQ * /REFRQ3(Q * /BRQS0 * [REF * (GNT % /SEM * /BDRY25 % /MR | 4
+ CRQ * (REFRQS50 * DOREF * /REF * /GNT * /SEM * [BDRY25 * /MR ; 2
+ CACT * [BDRYZ25 * /MR : HOLD
+ CRQ * SEM * /GNT * /BDRY25 * /MR . BSEMAPHORE

: REF - REFRESH GRANT ON NDi00 BUS
REF := REFRQS50 * /CACT * /GNT * [S5EM * /BDRYZ5 HES |
+ REF * I/BDRY25 5 HOLD
+ REFRQS0 * MR i ALWAYS GRANT REFRESH DURING MR

GNT - GRANT ND100 BUS TO A DMA DEVICE OR EXTERNAL BUS CONTROLLER

GNT := BRQ50 * /REFRQ30 * /CRQ * [REF * /CACT * /SEM * /BDRY25 * /MR . 3
+ BRQSO0 * [REFRQS0 * /DOREF * [!REF * /CACT * (SEM * /BDRYZSL * MR ; 3
+ GNT * [BDRY25 * /MR ; HOLD
+ BRQS0 * SEM * GNT * /MR i SEMAPHORE

3+ I0D - IO SIGNAL TO LAST FOR THE ENTIRE BUS CYCLE
10D := IORQ * CRQ * /REFRQS30 * /BRQS0D * /REF * /GNT * /SEM * /BDRY25 * /MR ; 4
+ IORQ * CRQ * !REFRQ50 * DOREF * /REF * I/GNT * /SEM * !/BDRY25 = /MR . 2
+ I0OD * /BDRY25 * /MR ; HOLD
+ IORQ * CRQ * SEM * /GNT * /BDRY25 * /MR 1 SEMAPHORE

7 MEM - MEM SIGNAL TO LAST FOH ENTIRE BUS CYCLE
5 GENERATES BMEM WHICH IS PRESENT ON REFRESH, CPU MEMORY AND DMA CYCLES
MEM := BRQS50 * JIORQ * /10D * !/BDRY25 * /MR

+ BRQS0 * [CRQ * /I0D * |IBDRY2E * IMR

+ BRQS0 * [DOREF * [I0D * /BDRY25 * /MR

+ CRQ * JIORQ * [IOD * (BDRY25 * /MR
REFRQ50 * /10D * !BDRY23
REFRQ50 * MR
MEM * /BDRY25 * MR

+ + o+

; SEM - SEMAPHORE GRANT SIGNAL

SEM := SEMRQS0 * /MR * BDRY25

+ SEM * /MR * [ACT

3+ ACT - BUS IS ACTIVE

ACT := CACT * /BDRY25 * /MR
+ GNT * /BDRY25 * /MR



+ REF * [BDRY23 * /MR

DOREF - INDICATES THAT LAST BUS CYCLE WAS A REFRESH

DOREF := REF * /MR * BDRY25
+ DOREF * /MR * [CACT * [GNT * /REF

DESCRIPTION

; PRIORITY:

; 1. REFRESH

; 2. CPU REQUEST AFTER A REFRESH
: 3. BUS REQUEST

: 4. CPY REQUEST

3+ 26/2-87JLB: WRONG HOLD TERM IN IOD.

; 180587 M3202B



PAL16RE
ADGD/13/8/86
44803A, 5F , RAMA

0SC /LOEN /RLRQ /MR /CLRQ /BLRQS0 /SSEMA [SEMRQS0 NCY GND
{OE BCGNT25 [/BSEM /CSEM /LDR /LOEN2S /BGNT /CGNT /RGNT VCC

RGNT := RLRQ * fCSEM * /BSEM * [RGNT * /CGNT * /BGNT ,RLRQ HIGHEST PHIORITY
RGNT * /LOEN * ILOEN25 yHOLD TO END OF DRAM CYCLE

RGNT * LOEN * LOEN25
RGNT * LOEN * JLOEN25

CONT := /MR * /CSEM * [BSEM * CLRQ * (BLRQS0 * /RLRQ * /RGNT * /CGNT » /BGNT
;CLRQ ALONE
+ /MR * /CSEM * /BSEM % LDR * (RLRQ * CLRQ * /RGNT * /CGNT * /BGNT

\CLRQ * LAST DONE HEF
+ /MR * CSEM * [RBSEM * CLRQ # /RGNT * /CGNT * IBGNT CLRQ WITH SEMAPHOH

+ CGNT * /LOEN * [LOEN25 * /MR
+ CGNT * LOEN * LOEN25 * /MR
+ CGNT * LOEN * /LOEN25 * /MR

BGNT := /MR * |CSEM * [BSEM * JRLRQ * ICLRQ * BLRQS0 * /RGNT # /CGNT » /BGNT VBLRQ ALD

+ /MR * /CSEM * /BSEM * (LDR * /RLRQ * BLRQS50 * /RGNT * /CGNT * /BGNT +BLR{
+ /MR * /CSEM * BSEM * BLRQ50 * /RGNT & /CGNT * /BGNT iBLRQ WITH
+ BGNT * [LOEN * /LOEN25 * /MR

+ BGNT * LOEN * LQEN25 * /MR
+ BGNT * LOEN * J/LOEN25 * (MR

LDR := RGNT ySET ON REFRESH
+ LDR * JCGNT * {BGNT JHOLD UNTIL NEXT B OR C-GNT
CSEM := /MR * SSEMA * CGNT sSET ON SSEMA * CGNT

+ /MR * CSEM * LOEN25 * LOEN HOLD UNTIL END OF 2ND. CGNT
+ /MR * CSEM * LOEN25 * /[LOEN
+ /MR * CS5EM * /[LOEN25 * /LOEN

BSEM := /MR * SEMRQS0 * BGNT 3SET 1IN SEMRQS0 * BGNT
+ {MR * BSEM * LOEN25 * LOEN HOLD UNTIL END OF 2ND. BGNT
+ /MR * BSEM * LOEN2S * /LOEN
+ /MR * BSEM * /LOENZ25 * /LOEN

LOEN25 := LOEN

IBCGNT25 := [/BGNT * [CGNT

DESCRIPTION

PRIORITY: 1.REFRESH
2.CPU * LAST DONE REFRESH
3.BUS
4.CPU

3 270387 CJTC: INCREASE PERIOD BETWEEN SUCCESSIVE GRANTS BY 25NS BY
INTRODUCING NEW SIGNAL MFREE25™ AND NOT GRANTING ANYTHING UNTIL

i THIS IS TRUE
020487 JLB: MFREE NOT NEEDED, BUT TO AVIOD POWER UP PROBLEMS MCL ADDED.

5 180587 M3202B



PAL16R8
ADGD 13/8/86
44902C, 6F ,RAMC

0SC /RGNT /CGNT /BGNT /BDAPS50 /MR /BGNT25 /CGNT25 /BDRYS0 GND
fOE /HIEN /LOEN CAS RAS /QD /QC /QB /QA VCC

QA := QD * QC * QB * QA * [RGNT * /CGNT25 * |BGNT25
+ /QD * QB
+ /QD * QC
+ QD * IQC
+ /0B * QA * QD * QC
+ IQB * QA * iQD * QC
+ /QB * QA * QD * IQC
+ [QB * QA * iQD * iQC
OB := IQD * QA * QB
+ /QD * QA * IQB
4+ iQD * iQA * QB
+ /0D * IQA * QB
+ QA * QC
+ QA * IQC
+ /QC * OB

QC i= QD * QC * IQB * /QA * BGNT25 % [BDAPS0 * /MR * !BDRYSO
igD * IQB * QA

/QD * QB * IQA

QC * QA * IQD

QC * QA * QD

OB * {QA * IQD

QB * /QA * QD

+ o+

QD := /QB * IQA * QC
10B * QA * QC
IQB * QA * IQC
IQB * IQA * /QC
QC % OB * /QD
QCc * QB * QD

QD * QA

+ 4+ o+ o+ o+

/RAS := /QD * QC * QB RAS=1,2,3,4,5,6
IQD * QC * IQB
{QD * [QC * QB
1QD * 1QC * QB

QC * QA * QD

QC * QA * IQD

IQC * QB * /QA

+ + + + + +

/OB * [QA * QC :LOEN=3,4.5.6

LOEN := QD *
0B * QA * 1QC
*
*

QD
+ QD
QD

/0C * QA * QB
IQC * QA * /QB

* * % =%

HMIEN := QD * QC * QB * QA {HIEN=0,1,2,8
QD * QC * QB * QA
IQD * QB * [QA * QC
/QD * QB * IQA * IQC

ICAS := QC * [RCNT ;CAS=4,5,6,7,8



iQD * RGNT ;CAS ON REFRESH=1,2,3,4.5
IQD * IQB

QC * [QB * QA

QD * QB * IQA * IRGNT

QD * [QC * QB * RGNT

+ + + + +

DESCRIPTION

:0}1141 IDLE UNIT NEXT GNT OF ANY TYPE
1111110

1211100 PAUSE UNTIL BDAP OCCURS [ONLY ON BGNTS)
: NO WAIT STATE ON CPU TO MEMORY WRITE
1311000

1471001

15)1011

16)0011
;710010

;80110
1OTHER STATES WILL GO TO IDLE AFTER 1 0SC PERIOL.

1190387 JLB: RAS & CAS INVERTED.
3190387 JLB: BGNT25 NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON
; BUS CYCLES.
1230387 CJTC: CGNT25 NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON
; CPU CYCLES.
; 020487 JLB: BDRYSO WILL GET US OUT OF THE WAIT STATE ON TIMEOUT.
5 180587 M3202B
091087 C CJTC: STATE MACHINE CHANGED TO GIVE TRANSITION ON QD BETWEEN
STATES 5 AND 6. NEED FOR CLRERR IN 45008B.
CHANGED FROM 44802C BECAUSE PATTERN SENSITIVITY WITH

MMI 10NS PALS



PAL16R8
CJTC 180587
44904B,7G,SIZEIND

CLK /MSIZEO /MSIZE1 /MOFF NC5 NC6 NC7 NC8 NCHS GND
I0E [EHI !EMID J/ELOW NCi5 DBIT CBIT BBIT ABIT VCC

3 MEMORY SIZE INDICATOR FOR 0, 2, 4 OR 6 MB MEMORY ARRAYS

EHI := EMID + ELOW * EHI + /ELOW * /EHI

EMID := ELOW * /EMID * /[EHI H

ELOW IELOW * JEMID * EHI g

fABIT

MOFF

MSIZEO * EMID
EHI

ELOW

+ + o+

/BBIT MOFF

{MSIZE1 * /MSIZEO * EMID
MSIZE1 * MSIZEO * EMID
EHI

ELOW

+ o+ o+ o+

IMSIZE1 * ELOW
IMSIZEG * ELOW
EHI

EMID

MOFF

{CBIT

+ + + ¥

IDBIT vCC
DESCRIPTION

MEMORY SIZE 51 SO0

6MB
iMB

L I I |
L I I I

DIGIT ENABLE BITS @ ELOW --3 EMID --: EHI

; 170687 CJTC/JLB: ADDED 1MB INDICATION.

ENABLE DIGIT 3

ENABLE DIGIT 2

ENABLE DIGIT 1



PAL16L8
JLB/CJTC 11AUG86
450018, BD, BPAR

/BDRYS0 /BDRY7S5 /BLOCK25 /BPERR50 DBAPR /MOR25 /LPERR /MR /EPES GND
IEPEA SPES /LERR TEST NC15 /RERR /PARERR /BLOCK SPEA VCC

; STROBE PARITY ERROR STATUS WORD

IF ({TEST) /SPES = !/BDRYS0 * /BDRY7D
BDRYS0 * BDRY?75
/BDRYS50 * BDRY75

BLOCK25

EPEA

EPES

MR

o+ o+ o+

3 S5TROBE PARITY ERROR ADDRESS

IF (/TEST) /SPEA = /DBAPR + BLOCK25 + EPEA + MR

3 BLOCK SIGNAL FOR PES AND PEA STROBE ~ BLOCK ON ERROR, RELEASE ON PEA READ
I1F (/TEST) BLOCK = BDRYS50 * /BDRY7S * (EPEA * [EPES * MOR25 * MR

+ BDRYS0 * (BDRY75 * [(EPEA * /EPES * BPERRS0 * /MR

+ BLOCK * /EPEA * [MR

; PARITY ERROR SIGNALS FROM BUS AND LOCAL MEMORY

IF ({TEST) PARERR = BDRY50 * /BDRY75 * BPERRS0 * /MR
+ LERR

+ REMOTE ERROR - LAST ERROR WAS FROM MEMORY ATTACHED TO THE ND100 BUS

3+ WILL BE OVERRIDEN BY AN ERRCR FROM LOCAL MEMORY {PERR1 AND PERRO!

IF (/TEST) RERR = BPERRSO * MR ;SET REMOTE ERROR ON BUS PARITY E
+ RERR * /LPERR * MR SsHOLD UNTIL A LOCAL MEMORY ERROR
+ MOR25 * MR ;=? LOCAL ERROR HAS PRIORITY
DESCRIPTION

260387 CJTC: NEED TO USE DELAYED BAPR ([OBAPR! INSTEAD OF BAPR™ IN

5 PRODUCING SPEA. POLARITY CHANGE.

260387 JLB: BLOCK SIGNAL MUST NOT BE PRODUCED ON LOCAL MEMORY ERROR.
IT WILL ONLY BE UNLOCKED ON PEA READ FROM REMOTE ERROR PEA.

v 260387 JLB: PERR HANDLING CHANGED.

i 070487 JLB: RERR MUST LATCH UP ON MOR ALSO.

i 180587 M3202B
090887 B JLB: TEST MODE FOR C-PRINT.

-



PAL16LS
ADGD 18/8/86
45008B, 2F ,DATA

IMWRITE /SWDIS LBDO LBDi LED3 LBD4 /BIOXL ECCR /BCGNTSOR GND
/HIEN /OER /MR /QD /TST /DISB /CLRERR /OET /DIS VCC

IF (VCC) QET = MWRITE sON WRITE TO MEMORY
IF (VCC) OER = BCGNTSOR yON READ FROM MEMORY AFTER THE ADDRESS PE
+ TST * MWRITE \ON WRITE IN TEST MODE BOTH OER AND OET S
IF {vCC) CLRERR = MR yCLEAR PARITY ERROR ON MR, READING EPESL
+ {BCGNTSOR
+ DISB
+ QD
IF {(vCC) DISB = LBD3 * BIOXL * ECCR 1SET IF LDB3=% AND IOX=ECCR
+ /MR * DISB * [BIOXL +HOLD UNTIL NEXT IOX=ECCR
+ IMR * DISB * [ECCR
IF (vCC) TST = LBDO * BIOXL * ECCR :SET IF ANY OF LBDD,1,4 AND IOX=ECCR
+ LBD1 * BIOXL * ECCHR yHOLD UNTIL IOX=ECCR
+ LBD4 * BIOXL * ECCH
+ {MR * TST * /BIOXL
+ {MR * TST * /ECCR
IF (VCC) DIS = DISB + SWDIS
DESCRIPTION
+ 200387 CJTC: LOGICAL ERRORS IN EQUATIONS FOR DISB AND TST

260387 CJTC:
260387 JLB: CLRERR COMES IMMEDIATELY TO MAKE PERRO&{ PULSES ONLY!!!

180587 MI202B

CHANGED PIN 2 /EPESL TO /EPEAL - CIRCUIT CHANGE ONLY!'!!

; 091087 B CJTC: AM23833 ARE GIVING ERROR QUTPUT EVEN BEFORE CLOCKED.

QD GDES INACTIVE ON &6, JUST BEFORE RDATA THUS STOPPING
THE FALSE CLOCKING OF THE 29833 BY HOLDING CLRERR TRUE.



PAL16LB
ADGD 12AUGSE
45009B, 4F , ERROR

RDATA /BLOCKL25 BCGNTS50 /PS /RERR /PA TEST /LERR NCS GND
{MR SPEAL /NC13 /NC14 /NC15 /BLOCKL fEPEAL /EPESL SPESL VCC

IF (/TEST} I/SPESL = /RDATA + BLOCKL25 + EPEAL +EPESL + MR RDATA USED AS WRITE
PULSE WHEN NOT BLOCKED

IF [(/TEST) [SPEAL = /(BCGNT30 + BLOCKL25 + EPEAL + MR yBCGNT USED AS WRITE
\PULSE

IF (/TEST) EPESL

PS * !RERR +ENABLE IF ERROR IN LOCAL MEMORY

IF ({TEST) EPEAL = PA * /RERR

IF ({TEST)! BLOCKL = RDATA * JEPEAL * /EPESL * LERR * /MR SET ON LOCAL ERROR
+ BLOCKL * [PA * IMR JHOLD TILL PEA READ

DESCRIPTION

y 2/t-87JLB: RDATA PIN 1.

070487 JLB: MUST NOT LOCK ON MOR, THAT IS DONE IN THE BUS INTERFACE ANYWAY

; UNBLOCK ON PA (I.E. ALSO IF THE BUS PEA WAS READ)

3 150487 CJTC: NO!!! SPIKES ON SPEAL - USE BLOCKL25 INSTEAD OF BLOCKL

3 180587 : M3202B
; 090887 B JLB: TEST MODE FOR C-PRINT.



PAL16LS
JLB/CJTC 14AUGB6
44302A,11D,LBC1

Q0 1Q2 iCC2 /BDRY25 /BDRYS0 /CGNT /CGNTS0 /CACT ITERM GND
{BGNT /CGNTCACT (RT /IORQ NC15 NCi16é [(DSTB /EMD [BGNTCACT VCC

IF (VCC}) EMD = Q2 * QO * CACT ; CPU CYCLE T(¢' BUS SET
+ EMD * CACT \ " HOLD
+ CGNT * CGNTS0 . CPU CYCLE TO MEM SET
+ EMD * RT * CC2 * ITERM .} BHOLD /TERMS FOR
+ EMD * IORQ * CC2 * |TERM i} CPU READ, FETCH AND
H) 1AP CYCLES
IF (VCC) CGNTCACT = CGNT + CACT
IF {VCC) BGNTCACT = BGNT + CACT
IF {VCC) DSTB = CGNT + CACT * /BDRYS5D * /BDRY * TORQ
+ CACT * IORQ * CC2 7 LOX CYCLE

DESCRIPTION

; 060387 JLB: EMD WAS HOLDING IN ADDRE PART OF 10X CYCLES AFTER
3 BUFFERED WRITE CYCLES.
5 EMD - ENABLE DATA PATH BETWEEN CD AND LBD

270387 CJTC: NEW SIGNAL DSTB TGO SAMPLE DATA AT LBD/CD BUFFERS ON

; CPU FROM BUS READ, AT BDRY.

i 040487 JLB: DSTB MUST NOT CLOCK DATA BEFORE CACT GOES OFF IN IOXES.
. (NEGATIVE SETUP OF DATA IN BUS SPECS.)

; 180587 CJTC: 3202B



PAL16L8
JLB/CJTC 15AUG86
44303A,2C,LBC2 ~ LOCAL DATA BUS CONTROL PAL

ICACT /CGNT /EADR /BINPUTS50 MISO /IOD WRITE NC8 NC9 GND
IBACT /WLBD NC13 NC14 NC15 NC16 /CMWRITE /CBWRITE /WBD VCC

i LBD TO BD TRANSCEIVER

;7 WBD - DIRECTION FROM LBD TO BD

IF (VCC) WBD = EADH 3 ADDRESS FROM CPU TO BUS
+ CBWRITE ; CPU WRITE LYCLE TO BUS
+ I0D * MISC * /BINPUTSO . QUTPUT PART OF 10X
+ BACT ;v DMA QUTPUT CYCLE

y {CBWRITE) - CPU TO BUS WRITE. STARTS ONLY WHEN THE BUS IS GRANTED.
H LASTS UNTIL THE END OF THE BUS CLE.
IF (VCC) CBWRITE = WRITE * CACT

+ CBWRITE * CACT

; CDb TO LBD TRANSCEIVER

; WLBD - DIRECTION FROM CD TO LB

» CPU WRITE CYCLE TO BUS
i CPU WRITE CYCLE TO LOCAL MEMORY
{BINPUTS0 + OUTPUT PART OF IOX

IF (VCC) WLBD = CBWRITE
+ CMWRITE
+ IOD * MISO

;5 {CMWRITE) ~ CPU WRI TO LOCAL MEMORY. LASTS UNTIL END OF MEMORY CYCLE
5 ON BUFFERED WRITE.

WRITE * CGNT
CMWRITE * CGNT

IF (VCC) CMWRITE =

DESCRIPTION

; 180587 -




PAL16LS8
CJTC 02SEP86
44304A,1C,LBC3 - LOCAL DATA BUS CONTROL PAL

{CGNT /BGNT /BGNTS50 /MWRITE (BDAP50 (EBUS /IBAPR (GNT NC9 GND
NC11 NC12 /EBD NC14 SAPR FAPR EBADR /BACT DBAPR VCC

; BACT - BUS ACTIVITY. LASTS FOR COMPLETE DMA TO LOCAL MEMORY
H CYCLE (ONLY ON MEMORY READ! /f/
IF (vCC) BACT = BGNTS50 * /MWRITE ;s ENABLE FOR DATA ONLY AFTEH ADDRE?&X

+ BACT * BDAPS0 i HOLD AFTER BDAP FINISHED r

: EBD - ENABLE BUS DATAa. ENABLE LBD TO BD TRANSCEIVER
i SHOULD BE DISABLED DURING CGNT * /BACT. IE DISABLE WHEN CPU
H IS ACCESSING LOCAL MEMORY, EXCEPT WHEN TRANSCEIVER }5 BEING USED
AS A REGISTER TO HOLD DATA FROM A PREVIOUS LMA MEMARY READ.

s

IF {VCC) EBD = EBUS * JCGNT * |GNT
+ EBUS * GNT * BGNT —
+ EBUS * BACT

wal ﬁgAJJRD,

; EBADR - ENABLE ADDRESS FROM BUS TO LOCAL MEMO

i ON AT BAPR WITH GNT
LD UNTIL BGNTSO OR I[N
.C. UNTIL GNT GOES OFF.

IF (vCC) /EBADR = /1BAPR * BGNTS0 ,TU
+ (1BAPR * /EBADR
[GNT

;5 SLOW INVERSION

IF (VCC) IFAPR = /IBAPR
IF {VCC) [SAPR = IFAPR
IF {VCC) /DBAPR = /SAPR
DESCRIPTION y

i 200387 CJTC: NEED TO 595; DOWN APR TO AS648 BUS TCVRS. PUT IT
; THROUGH THIS PAL INSTEAD OF F04

; 200387 JLB: EBADR CQMES ON AT BAPR TO AVOID SPIKE ON LBD.

: NEW INPUT CoNT™

: 230387 JLB: APR DELAYED 3XPAL DELAY

240387 JLB: EBD MUST NOT CHANGE WHEN DATA IS CLOCKED IN.

3 180587 - 3202B



PAL16L8

JLB

443054,

26
e

V86
SF, CSCTL

&

IFORM /CC1 /CC2 /CC3 JLCS /RWCS /WCS FETCH /BRK GND
ITERM /WCSTB LUA12 /WCA /ELOW J/EUPP /EWCA /ECSL /WICA VCC

4

CONTROL STORE CONTROL

IF (VCC) WICA = WCA * FETCH * /TERM JWRITE PULSE TO MICROINTRUCTION CACHE
IF {(VCC} WCSTB = ICC3 * CC1 * WCS * RWCS WRITE PULSE TO WRITEABLE CONTROL STCORE
+ CC3 ¥ CC2 * CC1 * LCS ;WRITE PULSE DURING LOAD CONTROL STORE
IF (VCC) ECSL = BRWCS * [WCS * CC3 * TERM sREAD CONTROL STORE HOLD
P2
IF (VCC) EWCA = RWCS * ICC3 I'TERM 1ENABLE WCA REG. IN MIC ONTO MA
F Rul - 7ec3 WEch. - STELA
IF (VCC) EUPP = LUALZ TNORMAL ADRESSING
+ WCA = FETCH WRITE INTC MICROINSTUCTION CACHE
+ FETCH * !CC1 * (CC2 * iCC3 * |TERM;
IF {(VCC)} ELOW = J/LUA12 * !FETCH :NORMAL ADRESSING. ON FETCH EITHER MICROINSTLU
+ /ILUA1Z * TERM sENABLE ACCORDING TO LUA12 BEFORE FETCH vaLID
+ FORM * (BRK * CC2 * /TERM sOR A MAP IS USED.
+ FORM * /BRK * CC3 * /TERM ;DO A MAP
+ /LUA12 * BRK * CC2 * !TERM ;0N BRK: USE BANK SELECTED BY LUA1Z2.
+ JLUA12 % BRK * CC3 * /TERM ;
DESCRIPTION

4
¥

130387 JLB: ELOW ALWAYS ENABLED ON TERM IF LUA12 IS LOW.

3+ MAY SPEED UP NON FETCH CYCLES.

180587 3202B



AL16L8
CJTC 0O2SEPE6
44304D, 1C,LBC3 - LOCAL DATA BUS CONTROL PAL

TCGNT /BGNT /BGNTS30 /MWRITE /BDAPS0 /EBUS [IBAPR /GNT NC9 GND
NC11 NC12 /EBD CLKBD SAPR FAPR EBADR /BACT DBAPR VCC

i BACT - BUS ACTIVITY. LASTS FOR COMPLETE DMA TO LOCAL MEMORY
5 CYCLE (ONLY ON MEMORY READ!

IF (VCC) BACT = BGNTS50 * /MWRITE i ENABLE FOR DATA ONLY AFTER ADDRESS
+ BACT #* BDAPS0 ; HOLD AFTER BDAP FINISHED

; EBD - ENABLE BUS DATA. ENABLE LBD TO BD TRANSCEIVER
SHOULD BE DISABLED DURING CGNT * /BACT, IE DISABLE WHE!

i AS A REGISTER TO HOLD DATA FROM A PREVIQUS DMA MEMO READ.

IF (VCC) EBD = EBUS * /CGNT * /GNT

+ EBUS * BGNT

+ EBUS * BACT

; EBADR - ENABLE ADDRESS FROM BUS TO LOCAL MEMORY

IF (VCC! /EBADR

"

IGNT * /BGNT TURN ON AF BAPR WITH GNT
/IBAPR * /EBADR yHOLD UNTIL BGNT AND GNT BOTH GONE
IGNT * [EDBADR

+* o+

i SLOW INVERSION

IF {(VvCC) /FAPR = [/IBAPR fff

IF (VCC) ISAPR = I/FAPR (\
IF {(VCC) /DBAPR = /SAPR ;

, CLOCK PULSE TO 648°'S. /

/

IF (VCC) /CLKBD = /SAPR * /BGNTS0/ ;7 CLOCK ADDRESSES ON DELAYED BAPR. [/

+ {SAPR * |BDAPS 5 CLOCK DATA SONS AFTER START OF j
+ /SAPR * [MWRITE ;5 BGNT*BDAP ON MEMORY WRITES FROM DMA\_/
DESCRIFTION /

i 200387 CJTC: NEED To SLOW DOWN APR TO AS648 BUS TCVRS. PUT IT /7
J THROUGH THFS PAL INSTEAD OF F04

3 200387 JLB: EBADR COME§ ON AT BAPR TO AVOID SPIKE ON LBD.

; NEW INPUT COGNT™
i 230387 JLB: APR DELAYED 3XPAL DELAY

1 240387 JLB: EBD MUST NOT CHANGE WHEN DATA IS CLOCKED IN.

s 180587 - 3202B
; 310787 JLB: BUFFERED DMA WRITE: CLOCK DATA IN 648'S ALSO.

5 040887 JLB: BUEFERED DMA WRITE: NEED TO ENABLE THE REGISTER IN THE
'S FOR THE PERIOD OF BGNT.

., 060887 D JLB) EBADR CHANGED TO MAKE BUFFERED DMA WRITE WORK.



PAL16L8
JLB 26NOVE6
44305C, 15F, CSCTL

{FORM /CC1 {CC2 iCC3 ILCS /RWCS /WCS FETCH /BRK GND
{TERM IWCSTB LUA12 /WCA (ELOW /EUPP [EWCA JECSL WICA VCC

CONTROL STORE CONTROL

IF {VCC) WICA = WCA * FETCH * ITERM JWRITE PULSE/TO MICROINTRUCTION CACHE

IF (VCC) WCSTB = /CC3 * CC1 * WCS * RWCS iWRITE PUKSE TO WRITEABLE CONTROL STORE

+ CC3 * CC2 * CC1 * LCS \WRITE E LSE DURING LOAD CONTROL STOHE
/

IF {(VCC) ECSL = RWCS * /WCS * CC3 * /TERM ;REAquONTROL STORE HOLD

IF (VCC} EWCA = RWCS5 * /CC3 * CC2Z * ITERM

IF (VCC) EUPP = LUA12

+ RWCS * IWCS * /CC1 * CC2 * |TE yHOLD OVERLAP WITH EWCA

S ENABLE WCA REG. IN MIC ONTO Ma

+ RWCS * /CC3 * CC1 * ITERM /. AVOID BLIP ON NEXT CYCLE

sNORMAL ADRESSING

JWRITE INTO MICROINSTUCTION CACHE

* I/TERM ENABLE IN THE FIRST S0NS
+ HOLD TIME = 73NS

+ WCA * FETCH
+ FETCH * JCC1 * ICC2 * /ICC3

IF (VCC) ELOW = /LUA12 * [FETCH JNORMAIL ADRESSING. ON FETCH EITHER MICH
+ /LUA12 * TERM iENABLE ACCORDING TO LUA12 BEFORE FETCH
+ FORM * /BRK * CZ2 * /TERM ;OR A MAP IS USED.
+ FORM * /BRK * £C3 * /TERM DO A MAP
+ {LUA12 * BRK Ccc2 * /TERM ;0N BRK: USE BANK SELECTED BY LUA12Z2.
+ /LUA12 * BRK/* CC3 * /TERM ;

DESCRIPTION

130387 JLB: ELOW ALWA ENABLED ON TERM IF LUA12 IS LOW.
MAY SPEED UP NON FETGH CYCLES.

180587 32028
090687 JLB: EWCA MUST NOT BE ENABLED DURING a AND b. WILL CREATE BLIP ON
NEXT CYCLE.

090687 JLB: EC HOLD IN g AND h.



PAL16LS
JLB 26NOV86
44307A,130,CYCLK

ITERM /CCD ICCt JCC2 /CC3 /FORM /BRK /RWCS /TRAP GND
VEX /MACLK /MAP /ETRAP UCLK /EORF /CYD WRFSTB /MCLK VCC

T

CYCLE CONTROL CLOCK GENERATOR.

IF (VCC) MCLK = RWCS * /CC3
+ RAWCS * CC2
IF (VCC) /WRFSTB = CC3
+ CC2
+ CC1
+ ICCO
+ TERM
IF (VCC) CYD = ICC3 % [CC2 * CC1 * ICCO
IF (VCC) EORF = ICC3 * [CC2 * CC1 * /CCO *
IF (VCC) (UCLK = CC3
+ CCc2
+ /CC1
+ 1CCO
+ TERM EXPERIMENT TO S
IF¥ (VCC) MAP = FORM * [BRK * CC2 * [TERM
IF {VCC) MACLK = MAP * JCC3 * CC2 * 1
+ TRAP * {CC3 * CCi 1cco
+ RWCS * {CC3
+ RWCS * CC2 * /CF1
IF (VCC) ETRAP =
+
+ 3 CAN
+
DESCRIPTION

;280287 JLB: E
I.E. ONLY ON

0

+AND HOPEFULLY CURE THIS.
31010387 JLB:/ ETRAP NEW OUTPUT. WILL DISABLE TRAP ON t AND a.

),/

iBECAUSE THE CONTROL STOFE ADDRESS TO B
1IN PRESENTED ONTO MA. /THEN THE ADDRESS
3STORE LOCATION TO BE/EXECUTED IS PRESE

;b ON 75NS CYCLES /TO PROVIDE A WRITE PU

4

* ITERM ;d ED TO START WRITE PULSE TO CAC

{'TERM 1d MISC WRITE PULSE.

JN ¢ ON ALL MEMORY REQUESTS,
yUSED TO UPDATE USED BITS AND CLOCK TRA

. IF UCLK ON TERM WAS DANGEROUS.

yMUST NOT COME BEFORE ALL SHORT CYCLES

13 CAPTURE CD FROM MEMORY THROUGH M

sd+a CAPTURE TRAF VECTOR

CAPTURE MICROADDRESS AFTER EWCA
TURNED OFF

; ENABLE TRAPS ONLY OUTSIDE t OR a
UNSTABLE TRAP IN THIS PERTOD

DESTHROY MA !

; DISABLE TRAPS DURING VEX

Q TO LOCAL MEMORY GIVES TWO CGNTS. A SHORTER EORF,
AND NOT ON f, WILL MAKE ECREQ GO OFF 25NS SOONER

;080387 JL REMOVED UCLK ON CACHE HIT CYCLES.
;160387 REMOVED TERM IN MCLK AND MACLK TO PROVIDE SYMMETRICAL
H f CLOCKS IN S50 NS CYCLES.

;17033?€JLBICJTC: REMOVED MREQ - NEEDED THE INPUT FOR NEW SIGNAL VEX.

!
!

VEX SHOULD DISABLE TRAPS.

1180387 JLB: EORF ON d ONLY. MACLK ON e + f ON MAP.

1 270487

: M3202B



PAL16LE
ADGD 13/8/86
44310A, 3F,LBDIF

{HIEN /BGNT /CGNT /LOEN /CGNTS0 ECCR /BGNTS0 /BGNTTZ /EDAP GND

/MR RDATA /MWRITES0 /BIOXE /REF100 /RGNT /BIOXL /BDRY

IF (VCC) BCGNTSOR = /MWRITESO * BGNT * BGNTSQ
+ [MWRITES0 * CGNT * CGNTS0

IF (VCC) BDRY = /MWRITES0 * BDAP * (BGNTS0 * BGNT75
MWRITESD * BGNT * BDAP * /LOEN * /HIEN
BIOXL * ECCR

/MR * BDRY * BDAP

/MR * BDRY * BIOXE

REF100

+ o+ 4+ o+ o+

IF (VCC) BIOXL = BIOXE * /BGNT * /CGNT

IF (VCC) /RDATA = MWRITES0
LOEN
HIEN
RGNT

+ + o+

DESCRIPTION

F

IBCGNTS0R VCC

JFRCOM S50NS AFTER GNT ON READ O
1LASTS FOR THE REST OF THE CYC

;BUS READ/FROM LOCAL MEM. NEEI
1BUS WRITE T LOCAL MEMORY.

H 10x=£‘écn

:HOEfy TERM FOR MEMORY CYCLES
;HOLD TERM FOR 10X CYCLE

s INDICATES DATA REALDY ON READ CYCLES

1280287 JLB: ECCR WRONG POLARITY, HESPFHDS WITH BDRY TO ALL NON-

1EXISTING I0X-ES.

1280287 JLB: NEW INPUT REF , TO GEN?ﬂATE A REF PULSE OF 175-200NS

:DURATION BY GENERATING BDRY . 7
I
; /

;180587 M3202B



PAL16L8
ADGD 13/8/8B6
443108, 3F ,LBDIF

IHIEN [BGNT /CGNT /LOEN {CGNTS50 ECCR /BGNTS0 /BGNT75 /BDAP GND /

/MR RDATA /MWRITESO /BIOXE /REF100 RAS /BIOXL /BDRY /BCGNT30R VCC

IF (VCC) BCGNTSOR =

IF (VCC) BDRY =

U S S )

IF (VCC) BIOXL =

IF (VCC) /RDATA

DESCRIPTION

F

/MWRITESO * BGNT * BGNTS0 ;FROM 50NS AFTER GNT @N READ C
+ IMWRITESO * CGNT * CGNTSO ;LASTS FOR THE REST OF THE cYC
/MWRITES0 * BDAP * /BGNT50 * BGNT75S {BUS READ FROM L@CAL MEM. NEED setop bofres ¥ORY
MWRITESO * BGNT * BDAP * /LOEN * /HIEN  ;BUS WRITE TO LOCAL MEMORY.

BIOXL * ECCR

{MR * BDRY * BEDAP
/MR * BDRY * BIOXE
REF100

110%=ECCR
{HOLD TERM FOR MEMORY CYCLES
;HOLD TERM/FOR i0X CYCLE

i

f’f
BIOXE * /BGNT * /CGNT ff
= MWRITESO ;INDICATES DATA READY ON READ £YCLES
+ LOEN :
+ HIEN /

+ /BGNT * JCGNT
+ RAS

;280287 JLB: ECCR WRONG POLARITY, RESPONDS WITH ?PHY TO ALL NON-
JEXISTING IOX-ES.
1280287 JLB: NEW INPUT REF , TO GENERATE A REF£§ULSE QOF 175-200NS
;DURATION BY GENERATING BDRY .

1

;180587 M3202B

!
/
/
Y,

/

;090787 B JLB: RAS USED IN RDATA TO AVOID;ﬁPIKE ON TRANSITION FROM
4 LOEN TO HIEN.



PAL16R4
JLB 12AUGE6 BTIM.PAL
44401A,5D,BTIM

0SC /CC2 /CACT (CACT25 /BDRY50 /CGNT /CGNTS0 (TERM ' IORQ GND
{OE /EADR /EIOD /NC14 /Q2 /Q1 /Q0 /DAP /APR VCC

CACT * /Q2 * /Qt * /QD * /CACT25S
192 * 1Q1 * QO
02 * Q1

Q1 := /02 * QO /
+ Q1 % /Q0

Q0

+ 4+

'
Q2 := Q1 * iQO0 v
+ Q2 * QO 3
Q Q /
.
."';
i
IF (VCC) APR = Q2 * Q1 * CACT S
r‘lf.
IF (VCC) EADR = /Q2 * Q0 * CACT rd Pt o+
+ 1Q2 * Q1 * CACT f Pu o+
+ Q1 * {00 * CACT f? Vvt ow
+ /Q2 * [Q1 * (Q0 * CACT * {f;CTES .S
+ CGNT * ICGNTSO0 f ; address part for CPU cycle

!

