Prom Name Rev Part No. Location | Page Comments
SwitchProm R Fo3427 it4 14 New Rev for 16K Control Store CP 256 x 4
KernPC16Prom B F93427 h14 15 Standard ' 256 x 4
CSintProm D F93453 e20 22 Standard 1K x4
StackVirtProm | Fo3427 h24 15 Standard 256 x 4
ScheduleProm D F93453 h18 14 Standard 1K x 4
ErrorProm E F93453 gl4 15 Standard 1K x4
IBProm-PC.0 G F93453 i17 05 Standard 1K x4
IBProm-PC.4 G FO3453 h17 05 Standard 1K x4
DesMpProm.0 B F93427 alé 33 Added to control DES logic 256 x4
DesMpProm.4 B F93427 b16 33 Added to control DES logic 256 x4
DesSpProm A F93427 b15 33 Added to control DES logic 256 x4
Prom files are stored on [Indigo]<Dandelion>CPE>Proms>*
Bringover /a  [Indigo}XDandelion>CPE>DfFiles>Proms.df to fetch all files, sources, tools, etc.
Labels:
Switch KernPC16 | CSint StackVirt Schedule Error {B-PC.0 iB-PC.4 DesMp.0 DesMp.4 DesSp
i14 Rev-R|h14 Rev-B| e20 Rev-D| h24 Rev-l | h18 Rev-D{g14 Rev-E|li17 Rev-G|hi17 Rev-G|ai6 Rev-B| b16 Rev-B]| b15_ Rev-A
Switch KernPC16 | CSint StackVirt Schedule Error I1B-PC.0 1B-PC.4 DesMp.0 DesMp.4 DesSp
i14 Rev-R}h14 Rev:-B)e20 Rev-D!h24 Rev:l | h18 Rev-D]g14 Rev-E|i17 Rev-G|h17 Rev-G|al6 Rev-B|b16 Rev-B|b15 Rev-A
Switch KernPC16 | CSint StackVvirt Schedule Error 1B-PC.0 1B-PC.4 DesMp.0 DesMp.4 DesSp
i14 Rev-Rlh1d4 Rev-B]e20 Rev-D|h24 Rev-l h18 Rev-Digti4 Rev-E|i17 Rev-G]hi7 Rev-G|al16 Rev-B| b16 Rev-B| bh1i5 Rev-A
Switch KernPC16 [ CSint StackVirt Schedule Error IB-PC.0 i8-PC.4 DesMp.0 DesMp.4 DesSp
i14 Rev-R}h14 Rev-B| e20 Rev-Df{h24 Rev-l | h18 Rev-Djgt4 Rev-E]i17 Rev-G]hl17 Rev-G|ai6 _Rev-B] b16 Rev-B} b15 Rev-A
Font 4 Macros
$240% | 1 s2418 | 3 IMS1420 | 8 Amzgoes |6
400 Qop- 4 D0 QO} 4A11 103 | 4AP7
401 Qip- 401 Qi 4A10 102 |} 4AP6
4D2 Q2p- 402 Q2f 4A09 101} -APs
4D3 Q3p- 403 Q3 jA08 100 } -AP4
ala ala AQ7 <1AP3
B2 o 1 a06 Jap2
-4 A05 HAP1
- A04 HAPO
- A03 -JASTB AFL
s240$ | 2 52413 |4 4 a02 > ap-
{04 q4ap- 4 D4 Q4 4 A01 dMp7  sP7}
405 asp- 405 Q5}f -4 A00 4MP6  SP6}
406 Qsp- 4 D6 Q6} dwe -4MPs  sP5}
407 a7p- 407 a7} cs -AMP4  SP4}
alb alb 4IMpP3  sP3}|
El:l{47 EN|47 AMp2 sp2f
qMP1 spP1}
~MPO  SPO}
-qMDS MFLGP-
-qsbs SFLGP-
Important Notes:
-qMAS  PARD-
Only macros 0-9 are valid component names and will not be expanded by Analyze. dek
Some of these drawings contain instances of the macros above. y VC(;A ,
Those that do have a warning on them, see below left. 1
There is a corresponding CPEDict.analyze that should be prepended g ggss
to the dictionary chain. Jenpa
GNDB
Warning: This drawing contains font 4 macros!
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[00-03] [04-07]

R.00 8 9 R.03 8 9 R.0
RAM3 RAM RAM3 RAMQ
Q.00 16103 PYFE Q.03 6] a3 a0 P— Q.07
rA.0 (20) 1 © rA.Q (20) 1
Al (20) 2 ﬁg 2901C ) A1 (20] 2 ﬁg 2901C
rA.2 (20) 3 Ad rA.2 (20) 3 Al
rA.3 (20) 4 AD rA.3 (20) 4 AO
rB.0 (12) 20 B3 19 Y.00 8.0 (12) 20 B3 29 Y.04 —
rB.1 (12) 9 Y3 49 8.1 (12) 9 Y3 13 53
- B2 38 Y.01 B2 38 Y.05
rB.2 (12) 8 Y2 - 149 B.2 (12) 8 Y27 = 153
= B1 37 Y.02 = B1 37 Y.06
rB.3J (12) 17 Y1 = 52 8.3 (i2) 7 Y1 5 54
BO 36 Y.03 BO 36 Y.07 2
p YO 152 YO 154
X.00 2 —— X.04 22
41 =1 D3 43 =1 D3
13T 3 b2 1431502 23 b2
51 X.02 4103 o 132 —==1"X.06 241 9 o |32 12BitGen’
X.03 25 , 135 X.07 25 , 135 12BitProp’
142 DO P o 144 DO P’ |5
couts3—— Carryout, couldd
12BitCarry 29 CIN F3 3 1 F.0 8BitCarry 29 CIN F3 ;“1
sh o) 6] cq ov[34—Overliow. sh @9 6lg ov ¥} Foq0
aD.0____(20) 71,c7 F 2 QP20 aD.0__ (20) 717 F=0
aD.1 (20) 5 106 Pullup 270 Ohms aD.1 (20) 5 106 Pullup 270 Ohms
aF.0 (20) 27 IC5 afF.0 (20) 27 IC5 13 12 FneO
aFh.1 (20) 28 14 aFh.1 (20) 28 1C4 S04
aFh.2 _ (20) 26 163 aFh.2  (20) 26 Ic3 v2if
aSh.0__ (20) 4 1C2 ash.0_ (20) 14 iC2
aSh.1 (20) 3 IC1 aSh.1 (20) 13 1C1
ash.2 (20) 12 1CO aSh.2 (20) 12 Ico
cp OE’ u8ila CcP oE’ u8Qa
15 4(l 15 41
WaitClk
[08-11] , [12-15]
R.07 8 9 R.11 8 . 9 R.15
RAM3 RAM RAM3 RAM
Q.07 16 Qa3 Qo 21 Q.11 16 a3 Qo 21 Q.15
rA.0 (20) 1 rA.O (20) 1
rAd (20 7|43 2901C thi_(20) 2 |hs 2907C
rA.2 (20) 3 Al rA.2 20) 3 Al
rA.3 (20) 4 AO tA.3 20) 4 AO
rB.0 “f) 20 B3 39 v.08 rB.0 (12) 20 83 39 Y12
rB.1 (12) 19 B2 Y3 38 Y 09 55 B.1 (12) 19 82 Y3 38 'KE] 57
rB.2 (12) 18 Y2 - 1565 8.2 (i2) 18 Y2 - 157
B1 37 Y.10 . = = B1 37 Y.14
1B.3 (12) 17 Y1 56 t8.3 (12) 17 Y1 - 58
BO 36 Y.11 = BO 36 Y.15 =
X.0 p YO 156 P YO 158
= .08 22 X.12 22
45 = D3 47 — D3
145 X.09 3ipa 147 X.13 23 D2
A6 X.10 24 D1 ey 32 8BitGen’ a8 X.1 24 D1 o’ 32 4BitGen’
I = 1 15 i 3
146 X.11 25 Do P 3: 8BitProp 148 X.15 25 Do P’ gg 4BitPro
. COUTER, couT
4BitCarry 29 CIN F3 114 CIN-SE 29 CIN F3 %‘1‘
sh (39) 8 ov sh (39) 6 ov
aDo (20 7 :g? =l FeaQ a0 (0] 7118 F = op4————Fed0,
aD.1 (20) 5 108 Pullup 270 Ohms aD.1 (20) 5 1c6 Pullup 270 Ohms
aF.0 (20} 7 1C5 afF.0 (20) 27 IG5
aFl.1 (20) 8 ic4 aFl.1 (20) 28 164
aFi.2 (20) 26 Ic3 aF1.2 (20) 26 163
aSL.d (20) 4 102 aSl.0 (20} 14 162
asi.i (20) 3 1C1 aSl.1 (20) 13 IC1
asl.2 (20) 2 1co asSi.2 (20) 12 Ico
cP OFE’ v8a CcP OFE’ vla
15 4(1L 15 41
WaitClk
2901C T|m|ng Asof 10/05/82
Setup sh,,aD 10
Setup aF 30
u8ip u8op v8p vop Setup aS 30
=GND =VCC =GND =VCC =GND =VCC =GND =VCC rA toG,P 37 rA toY 40
30 10 30 10 30 10 30, 10 D toG,P 30 D toY 30
Cn toY 22
vCcC rA toCout 40 aS toY 35
D to Cout 30 aF toY 35
Cin toCout 20 aD toY 25
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2901 Carry

L.ookahead
5182 .
ciN-SE (48) 18] 519 12BICaIY @ u #P1
GlO! 11 8BitCarry
. CY
128itGen’ A8 (U N [} 4BitCarry
12BitProp’ 15 GH
8BitGen’ 1185 Go'lio
8BitProp’ 21812,
4BitGen’ 3 Pg’
4BitProp’ ajeie o g aF1.2 #TP2
P13’
ugo
R Shift Ends
CarryOut 6 X03253
5 7 R.00
CIN-SE (48)[""4"§; ox ©@u #Tp3
R.15 3153
10
Q.00 1175 9 R.15
CIN-SE @8] _ 121y, oY - ©u #7TP4
R.00 3 Y3
aD. 1 200 2
Shilt (34) 14 2?
EX’__EY’|u63
aD.0 (20 o Q Shift Ends
2 .
3 Q.00 :
, 538 @t #TP5
11504 02200 | (26) L u62a Pullup 1K Ohms
u87a
5 .
4 |s38 6 (57) Q.15 Ou #Tre
. . 62b  Pullup 1K Oh
Cin & Shift Ends 4 afiup 11 Shms
CiNepc16 (39) 10
8 (48) _ CIN-SE
, 538 @u #1p7
pc1s (20) 9 uG2¢ Puliup 300 Ohms
CINepci6X' _ (34) 13
11
_ . s38
CIN-SE-wrSU’_(20) 12 .
aD.1 | Shift’ Shift configuration
1 1
aD.0 = Q implies right shift
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35505 | High SU[00-03]
(100) 3 160 2 __SUA.O SUA.O 7 F93422
prA.0 4 Qo it A7
2180 SUA.T _61ne
orAL1 2ot lz—sua. SUA2 5 A0
=181 SUA.3_ 21| s
L2 10 __SUA.2 SUA4 1 :
pra.2 121Ba @2 SUAS _2|hS a2
4103 15 _SUA.3 SUAG 3]
pra.3 180gs @ SUAZ _alhd
SB_CK | u91 52413
v Y00 15 16__*04.5 2 18 X.00
e vyoi i3]23 Q3T—0a6 4|20 QOHEX5T
SUAddr Y.02 1102 Q2047 6] 2} AaTXo02
voa o]t Q15525 5] 22 27 X053
AltUAddr : Do a0 88103 o328
(100) <357 (60) 35509 ] Low CE1’CE2WE'QE" enos | vada
5 NstackP.0 3 T9[17]20[18
¥.a2 21po 4 *04.1 3P0 gol2—SuA4 v 1
BIZ0 _3|p0 Qo T 2180 EnableSU_(20)
¥.13 5109 7 ronpackE. 2ot qlz—suas WriteSU_(20)
Efz,‘l [$] Q1 ’ —=181
y.14 i8] o nopRackP.2 b2 lio suae XBus-SU’ (26)
piz2_101g, Q2 Nstackp.3 4182 SU[04-07]
Y.15 4|32 1 oo O3 gl suA7
BiZ3_ 13103 a3 : 83 SUA. 7 [, Fo3422
ss__E | vs8 SB_CK |u89 T e
H 15 e SUA3_ 21 hg
AltUAddr_ (34) SUA.4 o
SUA.5 2140 v69
SUA.6 357
pfS.2  (100) SUA.T 4 ln0
AlwaysClk-b Y.04 15 6 _*04.12 17 52413 3 X.04
Yo5 13]°3 Q37 —0aq1 15[ 04 Q45X 05
: 31p2 Q2404 D5 Q5 :
Y.06 _11]03 Q2o w030 13l o0 oo f7__X.08
Y07 9lpo Qo Foas 1] 9 g7 @ X.01
. CE1'CE2WE'QE’
SU X-bus disable 19[17[20 el £har [ va4b
15[3]  t to CIN-SE-wrSU (tPLH) EnableSU_(20) ‘
30 Output Disable WriteSU’_ (20)
10 X-bus
55(3] = 58 nS XBus<SU_ (29)
— SU[10-13]
SUAO 7 [ Fo3422
SUAT 6 kg
XBus « SU = max(75,60) nS gﬂﬁ'f ?5 A5
17[3] t to SUAddr 17[3] t to CIN-SE-wrSU/EnableSU SUA.4 1 'Rg val
45 tAA 30 F93422 OE’/CE2 to X-bus SUAS 245
10 X-bus 10 X-bus SUA.6__3A2
7 4
72[3] = 75n8 - 57[3] = 60 nS SUA.Z A0 YV
— Y.08 15 16 _*04.20 2 18 X.08
Y.09 1303 3214 "04.19 4 g? g?—s X .09
Y.10 b2 Q27704186 o7 ga[l4__X.A0-
SU write setup AltUAddr setup Y.t 91po Qo9 10417 81 n5 gafiz X1
5(1] Data setup 5[1] 25809 satup ?g 11?22()W1ESOE ENO3 | v83a
39 WE 8[1] Y->pU 47 ‘L 5
_ EnableSU (20)
44[1] = 45nS 13[2] = 15nS (26 if LS257) Chables] (20—
F93422 datat-hold = 5nS XBus-SU’ (26)
SU[14-17]
suA.0 7|~ Fo3422
SUA.1 6%
SUAZ _5|p0
SUA.3 31]ps
SUA4 11A3  ves
SUA5 2|3
EnableSU (20) 2 SUA6 3)%
500 b2 XBuseSU’_ (26) SUA.Z__a]p0
CIN-SE-wrSU’ (20) 1 u72a S241$
vz 15 . qafte_r0a.43 17} "7 Cls x>
Y.13 a|D3 O%faroa1a 15| D3 OE X.1%
11 10 XBuseSU (29) Yi4 11 7 %0415 13 7 X4
g v.i5 92} QG504 16 11128 X5
u87e : DO Qo 2 D7 Q7 :
CE1'CE2WE'OE’
1%17 2 1% 1E9l\47 v83b
EnableSU _(20)
WriteSU’_(20]
XBus+~SU_(29)
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© 1B.0_(20) 1314 RH[0-3]
r8.1 4]
rB.2 15
At
8.3 %0
AM27507 82413 |
X.08 12103 qald! 2100 qol8 X.08
X.09 10152 Q22 41p7 148 X.09
X.10 6 7 6 4 X.10
D1 Q1 D2 Q2
X.11 4loo  aol® 81p3 Q32 X. 11
CS’ WE’|v4s
3 ENO3 | v39a
1
(55)
YH.O =
59
¥E1 159
YH': 61
YH.4 ;g‘
YH.5 163
YH.6 a3
131 .3 RH[4-7] YH.7 163
14
15]A2
1Al
AO
5241%
X.12 12 3;'”2733:7311 2|07 qoli® X.12
X 13 0lps Q22 a0y Q1 h8 X. 13
X.14 61nT  ailL 5102 Q24 X.14
X.15 o0 qol® 8103 Q32 X.15
CS' WE' | v47 eno3 | v6ia
1
WriteRH’ «RH’_ (34) 1j’
XBus « RH = max(74,59) nS
17[3] ttorB’
35 5189 tAA (wr recovery = 35 nS) 34 t to «-RH’
9 YHto X 15 S§241 EN’ to X-bus
10 X-bus 10 X-bus
71[3] = 74n8S 59 nS
‘m——
NstackP stackP
- 283 col% vi2 s D25'5;09 , (20) o 1 52408 | _
(20 2100 10 NstackP.0__ (73) 4 Bg Qo StackE.d 04 Qapg—I
Il HO Y.i3__ 6 221 D5 Q5pF——
4 —t———iD1 7 stackP.2 3 7
D1 13 NstackP.1 5 Qi D6 Q6 pEr——!
15 E1 H1 Y14 11 B1 stackP.3 1 D7 0739_______
3 == —p2 10
51D2 42 [ L—NstackP.2 1215 Q2 Ena7 | veob
£E2 Y15 14]5 15
3 gg 1 [4—Nstackp.3 133 Q3 19
1 ut?7 SB _CK | v66
Po (39 stackPe' _ (34) EE EreIBStkp’ ___ (34)
Push (46) WaitClk
Push Timing XBus « stackP = max(59, 38) nS
46 t to Push 17[3] ttostackP 34 t to ~ErrintstackP’
24[3] Push to NstackP 7 $240 data to X~bus 15 S240EN’ to X-bus
5[1] 25509 setup 10 X-bus 10 X-bus
75[4] = 79 nS 34[3] = 38 nS 59nS
Warning: This drawing contains font 4 macros!
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1B[O] IBfront
5373 (5374
X.00 31p0  aof? 31po  aof% BO __©)u #Tps
X.01 4 5 4 5 B.1
=01 a2 ={D1 aifs 5o — Q) tl #TP9
X.02 D2 Q2 D2 Q2 L B) t1 #TP10
X.03 E 9 3 ) B.3
=1D3 Qa3 D3 Q3 0O) tl #TP11
X.04 13 12 i3 2_ 184
D4 Q4 D4 Q4 O t! #TP12
X.05 141ps  asp2 141ps  asH2—1B5 &y #Tr13
X.06 17lpe  aspl 17106 qQeHe—1BE & 4 #7p14
18 19 13 19 IB.7
X.07 b7 a7 p7 Q7 Ot #TP15
EN__0C'|v37 cK_oc'|ves
K1 iK1
WriBFront
Select!BO’ (94)
1B[1]
373
X.08 3 2 *06.1
X.09 2109 905 ~06.2
X.10 D2 Q2167063
X1 8 3 *06.4
: =1D3 Q3|H—
X.12 13 2_*06.5
< D4 Q4 "
X.13 14105 Qs5|15_06.6
47 -
X.14 71oe Qel16_“08.7
+ 4 *
X 15 85, Q719068
EN OC’|v78 8373 Hold = 10n8, Setup = OnS.
11 1 (falling edge of WritelB occurs 4 nS before Clkt)
WritelB
/
SelectiB1’ (94)
Wait (61) IBEmptyErr
XBus«<IB . (25) v3sa (68)
oND 15723453 | IBProm-PC.0-RevG
={A9
= ﬁ? 0311 IBFronte @tl #TP16
3
. A8 12 _GoodIBDispc2
WaltClk #1'91";2 g AS qz————————f’———@. tl #TP17
pIBPtr.O 3| Lsaza |2 iBPtr.O @(34) 3 2‘3 i3 Refillinte2 & 4 4#71p1a
7
u64b 5 2? Qo 14 SelectiBO’ _@“ #TP19
piBPtr.1 4]Lsa74 |5 1BPtr.1 (34) 51a0 tAA = 60 nS
ubdc @ tt cs' cs' | uet
A#TP173 1:;'710J7
onp 15| F93453 | IBProm-PC.4-RevG
<ib’ (34) ic]a 11_plBPtr.0
Be” (34) 7 Q3 - © u #TP20
BPtre0’ __ (34) e 12_pIBPtr.1
BPtre1’ 34) 2]he Q2 D : © t #TP21
Allow MDRe<_(20) 31aa a
Mesalnt (34) 4 A3 Q1r1
{BDisp’ (34) 7 ,
) ﬁ% Qoli._ss.'_?_ciﬁ___@ 1 #TP22
5 tAA = 60 nS (94)
AO
CS’ CS'|u43
9
Timing for HM7649 IBProm (01d Proms -- not 2nd sourced) 1Bfront<IB[1]
IBFront « Xbus = (x +37, x+36)nS
x Xbus to IB X XbustoiB 94 WritelB rises 34 t to IBPtr-1’
43 WritelB rises 43 nS before end of cycle 13[1] S373DatatoNB 18[2] S373ENtoNB 60 tAA
-8 Difference between S373 "ENto Q" and "Datato Q" = 20[2] LS374 setup 20[2] L8374 setup 18[2] SelectiB1’toNB
X+37nS ;gg]b;/:i‘r’élg;ogsnlﬁbl?am can arrive 6 nS Xx+36 nS 132({4] = 136 nS 20{2] LS374 setup
. 132[4] = 136 nS
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e

LRotn

[0 mod 4] .
25510 s241% |
Y.04 113 voHs X.00 _:_7_ pa qafd X.00
Y08 25 yip2 X.04 [15] o5 qsl3 X.01
Y12 K 12 X.08 [ 13] 7 X.0?
Y.00 73 A T K X.12 11] D6 Q63 X.03
: R «Js —— 07 Q7 =
Y.04 5
Yos 6 :; 15547 v39h
Y.12 7113
51 50 OE| v88
9|10 13 52418 |_
17 54 qald X.04
15 5 X.05
—21D5 Q5
13 7 X.06
11108 Q85 X.07
D7 Q7 :
[1 mod 4]
25510 EN47 | v61b
Y.05 112 yoli8 X.01 19|
¥.09 2], yip4 X.05 Xhighe0 __ (30}
Y.13 315 yoli2 X.09
Y.01 410 yal X.13
Y.05 5105
Y.09 [: :2
Y.13 71
S1.S0 OE] v82
g[i0[13
2mod 4
25810 L 1 Zero disable X-bus Xbus[0-7] « O
Y.06 115 yolis X.02
Y.10 21,5 y1 14 X.06 30 t to Xhigh«0 30 t to Xhigh~0
Y.14 31 y2l2 X.10 15 S$241EN to X-bus 15 5241 0E
Y.02 4 11 X. 14 10 X-bus 10 X-bus
Y.06 5110 Y3
- 1 §5nS 55 nS
¥.10 6115
Y14 71,3 »
S1.50 OEY v81
QFO 13
Xbus « Y LRotn = max(y + 22, 56, 50) nS
[3 mod 4]
25510 y ttoY bus
Y.07 143 yols X.03 12 25810 data in to out
Y11 2 ML X.07 10 X-bus
Y15 312 Y12 X1 -
Y.03 A -1 Y2 ] X. 5 y + 22nS
: 10 Y3 : —_
Y.07 5
VT =111
. 12
Y.15 7
13 25 t to EnLRotn’
S1.50 OE] v80 21 25510 OE
9]10 13 10 X-bus
2.2 (20}
12.3 (20) §6nS
EnlLRotn’ (25)
20 tlofz.2
fZ.2 f2.3] Rotate 20 25810 Select to X-bus
10 X-bus
0 0 Left O —_
50 nS
0 1 Left 12 —
1 0 Left 8
1 1 Left 4 LRotn disable X-bus
25 t to EnLRotn’
15 25510 OE’ to X-bus
10 X-bus
50 nS
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§257 0, ibHigh
18.0 (30)__21po a X.08
3 BO Qo
5
181 D1 7 X.09
6 B1 Qt
18.2 1oy o .10
10 Q2 :
14182
1B-3 1203 12 X.11
gy @3
v sB__E' | v59
1] 15
12.2 (20)
XBus<1B'__ (25)
8.0 (0) 2 $257 | ibLow, ibHigh
8.4 3 gg qolt X.12
181 51p1 7 X.13
8.5 613, al 2
18.2 11 D2 9 X.14
I1B.6 10 B2 Q2 =
18.3 14 1p3 12 X:15
18.7 13 B3 Q3
ss8__& | vea
1’ 15
cibHigh’ ___ (34)
XBus«IB’ (33)
§257 | O, Byte
1¥.0 (200 2 1p, 4 X.08
310 Q0
1Y.1 5
: D1 7 X.09
y.2 102 9 X.10
Olga @2
1Y.3 74
: 1o ah2 X.11
31a3 .
v sB__g | vas
1] 15
Byte’ (25)
Nibbia’ (25)
ErriBPtr
) 52408
EKEr0' (200 2} " 18 X.08
EKErr 1’ 4129 20516 X.09
18Ptr.0 20]_6 %L X.10
TBPtr.1 5] D2 Q253 .11
: D3 Q3P S
ENO3 | v60a
1T
<ErrIBStkp’ (34)
Nibble
52418
z0___ (20 2 8 X.12
DO QO 12
7.1 D9 2%fe X 13
Z2 5 14 X 14
7.3 a] D2 Q253 X 15
: D3 Q3 15
ENO3 | v85a
J
1
Nibble’ (25)

Warning: This drawing contains font 4 macros!

IB disable X-bus

25 t to XBus«~IB’
14 8$257 E’ to X-bus
10 X-bus

49 nS

Byte disable X-bus

25 t to Nibble’

14 8257 E’ to X-bus
10 X-bus

49 n8S

Nibble disable X-bus

25 t to Nibble’

15 8241 EN’ to X-bus
10 X-bus

50nS8

Xbus«IB = max(56,56,59) nS

34[4] ttoiB
8 §257 data to Xbus
10 X-bus
52[4] = 56nS
25 t to Xbus«~IB’
21 8$257 E’ to Xbus
10 X-bus
56nS
34 t to~ibHIgh’
15 $257 SB to Xbus
10 X-bus
59 nS

Xbus « Nibble = max(39, 50) nS

20 ttofZ
9 5241 data to X-bus
10, X-bus
39 nS
25 t to Nibble’
15 $241 EN’ to X-bus
10 X-bus
50nS

Xbus « Byte = max(38, 56,50) nS

20 ttofy
8 8257 data to X-bus
10 X-bus
38nS
25 t to Nibble’
21 8257 E’ to X-bus
10 X-bus
56 nS
25 t to Byte’
15 8257 SBto Xbus
10 X-bus
50nS

See stackP timings for ErriBPtr

PROPRIETARY NOTE ON COVER SHEET APPLIES TO ALL SHEETS

XERO

W

TITLE

SCHEMATIC, CPE-FP

DWG SHEET
aze |PWG NO. 156P12560 REV.
A4 | sHEET Q9 OF A




aF.0, EnSU, mem, fY, fS

tB, aD, aFl

“fs374 (100) 115374
paF.o0 (100) 3 2 .__aF.0 prB.0 100, 3 2 8.0
pEnablesy 4 gg’ 8?5 EnableSy prB.1 429 g‘1)5 8.1
pmem 7 1pa2 026 mem 73y prB.2 7 D2 Q2‘6 rB8.2
pIv.1 8103 Q32 1Y.1 pr8.3 8153 Qa2 1B.3
ptY.2 13104 Qa2 Y.2 paD.0 8lpa qal2 aD.0
ptY.3 4]5s asp2 Y.3 paD_1 1415z Qshs aD. 1
piS.0 7106 QeHe S.0 paF.1 17]pe Qolis aFl{
RIS 18157 a7he 151 paF.2 18157 Q718 aFl.2
cK_oc'|ue? (20) cK_oc’|vie (20)
] 1 E1 K
AlwaysCik-b AlwaysCik-c
tX, fZ rA, aS
S374 374
pfXx.0 (100) 3 2 1X.0 prA.0 (100) 3 2 rA.0
pEX.1 4109 3(1’5 X prA.i 4109 8?5 A,
pix.2 7 D2 026 X.2 prA.2 7 D2 026 TA.2
pfX.3 8 D3 039 X.3 prA.3 8 D3 030 tA.3
ptz.0 13154 Qall 2.0, pas.o 131pa 04‘2 asSl.o
piZ.1 1410 P i Z1 pas.1 14] 0 Qshs aSl.1
piZ.2 171pe Qele Z.2 paS.2 71ne Qele a5l.2
Cr- , r 29
pfZ.3 18107 Q7@ Z.3 paSh.0__ (113) 18157 aQ7he aSh.0
cK_oc’| u3o (20) ck_oc’|vi7 (20)
[ 1 1 3
AlwaysClk-a AlwaysClk-¢
Cin, fY.0, fS
5175
pCIN-SE-wrSU 4 Qo 2 CIN-SE-wrSU
Y o'l CIN-SE-wr3U’
ptY.o0 (100) 5{p1 a1 lZ Y.0
Qvle V.0’
Q
pfs.2 12150 83:1? 22,
pfs.3 13 15 5.3
D3 8‘3’, 4 5.3
ck cLfues (20)
al 1
AlwaysCik-a
TTLHigh-a
aSh, aFh
25509
pas.1 (100) r: gg qol2 ash.1
5
pas.2 = g: il ash.2
11
paF .1 e gg azle aFh. 1
14 b3 15 aFh.2
paF.2 13 Q3 :
B3 (20)
TTLHigh-a SB_CK | u99
[ 9
paS.0 _(100) 1
AlwaysClk-a ) 508 3
u31a
#TP23
pmem (100) 5 th
500 &L BMARe’ (105) 3| s374 |2 MAR«’ (20} cso\44 MAR«
Cycled (37) 4 u72b v94b u87b (26)
MARe (26) __10
S00 8  MarPgCross’ (119 max) 5
PageCross 9 u72¢ 5} pAllowMDRe 41 8374 |5 AllowMDRe JlE
: I———“—o u31b vo4c (20)
|\BEmptyErr (68) 5 S04 6  IBEmptyErr’ (74)
u87¢
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Shift’ (34) 13 (s5)
CycleX’ (34) 2 12 39 sh
CycleY’ (34) 12 smussa
CINepe16X’ (34) 12
S00 11 (39) CINepc16
CINepc162Z’ (34) 13 472d  can be S86
PopX’ (34) 1 , . o
4 op
PopZ’ {(34) 2 0)°°% 342
PushX’ (34) 5
PushZ’ (34) 4 ) s10)8 (39) Push
Pushy’ (34) 35 53b
MapReiX’ {34) 5\ : (48)
(:] 48 MapRef
MapRelfY’ {34) 4) see u50b E
RefreshY’ (34) 10< (48)
8 48, Refresh
RefreshZ’ (34) 9} s86 506 [E
/ .
1S.2* (20) 5 (28)
6 25 Nibble’
5.3 (20) 4800 u34b
1S.0 (20) 10 (25) '
3 25, Byte’
5.1 (20) 9159 P re
5.2 (20) 1
5.3 (20) 2
T1s20 b& (25) XBus«|8'
2L.0 5 u33a
1Z.0 20) 9
Z.1 (20) 10
&5 507 o520 b (25) EnLRotn’
5.3’ 20) 13 u33b
15.2 (20) 10
5.3 (20) 91510 b8 XByte’ 10
1ZL.0 (20] 11 NB3e (25) 1g s10 b2 Xhigh«0
¢-DES’I ~] u46¢c
Nibble’ (25) I—
EnDispBr
1S.0 (20) 2
3 (45) DispBr’
£S.1 (20) 1 a71a
5 o
6 (70) EnDispBr.3A’
1Y.0 (20) 4 16 Oxxx
10
8 (70) EnDispBr2-3B’ 1xxx
Y.0’ (20) 9 W71c
13 o
11 (95) EnDispBro-1’
1Y.1 (20) 12 71a 10xx
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5158 DispBr[0-1] = max(c +32,69,133]

