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Butler Lampson designed this Mesa processor and named it WILDFLOWER. 
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c 
2901C 2901C 

R.O 8 
R3 

9 8 
R3 

9 -=" , .. " .. R.7 
Q.O 16 RO 121 16 

RO, 1 .·J:f7 
03 QO 03 QO "" 

rA.0 1 
A3 

rA.O 1 
A3 

rA.1 2 
A2 

rA. 1 2 A2 
rA.2 3 rA.2 3 
rA.3 4 

A1 rA.3 4 
A1 ... 

AO AO 
x.o .- 22 

D3 Y3 
39 Y.O X.4 22 

D3 Y3 
l9 . ' "' Y.4 

X.1 23 
D2 Y2 38 Y.1 X.5 23 

D2 Y2 
l8 .. Y.5 

X.2 24 
D1 Y1 ~ Y.2 X.6 24 

D1 Y1 
7 Y.6 

X.3 25 ~ Y.3 X.7 25 l!i. Y.7 
DO YO DO YO 

rB.O 20 83 rfJ.0 20 83 
r£l. I 19 r8.1 19 
rB.2 18 82 rB.2 18 

82 

rf!.:l 17 81 
rB.3 17 

81 
BO BO 

12Bi1Ca!!Y_ 29 
Cl co ~ carryout 8BitCarr.Y_ 29 Cl co ~ 

sh 6 
18 G f sh 6 

18 G h.32' . .. . • . . . 12Bi!Gen' 
aD.U 7 

17 p• &o 7 
17 p h_35. " "" .. 12Bi.tPr@' 

aD.1 5 
16 ov 

Overflow aD.1 5 
16 0V ~ aF.O 27 15 F3 ru F.O aF.O 27 
15 F3 

aFh. 1 28 
14 F=O 11 F!N_O aFh.1 28 

14 F=O 
11 .. Ffill_O 

af'h.2 26 13 
afh.2 26 

13 
aSh.O 14 

12 
aSh.O 14 

12 
aSh.1 13 vcc aSh.1 13 v 10 vc 
aSh.2 12 

11 v 10 
aSh.2 12 

11 

10 G~ 10 G 

CK OE # 6B CK OE 
#u67 

. 
Clk'a 1~ 40i u Clk'a 15y 40i 

c 

(~ 
2901C 2901C 

R.'/ 8 
R3 RO 

9 8 
R3 RO 9 'it15 

0.1 16 21' 16 Q.15 
03 QO Q3 QO 1 

rA.O 1 
A3 

rA.O 1 
A3 

rA.1 2 rA.1 2 
rA 2 3 

A2 rA.2 3 
A2 

rA.3 4 
Al 

rA.3 4 
A1 

AO AO 
X.8 22 

D3 Y3 
39 Y.8 X.12 22 

D3 Y3 
9 }t.12 

X.9 23 l8 Y.9 X.13 23 8 Y ... t3 
X.10 24 

D2 Y2 
7 Y.10 X.14 24 D2 Y2 

7 . Y.l4 
X.11 25 

D1 Y1 ie· Y.11 X.15 25 D1 YI 
.... Y.15. 

DO YO DO YO 
rlJ.O 20 83 r8.0 20 83 rfJ.1 19 r8.1 19 
rl!.2 18 

82 
rB.2 18 

82 

rll.3 l7 81 
r8.3 17 

Bl 
., BO BO 

40itCarrY__ . 29 Cl co ~ Garl'.Y!n 29 Cl Co ~ 
sh ...... 6 18 G 32 8BitGen' sh 6 

18 d h.32 4Blioen' 
aD.O 7 

17 P' h.35 8BitPnm' aD.O 7 
17 'p· 

h_35 4tlTifr~· 
aD. 1 ,c,,..,.., 5 16 ov ~ aD.1 5 

16 OV ~ 
aF.O ,.,. •... 27 

15 F3~ aF.O 27 
15 F3 ~. nf'l.1 .. 28. 

14 
F!N_O aFl.1 28 

14 f"'O 
.. ..... .F~O 

ul'l.2 '26 
F=O afl.2 26 .... 

13 13 
aSl.O 14 

12 
aSl.O 14 

12 aS~1 13 
11 v 10 vcc aSl.1 13 

11 v 10 VQC 
aSl.2 '. 12 

IO G aSl.2 12 
10 G 

CK OE 
#u66 

.CK OE; . 
#u69 

Clk'a .... •· 1~ 40i Clk'a 15J 40i 

c ' 
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(''' 
.p 

c 

1?Bi!Gen' 
1 ?Bit Pro ' 
81litGen' 
11rl1tf'ro 1' 

4Hi1Gen' 
,11.litPro 

Car In 

Q.O 
Car!.Y! n 
RO 

aD.O' 

Cnr!.Y_Out 

crnwn 
H. lb 

;illl) 

no 1 
Shift' 

Cln~l'C16Z' 

Cln~PC16X' 

Gin 

XEROX Project 

P/\RC Dicentra 

13 

6 rr 
4 
3 

10 

Ifu 2 
13 

Title 

S182 

G3 G 
P3 p 
G2 
P2 
G1 
Pl 
GO 
PO CZ 

9 12BitCa 
11 813itCar 

CY 
12 4ElitCarr 

CIN ex 
#u87 

8253 

DO 
D1 y 7 R.15 
D2 
D3 

E #u60b 

~ 
8253 

DO 
01 9 R.O 
D2 

y 

03 

E #u60c 

1~ 

#u60d 

2 
3 

ALU Carry & Shift Encts 

Fe 0 11 9 FneO 

8BitCar 10 
8 PrK eCross 

aFL2 9 

Shift' 1 
C cleX' 13 2 sh 
C cleY' 2 

R.15 2 
Q.O 

aD.O' 

Car In 5 
Q.15 

aD.O 4 

PC16' 

2 vcc 
6 3 

8374 
02 D 

8 #r2d 
#u50b 220 

Car In 

11 
15 5 
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F93422 
Y.O 9 DO 00 

10 x.o 
Y.1 11 12 X.1 
Y.2 ~- 13 

D1 Q1 
D2 02 

1·1 X.2 
Y.3 15 16 X.3 [)3 03 

4 
AO 3 

2 
A1 

1 
A2 

21 
A3 

5 
A4 

6 
A5 

l 
A6 
Al 

~ WE 

E1 E2 OE #u79 

19~7j1;;-

25S09 F93422 

r-4- AO 
G A I i-rr-

114· A2 RO 
2 UAddr.O 

!--'-'- A3 R1 
l UAddr.1 
10 lJAddr.2 

u_rA.0 4 
BO 

Fl2 
15 lJl\tlclr.3 

vrA.1 5 Bl R3 
Q!A.2 12 

82 
!]rA.:J 13 B3 

SB CK #u91 
1 9 

Y.4 9 DO QO 10 X.4 
Y.5 11 1 ::i X.5 
Y.G 13 01 01 14 x.s 
Y.7 15 02 02 16 X.7 03 03 

4 
AO 

3 
2 

A1 

1 A2 

21 A3 

5 
A4 

6 
AS 

l 
A6 
A7 

25S09 ~ WE 

SlkP.0 3 AO 
Slkl'.1 6 
Slkl'.2 11 A1 

Sll•.l_.'.:;l 14 A2 RO 
2 UAddr.4 

A3 ~____Q_Adclr.q_ R1 
4 R2 

10 UAcldr.6 
S257 BO 15 UAddr.l 

rif.{_ (~ 2 5 ll1 R3 
12 

!.!1(_1 __ ~ AO f32 
~(~'. 11 A1 r-· 1-]3 B3 
[lfl.:l 14 A2 00 14-

A3 01 ..;.__, SB CK #u93 
9 1 9~ y 1? 3 02 ~ 

::!'.:..!.CL_~ 
BO 03 r"'--
81 

.!'.J_''---~ 82 Y 1~> 13 
83 

SB OE #u92 

AllllA<ldr 
1j 15~ 

[llS.? 
Clk'c 

E1 E2 OE #u80 

~~fr. 
'F93422 

Y8 ___ ·--: -- 9 DO QO &--- X.8 
Y.9 __ 11 

01 Q1 
12 X.9 

Y.10 13-1 
02 Q2 1<t X.10 

Y.11 - - '15' 1G X.11 D3 Q3 

4 
AO 

3 

-~ 
Al 
A2 1 
A3 21 

5 A4 

6 
AS 

l 
A6 
A7 

f2lq WE 

E1 E2 OE #u78 

1~lj18 

F93422 
Y.12 9 

DO QO 10 X.12 
Y.13 11 12 X.13 
Y.14 13 

D1 Q1 
14 ,,,;;;.. X.14 

Y.15 1S D2 Q2 16 X.1S 
D3 03 

UAcldr.O 4 
AO UAddr.1 3 

UAddr.?. 2 A1 

llAddr.3 1 A2 

UAddr.4 21 A3 

U1\ddr.S 5 
A4 

UAt1dr.6 6 AS 

UAddr.l l 
A6 
Al 

Q!'.eClk 1~3 
~ WE 

E1 E2 OE #u81 
Cln 

2 
lJ.u64a 19~7j18 

EnlJ 
Cln 
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27501 

c 
X.8 4 

DO 
5 YH.O 

X.9 6 D1 
QO l YH.1 

X.10 ·10 01 9 YH.2 
'(11 12 

D2 02 11 YH.3 1)3 03 

1 
AO 

15 

.--14-
Al 
A2 

~ A3 

WE CE #u101 

~2~ 
27507 

x.1:> 4 
DO QO 5 YH.4 

X.13 6 YH.5 
X.14 10 

D1 QI 7 
YH.6 D2 9 

X.15 12 02 11 YH.7 D3 Q3 

rfl.O 1 
AO ru·1 15 

ii'i'2 14 
A1 

rll.3 13 A2 
S244 A3 

~ 18 X.8 

g[~a 
WE CE #u102 

DO QO 16 X.9 WriteRH 
4 

01 

:il i "--61 D1 
14 X.10 D2 02 ~ 12 X.11 QfeClk 100, 11 

D3 Q3 
9 X.12 #u64c 

13 D4 Q4 
7 X.13 

15 D5 Q5 5. X.14 
17 D6 06 

3 X.15 D7 Q7 

E03 E47 #u103 

Rn;idnH' ~1~ 

C'-------------

l Stack 
27S29 

AO QO 6 4 
S374 

Q5 Stack Trap [} 

~A1 Q1i #u50c 
'-4 A2 02 

P<.!!!X "----5"" A3 03 11 StkP.O 
Pop/. 16 A4 0 4 12 StkP.1 A5 Q5 l'u,;hX 17 A6 06 13 SlkP.2 
l"1:;hY 18 Al Ql 14 StkP.3 
i3iis111. 19 AB 

/ CE #u114 
25S09 

1~- ~ AO 
6 Al S240 1T 

14 A2 
RO 2 2 

DO QO 18 X.11_ 
~ A3 7 4 16 x.rn· 

R1 
10 6 

Dl 01 
hJ4 X.14 y 1;> 4 

BO 
R2 

16 8 
D2 Q2 

12 X.15 Y. l:l 5 R3 D3 Q3 B1 Y.14 12 
Y.l!i 13 

82 E #u1041 
83 

1 
SB CK #u115 

W11tcStkP 1J j Clk'c 
llt!:1<1Misc' 

C . . 
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25S10 
Y.4 1 

1-3 
Y.A 2 

3 
1-2 

YO 
15 x.o 

Y.12 1-1 14 X.4 
YO 4 

10 
Vt 

12 X.8 
YA 5 11 

Y2 
11 X.12 

6 Y3 Yfl 12 
Y.12 7 

13 

~ so 
~ S1 

8240 
PU 

DO QO 
18 x.o 
16 X.1 D1 01 14 X.2 

D2 02 
12 X.3 

D3 03 
OE #u76 

11 

E #u861 

2!5S10 
Y.£) 1 

1-3 
YG 2 
Y.13 3 

1-2 
YO 

15 X.1 
1-1 14 X.5 

Y.1 4 Y1 
10 12 X.9 

Y.!J 5 Y2 
YD 6 

11 
Y3 

11 X.13 
12 

Y.13 7 
13 

9 
so H1o"1 

~ S1 

S244 

DO 
9 X.4 

00 7 X.5 
D1 01 

X.6 
D2 02 5 

X.7 
D3 03 3 

E #u96m 

XHi h+-0' 19 

OE #u77 

13J 

S257 

("• 

25S10 
Y.6 1 

1-3 y 10 2 
y 14 1-1-3 1-2 

YO 
15 X.2 

1·1 tJ.4- X.6 y ;> t--
YI 4 10 X.10 

Yf\ ~- Y2 
12 

Ti()-----· 11 
Y3 

11 X.14 
6 

12 y 14 7 
13 

9 so H1()-1 
l-t-=-1 S1 

OE #u89 

fY.O 2 
AO fY.1 · 5 

fY.2 11 A1 

fY.3 14 A2 QO ~- X.8 
X.9 A3 01 rf..--. 

·*- 02 
9 X.10 

BO 12 X.11 
6 03 
~ B1 
8-- B2 rl'.L B3 

v SB OE #u88 

XLow+-RJ'.IC' 1J 1~ 

11 S244 

25810 
YI 1 

1-3 
Y.11 2 
y 1 ~) 3 

1-2 
YO 

15 X.3 
1-1 14 X.7 Y:l 4 Y1 
10 12 X.11 YI 5 Y2 
11 11 X.15 y 11 6 Y3 
12 Y.15 7 
13 

fZ.O 2 
DO QO 

18 X.12 
IZ.I 4 16 X.13 
IZ.2 6 

01 01 14 X.14 
fZ.3 8 

02 02 12 X15 
D3 03 

E #u471 

XLow+-Const' ? 
, 

fZ 2 9 so fZ<l 10 
S1 

OE #u90 

xnus+-Rot' 11 

r 
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c "• •·(0 3 
X.I 4 
X.2 7 
x.:i 8 
X.4 13 
X.5 14 
X.6 17 
X.7 18 

21":\3 
WrilelB 

m:cClk 1 
D#u53a 

Read I BO' 

X.8 3 
x.n 4 
X.10 7 
X.11 8 
X.12 13 
X.13 14 
X.14 17 
X.15 18 

RcadlA1' 
WnlelBFront 

E_reClk 

fl.? 
IBI ljilll' 
Xlow+-IB' 

··, c 

Wrilulfl 

1:11<.:ir·uns 

lnlcrru '' 

Mem 
~c;li;I 
Pn< eCross 

m1·m t' 

XEROX Project Title 

PARC Dicentra 

8373 
2 

DO QO 5 
01 Q1 

6 D2 Q2 !l 
03 Q3 1?. 
04 Q4 

15 
D5 Q5 16 
06 Q6 

19 07 07 

IE OE #u62 
11} 1-i; 

8373 
?. DO 00 5 01 01 
6 D2 02 9 03 03 12 04 04 15 

D5 05 16 
06 06 19 07 Q7 

IE OE #u61 
11J 1 

X(10·11] 

11 
10 
00 
01 

3 
4 
7 
8 

13 
·14 
17 
18 

13u 
11 

120. 
#u64d 

State 

empty 
byte 
word 
full 

13 
1 
2 

1 
2 
3 
4 
5 

16 
·11 
18 
19 

S374 
2 DO QO 
5 01 01 
6 D2 02 
9 03 03 
12 04 Q4 15 05 05 16 D6 06 
19 07 07 

CK OE #u54 

11 
1i 

IB 
27829 

AO 00 
6 
1 

A1 01 8 
A2 Q2 
A3 03 

9 
11 

A4 04 12 
A5 05 13 
A6 06 14 
A7 07 
A8 

CE 

15 

S257 
2 
5 AO . 

11 A1 

14 A2 QO 
4 X.8 
1 X.9 A3 Q1 
9 X.10 

~ 02 
BO 12 X.11 

Q3 6 
~ Bl 

. 1-131 82 
i-=-1 83 v SB OE #u43 

1 15 

To NIA on 
page 10 S257 
,----, 2 

AO IB.O 5 
IB.1 11 A1 

IB.2 14 A2 QO 4 X.12 
A3 7 X.13 

IB.:~ 01 9 X.14 
IB.4 3 02 
ll3.5 6 BO 03 

12 X.15 

113.6 10 Bl 

IB,7 13 B2 
.__ B3 

SB OE #u55 
1 15 

GoodlBDisp 

dGoodlBDis 

8374 
06 IBEm t' D 

#u50d 
IBRefillTrai;i 

ReadlBO' 
ReadtB1' 

WritelBFr nt 

8374 
09 11 9 X.10 D 

#u50e 
ReadMisc' 

8374 
Q 12 13 7 X.11 D 

#u50f 

IBPtr.1 

MarPa eCross' 

8374 
u--6~~1_4~ 0 o~15,._~~~~~~~~~~~~-E-n~C-2_F_u ... ns 

2 
#u50 
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S280 S374 
'JrA.0 8000 0000 0000 13 QrA.O 3 DO QO 

2 rA.O 
·\ri\. I 4000 0000 0000 12 m-A.I 4 

D1 Ql 
5 rA.1 

!l.0 2 2000 0000 0000 11 El[A.2 7 
D2 02 

6 rA.2 
[1!A.3 1000 0000 0000 10 

EVENl 
QrA.3 8 

D3 Q3 
9 rA.3 

wu 0 0800 0000 0000 9 QrB.O 13 
04 04 

l:J rB.O 
mu. 1 0400 0000 0000 8 QrB.1 14 15 rB.1 ODD 

D5 05 
Qrfl.2 0200 0000 0000 4 prH.2 17 

D6 06 
16 rB.2 

ptfl.3 0100 0000 0000 2 QrB.3 18 
D7 07 

19 rB.3 
1;1;iS.O 0080 0000 0000 1 

CK OE #u26 

c 

#u19 ~li 
S280 

lli!t'· 1 0040 0000 0000 13 
ru1S2 0020 0000 0000 12 S374 

lli.!L9 0010 0000 0000 11 Q..aS.O 3 
DO 00 

2 aSl.O 
lli!.1.1 0008 0000 0000 10 

l 
m:iS.1 4 D1 01 

5 aSl.1 
12;11' 2 0004 0000 0000 g EVEN 12..as.2 7 

D2 02 
6 aSl.2 

[hll.l.O 0002 0000 0000 8 ODD 29F.O 8 9 aF.O 
D3 03 

(l:JD.1 0001 0000 0000 4 29F.1 13 
D4 04 

12 aFl.1 
[!H> 0000 8000 0000 2 g_aF.2 14 

D5 05 
15 aFl.2 

it:ln 0000 4000 0000 1 12..aD.O 17 
D6 06 16 aD.O 

ll_aD.1 18 19 aD.1 
#u16 

D7 07 

CK OE #u25 

111i S280 
vrnu 0000 2000 0000 13 
~rn 0000 1000 0000 12 
121!.;.o 0000 0800 0000 11 

c 

f!!Il.! 0000 0400 0000 10 

i 
S374 

l2!:.!:? 0000 0200 0000 9 EVEN g_EP 3 DO 00 ~ !l!t! :1 0000 0100 0000 8 ODD ll_Cln 4 Gin 
Dl 01 