/
1F (VCC) DAP = /1Q2 * /Q1 * /Q0 * CACT # CACT25

+ DAP * [TERM * IORQ * @C2
IF (VCC) EIOD = IORQ * Q2 * /Q1 # /Q0 * CACT * CACT25 * /BDRYS0 * CC2
{STARTS WHEN THE s STATE HAS BEEN REACHED AFTER COMPLETING THE LOOP.

DESCRIPTION / \ \
."r
/
; S S E—————
H f
i emaeee <(£)000
: | y
\ ICACT+CACT25 | 14 |
; | f |

H
: / [===-- (u)omm=-n (v)=mmmm (w)mmmm= (kb =mffmn (y tmmmmm (2 -—-~>

/ 011 010 110 111 101 100
I
/

010387 JL%;fEIOD TQO SOO0N, ONLY 15NS SETUP FOR BD BEFORE BIOXE.
3 WOULD NOT/LOAD FROM FLOPPY. EIOD FRONT FLANK DELAYED 23NS.
SAME WIT. DAP. DAP HELD FOR THE REST OF THE CYCLE UNTIL TERM
 ON TORG

; 060387 JLB: DAP HELD INTO ADDRESS PART OF 10X CYCLES AFTER A

: BUFFERED WRITE CYCLE. SWAPPED 10D FOR IORQ IN EIOD.

USING CC2 (NEW INPUT) TO QUALIFY DAP AND EIOD



3 STATE MACHINE
i

; 180587 M3202B



PAL16R4
JLB/CJTC BAUGB6
44402A,18F ,UBITS

UCLK /DT /RT LSHADOW /TERM /CYD /HITO /HIT1 TEWC GND
{OE OUB! OUBD !IHIT NC15 NUBD NUBI [(WCA /USED VCC

3 CACHE USED BIT CONTROL

IHIT := HITt * HITD * OUBI * RT * (DT * IWCA JFETCH
+ HIT1 * HITO * QUBD * RT * DT * (WCA 1READ
IF (VCC) USED = OUBI #* RT * /DT * IWCA FETCH
+ OUBD * RT % DT * [(WCA sREAD

IF (VCC}) WCA fRT * DT * EWC * CYD * [TERM * [LSHADOW

(WRITE OUTSIDE SHADOW

+ RT * |IHIT * EWC = CYD 4 [TERM * /LSHADOW FETCH/READ WITHOUT HIT
+ WCA * ITERM (OUTSADE SHADOW
s
i
e
INUBI := DT % /QUBI 1 READ OR WRITE KEEP DfD VALUE
+ /RT = DT * HITO * HIT1 : CLEAR IF WRITE ngﬂrHIT
INUBD := RT #* /DT * /QUBD v IF FETCH KEEP{HiD VALUE
DESCRIPTION

;B 050387 JLB: USED BITS INVERTED TO ACTIVE HIGH.
:C 060387 JLB: SHOULD NOT PRODUCE WCA WHEN IN SHADOW.
3D 120387 JLB: HIT PATH IMPROVED

3 180576 M3202B



PAL16R4
JLB/CJTC BAUGEG6
44402C, 18F,UBITS

UCLK /DT {RT LSHADOW /TERM CYD /HITO /HIT1 [EWC GND
{0OE QUBI OQOUBD /IHIT NCi5 NUBD NUBI /HCA /USED VCC

3 CACHE USED BIT CONTROL

IHIT := HIT1 * HITO * OUBI * RT * /DT * /WCA sFETCH
+ HIT1 % HITO * QUBD * RT * DT * /(WCA +READ
IF (VCC) USED = OUBI * RT * (DT * /WCA +FETCH
+ OUBD * RT * DT * [WCA +READ

IF (VCC) WCA = (RT ¥ DT * EWC * CYD * /TERM * /LSHADOW / ;WRITE OUTSIDE SHADOW
+ RT * !/IHIT * EWC * CYD * /TERM * /LSHANOW |FETCH/READ WITHOUT HIT
;OUTSIDE SHADOW

/HUBI := DT * {QUBI 7 READ OR WRIAE KEEP OLD VALUE
+ {RT * DT * HITO * HIT1 ; CLEAR IF ITE WITH HIT
{NUBD := RT * /DT * /OUBD + IF FETLH KEEP OLD VALUE
DESCRIPTION
;B 050387 JLB: USED BITS INVERTED ACTIVE HIGH.
;€ 060387 JLB: SHOULD NOT PRODUCE/ WCA WHEN IN SHADOW.
;D 120387 JLB: HIT PATH IMPROVE
; 180576 M3202B

+B 300687 JLB: CYD POSITIVE/ POLARITY.
;€ 130787 JLB: HOLD TERM WCA REMOVED BECAUSE CYD FROM d TO f.



PAL16R4
JLB 26NOVE6
444034, 15D, CYING

CLK CSDELAYQ CSDLY CSECOND CSLOOP /ACOND /MR LUA12 [MAP GND
[OE INC12 INC13} /DMAP /DMA12 /MDLY /LCS I/NCi8 'DLY0 VCC

3+ CYCLE CONTROL INPUT GENERATOR. PART 0.

IF (VCC) DLY0 = MDLY ;25N5 DELAY ON MICROCODE REQUEST
+ CSDELAYO i25NS DELAY OF PREVIOUS CYCLE ON MICROCODE REQUEST
+ ACOND * CSECOND SCONDITIONAL MICROSEQUENCING
+ ACOND * CSLOOP VUSING ALY RESULT
+ LUA12 * IDMA12 i
+ [LUA12 * 12 ;CHANGING FROM LOWER TO UPPER CONTROL STORE AND VIC
+ DMAP * H
LCS := MR
+ IDMA12 * [LUA12 * LCS ;LCS FROM MR ANDD UNTIL MA12 HAS GONE HIGH AND THEN
+ DMA12 * LUA12 * LCS ;I.E. LMA COUNTED FROM 0 TO 8K.
+ /DMAL2 * LUA1Z2 * LCS

MDLY := CSDLY

DMA12 := LUA12

DMAP := MAP

DESCRIPTION

3 270487 : M3202B



PAL16R4
JLB 2ENOVE6
44403B, 15D, CYINC

CLK CSDELAY0 CSDLY CSECOND CSLOOP /ACOND /MR LUAI2 /MAP GND
IOE INC12 /NC12 !DMAP [DMA12 /MDLY /LCS /NC13 /DLYD VCC

y CYCLE CONTROL INPUT GENERATOR. PART 0.

IF (vCC}) DLYO = MDLY ;25NS DELAY ON MICROCODE RFQUEST
+ CSDELAYO ;25NS DELAY OF PREVIQUS CLE ON MICROCODE REQUEST
+ ACOND * CSECOND yCONDITIONAL MICROSEQUEKCING
+ ACOND * CSLOOP JUSING ALV RESULT
+ LUA12 = /DMA12 .
+ JLUALIZ * DMA12 ;CHANGING FROM LOWER TQ UPPER CONTROL STORE AND VIC
+ DMAP 3+ AFTER MAP TO ANOID CSDELAY BEEING TO LATE.

LCS = MR

+ IDMA12 * {LUA12 * LCS yLCS FROM ME AND UNTIL MA12 HAS GONE HIGH AND THEN

UNTED FROM 0 TO B8K.

+

DMA12 * LUA12 * LCS
DMA12 * LUA1Z2 * LCS

+

MDLY := CSDLY

OMA12 := LUA1lZ2

DMAP := MAP

DESCRIPTION

y 270487 : M3202B
i 160687 JLB: DLY0O AFTER EVERY RAF.



PAL16R4 4
JLB 26NOVE6 ////
//
44404A, 14D, CYIN1 o
CLK CSDELAY1 CSALUM1 CSALUMO CSALUIS CSALUI7 LBAJ LBA1 LBAD GND 7
[OE /DLY1 INC13 INC14 (NC15 INC16 /NOWRIT /NC18 iNC19 VCC ¥
.'/z

—— L-fvpill O,

. CYCLE CONTROL INPUT GENERATOR. PART 1. /{/ﬂ_ g ;

L

IF (VCC) DLY1 = CSDELAY1 * (LBA3 * LBA1 * LBAQ * /NOWRIT | SNy’DELAY OF PREVIOUS CYCLE
i Of MICROCODE REQUEST IN ADDIT

./DLY0. NB.! MUST ALSO HAVE DLY
/v OF LONG COMPUTATION TIME.
¢ THIS DELAY IS ONLY USED WHEN

/i IS WRITTEN INTO AND ONE OF TH
. ﬁ/,//ﬁ A 6 /i FOR ADDRESS COMPUTATION IN TH
NOWRIT := /CSALUS1 * /CSALUI8 % /CSALY(? 3
+ ICSALUMD * /CSALUI8 * /CSALUI? ;
DESCRIPTION
CAN BE CHANGED TO 16R6 IF NEEDED

3 270487 M3202B



PAL16R4
JLB 26NOVE6

44404B, 14D, CYIN}

CLX CSDELAY1 CSALUM1 CSALUMO CSALUIS CSALUI7 LBA3 LBA1 LBAO GND
/OE /DLY¥1 INC13 /NC14 /NC15 /NCiE /NOWRIT /NCi8 /NC19 VCC

3 CYCLE CONTROL INPUT GENERATOR. PART 1.

IF (VCC) DLYi = CSDELAY1 * /LBA3 * LBA1 * LBAO

NOWRIT := {CSALUM1 * /CSALUIB * /CSALUI7
+ ICSALUMO * /CSALUI8 * /CSALUELY

DESCRIPTION

CAN BE CHANGED TO 16R6 IF NEEDED

3 270487 M3202B

L]

25NS DELAY OF P IOUS CYCLE

ON MICROCODE RFQUEST IN ADDITION TO
DLYO. NB.! MUST ALSCO HAVE DLYO BECAUSE
OF LONG COMPFUTATION TIME.

THIS DELAY IS5 ONLY USED WHEN X OR B

IS USED
FOR ADPHESS COMPUTATION IN THE NEXT CYC

; 150687 JLB: DELAY ALS50 WHEN WE ARE NOT WIFITING TO B- OR X-REGISTER.

; {THEY CAN STILL BE USED FOR ADRESS COM

a

ATION IN THE NEXT CYCLE !'{!}



PAL16R4

ADGD 18/8/86

444254, 9G, CADEC

CPU ADDRESS DECODER FOR 2MB MEMORY

CK WRITE /IORQ /MOFF PPN19 PPN20 PPN21 PPN22 PFN2J3 GND
{CGNT ECREQ /CRQ /MWRITE BANKO BANK1 BANK2 /CLRQ /MSIZED VCC

MWRITE := WRITE

IF (VCC) CLRQ = ECREQ * /IDRQ * [PPN23 * [PPN22 * /PPN21 * [PPN20 ¥ [/MOFF EACH LINE R
;TO ALLOW MA
sIN THE ADDR
iTHE 4MB {2M
sNEED NO HOL

IF (VCC) CRQ = ECREQ * IORQ VECREQ WILL HOLD UNT

ECREQ * MOFF

ECREQ * PPN23

ECREQ PPN22

ECREQ PPN21

ECREQ PPN2O

+ + + + +
* o *

/BANKO := PPN21 + PPN20

{ BANK1 PPN21 + [PPN20

{ BANKZ2 {PPN21 + PPN20

MSIZEQG = GND

DESCRIPTION

; B/1-87JLB: NEW INPUT /MOFF TO D}SBLE THE WHOLE MEMORY, PPN18 AND PPN19 REMOVED.
150387 JLB: WRITE WAS WRONG PQ}ARITY.
150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ.

3 180587 M2202B



PAL16R4

ADGD 18/8/86

444264, 66, BADEC

DMA ADDRESS DECODE FOR 2MB MEMORY

DEAFR DBAPR /MOFF {BINPUT /BMEM (BD20 (BD21 /BD22 /BD23 GND
{BGNT /BD19 /MSIZE1 /MWRITE BANKO BANK1 BANK2 DDBAPR ACK VCC

MWRITE := BINPUT

IF (VCC) /AOK = (BMEM + BD23 + BD22 + BD21 + BD20 + MOFF 12 MB

IF (VCC) /DDBAPR = /DBAPR

{ BANKO BD21 + BD20

{BANK: := BD21 + /BD20

{BANK2 := /BD21 + BD20

MSIZE1 = GND

DESCRIPTION

2/1=-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED

8/1-87JLB: WEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 REMOVED.
300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR !

CHANGED TO AOQK

; 180587 M3202B



PAL16R4

ADGD 18/B/86

444454, 9G, CADEC

CPU ADDRESS DECODER FOR 4MB MEMORY

CK WRITE /IORQ /MOFF PPN19 PPN20 PPN21 PPN22 PPN23 GND
{CGNT ECREQ /CRQ 'MWRITE BANKO BANK: BANK2 /CLRQ /MSIZEO VCC

MWRITE := WRITE

IF (VCC) CLRQ = ECREQ * /(IORQ * /PPN23 * (PPN22 * (PPN21 * /PPN20 * /MOFF  ;EACH LINE R
TO ALLOW MA

+ ECREQ * /IORQ * IPPN23 * [(PPN22 * /PPN21 * PPN20 » /MOFF  :IN THE ADDR

{THE 4MB (2M

:NEED NO HOI

IF (VCC) CRQ = ECREQ * IORQ {ECREQ WILL HOLD UN1

+ ECREQ * MOFF

+ ECREQ * PPN23
+ ECREQ * PPN22
+ ECREQ * PPN21

{BANKD := PPN21 + PPN20

IBANK1 :!= PPN21 + /PPN20

{ BANK2 IPPN21 + PPNZ2O

MSIZEO = VCC

DESCRIPTION

B
+ 150387 JLB: WRITE WAS WRONG POLARITY.
+ 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ.

s 180587 M3202B

8/1~-B7JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY. PPN18 AND PPN19 REMOVED.



PAL16R4

ADGD 18/8/86

444464 ,6G, BADEC

DMA ADDRESS DECODE FOR 4MB MEMORY

DBAFR DBAPR /MOFF /BINPUT /BMEM /BD20 iBD21 /BD22 /BD23 GND
/BGNT /BD19 [MSIZE1 /MWRITE BANKO BANK1 BANK2 DDBAPR AOK VIO

MWRITE := BINPUT

IF (VCC) fAOK = /BMEM + BD23 + BD22 + BD21 + MOFF 14 MB

IF (VCC) /DDBAPR = /DEAFR

{ BANKO BD21 + BD20

{BANK1 := BD21 + /BD20

/1 BANK2 /BD21 + BD20

MSIZE1 = GND

DESCRIPTION

2/1-86JLE: BOTH SIDES OF MWRITE EQUATION INVERTED

; 8/1=-87JLB: NEW INPUT (MOFF TO DISBLE THE WHOLE MEMORY, BD18& AND BD15 REMOVED.

300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR !
3 CHANGED TOQ ACK

; 180387 M3202B



PAL16R4
ADGD 1B/8/86
444654, 9G, CADEC

CPU ADDRESS DECODER FOR 6MB MEMORY
{MOFF PPN19 PPN20 PPN21 PPN22 PPN23 GND

CK WRITE /IORQ

ICGNT ECREQ /CRQ /MWRITE BANKO BANK! BANKZ2 'CLRQ /MSIZEQ

MWRITE := WRITE

IF {VCC) CLRQ

+ +

ECREQ * /IORQ * [PPN23 * IPPN22 *

ECREQ * /IORQ =
ECREQ * /IORQ *#

IPPN23 *
TPPN23 *

IPPN22 *
{PPN22 *

PPNZ21
TPPNZ21
PPN21

vCC

* IPPN20 *
¥ PPN20D *
* {PPN20Q *

MOFF
{MOFF
!MOFF

IF (VCC) CRQ = ECREQ * IORQ
+ ECREQ * MOFF
+ ECREQ * PPN23
+ ECREQ * PPN22
+ ECREQ * PPN21 * PPN20

{BANKO := PPN21 + PPN20
{BANK1 := PPN21 + /PPN20
{BANK2 := /PPN21 + PPN20
MSIZEO = GND
DESCRIPTION

+
*

k3

5 180587 M3202B

;EACH LINE R
JTO ALLOW ‘MA
;1IN THE ADDR
:THE 4MB (2M
;NEED NO HOL
\ECREQ WILL

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, PPN18& AND PPN19 REMOVED.
3 150387 JLB: WRITE WAS WRONG POLARITY.
150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ.



PAL16R4

ADGD 18/8/86

44466A,6G, BADEC

DMA ADDRESS DECODE FOR 6MB MEMORY

DBAPR DBAPR /MOFF /BINPUT (BMEM /BD20 /BD21 /BD22 /BD2} GND
/BGNT /BD19 /MSIZE1 (MWRITE BANKOD BANK1 BANKZ DDBAPR AOK VCC

MWRITE := BINPUT

IF (VCC) /AOK = /BMEM

+ BD23

+ BD22

+ BD21 * BD20
+ MOFF 16 MB

IF (VCC) /DDBAPR = /DBAPR

{BANKO := BD21 + BD20

1 BANK1 BD21 + [/BD20

IBANK2 := /BD21 + BD20

MSIZELT = VCC

DEBCRIPTION

2/1-86JLB: BOTH SIDES OF MWRITE EQUATION INVERTED

8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY. BD18 AND BD19 REMOVED.
300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILINGC EDGFE OF BAPR !

+ CHANGED TO AOK

; 180587 M3202B



PALi6R4
JLB/CJTC 17MAREB7
44501A, 22F , VEXFIX ;’

CLK C4 C3 C2 C1 CO M1 MO /LCS GND
JOE IDB2 NC13 NC14 OPCLCS VEX /LDEXM NC18 NC19 VCC

;7 TO FIX VIRTUAL EXAMINE BUG IN CGA

LDEXM := C4 * /C3 * JC2 % JC1 * CO * M1 * MO * /LCS | COMMAND 21.3

IVEX := LDEXM * /IDB2 ; CLEAR
+ [(LDEXM * !VEX + HOLD CLEAR ;f
LCS I
;}F‘“*w/ b
JTOPCLCS := /C4 + IC3 + IC2 + IC1 + CO + M1 + MO + LCS ;, FOMMAND 136.2 f.i
(L
!
I
DESCRIPTION

5 180587 M3202B




PAL16R4
JLB/CJTC 1TMARB?
44501B, 22F ,VEXFIX

CLK C4 €3 C2 C1 CO M1 MO /LCS GND
/OE IDB2 NC13 /AWCS OPCLCS VEX /LDEXM NC18 NC19 VCC

; TO FIX VIRTUAL EXAMINE BUG IN CGA
; * MISC. OTHER BUGS.

LDEXM := C4 * JC3 * iC2 * IC1 * CO ®* M1 * MO * /LCS ; COMMAND #1.3

IVEX = LDEXM * [1IDB2 ; CLEAR

+ JLDEXM * |VEX ; HOLD CLEAR

+ LCS
/OPCLCS := iC4 + /C3 + /C2 + ICLt + CO + /M1 + MO + yﬁﬁ i COMMAND 1&.2
RWCS := C4 * C3 * C2 * C1 * (CO ¥ /M1 * MO * /LCZ ; COMMAND J36.1
DESCRIPTION

; 180587 M3202B
; 150687 RWCS SIGNAL TOO SLOW FROM NEC G/A. MUST BE DONE IN A PAL.




PAL16R6
JLB 26NOVEG
44601A, 12D, CYCFSM

OSC /DLY1 /DLYO CSDELAYQ) WAIT1 WAIT2 /CGNTCACT HIT /BRK GND
{0E [SHORT /CC3 /CC2 iCC1 /CCO J/TERM /CX /SLOW VCC

CYCLE CONTROL STATE COUNTER. FAST VERSION.

CX := VCC ; THIS IS THE FAST VERSION

TERM := /CC3 * fCcc2 * JcC1 * JCCO * SHORT * /TERM * /DLYQ * (CSDELAYO :50NS CYCLE

+ {CC3 * jCC2 * {CCL * CCO * SHORT * IBRK * /DLY1 * /TERM i TaNS CYCLE

+ ICC3 % JCC2 % {CCI * CCO % HIT *» 'BRK * /DLY1 * /TERM 3 TSNS CYCLE

+ /CC3 * ICC2 * CC1 * CCO * SHORT * /BRK * ITERM ;100NS CYCLE

+ /CC3 * jcc2 * CC1 * CCO0 * HIT * /BRK * /TERM i 100NS CYCLE

+ [fCC3 * CC2 * CC1 * CCO * BRK * /TERM BRK CYCLE [»200
+ /CC3 % CC2 * {CC1 * CCO * SLOW * /TERM SLOW CYCLES INCL. FE
+ CC3 * JjcCc2 * [cCc1 * [CCG * /TERM JUART ,LCS ,HWCS CYCLES

CC3 = CC2 * JCC1 * /CCO * |TERM sh+it+jtk+l+m+n+o
+ CC3 * CC1l * /TERM
+ CC3 * cc0 * /TERM
cc2 := JCC3) * CC2 ¥ CC1 * /TERM re+f+g+heis j+k
+ CC2 * fCC1 * /TERM
+ CC2 * CCO * !TERM
+ ICC3 * {CC2 * CCi1 * JCCO * CGNTCACT/* /TERM ;d WAIT FOR BUS IF
+ /CC3 % /CcC2 * CC1 * JCCO * JWAIT1 I TERM id WATT1 AND NOT
+ {CC3 * {CC2 * CC1 * |CCO * BRK *//TERM yd BRK
CCi := /CC3 % JCC2 * CCO * /TERM hec+d+e+ jrk+l+m
+ CC3 * CC2 * CCO * /TERM
+ CC1 * /CCO * /TERM
CCO :s JCC3 * JCC2 * /CC1 * ITE ;atbrf+it j+m+n
+ ICC3 * CC2 * CC1 * CCO {TERM
+ CC3 * CC2 » |CCL *
+ CC3 * JCC2 * CC1 *
+ /ICC3 * CC2 * CC1 * * JCGNTCACT * /TERM ;e WAIT FOR BUS OR LOC
+ fCC3 * CcC2 * * * BRK * /TERM ve MEM CYCLE TO FINISH
+ fCC3 * CL2 * * IWAIT2 * {TERM e IF WAITZ2 AND NOT BRE
+ ICC3 * ICC2 * CC * CGNTCACT * /BRK * /TERM e PREV WRITE.
DESCRIPTION

s 060387 JLB: MOD'S/FROM SLOW VERSION IMPLEMENTED.

3+ 060387 JLB: 100 NS CYCLE MIN. NO BUFFERED WRITE.

; 070387 JLB: 75 NS CYCLE MIN. NO BUFFERED WRITE.

i 120387 JLB: IMPROVED HIT PATH. FORM ™ REMOVED. HIT INPUT ON PIN 12.
7 SHORT IN ON
;5 120387 JLB:/S0 NS CYCLE ON SHORT

; 180387 JLB: MR GATED WITH WAIT1 CUTSIDE. NEW INPUT CSDELAYO.
BUFFERED WRITE.

180387 175NS SLOW & BRK CYCLES,

210387 JLB: 200NS SLOW CYCLES, 175NS BRK CYCLES.

-



. 270487 M3202B



PAL16RE
ADGD 13/8/86
44802A,6F ,RAMC

0SC /RGNT {CCGNT {BGNT /BDAPS0 (MR (BGNT25 /CGNT25 'BDRY30 GND
I0E /HIEN /LOEN CAS RAS /QD /QC /QB /QA VCC

;011110 IDLE UNIT NEXT GNT OF ANY TYPE

QA := /QD * /QC * /QB 1111010
+ QD * iQC * QB :2)1011 PAUSE UNTIL BDAP OCCURS (ONLY ON BGNTS!
5 NO WAIT STATE ON CPU TO MEMORY WRITE
QB := QC 1311001 .
+ QB * /0A 141000 /
+ QD * QA 1510000 /
+ QB * BGNT25 * /BDAPSO * /MR * /BDRY50 :6)0001 zf
1710011
QC := QD * QC .810010
+ QC * QB ;OTHER STATES WILL /G0 TO IDLE AFTER 1 0SC PE
+QC * QA
+ /QD * QB * /QA
+ QC * JRGNT * /CGNT25 * /BGNT25
QD := gC
+ QB * /QA
+ QD * QA
IRAS := QC \RAS=1,2/3.4.5,6
+ QD * QA

+ /QD * QB

LOEN := /QC * IQB * IQA {LPEN=3,4,5.6 foz)/
+ QD % /QC * QA C)\

;HIEN=0,1,2,8 l)(
;CAS=4.5.E.xD

;CAS ON REFRESH=1,2,3.,4.,5

HIEN := QD * QB * /QA
+ {QD * 1QC * QB

fCAS := QB * IQA * [RGNT
+ QD * QB * [RGNT
+ QC * IQB
+ QC * QA
+ QD * RGNT

N

1190387 JLB: RAS & CAS INVERTED.

2190387 JLB: BGNT25 N INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON
; BUS CYCLES.
3230387 CJTC: CGNT2% NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON
: CPU CYCLES.

; 020487 JLB: B

DESCRIPTION

50 WILL GET US OUT OF THE WAIT STATE ON TIMEOUT.

s 180587 M3202



PAL16R8
CJTC 180587
44904A,7G,SIZEIND

CLK /MSIZEO /MSIZE! /MOFF NC5 NC6& NCT NC8 NC9 GND
{OE /EHI /EMID /ELOW NC15 DBIT CBIT BBIT ABIT VCC

3 MEMORY SIZE INDICATOR FOR 0, 2, 4 OR 6 MB MEMORY ARKAYS

EHI := EMID + ELOW * EHI + /ELOW * /EHI ; ENABLE DIGIT 3
EMID := ELOW * /EMID * [EHI 1+ ENABLE DIGIT 2
ELOW := /JELOW * [/EMID * EHI ;7 ENABLE DPIGIT 1

IABIT := MOFF

+ 1 1 * MSIZEO * EMID
+ EHI
+ ELOW
/BEBIT := MOFF
+ IMSIZE1 * IMSIZEO * EMID
+ EHI -+ MSi2¢6, x Myz2 =T
+ ELOW
ICBIT := vCC
MSIZEY % Etow
{DBIT := vCC -+ fHsze@  p Ecow
+ EHT
DESCRIPTION + EMLD
MEMORY SIZE s1 S0
2MB F F
4MB F T
6MB T F
SPARE T T

DIGIT ENABLE BITS : ELOW --) EMID --> EHI



PAL16L8
JLB/CJTC 11AUGSE
45001A,8D,BPAR

{BDRYS0 {BDRY75 /BLOCK2S [BPERRS0Q DBAPR /MOR25 /'LPERR /MR /EPES CGND
{EPEA SPES /LERR NC14 NCi5 /RERR /PARERR (BLOCK SPEA VCC

i STROBE PARITY ERROR STATUS WORD

IF (VCC) /SPES = /BDRYS30 * /BDRY7S
+ BDRYS0 * BDRY7S
+ [BDRYSQ * BDRY735
+ BLOCK25
+ EPEA
+ EPES
+ MR

STROBE PARITY ERROR ADDRESS

IF (VCC) /SPEA = I/DBAPR + BLOCK25 + EPEA + MR

:+ BLOCK SIGNAL FOR PES AND PEA STROBE - BLOCK ON £RROR, RELEASE ON PEA READ

IF (VCC) BLOCK = BDRYS50 * /BDRY75 * 'EPEA * (BPES ~ MOR25 * MR
+ BDRYSO0 * /BDRY75 * /EPEA * JEPES * BPERR30 * /MR
+ BLOCK * [EPEA »~ MR

PARITY ERROR SIGNALS FROM BUS AND LQCAL MEMORY

I¥ (vCC) PARERR = BDRYS0 * /BDRY7S BPERRS0 * /MR
+ LERR

;s REMOTE ERROR - LAST ERROR WAS FROM MEMORY ATTACHED TG THE ND100 BUS
; WILL BE OVERRIDEN BY AN ERR FROM LOCAL MEMORY (PERR1 AND PERRO)

IF {vCC) RERR = BPERRS0 * MR VSET REMOTE ERROR Oh BUS PARITY ERR
+ RERR * /LBERR +~ /MR JHOLD UNTIL A LOCAL MEMORY ERROR
+ MOR25 * MR ;=> LOCAL ERROR HAS PRIORITY
DESCRIPTION

3y 260387 CJTC: ED TO USE DELAYED BAPR (DBAPR) INSTEAD OF BAPR™ IN
PRODUCYNG SPEA. POLARITY CHANGE.

260387 JLB: /BLOCK SIGNAL MUST NOT BE PRODUCED ON LOCAL MEMORY ERROR.

IT WILL ONLY BE UNLOCKED ON PEA READ FROM REMOTE ERROR PEA.

y 260387 JLB: PERR HANDLING CHANGED.

3 070487 B: RERR MUST LATCH UP ON MOR ALSO.

+

5 180587 M3202B



PAL16L8
ADGD 18/8/86
450084, 2F ,DATA

/MWRITE /SWDIS LBDO LBD1 LBD3 LBD4 [BIOXL ECCR /BCGNTSOR GND
{HIEN /OER /MR NC14 /TST /DISB /CLRERR /QET /DIS VCC

IF (VCC} OET = MWRITE ;ON WRITE TO MEMORY
IF (VCC) OER = BCGNTSOR ;ON READ FROM MEMORY AFTER/THE ADDRESS PL
+ TST * MWRITE JON WRITE TN TEST MODE BOTH OER AND OET S
IF (VCC) CLRERR = MR 1CLEAR PARITY ERROR ON MR, READING EPESL
+ /BCGNTSOR
+ DISB
IF (VvCC) DISB = LBD3 * BIOXL * ECCR iSET IF LDB3=1 /AND I0X=ECCR
+ /MR * DISB * /BIOXL JHOLD UNTIL XT I0X=ECCR
+ (MR * DISB * /ECCR
IF (VCC) TST = LBDO * BIOXL * ECCR VSET IF ANY OF LBDO,1,4 AND 10X=ECCR

+ LBD1 * BIOXL * ECCR JHOLD TIL I0X=ECCR
+ LBD4 * BIOXL * ECCR

+ /MR * TST * /BIOXL

+ (MR * TST * /ECCR

IF (VCC) DIS = DISE + SWDIS

DESCRIPTION

1 200387 CJTC: LOGICAL ERRORS IN EQUATYFONS FOR DISB AND TST
3 260387 CJTC: CHANGED PIN 2 /EPESL TO JEPEAL - CIRCUIT CHANGE ONLY!!!

T

3 260387 JLB: CLRERR COMES IMMEDIATELY TO MAKE PERRO&1 PULSES ONLY!!!

; 180587 M3202B




PAL16L8
ADGD 12AUGB6
45009A,4F ,ERROR

RDATA /BLOCKL25 BCGNT50 /PS /RERR /PA NC7 /LERR NC9 GND
MR SPEAL /NC13 /NC14 !NC13 /BLOCKL /EPEAL /EPESL SPESL VCC

IF (VCC) /SPESL = /RDATA + BLOCKL25 + EPEAL +EPESL + MR ;RDATA JSED AS WRITE

IF (VCC) /SPEAL = /BCGNTS50 + BLOCKL2S5 + EPEAL + MR JBCGNT USED AS WRITE

IF {VCC) EPESL = PS5 * /RERR sENABLE IF ERROR IN LOCAL MEMORY

IF (VCC) EPEAL = PA * /HERR

MR ;SET ON LOCAL ERROR
tHOLD TILL PEA READ

IF (VCC) BLOCKL = RDATA * /EPEAL * /EPESL * LERR *
+ BLOCKL * /PA * IMR

DESCRIPTION

3 2/1-87JLB: RDATA PIN 1.
3 070487 JLB: MUST NOT LOCK ON MOR, THAT I5 DONE IN THE BUS INTERFACE ANYWAY
UNBLOCK ON PA (I.E. ALSO IF THE BUS PE# WAS READ)

; 150487 CJTC: NO!!! SPIKES ON SPEAL - WSE BLOCKL25 [NSTEAD OF BLOCKL

3 180587 : M3202B



PAL16L8
JLB TJANBT
45011A,26H,LEVO

NCt PILO PIL1 PILZ PIL3 NC6 NC7 HC8 NC3 GND
INC11 LEVD /NC13 /NC14 INC15 /NC16 /NC17 /NC18 /NC19 VOO

; LEVEL ZERO

PIL3
PIL2
PIL1
PILC

IF (VCC) /LEVO

- o+ o+

DESCRIPTION

1 180587 M3202B
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M3202C ND120/CX SIGNAL CROSS REFERENCE Page 1

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeecCecccecccee

SIGLISTE EXTRACTOR VERS. 870225

OPTION:4 DATE: 16-JUN-1987 19:09

REGISTRATED 933 DIFFERENT SIGNALS

1 ERRORS, 0 WARNINGS DETECTED,

3 SIGNALS NOT PROCESSED. TOO MANY ENTRIES
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeCcCeceCCCoeee

[
[
[o
C USER: /D1/USER/!/DELIM3202C
C
C
o]
c

END:

ERROR. 3 OVERFLOWS IN SIGNAL CONNECTIONS

PG NC: PAGE: BLK NO: BLOCK:

1 1.DRAW 1 -

2 2. DRAW 1 =

3 3.DRAW i =

4 4.DRAW i =

5 1.DRAW 2 -i{BIF

6 1.DRAW 3 -IBIF/{BCTL

7 1.DRAW 4 =I/BIF/BCTL/!BDRV

B 1.DRAW S =I/BIF{BCTL/SYNC

9 1.DRAW 6 - /BIF |DPATH

10 1 .DRAW 7 =/BIF/DPATH/!BDLBD
11 1 .DRAW B ={BIF!DPATH/CDLBD
12 1. DRAW 9 -!BIF/DPATH/LEBDCTL
13 1.DRAW 10 -IBIF/DPATH/ PESPEA
14 1.DRAW i1 -{BIF/DPATH! PPNLBD
15 1.DRAW 12 -ICPU

16 1.DRAW 13 =1CPUICS

17 1 .DRAW i4 =I1CPUICS/ACAL

18 1. DRAW 15 -/CPUICS/CTL

19 1.DRAW 16 - {CPU/CS /PROM

20 1.DRAW 17 =ICPUICS/TCV

21 1.DRAW 18 =ICPUICS/WCS

22 2. DRAW 18 -{CPUIC5/WCS

23 1.DRAW 19 ~ICPU/LAPA

24 1.DRAW 20 - {CPU/MMU

25 1.DRAW 21 -/ CPU/MMUICACHE
26 1.DRAW 22 ~ICPU/MMU/CSR

27 1.DRAW 23 =I/CPU/MMUIHIT

28 1.DRAW 24 - ICPUIMMU/PPNX
29 1.DRAW 25 -{CPU/MMU!PT

k14 1.DRAW 26 =/CPUI/MMU/PTIDB
31 1.DRAW 27 ~1CPUIMMU/WCA

32 1.DRAW 28 -/CPU/PROC

a3 1. DRAW 29 -1CPUIPROCICGA
34 1 . DRAW 30 -/ CPU/PROC/CMDDEC
as 1.DRAW 31 -{CPUISTOC

36 1.DRAW a2 ~{CYC

37 1. DRAW 33 -/10

38 1.DRAW 34 -+ I10/DCD

39 1.DRAW a5 =-/110/DCD/DGA

40 1. DRAW 36 =110/ PANCAL

41 1.DRAW 37 -1I0/REG

42 1 .DRAW 38 -1 IGIUART

43 1.DRAW 3o - IMEM

44 1.DRAW 40 - /MEM/ADDR

45 i.DRAW 41 -/MEM/ADEC

46 1. DRAW 42 -/MEMIDATA

47 1.DRAW 43 - /MEM/ERROR

48 1.DRAW 44 ~IMEM/LEDIF

49 1.DRAW 45 - IMEM/RAM

50 1.DRAW 46 - {MEM/RAMC

G Kdkhkkkhkhdhxd STGNAL NAME INFO ®%rAdbkhhiakhihkkhkondn ks

SIGNAL 1's
SIGTYDPE DIRECT : PAGE+QUADR / COMP-PIN/TYPE

12v 13 B:2F1/A~C31/! B:2F2/RN2-1/4610X 101 102!
B:2F2/RAN2-1/4610X 101 102! B:2F2/RNZ-1/4610X 10t 102!
B:2G2/RN2-1/4610X 1017 102! B:2G2/RN2~1/4610X 101" 102!
B:2G2/RN2-1/4610X 10171021 0:42E2/34H-11/VP12/12T 0:42E2/34H-14/VP12/121
B:42F1/C9-1/2.2uFT 1742E4/356-8/75150P B:42ES/R9-1/2.2KOHM!
B:42E5/R10~1/2. 2KORM!

12VN 5 0:2D5/A-AB/) 0:42E2/34H~2/VP12/12!
0:42E2/34H-23/VP12/12) B:42F2/C10-2{2.2uF! 1:42E4135G-5/75150P

Printed at: 14:36 18/ 6/1987



M3202C ND1i20/CX SIGNAL CROSS REFERENCE

SVSTBY 70 $$OVERFLOWSS B;:2E2/RN1-1/4610X 101 102!
B:2E2/RN1-1/4610X 101 102! B:2E2/RN1-1/4610X 101 102!
B:2E2/RN1-1/4610X 1017 102! B:2D2/RN1-1/4610X 101~ 102!
B:2D2/RAN1-1/4610X 101 102! [:2A5/R8-1/1KOHM "B:2B1/A-C24/! [:3A7/R4-1/1KUHM
B:4G2/C-A30/! B:4G2/C-B30/! B:4G2/C-C30/! B:32H2/RN10-i/4610X 101 102%
B:32H2/AN10~1/4610X 101 102! B:32H2/RN10-1/4610X 101 102! - -
B:32H2/RN10~-1/4610% 1017102! B:32H2/RN10-1/4610X 161~ 102!
B:32H2/RAN10-1/4610% 101 102! B:32H2/RN10-1/4610X 1017102!
B:32H2/BAN10-1/4610X 101 102! B:32HZ/RN10-1/4610X 1017 102!
B:32H4/RN11~1/4610X 10171027 B:3ZH4/RN11-1/4610X 1017 102!
B:32H4/RN11-1/4610X 101 102! B:32H4/RN11-1/4610X 1017 102!
B:32H4/RN11-1/4610X 1017102! B:32H4/AN11-1/4610X 101 102!
B:32H4/RN11-1/4610X 1017102' B:38A3/D1-2/3.3V ZENER!™
1:39A4/RN17-1/4610X 1017103 [:39A4/RN17-1/4610X 101 103
1:39A4/RN17-1/4610X 1017103 1:39A4/RN17-1/4610X 1017103
1:39A1/RN15-1/4610X 1017103 1I:39A1/RN15-1/4610% 1017103
1:39A1/RN15-1/4610X 101°103 I:39A1/RN15-1/4610X 1017103
I:39A1/RN15~1/4610X 101 103 I:39A1/RN15-1/4610X 1017103
I1:39A1/BN15-1/4610X 101 103 1:39A1/RN15-1/4610X 101103
1:39511nN15-1:4610x:101'103 1:39C7/34D-L7/ND DELDGA™ T:39C7/34D-C7/ND DELDGA
I1:39A3/RN16-1/4610X 101 103 1I1:39A3/RN16-1/4610X 101 103
I:39A3/RN16~1/4610% 1017103  1:39A3/RN16-1/4610% 10T 103

AO 144 2 1:44D6/BNS-1/4610X 102 330 B:44D4/SH-231AM29861AT

Al 44 2 1:44E6/RNS-3/4610% 1027330 B:44D4/SH-22/AM29861A!