X.1 XDisp 2100 4 DispBr.0’
V.12 YDisp 3lpg QO 4 JISpRlY @t #7TP24 20 ttofY
X.13 XDisp 5 D1 7 DispBr.i’ . 24[3] 8151 select to DispBr
Y.13 YDisp 6 B1 01'———-&——'—-———@ tl #TP25 18 _  DispBr’ setup

lpa s (119max) 64[3] =69

1G], @2

14

D3 ,

1g]23  aa ¥

sg_E | v77 95 t to EnDispBro-1’

1] 15 18[2] S151E’to DispBr
1Y.3 (20) 18 _  DispBr’ setup
EnDispBro-17___(44) 131[2] = 133 nS

c condition source
12{2] S151 data to DispBr
X.14 XDisp 4 DOS151 18 DispBr’ setup
Y.14 YDisp 3 .
Cycle? 23] XC2npcDisp 210! c+30[2]= c+32
55 YIODIisp.0 YIODisp 1 gg
X.09 XwdDisp 5]0% Y -g DisoBr.2’
X.04 XHDisp 4|P w - tl #TP26
X.08 XLDisp 3]Ds (119max)
PageCross PqCrQOvDisp 2 3‘75
DispBr Setup
1Y.1 (20) 9lea
TY.2 (20) 70 g 5 500 in to pTC
V.3 (20) 11 sf . 6[1] S64in topNIA
! v23 5[1]_. 25S09/5374 setup
7
EnDispBr2-38' _ (36) 18 nS
DispBr[2-3] = max(c + 26,55,103)
F.0 NegBr 4 S151 20 ttofy
Feq0 ZoroBr 3|0 16[2] $151 select to DispBr
FnecO NZeroBr 2 g; 18 DispBr’ setup
Mesalnt MesalntBr 1 -
8BitCarry PageCarryBr 5 33 Y vg DispBr.3A’ 51[4]=55nS
CarryOut CarryBr 4 weSRERIR By P27
X 11 XRefBr 3|D8 (119max)
4BitCarry NibCarryBr 2 D6

b7 70 t to EnDIspBr.3A’
£Y.1 (20) 9 13[(2] S151E’toDispBr
Y.2 (20) 0 g‘; 18 DispBr’ setup
1.3 (20) 11153 - v7 101[2] = 103 nS

7
EnDispBr.3A’ (36)
c condition source
7[1]  S151 data to DispBr
18 DispBr’ setup
c+23[3]=c+26nS
X.15 XDisp 4[ 5151
¥.15 YDisp 3P0
pcie’ 20] ___ XC2ipcDisp 2101
551 Y10DIsp. 1 YiODisp ] gz
%10 XwdDisp 15103 YR aam
X.00 XHDIsp T4 w SPEL. ©@u #TP28
X.15 XLDisp 13 |PS (119max)
Overflow PgCrOvDisp 12 g?
1Y.1 (20) 9
Y.2 (20) 104
V.3 (20) 11152
$1 g lvao
7
EnDispBr2-38’  (36)
PROPRIETARY NOTE ON COVER SHEET APPLIES TO ALL SHEETS DWG |pwa NO. 156P 12560 SHEET
XEROX SIZE REV.
S ATTE o uEMATIC CPE-EP A4 |sHEET 13 OF A




i

pNIA[0-3] pNIA[4-7]
5158 (100) S158
INJA.00 (100) 2 INIA.O4___ (100 2
GND 3199 e NIA.00" @) 1 #TP29 8.0 (30) 3100 aorft NMAOY S u #TP33
INTA.O1 {100]___5 45 INfA.05__ (100) 5 ,
TTLHigh-a el arf NIAOI" G 1 #TP30 . ;30)) sl0] arf NIAOS'@) u #TPaa
INIA.O2 (100) _ 11 , NIA.06 100 11 : s
Mesalnt___(34) 10|52 a2 [P—BNADZ @y #7pas B.2 (o) 10 D2 qp §—PMADEG y #Tp3s
INIA.03 (100)___14 , NIA.07 (100 14 , ,
18Ptr.1 (4) 13|03 awf2 NIAO3" @) 1 #TP32 1B.3 (30) 13103 a2 NIAOZ@) u #TP36
(127) (127)
s8 E’ |u48 s8_E'_ | v43
1] 15 1] 15
Refillintc2  (94) GoodIBDispc2 (94 .
EKTrapc2 _ (20) EKTrape2 (20)
pNIA[0-7] = max(127, 120, 46) nS
94 t to Refillintc2 100 t o INIA 20 tto EKErrc2
24[3] LS153SBtopNIA’ 12{2] LS158 data to pNIA’ 18[2] LS158 E’ to pNIA’
S[1] 25509/5374 setup 5[1] 25509/5374 setup 5[1] 25509/5374 setup
123[4] = 127 nS 117(3] = 120 nS 43(3] = 46nS
(See page 11 for pNIA[8-11] timing)
pNIA.8 pNIA.9
Link.0’ (80) 1 Link.1' (80) 4
3 pTC.0 6 pTC.1
. , S00 © t #TP37 S00 © tl #TP39
DispBr.0 (119max)20 v5a (124max) DispBr.1’ (1 19max)iO v5b (124max)
1 1 .
1312 1312
' Swed’ (20) 12]a Swe3’ (20) [12]a
EKTrapc2’ (20) 1113 EKTrapc2’ __ (20) 1]a
3 . L 3.
b s64 #TP38 b 564 #TPAC
T INIA.O8 (100) 2 |y b INIA.O9 (100) 21y Ot
). pNIA.08’ )_ ONIA.09’
“18.4 (34) 6 IB.5 (34) 6
© GoodIBDispc2 _ (94) 4 g Vo1 (131max) GoodIBDispc2 _ (94) 4 g Vo2 (131max)
EKTrapc2’ (20) 5 lc EKTrapc2’ (20) 51¢
Swe3 (20) 9 T Swc3 {20) 9 g
TC.0 (34) 10 D‘ TC.1 (34 10 }
pNIA.10 pNIA.11
* Uink.2' 13 ink. 3’ 5
DispBr.2’ 2 12 pTC.2 DispBraA’ 4 6 pTC.3
; 510 © t1 #TP41 = ; S10 —©) tI #TP43
MarPgCross 15 VZOal (124max) DispBr.38’  (119max) 3 v20bL (124max)
1 1
1312 1312
Swed’ (20) | _121a Swed’ (20) [ 12]a
EKTrapc2’ _(20) 1113 EKTrapc2' (20) 11]a
s s,
b 64 #TP42 b 564 #TP44
INIA.10 (100) 21y - © tb INIA.11 (100) 2]p © tb
a ), pNIA.10’ ). oNIA. 11’
" 1B.6 34 6 1B.7 (34) 6 —
GoodIBDISpe?  (94) afe = (131max) GeodiBbiepes  104) ru[C - (131max)
EKTrapc2’__ (20) 5]¢ EKTrape2’ _ (20) 518 ves
Swea (20) o ' Swc3 (z0) o -
TC.2 a4) 10 } 1¢.3 (34) 10 }
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GND

NIA X.00’ (20) From IOP Receivers, Page 20 13 A3
NIAX.01’ 144,35
NIA X.02’ 15 A1
NIAX.03’ 11a0 TPC
NIAX.Od 27
NIAX.08" 12] 05" QL IRC.O0 5y y1pas
NIAX.06" 01ps Q2 d—IECOL @)y #TPas
NIAX.07" 6105 QAT TPC.02 S wrpar
NIAX.08" 41po  qofP—TECL3 @)y #Tp4s
NIAX.00: CS’_WE’|v74 (112)
NIAX.10° 3
NIAX A1 47
NIAX[00-07]
5374 GND 13
pNIA.QD’ 3 2 14
pNIA.O1 209 8?5 15142
pNIA.02 7102 aale Tiad
pNIA.03’ 8 9
pNTA.04" N PR 12| AM27S0T114_TPC.04° #7Pa0
oNIA.O5’ 14l0s Qs 10]ps  Ga|9_IPC.05 #TP50
pNIA.06’ 17125 %He 6107 a3[z_Tec.oe’ ks
pNIA.O7 181p7 a7 41b0  QofP—TEEOT Gy #1p52
(127) ck oc’|vze 2cs :;hE v75 (112)
TA[ YL
AlwaysClk-¢
SwTAddr_(20]
GND 13
Nt.O  (77) 14 2‘2’
Nt 15142
NL2 1AL
AM27S07}, . -
12 11_TPC.08’
e S Ee
8lpy Q1 L—IPC.10L @& 4 #TP68
- - - - El
Link timing 4ip0 qofP—TIEC1V Bt #TPs6
’ ) .
20 ' o 1X 2cs :E vaa (112)
35 Am27507 tAA 47
22(3] pLink’ to Link’ TPC/TC timing WriteTPC’
18 DispBr’ setup
—_ . 77 ttoNt
95[3] = 98 nS 35 Am27507 tAA
5(1] 25809/8374 setup
T 20 t to £X.0, NIAX.7’ 117[1]= 118 nS #TP57
22[3] fX.0topRet’ tb
22[3] pRet’tolLink’ pLink.Q’
18 DispBr’ setup Link.Q’
82(6] = 88 nS #Tp5§
GND 13 Link pLink.1’ '
X1 4 ﬁg Link.1’
NIAX[08-11] x2 51 #1pse
(13 1max) 5374 ' A0 pLink.2’
pNIA.08’ 310 aol2 (20) 12 3;"2733311 Link.2'
pNIA.0P 4129 395 Z0) 010 338 #TP60
pNIA. 10" o2 Q22 Slp1 otk tb
pNIA 11" g1z oo 00 aols plLink.3’
pIC.O 13 2 , s Link.3’
el b4 Qaps s’ We'| usa
Bl b5 Qsp3 2[ 3 (80)
pTC.2 17108 aofie
pTC.3 18 T3 1X.0 (20)
b7 a7 WritsLink’
(124max) ritetin
ck_oc’|ve2
TA[ 1 NIAX.07’ (20)
AlwaysClk-¢
SwTAddr _(20) 71s374 le TC.0
#TP62 vo4d
GND 13 TC tb
Nt.O_(77) 14 ﬁg 8|s374 |9 TC.1
5
Ni.1 2121 #TP63 vode
Nt.2 1]A 3
If only pullups were used
on output of Link (instead TCX.0 12 32‘2738511 TCY.0 1318374 H2 TC.2
of the LS32 kiudge), then TCX1 10|05 ao]g__TCY.1 #TP64 Vo4t
Link timing would be: TCX.2 [&) D1 Qi 7 TCY.2 tbh
TCX.3 410y goE_Tcv.3 14]|s374 |15 TC.3
98 WriteLink’ active ’
25(3] WE’ o pLink high (20 2cs' :E vas (112) vo4g (20)
18 DispBr’ setup J7 AlwaysClk
141[3] = 144nS WriteTC?
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ScheduleProm-RevD

Tasks
EORound 15| F93453
89 - —=-1A9 L5374
107 ]—olick.0 (20) Slas 11 Nt.O (77) 3 2__cto
— Click.1 (20) 71a7 Q3 N (77) 7100 Qor: 5 O tI #7TP65
.8; Click.2 (20) i [ 12 S o Ho1 ot : ©O) tl #TP66
DPReq’ (22) 2 QQ——-I 2 D2 Q2 —{0) tl #TP67
85 =4A5 Nt=Emu__ (77) 8 Emu
OPReq’ (22) 3 ~1D3 Q3 ©O) tl #TP68
84 2 A4 13 CL.0 (30) 13 12___Pt.o
FReq’ (22) 4 Q1 D4 Q4 64
86 ={A3 Ct.1 (30) 14 5 Pt.1
KReq’ (22) ; D5 Q5[ . 164
87 RofRed 53] A L #TP70 Ct.2 (30) 17108 Qo2 58
88 —KornReq (200 5h3 tb Ct=Emu_ (30] 181p7 Q72 '(’“E'““ © tl #TP69
, 30)
cs' cs|u73 SCDC 1 vas
8[ 10 #TP71 C2CIK J7
SwTAddr___(20) tb
Cycla2’ (18)
#TP72
th
5241%
Pt.0 (39 17104 qald
Bt.1 15 5 #TP73
T] 751 5 Q515 th
Pt =Emu | g‘; g‘; 3 Nt (Prom) | Nt Ct Pt
Enay | v8Sb cl 3-S Next Current Previous
19 . .
Cycle2 (22) 11 NiePI c2 | Next Previous Current Previous
SwTAddr _ (20) 12 vo7d (28) c3| 38 Current Next Current
. Task Numbers
SwitchProm-RevR
F63437 #TIRTA A waysCik 0 | Emulator
Ct.0 30 15 ;
Ct :oj I ﬁg Q3 9 Swc2 (122) 318374 |2 Swec3_ (20) 1 D|Sp[ay/LSEP
Ct.2 30) p ) v2b
N0 (77) K ﬁi 2H° #TPT5  AlwaysClk 2 | Ethernet
Nt_1 (77) 4 ,
Nt 777 : 2:23 qifi-Swe2' (122) 4]s374 |5 Swc3' (20) 3 { Refresh
chi?:ez gfﬁ g A1 li2  Bank Switching! v2e I0Bank (122) 4 | Disk
A0 This line is also delayed by 255091 o
cs'_cs’|ves 5
14] 13
‘L ‘L 6 | Control Store R/W
7 | Kernel
Note: This is a non-standard PROM. 10Bank has been added!
Swc2 timing = max(133,101,101)
22 ttoKreq’ 20 t to SwTAddr 28 t to Nt-Pt
55 F93453 addr to Nt 25 F93453 CS’ to Nt 15[2] S241ENtoNt
45 F93427 addr to Swc2 45 F93427 addr to Swc2 45 F93427 addr to Swc2
10[1] 25509 SB setup 10[1] 25509 SB setup 10[1] 25809 SB setup
132[1]= 133 nS 100[1] = 101 nS 08[3] = 101 nS
Click Assignment
0 ] Ethernet
1 {1 Disk
2 | opP Notes:
. When Disk = SA4000, Click 3 is Ethernet only.
3 Ethernet/Disk When Disk = Trident, Click 3 is Ethernet on even rounds, Trident on Odd rounds (ie, 10-click round)
4 | Display/LSEP/Rfrsh === The Display & LSEP-relresh tasks never both use Click 4
Warning: This drawing contains font 4 macros!
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#TP199

5 MemErcd  (90) 9 WaliGile th Errorp RoVE
8 ME__7}1.S374 |6 rrorProm-Rev .
ptzemu___ (@4 10|58 J o o) u64d AT #Tpatab Atwaysclk ¥ 879
|BEmptyErr_ (68) 15 '
AQ EKT 715374 |6 EKTrapc2
EmuMemErr (34) 16 A8 1 #TP8a vad FTPE0
CSParErr (34) 17 A7 Q3 (20)
from page 25 StackErr  (34) 116 12 pEKT 8|sa7a |o EKTrape2
. anp. ——21a5 ¥ FTP85 |v2e | #1PB1
StackVirtProm-Revl ClrintErr (34; 3 a4 13 t tb
=53457 Elzpa :‘2"1‘) dlag Q1 gko] _ 13]s3za |2 EKErr.0’
L A2 14 # 1P86 vat #TP82
tackP.0 g:)? 1247 9 FTES7  waircik T th
S Gor—2]A® Qs th 2 AO EK1’ 14]8374 |15 EKErr.1’
stackP2__(20)__3|hs a2 pSE 818374 19 cs'_cs' | uas (123 v2g
StackP.3__ (20) 4,5 , (110 8] 10
Push (39) 7 A2 Q1l
PopX’ (34) 3 A1
PopZ’ EZ) A qofk?
cs’_cs’|uie 1
i 1 '
! EKErr’ at Trap location 0
O |I1B Empty
1 |Stack
KernPC16Prom-RevB
F93427 #TpgtL AlwaysCli 2 |Emulator Memory
GND 15 , y p
: :Z; Qal@—BKR’ 17| 8374 |16__KernReq ©u #1pe3 3 | CSs Parity
CSParErr (34) 2 A5 0 (80) #TP192 v34h (20)
ExitKernel’ (34) 3 Ad (:}2-1 th WaitClk
EnterKernel’ (34) 4 , ,
chierhe R 2:23 qsf11epC16 13115374 12 pci16 Ol #7Po4
CiN=pcl6 B9)_ 61,7 I (80) ueat (34)
a0 QO
cs'_cs’| uad
12 11
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[ZII Cyclel’ Cycle1 10
(18, 13typ) (22] TCWaitc1’ 12 s00 o8 WriteTC’
(20) s08 11 *17.2 9 vBe
E::‘.r Cycle2’ Cycle2 13 a1d (42)
(18, 13typ) 13
11 C2Clk
I—E} Cycle3’ Cycle3 12 S00 -
(34, 25typ)
ppClk (901, 129) 2
E 1 pAlwaysClk’ (941, 133) 1,\2 AlwaysClk-a (98t,
3 S02 ] S04
vo7a v21a
3C S04 4 AlwaysClk-b (981,
8 <v21b
so2 [12 5 ] 6 AlwaysClk-c (981,
9 S04
vo7¢ v21¢
WritelB _ (941,
5
4 pWaitClk’ (941, 133) o s WaitClk (981,
& | S92 (] S04 aln
va7h | 7214
MARe (26) 13
- ] 11 DRef’_17 ..3(44)
Disp-Pro¢’ 12 (36)
(s8 509 u34d Tv86e
a
YH.4 10
YH.5 9 YH.3
vie 8 25260 | )
Y"7 11 v3gh DRef 13 |2_Detects color display bank(s) s
55) MS.0 51a Waite1’ 11 w
MS.1 113 Waite2 10 gjg10 2L Walt 777
Waite3' 9 20 (74)
3 564 (68) (20) (20) vene
B u70 )
GND
MS.0 2 g | 17| s37a {16 |18} S374 19 | 18] S374 {19 TCWaite1’
- [a 6 v2h v2i vo4| (20
51 b (62} [a]¢
YH.3 31a 3 Wb (67) =—c AlwaysClk AlwaysCilk AlwaysClk
(55) 4 =-{C.“ Dptects low 64K display bank
¢] Cyclel (22} = 9 . (In all modes, B&W Display bank addresses = [0-OFFFF]
5|y Jv22a DJ
YH.O 1014 /waits for IOP to write TPC, CS
(55)
addr hilgh-order Implied
size map entry map entry color display bank addresses color display
MS.0 MS.1 (bits)  addrbits flag bits bank size
o) (o] 20 12-15 8,9,10, 11 none
0] 1 21 8, 12-15 9,10, 11 none
] 0 22 8,11, 12-15 9,10 none
5 lopﬂg_it (34) 1 1 22 8,11, 12-15 9,10 [10000-1FFFF], [90000-9FFFF] (4MB)
YH.O = X.8, YH[1-2] = X[9-10], YH.3=X.11 L8OWo-FFFF] Gy
pWaitClk’
WriteSy’ (08¢, 137)
CIN-SE-wrSU (20)
WritelLink’ (98¢, 137)
NIAX.07’ (20)
WriteRH’ (98¢, 137)
RHe' (34) 11 S04 10 RHe (39)
v2ie .
WrIBFront (o8¢, 137)
IBFronte (94)
1
D
Cycled (87) 131s 8__ WriteTPC’ (991, 138)
D%
@=WrTPCLOW 10 DJ;22D
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' LS244 # LS240 #
|I0PData.0 2 8 18.1 2 ,[18 0O prA.0
22 [ioPoata1 4 0o Ope_s2 4129 3% o1 prA.
10PData.2 6 4 18.3 5] ,[14 02 prA.2
93 D2 Q2km—ed =02 Q2kE— % ™
o7l 10PData3 Bln3  gqf12 18. D3 , Q322 prA.3
54 10PData.4 17 D4 Q4 3 18.5 17 D4 A Q4 3 04 pr3.0
]c4 10PData.5 15 D5 Qs 5 18.¢ 15 D5 Qs 5 05 pri3.1
9',') 1OPData.6 13 D6 Q6 7 18.17 i3 D6 Qs’ 7 06 prB.2
- iQPData.7 11 9 14.H 11 19 o7 prB.3
195 D7 Q7 D7 Q7
NB: IOP inverts data! | E1' E2' | v70 E1’ E2' | v60
1‘L19‘L 119
. LS240 #
TPC Hi 2lbo  qol8__08 pas.o
LS374 To page 16 4 D1 ar’ 609 paS. 1
0 3 2 Nt.Q 6 414 10 pas.2
[»]0] Qo0 D2 Q2
1 4 5 Nt. 1 8 J12 11 paF.o
D1 Q1 3 —-03 Q3
2 7 6 Nt.2 7 B W3 12 paF.1
D2 Q2 5 ~+=1D4 Q4 —
3 8 n3 Q3 9 NIA X.00 51n5 Qs’ 5 13 paF.2
4 13 D4 Qa 2 NIAX.01’ 13 D6 Q6’ 7 14 paD.o
5 14 15 NIAX.02' 11 A9 15 paD.1
D5 Q5} ; b7 Q7
6 17 D6 as 6 NIAX.03
7 8 19 NIAX.04’ E1’ E2’ | v51
D7 Q7 1775
CK_0OC']v72
11 1
Eg_—iﬁr WrTPCHigh’ LS240#
2 DO Qo’ 18 16 pEP
4 D1 at’ 16 17 pCIN-SE-wrSU
6 D2 02,' 4 18 pEnableSU
8 W12 19 pmem
TPC Lo 7123 ~ B335 5.0
04 C qu’ piS.
15244 # To page 16 15 D5 as’ 5 21 pfS.1
2 Do Qo 18 NIAX.05’ 13 D6 Q6’ 7 22 pfS.2
2 4 [ AX.06’ 11 .18 23 pfS.3
D1 Q1f: ] D7 Q7
3 6 D2 Q2 4 NIA X.07
4 8 D3 Q3 2 AX.08’ £1’ _E2’ | vb62
0 -4 r
5 7 3 AX.09 1] 19
D4 Q4 = -
6 5 5 NIAX.10
= D5 Q5 3
7 3 D6 Q6 7 NIAX.11
11 9 LS240#
D7 Q7 2 8 24 Y.0
Do Qo £ RIL.
E1’ E2’ {v73 4 D1 at 6 25 pfY.1
1] 19 6 D2 Q2 14 26 ptY.2
796 SwTAddr’ 8 D3 Q3’ 12 27 piY.3
SwTAddr 17 D )13 28 A.00
E 15|08 aaf5_29 A.01
3 D6 Q6’ 7 30 NiA.02
11 D7 Q7 9 31 NIA.O3
£1' E2’ | v63
ReadCS.0 1] 19
. ReadCS.1
ReadCS.2
LS240#
2 J18 32 pfX.0
50 g?, 533 pIX.1
6 D2 Q2 14 34 pfX.2
8 D3 Q3 12 35 pfX.3
T7]pa E Qal3—38 A.04
i 1510 as|o—37 INIA.05
3 06 Qe’ 7 38 NIA.06
11 D7 Q7 9 39 NIA.O7
E1’ E2' | v54
1] 19
LS240#
2 8 40 piz.0
DO Qe 41 DIZ.1
CSWE Slo2  arhi—22 12
T ALY pI&.d
IOP Addr CSRAM 17|03 F 5 as NIA.O8
LS244 # Write Enables 15 D5 Qs’ 5 45 A.09
871 pCSWE.a’ 2 Do Qo 18 CSWE.a’ 13 D6 Q6 7 46 A.10
181 pCSWE.b’ 4 D1 a1 16 CSWE.b’ 11 D7 Q7’9 47 A.11
5 pCSWE.c' 6 D2 a2 14 CSWE.c’
183 pCSWE.4’ 38 D3 Q3 12 CSWE.d’ E1’ E2’ | v65
83 pCSWE.e’ 17 D4 ' 043 CS5WE.e’ 1] 19
= pCSWE.f’ 15 5 CSWE.{’!
183 —{5bAddr.13 i3l 57
176 OPAJdr 14 E D6 Q6 3 After CSWE’s go inactive, the data Is held for ~10nS = Tphz for L5240
77 SPAdd T1E D7 Q7 (Output disable time from high level. The book doesn’t give a min, only a typical).
177 E1_E2 |v71
1‘L19‘L
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#TP95

IMS1420 th IMS1420 ] ' IMS1420
CSA.11’ 8la11 103 P2 prA.0  CSA.11’ 8|a11 10312 #TIPI1 CSA.11 81a11 103 12 piX.0
CSA1O 71510 105 3 #IP96 CSAAD 71010 1oai3 I tb CSA.10" 7110 195 [13 pfx.1
CSA.0Y 6 14 tb  CSA.09 6 a1 pEP CSA.09" 6 4 piX.2
A0Q 101 2 ; A09 101} ’ 6109 101
CSA.08' 5 a0 oo a1 rA.1 CSA.08 3 R X | W, CSA.08 51000 190 15 pIX.3
CSA.07 4803 #1P97 CSA.OT alios ' N CSA.07 4408
CSA.06° £ pedd th CSA.06' 3] hos Qpcm-se-wrsu CSA.06" 3 hos 32.36
CSA.05 2] hos prA.2 CSA.05 2] hos CSA.05° 2] hoe
CSA.04 1 °4 prA.3 CSA.04 1]%0a #TP113 CSA.04 ]a00
CSA03 19] A5 ' (l@ 0003 CSAOT 22 e -@tb CSA.03 191 r03 ZZ,
CSA0D 18] 703 tt CSA.0% 8] noo | TobEnablesu CSA.02 18] 703
CSA01’ 17] 403 OusTres CSA.01 7] 702 pmem CSAO1 17] 703
CSA.0D 161700 A CSA.00 161450 @u o9 CSAQD 16| Aoy £
CSWE.a’ 11 CSWE.c’ 11 , CSWE.e’ 11 i
> ) wE’ (B WE #TP114 goWEe __ 1ldwe
CSBank.0712 8 d ler V25 HTPOO CSBank.0110 9. be» vio CSBank0T8 9 d o 14
IMS142 th IMS1420 IMS1420
CSA.11 8 M? |Og 12 prB.0  CSA.11’ 81,17 10312 #TP115 CSA.11 81,11 103 12 NIA.O4
CSAID 71010 105 i3 CSAID 71010 1o tb CSA10’ 7] A 10 1093 NIA.OB
CSA.00° 61009 107 [14 #TP100  CSA.09 6] Ao 103114 15.0 CSA.09 o NG T NIA.06
C5A.C8 51008 100 & tb  CSA.08' 5| Ao oalis |[FiRTie SA.08’ G SN NIA.O7
CSA.07" 2703 prB.1  CSA.07 a0 tb CSA.07 a]po8 .99
CSA.06 3 CSA06 3| ro7 8. CSA.06 X s
CSA.05° 2408 # 70101 CSA .05’ 7|ho8 CSA.05 2] 208
CEA.0d 11492 I SA.04° (i P #TP117 CSA .04 11498
CSA.03 9] 2 oa CSA.03" 19| Ao th CSA.0% 19| Ao3
CSA.02° 18] 202 CSA.02’ B 7S pis.2 SA.02’ 18] pos 2
CSAOT 17| Ao CSA.01" 7|83 , piS.3 CSA01 17| A0
0 Y = 5 o I 3
C8A.00 16] 00 #TP102 CSA.00 6]%00 ' 6& CSA.00 5] 200
CSWE.a’ 11 , CSWE.¢’ 11 i CSWE.e’ 11 )
CSBank. 0T 9°d ver V10 CSBank 038 o AL CSBank 05 9| WE 29
#TP103
IMS 1420 th IMS 1420 IMS1420
CSA.11° 8la11 103 |12 pas.0 CSA.11’ 81011 103 P2__#TP119 CSA.11’ 8 a1y 108 P2 piZ.0
CSA10" T o B __#rp104 CSAT0 71410 109 2 th CSA10 71810 103 3 piZ.A
CSA 09 5| A0 102 173 I th CSA.09 61440 192 iz piY.0  CSA.0Y 5 ho9 103 12 piZ.2
CSA.08 51208 100 [i8 aS.1 CSA.08" 5 1A% 190 5 |[#TRi20 CSA.08° 51808 100 5 piZ.3
CSA07" 73 e CSA.07 T I th CSA.07’ 2| h98 043
CSA.06" 3 ) CSA.06" 3 e pfY.1  CSA.06' 3ot
CSA.05° 51406 #70105 CSA.05 2| hoe CSA.05 Pl A
CSA.04 7 ﬁgi CSA.04 ] Ao #TP121 CSA .04’ 1]A%%
CSA03" 9] hoa CSA.0% 9] Ao tb CSA.03" 151 203
CSAGD 181703 CSA.02" 181 h0s pf¥.2 ° CSA02 18] 203
SA.01° 171801 CSA.01” 7101 | pf¥.3  CSA.OT 17 a0t O
CaA00 16 CSA.00" 16 CSA.00 16
A0O ACO 3 w2027 A00 F
CSWE.b’ 11 #TP106 B  CSWE.Q’ 11 , CSWE.P’ 11 :
CSWEb' ___ 114 we CSWEd Il dwe L#TP122 GSWEL . 11gwe
Q§§M~_Q_”_L_Q.c cs’ vii #TP107 CS_BQ’.‘O_Q_QC cs' vi3 Q.S.B_Z_m_kO_]_ic cs’ vi5
IMS1420 tb IMS 1420 IMS1420 | -
CSA.11’ 81011 103 [2 paF.1 CSA.11’ 81,17 103 j2__#TP123 CSA.1T 81r171 103 112 NIA.O8
CSAID 71 1os [i2 TP 108 CSA.10" T1hte o5 i3 th CSA 10" 71A10 105 [13 NIA.09
CSADY 6] hee 10 [ia CSA.097 6] Aoe 197 14 IMIA.00 CSA.09 6 hee 197 [i2 NIA 10
CSA.08" 5 1o i3 t o, CSAOE 5| A0S 10s [5, |[FTRi24 CSA.08 520 190 15 NIA 11
CBA.07 2 28‘; af-2 €sA.07 ahos (?)tb CSA.07’ ry
CSA.06° 3 ) CSA.06" 314 INIA.01 CSA.06" cH a4 44.47
CSA.05" 3406 #TP109  ESA05 2] A06 CSA.05 2] A03
CSA.04" ] ﬁgi 3 t o CSAOT 1 ﬁgg #TP125 CSA.04° o
CSA.03° ig] Ao aD.0 ESA 03 79| noa th CSA.03 191203
CSA.02 18] A05 CSA.02" 3 [ INIA.02 CSA.02" 18] 292 3
CSA.01’ 1714932 paD.1_ CSA.0T 17| 495 INTA.03 CSA.OT 17] A2
y r o ) = 3 r
CSA.00 S1a00 iy 1215 CSA.00 161400 @ (btt ogay  GSA.00 61 n00
CSWE.b’ 114, CSWE.d’ 11 CSWE.{' 11 \
CSBanx.0'7 9 g’SE v26 #TP110 CSBank. 0149 ¢ gsE' Vo8 #TP126 CSBank.0''6__ 9 gg V30
or1L3 o/z]3 o023
READ WRITE - Data Hold
Clock to CSA’ valid 17
Transmission Delay 13 tPLH for LS240 12
1AA for IMS 1420-55 50 tPZ for LS244 10
C8 Data valid at 80 22
This suggests that IMS 1420-70 would also work without any trouble.
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IMS 1420 IMS1420 , IM51420 |
CSA.11’ 81411 103 [12 prA.0 CSA.11’ 81a11 103 12 pEP CSA.11 8la11 103 P2 #TP127
CSA10° 71510 102 P2 prA.1 CSA 10’ 71a10 102 L RCIN-SE-wrSU CSA107 71a10 102 [12 tb
CSA.09’ 6109 101 P4 prA.2 CSA.0Y 61’09 101 |4 _PEnableSU CSA.00" 6109 101 |14 ? X0
CSA.0B’ 5 15 prA.3 CSA.08' 5 5 pmem GCSA.08' 5 5 :
A08 100 - AO8 100 = =1A08 100 #7P128
CSA.07 4]no7 CSA.07 41n07 CSA.07 A07 o
CSA.06' 3 00-03 CSA.06' 3 16-19  CSA.06° 3 ?
A08 - A0 2 ; =1 AOB £X.1
CSA.05 2 CSA.05 2 CSA.05 2 !
AO5 AO5 2 - AO5 #I1P129
CSA.04° 1] aoa CSA.04° 11004 CSA.04 1] n0a t
CSA.03 19 CSA.03’ 19 o 5A.03° 19
A03 - AO3 2 - A03 1X.2
CSA.02 18]'402 CSA.02 18] 502 SA.02 181 no2
CSA.01 17 ao1 CSA.01 171 no1 CSA.01 1701 ptX.3
CSA.00° 16 \00 A CS5A.00 6] 00 c czA.oo 161 w00 (5& 2.5
CSWE.a’ 11 CSWE.c’ 1 CSWE.e’ 11
LoWra L dwe o WE? = WE’ #TP130
CSBank 1112 9 d o 436 CSBank.110_9 { g 38 CSBank.18 9 d (g 040 E
IMS1420 IMS1420 , IMS1420
CSA.11’ 81411 103112 prB.0 CSA.11' 81011 103 H2 ptS.0 CSA.11 8la11 103 2 . #TP131
CSA.10° 7 3 1B.1 GSA.10’ 7 3 1S.1 CSA.10° 7 H 3
:5A.10 A10 102 D = A10 102 B A10 102
CSA.09" 5 14 pr8.2 CSA.09’ 3 A piS.2 CSA.09’ 3 2 th
21 A09 101 | - A09 101 - A0S 101 INIA.04
CSA.08’ 5 5 prB8.3 CSA.08 5 5 piS.3 CSA.08 5 5
A08 100 - AO8 100 2 - A08 100} #TP132
CSA.07 4 w07 CSA.07 407 SA.07 407 t
CSA.06’ 3] no6 04-07 CSA.06° 3106 20-23 SA.06° 3’06 ? INIA.05
CSA.05° 2108 CSA.08° 2] 'oe SA.05’ 2108 —ETas
CSA.04’ 11a04 CSA.04 1104 CSA.04’ 1] 04 th
CSA.03° 191003 CSA.03° 9] h03 i SA.037 91 A03 INIA.06
CSA.02° 81002 CSA.02° 8] po2 CSA.02° 181405 :
CSA.01 171 po1 CSA.01 7101 CSA.01 7] o1 , INIA.O7
CSA.00° 16100 CSA.00° 6100 CSA.00° ] noo 2/ @tt 26.39
' CSWE.a’ 11 CSWE.¢’ 11 CSWE.e’ 11
- wE’ 285t Ld we ool g we #TP134
53_522@.‘5.;_1_!_1__2_(; cs’ us5s _C..S_.B_",’_n_w_c cs’ us7 Q§.B_a.'l'£_1_5_g_c cs’ u59
CSA.11 g [MS14201,, 5.0 CSA.11 g | MS1420, Y.0 CSA.11 g | IMS1420, #TP135
11 pas. SA.11’ 2 pfY. . 2 .
CSA 10’ 71510 1038 i3 paS.i CSAI0" 71210 :82 13 BIY.1 CSAID 7] a1 103 |2 b
CSA.09 61'A09 101 L2 paS.2 CSA.09’ 5109 101 12 piY.2 CSA.09° 61'n09 101 12 t 120
CSA.08' 5 15 paF.0 CSA.08 5 15 pfv.3 CSA.08° : iE :
A08 100 AO8 100 A08 100 #TP136
CSA.07 4] 007 CSA.07 407 CSA.07 4107
CSA.06 31'n06 08-11 CSA.06° 31506 2427  CSA.06 308 tb 121
CSA.05' 208 CSA.05 2] o8 CSA.05° 21’05 T
CSA.04 T1hoa CSA.04° 11h0a CSA.04" Tl noa b
CSA.03’ 191403 \ CSA.03’ 191,03 3 CSA.03’ 191 203 t2.2
CSA.02 81 po2 7 GSA.02° 18] 0o CSA.02 81’02 0
CSA.01 7| a0 CSA.01 7 'no1 CSA.01 17]'no1 ptZ.3
CSA.00° 16 a00 B CSA.00 16} 00 D CsAoO ] 0o @u 4043
CSWE.b’ 11 CSWE.d’ 11 CSWE.f* 11 o]