!l!X 0 0000 0080 0000 4 QEnU 7 
D2 02 

6 EnU 

~.!. 0000 0040 0000 2 g_Mern 8 
D3 03 

9 Mem 
Eili<J-' 0000 0020 0000 1 12tX.O 13 

D4 Q4 
12 IX.O 

(lfX.1 14 
D5 Q5 15 IX.1 

#u21 ~ 17 
D6 06 

·16 IX.2 
,. plX.3 18 

D7 Q7 
19 IX.3 

$280 CK OE #u27 
~-:l 0000 0010 0000 13 

11-1i 12rv.o COtJO 0008 0000 12 
l!!.Y.c.!__ 0000 0004 0000 11 

12'LL 0000 0002 0000 10 
pfY.:I 0000 0001 0000 9 EVENl 
ill!~' J 0000 OOtJO 8000 8 ODO S374 
i.!.l!.1 0000 0000 4000 4 fllY.O 3 

DO 00 2 IY.O 
ll!! ;> 0000 0000 2000 2 EfY.1 4 

D1 01 
5 fY.1 

pf!.:! 0000 0000 1000 1 EfY.2 7 
D2 Q2 

6 fY.2 
pfY.3 8 

03 03 
9 fY.3 

#u18 l.!fZ.O 13 
04 04 

12 fZ.O 
EfZ.1 14 

D5 05 
15 IZ.1 

Q!Z.2 17 
D6 06 16 IZ.2 

S280 Q!Z.3 18 
D7 07 

19 IZ.3 
12.NI/\ 0 0000 0000 0800 13 
pNIA. I 0000 ooco 0400 12 CK OE #u29 
~11£1<! / 0000 0000 0200 11 

11 i ~.!!!<l 0000 0000 0100 10 

~ 
Clk'a 

~£1..:'1 0000 0000 0080 9 EVEN 
~/\!) 0000 0000 0040 8 ODD !-"----; 
utJ.!A.l\ 0000 0000 0020 4 S280 
12NIA./ 0000 0000 0010 2 13 
Q!lllll.ll' 0000 0000 0008 1 12 

11 
#u9 10 

9 EVENi 
~~g· 0000 0000 0004 8 ODD 19 J N276 

Q 16 Pari.h'.Jr@ 

R ll!::!!.1\. IO' 0000 0000 0002 4 
#u94e £llliA. 11' 0000 0000 0001 2 

K CK 

18 

~ #u7 

ClrlntTrlfil'. 
)tt!Clk c 
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c FX FYZ 
27S27 27S27 

QfX.O 19 
AO FlO i Q!X.1 20 Al Rl WriteRH 

gfX.2 21 
A2 R2 9 Shift' 

pJX.3 1 
A3 R3 

10 CvcleX' 

~ A4 R4 12 Cln+-PC16X' 

~ A5 R5 
13 M<}g.fMX' 

~ A6 R6 14 PQQ..X 

1-4- A7 R7 15 PushX 

~ A8 

'"'""-"'---------'1"'"9-tAO FlO .,.7 _______ x .. H_i,,,h;.:..+-....;O"-' 
'""=":,.,,----------,,20~Al Rl~8-------~X~L~o-w~+--IB~' 

21 9 XBJJs+-Rot' 
=-=--=------~--"'-1-tA2 R2 r1~0--------X~L.o~w~+-~B..-.te~' 

2 A3 R3 r.1~2--------,,X~L-ow ......... +-C~o~n~s~t' 
~~----------.,.3-t A4 R4 i--13'"'-"-------""'""''""4-..B-it"°'B"'"rr:"':n.:..' 

4 A5 R5 14 ~~--------5-tA6 R6 '""15~-----~?~B~it=B.-.rE=n-' 
"""""-'"'--------_,,6-t A7 R7 l"-"'-------1'-'U'""it'""B""'rF ..... n_' 

A8 
7 SE CK OE #u35 SE CK OE #u36 

1~~~8i 

FY1 FY2 
27S27 27S27 

ufY.O 19 AO RO 7 WriteDebA' 
illY.1 20 Al R1 B WrileExtCtrl 
11fY 2 21 A2 R2 9 ClrlntTrl!!:!_' 
pfY.3 ., 

A3 R3 10 IBDi§li 
f..JfSO 2 

A4 R4 12 Sctlnterru!ll 
gfS.t 3 A5 R5 

13 WriteStkP 

ffe 
A6 R6 14 WritelB 

15 CycleY' 
A7 R7 
A8 

SE CK OE #u38 

fY.O AO RO 
fY.1 Ma RefY' 
fY.2 

Al Rl 

fY.3 
A2 R2 

10 PushY 
fS.O 

A3 R3 
12 IORefY' 

IS.1 
A4 R4 

13 Write Bank A5 R5 14 E3HEN A6 R6 
15 RawRef A7 R7 

AB 
SE CK OE #u39 

1~8~ 

FZ1 FZ2 
27S27 27827 

(lfZ.O 19 
AO RO 

7 ADRO 
ill/.t 20 Al Rt B l~Plr+-By'&_ 

pf/? 21 A2 R2 9 fBl'tr+-Word 
nlf.3 1 

A3 R3 
10 - Cln.:PC16Z' 

pf!>;> 2 A4 R4 12 IORefZ' 
QfS:1 3 A5 R5 13 PQQ? 

~ 
A6 R6 14 PushZ 

15 AltUAddr 
A7 R7 
A8 

SE CK OE #u40 

AO RO i-;.7 ______ RoadDebB' 

"'"=""=-------t---:~ A 1 Rl 8 ReadExtStat' 
"""""~------t--"'"'-1 A2 R2 9 ReacJMisc' 
=;;:""--------1--~ A3 R3 lO . ReiiiiRi'.f 
.....,.,,-=-------t---::-1 A4 R4 13 ReadlB 

----+--"-IA5 R5i--4---------------~-
A5 R6 15 IBHI h' 
A7 R7"'"""--------:.:::.:....:.:."""-
A8 

SE CK OE 

1~~ 
Ctk'b 

ALUH!.g_h 
27S27 

(!±SO 19 
AO RO 

7 aSh.0 
pa!-;.1 20 

Al R1 B aSh.1 
ill!:'>.:> 21 

A2 R2 
9 aSh.2 

lliJ.I~. t -~ A3 R3 
10 aFh.1 

[li\1.2 2 
A4 R4 

1::> aFh.2 
12M1•rn 3 A5 R5 

13 Read MD' 
~;le~l 4 

A6 R6 $ ~I!~'.) 5 A7 R7 

.f AB 
SE CK OE #u37 

Ctk'b 
1~f8i 

0 . . 

XE 110 X Project Title File Designer Rev Date Page 
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NIJ\.10' NIA QJ .11 ·12...--
l.ink.2' 6 C.2 
MarPa eCross' c\ #u46a 

X.14 
8151 

4 
DO 

Y.14 ~l 

C clc2 2 
01 

1 
D2 

X.9 15 
D3 y 

6 
X.4 14 

D4 w 
X.8 13 D5 

Pu cCross 12 
D6 
D7 

Link.3' 

~8 C.3 

If u46b 
8151 

X.15 4 
DO 

Y.15 3 
PC16' 2 

D1 

1 
02 

y~6 X.10 15--1 03 

x.o 14 
D4 wp.2-

X.15 13 
D5 

Overflow 12 
D6 
D7 

fY.1 9 so 
fY.:? 10 
fY.3 11 S1 

S2 

fY.1 9 so 
fY.2 10 
fY.3 11 S1 

S2 

E #u45 E #u24 

2Bit£1rEn' 
7 

2BitBrEn' 1 
NIJ\.9' 

Link. 1' C.1 8151 

LS352 
X.13 6 

DO 
Y. 1:\ 5 
X.13 4 Dl 

02 
D3 

E #u56b 

F.O 4 DO 
Ffill_O 3 Dl 
FneO 2 D2 
lntcrrlll2J 1 D3 y~6 8Bi!Car!Y_ 15 
CarrrOut 14 

04 w~ 
D5 

X.11 13 D6 
4Bi1Carrt.. 12 07 

,mitnrr=n' 

~~ll' 
Link.(}' c.o 

fY.1 9 so fY.2 10 
fY.3 11 

Sl 
S2 

E #u34 
LS352 

X.12 
DO Y.1:> 

(""'x.1:;· 
Dl 
02 
03 

~· 
E #u56c 

1BitBrEn' 1 

411i.U.~n' 
15 

LS352 

so Sl #u56d 

fY.:? 2 14 

fY.:l 

27S03 
NIA.8 4 

DO QO 
NIA.9 6 3 Link.O' 
NIA.10 10 01 Q1 

NIA.11 12 
02 Q2 
D3 Q3 

fX.1 1 
AO 6 Link.1' fX.2 15 
Al 

fX.3 14 
13 J\2 

A3 

WF. CE #u58 8 Link.2' 

2 

3 

11 Link.3' 

c . 

XEHOX Project Title File Designer Page 
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ILJ S'"/ 
5 AO 

'--TJl A1 
4 ~A2 QO 

'---'-"'-i A3 Q1 
1 

Y.12 3 Q2 
9 
12 

Y.13 6 BO Q3 
Y.14 10 81 

Y.15 13 82 S374 
f:l3 3 

DO QO 
2 Bank.O 

SB OE #u33 
4 

D1 01 
j Bank.1 

Bank.2 

iJ 1~ 
7 

02 02 
6 

WriteBank 8 9 8ank.3 
Force8ank0 1 ~l 

D3 Q3 12 NIA.O 
14 

04 Q4 
15 NIA.1 

17 
D5 Q5 16 NIA.2 

S157 D6 06 18 19 NIA.3 
p_NIA.O 2 07 Q7 
£_NIA.1 5 AO 

A1 CK OE #u23 
Q_NIA.2 11 

4 
Q_NIA.3 14 A2 QO 11 1 

7 A3 01 
9 

GND 3 Q2 
PU 6 80 03 

12 
81 )llterruQt 10 CPBank 

18Ptr.1 13 82 27S29 
83 

'"4- 6 RornOCE' 
SB OE #u44 

AO 00 7 FlomOOE 

1} 1~ 
~ A1 01 8 Rorn1CE' 

!E!RefillTrap ~ A2 02 
9 Rom10E ~ A3 03 

UseRorn 5 A4 04 11 MaQFlng.O 
PUIK ~ 12 MapFlag.1 A5 05 

~ bl:- A6 06 8 Al Q7 ~4 
S157 '19"" F- AB 

f2NIA.4 2 ~ 
Q.NIA.5 5 AO CE #u28 
~AG 11 A1 

15i QNIA.7 11 A2 00 4 
7 A3 01 9 18.0 3 02 
12 18.1 6 80 03 

18.2 10 81 
S374 18.3 13 £32 

£33 3 
DO QO 

2 NIA.4 

SB OE #u32 
4 

D1 Q1 
5 NIA.5 

1J 1~ 7 
D2 Q2 

6 NIA.6 
8 9 NIA.7 

13 
D3 Q3 

12 NIA.8 
14 

D4 Q4 
15 NtA.9 

17 
D5 Q5 

16 NIA.10 
S157 06 06 

18 19 NIA.11 c.o 2 07 07 
C.1 5 AO 

C.2 A1 CK OE #u22 
11 

4 1 ;v- ll C.3 14 A2 00 7 A3 01 9 18.4 3 02 
12 

18.5 6 BO 03 
18.6 10 81 

18.7 13 82 
83 

SB OE #u42 

GoodlBDi§l'.l_ 1J 1~ 
Tr<m_ 

Clk'a 

c Read NIA 13 
S240 

7 
PU 1K 

#u86h 

I XEROX Project Drawing File Designer Rev Date Page 
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vcc 
vcc 
vcc 
B<H1k.:l 

NIA.fl 
NIA.~j 

NIAJ\ 
NIA3 

27 

7 
8 
9 

\0 

OE #u1 

,__.....-_O,..,Er--' # u2 

20 22 

c: 
-~ vcc 

c 

l/CC-­
vc<.: --­
nanl< :\ 
NIA--, 1-----·H+-___. 

NIA.10 
NIA '.l NIA-:1-1 ____ ..,. 

NIA.! 
Nl1\ l;----·tH 
Nii\.:) 
Nll\.•I 

NII\. I 
NII\ 0 

64Kx8 

A 15 D 7 i.:..19"--=='-

A 14 D6 i-1 :8-.,-=~ 
A 13 D5 i.:..17"-=-""-

A 12 D4 i-1~6~~-
A11 D31-1 .,..5 ~~-,.. 
A10 D21-1=-3 -"-==-
A9 DI i-1-2~~~ 
A8 DO 1-1--1 -"'="-

llllll l--~ A7 
111111'----75'-I A6 

6 A5 
l'-----"'7-1 A4 
1'----,8-i A3 

9 A2 
~--1"'0-iA1 
'----"'""-'"-IAO 

CE OE #u11 

1'------=-20"-' 22 

XEROX Project Title 

RomOCE' 
RornOOE' 

vcc 
~ 
vcc 
Banl<.3 
Nll\.11 
NiA.10 
f-JIA.9 
NIA.8 NiAT--
N I A. 6 
NIA.5 
NIA.4 
NIA.3 
NIA.2 
NIA.1 
NIA.0 

Rom1CE' 
RomlOE' 

r PA''!~ Dicentra Prom Control Store 
--"-- -- --· - .. -

File 

.__,..,.__o,...,E__. # u13 

20 22 

Designer 

64Kx8 
_vc_c~ _______ 1_, 1\15 D7 19 J;LNIA.3 
~v.,,.c.,,.c _____ ___,+=2lo,-i A14 DG 18 .ll_NIA.2 
~v""'c"'"c------........i+=20"-I, A13 05 11 _QNIA.1 
,-,Ba,..,r_1k~.3"------i'1tt-.,-,2,..,; A12 D4 16 J;LNIA.O 
'"'~l"""IA"-.1'-'1-----.li!!l-2'"'.3'-l A11 03 15 _nf7.3 
,_,N,...,IA....,.1,_0 ____ _,Hlttt-2.,_.1,..,; A10 D2 13 _illZ.2 
'-'Nl"-A"'.9"----....... Jmr ... 1-2"-4'--4 A9 D1 12 _l)fZ.1 

~:~! ~11.111111:'1~:~~ 00
11 _QfZ.O 

NIA.5 ~ A5 
""'N:-:1 A-.4"----, f-}1 A5 
N.-.1 .... A ..... 3 ___ _..,.I !---f"1 A4 

=N~IA:::.2::::::::::::::::~:1 ~ : e9 : ~~ NIA.1 
'"'N"""1A"".o'----~ll 11 : 10 : ~~ 

~~:;~-=='gg~"--'. .i-111111~ ~' µJ.__,..m:~::!-,--1E # u5 

Rom1CE' 
Rom10E' 

I '1 I '-d- Al5 071!,.~~ 1 • ~ A14 D6 18 .ll_NIA.10' 

I ~ A13 D" 17 _Q_NIA.9 
.___J._ A12 D~ 16 _n_NIA.8 

.. , __ 2_3_, A11 D3 15 _QNIA.7 
11 __ 2_1_, A10 02 13 J;LNIA.6 

1...___,2'=-4-1 Ag D1 12 _Q_NIA.5 
1 .___.2~5-i A8 DO 11 _n_NIA.4 
'----"3-1 A7 

,..._ __ 4_, A6 

'-----:5-i A5 
lllll--~6~A4 
111'-----'-7-1 A3 
11'-----';'8-i A2 

9 
10 A1 

'-----=-i AO 

CE OE #u6 

,~ __ 20_;J~ 2:)' 

64Kx8 

A15 D7 i.:..19=--""'-""""-' 

A14 D61-18---17 
A13 D5 16 
A12 D4i.:..15"-""'""-..:.:.:: 
A11 D3""""~~~ 

A10 D2 i.:..13"--""""~ 
1'----""'-1 A9 D 1 i.:..12=--""-"""""" 

11!11---""'-l A8 DO i--1-...1 ~......_..._ 
iilll 1--~A7 
111'---~A6 

11'----=--tA5 
1'---""-'A4 
'----.,--1 A3 

11'-----"'-l A2 ,._ __ _,.,,-i A 1 

'-------"-i AO 

CE OE #u15 

20 22 

Rev Date Page 
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c: 
~l!!)lrill[ 
S•·tlr1tr:rnm! 