A2 44 2 1:44E6/RNS-5/4610X 1027330 B:44D4/5H-21/AM29861A!

A3 #44 2 1:44E6/RN5-7/4610% 102 330 B:44D4/5H-20/AM2986iA!

Ad #44 2 1:44E6/RN5-9/4610X 102 330 B:44D4/5H-19/AM29861A!

AS #44 2 1:44E6/RN6~1/4610X 1027330 B:44D4/5H-18/AM29B61A!

A6 44 2 1:44E6/RN6-3/4610X 102 330 B:44D4/5H-17/AM29861A!

AT 44 2 1:44F6/RN6-5/4610X 1027330 B:44D4/5H-16/AM29861A!

AB 44 2 1:44F6/RNG6-T/4610X 102 330 B:44D4/5H~15/AM29B61A!

A9 nd44 2 1:44F6/AN6-9/4610X 1027330 B:44D4/5H-14/AM29861A!

AAD 7 0:44D6/RN5-2/4610X 1027 330! 1:459C3/15H-4/5IP1MY
1:49C5115J-4/SIPIM3 1749E3/15K-4/SIP1M9 [:49ES5/15L-4/SIP1M9
1:49G5/15N-4/SIP1M9  1:49G3/15M~4/S1P1M9

AAL 7 0:44EG/RNS~4/4610X 102 330! 1:49C3/15H-5/SIPtM9
1:49C5/15J-5/SIPIM3 1:49E3/15K-5/SIPIM9  1:49E5/15L-5/51P1M9
1:49G5/15N-5/SIP1M9 1:49G3/1SM-5/SIPIM9

AAZ 7 0:44E6/RNS-6/4610X 102 330! 1:49C3/15H-T/SI1P1M9
1:49C5/15J-7/SIP1IMI  IT49E3/15K-7/SIPIMS  I:49E5/15L-7/SIP1M9
1:49G5/15N=-7/SIP1M9  1:49G3/15M-7/SIP1MS

AAD 7 0:44E6/RNS5-8/4610X 102 330! 1:49C3/1SH-8/SIPiM9
1:49C5/15J-8/SIPIM9 I1:49EJ/15K-8/SIP1IMS  T1:49ES/1SL-8/SIPIM9
1:49G5/15N-8/SIPIM9  [:49G3/15M~8/SIP1M9

AA4 7 0:44E6 /RANS-10/4610% 102 330! 1:49C3/15H-11/SI1P1M9
1:49C5/15J-11/SIPIMG I1:49E3/15K-11/SIPIMZ I:49E5/15L-11/SIP1iM3
1:49G5/15N-11/SIP1MS 1:49G3/15M~11/S1P1M9

AAS 7 0:44E6 {RN6-2/4610X 102 330! 1:49C3/15H-12/SIP1M9
1:49C5/15J-12/SIP1M9 T:49E3/15K-12/S51P1M9 1:49E5/15L-12/SIPIM9
I:49G5/15N-12/31P1M9 [:49G3/15M-12/SIP1MI

AAG 7 0:44EG/RN6-4/4610X 102 330! 1:49C3/15H-14/SIP1M9
1:49C5/15J-14/SIP1M9 T:4SE3/15K-14/S1PiM9  I:49E5/15L-14/SIP1M9
1:49G5/15N-14/SIP1M9 1:49G3/15M~14/S1P1M9

AAT 7 0:44F6 /ANG-5/4610X 102 330! 1:49C3/15H-15/S1P1M9
1:49C5/15J-15/STPiM9 T:49E3/15K-15/SIPIM9 1:49E5/15L-15/SIP1M9
1:49G5/15N-15/SIP1M8  [:49G3/15M-15/S1PIMO

AAB 7 0:44F6/RNG-8/4610X 102 330! 1:49C3/15H-17/SIP1M%
1:49C5/15J-17/SIP1M9 T:49E3/15K-17/SIPIM9  T1:49E5/15L-17/5IP1M9
1:49G5/15N-17/SIP1M9 1:49G3/15M-17/SIPIM9

AAS 7 0:44F6/RAN6-10/4610X 102 330! 1:49C3/t5H-18/SIP1M9Y
1:49C5/15J-18/SIP1M9 I:49E3/15K-18/SIP1IM9? 1:49E5/15L-18/SIP1M9
1:49G5/15N~18/SIP1M9 1:49G3/15M-18/SIPIM9

ABIT n45 2 T:45E2/7G-19/PAL16R8B! 1:45F2/8H-7/74L5248

ACOND™ 2 0:33B7!28F-J2/ND DELILAH! 1:36B5/14D-6/PAL16R4D

AcT”™ #16 1 T:6D2/10D-18/PALT6RED!

ALUCLK k] 1:33B7/28F-BS/ND DELILAH 1:33A5/7F-5/74F14
0:36F2/9D~1/74F02!

AOK 145 2 B:45C6/6G-19/PAL16R4D! 1:45E7/2D-2/74F74

APR™ 2 B:6D4/5D-19/PAL16R4D! [:7D7/7A-11/7407

BACT™ $12 2 1:12E4/2C-11 /PAL16L8D B:12D6/1C-181/PAL16L3D!

BANKO 5 T:45C6/6G~15/PAL16R4D! T:45C4/9G-15/PAL16R4D!
0:45E3/RN18-4/4610X 101 102! 1:49B6/9H-2174F00 1:49B7/9H-4!74F0D0

BANK1 5 T:45C6/6G-16/PAL16R4D! ~T:45C4/9G-16/PAL16R4D!
0:45D3/RN18-3/4610X 101 102! 1:49D6/9H-10/74F00 [:49D7!9H-12/ 74F 00

BANK2 5 T:45C6/6G-17/PAL16RAD! ~T:45C4/9G-17/PAL16R4D!
0:45D3/RN18-2/4610X 101 102! 1:49F6/8G-10/74F00 [:49F7/8G-12174F00

BAPR™ 3 1:4C6/5C-17/74F244 ~B:4A6/C-A20/! 0:7DT/TA-10/7407!

BBIT a5 2 T:45E2/7G-18/PAL16RBB! [:45F2/8H-1/74LS248

BCGNT25 2 I1:48C4/13F-11/AM29C821 T:50B6/5F-12!PAL1GRED!

BCGNTS50 4 1:44B5/4H-13/AM29CB21 1:44B2/3H-13/AM29C821
1:47D7/4F-3/PALi6L8B 0:48C4/13F-14/AM29C821!

BCGNTSOR™ 2 I1:46C5/2F-9/PALI6LEE 0:48E4/3F-19/PAL16LED!

Printed at: 14:36

i
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M3202C ND120/CX SIGNAL CROSS REFERENCE

BDAP25™ #8 2 0:8€3/3D-15/AM29C821! 1:8E3/4D-10/AM29C821
BDAP5S0™ 4 0:8E3/4D-15/AM29C821! [:12D6/1C-5/PAL16LED
0:48C4/13F-20/AM29CB21!' 1I:S0EG/6F-5/PAL1GRSD
BDAP” 3 1:4C6/5C~137/74F244 B:4A6/C-C18/! 0:7D4/2A-3/7438!
BDRY25™ 5 1:6D2/10D~7/PAL16R8D 1:7D3/2B-1!74F00
0:8C3/3D-18/AM29C821! 1:8E3/4D-7/AM29C821  I:12D2/1iD-4/PAL16L&D
BDRYS0™ 9 I1:6D6/8D-1/PAL16L8E 1:6D4/5D-5/PAL16R4D
1:7D3/2B-2/74F00 1:7D4/2A-2/7438 1:BE3/4D-8'AM29C821  0:8E3/4D-18 AM200821
1:12D2/11D-5/PAL16LAD 1:39C7/34D-Bt1/ND DELDGA I :50E6G(6F-9/PAL16HEN
BDRY75" 2 1:6D6/8D-2/PAL16L8B ©:BE3/4D-17/AM29C82T!
BDRY™ 4 1:4C6/5C-15/74F244 B:4A6/C-A19/' T:7D2/3A-3!/74F241!
0:48F4/7A-1217407!
BD 0 3 B:4AS/C~C3/! B:10D6/6A-11/7dASE48!
1:13E5/8A-18/74ALS534
BD"1 3 B:4AS/C~A3/! B:10D6/6A-10/T4AS648!
I1:13E5/8A-17/74AL5534
BD™10 3 B:4A3/C-CB!! B:10D4/5A-9/74A5648! I[:13E3/9A-14/74ALS534
BD™11 3 B:4A3/C-A8/! B:10D4/5A-8/74A5648! I:13E3/9A-13174ALS534
BD 12 3 B:4A3/C-C9/! B:10D4/5A4-7/74A5648¢ 1:13E3/9A-8/74AL5534
BD 13 3 B:4A3/C-A9/! B:10D4/5A-6/74A5648! [:13E3/9A-7/74ALS5534
BD™ 14 3 B:4A2/C-C10/! B:10D4/5A~5/T4AS6481 1:13E3/9A-4174ALS534
BD™15 3 B:4A2/C-A10/! B:10D4/5A-4/74A5648! 1:13E3/5A-3/74AL3534
BD"16 4 B:4A2/C-B3/! 1B:10D2/4A-11/74AS648!
1:13C5/10A-18/T74ALS534 1:13C3/12A~18 7T4AL5534
BD™17 4 B:4A2/C-B4/! B:10D2/4A-10/74A5648'
I1:13C5/10A-17/74ALS534 1:13C3/12A-17/74ALS534
BD"18 4 B:4A2/C-B5/1 B:10D2/4A-9/7T4AS648!
I1:13C5/10A-14/74ALS534 1:13C3/12A-14/T4ALS534
BD"19 5 B:4A2/C-B6/! B:10D2/4A-8/74A56481
1:13C5/10A-13/T4ALS534 1:13C3/12A-13174ALS534 B:45C6/6CG-12/PAL16R4D!
BD 2 3 B:4A5/C-C4/! B:10D6/6A-9/74A5648! [:13E5/BA-14/74ALS534
BD"20 5 B:4A1/C-B7/! B:10D2/4A~7/74AS648! 1:13C5/10A-8/ T4ALS534
1:13C3/12A-8/T4ALSS34  1:45C6/6G-6/PAL16R4D
BD™ 21 5 B:4A1/C-B8/! B:10D2/4A-6/74A5648! :13C5/10A-7!/T4AL55134
I1:13C3/12A-7/74AL5534  1:45C6/6G~7/PAL1GR4D
BD 22 4 B:4A1/C-B9/! B:10D2/4A-5/74AS648! 1:13C5/10A-4/T4ALS5534
1:45C6/6G-8/PAL16R4D
BD"23 4 B:4A1/C-B10/! B:10D2/4A~4/74AS648!
1:43C5/10A=-3/T74AL5534 1:45C6/6G-9/PAL16R4D
BD"3 3 B:4ASIC~A4/! B:10D6/6A-8/74A5648! 1:13E5/8A-13/T74ALS5534
BD 4 3 B:4A4/C-C5/{ B:10D6/6A-T7/74A56481 1:13ES/8A-8/74AL5534
BD"S 3 B:4A4/C-AS5/!1 B:10D6/6A-6/T74AS648! 1:13E5/8A~T/T4ALSS34
BD6 3 B:4A4/C-C6/! B:10D6/6A-5/74A5648! I:13E5/8A-4/T4AL5534
BD™7 3 B:4A4/C-AG/! B:10D6/6A-4/74A5648! I:13E5/8A~3/74AL5534
BD"8 3 B:4A4/C-C7/! B:10D4/5A-11/74AS5648!
1:13E3/9A-18/74AL5534
BD™9 3 B:4A3/C-AT/! B:10D4/5A~10/T4A5648!
1:13E3/9A-17/74ALS534
BEDO™ 4 0:26D4/27H-14/74PCT244! 1:32F2/32F-1/74PCT245
I1:32F3/33F=-1/74PCT245 1:33B7/28F-B10/ND DELILAH
BEMPID™ 2 0:26D4/27H~16/74PCT244! 1:33B7/28F-R11{ND DELILAH
BERROR™ 3 1:4F4/C-B21/ 1:7D2/3A~171/74F241 T:7D2/3A"S5i74F241!
BGNT25™ 3 1:48C4/13F-9/AM29CB21 0:48C4/13F-17/AM29C821!
1:50E6/6F-7/PAL16R8D
BGNT30" 4 1:12D6/1C-3/PAL16L8D [:48E4/3F-7/PAL16L3D
1:48C4/13F-10/AM29C821 0:4BC4/13F-16/AM29CB21!
BGNT 75" #48 2 1:48E4/3F-8/PAL16LED 0:48C4/13F-15/AM29CRB21"
BGNTCACT " 4 I1:10D6/6A-22/T4AS648 [:10D4/5A~221T4A5648
1:10D2/4A-22/74A5648 0:12D2/11D-19/PAL1GLED}
BGNT™ 13 I1:3A4/16A-6/74L5244 1:10D6/5A-23)74AS648
1:10D4/5A-23/74AS648 1:10D2/4A-23174A5648 1:12D2/11D=-11/PAL16L8D
1:12D6/4C-2/PAL16L8D 1:45C6/6G-11/PAL16R4D 1:45E7/2D-1/74F74
1:48E4/3F-2/PALi6LBD 1:48C4/13F-8/AM29C821 T:5S0B6/5F-17/PALISHED!
1:50E6/6F-4/PAL16R8D 1:50E3/12G-9/74L5123
BINACK™ 2 1:4F4/C-B19/ T:7D2/3A-14/74F2411
BINPUT25~ #8 2 0:8C3/3D-20/AM29C821! 1:BE3/4D-5/AM29C821
BINPUTS0™ k| 1:8E3/4D-11/AM29C821 0:BE3/4D-20/AM29C821!
I1:12E4/2C-4/PAL16L8D
BINPUT7S™ 2 1:7D2/3A-6/74F241 0:8E3/4D-14/AM29CB21!
BINPUT"™ 3 1:4C6/5C-6/74F244 B:4A6/C-A18/! 0:7D6/7A~6/7407!
BINT 10 4 B:4D1/RN3-9/4610X 101 102! 1:4C6/5C-2/74F244
0:4C3/C-A15/"' O0:4iF5714A-8/74LS38!
BINT 11 3 B:4D1/RN3-8/4610X 101 102! 1:4E3/33C-17/74F244
0:4C3/C~C15/ ! - T
BINT 12 4 B:4D1/RN3-7/4610X 101 102! 1:4E3/33C~-15/74F244
0:4C3/C~A16!/! 0:41F4714A-3/74L538!
BINT 13 4 B:4D1/RN3-6/4610X_101_102! I:4E3/33C~13/74F244
Printed at: 14:36 1B/ 6/1987
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BINT 15
BIOXE™

BIOXL™
BLCS™

BLOCK25™
BLOCKL25"
BLOCKL™
BLOCK™
BLRQS0™

BLRQ™

BMCL™

BMEM™

BMINH™
BPERR25™  #8
BPERRS0™
BPERR™

BREF ™

BREQ25™ #te
BREQ50™

BREQ™

BRK™

BSEM™ #50
BSTP
CAD

CA1l

Ca10

cAZ2

CA3

CA4

CAS5

CAG

CA7

CAS8

CA9

CACT25"

CACT™

CAS

CAS™ O #49
Ccas™1 849

Printed at:

0w

=B R R OB RS BB LR R BN R DB

g e

14C3/C-C16/! 0:41F5/14A-6/74L538!
:4D1/RN3-5/4610X 101 102! 1:4E3/33C-11/74F244
:4C3/C-Ci7t! - =

14F5/C-C19/ T:7D2/3A-16/74F241! B:48E4/3F-14/PAL16LED!

=OoWwo

146C5(2F-7/PAL16L8B B:48E4/3F-17/PAL16LAD!
119C6/26B-20/27256 1:19C6/26B-22/27256

:19C4/23B-20/27256 1:19C4123B-22/27256  0:26D4/27H~12! T4PCT2441
:6D6!8D-3/PAL16LEB 0:8C3/3D-14/AN29CB21!

:47D7/4F-2/PAL16L8B 0:48C7/14F-23/AM29C8211

147D7/4F-16/PAL16LEB! 1:48C7/14F-2/AM29C821

:6D6/8D-18/PAL16LAB! I:8C3/3D-11/AM29C821

:48C4/13F-22/AM29C821! 1:50B6!5F-6/PAL16R8D

145E7/2D-6/T4F74! 1:48C4/13F-2/AM29C821

:4FB 1 35A-2/7406! 1:4F6/C-B20/

:4FS/C-C20¢/ 0:7D4/2A-6/7438! 1:45C6/6G-5/PAL16R4D

r4F 71 TA-417407! I1:4FT7/C=-B231}

:8C3/3D-19/AM29C821! 1:BE3/4D-6/AM29C821

:6D6/8D-4/PAL16L8B 0:8E3/4D-19/AM29CR21!

14061 5C-8174F244 0:4A6/C-B18/!

14F4/C-A12/ 0:7D6/7A-8/74071

18C3/3D-16/AM29C821! 1:8E3/4D-9/AM29C821

:6D2/10D-5/PAL1I6R8D ©O:B8E3/4D-16/AM29C821!

:4E3/33C-4/74F244 0:4C2/C-C121)

118P2/15F-9/PAL16LED I:25E6/17F=-9/74F10

:34E3/29H-8/74F32! 1:36E5/13D-7/PALIG6LED  1:36D4/12D-9/PAL16R6D
:39C7/34D-F2/ND DELDGA ©0:39A4/RN17-2/4610X 101 103!
:50B6/5F-13/PALT6RED! -~

:26D4/27H-18/74PCT244! [:33B7/28F-R6/ND DELILAN

:3F4115C~17/74L5244 [:14D6/6C-18174PCT374

124A2/21G-1/PAL16LAD I:25D6/24F-8/TMM2018D 25 [ :25BG/20F-8/TMM2018D 25
125B3/16F-8/TMM2018D 25 1:25G3/21F-21/AM9150 20 [:25D3/23F-8/TMM2018D 25
132D3/25F-231AM29CB2T! - -
13F4/15C-15/7415244 1:14D6/6C-17/74PCT374

:25D6/ 24F-7/TMM2018D 25 1:25B6/20F-7/TMM2018D 25  [:25B3/1GF-7/TMM2018D 25

HHOHHHOI-]HO-cHHOHHHQOHQOOUU}HHHHH

125G3/21F-227/AM9150 20 1:2SD3/23F-7/TMM2018D 25 0:32D3/25F-22/AM29C821!
125D6/24F-19/TMM2018D 25 1:25B6/20F-19{TMM2018D 25

:25B3/16F-19/TMM2018D 25 1:25D3/23F-19/TMM20180 25 0:39C7/34D-G2/ND DELDGA
—_ ) 5 =

- -

b

1:3F4/15C-131741L5244 1:14D6/6C-14{T4PCT374
1:25D6/24F-6/TMM2018D 25 1:25B6/20F-6/TMM2018D 25 I:25B3/16F-6/TMM2018D 25

I1:25G3/21F-23/AM9150 20 1:25D3/23F-6/TMM2018D 25 0:32D3/25F-21/AM29CB21!
1:3F4/15C-11/74LS2447 1:14D6/6C-13/74PCT374 -
1:25D6/24F~5/TMM2018D 25 1:25B67/20F-5/TMM2018D 25 I:25B3/16F-5/TMM2018D 25

1:25G3/21F-1/AM9150 20 1:25D3/23F~5/TMM2018D 25 0:32D3/25F-20/AM29C821!
1:3F4/15C-8/74LS5244 1:14D6/6C-8/T4PCT374 -
I:25D6/24F-4/TMM2018D 25 1:25B6/20F-4/TMM2018D 25  1:25B3/16F-4/TMM2018D 25

1:25G3/21F-2/AM9150 20 1:25D37/23F-4/TMM2018D 25 0:32D3/25F-19/AM29C821!
1:3F4/15C-6/74L5244  1:14D6/6C-7!T4PCII74 -
I:25D6124F-3ITMM20180_25 1:25B6/20F 31TMM2018D 25 I1:25B3/16F-3/TMM2018D 25

1:25G3/21F-3/AM9150 20 1:23D3/23F-3/TMM2018D 25 0:32D3/25F~18/AM29CB21!

1:3F4/15C-4/7415244  I:14D6/6C-4!74PCT374 -
I1:25D6124F~-2/TMM2018D 25 1:25B6/20F-2/TMM201E8D 25 1:25B3/16F-2/TMM2018D 25

1:25G3/21F-4/AM9150 20 1:25D3/23F-2/TMM2018D 25 0:232D3/25F-17/AM29C821!
1:3F4/15C-2/74L5244  1:14D6/6C-3174PCT374 -
:25D6/24F-1/TMM2018D 25 [1:25B6/20F-1/TMM2018D 25 1:25B3/16F-1/TMM2018D 25

-

:25G3121F-5/AM9150 20 I:25D3/23F-1/TMM2018D 25 0:32D3/25F-16/AM29C821!
:3F3/16G-17/74L5243 1:14D5/4B-18/74PCT374

:25D6/24F-23/TMM2018D 25 1:25B6/20F-23/TMM2018D 25
:25B3/16F-23/TMM2018D_ 25 T1:25G3/21F-6/AMI150 20~ 1:25D3/23F-23/TMM2018D 25

e ey

:32D3/25F-15/AM29C821 !

13F3116G-15/74L5244 1:14D5/4B~17/74PCT374

12506/ 24F-22/TMM2018D 25 1:25B6/20F-22/TMM2018D 25
:2533!16F-22ITMM201BD:25 1:25G3/21F-7/AM9150 20° 1:25D3/23F-22/TMM2018D 25

- O

:32D3/25F-14/AM29C821!

:6D4/5D-4/PAL16R4D OQ:8BC3/3ID-17/AM29CB21!
:6D2/10D-12/PAL16RED! 1:6D4/5D-3/PAL1BR4D

:TDTI9D-9/74F02 T1:8C37/3D-8/AM29C821 [:12D2/11D-8/PAL1GLED
:12E4/2C~1/PAL16LED

4987/ 9H-5/T74F00 1:49D7/9H-13/T74F00 I:49F7/8G-13/74F00
T:50E6/6F-14/PAL16RBD!

1:49C3/15H-28/S1P1M8 1:49C3/1SH-2/51P1M9
1:49C5/15J-28/SI1PIM9 [:49C5/15J-2/S5IP1M9S 0:49B7/9H-6/T4F00Q!
1:49E3/15K~-28/SIPIM9 T1:49E3/15K-2/SIP1MS

o e ] O

14:36 18/ 671987
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1:49ES5/15L-28/SIP1M9 [:49E5/15L-2/SIPIM8  0:49D7/9H-11/74F00/
CAS™2 $49 5 1:49065/15N-28/SIPIMS 1:49G5/15N-2/SIP1MI
1:49G3/15M~2B/SIPIM9 1:49G3/15M-2/SIPIMO  0D:49F7/8G-11/74F00!
CBIT #45 2 T:45E2/7G-17/PAL16R8B! 1:45F2/8H-2/74LS248
CBWRITE™ 3 T:7ET/2A-9/7438 [:7D6/7A-5/7407 B:12E4/2C-18/PAL16L8D!
CCLR™ 2 1:25G3/21F-20/AM9150 20 0Q:39C7/34D-J1/ND DELDGA!
cc™o 36 2 I:36E5/13D-2/PAL16L80 T:36D4/12D-16/PAL1GRGD!
ccT1 3 I1:18B2/15F-2/PAL16L8D I:36ES5/13D-3/PALIGLED
T:36D4/12D-15/PAL16R6D!
ccT2 [ 1:6D4/5D-2/PAL16R4D 1:12D2/11D-3/PAL16L8D
1:18B2/15F-3/PAL16L8D 1:24A2/21G-8/PAL16L8D [:36ES/13D-4/PAL16L8D
T:36D4/12D-14/PAL16RGD!
ccT3 3 §:18B2/15F-4/PAL16L8D 1:36ES/13D-5/PAL16LED
T:36047/12D~13/)PAL16R6D!
Do 6 1:3D6/20A-17/74L5244 B:11D5/6B-13/ T4A5646"
0:11G2/RN20-2/4610X 101 102! B:25D6 24F-17/TMM2018D 25!
1:33B7/28F-D17/ND DELILAH ©:35DS/15B~3/ T4PCT244! -
cD1 6 1:3D6/20A-15/T74L5244 B:11D5/6B~14/74A5646!
0:11G2/RN20-8/4610X 101 10Z!  B:25D6!24F-16/TMM2018D 25!
1:33B7/28F~G16/ND DELILAH ©:35D5/15B-5/74PCT244! -
CD10 6 1:3D4/18A~13/740L5244 ©O:11E2/RN19-7/4610X 101 102!
B:11D4/7B-15/74AS646¢ B:25D3/23F~15/TMM2018D 25! 1:33B7/28F-C16/ND DELTLAH
+
0:35D3/14B-7/74PCT244!
cpi1 6 1:3D4/18A-11/74L5244 0:11E2/RN1%-6/4610X 101 102!
B:11D4/7B-16/T4AS646! B:25D3/23F-14/TMM2018D 25! 1:313B7/28F-E14/ND DELILAH
+
0:35D3/14B-9/74PCT244!
CcD12 6 1:3D4/18A~8/74LS244 O:11E2/RN19-5/4610X 101 102!
B:11D4/7B-17/74A5646! B:25D3/23F-13/TMM2018D 25' 1:33B7/28F~A17/ND DELTLAH
+

0:35D3/14B-12174PCT244!
CD13 6 1:3D4/18A-6/T74L5S244 O0:11E2/RN19-4/4610X 101 102!
B:11D4/7TB-18/T4AS5646! B:25D3f23F—11:TMM2ﬂ13D_25! 1:33B7/28F-D15/ND DELILAH

0:35D3/14B-14/74PCT244!
CcD14 6 1:3D4/18A~-4/741.S244 0:11E2/RN19-3/4610X 101 102!
B:11D417B~19/74A5646! B:2503!23F-10JTM§2H1§D_25' 1:33B7/28F-D14/ND DELILAH

0:35D3/14B-16/74PCT244!
CD15 6 1:3D4/18A-2174L5244 0:11E2fRN19-2!4610X_101 102!
B:11D4/7B-20/74AS646! B:25D3/23F-9/TMM2D18D 25! 1:33B7/28F-A16/ND DELILAH

135D3/14B-18/ T4PCT244!
:3D6/20A~13/74LS244 B:11D5/6B-15/T4AS646!
:11G2/RN20-7/4610X 101 102! B:25%D6/24F~15/TMM2018D 25!
:33B7/28F-C17/ND DELILAH 0:235D5/15B-7!74PCT244! -
:3D67 20A-11/74L5244 B:11D5/6B-16/74A5646!
:11G2/RN20-6/4610X 101 1021 B:25D6/24F-14/TMM20180 25!
:33B7/28F-F15/ND DELILAH 0:35D5/15B-9/74PCT244! *
1306/ 20A-8/ 7415294 B:11D5/6B-17/T4AS646!
:11G2/RN20-5/4610X 101 102! B:25D6/24F-13/TMM2018D 25!
133B7/28F-D16/ND DELILAH ©:35D5/15B~12/74PCT244!} -
:3D6120A-6/T4L5244 B:11D5/6B-18/74AS646!
:11G2/AN20=-4/4610X 101 102}  B:25D6/24F-11/TMM201EL 25
:33B7/2BF-G14/ND DELILAH 0:35D5/15B-14/74PCT244! &
:3D6/20A-4/ 7415244 B:11D5/6B-19/ 74A5646!
111F2/8N20-3/4610X 101 102! D:25D6/24F-10/TMM2018D 25!
133B7/28F-F14/ND DELILAH 0:35D5/15B-16G/74PCT244! -
:3D6/20A-2/74L5294 B:11D5/6B-20/74AS646!
:11F2/RN20~-2/4610X 101 102! B:25D6/24F-9/TMM20180 25!
:33B7/2BF-E16/ND DELILAH 0:35D5/15B-18/74PCT244!
:3D4/18A-17/74L5244 0:11F2/RN19-9/4610X 101 102!
:11D4/7B-131 7445646 B:25D3/23F-17/TMM2018D 25! 1:33B7/28F-B17/ND DELILAH

CD3 6

CD5 6

CcD8 6

W H O S O DO DR HO=D

:35D3/14B-3/T74PCT244!
13047 18A-151/7415244 O:11E2/RN19-8/4610X 101 102!
i11D4{7B-14/T4A5646! B:25D3f23F—16ITMM§018ﬁ_25! T:33B7/28F-C15/ND DELILAH

cn9 6

[+ R R =]

+
:35D3/14B~5/74PCT244!

:39C7/34D-N10/ND DELDGA! 1:42B3/32H-11/5C2661

:33187/28F-R10/ND DELILAH! 1:34E3/29H-9/74F32

148C4/13F-7/AM29CE21 0:48C4/13F-19/AM29C821

:S0E6/6F-8/PAL16RBD

16D4/5D-7/PAL16R4D 1:12D2/11D-7/PAL16L8D

148E4/3F-5/PAL16L8D 0:48C4/13F-18/AM29C821!

$12D2/11D-12/PAL16LED! T1:36D4/12D~7/PAL16R6D

13A4116A-8174L5244 1:6D4/5D-6/PAL16R4D

:12D2/11D-6/PAL16L8D 1:12E4/2C-2/PAL16LBD 1:12D6/1C~1 /PAL16L8D
:45C4/9G-11/PAL16R4D 1:48E4/3F-3/PAL16LED 1:48C4/13F-G/AM29C821
:50B6/53F~18/PAL16RBD! [:50E6/6F-3/PAL16R8D 1:50D3/12G-1/741.5123
:8C313D-23/AM29C821) 1:8E3/4D-2/AM29CE21

t4F7I74-317407 1:8C37ID-2/AM29C821

:3907134D-F11!ND_DELDGA! 1:40D7/35C-2/MC68705U3 1:41E4/28A-1/74L5273

CEUART ™~
CGABRK™
CGNT25"

W

CGNTS0™ 4

CONTCACT ™ 2
CGNT ™ 11

CLEAR25™ #8 2
CLEAR™ s

OO HMHMHHD S HH=000O

Printed at: 14:36 18/ G/1987
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CLOSC
CLRERR™
CLRQ™
CMWRITE™
CON
CONSOLE™
CONTINUE™

CON~

CORR™

CPN10
CPN11
CPN12
CPN13
CPN14
CPN15
CPN16
CPN17
CPN18
CPN19
CPN20
CPN21
CPN22
CPN23

CRQ™
CSAD

CSA1
CSal0
CsAal1l

csal12
CSA2

CSA3
C5A4
CSAS
CSA6
C5A7
CSA8
CSAS
CSALUIOQ
CSALUI1
CSALUIZ
CSALUI3

Printed at:

#46

#12

S b

TOoOHOW—~DEmwmo -~

ORI CNO=O0~O = OmOHOHOHHORDOHOROHR~ODOROWORORONONONODNONOWODOROMO O~
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13A4/16A-41T4L5244 1:3A7/21A-11/74L5374

(1TET/31G-13/AM29841 [:34D3/19F-1/PAL16R4D 1:34D4722F-11PALIGR4D
;36B5/14D-1/PAL16R4D I:36B3/15D-1/PAL16R4D O0:36F2/14C-3/T4F00!
:39A1IRN15—ZI4610X_101_103! 1:39C7/34D-D1/ND DELDGA 1:42C56/33G-13 AM29CE21

:38D1/13C-2/74L5393 1:38E2/13C-12/74L5393
:38B3/12F~8/74S132! [:39CT7/34D-AS/ND DELDGA

146CS5/2F-17/PAL16L8B! 1:46D2/1H-11/AM29833

146D4 ! 2H~11/AM29833

145C4/9G-18/PAL16R4D! 1:5086/5F-5/PAL16RSD

112E4/2C-17/PAL16LSD!

1 25E6/17F-10/74F10 B:25F7/SW1-3/SECME090320102!

125F7/LED1-2/RED! T1:26D4/27H-11/74PCT244  1:26D4/27H-13/74PCT244
:2E2/RN1-9/4610X 101 102! 0:2D5/A-C21/! 0:2D5/A-C30/!

141G312A-1117438T 1742C6133G-6/AM29C8E21

:4D1/RN3-4/4610X 101 102! [:4E3/33C-6/74F244

:4C21C-B15/! - T

:25F715W1~1/SECMEDS0320102!

:25F6/RN14-3/4610X 101 1024 1:26D4/27H-15/74PCT244 1:27D6/19G-1/74FCT521A

14TC217C=-14174PCT374 B:47TB1/RN4-2/4610X 101 222!
149C3/15H-24/SIP1M9!  0:49C5/15J-24/STP1M9! ~ 0:49E3/15K-24/SIP1MG!
149ES/15L-24/SIPIM9!  0:49G5/15N-241SIPIMS! 0:49G3/15M-24/5TPIMI!
:25B6/20F-17/TMM2018D 25! I1:27D6/19G-18/74FCTS214A
:31D5/10G-3/74PCT244 |~

:25B6/20F-16/TMM2018D 25! 1:27D6/19G-16/T74FCTS21A
131D5/10G-5/T4PCT 244!

125B6/20F-15/TMM2018D 25! 1:27D6/19G-14/74FCTS21A
131D5/10G-71T4PCT244 1"

:25B6/20F-14/TMM2018D 25! [:27D6/19G-12/74FCT5214
:31D5/10G-9 T4PCT244 !

:25B6/20F~13/TMM2018D 25! 1:27D6/19G-9/74FCT321A
:31D5/10G-12/74PCT2447

:25B6/20F~-11/TMM2018D 25! 1:27D6!19G-7/74FCT521A
131D5/10G-14/74PCT2447

:25B6/20F-10/TMM2018D 25! 1:27D6/19G-5/74FCT521A
:31D5/10G-161T4PCT2447T

12586/ 20F-9/TMM2018D 25! T:27D6/19G-3/74FCTS21A
:31D5/10G-18! 74PCT244!

:25B3/16F-17/TMM2018D 25! 1:27D3/18G-18/74FCTS21A
131D3/11G~3/74PCT2441

:25B3/16F~-16/TMM2018D 25! 1:27D3/18G-16/74FCTS21A
131D3/11G~5/T74PCT2441

:25B3/16F-15/TMM2018D 25! 1:27D3/18G-14/74FCT521A
:31D3/11G-7/74PCT2441"

:25B3/16F-14/TMM2018D 25! [:27D3/18G-12/74FCT521A
:31D37/11G-9174PCT244!

:25B3/16F-13/TMM2018D 25! 1:27D3/18G-9/ 74FCTS521A
13103/ 116G-12/74PCT2447

125B3/16F~11/TMM2018D 25! 1:27D3/18G-7/T4FCT521A
:31D3/11G-14/74PCT2447

16D2/10D-2/PAL16RSD B:45C4/9G-131/PAL16R4D!
t17E4/3tF~11/AM29841 I1:17E5/32G-11/AM29841
:33B7/28F-L3/ND DELILAH!

:17E4/31F~10/AMZ9841 1:17E5/32G-10/AM29841
:33B7/28F-P1/ND DELILAH!

:17D2/29H-4/74F32 I:17E2/30K-7/74F373
133B7/28F-Q2/ND DELILAH!

:17D1/29H-1/74F32 1:17E2/30H-4/74F373
:33B7/28F-N4/ND DELILAH!

:17E2/30H-3/74F373 0:33B7/28F-S1/ND DELILAH!
:17E4/31F-91AM29841  T:17E5/32G-9/AM29841
:33B7/28F-L2/ND DELILAH!

117E4/31F-8/AM29841 I:17ES/32G-8/AM29841
:33B7/28F-Q1/ND DELILAH!

:17E4/31F-7/AM29841 1:17E5/32G-7/AM29841
:33B7/28F~M4/ND DELILAH!

117E4/31F-6/AM2T841 T:17E5/32G-6/AM29841
:33B7/28F~L4/ND DELILAH!

:17E4/31F-5/AM29841 1:17E5/32G-5/AM29841
:33B7/28F-P2/ND DELILAH!

t17E4131F-4/AM29841 1:17ES/32G-4/AM29841
:33B7/28F-N2/ND DELILAH!

117E4/31F-3/AM29841 I:17ES/32G-3/AM29841

1 33BT7/28F=-R1/ND DELILAH!

:17E4/31F-2/aM25841 1:17ES/32G-2/AM29841
:33B7/28F-N3/ND DELILAH!

:20C3/19B-2/74L5245! B:21B6/18D-15/IDT6168A 20!
122B6/18C~15/IDT6168A 201 1:33B7!28F-C1/ND DELILAH
:20B3/16B-9/74LS245! B:21B4/17D-12/ IDT6168A 20!
122B4/17C-12/IDT6168A 20! I:3387/28F-114/ND DELTLAH
:20B3/16B-8/74LS245! ~B:2104/17D-13/1DT6168A™ 20!
:22B4/17C-13/IDT6168A 20! 1:33B7/28F-D2/ND DELILAH
:20B3/16B-7/74L5245! ~B:21B4/17D-14/IDT6168A 20!