(20 L we : - WE' LoWe 1 Jwe #TP138
CSBank 11 9 d oo 37 CSBank 1189 d o 439 CSBank.T'17_8 d og. uar F
CSA.11 g | MS14201,, F.1 CSA.11 g | MS1420 A.00 CSA.11 g |IMS14204,, - #TP139

. ’ . pat. . 12 . SA. ? 2 .
CSAID 7 21; :82 13 paF.3 CSA.10 7 2}3 :82 13 A01 CSAID 7 218 :gg iE th
El L [= b

CSA.09 S l,69 101 2 pab.0 GSA.09) S1a0o 101 P4 A.02 CSA.09 5 1a0s 101 [ ] INIA.08
CSA.08 51%0a 100 P2 paD.i CSA.08 5108 100 12 A.03 CSA.08 51 ho8 100 12 J LvEpe

. GSA.07" 407 CSA.07° 2N s CSA.07 N fps by
CSA.06 306 1215 CSA.06’ 3106 28.31  CSA.06° 31 %06 thIA09
CSA.05° 2108 CSA.05° 2108 CSA.05° 2] pos AT
CSA.04 i v SA.04° 1] oa CSA.00 1104

" CSA.03 9] 403 3 CSA.03° 191403 @ CSA.03 9] o3 “"N'A 10

- C5A.02° 181402 CSA.02° 18] 400 CSA.02 181505 :
CSA.01 7] 01 CSA.01° 17| n01 CSA.0V 71801 INIA.11
CSA.00° 6] 'A00 CSA.00 161 n00 C3A.00° 16] 00 @ a4z

~ tt

- CSWE.b’ 11 CSWE.d’ 11 CSWE.f' 11
Lo%=0 I Ld we WE’ : . -q WE’ #TP142

: _(:_\.‘3_'3_3._'1&;1_!2__9..(: cs’ u56 QSB_anI_(M.C cs’ u58 Q_S_B.MJ'S__Q_C cs’ ué0

gL 3
o1(2]3 of)~3
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LR

-G

IMS1420 IMS1420 %o
[ims1a20 , 12 pEP  CSA.11’ 8 12 pIX.
: SA.11 8 A11 103
T 24a11 103 |12 el? & 7]A11 108 B EINSE WSy CSAQ” 71010 195 [i3 prX.1
CSA10 Z1a10 102 (13 il SRS, 5]A10 102 Ha— " EnableSU  CSA.0Y 100 101 |12 RI%-2
:C5A.09° 8 14 pri2  £30.03 A09 101 177 mem  GSA.08’ 5 15 piX.3
YW ;14098 101 tA.3 CSA.08 5 D .08 AO8 100
CSA.08 5 5 p A08 100 CSA.07 4
= -08_ ) A08 100 CSA.07 a4 A07 07 | AO7 3235
¢ DA.O? A07 Y 3 16-19 CSA.OG 3 A06
C5A.08" 3 0003  CSA.06 A06 CSA.05" 2
' CSA.05 2] A98 CSA.05” 21 hos A0y 2105
' CSA.04" 1]A08 G5A.04 L1 a04 Conoa’ 79404
CSA.03" 7g]A04 C5A.03’ 191203 o TR 1403
CEnoo T3] A03 O CSA.02" 18402 LEAOL 21402
CSA.QT 171492 CSA.0V 171 01 S L1401 £
CSA.00° 5] 401 A CSA.00" 161 700 c CSA.0 ot
- 14 AQ0 CSWE ¢’ 11 WE CSWE.e’ 11 wWE’
- 1 - Pl t w—————,| "'(
CSNE o WE CSBank 2110 9 J jo 76 CSBank.218 9 4 co- u78
e s o IMS 1420 g | MS14201,, INIA.O4
MS1420 , 5 S. AT .
| GSA.11’ g | o120 1o prE0  CSALL 1a11 103 [ pso LT 7]A1l 103 15 NIA.05
- CSAO 7 13 pri. - A10 102 == 5 7 3 A.06
Ry 61A12 192 1 p87  CSA0T 5{noo 101 fi2 232 Y 5 A9 101 175 NIA.07
| GSA.08) 51a08 100 |2 prB.3 : 47708 100 == CSA07 4
; 07 A 4107 .
SA.07 21 n07 s 3] A07 2023 CSA.08’ 706 36-39
CSA.06) 31 a0 0307 L8ale 5 A06 CSA.05’ 2 hos
SA.05’ 2 SA.05 21805 ;
?:sﬁ.gw 71408 CSA.04 204 giﬁ'gf. 751 A04 2
CSA.0%’ Tg| A% CSA.0T 91 03 | 2003 121a03
oAU 8] hos / gt 171402 CSAO1 17| ho3
’ DA, -
AT £]ho1 C5A.00° 16700 CSA.00 5] a0
PREETY CSWEe' 11 d e cswee 11 dye
& 9% 7 ) CSBank.2'15 9
 CSBank.2’H__ 9 g’g w92 CsBank.2’'3 9 d g uo4 pnanke:d 3.4 cg? u98
IMS1420
IM§1420 ] ” 2.0
IMS1420 . 0  CSA.11 8 12 .0
U ] S T T | B T L —
SA.10° 7 pas. : A10 102 3 g 14 pfZ.2
e wrE 5]A10 102 7y paS.2  CSAOY 61hd0 102 g piY.2  CSA.O 81a09 101 [ Bieg
CEA-OS’ 5 A09 101 5 paF.o CSA.08’ 5 AO8 100 15 pfY.3 :A‘O7’ ) AO8 100
CSA07 4]A08 100 CSA.07 4109 SA.07” AOT7 - o
> Lal AQ7 ) SA.06° 3 24-27 CSA.06 3 AOB
. CsA.08 3 08-11 CSA. A0S C5A.00 !
CSA.05° 2] A08 CSA.05' 2] ho8 SA.057 21 206
CSA.0N 1]405 C5A.04) 11p04 CoA 0D 79| A04
csaoy— TeliSs | 2 1 1 I X T
5 i 0 18 :. - A02 S -
Gaaor 171402 CSA.01 7103 CSA.01" 1] ko1 o .
= AO1 CSA.00° 5 D SA.00 AOO
CSA.00 161 A00 B S A00 ;
CSWE.L' 11 CSWEd' 11 d e CSWEL _ 11d e
- CSBank 21 8. P CSBank:218 9 d rq,) w77 CSBank.27 9 d cs u79
) = ure IMS1420 IMs1420 | A08
1 .
CSA.11’ g |1MS1429 1, paf.1  CSA.11 81a11 103 {2 ‘ﬁ'ﬁ-?,? S",‘\L‘, 3 A11 103 35 1A.09
CSAI0" 71411 108 I3 paF.2  CSA.10. Liat10 102 |3 : SA 09 A10 102 [ 1A-10
: A10 102 5.0 CSA.09 6 14 NIA.02 CSA.09 61209 101
CSA.09’° 6 A0S 101 14 pay. 2 —{ A09 101 15 NIA.03 CSA.08° 5 15 1A.11
T 2{a08 100 {12 pal.1 SRS 2]A08 100 ] CSA.07" 107 100
CSA.07" 4 07 31n07 ! - 3 44.47
CSA.06” 3| A7 1215  CSA.086 3| por 31 CSAOE 31 noe
W 21 A06 CSA.05" 21 o8 Ghaag 2405
C5A.04’ 11495 SA.04" 1] hoa Coaod 1104
CoAon 79 AC4 3 CSA.03’ 91403 T WiPE =] A03
CSA.0 18] A03 CSA.02° 81h02 WL 24402
&aror 151402 CSA.01’ A o SA.O1 5 A0t 3
CSA.00" 16 ~01 SA.00° 161 000 CSA.00 oo
C;W‘Eb T o CSWEd 11 e CSWE.f* 114 wer
CSWE.b' ___ 11 4 we P WIS CSBank.2'16 9
CSBank.2'12 _ 9 4 ést, w93 CSBank.2'4 9 d cg ug95 ¢ K54 us?
OIV3 O v @3 O@L 3
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The control Store has been removed to make room for

the floating point module.

Warning: This drawing contains font 4 macros!
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prA.0 00 (100} 1
$280
prA o1 2
praA.2 02 r (131) #TP200
A3 03 8
LD 04 o] , gyn|5r23.10 3fso74 |2 ® 234
pri.1 gg 8 oDD u28b
prB.2
prB.3 %2 3 AlwaysClk
\17 u22
pas.o 08 1
paS. 3 09 2] S280
paS.2 10 3 #TP201
paF.0 11 8 tb
paF. 1 2 51 g eyn|32311 415374 |5 +23.5
paL2 13 9 oDD u28c
bab.1 15 Z AlwaysClk
13
‘5 u23
pEP 16 1
bCIN-GE-WrSU 2] S280
pEnableSU 4 #TP202
pmem 19 8 th
piS.0 20 o1 o gpyn|5t23.18  7]s374 *23.1
2 21 2! i< onDi u28d
iS.3 53 13 AlwaysClk
. 12
\‘7 u24
pfY.0 24 1
prY.1 25 2] S280
oIV 2 26 4 #TP203
DY 3 27 g th
INTA.00 38 G 5 *23.14 8|s374 |9 *23.2
NIA.O1 39 0] D 5hU 280
2oz % 3 AlwaysClk
& : 425 CSParErr = XOR(CSPar[0..5])
pIX.0 32 1
pix. 33 2] S280
pIX.2 34 4 #TP204
piX.3 35 3 th
NIA.08 38 3 5 +2315 1315374 |12 J*23.3
NIA.O5 37 10 E ‘(E)VD'\:)Q u28sf CSiIntProm-RevD
NIA.O€ :8 . AlwaysClk
— = 13 15|, F93453 WaitClk
‘ A9
u28 16
v A8 11 *23.7 _14|1s374 [15] csParErr -
pIZ.0 40 11 s280 17147 O3 (3a) 3L
piZ.1 41 . i N ) " ub4g
BIZ.2 a2 4 2lhe  a2¥ 4reve
piZ.3 33 g 3
NIA.08 44 3 5 *23.12  14]s374 |15 *23.6 a]A4 22239
NIA.09 45 70] F EWN @ 7]A3
INIA.10 46 13 00D u289 © 6142 qofk*
INIA.11 47 12 AlwaysClk #TP205 5 AO
13
< u27 cs’ cs’ | u2e
8] 10
<L <L #TP78
th
MesaintRq’ (34)
ClrintErr’ (34)
WaitClk
IntExternal’ 13 03”50 15 LS374 |16 Mesalnt
-
u85e @ pt—23:16 u64h (34)
WaitClik
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NB: TC[0-3] have been replaced by Bank[0-3].

prA.0 4] 13251 prA.i 4] 15251
pas.o 3 bo paS.1 3 g?
pEP 5|D1 pCIN-SE-wrSU 2
piY.0 1102 ptY.1 17102
o =03 v 10PData.0 ] 5103 5 I0PData.1
p1z.0 1204 wid prz.1 (P4 wi
D5 D5
MS.0 3joe MS.1 13|98
TPC.04 2109 TPC.05 1208
ReadCs.0 9 ReadCS.0 9
ReadCs. 1 70134 ReadCS.1 10 g;
ReadCS.2 1182 Read(s.? 11
S1 p u6 81 g uio
7 7
prA.2 4 [ 15251 prA.3 4] 15251
pas.2 3 Dg’ paF.0 3 3‘1’
pEnableSU 2 g pmem 2 D2
ply.2 7102 plY.3
D3 5 IOPData.2 2 D3 5 10PData.3
piX.2 i5 y Pt oaia.e pIX.2 5 Y
piZ.2 74104 wif ptZ.3 Z|04  wif
Bank.0 TC.2 3 gg Bank.1 7C.3 3 gg
TPC.06 208 TPC.07 2108
ReadCS.0 9 ReadC$.0 9
ReadCS. 1 70 (34 ReadCs. 1 10154
ReadCS.2 11132 ReadCS.2 1152
81 g u7 S1 @ utd
7 7
prB.0 415251 prB.1 4] 15251
paF.1 3|0 paF.2 3|DO
p15.0 2|21 pfS.1 2|01
NIA.00 7]02 NIA.O1 1]D2
{53 5 10PData.4 L {p3 5 IOPData.5
NIA.04 15 v p—-10FData.4 NIA.O5 15 %
NIA.08 14|P4 wid NIA.09 14|04 wd
TPC.00° 13 gg TPC.01" 3 gg
TPC.08 12108 TPC.08 2108
ReadCS.0 9 ReadCS.0 9
ReadCs. 1 1034 ReadCS. 1 10154
ReadCs.2 11152 ReadCs.? 11152
S1 g Jus S1 g ul2
7 7
prB.2 4 [ 15251 prB.3 4 [15251
paD.0 o paD.1 3|00
p1S.2 2 |P1 15.3 2 1P
NIA.02 71D2 NIA.O3 1]P2
s =103 vls 10PData. e o3 vls 10PData.7
A.10 724wl TA.11 5|04 wis
TPC.02 3 gg TPC.03" 3 gg
TPC.10’ 3 REE 3
C.10 2108 TPC.11 2108
ReadC5.0 9 ReadCS.0 9
ReadCs.1 1034 ReadCs. 7054
ReadC5.2 11152 ReadCS.2 11152
S1 & |ue S1 & lusa
7 7
188 ReadCSEn’
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seep. 19

MS.0
MS.1
Bank.0
Bank.1
top.26
Bank Bank
15 Decoder NIABank
¥.12 8 cor¥
Y-1: 3 BO H 3 LS139 4 *25.4 3 25509
— B1 H1 QO35 Do 2 NiABank.Q’
Y.14 4 L3 3 15_*25.1 4 Qo
Y12 3182 H2mg 7132 ATE=5s 1 v 6120
12 B3 H3 S1 Q=2 D1 7 NIABank.1’
A7 _*25.3 5 1 Qi
7 LS161 £ Q3 Uab 11 B
EP —102 10 NiABank.2’
10 1 2 Q2
ET 1222 15 NIABank.3'
v |lcuckip] vie 13123 qa ank.
i[2] o B3
I0PReset’ SB_CK | u13
ii7 - T o
WaitClk
Bank<’
All 10 microcode must bo in Bank Of
10Bank Only the emulator can be eisewhere! Added for 16K Memory
AlwaysClk-b
This section is standard 7 NIA[00-03]
(127) (112) 35509 (20)
pNIA.OO’ 3 ,
TEC.00° 3 [B)g Qo 2 NIA.0O
pNIA.O1’ 6 s
TPC.0T 5197 i NIA.01°
pNIA.02’ 11 ’
TPC.02’ 12 gg Q2 10 NIA.O2
pNIA.03’ 14 )
TPC.0% 3 D3 Q3 15 NIA.03
B3
SB_CK jua7
1 9
AlwaysCik-b
NOTE on Control Store Addresses -
The next instruction address for the control store comes from
one of two basic places:
1. TPC registers Iif switching tasks
2. From the INIA field of the previous microinstruction NIA [04.07]
In the case of (1}, task 6’s TPC registers are used by the . 1 25509
IOP to provide the address when the IOP wants to read pNIA.04’ 3 ) 2 (20) NIA.O4'
or write data into the control store. TPC.04’ 4 BO Qo -
pNIA.05” 511 7 NIA.05’
In the case of (2), the INIA field is suitably modified by the TPC.05’ 5 81 Q1 -
trap and conditional branch logic on page 16 pNIA.06’ 1 ,
T ~1D2 10 NIA .08
TPC.06 2155 Q2
pNIA.O7’ ’
TPC.07 13 D3 Q3 15 NIA.O7
83
SB_CK | u82
1[ 9
NIA[08-11]
25509
pNIA.08’ 3
TPC.08° y gg Qo 2 (20) NIA.08’
pNIA.09’ 6 ’
TPC 09 5 g: ai 7 NIA.09’
pNIA.10’ 11
TECTO 13 gg PRYL NIA.1Q’
pNIA.11’ 14
TPCIT - 13 33 0315 NIA.11’
3
SB_CK ] v31
Swe2 _ (122) 19
AlwaysClk-c
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CS NIA Line Matching

NIABank.0’ 1 16 CSBank.0’!113 —u—
ABank. 1’ 2 z; 21215 CSBank.1113 =1 150hm f=
#TP152 ABank.2’ 3 1p3 piali4___CSBank. 213 -1 150hm ==
th ABank.3’ 4104 pis[la_ CSBank.37T3 =1 150hm |p~=
nia.00! 5 15 ye6 P12 [12—uD0-00 3 som E
< ¥ —
#TP153 S 1r6 P11l ggﬁ:gg, —| 150mm |=
NIAO1 tb g P Padls —csa.o¥ - 150hm |
A.01 -{ 150hm
F1p154 PLAT18 e
tb
NIA.02’
#TP155
tb
NiA.03’
ATP156
tb
NIA.04’
#T1P157
tb
NIA.05’
100 ohm
] #R2
CIN-SE 2 #R2 1 vce
1RT °
220 ohm
#R1
FeqO 24\/\/\,1 YCC
#TP158 1RT
tb
NIA.06’
11p1  prop8CSA.04 - 150mm |=
#TP159 2 5 CSA.05
P2 P15 T -l 15 Ohm fusons
th 3 4 CSA.06
, P3 P14 - —] 1508m
NIA.O7 4] s 13___ CSA.07
E 5 u98 P13 135 e ; =) 150hm |=
#TP160 5 2 _CSA.08
P5 P12 - ={ 15 Ohm s
tb 3 11___CSA.09
NiA .08’ 7 P& P11 ) CSAO ] 15 Ohm fucme
. P7 P10 A ] 150hm |
8 !pa g & CSA.11 | 15 0hm
#TP161 PLAT18
th
NIA.09’
#TP162
th
NIA.10'
#TP163
tb
NIA.11’
1 KOhm
Pullups
Q.00 Up1  preHe yee
Q.15 2] pa P15 15
RefReq’ 3 14
; P3 P14
ERe 4 i3
. P4 P13
TTLHigh-a 5 P5 pi2 12
TTLHigh-b 6] pe “%%p17 11
TTLHigh-¢ 7 P7 P10 10
P8p aTfE
Beckman Resnet DIP
898-1-1K
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AlwaysGClk

GoodiBDispc2 17| 8374 |16 GoodIBDispe3 1| FPLAT lzo vCcC
u28h GND 2|P1  P20[g GND
WaitPin’ 3|P2 P19y PortOutput’
j Swca 4|P3  P18H7 EKErr.1’
wait 15| oS Cycleapin’ 5| P4 "31‘75*6 ERErr.O’
a6t Click.2Pin’ 6 | P5 5 CSParerr
v Ct.2 7 | PG P15177 DesError
Ct.1 g|P7 P14f3 Ct.0
GND 9]P8  P13[5 GND
LU ISR Y
P
Click.2 13§ gou0l 0 ui
v86g
GND 1| FPLAT a9 CSA.08’
AlwaysCik-b 7|Pt P20~ CsA .07
MS. 1 3| P2 P19[18 CSA.06’
M5.0 4|P3  PI8R7CSA 0%
Bank.1 51P4  P17THe CSA.04
Bank.O 5|P5 P16[5 CSA.03°
CSAIT 71P6  P15; CSA.0
CTEAI0 g8|P7 Pl4f3 CSA.01
CSA.09 9|P8  PI13[y5 CSA.00’
GND T0|P9  P12h GND
P10 P11 :
us
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LS374 u8e S374 vo3
b IBPtr.O b CSPar.0
¢ IBPtr.1 ¢ CSPar.1 =
d EmuMemErr L5374 d CSPar.2 5374 1 15| sara 1o
ub4j u28j s
e StackErr CK OC e CSPar.3 CK OC’ u28i
f pcté’ T f CSPar.4 T
g CSParErr ‘L g CSPar.5 B
h  Mesalnt YaitClk h  GoodlBDispc3 AlwaysCli:b
i SFLG’ i
s374 vis S374 u69
MAR~’ b Swc3
¢ AllowMDR~ ¢ Swc3d’
d TC.O it d EKTrapc2’ 32174
e TC.1 s e EKTrapc2 o
f TC.2 F1 f EKErr.O0’ T
’
g e AlwaysClk-c I ‘L A AlwaysCik-a <L
i TCWaitc1’ i Waitc3’
$240 wo5 S04 v43
Cyclet §240 $240
a CLycle 1 g vasl v86] a aD.o’
b Cycle2 o0 EN’ EN’ b MAR~
Cycle3 Fvash .
¢ , 1‘& 1?%7 ¢ IBEmptyErr’
d Cycle3
d Des~YBus
e DRef
K y e XBus~SU
f WaitPin p Porte
g Click.2Pin’
h
S04 va9 $10 x01 5175 u3s,
a AlwaysClk-a a FPCLK b MAS’
b AlwaysClk-b b  ~FpP’ ¢ MDS’
c AlwaysClk-¢ ¢ Xhigh~0 d SDS’
d WaitClk e IntExternal '
e RH~ f *anon*
f FneO
S00 vz S00 vas S00 u38
a XBus-SU’ a Pop a *anon*
b  pMAR«’ b Nibble’ b  WPort
¢ MarPgCross’ ¢ Byte’ ¢ “tanon* '
d CIN-pc16 d DRef’ d DesCikDisable
S00 vo3 S00 u33 SO0 u54
1
a WriteSU’ a pTC.0 a pByte’ 1
b WriteLink’ b pTC.1 b  SelFP’ 1 o
¢ WriteRH’ c WriteTC’ c va2d
d  WriBFront d C2Clk d
S02 vo8 S08 v32 S51 u90
a pAlwaysCLK’ a paSh.0 a hib
b pWailCLK’ b pAllowMDR« b WrTPC
¢ WritelB ¢ pME
d Nt-Pt d *anon*
S10 v79 S10 v23 520
a sh a pTC.2 a XBus«~iB’
b  Push b pTC.3 b  EnLRotn’
c XByte’ c Wait
LS32 vo8 LS32 v20 LS32 ut8
a Disp8r’ a Link.O’ a pRet’
b EnDispBr.3A’ b Link.1’ b  *anon*
¢ EnDispBr2-3B’ ¢ Link.2’ ¢ Mesalnt
d EnDispBro-1’ d Link.3’ d Mot
S38 v58 S51 u90 $86 vat
1
a Q.o00 a Waitct’ a PageCross 1
b Q.15 b  WriteTPC’ b  MapRef 1 50d
¢ Carryin ¢ Refresh u
d Carryln d
$260 wo4 LS139 v49
a IBEmptyErr a 8-bitport
b  *anon* b bank decode
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DES Hardware Configuration information

The chip is hard-wired in multiplexed control mode.

The Master port Iis wired for writes only.

The Auxiliary port is not used at all.

Data always flows from the Master port to the Slave pott.
Des clock is high for c2 and ¢3, low for ¢1

The microcode is synchronous, so MFLG’ is ignored.

Key parity errors, PAR’, are ignored!

Zero out the high X bus when reading DES
~DES’ triggers Xhigh«~0 page12(CPE11.sil)

AMZ8068
g AP7
3Hare
3#{AP5
a{Apa
Setup 20 }ggg
g"’gK % s{APY Q-CK 19
- SaPo Q-0C’ 20
TTLHigh-b 11 dA69s ArLcblo
15374 9 5374
yas 31o0  qoff MEL 21 mp7 sp7[38 SP.7 Sipo  qoj2—%08
: ) p 3 SP.6 4 5 X.00
02 401 a1 .0 21MP6 SPGB > 41b1 Qi C
: 6 NP5 23 38 SP.5 6 X.10
L L2 02f o 231mps  sp5i2 — L2 qafe—%-S
-1 Slos a3 i 281mpa  sPaf 5P.4 Slbs a1
12 3lpa a4l 3 19 mpa  spaf SP.3 3lpa a4 A2
Y13 4 5 NP2 B J 5P 4 5 X.13
alps  asH 181mpa  sp2id 41ps  asf
V.14 5 P 1 7 3 SP.A 7 6 X.14
14 D6 Q6 1mp1  sP1 S 17lpe a6 4
Y15 18 ) MP.0 5 2 SP.0 8 9 XA
b7 Q7 MES Se2{MPO  SPO S D7 Q7
6 IMDS  MFLGP2 29:3
ck oc’|vse  SDS’ PLI: M S TP ) ck_oc’|v3a
1 1‘L q P WaitClk T 1
MAS’ 27 2
MAS” 27 4
pAlwaysCIk’ 2 mas  parpl 13| Ls273 |12 MFLG’
3 *29.1 DesClk 14
DES<’ 9 ] 8 +20.5 1|90 O y_c_g______ﬂ%'éA vast
28| Vel 18| Ls374 19 SFLG’
ug7d SEHC/K’ u64l
25 dmcs -
301c scS Resynchronise for FSMs
55{GNDA
e
GNDB vi
pAlwaysCIk’ 10
8 *29.4
. 500
SpActive 9 L69c
«DES’
Warning: This drawing contains font 4 macros!
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AMD #| min. max. actual | Notes
Clock & Reset used
Clock width HIGH 1 115 241
Clock width LOW 2 115 170
Clock Cycle 3 250 . 411
Clock High to MAS’&MDS’ High Reset Hold 6 o 50 19
MP and SP Strobe Times
MAS'’ falling to MAS’ rising (address) | MAS widthLow| 32 80 274
MDS’ falling to MDS’ rising (data) MDS width Low 44a 125 1000 274 Can’t exceed 1000, so have to watch out for WaitClk
MDS’ rising to MDS’ falling MDS Recovery 46 125 137
SDS’ falling to SDS’ rising (data read)| SDS width Low 44a 125 1000 | 274 Can’t exceed 1000, so have to watch out for WaitClk
SDS’ rising to SDS’ falling SDS Recovery | 46 125 137
Clk falling to MDS' rising MDS Hold 45 20 70 42 This is the difficult bit! See clrcuitry below.
Clk falling to SDS’ rising SDS Hold 46 20 70 42 This is the difficult bit! See circuitry below.
MAS Write into Master Port
Data Valid to MAS’ rising Address Setup 36 55 268
Data Hold after MAS’ rising Address Hoid 37 60 243
MDS Write into Master Port
Data Valid to MDS’ rising Data Setup 47b 125 268
Data Hold after MDS’ rising Data Hold 48 80 243
SDS Read from Slave Port
SDS falling to Data Valid SP Access 49b 120
8DS rising to Data Invalid SP Data Hold 50 5
SDS falling to SFLG rising SP Flag 51 125 for last byte read

DES Clock Generator Timing ,
Because of the requirement to hold MDS’ and SDS’ for 20 to 70 nanoseconds after DesClk falling, we bring DesClk down ‘ea rly In Cycle 3.

