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Butler Lampson designed this Mesa processor and named it WILDFLOWER.
Robert Garner implemented a version for Star and named it DANDELION.
David Boggs repackaged it minus tasking plus a Multibus and named it DICENTRA.
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57 2}2 gg 78__paD.0 27 ﬁ:i 8{5 8 piY 2 57 21'3 gg 18 pNIA.10"
26| ma oofi7_paF2 7 AP (VAT 2] h1a  DofiZ_pNAY
2da12  paplpabl 21p12  papSpiY.0 21 a2 DafS pNIAE
2| AT a5 paro PN NI (] e N (T
211010 b9 fi3_pas.2 I NS (% 21010 Do[i3_pNIAG
70 NS (PR eX 2 | A D2l o 24| 430 D2l pNIAS
B8 Dol paso 7 A (KR A0 5] hs D[ _pNiA4
31 A7 S A7 3 a7
2 h6 21 A6 21 he
= A5 24 A5 o as
| 7 Ad 7 A4 7 A4
l T4 a3 T1A3 a3
5) A2 3 A2 "'—"—"—‘—§—A2
2 AT o A1 b A1
A0 A0 L0
CE OE | #u2 CE OE | #u4 CE_OE | #u6
20] 22 20] 22i 207 22
’“.
| -~
(;, BaKx8 Mot STUFFET BB BAKRB
vee 19 prB3 VCC 1 s pfs3 VCC 1 19 pNIA3
VCG N (R Ve ar|A1S Dlliepis2 VCG 7| hla D7Ti8 pNiA2
VCC A3 Ds [LPrB vCC 26 1 a1a D PL_RS 1 vCcC i126 A13 D5 PLBNIA1
Bank 3 A12 D‘4 16 ptB.0 Bank.3 21 a12  pall60S Bank.3 2 1 A12  Dpa[l6_DNIAO
NIA T Mo DalEorA3 NIAI1 N A EaTYe NIA.11 23| A% palisofza
TA 10 Mo oofia pra2 NIA.10 21100 o3 pEnU NIA. 10 2| Mo Dalid_piz2
AL oY DAl prAd NIAD 2a | A0 D2H5pcin NIA.D 73 IV (PR
NIAH N oo [H_brAD NiA8 7 A (T NIA.8 5 1he  pofi_efZo
NIA 7 K3 NIA.7 N A NIA.7 1|
NAS A8 NAS £ A8 NAS 5 A0
NIAA A5 Ad 5 A9 NIA.4 5] 49
AT A4 A3 717 NIA3 7144
NIA l 543 Ao 5143 NIAD 5] A3
NIA T 1 H 9] 22 NIA. 9] 42 NIA.1 9] 42
NIA D l"il 0] A NIAO 0] o NIAD il o
CE_OE | #u10 CE OE | #ut2 ! CE OFE | #u14
Rom G 0] 22T Rom1CE’ 20] zﬂ Rom1CE’ 2] 22]’
Rom 10 Rom 10E” Rom1OE’ t
64Kx8 64Kx8 84Kx8
lio_pap.1 11, lig_pfr.3 1 19 pNIA.11'
Mo D&[B_paDo 7 N 8;18 pfY.2 77 NS R
A13 DS pL_paF2 261213 Do 1 26 A3 Ds [ LBNIAY
My Do [i6 par 210> oolie_pfro 2] A1 bo[lE_pNIAE
M7 Dl _paro 23|07 Daliipia 23] 0% Dafls_bNIAT
Mo po[i3 paS2 21170 polidpix2 21 h1o Dofi3_pNIAS
no. oo [2pasi 2a | A0 D2 o 24| ns’  pf 12 pNIAS
A5 Do fi_paSo 253> A boll_oXo 23 N Doli_pNA4
A7 = A7 31 a7
A6 < A6 21 A6
AS 2 A5 2 A5
A4 81 aa Sina
- A3 L1143 I A3
e A2 L 3in2
Al 2 Al A1
! o AO A0
CE_OE | #ut1 CE OF | #u13 CE OE | #u15
20] 22T 20] 22T 20] 22T
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7 ut04i
15 @é X.9
Trap
27527 #u104j
Blro ol 17 @ca X8 X(3-9] Trap
= A1 R1
21 25 19 Trap -
IBEmptyTrap’ 1 2:23 g?; 10 ParityLED' ? I(‘D“S‘Pamy
StackTrap 2 Ad th 12 ForceBank0 2 Stack
InitTrap’ 3 _1"3 acl
P—arﬁf’ A5 R5 3 IBEmpty
yTrap 4 N J.4
- ; A6 R6
ClrintTrap 5 - 1P
Cyclel 6 A7 R7
yCe A8
$240
SE CKOE] #u71 #u104K
172&6]'15@ E
Clk'b ] 19T
ReadMisc’
ParityLED’ 2 (o 1 VCC
#11b
e
INT
) 16R6
© ClintI'rap’ 2 g9 Interrupt
Sntinterrupt 3 :? lg?‘ﬁp
4]0 Ro b7 X.0
5 16 X1
53 R3 D75 X.2
14 R4 D -
7 14 X.3
15 R5 D
8l Rop¥
S374 S374 9 2
INTO/ 3 Do Q 2 3 00 ® 2 ‘;-* 17 107
INT1/ 410 o e 4101 12 CK OE | #u52
NT27 7 5 7 Qlrs
TNIRY; 5102 Q2 D2 Q2 1T 1
. ) 8 9
INT4/ N RS ) 73103 Q@ps
NEY 404 Q4hs N Rl T
- 5 D5 Q5
INT6/ 7105 g 17 16 INT
INT// 8126 @Ohg 828 Bhg T6R6
D7 Q7 D7 Qr 2 ;
=10 100 s
CK OE | #u85 CK _OE | #u75 3 1
< = 11 R1 DA
/ Y Y 4 1 X.4
1] 1 1] 1 12 R2
5 =16 X.5
63 R3PS X6
e .
=14 R4 D X7
5115 R5 D -
Ex [
=17 107 p—=—
Vol ck OE | #ue3
Clk'c 1T 11T
Readt xtStat! l
See DCP19.sil for PAL contents
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Beware: These PROMs are running way over specs

MultibusA
! 27537
\ 19 7
C: o
~ fHar Ri
iae refk
2 A3 3 12 Cyclel
3174 R Cycle2
BPRN/ A5 RS ey
4 14 Cycle3
3 A T Dot
N276 A7  R7
J 5 G VA
K
3CK #ugdb SE CK OE| #u74
BCLK/ [ 17@6 8
erster‘
INIT/ o [T ], 15 [TN76 | 4 InitTrap
7 Qf——74_] ;
K_CK | #ug4c K_#us3e Mult by 28
3 27507
2xCIK’ | 1910 Rl WriteMAR
01 mE WrilcMDR
51 9 BCLK
XACK/ 12 [T 276 15 [ Na76 ! 2:23 2:23 10 WriteMD
' J 15 J 13 2 o FeadMAx
14 op——4 Q N VBTG
K ¢k # u94d K #ugze A5 Rs5p 2
2CIK’ 3] Hae  mold
X a7 R7 i3
These AS10s are the critical path A8_
mf‘i’:i":’;, SECKQE] #u73 See DCP20.sil for timing & state diagrams.
apic 17@6'18
Mem ‘ MapRef
1I0Ref
EnG2!uns MultibusC
27529 ,
JORIY! 1 6 2 [TRG76
O 7100 WF 3 1Y af I0Cmd
Al Q1 K
: 3 18 #u83b
Haz ool 1 _
u 5 ﬁi 8} 11 67 g Na76 Qe ReadCmd
NG76 NG76 NBT6 [ VS K susse
{fu82f (}flu&g #u9d4f 17 A6 Q6 13 - )
c(;( & é; =1 L3 181 a7 i 104, N376 ho WriteCmd
U 9 1T 9 1T 11T 1T A8 —K 4usad
2xCIk’ CE #u72
2xCli 2 [T Na76 .
15l 3 f( Q 4 ReadMAR
4K zuson
40 N6 s ReadMap’
4K #us2c
110 g N376 1o ReadMDR’
S W,
K xusad
Boot' / 1
PU 1K | 500 3 INIT/
#u105a 5138
ReadCmd 3
Master' 4 WriteCmd 2 g n ﬁ S244
6 BUSY/ 1OCind 7 Py 2 18 MWTC/
S09 Lem 1 Y2 D0 QO
5 N PN R TS TOWC/
#u105b DT 5 I MRDC/
Yapg— 512 ¥hp IORC/
Y5 p D3 Q3
“ Y6 ﬁ
BUSY/ 15 looad0 BUSY vz E # u96l
#usti G1 G2 G3| #ut07 !
PU 5] 4$5$
BCl K 13 $240 7 BCLK/ Master’
‘ #u31h
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ALS576 ALS580
Y.0 2 1,19 DATF/_ 8000 DATF/ 2 19 X.0
& 3 B? 8? Pig DATE/ 4000  DAIE/ o b g? 8 X1
W2 4100 Q2 17 DATD/ 2000 DATD/ 4] D2 o[ X.2
3 5103 3 16 DATC/ 1000 DATC/ 5E 03 Qalls X.3
4 6104 Q4 15 DATB/. 0800 DATB/ 5dp4 Q115 X.4
¥5 7105 P I 14 DATA/ 0400 DATA/ dos Q5 WA X.5
Y6 8 | og Q6 I13 DATO/ 0200 DATY/ 8dos Co k3 X.6
Y.7 91pn7 Q7 b2 DAT8/ 0100 DAT8/ 9do7 a7 K2 X.7
CK_OE_| #u110 IE OE | #u99
1 I 1 1
ALS576 ALS580
Y.8 2 119 DAT7/_ 0080 DAT7/ 2 | 19 X.8
Y9 | 3] 8? 8? -18 DAT6/_ 0040 DAT6/ 34 g? g? 18 X.9
Y10 4150 Q2 F17 DATS/ 0020 DATS/ 4 7 D2 Q2 17 X.10
Y11 5103 o3 ?6 DAT4/_ 0010 DAT4/ 5 D3 Q3 16 X1
Y2 6154 Qabp® DAT3/_ 0008 DAT3/ 6 D4 Qalld X.12
Y. 13 7 D5 Qs 14 DAT2/ 0004 DAT2/ 7 DS Qs h4 X.13
Y14 8 | pa Q; B3 DAT1/. 0002 DAT1/ 8 06 Qo3 X.14
Y15 9 1p7 arb2 DATO/_ 0001 DATO/ 9do7 Qr k2 X15
CK OE | #ut11 IE OE | #u100
preClk 2 T il
00 b2 "yt WriteMD 1
WriteMDR_1
# u95a
ReadMDR’ ReadMD’
MARLow MARHigh
16R6 16R6
Mapitef 2 10 100 319 MapFlag.0 MapRef 2 10 100 319 MapFlag.0
[OR 31 R1 b iORef 31 R b¥#
ADRO 4l ro 1L ADRO/ YH.0 80 0000 41, R2 bW
~BHI N 5155 R b10 BHEN/ YHA 40 0000 515 vy o4 AD17/
Hb 04 0000 6] Ra b8 AD13/ YH.2 20 0000 612 i E] AD16/
G 02 0000 715 RS 14 AD12/ YH.3 10 0000 71is s b4 AD15/
Yz 010000 816 RB 13 AD11/ Yii4 03 0000 8 i o b13 AD14/
Rawhicf 917 o7 12 MapFlag.1 RawRef 917 07 E12 MapFlag.1
- i
K OE K OE .
K Q #u112 K Q #u113
1' 11\( 1| nT
ReadMAX’
ALS576 ALS576
Y.0 08000 2 1,19 AD10/ YH.0 2 L 19 AD10/
Y1 04000 3 g? 8?58 ADRF/ YH.1 3 g? 8? 18 ADRE/
Y2 02000 I Q@ 17 ADRE/ YH.2 4150 Q2 17 ADRE/
Y.3 01000, 5 0‘3' Q3 £16 ADRD/ YH.3 5103 Qg F16 ADRD/
YA 00800 610 Q4 15 ADRC/ YH.4 5104 Q4 F15 ADRC/
Y.5 00400 7 105 as F14 ADRB/ YH.5 705 Qs P14 ADRB/
Y6 00200 8 106 06:13 ADRA/ YH.6 8 106 QG 13 ADRA/
My -
Y.7 00100 9107 Q7 b2 ADR9/ YH.7 91n; Q7 b2 ADRY/
CK_OE | #u97 CK_OE | #u108
11 ' 1 11 | 1
ALS576 ALS576
Y8 00080 2 19 ADR8/ Y.0 2 19 ADR8/
Y9 00040 3 Bﬁ’ 8?;:?& ADR7/ & 3 g? 8‘1) D78 ADR7/
Y 10 00020 4 102 Q2 17 ADR6/ Y.2 4150 Q =17 ADR6/
Y 00010 5103 Q3 116 ADRS/ Y3 5103 Q3 16 ADR5/
AR 00008 61p4 Qa 15 ADR4/ Y4 6104 Q1 15 ADR4/
Y.13 0 0004 7105 s 14 ADR3/ Y5 7 1os Qs 14 ADR3/
Y. 14 00002 8 106 6 13 ADR2/ Y.6 8 |06 Q6 £13 ADR2/
Y15 00001 9157 Q7 112 ADR1/ Y.7 9157 Q7 12 ADR1/
- )
CK OE | #u98 CK OE | #u109
proClik 10 s 11T 1 4 ﬂT 1
e WriteMAR - 9 500
bl #u95¢c
i lead AR ReadMap’
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5240 18 Clk'a
#u31b
4 1soat>ol8 Clk’b
#ud1c
8 lspaonold CiK'c
Dolt 10 #u31d
o s08 8 preClk
#ub3c
Run 13 ﬁ
PU 1K 11 8 12 2xClk’
0osC RF 8 RawClk 12 so8 %
#0U65 #u53d #udle
AHAID SEWBCTED S240
#u3tf
E
g
2950A S244
X.8 26 18 DebData.0 AltBoot 11 9 X.12
X0 7 e (7 DebData.1 Master 1359 8? 7 X13
X_10 28 | an g2 H6 ) DebData. 2 DebAFull 15 100 Q2f2 X.14
X1 11a3 g3 l5 DebData.3 DebBFull 17103 Qsld X.15
X.12 2 A4 B4 14 DebData.4
X.13 3 A;5 85 13 DebData.5 E #ud7m
X4 816 B 1O DebData.6 19T
X.1h 7 A7 B7 9 DebData.7 ReadExtStat
Clk'c 20
-] CKA
WritcDebA’ 21 A
ReadDebA’ 19 B,DE":\ Fa M DebAFul =573
12
I—c CLA Y.8 3 2 DP.0
2xCIK’ 24 d ks Y9 4|20 8? 5 OP.1
WrileDebB’ 23 A Y.10 7 6 DP.2
RerdDehB 25 08 (g S DebBFul AR N A ] oP.3
—_ {J OEB D3 Q3
I——C4 cLB 112 18 1pg Qa ¥
Y.13 14 D5 a5 5 IncMP’
V_ G | #u70 Y.14 17 15 % 16 ZeroMP’
vee 8‘ 22‘L Y.15 18157 arke BlankMP"
CK CL | #u30
CP writes A and reads 8 1 i
WriteExtCtrl 4
6
preClk__ - 5 S00
# ubdb
InitTrap'
"
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8SIP
VCC 1
ReadDebA'’ 2
WriteDebB’ 3
ReadNIA 4
UseRom 5 vee L ruse 2 MPVCC
Boot 6 #0
Bun 7 # 30 insulated wire
PU 8
1K | #n Add thisin Rev J
1 1
S374
18p ol ' i
#u50i ! !
- #u106d #u49d
( Clk'c
. 10 12
Josp el el
#u105¢ #u105d #u31g
Spare20 Spare20 Spare20
#u8 #ul7 #u20
vV G vV G vV G

vee

20 u%

2011& a)1gg

S374
# ub0j
CK QE

y cre M | ‘i

S240 S$240
#u31k # u86k
E E

T
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GND - GND -'102 GND - GND GO GND G2
VCC m VCC 04 RBank.0 - Bank,‘1 - fY.0 pfy.1 -
- | vee 755 VCC 56 Bank.2 D Bank.3 D fy.2 fv.3 D
NIA.O GO NIA.1 EiD HIZ.0 il LA G
' NIA.2 Gy | NA3 D) f2.2 GO 7] GTo>
GND T GND T NIA.4 NIA5 G NIA.O NIA.1
BCLK/ INIT/ NIA.8 NIA.9 Gie) NIA.4 NIA.5
SR J73] | ——114] @)
BPRN/ — NIA.10 NIA.11 G PNIA 6 Gy | eMaz G
AUSY/ (115] rA.0 prA.1 D NIA.8 NIA.9’ G
MADG/ 17 MWTC/ rA2 prA3 e, NIA.10" G NIA.11’
{79 ] | =——{720] :
prB.0 0 prB.1 D MBldle dGood!BDisp D
0RO/ [a7] | L 122 GND GND GND GND
XACK/ -
A 23 prB.2 prB.3 ) DebData0 7=~ | Debbata.t
pasS.0 - pasS.1 @30 DebData.2 DebData.3
RHEN/ AD10/ aS.2 paF.0 S DebData.4 <D DebData.5
= o7 o 128 aF.1 paF.2 D DebData.6 DebData.7
Iy 130 paD.o G | e o5 DebAFull DebBFull o
D13/ 132 pEP G | pen e, WriteDebB’ ReadDebA' 7=
- nyU pMem - MapRef ) 10Ref (30
] fS.0 pfS.1 -@Q UseRom -m ReadNIA (22
INT6/ 35 | NZL pfs.2 Gy | wes o Run Dolt o
INT4/ AR R pfX.0 Gy | e o, Cycle? Cycle1 o
N2/ yag] | INTSZ 740 pfX.2 Gy | exa o RawClk Cycle3 T
N/ | N ar) GND Gy | N0 G GND Gy | oo e,
ADRE/ 743 ADRF/ 44 Component side J1i Solder Side Component side J2 Solder Side
. ALRC/ e ApRD/
C LILY o ADRB/ 5 GND G
71 ADR8/ ) ADRY/
ADRG/ = ADR7/ 5 AltBoot GBy | oo
ADR2/ [T5] | AoRa/ 5 DP.2 Giod
ADRO/ [i57] | ARRIZ (755 BlankMP DP.3 G
ZeroMP’ 513
IncMP’ VCC
DATE/ DATF/ &0 s GI10))
DAIC/ o DATD/ 5
Component side J3 Solder Side
DATA/ 55 ] DATB/ 57
DATS/ o DAT9/ 7551
DATS/ 57 DAT7/ @
DAT4/ o DATS5/ (7751
DAT2/ DAT3/ =
DATO/ DAT1/ . .
73] | =—72] NB: The pin numbers on J1, J2, and J3 correspond to the Multibus specs.
o oo The numbers on the 3M connectors are top/bottom reversed.
175 176 The numbers on the StitchWeld boards are top/bottom reversed.
vee 181 yce 182
yee iea] | YL 184
GND (7551 QND 5%
P1
AD16/ 5551 AD17/ =5
AD14/ a7 | A 7]
Component side P2 Solder Side
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1 vee - vee 2

C MCC 2 p 1 e YOG 2

{} #c330 ' it #c97b
L2 111 1 weon 2 41t scaw 2—{ = #cooo 2|t #cob
2 0 L e 2 4t s ——?—-H——‘——- #8670 I P
-i-ﬂ-l—- +#cab 2 11y cae 2 :',} 1 #co8o 2 1t cioom
—2:—-”-—’— #5b —2—1-{} L #cam —-2-——H-'— #c69b —?—-ﬂ—‘— #c101b
——2—{|-—‘— #C6b L2t 1y cam —2-—-|l——1—— #c70b EARTIE I P
L2 ] e 211 | oo 2:{} 1t #crib L2 1 1 yciom
2 [ #cab ri:—ﬂ 1| #caom L2 41 serao —2—-—-|}-l—- #c104b
-—-2—“——‘-—- #c9b —2—-1!‘— #catb —2—~||-—‘—- #c7% 2’ |F—{ #c108b
L2 1t scio0 —2—-1}——1-— #ca2b -——2—-||——1—— #c7ap —3—H—1— #c106b
——2-—-||—‘— #clb i——ﬂ‘— #0430 —2-—-“——‘— #¢75b —2-—{|—i— #c107b
—2-”-—‘—— #c12b —‘?-—ﬂ—‘—- #c44b —Q—H—‘— #c760 —-2——{|-—'-— #c108b
—2-||—‘— #c13b —-?—-H-i— #3450 -3—{}1— #cT7b —"l-ll-’—— #c109b
—-2——|}-l— #c14b —2—]}—‘—— #c46b 2’ | #c780 —2-||-1—— #c110b
—2—-H-l— #c150 —2——|l—‘—-— #c47b —2—{}—‘—— #c790 -—"’-——H——‘— #c111b
—2——-H¢— #c16b —?—l}—‘—— #casb 2’ | #csob —?——ll—‘—- #c112b
—?—-—ll—l— #c17o —L—H—-’—— #49b —2-—H-1—~ #c81b —2—-H-—1-—— #c113b
—2——11—-1—- #c18b -—2--:—“——1—.#050b ——2———||—-‘-—- #082b -3—-11——‘— #c114b
-, —2——11—-‘-— #ci9b -—?—-—ﬂ-l«— #c51b ——2——H—-1—— #83b 2’ [ #ct1150
( —3—-H—i~— #¢200 —3—-—1|—~1— #c52b —-2——“—-1—— #o8db . ’ v
-—2-1|—‘— #c21b —2—1}-—‘—-— #c53b i—-{l——‘— #c85b
——2—-||—l— #c22b ——2-:—1#—‘——-— #c54p ——?———HJ-—— #c86b
—-2—-4|—-1——— #c23b 2’ | #cs50 2 {2 #c87b
—"’——ﬂ-—‘——— #c24b —-g—ﬂ—-l— #0560 —2-1|——‘—- #c88b
——?--{l-—‘— #c25b —i—“——‘—— #057b —-"'—-H—-'— #c89b
2 1 coen 2:{{ 11 #csep ——2-—H—-1—- #c90b
2?1} L #como 2 :{} 1 #cs9 2 13 oo
2 4111 scosp L2 ] oo 2 1 seom
/ -—2-”—‘— #c20b 2’ {F— #ce1b —-2—-I|——'—— #c93b
—2—-”-1— #c30b -—2——H-—1— #c62b -—2—-“-1—— #c94b
—3-—ﬂ-l—- #c31b 2 {F2—] #c63b —2-—”——‘-— #c95b
2 #caz 2 11 1 scean 2 11 seomn
l XEROX | Project [T IFi/e lDesigner fev |pate
~ parc |Dicentra Bypass Capacitors | DCP18.sil | DavidBoggs |1 | 4/22/84 |




C

ClrintTrap’
PR ] b) Q it
sint0! D Q {>c X.0
/z :
sint1' 1o Q :>|: X.1
/E
(\,._slnl:?' D Q {>\' X.2
/j:
sintd’ D Q > X.3
/.
OtherPAL
D Q —
CK E
Clk' T T
Readb xtStat |
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State [ cirn [ cisi | mern | mosk [ marn | rarn | rarn | rose [ cirn [ cise | corn | cosH | carn | cask |

2xCIK' | I I I__J !__I L_.I l_.._l I—J L—l I——J l——] L—J L—-J I——I I—-—-I I—J
oot I A M LI L_I L
C. T 1 L] LT 1L LT
Cyclet I I I l . I—
Cycle2 I I I l
Cycle3 _‘ I ' 1 : I I .