14:36 187 671987



M3202C ND120/CX SIGNAL CROSS REFERENCE Page 7

B:22B4/17C-14/IDT6168A 20! 1:33B7/28F-D3/ND DELILAH

CSALUI4 4 B:20B3/16B-6/74L5245! ~“B:21B4/17D-15/IDT6168A° 20!
B:22B4/17C-15/1DT61684A 20! 1:33B7/28F-F4/ND DELILAH

CSALUIS 4 B:20B3/16B~5/74LS245! ~B:21B2/16D-12/IDT6168A 20!
B:22B2/16C-12/IDT6168A 20! 1:33B7/28F-G4/ND DELTLAH

CSALUIG 4 B:20B3/168-4/74LS245! ~B:21B2/16D-13/INT6168A 20!
B:22B2/16C~-13/IDT6168A 20! 1:33B7/28F-D1/ND DELILAH

CSALUIT 5 B:20B3/16B-3/14LS24%! ~B:21B2/16D-14/IDT6168A 20!
B:22B2/16C-14/IDT6168A 20! 1:33B7/28F-E4/ND DELILAH 1:3683/15D-6/PALIGR4D

CSALUIS 5 B:20B3/16B-2{74L5245! ~B:21B2/16D-15/IDT6168A 20!
B:22B2/16C-15/IDT6168A 20! 1:33B7/28F-A1/ND DELILAH T[:36B3/15D-5/PAL16R4D

CSALUMO 5 B:20B4/20B-5/74L8245' ~B:21C2/20D-12/IDT6168A 20!
B:22C2/20C-12/IDT6168A 20! 1:33B7/28F-C2/ND DELILAH I:36B3/15D-4/PAL16R4D

CSALUMS 5 B:20B4/20B-4/74L5245! ~B:21C2/20D-13/IDT6168A 20!
B:22C2/20C-13/IDT6168A 20! 1:33B7/28F-C3/ND DELILAH 1:36B3/15D-3/ PAL16R4D

CSBITO 4 B:20C7/29B~9/74LS245! ~B:21F7/31D-12/IDT6168A™ 20!
B:22F7/31C-12/1DT6168BA 20! 1:3387/28F-BG/ND DELILAH

CSBIT1 4 B:20C7/29B-8/74LS245! ~B:21F7/31D-13/IDT6168A™ 20!
B:22F7/31C-13/IDT6168A 20! 1:33B7/28F-D8/ND DELTLAH

CSBIT10 4 B:20B7/28B-7/74LS245! ~B:21F4/29D-14/IDT6168A 20!
B:22F4129C-14/IDT6168A 20! 1:33B7/28F~A3/ND DELILAH

CSBIT11 4 B:20B7/28B-6/74L5245! ~B:21F4/29D-15/IDT61684A 20!
B:22F4/29C-15/IDT6168A 20! 1:33B7/28F~-C6/ND DELILAH

CSBIT12 4 B:20B7/28B-5/74L5245! ~B:21F2/28D-12/IDT6168A 20!
B:22F2/28C~12/IDTG168A 20! I:33B7/28F-B3/ND DELILAH

CSBIT13 4 B:20B7/28B-4/74L5245! ~B:21F2/28D-13/1DT6168A 20!
B:22F2/28C-13/IDT6168A 20! I:33B7/28F-C5/ND DELILAH

CSBIT14 4 B:20B7/28B-3/741L5245! ~B:21F2/28D-14/IDT61684 20!
B:22F2/28C-14/IDT6168A 20! [:33B7/28F-AZ/ND DELILAH

CSBIT15 4 B:20B7/28B-2/74LS245! “B:21F2/28D-15/IDT6168A 20!
B:22F2/28C-15/1DT6168A 20! 1:33B7/28F-B4/ND DELILAH

CSBIT2 4 B:20C7/29B-7/74L5245) ~B:21F7/31D-14/1DT6168A™ 20!
B:22FT/31C-14/IDT6168A 20! 1:33B7/28F-A5/ND DELILAH

CSBIT20 4 B:20C6/27B~5/74LS245! ~B:21D6/26D-12/IDT6168A 20!
B:22D6/26C-12/IDT6168A 20! 1:33B7/28F~P4/ND DELILAH

CSBIT3 4 B:20C7/29B-6/74L5245! “B:21F7/31D-15/1DT6168A 20!
B:22F7/31C-15/1DT6168A 20! 1:33B7/28F-B7/ND DELILAH

CSBIT4 4 B:20C7/29B-5/74L5245! B:21F6/30D-12/[DT6163A 20!
B:22F6/30C-12/IDT6168A 20! 1:33B7/28F-B5IND DELILAH

CSBITS 4 B:20C7/29B-4/74L5245! ~B:21F6/30D-13/1DT6168A 20!
B:22F6/30C-13/1DT6168A 20! [:33B7/28F~C7IND DELILAH

CSBITE 4 B:20C7/29B~3{74L5245! ~B:21F6/30D-14/IDT6168A 20!
B:22F6/30C-14/IDT6168A 20! 1:33B7/28F-A4/ND DELILAH

CSBIT7 4 B:20C7/29B-2/74L5245! ~B:21F6/30D-15/IDT6168A™ 20!
B:22F6/30C-15/IDT6168A 20! 1:33B7/28F-D7/ND DELILAR

CSBITS 4 B:20B7/28B-9/74L5245! ~B:21F4/29D-12/IDT6168A™ 20!
B:22F4/29C-12/1DT6168Aa 20! 1:33B7/28F-D6/ND DELILAH

CSBIT9 4 B:20B7/28B-8/74LS245! “B:21F4/29D-13/IDT6168A 20!
B:22F4/29C-13/IDT6168A 20! 1:33B7/28F-E7/ND DELILAH

CSCAD 3 I:17ET/31G~11/AM29841 ~1:32D3/25F-2/AM29C821 ~
0:33B7/28F-P14/ND DELILAH!

CSCA1 3 I1:17E7/31G-10/AM25841 1:32D3/25F-2/AM29C821
0:33B7/28F-P16/ND DELILAH!

CSCA2 3 I1:17E7/31G-9/AM29841 1:32D3/25F-4/AM29CE21
0:33B7/28F-P15/ND DELILAH!

CSCA3 3 I:17E77/31G-8/AM29841 1:32D3/25F-5/AM29C821
0:33B7/28F-P17/ND DELILAH!

CSCA4 3 1:17E7/31G-7T/AM29841 [:32D3/25F-6/AM29C821
0:33B7/28F-L14/ND DELILAH!

CSCAS 3 I1:17E7/31G-6/AM29841 [:32D3/25F-7/AM29C821
:33B7/28F-M14/ND DELILAH!

CSCAG 3 1:17E7/31G-5/AM29841 1:32D3/25F-8/AM29C821
0:33B7/28F-N17/ND DELILAH!

CSCAT 3 I:17E7/31G-4/AM29841 1:32D3/25F-9/AM29CE21
0:3387/28F-N15/ND DELILAH!

CSCAS 3 I1:17E7/31G-3/AM29841 1:32D3/25F-10/AM29C821
0:33B7/28F-M16/ND DELILAH!

CSCA9 3 I1:17E7/31G-2/aM29841 1:32D3/25F-11/AM29C821
0:33B7/28F-N16/ND DELILAH!

CSCISELO 4 B:20B4/208-3/74L5245! B:21C2/20D-14/IDT6168A 20!
B:22C2/20C-14/1DT6168A 20! 1:33B7/28F-B11/ND DELILAH

CSCISEL1 4 B:20B4/20B-2/7415245! ~B:2iC2/20D-15/1DT6168A 20!
B:22C2/20C-15/IDT6168A 20! 1:33B7/28F-A10/ND DELILAH

CSCOMMO 8 1:3A7/21A-13/74L5374 B:20C4/21B-9/74L5245!
B:21CT7{23D-12/IDT6168A 20t B:22C7/23C-12/IDT6168A 20!
I1:33B7/28BF-G17/ND DELITAH 1T:34D4/22F-6/PAL16R4D T:39C7!34D~L5/ND DELDGA
0:39A3/RN16~2/4610X 101 103! -

CSCOMM1 8 I1:3AT/21A-8/T4LS374 B:Z20C4/21B-8/74L5245!
B:21C7/23D-13/IDT6168A 20! B:22C7/23C-13/IDT6168A 20!
[:33H7/28F-H15/ND DELITAH 1:34D4/22F-5/PAL16R4D 0:39B1/RN15-10/4610X 10! 103

+ !
I:39C7/34D-M4/ND DELDGA
CSCOoMM2 8 I1:3A7/21A-7/74L5374 B:20C4/21B-7/74L5245!
B:21C7/23D-14/1DT6168A 20! B:22C7/23C-14/IDT6168A 20!

Printed at: 14:36 13/ 6/1987
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:33BT/28F~F17/ND DELILAH 1:34D4/22F-4/PAL16R4D 0:39A1/RN15-9/4610X 101 103!
:39C7/34D-N3/ND DELDGA 7=
:3ATI21A-4/74L5374 B:20C4/21B-6/74L5245!

:21C7/23D0-15/IDT6168A 20} B:22C7/123C-15/IDT61684 20!
:33B7f23F—H14rND_nzL1fAM 1:34D4/22F-3/PAL16RAD  D:39A1/RN15-8/4610X 101 101

CS5COMM3 8

Lo+ I i ]

+
139C7134D~M3/ND DELDGA

:3A7/21A-3/74LS374 B:20C4/21B-5/74L5245!

121C6/220-12/1DTG168A 20! B:22C6/22C-12/IDTE168A 20!

:33B7/28F-E17/ND DELITAH 1:34D4/22F-2!/PAL16R4D O:39A1/RN15-7/4610X 101 103!

CSCOoMM4 8

O e

:39C7T/34D-L4/ND DELDGA

:20B6/24B-7/74L5245! B:21D4/25D-14/IDT6168A 20!

122D4/25C-14/1IDT6168A 20! [:36B5/14D-2/PALT6R4D 1:36D4!12D-4/PAL1ER6D
:20B6/24B-6/74L5245! TB:21D4/25D-15/IDT6168A 20!

:22D4/25C-15/IDT6168A 20! 1:36B3/15D-2/ PALTGR4D

120C6/27B-4/74LS245! ~B:21D6/26D-13/IDT6168A 20/

122D6/26C-13/1INTE168A 20! 1:36B5/14D-3/PALTGR4D

120C6/27B-2174L5245!) ~B:21D6/26D-15/IDT6168A 20!

122D6/26C-15/1DT6168BA 20! 1:33B7/28F-G3/ND DELILAH {:36B5/14D-4/PAL1GR4AD
:5S0B6/5F-14/PAL16RBD! -

120C4/21B-4/74L5245! B:21C6/22D-13/IDT6168A 20!

:22Cﬁl22C-13JIDT6158A_20! 1:33B7/28F-E1 IND DELILAH I:34D3!19F-2/PALiGRAD

CSOELAYOD S
CSDELAY1 4
CSDLY 4
CSECOND 5

CSEM™ S50 1
CSIDBSO 7

ram-—lmtug::mmmmuﬂ—'

:39C7/34D~C2/ND DELDGA ©:39A3/RN16-9/4610X 101 103!
120C4/21B-3/741L5245! B:21C6/22D-14/IDT6168A 207

CSIDBS1 7
:122C6/22C-14/IDT6168A 20! 1:33B7/28F-E3/ND DELILAH 1:34D3/19F-3/PAL16R4D

oW~

:39C7!34D—DSIND_DELDGA 0:39A3/RN16-8/4610X 101 103!
120C4/21B-2/74L8245! B:21C6/22D-15/1{DT6168A 207
:22CGIZ2C—15!IDT6168A_20! 1:33B7/28F-F2/ND DELILAH 1:34D3/19F-4/PAL16R4D

CSIDBSZ2 7

W~

+
:39CT/34D-C4/ND DELDGA 0:39A3/BN16-7/4610X t01 103!

:20B4/20B-9/74L5245! B:21C4/21D-12/IDT6168A 207

122C4/7/21C-12/IDT6168A 20! 1:33B7/28F-E2/ND DELILAH 1:34D3/19F-5/ PAL16GR4D

CS1pRs3 T

-0

:39C7/34D-A2/ND DELDGA 0:39A3/RN16-6/4610X 101 103!
:20B4/20B-8/74L5245! B:21C4/21D-13/IDT6168A 207

CSIDBS4 7
:22C4/21C-13/1DT6168A 20! 1:33B7/28F-F1/ND DELILAH 1:34D3/19F-6/PAL16R4D

-

139C7/34D-A3/ND DELDGA 0:39A3/RN16-5/4610X 101 103!
120C6/27B-3/74L8245! B:21D6/26D-14/IDT6168A 207
122D6126C~14/IDT6168A 20! 1:33B7/28F-G1/ND DELILAH [I:36BS/14D-5PAL1GR4D
:3ATI21A-17/74L5374 B:20B4/20B-7/74L5245!
:21C4/21D-14/IDT6168A 20! B:22C4/21C-14/IDTG16BA 20!
:33B7/28F-H13/ND DELITAH 1:34D4/22F-8/PAL16R4D T:39C7/34D~N2/ND DELDGA
:39A3/RN16-4/4610X 101 103! -
13A7121A-14/74L5374 BT20B4/20B-6/741.5245!

121C4/21D-15/1DT6168A 20! B:22C4/21C-15/1DT6168A 201
:33B7/28F~F16/ND DELILAH 1:34D4/22F~T7/PAL16R4D T:3907/34D-K3/ND DELDGA
:39A3IRN16~3/4610X 101 103! -
:20C3/19B-6/74L5245! B:21B7/19D-15/1DT6168A 20!
:22B7/19C-15/1IDT6168A 20! 1:33B7/28F~H2/ND DELILAH
120C3/19B-5/74L5245! B:21B6/1BD-12/IDTG168A 20!
:22B6/1BC~12/IDT6168A 20! 1:33B7/28F-G2/NI DELILAH
:20C6/27B-9/74L5245! ~B:21D7/27D-12/IDT6168A™ 20!
122D7127C~12/IDT6168A 20! 1:33B7/28F-H1/ND DELILAH
:20C6/27B-8174L5245! ~B:21D7/27D-13/IDT6168A 20!
:22D7/27C-13/1DT6168A 20! 1:3387/28F~H4/ND DELILAH

12006/ 27TB-7174L5245! ~“B:21D7/27D~14/IDT6168A 20!
:22D7/27C-14/1DT6168A 20! 1:33B7/28F-J1/ND DELILAH
:20C6/27B~6/74LS245! ~B:21D7/27D-15/IDT6168A 20!

122D7/27C-15/ IDT6168A 20! 1:33B7/28F-H3/ND DELILAH
120C3/19B-9/74L5245! “B:21B7/19D-12/1DT6168A 20!
122B7/19C-12/1DT6168A 201 1:33B7/28F-52/ND DELILAH
:20C3/19B-8/74L5245! “B:21B7/19D~13/IDT6168A™ 20!
:22B7/19C-13/IDT6168A 20! 1:33B7/28F-Q3/ND DELILAH
:20B6/24B-9/74LS245! ~B:21D4/25D-12/IDT6168A™ 20!

122D4/25C-12/ IDT6168A 20! I:33B7/28F-S3/ND DELILAH
120C3/19B-4/74L8245! ~B:21B6/18D-13/IDT6168A 20!
122B6/1BC-13/IDT6168A 20! 1:33B7/28F-Di10/ND DELILAH
:20C3/198~3/74L5245! ~B:21B6/18D-14/IDT6168A 20!
:2286/18C-14/1DT616BA 20! 1:33B7/28F-A9/ND DELILAH
:20B6/24B-5/74LS245) “B:21D2/24D-12/1DT6168A 20!
122D2/24C-12/IDT6168BA 20! [:33B7/28F-R4/ND DELILAH
:20BB/24B-4/74L8245! “B:21D2/24D-13/IDT6168A 20!
:22D2/24C-13/IDT6168A 20! 1:33B7/28F-54/ND DELILAH
:20B6/24B-3/74L5245! ~B:21D2/24D~14/IDT6168A 20!

12202724C-14/ IDT6168A 20! 1:33B7/28F-P5/ND DELILAH
120B6/24B-2/74L5245! ~B:21D2/24D-15/IDT6168A 20!

122D2/24C-15!/ IDT6168A 20! 1:3387/28F-P6/ND DELILAH
:20B6/24B-8/74LS245! ~B:21D4/25D-13/IDT6168A™ 20!
:22D4/25C-13/IDT6168A 20! I:33B7/28F-N7/ND DELILAH
120C3/19B-7/74LS245! ~B:21B7/19D-14/IDT6168A™ 20!

CSLOOP 5

CSMISO0 8

CSMIS8Y B

CSRASELO 4
CSRASEL1 4
CSRBO 4
CSRB1 4
CSRB2 4
CSRB3 4
CSRBSELO 4
CSRBSEL1 4
CSSCOND 4
CSSST0 4
CSSST1 4
CSTS3 4
€STS4 4
CSTS5 4
CSTS6 4

CSVECT 4

u:lu:lu:muau:p:u:mu:lu:mmmmu:l_mmmmmmmmmmwmmmmwo'ﬂwﬁo»-mnmmu

CSXRF 4

Printed at: 14:36 18/ 6/1987
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1 22B7/19C-14/IDT6168A 20! 1:33B7/28F-R5/ND DELILAH

.

CX 2 :36D4/12D-18/PAL16R6DT  1:41C5/25A-2174PCT244
cYDp” 2 1 25F5/18F~6/PAL16R4D B:J)B6E5/13D-17/PAL16LED!
DAP™ 4 16D4/5D-18/PAL16R4D!' 1:7D4/1F-11/74F04

139C7/34D-MS/ND DELDGA 0:J9A4/RNL17-5/4610X 101 103!
:41F4/11B-5/74L504 0:42B3/32H-14/8C2661! ~—

:42C5/RN7-3/4610% 101 103! [:42C6/33G-3/AM29CB21

1606/ 8D-5/PAL16LAE I1:10D6/6A-1/74AS648

:10D4/5A-1/74AS5648 1:10D2/4A-1/74AS648 0:12DG6/1C-19/PAL16LAD!
:45C6/6CG-1/PAL16R4D 1:45C6/6G=2/PAL16R4D

145E2/7G-16/PAL16R8B! 1:45F2/8H-6/74L5248

:46D2{1H-23/AM29833' 0:46E1/RN2i-2/4610X 101 103!
149C3/15H-3/SIP1MS! B:49E3/15K-3/SIPIM9?" BT49G3/15M-3/SIPIMS!
46021 1H~22 1 AM298331 0:46E1/RN21=-3/4610X 101 103
:49C3/15H-6/SIPIM9! B:49E3/15K-6/SIPIMS!'T  BI49C3/ 15M-6/SIP1IMY!
146D4/2H-22/AM29833! 0:46E2/RN22-1/4610X 101 103:
149C5/15J-6/SIPIMS!  B:49E5/i5L-G/SIPIMI!” BI49G5/ 15N-6/SIP1M9!
146D4/ 2H-21/AM2983 3! t46E21RN22-4/4610X 101 103!
149C5/15J-10/SIP1MS! :49E5/15L~10/SIPIMT! " B:49G5/1SN-10/SIP1M9!
:46D4/2H-20/AMZ29833! :46F2/RN22-5/4610X 101 103
149C5/15J-13/SIP1MI! 149ES/15L-13/SIPIMI!  ~B:49G5/15N=13/STIP1IM9!
14604 /2H~-19/AM29833! :46F2/RN22-6/4610X 101 103!
149C5/15J-16/SIP1MO! {49E5/15L-16/SIPINT! T~ B:49G5/15N-16/SIP1Mg!
:46D4/2H-18/AM29833) {46F2/RN22-7/4610% 101 103!

14905 /153-20/SIP1IMY! T49E5/15L-20/SIP1MD: T H:I49G5/1SN-20/SIP1MOL
146D4 1 2H-17/AM29833! :46F2/RN22-8/4610X 101 103!
:49C5/153-23/SIP1MI! (49E5/15L-23/SIP1MIt T B:-49G5/15N-23/SIP1MY!
14604/ 2H-16 1 AM298331 146F2 {RN22-9/4610X 101 103!
:49C5/15J-25/SIPiM9! {49E5/15L-25/SIP1MI!  TB:49G5/15N-25/51P1M!
146D4/ 2H-15/AM29833! :46F2/RN22-10/4610X 101 103!
:49C5/15J-29/SIPIMS  0:49C5/15J-26/SIPIMI'~  [749E5/15L-29/SIP1MY

DA™ 4
DBAPR 7
DBIT #45 2
DDo 5
DD1 5
DD10 5
DD11 5
BpD12 5
DD13 5
Db14 5
DD1S 5

D16 S

CpogowoOROoOmMOoOmO

pD17 8

149E57/15L-26/SIPIMS! I:49G5/15N-29/SIP1M9 0:49G5/15N=-26/SIP1MO!
Dp2 5 146D2/1H-21/AM29833t 0:46E1/RN21-4/4610X 101 103!
:49C3/15H-10/SIP1M9! B:49E3/15K-10/SIPIMT! “B:49G3/15M-10/SIP1MI!
Dp3 L 146D2/ 1H-20/AM29833! 0:46F1/EN21-5/4610X 101 103!
:49C3/15H~13/SIPIM9! B:49E3/15K~13/SIPIMI! ~B:49G3/15M-13/SIP1MG!
DD4 5 :4GD2/1H-19/AM29B33! 0:46F1/RN21-6/4610X 101 103!
:49C3/15H-16/SIP1M8! B:49E1/15K-16/SIPIM3! ~B:49G3/!15M-16/SIPIMI!
DDS 5 :46D2/1H-18/AM29833! 0:46F1/RN21-7/4610X 101 103!
:49C3/15H-20/S1P1M9! B:49E3/15K-20/SIPiMS! ~B:49G3/15M-20/SIP1MO!
nDé 5 14602/ 1H-17/AM29833! 0:46F1/RN21-8/4610X 101 103!
:49C3/15H-23/SIPIM9!  B:49E3/15K-23/SIPIMI! TH:49G3/15M-23 ISIP1MY!
0:46F1/RN21-9/4610X 101 103!
49C3/15H-25/SIP1M9! B:49E3/15K=-25/SIP1M3! dB:dSGJ*lSM—ZS!SIPlMS'
DDB 8 146D2/1H-157/AM29833' 0:46F1/KN21-10/4610X 101 103}
149C3/15H-29/SIPIM9 0:49C3/ 15H-26/SIPIMO!™  [:49E3/15K~-29/SIPIMY
149E3/15K~26/SIPIM9! 1:49G3/15M-29/SIPIM9 0:49G3/ 15M-26/51P1M9}
DD9 5 146D4/2H-23/AM29833! G:46E2/RN22-2/4610X 101 103!
:49C5/15J-3/SIP1M9! B:49E5/15L-3/SIPIMO}™ BT49G5/15N-3/SIPtMI!
DDBAPR #4s 2 :45C6/6G-18/PAL16R4D! 1:45E7/2D-3/74F74
DISB™ #46 1 :46C5/2F-16/PAL16LBB!
DISP1 B40 2 :40D7/35C-12/MC68705U3! [:40E3/35A-13/7406
DISP2 ’40 2 :40D7/35C-13/MC68705U3! [:40E2/35A-11/7406
DISP3 %40 2 :40D7/35C-14/MC68705U3!  [:40E2/35A-9/7406
DISP4 #40 2 :40D7/35C-15/MC68705U3! 1:40E2/35A-5/7406
DISPS f140 2 :40D7/35C-16/MC68T05U3!  I:40E1/35A-317406
pIs” f46 3 :46C5/2F-19/PAL16L8B! 1:46D5/14G-13/74F08
146D5/ LEDS-2/RED!
DLYOD™ #36 2 :36B5/14D-19/PAL16R4D! [:36D4/12D-3/PAL16R6D
DLY1™ £36 2 :36B3/15D~12/PAL16R4D! [:36D4/12D-2/PAL16R6D
DMAL2"™ #36 1 :36B5/14D-15/PAL16R4D!
DMAP™ #36 1 :36B5/14D-14/PAL16R4D!
DOREF ™ 46 1 :6D2/10D-17/PAL16RBD!
DOUBLE 2 124A27/21G~6/PAL16LED 0:33B7/28F-A7/ND DELILAH!
DP™1 3 :2F2/RN2-2/4610X 101 102! [:2H3/A-C257
140E3/35A-1217408!
DP 2 3 :2F2/AN2-3/4610X 101 102! [:2H4/A~C26!
140E2/35A-1017406¢
DP™3 3 12F2/RN2-4/4610X 101 102! 1:2H4/A-C27/
:40E2/35A-8/74067
DP 4 3 12G2/RN2-5/4610X 101 102} I:2H4/A-C28/
140E2135A-6/7406T7
DP°S 3 12G2/RN2-6/4610X 101 102! 1I:2H4/A-C29/
:40E1/35A-4/7406T ~
DSR~ 4 12D37Aa-C11 1! B:2G3/A-A121! B:2G2/RN2-7/4610X 101 102!
:2G3/A-C9/! -
DpsSTB™ 5 111D5/6B-1/74A5646 1:11D5/6B-2/74A5646
111D4/7B-1/74A5646 1:11D4/7B-2/74A5646 B:12D2i/11D-17/PAL16L8D!
pT” 2 125F5/18F-2/PAL16R4D ©:39C7/34D-K1/ND DELDGA!
DvACe” 2 124A2121G6~3/PAL16LBD 0:39C7/34D-G1/ND DELDGA!
EADR”™ 5 :6D4/5D-12/PAL16R4N! I1:12E4/2C-3/PAL16LED

:14D6/6C-1/74PCT374 T1:14D5/4B-1/74PCT374 1:14D313B-1/74PCT374
:2E2/RN1-7/4610X 101 102! 0:2D4/A-C19/!
142C6733G~4/AM29C821

B
T
1
B
1
I
i}
I
H
I
T
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
1
0
B
B
B
B
B
B
B
B
B
B

DD7 5 B:46D2/iH-16/AM29833!
B
B
1
0
B
B
B
B
B
B
B
B
B
0
B
B
B
T
T
T
i
B
o]
B
o]
B
0
B
0
B
(8]
B
B
1
I
1
1
B
I
EAUTO"™ 3 B
1

Printed at: 14:36 18/ 611987
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EBADR
EBD™
EBUS

EBUS”
ECCR

ECD™
ECREQ
ECSD”
ECSL”
ECSR™
EDO™
EHISEG
EIOD™
EIOR™
EIPL”
EIPUR™
EIPU~

ELOWSEG™
ELOW

EMCL™
EMD~
EMIDSEG“
EMPID
EMP”
EORF
EPANS™
EPEAL"
EPEA™
EPESL”
EPES”
EPMAP™
EPTI™

~

EPT
ERF™
ESTOF~

ETRAP™
EUPP”

EWCA™
EW" 0
EW 1
EW"2

Printed at:

Hi8

#45

#45

n45

#47

#47

WNMNMNNNN L4118 V]

- P

B [

&

HOHDHNPODOEA - et Ot = D) = D00 - e

- e

ol N - B R - R B I . I e - e B - e N R A -

- -

—

[« =R RN NN

:10D6/6A-21T4A5648 1:10D4/5A-21T4A5648
:10D2/4A-2/74AS648 B:12D6/1C-17/PAL16LBD!

110D6/6A-211 T4AS5648 1:10D4/5A-21/74AS648

110D2/4A-21174AS5648 B:12D6/1C-13/PAL16LAD!

13F5/TF-1/74F14 0:3E5/B-B3/!

13F5/RN13-2/4610%X 101 102!

13F517F-2174F14! ~1:12D6/1C-61/PALIGLAD

:33B7/28F-Q14/ND DELILAH!' 1:46CS/2F-8/PAL16LEB
:48E4/3F-6/PAL16LE&D

124A27/21G-19/PAL1GLED!  1:25D6/24F-18/TMM2018D 25

12503/ 23F-18/TMM2018D 25 -
111D5/6B-23/74AS5646 T1:11D4/7B-23/74AS646

:14D6/6C~11/T4PCT374 1:14D5/4B-11/74PCT374  [:14D3/3B-11/74PCT374
:390C7/34D-F1/ND DELDGA! B:45C4/9G-12/PAL16R4D! 1:45C4/9G-1/PAL1GR4D
:18D2/30B-1/74F139 0:18C1/29A-3!74F08!

:18B2/15F-18/PAL16LBD! 1:20E6/8C-11/74PCT373

:20E6/8C~1/74PCT373 1:20E5/9C-11/74PCT373 1:20E5/9C~1/74PCT37]
126D4/27H-19174PCT244 0:39C7/34D-BG6/ND DELDGA!
126D4/27H-6i74PCT244 ©1:39C7/34D-A8(ND DELDGA!
145E2/7G-12/PAL16R8B! 1:45G3/8K-1/HPS082 7433
16D4/5D-13/PAL16R4D! 1:7D2/3A-1/74F241

:39C7134D-A6/ND DELDGA! 1:42C6/33G~1/AM29C821
124A2/21G-16/PAT16L8D! 1:28E5/9B-19/74PCT245
124A2/21G~18/PAL16LBD! 1:28BT7/8B-1/74L5244

:28B7/8B~19/74L5244

124A2121G-17/PAL16LED! I:28E3/10B-19/74PCT245

:45E2/7G-14/ PAL16REB!  1:45G3/8K-7/HP5082 7433

18B2/15F-15/PAL16LED! 1:2287/19C-9/1DT6168A 20

122C6122C-9/IDT6168A 20 1:22CTi123C-9/IDT6168A 20 [:22C4/21C-9/IDT6168A 20
122C2/20C~-91 IDT6168A 20 1:22D6/26C-9/IDT6168A 20 [:22D7/27C-9/IDT6168A 20
:22D4IZSC*9fIDT6168A_2U I:2202I24C-91[DT6168A_20 1:22F6/30C~9/IDTG168A 20

122F7/31C~9/IDT6168A 20 1:22F4/29C-9/iDTG168A 20 1:22F2/28C-9/IDT61G68A 20
124A2/21G-T/PAL1GLBD 0:41E4/28A-6/74L5273} - -
:41E2/LED2-2/RED!

111D5/6B-21/74AS646 1:11D4/7B-21174A5646
:12D2/11D-18/PAL16L8D!

:43E2/7G-13/PAL16R8B! 1:45G2/8K-4/HP5082 7433
:26D4/27TH-4/T74PCT244 0:39C7/34D-J3/ND DELDGA!
:39C7/34D-J11/ND DELDGA! I:40D7!35C-17/MC68705U3
:24A3/32C-10/74F32 B:36E5/13D-16/PAL16LED!
139A4/RN17-47/4610X 101 103! T1:39C7/34D-N4/ND DELDGA
139C7/34D-C5/ND DELDGAT 1:40G4/32B-1/74L5374
:40G6/33B-1/741.5244 1:40G6/33B-19/74L5244

14707 /4F-17/PAL16LBB! 1:47E2/4C-1/74PCT374
:47E4/6D~1/74PCT374

:6D6/8D-11/PAL16LEB 0:6C7/12C-6/T4F32!
:13E5/8A~1/T4ALS534 T1:13E3/9A-1/74ALS534
:47D7/4F-18/PAL16L8B} 1:47C4/3C-1/74PCT374
147C2/7C-1/74PCT3T4

:6D6/8D-9/PALIGLEB 0;6CT/12C-3/T4F32!

11305/ 10A-1/74ALS534  1:13C37124-1/74ALS534
124A2121G-14/PAL16LED! 1:29B3/22G~18/TMM2018D 25
129B6/23G-18/TMM2018D 25 i
124A2121G-15/PALI6LEDT 1:30D3/17B-19/74PCT245
:30D5/18B-19/ T4PCT245

:24A2121G~-13/PAL16LED!  1:29D3/24G-18/TMM2018D 25
129061 25G-18/TMM2018D 25 -
:32F5/34F-18/TMM2018D 25 1:32F7/35F-18/TMM2018D 25
:34D3/19F-19/PAL16R4DT -
:28E3/10B-1/T4PCT245 1:2BE%/9B-1/74PCT245
:32F2/32F-19)T4PCT245 1:32F3/33F-19/74PCT245  0:39C7/34D-N9/ND DELDGA!
133B7/2EF-06/ND DELILAH B:36ES5/13D-14/PAL16L8D! -
:18B2/15F-16/PAL16LBD! [:21B7/19D-9/IDT6168A 20
12186/ 18D-9/ IDTE168A 20 1:21B4/17D-9/IDT616BA 20 1:21B2/16D-9/IDT6168A 20

121C6/220-9/1IDT6168A4 20 TI:21C7/23D-3/IDT616BA 20 1:21C4/21D-9/IDTG6168A 20
:21C2/20D-9/IDT6168A 20 1:21D6/26D-9/IDT6168A 20 T1:21D7/27D-9/IDT6168A 20
:21D4/25D-91/1DT6168A 20 1:21D2/24D-9/IDT6163A 20 T1:21FG/JI0D-9/IDT61468A 20

121F7/31D~-9/IDT6168A 20 T1:21F4/29D-3/IDT6168A 20 1:21F2/28D-9/IDT6168A 20
:1BB2/15F-17/PAL16L8D! 1:18C1/29A-2/T4F08 - -
:33B7/28F-Q4/ND DELILAR
:18D2/30B-4/74F139! 1:20B7/28B-19/74L5245
:20C7129B-19/74L5245

11802/ 30B-5174F139! [:20B6/24B-19/T4L5245
120C6127B-19174L5245

:18D2/30B-6/T4F139! 1:20B4/20B-1%7174L5245

14:36 187 &/1987

122B6/18C-9/IDTE168A 20 I:ZZB4I17C—9!IDT616§A_20 1:22B2/1GC~-9/TNT6168A 20
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1:20C4/21B-19174L5245
EW" 3 3 0:18D2/30B-7/74F139! 1:20B3/16B-19/74L5245
I1:20C3/19B-19/741L5245
FAPR #12 1 B:12D6/1C-16/PAL16LED!
FATAL #47 2 1:47C217C-T/74PCT374 B:47B1/RN4-5/4610X 101 222!
FETCH 4 1:13C3/12A-3/74ALS534 1:18B2/15F~8/PALtBLED
0:39C7/34D-M6/ND DELDGA! 1:47C2/7C-3/74PCT374
F1DBOD 2 B:32F2/32F-18/74PCT245! B:33B7/28F-C15/ND DELILAHI
FIDB1 2 B:32F2/32F-17/74PCT245! B:33B7/28F-A15/ND DELILAH!
FIDBiO 2 B:32F3/33F-16/74PCT245} B:33B7/28F-B12/ND DELILAH!
FIDB11 2 B:J2F3/33F-15/74PCT245! B:33B7/28F-C12/ND DELILAH!
FIDB12 2 B:32F3/33F-14/74PCT245! B:33B7/28F~-A12/ND DELILAH'
FIDB13 2 B:32F3/33F-13/74PCT245! B:33B7/28F-D11/ND DELILAH!
FIDB14 2 B:32F3/33F-12/74PCT245! B:33B7/28F~A11/ND DELILAH!
FIDB1S 2 B:32F3/33F-11/74PCT245! B:33B7/28F-C11/ND DELILAH"
FIDB2 2 B:32F2/32F-1G/74PCT245! B:33B7/2BF-B14/ND DELILAH!
FIDB) 2 B:32F2/32F-15/74PCT245! B:33B7/28F-A14/ND DELILAH
FIDB4 2 B:32F2/32F~14/74PCT245' B:33B7/2BF-D13/ND DELILAH
FIDBS 2 B:32F2/32F-13/74PCT245! B:33B7/28F-D12/ND DELILAH!
FIDB6 2 B:32F2132F-12/74PCT245! B:33B7/28F-E11/ND DELILAN'
FIDB7 2 B:32F2/32F-11/74PCT245! B:33B7/28F-B13/ND DELILAH'
FIDBES 2 B:32F3/33F-18/74PCT245! B:33IB7/28F-A13/ND DELILAH!
FIDBY 2 B:32F3/33F-17/74PCT245}! B:33B7/28F-C13/ND DEL1LAH'
FMISS 2 I:27D3/18G~1/74FCT521A ©0:39C7/234D-L8& / ND DELDGA!
FORM™ 3 1:18B2/15F-1/PAL16LED 1:36E5/13D-6/PAL1GLED
0:39C7/34D-M8/ND DELDGA!
FUL™ 2 0:39C7/34D~K12/ND DELDGA! F:40G6/33B-15/74L5244
GND 166 $$OVERFLOWSS B:2B2/A-A17/! B:2B2/A-A18/! B:2B3I/A-A19/!
B:2B3/A-A20!' B:2B3/A-A21/' B:2B3/A-A22!! B:2B3/A-A23]' B:2B4/A-AZ4/!
B:2B4/A-A25/! B:2B4/A~-A26/! B:2B4{A-A2T!' B:2B4/A~A2B/! B:2B5 A-A29/1
B:2B5/A-A32/1 B:2BS/A-B12/! B:2BS/A-C32/' B:3H2/D-Ci/! B:3HI/B-a32/t
B:3H3/B-B32/! B:3H3IB-C321! 1:3F2/17G-1/74L5244 [:3F2/17G~19/741.5244
I1:3F3/16G-1/74L5244 1:3F3/16G-19/T4LS244 1:3F4/15C-1/74L5244
I:3F4/15C-19/74L5244 1:3A27123A-1/T4LS244  1:3A2/123A-19174L5244
1:3A37122A~1/74LS244 1:3A3/22A-19/741.5244 1:3A4/16A-1/74LS5244
1:3A4/16A~19/74L5244 1:3A7/21A-1/74LS374 B:3C2/STR1-1/STR1! B:JH2 B-A1/l
B:3H2/B-B1/' B:4D4/C1-2/10nF! B:4G3/C-A1(' B:4G4/C~Bl/! B:4G4/C-C1/!
B:4G4/C-B32/! B:4G4/C-C321! B:4G4/C~-A32/! 1:7D2/3A-15/74F241
:25D6/24F-20/TMM2018D 25 [:25B6/20F~18/TMM2018D 25 1:2586/20F-20/TMM2018D 2
- —
B:25F7/SW1-2/SECMEN90320102! 1:25G6/21H~12/745260 1:25G6/21H-13/745260
1:25B3/16F-18/TMM2018D 25 1:25B3/16F-20/TMM2018D_25 [:25G3/21F-17/AN9150 20
1:25G3/21F-19/AM9150 20 1:25D3/23F-20/TMM2018D 25 1:27D03/18G-2/74FCTS521A
T:27D3/18G~3/74FCT52TA [:27D3/18G-5/74FCT521A ~1:28B7/8B-274L5244
I:2BB7/8B-4/74L5244 [:28B7/8B-6/74L5244 1:28B7/8B-8/74L5244
1:28B7/8B~11{74L5244 [:28B7{8B-13/74L5244 1:28B7/8B-15/74L5244
1:29B3/22G~20/TMM2018D 25  1:29F4/20G-11/1MS1403 25
GNT 3 0:13B3/11B-12/74L504" ~1:13C3712A-4/74ALS534 -
1:47C217C-4/T4PCT374
GNT25" 2 I:TE3/1F-9/74F04 ©0:4BCT7/14F-15/AM29C821!
GNT™ 4 T:6D2/10D-13/PAL16R8D! 1:12D6/1C-8!PALIGLED
1:13B3/11B-13/74L504 1:48CT/14F-10/AM29C821
HEEN™ 4 1:44B5/4H-1/AM29CB21 1:46C5/2F-11/PAL1GLS8E
1:48E4/3F-1/PALi6L8D T:50E6/6F-12/PAL16RAD!
HIT 3 0:25G6/21H~5/745260! [:36D4/12D-8/PAL16R6D
I:39A5/13G-1/74F04
HIT™ #39 3 0:39A4/RN17-8/4640% 101 103! 0:39A5/13G-2/74F04!
1:39C7/34D-E1/ND DELDGA™
HIT™C 3 1:25F5/18F-T/PALT6R4D 1:25G6/21H-3/745260
0:27D6/19G-19/74FCT521A!
HIT 1 3 1:25F5/18F-8/PAL16R4D 1:25G6/21H-2/745260
0:27D3/18G~-19/74FCT521A!
11p 4 0:2D5/A-A7!/! B:42ES5/R9-2/2.2KOHM! B:42E5/R10-2/2,2KOHM!
B:42E5/R2~2/5.6KOHM!
IBAPR”™ 2 0:4C6/5C-3/74F244' 1:12D6/1C-7!PAL16L8D
I1BDAP™ 4 0:4C615C-7/74F244! 1:8C3/3ID-10/AM29C821
1:48E4/3F-9/PAL16L8D [:48C4/13F-4/AM29C821
1BDRY"™ 3 0:4C6/5C-5/74F244! 1:7D4/2A-4/7438 1:8C3/3D~T/AM29C821
IBINPUT™ 3 0:4C6/5C-14774F244¢ 1:8C3/3D-5/AM29C821
1:45C616G~4/PAL16R4D
IBINT™10 2 0:4C615C~18!74F244! 1:33A4134G-18/74PCT374
IBINT 11 2 0:4E3/33C-3/74F244! I:33A4734G~17/74PCT374
IBINT 12 2 0:4E3/33C-5/74F244! 1:33A4/34G-14/74PCT374
IBINT 13 2 0:4E3/33C-7174F244! 1:33A4/34G-13/74PCT374
IBINT 15 2 0:4E3/33C-9i74F244! 1:33A4/34G-8/74PCT374
IBPERR™ 2 0:4C6/5C-12/74F244! 1:8C3/3D-6/AM29C821
[BREQ™ 3 0:4E3/33C-16/74F244¢ 1:7C4/1F-13/74F04
I1:8C3/3D-9/AM29C821
TCONTIN™ 2 0:4E3/33C-14/74F244! 1:39C7/34D-B10/ND DELDGA
1DBO 26 I1:3D3/19A~17/740L5244 T:1305/10A-19/T4ALS534!
T:13ES/BA-18/74ALS534! 0:19C4/23B-11/27256! 1:20E6/8C-18/74PCT37]
T:20E6/BC-19/T4PCT373! B:20CTi29B-11/74L5245! B:20C6/27B~11/74L5245
B:20C4/21B-11/74L5245! B:20C3/19B-11/74L5245! 0:26D4/27H=-9/74PCT214"

Printed at; i4:36 18/ 6/1987
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IDB1

IDB10O

IDB11

IDB12

IDB13

1DB14

IDB1S

I1DB2

IDB3

Printed at:

26

20

21

21

21

21

21

27

25

B:30D5/18B-9/74PCT245! B:32F5/34F-9/TMM2018D 25!
B:32H2!RN10—2J4610X_101 102!