Note:
MAS’, MDS’ and SDS’ follow at the end of Cycle 3.
I Cycle 2 | Cycle 3 I Cycle 1 l Cycle 2
AlwaysCIlk 198 | 188 | 198
1
Cycle3 1 l
pAlwaysCIk’ ] | l94 ] I |94 ] |94 | l
1 ] []
DesClkDisable’ | 100 I 2
DesClk [10 Clock High = 241nS 114 | Clock Low = 170nS [70
MPDataln  PreviousData__]|{34 Write Data Valid || [(34__Next Data
1 ]
MAS’ or MDS’ 119 I l 19
<42n8 Hold >
sps’ I 119 19 |
] .
SP Data Out SP Data Invalid 1102 SP Dala Valid__\ 1122 SP Data Invalid
DES Clock Generator
Cycle3 13 ‘
S00 11 *30.1 _DesClkReset
AlwaysClk 12 u69d (100t, 2)
(941,133) s » Q' S’ = 14nS
10 Q’~C = 10nS
Cycled 12] s’
p> qlf
S74 {ut4b
AlwaysClk-a 11 c 8 DesClk (10)
(98,1371) R’ (108,16')
13
TTLHigh-¢
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Once set, DesMpError remains set permanently

DesRoset’ jams both FSM’s into State O
3118273 {2  DesMpState.0 |
Foas27 | DesMpProm.O-RevB . v3sb
131a7 sl NextDesMpSt.0 4|Ls273 |5 DesMpstate.1
2 Ag J v33c
=1A5 10 NextDesMpSt.1
Cyelol Has Q2 7|Ls273 [6__DesMpstate.2
Socies - ﬁg a1 NextDesMpSt.2 [ va3d
DES+’ 5 -
MFLGY 5 A1 0012 pDesMpError 81LS273 {9 DesMpError
AO
Taa 50 vade
cS’_cs’|via
] % 1% WaitClk
WaltClk
Fo3az7 | DesMpProm.4-RevB 4 031750 2 (19) MAS’
24a7 9____ pMAS I 3
11ae Q3 Q'
21As 10 pMDS’ T usSh
SHaq Q2 Lsly Talz (19) ___ MDS’
A3 11 5
7 Q1 unused1 Q
5172 85
A1 12 u8s¢c
5 A QoH unused2
0
cs’_cs'|vee Taa 50 15373 5775 ] O-CK 19
4‘9 13‘!7 v33] usst | Q~CL’ 25
CK CL’ CK CL’
T 1 of 1
a WaitClk
IOPReset. 2 Ds'd5 DesReset’
S74 |ul4da DesReset’ fams both FSM’s into State O '
DesClk 3 c ﬁ .
Q’ .
R)
1
TTLHigh-¢
Des Master Port FSM
Des Slave Port FSM
Once set, DesSpError remains set permanently
DesReset’ jams both FSM’s Into State O
WaitClk
DesSpProm-RevA
. 14| L8273 15 DesSpState.0
F93427
1537 5|2 NextDesSpST.0 l v3la
ae @ 17| Ls273 [16_DesSpstate. 1
Cycled 3 23 0210 NextDesSpSt.1 | v33h
Lycez HA3 |11 NextDesSpst.2 18] 15273 [19 DesSpError
; A2
SFLG ‘55 A1 qof2 pSDS v33i
Ao [ 12 03”50 10 SpActive
cs' _cs’|vo i SDS’
a[ 13 Q
47 47 u85d
DesReset’
Reset Des Chip and FSM’s with IOPReset’
|c1|c2lc3|c1|c2|c3lc1 c1|c2|c3|c1|c2I03|c1lc2|c3l

AlwaysClk | LI L u LI L U L | L LI LI LI L L U
L.

DesClk | l | | I l l | : |
I0PReset’ IHENARRRIARNRNERRRERRY OO
DesReset’ 1 |
MAS'/MDS’ |LMAS’ and MDS’ forced low while DesReset’, held low one more DesClk by DesMpFsim |
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Note on semantics of Master Port Writes
’ I10PReset
If you write to the Des chipinc2, it means write an address using MAS
If you write to the Des chip inc1 or ¢3, it means write data using MDS
You may have to walit for c1 in some of these cases.
~ct
The signals are shown logical-true. Reset MAS-MDS«True
The implementation below inverts signals as required. et
ldle ]
Des«YBus in c2J l Des~YBusinc3
~cl . . ~c1
|rWa|tC1Mas WaitC1Mds
¢t Des«~YBusinct ct
l MAS«True MDSe«True
. ~c3 . ~c3
MAS Active MDS Active
c3 c3
Master Port Finite-State Machine - Error handling of DesMpError signal is not shown
Slave Port Finite-State Machine - Error handling of DesSpError signal is not shown
SP Read - First Byte
et 1 c2 1 3 | ot | c2 | ca | e1 | 2
DesCik | | I l I 10PResst
pSFLG’ ]
SFLG’ ] ~SFLG
——>  Idle
SDs’ I I S— SFLG & c1 J
XBus+Des’ l l
SP Read - Normal Bytes - XBus«Des’ in ¢1 |SDS‘-True
|c1—lc2|c3|c1|c2|c3|c1[c2
DesClk
SFLG’ R ~c3
P Reading
SFLG c3
SDS’ | l ] l 1
A\
XBus«~Des’ [ | | | | Full ~ XBus+~Des
SP Read - Last Byte XBus~DesI I XBus~Des & SFLG & ¢1
[c1|02|c3|c1|czlc3|c1|02
DesClk | | l | | The signals are shown logical-true.
The implementation below inverts signals as required.
pSFLG’ |
SFLG’ [ | 'm not sure which clock it tises with
SDS’ 1 |
XBus+~Des’ | 1 ]
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Write address into Des Master Portin C2

1
awayscik [ LI U LI L] ] LI

DesClk

Des«YBus’

MAS’

lz:1lc2I<:3|cllc2|c:3 ct

r
L U

Write data into Des Master Portin C1

i
AlwaysClk | |_| L.r L_lﬁ L.l L_I LF IJ L..I

Line2 I ng: Have to miss a click before next write

| I—

c1lc21c3|c1fc2|c3 ct

c2 I c3 l ct

|
LI

c3|

l
8 [ X 1 A 16 R N By

DesClk | | | | | | l | r‘—‘_—]
Des«Y8us’ M NB: If you write in ¢ 1, can catch consecutive clicks/Des Clocks
MDS’ L_.._._.___.__I l—————I

Write data into Des Master Portin C3

AlwaysClk [ | | | | | I | ] | [ | |

|c1[czlc3'|c1|c2T

csrcllc2

r
L LI

I
|}

W

DesClk
Des<YBus’ Line3_ [ Np: Have to miss a click before next write I
MDS’ l__.___.__—.]

Read Data from Des Slave Portin C1

1
AlwaysClk T LT L L] L Ll | Ll ]

lc1[c2|c3|c1lc2

lc2

DesClk | | | | l | | | | |
SFLG’ |
$DS’? Des SP Data latched by SDS't Byte O Byte1 Byte2
XBus«Des’ mﬁl—‘ NB: If you read in c1, can read consecutive clicks
Read Data from Des Slave Port in C2
| ct I c2 | c3 | c1 | c2 I c3 1 ct I c2 I 1 ct I c2 l c3 i ct c3 1
AlwaysClk | L | L H) [ L u L L LI L] (] L LI

pesck L . L1 LI L
SFLG’ ]
SDS’ Des SP Data latched by SDS’t [_Byﬁ_o____ﬂ\ LE.’ML__—-/-F
b
XBus«Des LByteo | NB: Have to miss a click before next read LBytet |

Read Data from Des Slave Portin C3

]
awaysClk [ L] L L Ll | N O N | Lt

r¢:1|c.'a‘lc.:.‘3|c1|c2|c3[c1

pesck  ___ . I LI L I L
SFLG’ ]
sbs’ Des SPData latched by Sps's  LBxte0 A\ IByter A
XBuscDes |Byteo | NB: Have to miss a click before next read l—BZ'—e—L—I
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Clock

13

26

31

[——39

Write 8 bytes
to Master port

Algorithm Unit busy

SP Flag

Read 8 bytes
from Slave port

Start writiny 64-bit block into Master Port

Algorithm Unit starts processing block

MFLG goes inactive.

MFLG goes active ready for next block

Algorithm Unit finishes processing block

SFLG goes active

Finished reading 64-bit block out of Qutput Port

SFLG goes Inactive

MP Flag I

IllllllJ'llll||l||llllll|l|lll1’ 111t ||Time,anBOBBOIocks=411nSInDandeIiondeslgn
13

1 8 26 31 39

WARNING! This data is not guaranteed to be correct!

NOTES:

Apart trom the first and last blocks, the time taken to encrypt the middle blocks is 18 clocks.’

The longest operation in encrypting a block is the time it takes to get the data through the algorithm unit, 18 clocks.
Therefore, this is the bottleneck In the pipelining scheme, and the software must aim to keep the Algorithm unit fully busy.

One possible pipelining scheme

WARNING! This data is not guaranteed to be correct!

Write 8 bytes
to Master port

Algorithm Unit busy

‘ MP Flag l

Read 8 hytes

from Slave port SP_FIag

Write 8 bytes
to Master port

Algorithm Unit busy

MP Flag |

IDLE

Read 8 bytes
from Slave port

SP Flag

Write 8 bytes

to Master port IDLE

Algorithm Unit busy

[ mprag |

Read 8 bytes
from Slave port

WARNING! This data is not guaranteed to be correct!
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| in? JU—
Cycle3d 8 12 CycledPin RIS
v86d
15374
n D
o1 ammrrrre i | BRI
= —1D1 at - 42,22 : =4 P2 P15 > -
Y.02 6 pPO.2 PI.1 3 4_Pl1O.1
= D2 Q2 = J2.24 > 5 P3 P14 = 5
Y.03 8 9 PO.J Pl.2 4 3_PlO.2
D3 Q3 2,26 > 3 =1 P4 P13 15 :
Y.04 13 12 PO.4 Pl 5 2_Pl0.3
D4 Q4 P5 pi2}
Y.05 14 15 PO.5 PL.4 6 1_PIO.d
D5  Q5k = Z P& P11k .
Y.06 17108 Qele 0.6 TR P15 7157 P10 10_PIO.5
Y.07 18 19 PortOutput’ . 8 g__PlO.6
07 Q7 P8 P9
g" PLAT16
cK_oc’|uss
11 1‘L S3A0F 220/330 res. network
A 18 PO.0" Beckman 898-5-R220/330
<4D0 QO s <J2.21 >
4 |16 PO.1 =
D1 Q1 — J2.23
8 114 0. 2 5
2102 Q23 N T "J2.25
-—=1D3 Q3| q:.27§
7 3 PO.4 £
<ip4 Q4 - J2.29
5 5 PO.5 <
D5 Q5 : J2.31 >
3 7 PO.6 =22
D6 Qe’ts R < J2.33 >
D7 Q7 : J2.35 >
E1’_£2' |ues
'Y
15374 S241# S240 #
. n
Y.08 3100 qof2—35.1 2150 qoji8 PI0.0 210 qoll8 X.08
Y.09 2 5 *35.0 4 5 P10.1 4 16 X.09
X —1D1 AR5 =101 Q1k= hw D1 Qi :
. 2 5 Ji4 X.10
D2 Q22— D2 Q2 = D2 Qz2'f
Y.11 ) 9 *35.4 8 2 P10.3 8 12 X1
D3 Q3 =2 D3 Q3 D3 Q3 -
Y.12 13 2 *35.81 17 3 £10.4 17 13 X.12
~Z =1p4 Q4 —{pa Q4 - D4 Q4
Y.13 4 5 *a5.7] 15 5 P10.5 15 5 X 13
D5 Qs 2 D5 Qsf D5 Q51 :
Y.14 7 16 _*35.6| 13 7 B10.6 3 7 X.14
V.15 75128 98 assl a1l Q8% sl0.7__ 11|28 9819 X5
: D7 Q7 : D7 Q7 : D7 Q7 o=
CK__0cC'| va0 E1’_E2 |ut9 €y’ _E2’ | vas
71 1‘9 1]19] <TIETS  ePortA’ 19;
WPort _ I
L
Porte? 13 dooaN12 Porte 5 . ;12%: <
u87t 4| 800
‘ S240#
pAlwaysCIK’ | L~ u69b PLO 2 lis X.00
<J2.09 =] Do aopE 01
<J2.10 : D1 Q1 :
DR PL2 61ps qold X.02
DX P13 81ps Q32 X.03
52404 2 Pl.4 7] 3 X.04
<.2.13 =104 Q4 =
Epto. 2] 418 X.08 PL5 5 A8 X.05
D0 QO D5 Q5
EPL1 4 0. e X.09 MS.0 3 17 X.06
b1 a1 MS.1 71108 Q65 X.07
EPL2 _  Slpy QzlJA__._XJ.Q - D7 Q7’ :
EpL3 8] 12 X1
03 a3'fy 12 E1’_E2' |v3e
EPS.2  17lps Q4 N EE)
EPS.1 151pe  qeli—— X413 Port’ 9|
E.Em__._’_lﬁ_[)e Qe’l.____x.l‘l
IniExternal’ _111n7 Q71— X158
E1’ E2' |v3 <J2.14_>
VCC 116 ExtPwr I <
PortB’ 1f 19 +5 £ 6Compl=r 1215 >
use
<21
Ls130 | o 2.
udc , cror
GND 13 s2 CQ)?’ 1 «PortR’
] 14 o
£O.7 st azk DB37 Female Connector J2
E’ a3 Ccnnectlon compatable with Dolphin interface:
, 15 e:xcept for pin 16 (N.C. on DO} & pin 35 (GND on DO}. .
<Port

¥
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) #C119 #Ca ] . #C147
" #C123, T#Ca2 #C68 #C28
2 1 2 1 2 1 2 1
2 2} i e P [ T G Lanae
1Rt * iRT * - RT - 1Rt * RT - RT* - 1RT
. #CA45 . #CAl . #C87 #c11a #C5 '#093 ' . #C141
2 1 2 1 2 1
R ram B e s B euw e B oo oy fi— i I
1T * iRT * 1Rt * tRT * iRT * 1RT * irT *
. #C95 . #CA0 . #C66 .#C117 #c7 4 C51 . #C148
1 2 1 1 2 1
Rl e o  r T 2t b 2 2
iRT * - iRt * iRT * - imt * 1RT 1RT ART ¥
.#c78 . #C39 . #C86 ) #C31 #C90 . #C150
2 1 2 A o #C116 4 2 1 2 1
LIS | R I B L B i o B e s I ey
T *- RT ¥ - 1Rt * 1RT rT * iRt * iR *
. #CO7 . #C38 . #C85 . #C115 HCH A #C152
1 2 1 2 1 2 1 2 1
2 i i P e P e
1RT * iRT * iRT * 1Rt * - 1R ¥ 1RT 1RT *
.#Ca . #C37 . #C84 L#C114 .#C8 . #C151
2 A 2 1 2 1 2 1 o #CB3 2 1
e B cov o B it e I v oo B v s s [ v
1RT * iRT * - 1rT ¥ - 1Rt * - 1RT * 1Rt * 1RT
. #C92 . #C59 . #C83 . #C53 . #C32 #C30 . #C137
-’-———H—J— e Leraun B G v I s Lovan 3——1&——1— i -2—--41-——’—
1RT * RT ¥ - RT* - iRT * 1Rt * 1Rt * iRt *
#0105 . #C58 . #C82 . #C52 . #C29 ' pets #0186
2 1 2 1 2 1 2 1
e L B o Lo I e s [ e Iavans B Eapwiarans
1RT * 1RT * 1RT * 1RT 1Rt * 1RT * JRT *
. #C78 . #C57 . #C81 .#Caa . #C10 #C14 #C135
2 1 2 1 2 1 2 1 2 1 2 2 1
i P se B ewvirams B Sam raun : e
1RrT * 1Rt * RT* - 1Rt ¥ 1RT * 1RT 1RT * -
. #C27 . #C56 . #C104 . #C46 . #C16 #cia . #C138
1 2 1
2 e i P R P e
iRt 1RT * iRt * 1Rt ¥ iRt * iRT * iRt *
. #C26 . #C55 . #C103 .#C75 . #C18 ’C146 . #C139
2 1 2 1 2 1 2 1 1 2 1
e 1 e s I oo Lo B s L ma G L
iRT ¥ - RT* - 1Rt * 1RT 1RT Tt - iRt ¥
. #C25 .#C54 . #C102 .#C73 . #C19 4C132 . #C140
2 1 2 1 2 51 2 1 2 1 1 2 1
e Irean B L = P P e e
iRT ¥ - iRT* - iRT * - iRT * 1RT * iRT * - iRt *
#C24 #C71 . #C101 . #C72 . #C20 . #C144 . #C49
2 1 2 1 2 1 2 1 2 1 2 2 1
I I e B L | Gapniwans Bl Con e
1RT 1RT * iRT * 1RT * iRt * iRt * iRt *
#C23 #C70 . #C100 . #C89 . #C50 . #C143 . #C125
2 2 2 1 1
e el ey e Bl e vy i e P P
1rT * T * - 1RT * 1RT * 1Rt * 1RT * iRt *
#C22 . #C69 #C99 #C3 . #CO L#C142 #C126
2 1 2 1 2 1 2 1 2 1 2 1 2 1
i 2k i Ia I Irean M raus
1RT * 1RT 1RT * 1RT * iR * 1Rt * Rt * -
v v v v \v4 v AVARS
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25509
TTLHigh-a 3
2 38 aol2 1ZH.0
GND [ 6lp: 7 fZL.0
RIZO ] 1? Br £Y.0
: JT.12
GND 12 gg a2 Syte 1.1 5 1f%
1 V.2 13
1"!»03 15 s 1114 >
Hea 9 v S—C AR
B e I
sB ck | ves SUAS ]
[ 9 SUA6 <1 2 ;;
SUA.7 122
AlwaysClk-c —
ExtPwr
piS.0 2 GND.
3 pByte’
S00 e
piS.1 1 .
<,
<
< i
Selfp’ 2
Byte 2 ’
Mmﬁ’__Tj?,_ s10 12 FPCLK s
pWaitCGIK’ 191

u46a

L5245 # R
200 21p0  BopS——Bx0 121>
01 31a1  B1pL—Bx] <122 >
X.02 4 6 Bx.? >
A2 B2} : J1.23 >
X.03 5 5 Bx.
X A3 B3| J1.24 >
04 6 4 Bx.A >
X.05 7104 BahsBuE 11.25 2>
R Bx.5
A5 BS = Ji.28 >
X.06 8lhe gel2__Bx.6 >iel-d
X.07 9 11 Bx.7 J1.27
A7 B7 <,J1.28 >
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«FP’ 1] 19
Byte 5
6 SelFp’
Nibble 4 ~a2b
LS245 #
X.08 2 AO B0 8 Bx.8 /m
X.09 3 7 Bx.9
%10 A1 BN 8% 10 J1.31 >
X 11 5 ﬁg P25 Bxid /‘w—i
117 BT L U T T
X.14 5175  BS[Bx.14 21382
T 51ne BO LB TE 11.36
2 A7 B7 - 11.37 >
T _csr|v24
. 1] 19
DB37 Female ConnectorJ1i
Fast 16-Bit Port
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Old contents merged with next page

Floating Point Timing Diagram to be done.
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] PLAT68 -

Epg2 1p1 wrL1032 P68 8 GND
BX.0 2 67 EPS.
=1 p2 Pe7 1>
Bx.1 3 66 EPS.0O.
p3 P66
Bx.2 4 P4 P65 6, 5  BxO.
Bx.3 5 6.4 Bxi

X > Ps PB4 2
BXA_.___T Pe P63 [ 3 Bxa2.
ﬁxj_____._é_. p7 P62 2 i__...__ﬁlha__
Bx& O] 61 Bx4 .
Bx.7 9]P8 PellE0 — pes

P9 P60 >
Bx.8 10 59 Bx6 .
P10 P59
Bx.9 i1 58 yco
P11 P58
Bx.10 2 57 Bx7
—=—{ P12 PS7E
Bx.11 3 56 Bx8 .
=1 p13 P56 ;
NCC 21p1a p5s 22— 0x9
f~
Bx.12 5 54 Bx10
21 p15 P54 R =
Bx.13 8 u21 53  Bxit.
P16 P53 =
GND 4 52 Bx12.
P17 P52~
Bx.14 8 51 GND
P18 P51 =
Bxi5 9 50 Bx13
P19 P50
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=21 p20 Pagf:
Bx.1 21 a8 Bxis
1 p21 Pagk
Bx.2 22 47 Y1
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7 P23 P46
Bx.4 24 P24 P45 45 __ SUAT
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Bx6 — 261pag paa{s 3 SUAS
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By 21 1pay P38 38  Bxi5.
BX,12 32 37 ___vce
=1 p32 P37 £
GND 331 p33 P36 S Bxld
Bx.13 34 : 35 FPCLK
P34 P35k -

] PLAT68 s ai
EPS.2 1ipy wrL1033 P 8 _GND
3. 8¢ I—T .Y} ng 6 7 FPS.1.
Bx.1 31 b3 P66 18 E FPS.0
Bx.2 4 5 Bx.0
nx.2 = pa P65 % = )

= P5 P64 12 2 Bx
B.KA————-T [T P63 ;____._BLL
.B.K...ﬁ___.__s p7 P62 _;______.BL}_
BLQ————BX 2 5 P8 P61 b———ﬁ&-‘}—-

) peold & — - BXO .
Bx.8 0 9 Bx6..
P10 P59
Bx.9 1 P11 P58 8 ____NCC
Bx.10 2 : 7 Bxl _
=1 pi2 P57
Bx.11 18 5 _  Bx8. .
P13 P56
vCC 4 5 Bx9 .
=1 P14 P55
Bx.12 5 4 BxJ10.
P15 P54
Bx.13 6 53 Bxitl
-—= P16 P53
GND 7 B2 B2
P17 120 P52
Bx.14 8 51 _GND
- P18 P51
Bx.15 9 1p1g psof2 & Bx13.
Bx.0 20 4 9
== p20 paglt 2 Ox.4.
Bx.1 211 p21 pag|s 8 Bxi5.
Bx.2 22 7y
e 55 P22 PATH &
fx.3 S P23 Pa6 [ = 3.2
241 554 pasit5 _____ SUATZ
Bx.5 25 4 suAe
2.1 p25§ paals 2
Bx.6 26 3 suAs
=24 P26 P43
Bx.Z 27 2 GND
G P27 P42
Bx.8 28 1
<=1 p2s patip L SUA4
Bx.9 29 4] £Y.3
== p2g P40
Bx.10 30 39 1v2
2> P30 P39
Bx.11 31 38  Bx.15.
=1 P31 P3s
Bxi2 32 37 veC
GND — P32 P37 B
T 52 P33 P36 S x4
X = P34 P35 2 FPCLK
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vCce

,#C133 | ,#C113 2#ca{4 ; 2#(;?'[ ;
1Rt * . 1Rt * 1R * - Rt -
#C129 #C98 #CH #CA57
2 1 2 1 2 1 2 1
i\ - 1 > _-—“—:'-_- +
Rt * - tRT * . RT - 1RT
,#C130 | L#C153 2#062 1 2#0158 ,
1Rt * RT * - iR * - 1RT ¥ -
,#C127 | ,#Ca3 | ” #C60 1 2,f:ec1541
- R I e e I S e
1RT 1RT * - RT ¥ - 1RT * -
,#C134 o #C80 L #CI , #C155,
mr?t - iRT * 1RT * iRt *
,#C122 2'#(_:*79 . . #_(1336 .
iRt * iRT * - Rt
,#C110 4 o #_<|:96 } 5 #_cl:as ]
1Rt * iRT . 1T -
,#C120 2'#({:}1061 L, #C35
Tt T * - Tt
, #C121, o  #Co4 ,#C34
1RT * iRT ¥ - Rt *
o #C112, ,#C87 ,#C149
RT* . RT * - R *
, #C124, , #G88 2"’02' .
RT * - 1RT * - T -
» #c=1311 2'#c?lr1 ] ) #C1T
WRT * - Tt RT * .
2 #({:}1081 2'#0?}5 } , #Ca8
1RT * - tRT * - 1RT * -
] #CA7 .
o #C128 2 1 2 #({;{1011
iRT ¥ - Tt RT * -
5 #C109, 274!01}451 . #({;74 ]
RT * - T ¥ Tt
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vceC

=5

k P1 P16
P2 P15
z P3  Pi4
P4 . P13
p5 U2 pi2fd
PG P11pw
P7 P10 :1%-0
! P8p  AT182
16 pin spare

YCC 1 [ 6Compl [}

1 ompi~
+5 Fuse 12
) #ﬁ“J
iRT* -
2'#<=:|12 ]
I
RT * -

FPLAT
1P1 P20 28
-1 P2 P19[{s
1p3 P18,
-1 P4 P17
1P5u42 P16[Ts
-1 P6 P15 4
< p7 P14 &
1 P8 P13
181P9 P12,
47—- P10 P11
20 pin spare
2‘: DA HO
DB H1
L5164 H2
H3 0
u3 H4a 5
H5|
H6
H7pRS
CK_cCL’
sh ok
14 pin spare
BackVCC [:50 BackVCC --,51
[40 | 160 |
[20 | [80 |
[ 10 | [90_]
V Vv

Vv
BackVCC --150 BackVCC @

PROPRIETARY NOTE ON COVER SHEET APPLIES TO ALL SHEETS

DWG 1pwG NO. 156P 12560 SHEET
XEROX SIZE REV.
TITLE o TIC. CPE-F A4 SHEET OF
HEMATIC b 42 A




‘‘‘‘‘

Comments:

1) Designator notation notes: ul-99 = U1-99, v0-99 =
2) The Tlast item on lines below, preceeded by a semicolon (;),

U100-199, w0-99 = U200-299
is the schematic

page number on which the test point, connector or signal 1information

3) Line with no page number was a continuation of the previous line.

originates.
#TP1 .11 12BitCarry ;04
#TP10 .1i IB.2 ;07
#TP100 .11 prB.1 ;20
#TP101 .11 prB.2 ;20
#TP102 .1i prB.3 ;20
#TP103 .1i paS.0 ;20
#TP104 .11 paS.1 ;20
#TP105 .1i paS.2 ;1 20
#TP106 .1i paF.o0 ;20
#TP107 .1i paF.1 ;20
#TP108 .11 paF.2 ;20
#TP109 .11 paD.o0 ;120
#TP11 .1i 1IB.3 ;07
#TP110 .1i pab.1 120
#TP111 .1i pEP | ;20
#TP112 .11 pCIN-SE-wrSU ;20
#TP113 .11 pEnableSU ;20
#TP114 .1i pmem ;20
#TP115 J1i pfS.o - ;20
#TP116 .11 pfS.1 120
#TP117 .1i  pfs.2 ;20
#TP118 .1i pfS.3 ;20
#TP119 .11 pfY.0 ;20
#TP12 .11 1IB.4 ;07
#TP120 11 pfY.1 ;20
#TP121 .11 pfY.2 ;20
#TP122 .1i  pfY.3 ;20
#TP123 .11 INIA.O00 ;20
#TP124 .11 INIA.O1 ;20
#TP125 .11 INIA.02 ;20
#TP126 .11 INIA.03 ;20
#TP127 .11 pfX.0 21
#TP128 11 pfX.l ;21
#TP129 .11 pfXx.2 ;21
#TP13 .11 1IB.5 ;07
#TP130 .1i  pfXx.3 121
#TP131 .11 INIA.04 121
#TP132 .11 INIA.05 ;21
#TP133 .11 INIA.06 ;21
#TP134 .1i INIA.O7 ;21
#TP135 .11 pfZ.0 ;21
#TP136 i pfZ.il 121
#TP137 .11 pfZ.2 ;21
#TP138 .11 pfZ.3 ;21
#TP139 .11 INIA.08 ;21
#TP14 .11 IB.6 ;07
#TP140 .11 INIA.09 ;21
#TP141 .1i INIA.10 ;21
#TP142 .1i INIA.11 121
#TP15 .11 IB.7 107
#TP152 .1i NIA.00' ;217

#TP153
#TP1b64
#TP1565
#TP166
#1P1567
#TP158
#TP159
#TP16
#TP160
#TP161
#TP162
#TP163
#TP17
#TP172
#TP173
#TP174
#TP1756
#TP176
#TP177
#TP178
#1P179
#TP18
#TP180
#TP181
#TP182
#TP19
#TP192
#TP199
#1P2
#TP20
#TP200
#TP201
#TpP202
#TP203
#TP204
#TP205
#TP21
#TP22
#TP23
#TP24
#TP25
#TP26
#TP27
#1P28
#TP29
#TP3
#TP30
#TP31
#TP32
#TP33
#TP34

L1
L1
L1
L1
L1
L1
L1
L1
L1
L1
i
L1
L1
L1
L1
.1i
.1
L1
i
L1
L1
.11
L1
L1l
1
.1i
L1
14
L1
.1d
L1
.14
.14
.14
L1
L1i
.1
L1i
L1i
L1
L1
L1
L1
.14
L1
L1
L1i
.1i
L1
L1
.1i

NIA.O1'
NIA.02'
NIA.03'
NIA.04'
NIA.Q05'
NIA.06G'
NIA.07'
IBFront«
NIA.08'
NIA.09'
NIA.10'
NIA.11'

GoodIBDispc2

IBPtr.0
IBPtr.1
ExitKernel'
EnterKernel'
CirIntErr'
IBDisp'
MesalIntRq'
IBPtpre«l’
RefillIntc2
IBPtr«0'
PopZ'