INro/ 
INI I/ 
1~11 ?/ 
IN f:l/ 
IN 14/ 
INI !1/ 
fNlli/ 
INI II 

I 

Clk'c 
fl0acJFxtStat' 

XEHOX Project 

PARC Dicentra 

S374 
3 
4 DO 00 
7 D1 Q1 

8 
D2 Q2 

13 D3 Q3 

14 D4 Q4 

17 D5 Q5 

18 D6 Q6 
D7 07 

CK OE 

11 1~ 

Drawing 

X.9 

Tra 
27827 

X.8 AO. ROr.~:--"'-Ht---~ 
A1 R1 9 Tra 

IBEm it Tra ' A2 f-l2 ~1'="0--'-------:P~a-ri""t .;,:L.;;;E~D'' 
~St~a~ck~T~ra"'"'"'=------.,;--1A3 R3 ~12,,_ ______ ~Fo~r~ce~.B~a~n~kO~ 
==""'-'"-"'o-------=-tA4 R41-'-'"-------...-...~-----~~ 
:ln~it~T~ra~p-' ______ __,_1 AS RS 
~Pa~r~ity~T~ra~p"'-------~A6 RG 
.;:::.C~lrl""'n~tT"'"'ra=-' ------=--1 A7 fff 
~C~c~le~1'--------=-tAa 

SE CK OE #u71 

Clk'b 
Read Misc' 

S240 
#u104k 

E 

19 

ParityLED' LED ~11'"-~~~~v~c,,_c 
"#11b 

X[8·9] 

0 
1 
2 
3 

INT 
r--"ffii'IB-

2 
10 100 f.J9 

3 11 R1 ~ 4 12 R2 

$1 
5 13 R3 f.J6 
6 14 R4 f.J5 
7 15 R5 14 

...-+ ~ 8374 
16 R6 

2 3 2 ~ 17 107 

5 4 DO QO 5 CK OE #u52 
6 7 D1 Q1 

6 

11~ 9 8 
D2 02 9 

12 13 D3 Q3 12 
15 14 D4 04 15 
16 17 D5 05 16 INT 
19 18 D6 Q6 19 16R6 

D7 Q7 
~ ~ #u85 CK OE #u75 10 JOO 

~ 
~ 11 Rl 

11 
4 

12 R2 
5 16 
6 

13 R3 15 
7 14 R4 "14 

~ 
15 R5 

~I 16 R6 
pl, 17 107 
7 CK OE #u63 

~11 
See DCP19.sil for PAL contents 

File Designer Rev Date 
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Trap 

CSParity 
I nit 
Stack 
IBEmpty 

lnterrtmJ 

x.o 
X.1 
X.2 
X.3 

X.4 
X.5 
X.6 
X.7 

Page 
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~8 
10 u #u106c 

9JJ N276 016 
-u.:q_K CK J #u94c 

BJ 

12JJ N276 
0 b5 lli..<j_ K CK J #u94d 

13} 

-----------------······-·--···-

Beware: These PROMs are running way over specs 

MultibusA 
27827 

~AO FlOJ-
t~ A1 Rl~ 

i+~--'2~-1-t A2 n2 ~ 
+--J:-. A3 R3 ~ 

rl-t+t--~2-tA4 R4~1~2-----------------~---'C~2Y!~c=;le1 

~J N276 

LK CK 
15 Q 

~i+l-1-----"3~A5 R51-13=---~----------------C~?J<.~c=-le2 
,..._......,. . ..,__4~AG RGl-14-'-------------------·-<~?t!~c=>le3 

.-1-1o-1-H~1+--~5-tA? R?1-15=--------------------.... D-=olt 
i.:<---..,+,l-H+l-IH-+r6"-IA8 
J #u94b 

3J 

15 J N376 } 13 
14 Q 

K #u83e] 

15 J N376 Ji3 
14 Q 

K # u82e] 

SE CK OE #u74 

17~6,,18i 

MultibusB 
27827 

Master' 
lnilTr<m,'. 

~AO R0~7=-------------------~W~r~il~cM~A~R= 
~A1 R1~8,__ ___________________ w_r_it~cM~D~R 

H+-l-'2_1~A2 R2 ~9'----------------------BC;.;;.,;L~K 
...,...__,_1~A3 R3 ~1~0-----------------.....,,,~W~r~it~eM~D~ 
H-t+t-+-~2~A4 R4 1-1~2_. ________________ ....... R .... e~ad~M .... A~x-' 

1+1~1--t......-.:3~A5 R5Hlli~·------------------....-M-B~ld-le• 
4 A6 R6~ 

1-H·-t+li+t--+-~5-tA7 R7.lt' 

These AS10s are the critical path 
3 

H-t+i-1-1-t-l--'6-t A8 

SE CK OE #u73 

11~6 1ai See DCP20.sil for timing & state diagrams. 
"""'~"'""'-----------------5 ~::;'.luA·810t=----t--1+1 

Hfiu84b 

If u84C 

PU 
2xClk' I 

11001' ( 

PU IK 

Ma:;ter' 

-~1-1-~1---------------------------'M~fil!!"""°"R"""ef 
IORef 

MultibusC 
27829 

1-r-b-, AO 00 ~ 2JJ N376 14 IOCmd 
~ A1 01 7 3 _,.I K OJ·~--------'=-"--= 

.__~_,,3~ A2 02 tf4-. L # u83b 
45 A3 03 ~11----.,...- l~J N376 1.5 '---+-. .,_ A4 04 I L 6 o,ll...,_ _____ __.R .... e .... a.._d_..C .... m....,d 

'----~ A5 05 12 K #u83cl 
.._~___.~1_1~A6 06~13~-~ 

18 A7 07 M .....,nqo J N376 ~b WriteCmd 
'-----·1-1'-'9-tAB 11 Ol·r=------~~~ 

K #u83d 
CE #u72 

15~ 
__ _,,_..2-tJ J N376 14 Read MAR 

3 :;::i 01·1-"-------==-------
'"+----''-1.U K # u82b 

8138 
ReadCmd 3 4 YO WrlteCmd 2 8244 
IOCrnd 1 2 Y1 2 18 MWTC/ 1 Y2 4 DO QO 16 IOWC/ Y3 6 01 01 14 MRDC/ Y4 8 02 02 12 IORC/ Y5 03 03 

Y6 E #u961 Y7 ~Bl~lf~,y~/---~~~~~15-=-~~5---~----~B~U~S"""Y 
~1i G1 G2 G3 #u107 

PU 
Master' _oc~,l_K..._~-~~-~---13.._~~7~----~-~-B-c_L __ K/ c. ~1h 

XEROX Project Title File Designer Page 
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Y.O 
Y.1 
:V 2 

'.l 
'i'.4 
Y5 
Y6 
Y7 

Y.8 
Y.9 
Y.10 
Y.11 
Y.12 
Y.11 
Y.14 
Y.15 

grcClk 

Wrilr:MDR 

Rem!MOR' 

~l!'f 
IOHd 
Al"J!Hl 
Bill N 

'~ I.!) 
)yli:l;-· 

YiTi 
(~ 

rui-wi·1;,, 

R1!aclMAx' 

YO 
Y.1 
Y2 
Y.1 
YA 
Y.5 
Yo 
YT 

Y.ll 
y ') 
y 10 
Y.11 
Y. 1? 
y 1:1 
y II\ 
y 1!> 

!2!<!Clk 

Writ.,MAR 

I l!~.1dMAfl' c 

~ I .. ;~;~~ .. 

ALS576 
2 

DO 00 
19 OATF/ 

3 D1 01 
HJ DATF/ 

4 
D2 02 

17 D/\TD/ 
5 

D3 03 
16 DATC/ 

6 D4 04 
15 DAI ll/ 

7 
05 05 

14 01\TI\/ 
B 

D6 06 h)3 DI\[()/ 
;) 

D7 07 
12 IJA fill 

CK OE #u110 

11 1 

ALS576 
2 

DO 00 
19 DAT7/ 

3 ~- OAT6/ 
4 DI 01 

h.17 DAT5/ 
D2 02 5 
D3 03 

hj6 DAW 
() 15 OAT'.l/ 

-~I 
04 04 

h.14 DAT2/ 
8 05 05 13 DAT1 I 
9 D6 06 

h.12 DATO/ 
D7 Q7 ,.,. 

CK OE #u111 

2~3 11 
1~ 

1 
U.u95a 

MARL ow 
16R6 

2 
10 100 h.19 M<Olpfla_g_,O 

3 ~ -----4-1 
11 R1 ADRO/ 
12 R2 5 13 R3 n_16 BllFN/ 

04 0000 G 14 R4 
15 l\D13f 

02 0000 7 15 R5 h.14 AD12/ 
01 0000 8 

16 RG 
h)3 AD11i 

9 17 107 h.12 Mapnag.1 

CK OE 
#u112 

;y-11 

ALS576 
08000 2 DO QO 

19 AD10/ 
04000 3 h)8 ADRF/ D1 01 
02000 4 

D2 02 
17 ADRE/ 

0 1000 5 D3 03 
16 AORD/ 

00800 6 D4 04 
15 AORC/ 

0 0400 7 h)4 AORB/ 
D5 05 

00200 8 13 AORA/ 
00100 9 

D6 06 12 ADR9/ 
D7 Q7 

CK OE #u97 
' 

11j 1 

ALS576 
00080 2 

DO 00 
h,19 ADR8/ 

00040 3 
D1 01 

h._18 ADR7 I 
00020 4 

D2 02 
h,17 ADR6/ 

00010 5 D3 03 1:::16 ADf-l5/ 
00008 6 15 ADR4/ 
00004 7 D4 04 

h,14 ADHJ/ 
D5 05 00002 8 
D6 06 h:13 AOR2/ 

0 0001 9 tJ12 ADR1/ 
D7 07 ,.,. 

CK OE #u98 

10~ 1~ ;v-
soo 8 

9 
CTu95c 

Project Title File 

8000 
4000 
2000 
1000 
0800 
0400 
0200 
0100 

0080 
0040 
0020 
0010 
0008 
0004 
0002 
0001 

ALS580 
DATF/ 2 

DO QO 
19 

OArF/ 3_,...i 18 
DATO/ 4:;:1 

D1 01 1/ 
D2 02 DA re; 5~ D3 03 

16 
OATH/ f) 15 
DAfA/ 7 

D4 04 
M 

OAT9/ a·'-1 D5 05 n 
DA r8/ g" D6 Qli 

12 07 07 

IE OE #u99 

11J 1 

ALS580 
DA T7 / 

~ DO QO 
19 

DAT6/ r)8 
DA lei/ 

--1 D1 01 
4_, D2 02 

17 
DAT4/ H-c D3 03 

16 
DA r3/ 15 
DAT;:>/ ~ 

D4 04 14 
DAT1 I 

05 05 
13 

DATO/ ~ D6 06 12 
D7 07 

IE OE #u100 

WriteMD 
11] 1 •' 

Read MD' 

MARH' h I 

4(3R6 
MariRef 2 10 100 19 
IOFlef 3 

~ YHO 80 0000 4 
11 R1 
12 R2 YH.1 40 Q.'l_QQ_ __ ..._g_, 
13 Fl3 n_16 

YH.2 20 OOUO _ _g_, 
14 R4 h._15 

lli.L__IQi'.QQQ___--J,_, 15 fi5 h.14 
YI 1.4 OB 0000 8 16 RG h.13 
i'inwRef 9 17 107 n.12 ,... 

CK OE 
#u113 

~11 

ALS57~ 
YH.O .§..i 
YH.1 

DO 00 19 
3 D1 01 h.18 

YH.2 4 D2 02h.17 
YH.3 5 D3 03h.16 
YH.4 6 ,....15 
YH.5 7 04 04,...-14 

05 ash. 
YH.6 8 D6 OGh..13 
YH.7 9 D7 07,_,.12 

CK OE #u108 

11 1 

ALS5/6 
Y.O 2 

DO 00 n.19 
Y.1 3 D1 01 

18 
Y.2 4 

D2 02 h.17 
Y.3 5 03 03 

16 
Y.4 +_g_ 15 
y ,. D4 QI\ 

h.14 ·" 7 
05 05 Y.6 8 
D6 06 

l-'13 
Y.7 9 12 

07 07 

CK OE #u109 

1~ ~t;r 

ReadMQQ.'. 

Designer Rev Date 
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x.o 
X.1 
X.2 
X3 
X.4 
X.5 
X.6 
X.7 

X.8 
X.9 
X.10 
X.11 
X.12 
X.13 
X.14 
X.15 

M<Jpflag.O 

AD17/ 
AD16/ 
AD15/ 
AD14/ 

Mn[lfl"19-1 

Page 

AD10/ 
AO Rf I 

I 
I 
I 
I 
I 
I 

AOrlE 
ADRD 
AORC 
ADRB 
ADRA 
AOR9 

ADR8 
ADR7 
AOFl6 
ADR5 
ADR4 
ADR3 
AOR2 
AOR1 

I 
I 
I 
I 
I 
I 
I 
I 
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Dolt 

Run 13 
PU 1K 

OSC RF~8'--~~--'R~1~1w~C~lk"---1~2'--' 
#u65 

2950A 
X.fl 26 

AO BO 
18 DebData.O 

X.!l 27 17 DebData.1 
X.Hl 28 

A1 81 
16 DebData.2 

X.11 1 A2 82 15 DebData.3 
X.1;> 2 A3 83 

14 DcbOata.4 
x.1:1 3 A4 84 

13 DebData.S 
x. 1'1 6 

AS BS 10 DebData.6 
X.1h 7 A6 86 

9 DebData.7 
A7 87 

Clk'c 20 _rl CKA Wnh:DebA' 21 
LDA FA ~_1 DebAFull Rc.uHlebA' 19~ 
CEA ! 12-q CLA 

?xClk' 24 
CKB W11lnl)ebB' 23:;:1 

Rrn1<lllebB'r 25 _rl 
LOB FB S DebBFull 
OEB 

~ CLB 

v G #u70 

vcc Bj 2i 

CP writes A and reads B 

XEROX Project Title File 

PllnC Dicentra Clocks & Debugger 

#u53c 

12 

S240 
#u31f 

E 

AltBoot 
Master' 
DebAFull 
DebBl-ull 

18 Clk'a 

16 Clk'b 

14 Clk'c 

reClk 

2xClk' 

ReadExtStat' 

Y.8 
Y.9 
Y.10 
Y.1·1 
Y.12 
Y.13 
Y.14 
Y.1S 

11 
13 
15 
17 

3 
4 
7 
8 

13 
14 
17 
18 

S244 

DO 
9 

QO 7 
D1 01 5 
02 02 
D3 03 3 

E #u47m 

1~ 

LS273 

DO QO 2 
s 

D1 01 
6 D2 02 9 

03 03 

K 04 04 
OS OS 16 
D6 Q6 19 
D7 07 

CK CL #u30 

WriteEx!Ctrl 4 Ll 1J 1
7 

soo 6 
5 

Chu64b 
2feClk 

lnitTrl!Q' 

Designer Rev Date 

DCP15.si! David Boggs 4/22/84 

X.12 
X.13 
X.14 
X.15 

DP.O 
DP.1 
DP.2 
DP.3 

Inc MP' 
Zero MP 

Blank MP' 
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c . 

XEROX Project 

P/IRC 

vcc 
ReadDebA' 
WriteDebB' 
RendNIA 
Use Rom 
Boot' 
Run 
PU 

vcc 

Clk'c 

Title 

'aSi'P' 
1 
2 
3 
4 
5 -'-vc-=-c=------'1-11 FUSE 1"'12'--____ M"'"P_.V~C ... C 

#11 6 
7 
8 

......J..!5.... #r1 

S374 1 q 
D Q·lif' 1~ S32 1~ 

1 #u106d #u50i 

Clk'c 

S09 ?,, S09 i 1B 18 
#u105c 1 #u105d 

S240 
#u31k 

E 

19 

File 

# 30 insulated wire 

Add this in Rev J 

11~ 
~ 

S240 
#u86k 

E 

19 

Designer 
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~ ~ 
~ ~ 

·• ~ ~ c 
~ ~ 

~ ~ 
~ 
~ 
~ ~ 
!QEQL--o:ill IOWC/ illf) 

~ 

~ ~ 
~ 
~ 
~ 

~ ~ 
~ ~ 
~ ~ 
JNr~ ~ 

~ ~ 
~l?~ filIB!?L---ill§.J 

' fil>~ ADRE3~ 
Alli~ ADR9/ ----r::@J c 
~ ~ 
All~ ~ 
Alli~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
Q~ ~ 

~ ~ 

~ ~ 
~ ~ 
~ ~ 

P1 

0 . 

Component side P2 Solder Side 

XEROX Project Title 

PA/1C Dicentra Connectors 

~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ DebData.O @D DebData.1 @) 

~ ~ DebData.2 @D DebData.3 @ill) 

~ ~ DebData.4 @D DebData.5 @D 

~ ~ DebData.6 @D DebData.7 @D 

~ ~ DebAFull @) DebBFull @§) 

~ ~ WriteDP-bB' @D ReadDebA' @) 

~ ~ ~ ~ 
~ ~ ~ Read NIA @) 

~ ~ Run @D ~ 
~ ~ C:i:cle2 @) ~ 
~ ~ RawClk @D ~ 
~ ~ ~ ~ 
Component side J1 Solder Side Component side J2 Solder Side 

~ 

~ ~ 
~ ~--<§@ 
~ 

~ ~ 
~roMP~ 

~ ~ 
Component side J3 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. 

File Designer Rev Date Page 

DCP17.sil Hal Murray 10/15/84 17 



c vcc #c1b 
vcc 

#c33b 
vcc vcc 

#c97b 

#c2b #c34b #c66b #c98b 

#c3b #c35b #c67b -#c99b 

#c4b #c36b #c68b #c100b 

#c5b #c37b #c69b #c101b 

#c6b #c38b #c70b 
2 : 

r1- #c102b 

#c7b #c39b #c71b #c103b 

#c8b #c40b #c72b #c104b 

#c9b ·#c41b #c73b #c105b 

.lfc10b .lfc42b #c74b #c106b 

.lfc11b #c43b #c75b #c107b 

.lfc12b #c44b #c76b #c108b 

.lfc13b #c45b #c77b #c109b 

#c14b .lfc46b #c78b #c110b 

.lfc15b #c47b #c79b #c111b 

#c16b #c48b #c80b #c112b 

#c17b #c49b #c81b #c113b 

·#C18b #c50b #c82b #c114b 

("• #c19b #c51b #c83b -#c115b 

#c20b #c52b #c84b 

·#C21b #c53b #c85b 

#c22b #c54b #c86b 

#c23b #c55b #c87b 

#c24b #c56b #c88b 

#c25b #c57b #c89b 

#c26b #c58b #c90b 

#c27b #c59b #c91b 

#c28b #c60b #c92b 

#c29b #c61b #c93b 

#c30b #c62b #c94b 

#c31b #c63b #c95b 

#c32b #c64b #c96b 

c-, 

XEROX Project Title File Designer Rev Date Page 
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ClrlntTra ' 

Setlnterru I 
C)tl1erPAL D 

::::Sl.:.:.nl::.:;0_' ---.--ID x.o 

.-sl...-nl'"-1-' --'""T",---.t 0 X.1 

slnt:-1,_' ----.--io X.3 

D Q1---........ ---------------------0-th_e_rP~A__,L 

E 

r Clk' 
Ht!'1tll'xtStat' 

C" 
-
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State C1FH 

2xClk' 

CDolt 

..>~lk' 
Cycle1 

Cycle2 

Cycle3 

BCLK/ l 
Mem 

WriteMAR 

ReadMAx' 

WriteMO 

READ/ 

XACK/ 

State C1FH 

2xClk' 

Dolt 

Clk' 

Cyclo1 

Cyclo? 

c~-;ycle3 
'"BCLK/ 

Mem 

WrilcMAR 

RaadMAx' 

Wrltr.MDR 

Read MOR' 

WRITE/ 

XACK/ 

A 

C1Wait 

any state 

C1W 

R2FH 

C1FH 

C1WSH 
14 

C1SH 

R2SH rl3FH R8FH 

C2FH 
2 

Ref2FH 
7 

R3FH 

Read 

Write 

C2SH 
3 

Ref2SH 
8 

C1Fll C2FH 

XEHOX l Project • Reference File -'Designer 

PAnc Dicentra Multibus Timing & States DCP20.sil ___ , _Ea_vid_~~fJ_gs 
- - ···-··---- - ----- ·- --- ---- -- ----

I 

Rev 

I 

C2SH 

Date 

C3Fl-I 

ClFH 

C3SH 
5 

Read3SH 
10 

4/22/84 -----

L 

A 

Page 
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Qty Manufacturer Part Number Description Location 

~.4 MMI 16R6 PAL U52, U63, U112, U113 We can't blow AMO PALS. 