BOLK/ l | L | | L L
Mem ._I I——-—————J ]
WriteMAR [ ‘
ReadMAX I [
WriteMD | |
READ/ | |
XACK/ | |
Read
State | cirn | ciw [ cien | cisH | Rrorn [ ResH | warn | warn | warn [ warn | warn | rasH [ ciFn | cisH |

Dolt —| I l I ] | | r L___J L
oK | L] L] LI L] LI
Cyclet al l I |
. Cycle? I .-l ] r
mj"?y(: le3 _l I I
(» BCLK/ 1 [ 1 | L1 L
Mer N l

WriteMAR l ) L

ReadMAX

WriteMDR

ReadMDR’

WRITE/

XACK/

A C1WFH ‘ C1WSH
13 14
C1FH . C1SH
0 1

A
Y [
. C1Wait Ref2FH ' Ref2SH Read3FH > Read3SH
s 6 7 8 9 10
any state Write3FH Write3SH >A

11 12
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Qty Manufacturer| Part Number Description Location
. 4 MMI 16R6 PAL Us2, Ueg, U112, U113 We can’t blow AMD PALs.

C 3 | AMD 25309 Ic U91, U93, U115
4 AMD 25510 IC u7e, U77, U89, U0
1 AMD 27503 IC us8
2 AMD 27807 IC U101, U102

10 AMD 27527 Prom 512*8 U35-U41, U71,U73,U74
4 AMD 27529 Prom 512*8 u2g, Ust, U72, U114
6 AMD 27543 Prom 2K*8  Taa<70ns | U1.U6, U10-U15 Intel 3632
4 AMD 2901C IC Ue6-uU69
1 AMD 2950 IC u7o
2 TI 74S00 IC Ueé4, Ugs
1 Tl 74508 IC us3
1 Tl 7409 IC U105
1 Tl 74S10 IC us7
1 Ti 74AS10 IC us4
1 Ti 74520 IC u46
2 T 74532 IC Us9, U106
1 Tl 74538 IC u4s
1 Tl 74586 IC U49
e 1 Ti 745138 IC u107

‘w 3 | 748151 IC U24, U34, U45
4 | 748157 IC U32, U33, U42, U44
1 T 745182 IC us7
3 Tl 745240 IC U31, Uss, U104
3 Ti 745244 IC u47, U6, U103
1 Tl 745253 IC ueo
4 TI 748257 IC U43, Us5, Uss, Ug2
1 Tl 7415273 IC u30
1 TI 74276 IC uo4
6 Ti 745280 IC Uz, U9, Ute6, Uu18, Ut19, U1
2 | 743373 IC Us1, Us2
1 Ti 7415352 IC us6
10 TI 745374 IC U22, U23, U25-U27, U29, U0, Us4, U75, U85
2 TI 74376 IC Us2, us3
6 TI 74ALS576 IC u97, Uss, u108-U111
2 TI 74ALS580 IC U9g9, U100
4 Fairchild 93422 Ram 256*4 Tw<3ins | (J78-U81
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Qty Manufacturer| Part Number Description Location
ooy, | AB 108A102 7x1K SIP resistor R1
‘ L 2 | a8 BB2215 2200hm 1/8W 5% | R2, R3
2 AB BB1025 1Kohm 1/8W 5% R4, R5
1 Dialite 547-2004 LED L1
14 AVX MDO15E104ZAA | .1uf DIP capacitor C1-C115
1 Motorola K1115A 16 MHz oscillator ue5
1 EMC 10314-01-445 14-pin DIP socket UBS Socket must take round pins
8 EMC 10320-01-445 20-pin DIP socket u28, Us1, U52, U63, U72, U112-U114
10 EMC 10422-01-445 22-pin DIP socket u3s5-u41, U71,U73, U74
13 EMC 10628-01-445 28-pin DIP socket U1-Us, U10-U15, U70
4 40-pin DIP scoket u66-ues
2 Scanbe S-203 Ejector & roll pin
1 Xerox DCP-Rev-I PC Board
XERQX |Proiect Thecterence [Fie Designer Fov | Date lpage
1 panc |Dicentra Parts List DCP22.sil Hal Murray | 10/15/84 22
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.109 unplated

4 places

(inside voids) \

04
> |
<
tooling holes ﬁ__ 1.305 —Pp-etf——— 2.590 —————Fp>
650

Pt 2,590

Component side view

AK

6.200
5.950
5.900

(:V‘ .250

/ LA TR — T

I BN

A - 7
Pt~ 1.390 —P _ I

25x.25
2 places

A
i S 1
YA | L JRRARA298RR4AARTAGAERNARARTINAANALENNIN N THHHHTHHSHEH I /
990 hamnf ozg 45d Ez 04
.06 radius chamfer. X egrees X.
1 29>' "3‘_, 250 6.835 12 places 5 places 14 places
' A 8.030 Db — 3.090 ————) I
11.500 '
11.750 )
0
NOTES Copper p!e:ne
(® Aldimensions are in inches; drawing is not to scale. = L Epoxy glass 1 Component side
XXXXis +-.005; X.XXis +-.01. AN N \I
@ Except as noted, this printed board shail be made C&\L“\\\\\\\\\\\\\\Sl Layer 2
o in accordance with IPC-ML-910 Class II. /7 YA/ ///////' Layer 3- GND
Acceptability of the finished board will be judged )
in accordance with IPC-A-600. 082 SN g vee
@ Basematerial: 1 0z Cuon FR4 l W Layer 5
in accordance with IPC-L-130.
@ Bonding agent: prepreg B-stage l“\ AN \\X\\§ Solder side
in accordance with IPC-L-110.
@ Solder mask: green epoxy
in accordance with IPC-SM-840.
Silk screen: none
¢}) Plating: .000050 Au over .000200 Ni on contact fingers.
.0003 Sn-Pb over .0010 Cu in holes and on traces.
% () Holes: tooling holes finished diameter .109.
- component & connector holes finished diameter .031.
- feedthru holes finished diameter .018.
(10) Pads: components & connectors .050, feedthrus .030.
(11) Conductors: .010 wide, .010 spacing.
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101
gi' 22 12§0 Proms, pals, and oscillator are socketed.
e Qdd numbered edge pins are on the component side
Even numbered edge pins are on the solder side
NB: The pin numbers on J1, J2, and J3 correspond to the Multibus specs.
The numbers on the 3M connectors are top/bottom reversed.
The numbers on the StitchWeld boards are top/bottom reversed.
Rework:
p Add MBIdle from J2.23 to U73.13
Proms & Pals
Position Type Name Position Type Name

u28 27829 CPBank us2 16R6 INT

u3s 27827 FX uel3 16R6 INT

u36 27827 FYzZ u71 27827 Trap

ug7 27827 ALUHigh ur2 27829 MultibusC

u3s 27827 FY1 u73 27527 MultibusB

u39 27827 FY2 u74 27827 MultibusA

u40 27827 FZ1 U112 16R6 MARLow

C Ud1 27827 Fz2 U113 16R6 MARHigh
wd |51 27829 B uta 27529 Stack
Project Reference - | Designer | Rev | Date 7 Page
XEROX File g g
parc Dicentra Assembly Drawing DCP-Rev-l.asm Hal Murray | 10/14/84 24




DCP-Multibus.bcpl 16-Mar-85 18:30:05 Page 1
N // DCP-Multibus.bcpl -- Multibus FSM Roms for Dicentra Central Processor

// Loaded with DCP-Proms.bcpl

// Last modified October 28, 1983 1:22 AM by Boggs

external Multibus
manifest [ high = 1; Tow = 0 ]

// ------------------------------------------------------------------------------------------
Tet Multibus(addr, data) be

manifest

// FSM states
C1FH
C1SH
C2FH
C2SH
C3FH

Wouowouowou

WD RWN O

6

7
Ref2SH = 8
Read3FH
Read3SH
Write3FH
Write3SH
CIWFH = 1
CI1WSH = 1
C2WFH =
]

structure Addr:

=9
= 10
1

12

L
blank bit 7
CurState bit 4

I0Ref bit

MapRef bit

XACK bit //low true
InitTrap bit //Tow true
Master bit //low true

structure Data:

o NextState bit 4
Cyclel bit
i Cycle2 bit

Cycled bit

DolIt bit

WriteMar bit

WritoMDR bit

BCLK bit

WriteMD bit

ReadMAx bit //Tow true
MBIdle bit

blank bit 2

10Cmd bit

ClearCmd bit //low true
ReadCmd bit

WriteCmd bit

ClearAD bit

ReadMar bit //low true
ReadMap bit //1ow true
ReadMDR bit //low true

blank bit 8
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) let CurrentState = addr<<Addr.CurState
» let I0Ref = addr<<Addr.IORef eq high
” let MapRef = addr<<Addr.MapRef eq high
let XACK = addr<<Addr.XACK eq ltow

let InitTrap = addr<<Addr.InitTrap eq low
let Master = addr<<Addr.Master eq low

let NextState = nil

let Cyclel, Cycle2, Cycled, Dolt = false, false, false, false

let WriteMar, WriteMDR, BCLK, WriteMD = false, false, nil, false
let ReadMAx, MBIdle = false, false

let I0Cmd, ReadCmd, WriteCmd, ClearCmd = false, false, false, false
let ReadMar, ReadMap, ReadMDR, ClearAD = false, false, false, false

if InitTrap & CurrentState ne C1FH then CurrentState = ClWait
switchon CurrentState into
case C1FH:

[

Cyclel = true

ClearAD = true

BCLK = Tow

test InitTrap
ifso

L
DoIt = true
NextState = ClWait

]
ifnot test IORef % MapRef
ifnot

L
DolIt = true
NextState = C1SH

ifso test Master
ifso

WriteMar = true
DoIt = true
NextState = C1SH

]
ifnot NextState = CiWait
endcase

1

N case CiWait:
L

e Cyclel = true

) BCLK = high
ClearCmd = true

MextState = CLFH
endcase

case C1SH:

[

Cycle2 = true

test IORef % MapRef
ifnot

ClearAD = true
BCLK = high
NextState = C2FH

ifso

[

BCLK = Tow

I0Cmd = IORef & not MapRef

test MapRef & not IORef
ifso ReadMap = true
ifnot ReadMar = true

ReadMAx = true

NextState = Ref2FH

endcase




DCP-Multibus.bcpl

Cf case Ref2FH:
o [

Cycle2 = true

BCLK = low

test IORef & MapRef
ifnot ReadCmd = true
ifso WriteMDR = true

ReadMAx = true

Dolt = true

NextState = Ref2SH

endcase

case Ref2SH:

[

Cycled = true

BCLK = low

ReadMAx = true

test IORef & MapRef
ifnot MextState = Read3FH
ifso

L

ReadMDR = true
NextState = Write3FH
]

endcase

case Read3FH:

Cycled = true
BCLK = Tow

WriteMD = true
ReadMAx = true

test XACK
ifnot NextState = Read3FH
ifso
DoIt = true

NextState = Read3SH
1
endcase
case Read3SH:
[
~, Cyclel = true
BCLK = high
ReadMAx = true
caatl ClearCmd = true

NextState = C1FH
endcase

16-Mar-85 18:30:05
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Cf case WritedfH:
- L

Cycled = true

BCLK = Tow

WriteMD = true

ReadMAx = true

unless IORef & MapRef do WriteCmd = true
Dolt = true

NextState = Write3SH

endcase

]
case WritedSH:

Cyclel = true
ReadMAx = true
if IORef & MapRef then XACK = true
test XACK
ifnot

[
BCLK = low
NextState = C1WFH

ifso
ClearCmd = true
BCLK = high
NextState = C1FH

endcase

16-Mar-85 18:30:05
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( 5 case CIWFH:
e [

Cyclel = true
ReadMAx = true

BCLK = low
test XACK
ifnot test IORef % MapRef
ifnot
L
DoIt = true

NextState = CIWSH

1
ifso NextState = CIWFH
ifso

ClearCmd = true
test [ORef % MapRef

ifso
BCLK = high
NextState = C1FH
ifnot
[
DoIt = true

NextState = C1SH
]

endcase
]
case C1WSH:

Cycle2 = true
ReadMAXx = true
test XACK

ifso

L

BCLK = high
ClearCmd = true
NextState = C2FH

]
ifnot
BCLK = Tow
e NextState = C2WFH
]
endcase

]
case C2WFH:

Cycle2 = true
ReadMAx = true
BCLK = low
test XACK

ifso

L

DolIt = true
ClearCmd = true
NextState = C2SH

1
ifnot NextState = C2WFH
endcase

16-Mar-85 18:30:05
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case C2FH:
DoIt = true
Cycle2 = true
ClearAD = true
BCLK = Tow
NextState = C2SH
endcase
]

case C2SH:
Cycled = true
MBIdle = true
ClearAD = true
BCLK = high
NextState = C3FH
endcase

case C3FH:
L
DoIt = true

Cycled = true

BCLK

= low

NextState = C3SH
endcase

case C3SH:

L
Cyclel = true

16-Mar-85 18:30:05

BCLK = high

NextState = C1FH

endcase

]

data>>Data.NextState = high? NextState, not NextState
data>>Data.Cyclel = Cyclel? high, low
data>>Data.Cycle2 = Cycle2? high, low
data>>Data.Cycle3 = Cycle3? high, low
data>>Data.Dolt = DoIt? high, low
data>>Data.VWriteMar = WriteMar? high, low
data>>Data.WriteMDR = WriteMDR? high, low
data>>Data.BCLK = BCLK
data>>Data.WriteMD = WriteMD? high, low
data>>Data.ReadMAx = ReadMAx? low, high
data>>Data.MBIdle = MBIdle? high, Tow
data>>Data.I0Cmd = IOCmd? high, Tow
data>>Data.ClearCmd = ClearCmd? low, high
data>>Data.ReadCmd = ReadCmd? high, Tow
data>>Data.WriteCmd = WriteCmd? high, low
data>>Data.ClearAD = ClearAD? high, low
data>>Data.ReadMar = ReadMar? low, high
data>>Data.ReadMap = ReadMap? low, high
data>>Data.ReadMDR = ReadMDR? low, high

]

Page
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// DCP-Proms.bcpl -- Dicentra Central Processor Proms
// Loaded with DCP-Multibus.bcpl
// Last modified October 23, 1983 7:40 PM by Boggs

external f Ws; OpenFile; Puts; Closes; Allocate; Free; sysZone; Multibus ]
static [ memory; mbFile ]
structure String [ length byte; chart1,1 byte ]

manifest [ high = 1; low = 0 ]

[
mbFile = OpenFile("DCP-Proms.mb")

DoMemory( “Stack", 512, 8, Stack)
DoMemory("IB", 512, 8, IB)

DoMemory( "ALUHigh", 512, 8, ALUHigh)
DoMemory("FX", 512, 8, FX)

DoMemory("FYZ", 512, 8, FYZ)
DoMemory("FY1", 512, 8, FY1)
DoMemory("FY2", 512, 8, FY2)
DoMemory("FZ1", 512, 8, FI1)
DoMemory("FZ2", 512, 8, FZ2)

DoMemory("CPBank3632", 512, 8, CPBank3632)
DoMemory("CPBank2732", 512, 8, CPBank2732)
DoMemory("Trap", 512, 8, Trap)
DoMemory("Multibus", 612, 24, Multibus)

Puts(mbFile, 0) //0 = end of file
Closes(mbFile)

// nAddr is number of addresses
// nData is number of output bits

&s(“‘N"); Ws(name)

Puts(mbFile, 4) //4 = define memory
memory = memory +1
Puts(mbFile, memory)
Puts(mhFile, nData)
if name>>String.length gr 1 then
for i = 1 to name>>String.length-1 by 2 do
Puts(mbFile, name>>String.charti Ishift 8 + name>>String.chart(i+1))
Puts(mbFile, (name>>String.length & 1) eq 0?7 O,
name>>String.chart(name>>String.length) Ishift 8)

Puts(mbFile, 2) //2 = set current memory
Puts(mbFile, memory)
Puts(mbFile, 0) //location counter (not used)

let data = Allocate(sysZone, (nData+15)/16)
for addr = 0 to nAddr-1 do

Puts(mbFile, 1) //1 = memory contents

Puts(mbFile, 0) //source line number (not used)
Proc(addr, data)

for i = 0 to (nData+15)/16 -1 do Puts(mbFile, data!i)

Free(sysZone, data)
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and Stack(addr, data) be

R

[
structure Addr:

[

blank bit 7
StackP bit 4
PopX bit
Popl bit
PushX bit
PushY bit
PushZ bit

]
structure Data:

StackTrap bit
blank bit 3
StackP bit 4
blank bit 8

]

let PopX = addr<<Addr.PopX eq high
let PopZ = addr<<Addr.PopZ eq high

let PushX = addr<<Addr.PushX eq high
let PushY = addr<<Addr.PushY eq high
let PushZ = addr<<Addr.PushZ eq high

let StackP = addr<<Addr.StackP

let Pop = PopX % Popl
let Push = PushX % PushY % PushZ

let StackTrap = Pop & StackP eq 0 %
Push & StackP eq 15 %
PopX & Push & StackP eq 0 %
Push & PopZ & StackP eq 15 %
PopX & PopZ & (StackP eq 0 % StackP eq 1) %
PopX & PopZ & Push & (StackP eq 0 % StackP eq 1)

if Pop then StackP = StackP -1
if Push then StackP = StackP +1

data>>Data.StackP = StackP
data>>Data.StackTrap = StackTrap? high, low

Page
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manifest

L
// instruction buffer states

ibEmpty = 0
ibByte = 1

ibFull = 2

ibWord = 3

1

structure Addr:

glank bit 7
IBDisp bit

ReadIB bit
WriteIB bit
IBPtrGetsWord bit
IBPtrGetsByte bit
EnC2Funs bit
Interrupt bit
{nIBPtr bit 2
unused bit

]

structure Data:

L
GoodIBDisp bit

IBEmpty bit //1ow true
IBRefillTrap bit

ReadIBO bit //Tow true
ReadIB1 bit //low true

WriteIBFront bit
OutIBPtr bit 2
blank bit 8

1

let IBDisp = addr<<Addr.IBDisp eq high

let ReadIB = addr<<Addr.ReadIB eq high

let WriteIB = addr<<Addr.WriteIB eq high

let IBPtrGetsWord = addr<{<Addr.IBPtrGetsWord eq high
N let IBPtrGetsByte = addr<<Addr.IBPtrGetsByte eq high

: let EnC2Funs = addr<<Addr.EnC2Funs eq high
let Interrupt = addr<<Addr.Interrupt eq high
Tet InIBPtr = addr<<Addr.InIBPtr

let IBEmpty = false

let IBRefillTrap = false
let GoodIBDisp = false
let ReadIBO = false

let ReadIB1l = false

let WriteIBFront = false
let OutIBPtr = InIBPtr

let advance = false
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// 1BRefillTrap causes a trap to one of Pour locations executed in Cycle 1:
o 17/ 3400b or 3000b Interrupt

7/ 2400b IB refill; IB not empty

7/ 2000b IB refill; IB is empty

if IBDisp & EnC2Funs & not ReadIB & not WritelB & not IBPtrGetsWord then
test (Interrupt % InIBPtr ne ibFull) & not IBPtrGetsByte
ifso IBRefillTrap = true
ifnot [ GoodIBDisp = true; advance = true ]

// ReadIB puts IBFront onto the X bus and advances IBPtr

// Since there are always at least 2 bytes in the buffer when we begin

// executing a Mesa instruction, ReadIB can't trap.