«ib’
SelectIBO'
pPC16"'
EmuMemErp
PageCross
pIBPtr.0
23,
®23.
*23.
*®23,
*23.
*23.
pIBPtr.1
SelectIB1'
MAR«’
DispBr.0'
DispBr.1'
DispBr.2'
DispBr.3A'
DispBr.3B'
pNIA.00'
R.00
pNIA.O1'
pNIA.02'
pNIA.03'
pNIA.04"
pNIA.05'

DWN = O
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#TP35
#TP36
#TP37
#TP38
#TP39
#TP4

#1P40
#T1P41
#TP42
#1P43
#TP44
#7P45
#TP46
#TP47
#TP48
#TP49
#TPb

#TP50
#TP51
#TP52
#TP53
#TP54
#TPb5
#TP56
#1P57
#TP568
#TP59
#TP6

#TP60
#TP61
#TP62
#TP63
#TP64
#TP65
#TP66
#TP67
#TP68
#TP69
#TP7

#TP70
#TP71
#TP72
#TP73
#TP74
#TP756
#TP76
#TP77
#TP78
#TP79
#TP8

#TP80
#TP81
#1P82
#TP83
#TP84
#TP85
#TP86
#TP87
#TP9

i

LA
i
L1
L1
.14
L1
L1
i
L1
i

.14
L
.14
L1
L1
L1
L1
i
1A
14
.14
R E
L1
L1i
14
.14
14
14
14
.14
L1
.14
14
L1d
.14
.14
14
.1i
14
L1
.14
.1
i
14
i
14
14
.14
.14
.1i
.11
.14
L4
L
.14
L1i

pNIA.06'
pNIA.07'
pTC.0
pNIA.08'
pTC.1
R.15
pNIA.09'
pTC.2
pNIA.10'
pTC.3
pNIA.11'
TPC.00'
TPC.01'
TPC.02"'
TPC.03'
TPC.04'
Q.00
TPC.05'
TPC.06'
TPC.07'
TPC.08'
TPC.09'
TPC.10'
TPC.11'
pLink.0'
pLink.1'
pLink.2'
Q.15
pLink.3"'
TCY.O
TCY.1
TCY.2
TCY.3
Ct.0
Ct.1
Ct.2
Ct=Emu
Pt=Emu
CIN-SE
Nt.O
Nt.1
Nt.2
Nt=Emu
Swc2
Swc2'
*23.7
*23.8
Mesalnt
EKTrapc2'
IB.0
EKTrapc2
EKErr.0'
EKErr.1'
pEKT
pEKT
pEKO'
pEK1'
pSE

IB.1

#TP91
#TP93
#TP94
#TP95
#TP96
#T1P97
#TP9O8
#TP99

E002
E003
E004
E009
E010
E011
E015
E016
E017
E020
E021
E022
E023
E024
E025
£026
E027
E028
E030
E031
E032
E033
E034
E035
E037
E039
E040
E041
E042
E043
E044
E045
E046
E047
£048
£049
E050
E051
E052
E053
E054
E055
E056
E057
E058
E059
E060
E061
E062
E063

.1i
L1d
L1
L1
L1
.14
L1
L1

Al1TowMDRe«
MapRef
Refresh
Wait

GND
I0POData«'
KOData«¢'
EOData«'
DCt1Fifoe«!
DBordere«'
«TStatus'’
KCmd«'
POData«'
GND
«EIData’
«KIData'
«KTest'
«I0PIData’
EStrobe!
CSParErr
YIODisp.0
GND

.00

.02

.04

.06

.08

.10

.12

.14

.00

=K XX XXX XX
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E064 Pt.0 116 E155 Y.09 ;03
E06H Pt.2 ;16 E156 Y. 11 ;03
EQ066 Disp-Proc’ 118 E1567 Y.13 ;03
EQ70 GND 142 E158 Y.156 ;03
EQ77 IOPAddr.14 ;19 E159 YH.1 ;06
£E080 GND s 42 E160 GND 142
E081 pCSWE.a' ;19 E161 YH.3 ;06
E082 pCSWE.c' ;19 E162 YH.5 ;06
E083 pCSWE.e' 719 E163 YH.7 106
E084 I0PReq’ ;16 E164 Pt.1 ;16
E085 DPReq' ;16 E166 MemErrc3 117
E088 EReq' 116 E170 GND 142
E087 KReq' ;16 E176 I0PAddr.13 ;19
E088 RefReq' . 116 E177 IOPAddr. 15 ;19
E089 EORound 116 E180 GND 142
E090 GND 142 E181 pCSWE.b' :19
E091 WrTPCHigh' 119 E182 pCSWE .d' +19
EQQ2 I0PData.0 119 E183 pCSWE.f' ;19
E093 I0PData.2 ;19 E185 C1rDPReq’ ;11
E0904 IOPData.4 ;19 E186 C1rRefReg' ;11
E095 I0PData.6 ;19 E187 CirKFlags' s 11
E096 SwTAddr 119 £188 ReadCSEn' 125
E102 . Click.0 116 E189 IOPWait ;18
E103 Ctick.1 116 E190 GND 142
E104 Click.2 ;16 E191 WrTPCLow ;18
E110 GND 142 £192 I0PData.1l :19
E113 mem ;10 E193 IOPData.3 ;19
E114 «MStatus' ;11 E194 I0PData.5b +19
E115 MCt1e«' 311 E195 I0PData.7 119
E117 IOPReset’ 126 E196 SwTAddr' ;19
E120 GND 142

E121 IOPCti«"' 111 Ji .01 GND ;38
E122 KCtle' ;11 J1 .02 GND ;38
E123 EICtl«' ;11 J1 .03 GND ;38
E124 DCtle«’ ;11 J1 .04 FPCLK 138
E126 EOCt1«' ;11 J1i .06 ExtPwr 138
E127 «TIData' 111 J1 .06 ExtPwr 138
E128 PCtl«' 111 Ji .07 FPI.O 138
E130 GND 142 Ji .08 FPI.1 ;38
E131 «EIStatus' 111 Ji .09 FPI.2 ;38
E132 «KStatus' ;11 J1 .10 FPI.3 ;38
E133 KStrobe' ;11 Ji .11 IntExternal' ;138
E134 «I0PStatus' ;11 J1 .12 fY.0 ;38
E139 YIODisp.1 ;13 J1 .13 fY.1 ;38
E140 GND 142 J1 .14 fY.2 138
E141 X.01 ;03 Ji .15 fY.3 138
E142 X.03 103 J1 .16 SUA.4 ;38
E143 X.05 ;03 J1 .17 SUA.bH ;38
‘E144 X.07 ;03 J1 .18 SUA.6 ;38
E145 X.09 ;03 J1 .19 SUA.7 ;38
E146 X.11 ;03 J1 .20 GND ;38
E147 X.13 ;03 J1i .21 Bx.0 ;38
E148 X.15 ;03 Ji .22 Bx.1 ;38
E149 Y.01 ;03 J1 .23 Bx.2 ;38
E150 BackVCC 142 J1 .24 Bx.3 ;38
E151 BackVCC 142 J1 .25 Bx.4 ;38
E152 Y.03 ;03 J1 .26 Bx.b ;38
E153 Y.056 ;03 J1 .27 Bx.6 ;38
E154 Y.07 ;03 J1 .28 Bx.7 ;38
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Ji .29 SelFP!' ;38 *04.15: v68.120, v83.13i ;06

J1 .30 Bx.8 138 .

J1 - .31 Bx.9 ;38 *04.16: v68,100, v83.11i ;056

J1 .32 Bx.10 ;38

J1 .33 Bx.11 138 *04,17: v41.100, v83.8i 105

J1 .34 Bx.12 ' ;138 )

J1i .35 Bx.13 ;38 *04,18: v41.120, v83.6i ;05

J1 .36 Bx.14 ;138

J1i .37 Bx.15 138 *04.19: v41.140, v83.4i ;05

J2 .01 PIO.O 136 *04.1: v58.40, uB9.4i ;056

J2 .02 PIO.1 136

J2 .03 PIO.2 136 *04,20: v41.160, v83.2i ;05

J2 .04 PIO.3 ;36

J2 .06 PIO.4 136 *04.,2: vb58.70, u89.51i ;06

J2 .06 PIO.5 ;36

J2 .07 PIO.6 ;36 *04.3: v58.90, uB89.12i ;05

J2 .08 PIO.7 136

J2 .09 PI.O 136 *04.4: v58.120, u89.13i ;05

J2 .10 PI.1 ;36

J2 .11 PIL.2 136 *04.,5: v42.160, v84.2i ;05

J2 .12 PI.3 ;136

J2 .13 PI.4 136 *04,.6: v42.140, v84.4i ;056

J2 .14  ExtPwr 136

J2 .15 ExtPwr ;36 *04,7: v42.120, v84.6i ;056

J2 .16 Cycle3Pin’ ;36

J2 .17 GND ;36 *04,.8: v42.100, v84.8i ;05

J2 .18 GND ;36

J2 .19 GND ;36 *04.9: v69.100, v84.111 ;05

J2 .20 PO.O 136

J2 .21 PO.0O" ;36 *06.1: v78.20, v65.31, v37.20 ;07
J2 .22 PO.1 ;36

J2 .23 PO.1° 136 *06.2: v78.50, v65.41i, v37.60 ;07
J2 .24 PO.2 ;36

J2 .25 PO.2' 136 *06,3: v78.60, v65.7i, v37.60 ;07
J2 .26 PO.3 136

J2 .27 PO.3' 136 *06.4: v78.90, v65.8i, v37.90 ;07
J2 .28 PO.4 ;36

J2 .29 PO. 4 ;36 *06.6: v78.120, v65.131i, v37.120 ;07
J2 .30 PO.5 ;36

J2 .31 PO.5° 136 *06.6: v78.150, v65.141, v37.150 ;07
J2 .32 PO.6 136

J2 .33 PO.6° 136 *06,.7: v78.160, v65.171, v37.160 ;07
J2 .34 PortOutput' ;36

J2 .36 PO.7' ;36 *06.8: v78.190, v65.181i, v37.190 ;07
J2 .36 PI.5 ;136

J2 .37 GND 136 *15.1: v97.130, v85.19i ;16

. *17.1: u3b5.110, v22.5i 118
*04.10: v69.120, v84.131 ;05
: *17.2: uw3l.11o0, v05.9i ;18
*04.11: v69.140, v84,15i ;056

*17.3: ul3b.60, v97.917 ;18
*04,12;: v69.160, v84.17i ;06

#23,10: u22.50, u28.31 ;24
*04.13: v68.160, v83.17i ;056

*23.11: u23.50, u28.41 ;24
*04.14: v68.140, v83.1561 ;05
*23.12: u27.50, u28.14i 124
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*35.7: v40.150, ul19.15i ;36
*23,.13: u24.50, u28.71 ;24
*35,8: v40.,120, ul9.17i ;36
*23.14: u25.50, u28.81 ;24
12BitCarry: u8l.29i ;03
*23.15: u26.50, u28.13i 124 12BitCarry: u90.90, #TP1.1i1 104
*23.16: u85.140, u3b5.9i 124 12BitGen': u80.320 ;03
12BitGen': u90.14i ;04
*23.1: #TP202.114, u28.60, u29.11i ;24
12BitProp': u80.350 ;03
*23.2: #TP203.13, u28.90, u29.2i ;24 12BitProp': u90.15i ;04
%23.3 #TP204.11, u28.120, u29.31 ;24 18.1: v61.,21i, vb2.2i, vb63.21 ;19
18.1: v64,214, v55.21, v72.3i
*23 . 4: H#TP200.114, u28.20, u29.161 ;24 18.1: v70.180, v50.21
*23 . 5: #TP201.1i, u28.50, u29.171 ;24 18.2: vb1.,414, vb62.4i, vb3.4i ;19
18.2: vb4.44, vb65.414, v72.4i
*23.6: #TP205.14, u28.150, u29.41i ;24 18.2: v73.21i, v70.160, v50. 41
*23.7: #TP76.11, u29.1lo, ub4.144i ;24 18.3: v61.61i, vb62.61, vb3.61 ;19
. 18.3: v64.,61, v65.61, v72.7i
*23.8: #TP77.14, u3b.80, ub4.17i ;24 18.3: v73.41i, v70.140, v50,.6i1
#23.9: u29.130, u3b6.101 ;24 18.4; vH61.81, vb62.81, vb63.81 ;19
18.4: vb64.81i, vb65.81, v72.8i
*25.1: u04.50, ul3.61 ;26 18.4: v73.61i, v70.120, v50.81
*25.2: u04.60, ul3d.11i ;26 18.5:  v561.1714, v62.171i, v53.174i ;19
18.5: v54.,174, vb55.1714, v72,13i
*25.3: u04.70, ul3d.14i ;26 18.5: v73.81i, v70.30, vb0.17i1
#25_ 4: u04.40, ul3d.3i ;26 18.6: v61.154, vb2.15614, vb3.1561i ;19
18.6: vb4.151, v565.1614, v72.14i
*29.1: wu69.30, vb6.111 130 18.6: v73.174, v70.50, v50.1561
*29.2: v01.310, u64.18i ;30 18.7: v61.134, vb2.134, vH3.131i ;19
18.7: vb4.134, vb5.131, v72.17i
*29.3 v01.150, v33.13i ;30 18.7: v73.1514, v70.70, v50.13i
*29.4: u69.80, v34.11i1 ;30 18.8: vb1.114, vb2.114, vb63.111 ;19
18.8: vb4.114, vb5.111, v72.18i
*29.5: u87.80, u69.14i ;30 18.8: v73.1314, v70.90, v50.11i
*30.1: u69.110, ul4.10i ;31 4BitCarry: v08.29i ;03
4BitCarry: u90.120 ;04
*35.1: v40.20, ul19.21i ;36 4BitCarry: v07.121 ;13
*35.2: v40.50, ul9.44 ;36 4BitGen': v09.320 103
4BitGen': u90.3i 104
*35.3: v40.60, ul19.64 ;36
4BitProp': v09.350 ;03
*35.4: v40.90, ul19.8i ;36 4BitProp': u90.4i ;04
*35.5: v40.190, ul19.11i ;36 8BitCarry: u80.29i ;03
8BitCarry: ub0.21, u90.110 ;04
*35.6: v40.160, ul9.13i ;36 gBitCarry: v07.151 ;13
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8BitGen': v08.320 ;03 ’ AlwaysClk-b: wu67.11i ;10

8BitGen': u90.1i ;04 AlwaysClk-b: v21.40 ;18

AlwaysClk-b: ul3.9i ;126
88itProp': v08.350 ;03 AlwaysClk-b: u47.9i 126
8BitProp': u90.2i ;04 AlwaysCilk-b: u05.27 ;128

AlwaysClk-b: wu28.11i ;29

aD.0': u63.151i, u87.20, u62.11i ;04
AlwaysClk-c: v16.11i ;10

aD.0: udl.7i ;03 AlwaysClk-c: v17.11i ;10
aD.o0: u80.71 ;03 AlwaysClk-c: v76.111 ;15
aD.0: v09.7i ;03 AlwaysClk-c: v62.11i ;16
aD.0: v08.71 ;03 AlwaysCik-c: v21.60 ;18
aD.0: u87.1i, u62.5i, u63.1i ;04 AlwaysClk-c: u82.91i, v31.9i ;26
aD.0: vli6.120 ;10 AlwaysClk-c: v94.11i ;29
AlwaysClk-c: v95.9i ;38
aD.1: u81.5i ;03
aD.1: u80.5i ;03 . aSh.0: wu81.14i ;03
aD.1: v09.5i ;03 aSh.0: u80.14i ;03
aD.1: v08.51 ;03 aSh.0: v17.190 ;10
aD.1: ub63.2i ;04
aD.1: vi6.150 ;10 aSh.1: u81.13i ;03
aSh.1: u80.13i ;03
aF.0: . u81.27i ;03 aSh.1: u99.20 ;10
aF.0: u80.27i ;03 '
afF.0: v09.271i ;03 aSh.2: wu81.12i ;03
afF.0: v08.271i ;03 aSh.2: u80.12i ;03
afF.0: u67.20 :10 aSh.2: u99.70 ;10
aFh.1: u81.28i ;03 aS1.0: v08.147 ;03
aFh.1: u80.28i ;03 aS1.0: v09.14i ;03
aFh.1: u99.100 ;10 aS1.0: vi7.120 ;10
aFh.2: u81.26i ;03 as1.1: v08.13i ;03
aFh.2: u80.261 ;03 aS1.1: v09.13i ;03
aFh.2: wu99.150 ;10 aS1.1: v17.150 ;10
aF1.1: v08.28i ;03 aS1.2: v08.127i ;03
aF1.1: v09.28i ;03 aS1.2: v09.12i ;03
aF1.1: v16.160 ;10 asS1.2: vi17.160 ;10
aF1.2: v08.261i ;03 BackVCC: f02.60, E50 ;42
aF1.2: v09.261i ;03 BackVCC: £51 142
aF1.2: ub0.1i ;04 BackVCC: E151 ;42
aF1.2: v16.190 ;10 BackVCC: E150 ;42
A11owMDRe: u61.34, u43.3i ;07 Bank.0: u07.13i ;25
Al1owMDR«: v94.50, E11 ;10 Bank.0: u04.31i, v19.130 ;26
Bank.0: u05.61 ;28
A1tUAddr': vb58.1i ;1056
A1tUAddr': ul8.70 ;11 Bank.1: ul1.13i ;25
Bank.1: u04.21i, v19.140 126
AlwaysClk-a: u68.9i ;10 Bank.1: u05.6i ;28
AlwaysCik-a: 199.9i ;10
AlwaysClk-a: u30.11i ;10 - Banke¢': v567.100 ;11
AlwaysClk-a: v21.20 ;18 Banke': v19,9i ;26
AlwaysClk-a: v02.11i ;29
AlwaysClk-a: wul4,11i ;31 ' Bx.0: v06.180, J1.21 ;38
Bx.0: u2l.2i ;40
AlwaysClk-b: u91.91i, u89.91i ;05 Bx.0: u21.20i ;40
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Bx
Bx

Bx.
Bx.

Bx.
Bx.
Bx.
.10: wu21.540 ;40

Bx

Bx.
Bx.
Bx.

Bx.
Bx.
Bx.
Bx.
Bx.
Bx.
Bx.

Bx.
Bx.
Bx.
.12: u21.520 ;40
.12: u20.520 ;40
.12: wu20.321 ;40
Bx.

Bx
Bx
Bx

Bx

Bx

Bx

Bx

Bx

Bx.1
Bx.1
Bx.1:
.1 u21.640 ;40
1.
1

Bx

Bx.
Bx.

.0: u21.650 ;40
.0: u20.650 ;40

0: u20.201 ;40
0: u20.21i 140

10: v24.160, J1.32 ;38
10: wu21.12i ;40
10: u21.30i ;40

10: u20.540 ;40
10: u20.301 ;40
10: u20.12i ;40

11: v24.150, J1.33 ;38
11: u21.13i ;40
11: w21.31i ;40
11: u21.530 ;40
11: u20.530 ;40
11: wu20.31i ;40
11: u20.13i ;40

12: v24.140, J1.34 ;38

12: wu2l1.15i ;40
12: wu21.32i ;40

12: u20.16i ;40

.13: v24.130, J1.35 ;38
Bx.
Bx.
Bx.
Bx.
Bx.
Bx.

13: wu21.16i ;40
13: u21.34i ;40
13: u21.500 ;40
13: u20.500 ;40
13: u20.34i ;40
13: u20.161i ;40

.14: v24.,120, J1.36 ;38
Bx.
.14: u21.490 ;40
Bx.
Bx.
Bx.
Bx.

14: wu21.18i ;40

14: u21.360 ;40
14: u20.360 ;40
14: u20.490 ;40
14: u20.18i ;40

.16: v24.110, J1.37 ;38
Bx.
Bx.
Bx.
Bx.
Bx.

15: u21.19i ;40
15: u21.480 ;40
15: u21.380 ;40
15: u20.380 ;40
15: u20.480 ;40

.15: u20.19i ;40

v06.170, J1.22 ;38
u21.31d 140
u21.21i ;40

u20.640 ;40
u20.21i ;40

Bx.

Bx.
Bx.
Bx.
Bx.
Bx.
Bx.
Bx.

Bx.
Bx.
Bx.
Bx.
Bx.
Bx.
Bx.

Bx.
Bx.
Bx.
Bx.
Bx.
Bx.
Bx.

Bx.
Bx.
Bx.
Bx.
Bx.
Bx.
Bx.

Bx.
Bx.
Bx.
Bx.
Bx.
Bx.
Bx.

Bx.
Bx.
Bx.
Bx.
Bx.
Bx.
Bx.

Bx.
Bx.
Bx.
Bx.
Bx.
Bx.
Bx.

Bx.
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u20.3i 140
v06.160, J1.23 ;38
u21.4id 140
u21.22i ;40
u21.630 ;40
u20.630 ;40
u20.221i ;40
u20,414 ;40
v06.,150, J1.24 ;38
u21.5i 140
u21.231i ;40
u21.620 ;40
u20.620 ;40
u20.234i ;40
u20.51 140
v06.140, J1.25 ;38
u21.61 : 40
u21.244i ;40
u21.61o0 ;40
u20.610 ;40
u20.244 ;40
u20.61 ;40
v06.130, J1.26 ;38
u21.7i ;40
u21.254i ;40
u21.600 ;40
u20.600 ;40
u20.251i ;40
u20.714 340
v06.120, J1.27 ;38
u21.8i ;40
u21.261i ;40
u21.590 ;40
u20.590 ;40
u20.26i ;40
u20.8i 140
v06.110, J1.28 ;38
u21.9id 140
u21.27i ;40
u21.570 ;40
u20.5670 ;40
u20.274i ;40
u20.91 140
v24,180, J1.30 ;38
u21.10i ;40
u21.28i ;40
u21.560 ;40
u20.560 ;40
u20.287 ;40
u20.107i ;40
v24.170, J1.31 ;38
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Bx.9 u21.11i ;40 ClrIntEer': ub2.130, #TP176.1i i 11
Bx.9: u21.291i ;40 . ClrIntErr': ud5.3i 117

Bx.9: u21.550 ;40 CirIntEre': u29.61 124

Bx.9: u20.550 ;40

Bx.9 u20.291 ;40 : CirKFlags': v67.70, E187 ;11

Bx.9 u20.11i ;40

C1rRefReg': v67.90, E186 ;11
Byte': v46.1i ;09

Byte': u34.80 ;12 CSA.00': v25.161 ;20
CSA.00': vi0.161 ;20

Byte: v95.100 ;38 CSA.00': v27.161 ;20
Byte: ud6.2i ;38 CSA.00': vi2.161 ;20
Byte: ud6.4i ;138 CSA.00': vig,161 ;20
Byte: v32.5i ;38 CSA.00': v29.164 ;20
CSA.00': v26.161 ;20

C2Clk: u49.11i ;16 CSA.00': vi1.164 ;20
C2Cik: v05.110 ;18 CSA.00"': v13.161 ;20
CSA.00': v28.161 ;20

CarryOut: u81.330 ;03 CSA.00': v30.161 ;20
CarryOut: wu63.6i ;04 CSA.00': v15.161 ;20
CarryOut: v07.14i ;13 CSA.00': u36.161 ;21
CSA.00': ub5.161 ;21

CIN-SE-wrSU': u62.12i ;04 CSA.00': ub7.161 ;21
CIN-SE-wrSU': u72.1i ;05 CSA.00': u38.16i ;21
CIN-SE-wrSU': u68.30 ;10 CSA.00': u40.16i ;21
CSA.00': ub9.161 ;21

CIN-SE-wrSU: u68.20 ;10 o CSA.00': ub6.161 ;21
CIN-SE-wrSU: vO04.1i1 ;18 CSA.00': ud7.16i ;21
CSA.00': u3g9.16i ;21

CIN-SE: v09.29i ;03 CSA.00': ub8.161 ;21
CIN-SE: u90.13i ;04 CSA.00': u60.161i ;21
CIN-SE: u63.12i ;04 CSA.00': ua1.16i ;21
CIN-SE: u63.5i, u63.4i ;04 CSA.00': u74.1641 ;22
CIN-SE: u62.41i, u62.110, u62.80 ;04 CSA.00': ug92.161i ;22
CIN-SE: #TP7.1i CSA.00': u94.161i ;22
CIN-SE: #R2.2i 127 CSA.00': u76.16i ;22
€SA.00': u78.1614 ;22

CINepcl16: wu62.10i ;04 CSA.00"': u96.161i ;22
CINepcl6: u72.11o0 ;12 CSA.00': u93.161i ;22
CIN«pcl6: u44.6i1 ;17 CSA.00': u75.161i ;22
CSA.00': u77.16i ;22

CINepcl6X': u62.13i ;04 CSA.00': u95.16i ;22
CINepcl6X': uls5.110 ;11 CSA.00': u97.16i ;22
CIN«pcl6X': u72.12i ;12 CSA.00': u79.164i ;22
- CSA.00': u66.120 ;27

CINepcl6Z': ul8.120 ;11 CSA.00': u0b5.120 ;28

CINepcl6Z': u72.13i ;12
CSA.01"': v25.17i ;20

Click.0: E102, u73.16i ;16 CSA.01': v10.17i ;20
’ CSA.01': v27.171 ;20

Click.1: £E103, u73.17i ;16 ' CSA.01': vi2.171i ;20
_ CSA.01': vi4,17i ;20

Click.2: E104, u73.1i 116 CSA.01': v29.171i ;20
Click.2: v86.131 ;28 CSA.01': v26.171 ;20
. CSA.01': vii.17i ;20