~~ 3 AMO 25S09 IC U91, U93, U115 

4 AMO 25S10 IC U76, U77, U89, U90 

1 AMO 27803 IC U58 

2 AMO 27S07 IC U101, U102 

10 AMO 27S27 Prom 512*8 U35-U41, U71, U73, U74 

4 AMO 27829 Prom 512*8 U28, U51, U72, U114 

6 AMO 27S43 Prom 21<*8 Taa< 70ns U1-U6, U10-U15 lntel3632 

4 AMO 2901C IC U66-U69 

1 AMO. 2950 IC U70 

2 Tl 74SOO IC U64,U95 

1 Tl 74808 IC U53 

1 Tl 7409 IC U105 

1 Tl 74S10 IC U57 

1 Tl 74A810 IC U84 

1 Tl 74820 IC U46 

2 Tl 74832 IC U59, U106 

1 Tl 74838 IC U48 

1 Tl 74S86 IC U49 

4 
r'""· 1 Tl 748138 IC U107 

~~- Tl 748151 IC U24, U34, U45 

4 Tl 748157 IC U32, U33, U42, U44 --
1 Tl 748182 IC U87 

3 Tl 748240 IC U31, U86, U104 

3 Tl 748244 IC U47, U96, U103 

1 Tl 74S253 IC U60 

4 Tl 74S257 IC U43, U55, U88, U92 

1 Tl 74L8273 IC U30 

1 Tl 74276 IC U94 

6 Tl 748280 IC U7,U9,U16,U18,U19,U21 
f 

2 Tl 74$373 IC U61, U62 

1 Tl 74L8352 IC U56 

10 Tl 74S374 IC U22,U23,U25-U27,U29,U50,U54,U75,U85 

2 Tl 74376 IC U82, U83 

6 Tl 74AL8576 IC U97, U98, U108-U111 

2 Tl 74AL8580 IC U99, U100 

4 Fairchild 93422 Ram 256*4 Tw < 31ns U78-U81 

• ~ ~ 

XEROX Project · I Reference I File Designer 1Rev TDate 1Page 

PllRC Dicentra Parts List DCP21.sil Hal Murrav I 3/16/95 21 



Qty Manufacturer Part Number Description Location 

4 ~' 
1 AB 108A102 7x1 K SIP resistor R1 

,J/ 2 AB 882215 220ohm 1/8W 5% R2,R3 

2 AB B81025 1 Kohm 1 /8W 5% R4,R5 

1 Dialite 547-2004 LED L1 

114 AVX MD015E104ZAA .1uf DIP capacitor C1-C115 

1 Motorola K1115A 16 MHz oscillator U65 

1 EMC 10314-01-445 14-pin DIP socket U65 Socket must take round pins 

8 EMC 10320-01-445 20-pin DIP socket U28,U51,U52,U63,U72,U112-U114 

10 EMC 10422-01-445 22-pin DIP socket U35-U41,U71,U73,U74 

13 EMC 10628-01-445 28-pin DIP socket U1-U6, U10-U15, U70 

4 40-pin DIP scoket U66-U69 

2 Scan be S-203 Ejector & roll _Qin 

1 Xerox DCP-Rev-1 PC Board 

I--· 

4 
,._, ___ 

·---I 

··~-

I 

.... 

' -~ 
XEROX Project ' I Reference I File 

Designer l Rev l Date -, Page 
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c. 

0 

.109 unplated 
tooling holes 
4 places 
(inside voids) 

--------------------11.500 ----------------------. --~~, 
1-4----------------10.850-----------------------~ 

...... --------------8.505------------------i~---

~1411( 2.590~ 

6.200 
5.950 

5.900 

.250 

Component side view I 
11111111111111.__I __ __. 

\ 
1.06 radius 

>ofd------------ 6.835 -------------..--- 12 places 
---------------8.030 ----,1>+-cr-----
1<1-----------------11.500 ---------------------------BM 

0 

NOTES 

CD All dimensions are in inches; drawing is not to scale. 

0 
0 
© 
Q 

® 

ffi 
® 

~ I 

X.XXX is + · .005; X.XX is + - .01. 
Except as noted, this printed board shall be made 

in accordance with IPC-ML-910 Class It. 
Acceptability of the finished board will be judged 

in accordance with IPC-A-600. 
Base material: 1 oz Cu on FR4 

in accordance with IPC-L-130. 
Bonding agent: prepreg B-stage 

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. 

Pads: components & connectors .050, feedthrus .030. 
Conductors: .010 wide, .010 spacing. 

T 
Ccmponent side 

Layer 2 

Layer3-GND 
.062 

l 
Layer4-VCC 

Layer 5 

Solder side 

XE 110 X Project Reference File Drawn by Rev Date Page 
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c,, 

c F 

c 

Ul 

U16 

U19 

U22 

U32 

lJ42 

U!;4 

U60 
H2 

Uf2 

U!l:> 

U94 

U105 

R:>, R:-1: 220 
R4, R5: 1K 

l'osition 

U28 

U35 

U36 

U37 

U38 

U39 

Ul\O 

U41 

U51 

Proms & Pals 
Type Name Position 

27829 CPBank U52 

27827 FX U63 

27827 FYZ U71 

27827 ALU High U72 

27827 FY1 U73 

27827 FY2 U74 

27827 FZ1 U112 

27827 FZ2 U113 

27829 18 U114 

Type Name 

16R6 INT 

16R6 INT 

Z1S27 Trap 

27829 MullibusC 

27827 MultibusB 

27827 MultibusA 

16R6 MAR low 

16R6 MARHigh 

27829 Stack 

Proms, pals, and oscillator are socketed. 
Odd numbered eclge pins are on the component side 
Even numbered edge pins are on the solder side 

U15 

U18 

U21 

U31 

U41 

U53 

U65 

U71 
R5 

U81 

U93 

U104 

U115 

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 Stitch Weld boards are top/bottom reversed. 

Rework: 
Add MBldle from J2.23 to U73.13 

XEROX Project ' .. Reference File Designer Rev Date Page 
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c\ 
OCP-Multibus.bcpl 16-Mar-85 18:30:05 

II DCP-Multibus.bcpl -- Multibus FSM Roms for Dicentra Central Processor 
II Loaded with DCP-Proms.bcpl 
II Last modified October 28, 1983 1:22 AM by Boggs 

external Multibus 

manifest [ high = 1; low = O ] 

11-----------------------------------------------------------------------------------------
let Multibus(addr, data) be 
11-----------------------------------------------------------------------------------------
[ 
manifest 

[ 
II FSM states 
ClFH 0 
ClSH 1 
C2FH 2 
C2SH 3 
C3FH 4 
C3SH 5 
ClWait 6 
Ref2Ffl 7 
Ref2Sll 8 
Read3Fll = 9 
Read3SH = 10 
Write3FH = 11 
wr·ite3SH = 12 
ClWFH 13 
ClWSH 14 
C2WFll = 15 
] 

structure Addr: 
[ 
blank bit 7 
CurState bit 
IORef bit 
MapRef bit 
XACK bit 
In it Trap bit 
Master bit 
] 

st rue tu re Data: 
[ 
NextState bit 4 
Cyclel bit 
Cycle2 bit 
Cycle3 bit 
Dolt bit 
WriteMar bit 
Writ.iMDR bit 
BCLK bit 
WriteMD bit 
ReadM~.x bit 
HBldle bit 
blank bit 2 
IOCmd bit 
ClearCmd bit 
ReadCmd bit 
WriteCmd bit 
ClearAD bit 
ReadMar bit 
ReadMap bit 
ReadMOR bit 
blank bit 8 
] 

//low true 
//low true 
//low true 

//low true 

//low true 

//low true 
//low true 
//low true 

Page 



C', 
. 

C .. ' 

DCP-Multibus.bcpl 

let CurrentState = addr<<Addr.CurState 
let IORef = addr<<Addr.IORef eq high 
let MapRef = addr<<Addr.MapRef eq high 
let XACK = addr<<Addr.XACK eq low 
let InitTrap = addr<<Addr.InitTrap eq low 
let Master = addr<<Addr.Master eq low 

let NextState = nil 

16-Mar-85 18:30:05 

let Cyclel, Cycle2, Cycle3, Dolt = false, false, false, false 
let WriteMar, WriteMDR, BCLK, WriteMD =false, false, nil, false 
let ReadMAx, MBidle = false, false 
let IOCmd, ReadCmd, WritcCmd, ClearCmd = false, false, false, false 
let ReadMar, ReadMap, ReadMDR, ClearAD = false, false, false, false 

if InitTrap & CurrentState ne ClFH then CurrentState = ClWait 

swi tchon CurrentState into 
[ 
case ClFH: 

[ 
Cyclel = true 
ClearAD = true 
BCLK = low 
test InitTrap 

if so 
[ 
Dolt = true 
NextState = ClWait 
] 

ifnot test IORef % MapRef 
Hnot 

[ 
Dolt = true 
NextState = ClSH 
] 

ifso test Master 
if so 

[ 
WriteMar = true 
Dolt = true 
NextState = ClSH 
] 

ifnot NextState = ClWait 
endcaso 
] 

case ClWait: 
[ 
Cycl el = true 
BCLK = high 
ClearCmd = true 
~!ext State = C lFH 
endcase 
] 

case ClSH: 
[ 
Cy cl e2 = true 
test IORef % MapRef 

if not 
[ 
ClearAD = true 
BCLK = high 
NextState = C2FH 
] 

if so 
[ 
BCLK = low 
IOCmd = IORef & not MapRef 
test MapRef & not IORef 

ifso ReadMap = true 
ifnot ReadMar = true 

ReadMAx = true 
NextState = Ref2FH 
] 

endcase 
] 

Page 
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c-

DCP-Multibus.bcpl 

case Rer2Fll: 
[ 
Cycle2 = true 
BCLK = low 
test IORer & MapRer 

irnot ReadCmd true 
irso WriteMOR = true 

ReadMAx = true 
Dolt = true 
NextState = Rer2sH 
endcase 
] 

case Ref2SH: 
[ 
Cycle3 = true 
BCLK = low 
Re adMAx = true 
test IORef & MapRer 

ifnot NextState = Read3FH 
if so 

[ 
ReadMDR = true 
NextState = WriteJFH 
] 

endcase 
] 

case Read3FH: 
[ 
Cycle3 = true 
BCLK = low 
WriteMO = true 
Re adMAx = true 
test XACK 

ifnot NextState ReadJFH 
if so 

[ 
Dolt • true 
NextState Read3SH 
] 

endcase 
] 

case Read3SH: 
[ 
Cyclel = true 
BCLK = high 
Re adMAx • true 
ClearCmd = true 
NextState = ClFH 
endcase 
] 

• 
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C'· 
', 

DCP-Multibus.bcpl 

case Write3HI: 
[ 
Cycle3 = true 
BCLK = low 
Wr·iteMD = true 
ReadMAx = true 
unless IORef & MapRef do WriteCmd 
Dolt = true 
NextState = Write3SH 
endcase 
] 

case Write3SH: 
[ 
Cyclol =true 
ReadMAx = true 
if IORer & MapRef then XACK true 
test XACK 

if not 
[ 
BCLK = low 
Next State ClWFH 
] 

if so 
[ 
ClearCmd = true 
BCLK = high 
NextState = ClFH 
1 

endcase 
] 

lG-Mar-% 18:30:05 Page 4 
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c 

DCP-Mul ti bus. bcp l 

case ClWFH: 
[ 
Cyclel = true 
Re adMAx = true 
OCLK = low 
test XACK 

ifnot test IORef % MapRef 
lfnot 

[ 
Dolt = true 
NextState = ClWSH 
] 

ifso NextState = ClWFH 
Hso 

[ 
ClearCmd = true 
test lORef % MapRer 

if so 
[ 
BCLK = high 
Next State ClFH 
] 

if not 
[ 
Dolt = true 
NextState C!SH 
] 

] 
endc3se 
] 

case ClWSH: 
[ 
Cycle2 = true 
ReadMAx = true 
test XACK 

if so 
[ 
BCLK = high 
ClearCmd = true 
NcxtState = C2FH 
] 

if not 
[ 
BCLK = low 
NextState C2WFH 
] 

endcase 
] 

case C2WFH: 

/ 

[ 
Cycle2 = true 
Re adMAx = true 
BCLK = 1 ow 
test XACK 

i rso 
[ 
Dolt = true 
ClearCmd = true 
NextState = C2SH 
] 

ifnot llextState = C2WFH 
endcase 
] 

16-Mar-85 18:30:05 Page 5 



c 
DCP-Mult·ibus. bcpl 

case C2FH: 
[ 
Dolt = true 
Cycle2 • true 
ClearAD = true 
BCLK = low 
NextState = C2SH 
endcase 
] 

case C2SH: 
[ 
Cycle3 = true 
MBidle = true 
ClearAD = true 
BCLK = high 
NextState = C3FH 
endcase 
] 

case C3FH: 
[ 
Dolt = true 
Cycle3 = true 
BCLK = low 
NextState = C3SH 
endcase 
] 

case C3SH: 
[ 
Cyclel = true 
BCLK = l1igh 
NextState = ClFH 
endcase 
] 

16-Mar-85 18:30:05 

data>>Data.NextState = high? NextState, not NextState 
data»Data.Cyclel = Cyclel? high, low 
data»Data.Cycle2 • Cycle27 high, low 
data>>Data.Cycle3 = Cycle37 high, low 
data>>Data.Dolt = Dolt? high, low 
data>>Data.WriteMar = WriteMar? high, low 
data»Data.WriteMDR = WriteMDR? high, low 
data>>Data.BCLK = BCLK 
data>>Data.WriteMD = WritcMD? high, low 
data»Data.RcadMAx • ReadMAx? low, high 
data»Data.MB!dle = MOidle? high, low 
data»Data. IOCmd = !0Crnd7 high, low 
data>>Data.ClearCmd • ClearCrnd? low, high 
data>>Data.ReadCmd • ReadCmd? high, low 
data>>Data.WriteCmd = WriteCmd? high, low 
data))Data.ClearAD ClearAD? high, low 
data»Oata.neadMar ReadMar? low, high 
data>>Data.ReadMap ReadMap? low, high 
data»Data.ReadMDR ReadMDR? low, high 
] 

·--------------·-----· 

Page 



c~, 

c 

DCP-Proms.bcpl 16-Mar-85 18:30:05 

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

external ( Ws; OpenFile; Puts; Closes; Allocate: Free: sysZone: Multibus ] 

static [ memory; mbFilo ] 

structure String [ length byte; char•l,l byte ] 

manifest [ high = l; low = 0 ] 

11-- - -- -- -- - -- - -- ----- - -- -- - - -- - - - - - -- -- - - - - -- -- - -- --- -- - -- - - - - - -- - -- - -- -- - - - - - --- - - - --- - - -
let DCPProms() be 
11-----------------------------------------------------------------------------------------
[ 
mbFile = OpenFile("DCP-Proms.mb") 

DoMemory( "Stack", 512, 8, Stack) 
DoMemory( "IB", 512, 8, IB) 
DoMemor.v( "ALUHiqh", 512, 8, ALUHigh) 
DoMemory("FX", 512, 8, FX) 
DoMemory("FYZ", 512, 8, FYZ) 
DoMemory("FYl", 512, 8, FYl) 
DoMemory("FY2", 512, 8, FY2) 
OoMemory( "FZl", 512, 8, FZl) 
DoMemory("FZ2", 512, 8, FZ2) 
OoMemory( "CPBank3632", 512, 8, CPBank3632) 
DoMemory( "CP0ank2732", 512, 8, CPBank2732) 
OoMemory("Trap", 512, 8, Trap) 
DoMemory( "Multibus'', 512, 24, Multibus) 

Puts(mbFile, O) //0 = end or file 
Closes(mbFile) 
] 

11-. - -- -- -- - - - - -- - -- - - - - - - - - -- - ---- - -- - - - -- - - - -- - -- -- - - - - - - -- - - --- - -- - -- - -- -- - - - - - - -- -- - - --
and DuMemory(name, nAddr, nData, Proc) be 
11-----------------------------------------------------------------------------------------
11 nAddr is number of addresses 
II nData is number of output bits 
[ 
Ws("*N"); Ws(name) 

Puts(mbFi1a, 4) //4 define memory 
memory = memory +1 
Puts(mbFile, memory) 
Puts(mbFile, nData) 
if name>>String.length gr 1 then 

for i • I to name>>Striny.length-1 by 2 do 
Puts(mbfile, name»String.char>i lshift 8 + name»String.char•(i+l)) 

Puts(mbFile, (narne»String. length & 1) eq 07 0, 
name>>String.char•(name>>String.langth) lshift 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 = O to nAddr-1 do 

[ 
Puts(mbFile, 1) //1 = memory contents 
Puts(mbFile, 0) //source line number (not used) 
Proc(addr, data) 
for i = O to (n0ata+15)116 -1 do Puts(mbFile, data!i) 
] 

Free(sysZone, data) 
] 

.• ll 
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I I- - - -- - - - -- - -- -- - - - - -- -- - - - - - - ---- --- -- - --- - ---- - - -- -- - - - - -- - - - -- - - - - -- - - - - - - - - .... - - - - - - -- -
and Stack(3ddr, data) be 
//-----------------------------------------------------------------------------------------
[ 
structure Addr: 

[ 
blank bit 7 
StackP bit 4 
PopX bit 
PopZ 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 Pushl = addr«Addr.PushZ eq high 
let StackP = addr«Addr.StackP 

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

let StackTrap = Pop & StackP eq 0 % 
Push & StackP eq 15 % 
PopX & Push & StackP eq O % 
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 
] 

Pago 
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//- ---- -- - -- -- ---- - - - -- ----- -- --- ------- ------ -- - -- --- -- - - ·· -- - - --- - -- - - - -- - --- ---- - -- - - ----
and IB(addr, data) be 
//-- --- - - ----- - - ----- - - -- --- -- --- - - - ---- --- --- -- - -- - --- -- - --- - ---- -------- ---- -- -- - - - -- - ---
[ 
manirest 

[ 
II instruction buffer states 
ibEmpty = 0 
ibByte 1 
ibFul l 2 
ibWord = 3 
] 

structure Addr: 
[ 
blank bit 7 
!BDisp bit 
ReadIB bit 
WritcIB bit 
IBPtrGetsWord bit 
JBPtrGetsByte bit 
EnC2Funs bit 
Interrupt bit 
CnIBPtr bit 2 
unused bit 
] 

structure Data: 
[ 
GoodIBDisp bit 
IBEmpty bit 
IBRefil lTrap bit 
Read IBO bit 
ReadIBl bit 
WriteIBFront bit 
OutIBPtr bit Z 
blank bit 8 
] 