// Note that "ReadIB, IBDisp" is not legal (its a Noop)

if ReadIB & not IBDisp & not WriteIB & not IBPtrGetsWord & not IBPtrGetsByte then
advance = true

if advance then

L

WriteIlBFront = true

ReadIBO = (InIBPtr & 1) eq O //ReadIBO is the inverse of IBPtr.1
ReadIBl = not ReadIBO

OutIBPtr = selecton InIBPtr into

[

case ibFull: ibWord
case ibWord: ibByte
case ibByte: ibEmpty
case ibEmpty: ibEmpty

1

// Unless we are refilling due to a jump instruction, IBPtr will be ibByte or ibEmpty.
// If it's ibEmpty then we need to write IBFront from IBO.
// If it's ibByte then we shouldn't write IBFront.
/7 If we are refilling due to a jump instruction, IBPtr value is unknown.
// It will be specified by a IBPtre in this cycle or the next.
/7 Note that "WriteIB, ReadIB" is not legal (it's a Noop).
if WriteIB & not [1BDisp & not ReadIB test InIBPtr eq ibEmpty
ifso

[

WritelBfront = true

test IBPtrGetsByte
ifso [ ReadIB1 = true; OutIBPtr = ibByte ]
ifnot [ ReadIBO = true; OutIBPtr = ibWord ]

]
ifnot QutIBPtr = ibFull

/7 1BPtrebyte or IBPtreword always come in cycle 1 immediately after a WritelB.
// They load IBFront with the even or odd dest byte and set up IBPtr.
if IBPtrGetsWord & not IBDisp & not ReadIB & not WritelB & not IBPtrGetsByte then

WriteIBFront = true
ReadIB0 = true
OutIBPtr = ibWord

]
if IBPtrGetsByte & not IBDisp & not ReadIB & not WriteIB & not IBPtrGetsWord then

WriteIBFront = true
ReadIBl = true
OutIBPtr = ibByte

]

data>>Data.IBEmpty = OutIBPtr eq ibEmpty? low, high
data>>Data.IBRefil1Trap = IBRefill1Trap? high, Tow
data>>Data.GoodIBDisp = GcodIBDisp? high, low
data>>Data.ReadIBO = ReadIB0? low, high
data>>Data.ReadIB1 = ReadIB1? low, high
data>>Data.WriteIBFront = WriteIBFront? high, low
data>>Data.OutIBPtr = QutIBPtr

]

‘
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[
structure Addr:

[

blank bit 7
paS0 bit
paS1 bit
paS2 bit
paF1 bit
paF2 bit
pMem bit
Cycled bit
Cycle2 bit
blank bit

structure Data:

L

aSh0 bit

aShtl bit

aSh2 bit

aFhl bit

aFh2 bit

ReadMD bit //Tow true

blank bit 2

blank bit 8

]
let paS0 = addr<<Addr.paS0 eq high
let paS1 = addr<<Addr.paSl eq high
Tet paS2 = addr<<Addr.paS2 eq high
let paF1 = addr<<Addr.paFl eq high
let paf2 = addr<<Addr.paF2 eq high

Tet pMem = addr<<Addr.pMem eq high
lTet Cycle3 = addr<<Addr.Cycle3 eq high
let Cycle2 = addr<<Addr.Cycle2 eq high
data>>Data.aSh0 = (pMem & Cycle3? false, paS0)? high, low
data>>Data.aShl = (pMem & Cycleld? true, paS1)? high, low
data>>Data.aSh2 = (pMem & Cycle3? true, paS2)? high, low
data>>Data.aFhl =(pMem & Cycle3? true, paF1)? high, low
data>>Data.aFh2 =(pMem & Cycled? true, paF2)? high, low
(:\ data>>Data.ReadMD = pMem & Cycle2? low, high
]




DCP-Proms.bepl

structure Addr:
[
blank bit 7

pfX bit 4
blank bit &
]

structure Data:

blank bit

WriteRH bit

Shift bit //low
CycleX bit //1ow
CInGetsPC16X bit //low
MapRefX bit //low
PopX bit

PushX bit

blank bit 8
]

let FX = addr<<Addr.pfX

data>>Data.WriteRH = FX eq 97

16-Mar-85 18:30:05

true
true
true
true

high, low

data>>Data.Shift = FX eq 107 Tow, high

data>>Data.CycleX = FX eq 117

low, high

data>>Data.CInGetsPC16X = FX eq 12?7 low, high
data>>Data.MapRefX = FX eq 13?7 low, high
data>>Data.PopX = FX eq 147 high, low
data>>Data.PushX = FX eq 157 high, Tow

1

Page
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DR e

structure Al

blank bi
pfSO1 bi
pfS23 bi
pf201 bi

L
pfl0
pfi1

]
prYO bit
pfY1 bit
blank bi

structure D

L

Zero bit
IB bit
Rot bit
Byte bit
Const bi
FourBitB
TwoBitBr
OneBitBr
blank bi

Tet pfSO01 =
let pfS23 =
let pfZ01 =
Tet pfZo
let pfyo
let pfyY1l

wonow

data>>Data.
data>>Data.
data>>Data.
data>>Data.
data>>Data.
data>>Data.
data>>Data.
data>>Data.

]

cpl 16-Mar-85 18:30:05

r, data) be
ddr:
t7
t 2
t2
t 2=
bit
bit
t
ata:
//1ow true
//1low true
//low true
//7ow true
t //low true
r bit //low true
bit //low true
bit //low true
t 8
addr<<Addr.pfS01

addr<<Addr.pfS23
addr<<Addr.pfZ201
addr<<Addr.pfZ0 eq high
addr<<Addr.pfY0 eq high
addr<<Addr.pfY1 eq high

Zero = (pfS23 eq 1 % (pfS23 eq 3 & pf20))? Tow, high
IB = (pfS23 eq 3 & pfZ01 eq 3)? low, high

Rot = (pfS23 eq 0 & pfZ01 eq 3)? low, high

Byte = pfSO01 eq 37 low, high

Const = pfS23 eq 1?7 low, high

FourBitBr = (pfSO01 eq 0 & pfY0 & not pfY1)? low, high
TwoBitBr = (pfSO1 eq 0 & pfY0)? low, high

OneBitBr = (pfS01 eq 0 & not pfY0)? low, high

Page
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] == e e e e e e

and FY1(addr, data) be

structure Addr:

[

blank bit 7
pfY bit 4
pfS01 bit 2
blank bit 3
]

structure Data:

WriteDebA bit //low true
WriteExtCtrl bit

CirIntTrap bit //1ow true
IBDisp bit

SetInterrupt bit

WriteStkP bit

WritelB bit

CycleY bit //low true
blank bit 8

Tet pfY = addr<<Addr.pfY
let pfS01 = addr<<Addr.pfS01

data>>Data.WriteDebA = (pfSO01 eq 2 & pfY eq 0)? low, high
data>>Data.WriteExtCtrl = (pfS01 eq 2 & pfY eq 1)7 high, low
data>>Data.ClrIntTrap = (pfSOl eq 1 & pfY eq 2)? low, high
data>>Data.IBDisp = (pfSO1 eq 1 & pfY eq 3)? high, low
data>>Data.SetInterrupt = (pfSO1l eq 1 & pfY eq 4)7 high, low
data>>Data.WriteStkP = (pfS01 eq 1 & pfY eq 5)? high, low
data>>Data.WriteIB = (pfS01 eq 1 & pfY eq 6)? high, Tow
data>>Data.CycleY = (pfSOt eq 1 & pfY eq 7)7 low, high

] .

Page
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structure Addr:

[

blank bit 7
pfY bit 4
pfSO1 bit 2
blank bit 3
]

structure Data:

blank bit

MapRefY bit //Vow true
blank bit

PushY bit

I0RefY bit //low true
WriteBank bit

BHEN bit

RawRef bit

blank bit 8

1

4

let pfY = addr<<Addr.pfY
Tet pfS01 = addr<<Addr.pfS01

data>>Data.MapRefY = (pfS01 eq 1 & pfY eq 9)7 Tow, high

data>>Data.PushY = (pfS01 eq 1 & pfY eq 11)7 high, low

data>>Data.I0RefY = ((pfSO1 eq 1 % pfSO1 eq 2) & pfY eq 12)? low, high
data>>Data.WriteBank = (pfSO01 eq 1 & pfY eq 13)7 high, lTow

data>>Data.BHEN = (pfS01 eq 2 & (pfY eq 12 % pfY eq 14 % pfY eq 15))? low, high
gala>>Data.RawRef = ((pfS01 eq 1 % pfSO01 eq 2) & pfY eq 14)? high, low
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] = e e e S e e e e e e e e e e e e
[
structure Addr:

blank bit 7
pfZ bit 4

pfsS23 bit 2
blank bit 3

structure Data:
[
ADRO bit

IBPtrGetsByte bit
IBPtrGetsWord bit

CInGetsPC16Z bit //1ow true
I0RefZ bit //low true
Popl bit
PushZ bit

AltUAddr bit
blank bit 8
]

let pfZ = addr<<Addr.pfZ
let ptS23 = addr<<Addr.pfS23

data>>Data.IBPtrGetsByte (pfS23 eq 0 & pfZ eq 1)? high, low
data>>Data.IBPtrGetsWord (pfS23 eq 0 & pfZ eq 2)? high, low
data>>Data.CInGetsPC16Z = (pfS23 eq 0 & pfl eq 3)? low, high
data>>Data.IORefZ = (pfS23 eq 3 & pfZ eq 7)? low, high
data>>Data.PopZ = (pfS23 eq 0 & pfZ eq 5)? high, low
data>>Data.PushZ = (pfS23 eq 0 & pfZ eq 6)? high, Tow
data>>Data.A1tUAddr = (pfS23 eq 0 & pfZ eq 7)? high, low

]

data>>Data.ADRO = (pfS23 eq 3 & pfZ eq 0)? high, low
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structure Addr:

[

blank bit 7
pfZ bit 4
pfS23 bit 2
blank bit 3
]

structure Data:

ReadDebB bit //1ow true
ReadExtStat bit //low true
ReadMisc bit //1ow true
ReadRH bit //low true
blank bit

ReadIB bit

blank bit

IBHigh bit //1ow true
blank bit 8

let pfZ = addr<<Addr.pfl
Tet pfS23 = addr<<Addr.pfS23

16-Mar-85 18:30:05

data>>Data.ReadDebB = (pfS23 eq 3 & pfZ eq 8)? low, high
data>>Data.ReadExtStat = (pfS23 eq 3 & pfZ eq 6)? low, high
data>>Data.RcadMisc = (pfS23 eq 3 & pfZ eq 10)? low, high
data>>Data.ReadRH = (pfS23 eq 3 & pfZ eq 11)? low, high
data>>Data.ReadIB = (pfS23 eq 3 & pfZ eq 13)? high, low

data>>Data.IBHigh
]

(pfS23 eq 3 & pfl eq 15)? low, high
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structure Addr:

[

blank bit 7
Bank bit 4
UseRom bit
blank bit 4
]

structure Data:

16-Mar-85 18:30:05

RomOCE bit //high true, aka CS2
Rom0OE bit //low true, aka CS1
RomiCE bit //high true, aka CS2
Rom10E bit //low true, aka CS1

MapFlags bit 2
blank bit 2
blank bit 8

]

let Bank = addr<<Addr.Bank
let UseRom = addr<<Addr.UseRom

let RomOCE, RomQOE = false, false
let Rom1CE, Rom1OE = false, false
let MapFlags = 0

if UseRom then

[ .
if Bank eq 0 then RomOCE, RomOOE =
if Bank eq 1 then RomlCE, RomlOE =

data>>Data.RomOCE
data>>Data.Rom0OQE
data>>Data.Rom1CE Rom1CE? high, low
data>>Data.Rom10E Rom10E? low, high
data>>Data.MapFlags = MapFlags

RomQCE? high, low
RomQQE? low, high

rue, true

t
true, true

Page
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/=== e e e e e e e e oo osoosoooooeoooe
structure Addr:

[

blank bit 7
Bank bit 4
UseRom bit
blank bit 4
]

structure Data:

[

RomOCE bit //low true
RomGOE bit //low true
Rom1CE bit //1ow true
Rom10E bit //1ow true
MapFlags bit 2

blank bit 2

blank bit 8

]

tet Bank = addr<<Addr.Bank
let UseRom = addr<<Addr.UseRom

let Rom0OCE, RomOOE
let Roml1CE, Rom10E
Tet Mapflags = 0

false, talse
false, false

if UseRom then

[ .
if Bank eq 0 then RomOCE, Rom0OE
if Bank eq 1 then Rom1CE, Rom10E
]

data>>Data.RomOCE = RomOCE? low, high
data>>Data.RomGQE = RomOOE? low, high
data>>Data.Rom1CE = Rom1CE? low, high
data>>Data.Rom10E = Rom1QE? Tow, high
data>>Data.MapFlags = MapFlags

true, true
true, true

o
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manifest

L

// These bits appear inverted on X[8-9] when fZ = XLow¢Misc.
/7 1f X[8-9] zero then a control store parity error occured.
stateIBEmpty 0

stateStack =
statelnit =
stateNoTrap
stateParity

1

3
3

oo N

structure Addr:

blank bit 7

CurrentState bit 2

TrapIn bit

IBEmptyTrap bit //low true
StackTrap bit

InitTrap bit //1ow true
ParityTrap bit

CilrIntTrap bit //low true
Cyclel bit

structure Data:

L

NextState bit 2

Trap bit

ParityLED bit //low true
ForceBank0 bit

blank bit 3

blank bit 8

]

let CurrentState = addr<<Addr.CurrentState
let IBEmptyTrap = addr<<Addr.IBEmptyTrap eq low
let StackTrap = addr<<Addr.StackTrap eq high
let InitTrap = addr<<Addr.TnitTrap eq low
let ParityTrap = addr<<Addr.ParityTrap eq high
let ClrIntTrap = addr<<Addr.ClrIntTrap eq low
N let Cyclel = addr<<Addr.Cyclel eq high
( let Trapln = addr<<Addr.TrapIn eq high
P

let NextState = CurrentState
let Trap = false
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1/
//
12
17/
1/
12
/7
//
/7

1/
12
1/
/7
1/

1/
/7
//
7/
1/
/7

if
if
if
if
if
2

//
/7

>

i

/7
/7
1/

1/
/7
7/

data>>Data.NextState
data>>Data.ParityLED

The Trap machine only remembers one trap. If multiple traps occur,
only one of them is reported. The priority of reporting is:
InitTrap - highest priority
ParityTrap
StackTrap
IBEmptyTrap - lowest priority
If a trap occurs in an instruction which clears traps, the new trap still takes.
The instruction at location 0 must read the trap type (XBus«Misc) and
clear the trap (CirIntTrap), or else another trap will occur.

InitTrap causes a continuous Trap regardless of the cycle.

The CP repeatedly executes the instruction at location 0.

The Multibus FSM loops in Cycle 1.

The control store bank is forced to 0.

When InitTrap goes away, the processor takes off from location 0 in cycle 1.

The instruction at location 0, which the CP repeatedly executes while
Init is asserted, contains fY = ClrintTrap. Unless inhibited, this will
cause the trap machine to forget its mission 3 cycles before the processor
is finally released from its chains. TrapIn detects this peculiar
combination and remembers it long enough to inhibit ClrIntTrap until the last
time that that magic instruction at location 0 is executed.

ClrIntTrap & CurrentState eq statelnit & (TrapIn % not Cyclel) then CirIntTrap = false

CirIntTrap then NextState = stateNoTrap

IBEmptyTrap & CurrentState eq stateNoTrap then NextState = statelBEmpty
StackTrap & (CurrentState eq stateNoTrap % CurrentState eq statelBEmpty) then
NextState = stateStack

ParityTrap & CurrentState ne statelnit then NextState = stateParity

InitTrap then NextState = statelnit

Trap must be asserted during Cycle 2, so we must decide to assert it during Cycle 1.
A Trap causes the address loaded into NIA at the end of cycle 2 to be zero.
The instruction at location 0 is fetched in cycle 3 and exccuted in cycle 1.

Cyclel & (NextState ne stateNoTrap % ParityTrap) then Trap = true

ParityTrap is a level (JK-FF) rather than a 1-cycle pulse like the rest of the traps.
This is fortunate since the trap mechanism has only 2 state bits but has § states:
NoTrap, IBEmpty, Stack, Parity, Init.

InitTraps and ParityTraps go to location 0 in bank 0.
A1l other traps go to location 0 in the current bank.
This trap handler might just pass control to the trap handler in bank 0.

NextState
ParityTrap? low, high

data>>Data.ForceBank0 = (Trap & ParityTrap) % InitTrap? high, low
data>>Data.Trap = Trap? high, low
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OCP-Ints.pal
Last modified October 14, 1982 3:54 PM by Boggs

PALType 16R6
PinDefs

cK

/CirintTrap SetInterrupt In0 Inl In2 In3 Otherln Low
GND /ReadInts

OtherQut /Trans /0ut3 /0ut2 /0Outl /0ut0 /IFF Interrupt
PWR

BEGIN

Out0 * In0;

OQutl + Inl;

Out2 * In2;

Out3 t In3;

Trans t In0 /0ut0 + /In0 Qut0 +
Int /0utl + /Inl Qutl +
In2 /0ut2 + /In2 Qut2 +
In3 /0ut3 + /In3 Qut3;

If /Low THEN /OtherQut ¢ /Trans;
IFF * /ClrIntTrap IFF + SetInterrupt + Otherin + Trans;
IF /Low THEN /Interrupt ¢ /IFF;

END
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DCP-MarHigh.pal
Last modified fFebruary 21, 1983 6:45 PM by Boggs

PALType 16R6
PinDefs

cK

MapRef IORef YHG YH1 YHZ YH3 YH4 RawRef

GND /ReadMAx

MapFlagl /AD14 /AD15 /AD16 /AD17 SpareQutl SpareQut2 MapFlag0
PWR

BEGIN

AD14 t+ IORef YH4;

AD15 t+ RawRef YH3 + IORef /MapRef YH3;
AD16 * RawRef YH2 + IORef /MapRef YH2;
AD17 + RawRef YH1 + IORef /MapRef YHI1;
END
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DCP-MarLow.pal
Last modified February 21, 1983 6:45 PM by Boggs

PALType 16R6
PinDefs

CK

MapRef IORef ADROin BHENin YH5 YH6 YH7 RawRef

GND /ReadMAx

MapFlagl /AD11 /AD12 /AD13 /BHEN /ADRO SpareOut MapFlag0
PWR

BEGIN

AD11 t+ IORef YH7 + /IORef MapRef;
AD12 t IORef YH6;

AD13 t IORef YH5;

BHEN + BHENin;

ADRO * ADROin;

END
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74S244/20/N:
C #u103 #uad7 #u96
745253/16/N:
#u60

748257/16/N:
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#ua3
745280/ 14/N:
#ul6 .
74S32/14/M:
#u106
74S8373/20/N:
#u61
745374/20/N:

#u22
#u7s

74S38/14/N:
#uag
74S86/14/M:
#ud9
8SIP/8/J1W:
#rl
93422/22/F4M:
#u78
AMD25509/16/N:
#ul1b
AMD25S10/16/N:
#u76
AMD27S03/16/N:
#u58
AMD27S07/16/N:

#ul01

H#ub5

#u18

#u59

#HuB2

#u23
#u8s

#u79

#ug1

#ul7

#u102

AMD27S27/22/N4W:

#u3b
#u73

AMD27S29/20/N:

#ulld

#u36
#u74

#u28

AMD2901C/40/J6W:

#u66
AMD2950/28/J6W:

#u70

#u67

OSCILLATOR/14/N:

#u65
Spare20/20/J:

#ul7

#u20

#u88

#ul9

#u25

#u80

#u93

#u89

#u37

#ub1

#u68

#u8

16-Mar-85 18:30:05

#u92

#u2l #hl

#u26 #u2l

#u8l

#u90

#u38 #u39

#u72

A#u69

9

Hua0

#us0

#udl

fflus4

#u71
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Universal

;File=DCPO1.si1
;File=DCPO2.5i1
;Fi1e=NCPO3.5sil
;File=DCPO04.5si1
;Fi1e=DCP05.5i1
;File=DCP06.si1
:File=DCPO7.si1
;File=DCP0O8.sil
;Fi1e=DCP09.5si1
1File=DCP10.sil
;File=DCP11.sil
;File=DCP12.5si1
;File=DCP13.si1
;File=DCP14.si]
;File=NDCP15.si1
;File=DCP16.si1
;File=DCP17.sil
;File=DCP18.sil
;File=DCP19.5si1
;File=NCP20.5si1
;File=DCP21.si1
;File=DCP22.5si1
;File=DCP23.sil
; Implicitly generated wiring ...