B:28E5/9B-11/74PCT245!
B:32F2/32F~2/14PCT245!

1:35D5/15B-17/ TAPCT244

B:39C7/34D-G13/ND DELDGA! T:40G4/32B-2/74L8374! 1:41E4J28A-18/74L527}
0:41C7/24A-3174PCT244! 0:41C5/25A-3/74PCT244! B:42B3/32H-27/SC266G1!
0:42C6/33G-14/AM29C821! T:47C4/3C~-19/74PCT274! T:47E4/6D-19)/74PCT374!
I1:3D3719A-15/74L5244 T:13C5/10A~167/74AL8534!

T:13ES5/8A-16/T4ALS534! 0:19C4/23B-12/27256" I1:20E6/8C-17!14PCT373
T:20E6/8C-16/T4PCT373! B:20C7/29B-12/74L5245! B:20C6/27B-12/74L5245!
B:20C4/2iB-12/74LS245! B:20C3/19B-12/741.8245! 0:26D4/27TH-7/74PCT244!
B:2BES5/9B-12/74PCT245! B:30D5/18B-8/74PCT245! B:32F5/34F-10/TMM20181r 25!
B:32F2/32F-3174PCT245! B:32H2fRN10-3f4610X_101_102! 1:35D5/15B~15/ 71PCT 244
B:39C7/34D~G11/ND DELDGA! T:40G4/32B~-5/74L5374} I1:41E4/28A-17/74L5273
0:41C7/24A~5/74PCT244! 0:41C5/25A~5/74PCT244! B:42B3/32H-28/5C2661!
0:42C6733G-15/AM29C821! T:47C4/3C~-16/74PCT374! T:47E4{6D-167/T74PCTI74!
I:3D2/1TA-13/T74L8244 T:13E3/9A-15/74AL5534!

T:13C3/12A~15/74ALS534! 0:19C6/26B-13127256! I[:20E5/9C-14{74PCT373
T:20ES5!/9C-15/74PCT373! B:20B7/28B-13/74L5245! B:20B6/24B=13/74LS2:15!
B:20B4/20B-13/74L5245! B:20B}/16B~1}!/74LS5245! B:28E3/10B~13{74PCT245!
B:30D3/17B-7/74PCT245! B:32F7/35F-11/TMM2018D 25! B:32F3/33F-4/74PCT245!
B:J2H4/RN11-3/4610X_101_102! 1:35D3/14B-13!74PCT244 0:40G6/33B-14/ 71152411
0:41C2127A-T7174PCT244! T:47C2/7C-15/74PCT374! T:4TE2/4C-15!T74PCT17:1
1:3D2/17A-11/74LS244 T:13E3/9A-127/74ALS534!

T:13C3/12A-12/74AL5534! 0:19C6/26B-15/27256! 1:20E5/9C-13/T4PCT 73
T:20E5/9C-12/74PCT373! B:20B7/28B-14/74L5245! B:20B6/24B-14/741.5245!
B:20B4/20B~14/74LS5245! B:20B3/16B-14/7415245! B:28E3/10B-14/74PCT 245"
B:30D3/17B-6/74PCT245! B:32F7/35F-13/TMM2018D 25! B:32F3/33F-5/7-1PCT 215!
B:32H4/RN11-4/4610X 101*102! 1:35D3/14B~11174PCT244 0:40G6/!338-1217-11.52:14

141C2/2T7A-9!/T4PCT244! 0:42C6/33G-19/AM29C821! T:47C2/7C~12/74PCT37!
t4T7E2/4C-121T74PCT374!

13D2/17A-8/741L5244 T:13E3/9A-9]/T4ALS534!
113C3/12A~-9/74AL5534! 0:19C6/26B-16/27256!
120ES/9C-9/74PCT373! B:20B7/28B-15/74L5245!
:20B4/20B-15/74L5245¢t B:20B3/16B-15/74L5245!
1 30D3I1TB-51T4PCT245! B:32F7/35F-14/TMM2018D 251
:32H4/RAN11-5/4610X 101 102! 1:35D3/14B8-8/74PCT244
141C2/27A-12)74PCT244!  0:42C6/33G-20/AM29C821}' T:47C217C-97T4PCTIT4!
t47E2/4C-91T4PCT374!

:3D2/17A-6/74L5244 T:13E3/9A-6/74ALS534!
:13C3712A-6/74ALS534! 0:19C6/26B~17/27256!
1 20E5/9C-6774PCT273) B 20B7/2BBE-16/74L5245"' D:20B6/724B-16/{74L52:15¢
:20B4/20B~16/74L5245! B:20B3/16B-16/74L5245! B:28E3/10B-16/74PCT24%5!
130D2/17B-4/T74PCT245! B:32F7/35F-15/TMM2018D 25! B:J32F3/33F-7/74PCT 215!
132H4/RN11-6/4610X 101 102! 1:35D31/14B-6/74PCT244
:41C2/27A-14/T4PCT244!  0:42C6/33G-21/AM29C821! T:47C2/7C~61T4PCTI71!
14TE214C-61T4PCT374!

:3D2717A-4174L5244 T:13E3/9A-5/T74ALS534!
+13C3/12A-5/74ALS534F ©:19C6/26B-18/272561
120E5/9C~51/74PCT373! B:20R7/28B-17/74L5245!
:2084120B-17/74L5245! B:20B3/16B-17/74LS245!
:30D3/17B-3/74PCT245! B:32FT/35F-16/TMM2018D 25!
:32H4/AN11-7/4610X 101 102! 1:35D3/14B-4/74PCT244
:41C2127A-161T4PCT244!  0:42C6/33G-22/AM29C821! T:47C2/7C-5/74PCT374!
t47E274C-57 T4PCT274!

$3D2/17A-2774L5244 T:13E3/9A-21T4ALS534!
113C3/112A-2/T4ALS5341 0:19C6/26B-19/27256!

1 20E5/9C-2/74PCT373! B:20B7/28B-18/74L5245!
:20B4/20B-18/74L5245! B:20B3/16B-18/74L5245!
:30D3/17B~2174PCT245! B:32F7/35F-17/TMM2018D 25!
:32H4/RN11-8/4610X 101 102! 1:35D3/14B-2/74PCT244
:41C2/27A~18)T4PCT2441° 0:42C6/33G-23/AM29CE21! T:47C217C~21T4PCT374!
:4TE2/4C-2/T4PCT374!

:3D3/19A-13/74L5244 T:13C5/10A-15/74ALS534!
t13E5/8A-135/74AL8534! 0:19C4/23B-13/27256!
:20E6/BC-15/74PCTI73! B:20CT7/29B-13/74L5245!
:20C4/21B-13/74L5245! B:20C3/19B-13/74L5245!
:28E5/9B-13/74PCT245! B:3005/18B~-7/74PCT245!
t32F27/32F-4174PCT245! B:32H2/RN10-4/4610X 101 102!

I[:20ES5/9C~8174PCT37 .}
B:20B6/24B-15174L5245!
B:2BE3/10B=15/74PUT 245!
B:32F3/33F-6/T74PCT 245!

I:20E579C-T!T4PCT37}

I:20E5/9C-4/T74PCT373

B:20B6/24B-17!74L5245!
B:28E3/10B~-17/74PCT245!

B:32F3/33F-8/74pCT24051

I1:20ES/9C-3{74PCT373
B:20B6/24B~181741.5245!
B:28E3/108-18/74PCT 245"
B:32F3/33F-9!74PCT245!

1:20E6/8C~14174PCT373
B:20C6/27B-13/74L5245!
0:26D4/27TH-5/74PCT244!
B:32F5/34F-11/TMM2018D 251

o ww S HeHoomw HeHODUWODHHEH=SHOoOROES-NRodoEHS -0

135D5/15B~13/74PCT244 B:39C7/34D-H13/ND DELDGA! T:40G4/32B-6/74LS374!
141E4/28A-14/T4L5273  0:41C7124A-7174PCT244!)  0:41C5/25A-7)T4PCT244!
:142B3/32H~118C2661! 0:42C6/33G~16/AM29CB21! T:47C4/3C-15/74PCT374!
:4TE4/6D-15/74PCTJ3 74!

:3D3719A-111/74L5244 T:13C5/10A-12/T74ALS534!

0:40G6/33B~9/ 74152411

0:40G6/33B-7174LS8 14!

0:40G6/33B-5/74Ls5244 1

0:40G6/33B~-3774L5244 )

oD EWM=E~Hm—m

r13E5/8A-12774ALS5534!
:20E6/8C~-12/74PCT373!
120C4/21B-14174L5245!
130057 18B-6/T4PCT245!
:32H2/RN10-5/4610X 101
+39C7/34D-H12/ND DELDGA!
141C7/24A-9 1 74PCT 244!

14:36

0:19C4/23B-15/27256!
B:20C7/29B-14/74L5245!
B:20C3/19B-14/74L5245!

B:32F5/34F-13/TMM2018D 25!

1:20E6/8C-13/T4PCTA73

B:20C6/27B-14/T4L52451
B:2B8ES5/9B-14/74PCT245¢
B:32F2/32F-5/74PCT245!

102¢  1:35D5/15B~11/74PCT244

0:41C5/25A-9/74PCT244!

18/ 611987

T:40G4/732B-97741.5374!

B:42B3/32H-2/5C2661!

I:41E4/28A-13/74L527)]

B:34D4/22F-12/PAL16R4D!
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IDB4

TDBS

IDB6

IDBY

IDB8

1pBY9

IHIT™
ILOAD™
INRO
INR1
INR2
INR3
INR4
INRS
INRG
INR7
INTRQ™
10C0
10C1
10C2
10C3
10D~

10NI
10RQ™
I0XERR™
ISEMRQ™
ISTOP™

LA10

Printed at:

#25

#33
#41
n41
41
#41

24

24

24

21

20

BN NN NDMNNLMNDRRKNN =

=~ M

-~ N

P ] = - O M o F W ﬁ == O BEEAA--ON HEEAR SO0~ [0 B B ]

= B R R B T I ]

HO0OCHHQUOU=wO=HOOOODNOCOOOOOOOOHD

142C6/33G-1T/AM25C821! T:47C4/3C~-127/74PCT374! T:4TE4/6D-12/74PCT374
:3D3/19A-8/74L5244 T:13C5/10A-9/74ALS534!

13ES/BA~9/T4ALS534! 0:19C4/23B-16/27256! 1:20E6/8C~8/74PCT373
:20E6/8C-9/T74PCT373! B:20CT7/29B-15/74L5245' B:20C6/27B-15/74L5245"
:20C4/21B-15/74L5245! B:20CJ/19B-15/74L52451 0:26D4(27H-3/T74PCT241:1!
:2BE5/9B-15/74PCT245! B:)0D5/18B-5/74PCT245! B:32F5/34F-14/TMM2018D 25!
132F2132F-6/74PCT245! B:32H2/RN10-6/4610X 101 102! 1:35D5/15B-8/ T4PCT244

:39C7134D-H11/ND DELDGA T:40G4/32B-12/74LS374! 1:41E4/2B8A-8/74L5.273
:41C7/24A-12/T4PCT244! 0:41C5/25A-12174PCT244! B:42B3/32H-5/5C2661 !

14206/ 33G-18/AM29C821! T:47C4/3C-9!/74PCT374! T:47E4/GD-9/74PCT3 71!
:3D3119A-6/T74L5244 T:13C5/10A-6/T4ALSS534!

+13ES/BA-6/74ALS5534!' 0:19C4/23B-17/27256! [:20E6/8C-7174PCT373
:20E6/B8C-6/T74PCT373! B:20C7/29B-16/7T4LS245! B:20C6/27B-16/74L5245!
:20C4/721B-16/T74L5245! B:20C3/19B-16/74L5245! B:28E5/9B=16/74PCT245!
:30D5/18B-4/74PCT245! B:32F5/34F-15/TMM2018D 25! B:32F2/32F-7/74PCT245!
{32H2/RN10-7/4610X 101 102! I:35D5/15B-6/74PCT244 1:39C7134D~213/ND DELDGA

:40G4/32B-15/74L5374! T1:41E4/28A-7)174LS273 0:41C7/24A-14{T74PCT244!
:41C5/25A~14174PCT244} B:42B3/32H-6/SC2661! T:47TC4/!30-6!74PCT374 !
‘47E4/6D~6/T4PCT374!

1303/ 19A-47174L5244 T:13C5/10A-5/T4ALS534!

113E5/8A-5/74ALS534! 0:19C4/23B~18/27256! I:20E6/BC~4/74PCT373
:20E6/8C-5/74PCT373! B:20C7/29B-17/74L5245! B:20C6/27B~17/74L5245!
:20C4/7/21B-17/74L5245' B:20C3/19B-17/74L5245! B:2BES/9B-17!74PCT 215!
:30D5/18B-3/T4PCT245) B:32F5/34F-16/TMM2018D 25! B:32F2/32F-8/ 74PCT2451
1J2H2/RN10-8/4610X_101_102! 1:35D5/15B-4/74PCT244 1:39C7/34D-J12 ND DELDEA

:40G4/32B-16/74L5374! 1:41E4/28A-4/74LS273 0:41C7/24A~16/T74PCT244
t41C5/25A-16{T4PCT244!' B:42B3/32H-7/5C2661! T:47C47/3C-5/74PCT374!
:47E4/6D~5/ 7T4PCT374!

:3D3/19A~2/74L5244 T:13C5/10A-2/74ALS534!

t13ES5/8A-2774ALS534! 0:19C4/23B-19/27256! 1:20E6G/8C-3/74PCT373
120E6/8C-2/74PCT373! B:20C7/29B-18/74L5245' B:20C6/27B-18/741.5245
:120C4121B-18/74L5245! B:20C37/19B~-18/74L5245! B:2BES/9B-158/74PCT 245
:30D5/18B-21/74PCT245! B:32F5/3F-17/TMM2018D 25! B:32F21312F~9/74P0T245!1
:32H2IRN10-9!4610X_101_102! 1:35D5/158-2174PCT244 [:39CT7/34D-K13 ND DELDGA

14064/ 32B~-19/74L5374! 1:41E4/28A-3174L5273 0:41C7/24A-18(74PCT24:41
:41C5/25A~-18/74PCT244! B:42B3/32H-8/5C2661! T:47C4/3C-2174PCT374!
t47E4/6D-21T4PCT374!

:3D2/1TA-17174L5244 T:13E3/9A~19/74ALS534!

11303/ 12A-19/74ALS534! 0:19C6/26B-11127256! 1:20E5/9C-18/74PCT 37
;20E5/9C-19/74PCT373! B:20B7/28B-11/74L5245! B:20B6/24B-11/74LS245%"
120B4/20B-11/74LS5245! B:208B3/16B~11/7415245! B:28E3/10B-11174PCT245!
;128D7/8B-17/74L5244 B:30D3/17B-9/74PCT245! B:32F7/35F-9/TMM2018D 25!
:32F3/33F-2/74PCT245! B:J2H2/RN10-10/4610X 101 102: [:35D3/14B-17/74PCT244

:40G6/33B-18/74L5244! 0:41C2/27n-3/74PCT244) T:47C2/7C-19/74PCT374!
i4TE2/4C-19/74PCT374!

:ID211TA-157174L5244 T:13E3/9A~16/74ALS534!

:13C3/12A-161T4ALS5534! 0:13C6/26B-12/27256! 1:20E5/9C-17/74PCT 373
:20ES5/9C-16/74PCT373! B:20B7/28B-12/74L5245' D:20B6/24B-12/74L5245!
:20B4/20B~12/74LS245! B:20B3/16B-12/74L5245! B:28E3/10B~12/74PCT245!
:30D3/17B-8/74PCT245! B:32F7/35F-10/TMM2018D 25! B:32F3/33F-37/74PCT245¢
:32H4/RN11-2/4610X 101 102! 1:35D3/14B~-15/74PCT244 0:40GG/33B-16/74L52441

:41C2127A-5174PCT244}! T:47C2!7C-16/T4PCT3IT4! T:47E2/4C-16/T4PCT374!
:25F5/ 18F-14/PAL16R4D!

:4E3/33C-18174F244! 1:39C7/34D-C10/ND DELDGA

:3G6/B-B6/! 1:41C7/24A-17/74PCT244

:3G6/B-B13/! 1:41CT7/24A-15/74PCT244

13G6/B-B7/! 1:41C7/24A-13/74PCT244

:3G5/B-B8/! 1:41C7/24A-11!74PCT244

13G5/B~B17/! 1:41C7124A-8/74PCT244

:3G5/B=-R5 /! 1:41C7124A-6174PCT244

13G5/B~B4/! 1:41CT7/24A-4!74PCT244

:3G5/B-B15/! 1:41C7/24A-2174PCT244

:33ES5/TP1-1/TESTPOINT! 0:33B7128F-511/ND DELILAH!
:41E4/28A-19/74LS273!
141E4/28A-16/74L5273!
141E4/28A-15/74L5273!
(41E4/28A-12174L5273!
:6D2/10D-14/PAL16RBD! 1:7D2/3A~11/74F241

17CS518G-2/T4F00 [:12E4/2C-6/PAL16L8D

13387/28F-A6/ND DELILAH! 1:40D7/35C-21/MC6870503
16D27/10D-3/PAL1GR8D 1:6D4/5SD-9/PAL16R4D

:12D2/11D-14/PAL16L8D! 1:36B6/25H-5/74F00  1:36B6/25H-9/74F00
:39C77/34D-L6/ND DELDGA! 1:45C479G-3/PALIGR4D

:7D213A-9174F24T! Q:7E1/RN13-6/4610X 101 102!

:33B7/28F-R13/ND DELILAH - -

14C6/5C~161T4F244! 1:8C3/3D-4/AM29C821

t4E3J33C-121T74F244! 1:39C7/34D~A12/ND DELDGA
1IF3/16G-13/74LS244 1:23D5/23H-17/74PCT244

:41F5/ 14A-51/74LS38
141F4/29A-5/74F08

141851 14A=-974LS538
141F5/14A-4/ 74LS38

O b

14:36 18! 611987



M3202C ND120/CX SIGNAL CROSS REFERENCE

LA11

Lai12

LAL13

LA14

LALS

LAl1S

LALYT

LA18

LA19

LA20

LA21
LA22
LA23
LAAQD
LAA1
LAA2
LAA3Z
LAPA~
LBAOD
LBAl
LBAZ
LBA3

LBDO

LBD1

LED1O

LED11

LBD12

LBD13

Printed at:

[ ]

-y

- -
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1:22D2/24C-19/IDT6168A 20 [:22F6(30C-19/IDT6168A 20 I1:22F7/31C-19/IDT6168A
= o - -
1:22F4129C-19/1DT6168A 20 1:22F2/28C-19/ lDfJiSBA 20
1:3A3122A-2174L8244 O0:1TE4/31F-18/AN29841!
1:19C6/26B-4/27256 1:19C4/23B-4/27256 1:22B7/19C-1/IDF6168A 20
I1:22B6/18C-1/IDT6168A 20 1:22B4/17C-1/IDT6168A 20 1:22B2/16C-1/IDTG168A 20

1:22C6/22C-1/1DT6168A 20 I:22C7/23C-1/IDT61GBA 20 1:22C4/21C-1/1UT6168A 20
1:22C2/20C-1/IDT6168A 20 1:22D6/26C-1/IDT6168A 20 T:22D7/27C-1/1DT6168A 20
1:22D4/25C-1/1IDT6168A 20 1:2202/24C-1/IDT6168BA 20 T1:22F6/30C-1/IDT6168A 20
1:22F7/31C-1/IDT6168BA 20 1:22F4/29C-1/1DT6168A 20 [I:22F2/28C-1/IDT6168A 20
L1:3A2/23A-171740L5244 ~0:17E4)31F-19/AM29841! - -
1:19C6/26B-3/27256 1:19C4/23B-3/27256 1:22B7/19C-2/IDTG168A 20
I1:22B6/18C-2/IDT6168A 20 1:22B4/17C-2/IDT6168A 20 1:22B2/16C-2/IDT6168A 20
1:22C6/22C-2/IDT6168A 20 1:22C7/23C~2/IDT6168A 20 1:22C4/21C-2/IDT61680 20
1:22C2120C-2/IDT6168A 20 1:22D6/26C-2/IDT6168A 20 1:22D7/27C-2/IDTG16BA 20
I:2204f25C-2fIDT5168A_20 I:22D2!24C-2IIDT6168A_20 1:22F6/30C-2/INTG1684 20
1:22F7131C-2/1DT6168A 20 1:22F4/29C-2/1DT6168A 20 T1:22F2/28C-2/IDT6168A 20
1:3A2/23A-15/74L5244 ~0:17E4/31F-20/AM29841! - -
1:19C67126B-25/27256 [1:19C4/23B-257127256 1:22B7/19C-3/IDT6168A 20

14:36 18/ 6/1987

122B6/18C-18/1DT6168A 20 1:22B4/17C-18/iDT6168A 20 T1:22B2/16C-18/IDTA168A

2

2

2

2

]

2

2
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LUAT

LUAS

LUA9

MACLK

MCL
MCLK

MDLY™

MISO
MIS1
MOFF~

MOR25™
MOR™

MSIZEQ™
MSIZE1™
MWRITESO™

MWRITE ™

NOWRIT™
NUBD
NUBI
O1P
02N
oco

Printed at:

%36

145

#45

#45

#36
u28
n25

20

20

20

R NN

[N S

[+

L I I I I B = B A S S

(=B B - ]

- Rl . R I T R e W]

:2236!18C-3!IDT5168A_20 1:22B4/17C-3/IDT6168A 20 I:22B2/16C-3/IDTG168A 20
122C6122C-31IDTG168A 20 I:22C7I23C-351DT6168A:20 1:2204/21C-311DTG168A 20

:22C2l20C-3IIDT6168A_20 I:22D6I26C-3FIDT6168A*20 1:22D07/27C~-3/1DT6168A 20
:22D4/25C-3/1IDT6168A 20 1:22D2/24C-3/IDT6168A 20 1:22F6/30C~3/IDT6168A 20

:22F7T{31C-3/IDT6168A 20 1:22F4/29C-3/IDT6G16GBA 20 I:22F2/28C-3/IDTG1GBA 20
13A2/23A-13/74L5244 “0:17E4/31F-21/AM29841) - -
119C6126B-24/27256 1:19C4123B-24/27256 1:22B7/15C-4/IDT61684 20
:22B6118C-4fIDT6168A_20 1:22B4/17C-4/1DT6168A_ 20 1:2282/16C-4TINDT6168A 20

122C6122C-4/1IDT6168A 20 1:22C7/23C-4/1DT6168A 20 1:22C4/21C-4/IDT6168A 20
122C2/20C-4/IDTE168A 20 I:22D6JZGC-4JIDT6168A_20 1:22D7/27C-47IDT6168A 20
122D4/25C-4/1DT6168A 20 [:22D2/24C-4/IDT6168A 20 T:22F6/30C~-4/IDT6168A 20

i22F7/31C-4/IDT6168A 20 1:22F4/29C-4/1IDT6168A 20 1:22F2/28C-4/IDTG1GBA 20
:3A2/23A-11/741L5244 T0:17E4/31F-22/AM29841! - -
:19C6/26B~21/27256 1:19C4/123B-21/27256 1:2287/19C-5/1DT6168a 20
:2236!180—5!IDT6168A_ED I:2EB4IITC-5!IDT6168A-2O 1:22B2/16C~-STIDT61G8A 20

122C6/22C-5/IDT6168A 20 1:22C7/23C-5/IDT6168A 20 1:22C4/21C-5/IDT61684 20
:2202!20C-5!IDT6168A_20 I:22D6I26C-SIIDT6168A_20 1:22D7127C-5/1DTG168A 20
122041 25C-5/IDT6G168A 20 1:22D27/24C-5/IDT6168A 20 I1:22F6/30C~-5/IDT6168A 20

122F7/31C-371IDTG168A 20 1:22F4/29C-5/IDT61G8A 20 I1:22F2/28C-5/IDTG168A 20
13A2/23A-81/74L5244 O:17E4/31F-23/AM29841! - '
119C6/26B-23127256 1:19C4/23B-23/27256 1:22B7/19C~-6/IDTG1684 20
:22B6I18C—6JIDT6168A_20 I:2234IITC-6!IDT6168A_2D 1:22B2!16C-6TIDT6163A 20

:22C6f220—6!IDT61GBA_20 I:ZZCTIZHC-EJIDTGlGSA_2O 1:22C4/21C~-6/1D0TG168A 20
:2202!200-5!IDT6168A_20 1:2205!26C-6fIDT6168A_20 1:22D7/27C-6/1IDT6168A 20
122D4/25C-6/1DT6168A 20 1:22D2/24C-G/IDT6168A 20 1:22F6/30C-6/IDTG1G68A 20

:22F7131C-6/IDT6168A 20 1:22F4/29C-6/IDT6168A 20 1:2252/28C~6/IDTH168A 20
:17TE4/31F-13/AM29841" 1:17ES/32G-13/AM29841 -
117E2/30H-11/74F373 0:16F4/14C~11174F00!

:33B7/28F-55/ND DELILAH B:36E5/13D-13/PAL16L8D!

13685/ 14D-9 | PALT6R4D

14F6/35A-1/7406 0:39CT/34D~F12/ND DELDGA!

:32D3/25F-13/AM29C821 1:33B7/28F-510/ND DELILAH

:36F3114C-8/74F00! -

:36B5/14D-16/PAL16R4D!

:6D2/10D-16/PAL16RBD! I:7D2/3A-13/74F241

:7D51 8G-5/T4F00

13A7/21A~16174L5374! 1:3C6/B-A14/ 1:7D2/3A-2/74F241

17C1I4F-5/74F04 1:12E4/2C-5/PAL16L8D  1:42B3/32H-12/SC2661
13A7/21A-15/741L5374! 1:306/B-C14/ 1:42B3/32H-10/5C2661

:45C676G-3/PAL16R4D 1:45C4/9G-4/PAL16R4D

145E2/7G-4/PAL16RBB B.45A5/58W2-3/SECME090320102!

145A5/RN18-8/46106X 101 102!

16D6/BD-6/PAL16L8E~ 0:48C7/14F-16/AM29C821!

13A47/16A-13/74L5244 T:i:7D2/3A-T/74F241!

:TElIRN13—TI4610X_101H102! 1:3357!28F-011!ND_DELILAH 1:4BC7/14F-9/AM29C821

:36B6/32C-1/74F32 0:39C7/34D-NT7!/ND DELDGA!

:6D2/10D~4/PAL16RED 1:6D6/8D-R/PALT6LEB

:8E3/4D-23/AM29CB21¢ 1:33B7/28F-F3/ND DELILAH  1:36B5/14D=-7/PAL1GR4D
:36C6/14G-4/T4F08 B:46CS5/2F-13/PAL1GLEB! 1:46D5/146G-121T4F08
:46D7/14G-10/74F08 1:47D7/4F-11/PALIGLEB 1:48E4/3F-11/PAL16LED
:S0B6/5F~4/PAL16R8D I:50E6/6F-G/PAL16RED

145C4/9G-19/PAL16R4D! I1:45E2/7G-2/PAL16REBE
145C6/6G~13/PAL16R4D! 1:45E2/7G-3/PAL1GRSB
:48E4/3F-13/PAL16L8D! 0:48C7/14F-21/AM29C821!
149C3/15H-21/SIPIM9 1:49C5/153J-21/SIPIM9  [:49E3/15K-21/S1P1M9
:49E5/15L-21/SIP1M9 1:49GS/15N-21/SIPIM9 [I:49G3/15M=21/SIP1M9
:12D6/1C-4/PAL16LED T:45C6/6G-14/PAL16R4D!
:45C4/9G-14/PAL16R4D! 0:4SE3/RN18-5/4610X 101 102! [:46C%/2F-1!PAL1GLER
148CT114F-31AM29CR21 -
:36B3/15D-17/PAL16R4D!

:25F5/18F-16/PAL16R4D! 1:25G3/21F-9/AM3150 20
:25F5118F-17/PAL16R4D! I:25G3/21F-8/AM9150 20

t2H4/A-A9! B:42F3/D4-2!1N4148! B:42F3/R6-1/1KOHM!

142F2/R5-11 1KOHM!

:2HS5/A~A10! 1:2HS/A-C7! 0:42E4(35G-7/75150P!
142E4/35G-6/75150P! B:42F3/R7-2/2200HM! B:42F4/CE-1/1000pF!
12D2/RN1-3/4610X_101_102! 0:2D3/A-C6/!

14: 36 18/ GI198B7
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oc1
OER™
QET”

OPCLCS
0sC

0sccL”
OUBD

OUBI
OUTGRANT™
QUTIDENT ™
PAD

PA1

PA2

PA3

PA4

PAS

PAG

PAT
PANOSC
PAN™
PARERR™
PA™

PCRO

PCR1
PD1

PD2

PD3
PD4

PILO

PIL1

PIL2

PIL3

PONI
POWFAIL™
POWSENSE
POWSENSE”™

PPN10
PPN11
PPN12
PPN13
PPNt4

Printed at:

146

#46

#25
#25

W

e

&N w

= b

HHmHHmH“mHHUHHowoﬁHOHHHHHHHHMHOHEOHDHHHH

QoQ-——cmHOHHH-—JH-—iH—]-—cHHHMHH.—]:—]HHmmHmHOhHHHmHO-«mu

:38B1/10F-13/74F10 1:38B2/7F-9/74F14 B:3BA1/5TR19-2/STR2!
:2D2/BN1-4/4610% 101 102! 0;2D3/A-AGI!

138B1/10F-2/74F10 I:38B2/12F-1/745132

46C5 7/ 2F-121/PAL16LEAB! 1:46D2711H-11AM29833

:46D4 / 2H-1/AM29833

:46C5/2F-18/PAL16L8B! 1:46D2/1H-14/AM29833
t46D4/2H-14/AM298133

:34D4/22F-15/PAL16R4D! 1:38C4/29H-13/74F32
:6D2/10D-1/PAL16RBD 1:6D4/5D-1/{PAL16R4D

:8C3/3D~13/AM29CB21 1:8E3/4D-13/AM29C821 [:36D4/12D-1/PAL16R6D
:38C1111F-3/74537! 1:48C4/13F-13/AM29C821 1:48C7/{14F-13/AM29C821
:50B6/5F~1/PAL16RED 1:S0E6/6F-1/PAL1GRED

:2D2/BN1-2/4610X 101 102! ©0;2D2/A-B3/!

:38B3/12F-9/745132

r25F57/18F-13/PAL16R4D! 0:25G3/21F-11/AM9150 20!
125F5/18F-12/PALI6R4D!  0:25G3/21F-10/AM9150 20!

14F5/C~C23/ 0:TE3/2B-8/74F00! -

14FS5IC~-C224 0:7E1/RN3-10/4610X 101 102!

:7D2/3A-181T4F241! - T

:39C7/34D-L13/ND DELDGA! 0:40C4734A-71MN58274)
:40G4/32B-3/74L5374 B:40D7/35C-33/MCG8705U3!

:39C7/34D-L12/ND DELDGA! ©0:40C4/34A-G/MMSB274!
140G4/32B-4/74L5374 B:40D7/35C-34/MC68705U3!

139C77/34D-K11/ND DELDGA'! 0:40C4/34A-S/MM58274!
:40G4/32B-7/74L5374 B:40D7/35C-35/MC68705U3}

:39C7/34D-M13/ND DELDGA! 0:40C4{34A~4/MM58274!
:40G4/32B~8/74L5374 B:40D7/35C-36/MC68705U3!

:39C7/34D-L10/ND DELDGA! 1:40C4/34A-12/MM58274
:40G4/32B-13/74L5374 B:40D7/35C-37/MC68705U31
139C7/34D-N12/ND DELDGA! T1:40C4/34A-11/MM58274
:40G4/32B-14/74L5374 B:40D7/35C-38/MC68705U3}
139C7/34D-N11/ND DELDGA! 1:40C4/34A~10/MM5B274
:40G4/32B-17/74L5374 B:40D7/35C-39/MC68705U3t
139C7/34D-M10/ND DELDGA' [:40C4/34A-9/MM58274
140G4/32B-18/74L5374 B:40D7/35C-40/MC68705U3!
:39C7/34D-E11{ND DELDGA' 1:40D7/35C-8/MC68705U3
:33B7/28F-R9/ND DELILAH 0:39C7/34D-F13/ND DELDGA!
:6D6/8D-17/PAL1GL8B! I:33B7/28F-S514/ND DELILAH
:6CT112C-4174F32 0:39C7/34D-A4/ND DELDGA!

:46D7/14G-9174F08 1:47D7/4F-6!PALTGLEB

:33B7/28F-Q15/ND DELILAH' 1:40D7/35C-24/MCG68705U3
:33B7/28F-0Q17/ND DELILAH! 1:40D7/35C-23/MC68705U3
12B6/13B-2/74F04T 1:4C6/5C-1/74F244 1I:4C6/5C~19!/74F244
1:4E3/33C-1/74F244 1:4E3/33C-19/74F244 1:6D4/5D-1t1/PAL16R4D
:BE3/4D~1/AM29C821 1:12E4/2C-8/PAL1GLBD [:17E4/I1F-1/AM29841
t17E2/30H-1/74F373 1:32D3/25F-1/AM29C821 1:34D3/19F-11/PAL1GR4D

:34D4/22F-11/PAL16R4D I:36B5/14D-11/PAL16R4D 1[:36B3/ 15011/ PAL16R4D

:50B6/5F-11/PAL16R8D
:2B6/13B-4/74F04! I:25F5/18F-11/PAL16R4D
12604 /27TH-1/74PCT244
:2B7/13B~6/74F04! 1:6D2/10D-11/PAL16RSD

:6D6/3D-14/PAL16LEB! [:8C3/3D-1/AM29C821 B:12D2/11D-15/PAL16L8D!

:12D6/1C-9/PAL16LED 1:5S0E6/6F-11/PALIGRSD
:2B7/13B-8/74F04! 1:36D4/12D-11/PALI16R6D

:44D4/5H-13/AM29861A 1:45E2/7G-11/PAL16REB 1:47D714F~7/PAL1GLSB
148C4/13F-1/AM29C821 [:48C7/14F-1/AM29C821

13A4/16A-217415244 0:33B7/28F-A8/ND DELTLAH!

13406/ 26H-2/PAL16L8B -

13A3/22A-17/74L5244 0:33B7/28F-D9/ND DELILAH!
134D6/26H-3/PAL16LAB =

:3A3122A-15/740L5244 0:33B7/28F-B8 'ND DELILAH®

:34D6 26H-4/ PAL16L8B -

:3A3/22A-13/74L5244 0:33B7/28F-C%9/ND DELILAH!