//low true 

I /low true 
//low true 

let IBDisp = addr<<Addr.IBDisp eq high 
let Read!B = addr<<Addr.ReadIB eq high 
let WritelB = addr<<Addr.Write!B eq high 
let JBPtrGetsWord = addr<<Addr.IBPtrGetsWord eq high 
let IBPtrGetsByte = addr<<Addr.IBPtrGetsOyte eq high 
let EnC2Funs = addr<<Addr.EnCZFuns eq high 
let Interrupt = addr<<Addr.Interrupt eq high 
let JnJBPtr = addr<<Addr.lnlBPtr 

let IBEmpty = false 
let IBReFillTrap = false 
let Good!BDisp = false 
let Read!BO = false 
let Read!B1 = false 
let WritelBFront = false 
let OutlBPtr = lnlBPtr 

let advance = false 
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11 IBRefillTrap causes a trap to one of four locations executed in Cycle t: 
11 3~00b or 3000b Interrupt 
11 2400b IB ref i 11: IB not empty 
II 2000b IB refill; 18 is empty 
if IBDisp & EnC2Funs & not ReadIB & not WritelB & not IBPtrGetsWord then 

test (Interrupt I lnlBPtr ne ibFull) & not IBPtrGetsByte 
ifso IBRefillTrap • true 
ifnot ( Good!BDisp • true; advance • true ] 

II ReadlB puts IBFront onto the X bus and advances IBPtr. 
11 Since there are always at least 2 bytes in the buffer when we begin 
II executing a Mesa instruction, ReadIB can't trap. 
II Note that "ReadIB, lBDisp" is not legal (its a Noop). 
if ReadIB & not IBDisp & not WriteIB & not IBPtrGetsWord & not IBPtrGet:;Byte then 

advance = true 

if advance then 
[ 
WriteIBFront • true 
Read!BO • (lnIOPtr & 1) eq O llReadlBO is the inverse of lBPtr.1 
ReadlBl • not Re;id!BO 
OutlBPtr • selecton InIBPtr into 

[ 
case ibFul l: ibWord 
case ibWord: ibByte 
case ibByte: ibEmpty 
case ibEmpty: ibEmpty 
] 

II Unless we are refilling due to a jump instruction, IBPtr will be ibByte or ibEmpty. 
II If it's ibEmpty then we need to write IBFront from !BO. 
II If it's ibByte then we shouldn't write IBFront. 
II If we are refilling due to a jump instruction, IBPtr value is unknown. 
II It wil 1 be specified by a IBPt.r~ in this cycle or the next. 
II Note that "Write!B, Read!B" is not legal (it's a Noop). 
if Write!B & not IBDisp & not ReadIB test InIBPtr eq ibEmpty 

if so 
[ 
WriteIBFront • true 
test IDPtrGetsByte 

] 

ifso [ ReadlBl • true: Out!BPtr • ibByte ] 
ifnot [ ReadlBO = true: OutIBPtr • ibWord ] 

ifnot OutlBPtr • ibfu11 

II IBPtr~byte or IBPtr~word always come in cycle 1 immediately after a WritelB. 
II They load IBFront with the even or odd dest byte and set up IBPtr. 
if rnPtrGetsWord & not IBDisp & not ReadIB & not Write!B & not IBPtrGetsByte then 

[ 
WriteIBf ront • true 
ReadlDO = true 
OutlBPtr • ibWord 
] 

if IBPtrGetsByte & not IBD1sp & not ReadlB & not Write!B & not IBPtrGetsWord then 
[ 
WritelBFront • true 
ReadlBl • true 
OutlBPtr • ibByte 
] 

data>>Data.IBEmpty • OutlBPtr eq ibEmpty? low, high 
data>>Data.IBRefillTrap • IBRefillTrap? high, low 
data>>Data.GoodIODisp • GoodlBDisp? high, low 
data>>Data.ReadlBO = ReadIBO? low, high 
data>>Data.Read!Bl • ReadIBl? low, high 
data>>Data.WriteIBFront • WritclBFront? high, low 
data>>Data.OutlBPtr • OutIBPtr 
] 

.I 
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1/-----------------------------------------------------------------------------------------
and Al.UHigh( addr, data) bo 
//-----------------------------------------------------------------------------------------
[ 
st rue tu re Add r: 

[ 
blank bit 
paSO bit 
paSl bit 
paS2 bit 
pafl bit 
paf2 b It 
pMem bit 
Cycle3 bit 
Cycle2 bit 
blank bit 
] 

st rue tu re Data: 

let 
let 
let 
lot 
let 
let 
let 
let 

[ 
aShO bit 
aSh1 bit 
aSh2 bit 
aFhl bit 
aFh2 bit 
ReadMD bit 
blank bit 2 
blank bit 8 
] 

//low true 

pa SO add r«Add r. paSO eq high 
paSl add r«Add r. paSl eq high . 
paS2 addr«Addr. paS2 eq high 
paFl add r< <Add r. paFl eq high 
parz add r< <Add r. paF2 eq high 
pMem addr<<Addr.pMem eq high 
Cycle3 = addr<<Addr.Cycle3 eq high 
Cycle2 = addr<<Addr.Cycle2 eq high 

data»Data.aShO = (pMem & Cycle3? false, paSO)? high, low 
data»Data.aShl = (pMem & Cycle3? true, paSl)? high, low 
data»Data.aSh2 = (pMern & Cycle3? true, paS2)? tiigh, low 
data>>Data.aFhl =(pMem & CycleJ? true, pafl)? high, low 
data>>Data.aFh2 =(pMem & Cycle3? true, paf2)? high, low 
data>>Data.ReadMO = pMem & Cycle2? low, high 
] 
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1/-----------------------------------------------------------------------------------------
and FX(addr, data) be 
//-----------------------------------------------------------------------------------------
[ 
structure Addr: 

[ 
blank bit 
pfX bit 4 
b1 ank bit 5 
] 

structure Data; 
[ 
blank bit 
WriteRll bit 
Shift bit 
CycleX bit 
ClnGetsPC16X bit 
MapRe f X bit 
PopX bit 
PushX bit 
blank bit 8 
] 

let FX = addr«Addr.pfX 

//low true 
//low true 
//low true 
//low true 

data»Data.WriteRH = FX eq 9? high, low 
data»Data.Shift = FX cq 10? low, high 
data»Data.CycleX = FX eq 117 low, high 
data»Data.ClnGetsPC16X = FX eq 127 low, high 
data>>Oata.MapRefX = FX eq 137 low, high 
data»Data.PopX = FX eq 14"1 high, low 
data»Data.PushX = FX eq 157 high, low 
] 

•-
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11-- - -- - - - - - - - - - - - - - - - - - - -- - - - - --- - - -- -- - -- - - - -- - - - -- - - - - - - -- - -- - - - - - - - - --- - - - - - - - - -- - - - -- -
and FYZ(addr, data) be 
11-- - ----~------- - ----- -- -- ----------- ---------------- -- - -- --- ------- -- ---- - - -- - ----- -- - -- -
[ 
structure Addr: 

[ 
blank bit 7 
pfSOl bit 2 
pfS23 bit 2 
pfZOl bit 2 

[ 
pfZO bit 
pfZl bit 
] 

pfYO bit 
pfYl bit 
blank bit 
] 

st rue tu re Data: 
[ 
Zero bit 
IB bit 
Rot bit 
Byte bit 
Const bit 
FourBitBr bit 
TwoBitBr bit 
OneBitBr bit 
blank bit 8 
] 

//low true 
//low true 
//low true 
//low true 
//low true 
//low true 
I /low true 
//low true 

let pfSOl = addr<<Addr.pfSOl 
let pfS23 = addr<<Addr.pfS23 
let pfZOl = addr<<Addr.pfZOl 
let pfZO addr<<Addr.pfZO eq high 
let pfYO = addr<<Addr.pfYO eq high 
let pfYl = addr<<Addr.pfYl eq high 

data>>Data.Zero = (pfS23 eq 1 % (pfS23 eq 3 & pfZO))? low, high 
data>>Data.IB = (pfS23 eq 3 & pfZOt eq 3)7 low, high 
data>>Data.Rot = (pfS23 eq O & pfZOt eq 3)7 low, high 
data>>Data.Byte = pfSOl eq 37 low, high 
data»Data.Const = pf.57.3 eq 17 low, high 
data>>Data.FourBitDr = (pfSOl eq O & pfYO & not pfY1)7 low, high 
data>>Data.TwoDitBr (pfSOl eq 0 & pfY0)7 low, high 
data>>Data.OneBitBr = (pfSOl eq 0 & not pfYO)? low, high 
] 

/ 
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//- - - -- --- - --- --- ----- --- -- --- --- -- - ---- ---- --- ---- -- - --- --- -- -- -- --- - - - --- -- -- - ----- -- ----
and FYl(oddr, data) be 
//-- ------ - .. --- -- ----- ----- --- --- -- --- -- --- ----- - -- --- -- - ------- -- ---- -- -- --- -- - -- --- -- ----
[ 
structure Addr: 

[ 
blank bit 
pfY bit 4 
pfSOl bit 
blank bit 
] 

structure Data: 
[ 
WriteDebA bit 
WritoExtCtrl bit 
Cl rlntTrap bit 
IBOisp bit 
Setlnterrupt bit 
WriteStkP bit 
Write!B bit 
CycleY blt 
blank bit 8 
] 

let pfY • addr<<Addr.pfY 

//low true 

//low true 

//low true 

let pfSOl • addr<<Addr.pfSOl 

data>>Data.WriteDabA • (pfSOl eq 2 & pfY eq O)? low, high 
data»Data.VlriteExtCtrl • (pfSOl eq 2 & pfY eq 1)7 high, low 
data»Data.Clr!ntTrap • (pfSOl eq 1 & pfY eq 2)1 low, high 
data»Data.IBDisp • (pfSOl eq 1 & pfY eq 3)7 high, low 
data»Data.Setlnterrupt • (pfSOl eq 1 & pfY eq 4)7 high, low 
data»Data.WriteStkP • (pfSOl eq l & pfY eq 5)? high, low 
data»Data.WriteIB • (pfSOl eq 1 & pfY eq 6)7 high, low 
data>>Data.CycleY • (pfSOt eq 1 & pfY eq 7)7 low, high 
] 
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//-- -- ---- - - --- ----- -- ------ -- ------ ---- ---- -- --- ----- ---- --- -- - -- --- - -- -- --- -- ------ -- - " - -
and FYZ(addr, data) be 
//-- - -- --- - --- ------ ----- -- --- ----- ----- ---- ----- -- -- --- ----- --- -- - -- ------ -- -- --- - -- --- -- -
[ 
structure Addr: 

[ 
blank bit 
pfY bit 4 
pfSOl bit 
blank bit 
] 

structure Data: 
[ 
blank bit 
MapRefY bit 
blank bit 
PushY bit 
IORcfY bit 
WriteBank bit 
BllEN bit 
RawRef bit 
blank bit 8 
] 

let pfY • addr<<Addr.pfY 

//low true 

//low true 

let pfSOl • addr<<Addr.pfSOl 

data>>Data.MapRcfY • (pfSOl eq 1 & pfY eq 9)7 low, high 
data»Data.PushY • (pfSOl eq 1 & pfY eq 11)? high, low 
data>>Data. !ORefY • ((pfSOl eq 1 % pfSOl eq 2) & pfY eq 12)7 low, high 
data>>Data.WriteBank • (pfSOl eq I & pfY eq 13)7 high, low 
data>>Data.BHEN • (pfSOI eq 2 & (pFY eq 12 % pfY eq 14 % pfY eq 15))7 low, high 
data>>Data.RawRef • ((pfSO! eq I% pfSOl eq 2) & pfY eq 14)7 high, low 
] 
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11- - - -- - - - -- --- - - - -- -- - - - - - - -- - - - -- -- - - - - -- - -- -- - - - -- - -- - - - -- - -- -- - - - - - - -- - -- - - - -- - - - - - - -- -
and FZl(addr, data) be 
/I- - - - - -- ' -- --- -- - -- -- - - - - - --- - -- - - - -- -- - - - - -- -- - -- -- --- - - - - - - -- - - - - - - -- --- -- - - - - - - - - - - - -- -
[ 
st rue tu re Addr: 

[ 
blank bit 
pfZ bit 4 
pfS23 bit 
blank bit 
] 

structure Data: 
[ 
ADRO bit 
IBPtrGotsByte bit 
IBPtrGetsWord bit 
ClnGotsPC16Z bit 
IUReFZ bit 
PopZ bit 
PushZ bit 
AltUAddr bit 
blank bit 8 
] 

let pfZ • addr<<Addr.pfZ 

//10111 true 
/!low true 

let pfS23 • addr<<Addr.pfS23 

data»Data.ADRO • (pfS23 eq 3 & pfZ eq 0)7 high, low 
data»Data. IBPtrGetsByte • (pfSZ3 eq 0 & pfZ eq 1)? high, low 
data>>Data.IBPtrGetsWord • (pfS23 eq O & pfZ eq 2)7 high, low 
ddta>>Data.CinGetsPC16Z • (pfSZ3 eq 0 & pfl eq 3)7 low, high 
data»Data. IORefZ • (pfS23 eq 3 & pfZ eq 7)? low, high 
data>>Data.PopZ • (pfS23 eq O & pfZ eq 5)? high, low 
data>>Data.PushZ = (pfS23 eq O & pfZ eq 6)7 high, low 
data>>Data.AltUAddr • (pfS23 eq O & pfZ eq 7)? high, low 
] 
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1/-----------------------------------------------------------------------------------------
and FZ2(addr, data) be 
//--------------- --- --------------- -------- ----- --- --- -- - ---- - -- ----- ---- -- ----- -- --- --- -- -
[ 
structure Addr: 

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

structure Data: 
[ 
ReadDebB bit 
ReadExtStat bit 
ReadMisc bit 
ReadRH bit 
blank bit 
ReadIB bit 
blank bit 
!Blligh bit 
blank b'it 8 
] 

let pfZ • addr<<Addr.pfZ 

!!low true 
I/low true 
I/low true 
II low true 

//low true 

let pfS23 • addr<<Addr.pFS23 

data>>Data.ReadDebB • (pfS23 eq 3 & pFZ eq 8)7 low, high 
data>>Data.ReadExtStat • (pfS23 eq 3 & pfZ eq 6)7 low, high 
data>>Data.RcadMisc • (pfS23 eq 3 & pFZ eq 10)7 low, high 
data>>Data.ReadRH (pfS23 eq 3 & pfZ eq 11)7 low, high 
data»Data.ReadIB (pfS23 eq 3 & pfZ eq 13)7 high, low 
data»Data.IBHigh (pfS23 eq 3 & pfZ eq 15)? low, high 
] 
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//-- -- --- --- --- -- - --- ---- ----- --- -- -------- --- -- -------- --- ------ ·- - ----- -- - --- ---- --- -- - -- -
and CPBank3632(addr, data) be 
//-----------------------------------------------------------------------------------------
[ 
structure Addr: 

[ 
blank bit 7 
Bank bit 4 
UseRorn bit 
blank bit 4 
] 

structure Data: 
[ 
RomOCE bit 
RomOOE bit 
llomlCE bit 
RomlOE bit 
Mapfl ags b It 
blank bit 2 
blank bit 8 
] 

I/high true, aka CS2 
I/low true, aka CSl 
//high true, aka CS2 
//low true, aka CS! 

let Bank addr<<Addr.Bank 
let UseRom • addr<<Addr.UseRom 

let RomOCE, RomOOE 
let RomlCE, RomlOE 
let MapFlags • 0 

if UseRom then 
[ 
if Bank eq then 
if Bank eq then 
] 

data»Data. RomOCE 
data>>Data.RomOOE 
data>>Data.Rom!CE 
data>>Data.Rom!OE 
data>>Data.MapFlags 
] 

false, false 
false, false 

RomOCE, RomOOE 
RomlCE, RomlOE 

RomOCE? high, low 
RomOOE? low, high 
RomlCE? high, low 
RomlOE? low, high 
• Map Flags 

true, 
true, 

true 
true 
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//-- --- -- - ----- ----- ----- -- --- --- -- --- --- -- --- ------- --- ----- --- -- ---- - - - ---- - - --- - -- --- -- -
and CPBank1732(addr, data) be 
//-- -- ---- --- ---- ---- ---- -- - -- ----- ----- ------ ----- -- -- ------- --- -- -- ----- ---- ----- -- ----- -
[ 
structure Addr: 

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

st rue tu re Data: 
[ 
RomOCE bit 
RomOOE bit 
RomlCE bit 
RomlOE bit 
MapFlags bit 
blank bit 2 
blank bit 8 
] 

//low true 
//low true 
//low true 
//low true 

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

let RomOCE, RomOOE false, false 
let RomlCE, RumlOE = false, false 
1 et Map Flags = 0 

if UseRom then 
[ 
if Bank eq then 
if Bank eq then 
] 

data>>Data.RomOCE 
data>>Data.RumOOE 
data>>Data.Rom!CE 
data>>Data.RomlDE 
data>>Data.MapFlags 
] 

RomOCE, RomOOE 
RomlCE, RumlOE 

RomOCE? low, 
RomOOE? low, 
RomlCE'l low, 
Rom lOE? 1 ow, 
= MapFlags 

gh 
gh 
gh 
gh 

true, 
true, 

true 
true 
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//- -- -- -- -------- --- --- -- - -- -- --- -- --- - - -- -- -- - -- -- ------ ---- - -- -- - - -- --- ---- - --- -- --- -----
and Trap(addr, data) be 
11-- - -- -- - - - -- -- - - - --- - - - -- - - - - - - --- -- - - - - - - -- - - - -- - - - -- - - - - - - - - - - - -- - - - - - - -- - - - -- - -- -- - -- -

[ 
man if est 

[ 
ti These bits appear inverted on X(B-9] when fZ • Xlow•Misc. 
II Ir X[B-9] • zero then a control store parity error occured. 
state!BEmpty • 0 
stateStack = 1 
stateln it • 2 
stateNoTrap 3 
stoteParity • 3 
] 

structure Addr: 
[ 
blank bit 1 
CurrentState bit 
Trapln bit 
IBEmptyTrap bit 
StackTrap bit 
InitTrap bit 
ParityTrap bit 
Cl rlntTrap bit 
Cyclel bit 
] 

structure Data: 
[ 
NextSta te bit 
Trap bit 
Pari tylED bit 
ForceBankO bit 
blank bit 3 
blank bit 8 
] 

//low true 

//low true 

//low true 

//low true 

let CurrentStata • addr<<Addr.CurrentState 
let IBEmptyTrap • addr<<Addr.IBEmptyTrap eq low 
let StdckTrap • addr<<Addr.StackTrap eq high 
let InitTrap • addr<<Addr.TnitTrap eq low 
let ParityTrap = addr<<Addr.ParityTrap eq high 
let ClrintTr•p • addr<<Addr.ClrlntTrap eq low 
let Cycle! • addr<<Addr.Cyclel ey high 
let Trapln • audr«Addr. Trap In eq high 

let NextState • CurrentState 
let Trap • false 
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11 The Irap machine only remembers one trap. If multiple traps occur, 
11 only one of them is reported. The priority or reporting is: 
11 InitTrap ·· highest priority 
II ParityTrap 
II StackTrap 
11 IBEmptyTrap - lowest priority 
11 If a trap occurs in an instruction which clears traps, the new trap still takes. 
11 The instruction at location O must read the trap type (XBus~Misc) and 
II clear the trap (ClrlntTrap). or else another trap will occur. 