#e1: (-/2/3)
#c10: (-/273)
#c100: (-/2/J)
#c101: (-/2/d)
#c102: (-/2/3)
#c103: (-/2/J)
#c104: (-/2/d)
#c1056: (-/2/3)
#c106: (-/2/3)
#c107: (-/2/3)
#c108: (-/2/3)
#c109: (-/2/3)
#c11: (-/2/3)
#c110: (-/2/3)
#c11l: (-/2/3)
#c112: (-/2/3)
#c113: (-/2/3)
#c114: (-/2/9)
#c115: (-/2/3)
#cl2: (-/2/3)
#c13: (-/2/3)
#c1a: (-7273)
#c15: (-/2/3)
#c16: (-/2/d) ;
#c17: (-/2/9)

#c18: (-/2/3)
#c19: (-/2/3)
#c2: (-/2/3) ;
#c20: (-/2/73)
#c21: (-/2/3)
#e22: (-1273)
#c23: (-/273) ;
#c24: (-/2/3)
#c25: (-/2/)

#c26: (-/2/3)
#c27: (-/2/3) ;
#c28: (-/2/3)

#c29: (-/273) 3
#e3: (-/2/3)

#c30: (-/2/3)
#c31: (-/2/3)
#e3z2: (-/273)
#c33: (-/273)
#c3a: (-/2/3)
Hc3B: (-/2/3)
#c36: (-72/3) ;
#c37: (-/2/3) ;
#c38: (-/2/3)
#c39: (-/2/3)
#ca: (-/2/3) ;

#c40: (-/2/73) ;
#cal: (-/2/3) ;
ncaz2: (-/2/3) ;
#cad: (-/273)
#cad: (-7273)
#cas: (-/2/3) ;
#cas: (-/2/3) ;
#ed7: (-/213) ;
#ca8: (-/2/3) ;
Hca9: (-/273)
#ch: (-/2/3)

#c50: (-/2/3)

#eb1l: (-/2/3)
He52: (-/223) ;
#c53: (-/273)
#cb4: (-12/3)
#cb5: (-/2/3)
#c56: (-/2/3) ;
#e57: (-/2/3) ;
#c58: (-/2/3)

#c59: (-/2/3) ;
#e6: (-/2/3)

#c60: (-/2/3)
#eb1: (-/2/3)
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#eo2: (

#c63: (

#ebd: (-/2/3)
#c66: (

#cb7: (

#c68: (-72/J)
#c69: (-/2/3)
#el: (=/2/3)
#e70: (-/2/3)

g
~
~
~
<
—

#ell: (-/2/3)
H#cl12: (-/2/3)
#c713: (-72/3)
#era: (-72/3)
#c15: (-/2/d)
#c16: (-7273)
#e17: (-/2/3)
#c18: (-72/3)
#c719: (-/2/9)

#c8: (-/2/3)
#cBO: (-/2/3)
#c81: (-/2/3) ;

#c82: (-72/3) ;
#c83: (-72/3)
wesa: (-/2/3) ;
#c85: (-/2/3) ;
HNc86: (-/2/3)
ne81: (-/2/3) ;
#c88: (-/2/3) ;
#c89: (-/2/3)

#e9: (-/2/3)
#e90: (-/2/3)

#c91: (-/2/3)
#e92: (~/2/3)
#c93: (-/2/3) ;
#c94: (-727)
#c95: (-/2/3)
#e96: (-/2/3)
#e97: (-/2/3) ;
H#c98: (-/2/3) ;
#c99: (-/2/3) ;

#11: (-/2/J) ;
#rl: (8SIP/8/J1IM)

#r2: (-/2/3)
#rd: (-/2/3)
Frd: (-/2/3) ;
#r5: (-/2/J)

Aul: (64Kx8/28/N6W) ;

#ul0: (64Kx8/28/N6W) ;

#ul00: (74ALS589/20/N) ;

M1G1: (AMD27S07/16/N) ;

#u102: (AMD27S07/16/N) ;

#ul03: (745244/20/N) ;

#ul04: (745240/20/M) ;

#ul105: (74S09/14/N) ; 8,9,10,11,12,13
#ul06: (74S32/14/N) ; 11,12,13

H#U107: (74S138/16/N) ; 7,9,14,15
#u108: (74ALS576/20/N) ;

#u109: (74ALS576/20/N) ;

#ull: (64Kx8/28/N6W) :

#u110: (74ALS576/20/N) ;

#ulll: (74ALS57G6/20/N) ;

#u112: (16RG/20/N) ; 18

#ul13: (16R6/20/N) ; 17,18

#ulla: (AMD27S29/20/N) ; 7,8,9

#ulls: (AMD25S09/16/N) ;

#ul2: (64Kx8/28/N6W) ;

#u13: (64Kx8/28/N6W) ;

#uld: (64Kx8/28/N6M) ;

#ulb: (64Kx8/28/N6W) ;

#ul16: (745280/14/N) ; 3,5

#ul7: (Spare20/20/J) ; 1,2,3,4,5,6,7,8,9,11,12,13,14,15,16,17,18,19
#u1g: (745280/14/N) ; 3,6

#u19: (745280/14/N) ; 3,6

#u2: (64Kx8/28/N6W) ;
#u20: (Spare20/20/J) ; 1,2,3,4,5,6,7,8,9,11,12,13,14,156,16,17,18,19
#u21: (745280/14/N) ; 3,5

#u22: (745374/20/N)

#u23: (74S374/20/N)

#u24: (74S151/16/N) ; 1,5
#u25: (74S374/20/N) ;

#u26: (74S374/20/N) ;

#u27: (748374/20/N) ; 2

#u28: (AMD27S29/20/N) ; 13,14

#u29: (74S374/20/N)

#u3: (64Kx8/28/N6W)

#u30: (74LS273/20/N) ; 12

#udl: (745240/20/N) ; 9,11
#u32: (74S5157/16/N) ;

#u33: (745157/16/N) ;

#u34: (745151/16/N) ; 5

#u35: (AMD27S27/22/NAW) ; 7
#u36: (AMD27S27/22/NaW) ;
#u37: (AMD27S27/22/NMW) ; 14,15
#u38: (AMD27S27/22/N4W) ;

#u39: (AMD27S27/22/N4W) ; 7,9
#ud: (64KxB/28/NBW) ;

#ua0: (AMD27S27/22/N4W) ;

#udl: (AMD27S27/22/NAW) ; 12,14
#uaz: (748157/16/0) ;

#u43: (74S257/16/N) ;

#udd: (74S167/16/N) ;
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#udb:

H#ud6
#ud?
#udld

#ud9:

Hub:

#ub0:
H#ubl:
f#ub2:
H#ub3:
H#ub4:
#ub5:
Hu66:
#ub7:
#ub8:
#ub9:

H#ub:

#u60:
H#ubl:
#u62:
#u63:
#ub4:
#ub5:
Hu66:
H#ub7:
Hu68:
#u69:

fu7:

#u70:
Hull:
#ul2:
#uid:
fu7a:
H#uib:
#u76:
#ul7:
#ulg:
#u79:

#u8:

H#u80:
Hu8l:
#u82:
#u83d:
#u84a:
Hu85:
#u86:
Hu87:
#u88:
#u89:

#u9:

#u90:
#u91:
#u92:
#u93:
#u94:
#u95:
#u96:
#u97:
#u98:
#u99:

(]

CALIBRATE: <1>

(745151/16/N) ; 1,5
(74520/14/N) ; 3,11
(745244720/N) ;
(74838714/N)
(74S86/14/N) 5 11,12,13

(GAKx8/28/NGW)

(745374/20/N) ; 18,19
(AMD27529/20/N) ;
(16R6/20/N) ; 12,13,18
(74508/14/N)
(748374/20/N)
(745257/16/N) ;
(74Ls352/16/N) ; 3,13
(74S10/14/N) ;
(AMD27S03/16/N) ;
(74832/14/M) ;

(64Kx8/28/N6W)

(745253/16/N) ;
(745373/20/N)
(74S373720/N) ;
(16R6/20/N) ; 1
(74S00/14/N) ;

(OSCILLATOR/ 14/N)
(AMD2901C/40/J6W)

3,18,19

16-Mar-85 18:30:056

1,2,3,4.6,6,9,10,11,12,13
; 31,33,34

(AMD2901C/40/36W) : 31,33,34

(AMD2901C/40/J6W)

7 32,36

(AMD2901C/40/J6W) ; 31,33,34

(745280/14/N) ; 3,5

(AMD2950/28/J6W) ;
(AMD27S27/22/N4W)
(AMD27829/20/N) ;

; 13,14,15

(AMD27S27/22/N44W) ; 13,14,15

(AMD27S27/22/N4W) ;
(743374/720/N) ;
(AMD25510/16/N)
(AMD25510/16/N) ;
(93422/22/F4W) ;
(93422/22/F4W) ;

(93422/22/F4W) ;
(93422/22/F 4W)
(74376/16/N) ;
(74376/16/N)
(74S10/14/N)
(748374720/N) ;
(745240/20/N) ;
(743182/16/M) ; 5,6,7,10
(745257/16/N) ;
(AMD25S10/16/N) ;

(745280/14/N) ; 3.5

(AMD25S10/16/N) ;
(AMD25S09/16/N)
(745257/16/N) ;
(AMD25509/16/N) ;
(74276/20/N) ;
(74500/14/N) ;
(745244/720/N) ;
(74ALS516/20/N) ;
(74ALS576/20/N)
(74ALS580/20/N) ;

(Spare20/20/J) ; 1,2,3,4,5,6,7,8,9,11,12,13,14,15,16,17,18,19

; INSTALL welder nose, board wiring side up ...

#TopRight {0,0} #TopLeft {0,0} #? {0,0}
12BitCarry: <382> (196)
#u87.90 {204,92} #u68.291 {24,108}
12BitGen': <364> (148)
Hu87.141 (204,72} #ub7.320 {80,96}
12BitProp': <337> (140)
#u87.154 {204,68} #ub7.350 {80,84}
1BitBrEn': <324> (100)
#u34.77 {220,168} #u36.150 {124,172}
2BitBrEn': <44> (88)
#u36.140 {124,176} #ud5.71 {188,168} #u24.71 {204,168}

2xClk': <31> (1052)

#u73.167 {916,168}  #u7d.
#u82.97 {44,228} #U83.

4BitBrEn': <53> (228)

#U56.151 {312,148}  #uS6.

4BitCarry: <328> (288)

#u66.291 {52,108} #us7.

4BitGen': <326> (108)

#u87.31 (192,72} #u69.

4BitProp': <318> (92)

#uB7.41 (192,76} #u69.
8BitCarry: <299> (248)
#u67.291 {80,108} #u4d9.

3BitGen': <371> (172)

#u87.11 {192,64) #U66.

161 (896,168}  #u3l.

9i {28,228} #u9a,
1i {300,144} #u36.
120 {204,80} #u3a.

320 (108,96}

350 (108,84}

101 {124,80} #u87.

w
~

o (52,96}

120 {280,178}
8i {32,172}

130 {124,180}

12i {232,160}

110 {204,848}

#7 (0,0}

H#u70.241 {296,216}

#u94.131 {44,172}

#u34.151 {232,148)

Page
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8BitProp': <366> (156)
#u87.21 {192,68}

aD.0: <165> (844)
#u68.71 {0,88}
#u86.171 {140,76}

aD.0': <179> (88)
#u86.30 (128,72}

aD.1: <164> (824)
#68.51 {0,80)
#u60.21 {208,68}

AD10/: <198> (388)
#u108.190 {188,204}

AD11/: <418> (340)
£130 (8,4}

AD12/: <417> (328)
£132 {16,4}

AD13/: <410> (316)
£134 {24,4)

AD14/: <422> (356)
€257 (4,8}

AD15/: <420> (348)
£258 {8,8}

AD16/: <450> (584)
€255 {508,4)

AD17/: <421> (348)
£256 {0,8}

ADRO: <327> (108)
#ul12.41 {112,212}

ADRO/: <387> (216)
E157 {116,4)}

ADR1/: <183> (312)
#u109.120 {204,232}

ADRZ/: <137> (320)
#u109.130 {204,228}

ADR3/: <184> (312)
#7u109.140 {204,224}

ADR4/: <188> (320)
#u109.150 {204,220}

ADR5/: <185> (312)
#u109.160 {204,216}

ADRG/: <189> (320)
#u109.170 {204,212}

ADR7/: <186> (312)
#u109.180 {204,208}

ADR8/: <190> (320)
#u109.190 {204,204}

ADRO/: <193> (328)
#u108.120 {188,232}

ADRA/: <196> (336)
#0108.130 {188,228}

ADRB/: <194> (328)
#u108.140 {188,224}

ADRC/: <197> (336)
#ul08.150 {188,220}

ADRD/: <191> (328)
#u108.160 {188,216)

ADRE/: <195> (336)
#u108.170 {188,212}

ADRF/: <192> (328)
#u108.180 {188,208}

aF.0: <160> (796)
#u68.271 {24,116}
#u25.90 {800,96}

aFh.1: <258> (212)
#u68.281 {24,112}

aFh.2: <260> (224)
#u68.261 {24,120}

aF1.1: <264> (776)

#u66.350 (52,84}

#u66.7i (28,88}
#u48.4i {176,76}

#u48.11 {176,64}

#u66.51 {28,80}
#u25.190 (812,68}

#u97.190 {156,204}

#ul12.130 {124,228}

#ul12.140 {124,224}

#u112.150 (124,220}

#u113.130 {140,228}

#ul13.140 {140,224}

#ul13.150 {140,220}

#ul13.160 {140,216}

#u40.70 {48,168}

#ul12.170 {124,212}

#u98.120 {172,232}

#u98.130 {172,228}

#u98.140 {172,224}

#u93.150 {172,220}

#u98.160 {172,216}

#u98.170 {172,212}

#u98.180 {172,208}

#u98.190 (172,204}

#u97.120 {156,232}

#u97.130 {156,228}

#u97.140 {156,224}

#u97.150 {156,220}

#u97.160 {156,216}

#u97.170 {156,212}

#u97.180 {156,208}

H#u66.271 {52,116}

#u67.281 {80,112}

#u67.261 {80,120}

16-Mar-85 18:30:05

#u67.71 (56,88}
#uB0.151 (220,68}

#uB0.11 {208,64}

#u67.51 (56,80}

£128 (0,4}

E158 {120,4}

£155 {108,4}

E156 {112,4}

£163 {100,4}

E154 {104,4)

E151 {92,4)

E152 (96,4}

E149 (84,4}

£150 (88,4}

E147 (76,4}

E148 {80,4)}

£145 (68,4}

E146 (72,4}

E143 {60,4)

E144 {64,4)

#u67.271 {80,116}

#u37.100 {168,180}

#u37.120 {184,184}

#U69.71 (84,83}
#u25.160 {812,80}

#u69.51 (84,80)

#u69.271 {108,116}
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#u66.281 {52,112}

aF1.2: <248> (796)
#u66.261 {52,120}

AltBoot: <332> (128)
C505 {484,44)

AltUAddr: <419> (348)
#u40.150 {64,172}

aSh.0: <269> (220)
#u68.141 {0,116}

aSh.1: <261> (228)
#u63.131 {0,112}

aSh.2: <262> (236)
#u68.121 {0,108}

aS1.0: <269> (820)
#u66.141 {28,116}

aS1.1: <267> (804)
#u66.131 {28,112}

aS1.2: <265> (796)
#u66.121 {28,108}

Bank.0: <210> (352)
#u28.17 (428,144}

Bank.1: <233> (368)
#u28.21 {428,148}

Bank.2: <232> (368)
#u28.3i {428,152}

Bank.3: <133> (716)
#u10.21 {752,148)
#u13.21 {640,148}
#u5.21 {528,148}
#u28.41 {428,156}

BCLK: <456> (624)
#u3l. 131 {280,172}

BCLK/: <394> (604)
#u94.31 {32,162}

BHEN: <297> (72)
#ul12.5i {112,216}

BHEN/: <452> (600)
£127 {508,0}

BlankMP': <428> (416)
C511 {508,44}

Boot': <7> (624)
#u105.11 {64,200}

BPRN/: <423> (932)
#94.27 {32,148}

BUSY: <446> (544)
#u31.50 {268,160}

BUSY/: <400> (624)
/tu105.60 {64,220}

C.0: <398> (268)
#A2.2i {380,148}

C.1: <404> (296)
#u42.51 {380,160}

C.2: <338> (140)
#u82.111 {392,164}

€.3: <361> (144)
#u42.141 (392,152}

CarryIn: <5> (208)
#u60,117 {220,84}
#u87.131 {204,76)
#u69.291 {108,108}

CarryOut: <305> (276)
#u68.330 (24,92}

CIn: <120> (704)
#u86.151 {140,84}
#u78.181 {408,80}

CINePC16X': <309> (208)
#ud8.13i {188,68)

CInePC16Z': <372> (176)
#u40.100 {48,180}

#u69.281 {108,112}

#u69.261 {108,120}

#u47.11% {556,100}

#u92.11 {304,64)

#u67.141 {56,116}

#u67.131 {56,112}

H#u67.12i {56,108}

#u69.1

'S

i {84,116}

#u69.131 {84,112}

#u69.1

~

i {84,108}

H#u23.20 {396,148}

#u23.50 {396,160}

#u23.60 {396,164}

#ul1.2i {724,148}
#u16.21 {612,148}
#u3.2i {500,148}
#u23.90 {396,176}

#u73.90 {900,176}

#u3l.70 {268,168}

#u39. 140 {144,176}

#ull2.160 {124,216}

#u30.190 {252,204}

#u105.21 {64,204}

£115 {460,0}

#u106.101 (732,80}

#u31.151 {280,164}

#u57.80 {172,88})

#u57.60 (160,84}

#u86.60 {252,164}

#u46.80 {264,168}

#uB0.121 {220,80}

#u48.80 (188,88}

#u60.10i {220,88)

#uB4.2i (288,68}
#u81.181 (428,80}

#u49.17 {112,64})

#u49.2i {112,68}

16-Mar-85 18:30:05

#fu25.120 {812,96}

#u49.91 {124,84}

#u37.70 {168,168}

#u37.80 {168,172}

#u37.90 {168,176}

#u25.20 {800,68}

#u25.50 {800,80)

#u25.60 {800,84)

#u33.21 {332,148}

#u33.51 {332,160}

#u33.111 (344,164}

#u12.2i {696,148}
#u6.21 {584,148}
#u2.2i {472,148}
#u33.141 {344,152}

E113 {452,0}

#r1.6i {300,220}

#u106.91 (732,84}

E117 {468,0}

#r2.10 {224,64}
#ud8.110 {188,76}

#u34.141 {232,152}

#u79.181 {368,80}
#u27.50 (816,80}

#u35.120 {104,184}

#u25.150 (812,84}

€303 {188,40}

€304 {192,40}

€305 {196,40}

#ul4.2i {668,148}
#ud.21 {556,148}
#ul.2i {444,148}
€306 {200,40}

€507 {492,448}

#u60.41 (208,76}
#u48.51 {176,80}

#u80.181 (388,80}
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Clk'a: <89> (984)
#u29.111 {844,100}
#u22.117 {424,180}
#u67.151 {56,120}