Click.2Pin': v86.70, u01.6i ;28 CSA.01': v13.17i ;20
: CSA.01': v28.17i ;20

CirDPReq': vb7.110, E185 ;11 CSA.01': v30.174i ;20

CSA.01': vi5.17i ;20
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CSA.01': u36.174i ;21 CSA.02': u77.18i ;22
CSA.01"': ubs5.17i ;21 CSA.02': u95.,181i ;22
CSA.01': ub7.17i ;21 csSA.02': u97.18i ;22
CSA.01': u3g.17i ;21 CSA.02': u79.18i ;22
CSA.01': ud0.174i ;21 CSA.02"'; u66.100 ;27
CSA.01'": u69.17i ;21 CSA.02': u0b.140 ;28
CSA.01': ub6.17i ;21
CSA.01': u37.17i ;21 CSA.03': v25.19i ;20
CSA.01': u39.174i ;21 CSA.03': v10.191 ;20
CSA.01': ub58.174i ;21 CSA.03': v27.191 ;20
CSA.01': u60.171i ;21 CSA.03': v12.19i ;20
CSA.01': udl1.174i ;21 CSA.03': v14.194 ;20
CSA.01': u74.17i ;22 CSA.03': v29.194i ;20
CSA.01': uf92.174i ;22 CSA.03': v26.191 ;20
CSA.01': u94.174i ;22 CSA.03': v11.19i ;20
CSA.01': u76.17i ;22 CSA.03': v13.19i ;20
CSA.01': u78.171 ;22 CSA.03': v28.191 ;20
CSA.01': ud96.17i ;22 CSA.03': v30.19i ;20
CSA.01': u93.17i ;22 CSA.03': v15.194i ;20
CSA.01': u76.174i ;22 CSA.03': u36.19i ;21
CSA.01': u77.17i ;22 CSA.03"': u55.19i ;21
CSA.01': uds5.1741 ;22 CSA.03': ub7.19i ;21
CSA.01': ud7.174i ;22 CSA.03': u3g8.194i ;21
CSA.01': u79.17i ;22 CSA.03': u40.194i ;21
CSA.01"': u66.110 ;27 CSA.03': u69.19i ;21
CSA.01': u05.130 ;28 CSA.03': u56.19i ;21
CSA.03"'; u37.19i ;21
CSA.02': v25.181 ;20 CSA.03"': u39.19i ;21
CSA.02': v10.181i ;20 CSA.03': u58.19i ;21
CSA.02': v27.18i ;20 CSA.03': u60.19i ;21
CSA.02': v12.184i ;20 CSA.03': ud1.19i ;21
CSA.02': v1i4.184 ;20 CSA.03': u74.19i ;22
CSA.02': v29.184 ;20 CSA.03': ug92.19i ;22
CSA.02': v26.184 ;20 CSA.03': u94.19i ;22
CSA.02': v11.184 ;20 CSA.03"': u76.191i ;22
CSA.02': v13.181i ;20 CSA.03': u78.19i ;22
CSA.02': v28.181 ;20 CSA.03': u96.193 ;22
CSA.02': v30.181i ;20 CSA.03': u93.19i ;22
CSA.02': vi5.18i ;20 CSA.03': u76.191i ;22
CSA.02': u36.18i ;21 CSA.03': u77.19i ;22
CSA.02': us5.181i ;21 CSA.03': u95.191 ;22
CSA.02': us7.18i ;21 CSA.03': ud97.19i ;22
CSA.02': u38.18i ;21 CSA.03': u79.19i ;22
CSA.02': u40.181i ;21 CSA.03"': u66.90 127
CSA.02': u59.18i ;21 CSA.03"': u05.150 ;28
CSA.02': ub6.181 ;21 .
CSA.02': u37.18i ;21 CSA.04': v25.11 120
CSA.02': u39.18i ;21 CSA.04': v10, 11 120
CSA.02': u58.18i ;21 CSA.04': v27.1i ;20
CSA.02': u60.181 ;21 CSA.04"': vi2.1i 120
CSA.02': ud1.18i ;21 CSA.04': vig.1i 120
CSA.02': u74.18i ;22 CSA.04': v29, 11 ;20
CSA.02': u92.181i ;22 CSA.04': v26.1i 120
CSA.02': ug94.181 ;22 CSA.04'; vil.1i ;20
CSA.02'; u76.181i ;22 CSA.04': v13.1i ;20
CSA.02': u78.181i ;22 CSA.04': v28.1i 120
CSA.02': u96.181 - ;22 CSA.04"': v30.1i 320
CSA.02': u93.18i ;22 CSA.04': vi5.1i ;20
CSA.02': u75.187i ;22 CSA.04"': u3d6.1i 121
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CSA.04': us5.11 121 CSA.05': u95.21i ;22
CSA.04': ub7.1id 121 CSA.05': u97.2i 122
CSA.04': u38.li ;21 CSA.05': u79.2i 122
CSA.04"': ud0.1i 121 CSA.05': u98.150 ;27
CSA.04"': ub59.1i 121 CSA.05': u05.170 ;28
CSA.04': ub6.1id 121
CSA.04"': u3d7.1i ;21 CSA.06': v25,3i ;20
CSA.04"': u39.1i ;21 CSA.06': v10.3i ;20
CSA.04"': ub8.1i 121 CSA.06': v27.3i ;20
CSA.04"': u60.1i ;21 CSA.06': v12.31 ;20
CSA.04"': udl.1i 121 CSA.06': vi4.31 ;20
CSA.04': uz74.1i 122 CSA.06': v29.31 ;20
CSA.04': ug92.1i ;22 CSA.06': v26,31 320
CSA.04"': u94.1id 122 CSA.06': v11.3i ;20
CSA.04"': u76.1i 122 |CSA.06": v13.3i ;20
CSA.04"': u78.1i 122 CSA.06': v28, 31 ;20
CSA.04': u96. 11 122 CSA.06': v30.31 120
CSA.04"': u93. 11 122 |CSA.06’: v15,3i ;20
CSA.04': u75.114 122 |CSA.06": u36.3i 121
CSA.04': u77.14 122 |CSA.06’: ub5.31 ;21
CSA.04"': u95.114 122 "CSA.06': ub7.3i 121
CSA.04': ug97.1id 122 CSA.06': u38.3i ;21
CSA.04"': u79.1i 122 CSA.06': u40.31 121
CSA.04': u98.160 ;27 CSA.06': u59.31 121
CSA.04': u05.160 ;28 CSA.06': ub6.31 121
CSA.06': u37.3i ;21
CSA.05': v25.21 ;20 CSA.06': u39.3i 121
CSA.05': vi0.2id 120 CSA.06': ub8.31 121
CSA.056': v27.21 320 CSA.06': u60.3i 321
CSA.05': vi12.2id 120 CSA.06': ud1.31 ;21
CSA.05': vig . 21 120 CSA.06': u74.3i - ;22
CSA.05"': v29.21 120 CSA.06': u92.3i 122
CSA.05"': v26.21 ;20 CSA.06': u94.31 ;22
CSA.05"': v1il,2i ;20 CSA.06"': u76.3i ;22
CSA.05': v13.2i ;20 CSA.06': u78.3i 122
CSA.05': v28.2i 120 CSA.06': u96.31 122
CSA.05': v30.2i 120 CSA.06': u93,3i 122
CSA.056': v15.2id ;120 CSA.06': u75.31 122
CSA.05': u3d6.2i 121 CSA.06': u77.3i 122
CSA.05': ub5.2i 121 CSA.06': u95, 31 122
CSA.05"': ub7.2i 121 CSA.06': u97,.3i ;22
CSA.05': u38.2i 121 CSA.06': u79.31 322
CSA.05': ud0.2i 121 CSA.06': u98.140 ;27
CSA.05': ub9.2i 121 CSA.06': u05.180 ;28
CSA.05': us6.21 ;21
CSA.05': u37.2i ;21 CSA.07': v25.41 :20
CSA.05': u39.2i ;21 CSA.07': v10. 41 ;20
CSA.05': ub8.2i 121 CSA.07': v27.41 120
CSA.05': u60.21 121 CSA.07': v12.4i ;20
CSA.05': udl.2i ;21 CSA.07': v14.4i ;20
CSA.056': u74.21 122 CSA.07"': v29. 41 ;20
CSA.05': u92.2i 122 CSA.07': v26.41 ;20
CSA.05': u94.2i 122 CSA.07"': vil.4i 320
CSA.05"': u76.2i 122 CSA.07': vi3. 41 120
CSA.056"': u78.2i 122 CSA.07': v28.41 520
CSA.05': u96.21i 122 CSA.07': v30,4i ;20
CSA.05': u93.214 122 CSA.07': v16, 41 120
CSA.05': u75.2i 122 CSA.07': uldb. 4i ;21
CSA.05"': u77.2i 122 CSA.07': ub5. 41 121
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CSA.07"': ub7.4id 121 CSA.08': ud97.56i 122
CSA.07': u3s8.4i 121 CSA.08': u79.561 122
CSA.07'": ud0.4i 121 CSA.08"': u98.120 ;27
CSA.07': ub9. 41 121 CSA.08': u05.200 ;28
CSA.07': ub6.4i 121
CSA.07': uld7.4i 121 CSA.09': v25.61 :20
CSA.07': u39. 4i 121 CSA.09': v10.61 120
CSA.07': ub8, 41 121 CSA.09': v27.61 ;120
CSA.07': u60.4i 121 CSA.09': vi2.61i 120
CSA.07': udl.4i 121 CSA.09': via.6i 120
CSA.07": u74.4i 122 CSA.09': v29.61 120
CSA.07': u92 .41 122 CSA.09': v26.61 120
CSA.07': u94. 41 122 CSA.09': vi1l.61 120
CSA.07': u76.4i 122 CSA.09': v13.6i :20
CSA.07': u78.41 122 CSA.09"': v28.61 ;20
CSA.07': u96.41 122 CSA.09"': v30.61 ;120
CSA.07"': u93.4i 122 CSA.09': v15.61 ;20
CSA.07': u75.414 122 CSA.09': u36 .61 121
CSA.07': u77.4i 122 CSA.09"': ub5.61 121
CSA.0Q7': u95.41 122 CSA.09"': ub7.61 121
CSA.07': u97.4i 122 CSA.09': u38.6i 121
CSA.07': u79.4id 122 CSA.09': ud0.6i 121
. CSA.07"': u98.130 ;27 CSA.09"': ub9.61i 121
CSA.07': u05.190 ;28 CSA.09': ub6.61i 121
CSA.09': u37.6i 121
CSA.08': v25.51 120 CSA.09': u39.61 ;21
CSA.08': v10.5i 120 CSA.09': ub8.61 ;21
CSA.08': v27.5i 120 CSA.09': u60.61 121
CSA.08': v12.5i 120 CSA.09': ud1.61 ;21
CSA.08': v14.51 ;20 CSA.09': u74.6i 122
CSA.08': v29.51 120 CSA.09': u92.61 122
CSA.08"': v26.5i 120 CSA.09': ud94.6i 122
CSA.08': vi1.56i 120 CSA.09"': u76.6i 122
CSA.08"': v13.51 120 CSA.09': u78.61 122
CSA.08': v28.51 120 CSA.09': u96.61 122
CSA.08': v30.51 120 CSA.09': u93.61 122
CSA.08': v15.51 120 CSA.09': u75.6i 122
CSA.08': u36.51 121 CSA.09': u77.6i 122
CSA.08': ub5.5i1 121 CSA.09': u95.61 322
CSA.08"': ub7.51 ;21 CSA.09': u97.6i 122
CSA.08': u38.51 121 CSA.09': u79.61 122
CSA.08': ud0.51 121 CSA.09': u98.110 ;27
CSA.08': ub9.5i 121 CSA.09': u056.91 128
CSA.08': ub6.5i ;21
CSA.08': u3d7.5i 121 CSA.10"': v25.7i ;20
CSA.08': u39.5i ;21 CSA.10"': v10.7i ;20
CSA.08': ub8.5i 121 CSA.10°: v27.7i ;20
CSA.08": u60.51 121 CSA.10': vi2.7i 120
CSA.08': u41.5i ;21 CSA.10"': vid,7i ;20
CSA.08': u74.56i 122 CSA.10': v29,71 120
CSA.08': u92.5i 122 CSA.10': v26.71 +20
CSA.08'": u94.5i 122 ‘CSA.10"': vil.7i 120
CSA.08"': u76.5i 122 CSA.10"': vi3.7i 120
CSA.08": u78.5i 122 CSA.10': v28.7i1 120
CSA.08': u96.5i 122 CSA.10"': v30.7i 120
CSA.08': u93.51 122 CSA.10': vib.7i 320
CSA.08': u75.5i 122 CSA.10"': u36.7i 121
CSA.08': u77.5i 122 CSA.10': us5.71 121
CSA.08': u95.5i 122 CSA.10"': ub7.7i ;21
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CSA.10': u38.7i 121 CSA.11': u79.8i 322
CSA.10': ud0.7i 121 CSA.11': u98.90 ;27
CSA.10': ub9.71 121 CSA.11': u05.7i4 128
CSA.10'; ub6.71 ;21
CSA.10': u3d7.7i ;21 CSBank.0': v10,9i ;20
CSA.10": ul39.7i ;21 CSBank.0': v25.9i : 20
CSA.10': ub8.7i ;21 CSBank.0': v26,9i 120
CSA.10': u60.7i ;21 CSBank.0': v27.9i ;20
CSA.10': udl.7i ;21 CSBank.0': v28.9i ;20
CSA.10': u74.7id ;22 CSBank.0': v14,9i ;20
CSA.10': u92.7i 122 CSBank.0': v29.9i ;20
CSA.10': u94.7i 122 CSBank.0': v30.9i ;20
CSA.10': u76.7i 122 CSBank.0': v15.91 ;20
CSA.10': u78.7i 122 CSBank.0': v13.9i ;20
CSA.10': u96.7i 122 CSBank.0': v12,9i1 120
CSA.10': u93.7i 122 CSBank.0': v11,9i 120
CSA.10"': u75.7i 122 CSBank.0':; u66.160 ;27
CSA.10': u77.7i 122
CSA.10': u95.7i 122 CSBank.1': ub5.9i1 121
CSA.10': ug7.7i 122 CSBank.1': ub6.9i ;21
CSA.10': u79.7i 122 CSBank.1': u57.9i. ;21
CSA.10': u98.100 ;27 CSBank.1': ub8.91 ;21
CSA.10': u05.8i 128 CSBank.1': ub9.9i 321
CSBank.1': u60.9i ;21
CSA.11"': v25- 81 ;20 CSBank.1': u41.9i ;21
CSA.11': v10.8i ;20 CSBank.1': u40.9i ;21
CSA.11': v27.8i ;20 CSBank.1': u39.9i 121
CSA.11'": vi2.8i ;20 CSBank.1': u38.9i ;21
CSA.11': v14.8i ;20 CSBank.1': u37.9i ;21
CSA.11': v29.81 ;20 CSBank.1': u36.9i ;21
CSA.11': v26.81i ;120 CSBank.1': ub6.160 ;27
CSA.11': v11.8i ;20
CSA.11': v13.8i ;20 CSBank.2': u92.9i 122
CSA.11': v28.8i 120 CSBank.2': u93.9i 122
CSA.11': v30.8i ;20 CSBank.2': u94.9i 122
CSA.11': v15.8i ;20 CSBank.2': u95.9i 122
CSA.11': u36.8i ;21 CSBank.2': u96.9i 322
CSA.11': ubb.8i ;21 CSBank.2': u97.9i 122
CSA.11': ub7.8i ;21 CSBank.2': u79.9i ;22
CSA.11': u38.8i ;21 CSBank.2': u78,9i 122
CSA.11': u40.8i ;21 CSBank.2': u77.9i 122
csSa.11': u59.8i 121 CSBank.2': u76.9i ;22
CSA.11': ub6.81 ;21 CSBank.2': u75.9i 122
CSA.11': u3d7.8i ;21 CSBank.2': u74.9i 322
CSA.11': u39.8i ;21 CSBank.2': u66.140 ;27
CSA.11': ub8.8i 521
CSA.11': u60.8i 121 CSBank.3': u66.130 ;27
CSA.11': udl.8i 121
CSA.11': u74.8i 122 CSParErr: u44.2i 117
CSA.11': u92.8i 122 CSParErr: wudb.17i ;17
CSA.11': u94.8i 122 CSParErr: u29.1517, 'u64.150, E37 124
CSA.11': u76.8i1 122 CSParErr: u01.150 ;28
CSA.11': u78.8i 122
CSA.11': ug96.8i 122 CSWE.a' v71.180, v60.1i, v50.19i 119
CSA.11': u93.8i 122 CSWE.a' v2h.11i ;20
CSA.11': u75.8i 122 "CSWE.a': v10.11i ;20
CSA.11': u77.8i - ;22 CSWE.a' u3d6.11i ;21
CSA.11': u95.8i 122 CSWE.a' ubs.11i ;21
CSA.11': u97.8i 122 CSWE.a' u74.11i ;22
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CSWE.a' u92.11i ;22 Ct=Emu: u4b.4i 117
CSWE.b': v71.160, v51.11, v61.191 ;19 Cyclel': E2, v86.21 ;18
CSWE.b': vi1.11i ;20
CSWE.b': v26.111 ;20 Cyclel: u45.7i 117
CSWE.b': ud7.11i ;21 Cyclel: v86.180, u31.13i ;18
CSWE.b': u56.111 ;21 Cyclel: u70.9i 118 .
CSWE.b': u76.11i ;22 Cyclel: v96.41, v18.41 ;32
CSWE.b"': u93.11i ;22 Cyclel: v00,.3i ;132
CSWE.c' v71.140, v52.11, v52.19i ;19 Cycle2': u73.10i ;16
CSWE.c' vi2.11i ;20 Cycle2': E3, v86.41 ;18
CSWE.c' v27.11i ;20
CSWE.c' u3s.1ti ;21 Cycle2: v23.2i 113
CSWE.c' ub7.11i ;21 Cycle2: v97.111 ;16
CSWE.c' u76.11i ;22 Cycle2: v63.61 ;16
CSWE.c' ug4.11i ;22 Cycle2: v86.160, v05.12i ;18
Cycle2: v96.71i, v18.71 ;32
CSWE.d': v71.120, v563.114, v563.19i ;19 Cycle2: v00.41 132
CSWE.d': vi3.11i ;20 :
CSWE.d': v28.11i ;20 Cycled': E4, vB6.61 ;18
CSWE.d': udf.11i ;21
CSWE.d': ub8.11i ;21 Cycle3: u72.4i 110
CSWE.d': u77.11i ;22 Cycte3: v22.13i ;18
CSWE.d': ugs5.11i ;22 Cycle3: v86.140 ;18
Cycled: u69.13i ;31
CSWE.e' v71.30, vb64,1i, v54.191i ;19 Cycle3d: ul4.12i ;31
CSWE.e': vi4.11i ;20 Cycle3: v86.8i ;36
CSWE.e’ v29.11i ;20
CSWE.e'": ud40.11i ;21 CycledPin': u0l1.5i1 ;128
CSWE.e': ub9.11i ;21 CycledPin': v86.120, J2.16 ;36
CSWE.e': u78.11i ;22
CSWE.e' u96.11i ;22 CycleX': ul5.120 ;11
CycleX': ub3.2i 112
CSWE.f"': v65.11, v71.50, v565.191i ;19
CSWE.f': vi5.11i ;20 CycleY': ub2.70 ;11
CSWE.f"': v30.11i ;20 CycleY': ub3.1i 112
CSWE.f': udl.11i ;21
CSWE.f': u60.11i ;21 DBorder«': v89.150, E25 ;11
CSWE.f"': u79.11i ;22
CSWE.f': ud7.11i ;22 DCtiFifoe«': v67.90, E24 ;11
Ct.0: u49.20, #TP65.17i ;16 DCt1«': v67.70, E124 ;11
Ct.o0: u49.13i ;16
Ct.0: v63.15i ;16 DesClk: v01.14i ;30
ct.o0 u0l.130 ;28 DesClk: ul4.80 131
' DesClk: ul4.3i ;32
Ct.1: u49.50, #TP66.11 ;18
Ct.1: ud49.14i ;16 DesError: ull1.140 ;28
Ct.1l: v63.1i ;16
Ct.1 u01.8i ;28 DesMpError: v33.90, v18.34, v96.31 ;32
Ct.2 u49.60, #TP67.11 ;16 DesMpState.0: v33.20, v18.15i 132
Ct.2: u49.17i ;16 DesMpState.0: v96.15i
ct.2: v63.21 ;16
Ct.2: u0l,.7i ;28 DesMpState.1: v33.50, v18.1i ;32
DesMpState.1: v96.1i
Ct=Emu: u49.90, #TP68.1i ;16
Ct=Emu: u49.18i ;16 DesMpState.2: v33.60, v18.2i ;32
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DesMpState.2: v96.21 EKTrapc2': #TP79.11i, v02.60 ;17

DesReset': v33.11, ul4.50, u85.11 ;32 EKTrapc2: u48.15i ;14
EKTrapc2: v43.15i ;14

DesSpError: v33.190, v00.2i ;32 EKTrapc2: #TP80.1i, v02.90 ;17

DesSpState.0: v33.150, v00,16i ;32 EmuMemErr: #TP199.14, ub4.60 ;17

EmuMemErr: udb.161
DesSpState.1: v33.160, v00.1i 132
EnableSU: v42.17i ;05

DES«': u32.140 ;11 EnableSU: v69.171 ;05
DES«': u87.9i 130 EnableSU: v41.17i ;05
DES«': v96.61, v18.61i ;32 EnableSU: v68.171 ;05
EnableSU: u72.2i ;06
Disp-Proc': E66, u34.12i ;18 EnableSU: u67.50 ;10
DispBr': u71.54, u71.10i, u71.30;12 EnDispBr.3A': u71.60 112

EnDispBr.3A': v07.7i ;13
DispBr.0': v77.40, #TP24.11 ;13
DispBr.0': v05.21 ;14 EnDispBro-1': u71.110 ;12
EnDispBro-1': v77.1561 ;13
DispBr.1': v77.70, #TP25.1i ;13

DispBr.1': v05.5i 114 EnDispBr2-38': u71.13i, u71.80 112
EnDispBr2-3B8"': v23.7i ;13
DispBr.2': v23.60, #TP26.1i ;13 EnDispBr2-3B': v49.,71 113

DispBr.2': v20.2i ;14 :
’ EnLRotn': v81.131i, v82.13i ;08
DispBr.3A': vO07.60, #TP27.1i ;13 EnLRotn': v88.1314, v80.13i

DispBr.3A': v20. 41 114 EnLRotn': u33.80 ;12

DispBr.3B': v49.60, #TP28.11 ;13 EnterKernel': u52.140, #TP176.11 ;11
DispBr.3B': v20.3i1 ;14 EnterKernel': u44.4i 317

DPReq': EB85, u73.21i ;16 EOCt1e«': v89.110, E126 ;11

DRef': v38.4i, u34.1lo, v86.17i ;18 EOData«': v67.110, E23 ;11

DRef: v86.30, u70.13i ;18 EORound: E89, u73.15i ;16

EICt1«': v67.100, E123 ;11 EReq': E86, u73.4i ;16

EReq': u88.4i 327
EKErr.0': v60.2i ;09

EKErr.0': #TP81.14, v02.120 ;17 EStrobe': v79.70, E35 ;11
EKErr.0': u45.6i
EKErr.0': wu0l1,160 ;28 ExitKernel': ub2.150, #TP174.1i 111

ExitKernel': u44.3i 117
EKErr.1': v60.4i ;09

EKErr.1': #TP82.11, v02.150 ;17 : ExtPwr: J2.14, f01.60, J2.15 ;36
EKErr.1': wu45.5id ExtPwr: J1.05, J1.06 ;38
EKErr.1': u0l1.170 ;28
F.O0: ug1.310 ;03
EKTrapc2': v92.31i, v92.11i 114 F.0: v07. 41 ;13
EKTrapc2': v92.51 ;14 '
EKTrapc2': v91.31, v91.11i ;14 " Feq0: v21.13i, u80.110 ;03
EKTrapc2': v91.5i ;14 FeqO: v08.110 ;03
EKTrapc2': v90.31i, v90.11i ;14 FeqO: v09.110 ;03
EKTrapc2': v90.5i1 114 ‘ ' FeqO: u8l.110 ;03
EKTrapc2': v93.3i, v93.11i 114 FeqO: v07.3i ;13
EKTrapc2': v93.5i ;14 FeqO: #R1, 21 ;217
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FneO: v21.120 ;03

FneO: v07.2i ;13
FPCLK: J1.04 ;38

FPCLK: u46.120 ;38
FPCLK: wu21.350 ;40
FPCLK: u20.350 ;40
FPI.0: v03.2i 136
FPI.0: J1.07 ;38

FPI.1: v03.4i ;36
FPI.1: J1.08 ;38

FPI.2: v03.6i 136
FPI.2: J1.09 ;38

FPI.3 v03.8i ;36

FPI.3 J1.10 ;38

FPS.0: v03.134i ;36
FPS.0: ~u21.660 ;40
FPS.0: u20.660 ;40

FPS.1 v03.156i ;36

FPS.1 u21.670 ;40

FPS.1 u20.670 ;40
FPS.2: v03.17i ;36
FPS.2: wu2l.1i 140
FPS.2: u20.1i1 140

f5.0: u67.160 ;10

fS.0: v67.61, v89.61 ;11
fS.0: ub2.51, vb7.51 ;11
fS.0: u34, 104 ;12

fS.0: u71.2i 112

fS.1: u67.190 ;10

fS.1: ub2.61, vb7.61 ;11
fS.1: v67.51, v89.51 ;11
fS.1: u34,9i 112

fS.1: u71.1i 112

fS.2' u68.110 ;10

fs.2' v79.51, v87.51 ;11
fs.2' ul8.6i s 11

fs.2' u33d.12i ;12

fs.2' u34.51 ;12

fS.2: u68.100 ;10

fS.2: u3d2. 4i ;11

fS.2: u33.1li ;12

fS.2: ub3.10i ;12

fS.2: u20.460 ;40

fS.3' u68.140 ;10

fS.3' v87.4i ;11

.
LY
.

fS.3'
fS.3

fS.3:
fS.3:
£S.3:
S.3:
£5.3:
fS.3:
£X.0:
£X.0:
fX.0:
fX.1:
fX.1:
fX.1:
fX.2:
fX.2:
fX.2:
fX.3:
fX.3:
fX.3:
fY.0

fY.O0

fY.o

fY.0

fY.0:
fY.0:
fY.o:
fY.0:
fY.0:
fY.0:
fY.O0:
fy.1:
fy.1:
fY.1:
fy.1:
fy.1:
fy.1:
fy.1:
fY.1:
fy.1:
fy.1:
fy.1:
fy.1:
fy.1:
fY.2:
fy.2:
fY.2:
fy.2:
fY.2:
fY.2:

u33.13i ;12
u2l.460 ;A0
u68.150 ;10
ul8.51i, u32.5i ;11
v79.61 111
u34. 44 112
u3d3.2i ;12
ub3.91 112
u30.20 ;10
ulb.61 111
u84.21i, u3bs.2i ;156
u30.50 310
uls,3i 111
u84.14i ;156
u30.60 ;10
ulbs.21i ;11
u84.15i ;156
u30.9%0 110
ulbs.1i ;11
u84.1i 115
u68.6o0 ;10
v67.41 ;11
v89.4id ;11
u71.9i ;12
v46.,21 109
u68.70 ;10
ub2.4i ;11
v67.4i i 11
u71.4i 112
Ji1.12 ;38
ud6.51 138
va6.51 ;09
ué7.9o0 ;10
ub2.3i 111
vH7.31 ;11
v67.3i s 11
v89.3i s 11
u71.124i ;12
v07.9i1 :13
v49.,91 ;13
v23.91 113
J1.13 ;38
u20.470 ;40
u21.470 ;40
v46.11i ;09
u67.120 ;10
ub2.2i s 11
vb7.2i 111
v67.21 111
v89.2i ;11
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fy.2: v07.101 ;13 fZL.0: ub3.11i ;12
fY.2: v49.1041 ;13 fzZL.0: v95.70 138
fy.2: v23.101 ;13
fy.2: J1.14 ;38 GND: ug1.30i ;03
fY.2: u21.390 ;40 GND: u80.30i ;03
fy.2: u20.390 ;40 . GND: v08.,301 ;03
GND: v09.30i ;03
fY.3: va6.144i ;09 GND: uB80.404i ;03
fY.3: u67.150 ;10 GND: v09.40i 03
fY.3: ub2.1i 111 GND: v08.401 ;03
fY.3: v67.1i1 111 GND: u81.40i ;03
fy.3: v67.11 +11 GND: vd2.19i ;06
fY.3: v89.1i s 11 GND: v69.191i ;06
fY.3: v07.11i ;13 GND: v41,191 ;056
fY.3: vd9.11i ;13 GND: v68.191 ;06
fy.3: v23.11i ;13 GND: v91.144, u9l.114, u9l.6i s05
fY.3: v77.1id 113 : GND: - ud1.3i
fY.3: J1.15 ;38 GND: v568.151 ;05
fY.3: u21.400 ;40 : GND: v42.187i ;08
fY.3: u20.400 ;40 GND: v68.181 ;05
GND: v41.18i ;05
7.0 v856.21 ;09 GND: v69.18i ;05
fZ.0: u30.120 ;10 GND: va8.2i ;06
f2.0: u33.9i ;12 GND: va7.21 ;06
GND: ut1l.15i ;07
fz.1: v85. 41 ;09 ~ GND: u43.15i ;07
fZ.1: u30.150 ;10 GND: u61.10i ;07
fz.1: ul8.3i 111 GND: ud43.10i ;07
fz.1: v87.31 311 GND: v38.131 ;07
fZ.1: v79.3i +11 GND: u61.8i 107
fZ.1: u32.3i 111 GND: ud3.8i 107
fZ.1: u33.44, u33.10i ;12 GND: v65.11 107
GND: v61.11i, v61.134, v61,1561 ;08
fz.2: v81.91, v82.91, v88.91 ;08 _ GND: v61.174i, v39,11i, v39.13i
f2.2: v80.9i GND: v39.151, v39.17i
f7.2: v59.11 ;09 GND: v59.1314, v59.101i, v59.6i ;09
fz.2: v85.61 +09 ' GND: v59.3i
f2.2: u30.160 ;10 GND: v46.131, v46.101, v46.61 ;09
f2.2: ul8.2i 111 GND: va6.3i
fz.2: v87.2i ;11 » GND: v16.1i ;10
fz2.2: v79.21 s 11 GND: ub7.1i 110
f2.2: u32.21i ;11 GND: u30.1i ;10
GND: vi7.1i ;10
f7.3: v81.101, v82.104, v88.101 ;08 GND: ulb. 4i 111
f2.3: v80.101 GND: ulbs.51 311
fZ.3: v85.81 ;09 GND: u48.3i ;14
f2.3: u30.190 ;10 GND: u84.13i ;15
fz.3: ul8.1li ;11 GND: vd5.13i ;16
f2.3: v87.11 111 GND: v74.13i ;156
fZ.3: v79.1i ;11 GND: v75.131 ;156
f7.3: u32.1li s 11 GND: vd4,13i ;16
GND: v74.2i ;156
fZH.0: v79.4i ;11 GND: v75.21 ;156
fZH.0: ul8.4i 111 GND: va4 ., 2i 115
fZH.0: v95.20 ;38 : GND: va5.21 ;156
; - GND: v63.13i ;16
fzL.0: v87.6i ;11 GND: ud9.1i ;16
fZL.0: u32.6i1 111 GND: v63.14i ;16
fZL.0: u33.6i 112 GND: udd.15i ;17
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GND: ud5.2i 317 GND: #C95.10, #C45.10, #C123.10

GND: ul6.1561 ;17 . GND: #C69.10, #C70.10, #C71.10 ;37

GND: ud44a,131i ;17 GND: #C54,.10, #C55.10, #C56.10

GND: ul6.13i ;17 GND: #C57.10, #C58.10, #CHh9.10

GND: udd.14i ;17 GND: #C37.10, #C38.10, #C39.10

GND: ul6é.14i ;17 GND: #C40.10, #C41.10, #C42.10

GND: ud45,10i ;17 GND: - #C99.10, #C100.10, #Cl01.10 ;37

GND: ud5.8i 317 GND: #C102.10, #C103.10, #C104.10

GND: u70.314, u70.21i ;18 GND: #C81.10, #C82.10, #C83.10

GND: v97.3id 118 GND: #C84.10, #C856.10, #C86.10

GND: v70.19i ;19 GND: #C66.10, #C67.10, #C68.10

GND: v70.1i 119 GND: #C3.10, #C89.10, #C72.10 ;37

GND: v71.191i ;19 _ GND: #C73.10, #C75.10, #C46.10

GND: v71.1i 319 GND: #CA4.10, #CbH2.10, #Ch3.1o

GND: u22.131i ;24 GND: #C114.10, #C115.10, #C116.10

GND: u23.131 ;24 GND: #C117 .10, #C118.10, #C119.10

GND: u24.131 ;24 GND: #C9.10, #C50.10, #C20.10 ;37

GND: u25.131 ;24 GND: #C19.10, #C18.10, #Cl16.10

GND: u26.131 ;24 GND: #C10.10, #C29.10, #C32.10

GND: u27.131 ;24 GND: #C8.10, #C6.10, #C31.10

GND: u29.8i ;24 GND: #C7.10, #Cbh.10, #C4.10

GND: u29.10i ;24 GND: #C142 .10, #C143.10, #C144.10 ;37

GND: v19.101, v19,7i 126 GND: #C132.10, #C146.10, #C13.10

GND: u04.1i ;26 GND: #C14.10, #C156.10, #C30.10

GND: ul3d.4i ;26 GND: #C63.10, #C77.10, #C90.10

GND: u01.914 ;28 GND: #C51.10, #C93.10, #C28.10

GND: u05.11 ;28 ‘ GND: #C126.10, #C125.10, #C49.10 ;37

GND: u05.110 ;28 GND: #C140.10, #C139.10, #C138.10

GND: u01.21 ;28 GND: #C135.10, #C136.10, #C137.10

GND: u01.190 ;28 GND: #C151.10, #C152.10, #C150.10

GND: u01.120 ;28 GND: #C148.10, #Cl141.10, #C147.10

GND: u05.101i ;28 GND: v95.61 ;38

GND: vo4.11d 129 GND: J1.02, J1.01, J1.20, J1.03 ;38

GND: ub4.1i 129 GND: v95.12i ;38

GND: v02.1i 129 GND: u21.171 ;40

GND: u28.1i 129 GND: u21.33i ;40

GND: v86.191 ;29 : GND: u21.680 ;40

GND: v86.11 ;29 GND: u21.510 ;40

GND: v01.204, v01.1i, v01.30i ;30 GND: u21.420 ;40

GND: v01.254, v01.13i, v01.28i GND: u20.420 ;40

GND: vb6.1id +30 GND: u20.510 ;40

GND: v18.14i ;32 GND: u20.680 ;40

GND: v18.13i ;32 GND: u20.331i ;40

GND: v06.141 ;32 GND: u20.17i ;40

GND: v96.131 ;32 GND: #C109.10, #C128.10, #C108.10 ;41

GND: v00.14i ;32 GND: #C131.10, #C124.10, #C112.10

GND: v00.137i ;32 GND: #C121.10, #C120.10, #C110.10

GND: v00.51 ;32 GND: #C122 .10, #C134.10, #C127.10

GND: u04.131 ;36 GND: #C130.10, #C129.10, #C133.10

GND: u65.11 ;36 ' GND: #C145.10, #C47 .10, #C65.10 ;41

GND: u65.19i ;36 , GND: #C61.10, #C88.10, #C87.10

GND: v40,.11 ;36 _ GND: #C94.10, #C106.10, #C96.10

GND: u83.1i1 136 GND: #C79.10, #C80.10, #C43.10

GND: J2.37, J2.19, J2.18, J2.17 ;36 GND: #C1563.10, #C98.10, #C113.10

GND: ub1.8i ;36 GND: #C74.10, #C107 .10, #C48.10 ;41

GND: #C22 .10, #C23.10, #C24.10 ;37 ) GND: #C17.10, #C21.10, #C149.10

GND: #C25.10; #C26.10, #(C27.10 GND: #C34.10, #C35.10, #(C33.10

GND: #C78.10, #C105.10, #C92.10 ~  GND: #C36.10, #C111.10, #C60.10

GND: #C91.10, #C97.10, #C76.10 GND: #C62.10, #C1.10, #C64.10
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GND: #C155.10, #C154.10, #C158.10 ;41 IBDisp': ub2.120, #TP177.1i ;11