II InitTrap causes a continuous Trap regardless or the cycle. 
II The CP repeatedly executes the instruction at location 0. 
11 The Multibus FSM loops in Cycle 1. 
II The control store bank is forced to O. 
II When InitTrap goes away, the processor takes off from location O in cycle 1. 

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

if ClrintTrap & CurrentState eq st•teinit & (Trapin % not Cycle!) then ClrintTrap 

if Cl rintTrap then NextState = stateNoTrap 
if IBEmptyfrap & CurrentState eq stat.iNoTrap then NextState = statelBEmpty 
if StackTrap & (CurrentState eq stateNoTrap % CurrentStato eq statelBEmpty) then 

NextState = stateStack 
if ParityTrap & CurrentState ne stateinit then NextStato = stateParity 
if InitTrap then NextState = stateinit 

false 

II Trap must be asserted during Cycle 2, so we must decide to assert it during Cycle 1. 
11 A Trap causes the address loaded into NIA at the end of cycle 2 to be zero. 
II The instruction at location O is fetched in cycle 3 •nd executed in cycle 1. 

iF Cycljt & (NextState ne stateNoTrap I ParityTrap) then Trap = true 

II ParityTrap is a level (JK-FF) rather than a 1-cycle pulse 1 ike the rest of the traps. 
II This is fortunate since the trap mechanism has only 2 state bits but has 5 states: 
II NoTrap, IBEmpty, Stack, Pari'ty, Init. 

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

data»Data. ~loxtSt ate = Next State 
data>>Data.ParityLED = ParityTrap? low, high 
data>>Data.ForceBankO = (Trap & ParityTrap) % InitTrap? high, low 
data»Data.Trap • Trap? high, low 
] 

It: 
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OCP-Ints.pal 
Last modified October 14, 1982 3:54 PM by Boggs 

PALType 16R6 

PinDefs 

CK 
/Cl rintTrap Set Interrupt InO Inl In2 InJ Other In Low 
GND /Readlnts 
OtherOut /Trans /Out3 /Out2 /Outl /OutO /IFF Interrupt 
PWR 

BEGIN 

OutO InO; 
Outl Inl; 
Out2 t In2; 
Out3 t In3; 

Trans t InO /OutO + /InO OutO + 
Inl /Outl + /lnl Outl + 
In2 /Out2 + /In2 Out2 + 
ln3 /Out3 + !In3 Out3; 

IF /Low THEN /OtherOut +- /Trans; 

IFF t /ClrlntTrap IFF + Setlnterrupt + Otherln + Trans; 

IF /Low THEN /Interrupt +- /IFF; 

ENO 

I ll 

Page 
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DCP-MarHigh.pal 
Last modified February 21, 1983 6:45 PM hy Boggs 

PALType 16R6 

Pinoers 

CK 
MapRef IORef YHO YHl YH2 YH3 Ylt4 RawRer 
GND /ReadMAx 

16-Mar-85 18:30:05 

MapFlagl /AD14 /A015 /AD16 /AD17 Spare0ut1 Spare0ut2 MapflagO 
PWR 

BEGIN 

A014 t IORer YH4; 
A015 t RawRef YHJ + IORef /MapReF Yll3; 
AD16 t RawReF YH2 • IORef /MapRef YH2; 
A017 t RawRef YHl + IORef /MapReF YH1; 

END 

·----------------·-·----------

Page 
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DCP-Marlow. pal 

DCP-Marlow.pal 
Last modified February 21, 1983 6:45 PM by Boggs 

PALType 16R6 

PinOefs 

CK 
MapRef IORef ADROin BHENin YH5 YH6 YH7 RawRef 
GND /ReadMAx 

16-Mar-85 18: 30: 05 

MapFlagl /ADI! /AD12 /AD13 /BHEN /ADRO SpareOut MapFlagO 
PWR 

BEGIN 

ADI! t IORef YH7 + /IORef MapRef; 
AD12 t IORef YHS; 
AD13 t JORef YH5; 
BHEN t BllENin; 
ADRO t ADROln; 

END 

Page 
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Page Numbers: Yes First Page: 

('' Columns: Edge Margin: .8" Between Columns: . O" 
Heading: 

~,// OCP-Rev-I.ps 
COMPOUE IHS: 

2 12 18 
16R6: 12 14 
25S09: J 4 
25Sl0: 5 
27S03: 9 
2 7 so 7: 4 
2 7 S2 7: 8 12 13 
27S29: 4 6 10 13 
2901C: 1 
2950A: 15 
64Kx8: 11 
8S!P: 16 
ALS576: 14 
ALS530: 14 
F93422: 3 
L5273: 15 
L535 2: 9 
N2 76: 7 13 
NJ 76: 13 
OSC: 15 
SOO: 3 4 6 9 13 14 

15 
SOS: 6 15 
S09: 13 16 
510: 2 6 9 13 
S138: 13 
5151: 9 
Sl57: 10 
5182: 2 
520: 9 
S240: 2 4 5 6 10 

12 13 15 16 
S244: 4 5 13 15 
S253: 2 
S257: 3 5 
S280: 7 
S32: 6 9 13 16 
S313: 6 
$374: 2 4 6 10 12 

16 

( 
S38: 2 
S86: 2 16 
Spare20: 16 

SIGNAL llAMES: 

+: 1 ( 1) 2(1) 3( 1) 4(1) 5( 1) 6( 1) 
7( 1) 8( 1) 9( 1) 10(1) 11( 1) 12 ( 1) 

13( 1) 14(1) 15 ( 1) 16( 1) 17 ( 1) 18( 1) 
120itCarry: 1( 1) 2( 1) 
12BitGen': 1 ( 1) 2( 1) 
12BitProp': 1( 1) 2( 1) 
lBitBrEn': 8( 1) 9( 1) 
20it0rEn': 8( 1) 9(2) 
2xCl k': 13( 3) 15(2) 
40itBrEn': 8(1) 9(2) 
40 itCarry: 1( 1) 2( 1) 9( 1) 
4BitGen': 1( 1) 2( 1) 
4BitProp': 1( 1) 2(1) 
8BitCarry: 1( 1) 2(2) 9( 1) 
8BitGen': 1( 1) 2(1) 
88itProp': 1( 1) 2( 1) 
aD.O: 1( 4) 2(3) 7( 1) 
aD.O': 2(3) 
aD .1: 1(4) 2(1) 7( 1) 
ADto/: 14( 2) 17( 1) 
AD 11/: 14( 1) 17 ( 1) 
1\012/: 14( 1) 17( 1) 
AD 13 I: 14( 1) 17(1) 
AD14/: 14( 1) 17 ( 1) 
AD15/: 14( 1) 17( 1) 
AD16/: 14( 1) 17( 1) 
A017 I: 14( 1) 17(1) 
ADRO: 8(1) 14( 1) 
AORO/: 14( 1) 17( 1) 
AORl/: 14( 2) 17( 1) 
ADR2/: 14( 2) 17( 1) 
AOR3/: 14( 2) 17 ( 1) 
AOR4/: 14( 2) 17( 1) 
ADR5/: 14( 2) 17( 1) 
ADR6/: 14( 2) 17(1) 
AOR7/: 14(2) 17 ( 1) 
ADR8/: 14(2) 17 ( 1) 
J\OR9/: 14( 2) 17( 1) 
ADRA/: 14(2) 17(1) c,. ADRB/: 14( 2) 17 ( 1) 
ADRC/: 14( 2) 17 ( 1) 
ADRD/: 14( 2) 17(1) 
ADRE/: 14(2) 17 ( 1) 
ADRF/: 14( 2) 17 ( 1) 
aF. 0: 1(4) 7( 1) 
aFh.1: 1(2) 8(1) 
aFh.2: 1( 2) 8( 1) 
aFl. 1: 1( 2) 7( 1) 
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aFl. 2: 1( 2) 2( 1) 7( 1) Ci AltBoot: 15( 1) 17 (I) 
I AltUAddr: 3( I) 8(1} 

aSh.0: 1( 2) 8( I) 
aSh.1: 1( 2) 8( I) 
aSh.2: 1( 2) 8( 1) 
aSl. 0: 1( 2) 7( 1) 
aSl. 1: 1( 2) 7( 1) 
aSl. 2: 1( 2) 7( 1) 
Bank.0: 10( I) 17( !) 
Bank.I: 10( !) 17( I) 
Bank.2: 10( I) 17( I) 
Bank.3: 10( 1) 11(6) 17( 1) 
BCLK: 13( 2) 
BCLK/: 13(2) 17(1) 
BHEN: 8( 1) 14( I) 
BHEN/: 14( 1) 17( 1) 
BlankMP': 15( 1) 17( 1) 
Boot': 13( 1) 1.6( 1) 17( 1) 
BPRN/: 13( 1) 17(1) 
BUSY: 13(2) 
BUSY/: 13(2) 17( !) 
c. 0: 9( 1) 10( 1) 
c. 1: 9( 1) 10( I) 
c. 2: 9( 1) 10( 1) 
C.3: 9( 1) 10( 1) 
Carry In: 1( 1) 2( 5) 
Carryout: 1( 1) 2( 1) 9( 1) 
Cin: 2( 1) 3(2) 7( 1) 
crn~PC16X': 2( 1) 8( 1) 
crn~PC16Z': 2( 1) 8( 1) 
Clk'a: 1( 4) 7( 1) 10( 1) 15( 1) 
Cl k' b: 8( 2) 12 ( 1) 15( 1) 
Clk'c: 3( 1) 4( 1) 12( 1) 15(2) 16( 1) 
Cl rintTrap': 7( 1) 8(1) 12(2) 
Cyclel: 6( 1) 12( 1) 13( 1) 17( 1) 
Cy cl e2: 8( 1) 9( 1) 13( 1) 17( 1) 
Cycl e3: 8( 1) 13( 1) 17( 1) 
CycleX': 2( 1) 8(1) 
CycleY': 2( 1) 8( 1) 
DATO/: 14(2) 17( 1) 
DATl/: 14(2) 17(1) 
DATZ/: 14(2) 17( 1) 
DAT3/: 14(2) 17(1) 
DAT4/: 14(2) 17( 1) 
OATS/: 14(2) 17( 1) 

(~ DAT6/: 14(2) 17( 1) '· 
I 

DAT7/: 14(2) 17( 1) 
DAT8/: 14(2) 17( 1) 

_/ Dl\T9/: 14(2) 17 ( 1) 
DATA/: 14(2) 17(1) 
DATB/: 14(2) 17( 1) 
01\TC/: 14(2) 17( 1) 
DATO/: 14(2) 17( 1) 
DATE/: 14(2) 17(1) 
DATF I: 14(2) 17( 1) 
DebAFul l: 15(2) 17(1) 
DebBFul l: 15(2) 17(1) 
DebData.O lfi(l) 17(1) 
DebData.1 15( 1) 17(1) 
DebData.2 15( 1) 17(1) 
DebData.3 15( 1) 17(1) 
DebData.4 15(1) 17(1) 
DebData. 5 15( 1) 17( 1) 
DebData.6 15( 1) 17( 1) 
DebData.7 15( 1) 17( 1) 
dGoodIBDi p: 6( 1) 17( 1) 
Dolt: 13(1) 15( 1) 17(1) 
DP.O: 15(1) 17( 1) 
DP.1: 15( 1) 17( 1) 
DP.2: 15(1) 17(1) 
DP.a: 15(1) 17(1) 
EnC2Funs: 6(2) 13(1) 
EnU: 3( 1) 7( 1) 
F. 0: 1( 1) 9(1) 
FeqO: 1( 4) 2( 1) 9(1) 
FneO: 2( 1) 9( 1) 
Force8ank0: 10(1) 12 ( 1) 
fX.O: 7( 1) 9( 1) 
fX.1: 7( 1) 9( 1) 
rx. 2: 7( 1) 9( 1) 
fX.3: 7( 1) 9(1) 
fY.O: 5( 1) 7( 1) 
fY .1: 5(1) 7( 1) 9(3) 
fY. 2: 5(1) 7( 1) 9( 4) 
fY .3: 5( 1) 7( 1) 9(4) 
fZ.O: 5(1) 7( 1) 
rz .1: 5( 1) 7( 1) 
fZ.2: 5(2) 6(1) 7( 1) 
fZ.3: 5(2) 7(1) 
Gnd: 1( 1) 2( 1) 3( 1) 4( 1) 5( 1) 6( 1) 

7( 1) 8( 1) 9( 1) 10( 1) 11( 1) 12( 1) c 13( 1) 14( 1) 15( 1) 16( 1) 17 ( 1) 18( 1) 
GND: 10( 1) 17(21) ,. 
GoodIBDisp: 6( 1) 10( 1) 
IB. 0: 6( 1) 10( 1) 
IB.1: 6( 1) 10( 1) 
lB. 2: 6( 1) 10( 1) 
IB .3: 6( 1) 10(1) 
IB.4: 6( 1) 10( 1) 
IB.5: 6( 1) 10( 1) 
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IB.6: 6( 1) 10( t) c\ IB. 7: 6(1) 10( 1) 

) lBDisp: 6( 1) 8( 1) . IBEmpty': 6(2) 
IBEinptyfrap': 6(1) 12(1) 
IBfligh': 6(1) 8( 1) 
IBPtr.1: 6( 1) 10(1) 
IBPt r~Byte: 6( 1) 8( 1) 
IBPt r~wo rd: 6(1) 8( 1) 
IBRefil 1Trap: 6( 1) 10(1) 
IncMP': 15( 1) 17( 1) 
INIT/: 13(2) 17( 1) 
InitTrap': 12( 1) 13( l) 15(1) 
INTO/: 12( 1) 17( 1) 
HHl/: 12( 1) 17( 1) 
INT2/: 12( 1) 17( 1) 
INT3/: 12(1) 17( 1) 
INT4/: 12(1) 17( 1) 
INT5/: 12( 1) 17(1) 
INT6/: 12( 1) 17( 1) 
INT7 /: 12( 1) 17(1) 
Interrupt: 6( 1) 9( 1) 10(1) 12(1) 
IOCmd: 13(2) 
IORC/: 13( 1) 17( 1) 
IO Ref: 13( 1) 14( 2) 
IORefY': 8( 1) 13( 1) 
IORefZ': 8( 1) 13( 1) 
IOWC/: 13( 1) 17( 1) 
Link.0': 9(2) 
Link.1': 9(2) 
Link.2': 9(2) 
Link.3': 9(2) 
Map Flag. O: 10(1) 14(2) 
Mapflag. l: 10( 1) 14(2) 
MapRef: 13( 1) 14( 2) 
Map Re FX': 8( 1) 13(1) 
MapRefY': 8( 1) 13( 1) 
MarPageCross': 6( 1) 9( 1) 
Master': 13(3) 15(1) 
Mem: 6( 1) 7( 1) 13(1) 
MRDC/: 13( l) 17(1) 
MWTC/: 13( 1) 17(1) 
NIA.O: 10( 1) 11(6) 17(1) 
NIA.1: 10( 1) 11(6) 17(1) 
NIA.10: 9( 1) 10(1) 11(6) 17( 1) 
NIA.11: 9( 1) 10( 1) 11(6) 17(1) 

(:: 
NIA.2: 10( 1) 11(6) 17( 1) 
NIA.3: 10( l) 11 (6) 17(1) 
NIA. 4: 10( 1) 11(6) 17(1) 
NIA.5: 10( 1) 11(6) 17(1) 
NIA.6: 10( l) 11(6) 17( 1) 
NIA. 7: 9( 1) 10( 1) 11(6) 17 ( 1) 
NIA.8: 9( 1) 10( 1) 11(6) 17(1) 
NIA.9: 9( 1) 10( 1) 11(6) 17(1) 
Overflow: 1( 1) 9( 1) 
paD.O: 7( 2) 11(2) 17(1) 
paD. 1: 7(2) 11(2) 17( 1) 
paf.O: 7( 2) 11(2) 17(1) 
paF. 1: 7( 2) 8( 1) 11(2) 17( 1) 
paf.2: 7( 2) 8( 1) 11(2) 17(1) 
PageC ross: 2( 1) 6( 1) 9(1) 
Pari tyLED': 12(2) 
Pari tyT rap: 7( 1) 12(1) 
paS.O: 7(2) 8( 1) 11(2) 17(1) 
paS.1: 7( 2) 8( 1) 11(2) 17(1) 
paS.2: 7(2) 8( 1) 11(2) 17(1) 
PC16': 2( 1) 9(1) 
pCin: 7( 2) 11(2) 17(1) 
pEnU: 7( 2) 11(2) 17 ( 1) 
pEP: 7( 2) 11(2) 17(1) 
pfS. 0: 7( 1) 8(3) 11(2) 17(1) 
pfS1l: 7( 1) 8(3) 11(2) 17(1) 
pfS. 2: 3( 1) 7( 1) 8(3) 11(2) 17(1) 
pfS.3: 7( 1) 8(3) 11(2) 17( 1) 
pfX.O: 7( 2) 8( 1) 11(2) 17(1) 
pfX.1: 7( 2) 8( 1) 11(2) 17( 1) 
pfX.2: 7( 2) 8(1) 11(2) 17(1) 
pfX.3: 7( 2) 8( 1) 11(2) 17( 1) 
pfY.O: 7( 2) 8(3) 11(2) 17(1) 
pfY.1: 7( 2) 8(3) 11(2) 17( 1) 
pfY. 2: 7( 2) 8(2) 11(2) 17(1) 
pfY.3: 7( 2) 8(2) 11(2) 17(1) 
pfZ. 0: 3( 1) 7(2) 8(3) 11(2) 17( 1) 
pfZ .1: 3( 1) 7( 2) 8(3) 11(2) 17( 1) 
pfZ. 2: 3( 1) 7(2) 8(2) 11(2) 17(1) 
pfZ.3: 3( 1) 7( 2) 8(2) 11(2) 17(1) 
pMem: 7( 2) 8( 1) 11(2) 17(1) 
pNIA.O: 7( 1) 10( 1) 11(2) 17(1) 
pNIA.1: 7( 1) 10( 1) 11(2) 17( 1) 
pNIA.10': 7( 1) 9(1) 11(2) 17(1) 
pNIA.11': 7( 1) 9( l) 11(2) 17( 1) 

c pNIA. 2: 7( 1) 10( 1) 11(2) 17(1) 
pNIA.3: 7( 1) 10( 1) 11(2) 17(1) 
pNIA.4: 7( 1) 10( 1) 11(2) 17( 1) 
pNIA.5: 7( 1) 10( 1) 11(2) 17 ( 1) 
pNIA.6: 7( 1) 10( 1) 11(2) 17 ( 1) 
pNIA. 7: 7( 1) 10( 1) 11(2) 17( 1) 
pNIA.8': 7( 1) 9( 1) 11(2) 17(1) 
pNIA.9': 7( 1) 9( 1) 11(2) 17( 1) 
PopX: 4( 1) 8( 1) 
PopZ: 4( 1) 8( 1) 
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prA.0: 3(1) 7( 2) 11(2) 17( 1) 