Clk'b: <121> (748)
#u71.161 {796,168}
#u39.164 {144,168}
#u40.161 {64,168}

Clk'c: <91> (1088)
#u70.204 {296,232}
#u91.91 (348,92}
#u75.111 {860,180}

ClrIntTrap': <199> (804)
#u94.171 {44,156}

Cyclel: <334> (788)
#u74.120 {896,184}

Cycle2: <204> (940)
#u74.130 {896,180}

Cycled: <385> (948)
#u74.140 {896,176}

CycleX': <383> (196)
#u35.100 {88,180}

CycleY': <373> (180)
#u38.150 {84,172}

DATO/: <350> (408)
#u100.91 {80,232}

DAT1/: <344> (400)
#u100.81 {80,228}

DAT2/: <351> (408)
#u100.7i {80,224}

DAT3/: <345> (400)
#u100.61 {80,220}

DATA/: <352> (408)
#u100.51 {80,216}

DAT5/: <346> (400)
#u100.4 {80,212}

DAT6/: <353> (408)
#u100.31 {80,208}

DAT7/: <347> (400)
#u100.27 {80,204}

DAT8/: <354> (420)
#u110.120 {236,232}

DAT9/: <355> (420)
#u110.130 {236,228}

DATA/: <348> (404)
#ul110.140 {236,224}

DATB/: <349> (404)
#ul110.150 {236,220}

DATC/: <342> (388)
#u110.160 {236,216}
)

DATD/: <343> (388)
#U110.170 {236,212}

DATE/: <339> (372)
#u110.180 {236,208}

DATF/: <340> (372)
#u110.190 {236,204}

DCPO1.sil+1: <236> (48)
#u67.161 {56,124}

DCPO1.si1+2: <272> (60)
#u67.81 {56,92}

DCPO1.5i1+3: <271> (60)
#069.81 (84,92}

DCPO1.si1+4: <237> (48)
Hu69.161 {84,124}

DCP02.sil+1: <4> (88)
#ud9.30 (112,72}

DCPO2.si1+2: <223> (44)
#u50.31 (144,72}

DCPO2.si1+3: <290> (68)
#u48.121 (188,72}

#u27.111 {828,100}
#u23.11i {408,180}
#u66.151 {28,120}

#u31.160 (280,160}
#u36.161 {124,168}

#u31.140 {280,168}
#ul15.91 {444,92)
#u85.117 {876,180}

#u38.90 {68,176}

#uT1.6% (780,164}

#u37.51 {168,160}

#u37.41 {168,156}

#u57.137 (172,68}

#us7.21 (160,68}

#ulll.120 {220,232}

#ul11.130 {220,228}

#ulll.140 {220,224}

#ul11.150 {220,220}

#ulll. 160 {220,216}

#ul11.170 (220,212}

#ulll.180 {220,208}

#ul11.190 {220,204}

#u99.94 {96,232}

#u99.81 {96,228}
#u99.71 {96,224}
#u99.61 {96,220}
#u99.51 {96,216}
#u99.41 {96,212}
#u99.31 {96,208}
#u99.21 {96,204}
#u68.210 {24,140}
#u68.90 {0,96}
#u66.90 {28,96)}
#u66.210 {52,140}
#us9. 41 (112,76}

#u49.60 {112,84}

#u86.50 {128,80)}

16-Mar-85 18:30:05

#u25.11% {812,100}
#u31.180 {280,152}
#u88.151 {0,120}

#u37.161 {184,168}
#u35.167 {104,168}

#u50.11i {156,100}
#u52. 11 {800,144}

#u71.51 {780,160}

H#u84.1i (640,64}

#u45.2i {188,148}

C448 (256,44}

E173 {180,4)

E174 {184,4)}

£171 (172,4)

E172 {176,4)

E169 {164,4)

E170 {168,4}

E167 {156,4}

E168 {160,4)

E165 (148,4}

£166 {152,4}

£163 {140,4)

£164 {144,4)}

£161 {132,4}

£162 {136,4)

E159 {124,4)

£160 {128,4)

#u48.91 {188,84}

#u26.
H#uB9.

Hudl.
#u38.

#u93.
#ub3.

#ub2.

Ca46

C445

Page
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DCPO3.sil+1: <35> (16)
#u92. 40 (304,76}

DCP03.sil+2: <129> (24)
#u92.70 (304,88}

DCPO3.si1+3: <135> (28)
#u92.90 (316,92}

DCPO3.si1+4: <97> (20)
#u92.120 (316,80}

DCPO3.sil+56: <116> (140)
#u81.207 (428,72}
#u64.30 (288,72}

DCPO4.siT+1: <51> (196)
#u101.31 {480,72)

DCPO4.si1+2: <110> (88)
#u104.21 {512,68)

DCPO4.si1+3: <209> (108)
#u104.4i (512,76}

DCPO4.sil+4: (112> (92)
#u104.61 (512,84}

DCPO4.sil+6: <27> (92)
#u104.81 {512,92}

DCP04.si1+6: <408> (312)
#u50.41 (144,76}

DCPO6.sil+1: <39> (36)
#u54.31 (136,72}

DCPO6.si1+10: <437> (472)
#uB4.110 {300,76)

DCPOG.sil+11: <443> (532)
#u50.131 (156,92}

DCP06.5i1+12: <445> (540)
#u50.81 (144,92}

DCP06.5i1+13: <380> (572)
#uS1.181 (684,72}

DCPO6.si1+14; <442> (528)
#usl.70 {672,88}

DCPO6.5i1+15: <441> (504)
#u50.141 (156,88}

DCPO6.si1+2: <38> (36)
#us4. 47 {136,76)

DCPO6.si1+3: <37> (36)
#u54.71 {736,88)

DCPO6.sil+4: <36> (36)
#us4.81 (736,92}

DCPO6.5i1+5: <43> (36)
#u54.131 {748,92}

DCPO6.si1+6: <42> (36)
#u54.141 {748,88)

DCRO6.5i1+7: <41> (36)
#us4.171 {748,76)

DCPO6.si1+8: <40> (36)
#u54.181 (748,72}

DCPOG.si1+9: <49> (152)
#u61.111 {780,100}

DCPO7.sil+1: <473> (884)
#u7.131 {28,148}

DCPO7.5i1+2: <474> (904)
#u7.12i {28,152}

DCPO7.5i1+3: <475> (924)
#u7.11i {28,156}

DCPO7.5i1+4: 476> (944)
#u7.101 {28,160}

DCPO7.si1+56: <136> (28)
#u7.91 {28,164}

DCPOT7.s5i1+6: <224 (44)
#u94.191 {44,148}

DCPO9.sil+1: (312> (84)
#u45.60 {188,164}

#u93.44 {320,76}

#u93.5i {320,80}

#u93.

Hu93.

#u78.

12 (332,80}

131 (332,76}

201 {408,72}

#u102.31 (464,72}

#Ul14.1i {448,684}

#ull4.2i {448,68)

#ul15.100 {444,88)

#ul14.4i (448,76}

#ul14.60 {448,848}

#ub2.

#ub4 .

#u51.

#ub1.

#U104. 111 {524,100}

#u50.

#u53.

#ub2.

#u62.

#ub2.

#ub2.

#ub2.

#u62.

#u62.

#u62.

#ul19.

#ul6.

#u21l.

#ul8.

20 {752,68}

11i (748,100}

140 (684,88}

130 (684,92}

7 {144,88)

60 (656,84}

50 (752,80}

60 (752,84}

90 {752,96}

120 (764,96}

150 {764,84}

160 {764,80}

190 {764,68}

11i {764,100}

6o {848,84}

6o {864,84}

60 {830,84}

6o (896,84}

#u9.60 {0,164}

#u7.60 {16,164}

#udb.

1i {252,144}

16-Mar-85 18:30:056

#u80.201 {388,72}

H#u64.80 (300,88}

#ul15.20 (432,68}
#ul116.70 {432,88)
#ul14.3i {448,712}

#u115.150 (444,68}

#u61.20 (768,68}

#u50.90 {144,96}

#ub1.50 {768,80}
#ubl.60 {768,84}
#u61.90 (768,96}
#u61.120 {780,96}
#u61.150 (780,84}
#u61.160 {780,80}
#u61.190 {780,68)

#u53.30 {656,72)

#u79.20i {368,72}
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DCPO9.si1+10: <389> (232)
#u66.70 {300,168}

DCP09.sil+11: <390> (232)
#u56.90 {312,172}

DCP09.5i1+12: <239> (48)
#ub9.11 {284,144}

DCP09.sil+2: <302> (76)
#u24.60 {204,164}

DCPO9.si1+3: <227> (44)
#u34.60 (220,164}

DCP0Y.sil+4: <319> (92)
#u95.60 {236,164}

DCP09.s5i1+5: <30> (536)
#u59.5i {284,160}
#u106.60 (720,84}

DCP09.5i1+6: <226> (44)
#u59.4i {284,156}

DCPO9.sil+7: <213> (40)
#u59.9i {296,164}

DCP09.sil1+8: <225> (44)
#u59.121 {296,152}

DCP09.si1+9: <222> (564)
#u95.5i {236,160}

DCP10.sil+1: <238> (48)
#u22.81 {412,172}

DCP10.5i1+10: <253> (56)
#u23.7i {396,168}

DCP10.si1+11: <303> (76)
#u23.4i {396,156}

DCP10.si1+12: <291> (68)
#u23.37 {396,152}

DCP10.511+13: <274> (60)
#u42.40 {380,156}

DCP10.sil+14: <228> (44)
#u42.70 {380,168}

DCP10.si1+15: <240> (48)
#ud42.90 {392,172}

DCP10.5i1+16: <215> (40)
#ud2.120 {392,160}

DCP10.sil1+17: <58> (340)
#u22.11 {412,144}

DCP10.si1+2: <214> (40)
#u22.7i {412,168}

DCP10.5i1+3: <273> (60)
#u22.41 {412,156}

DCP10.sil+4: <247> (52)
#u22.3i {412,152}

DCP10.si1+5: <254> (56)
© #u44.120 {360,160}

DCP10.si1+6: <284> (64)
#u44.90 {360,172}

DCP10.sil+7: <275> (60)
#u44.70 {348,168}

DCP10.si1+8: <304> (786)
#ud4. 4o {348,156}

DCP10.511+9: <283> (64)
#u23.81 {396,172}

DCP12.si1+1: <143> (376)
#u104.17i (524,76}

DCP12.511+10: <285> (64)
#u63.7i {816,168}

DCP12.sil+11: <177> (32)
#u63.120 {828,176}

DCP12.5i1+12: <105> (20)
#u75.37 {848,152}

DCP12.si1+13: <104> (20)
Hu75.4i {848,156}

DCP12.si1+14: <103> (20)

#ub7.

#ub7.

#ub8.

#udb.

#ulb.

#ub8.

#ub9.

#ub8.

ffub8.

#u58.

#u3l.

#u32.

#u33.

#u33.

#u33.

H#u22,

fu22.

#u22.

Hu22.

#u23.

#u32

#u32.

#u32.
#u23.
#u23.
#u23.
#u23.
#u33.
#u7l.
#u75.
#u52.
#u85.

#u85.

16-Mar-85 18:30:05

4i (160,76}

10i {172,80}

50 {316,160}

131 {264,148)

91 {264,164}

3i {316,152}

21 (284,148} #u59.131 {296,148)

70 (316,168}
90 (328,172}
110 {328,164}
3o {268,152} #106.51 (720,80}
120 {376,160}

90 (344,172}

70 {332,168}

40 {332,156)

13 {424,172}

14i {424,168}

1

~

i {424,156)

181 {424,152}

1 {396,144} #u86.70 {128,88)

.90 {376,172}

70 {364,168}

40 {364,156)

184 {408,152)

1

~

i {408,156}
14i {408,168}
131 {408,172}
120 {344,160}
70 {780,168) #u71.19i {796,156}
190 {860,148}

8i {800,172}

20 {864,148}

50 {864,160}

#u59.101 {296,160}
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Hu75.7i {848,168}

DCP12.5i1+16: <102> (20)
#u76.81 {848,172}

DCP12.si1+16: <101> (20)
#u75.131 {860,172}

DCP12.si1417: <100> (20)
#u75.147 {860,168}

DCP12.5i1+18: <99> (20)
#u75.171 {860,156}

DCP12.si1+19: <98> (20)
#u75.181 {860,152}

DCP12.si1+2: <211> (3786)
#u104.151 {524,84}

DCP12.5i1+3: <256> (56)
#u75.90 {848,176}

DCP12.5i1+4: <242> (48)
#u75.60 {848,164}

DCP12.sil1+5: <241> (48)
#u75.50 {848,160}

DCP12.si1+6: <255> (56)
#u75.20 {848,148}

DCP12.5i1+7: <286> (64)
#u63.41 {816,156}

DCP12.511+8: <244> (48)
#u63.57 {816,160}

DCP12.5i1+9: <243> (48)
#u63.67 {816,164}

DCP13.sil+1: <127> (976)
#u73.21i {916,148}

DCP13.5i1+10: <207> (36)
#u83.101 {28,224}

DCP13.5i1+11: <125> (968)
#u72.81 {0,212}

DCP13.5i1+12: <3> (48)
#u94.60 {32,164}

DCP13.si1+13: <118> (492)
#u95.110 {248,156}

DCP13.si1+14: <26> (76)
#u72.110 {12,236}

DCP13.5i1+15: <25> (56)
#u72.70 {0,224}

DCP13.si1+16: <178 (32)
#u83.2i {16,204}

DCP13.si1+17: <472> (768)
#u94.4i {32,156}

DCP13.si1+18: <461> (644)
#u96.21 {56068}

DCP¥3.5i1+19: <459> (640)
#u96.41 (560,76}

DCP13.si1+2: <126> (968)
#u73.201 {916,152}

DCP13.5i1+20: <458 (636)
#u96.61 {560,84}

DCP13.5i1+21: <457> (632)
#u96.81 (660,92}

DCP13.5i1+3: <124> (960)
#u73.191 {916,156}

DCP13.5i1+4: (229> (44)
#u82.31 {32,208}

DCP13.si1+5: <137> (28)
H#u82.61 {32,220}

DCP13.si1+6: <208> (36)
#u82.111 {44,220}

DCP13.sil+7: <2> (44)
#u94.150 {44,164}

DCP13.5i1+8: <122> (944)
#u73.4i {900,156}

#u8b.

#u85.

#u85.

#u85.

Hu85.

H#u8b.

#u71l.

#ub2.

#ub2.

Hub2.

Hub2.

Hu?s.

#u7b.

#u7b.

H#u74,

#ul2

#u4.

#u83.

#u84a.

#u82.

#u83.

#u72.

6o {864,164}
90 {864,176}
120 {876,176}
150 {876,164}
160 {876,160}
190 {876,148}
20§ {796,152}
71 {800,168}
6i {800,164}
51 {800,160}
4i {800,156}
120 {860,176}
150 {860,164}
160 {860,160}

217 {896,148}

.90 {0,232}

100 {880,180}
151 {28,204}
41 {640.76)
7i {32,224}
6i {16,220}

60 {0,220}

#u106.80 {732,88}

#u107.130 {60,212}

#u107.120 {60,216}

#u74.

201 {896,152}

#u107.110 {60,220}

#u107.100 {60,224}

fu74.

#ul2.

#ul2.

#u72.

#u82.

#ul4.

19i {896,156}

120 {12,232}

130 {12,228}

140 {12,224}

151 {44,204}

4i {880,156}

16-Mar-85 18:30:05

#ull.

#uld,

#u7a,

#u83.

#u84.

#u82.

#u83.

#u74,

#u74,

#u82.

#u82.

80 {780,172}

90 {880,176}

19 {880,144}

14i {28,208}

9i (652,84}

104 {44,224}

3i {16,208}

80 {880,172}

70 {880,168}

14i (44,208}

130 {44,212}

#u72.3i {0,208}

#u73.1i {900,144}

#u32.24 {32,204}

#u83.11i {28,220}

#u72.2i {0,204}

#u72.1i {0,200}

#u72.17i {12,212}
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DCP13.si1+9: <106> (20)
#u83.7i {16,224}

DCP14.sil+1: <46> (100)
#ul11.11% {220,236}

OCP14.511+2: (54> (240)
#u95.80 {248,168}
#u97.11i {156,236}

DCP15.si1+1: <16> (496)
#u31.8i {208,172}

DCP15.si1+2: <379> (188)
#u64.60 (288,84}

DebAFul1: <397> (656)
#ua7.1561 (656,84}

DebBFull: <391> (616)
#uA7.171 {566,763}

DebData.0: <414> (320)
ca27 {172,44)

DebData.1l: <413> (320)
428 (176,44}

DebData.2: <412> (320)
€429 (180,44}

DebData.3: <411> (320)
€430 {18444}

DebData.4: <403> (292)
€431 (188,44}

DebData.5: <401> (284)
C432 {192,44)

DebData.6: <399> (268)
€433 {196,44)

DebData.7: <395> (260)
€434 (200,44}

dGoodIBDisp: <212> (40)
C424 (160,44}

Dolt: <415> (784)
#u74.150 {896,172}

DP.0: <425> (408)
€506 (488,44}

DP.1: <431> (428)
€508 {49G,44}

DP.2: <434> (440)
€510 (504,44}

DP.3: <430> (424)
c512 {0,48)

EnC2Funs: <367> (660)
#u51.161 {684,803}

EnU: <117> (448)
#u79.171 {368,84}
#u27.60 {816,84}

F.0: <393> (252)
#u34. 47 {220,156}

Feq0d: <144> (416)
#r3.10 (272,64}
#u67.110 {56,104}

Fned: <360> (144)
#u34.2i {220,148}

ForceBank0: <438> (488)
#u71.120 {796,184}

£X.0: <333> (604)
#u27.120 {828,96}

£X.1: <448> (572)
#u58.11 {316,144}

fX.2: <447> (568)
#u58.151 {328,148}

£X.3: <449> (584)
#u58.141 {328,152}

fY.0: <406> (304)
#u29.20 {832,68}

fY.1: <71> (724)
#u45.9i {200,172}

#u72.80 {0,228}

#u110.111 {236,236)

#u100.111 {204,236}

#ul13.1i {128,200}
#u53.91 {668,84}
#u30.117 {252,236}
C435 {204,44)

€436 (208,44}
#u70.180 {296,240}
#u70.170 {296,244}
#u70.160 {296,248}
#u70.160 {296,252}
#u70.140 {272,252}
#u70.130 {272,248}
#u70.100 {272,236}
#u70.90 {272,232}
#u50.160 {156,80}
#u53.101 (668,80}
#u30.20 (240,204}
#u30.50 {240,216}
#u30.60 {240,220}
#u30.90 {240,232}
#u95.131 {248,148}

#u80.177 (388,84}

#u68.310 {24,100}

#u34.31 {220,152}
#u66.110 {28,104}

#u86.90 {128,96}

#u33.151 {344,148}

#u106.47 {720,76}

#u27.150 {828,84)

#u27.160 {828,80}

#u27.190 (828,68}

#u88.2i {528,68)

#u24.9i {216,172}

16-Mar-85 18:30:05

#u95.30 {236,152}

#u108.111 {188,236}
#uli2.1i {112,200}

#ub3.11o0 {668,76}

#u70.110 {272,240}

#u70.50 {272,216}

Ca44 {240,44)

#u50.150 (156,84}

#u78.174 (408,84}

#u86.111 {140,100}
#u68.110 {0,104}

#ub8.21 {316,148}

#u34.93 {232,172)

#u98.117 {172,236}

#u81.171 {428,84}

#U69. 110 {84,104}

#uB8.51 {628,80}
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-

fy.

f1.

fZ.

f1.

fi

Y.