13406/ 26H-5{ PAL16LEB o

:33B7/28F-C8/ND DELILAH! 0:39A4/BN17-3/4610X 101 103
:39C7134D-E2/ND DELDGA  1:40D7/35C-22 I MC6870503 —
:33B7/28F~Pi1/ND DELILAH 0:39C7/34D-E12/ND DELDGA!
:38BC6/7F-10/74F14! 1:39C7/34D-A10/ND DELDGA

14D4/C1-1/10nF! 0:4C4/C-A29/! ©:4C47C-B29/!

1 4C4IC=-C29141 I1:3BCB/TF=-11/T74F14

114D5/4B-14/74PCT374 0:23D5/23H-3/74PCT 244!}

127D6/19G-17/T4FCTS521A B:28E5/9B-9/74PCT245! 1:29F4/20G-7/IM51403 25

129B6/23G-17/TMM2018D 25! 1:31D5/10G-17/74PCT244
:14D5/4B-13/74PCT374 ~0:23D5/23R-5/ 74PCT244!

127D6/19G~13/74FCTS21A B:28ES/9B-8/74PCT 245! 1:29F4/20G-6/IMS1403 25

:29B6/23G-16/TMM2018D 25! I:31D5/10G-15/74PCT244
:14D5/4B~8/74PCT374 0:23D5/23H-7/74PCT244 !

:27D6/19G-13/74FCTS521A B:2BE3/9B-7/74PLT245! [:29F4/20G-5/1IMS1403 25

:29B6723G-15/TMM2018D 25! 1:31D5/10G-131T4PCT244
114D5/4B-7/74PCT374 0:23D%/23H-9/74PCT244!

127D6719G-11/74FCTS521A B:28ES/9B-6/74PCT245! I:29F4i20G-4/IMS1403 25

129B6/23G-14/TMM2018D 25! [:31D5/10G-11174PCT244
:14D5/4B-4/74PCT374 0:23D57/23H-12/74PCT244!

:127D6/19G-B/74FCT521A B:28ES/9B-5174PCT245! 1:29F4/20G-3/1MS51403 25

14:36 18/ 611987
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PPN1G
PPN16
PPNi7
PPN18

PPN19

PPNZ0

PPN21

PPN22

PPN23

PEN24
PPN25
PPOSC
PRES
ps”
PTO
P10

PT11

PT13
PT14

PT15

RD

Printed at:

#40

#5350
#50
#30
150

117

149

849

#49

n42

[P A X

NN

WA NN N

N S Y

(]

R I I B . IR B -

[»o I B )

[=- BN N ]

HO=OMEOHEHAMSEASHOO "I DO W DD D@~ S0~ D W@~ = O W WO O b o

129B6/23G-13/TMM2018D 25!
114D5/4B-3/74PCT374 0:23D5/23H-14/ 74PCT244!
:27D6719G-6/74FCT521A B:28BES5/9B-4174PCT245!
:29B67/23G-11/TMM2018D 25!
114D3/3B-18/74PCT374 ~0:23D5123H~-16/74PCT244!
127D67/19G-41T4FCT521A B:2BES/9B-3/74PCT245!
1 29B6/23G-10/TMM2018D 25!
:14D3/3B-17/T4PCT374 ~0:23D5/23H-18/ 74PCT 244!
127D6/19G-2/7T4FCTS521A B:28ES/9B-2/74PCT245!
:2986/23G-9/TMM2018D 25!
:14D3/3B-14/T4PCT374” 0:23D3/15G-3/74PCT244!

127D3/18G-17/74FCTS21A B:2EE3110B-9/ 74PCT245!
:29B3/22G-17/TMM2018D 23!
:14D3/3B-13/74PCT374 0:23D3/15G-5/ 74PCT 244!

:2703/18G-15/74FCT521Aa B:28E3/10B-8/ 74PCT245!
:2983122G~15lTMM20!SD_25!

1:3105/10G-8174PCT244

1:29F4/20G-19 !/ IM51403 25
1:31D5/10G-6J74PCT244 -

1:29F4/20G-2/IM51403 25
[:31D5/10G-4( 74PCT244 -

I1:29F4/20G-171M51403 25
1:31D5/106-2/ 74PCT244

0:28B7/8B~-3/T74L5244!
1:29F4/20G-18/1IM51403 25 1:31D3/11G-17!T4PCT244
0:28B7/8BB-5/T74L5244!}

I1:29F4/20G~-17/IMS1403 25 [:31D3/11G~15/74PCT244

:45C479G-5/PAL16R4D
$14D3/3B-8/T4PCT374 0:23D3/15G-7174PCT244!

127D3718G-13/74FCT521A B:28E}/10B-7/74PCT245!
t29B3/22G-15/TMM2018D 25!

0:28B7/8B-7/74L5244!

T:29F4/20G~-16/IMS51403 25 [:3103/11G-13/T4PCT244

145C4/9G-6/PAL16R4D
:14D3/3B-T7/74PCT374 0:23D3/15G-9/74PCT244!

127D3/18G-11/74FCT521A B:2BE3/10B-6/74PCT245!
:2953!220-14!TMM2018D_25!

0:28B7/8B-9/74LS5244!

T:29F4/20G-15/IM51403 25 1:31D3/11G-11/74PCT244

14504 /9G-7/PAL16R4D
:14D3/3B-4/74PCT374 0:23D3/15G~12/74PCT244!
:27D3/18G-8/74FCT521A B:28E3/10B-5/74PCT245!
:29B3/22G-13/TMM2018D 25!
:45C4/9G-8/PAL16R4D
:14D3/3B-3/74PCT374
:27D3/18G-6/74FCTS21A B:2B8E3/10B-4/ T4PCT24%!
129B3/22G-11/TMM2018D 25!}
145C4/9G-9/PAL16R4D
:2BE3/108-3/74PCT245!
:29B3/22G-10/TMM2018D 25!
:28E3/10B-2/74PCT245!  0:28B7/8B~18/74L5244!
129B3/22G-9/TMM2018D 25!
:38D1/13C-5/74L5393!" 1:42B3/32H-20/5C2661
140G6/33B-17/74LS244
:6C7112C-1174F32
:47D7/4F-4/PAL16L8E

12906/ 25G-17/TMM2018D 25! B:30D5/18B=-11/74PCT245!
:29D6/ 25G~16/TMM2D18D 25!
:29D3/24G-15/TMM201 8D 25!
:33B7/28F-Q7/ND DELILAH
:29D3/24G-14/TMM2018D 25! B:
133B7/28F~R8/ND DELILAH
129D3/24G-13(TMM2018D 25! B:
:33B7/28F-R7/ND DELILAH
:29D3/24G-11/TMM2018D 25! B:30D3/17B-16/74PCT245!
:33B7/2BF~S8/ND DELILAH

:29D3/24G-10/TMM2018D 25! B:30D3/17B-17/74PCT245"
:33B7/28F-DPB/ND DELILAH

1 29D3124G~9/TMMZ018D 25!
:33B7/28F-59/ND DELILAH
:29D6/25G-15/TMM2018D 25!
129061 25G~14/TMM2D18D 25!
12906/ 25G-13/TMM2018D 25!
:29D6/25G-11/TMM2018D 251
129D6/25G~10/TMM2011 8D 25!

0:28B7 /8B-12/74L52441

I:29F4f2OG—13fIM51403_25 I1:31D3/11G-8!T4PCT244

0:23D03/15G-14/T74PCT244"
0:28B7/8B-14/74L5244!

1:29F4720G-14/TM51403 25 1:31D03/11G~6/74PCT244

0:28DR7I8B-16/741.5244!

[:29F4120G-12/1M51403 25
0:40F7/13G-4774F 04!
0:39C7/34D-A7/ND _DELDGA!

:30D5/18B~12/T74PCT245!
:30D3/17B-13/74PCT245"

eI+

J0D3/17B-141T4PCT245"

30D3/17B-15/74PCT245!

B:30D3/17B-18/T74PCT245!

B:30D5/18B-13/74PCT245!
B:30D5/18B-14/74PCT245!
B:30D5/{18B-15/74PCT245!
B:30D5/18B- 16/ 7T4PCT245!
B:30D5/18B-17/74PCT245!

1 29D6/25G-9/TMM2018D 25!
:29D3/24G-17/TMM20180 25!}
1 29D3/24G-16/TMM2018D 25!
:33B7/28F-ST/ND DELILAH
:38C4/29H-11174F32!
:S0E6/6F-19/PAL16RBD!
:SO0EG{6F-18/PAL16RED!
:S0E6/6F-17/PAL16R8D!
:50E6/6F-16/PAL16R8D!
:6D4/50-17/PAL16R4D!
:6D4/5D-16/PAL16R4D!
:6D4/5D-15! PAL16R4D!
149B6/9H-1/74F00
:50E6/6F-15/PAL16R8D!
: 4986/ 9H-3 ! T4F 00!
149CS/15J-2TISIP1IMS
:49E3/15K-27/SIP1M9
14906/ 9H-8 | TAF00 !
149G5/ 15N-2TISIP1MY
:49F6/8G-B/ T4F0O!
14283/ 32H-3/5C2661

14:36

1:49D6!9H-9/74F00

B:30D5/18B-18/74PCT245!
B:30D3/17B~-11/7T4PCT245!
B:30D3/17B-12174PCT245

T1:39C7/34D-A11/ND DELDGA

I1:12D2/11D-1/PAL16L8&D

1:12D2/11D-2/PAL16L8BD

1:49F6/8G-9/74F00

1:49C3/15H~27/STP1MO
1:49E5/15L-27/SIP1M9
1:49G3/15M-27/S1P1M9

0:42F6/7F~-4174F 14!

18/ 611987



M3202C ND120/CX SIGNAL CROSS REFERENCE Page

RDATA

READ
REF100~
REFRQ25"
REFRQ50™
REFRQ™

REF
RERR™
RESET

RESTART
RFO

RF1

RGNT”™
RINR™

RLRQ™
RMM

ROCLK ™
RRF™
RTODSC

AT
RUART™
RUN™
RWCS ™
RXD
SAPR
SCONS™
SELSMS ™

SEMRQ25"™
SEMRQS0™

SEMRQ™
SEM™
SHORT™
s1oc”
SLOW™
50
SPEA
SPEAL
SPES
SPESL
SSEMA™
STATO
STAT1
STAT2
STAT3
STAT4
STATT
sTOC”
STOP™
STP
SWDIS™

SWLD
SWMCL ™

TBMT ™

TERM

Printed at:

#40
48
8

n41

440
134

Hi2
n41

wa

Ha2

47

#47

440
#40
#40

#40

n46

[ G N [

=] e

[

W NN Y B NN NN W W W W W LI VI V]

[ S N

[#]

13

DHOD:IO'—"-‘H0H@Dn—ln—cmoo-—no.—]HHH.—;HHHWQHWH—]HHHOU’HHH

He O OO OOHODH R A - OEBHO SO HHHH =N OORO—NO S ORGSO

:46D2/1H-13/AM29833 1:46D4/2H-13/AM29833
:47D7/4F~1/PAL16L8B 0:48E4/3F~12/PALIGLED!

140G6/33B~13/74L5244 B:40D7/35C-31/MC68705U3!
{48E4/3F-15/PAL1608D! 0:48C7/14TF-17/AM29C821!
:8C3/3D-22/AM29C821! 1:8E3/4D-3/AM290821

:6D2/10D-6/PAL16RBD 0:BE3/4D-22/AM29C821!

:8C3/3D-3/AM29C821 ©:39C7/34D~C13/ND DELDGA!

145C2/2D=-111/74F74 -

:6D2/10D-15/PAL16RBD! 1:7D6/TA-917407

:39C7/34D-C9/ND DELDGA 1:4BC7/14F-5/AM29CE21
:6D6/8D-16/PALIGLAB! [:6C7/12C-2!74F32

:6C7112C-5/74F32 1:47D7/4F-5/PAL16LER

;41E4/28A-2/ 7415273

:4D1/RN3-3/4610X 101 102! 0:4C2/G-Bt3J

118D2/30B-2/74F139 T:18D2/30B-14/74F139

119C6/26B-10127256 1:19C4/23B-10/27256  1:32F5/34F-23/{TMM2013D 25
:32F7/35F-23/TMM2018D 25 0:33B7/28F-K5/ND DELILAH' i
:18D2/30B-3/74F139 1718D2/30B-13/74F119

:19C6/26B-9/27256 [:19C4/23B-9/27256 1:32F5/34F-22/TMM2018D 25
:32F7/35F-22/TMM2018D 25 0:33B7/28F-M2/ND DELILAH!
:45C2/2D-13/74F74 B:48E4/3F-16/PAL1GLED! ~

:50B6/5F-19/PAL16R8D! I:50EG/GF=-2/PAL16R3D

:39CT134D-B5/ND DELDGA! 1:41C7/24A-1/74PCT244
:41C7124A-19/74PCT244

145C2/2D-8174F74! 1:50B6!5F-3/PAL1GR3D

:39A1/RN15-4/4610X 101 103! 1:39C7/34D-L%/ND DELDGA

14007/ 35C-28 /MC68705U3T

:40C4 1 34A-2 IMMSB274  B:40D7/35C-27/MCG8705U3!
:34D3/19F-17/PAL16R4D!

:38E2/13C-8/74LS393! 1:39C7/34D~C8/ND DELDGA
112D2/11D-13/PAL16LBD! 1:24A2/21G-4/PAL16L8D
:25F5/18F-3/PAL16R4D 1:36B6/32C~5/74F32  0:39C7/34D-J2/ND DELDGA!
:39C7/34D-B8/ND DELDGA! 1:42B3/32H-13/5SC2661 -
:2H3/A-C18/  0:4F7/7A-2i7407! [:4F7/C-Bl4/

:18B2/15F-6G/PAL16L8D T:34D4/22F-14/PAL16R4D!
:36ES/1)D-8/PAL16LED

:2D3/A-C8/! B:42E6/R3-2/2.2KO0HM!

11206/ 1C-15/PAL1GLSD!

141E4/28A-5/74LS273! [:41F4/29A-4/74F08

141G3/11B-3/74L504

13AT71B=-B14/ ! 0:3A7TIR4=-27 1KOHM! 1:39C7!34D-B9/ND DELDGA

18C3/3D-21/AM29CB21! I1:8E3/4D~4/AM29C821
:6D2/10D-8/PAL16RED O0:8E3/4D-21/AM29C821!
:50B6/5F-8 PAL16R&D

:4C615C~-4/74F244 B:14AS/C-A17/!) 0:7E7/2A-8/7438)
:6D2i 10D=-19/PALIGRED! I1:7E3/2B=5!T74F00
:36D4/12D-12/PAL16R6D! 0:39C7/34D-H3/ND DELDGA!
:39C7/34D-K2/ND DELDGA! [:41E4/28A-11/74L5273
136D4/120-19/PAT16R6D!  0:39C7/34D-H2 /ND DELDGA®
142B3/32H-19/SC2661! 1:42E4/35G-2!75150P
142E41235G-3/75150P [1:42E4/35CG-1/75150p
:6D6/8D-19/PAL16LEB! 1:13C5710A~11) T4ALS534
T13ES/8A-11174ALSS34 1:13E3/9A-11/71ALS534
:47D7i4F~12/PAL16LAHB! [:47C4/3C-11!74PCT374
:47E214C=11/74PCT374 1:47E4/6D-11174PCT374

:6D6/8D-12 I PAL16LEB! 1:13C3/12A-11/T4ALS534
:47D74F-19/PAL16L8B! 1:47C2/7C-11/74PCT374
:7D719D-8/74F02 ©:39C7/34D~-M1/ND DELDGA!
:50B6/5F~7!PAL16RED -

14066 33B-2/74L5244 B:40D7/35C-9/MCE6ETOSU3!
140G6!33B-4{74L5244 B:40D7/35C-10/MC68705U3 ¢

:40G6 ! IIB-6/74LS244 B:4DD7/35C~11/MC63705U3!
:39A1/RN15-6/4610X 101 103! 1:39C7/34D-D2/ND DELDGA
:4066/33B-8174L5242  B:40D7/35C-29 /MC68705U3T
:39A1{RN15-5/4610X 101 103! I:39C7/34D-C1/ND DELDGA
140D7 4 35C-30/MC68705U3T =
:40D7/35C-32/MC6870SU3!  1:40F7/136G-3/74F04
:40ET/RN8-10/4610X 101 103!

:35D3/14B-1/74PCT244 T1:35D3/14B-19/74PCT244
:35D5/15B-1/74PCT244 1:35D5/15BP-19/74PCT244  0:39C7/34D-H1/ND DELDGA!
12E2/RN1-10/4610X 101 102! 0:2D4/a-C17! -
'4E3/33C-8/74F244 0:4C2/C-B16/|

14FT/7A-117407 1:26D4{27H-2!74PCT244

:39C7134D~E13/ND DELDGA!

:46C5/2F-2/PAL16LEB B:46A4/5W4-1/SECME SPDT!

146A4 (RN14-6/4610X 101 102! -

12G3/R1-2/ 1KOHM!  T:2H3/A-A15/

:2D4/A-C16/! B:2E2/RN1-6/4610X 101 102!
:2E6/SW3-1/SECME436231205! 1:38B4/12F-13/745132
141F5/11B-9/74L504 0©:42B3/32H-15/SC2661!

(42B5IRNT=2/4610X 101 103! 1.42C6/33G-2/AM29C821
16D4/5D-8/PAL16R4D 1:12D2/11D-9/PAL16L8D

:18B2/15F-11/PAL16L8D 1:24A3/17F-5/74F10 1:25F5!18F~5/PAL16R4D

14:36 18¢ &6/ 1987



M3202C ND120/CX SIGNAL CROSS REFERENCE

TESTO
TEST1
TEST2
TEST2
TEST4
TQUT
TRAALD™

TRAP™
181"
TWRF ™

UCLK

USED”
UUAD

Al

UUA10

Uuaiil

uuaz

Uuald

Printed at:

B33
#33
#33
#33
#33

46
#32

#25

(S Sl SRy F N V)

=N

18

17

17

18

18

1:32E7/17F-13/74F10

T:36F2/14C-2/74F00 1:36F2/9D-2/74F02

1:36F4/14C-12/74F00
B:33EG/TP6-1/TESTPOINT! ©:33B7/28F-N11/ND DELILAH!
B:33ES/TPS-1/TESTPOINT! 0:33B7/28F-P12/ND DELILAH!
B:33ES/TP4-1/TESTPOINT! 0:33B7/28F-Q12/ND DELILAH!
B:33D5/TP3-1/TESTPOINT' ©:3387/28F-R15/ND DELILAH!
B:33D5/TP2-1/TESTPOINT! 0:33B7/28F-013/ND DELILAH!
I:7D2/3A-19/74F241 0:39C7/34D-D12/ND DELDGA!
0:39C7/34D-C6/ND DELDGA! 1:41C2/27A-1/74PCT244
1:41C2/27A-19/74PCT244 1:41C5/25A-1174PCT244
0:33B7/28F-Q9/ND DELILAH' [:36E5/13D-9/PAL16L8D
B:46C5/2F-15/PALT6LSB!

T132F5/34F~21/TMM2018D 25 T:32F7/35F-21/TMM2018D 25
0:32ET/17F-12174F10' -
1:25F5/18F-1/PAL16R4D 1:26C5/24H-3/74F74
I:33B7/28F-Q8/ND DELILAH 0:36F5/14G-3/74F08!
1:39C7/34D-NS/ND DELDGA

B:25F5/18F-19/PAL16R4D! 1:25G6/21H-1/745260
0:17E5/32G-14/AM29841' 0O:17E7/31G-14/AM29841!
1:21B7/19D-16/1DT6168A 20  I[:21B6/18D-16/IDT6168A 20
1:21B4/17D-16/IDT6168A_ 20 1:21B2/16D-16/IDT616BA 20

0
1:21C4/21D-16/IDT6168A 20

1:21D6/26D-16/ IDT6168A 20
N o
1:21D2/24D-16/IDT6168A 20
[:21F7131D-16/IDTG168A 20
o -

1:21C7/23D-16/IDT6168A 20
I:21021200"1611DT6168A_50

1:21D4/25D-16/1DT6168A 20
I:21F6f30D-1611DT6168A_50

1:21F2/28D-16/IDT6168A 20
0:17ES/32G-15/AM29841! ~0:17E7/31G-15/AM29841 !
1:21B7/19D~-17/IDT6168A 20 I:21B6/18D-17/IDT6168A 20
1:21B4/17D-17/IDT6168A” 20 1:21B2/16D-17/1DT6168A 20

= 0 o

[:21C4/21D=-17/IDTG61G8A 20
1:21D6/26D-17/IDT6168A 20

o .

[:21D2/24D~17! IDT6168A 20
1:21F7131D-17/1IDT6168A 20

0 o

1:21C7/23D-17/1DT6168A 20
I:2102!200—17IIDT6168A_§0

1:21D4/235D-17/IDT6168A 20
1:21F6/30D-17/IDT6168A 20

I1:21F2/28D-17/1IDT6168A 20
T:17E2/30H-16/74F373! T:21B7/19D-7/IDT6168A 20
1:21B6/18D-7/1DT6168A 20 1:21B4/17D-7/IDT6168A 20

I:21C6/22D-7/1IDT6168A 20 1:21C7/23D-7/IDT6168A 20

I1:21C2/20D-7/1DT6168A 20 T1:21D6/26D-T/IDT6168A 20

1:21D4/25D-7/IDT6168BA 20 I1:21D2/24D-7/IDT6168A 20

[:21F7/31D-7/IDT6168A 20 1:21F4/29D-7/TDTG168A 20
T:17E2/30H-15/74F373! 1:21B7/19D-8/1DT6168A 20
1:21B6/18D-8/IDT6168A 20 1:21B4/17D-8/IDT61G8A 20

I1:21C6/22D-8/1DT6168A 20 1:21C7/23D-8/IDTG168A 20

1:21C2/20D-8/IDT6168A 20 1:21D6/26D-8/IDT6168A 20

1:21D4/25D-8/1IDT6168A 20 1:21D2/24D~-B/IDT6168A 20

1121F7I31D-BIIDT6168A_2D I:21F4IZBD—B'IDT6168A_20

0:17E7/316-16/AM29841!
1:21B6/18D-18/ IDT6168A 20
1:21B2/16D-18/IDT6168A 20
0 2
1:21C4/21D-18/1DT6168A 20
1:21D6/26D-18/ IDTG168A 20
0 _
1:21D2/24D-18/IDT6168A 20
1:21F7/31D-18/IDT6168A 20
o

O:17E5/32G-16/AM29841!
I:21B7I19D—18!IDT6168A_20
1:21B4/17D-187/1IDT6168A 20

1:21C7/23D~18/IDT6168A 20
1:21C27/20D-18/IDT6168A 20

1:21D4/25D-18!/IDT6168A 20
1:21F6/30D-18/IDTG168A 20

1:21F2/28D-18/1DT6168A 20
0:17E5/ 32G-17/AM29841) ~0:17E7/31G-17/AM29841!
1:21B7/19D-19/1DT6168A 20 1:21B6/18D-19/1DT6168A 20
I1:21B4/17D-19/IDT6168A” 20 1:21B2/16D-19/IDT6168A 20
b 0 _
1:21C4/21D-19/1DT6168A 20
1:21D6/26D~19/IDT6168A 20
0 .
1:21D2/24D-19/1IDT6168A 20

1:21C7/23D-19/IDT6168A 20
1:21C2/20D-19/IDT6168A 20

1:21D4/25D-19/IDT6168A 20

i4:36 187 671987

[:36E5/13D-1/PALt6LED T:36D4/12D-17/PAL1GHGN!
1:36F5/14G-1/74F08

[:36F3714C-9/74F00

[:41C5125A-191 T4PCT244

0:395A1/BN15~3/4610X 101 103!

:21C6722D-167/1DTG168A 2
$21D7/27D-167 IDTGIGBA 2

t21F4129D~16/ IDTHLIGBA 2

12106122017/ 1IDT6168A 2

:2iD7127D-17/1IDT6168A 2

:21F4/29D~17/1DT6168A 2

I:21B2/16D=-7T/1DTG168A 20

1:21C4721D-7/IDT6168A 20
1:21D7/27D-T{IDT6168A 20

1:21FG/30D~7/1DTG168A 20

1:21F2/128D-7/I1DTG168A 20

1:21B2/16D-8/IDT6168A 20

I:21C4721D~-8/IDTG168A 20
I1:2107/27D-8/IDTG168A 20

1:21F6/30D-B/IDTG61GBA 20

1:21F2/28D~-8/IDT61G8A 20

I

;21C6122D-18/ IDTG1G8A 2
121D7727D-18/IDTG16G8BA 2

:21F4/29D-18/IDT6E168A 2

121C6/22D-19/IDTG168A 2

121D7/27D-19/ IDT6168A 2



M3z202C

ND120/CX SIGNAL CROSS REFERENCE

UUA4 18

18

UUAS

18

18

i8

UUAB

18

UUA9

VAL 2
VCC 157

Printed at:

I:

I1:21F2/28D-19/IDT6168A 20

o:
1:

21F6/30D-19/1DT6168A 20

17E5132G-18/AM298411 ~0:
21B7/19D-1/IDT6168A_20

:21B2!16D—1IIDT6168A_20
:2104!210-1IIDT61683_20
:21D7!27D-1IIDT6168A_20
:21F6!30D—1IIDT6168A_20

121F2128D-1/IDT6168A 20

0:17E5/326G-19/AM298417 0O:

L]

:21BTI19D-ZIIDT6168A-20
:21B2/16D-2/1DT6168A 20
121C4/21D-2/IDT6168A_20
:21D7127D~2!IDT6168A_20
121F6/30D-2/1DT6168A_ 20
:21F2I28D-2fIDT6168A_20
t1T7ES/32G-20/AM25841! O:
121B7/19D-3/IDT6168A_20
:21B2!16D—3!IDT6165A_20
:21C4!210-3!!DT6168A‘20
:21D7!27D-3IIDT6168A_20

:21F6/30D-2/IDT6168A 20

t21F27/28D-3/1DT6168A 20

0:17ES/32G-21/AM29841T 0:

-

]
$5

HpEoE@me =

:4G3/C-A3LI
;401 /RN3-1/4610X 101 102!
14D1/RN3-1/46410X 101~ 102!
14D1/RN3~-1/4610X~ 1017 102!
:4D1/RN3-1/4610X 101 102!
:TE1raN3—1f461ux:101:102

121B7/19D-4{I1DT6168A 20
:21B2/16D-4/IDT6168A 20
:21C4121D-4/IDT6168A 20
121D7:/27D-4/ IDT6168A_20
:21F6/30D-4/1DT616RA 20
121F2/28D-4/IDT6168A_20
:17ES/32G-22/AM29841T 0:
121B7/19D-5/IDT6168A_20
121B2/16D-5/IDT6168A 20
121C4/21D-5/IDT6168A 20
:121D7/27D-5/IDT6168A_20
:21F6/30D-5/IDT6168A 20
:21F2/28D-5/IDT6168A 20
:17ES5/32G-23/AM29841T 0O:
121B7/19D-6/IDT6168A_20
121B2/16D-6/IDT6168A 20
12104/21D-6/IDT6168A 20
121D7/27D-6/IDT6168A 20
:21F6/30D-6/IDT6168A 20
:21F2/28D-6/IDT6168A 20
:39C7/34D-B4/ND DELDGA!
1:3C4/RN13-1/4610X 101 102
13C6/RN13-1/4610X 101 102 B:3H1/B-A2/!

13FS/RN13-1/4610K 1017102 B:3H1/B-A311!
B:4G3/C=B31/!

OVERFLOWS$

14:36

1:21F7/31D-19/IDTG168A 20

17E7131G~18/AM29841!
[:21B6/18D-1/IDT6168A 20

1:21C6122D-1/1DT6168A 20
I:21C2f20D=111DT6168A_20

1:21D4/25D-1/IDT6168A 20

I:21F7i31D-1/1DT6168A 20

17E7/31G-191AM259841!
1:2186/18D0-2/IDT6168A 20

1:21C6/22D-2/1DT6168A 20
1:21C2/20D0-2/IDTG168A 20

1:21D4f25D~2!IDT6168A*20

1:21F7/31D-2/1DT6168A 20

17TE77/31G-20/AM29841!
I:ZlBGIlBD—3fIDT6168A_20

[:21C6IZZD—JIIDT6168A_£0
1:21C2/20D-3/1DT6168A 20

1:21D4125D-3/1DT6168A 20

1:21F7/31D-3/1DT6168A 20

17ETI31G-21/AM29841!
1:21B6/18D-4/1DT6168A 20

1:21C6/22D-4/IDTG168A 20
[:21C2/20D0-4/I1DT6168A 20

1:21D4/25D-4/IDT6168A 20

I1:21F7131D-4/IDT6168A 20

17TET/31G-22/AM29841!
1:21B6/18D-5/IDT6168A 20

1:21C6122D-5/IDT6168A 20
[:21C2/20D-5/IDT6168A 20

1:21D4/25D-3/1DT6168A 20

I1:21F7/31D-5/1DT6168A 20

17E7/31G-23/AM29841"!
1:2186/18D-6/1DT6168A_20

1:21C6/22D-6/IDT6168A 20
1:21C2)20D-6/1IDT6168A 20

1:21D4/25D-6/TDT6168A 20

I1:21F7131D-6/1IDT6168A 20

1:40G6/33B-11/74L5244

B:3H1/B-B2/{!
B:3H2!/B-B31/!

1:21F4/29D-19:/ INDT6168A 20

I:21B4JITD—111DT6168A_F0
I:ZIC7123D-1fIDTGIGBA_20
1;21D5126D—1!IDT6168A_2B
I:21D2I24D—1IIDT6168A_20

1:21F4/29D~1/IDTG168A 20

[:21B4/17D-2/1DTG168A 20
I:21C7f23D-2IIDT6168A‘20
I:21DGIZGD—2IIDT6168A_20
I:21DZIZ4D—2!IDT6168A_20

1:21F4/29D-2/IDT6168A 20

1:21B4'17D-311DT6168A_20
I:2107f2BD—JJIDT6168A_£0
1:2106125D-IIIDT6168A_20
I:2[DEI24D—JIIDT6168A“20

I:21F4I29D-JIIDT6168A_20

I:2154117D-4IIDT6168A_20
I:21C71230-4IIDT6163A_20
I:21D6!2GD—4JIDT6168A_£0
1:2102124D—4IIDT6168A_20

1:21F4/29D-4/1DT6168A 20

I:2134I170—5![DT6168A_20
I:2lC?IZJD—SIIDT6168A"20
I:21D6I26D-SfIDT6168A_20
[:21D2I24D—5f[DT6168A_20

1:21F4129D-5/1IDT6168A 20

1:21B4717D-6/IDT6168A 20
I:21C7-23D—6'IDT6168AH20
I:21DGI2BD-6:IDT6168A_20
I:21D2!24D-GIIDT5168A_20

1:21F4/29D-6/IDT61684 20

B:3H1iB-C2/!
B:3H2/B-C31/!

B:4G3/C-C31/' B:4D1/RN3-1/4610X 101 1021
B:4D1/RN3-1/4610X 101 102! -
B:4D1/RN3-1/4610X 1017 102!
B:4D1/RN3-1/4610X 1017102!
B:4G2iC-A2/! B:4G2/C-B2/!
I:7E1/RN13-1/4610X_101_102

B:4G3/C-c2r!
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VEX
WAITH
WAIT2
WBD™

WCA™

WCHIM™
WCINH™

WCLIM™
WCSTB™
Wes”

WICA™
WLBD™

WMAP™

-

WMM
WRCLK™
WRFSTB
WRITE

WRTRF

wu~o

~

WW 3

XBGNT™
XCAD
XCA1
XCA2
XCA3
XCA4

Printed at:

#36
H36

#18

nig

740
240

[ S S

12

-8 N

-l NN

NN N

[ T T I I ]

Ee |

- -

o v o o ]

-

HHEHHAMOHHQOHHOHSMOHSOHHOH RO HEHOH O HHQ R A OGO HHOH H-mOO00 O - -

:TE1/RN13~1/4610X 101 102 [:11E2/RN19-1/4610X 101 102
:11E2/RN19-1/4610X 101 102
:41E2/RN19-1/4610X 1017102
:11E2/RN19-1/4610X 101102
:11F2/RN19-1/4610X 1017102
:11G2/RN20-1/4610X 101 102
:11G2/RN20-1/4610X 101102
:11G2/RN20-1/4610X 1017102
:iiFZJRN20-1IdGiﬂx:lﬂi:loz

:11E2/RN15-1/4610X 107 102
t11E2/RN19-1/46106X 101 102
111E2/RN19~-1/4610% 101 102
:11F2/RN20~1/4610X 1017102
:11G2/RN20-1/4610X 101 102
(11G2/RN20-1/4610X 101”102
t11G2/RN20-1/4610X 101102
:11F2/RN19-1/4610X 1017102 1:19C6/26B-1/27256

St b e o e b

$19C4/23B-1/27256 B:25FG/RN14-1/4610X 101 102t B:25FG/RN14-1/4610X 101 102!

1 26B4/RN9-17/4610X 101 102 1I:26C4/RN9-1/4610X 101 102
:33BT!28F-BZ!ND_DELILAH l:33BTJ28F—R2!ND_DELTLAH_ 1:33B7/28F~K3/ND DELTILAH

:33B7/28F-B1/ND DELILAH

:34D4/22F~16/PAL16R4D! 1:34E3/29H~10/74F32

:36E5/13D-11/PAL16L8D

:36D4/12D-5/PAL16R6D O:36C6/14G-6/74F08!

:36D4/12D-6/PAL16R6D 0O:36B6/25H-8/74F00!

t10D676A-3774A5648 1:10D4/5A-3174A5648

:10D2/4A-231T4A5648 O0:12E4/2C-19/PAL16LED!

:18B2/15F-14/PAL1GLBD! 1:24A2/21G-9/PAL16LED

:25F5/18F-18/PAL16R4D! 1:25D6/24F-21/TMM2018D 25 1:25B6/20F-21/TMM2018D 25

125B3/16F-21/TMM2018D 25 T1:25G3/21F-18/AMI150 20 1:23D3/23F-21/TMM20180 25

$31D37/11G-1/74PCT244 1:31D3/11G-19/74PCT244 1:31D5/10G-1/74PCT244
:31DS/10G-19/ TAPCT 244

124A2/21G-5/PAL16LED 1:24A3/32C-9/T4F32

:39C7/34D-L1/ND DELDGA!

125E6/17F-11/74F10 I:26C5/24H-2!74F74

129F4/20G-8/1M51403 25!

124A3)32C-8/T4F32! ~1:29F4/20G-9/IMS1403 25
:18B2/15F-12/PAL16L8DY 1:18D2/30B-15/74F139
:18B2/15F=-T/PAL16LED 1:20B7/28B-1!/74L5245
:20B6/24B-1/74L5245 [:20B4/20B-1/74L5245 I:20B3/16B-1/74L5245
120C7/29B-1/74LS245 1:20C6/27B-1/74L5245 1:20C4/21B-1/741.5245
120C3/19B~1/74L5245 ©:33B7/28F-P3/ND DELILAH'
:18B2/15F-19/PAL16LED! 1:18E2/29J-2/74F08

118E2/29J-5/74F08 1:18E3/29J-10174F08 [:18E3/1290-13/74F08
:1iDSI6B-3/74AS646 I:11D4/7B-3/ T4A5646
:12E4/2C-12/PAL16LED!

:24A3117F-6/74F101 T:29B3/22G-2t/TMM2018D 25
129D3/24G-21/TMM2018D 25  1:29B6/23G-21 'TMM2018D 25

:29D67 25CG-21/TMM2018D 25 -
:40G4/32B-11/74L5374 B:40D7/35C-25/MC68T05U3 !
:40C4!34A-3/MM58274 B:40D7/35C-26 /MC68705U
132E7/17F-2/T74F10 B:36ES5/13D-18/PAL16LED!
t12E4/2C=-7TIPALL1G6LBD 1:24A2121G-2  PALiGLED

124A3/17F-4/74F10 1:30D3/17B-1/74PCT245  1:30D5/1BB~1/!74PCT245
139C7/34D-N6/ND DELDGA! 1:45C4/9G-2/PALI6R4D
:32F5/34F-20/TMM2018D 25 1:32F7/35F-20/TMM201{8D 25
:32E7/17F~1/74F10 0:33B7/28F-D5/ND DELILAH! 1734D3/ 19F-7/ PAL16R4D
:18E2/29J-3/74F08! 1I:21F6/30D-11/IDT6168A 20
:21F7/31D-11/IDT6168A 20  I1:21F4/29D-41/IDT6168A 20
:21F2/28D-11/IDT6168A 20 -
118E2/29J~6/T4F08' 1:21D6/26D-11/I1DT6168A 20
:21D7/27D-11/IDT6168A 200  [:21D4/25D-11/1DT6168A 20
:21D2/24D-11/IDT6168A 20 7
:18E3/29J-8/74F08! IT21C6/22D-11/1DT6168A 20
121C7/23D-11/IDT6168A 20  T1:21C4(210-11/IDT6168A 20
121C2/20D-11/IDT6168A 20 -
118E3/29J~11/74F08' T:21B7/19D-11/1IDTG168A 20
:21B6/18D-11/IDT6168A 20 T:21B4/17D-11/IDT61634 20
:21B2/16D-11/1DT6168A 20 -
:18D2/30B-12/74F139! TI1:18E2/29J-1/74F08
:22F6/30C~11/IDT6168A 20 1:22F7/31C-11/IDTG168A 20
:22F4/29C-11/IDT61684 200 [:22F2/28C-11/IDT6168A 20
:18D2/30B-11/74F139! TI1:18E2/29J-4/74F08 i
:22D6/26C-11/IDTE168A 20 1:22D7/27C-11/IDT61684 20
122D4/25C-11/IDT6168A 20 I1:22D2/24C-11/IDT6168A 20
:1BD2/30B-10/74F139! ~1:18E3/29J-9/74F08 -
122C6/22C-11/IDT6168A 20 1:22C7/23C-11/1DT61684A 20
122C4/21C-11/IDT6168A 20 1:22C2/20C-11/IDT6168A 20
;18D2/30B-9/74F139! T:18E3/29J-12/74F08 -
122B7/19C-11/IDTG168A 20 1:22B6/18C~11/IDT6168A 20
:22B4/17C-11/IDT6168A™ 20 1:22B2/16C-11/IDT6168A7 20
:3A4/16A-14/74L5244! ~ 1:3B4/B-A10/ E
:3G4/B-A26/ 0:3F4/15C~3/74L5244!