C; prA. l: 3( t) 7( 2) 11(2) 17( t) 
prA. 2: 3( !) 7( 2) 11(2) 17(1) 
prA.3: 3(1) 7( 2) 11(2) 17( 1) 
prB. 0: 7( 2) 11(2) 17(1) 
prB.1: 7( 2) 11(2) 17( 1) 
prB.2: 7( 2) 11(2} 17( 1) 
prB. 3: 7( 2) 11(2) 17( 1) 
preClk: 3( 1) 4( 1) 6(2) 7( 1) 9( 1) 14(2) 

15(2) 
PU: 5( 1) 10(1) 13(2) 16( 1) 
PushX: 4( 1) 8( 1) 
Pu~hY: 4( 1) 8( 1) 
PushZ: 4( !) 8(1) 
Q.O: 1( 1) 2(2) 
Q.15: 1( l} 2( 1) 
Q. 7: 1(2) 
R. 0: 1( 1) 2( 2) 
R.15: 1( !) 2(3) 
R. 7: 1( 2) 
rA. 0: 1( 4) 7(1) 
rA. 1: 1( 4) 7( 1) 
rA. 2: 1( 4) 7( 1) 
rA.3: 1( 4) 7(1) 
RawClk: 15( 1) 17(1) 
RawRef: 8( 1) 14(2} 
rB. 0: 1( 4) 4(1) 7( 1) 
r8. 1: 1( 4) 4( 1) 7( 1) 
r8. 2: l ( 4) 4(1) 7( 1) 
r8. 3: 1( 4) 4( 1) 7( 1) 
ReadCmd: 13( 2) 
ReadDebA': 15( 1) 16(1) 17(1) 
ReadDebB': 8( 1) 15( 1) 
ReadExtStat': 8( 1) 12 ( 1) 15(.1) 
ReadIB: 6( I) 8( I) 
Read IBO': 6(2) 
ReadIBI': 6(2) 
Read Map': 13(1) 14(1} 
ReadMAR': 13( I) 14( I} 
ReadMAx': 13(1) 14( 1) 
ReadMO': 8( 1) 14( 1) 
ReadMDR': 13(1) 14( 1) 
ReadMisc •: 4( 1) 8( 1) 12( 1} 
Read NIA: 10( 1) 16( 1) 17( 1) 
ReadRH': 4( 1) 8(1) 
RomOCE': 10(1) 11(3} 

c· RomOOE': 10(1) 11(3) 
Rom!CE': 10(1) 11(3) 
RomlOE': 10(1) 11(3) 
Run: 15(1) 16( 1) 17( 1) 
Setlnterrupt: 8( I) 12(1) 
sh: 1( 4) 2( I) 
Shift': 2(2) 8(1) 
StackTrap: 4( 1) 12(1) 
StkP.O: 3( I) 4( l} 
StkP.1: 3( 1) 4( 1) 
StkP.2: 3(1) 4( 1) 
StkP. 3: 3( 1) 4( 1) 
Trap: 10(1) 12( 1) 
UAddr.O: 3(2) 
UAddr.1: 3(2) 
UAddr.2: 3(2) 
UAddr.3: 3(2) 
UAddr.4: 3(2) 
UAddr.5: 3(2) 
UAddr.6: 3(2) 
UAddr.7: 3(2) 
Use Rom: 10(1) 16(1} 17(1) 
VCC: 1( 4) 2( 4) 11(18) 12( 1) 15(1) 16(2) 

17(9) 18(4} 
WriteBank: 8(1) 10(1) 
Writ~Cmd: 13(2} 
Wri teDebA •: 8( 1) 15( 1) 
Wr iteDebB' : 15( 1) 16(1) 17(1) 
Wri teExtCtrl: 8(1) 15( 1) 
WriteIB: 6(2) 8(1} 
WriteIBFront: 6( 2) 
WriteMAR: 13( 1) 14(1) 
WriteMO: 13( 1) 14( 1) 
WriteMOR: 13(1) 14'(1} 
WriteRH: 4( 1) 8( l} 
WriteStkP: 4( 1) 8( 1) 
X.O: 1( 1) 3(1} 5(2) 6(1) 9( 1) 12(1) 

14(1) 
x. 1: 1( 1) 3(1) 5(2) 6(1) 12( 1) 14(1} 
X.10: 1(1) 3( 1) 4(2) 5( 2) 6(3) 9( 1} 

14(1) 15( 1) 
X.11: 1( 1) 3(1) 4(2) 5( 2) 6(3) 9( 1) 

14( 1) 15( I) 
x. 12: 1( 1) 3( 1) 4(3) 5(2) 6(2) 9(2) 

14( 1) 15(2) 
X.13: 1( 1) 3( 1) 4(3) 5(2) 6(2) 9(2) c· 14( 1) 15(2) 
X.14: 1( 1) 3( 1) 4(3) 5(2) 6(2) 9( 1) 

; 14( 1) 15(2) 
X.15: 1( 1) 3( 1) 4(3) 5( 2) 6(2) 9( 2) 

14( 1) 15(2) 
x. 2: 1( 1) 3(1) 5(2) 6(1) 12(1) 14(1) 
x. 3: 1( 1) 3( 1) 5(2) 6( 1) 12(1) 14(1) 
x. 4: 1( 1) 3(1) 5(2) 6( 1) 9(1) 12( 1) 

14( 1) 
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c; X.5: 1(1) 3( 1) 5(2) 6( 1) 12 ( 1) 14( 1) 
X. 6: 1( 1) 3( 1) 5(2) 6( t) 12 ( 1) 14( I) 
x. 7: 1( 1) 3( 1 J 5(2) 6( 1) 12 ( 1) 14( 1) 
X.8: 1( 1) 3(1) 4(2) 5(2) 6(2) 9( 1) 

12 ( 1) 14( 1) 15( 1) 
x. 9: 1( 1) 3( 1) 4( 2) 5(2) 6( 2) 9( 1) 

12 ( 1) 14( 1 J 15( 1) 
XACK/: 13( 1) 17 ( 1 J 
XBus+-Rot': 5( 1) 8( 1) 
Xlligh~O': 5(1) 8( 1) 
Xlow~By te' : 5( 1) 8( 1) 
Xtowt-Const': 5(1) 8(1) 
Xlow~IB': 6(2) 8( 1) 
Y.O: 1( 1) 3( 1) 5(1) 14(3) 
Y.1: 1( 1) 3( 1) 5( 1) 14(3) 
y .10: 1( 1) 3( 1) 5(2) 14(2) 15( 1) 
Y.11: 1( 1) 3( 1) 5(2) 14(2) 15( 1) 
y. 12: 1( 1) 3(2) 4( !) 5(2) 9( 1) 10( t) 

1.\( 2) 15( t) 
Y.13: 1( 1) 3(2) 4( 1) 5( 2) 9( 1) 10( 1 J 

14( 2) 15(1) 
y. 14: 1( 1) 3(2) 4( 1) 5(2) 9(1) 10( 1) 

14( 2) 15( 1) 
y .15: 1( 1) 3(2) 4( 1) 5(2) 9( 1) 10( 1) 

14(2) 15( 1) 
Y. 2: 1( 1) 3( 1) 5( 1) 14(3) 
y. 3: 1( 1) 3( 1) 5( 1) 14(3) 
Y.4: 1( 1) 3( 1) 5(2) 14(3) 
y. 5: 1( 1) 3(1) 5(2) 14(3) 
y. 6: 1( 1) 3( 1) 5(2) 14(3) 
y. 7: 1( 1) 3( 1) 5(2) 14(3) 
Y.8: 1( t) 3( t) 5(2) 14(2) 15( 1) 
Y.9: 1( l) 3( 1) 5(2) 14(2) 15( 1) 
YH.O: 4(1) 14(2) 
YH.1: 4(1) 14(2) 
YH.2: 4( 1) 14( 2) 
YH.3: 4( 1) 14(2) 
YH.4: 4( 1) 14( 2 )" 
YH.5: 4( 1) 14(2) 
YH.6: 4( 1) 14(2) 
YH. 7: 4( 1) 14(2) 
ZcroMP': 15( 1) 17( 1) 

C' 

C . . 
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c -/2/J: 

Hel /lelO /lelOO /lelOl lie 102 lie 103 /lel04 lie 105 
/le106 l/e107 lle108 //e109 llell HellO Helll /lc112 
Hcl 13 llc114 lle115 /le12 He13 Hc14 llc15 Hcl6 
Hc17 lle18 //el9 lle2 llc20 /lc21 /lc22 lle23 
/lc24 lle25 lle26 lfe27 lle28 lle29 lleJ Hc30 
llc31 llc32 Hc33 l/e34 He35 lle36 lle37 //c38 
#c39 #c4 /le40 lle41 /lc42 /lc43 /lc44 l/c45 
llc46 llc47 Hc48 l/e49 /lc5 llc50 Hc51 //c52 
llc53 llc54 llc55 /le56 llc57 /lc58 llc59 llc6 
llc60 /lc61 llc62 Hc63 /lc64 //c66 llc67 llc68 
llc69 /lc7 llc70 Hc11 #e72 lle73 //c74 Hc75 
llc76 llc77 /le78 //c79 Hc8 Hc80 llc81 llc82 
llc83 llc84 ile85 llc66 Hc87 lle88 llc89 lle9 
llc90 llc91 llc92 //c93 llc94 llc95 Hc96 Hc97 
llc98 llc99 1111 llr2 /lr3 llr4 llr5 

16R6/20/N: 

11u112 llul13 llu52 #u63 

64Kx6/28/N6W: 

llul //ulO /lull /lu12 llut3 llu14 //u15 l/u2 
11113 //u4 llu5 llu6 

74276/20/N: 

llu94 

74376/16/N: 

llu82 llu83 

74AL5576/20/N: 

llu108 llut09 llu110 //ulll Nu97 #u98 

74AL5580/20/N: 

llulOO /lu99 

74L5273/20/N: 

llu30 

C: HLS352/16/N: 

llu56 

74500/14/N: 

llU64 #u95 

74508/14/N: 

llu53 

74509/14/N: 

Nu105 

74510/14/N: 

/lu57 llu84 

745138116/N: 

/lu107 

745151116/N: 

llu24 Nu34 llu45 

745157/16/N: 

llu32 #u33 llu42 llu44 

745182116/N: 

llu87 

74520/14/N: 

llu46 

745240/20/N: 

Hul04 /lu31 /lu86 

745244/20/N: c llul03 llu47 llu96 

745253/16/N: 

Hu60 

745257116/N: 
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llu43 llu55 /lu88 Hu92 

0 745280/ 14/N: 

llulG llu18 llu19 llu2 l 11u1 //u9 

74532114/N: 

llul06 llu59 

745373120/N: 

l/u61 Hu62 

745374/20/N: 

11u22 #u23 /lu25 llu26 llu27 llu29 llu50 Hu54 
Hu75 llu85 

74538114/N: 

llU48 

74586/14/N: 

llu49 

SSIP/8/JlW: 

llrl 

93422/2ZIF4W: 

llu78 llu79 llu80 #u81 

AMD25509/16/N: 

/lul15 llu91 #u93 

AM025Sl0/16/N: 

/lu76 llu77 llu89 l/u90 

AMD27S03/ 16/N: 

lluG8 

C'~ AMD27S07/16/N: 

llu101 /lu102 

AMD2 7 S2 71221 N4W: 

Hu35 Hu36 /lu37 nu38 llu39 llu40 /IU41 llu71 
llu73 llu74 

AMD27S29/20/N: 

llu114 ilu28 llu51 ilu72 

AMD2901C/ 40/ J6W: 

llu66 llu67 /lu68 ilu69 

AMD2950/28/J6W: 

llu70 

DSCILLATOR/14/N: 

#u65 

5pa/e20/20/J: 

llu17 llu20 /lu8 



OCP-Rev·I.wl 16-Mar-85 18:30:05 

Un ive rs ;\l 
;File•DCP-Rev-I.sil Rev•! Date•l0/15/84 P.ige•OO ReFerence -M1\RKED OUILT­
;File•DCPOl.sil Rov•I Date•4/22/84 Page•Ol -MARKED BUILT-
;File•DCPOZ.sil Rev•! Date•4/22/84 Page•02 -MARKED BUILT-
;File•DCP03.si1 Rev•! Oate•6/20/83 Page•OJ -MARKED BUILT-
;File•DCP04.sil Rev•! Date•G/29/83 Page•04 -MARKED BUILT-
;File•DCP05.si1 Rev•! Date•6/20/83 Page•05 -MARKED BUILT-
;File•OCP06.sil Rev•! Date•6/20/83 Page•06 -MARKED BUILT-
:File•DCP07.sil Rev•! Date•4/22/84 Page•Ol ·MARKED BUILT-
;File•DCP08.sil Rev•! Date•6/29/83 Page•OB -MARKED BUILT-
;File•DCP09.sil Rev•! Date•4/22/84 Page•09 -MARKED BUILT-
;File•DCPlO.sil Rev•! Date•4/22/84 Page•lO -MARKED BUILT-
;File•DCPll.sil Rev•! Date•4/22/84 Page•ll -MARKED OUILT-
;File•DCP12.sil Rev•! Date•l0/15/84 Page•12 -MARKED BUILT­
:File•DCP13.sil Rev•! Oate•l0/15/84 Page•13 -MARKED BUILT­
;File•DCP14.sil Rev•! Date•4/22/84 Page•14 -MARKED BUILT-
;Fi le•llCP15.si1 Rev•! Date•4/22/84 Page•15 -MARKED BUILT-
;File•DCP16.sil Rev•! Dute•l0/1518·1 Pagc•l6 MARKED BUILT 
;File•DCP17.sil Rev•! Date•!0/15/84 Pugc•l7 -llARKEO BUILT-
;File•DCP18.sil Rev•! Oate•4/22/84 Page•18 -MARKED BUILT­
;File•DCP19.sil Rev•! Dote•6/29/33 Page•!~ Reference -MARKED BUILT­
;File•DCPZO. sil Rev•! Date•4/22/84 Page•20 Reference -MARKED BUILT­
;File•DCP21.sil Rev•! Dilte•l0/15184 Page-21 Reference ·MARKED BU!LT­
;File•DCP22.sil Rev•! Date•!0/15/84 Page•22 Reference -MAHKEO BUILT­
;File•DCPZJ.sil Rev•! Dato•4/22/84 Page•23 Reference -MARKED BUILT-
; Implicitly generated wiring ... 

//cl: (-12/J) : 
llclO: (-/2/J) : 
#clOO: (-/2/J) 
#clOl: (-/2/J) 
#clOZ: (-/2/J) 
llclOJ: (-/2/J) 
llcl04: (-/2/J) 
#cl05: (-/2/J) 
#cl06: (-12/J) 
/lcl07: (-/2/J) 
#cl08: (-/2/J) 
#cl09: (-/2/J) 
Dell: (-/2/J) : 
#c110: (-12/J) 
Ucll l: (-/2/J) 
#cl12: (-12/J) 
lie 113: (-/2/J) 
#clH: (-/2/J) 
//c115: (-/2/J) 
#clZ: (-/2/J) 
HclJ: (-/2/J) 
//c14: (-12/J) 
//cl5: (-/2/J) 
llc16: (-/2/J) 
#c17: (-/2/J) 
#cl8: (-/2/J) 
llc19: (-/2/J) 
#CZ: (-/2/J) ; 
//c20: (-/2/J) 
#c21: (-/2/J) 
#c22: (-/2/J) 
#c23: (-/2/J) 
/lc24: (-/2/J) 
#c25: (-/2/J) 
#c26: (-/2/J) 
#c27: (-/2/J) 
//c28: (-/2/J) 
//c29: (-/2/J) 
#cJ: (-/2/J) ; 
#c30: (-/2/J) 
ffc31: (-/2/J) 
llc32: (-/2/J) 
#c33: (-/2/J) 
//c34: (-/2/J) 
//c36: (-/2/J) 
#c36: (-/2/J) 
llc37: (-/2/J) 
#c38: (-/2/J) 
#c39: (-/2/J) 
#c4: (-/2/J) ; 
#c40: (-/2/J) 
#c41: (-/2/J) 
llc42: (-/2/J) 
#c43: (-/2/J) 
#c44: (-/2/J) 
ffc45: (-/2/J) 
#c46: (-/2/J) 
#c47: (-/2/J) 
#c48: (-/2/J) 
#c49: (-/2/J) 
/lc5: (-/2/J) ; 
#c50: (-12/J) 
llc51: (-/2/J) 
/lc52: (-/2/J) 
Hc53: (-/2/J) 
/lc54: (-/2/J) 
l/c55: (-/2/J) 
llc56: (-/2/J) 
llc57: (-/2/J) 
llc58: (-/2/J) 
#c59: (-/2/J) 
llc6: (-/2/J) ; 
l/c60: (-/2/J) ; 
#c61: (-/2/J) : 
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nc62: (-/2/J) 
llcG3: (-/2/J) 
Hc64: (-/2/J) 
llc66: (-/2/J) 
#c67: (-/2/J) 
Nc68: (-/2/J) 
l/c69: (-12/J) 
/lc7: (-12/J) ; 
llc70: (-12/J) 
Hell: (-/2/J) 
/lc72: (-12/J) 
Hc73: (-12/J) 
Hc74: (-12/J) 
Hc75: (-12/J) 
llc76: (-12/J) 
llc77: (-/2/J) 
#c78: (-12/J) 
llc79: (-12/J) 
Uc8: (-12/J) ; 
11c80: (-/2/J) 
llc81: (-12/J) 
Hc82: ( -/2/J) 
/lc83: (-/2/J) 
llc84: (-12/J) 
Hc85: (-/2/J) 
/lc86: (-/2/J) 
l/c87: ( -/2/J) 
#c88: (-12/J) 
Hc89: (-/2/J) 
llc9: (-12/J) ; 
l/c90: (-/2/J) 
llc91: (-12/J) 
Hc92: (-12/J) 
l/c93: ( -12/J) 
Hc94: (-/2/J) 
//c95: (-/2/J) 
l/c96: ( -12/J) 
//c97: (-12/J) 
/lc98: (-/2/J) 
#c99: ( -/2/J) 
1111: (-/2/J) ; 
#rl: (8SIP/8/JlW) 
llr2: (-12/J) ; 
llr3: (-12/J) ; 
Hr4: (-/2/J) ; 
#r5: (-/2/J) ; 
//u 1: ( 64Kx8/ 28/tlGW) ; 
llulO: (64Kx8/281tl6W) ; 
l/ulOO: (74ALS58D/20/N) 
Uu!Ol: (AM027S0//16/N) 
fu102: (AM027S07/16/N) 
#ulOJ: (745244/20/N) ; 
Hu104: (745240120/tl) ; 
l/ul05: (74509/H/N) ; 8,9,10,11,12,13 
/lu106: (74532114/N) ; 11,12,13 
Hu107: (745138/16/N) ; 7,9,14,15 
Hu108: (74AL5576120/N) 
#u109: (74AL5576/20/N) 
Hull: (64Kx8128/N6W) ; 
#u110: (74AL5576/20/N) 
#ulll: (74AL5576/20/tl) ; 
//u112: ( lGRG/20/N) ; 18 
#u113: (16R6/20/N) ; 17,18 
llu114: (AMD27S29/20/N) 7,8,9 
Hu115: (AMD25S09/16/N) 
#u12: (64Kx8/28/N6W) ; 
l/u13: (64Kx8/28/N6W) ; 
Hu14: (64Kx8/28/N6W) ; 
#u15: (64Kx8/28/N6W) ; 
llu16: (745280/14/N) ; 3,5 