#u29.60 (832,80}

2: <70> (716)

#u45.107 {200,168}
#u88.111 {540,84}

3: <72> (748)

#ud5.111 {200,164}
#u88.141 (540,72}

0: <416> (328)

#u29.120 {844,96}

1: <407> (308)

#u29.150 {844,84)

2: <59> (352)

#UAT. 61 (544,84}
#u90.91 (636,92}

.31 <56> (324)

#ua7.8i (544,92}
#u90.101 {636,88)

GND: <13> (22312)

#u65.71 {256,224}
#u109.10% {192,236}
#u113.101 {128,236}
#u105.77 {64,224}
#u72.10i {0,236}
#u75.101 {848,180}
#ul10.147 {752,196}
#u13.14i {640,196}
#u5.141 {528,196}
#u28.107 {428,180}
#u32.8i {364,172}
#u56.81 {300,172}
#u95.71 {236,168}
#u37.117 {168,184}
#u35.111 {88,184}
#u7.7i {16,168}
#u16.71 {864,88}
#u25.101 {800,100}
#u54.10i {736,100}
#u51.10 {672,100}
#u89.81 {608,92}
#ud7.10i {544,100}
#u101.81 {480,92}
#ugl. 81 {412,92}
#u91.81 {336,92}
#u60.81 {208,92}
#u50.107 {144,100}
#c98.10 {320,260}
#c102.10 {256,260}
#c106.10 {192,260}
#c110.10 {128,260}
#c114.10 {64,260}
#c68.10 {512,256}
#cT12.10 {576,256}
#c76.10 {640,256}
#c80.1c {688,256}
#c84.10 {880,256}
#c88.10 {816,256}
#c92.10 {752,256}
#c96.10 {704,256}
#c36.10 {384,256}
#c40.10 {320,256}
#c44. 10 {256,256}
#c48.10 {203,256}
#c52.10 {16,256}
#c56.10 {80,256}
#c60.10 {144,256}
#c64.10 {192,256}
#c4.10 {416,200}
#c8.10 {480,200}
#c12.10 {544,200}
#c16.10 {592,200}
#c20.10 {784,200}
#c24.10 {720,200}
#c28.10 {656,200}
#c32.10 {608,200}
E175 {188,4)

E101 {404,0}

C350 {376,40}

C425 {164,44}

€302 {184,40}
#u20.101 {304,236}
#u3l.1i {268,144}
#u74.171 (896,164}
#u74.181 {896,160}
#u63.81 {816,172}
#u85.11 {864,144}
#u28.171 {440,156)
#u58.131 {328,156}
#036.61 {108,164}
#u35.171 {104,164}
#u39.41 {128,156}
#u40.47 {48,156}
#u41.51 {148,160}
#u38.61 {68,164}
#u35.51 {88,160}

#u24.101 {216,168)
#u29.60 {832,84)

#u24.11i {216,164)
#u29.%0 (832,96}

#ud7.2i {544,68}

#ud7.4i (544,76}

#u76.91 (588,92}
#u43.1i {688,64}

#u76.10i (588,88}
#u29.190 (844,68}

#u30.101 {240,236}
#u108.107 {176,236}
#ul12.107 {112,236}
#ul07.8i (48,228)
#u73.111 {900,184}
#u63.101 {816,180}
#ull.14i {724,196}
#ul5.141 {612,196}
#u3.141 {500,196}
#u22.10i {412,180}
#uda.8i {348,172}
#u59.71 {284,168}
#u34.81 {220,172}
#ua1.111 {148,184}
#u38.11i {68,184}
#u9.7i {0,168}
#u19.7i {848,88}
#u26.10 {784,100}
#u106.71 {720,88}
#u53.71 {656,88}
#u77.81 {592,92}
#u88.81 {528,92}
#u102 .81 {464,92}
#u78.81 {392,92}
#u93.81 {320,92}
#u87.81 {192,92}
#uds.10i {128,100}
#c99. 1o {304,260}
#¢103.10 {240,260}
#c107.10 {176,260}
#c111.10 {112,260}
#c115.10 {80,260}
#c69.10 {496,256}
#c73.10 {560,256}
#cll.lo {624,256}
#c81.10 {32,260}
#c85.10 {896,256}
#c89.10 {832,256}
#c93.10 {768,256}
#c33.10 {448,256}
#c37.10 {400,256}
#c41.10 {336,256}
#c45.10 {272,256}
#c49.10 {864,200}
#c53.10 {0,256}
#c¢57.10 {64,256}
#cb1.10 {128,256}
#cl.10 {352,200}
#c5.10 {400,200}
#c9.10 {464,200}
#c13.10 {528,200}
#c17.10 {848,200}
#c21.10 {800,200}
#c25.10 {736,200}
#c29.10 {672,200}
E185 {228,4}

E112 {448,0)

€501 {468,44}

€349 {372,40}

C426 {168,44}

€301 {180,40}
#u86.191 {140,68)
#u70.227 {296,224}
#u72.151 {12,220}
#u52.91 {800,176}
#u63.91 {816,176}
#u71.17i {796,164}
#u28.181 {440,152}
#u37.61 {168,164}
#u41.171 {164,168}
#u38.171 {84,164}
#u39.51 {128,160}
#u40.51 {48,160}
#u41.61 {148,164)
#u35.21 {88,148}
#u35.61 {88,164}

16-Mar-85 18:30:05

#u34.101 (232,168}

#ul3a. 117 {232,164}

#u77.91 (604,92}
#u29.160 (844,80}

#u77.10% {604,88}

#u110.107 {224,236}
#u98.10i {160,236}
#u99.101 {96,236}
#u82.81 {32.228)
#u74.11i {880,184}
#u52.10i {800,180}
#u12.14i {696,196}
#u6. 141 {584,196}
#u2.141 (472,196}
#u23.101 {396,180}
#u33.81 {332,172}
#u31.107 {268,180}
#u24.81 {204,172}
#u39.11i {128,184}
#u40. 117 {48,184}
#ul18.71 {896,88}
#u29.101 {832,100}
#u61.107 {768,100}
#u55.81 {704,92)
#u8a.7i {640,388}
#u76.81 (576,92}
#:104.101 {512,100}
#ul14.101 {448,100}
#uB0.81 {372,92)
#u92.81 {304,92}
#ua8.7i {176,88}
#u49.7i (112,88}
#c100.10 {272,260}
#c104.10 {208,260}
#c108.10 {144,260}
#c112.10 {96,260}
#c66.10 {464,256}
#c70.10 {528,256}
#c74.10 {502,256}
#c78.10 {656,256}
#c82.10 {16,260}
#c86.10 {864,256}
#c90.10 {800,256}
#c94.10 {736,256}
#c34.10 {432,256}
#c38.10 {368,256}
#c42.10 {304,256}
#c46.10 {240,256}
#c50. 10 {880,200}
#c54.10 {32,256}
#c68.10 {96,256}
#c62.10 {160,256}
#c2.10 {368,200}
#c6.10 {432,200}
#c10.10 {496,200}
#c14.10 {660,200}
#c18.10 {832,200}
#c22.10 {768,200}
#c26.10 {704,200}
#c30. 1o {640,200}
£185 {232,4}

E111 {444,0}

C450 {26444}

€325 {276,40}

c402 {72,443}
#u8.101 {320,236}
#u3l. 19 {280,148}
#u107.4i {48,212}
#u73.171 {916,164}
#u63.21 {816,148}
#u71.181 {796,160}
#u28.151 {440,164}
#u28.191 {140,148}
#u37.181 {184,160}
#u39.171 {144,164}
#uaG.171 {64,164}
#u39.61 {128,164}
#u40.61 {48,164}
#u38.4i {68,156}
#u35.31 {88,152}
#u35.187 {104,160}

#ub6.21 {300,148}

#u56.141 {312,152}

#u89.91 (620,92}

#u89.10i (620,88}

#ul11.101 (208,236}
#u97.10% {144,236}
#u100.101 {80,236}
#u83.81 {16,228}
#u85.104 {864,180}
H#u71.117 {780,184}
#uld . 1471 {668,196}
#ud. 147 {556,196}
#ul. 147 {444,196}
#u42.81 {380,172}
#u58.81 {316,172}
#ua6.71 {252,168}
#u45.8i {188,172}
#u36.117 {108,184}
#u94.101 {32,180}
#u21.7i {880,88}
#u27.107 {816,100}
#u62.107 {752,100}
#u43.81 {688,92}
#u90.81 {624,92}
#u96.101 {560,100}
#u103.101 {496,100}
#u115.89 (432,92}
#u79.81 {352,92)
H#uG4.7i {288,88}
#u57.71 {160,88)}
#c97.10 {336,260}
#c101.10 {288,260}
#c105.10 {224,260}
#c109.10 {160,260}
#c113.10 {48,260}
#c67.10 {480,256}
#c71.10 {544,256}
#c75.10 {608,256}
#c79.10 {672,256}
#c83.10 {0,260}
#c87.10 {848,256}
#c91.1o0 {784,256}
#c95.10 {720,256}
#c35.10 {416,256}
#c39.10 {352,256}
#c43.10 {288,256}
#c47.10 {224,256}
#c51.10 {896,200}
#c55.10 {48,256}
#c59.10 {112,256}
#c63.10 {176,256}
#c3.10 {384,200}
#c7.10 {448,200}
#cl1.10 {512,200}
#c15.10 {576,200}
#c19.10 {816,200}
#c23.10 {752,200}
#c27.10 {688,200}
#c31.10 {624,200}
E176 {192,4)

£102 {408,0}

€449 (260,44}

€326 {280,40}

€401 {68,44}
#u17.107 {336,236}
#u50.11 {144,64)
#u107.51 {48,216}
#u73.181 {916,160}
#u63.31 {816,162}
#u75.11 {848,144}
#u28.161 {440,160}
#ua4.3i {348,152}
#u37.171 {184,164}
#u36.171 {124,164}
#u39.181 {144,160}
#u40.181 {64,160}
#ual.4i {148,156}
#u38.51 {68,160}
#u36.41 {88,156}
#u36.181 {124,160}
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#u38.181 (84,160}
#u2?7.1i (816,64}
#u43.61 {688,84}
#ub4.1i {736,64})
#u96.171 {572,76}
#u88.131 {540,76}
#u81.191 {428,76)
#u92.151 (316,68}
#u91.147 {348,72}
#u68.407 (24,64}
#u67.401 (80,64}

GoodIBDisp: <69> (644)
#ub1,.60 (672,84}

IB.0: <63> (456)
#ub4.20 (736,68}

IB.1: <62> (456)
#u54.50 {736,803}

1B.2: <61> (444)
#u54 .60 (736,84}

—

B.3: <G4> (468)
#us4.90 {736,96)

-

B.4: <293> (472)
#ub4.120 (748,96}

—

B.5: <234> (448)
#u54.150 {748,848}

-

B.6: <219> (444)
#u54.160 {748,80}

18.7: <218> (444)
#us4.190 {748,68}

IBDisp: <468> (720)
#u38.100 {68,180}

IBEmpty': <451> (592)
#u50.60 {144,84}

IBEmptyTrap': <298> (204)
#u53.51 {656,80}

IBHigh': <462> (648)
#udl.150 {164,172}

18Ptr. 1: <377> (676)
#u50.120 {156,96}

IBPtreByte: <467> (716)
#ua0.80 (48,172}

IBPtreWord: <469> (724)
#u40.90 {48,176}

IBRefil1Trap: <424> (376)
#uda. i {348,144}

IncMP': <427> (412)
€515 {12,48}

INIT/: <19> (664)
#u105.30 {64,208}

InitTrap': <123> (960)
#u72.181 {12,208}
#u74.51 {880,160}

INTO/: <478> (960)
E141 (52,4}

INT1/: <4T7> (960)
E142 {56,4}

INT2/: <480> (984)
E139 (44,4}

INT3/: <A79> (984)
E140 {48,4}

INT4/: <484> (1008)
E137 {36,4}

INTS/: <483> (1000)
138 {40, 4}

INT6/: <482> (1000)
E135 (28,4}

INT7/: <481> (992)
£136 {32,4}

Interrupt: <370> (780)
#u3a.11 {220,144}

10Cmd: <230> (44)

#u41.181 {164,160}
#u26.1i (800,64}

#u43.101 (700,88}
#u96.111 {572,100}
#u88.31 (528,72}

#u102.21 (464,68}
#u78.191 {408,76}
#u91.37 (336,72}

#U69.300 {108,104}
#u67.300 {80,104}

#ud2. 11 {380,144}
#uS5.21 (704,68}
#u55.51 (704,80}
#u55.111 {716,848}
#u55.141 (716,72}
#u55.3i {704,72}
#u55.61 (704,84}
#u55.101 {716,88)
#u55.131 {716,76}
#uS1.1% (672,64}
#u106.2i {720,68}
#u106.30 {720,72}
#u55.1i {70464}
#uad.131 {360,166}
#u51.51 {672,80}
#u51.41 {672,176}
#u51.80 (672,92}
#u30.160 {252,220}
#U94.91 (32,176}

#u83.130 {28,212}
#u73.54 {900,160}

#u85.31 (864,152}
#u85.41 {864,156}
#u85.71 {864,168}
#u85.81 {864,172}
#u85.131 {876,172}
#u85.141 {876,168}

#u856.1

~

i {876,156}

#u85.181 {876,162}

H#udd. 1

o

i {360,168}

16-Mar-85 18:30:05

#u7.1
u26 .
#u43.
#u96 .
#u88.

i {16,144}
1i {734,64)
13 {700,76)
131 {572,92)
61 {528,84}

#u101.2i (480,68}

#u80
#u91
#u66 .
#u68.

#ul2.

#u43.

#ua3

#ud3.

#udl.

LY

fludz.

#ud2,

#ud2

H#u7l.

194 {388,76}
.61 {336,84)

407 (52,64}
300 {24,108}

19 {364,144}

21 (688,68}

.51 {688,80}

119 (700,84}

141 {700,72}

3i {380,152}

61 {380,164}

104 {392,168}

131 {392,156}

1 {780,144}

#u104.137 {524,92})

#u94.

#u30.

#ubl,

7i {32,168}

1i {240,200}

174 {684,76}

#u29.
fudld,
#ub1.
#u96.
Hu88.
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11 {832,64)
31 {688,72}
15 (634,84}
151 (572,84}
104 {540,88}

#ull4. 157 (460,83}

#u79.
#u9l.

#u66
#ub9

#ub0.

#u32

#u32.

#u32.

#u32.

Hub1l.

E114

#u7l.

#ub2.

191 (368,76}
11§ (348,84}

300 {52,104}
.401 {108,64)

174 (156,76}

.31 {364,152}

6i {364,164}

10§ {376,168}

13i {376,156}

191 {684,68}

{456,0}

3i {780,152}

190 (812,148}
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#u83.40 {16,212}

I0RC/: <374> (184)

£121 {484,0)

I0Ref: <92> (1088)

#u72.51 {0,216}
#u74.21 {880,148}

IORefY': <454> (616)

#u84.11i {652,738}

IORefZ': <464> (692)

#u84.10i {652,80}

I0WC/: <368> (164)

E122 (488,0)

Link.0': <378> (188)

#u59.30 {284,152}

Link.1': <386> (208)

#u57.51 {160,80}

Link.2': <282> (64)

#ud6.21 (252,148}

Link.3': <206> (36)

#u46.101 {264,160}

MapFlag.0: <57> (340)

#u28.110 {440,180}

MapFlag.1: <60> (372)

#u28.120 {440,176}

MapRef: <93> (1088)

#u73.31 {900,152}
#u112.29 {112,208}

MapRefX': <460> (644)

#u84.31 {640,72}

MapRefY': <453> (604)

MarPageCross': <15> (496)

#u84.51 {640,80}

#u53.4i (656,76}

Master': <11> (1576)

Mem:

#u105.51 {64,216}
#ua7.13i {556,92}

<381> (680)
#u27.90 {816,96)

MRDC/: <375> (184)

£119 {476,0}

MWTC/: <369> (164)

NIA.

NIA.

NIA.

NIA.

NIA.

NIA.

NTA.

£120 {480,0}

0: <157> (688)

#u10.107 {752,180}
#u13.101 {640,180}
#u5.101 {528,180}
#u23.120 {408,176}

1: <156> (680)
#u10.9i {752,176}

#u13.91 {640,176}
#u5.91 (528,176}

#u23.150 {408,164}

10: <155> (680)

#u10.214 {776,172}
#u13.217 {664,172}
#u5.214 {552,172}
#u22.160 {424,160}

11: <153> (676)
#u10.231 {776,164}
#u13.231 {664,164)
#u5.23i {552,164}
#u22.190 {424,148}

2: <152> (672)
#u10.81 {752,172}
#u13.8i {640,172}
#u5.8i (528,172}
#u23.160 {408,160}

3: <151> (664)
#u10.71 {752,168}
#u13.71 {640,168}
#u5.71 {528,168}
#u23.190 {408,148}

4: <149> (656)
#u10.61 {752,164)
#u13.61 {640,164}

#u107.11 (48,200}

#u96.120 {572,96}

#u112.31 {112,208}
#u73.2i {900, 148}

#u39.120 {144,184}

#ua0.120 {64,184}

#u96.160 {572,80}

#uS7.11i {172,763}

#u59.60 {284,164}

#u59.80 {296,168}

#u59.110 {296,156}

#u113.190 {140,204}

#u113. 120 {140,232}

#u74.31 {880,152}
#u72.161 {12,216}

#u35.130 {104,180}

#u39.80 (128,172}

#u84.120 {652,72}

#u105.41 (64,212}
#u74.6i {880,164}

#uB4.131 {652,68)

#u96.140 {572,88}

#u96.180 {572,72}

#u11.10i {724,180}
#u16.101 {612,180}
#u3.10i {500,180}
€307 {204,403}

#ull.9i {724,176}
#u15.9i {612,176}
#u3.91 {500,176)
€308 {208,40}

#ul1.21i (748,172}
#u15.21i {636,172}
#u3.21i {524,172}
#u58.101 {328,168}

#ul1.23i (748,164}
#ul5.231 {636,164}
#u3.231 {524,164}
#u58.121 {328,160}

#ul1.8i {724,172}
#u15.81 {612,172}
#u3.81 {500,172}

€309 {212,40}

#ull.7i {724,168}
#u15.7i {612,168}
#u3.7% {500,168}
€310 {216,40}

#u11.67 {724,164}
#ul5.61 {612,164}
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#ul13.3i {128,208}

#u112.190 {124,204}
#u112.120 {124,232}

#uB4.60 (640,84}

#u46.5i {252,160}

#u72.191 {12,204)
#u73.61 {900,164}

#u95.121 {248,152}

#u12.10i {696,180}
#u6.101 {584,180}
#u2.10i {472,180}

#u12.91 {696,176}
#u6.91 {584,176}
#u2.91 {472,176}

#ul2.21i {720,172}
#u6.211 {608,172}
#u2.21i {496,172}
€317 {244,40}

#u12.231 {720,164}
#u6.231 {608,164}
#u2.231 {496,164}
€318 {248,40}

#u12.81 {696,172}
#u6.81 {584,172}
#u2.8i {472,172}

#u12.7i {696,168}
#u6.71 (584,168}
#u2.71 {472,168}

#u12.61 {696,164}
#u6.61 {584,164}

#u84.80 (652,88}

#u113.2i {128,204}

#u94.50 {32,160}
#u96.1i {560,643}

#u14.10i {668,180}
#u4.10i {556,180}
#ul.10i {444,180}

#u14.91 (668,176}
#u4.9i {556,176}
#ul1.91 {444,176}

#u14.21i {692,172}
#ud.21i {580,172}
#ul.21i {468,172}

#u14.237 {692,164}
#u4.237 {580,164}
#u1.231 {468,164}

#u14.8i {668,172}
#ud.8i {556,172}
#ul.8i {444,172}

#ul4.7i {668,168}
#ud.7i (556,168}
#ul.7i {444,168}

#uld.6i {668,164}
#ud.6i {556,164}
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#u5.61 {528,164}
#u22.20 {412,148}

NIA.5: <147> (648)
#u10.51 {762,160}
#u13.61 {640,160}
#u5.51 {528,160}
#u22.50 {412,160}

NIA.6: <148> (656)
#u10.4i {752,156}
#ul13.4i {640,156}
#u5.41 {528,156}
#u22.60 {412,164}

NIA.7: <158> (630)
#u10.31 {752,152}
#u13.31 {640.152}
#u5.31 {528,152}
#u22.90 {412,176}

NIA.8: <158> (696)
#u10.257 {776,156}
#u13.251 {664,156}
#u5.251 {552,156}
#u22.120 {424,176}

NIA.9: <150> (664)
#u10.241 {776,160}
#u13.241 {664,160}
#u5.241 {552,160}
#u22.150 {424,164}

Overflow: <396> (264)
#u24.121 {216,160}

paD.0: <306> (824)
#u16.81 (376,88}
€335 {316,40}

paD.1: <266> (796)
#u16.41 (864,76}
€336 {320,40}

paF.0: <320> (848)
#u16.111 {876,76}
€332 {304, 40}

paF.1: <308> (1076)
#u37.11 {168,144}
#u25.137 {812,92}

paF.2: <295> (1068)
#u37.2i {168,148}
#u25.141 {812,88)

PageCross: <365> (680)
#u84.21 (640,68}

ParityLED': <325> (100)
#11.21 (844,144}

ParityTrap: <470> (740)
#u71.4i {780,158}

paS.0: <270> (1036)
#u19.1i {843,64}
#u37.194 {184,156}

paS.1: <314> (1072)
#u37.201 {184,152}
#u25.47 {800,76}

pas.2: <321> (1072)
#u37.211 {184,148}
#u25.71 {800,88)