:3G4/B-C26/ 0:3F4/15C-5/74L5244!
:3G4/B-A25/ 0:3F4/15C-7174L5244!
:3G4/B-C25/ 0:3F4/15C-9/74L5244!
13G4/B-A24/ 0:3F4/15C-12/74L5244!
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XCAS5
XCAG
XCAT
XCAB
XCAY
XCGNT™
XCLK
XCOMMO
XCOMM1
XCoMM2
XCoOMM3
XComMM4
XIDBO

X1DB1
XI1DB10
X1IDB11
XIDB12
XIDB13
XIDB14
XIDB15
XIDB2
X1DB3
X1IDB4
XTDBS
X1DB6
XIDB7
XIDB8
XIDB9

XLA10
XLA11
XLA12
XLAL3
XLAt4
XLA15
XLA16
XLA17
XLA18
XLA19
XLAZ20
XLA21
XLAZ2
XLA23
XLes”
XLSHADOW
XLUAD
XLUA1
XLUAL0
XLUA11
XLUA12
XLUAZ
XLUA3
XLUA4
XLUAS
XLUAG
XLUA7
XLUAS
XLUAS
XMOR™
XPILO
XPIL1
XPILZ2
XPIL3
XS511441
XS116841

XS117836
¥s5117841

Printed at:

#41
41

#36
#41

BN NNMNMNMNNNMNROBN

B

b

CGNMNNMNMMNMUMUMNUNUNNMNMNMNMNMNUNRONUMNMOMNMNNMNNMNOMRUOBNNNNNNNNLDN RN [

o N

:3D3119A-2/T4LS244!
13ET/4G-3174F244) 1
13D3/19A-5/T74L5244!
1JETI4G-5174F244! 1
$3D271TA-TIT4L5244!
:3IDTISC-T174F244! 1
:3D2/17A-9/74L5244!

13G4/B-C24! 0:3F4/15C-147/74L5244!
13G4/B~-A23/ 0:3F4/15C-16/74L5244!
:3G3/B-C23/ 0O:3F4/15C-18/74L5244!
13G3/B~A301 0:3F3/16G-3174L5244!
13G3/B~-C30/ 0:3F3/16G-5/74L5244!
1JA4T16A~121T41L5244" [:3C4/B-B16/
:JA4716A-167/74L5244! 1:3C3/B-C10/
:3ATIZ21A-12174L5374!  T1:3B6/B-A13!
$3ATI21A-9174L8374!  1:3C6/B-C12!
(3ATI21A-6/74L5374! 1.3B6/B-A11)
PIATI21A-51T74L8374!  1.3C6¢/B-C1t!
J3ATI21A-2174L8374¢  1:3B6/B-C11!

0:3D6{20A-3/T74L52441

tJEIIB-ALTH

0:3D6/20A~5/ 7405244}

:3E3/B-C17¢

0:3D4/18A~7/74L5244 !

:JE1/B-A21/

0:3D4/18A-91T741.5244!

:ADTI5G-9/74F244! [I:3E1/B-C21/
:3D2/17A=-12/74L5244!) 0:3D4/18A-12774L5244!
3DTIOG-121T4F244! 1:3E1/B-Al9!
13D2117A-14174L5244t  0:3D4/18A-14174L5244!
1IDTISG-14/74F244! 1:3E1/B-C19/
13D2117A-16174L5244! 0:3D4718A~161 74152441
13D71353G-16/74F 244! 1:3E11B-A22/
13D2/17A-18B/74L5244! 0:3D4/18A-18/74L5244!
13D7/5G-18174F244! 1:3E1/B-C22!
:3D3/19A-7T174L5244! 0:3D6/20A=7/74L5244
:JET74G-7174F244) I1:3E31B-A18/
:3DAT19A-9/74L5244! O0:3D6/20A-91T741.5244!
:JETI4G-9174F244! 1:3E3/B-C18/

DI 19A-121T74L5244)  0:3D6120A-12174L5244!
:3E7/4G-12/T74F244! 1:3E2/B-C16/

AD37 1941417415244 0:3D6/20A-14/74L5244!
t3ET/4G-14774F2441 1:3E2/B-Al16
:3D3/19A~16174L5244! 0:3D6720A-16/74L5244
:JETI4G-16/74F244! 1:3E2/B-Ci5
13D3/19A-18/74L5244! 0:3D6/20A-18/74L5244!
13ET/4G-18174F244! 1:3E2/B-A15/
13D2/17A-3/74L5244! 0:3D4/1BA-3174L5244°
:3ID7/5G-3/74F244! 1:3E2/B-C20/
13D2/17A-5174L5244! 0:3D4718A-57174L5244!

1 3DTi5G-01T4F244!) 1.3EZ/B-A20/

:3GI/B-A297 O0:3F3116G-7/74L5244!
3G B-C291 0:IF3/16G-9/74L5244!
:3GZ2/B-A287 0:3F3/16G-12/74L5244!
13G2/B-C28! 0:3F3/16G-14/74L5244!
:3G2/B-A27! 0:3F3/16G-16/74L5244
13G21B-C27/ 0:3F3/16G-18/74L5244!
:3G2/B~-B27! O0:3F2/17G-3/74L5244!
:3G2/B-B26¢ ©0:3F2/17G-5/74L5244!
:3G1/B-B23/7/ 0:3F2/17G-7/74L5244!
:3G1/B-B24/ O0:3F2/17G-9174L5244"
:3G1/B-B25{ 0:3F2/17G-12/74L5244"
:3G1/B-B30/ 0:3F2/17G-14/74L5244
:3G1/B-B28! 0:3F2/17G-16/T74L5244!
:3G1/B-B29/ 0:3F2/17G-18/74L5244!

A4 16A-91T74dLS5244!) 1.:3B4/B-A12/
1 3A4116A-5774L3244! 1:3B4/B-B21/
13A37122A-9/74L5244! 1:3B3/B-C8/

13A3/22A~12174L5244! 1:3C2/B-A9/
1IA2123A-14174L5244! 1:3B1/B-C5/
1382123A-16/T4LS244! T1:3C1/B-AG!
13A2123A-18174L5244! 1:3Bt/B-A8/
13JA3122A-14174L5244) 1:3B2/B-C7/
1JA3122A-16174LS2441 1:3C2/B-AT/
:JA3T22A-18174L5244" 1:3B2/B-A3/

13A2/23A-3/74L5244! 1:3C2/B-C3/
13A2/23A-5174L5244)  [:3B1/B-A4/
t3A2/23A-7/74L5244! [:3C1/B-C4/
13A2/23A~9/74L5244! 1:3B1/B-AS/
t3A2123A-12174L5244! 1:3C1/B=-C&/
13A4/16A-7/74LS2441 1:3C4/B-B18/
:3A4/16A-18/74LS244! 1:3B3/B-B9/
13A37/22A-3174L8244! 1:3C3(B-B10/
:3A3/22A-5/74L5244! 1:3B3/B-B12/
13A3122A-7/74L5244" 1:3C3/B-B11/
:41C5/TH1-4/21T057GF! 0:41C5/ANS=-3/4610X 101 102!
141C2/27A-2174PCT244 B:41A1/STR2-2/8TR2!  ~
:41A1/RN8-2/4610X 101 103!
:36B6/25H-6/T4F00T 1:36C6/14G-5/74F08
:41C2/27A~4/T4PCT244 B:41A2/STR3-2/STR2!
:41B1/RNB-3/4610X_101_103!
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XS118%#41  #41 3 1:41C2/27A-6/74PCT244 B:41AZ(5TR4-2/5TR2"
B:41B1/RN8~4/4610X 101 103!

X5119#41 141 3 1:41C2/27A-Bi74PCT244 P:41A2/STR5-2/STR2"
B:41B1/RNB-5/4610X 101 103!

XS120841 841 3 1:41C2/27A-11/74PCT244  B:41A2/STR6-2/STR2!
B:41B1/RN8-6/4610X 101 103!

XS120842 42 2 B:42F3/R7-1/2200HMT B ;42F3/D4-1/1N4148!

51214141 #41 3 1:41C2/27A-131/74PCT244 B:41A2/STR7-2/STR2
B:41B1/RN8-7/4610X 101 103!

XS1228441 #41 3 1:41C2/27A-15!74PCT2447 B:41A3/STRE-2/STR2!
B:41B1/RNB-8/4610X 101 103!

XS5123#41  #41 3 1:41C2/27A-17/74PCT244 B:41A3/STR9-2/S5TR2!
B:41B1/RN8~9/4610X 10t 103!

XS5124836 #36 2 B:36ES/13D-15/PAL1GLEDT 1:36F5/14G-21/74F08

XS125436 #36 2 1:36F2/14C-1/74F00 B:36E1/R18-2/2.2K0HM!

XS127#25 #25 2 I:25F5/18F-9/PAL16R4D  0:25E6/17F-8/74F10!

XS130842  #42 4 B:42ES/R2-1/5.6KOHM! B:42E5/D5-1/1N4148!
B:42E6/R3~-1/2.2KOHM! 1:42F6/7F-3/T74F14

XS136841  #41 2 1:41C5/25A-61T4PCT244 B:41A4/RN7-G/4610X 10t 103!

X5144#38 #38 2 0:38D1/13C-6/74L5393! [:38E2/13C-13/74L8393

XS147#40 40 5 B:40Bt /T2-3/2ZN2907! B:40D2/Cd~1/100nF!
1:40C4/34A-16/MMS8274 B:40C1/D2-2/1N4148! 0:40C1 /R16-2/ 10KOHM!

XS148825 #25 2 B:25FG6/RN14-2/4610X 101 102' B:25F7/LED1-1/RED'

XS1568#50 #50 2 B:S0D2/R22-2/3300HMT B:5002/LEDG-1/GREEN!

XS157#50 #S0 2 B:SOE2/LED7-11YELLOW! B:S0E2/R23-2/3300HM!

XS16126 26 2 0:26B4/RN9-6/4610X 101 102! 1:26C5/24H-1/74F74

XSiG6H50 #50 2 B:50D2/LED6-2/GREEN! §:50D3/12G-4/74L5123!

XS167850  #50 2 B:S0E2/LED7-2/YELLOW! 0:S50E3/12G-12/74L5123!

XS168#40 #40 2 1:40C4134A-1/MM58274 B:40B3/T1-2/2N2222!

XS174840  #40 3 1:40A2/T3-212N2907 B:40A3/D3-2/4,3V ZENER'
0:40A2/R13-214. TKOHM! -

XS175840 #40 2 B:40A3/D3~1/4.3V ZENER! 1:4DA3/R14-172.2KOHM

XS176450 450 3 [:50D3/126-15/74L5123 0:50D2/R24-2/180K0OHM!
B:50D2/C13-112.2uF!

XS51788#40  #40 2 B:40A2/T3~-3/2N2907! T:40B3/R12-1/10KOHM

XS1794#50 #50 3 1:50E3/12G-7/74L5123 B:50E2/C14-1{2.2uF!
0:50E2/R25-2/ 180KOHM!

XS184#26 #26 2 0:26C4/RN9-7/4610X 101 102! [:26C53!24H-4/74F74

XS184#36 #36 2 0:36E5/13D-19/PAL1FLEDT [ :36F3/14C-10/74F00

XS1848#40 #40 2 0:40B3/R12~2/10K0OHM! 1:40B3/T1-2/2N2222

XS519836 #36 2 0:36E5/13D-12/PAL16LBD! 1:36F4/14C-13'74F00

X5195840 #40 2 1:40C2/BATT1-2/BATTi B:40C1/D2-1/1N4148!

XS197840 #40 2 1:40B1/T2-2/2N2907 1:40C1/H16-1/10K0HM

XS287 a7 2 1:7D2/3A-4/74F241 0:7C1/1F=6/74F04!

XS200840 #40 2 B:40E4/TP7-1/TESTPOINT! 0:40C4/34A-11/MM58274!

Xs2117 17 2 1:7D4/2A-57/7438 0:7D5/8G-6/74F00!

XS26138 438 2 0:38B2/12F-61745132! 1:38C1/11F-2/74537

KS268833 133 3 1:33B77/28F-S17/ND DELILAH B:33A5/RN12-4/4610X 101 103!
B:33A6/STR15-2/5TR2! - T

XS269#33 #33 3 1:33B7/28F-R14/ND DELTLAH B:33A5/RN$2-3/4610X 101 103!
B:33A6/5TR14-2/STR2! - -

XS2747 87 2 0:7D4/1F-10/74FD4! 1:7D4/2A-1/7438

XS270#33 #33 3 B:33A6/STR13-2/STR2t [:33B7/28F-S516/ND DELILAH
B:33A5/RN12-2/4610% 101 103!} -

XS277T#33 #3232 1:33B7/28F-PT/ND DELILAH B:33A6/RN12-5/4610X 101 103!

XS278833 833 2 1:33B7/28F-56/ND DELILAH B:33AG/RN12-6/4610X 101 103!

XS2814#33  #33 2 I1:33B7/28F-P13/ND DELILAH B:33A7/RN12-9/4610X 101 103

XS295#33 #33 2 1:33B7/28F-QS/ND DELILAH B:33A7/RN12-8/4610%X 181 103!

XS3#33 33 2 T:33A4/34G-9/74PCT374! 1:33B7/28F-S13/ND DELTLAH

XS3n42 gaz 2 B:42B7/TH2-6/217057GF! 1:42C6/33G-11/aM25c821

XS30138 838 5 1:38B3/12F-10/745132 B:38A3/D1-1/3.3V ZENER!
1:38A4/R11-1/1KOHM B:38A4/C3-1/10nF! ~ I1:38B4/12F-12/745132

X5310H48  #48 2 B:48E4/3F-18/PAL16L8D! 1:48F4/7A-13/7407

X332440 #40 3 1:40C4/34A-15/MM58274 B:40C3/X2~1/32. T68KHZ,
B:40D3/C5-1122pF!

ASI21448 #4882 1:48C7/14F-4/AM29C821 ©:48CT/14F-22/AM29C821!

¥S322048 #4838 2 1:48C4/13F-23/AM29C821 0:48C4/13F-23/AM29C8211

X5323#148  #48 2 1:48C4/13F-5/AM29C821 0:48C4/13F-21/AM20C8211

XS3278H48 #48 2 [:48CT/14F-6/AM29C821 0:48C7/14F-20/AN29C821!

XS328048 #48 2 1:48CT/14F-7/AM29C821 0:48C7/14F-19/AM29C821!

XS329848 #48 2 1:48C7/14F-8/AM29C821 ©0:4BC7/14F-18/AM29C821!

XS33440 #40 3 0:40C4/34A-14/MM58274! B:40C3/X2-2132.768KHZ!
B:40D3/C6-11/22pF!

XS340845 1845 2 1:45E2/7G-1/PAL16R8B ©0:45C2/2D-9/74F74!

Xs36083 3 6 1:3D6/20A~1/74L5244 1:3D6/20A-15/74L5244
[:3D4/18A-1/74LS244 T1:3D4/18A-19/74L5244 B:3C5/STR17-1/STR1!
0:3C4/RN13~-414610X 101 102!

A537243 83 & 1:3D7/5G-1/74F244 1:3D7/5G-19/74F244 1:3E7/4G-1/74F244
1:3E7/4G~19/74F244 B:3C7/STR18-1/S5TA1! 0:3C6/RN13-5/4610X 101 102!

XS374#45 #45 3 0:45C1/RN18~7/4610X 101 102! 1:45C2/2D-12/74F74 -
1:45C2/2D-10/74F74 ~  ~

XS375845 #45 2 1:45E7/2D~4/74F74 0:45E6/RN18-6/4610X 101 102!

XS3Isu7 #7 2 I:7E7/2A~-10/7438 0:7D7/9D~-10!74F02¢ ~— ~

KS382845 #45 2 1:45G3/8K-10/HP5082_7433 0:45F2/8H-13/74L9248!

Printed at: 14:36 18/ &!1987
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XS383845 H45 2 1:45G3/BK~8/HP5082 7433 0:45F2/8H-12(74L5248!

X5384#45 H45 2 1:45G3/BK-S/HP50827 7433 0:45F2/8H-11/74L5248!

XS385845 #45 2 1:45G3/8K~3/HP5082 7433 0:45F2/8H-10/74LS248!

X5386845 H45 2 1:45G3/8K-2/HP5082 7433 0:45F2/8H~9/741.5248!

XS387845  H45 2 1:456G3/8K~11/HPSO82Z 7433 0:45F2/8H-15/74LS5248!

X5388845 #45 2 1:45G3/8K-9/HP5082 7433 0:45F2/8H-14/74L5248!

XS44126 26 2 I1:26D4/27TH-17/74PCT244 0:26C5) 24H=6/7T4F 74!

XS4433 833 2 T:33A4/34G-12/74PCT374! 1:33B7/28F-R12/ND DELILAH

XS4n42 42 2 B:42B7/TH2-2/217057GF! 1:42C6/33G-10/AM29C821

X5428847 847 2 I1:47C2/7C-8{74PCT374 B:47B1/RN4-4/4610X 101 222!

XS5429847  H47 2 1:47C217C~13/74PCT374 B:47B1/RN4-3/4610X 101 222!

XSd4841 41 2 B:41E2/LED2~1/RED! 0:41E2/RN14-4/4610Xx 101 102!

XS45841 #41 2 B:41E2/LED3-1/GREEN! 0:41E2/BN14-5/4610% 101 102!

X545383 83 & 1:3D2717A-1174L5244 1:3D2/17A-19/74L5244
1:3D3/19A-1/74L5244 1:3D3/19A-19/74L5244  B:3C2/STR16-1/STR1!'
0:3C2/RN13-3/4610X 101 102!

XS48%41 #41 2 0:41F4/29A-6/T4F08T 1 41F4/14A-1/T4LS38

XS4847 3 0:7D3/2B-3/74F00! 1:7E3/2B-4/74F00

XS51#33 #33 2 T133A4/346-15/74PCT374! 1:33B7/28F-N10/ND DELILAH

XS51#218 #38 2 0:38B2/12F-31745132! 1:38B2/12F-5/745132 ~

XsS5nq2 42 2 B:42B7/TH2-5/217057GF! 1:42C6/33G-9/AM29C821

XS5117 87 2 1:7E3/2B-9/74F00 0:7E3/2B~6/74F00!

Xs52487 87 2 1:7E3/2B-10/74F00 0O:7E3/ 1F-8/74F04!

XS56n7 #7 2 1:7D5/8G~-4/74F00 0:7C5/8G~3! 74F00!

XS578#7 w72 [:7C5/8G-1/74F00 0:7C4/1F-12/T4F04!

XS58811 #11 3 I:11D5/6B-22/74A5646 1:11D4/7B-22/ T4AS646
0:11F2/RN19-10/4610X 101 102!

XSS58841 #41 2 G:41E4/28A~9/74L52737 BT41E2/LED3-2/GREEN!

XS6#33 #33 2 T:33A4134G-16174PCT374! 1:33B7/28F-512/ND DELILAH

XS6N38 38 2 0:38B2/7F-8174F14! 1:38B2/12F-4/745132

XS6841 41 2 B:41C5/TH1-3/217057GF! 1:41C5{25A~11/74PCT244

XS6#42 42 2 B:42B7/TH2-3/217057GF! 1:42C6/33G-8/AM29CE21

XS6i1ftdad  H44 3 0:44B5/4H-14/AM20CB21! 0:44B2/3H-14/AM29C821!
B:44D4/5H-11/AM29861A!

XS612844 144 3 0:44B5/4H-15/AM29C821! (:44B2/3H-15/AM29CB21!
B:44D4/5H-10/AM29861A!

NS613844  $44 3 0:44BS/4H-16/AM29CB21! 0:44B2/3H-16/AM29C821!
B:44D4/5H~9/AM29861A!

XS614%144 44 3 0:44B5/4H~-17/AM29C821) 0:44B2/3H-171AM29C821!
B:44D4/5H-8/AM29861A!

X5615844 H44 3 0:44B5/4H-18/AM29C821! 0:44B2/3H-18/AM29C821!
B:44D4 1/ SH-7/AM29861A!

¥S616#44 #44 3 0:44B5/4H~19/AM29C821! 0:44B2/3H-19/AM29C821!
B:44D4/5H-6/AM29B61A!

XS5617#44  $#44 3 0:44B5/4H-20/AM29C821! 0:44B2/3H-201AM29CB21!
B:44D4/SH~5/AM29861A!

XS618%44 #44 3 0:44B5/4H~21/AM29C821! 0:44B2/3H-21/AM29CB21!
B:44D4/5H-4/AM29861A!

XS619#44  #44 23 0:44B5/4H-~22/AM29CB21! 0:44B2/3H-22/AM29C821!
B:44D4/5H-3/AM29861A!

XS62840 140 2 B:40D7/X3-2/4MHZ! 1:40D7/35C-6/MC6ET0O5U3

XS620844 #44 3 0:4485/4H-23/AM29CB21! 0:44B2/3H-23/AM25CB21!
B:44D4/5H~271AM29861A!

XS622844 a4 2 1:44D4/5H-1/AM29861A B:44D2/R15-2/2, 2KOHM!

X863#40 #40 3 B:40D7/X3-1/4MHZ! B:40D7/C7-1/22pF!
1:40D7/35C-S/MC68T05U3

XS565841 41 2 1:41F4/14A~2174LS38 0:41F4/11B-6/74L504!

XS69841 nd41 2 1:41F5/14A-10/74LS38 0©:41F5/11B-8/ 7T4L504!

XST#ID #33 2 T:33A4/34G-19/74PCT374! [:33B7/28F-Q10/ND DELILAH

ASTHAL B4t 2 B:41CS5/TH1-5/217057GF! [:41C5J/25A-13/74PCT244

Xs7282 B2 5 1:2B6/13B-1/74F04 1:2B6/13B-3/74F04 1:2B7/13B-5/74F04
I1:2B7/13B-9/74F04 0:2A5/R8-2/ 1KOHM!

XS734#38 #38 2 0:38B4/12F-11/7451321 1:38C4/29H-12/74F32

XS76436 836 2 1:36B6/25H-10/74F00 ©:36B6/32C-6/74F32!

AS7684#46 #4656 2 1:46E5/8J-15/74LS112 0:46D5/14G~11/74F08&!

ASTTHIE #36 2 1:36B6/25H-4/74F00 0:36B6/32C-3/ 74F32!

3786846  H#46 2 1:46E7/8J-14/74L5112 0:46D7/14G-8/74F08!

XS790#t46  #46 S I:46ES/8J-3/74LS112 1:46E518J-4/74L5112
1:46E7/8J~11/74L5112 1:46E7/8J-10/74LS112 0:46E4/RN14-8/4610X 101 102!

XS792#46 #46 2 0:46ES5/8J-6/74L5112! B:46F5/LED4-2/RED! - -

XS793846  #46 2 B:46D5/LED5~1/RED! 0:46D5/RN14-7/4610X 101 102!

XS57958146 #46 2 B:46F5/LED4-1/RED! 0O:46F4/RN14-9/4610X 101" 102!

XS8#33 #33 2 T1:33A4/34G-11/74PCT374 0:33A5{7F-6/74F14!

XS813g #38 2 0:38B1/10F-12/74F10! T:38C1/11F-1/74537

XSBH#41 41 2 B:41C5/TR1-2/217057GF! 1:41C5/25A-15/74PCT244

XS80H42 #42 2 B:42B7/TH2-4/217057GF! 0:42B6/RANS-2/4610X 101 102!

XS83H17 M7 4 1:17E5/32G-1/AM29841 1:17D2{29H-5/74F¥32 ~
I1:17D1/29H-2/74F32 0:17D6/11F-11/74837!

XS85042 42 2 0:42C5/RN7-4/4610% 101 103! T:42C6/233CG-7/AM29C821

XS8TH17 17 2 0:17D1/29H-3/74F327 [IT17E2/30H-14174F373

XSB8H17 #17 2 0:17D2/29H-6/74F32! 1:17E2/30H-17/74F373

Xs9841 #41 2 B:41C5/TH1-6/21705TGF! [:41C5/25A-17/74PCT244

¥591H142 n4z 2 1:42B3/32H-21/5C2661 0:42A1/11B-2/74LS04!

X592#41 #41 3 0:41G3/11B-4/74L504! 1:41G3/2A-12/7438

Printed at:

14:36 18/ 6/1987
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X593836 #36

XTAL1 #38
XTAL2Z #38
XTR

SIGNAL TYPE:

Printed at:

" "

Yan"
"#m"

141G3/2A-13/7438

;36F2/9D-4/74F02! 1:36F2/9D-3174F02
:38D1/13C-1/74L5393 0:38A1/X4-3/39.3216MH2!
:38B1/10F-1/74F10

:38A2/¥1-3/35MHZ! 1:38B2/12F-2/745132
:2E2/RN1-5/4610X 101 102! 0:2D3/A-B4/! 0:2D3/A=C23/1
:42B3/32H-25/SC2661"' B:42B3/32H-9/5C2661 |

HIERARCHICAL BETWEEN BLOCKS

INTERPAGE ONLY ON BLOCK NO. n
INTRAPAGE ONLY ON PAGE NO.
14:36 18/ &6/1987






Printed by: Chris-Cherring Date: 1987-09-08
Sub ject: REGISTER FILE MARGINALITIES

Document name: REGISTER FILE MARG-7277457:TEXT

Letter created: 1987-09-08 15:05:33

S5ent by: Lasse—-Bockelie
Address : HQRD-BOA
Hi Chris!

The problem encountered on almost all of the C-print is when IDBS,REG is
used in combination with CONDENABLE in the following cycle providing the test
condition is a result of the ALU operation. These cycles must be 100ns.

This occurs at least 44 times in the microcode (I gave up!!). Hence the
probability of oversight is too high, and we may face a performance decrease
if we insert dummy cycles, or use 175ns cycles {COMM,SLOW).

I have however another solution:

19 F17
Connect 47#F19- to 15D19  (RRF™)
Connect 15013 to 14D13  (SLCOND™)

Replace 444038 with 44403¥C
Replace 444048 with 44404@<

The pals are on KAA, and include only additions, ie. we can reblow the same
devices.

The equations are:

SLCOND = ACOND * CSECOND ALU CONDITION USED IN THE NEXT CYCLE FOR
+ ACOND * CSLOOP MICROCODE SEQUENCING.

This is then added to DLY1l in 44404 like this:

DLY1 previous equations

+ RRF * SLCOND

The cycle time will be 75ns if SLCOND is active {(terms also inclused in DLYD),
and 100ns if IDBS=REG in combination with this.

Lasse.



Printed by: Chris-Cherring Date: 1987-09-04
Subject: CONTROL STORE WRITE

Document name: CONTROL STORE WRIT-21133265:TEXT

Letter created: 1987-09-03 13:05:05

Sent by: Lasse-Bockelie
Address @ HQRD-BOA
Hi Chris!

The solution to the write control store problem is a new pal 44305D on the
DELILAH user on KAA.

The problem was that the write pulse WCSTB starts before ELOW has gone
inactive, and in some cases we are writing in both the upper and the lower CS.

Lasse
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EHI := EMID + ELOW * EHI + /ELOW * /EHI : ENABLE DIGIT 3
EMID := ELOW * /EMID * /EHI ; ENABLE DIGIT 2
ELOW := /ELOW * /EMID * EHI ; ENABLE DIGIT 1
ABSEG—=_/S1 * 50 * FMID T R & U SEGMENTS UFF
€SEG—— 54 /S0—EMID— 7 U SEGMENT—OF—
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FSEG— = St—+EMD 50— EMID- +—F—SEGMENT—BFF——

=~ G SEGMENTOFF——
DESCRIPTION

— =T

/ABIT @ = MOFF + /MsiZE4.Msi2e@, epid  + ERI + Etow
[BBIT =  MOFE 4 /mMsizef Mseeg. erid + BHT ¥ Elow
JobiT = yee
/DBIT = Ned
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PAL16L8
JLB/CJTC 14AUGS6 2
44302D,LBC1 2 lof

/BDRYSQ_/CC2/BORY2S—/0My e 70
7TENT /CGNTCACT /CGNTSO /RT /10RO /DSTB /BGNT /EMD /BGNTCACT VCC

; 060387 JLB: EMD WAS HOLDING IN ADDRESS PART OF I0X CYCLES AFTER

; BUFFERED WRITE CYCLES.

; EMD - ENABLE DATA PATH BETWEEN CD AND LBD

; 270387 CJTC: NEW SIGNAL DSTB TO SAMPLE DATA AT LBD/CD BUFFERS ON

; CPU FROM BUS READ, AT BDRY.

; 040487 JLB: DSTB MUST NOT CLOCK DATA BEFORE CACT GOES OFF IN IOXES
; (NEGATIVE SETUP OF DATA IN BUS SPECS.)

IF {VCC) EMD = Q2 * QO * CACT ; CPU CYCLE TO BUS SET
+ EMD * CACT ; HOLD
+ CGNT * CGNTS50 ; CPU CYCLE TO MEM SET
+ EMD * RT * CC2 * /TERM : ) HOLD TERMS FOR
+ EMD * IORQ * CC2 * /TERM . ) CPU READ, FETCH AND

; 1 MAP CYCLES

IF {VCC) CGNTCACT = CGNT + CACT

If (VCC) BGNTCACT = BGNT + CACT

IF {VCC) DSTB = CGNT + CACT * /BDRY50 * /BDRY25 * /IOR(Q
+ CACT * IORQ * CC2 ; 10X CYCLE
DESCRIPTION

f I \Af}b\*
’______,__—--—-—-'
/QQ /@2 Jecd [RoReaS [Bde SO JCNT [oentso [ACT /TERM QAD

/ReNT /CéuTCRCT /RT Jlor@ NaS Nk ;ﬂeﬁ JeMp [RenicACT  Vee
OB




Pca v
[

PAL16L8
JLB/CJTC 15AUG86
44303A,LBC2 ~ LOCAL DATA BUS CONTROL PAL

/CACT /CGNT /EADR /BINPUT50 MISO /IOD WRITE NC8 NC9 GND
/BACT /WLBD NC13 NC14 NC15 NC16 /CMWRITE /CBWRITE /WBD VCC

; LBD TO BD TRANSCEIVER

WBD - DIRECTION FROM LBD TO BD

IF {(VCC) WBD = EADR ; ADDRESS FROM CPU TO BUS
+ CBWRITE ; CPU WRITE CYCLE TO BUS
+ I0D * MISO * /BINPUTSO ; OUTPUT PART OF T0OX
+ BACT ; DMA OUTPUT CYCLE

(CBWRITE) - CPU TO BUS WRITE. STARTS ONLY WHEN THE BUS IS GRANTED.
LASTS UNTIL THE END OF THE BUS CYCLE.

+
1

IF {VCC) CBWRITE = WRITE * CACT
+ CBWRITE * CACT

; CD TO LBD TRANSCEIVER

; WLBD - DIRECTION FROM CD TO LBD

IF (VCC) WLBD = CBWRITE ; CPU WRITE CYCLE TO BUS
+ CMWRITE ; CPU WRITE CYCLE TO LOCAL
+ 10D * MISO * /BINPUTSO ; OUTPUT PART OF TIOX

ON BUFFERED WRITE.

3

IF (VCC) CMWRITE = WRITE * CGNT
+ CMWRITE * CGNT

rd

7 \AO
k ‘g’jﬁp /
Y= P

DESCRIPTION

—

MEMORY

{CMWRITE) - CPU WRITE TO LOCAL MEMORY. LASTS UNTIL END OF MEMORY CYCLE
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PAL16L8
CJTC 02SEP86
44304E,LBC3 - LOCAL DATA BUS CONTROL PAL /TOAPR

/CGNT /BGNT /BGNTS0 / BUS £B&BR /GNT NC9 GND
N(Qll FAPR SAPR EBADR APR' /BACT WVCC\

NC\ 2 bBAR CiRAL R
200387 CJTC: NEED TO SLOW DOWN APR TO AS648 BUS TCVRS. PUT IT
THROUGH THIS PAL INSTEAD OF FO4
200387 JLB: EBADR COMES ON AT BAPR TO AVOID SPIKE ON LBD.
NEW INPUT CGNT™
230387 JLB: APR DELAYED 3XPAL DELAY
240387 JLB: EBD MUST NOT CHANGE WHEN DATA IS CLOCKED IN.

MEP @ e ws we s

: BACT - BUS ACTIVITY. LASTS FOR COMPLETE DMA TO LOCAL MEMORY

; CYCLE (ONLY ON MEMORY READ}

IF {VCC) BACT = BGNT50 * /MWRITE ; ENABLE FOR DATA ONLY AFTER ADDRESS
+ BACT * BDAPS0 ; HOLD AFTER BDAP FINISHED

EBD - ENABLE BUS DATA. ENABLE LBD TO BD TRANSCEIVER
SHOULD BE DISABLED DURING CGNT * /BACT, IE DISABLE WHEN CPU
IS ACCESSING LOCAL MEMORY, EXCEPT WHEN TRANSCEIVER IS BEING USED
AS A REGISTER TO HOLD DATA FROM A PREVIOUS DMA MEMORY READ.

3

IF {vCC) EBD = EBUS * /CGNT * /GNT
+ EBUS * GNT * BGNT
+ EBUS * BACT

EBADR - ENABLE ADDRESS FROM BUS TO LOCAL MEMORY

L]

IF (VCC) /EBADR = /BAPR * BGNTS0 -TURN ON AT BAPR WITH GNT
+ /BAPR * /EBADR -HOLD UNTIL BGNT50 OR IN
+ /GNT ‘W.C. UNTIL GNT GOES OFF .
CALLED DONJUSE >WSED FQ BE EBAQR, BUE_NEEOEB TO FEEDBACK
IN . SHIFTED TONRIN DR TO™RIN 16 ONTNUSE PR 19 T4
‘__T)H\J LAsy
fam— S
. . . (T -5 JEBUL JTRAPR
; SLOW INVERSION Y [BAiSD [NRUE Jevaprss / /
IF (VCC) /FAPR = 7BARPR /6N Ned  «nND

IF (VCC} /SAPR = /FAPR _
IF (VCC) 48R = /SAPR Nt e Nay SAPR TAPR EBADR /BACT

M 2y
/D8R Nl [EBD DRAPR Nl

DESCRIPTION

¢
Wq’jf:\%”
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fcR N2
T8 Ve

e
PAL16LS8 c>

JLB 26NOV86 ~
44305B,CSCTL

/FORM /CCt /CC2 /CC3 /LCS /RWCS /WCS FETCH /BRK GND
/TERM /WCSTB LUA12 /WCA /ELOW /EUPP JEWCA /ECSL /WICA VCC

; 130387 JLB: ELOW ALWAYS ENABLED ON TERM IF LUAlZ 1S LOW.
; MAY SPEED UP NON FETCH CYCLES.
; CONTROL STORE CONTROL

IF {VCC) WICA = WCA * FETCH * /TERM ;WRITE PULSE TO MICROINTRUCTION CACHE

IF (VCC) WCSTB = /CC3 * CC1 * WCS * RWCS  ;WRITE PULSE TO WRITEABLE CONTROL STORE
+ CC3 * CC2 * CC1 * LCS ;WRITE PULSE DURING LOAD CONTROL STORE

IF (VCC) ECSL = RWCS * /WCS * CC3 * /TERM ;READ CONTROL STORE HOLD

IF (VCC) EWCA = RWCS * /CC3 * /TERM ;ENABLE WCA REG. IN MIC ONTO MA

IF {VCC) EUPP = LUA12 ;NORMAL ADRESSING
+ WCA * FETCH ;WRITE INTO MICROINSTUCTION CACHE
+ FETCH * /CC1 * /CC2 * /CC3 * /TERM;

IF (VCC) ELOW = /LUA12 * /FETCH ;NORMAL ADRESSING. ON FETCH EITHER MICROI
+ /LUA12 * TERM ;ENABLE ACCORDING TO LUA12 BEFORE FETCH ¥

FORM * /BRK * CC2 * /TERM ;0R A MAP IS USED.

FORM * /BRK * CC3 * /TERM ;D0 A MAP

/LUALZ2 * BRK * CC2 * /TERM ;0N BRK: USE BANK SELECTED BY LUA1Z.
/LUAL12 * BRK * CC3 * /TERM ;

+ o+ + +

DESCRIPTION

)
:,f' [&[%17 1)
__ \75\3 )
1o -

{
b
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LED

TIN

WAY

JB

1IN

\P
AN

JDE

pce N2

—

e

PAL16L8
JLB 26NOV86
443068 ,MMUCTL

CA0 WRITE /DVACC /RT /WCHIM DOUBLE /EMCL /CC2 /WCA GND

-

>

-

LSHADOW /LAPA /EPT /EPMAP /EPTI /EIPL /EIPU /EIPUR /ECD VCC

; 25/2/87 JLB EQUATION FOR EPT MISSING

; MEMORY MANAGEMENT CONTROL

IF {VCC) ECD = WCA * /LSHADOW
+ RT * /LSHADOW * /CC2

;DISABLE CACHE ON SHADOW ACCESSES
;ENABLE WHEN WRITING IN CACHE
;ENABLE IN THE FIRST PART OF READ/FETCH CYC

IF (VCC) LAPA = DVACC * /LSHADOW * /WCHIM ;LA TO PPN WHEN VIRTUAL ACCESSES ARE DISA

;WE ARE NOT ACCESSING SHADOW MEMORY OR WR

;CACHE INRIBIT MAP

IF (VCC) EIPUR = /DOUBLE * LSHADOW * WRITE ;WRITING IN SHADOW IN REX MODE WILL MASK

IF (vcC) EIPU

IF {VCC) EIPL

IF (VCC) EPTI

IF (VCC) EPMAP =

IF (vCC) EPT

+

+ 4+ + 0

WCHIM

;THE PROTECT BITS

; PASS PAGE NUMBER TO BE INHIBITED FROM ID

DOUBLE * LSHADOW * CAO ; SHADOW ACCESSES IN SEX MODE
DOUBLE * LSHADOW * WRITE  ;WRITING IN SHADOW IN SEX MODE WILL WRITE

WCHIM

;BIT PAGE NUMBER

; PASS PAGE NUMBER 70O BE INHIBITED FROM ID

DOUBLE * LSHADOW * CAQC ; SHADOW ACCESSES IN SEX MODE

LSHADOW * WRITE

;WRITING LOWER BYTE (SAME FOR REX AND SEX

LSHADOW * /EMCL * WRITE ;DISABLE DURING EMCL TO AVOID JAMMING THE
LSHADOW * /EMCL * /DOUBLE ;ENABLE ONLY WHEN IN SHADOW

LSHADOW * /EMCL * /CAOQ ;DISABLE WHEN IN SEX MODE WE ARE READ/FET

;ADDRESSES. (USE OTHER SRAM BLOCK)

/WCHIM * /DVACC * /WRITE ;DISABLE WHEN WRITING THE CACHE INHIBIT
/WCHIM * /DVACC * /LSHADOW ;DISABLE WHEN VIRTUAL ACCESS IS DISABLE
/WCHIM * /DVACC * /DOUBLE  ;ACCESSING SHADOW MEMORY EITHER.