GND: #C157.10, #C2.10 '

GND: E10, E20, E30, E40 142 IBEmptyErr': wu87.60, u3l.41i ;10

GND: E110, E120, E130, E140 ;42

GND: EQ0, EB0, E70, E6GO 142 IBEmptyErr: v38.50 ;07

GND: F190, E180, E170, E160 ;42 IBEmptyErr: u87.5i ;10

GND: u02.8i ;42 IBEmptyErr: u45.15i ;17

GND: u42.10i ;42

GND: #C12.24, #C11.21 ;42 1BFront«: wu6l.11o, #TP16.11i ;07
IBFront«: v04.12i ;18

GoodIBDispc2: u6l.120, #TP17.1i ;07

GoodIBDispc2: v43.1i ;14 1BPtr.0: #TP172.14, ub4.20, u6l.6i ;07

GoodIBDispc2: v91.41 114 IBPtr.0: u43.61i, v38.1i1

GoodIBDispc2: v92.4i 114 . IBPtr.0: v60.61 ;09

GoodIBDispc2: v93.4i ;14

GoodIBDispc2: v90. 41 114 IBPtr.1: #TP173.1i, u64.50, ubl.5i ;07

GoodIBDispc2: u28.17i ;28 IBPtr.1: u43.51, v38.12i
IBPtr.1: v60.81 ;09

GoodIBDispc3: u28.160, u01l.1i ;28 IBPtr.1: ud8.131i ;14

hib: v22.60, u70.5i ;18 IBPtr«0': wu61.1i, u43.1i ;07
IBPtr«0' ul8.130, #TP180.11 ;11

1B.0: . v65.20, #TP8.1i ;07

I1B.0: v69.21 ;09 IBPtrel’ u61.21, u43.2i ;07

1B.0: v64,2i ;09 IBPtret! ul8.140, #TP179.11 ;11

1B.0: v43.3i ;14
IB«': ub1.174, u43.17i ;07

IB.1: v65.50, #TP9,1d ;07 IB«': ub2.90 ;11

IB.1: vb69.51 ;09 IB«': u35.561 ;18

1B.1: v64.51 ;09

1B.1: v43.61 ;14 INIA.00: ud8.2i ;14
INIA.00: v53.30 ;19

1B.2: v65.60, #TP10.14i ;07 INIA.00: #TP123.14, v28.120 ;20

1B.2: v69.11i ;09 INIA.00: u58.120 ;21

IB.2: v64.111 ;09 INIA.00: ug95,120 ;22

1B.2: v43.10i ;14 INIA.0O: u25,.9i 124
.INTIA.00: u08.1i ;25

18.3: v65.90, #TP11.14 ;07

1B.3: vb69.141 ;09 INIA.O1: u48.51 114

1B.3: v64.14i ;09 INIA.O1: v53.50 119

1B.3: v43.131 ;14 INIA.O1: #TP124.14, v28.130 ;20
INIA.O1: ub8.130 ;21

1B.4: v65.120, #TP12.14 ;07 INIA.O1: u95.130 ;22

1B.4: v64.3i ;09 INIA.O1: uz25.101 ;24

IB.4: v91.61 ;14 INIA.O1: ul2.1i 126

I1B.5: v65.150, #TP13.11 ;07 INIA.02: u48.11i ;14

I1B.5: v64.61 ;09 INIA.02: v563.70 ;19

IB.5: v92.61 ;14 INIA.02: #TP126.13, v28.140 ;20
INIA.02: ub8.140 ;21

1B.6: v65.160, #TP14.11i ;07 INIA.02: u95.140 ;22

1B.6: v64,101 ;09 INIA.02: u25.111 ;24

I1B.6: v90.61 ;14 INIA.02: u09.1i 125

1B.7: v65.190, #TP15.11 ;07 INIA.03: ud8.14i ;14

IB.7: v64.131i ;09 INIA.03: v53.90 ;19

IB.7: v93.61 114 INIA.03: #TP126.114, v28.160 ;20
INIA.03: ub8.150 ;21

IBDisp': u1.7i, ud3d.7i ;07 INIA.03: u95.160 ;22
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INIA.O03: u26.12i ;24
INTIA.O03: ubs4.1i ;25
INIA.04: va3.2i 114
INIA.O4: v54.30 ;19
INIA.O04: v29.120 ;20
INIA.O04: #TP131.114, ub9.120 121
INIA.O4: u96.120 ;22
INIA.O04: u26.9i 124
INIA.O4: u08.151 ;25
INIA.O5: va3.51 ;14
INIA.O5: vb4.50 119
INIA.O05: v29.130 ;20
INIA.05: #TP132.11, ub59.130 121
INIA.O05: u96.130 ;22
INIA.O5: u26.101 ;24
INIA.O05: ut2.15i ;25
INIA.06: v43.11i ;14
INIA.06: vb4.70 119
INIA.06: v29.140 ;20
INIA.06: #TP133.114, ub9.140 ;21
INIA.06G: u96.140 ;22
INIA.O0G: u26.113 ;24
INIA.O06: u09.15i ;25
INIA.07: v4a3.144i ;14
INIA.07: vH4.90 ;19
INIA.O07: v29.150 ;20
INIA.O7: #TP134.,11, ub9.1b0 ;21
INIA.O07: u96.150 ;22
INIA.O7: u26.12i ;24
INIA.O7: ub4.1561i ;25
INIA.O08: vO1.2id ;14
INIA.08: v55.30 119
INIA.08: v30.120 ;20
INIA.08: #1P139.114, u60.120 ;21
INIA.08: u97.120 ;22
INIA.O08: u27.9i 124
INIA.08: u08.141i ;25
INIA.09: v92.2i ;14
INIA.09: vbH5.50 119
INIA.09: v30.130 ;20
INIA.09: #TP140.11, u60.130 121
INIA.09: u97.130 ;22
INIA.09: u27.101 ;24
INIA.09: ul2.144i ;25
INIA.10: v90.2i ;14
INIA.10: v65.70 ;19
INIA.10: v30.140 ;20
INIA.10: #TP141.114, u60.140 121
INIA.10: u97.140 ;22
INIA.10: u27.114i - ;24
INIA.10: u09.144i ;25

INIA.
INIA.
INIA.
INIA.
INIA.
INIA.
INIA.

11:
11:
11:
11:
11:
11:
11:

IntExternal
IntExternal
IntExternal
IntExternal
I0Bank:
I0Bank:
I0Bank:
IOPAddr.13:
I0PAddr.14:
IOPAddr.15:
IOPCt1«':

I0PData.

0:
I0PData.0

—

I0PData.
IOPData.1l:

I0OPData.2:
I0PData.2:

I0PData.3:
I0PData.3:

I0PData.4
I0OPData.

+

10PData.
IOPData.

I0OPData.
IOPData.

[o>] o) [$ )]

~

I0PData.
IOPData.7

I0POData«"':
IOPReq':

IOPReset':
I0PReset':

I0OPWait:
IOPWait:

v63.120
ul3d.131,
ul3d.1i

: u06.50
: E192,

. E94,
: u08.50
: ul2.50

: E95,
: u09.50

: E195, v70.11i
: ub4.bo

v93.2i
vb65.90 19
v30.150 ;20
#TP142.114, u60.150
u97.150 ;22
u27.12i ;24
ub4.14i ;25

114

': u85.13i
u8s.8i
v03.,114

J1.11 ;38

;24
127
;36

LY
.
LN
.

L
.

116

ul3.1214, ul3.5i

E176, v71.13i ;19

E77, v71.11i ;19

E177, v73.11i ;19

v67.140, E121 ;11

: £92, v70.21 ;19

;25
v70.4i ;19
ul0.50 125
E93,
u07.50

v70.61 ;19
125

v70.81
126

E193,
ull.50

;19

v70.17i
1256

;19

F194, v70.151
;25

;19

v70.13i
125

;19

+19
125
E21

v67.150, 111

E84, u73.31 ;16

v19.11
132

E117,
ul4.2i

126

u44.7i 17

£189, u70.10i ;18

121
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KCmd«': v89.100, E27 ;11 Mesalnt: ud8.10i ;14
Mesalnt: #TP78.14, u29.51, u64.160 ;24
KCtle': v67.120, E122 ;11 .
MesaIntRq': ub2.110, #TP178.11i ;11
KernReq': u73.5i ;16 MesalntRq': u29.71 124
KernReq': wu44.1i, v94.160 317
KernReq': #TP93.1i MFLG': v33.120 ;30
MFLG': v96.51, v18.51 ;32
KOData«': v67.130, E22 ;11
MP.O: v56.190, v01.161 ;30
KReq': EB87, u73.71 ;16
MP.1: v66.160, v01.17i ;30
KStrobe': v79.110o, E133 ;11
MP.2: vb6.150, v01.,181 ;30
Link.0"': v05.11 ;14
Link.0': ug6.3o ;15 MP.3: v66.120, v01.191i ;30
Link.1': v05. 41 114 MP.4: v56.90, v01.241 ;30
Link.1': uB6.60 ;16
. MP.5: v66.60, v01.23i ;30
Link.2': v20.137i ;14 '
Link.2"': ug6.8o ;16 MP.G: vb6.560, v01.22i ;30
Link.3': v20.51 114 MP.7 v66.20, v01.211 ;30
Link.3': ug6.11o ;15
MS.0: v22.21 ;118
11b: u70.6i, v38.60, u70.4i ;18 MS.0: u3b.131i ;18
MS.0: u70.12i ;18
MapRef: u50.60, E15 ;12 MS.0: u06.13i ;25
MS.0: vi9.110 ;26
MapRefX': wul6.100 ;11 MS.0: u05. 41 ;28
MapRefX': wub0.5i 112 MS.0: v36.131 ;36
MapRefY': v567.140 ;11 MS.1: u3d5.12i ;18
MapRefY': u50.4i _ ;12 MS.1: u70.11i ;18
. MS.1: ul0.13i ;256
MarPgCross': u72.80, u3l.5i ;10 MS.1: v19.120 ;26
MarPgCross': v20.1i ;14 MS.1: u06.3i 128
MS.1: v36.11i ;36
MAR«': #TP23.11i, v94.20, u87.3i
NextDesMpSt.O0: v18.90, v33.31 ;32
MARe: u87.4o0 ;10
MAR«: u72.10i ;10 NextDesMpSt.1: v18.100, v33.4i ;32
MARe: u34.13i ;18
NextDesMpSt.2: vi8.110, v33.7i 132
MAS': v01.274i ;30
MAS': ugds.2o0 132 NextDesSpST.0: v00.90, v33.141 ;132
MCtle': v89.130, E115 ;11 NextDesSpSt.1: v00.100, v33.17i ;32
MDS': v01.264 ;30 NextDesSpSt.2: v00.110, v33.187 ;32
MDS': u85.70 132
NIA.0O0': ud7.20 ;126
mem: u67.60, E113 ;10 NIA.00': #TP152.11, u66.51 ;27
MemErrc3: E166, u31.9i 117 NIA.01': ud7.70 ;26
NIA.O01': #TP153.11, u66.61 ;27
Mesalnt: ubl.4i, ud3d.4i ;07
Mesalnt: v07.1i ;13 NIA.02': ud47.100 ;26
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NIA.02': #TP154.114, u66.71 ;27 NIAX.06': v75.61, v76.160 ;156
NIAX.06': v73.160 ;19
NIA.03': u47.150 ;26
NIA.03': #TP1556.114, u66.8i ;27 NIAX.07': v75.41, v76.190 115
NIAX.07': wu3b5.1i ;156
NIA.04': u82.20 ;26 NIAX.07': v04.4i ;18
NIA.04': #TP156.14, u98.11i ;27 NIAX.07': v73.140 ;19
NIA.05': ug2.70 ;26 NIAX.08': wv44.12i, u84.12i, v62.20 ;15
NIA.05': #TP157 .14, u98.21i ;27 NIAX.08': v73.120 ;19
NIA.Q6': u82.100 ;26 NIAX.09':; v44.104, u84.10i, v62.50 ;15
NIA.06': #TP158.11, u98.31 ;27 NIAX.09': v73.30 ;19
NIA.07': u82.150 ;26 NIAX.10': v44.614, u84.61, v62.60 ;15
NIA.Q7': #TP169.114, u98.41i ;27 NIAX.10': v73.50 119
NIA.08': v31.20 ;26 NIAX.11': v44.44i, u84.4i, v62.90 ;15
NIA.08': #TP160.1i, u98.51 ;27 NIAX.11': v73.70 ;19
NIA.09': v3l.70 ;26 Nibble': va6.1561 ;09
NIA.09': #TP161.11, u98.61i ;27 Nibble': v85. 1i ;09
. Nibble': ud6.11i ;12
NIA.10': v31.100 ;26 Nibble': u34.60 ;12
NIA.10': #TP162.114, u98.7i ;27 Nibble': ud6. 11 ;38
Nibble': u46.31 138
NIA.11': v31.150 ;26 : Nibble': v32. 41 ;38
NIA.11': #TP163.11, u98.8i ;27 .
NstackP.0: u89.3i ;056
NIABank.0': ul3.20 ;26 NstackP.0: ul7.100, v66.4i ;06
NIABank.0': u66.1i 127
NstackP.1: uB89.6i ;056
NIABank.1': ul3.70 126 NstackP.1l: ul7.130, v66.5i ;06
NIABank.1': u66.2i 127
NstackP.2: u89.11i ;05
NIABank.2': ul3.100 ;26 NstackP.2: ul7.1l0, v66.12i ;06
NIABank.2': u66.3i 127
NstackP.3: u89.141i ;05
NIABank.3': ul3.150 ;26 NstackP.3: ul7.40, v66.13i ;06
NIABank.3': u66.4i 127
Nt.O: v75.144, v74.144, v44.141 ;15
NIAX.00': v74.12i, v76.20 ;15 Nt.O: va5.14i ;15
NIAX.00': v72.90 ;19 Nt.O0: #TP70.114, v85.30, u73.110 ;16
Nt.O: ud9.3i
NIAX.01': v74.1014, v76.50 ;15 ~Nt.O0: v63.31 116
NIAX.01': v72.120 ;19 Nt.O: v72.20 :19
NIAX.02': v74.61, v76.60 ;15 Nt.1: v75.1514, v74.1514, v44.15i ;15
NIAX.02': v72.150 ;19 Nt.1: v45.154% ;156
Nt.1: #TP71.14, v85.50, u73.120 ;16
NIAX.03': v74.449, v76.90 ;15 Nt.1: ud9.4i
NIAX.03': v72,160 ;19 Nt.1: v63.4i ;16
Nt.1: v72.50 ;19
NIAX.04': v75.121, v76.120 ;15
NIAX.04': v72.190 ;19 Nt.2: v75.1i, v74.1i, v44.1i ;156
Nt.2: vdh5,1i ;156
NIAX.05': v75.101i, v76.150 ;15 Nt.2: #TP72.1i, v85.70, u73.130 ;16
NIAX.05': v73.180 ;19 Nt.2: ud9.7i ‘
Nt.2: v63.7i ;16
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Nt.2: v72.60 ;19 pAlwaysClk': u69.2i ;30
pAlwaysClk': u69.107 ;30
Nt=Emu: #TP73.11i, v85.90, u73.140 ;16 pAlwaysCik': wu69.12i ;31
Nt=Emu: u49.8i pAlwaysClk': u69.4i ;36
Overflow: u81.340 ;03 paS.0: v17.13i ;10
Overflow: v49.12i ;13 paS.0: u31l.1i ;10
paS.0: v51.180 ;19
paD.0: v16.13i ;10 paS.0: #TP103.14, v11.120 ;20
paD.0: vb1.70 ;19 paS.0: u37.120 ;21
paD.0: #TP109.11, v26.140 ;20 paS.0: u75.120 ;22
paD.0: ub6.140 ;21 paS.0: wu23.1i 124
paD.0: u93.140 ;22 paS.0: u06.31 125
paD.0: wu23.11i ;24
paD.0: u09.3i ;25 paS.1: wv17.14i ;10
paS.1: u99.4i ;10
paD.1: v16.14i ;10 paS.1: vb51.160 ;19
paD.1: v51.90 ;19 paS.1: #TP104.14, v11.130 ;20
paD.1: #TP110.11, v26.150 ;20 paS.1: u37.130 ;21
paD.1: ub6.150 ;21 paS.1: u75.130 ;22
paD.1: wu93.150 ;22 paS.1: u23.2i 324
paD.1: wu23.12i ;24 paS.1: ul0.3i1 ;25
paD.1: ub4.3i 125
pasS.2: v17.17i ;10
paF.0: u67.37% ;10 paS.2: u99.5i ;10
paF.0: v561.120 ;19 paS.2: v51.140 ;19
paF.0: #TP106.1i, v11.150 ;20 paS.2: #TP105.114, vil.140 ;20
paF.0: u37.150 ;21 paS.2: wu37.140 ;21
paF.0: u76.150 ;22 paS.2: wu76.140 ;22
paF.0: u23.8i ;24 paS.2: u23.41 124
paF.0: ul1.3i 125 paS.2: u07.3i 125
paF.1: v16.17i ;10 paSh.0: u31.30, v17.18i ;10
paF.1: wu99.12i ;10
paF.1: vb1.30 ;19 pByte': v95.11, v32.30 ;38
paF.1: #TP107.1i, v26.120 ;20
paF.1: ub6.120 ;21 pcl6': ub2.9i ;04
paF.1: wu93.120 ;22 pclé': v49.2i ;113
paF.1: u23.9i ;24 pcl6': u44.5i, ub4.120, #TP94.1i ;17
paF.1: u08.3i ;25
pCIN-SE-wrSU: u68.4i ;10
paF.2: v16.18i ;10 pCIN-SE-wrSU: v62.160 ;19
paF.2: u99.13i ;10 pCIN-SE-wrSU: #TP112.11, v12.130 ;20
paF.2: vb51.50 ;19 pCIN-SE-wrSU: u38.130 ;21
paF.2: #TP108.11, v26.130 ;20 pCIN-SE-wrSU: u76.130 ;22
paF.2: ub6.130 ;21 pCIN-SE-wrSU: u24.2i ;24
paF.2: u93.130 ;22 pCIN-SE-wrSU: ul0.2i ;25
paF.2: u23.107i ;24
paF.2: wul2.3i 125 pCSWE.a' E81, v71.2i ;19
PageCross: u50.30, #TP2.1i ;04 pCSWE.b': E181, v71.4i ;19
PageCross: u72.9i ;10
PageCross: v23.12i ;13 pCSWE.c' E82, v71.614 ;19
pAl1TowMDRe: u31l.60, v94.41 ;10 pCSWE.d': E182, v71.8i ;19
pAlwaysCik': v05.13i, v05.10i ;18 pCSWE .e' E83, v71.17i ;19
pAlwaysClk': v21.3i, v21.5i
pAlwaysClk': v97.1o, v21.1i pCSWE.f': E183, v71.15i ;19
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pfS.3: wu24.12i ;24
PCtle«': v89.140, E128 ;11 pfS.3: wub4.2i 125
pDesMpError: v18.120, v33.8i 132 pfXx.0: u30.3i 110
pfX.0: v54.180 ;19
pEKO': #TP85.11, u45.130, v02.131i ;17 pfX.0: v14.120 ;20
pfX.0: #TP127.1i, u40.120 ;21
pEK1': #TP86.11, u45.140, v02.144 ;17 pfX.0: u78.120 ;22
pfX.0: wu26.1i 124
pEKT: #T7P83.114, u4b.11l0, v02.7i ;17 pfX.0: u06.156i ;25
pEKT: #TP84.114, u45.120, v02.81 ;17
pfX.1: u30.41 ;10
pEnableSU: u67.4i ;10 pfX.1: vb54.160 ;19
pEnableSU: v52.140 ;19 pfX.1: v14.130 ;20
pEnableSU: #TP113.1i, vli2.140 120 pfX.1: #TP128.11, u40.130 121
pEnableSU: u38.140 ;21 pfX.1: wu78.130 ;22
pEnableSU: u76.140 ;22 pfX.1: u26.21 124
pEnableSU: u24.4i 124 pfX.1: wul0.1564 ;25
pEnableSU: u07.2i 1256
pfX.2: u30.7i ;10
pEP: v52.180 ;19 pfX.2: vb54.140 ;19
pEP: #TP111.14, v12.120 ;20 pfXx.2: vl4.140 ;20
pEP: u3d8.120 ;21 pfX.2: #TP129.11i, u40.140 ;21
pEP: u76.120 ;22 pfX.2: wu78.140 ;22
pEP: u24.1i ;24 pfX.2: u26.4i ;24
pEP: u06.21 125 pfX.2: wu07.15i ;25
pfS.0: u67.17i ;10 pfX.3: u30.8i ;10
pfS.0: vb52.30 ;119 pfX.3: vb4.120 ;19
pfS.0: #TP115.17, v27.120 ;20 pfX.3: vi4.150 ;20
pfS.0: ub7.120 ;21 pfX.3: #TP130.14, u40.160 ;21
pfS.0: u94.120 ;22 pfX.3: wu78.150 ;22
pfS.0: u24.9i ;24 pfX.3: u26.8i 124
pfS.0: u08.2i ;25 pfX.3: wull.16i ;25
pfS.0: v32.2i ;38
pfY.0: wu68.51 ;10
pfS.1: u67.18i ;10 pfY.0: v53.180 ;19
pfS.1: vb62.50 ;19 pfY.0: #TP119.1i, vi3.120 ;20
pfS.1: #TP116.1i, v27.130 ;20 pfY.0: wu39.120 ;21
pfS.1: ub7.130 ;21 pfY.0: wu77.120 ;22
pfS.1: u94.130 ;22 pfY.0: wu25.1i ;24
pfS.1: u24.10i ;24 pfY.0: u06.1i 125
pfS.1: ul2.2i 125
pfS.1: v32.1i ;38 pfY.1l: u67.8i ;10
pfY.1: v53.160 ;19
pfS.2: wu91.1i, u89.1i ;05 pfY.1: #TP120.1i, v13.130 ;20
pfS.2: u68.12i ;10 pfY.1: u39.130 ;21
pfS.2: vb2.70 ;19 pfY.1: u77.130 ;22
pfS.2: #TP117.1i, v27.140 ;20 pfY.1: u25.2i ;24
pfS.2: ub7.140 ;21 pfY.1: ul0.1i 125
pfS.2: u94.140 ;22
pfS.2: u24.11i ;24 pfY.2: u67.13i ;10
pfS.2: u09.2i ;25 pfY.2: v53.140 ;19
pfY.2: #TP121.1i, vi3.140 ;20
pfS.3: u68.13i ;10 pfY.2: u39.140 ;21
pfS.3: vb62.90 ;19 _ pfY.2: u77.140 ;22
pfS.3: #TP118.11, v27.160 ;20 pfY.2: u26.4i 124
pfS.3: ub7.150 ;21 pfY.2: u07.1i 125
pfS.3: u94,150 ;22
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pfY.3: w67.14i ;10
pfY.3: v53.120 ;19 PI.5: J2.36, v36.151 ;36
pfY.3: #TP122.114, v13.150 ;20 P1.5: ub1.7i ;36
pfY.3: wu39.150 ;21
pfY.3: u77.160 ;22 pIBPtr.0: u64.31 ;07
pfY.3: u25.8i 124 pIBPtr.0: wu43.11o, #TP20.11i ;07
pfY.3: wull.1i ;25 :
pIBPtr.1: ub64.4i ;07
pfZ.0: v58.3i ;056 pIBPtr.1: u43.120, #TP21.11 ;07
pfZ.0: wu30.13i ;10
pfz.0: v55.180 ;19 PI0.0: J2.01, ul9.180, v35.21 ;36
pfz.0: v15.120 ;20 P1I0.0: wubl.150 ;36
pfZ.0: #TP135.11, u4l.120 ;21
pfZ.0: wu79.120 ;22 PI0.1: J2.02, ul9.160, v35.41 ;36
pfZ.0: wu27.1i 124 PI0O.1: wub1.140 ;36
pfz.0: u06.143i ;25
pfZ.0: v95.41, v95.51 ;38 PI10.2: J2.03, ul9.140, v35.61 ;36
PI0.2: ub1.130 ;36
pfZ.1: v58.6i ;056
pfZ.1: u30.14i ;10 PI0.3: J2.04, ul9.120, v35.81 ;36
pfZ.1: v55.160 ;19 PI1I0.3: wubl.120 ;36
pfZ.1: vi15.130 ;20
pfz.1: #TP136.11, u41.130 ;21 PI0.4: J2.05, ul9.30, v35.177 ;36
pfZ.1: u79.130 ;22 PIO.4: wu51.110 ;36
pfzZ.1: u27.2i 124
pfZ.1: wul0.14i ;25 PI0.5: J2.06, ul9.50, v35.161 ;36
PI0O.5: wub1.100 ;36
pfz.2: v58.10i ;05
pfZ.2: u30.17i ;10 PI0.6: J2.07, ul9.70, v35.131 ;36
pfz.2: vb65.140 ;19 PI0.6: wub1.90 ;36
pfz.2: v15.140 ;20 ,
pfZ.2: #TP137.11i, u4l.140 ;21 PI0.7: J2.08, ul9.90, v35.111 ;36
pfZ.2: wu79.140 ;22 PI0.7: wubl.1i ;36
pfZ.2: u27.4i 124
pfz.2: u07.143i ;26 pKR': #TP91.14, ud4.90, v94.17i
pfz.3: v58.131 ;056 pLink.0': #TP57.11i, u84.110 ;15
pfZ.3: u30.18i ;10 pLink.0': u86.2i
pfZ.3: vb5.120 ;19
pfZ.3: v15.150 ;20 pLink.1': #TP58.11, u84.90, u86.5i ;15
pfz.3: #TP138.11, u4l.150 ;21
pfZ.3: wu79.150 ;22 pLink.2': #TP59.1i, u84.70 ;15
pfZ.3: u27.8i 124 pLink.2': u86.10i
pfZ.3: wull, 147 ;25
pLink.3': #TP60.1i, u84.50 ;15
PI.O: J2.09, v36.2i ;36 pLink.3' u86.131
PI.O0: ubl.2i 136
pMAR«': u31.21, u99.1i, u72.60 ;10
PI.1: J2.10, v36.4i ;36 pMAR«': v94,3i
PI.1: ub1.3i ;36
: pMAS': v96.90, uB85.41 ;32
PI.2: J2.11, v36.6i ;36
PI.2: ub1l.4i ;36 pMDS': v96.100, u85.5i ;32
PI.3: J2.12, v36.8i ;36 pME: u3di.80, u64.7i ;17
PI.3: ub1.5i 136
pmem: u67.7i1 ;10
PI.4: J2.13, v36.17i ;36 pmem: u72.5i ;10
PI.4: ub1.6i 136 pmem: vb62.120 ;19
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pmem: #TP114.14, v12.150 ;20
pmem: u38.150 ;21
pmem: u76.150 ;22
pmem: uz24.8i 124
pmem: ull.2i 125

pNIA.00': wu48.40, #TP29.1i ;14
pNIA.00': v76.3i ;156
pNIA.00': u47.3i ;126

pNIA.O01': wu48.70, #TP30.11 ;14
pNIA.01': v76.41 ;15
pNIA.O1': wu47.6i ;26

pNIA.02': wu48.90, #TP31.1i ;14
pNIA.02': v76.7i 115
pNIA.02': ud7.11i ;26

pNIA.03': wu48.120, #TP32.11i ;14
pNIA.03': v76.8i ;16
pNIA.03': u47.14i ;26

pNIA.04': v43.40, #TP33.11 ;14
pNIA.04': v76.131 ;15
pNIA.04': u82.3i ;26

pNIA.05': v43.70, #TP34.11 ;14
pNIA.05': v76.14i ;15
pNIA.05': u82.6i ;26

pNIA.06': v43.90, #TP3565.1i ;14
pNIA.06': v76.17i ;15
pNIA.06': wuB82.11i ;26

pNIA.07': v43.120, #TP36.11 ;14
pNIA.07': v76.18i ;15
pNIA.07': u82.14i ;26

pNIA.08': #TP38.1i, v91.80 ;14
pNIA.08': v62.3i ;156
pNIA.08': v31.3i ;26

pNIA.09': #TP40.1i, v92.80 ;14
pNIA.09': v62.4i ;156

PO.1: u65.44, u83.50, J2.22
PO.2': wu6b5.140, J2.25 ;36
P0O.2: u6b.61i, u83.60, J2.24
PO.3': u65.120, J2.27 ;36
P0.3: u65.81, u83.90, J2.26
PO.4': u65.30, J2.29 ;36
PO.4: u6s.171i, u83.120, J2.28
PO.5': u65.50, J2.31 ;36
PO.6: uB5.151, u83.160, J2.30
PO.6': wu6b6.70, J2.33 ;36
PO.6: u65.134, u83.160, J2.32
PO.7': u19.1914, u65.90, J2.35
PO.7': wu04.144 ;36

POData«': v89.70, E28 ;11

Pop: ul7.614, ul7.2i, ul7.15i
Pop: ul7.11id

Pop: u34.3o0 ;12

PopX': wulb5.9o0 ;11

PopX': wu34.1i ;12

PopX': wul6.6i 117

PopZ': wul18.100, #TP181.1i 111
PopZ': u34.2i ;12

PopZ': ul6.5i ;17

PortOutput':
PortOutput':
PortQutput':

u01.180 ;28
ul9.1i, u65.11i
u83,190, J2.34

;36

;36

;36
;136

;06

;36

pNIA.09': v31.6i ;26 Port«': u32.130 ;11
Porte': u87.131i ;36
pNIA.10': #TP42.1i, v90.80 ;14
pNIA.10': v62.7i ;156 . Porte: u87.120, u69.5i 136
pNIA.10': v31.11i ;26
pPC16': #TP192.14, u44.110 ;17
pNIA.11': #TP44.1i, v93.80 ;14 pPC16': u64.13i
pNIA.11': v62.8i ;15
pNIA.11': v31.144 ;26 ppClk: v97.81, v97.61i, E9, v97.2i ;18
PO.0': wu65.180, J2.21 ;36 prA.0: u91.4i ;06
prA.0: v17.3i ;10
P0.0: u65.21, u83.20, J2.20 ;36 prA.0: v50.180 ;19
prA.0: #TP95.11, v25.120 ;20
PO.1': u65.160, J2.23 ;36 prA.0: wu36.120 ;21
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prA.0: u74.120 ;22 prB.3: wu92.150 ;22
prA.0: u22.1i 124 prB.3: wu22.12i ;24
prA.0: u06.4i ;25 prB.3: ub4.4i ;125
prA.1: u91.5i ;06 pRet': u35.30, u86.121, uB86.9i ;15
prA.1: v17.4i 110 ‘ pRet': wu86.41i, u86.1i
prA.1: v50.160 ;19 .
prA.1: #TP96.11, v25.130 ;20 pSDS: v00.,120, u85.12i ;32
prA.1: u36.130 ;21
prA.1: u74.130 ;22 pSE: #7P87.14, ul6.100, u64.8i ;17
prA.1: u22.21 124
prA.1: ul10.4i ;25 Pt.0: u49,120, E64 ;16