PC16': <231> (184)
#u49.51 {112,80}

pCIn: <276> (808)
#u16.1i {864,64)
€338 {328, 40}

pEnU: <322> (836)
#u21.137 (892,68}
€339 (332,40}

pEP: <249> (800)
#u16.27 (864,68}
€337 (324,40}

pfS.0: <38> (1216)
#u38.21 {68,148}
#u3.160 {524,192}

pfS.1: <10> (1192)
#u38.31 {68,152}
#u3.170 {524,188}

pfS.2: <96> (1352)

#u3.61 {500,164}
€311 (220,40}

#u11.51 {724,160}
#ul5.54 {612,160}
#u3.51 {500,160}
€312 {224,40}

#ull.4i {724,156}
#ul5.4i {612,156}
#u3.4i {500,156}
€313 {228,40}

#ul1.3i {724,152}
#u15.3i {612,152}
#u3.31 {500,152}

#u31.171 {280,156)

#ul1.251 (748,156)
#u15.251 {636,156}
#u3.25i {524,156}
#u58.41 {316,156}

#ull.24% {748,160}
#u15.241 {636,160}
#ul.24i {524,160}
#u58.61 {316,164}

#u68.340 {24,88}

#u25.171 (812,76}

#u25.18i {812,72}

#u25.81 (800,92}

€333 (308,40}
#u16.101 (876,80}

€334 {312,40}
#u16.91 (876,84}

#ua5.12i {200,160}

#u71.100 {780,180}

#u94.160 {44,160}

#u25.31 (800,72}
€329 {292,40}

€330 (296,40}
#u16.131 (876,68}

€331 {300,40)
#u16.121 (876,72}

#u50.20 {144,68}

#u27.41 {816,76}

#u27.71 {816,88)

#u27.31 (816,72}

#u36.191 {124,156}

#u12.160 {720,192}

#u36.201 {124,152}
#ul2.170 {720,188}
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#u2.61 {472,164}

#u12.57 {696,160}
#uB.51 {584,160}
#u2.51 {472,160}

#u12.4% {696,156}
#u6.41 {584,156}
#u2.4i {472,166}

#u12.31 (696,152}
#u6.31 {584,152}
#u2.37 {472,152}
€314 {232,40)

#u12.25i {720,156}
#u6.251 {608,156}
#u2.251 {496,156}
€315 {236,40}

#u12.247 {720,160}
#u6.241 {608,160}
#u2.24i {496,160}
€316 {240,40}

#ull.180 {748,184}

#ull.190 {748,180}

#ull.150 {748,196}

#u2.160 {496,192)

#u2.170 {496,188}

#u49.80 (124,88}

#ull.1l0 {724,184}

#u2.120 {472,188}

#u2.130 {472,192}

#u48.10i {188,80}

#u12.120 {696,188}

#u12.130 {696,192}

#ul2.110 {696,184}

#u39.21 {128,148}

#u21.111 (892,76}

#u39.31 {128,152}
#u21.10i {892,80}

#ul.61 {444,164}

#ula.51 {668,160}
#ud.5i {656,160}
#ul.5i {444,160}

#uld. 4i {668,156}
#ud.4i (556,156}
#ul.4i {444,156}

#ul4.3i {668,152}
#ud.3i (556,162}
#ul.3i (444,152}

#u14.251 {692,156}
#ud.251 {580,156}
#ul.25 {488,156}

#ul4.24i {692,160}

#ud.24i {580,160}

#ul.24i (468,160}

#u2.180 {496,184}

#u2.190 {496,180}

#u2.150 {496,196}

#ull. 160 {748,192}

#ull.170 {748,188}

#u2.110 {472,184}

#ull.120 {724,188}

#ull. 130 {724,192}

#u24.2i {204,148}

#u3.120 {500,188}

#u3. 130 {500,192}

#u3.110 {500,184}

€341 {340,40}

€342 (344,40}
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#u21.9i {892,84}
#u93.11 {320,64)
#ud1.2i {148,148}

pFS.3: <246> (1204)
#ud0.37 (48,152}
#u3.190 {524,180}

prX.0: <296> (1144)
#u35.19 {104,156}
#u27.131 {828,92}

prX.1: <301> (1156)
#u35.201 {104,152}
#u27.141 {828,88)

pPX.2: <288> (1164)
#u35.211 {104,148}
#u27.171 {828,176}

pFX.3: <315> (1208)
#u35.11 {88,144)
#u27.181 (828,72}

pFY.0: <134> (1100)
#u18.121 {908,72}
#u39.191 {144,158}

prY.1: <208> (1100)
#u18.11i {908,76}
#u39.201 {144,152}

prY.2: <278> (1068)
#u18.101 {908,80}
#u39.211 {144,148}

pfY.3: <279> (1092)
#u18.9i (908,84}
#u39.1i {128,143}

pfZ.0: <252> (1300)
C407 {92,44)
#u92.2i {304,68)
#u18.81 {908,838}

pri.1: <2356> (1264)
c408 (96,44}
#u92.5i {304,80}
#u18.4i {896,76}

pFZ.2: <280> (1268)
#u18.2i {896,68)
#u92.111 {316,84)

pfZ.3: <281> (1320)
#ud0.1i {48,144}
#u5.150 {552,196}

pMem: <323> (1116)
#u37.31 {168,152}
#u27.87 {816,92)

pNIA.O0: <358> (924)
#ul4. 160 {692,192}
C411 {108,484}

pNIA.1: <357> (924)
#ul4.170 {692,188}
Ca12 {112,44}

pNIA.10°: <169> (872)
‘#u7.44 {16,156}
#u15.180 {636,184}

PNIA.11': <166 (860)
#u15.190 {636,180}
#u7.2i {16,148}

pNIA.2: <356> (924)
#ul4.180 {692,184}
C413 {116,44}

PNIA.3: <359> (932)
#ula.190 {692,180}
#u9.10i {12,160}

pNIA.4: <167> (860)
#u15,110 {612,184}
#u9.9i {12,164}

pNIA.5: <168> (868)
#u15.120 {612,188}
#19.81 {12,168)

pNIA.6: <170> (872)
#ul5.130 {612,192}
#u9.4i {0,156}

pNIA.7: <172> (892)
#u15.150 {636,196}
#u9.21 {0,148}

#u12.180 {720,184}
€343 (348,40}

#u36.11 {108,144}
#ul2.190 {720,180}

€345 {356,40)
#u21.4i {880,176}

€346 {360,40}
#u21.21 {880,68)

€347 (364,40}
#u21.17 (880,64}

€348 {368,40}
#u18.13i (908,68}

#u29.31 (832,72}
#u36.41 {108,156}

#u29.41 (832,76}
#u36.57 {108,160}

#u29.71 {832,88)
#u38.21% (84,148}

#u29.81 (832,92}
#u38. 11 {68,144}

#u40.19i {64,156}

#us.110 {528,184}

#u40.207 {64,152}
#u5.120 {528,183}

#u29.17i (844,76}

#us1.21i {164,148}

#udl.1i {148,144}
#uld. 150 {692,196}

€340 {336,40}

#u21.12i {892,72}
#u5.160 {552,192}
#u5.170 {552,188}
C421 {148,44)

#u6.190 {608,180}
#u5.180 {552,184}
#u5.190 {552,180}
#ub.110 {584,184}
#u6.120 {584,188}

#u6.130 {584,192}

#u6.150 {608,196}
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#u3. 180 {524,184}
#ud0.2i {48,148}

#ud1.3i {148,152}
fu21.81 892,88}
f#lud. 110 (556,184}
flud. 120 {556,188}
#ud. 130 {556,192}
#ud. 150 {580,196}
ftu13.160 {664,192}
#u38.191 {84,156}

#u13.170 {664,188}
#u38.201 {84,152}

#u13.180 {664,184}
C405 {84,44})

#u13.190 {664,180}
C406 (88,44}

#u36.2i {108,148}
#uld. 110 {668,184}

#u36.31 {108,162}
#ul4.120 {668,188}

#u14.130 {668,192}

#u40.21i {64,148)

€410 (104,44}
#u29.181 {844,72}
#u3. 150 {524,196}
#ud4.21 (348,148}
#u44.51 {348,160}
#ud6.41 {252,166}
#u46.121 {264,152}
#ud4.117 {360,164}
#udd. 141 {360,152}
#u32.21 {364,148}
#u32.51 {364,160}

#u32.11i {376,164}

#u32 .14 {376,152}

#u91.11 (336,64}
#u36.217 {124,148}

€344 (352,40}

#ul3.11o0 {640,184}

#ul3.120 {640,188}

#ul13.130 {640,192}

#ul13.150 {664,196}

#ud, 160 {580,192}

C403 {76,44}

#ud.170 {680,188}
C404 {80, 44}
#u4.180 (580,184}

#ud. 190 {580,180}

#ud1.19i {164,156}
#u29.13i {844,92}

#U41.201 (164,152}
#u29.14i {844,88)

#tu5.130 {528,192}

€409 {100,44}

#u92.141 {316,72}

#ul8.1i (896,64}

#u12.160 {720,196}

#u9.131 {12,148}

#u9.12i {12,152}

#u6.180 {608,184}

c422 (152,44}

#u9.11i {12,156}

c414 {120,44)

Ca15 {124,44)

C416 {128,44}

C417 {132,44}

C418 {136,44}
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pNIA.8': <171> (884)
#u15.160 {636,192}
#u9.1i {0,144}

pNIA.9': <173> (900)
#uls.170 {636,188}
€420 (144,44)

PopX: <433> (440)
#u35.140 (104,176}

PopZ: <439> (498)
#ud0.130 {64,180}

pra.0: <311> (868)
#u19.131 {860,68}
#u91.4i (336,76}

prA.1: <310> (868)
#u19.121 {860,72}
#u91.5i {336,80)

prA.2: <317> (868)
#u19.117 {860,76}
#u91.12i {348,803}

prA.3: <316> (868)
#u19.104 (860,80}
#u91.131 (348,76}

pr8.0: <300> (852)
#u19.9i {860,84)
€323 (268,40} .

prB.1: <287> (836)
#u19.81 {860,88}
C324 (272,40}

prB.2: <250> (816)
#u19.4i {848,763}
€327 (284,40}

pre.3: <268> (812)
#u19.21 {848,68)
€328 {288,40}

preClk: <23> (1028)
#u53.80 {668,88)
#u64.51 {288,80}
#u95.101 {248,160}
#u31.61 {268,164}

PU: <21> (888)
#u94.117 (44,180}
#u86.41 {128,76}
#u107.61 {48,220}

PushX: <435> (452)
#u35.150 {104,172}

PushY: <432> (440)
#u39.100 {128,180}

PushZ: <440> (504)
#ua0.140 {64,176}

Q.0: <6> (340)
#r5.10 {256,64}
#u68.161 {0,124}

Q.18: <313> (208)
#r4.10 {240,64)

Q.7: <289> (68)
#u66.161 {28,124}

R.0: <181> (252)
#u60.3i {208,72}

R.15: <132> (196)
#u60.131 (220,76}

R.7: <175> (32)
#u66.81 {28,92}

rA.0: <159> (788)
#u68.1i {0,64}
#u26.20 {784,68}

rA.1: <162> (796)
#u68.21 {0,68)
#u26.50 {784,80}

rA.2: <161> (796)
#u68.31 {0,72}
#u26.60 {784,84})

rA.3: <163> (804)
#u68.471 {0,76}
#u26.90 {784,96}

#u6.160 {608,192}
#u6.170 {608,188}

#u114.51 {44880}
#ul14.161 (460,80}

#u26.31 {784,72}
C319 {252,40)

#u26.41 {784,76)
€320 {256,40)

#u26.71 (784,88}
€321 {260, 40}

#u26.81 (784,92}
€322 {264,40}

#u26.131 {196,92)
#u26.141 {796,88}
#u26.171 {796,763}
#u26.181 {796,72}

#u53.1i {656,64}
#u64.1i {288,64}
#u95.4i {236,156}

#u94.1i {32,144}
#u86.21 {128,68}
#r1.81 {300,228}

#u114.171 {460,76)
#u114.187 {460,72}
#u114.191 {460,68}

#u60.51 {208,80)

#u48.60 (176,84}
#u67.210 {80,140}
#u60.90 {220,92}
#u60.70 (208,88}
#u67.90 {56,96)}

#u66.11 {28,648}
#u66.21 (28,68}
#u66.31 (28,72}

#u66.41 {28,76)
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#u57.94 (172,84}

#u7.81 {28,168}

#u10.110 {762,184}

#u10.120 {752,188}

#u10.130 {752,192}

#u10.150 {776,196}

#u10.160 {776,192}

#u10.170 {776,188}

#u10.180 {776,184}

#u10.190 {776,180}

#uB4.12i (300,72}
#u31.2i {268,148}
#u94.187 {44,152}

#u86.81 {128,92}
#u83.1i {16,200}
#u44.61 {348,164}

#u60.61 {208,84)

#u69.210 {108,140}

#u68.81 (0,92}

#u48.21 {176,68}

#u67.11 {56,64)

#u67.21 {56,68)

#u67.31 {56,72}

#u67.41 {56,76)

C419 {140,44}

#u57.31 (160,72}

#ul.110 {444,184}

#ul.120 {444,188}

#ul.130 {444,192}

#ul.150 (468,196}

#ul.160 {468,192}

#ul.1

~
©

{468,188}

#ul.180 (468,184}

#ul.190 {468,180}

#uB4. 10 (300,80}
#u3l.4i {268,156}
#u95.21 {236,148}

#uB6.61 (128,84}
#u82.1i {32,200}

#u48.30 {176,72)

#u69.90 (84,96}

#u69.11 {84,64)

#u69.21 (84,68}

#u69.31 {84,72)

#u69.41 {84,76}
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RawClk: <384> (640)
#u53.121 {668,72}

RawRef: <45> (92)
#u112.91 {112,232}

rB.0: <87> (904)
#u68.201 {0,140}
#u102.17 (464,64}

rB.1: <84> (880)
#u68.191 {0,136}
#u102.15% (476,68}

rB.2: <81> (864)
#u68.181 {0,132}
#U102.141 (476,72}

rB.3: <79> (856)
#u68.171 {0,128)
#u102.131 (476,76}

ReadCmd: <216> (40)
#ul07.31 {48,208}

ReadDebA': <182> (312)
#u70.121 {272,244}

ReadDebB': <131> (192)
#u4l.70 {148,168}

ReadExtStat': <86> (896)

#u63.11i (828,180}

ReadIB: <455> (620)
#u4l.130 (164,180}

ReadIBO': <329> (112)
#ub2.1i {752,64}

ReadIB1': <330> (120)
#ubl.1i {768,64)

ReadMap®: <50> (176)
#u82.50 {32,216}

ReadMAR': <48> (140)
#u82.40 {32,212}

ReadMAx*: <78> (844)
#u112.113 {124,236}

ReadMD': <47> (124)
#u37.130 {184,180}

ReadMDR': <52> (196)
#u110.17 {224,200}

ReadMisc': <67> (492)
#u41.90 {148,176}

ReadNIA: <341> (376)
#r1.41 {300,212}

ReadRH': <85> (480)
#u103.191 {508,68}

RomOCE': <140> (192)
#u6.20i {608,176}
#u2.20i {496,176}

‘

RomOOE': <138> (180)
#u6.221 {608,168}
#u2.22i {496,168}

Rom1CE': <141> (352)
#u10.201 {776,176}
#u13.20% {664,176}

Rom10E‘: <142> (356)
#u10.221 {776,168}
#u13.221 {664,168}

Run: <392> (700)
#r1.71 {300,224}

SetInterrupt: <471> (748)

#u52.31 {800,152}
sh: <139> (184)

#u68.61 (0,84}

#uS7.120 {172,72)

Shift': <292> (252)
#u60. 141 {220,72)

StackTrap: <466> (704)
#u71.2i {780,148}

StkP.0: <257> (168)

C447

{252,44}

#u113.91 (128,232}

#u66.

201 {28,140}

#u101.11 {480,64}

#u66.

194 {28,136}

#ul101.151 {492,68}

#u66.

181 {28,132)

#u101.14i (492,72}

#u66.

174 {28,128}

#u101.131 (492,76}

#u83.

#u70.

#u70.

H#ub2.

#ub1l.

#ub1.

#us1.

50 {16,216)

191 {296,236}

41 {272,212}

111 {812,180}

21 {672,68)

90 {672,96)}

110 {684,100}

#u108.14 {176,200}

#u97.

#u113.111 {140,236}

#u99.

1i {144,200}

1 {96,200}

#ulll.1i {208,200}

#u104.11 (512,64}

ca42

{232,44}

#U103.1i {496,64}

#us.204 {580,176}
#u1.204 {468,176}

#us.22i {580,168}
#ul.22i {468,168}

#ull.
#uls.

#ull,
#ulb.

C443

#u38.

#ub66.

#ub7.

#u50.

20i {748,176}
201 {636,176}

221 {748,168}
22i {636,168}

{236,44)

120 {84,184}

61 (28,84}

1 {160,64}

50 {144,80}
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#u65.80 {268,224}

#u39.150 {144,172}

#u67.204 {56,140}
#u26.120 {796,96}

#u7.19i {56,136}
#u26. 150 {796,84}

#u67.187 {56,132}
#u26.160 {796,80}

#u67.177 {56,128}
#u26.190 {796,68}

#r1.2 {300,204}

#u70.251 {296,212}

#u47.191 {556,68)

#u109.17 {192,200}

#ug8. 11 {160,200}

#u73.120 {916,184}

#u100.14 {80,200}

#u82.120 {44,216}

#u104.19i {524,68)

#u86.131 (140,92}

#u41l.100 {148,180}

#u5.20i {552,176}
#u28.60 {428,164}

#u5.22i {552,168}
#u28.70 {428,168}

#u12.207 {720,176}
#u28.80 {428,172}

#u12.224 {720,168}
#u28.90 {428,176}

#u53.13i (668,68}

#u67.61 {56,84}

#u35.90 {88,176}

#u69.201 {84,140}
#u69.191 {84,136}
#u69.181 {84,132}

#u69.171 {84,128}

€438 (216,44}

#u41.80 (148,172}

#u3.20i {524,176}
#u3.221 {524,168}
#u14.204 {692,176}

#u14.22i {692,168}

#u69.61 {84,84)
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#u93.31 {320,72)

StkP.1: <217> (152)

#u93.61 (320,84}

StkP.2: <130> (136)

#u93.111 (332,84}

StkP.3: <180> (144)

#u93.141 {332,72)

Trap: <66> (480)

#udd. 151 {360, 148)
#u71.90 {780,176}

UAddr.0: <109> (84)

#u91.20 (336,68}
#u8l.4i {412,76}

UAddr.1: <111> (92)

#u91.70 {336,88)
#u81.3i (412,72}

UAddr.2: <108> (84)

#u91.100 {348,88}
#u81.2i (412,68}

UAddr.3: <14> (68)

#u91.150 (348,68}
#u81.1i (412,64}

UAddr.4: <115> (108)

#u93.20 {320,68}
#u81.211 {428,68)}

UAddr.5: <114> (100)

#u93.70 (320,88}
#u81.5i {412,80}

UAddr.6: <107> (84)

#u93. 100 {332,88)
#uB1.6i (412,84}

UAddr.7: <113> (100)

#u93. 150 {332,68}
#u81.7i {412,88}

UseRom: <376> (428)

#u28.51 {428,160}

VCC: <12> (16640)

#u65.141 {268,200}
#u109.207 {204,200}
#u113.203 {140,200}
#u105.141 {76,200}
#u72.20% {12,200}
#u75.207 {860,144}
#u10.281 {776,144}
#ul3.281 {664,144}
#u5.28i1 {552,144}
#u28.201 {440,144}
#u32.161 {376,144}
#u56. 161 {312,144}
#u95.147 {248,144}
#u37.22% {184,144}
#u35.221 {104,144}
#u7.141 {28,144}
#u16.141 {876,64}
#u25.201 {812,64}
#u54.201 {738,64}
#u51.207 (684,64}

‘#u89.161 {620,64}

#u47.207 (556,64}
#u101.161 {492,634}
#u81.221 {428.64}
#u91.161 {348,64}
#u60.161 {220,64}
#u50.201 {156,64}
#c115.21 {92,260}
#c111.27 {124,260}
#c107.2i {188,260}
#c103,21 {252,260}
#c99.2i {316,260}
#c94.21 {748,256}
#c90.27 {812,256}
#c86.21 {876,256}
#c82.2i {28,260}
#c78.21 {668,256}
#c74.21 {604,256}
#c70.24 {540,256}
#c66.21 {476,256}
#c62.21 {172,256}
#c58.21 {108,256}
#c54.21 {44,256}
#c50.21 {892,200}
#ca6.2i {252,256}
#ca2.2i {316,256}
#c38.21 {380,256}
#c34.21 {444,256}
#c30.2i {652,200}
#c26.21 {716,200}