/WCHIM * /DVACC * CAO ;DISABLE ON SHADOW MEMORY WRITE IN SEX
/WCHIM * LSHADOW * /WRITE  ;ADRESSES.

/WCHIM * LSHADOW * /DQUBLE

/WCHIM * LSHADOW * CAO

/WRITE * 7EMCL ; DISBALE ON EMCL OR

/LSHADOW * /EMCL ; WRITING IN OTHER HALF

/DOUBLE * /EMCL ; WHEN IN SEX MODE

/CAQ * /EMCL



Qs e
Pcp N2 4ot |

PAL16LS8
JLB 26NOV86
443076G,CYCLK

/ E’(MP

CC3 /FORM /BRK /RWCS /TRAP GND
CLK /EORF /CYD WRFSTB /MCLK VCC

/TERM /CCO /CC1
VEX /MACLK /MA

; CYCLE CONTROL CLOCK GENERATOR.

;280287 JLB: ECREQ TO LOCAL MEMORY GIVES TWC CGNTS. A SHORTER EORF .

; 1.E. ONLY ON e AND NOT ON f, WILL MAKE ECREQ GO OFF 25NS SOONER

;AND HOPEFULLY CURE THIS.

;010387 JLB: ETRAP NEW OUTPUT. WILL DISABLE TRAP ON t AND a.

;080387 JLB: REMOVED UCLK ON CACHE HIT CYCLES.

160387 JLB: REMOVED TERM IN MCLK AND MACLK TO PROVIDE SYMMETRICAL
CLOCKS IN 50 NS CYCLES.

170387 JLB/CJTC: REMOVED MREQ - NEEDED THE INPUT FOR NEW SIGNAL VEX.
VEX SHOULD DISABLE TRAPS.

180387 JLB: EORF ON d ONLY. MACLK ON e + f ON MAP.

IF (VCC) MCLK = RWCS * /CC3 ;BECAUSE THE CONTROL STORE ADDRESS
0B
+ RWCS * CC2 ; IN PRESENTED ONTO MA. THEN THE ADD
ESS
;STORE LOCATION TO BE EXECUTED [S P
ESE
IF (VCC) /WRFSTB = CC3 ;b ON 75NS CYCLES TO PROVIDE A WRIT
PU
+ CC2
+ CC1
+ /CCO
+ TERM
IF (VvCC) CYD = /CC3 * /CC2 * CC1 * /CCO * /TERM :;d USED TO START WRITE PULSE TO
4C
IF (VCC) EORF = /CC3 * /CC2 * CC1l * /CCO * /TERM ;d MISC WRITE PULSE.
IF {vCcC} /UCLK = CC3 ;ON ¢ ON ALL MEMORY REQUESTS
+ CC2 ;USED TO UPDATE USED BITS AND ClOCK
1A
+ /CC1
+ /CCO
+ TERM :EXPERIMENT TO SEE IF UCLK ON TERM WAS DANGERQUS.
IF (VCC) MAP = FORM * /BRK * CC2 * /TERM :MUST NOT COME BEFORE ALL SHORT £YC
S
IF (vCC) MACLK = MAP * /CC3 * CC2 * CC1 ie+f CAPTURE CD FROM MEMORY THROU
iM
+ TRAP * /CC3 * CC1 * /CCO ;d+e  CAPTURE TRAP VECTOR
+ RWCS * /CC3 ; CAPTURE MICROADDRESS AFTLR E
SA
+ RWCS * CC2 * /CC1 . TURNED OFF
IF (VCC) JETRAP = TERM it UNSTABLE TRAP IN THIG
+ /CC3 * /CC2 * /CC1 * /CCO | :a PERIOD CAN DESTROY MA !

; DISBALE TRAPS DURING
); VIRTUAL EXAMINES

DESCRIPTION
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PAL16L8
ADGD 12AUGSS6
443854, ERROR

4SOAC. s NC7 LER Neo
RDATA /BLOCKL25 BCGNT25 /PS /RERR /PA-#M8R PERRG 7PERRL GND
/MR SPEAL /NC13 /NC14 /NC15 /BLOCKL /EPEAL /EPESL SPESL VCC
. 2/1-87JLB: RDATA PIN 1.

IF (vCC) /SPESL = /RDATA + BLOCKLZ25 + EPEAL +EPESL + MR ;RDATA USED AS WRITE
;PULSE WHEN NOT BLOCK

L0 ﬂf;
IF {(VCC) /SPEAL = /BCGNT25 + BLOCK?{f EPEAL + MR :BCGNT USED AS WRITE
; PULSE
IF {vCC) EPESL = PS * /RERR :ENABLE IF NOT ERROR IN REMOTE MEMORY

IF (vCC) EPEAL = PA * /RERR

If (VCC) BLOCKL = -REETA X JEPEAL = FEPESE - MOR * /MR- ;LOCKS AT AN ERROR
+ RDATA * /EPEAL * /EPESL * PEEEEE-* /MR SET UNTIL PEA IS REA
LERR

+|-_

+ BLOCKL * iéiﬁ#t‘* /MR

/ FA

DESCRIPTION

a?
Agﬁsl’blg” h
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PAL16L8
ADGD 13/8/86
443108,LBDIF

/HIEN /BGNT /CGNT /LOEN /CGNT50 ECCR /BGNTS50 /BGNT75 /BDAP GND

/MR RDATA /MWRITESO /BIOXE /REF100 /RGNT /BIOXL /BDRY /BCGNTSOR VCC
;280287 JLB: ECCR WRONG POLARITY, RESPONDS WITH BDRY TO ALL NON-
;EXISTING IOX-ES.

;280287 JLB: NEW INPUT REF™, TO GENERATE A REF PULSE OF 175-200NS
;:DURATION BY GENERATING BDRY™.

IF (VCC) BCGNT50R = /MWRITESO * BGNT * BGNTS0 ;FROM 50NS AFTER GNT ON RE
DC
+ /MWRITES0 * CGNT * CGNTSO ;LASTS FOR THE REST OF THE
YC
IF (vCC) BDRY = /MWRITES0 * BDAP * /BGNT5C * BGNT75 ;BUS READ FROM LOCAL MEM.
EED
+ MWRITE50 * BGNT * BDAP * /LOEN * /HIEN ;BUS WRITE TO LOCAL MEMORY
+ BIOXL * ECCR ; 10X=ECCR
+ /MR * BDRY * BDAP ;HOLD TERM FOR MEMORY CYCL
5
+ /MR * BDRY * BIOXE ;HOLD TERM FOR IOX CYCLE
+ REF100

IF (VvCC) BIOXL = BIOXE * /BGNT * /CGNT

IF (VCC) /RDATA = MWRITESO ;INDICATES DATA READY ON READ CYCLES
+ LOEN
+ HIEN
+ RGNT
DESCRIPTION . et
" h‘\._
b
@\O |
L \,) l %
10
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PCcR N2,
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PAL16R4
JLB 12AUG86 BTIM.PAL
44401D,BTIM

0SC /CC2 /CACT /CACT25 /BDRY50 /CGNT /CGNTS0 /TERM /IORQ GND
/OE /EADR /EIOD /NC14 /02 /Q1 /Q0 /DAP /APR VCC

010387 JLB: EIOD TOO SOON, ONLY 15NS SETUP FOR BD BEFORE BIOXE.
WOULD NOT LOAD FROM FLOPPY. EIOD FRONT FLANK DELAYED 25NS.

SAME WITH DAP. DAP HELD FOR THE REST OF THE CYCLE UNTIL TERM
ON IORQ.

060387 JLB: DAP HELD ENTO ADDRESS PART OF ITOX CYCLES AFTER A

: BUFFERED WRITE CYCLE. SWAPPED IOD FOR IORQ IN EIOD.

» USING CC2 (NEW INPUT} TO QUALIFY DAP AND EIOD

: STATE MACHINE

we we wy o ws wa

Q0 := CACT * /Q2 * /Q1 * /Q0 * /CACT25 | R
+ /02 * /01 * QO : v N\
+ 02 * Q1 L{UI“O J() \
|@>(

Q1 := /Q2 * QO
+ Q1 * /Q0 M

0z := Q1 * /Q0

Q2 * Q0

<+

IF (VCC) APR = /Q2 * Q1 * CACT

IF (VCC) EADR = /Q2 * Q0 * CACT it +u
+ /02 * Q1 * CACT TU+ Y
+ Q1 * /00 * CACT TV o+ W
+ /02 * /01 * /00 * CACT * /CACT25 1S
+ CGNT * /CGNTS0 . address part for CPU cyc

IF (VCC) DAP Q2 * /Q1 * /Q0 * CACT * CACT25

=/
+ DAP * /TERM * IORQ * CC2

IF {vCC) EIOD = IORQ * sQ2 * /Q1 * /Q0 * CACT * CACT25 * /BDRY50 * CC2
:STARTS WHEN THE s STATE HAS BEEN REACHED AFTER COMPLETING THE LOOP.

DESCRIPTION

e | €===mmm e e
e <{s)000

3 /

; /CACT+CACT25 /

. /

; S

: {t)o01

: |--=== U} == (W} mmmm (W) =m o= (X ) wm o [y}~ m = (2] =

g 011 010 110 111 101 100
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PAL16R4 ’
JLB 26NOV8S6 O -
44403A,CYINO —

CLK CSDELAYC CSDLY CSECOND CSLOOP /ACOND /MR LUA1Z /MAP GND
/0E /NC12 /NC13 /DMAP /DMAlZ #MBLY /LCS /NC18 /DLYO VCC

o B 4
; CYCLE CONTROL INPUT GENERATCR. PART O.

IF {VCC) DLYO = MDLY :25NS DELAY ON MICROCODE REQUEST
+ CSDELAYO ;25NS DELAY OF PREVIOUS CYCLE ON MICROCODE REQUE
+ ACOND * CSECOND ; CONDITIONAL MICROSEQUENCING
+ ACOND * CSLOOP ;USING ALU RESULT
+ LUA1Z * /DMA12 :
+ /LUA1Z * DMA1Z ; CHANGING FROM LOWER TO UPPER CONTROL STORE AND

+ DMAP * LUA12 ;

LCS := MR
+ /DMA12 * /LUA12 * LCS ;LCS FROM MR AND UNTIL MA1Z HAS GONE HIGH AND T
+ DMA12 * LUA1Z * LCS ;1.E. LMA COUNTED FROM O TO 8K.

+ /DMA12 * LUA12 * LCS
MDLY := CSDLY
DMA12 := LUALZ
DMAP := MAP
DESCRIPTION
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LY

EN
TH

TH

a
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>
PAL16R4 N i

JLB 26NOV8S6 /

44404A,CYIN1
CLK CSDELAY1 CSALUM1 CSALUMO CSALUI8 CSALUI7 LBA3 LBA1 LBAD GND
/0E ?9!#! /NC14 /NC15 /NC16 /NOWRIT /NC18 /NC19 VCC

(Vs

DU
; é;CL 4CONTROL INPUT GENERATOR. PART 1.

IF {VCC} DLY1 = CSDELAY1 * /LBA3 * LBAl * LBAO * /NOWRIT ;25NS DELAY OF PREVIOUS CYC
; ON MICROCODE REQUEST [N A
; DLYO. NB.! MUST ALSO HAVE

; OF LONG COMPUTATION TIME.
; THIS DELAY IS ONLY USED W

; IS WRITTEN INTO AND ONE O
; FOR ADDRESS COMPUTATION I

NOWRIT := /CSALUML * /CSALUI8 * /CSALUI7
+ /CSALUMO * /CSALUI8 * /CSALUI7

DESCRIPTION

pan  be  humd b 168 o weded
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PAL16R4
JLB 25.FEB87 ERFFIX.PAL
44407A ERFFIX.PAL

CLK IDBSO IDBS1 IDBSZ2 IDBS3 IDBS4 WRTRF /L.CS NCS GND
/0E /NC12 /NC13 /NC14 /NC15 /NC16 /RRF /NC18 /ERF VCC

; IDBS = REG FILE = 5

RRF := /LCS * /IDBS4 * /IDBS3 * IDBSZ * /IDBS1 * IDBSO

; ERF

IF {VCC) ERF = RRF
+ WRTRF

DESCRIPTION
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PAL16R4
JLB/CJTC BAUGB6
444120 ,UBITS

UCLK /DT /RT LSHADOW /TERM /CYD /HITO /HIT1 /EWC GND
/0E QUBI OUBD /IHIT NUBD NUBI /WCA /USED VCC
;B 050387 JLB: USED BITY INVERTED TO ACTIVE HIGH.
;C 060387 JLB: SHOULD NOW PRODUCE WCA WHEN IN SHADOW.
;D 120387 JLB: HIT PATH 1
; CACHE USED BIT CONTROL

Naas
IHIT := HITL * HITO * OUBI * RT * /DT * /WCA .FETCH
+ HITL * HITO * OUBD * RT * DT * /WCA -READ
IF {VCC) USED = OUBI * RT * /DT * /WCA -FETCH
+ DUBD * RT * DT * /WCA -READ

IF (VCC) WCA = /RT * DT * EWC * CYD * /TERM * /LSHADOW ;WRITE OUTSIDE SHADOW

+ RT * /IHIT * EWC * CYD * /TERM * /LSHADOW ;FETCH/READ WITHOUT HI|
+ WCA * /TERM ;OUTSIDE SHADOW
ATUp—= aNh ; CAGHE_UPDATED-ALWAYS
/NUBL := DT * /OUBI ; READ OR WRITE KEEP OLD VALUE
/RT * DT * HITO * HIT1 ; CLEAR IF WRITE WITH HIT
/NUBD := RT * /DT * /OUBD ; IF FETCH KEEP OLD VALUE

DESCRIPTION
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PAL16R4 [5#\!\“2(2’ BANKL  BANKZ

ADGD 18/8/86
444258 , CADEC PPN
CPU ADDRESS DECODER FOR 2MB MEMORY

/msizée
CK WRITE /IORQ /MOFF NCS PPN20 PPN21 PPN22 Ppmzafggggk(’/ 4
vee

/CGNT ECREQ /CRQ /MWRIT .WCLRO
; 8/1-87JLB: NEW INPUT / WHOLE MEMORY, PPN18 AND PPN19 REMOVED

; 150387 JLB: WRITE WAS WRONG POLARITY.
150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ.

MWRITE := WRITE

IF (VCC) CLRQ = ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * /PPN20 * /MOFF  ;EACH LI

E R
;TO ALLO
MA
. JIN THE
JOR
;THE 4MB
2M
;NEED NO
i
IF {VCC) CRQ = ECREQ * IORQ ;ECREQ WILL HOLD
\T
+ ECREQ * MOFF
+ ECREQ * PPN23
+ ECREQ * PPN22
+ ECREQ * PPN21
+ ECREQ * PPN20
DESCRIPTION
BANKY =  /PPN2) & /PPN20O
BANKA = /PPN % PN O
BANKZ 1= PPNV % /PPNED

END

e QUL msizES = fHsne
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PAL16R4
ADGD 18/8/86 _BaNkp RANKY

444268 ,BADEC
DMA ADDRESS DECODE FOR 2MB MEMORY

RMOVED .

: 8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 R
300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR !

. CHANGED TO AOK
AMARD e FRE2—
I|
MWRITE := BINPUT
|

IF (VCC) /AOK = /BMEM + BD23 + BD22 + BD21 + BD20 + MOFF ;2 MB
IF (VCC) /DDAPR = /APR ‘
DESCRIPTION |
/ |

BaKSE = /BDAI & /ERD2RO |
|

BAn! = /B2y x  Bd2O |
|

BANKZ. = BD2) ¥ JEDQO. }
|

|

|

I|

6ND /

:

(ZHL') MSizel = .

IN s T AR WAPR  /Moff [BineoT [enzm Jeoro /w21 fipze fuses oo

.-______--—-_'-""_-—b
JRNT DB [Hsizet /m BANGD BANK| Dank2 DDBAFR AOK V&
MWRITE
/Bp@



ER

MA

DDR

M

oL

NT

+ ECREQ * PPN21 F,W 4 M-
DESCRIPTION
/| MsieeB = Veo
RANE = fppna k /PPN2O 7 W‘b
BAUC > _/PPNL\ + €PRORo
Bone2 = PPu2l sk reuob
ok pdiion e
: 2] {87

Pcht V2

PAL16R4
ADGD 18/8/86
444456, CADEC

CPU ADDRESS DECODER FOR 4MB MEMORY
CK WRITE /IORQ /MOFF
/CGNT ECREQ /CRQ /MWRITELMAZE

; 8/1-87JLB:

; 150387 JLB: WRITE WAS WRONG POLARITY.

PENIA

NEW INPUT

PPN20 PPN21 PPN

. 150387 JLB: SPIKE GENERATOR REMOVED FROM CRQ.

ARG == RRN2O—

MWRITE := WRI

TE

_bAuKko  BANKY @Az

'PPNéBM/MS’ZE”¢

HE WHOLE MEMORY, PPN18 AND PPN1S REMOVED.

IF (vCC) CLRQ = ECREQ * /IORQ * /PPN23 * /PPN22 * /PPN21 * /PPN20 * /MOFF ;EACH LI

IF {vCC) CRQ

;10 ALLO

+ ECREQ * /IORQ * /PPN23 * /PPN2Z * /PPN21 * PPN20 * /MOFF i IN THE

= ECREQ * IORQ

+ ECREQ * MOFF
+ ECREQ * PPN23
+ ECREQ * PPN22
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PAL16R4
ADGD 18/8/86
444468 ,BADEC

DMA ADDRESS DECODE FOR 4MB MEMORY _ |
GMEM-—A ; D21 78022 7 }P;d us?T AR PR
G428

__:RAAJK/@’ RALK) RANMKZ

; 2/1-86JLB: BOTH SIDES UF MNRITE EOUATION INVERTED
: 8/1-87JLB: NEW INPUT /MOFF TO DISBLE THE WHOLE MEMORY, BD18 AND BD19 REMOVED.

; 300387 JLB: BLRQ ASSUMED DATA HOLD TIME AFTER TRAILING EDGE OF BAPR !
CHANGED TO AOK

/MA20-—+=—#BB20—

MWRITE := BINPUT
IF (vCC) /AOK = /BMEM + BD23 + BD22 + BD21 + MOFF ;4 MB

IF {vCC) /DDAPR = /APR

DESCRIPTION

7 usizet = fess eD

RBAn<!
ROnNwG = BDRL * SEDRO

] QM@_

Cd4ee®

1€ (uec) /Aoz = /BMEM + BRD23 4 RDID

+ (Rp2) *Bd20) + MOFFE 3 MR

nsized = Mg NCC



/oE /SwoRT Jced /fece feey feed /TRM [ex /Stow VCC

Al
Fcﬁ \IQ osc /byt /m-Yp CSHEAYE WATA WAITL ENTCACT HWIT /BRI ONt

PAL16R6
JLB 26N0V86
44601K,CYCFSM

g;gfjﬂtTTd/DLYO /SHORT AITZ /CGNTCA W /BRK GND
HIT /CC3 / 1 /CCO /TERM /NG¥& CSDELAYO VCC

CYCLE CONTROL STATE COUNTER. FAST VERSION.

060387 JLB: MOD'S FROM SLOW VERSION IMPLEMENTED.

060387 JLB: 100 NS CYCLE MIN. NO BUFFERED WRITE.

070387 JLB: 75 NS CYCLE MIN. NO BUFFERED WRITE.

120387 JLB: IMPROVED HIT PATH. FORM™ REMOVED. HIT INPUT ON PIN 12.
SHORT IN ON PIN 4.

120387 JLB: 50 NS CYCLE ON SHORT

180387 JLB: MR GATED WITH WAIT1 OUTSIDE. NEW INPUT CSDELAYO.
180387 JLB: BUFFERED WRITE.

180387 JLB: 175NS SLOW & BRK CYCLES.

210387 JLB: 200NS SLOW CYCLES, 175NS BRK CYCLES.

M4 M4 we wr w1 wa we wa was we

TERM := /CC3 * /CC2 * /CC1 * /CCO * SHORT * /TERM * /DLYO * /CSDELAYD ;50NS CYCLE
+ /CC3 * /CC2 * /CC1 * CCO * SHORT * /BRK * /DLY1 * /TERM : 75NS CYCLE
+ /CC3 * /CC2 * /CC1 * CCO * HIT * /BRK * /DLY1l * /TERM ; 75NS CYCLE
+ /CC3 * /CC2 * CC1 * CCO * SHORT * /BRK * /TERM ; 100NS CYCLE
+ /CC3 * /CC2 * CC1 * CCO * HIT * /BRK * /TERM  LOONS CYCLE
+ /CC3 * CC2 * CC1 * CCO * BRK * /TERM ;BRK CYCLE {
200
+ /CC3 * CC2 * /CC1 * CCO * SLOW * /TERM ; SLOW CYCLES INCL
FE
+ CC3 * /CC2 * /CC1 * /CCO * /TERM JUART,LCS,RWCS CY
-ES
CC3 := CC2 * /CC1 * /CCO * /TERM sh+i+j+k+1+m+n+o
+ CC3 * CC1 * /TERM
+ CC3 * CCO * /TERM
€C2 := /CC3 * CC2 * CC1 * /TERM ce+rTraehe i+ J+1
+ CC2 * /CC1 * /TERM
+ CC2 * CCO * /TERM
+ /CC3 * /CC2 * CC1 * /CCO * CGNTCACT * /TERM ;d WAIT FOR BUS IF
+ /CC3 * /CC2 * CC1 * /CCO * /WAIT1 * /TERM ;d WAIT1 AND NOT
+ /CC3 * /CC2 * CC1 * /CCO * BRK * /TERM ;d BRK
€Cl := /CC3 * /CC2 * CCO * /TERM ib+crdre+ j+k+T+em
+ CC3 * CC2 * CCO * /TERM
+ CC1 * /CCO * /TERM
CCO := /CC3 * /CC2 * /CC1 * /TERM ;a+b+f+i+j+men
+ /CC3 * €CC2 * CC1 * CCO * /TERM
+ CC3 * CC2 * /CC1 * /TERM
+ CC3 * /CC2 * CC1 * /TERM
+ /CC3 * CC2 * CC1 * /CCO * /CGNTCACT * /TERM ;& WAIT FOR BUS OR LOC
+ /CC3 * CC2 * CC1 * /CCO * BRK * /TERM ;e MEM CYCLE TO FINISH
+ /CC3 * €C2 * CC1 * /CCO * /WAITZ * /TERM ;e IF WAITZ2 AND NOT BR
+ /CC3 * /CC2 * CC1 * CCO * CGNTCACT * /BRK * /TERM ;¢ PREV WRITE.

DESCRIPTION
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PAL16R4
JLB/CJTC 17MARS7
44701§,VEXFIX

CLK €4 C3 C2 C1 CO ML MO /LCS GND
/0E IDB2 NCi3 NCl4Jﬁ #VEX /LDEXM NC18 NC19 VCC
O =

;090487 JILLB: VEX INVERTED TO FIX TRAP BUG IN CGA

TO FIX VIRTUAL EXAMINE BUG IN CGA

LDEXM := C4 * /C3 * /C2 * /C1 * CO * M1 * MO * /LCS ; COMMAND 21.3

+ ADEXM * VEX * /LCS ; HOLD

_ﬂ___ﬂ_f—--—r
VEX := LDEXM * IDB2—*7L(CS ;SET}

AMECE = /C4 + /C3 + /C2 + /C1 + CO + /M1/+ MO + LCS ; COMMAND 36.7
V73 TN

DESCRIPTION

/\;EK = LDexM ., /1DRD .
+ /LDExM . /NEX
+ LCS.



PcR NQ.

prsed =
//87
PAL16RS ’8/ =
JLB/CJTC 11AUGS6
44801A , BARB
28

0SC /CRQ /IORQ /MR /BRQ50 /REFRQ50 /BDRYEOI /SEMRQS50 NC?GND
/0E /CACT /GNT /10D /REF /MEM /DOREF /ACT /SEM VCC

; 26/2-87JLB: WRONG HOLD TERM IN I0D.
; PRIORITY:
; REFRESH

CPU REQUEST AFTER A REFRESH
BUS REQUEST

. CPU REQUEST

WM =

3
.
L]
»

CACT - CPU IS ACTIVE ON THE ND10G BUS

+
i}

CACT := CRO * /REFRQ50 * /BRQS0 * /REF * /GNT * /SEM * /BDRYRES * /MR . 4
+ CRQ * /REFRQ50_* DOREF * /REF * /GNT * /SEM * /BDRYRG * /MR : 2
+ CACT * /BDRYR& * /MR . HOLD
+ CRQ * SEM * /GNT * /BDRYBE * /MR . SEMAPHORE
. REF - REFRESH GRANT ON ND100 BUS
REF := REFRO50 * /CACT * /GNT * /SEM * /BDRYAE : 1
+ REF * /BDR¥EH . HOLD
+ REFRQ50 * MR . ALWAYS GRANT REFRESH DURING MR

. GNT - GRANT ND100 BUS TO A DMA DEVICE OR EXTERNAL BUS CONTROLLER
GNT := BROS0 * /REFRQ50 * /CRQ * /REF * /CACT * /SEM * /BDRYRB * /MR ; 3

+ BRQ50 * /REFRQ50 * /DOREF * /REF * /CACT * /SEM * /BDRYZE * /MR ; 3

+ GNT * /BDRYSE * /MR . HOLD

+ BRO50 * SEM * GNT * /MR . SEMAPHORE

. 10D - I0 SIGNAL TO LAST FOR THE ENTIRE BUS CYCLE
10D := IORQ * CRO * /REFRQSQ0 * /BRQ50 * /REF * /GNT * /SEM * /BDRYEE * /MR ; 4
+ IORQ * CRQ * /REFRQS0 * DOREF * /REF * /GNT * /SEM * /BDRYZ& * /MR ; 2
+ 10D * /BDRYZ® * /MR . HOLD
+ TORQ * CRQ * SEM * /GNT * /BORYEHE * /MR . SEMAPHO

. MEM - MEM SIGNAL TO LAST FOR ENTIRE BUS CYCLE
: GENERATES BMEM WHICH IS PRESENT ON REFRESH, CPU MEMORY AND DMA CYCLES
MEM := BRQS0 * /IORQ * /IOD * /BDRYBB * /MR

+ BROSO * /CRQ * /IOD * /BDRYES * /MR

+ BRO50 * /DOREF * /I0D * /BDRY&E * /MR

+ CROQ * /IORQ * /IOD * /BDRYEE * /MR

+ REFRQ50 * /10D * /BDRYES

+ REFRQ50 * MR

+ MEM * /BDRYZH * /MR

SEM - SEMAPHORE GRANT SIGNAL



EMRQ50 * /MR * BDRYZS
EM * /MR * /ACT

SEM := 5
S

+

. ACT - BUS IS ACTIVE
ACT := CACT * /BDRYAE * /MR
+ GNT * /BDRE * /MR
+ REF * /BDRY3B * /MR

DOREF - INDICATES THAT LAST BUS CYCLE WAS A REFRESH

REF * /MR * BDRYRS

DOREF :=
+ DOREF * /MR * /CACT * /GNT * /REF

DESCRIPTION
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PAL16R8 -2 L
ADGD 13/8/86 2 i e
44802E ,RAMC /MR

0SC /RGNT /CGNT /BGNT /BDAPSSAZBGNTZS /CGNT25 /BDRY50 ##R GND
/0E /HIEN /LOEN CAS RAS /QD /QC /QB /QA VCC

;190387 JLB: RAS & CAS INVERTED.
;190387 JLB: BGNT25 NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON

: BUS CYCLES.
;1230387 CJTC: CGNT25 NEW INPUT. USED TO DELAY STATE MACHINE TURN ON 25NS ON

; CPU CYCLES.
: 020487 JLB: BDRY50 WILL GET US OUT OF THE WAIT STATE ON TIMEOUT.

;011110 IDLE UNIT NEXT GNT OF ANY TYPE

DA := /0D * /QC * /0B ;1)1010
+ QD * /QC * QB 1211011 PAUSE UNTIL BDAP OCCURS (ONLY ON BG
. NG WAIT STATE ON CPU TO MEMORY WRIT
QB := QC :3)1001
+ QB * /QA :4)1000
+ /QD * QA ;510000
+ QB * BGNT25 * /BDAPSO * /MR * /BDRY50 ;6)0001
;710011
QC := /0D * QC ;810010
+ QC * /08B ;O0THER STATES WILL GO TO IDLE AFTER 1 QS
+ QC * QA
+ /0D * QB * /QA
+ QC * /RGNT * /CGNT25 * /BGNT25
Qp := QC
+ QB * /0A
+ QD * QA
/RAS := QC :RAS=1,2.,3,4,5,6
+ /QD * QA
+ /0D * QB
LOEN := /QC * /0B * /0A ;LOEN=3,4.,5.,6
+ QD * /QC * QA
HIEN := QD * QB * /QA :HIEN=0,1,2.8
+ /0D * /QC * QB
JCAS := QB * /QA * /RGNT ;CAS=4,5,6,7.8
+ QD * QB * /RGNT :CAS ON REFRESH=1,2,3.,4,5
+ QC * /0B
+ QC * QA
+ /0D * RGNT

DESCRIPTION
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ADGD/13/8/86
44803C,RAMA

NC

0SC /LOEN /RLRQ /MR /CLRQ /BLRQ50 /SSEMA /SEMRQ50 MET GND
/0E BCGNT25 /BSEM /CSEM /LDR /LOENZ5 /BGNT /CGNT /RGNT VCC

270387 CJTC: INCREASE PERIOD BETWEEN SUCCESSIVE GRANTS BY 25NS BY
INTRODUCING NEW SIGNAL MFREE25™ AND NOT GRANTING ANYTHING LUNTIL

020487 JLB: MFREE NOT NEEDED, BUT TO AVIOD POWER UP PROBLEMS MCL™ ADDED.

. THIS IS TRUE

RGNT

CGNT

BGNT :

:= RLRQ * /CSEM * /BSEM * /RGNT * /CGNT * /BGNT ;RLRQ HIGHEST PRIORITY
+ RGNT * /LOEN * /LOEN25 ;HOLD TO END OF DRAM CYCLE
+ RGNT * LOEN * LOENZ5
+ RGNT * LOEN * /LOENZ25
ML
1= /MEL * /CSEM * /BSEM * CLRQ * /BLRQS50 * /RLRQ * /RGNT * /CGNT * /BGNT

V3 ; CLRQ ALONE
+ /ﬂEt * /CSEM * /BSEM * LDR * /RLRQ * CLRQ * /RGNT * /CGNT * /BGNT
;CLRQ * LAST DONE

ME
+ /MEL * CSEM * /BSEM * CLRQ * /RGNT * /CGNT * /BGNT ;CLRO WITH SEM
A
+ CGNT * /LOEN * /LOEN25 * /MEC
+ CGNT * LOEN * LOEN25 * /MGE/A7&
+ CGNT * LOEN * /LOEN25 * /MEtr7/<

A&
= /MEtC * /CSEM * /BSEM * /RLRQ * /CLRQ * BLRQ50 * /RGNT * /CGNT * /BGNT ;BLR

14

+ /ﬁét * /CSEM * /BSEM * /LDR * /RLRQ * BLRQ50 * /RGNT * /CGNT * /BGNT ;BLR
P

+ /MEt * /CSEM * BSEM * BLRQS50 * /RGNT * /CGNT * /BGNT ;BLRQ

+ BGNT * /LOEN * /LOEN25 * /MEtr7/<
+ BGNT * LOEN * LOEN25 * /MGE? #77
+ BGNT * LOEN * /LOEN25 * /Met r1/2

LDR := RGNT .SET ON REFRESH
+ LDR * /CGNT * /BGNT ‘HOLD UNTIL NEXT B OR C-GNT
SHK
CSEM := * SSEMA * CGNT .SET ON SSEMA * CGNT
N * CSEM * LOEN25 * LOEN ;HOLD UNTIL END OF 2ND. CGNT
+ /MA{ * CSEM * LOEN25 * /LOEN
N * CSEM * /LOEN25 * /LOEN
/1R
BSEM := /MEL * SEMRO50 * BGNT .SET IN SEMRQSO * RGNT
+ /MBL * BSEM * LOEN25 * LOEN :HOLD UNTIL END OF 2ND. BGNT
+ /MEL * BSEM * LOEN25 * /LOEN
+ /MCL * BSEM * /LOEN25 * /LOEN
LOEN25 := LOEN we MK Jnstead 5i
/BCGNT25 := /BGNT * /CGNT ML &ﬁﬂOLjieaJct,
DESCRIPTION

PRIORITY: 1.REFRESH

2.CPU * LAST DONE REFRESH
3.BUS
4.CPU
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JLB 7JANS7 ]

45001A,LEVO ~_ -
We4 PILO PILLPIL2 PIL3 488 NC6 NC7 NC8 NCI GND

/NC11 74€32 LB¥0 /NC14 /NC15 /NC16 /NC17 /NC18 /NC19 VCC

LEVZ /nad
; LEVEL ZERO
IF (vCC) /LEVO = PIL3
+ PILZ2
+ PIL1
+ PILC

DESCRIPTION
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PAL16L8
JLB/CJTC 11AUG86
45002D,BPAR

/BDRYS0 /BDRY75 /BLOCK25 /BPERR50 DBAPR /LPERR /BERW1 /EPES GND
/JEPEA SPES M7 NC15 /RERR /PARERR /BLOCK SPEA VCC
hEL

260387 CJTC: NEED TO USE DELAYED BAPR (DBAPR) INSTEAD OF BAPR™ IN
PRODUCING SPEA. POLARITY CHANGE.

260387 JLB: BLOCK SIGNAL MUST NOT BE PRODUCED ON LOCAL MEMORY ERROR.

IT WILL ONLY BE UNLOCKED ON PEA READ FROM REMOTE ERROR PEA.

260387 JLB: PERR HANDLING CHANGED.

070487 JLB: RERR MUST LATCH UP ON MOR ALSO.

L e

; STROBE PARITY ERROR STATUS WORD

/BDRY50 * /BDRY75
BDRY50 * BDRY75
/BDRY50 * BDRY75

BLOCK25

EPEA

EPES

MR

IF (vcC) /SPES

o+ F o+

; STROBE PARITY ERROR ADDRESS

IF (vCC) /SPEA = /DBAPR + BLOCK25 + EPEA + MR

; BLOCK SIGNAL FOR PES AND PEA STROBE - BLOCK ON ERROR, RELEASE ON PEA READ
IF (VCC) BLOCK = BDRY50 * /BDRY?75 * /EPEA * /EPES * MORZS * /MR

+ BDRYS0O * /BDRY75 * /EPEA * /EPES * BPERRS0 * /MR

+ BLOCK * /EPEA * /MR

; PARITY ERROR SIGNALS FROM BUS AND LOCAL MEMORY

Vo
IF {BBRYST ™ 7BURY7S—=—BPERRSE] PARERR = BDRYS0O * /BDRY75 * BPERRS0 * /MR
=+ LEMR

; REMOTE ERROR - LAST ERROR WAS FROM MEMORY ATTACHED TO THE ND100 BUS
; WILL BE OVERRIDEN BY AN ERROR FROM LOCAL MEMORY {PERR1 AND PERRO}

IF (VCC) RERR = BPERRED * /MR :SET REMOTE ERROR ON BUS PARITY
+ RERR * /LPERR * /MR ;HOLD UNTIL A LOCAL MEMORY ©RRO
+ MURQ}g * /MR :=> LOCAL ERROR HAS PRIORITY
- TE_‘_"‘--.___\_%. ‘H\
. i
LR 00 \
DESCRIPTION F C% \
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ADGD 18/8/86

45008C,DATA

SwWdIS
/MNRITg/fEPEAt LBDO LBD1 LBD3 LBD4 /BIOXL ECCR /BCGNTS50R GND
/HIEN /OER /MR ARGNT /TST /DISB /CLRERR /UET’;ES%?‘VCC

; 200387
; 260387
; 260387

IF (vcC)
IF (vCC)

IF (vCC}

IF (vcC)

IF (VCC)

|F>(ycc)

CJTC: LOGICAL ERRORS IN EQUATIONS FOR DISB AND TST

CJTC: CHANGED PIN 2 /EPESL TO /EPEAL - CIRCUIT CHANGE ONLY!!!
JLB: CLRERR COMES IMMEDIATELY TO MAKE PERRO&1 PULSES ONLY!!}!
QET = MWRITE ;ON WRITE TO MEMQRY
OER = BCGNT50R ;ON READ FROM MEMORY AFTER THE ADDRES
+ TST * MWHRITE ;ON WRITE IN TEST MODE BOTH OER AND O
CLRERR = MR ;CLEAR PARITY ERROR ON MR, READING EP
4+ S S
+ /BCGNTSOR
+ DISB
DISB = LBD3 * BIOXL * ECCR ;SET IF LDB3=1 AND IOX=ECCR
+ /MR * DISB * /BIOXL ;HOLD UNTIL NEXT IOX=ECCR
+ /MR * DISB * /ECCR
TST = LBDO * BIOXL * ECCR JSET IF ANY OF LBDO,1.,4 AND T0X=ECCR
+ LBD1 * BIOXL * ECCR ;HOLD UNTIL I0X=ECCR
+ LBD4 * BIOXL * ECCR
+ /MR * TST * /BIOXL
+ /MR * TST * /ECCR

PIS = DISB + swdis?P

DESCRIPTION