Pt.0: v85.17i ;16
prA.2: u91.12i ;05
prA.2: v17.7i ;10 Pt.1: ud9, 150, E164 ;16
prA.2: v50.140 ;19 Pt.1: v85.1567i ;16
prA.2: #TP97.11i, v25.140 ;20
prA.2: u36.140 ;21 Pt.2: u49.160, EGH ;16
prA.2: u74.140 ;22 Pt.2: v85.13i ;16
prA.2: u22.4i ;24
prA.2: u07.4i 4] Pt=Emu: u49.19%0, #TP69.11 ;16

Pt=Emu: v85.111i ;16
prA.3: u91.13i ;06 Pt=Emu: u31.10i ;17
prA.3: v17.8i ;10
prA.3: v50.120 ;19 pTC.0: wvO91.1i, v05.30, #TP37.1i ;14
prA.3: #TP98.11i, v25.150 ;20 pTC.0: v62.13i ;156
prA.3: u36.150 ;21 )
prA.3: u74.150 ;22 pTC.1: v92.11i, v05.60, #TP39.1i ;14
prA.3: u22.8i 124 pTC.1: v62.14i ;15
prA.3: ull.4i ;25

_ pTC.2: v90.1i, v20.120, #TP41.1i ;14

prB.0: v16.3i ;10 pTC.2: v62.174i ;156
prB.0: vb50.30 ;19
prB.0: #TP99.14, v10.120 ;20 pTC.3: v93.1i, v20.60, #TP43.1i ;14
prB.0: wub5.120 ;21 pTC.3: v62.18i ;15
prB.0: u92.120 ;22
prB.0: u22.9i 124 Push: ul7.7i ;06
prB.0: u08.4i ;256 Push: u53.60 ;12

Push: ul6.7i 317
prB.1: v16.41 ;10
prB.1: vb50.50 ;19 PushX': ulb.70 ;11
prB.1: #TP100.11i, v10.130 ;20 PushX': ub3.56i ;12
prB.1: ub5.130 ;21
prB.1: u92.130 ;22 PushY': v57.120 ;11
prB.1: wu22.10i ;24 PushY': ub3.3i 112
prB.1: ul2.4i 125

PushZ': ul8.90 ;11
prB.2: v16.7i ;10 PushZ': ub3.4i 112
prB.2: vb50.70 ;19
prB.2: #TP101.11i, v10.140 ;20 pWaitCik': v97.40, v21.9i ;18
prB.2: ub55.140 ;21 pWwaitClk': v04.51, v04.101 ;18
prB.2: u92.140 ;22 pWaitClk': v04.134, v22.1i, v04.2i
prB.2: wu22.11i ;24 pWwaitClk': u46.13i ;38
prB.2: u09.4i 125

Q.00: ug1.16i ;03
prB.3: v16.8i 110 Q.00: u63.1014i, u63.11i ;04
prB.3: v50.90 ;19 Q.00: u62.30, #TP5.11 ;04
prB.3: #TP102.11i, v10.150 ;20 Q.00: udg.1i 127
prB.3: ubb5.150 ;21
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0.03: u81.210, uB0.16i ;03 rB.1: v09.1941 ;03
rB.1: us0.19i ;03

Q.07: v08.164 ;03 rB.1: v47.141, v48.141 ;06

Q.07: u80.210 ;03 rB.1: v16.50 +10

Q.11: v08.210, v09.16i ;03 rB.2: ug1.18i ;03
rB.2: -v08.181 ;03

Q.15: v09.210 ;03 rB.2: v09.184 ;03

Q.15: u62.60, #TP6.1i ;04 rB.2: u80.181i ;03

Q.15: u88.2i ;27 rB.2: v47.1514, v48.151 ;06
rB.2: v16,60 ;10

R.00: u81.8i ;03

R.00: u63.13i ;04 rB.3: ug1l.,17i ;03

R.00: uB3.70, #TP3.1i ;04 rB.3: v08.174i ;03
rB.3: v09.17i ;03

R.03: u81.90, u80.81i ;03 rB.3: ug80.17i ;03
rB.3: va7.14i, v48.11 ;086

R.07: v08.81 ;03 rB.3: v16.90 :10

R.07: u80.90 ;03
ReadCS.0: v71.70 ;19

R.11: v08.90, v09.81 ;03 ReadCS.0: u06.9i. ;25
ReadCS.0: ul0.9i ;25

R.15: v09.90 ;03 . ReadCS.0: ul1.9i 125

R.15: u62.21i, u63.90, #TP4.14i ;04 ReadCS.0: u07.9i 1256

R.156: u63.31i ;04 ReadCS.0: u08.9i 125
ReadCS.0: ul2.9i 1256

rA.0: u8l.1i ;03 ReadCS.0: u54.9i ;25

rA.0: u80.11 ;03 ReadCS.0: u09.9i ;25

rA.0: v09.11 ;03

rA.0: v08.1i ;03 ReadCS.1: v71.90 ;19

rA.0: vl7.20 ;10 ReadCS.1: u06.10i ;25
ReadCS.1: wul0.101 ;25

rA.1: u8l.21 ;03 ReadCS.1: wull.i0i ;25

rA.1: us0.2i ;03 ReadCS.1: u07.10i ;256

rA.1: v09.21 ;03 ReadCS.1: u08.10i ;25

rA.1: v08.21 ;03 ReadCS.1: wul2.10i ;25

rA.1: vl7.50 :10 "ReadCS.1: wub4.10i ;26
ReadCS.1: u09.10i ;25

rA.2: u81.3i ;03

rA.2: u80.31 ;03 ReadCS.2: v73.90 ;19

rA.2: v09.3i ;03 ReadCS.2: u06.11i ;25

rA.2: v08.31 ;03 ReadCS.2: wul0.11i ;25

rA.2: vi7.60 ;10 ReadCS.2: wutll.11i ;25
ReadCS.2: wu07.11i ;25

rA.3: uB1.4i1 ;03 ReadCS.2: u08.111 ;25

rA.3: u80.41 ;03 ReadCS.2: wul12.11i ;25

rA.3: v09. 41 ;03 ReadCS.2: ub4.11i ;25

rA.3: v08.41 ;03 ReadCS.2: u09.11i ;256

rA.3: v1i7.90 ;10
ReadCSEn': ul2.74, ull.7i, ul0.71 ;25

rB.0: u81.20i ;03 ReadCSEn': u09.7i, u08.71i, u07.7i

rB.0: v08.201 ;03 ReadCSEn': u06.71i, E188, ub4.7i

rB.0: v09.20% ;03

rB.0: u80.201i ;03 RefillIntc2: u61.130, #TP18.11 ;07

rB.0: v47.131, v48.131 ;06 RefillIntc2: wu48.1i 114

rB.0: v16.20 ;10
RefReq': E88, u73.61 ;16

rB.1: u81.191i ;03 RefReq': u88.3i ;27

rB.1: v08.19i ;03
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Refresh: ub0.80, E16 ;12 stackP.0: wul7.12i, v66.20, v60.171 ;06
stackP.0: wul6.1i ;17
RefreshY': v57.130 ;11
RefreshY': u50.10i ;12 stackP.1: v66.70, ul7.14i, v60.15i ;06
stackP.1: ul6.2i 117
RefreshZz': ul8.150 ;11
RefreshZ': ub0.9i 112 stackP.2: v66.100, ul7.31, v60,13i ;06
stackP.2: ul6.3i 117
RHe': uls.140 ;11
RHe': v21.114i ;18 stackP.3: v66.150, ul7.5i, v60.11i1 106
stackP.3: ul6.4i 317
RHe: v21.100, v04.91 118
stackP«': v66,1i ;06
SDS': v01.291 ;30 stackP«': ub2.100 ;11
SDS': ugs.110 ;32
SUA.0: u91,2o0 ;06
SelectIBO': v37.1i ;07 SUA.0: v42.7i 105
SelectIBO': u61.140, #TP19.11i ;07 SUA.0: v69.71 1056
SUA.0: v41,7i ;06
SelectIBl': v78.1i1 ;07 SUA.0: v68.7i ;05
SelectIBl': u43.140, #TP22.11i ;07
SUA.1: u91.70 ;06
SelFP': v24.191, v32.60, v06.19i SUA.1: v42.6i ;05
SelFP': J1.29 ;38 SUA.1: vB69.6i ;05
SUA.1: v41.6i ;05
SFLG': u64.1%90 ;30 SUA.1: v68.6i1 ;05
SFLG': v00.6i 132
SUA.2: u91.100 ;05
sh: u81.61 ;03 SUA.2: v42.5i 106
sh: u80.61 ;03 SUA.2: v69.51 106
sh: v09.61 ;03 SUA.2: v41l.5i ;06
sh: v08.61 ;03 SUA.2: v68.51 ;05
sh: us3.120 ;12
SUA.3: u91.150 ;05
Shift': u63.14i ;04 SUA.3: v42.21i ;06
Shift': ul5.130 ;11 SUA.3: v69.21i ;056
Shift': ub3.13i ;12 ‘SUA.3: v41,21i ;05
SUA.3: v68.211 ;05
SP.0: v01.20, v34.181 330
SUA.4: u89.20 ;06
SP.1: v01.30, v34.17i 130 SUA.4: v42.1i4 105
SUA.4: v69.1i ;056
SP.2: v01.40, v34.144 ;30 SUA.4: v41l.1i 105
SUA.4: v68.1i1 ;00
SP.3: v01.50, v34.13i 130 SUA.4: J1.16 ;38
. SUA.4: wu21.410 ;40
SP.4 v01.390, v34.8i ;30 SUA.4: u20.410 ;40
SP.5: v01.380, v34.7i 130 SUA.5: u89.70 ;05
SUA.5: v42.21 ;06
SP.6: v01.370, v34.4i +30 SUA.5: v69.2i ;056
. SUA.5: v41.2i ;05
SP.7: v01.360, v34.3i 130 SUA.5: v68.2i ;05
SUA.5: J1.17 ;38
SpActive: u69.9i ;130 SUA.5: u21.430 ;40
SpActive: u85.100 ;32 SUA.5: u20.430 ;40
StackErr: u64.90, u45.1i ;17 SUA.6: u89.100 ;05
SUA.6: v42.3i ;06
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SUA.6: v69.3i ;05 _ :
SUA.6: v41.31 ;05 TCX.1: v62.160, v45.107i ;16
SUA.6: v68.31 ;05
SUA.6: J1.18 ;38 TCX.2: v62.160, v45.61 ;15
SUA.6: wu2l.440 ;40
SUA.6: u20.440 ;40 . TCX.3: v62.190, v45.4i 115
SUA.7: u89.150 ;05 TCY.0: va45.11o0, #TP61.14, v94.74 ;16
SUA.7: v42.4i ;05
SUA.7: v69.4i ;056 TCY.1: v46.90, #TP62.11, v94.8i 1156
SUA.7: v4l.4id ;05
SUA.7: v68.41 ;105 TCY.2: v45.70, #TP63.11i, v94.13i ;15
SUA.7: J1.19 ;38
SUA.7: u21.450 ;40 TCY.3: #TP64.11, v45.50, v94.144i ;156
SUA.7: u20.450 ;40

TPC.00': v74.110, #TP45.11 ;15
Swe2': #TP75.114, v63.11o, v02.41 ;16 TPC.00': u08.13i ;25

TPC.00': ud?7.4i 126
Swc2: #TP74.114, v63.90, v02.31 116
Swc2: u82.11i, u47.1i, v3i.1i ;26 TPC.01': v74.90, #TP46.1i ;156

v - TPC.01': ul2.13i ;26

Swc3': v91,134, v91.12i ;14 TPC.01': u47.5i 126
Swcd': v92.1314, v92.124 ;14 :
Swe3d': v93.134i, v93.12i ;14 TPC.02': v74.70, #TP47.1i ;15
Swe3d': v90.1347, v90.12i ;14 : TPC.02': u09.134i ;25
Swc3d': v02.50 ;16 TPC.02': ud7.124i ;26
Swcl: v91.9i 114 TPC.03"': v74.50, #TP48.11 ;156
Swc3: v32.9i 114 TPC.03': ub4.134i ;256
Swc3: v93.91 114 TPC.03': u47.13i ;26
Swc3: v90.91 ;14 -
Swc3: v02.20 ;16 TPC.04': v756.110, #TP49.11i ;15
Swc3: u01.4i ;28 TPC.04': u06.121i ;256

TPC.04"': u82. 4i 126
SwTAddr': v73.1i, v72.1i, E196 ;19

SwTAddr': v73.19i1 TPC.06"': v756.90, #TP50.1i ;16
TPC.05"': ul0.12i ;256

SwTAddr: v76.11 116 TPC.05"': u82.5i 126

SwTAddr: v62.1i ;16

SwTAddr: u73.8i ;16 v TPC.06': vi5.70, #TP51.1i ;15

SwTAddr: v07.121 ;16 TPC.06"'; u07.12i ;25

SwTAddr: EQ6 ;19 TPC.06': ug2.12i ;26

TC.0: v91.104i ;14 TPC.07': v75.50, #TP62.1i ;1B

TC.0: v94 .60 ;16 TPC.07"': ull,12i ;26
TPC.07': u82.134i ;26

TC.1: v92.10i ;14

TC.1: v94.90 116 TPC.08': vd4.110, #TP53.11 ;156

. TPC.08': u08.12i ;256
TC.2: v90.10i ;14 TPC.08': v31.4i 126
TC.2: v94.120 ;16

TPC.09': v44.90, #TP54.1i ;15

TC.3: v93.101 ;14 TPC.09': ul2.12i ;256
TC.3: vl4,150 ;15 TPC.09': v31.56i 126
TCWaitcl': v94.190 ;18 TPC.10': v44.70, #TPB5.11 ;15
TCWaitcl': u31l.12i ;18 TPC.10': u09.12i ;26

TPC.10': v31.12i ;26

TCX.0: v62.120, v45.124i ;15
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TPC.11': v44.50, #TP56.11 ;156 VCC: #C147 .24, #C141.24, #C148.2i
TPC.11': ub4.12i ;26 VCC: #C150.21, #C152.21, #C151.2i
TPC.11': v31.13i ;26 VCC: #C137.24, #C136.21, #C135.2i
: VCC: #C138.21, #C139.214, #C140.2i
TTLHigh-a: u68.11 ;10 VCC: #C49.214, #C126.21, #C126.2i
TTLHigh-a: u99.144, u99.11i ;10 VCC: u21.14i ;40
TTLHigh-a: u99.61, u99.3i VCC: u21.580 ;40
TTLHigh-a: u48.6i 114 VCC: u21.370 ;40
TTLHigh-a: u88.5i ;27 VCC: u20.370 ;40
TTLHigh-a: v95.114, v95.3i ;38 VCC: u20.580 ;40
VCC: u20.14i ;40
TTLHigh-b: u88.6i ;27 VCC: #C64 .24, #C1.21, #C62.21 ;41
TTLHigh-b: v01.111 ;30 VCC: #C60.21, #C111.24, #C36.2i
VCC: #C33.21, #C35.21, #C34.2i
TTLHigh-c: u88.7i ;27 VCC: #C149.2i, #C21.21, #C17.2i
TTLHigh-c: u14.13i ;31 VCC: #C48.21, #C107.2i, #C74.2i
TTLHigh-c: ul4.41i, ul4.1i ;32 VCC: #C113.21, #C98.21, #C1563.2i
VCC: #C43,21i, #C80.21i, #C79.2i
VCC: v08.104, u80.104, u81.10i ;03 VCC: #C96.21, #C106.21, #C94.2i
VCC: v09.10i VCC: #C87.21, #C88.21, #C61,.2i
VCC: u88.150, u88.140, u88.130 ;27 VCC: #C65.21, #C47.21, #C145.2i
VCC: u88.120, u88.110, u88.100 VCC: #C133.21, #C129.21, #C130.2i
VCC: u88.90, u88.160 VCC: #C127.21, #C134.21, #C122.2i
VCC: #R2.10 ;27 VCC: #C110.21i, #C120.21, #C121.2i
VCC: #R1.10 ;27 VCC: #C112.21, #C124.24, #C131.2i
VCC: u01.200 ;28 VCC: #C108.214, #C128.217, #C109.2i
VCC: v01.40i ;30 VCC: #C2.21, #C157.21, #C158.2i
VCC: fo1.1i ;36 VCC: #C154.21i, #C155.21
vCC: u51.160 ;36 VCC: u42.200, ul2.160 ;42
VCC: #C28.2i, #C93.21, #C51.24 ;37 VvCC: #C11.10, #C12.1lo, f02.1i ;42
VCC: #C90.2i, #C77.21, #C63.2i '
VCC: #C30.2i, #C15.21, #C14.2i Wait: v38.3i ;07
VCC: #C13.21i, #C146.21i, #C132.2i Wait: v63.5i ;16
VCC: #C144.24, #C143.21, #C142.2i Wait: v97.64, u3b.4i, v20.80, E17 ;18
VCC: #C4.24, #C5.21, #C7.2i Wait: v86.151 ;28 :
VCC: #C31.24, #C6.2i, #C8.2i
VCC: #C32.21i, #C29.24, #C10.2i Waitcl': v02.174i, u70.80, v20.11i ;18
VCC: #C16.24, #C18.21, #C19.2i
VCC: #C20.21, #C50.21, #C9.2i Waitc2': v02.18i, v02.160, v20.10i ;18
VCC: #C119.21, #C118.217, #C117.2i '
VCC: #C116.21, #C115.21, #C114.2i Waitc3': v94.18i, v02.190, v20.9i ;18
VCC: #C53.21, #C52.21i, #C44.2i
VCC: #C46,24, #C75.214, #C73.2i WaitClk: u81.151i, u80.156i ;03
VCC: #C72.2i, #C89.21i, #C3.2i WaitClk: v08.15i, v09.16i ;03
VCC: #C68.2i, #C67.21, #(C66.2i WaitClk: v66.9i ;06
VCC: #C86.21, #C85.21, #C84.2i WaitClk: v21.80 ;18
VCC: #C83.21, #(82.21i, #(C81.2i WaitClk: v19.2i ;26
VCC: #C104.214, #C103.21, #C102.2i WaitClk: u64.11i ;29
VCC: #C101.21, #C100.21i, #C99.2i WaitClk: v33.111i, u85.91 ;32
VCC: #C42.2i, #C41.21, #C40.2i
VCC: #C39.24, #C38.21, #C37.2i WaitPin': v86.50, u01.31i ;28
VCC: #C59.2i, #C58.21, #C57.2i
VCC: #C56.21, #C55.21, #Cb64.2i WPort: v40.11i, u83.11i, u69.60 ;36
VCC: #C71.24, #C70.21, #C69.2i
VCC: #C123.21, #C45.21i, #C95.2i WriBFront: v65.11i ;07
VCC: #C76.21, #C97.21i, #C91.2i WrIBFront: v04.110 ;18
VCC: #C92.2i, #C105.21, #C78.2i
VCC: #C27.2i, #C26.21, #C25.2i WriteIB: v37.114, v78.11i ;07
VCC: #C24.24, #C23.214, #C22.2i WriteIB: v97.100 ;18
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WriteLink':
WriteLink':

u84.3i 116
v04.60 118

WriteRH': v48.31, v47.31 ;06
WriteRH': v04.80 ;18

WriteSU': v42.20i ;05
WriteSU': v69.201 ;056
WriteSU': v41.20i ;05
WriteSU': v68.201 ;05
WriteSU': v04.30 118

WriteTC': v45.3i ;16
WriteTC': v05.80 ;18

WriteTPC': v75.31, v74.31, v44.3i 1156
WriteTPC': v22.80 ;18

WrTPCHigh': E91, v72.11i ;19

WrTPCLow: v22.91, E191, v22.101 ;18
.00: E41, u81.22i +03

.00: v84.,180 ;06

.00: v37.3i ;07

.00: v39.30 ;08

.00: v88.150 ;08

.00: vd9.144i ;13

.00: v36.180 ;36

.00: v06.21 ;38

P i
(=]
o

.01 E141, u81.23i ;03
.01: v84.160 ;05
.01: v37.4i1 107
: v39.560 ;08
,01: v82.150 ;08
.01: v36.160 ;36
.01: v06.31 ;38

5K DK XK > XX X XX
o
ey

,02: E42, uB1l.241 ;03
.02: v84.140 ;05
,02: v37.71 ;07
: v39.70 ;08
.02: v81.150 ;08
.02: v36.140 ;36
.02: v06. 41 ;38

DK DK DK X > X X
o
N

.03: E142, u81.261 ;03
.03: v84.120 ;05
.03: v37.8i s 07
: v39.90 ;08
.03: v80.150 ;08
.03: v36.120 ;36
.03: v06.51 138

D DE DX > XX >} X
o
w

.04: E43, u80.22i :03
.04; v84.30 ;06
,04: v37.13i ;07

> > X
o
o+

> > XX X X

DC DK DX DK X X X DK X X< XX XX X X > < < XX XX XX X

BE DK DK B DK DK B DK 3K XK X X X X

5B DK DK DK DK DK DK B XK > XK X X

v61l.30 ;08
v38.140 ;08
v23.141 ;13
v36.30 136
v06,61 ;38
£143, u80.23i ;03
v84.50 ;05
v37.14% ;07
v6l.50 :
v82.140 ;08
v36.50 136
v06.71 ;38
E44, u80.24i ;03
v84.70 ;06
v37.174i ;07
v6l.70 ;08
v81.140 ;08
v36.70 ;36
v06.8i ;38
E144, u80.26i ;03
v84.90 106
v37.18i ;07
v61.90 ;08
v80.140 ;08
v36.90 ;36
v06.9i ;138
E45, v08.22i ;03
v83.180 ;05
vag.12i ;06
v39,180 ;06
v78.3i 107
v88.120 ;08
v69.40 ;09
v46.40 ;09
v60.180 ;09
v23.13i ;13
v34,20 ;30
v35.180 ;36
v03.180 ;36
v24.21 138
F145, v08.231 ;03
v83.160 ;05
v48.10i ;06
v39.160 ;06
v78.41 ;07
v82.120 ;08
v69.70 ;09
v4d6.70 ;09
v60.160 ;09
v23.154% ;13
v34.50 ;30
v35.160 ;36
v03.160 ;36
v24.3i ;38
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X.14: E48, v09.244i ;03
X.10: E46, v08.241 ;03 X.14: v83.70 106 .
X.10: v83.140 ;05 X.14: v60.70, v61.140 ;06
X.10: v39.140 ;06 X.14: v47.6i ;06
X.10: v48.61 ;06 X.14: v78.171 ;07
X.10: v78.7i ;07 X.14: v81.110 ;08
X.10: v81.120 ;08 X.14: v64.90 ;09
X.10: v569.90 ;09 X.14: v85.140 ;09
X.10: v46.90 ;09 X.14: v23.,4i 113
X.10: v60.140 ;09 X.14: v34.160 ;30
X.10: vd9,16i ;13 X.14; v35.70 ;36
X.10: v34.60 ;30 X.14: v03.70 ;36
X.10: v35.140 ;36 X.14: v24.8i ;138
X.10: v03.140 ;36
X.10: v24.4i ;38 X.15: E148, v09.251 ;03
X.15: v83.90 ;06
X.11: E146, v08.25i ;03 X.156: v60.90, v61.120 ;06
X.11: v83.120 ;05 X.156: va7.4i ;06
X.11: v39.120 ;06 X.15: v78.18i ;07
X.11: v48.4i 106 X.15: v80.110 ;08
X.11: v78.8i :07 X.15: v64.120 .;09
X.11: v80.120 ;08 X.15: v85,120 ;09
X.11: v69.,120 ;09 X.15: v49, 41 ;13
X.11: vd6,120 ;09 X.15: v49.13i ;13
X.11: v60.120 ;09 X.15: v34.190 ;30
X.11: v07.13i ;13 X.156: v35.90 ;36
X.11: v34.90 ;30 X.15: v03.90 ;36
X.11: v356.120 ;36 X.156: v24.9i ;38
X.11: v03.120 ;36
X.11: v24.51 ;38 XBus«IB': v38.2i ;07
XBus«IB': v59.16i ;09
X.12: E47, v09.22i ;03 XBus«IB': v64.1561 ;09
X.12: v83.30 ;06 XBus<IB': u33.60 312
X.12: v60.30, v61.180 ;06
X.12: v4a7.12i ;06 XBuseSU': wu87.11i, u72.30, v83.11 ;05
X.12: v78.131 ;07 XBus«SU': v84.1i
X.12: v88.110 ;08
X.12: v64.40 ;09 XBus«SU: u87.100, v83.19i, v84.19i ;05
X.12; v85.180 ;09
X.12: v77.2i 113 XByte': ub3.80, u46.10i 112
X.12: v34.120 ;30
X.12: v356.30 ;136 Xhigh«0: v39.191i, v61,19i ;08
X.12: v03.30 ;36 Xhigh«0: u46.80 ;12
X.12: v24.61 ;38
Y.00: u81.390, E49 ;03
X.13: E147, v09.23i ;03 Y.00: v42.164i ;05
X.13: v83.50 ;056 Y.00: v88. 41 ;08
X.13: v60.560, v61.160 ;06 Y.00: u83. 31 136
X.13: v47.104i ;06
X.13: v78.144i ;07 Y.01: u81.380, E149 ;03
X.13: v82.110 ;08 Y.01: v42.13i ;06
X.13: v64.70 ;09 Y.01: v82.4i ;08
X.13: v85.160 ;09 Y.01: u83.4i 136
X.13: v77.561 113
X.13: v34.150 ;30 Y.02: u81.370, EH2 ;03
X.13: v35.50 136 Y.02: v42.11i ;05
X.13: v03.50 ;36 Y.02: v81.4i :08
X.13: v24.,71 ;38 Y.02: u83.7i 136
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Y.03: u81.360, E1562 ;03 Y.12: v68.151 ;056
Y.03: v42.91 ;06 Y.12: v66.3i ;06
Y.03: v80.41 ;08 Y.12: v88.31i ;08
Y.03: u83.8i ;36 Y.12: v88.7i ;08
Y.12: v77.3i ;13
Y.04: u80.390, E53 ;03 Y.12: vi9.61 ;26
Y.04: v69.151i ;06 Y.12: -v66.131 ;30
Y.04: v88.1i1 ;08 Y.12: v40,131 ;36
Y.04: v88.51 ;08
Y.04: u83.13i ;36 Y.13: v09.380, E157 ;03
Y.13: v68.131 ;05
Y.05: u80.380, E153 ;03 Y.13: v68.51 ;06
Y.05: v69.131 ;06 Y.13: v66.61 ;06
Y.05: v82.1i ;08 Y.13: v82.3i1 ;08
Y.056: v82.51 ;08 Y.13: v82.71 ;08
Y.05: u83.14i ;36 Y.13: v77.61 ;13
Y.13: v19.6i1 126
Y.06: u80.370, E54 :03 Y.13: v66.147 ;30
Y.06: v69.11i ;056 Y.13: v40.141 ;36
Y.06: v81.1i ;08
Y.06: . v81.51 ;08 Y.14: v09.370, E58 103
Y.06: u83.17i ;36 Y.14: v68.111 ;06
Y.14: v568.111 ;0B
Y.07: u80.360, E154 ;03 Y.14: v66.111i ;06
Y.07: v69,91 ;056 Y.14: v81.3i ;08
Y.07: v80.1i ;08 Y.14: v81.7i ;08
Y.07;: v80.51 ;08 Y.14: v23.31 ;13
Y.07: u83.18i ;36 Y.14: v1i9.4i ;26
Y.14: v66,171i ;30
Y.08: v08.390, E59 ;03 Y.14: v40.171 ;36
Y.08: v41.151 ;056
Y.08: v88.2i ;08 Y.15: v09.360, E158 ;03
Y.08: v88.61 ;08 Y.15: v68.91 ;056
Y.08: v56.31 ;30 Y.156: v58.141 ;05
Y.08: v40.3i 136 Y.15: v66.14i ;006
Y.156: v80.3i ;108
Y.09: v08.380, E1556 ;03 Y.15: v80.7i :08
Y.09: v41.137 ;06 Y.15: v49, 31 ;13
Y.09: v82.21 ;08 Y.15: v19.3i ;26
Y.09: v82.61 ;08 Y.15: v66.,181 ;30
Y.09: vb56.41 ;30 Y.15: va40,181 ;36
Y.09: v40. 41 ;36 :
YH,O: v39.21, v48.110, E59 ;006
Y.10: v08.370, E56 ;03 YH.O0: v22.4i ;18
Y.10: v41.11i ;06
Y.10: v81,2i1 ;08 YH.1: v39.44, v48.90, E159 ;06
Y.10: v81.61 ;08
Y.10: v66.71 130 YH.2: v39.614, v48.70, E61 ;006
Y.10: v40.7i ;36
YH.3: v39.81i, v48.50, E161 ;06
Y.11: v08.360, E1566 ;03 YH.3: v22.3i1 ;18
Y.11: v41.9i ;056 YH.3: u70.1i ;18
Y.11: v80.2i ;08
Y.11: v80.61 ;08 YH.4: v61.24, v47.110, E62 ;06
Y.11: v56.8i ;30 YH.4: v38.107i ;18
Y.11: v40.81 136
' YH.5: v61.4i, v47.90, E162 ;06
Y.12: v09,.390, E57 ;03 YH.5: v38.91 ;18
Y.12: v568.21 ;05
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YH.6: v61l
YH.6: v38

YH.7: v6l
YH.T7: v38

YIODisp.0:
YIODisp.1:
«DES': ul8
«DES': u46
«DES': v34
«DES': vO00
«EIData':

«EIStatus':

«ErrIBStkp':
«ErrIBStkp':
«ErrIBStkp':

«FP': v24
«FP': v06
«FP": u4o6

«ib': u61l
«ib': v87

«ibHigh':
«ibHigh':

«I0PIData’:
«I0PStatus’
«KIData':
+«KStatus':
«KTest':
+«MStatus':
«Port': ud2
«Port': v36
«Port': ul4

«PortA':
«PortA':

«PortB':
«PortB':

«RH': v39
«RH': v87

«TIData':

.61, v47.70, E63 ;06

.81 ;18 «TStatus':

.81, v47.50, E163 ;06
111 ;18

E39, v23.1i ;13
£139, v49.14 113
110 ;11

.91 112

L1 ;30

71 132

v79.150, E31 ;11
v79.140, E131 ;11
v60.191 ;06
v60. 11 :1 09
v87.130 ;11
.14 : 38

.14 138

.60 138

L1611, u43.164 ;07
.100, #TP182.11 ;11

v64.11 ;09
v87.70 ;11

v87.150, E34 ;11
: v87.140, E134 ;11
v79.130, E32 711
v79.120, E132 ;11
v79.90, E33 ;11
v79.100, E114 ;11
120 ;11
.1, v36.191 ;36
.151 ;36

ud4.120 ;36
v35.14, v35.19i 136

u04.110 ;36
v03.1i, v03.19i ;36

.1i, v61.1i ;06
.120 ;11

v89.90, E127 ;11

v89.120, E26 111
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