#u115.31 (432,72}

#u115.61 {432,84)

#ul15.111 (444,84}

#ull15.141 (444,72}

#u32.157 {376,148}

#u79.41 (352,76}

#u79.34 (352,72}

#u79.21 {352,68)

#u79.14 {352,64}

#u79.211 (368,68}

#u79.5i {352,80}

#u79.6i (352,84}

#u79.74 (352,88)

#r1.51 {300,216}

#u30.201 {252,200}
#u108.201 {188,200}
#ul12.201 {124,200}
#u107.16i {60,200}
#u73.221 (915,144}
#u63.201 {828,144}
#ul1.28i {748,144}
#u15.281 {636,144}
#u3.281 {524,144}
#u22.207 {424,148}
#u44.167 {360,144}
#u59. 141 {296,144}
#u34.161 {232,144}
#ua1.22i {164,144}
#u38.221 {84,144}
#u9.141 {12,144)
#u19.141 (860,64}
#u26.201 {796,64}
#u106.144 {732,64}
#u53.141 {668,64}
#u77.161 {604,684}
#uB8.161 {540,643}
#0102.161 {476,64}
#u78.221 {408,64}
#u93.161 {332,64}
#u87.161 {204,64}
#u86.201 {140,64}
#c114.21 {76,260}
#c110.2i {140,260}
#c106.21 {204,260}
#c102.21 {268,260}
#c98.21 {332,260}
#c93.21 {780,256}
#c89.21 {844,256}
#c85.21 {908,256}
#c81.21 {44,260)
#cil.2i {636,256}
#c73.21 {572,256}
#c69.21 {508,256}
#c33.21 {460,256}
#c61.27 {140,256}
#c57.21 {76,256}
#c53.21 {12,256}
#c49.21 {876,200}
#cA5.21 {284,256}
#ca1.21 {348,256}
#c37.21 {412,256}
#c1.2i {364,200}
#c29.21 {684,200}
#c25.21 {748,200}
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#u114.110 {460,100}
#ull4.120 (460,96}
#u114.130 (460,92}
#ul14.140 {460,88}

#ud2.151 {392,148}
#u80.41 (372,76}
#u80.31 {372,72}
#u80.21 {372,68}
#u80.11 {372,64)
#u80.211 (388,68}
#u80.51 {372,80}
#u80.61 {372,843}
#u80.71 {372,88}

ca41 (228,44}

#u110.207 {236,200}
#u98.201 {172,200}
#u99.201 {108,200}
#u32.161 {44,200}
#u74.221 {896,144}
#62.201 {812,144}
#u12.281 {720,144}
#u6.281 {608,144}
#u2.281 {496,144}
#u23.201 {408,143}
#u33.161 {344,144}
#u31.201 {280,144}
#u24.161 {216,144}
#u39.227 {144,144}
#ud0.221 {64,144}
#u18.141 {908,64}
#u29.201 (844,64}
#61.201 {780,64}
#u55.161 {716,64)}
#uB4.141 {652,64}
#u76.161 (588,64}
#0104.201 {524,634}
#u114.207 {460,64}
#u80.221 (388,64}
#u92.161 (316,64}
#u48.141 (188,64}
#u49.141 {124,64}
#c113.21 {60,260}
#c109.21 {172,260}
#c105.21 {236,260}
#c101.21 {300,260}
#c96.21 {716,256}
#c92.2i {764,256}
#c88.21 {828,256}
#c84.2i {892,256}
#c80.2i {700,256}
#c76.21 {652,256}
#c72.2 {588,256}
#cB8.21 {524,256}
#c64.21 {204,256}
#c60.2i {156,256}
#c56.21 {92,256)
f#c52.21 {28,256}
#c48.21 {220,256}
#c44.2i {268,256}
#ca0.2i {332,256}
#c36.21 {396,256}
#c32.21 {620,200}
#c28.21 {668,200}
#c24.2i {732,200}

#u71.211 {796,148}
#u78.41 (392,76}
#u78.31 (392,72}
#u78.21 (392,68}
”u78.1i.(392,64}
#u78.21i (408,68}
Hu78.5i (392,80}
#u78.61 (392,84}

#u78.71 {392,88)

#ul11.201 {220,200}
#u97.201 {156,200}
#u100.201 {92,200}
#u83.161 (28,200}
#u85.201 {876,144}
#u71.22i {796,144}
#u14.281 {692,144}
#us.281 {680,144}
#ul.281 {468,144}
#u42.161 {392,144}
#u58.161 {328,144}
#ud6.141 {264,142}
#u45.161 {200,144}
#u36.221 {124,144}
#u94.20i {44,144}
#u21.141 (892,64}
#u27.201 {828,64}
#u62.201 {764,648}
#ud3.161 (700,64}
#u90.164 {636,643}
#u96.201 (572,64}
#u103.207 {508,634}
#u115.161 {444 64}
#u79.221 {368,64}
#u64.141 {300,64}
#u57.181 (172,64}
#c97.21 {348,260}
#c112.2i {108,260}
#c108.21 {156,260}
#c104.21 {220,260}
#c100.2i {284,260}
#c95.21 {732,256}
#c91.2i {796,256}
#c87.21 {860,256}
#c83.2i {12,260}
#c79.27 {684,256}
#c75.21 {620,256}
#c71.21 {556,256}
#c67.24 {492,256}
#c63.27 {188,256}
#c59.21 {124,256}
#c55.21 {60,256}
#c51.21 {908,200}
#ca7.2i {236,256}
#c43.2i {300,256}
#c39.21 {364,256}
#c35.21 {428,256}
#c31.21 {636,200}
#c27.2i {700,200}
#c23.21 {764,200}
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#c22.21 {780,200}
#c18.21 {844,200}
#c14.21 {572,200}
#c10.21 {508,200}
#c6.27 {444,200}
#c2.21 {380,200}
£181 {212,4)

£104 {416,0}
#u17.20i {348,200}
#u1.26i {468,152}
#ul.1i {444, 144)
#u3.27 {524,148}
#ub5.261 {552,162}
#ub.1i {628,144}
#u14.277 {692,148}
#u12.261 {720,152}
#ul2.1i {696,144}
#u10.271 {176,148}
#r3.21 {284,64}
#u69.100 {84,100}

WriteBank: <388> (224)
#u33.1i {332,144}

WriteCmd: <176> (32)
#u107.21 {48,204)

WriteDebA': <402> (288)
#u70.217 {296,228}

WriteDebB': <55> (268)
#u70.231 {296,220}

WriteExtCtrl: <409> (316)
#ub4.ai {288,76)

WritelB: <119> (700)
#ub1.31 (672,72}

WriteIBFront: <426> (412)
#u51.120 {684,96}

WriteMAR: <463> (656)
#u95.9i (248,164}

WriteMD: <83> (864)
#u73.100 {900,180}

WriteMDR: <465> (692)
#u95.11 {236,144}

WriteRH: <405> (300)
#u35.80 {88,172}

WriteStkP: <436 (464)
#u38.130 {84,180}

X.0: <363> (1240)
#u52.170 (812,156}
#u24.147 {216,152}

X.1: <362> (1144)
#u52.160 {812,160}
#u86.160 (140,80}

>

.10: <32> (1064)
#u100.170 {92,212}
#u78.140 {408,96}
#u88.90 {540,92)

>

L11: <174> (1268)
" #u66.251 (52,124}
#u78.160 {408,88)
#u103.120 {508,96}

>

.12: <24> (1052)
#ub1.131 {780,92}
#u104.180 (524,72}
#u81.100 {412,100}
#u100.150 {92,220}

>

.13: <22> (972)
#u61.141 (780,88}
#ud7.70 (544,88}
#u8l.120 {428,108}
#u100. 140 {92,224}

>

L14: <128> (1072)
#u100.130 {92,228}
#u81.140 (428,96}
#ud7.50 (544,80}
#ub1.171 {780,76}

>

J15: <33> (1212)
#u61.181 (780,72}
#u47.120 {556,96}
#u81.160 {428,88}
#u100.120 {92,232}

X.2: <336> (1128)
#u52.150 {812,164}

#c21.21 {812,200}
#c17.21 {860,200}
#c13.21 {540,200)
#¢9.21 (476,200}
#c5.21 {412,200}
C516 (16,48}

£183 {220,4}

£103 {412,0}
#r1.11 {300,200}
#u2.261 {496,152}
#u2. 11 {472,144)
#ud.271 (580,148)
#uB.261 (608,152}
#U6. 17 {584,144}
#u15.271 {636,148}
#u13.26i {664,152}
AU13.1i {640,144}
#U11.271 (748,148}
#r2.21 {236,64)
#u68.100 {0,100}

#U39.130 {144,180}
Hu83.120 {28,216}
#u38.70 {68,168}
#r1.34 (300,208}
#u38.80 {68,172}
#u53.2i {656,68)
#uB4.131 (300,68}
#u73.70 {900,168}
#u99.11i (108,236}
#u73.80 {900,172}
#u64.94 {300,84}
#ul15.1i {432,64}

#u62.31 {752,72)
#u86.180 {140,72}

#u62.41 (762,76}
#u99.180 {108,208}

#u66.241 {52,128}
#u101.107 {492,88)
#u89.120 {620,803}

#u100.160 {92,216}
#u101.127 {492,80}
#ub1.81 (768,92}

#u55.40 {704,76}
#u47.90 {544,96)
#u56.121 {312,160}
#u69.221 {108,136}

#u55.70 {704,88}
#u104.160 {524,80}
#ub6.4i {300,156}
#u69.231 {108,132}

#u69.24i7 {108,128}
#u102.101 (476,88}
#ud7.140 {556,88}

#u55.120 {716,80}
#ud7.30 {544,72}

#u24.131 {216,156}
#u70.71 {272,224}

#u62.71 {752,88)}

16-Mar-85 18:30:06

#¢20.27 {796,200}
#c16.2i {604,200}
#c12.2i {556,200}
#c8.21 {492,200}
#ca.2i {428,200}
E184 (224,4)

£105 {420,0}
#120.20i {316,200}
#u70.81 {272,228}
#ul.27i {468,148}
#u3.1i {500,144}
#u3.261 {524,152}
#u5.271 {652,148}
#u14.1i {668,144}
#u14.267 {692,152}
#u12.271 {720,148}
#u10.11 {752,144}
#ul0.261 {776,152}
#rd.2i {252,64}
#u66.100 {28,100}

437 (212,44}

#u38.140 {84,176}

#u100.111 {92,236}

#u76.150 {588,68}
#u99.190 {108,204}

#u77.150 (604,68}
#u68.231 {24,132}

#u24.157 {216,148}
#u103.140 {508,88}
#u43.90 {700,92}

#u70.11 {272,200}
#u104.70 {512,88}
#u43.120 {700,80}

#u76.110 {588,84}
#u103.90 {496,96}
#u56.101 {312,168}

#u77.110 {604,84})
#u103.70 {496,88)
#u56.61 {300,164}

#ud5.47 {188,156}
#u103.50 {496,80}
#u89.110 {620,84}

#u90.110 {636,843}
#u103.30 (496,72}
#u24.41 {204,156}

#u89.150 (620,68}

#c19.27 {828,200}
#el6.21 (588,200}
#c11.21 {524,200}
#c7.2i {460,200}
#c3.2i {396,200}
£182 {216,4}

E106 (424,0}
#u8.201 {332,200}
#11.10 {832,144}
#u2.271 {496,148}
#u4.1i {556,144}
#u4.261 (580,152}
#u6.271 {608,148}
#uls.1i {612,144}
#ul5.261 {636,152}
#u13.271 {664,148}
#ull.li {724,144}
#u11.260 {748,152}
#r5.21 (268,64}
#u67.100 {56,100}

#u79.100 {352,100}
#u68.221 {24,136}

#u79.120 - {368,104}

#u70.281 {296,200}
#u104.90 {512,96}
#u61.71 (768,88}

#u34.134 {232,156}
#u88.120 {54080}
#u90.120 {636,80}

#uA7.180 (556,72}
#u102.47 {464,76}
#u70.21 {272,204}

#ua7.160 {556,80}
#u102.61° {464,84}
#u70.31 {272,208}

#u70.61 {272,220}
#u104.140 {524,88)
#u55.90 (716,92}

#u104.120 {524,96}
#u102.121 {476,80}
#u69.257 {108,124}

#u79.140 {368,96}
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#u86.140 {140,88)}

X.3: <335> (1120)
#lus2.140 {812,168}
#u86.120 (140,96}

>
IS

;. <251> (1040)
#u63.170 {828,156)
#u80.100 {372,100}

>
@

. <277> (1016)
#u63.160 {828,160}
#u80.120 {388,104}

>
=3

: <294> (1024)
#u63.150 {828,164}
#u80.140 {388,96}

>
~

: <307> (1032)
#u63. 140 {828,168}
#u80.160 {388,838}

>
=

: <8> (1036)
#u61.3i {768,72}

#u104.30 (512,72}
#u70.264 {296,208}

>
©

: <9> (1064)
#u100.180 {92,208}
#u78.120 {408,104}
#u88.70 {528,88}

XACK/: <185 (624)
#u94.121 {44,176}

XBus+Rot': <68> (628)
#u90.131 (636,76}
#u36.90 {108,176}

XHighe0': <331> (572)
#u96.191 (672,68}

XLoweByte': <444> (538)

#u36.100 {108,180}

XLoweConst': <17> (540)

#ua7.1i {544,643}

XLoweIB': <20> (720)
#u106.14 {720,64)

Y.0: <200> (816)
#u76.41 (576,76}
#u97.2i {144,204}

Y.1: <201> (836)
#u77.41 {592,76}
#u97.31 {144,208}

~<

.10: <80> (860)
#u89.27 {608,68}
#u111.41 {208,212}

Y.11: <85> (880)
#u90.21 {623,68}
#u111.54 {208,216)

Y.12: <94> (1096)
#u30.131 {262,228}
#u92.3 {304,72)
H#uB1.9i (412,96}

<

.13: <88> (908)
#u77.37 (692,72}
#u92.61 {304,84}
#ul11.71 {208,224}

<

.14: <90> (1060)
#u45.31 {188,152}
#u30.171 {252,212}
#u115.121 {444,80}

<

.16: <95> (1168)
#u98.91 {160,232}
#u30.181 {252,208}
#u81.151 (428,92}

Y.2: <202> (856)
#u89.41 {608,76}
#u97.4i {144,212}

Y.3: <203> (876)
#u90.41 {624,76}
#u97.51 {144,216}

Y.4: <73> (808)
#u76.11 {576,643}
#u109.61 {192,220}

Y.5: <75> (824)
#u77.17 (592,64}

.

#u68.241 {24,128)

#u62.81 (752,92}
#u68.251 (24,124}

#u62.131 {764,92}
#u45.141 (200,152}

#u62.14i {764,88)
#u67.231 {80,132}

#u62.174 (764,76}
#u67.241 {80,128}

#u62.181 (764,72}
#u67.251 {80,124}

#u43.40 (688,76}
#u103.180 (508,72}
#u45.137 {200,156}

#u66.231 {52,132}
#u101.61 {480,34}
#u77.120 {504,80}

#u94.141 {44,168}

#u89.131 (620,76}

#u86.17 {128,64)
#u88.1i {528,64)
#u88.151 (540,68}
#u55.151 {716,68}

#u79.91 (352,96}
#u68.3% (24,68}

#u79.11i {352,104}
#u68.380 {24,72}

#u89.61 (608,84}
#u98.41 {160,212}

#u90.61 (624,84}
#198.51 {160,216}

#ulll.6i (208,220}
#u33.31 {332,152}
#u76.31 {576,72}

#u77.71 {592,88}
#u56.57 {300,160}
#u98.71 {160,224}

#u69.370 {108, 76}
#u33.101 {344,168}
#u89.71 {608,88)

#u69.360 {108,80}
#u33.131 {344,156}
#u90.31 (624,72}

#u79.131 {368,100}
#u68.370 {24,76}

#u79.161 {368,92}
#u68.360 {24,80}

#u76.51 (576,80}
#u97.61 {144,220}

#u77.57 {592,80}
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#u99.170 {108,212}

#u90.150 (636,68}
#u99.160 {108,216}

#u76.140 (588,72}
#u67.224 {80,136}

#u77.140 {604,72}
#u99. 140 {108,224}

#u89.140 {620,72)
#u99.130 {108,228)

#u90.140 {636,72}
#u99.120 {108,232}

#uib.120 (588,80}
#u101.47 (480,76}
#u100.190 {92,204}

#u45.151 {200,148}
#u103.160 {508,80}
#ud3.70 {688,88}

£123 {492,0}

#u77.131 (604,76}

#u36.70 {108,168)

#u36.120 (124,184}
#u43.157 {700,68}

#ul10.2i (224,204}
#u110.31 {224,208}

#u78.134 {408,100}
#u66.370 (62,76}

#u78.151 (408,92}
#u66.360 {52,830}

#u98.61 {160,220}
#U56.114 {312,164}
#u76.7i {576,88}

#u115.5i {432,80)
#u33.61 {332,164}
#u69.380 (108,72}

#u98.81 {160,228}
#u92.101 (316,88}
#u89.31 {608,72)

#u24.31 {204,152}
#u92.131 (316,76}
#u90.77 {624,88)

#u110.47 {224,212}
#ul10.57 {224,216}
#u80.9i (372,96}
#u67.390 {80,68}

#u80.114 {372,104}

#u79.160 {368.88)

#u96.90 {560,96}

#u99.150 {108,220}

#u96.70 {560,88)

#u96.50 (560,80}

#u96.30 (560,72}

#u88.40 (528,76}
#u78.100 {392,100}
#u66.221 (52,136}

#u70.271 (296,204}
#u104.50 {512,80}
#u61.41 (768,76}

#u76.13i (588,76}

#u36.80 {108,172}

#u109.21 {192,204}

#u109.3i {192,208}

#u30.71 {240,224}

#u30.31 {240,228}

#u69.390 {108,68}
#ul15. 44 (432,76}

#u81.114 {412,104}
#u30.14i {252,224}

#u111.8i {208,228}
#u81.131 {428,100}

#u111.9i {208,232}
#ul15. 131 (444,76}

#u109.4i {192,212}

#u109.51 {192,216}

#u110.61 {224,220}

Kul10.71 {224,224}
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ocep

YH.

YH.

ler

-Rev-I.wl

#u109.71 {192,224}

1 77> (844)
#u89.17 (608,64}
#u109.8i {192,228}

. <82> (804)
#u90.11 {624,64}
#u109.94 {192,232}

<74> (804)
#u76.21 {576,68)
#ul11.2i {208,204}

1 <76> (824)
#u77.21 {592,68)
#ul11.3 {208,208}

.0: <146> (512)

#u103.24 {496,68}

1: (145> (508)
#u103.41 {496,76}

2: <28> (504)
#u103.61 {496,84}

.3: <29> (512)

#ul01.110 {492,84}

LA: <263> (548)

#u103.111 {508,100}

.6: <245> (540)

#u103.131 {608,92}

.61 <220> (544)

#u103.151 {508,84}

.7: <221> (556)

#u103.171 {508,76}

oMP': <429> (416)
C513 {4,48)

#u97.7

-

{144,224}

#u89.51 (608,80}
#097.87 {144,228}

#u90.51 (624,80}
#u97.91 {144,232}

#uT6.61 (576,84}
#u98.21 {160,204}

#u77.61 {592,84)
#u98.31 {160,208}

#u101.50 (480,80}
#u101.70 (480,88}
#u101.90 {492,92}
#u103.81 (496,92}
#u102.50 {464,830}
#u102 .70 {464,88)
#u102.90 (476,92}
#u102.110 (476,84}

#u30.160 {252,216}
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Hub7.

#u80.
Hu67.

#u80.
#uG7.

#u78.
#u66.

fu78.
#ub6.

#ul108

#u1C3.

#ul08.4i

#u108.

#u108.

#u108.

#ul108.

#ul08.

380

13i
370

1561
360

(80,72}

{388,100}
80,76}

(288,92}
80,80}

9i (392,96}

39%0

11i
380

L2i

3

3]

6

8

(52,68}

{392,104}
{52,172}

(176,204}

{176,208}

{176,212}

i {176,216}

{176,220}

i {176,224}

{176,228}

{176,232}

#u110.81 (224,228)

#u110.91 {224,232}

#u30.3i (240,208)

#u30.4i {240,212}

#U113.4§ {128,212}

/#ul13.51 {128,216}

#u113.61 {128,220}

#u113.7i {128,224}

#u113.81 (128,228}

#ul12.64 {112,220}

#u112.71 {112,224}

#u112.8

prs

{112,228}
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