·-----------·-···--·--······----
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#u17: (5pare20/20/J) ; 1,2,3,4,5,6,7,8,9,11,12,13,14,15,16,17,18,19 
Hul8: (745280/14/N) ; 3,5 
#ul9: (745280/14/N) ; 3,5 
llu2: (64Kx8/28/N6W) ; 
#u20 (5pare20/20/J) ; 1,2,3,4,5,6,7,8,9,11,12,13,14,15,16,17,18,19 
#u21 (745280/14/N) 3,5 
Hu22 (745374120/N) 
llu23 (745374/20/N) 
l/u24 (745151/16/N) 1,5 
lu25 (745374/20/tl) 
llu26 (745374/20/N) 
llu27 (745374/20/N) ; 
l/u28 (AM027S29/20/N) 13,14 
llu29 (745374/20/N) ; 
Hu3: (64Kx8/28/N6W) ; 
#u30 (74L5273/20/N) ; 12 
flu31 (745240/20/N) ; 9,11 
Hu32 (745157/16/N) ; 
#u33 (745157/16/N) ; 
Hu34 ( 745151116/N) ; 5 
Hu35 (AM027S27/22/N4W) 
Hu36 (AMD27S27/22/N4W) 
Hu37 (AM027S27/22/N4W) 14,15 
flu38 (AMD27577/22/ll4W) 
Hu39 (AHD27S27/22/N4W) 7,9 
#tt4: (64Kx8/28/N6W) ; 
Hu40 (AM027S27/22/N4W) 
Hu41 (AM027S2 7 /22/N4W) 12, 14 
Hu42 (745157/16/N) 
Hu43 ( 745257/16/N) 
Hu44 ( 745157116/N) 
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l/U45: (74Sl51/l6/N) : 1,5 
lllt46: (74$20/1-1/N) ; 3,11 
llu47: (74SH4/20/N) : 
llu43: ( 74538114/N) : 
Hu49: (74S86/t1/N) ; 11,12,13 
#115: (64Kx8/28/N6W) ; 
t/u50: (745374120/N) : 18,19 
nu51: (AMD27S29/20/N) ; 
llu52: ( 16R5/20/N) ; 12, 13, 18 
l/u53: (74$08114/N) ; 
llu54: ( 74$374120/N) ; 
111155: (745257/16/N) ; 
111155: (74LS352/161N) ; 3,13 
Hu57: (74Sl0114/N) ; 
Nu58: (AMOZ7S03/16/N) 
Nu59: (74532/14/N) : 
Hu6: ( 64Kx8/ 281t16W) 
l/u60: (74$253116/N) ; 
Nu6l: ( 145373120/N) ; 
liu52: (745373120/N) : 
Hu63: (16R6/20/N) ; 13,18,19 
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l/u64: ( 74S00/14/N) ; 
l/u65: (OSCILLATOR/14/N) 
l/u66: (AH02901C/40/J6W) 
Hu67: (AMD2901Cl40/J6W) 
Hu68: (AMD2901Cl40/J6W) 
H1169: (AMD2901C/40/J5W) 
Hu7: (745280/14/N) ; 3,5 
Hu70: (AM02950128/J6W) ; 

1,2,3,4,5,6,9,10,11,12,13 
31,33,34 
31,33,34 
32,35 
31,33,34 

Hu71: (AMD2752/122/N4W) 13, 14, 15 
Hu72: (AM027Si9/20/N) ; 
l/u73: (AMD21S27/22/N4W) 13,14,15 
l/u74: (AMD27S27/22/N4W) 
Hu/5: ( 745374/20/N) ; 
llu76: (AMD25510/16/N) ; 
//u77: (AMD25Sl0/16/N) ; 
llu78: (93422122/F4W) ; 
//u79: (93422122/F4W) ; 
#u8: (Spare20/20/J) ; 1,2,3,4,5,6,7,8,9,11,12,13,14,15,16,17,18,19 
Hu80: (93422/221F4W) 
//u81: (93422122/F4W) 
Hu82: ( 74376116/N) ; 
Hu83: (74376116/N) ; 
Hu84: (74Sl0/141N) ; 
Hu85: (74S3/4/20/N) ; 
Hu86: (74S240/20/N) ; 
Hu87: (74Sl821l6/N) ; 5,6,7,10 
Hu88: (74S2u7/16/N) ; 
//u89: (AMD25SI0/161N) ; 
Nu9: (745280114/N) ; 3,5 
Uu90: (AMD25SI0/16/N) 
llu91: (AMD25S09/16/N) 
Hu92: ( 745257116/N) ; 
Uu93: (AMD25S09/16/N) 
#u94: (74276120/N) ; 
#u95: (74S00/14/N) ; 
Hu96: (745244/20/N) ; 
Hu97: (74ALS5/6120/N) 
llu98: (74ALS576/20/N) 
#u99: (74ALS580/20/N) 
Ii 

CALIBRATE: <1> ; INSTALL welder nose, board wiring side up •.• 
llTopRight {O. O} #Topleft {O' O} H1 {O' O} 

12BitCarry: <382> (196) 
llU87.9o {204,92} 

12BitGen': <364> ( 148) 
Hu87.14i {204,72} 

12BAtProp': <337> (140) 
Hu87.15i {204,68} 

lBitBrEn': <324> (100) 
llu34.7i {220,168} 

2BitBrEn': <44> (88) 
llu36 .14o {124, 176} 

2xC1 k': <31> ( 1052) 
Hu73.16i {916, 168} 
llu82.9i {44,228} 

48itBrEn': <53> (228) 
llu56.15i {312,148} 

4BitCarry: <328> (288) 
llu66.29i {52,108} 

48itGen': <326> (108) 
Hu87.3i {192,72} 

4BitProp': <318> (92) 
Hu87.4i {192,76} 

88 itCarry: <299> (248) 
llu67.29i {80,108} 

8BitGen': <371> (172) 
//U87.li {192,64} 

flu68.29i {24,108} 

l/u67.32o {80,96} 

llu67.35o {80,84} 

llu35. 150 {124' 172} 

llu45. 7i {188, 168} 

llu74. 16i {896, 168} 
llu83.9i {28,228} 

llu56. 1i {300, 144} 

#u87. 120 {204,80} 

l/u69. 320 {108,96} 

flu69. 350 {108. 84} 

llu49. lOi {124' 80} 

llu66.32o {52' 96} 

#u24.7i {204,168} 

#u31.12o {280,176} 
#u94.8i {32,172} 

#u36.13o {124,180} 

Uu34.12i {232,160} 

Uu87,11o {204,84} 

111 {0,0} 

Hu70.24i {296,216} 
Nu94.13i {44,172} 

Hu34.15i {232,148} 
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(/ 
8BitProp': <366> (156) 

//u87 .2i {192,68} llu66 350 {52,84} 

aD 0: <165> (844) 
llu68. Ii {0,88} llu66. Ii {28,88} //u6 I. 7 i {56,88} Nu69.7i {84,83} 
ilu86. 11 i {140,16} Hu48. 4 i {176, 16} llu60. 15 i (220,68} iluZ5.16o {812,80} 

aD. 0' : <179> (88) 
llu86. 3o {128, 72} llu48. 1 i {176,64} //u60.11 {208,64} 

aD .1: ( 164) ( 824) 
11u68. 5i (0. 80} llu66. 5 i {28' 80} llu6 I. 5 i {56,80} llu69. 5 i {84,80} 
Hu60. 2 i {2 08. 68} llu25.19o {812,68} 

ADlO/: <198> ( 388) 
ilu108.19o {188,204} llu97.19o {156,204} E128 {0,4} 

ADU/: <418> ( 340) 
ElJO (8,4} Hu 112. 130 {124,228} 

AD12/: <417> (328) 
E132 {16,4} llul 12. 140 {124,224} 

AD13/: (410> (316) 
E134 {24,4} //u 112. 150 {124,220} 

AD14/: <422> (356) 
E257 {4,8} llul 13. !Jo {140,228} 

AD 15/: <420> (348) 
E258 (8,8} 11u113. 140 {140, 224} 

AD16/: (450) (584) 
E255 {508,4} llul 13 .15o {140,220} 

AD17 I: <421> (348) 
E256 (0,8} llull3.16o {140,216} 

ADRO: <327> (108) 
#ul12.4i {112,212} llu40. 7o { 48, 168} 

ADRO/: <387> (216) 
El57 {116,4} l/u112.17o {124,212} 

ADRl/: <183> (312) 
#ul09.12o {204,232} ilu98.12o {172,232} El58 {120,4} 

('' 
_J 

ADRZI: <181) ( 320) 
Hu109.13o {204,228} llu98. !Jo {172,228} E155 {108. 4} 

ADRJ/: <184> (312) 
llu 109 .14o {204, 224} llu98. 140 {172' 224} El56 {112,4} 

ADR4/: <188> (320) 
#u109.15o {204,220} llu98. !So {llZ,220} E15.1 {100,4} 

ADR5/: <185> (312) 
Hu 109. !60 {204,216} Hu98.16o {172,216} E154 {104,4} 

ADR6/: <189> ( 320) 
#ul09.17o {204,212} llu98.17o {172,212} E151 {92,4} 

ADR7/: <186> (312) 
#u 109 .18o {204,208} llu98. 180 {172. 208} E152 {96,4} 

ADR8/: <190> ( 320) 
Hul09.!9o {204,204} llu98.19o {172. 204} E149 {84,4} 

ADR9/: < 193> (328) 
#ul08.12o {188,232} llu97 .12o {156. 232} El50 {88,4} 

ADRA/: <196> (336) 
flu 108. !Jo {188,228} llu97 .13o {156. 228} E147 {76,4} 

ADRB/: <194> (328) 
llu108.14o {188,224} #u97.14o {156,224} E148 {80,4} 

ADRC/: <197> (336) 
Hu108.15o {188. 220} #u97 .15o {156,220} E145 {68,4} 

ADRD/: <191> ( 328) 
//ul08.!6o {188,216} Hu97.16o {156, 216} El46 {72,4} 

ADRE/: <195> ( 336) 
flu108.17o {188,212} llu97.17o {156,212} E 143 {60,4} 

ADRF/: <192> ( 328) 
Hu108.18o {188,208} llu97. 180 {156,208} £144 {64,4} 

aF. 0: <160> ( 796) 
#u68. 27i {24,116} #u66.27i {52,116} l/u67.27i {80, 116} l/u69. 2 7 i {108. 116} 

c #u25.9o {800,96} 

aFh. 1: <258> ( 212) 
#u68.28i {24,112} llu6 7. 28i {80, !12} Hu37.10o {168,180} 

aFh. 2: (260> (224) 
Hu68.26i {24,120} llu67.26i {80, 120} Hu37.12o {184. 184} 

aFl. 1: <264> ( 776) 
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() llu66.28i {52,112} llu69.28l {108' 112} llU25.12o {812,96} 

afl.2: <248> (796) 
Hu66.26i {52,120} Hu69.26i {108' 120} Nu49.9i {124,84} Hu25.15o {812,84} 

AltUoot: <332> (128) 
C505 { 484, 44} llu47. 11 i {556' 100} 

AltUAddr: <419> (348) 
llu40.15o {64,172} flu92. 1 i {304, 64} 

aSh.O: <269> (220) 
Hu68.14i {O, 116} Hu67.141 {56' 116} #u37. 7o {108, 168} 

aSh.1: <251> (228) 
Hu68.13i {O, 112} llu67.131 {56' 112} /lu37.8o {168, 172} 

aSh.2: <252> (236) 
llu68.12i {0,108} Hu67.12i {56' 108} llu37. 9o {168,176} 

aSl.O: <269> (820) 
llu66.14i {28' 116} llu69.14i {84, 116} Hu25. 2o {800,68} 

aSl.1: <267> (804) 
llu66. 13 i {28' 112} llu69.13i {84' 112} Nu25. 5o {800,80} 

aSl.2: <265> (796) 
Hu66. 12 i {28' 108} llu69.12i {84' 108} llu25. 60 {800,84} 

Bank.O: <210> (352) 
llu28.1i {428,144} Hu23.2o {396,148} Hu33.2i {332,148} C30J {188,40} 

Bank.1: <233> (368) 
llu28.2i {428,148} Hu23.5o {396,160} llu33.5l {332,160} CJ04 { 192 '40} 

Bank.2: <232> (368) 
#u28.3i {428,152} Hu23.6o {396,164} llu33.lli {344,164} C305 {196 '40} 

Bank.3: <133> (716) 
llu10.2i {752,148} llull.2i {724,148} llu12. 2i {696, 148} llul4.2i {668,148} 
Hu13.2i {640,148} Hu15.2i {612,148} f/u6.2i {584,148} #u4.2i {556,148} 
llu5.2i {528,148} Hu3. 2 i {500, 148} Hu2.2i {472,148} #ul. 2 i ( 444, 148} 
Hu28.4i {428,156} llu23.9o {396,176} #u33.14i {344,152} C306 {200, 40} 

BCLK: <456> (624) 
#u31.13i {280,172} llu73.9o {900,176} 

C~: BCLK/: <394> (604) 
llu94.3i {32,152} llu31.7o {268, 168} £113 {452,0} , 

BHEN: <297> (72) 
llu112.5i {112,216} llu39. 140 {144, 176} 

BHEN/: <452> (600) 
E12 7 {508, O} llu112.16o {124,216} 

Bl ankM?': (428> (416) 
C511 {508,44} llu30. 190 {252' 204} 

Boot': <7> (624) 
llu105.li {64,200} Hu105.2i {64, 204} #r1.6i {300,220} C507 {492,44} 

BPRN/: <423> (932) 
ilu94.2i {32,148} E115 {460,0} Hu106.9i {732,84} 

BUSY: <446> (544) 
#u31.5o {268, 160} llul06.10i {732,80} 

BUSY/: <400> (624) 
llu105.6o {64,220} llu31.15i {280,164} £117 {468,0} 

c. ()': <398> ( 268) 
llu42.2i {380,148} llu57.8o {172,88} 

c. l: (404> (296) 
f/u42.5i {380,160} Hu57.6o {160,84} 

C.2: <338> (140) 
llu42.11i {392,164} /lu46.6o {252,164} 

C.3: <361> ( 144) 
llu42.14i {392,152} #u46.8o {264,168} 

Carry In: <5> (208) 
llu60. 11 i {220' 84} //u60.12i {220,80} llr2.1o {224,64} Hu60.4i {208, 76} 
Hu87.13i {204, 76} #u48.8o {188,88} llU48.llo {188,76} llu48.5i {176,80} 
llu69. 291 {108,108} 

Carryout: <305> (276) 
llu68.33o {24,92} Hu60.10i {220,88} llu34.14i {232,152} 

c Cln: <120> (704) 
Hu86.15i {140,84} ilu64.2i {288,68} #u79.18i {368,80} llu80.18i {388. 80} 
llu78.18i {408,80} #u81.18i {428,80} llu27.5o {816,80} 

Cln•PC16X': <309> (208) 
//u48.13i {188,68} Nu49.1 i {112,64} llu35.12o {104,184} 

Cin•PC16Z': <372> (176) 
Hu40. lOo { 48, 180} Hu49.2i {112,68} 
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(~ 
Clk' a: <89> (98'1) 

llu29. 11 i {844.100} llu27. 11 i {828' 100} //u25. 11 i {812,100} llu26. ll i {796' 100} 
//u22.1li {424,180} l/u23.11 i {408,180} //u31. !Bo {280,152} llu69.15 I {84, 120} 

/ llu67.15i {56,120} Hu66.15i {28,120} ilu68. 15i {0,120} 

Clk'b: <121> (748) 
llu71.16i {796,168} Hu31.16o {280. 160} //u37.16i {184, 168} llu41.16i {164. 168} 
llu39.16i {144, 168} llu36. 16i {124,168} //u35.16i {104,168} llu38. 161 {84, 168} 
Hu40.16i {64, 168} 

Clk'c: <91> (1088) 
/lu70.20i {296,232} llu31. 140 {280, 168} llu50.lli {156,100} //u93. 9i {332. 92} 
l/u91.9i {348,92} llu115.9i {444,92} llu52.li {800,144} //u63.li {816,144} 
Hu75.lli {860,180} //u85. ll i {876,180} 

Cl rlntTrap': <199> ( 804) 
Hu94.17i {44,156} /lu38.9o {68,176} llU71. 5i {780,160} llu52.2i {800,148} 

Cyclel: <334> (788) 
llu74.12o {896,184} //u71.6i {780,164} Hu84.1 i {640,64} C446 {248. 44} 

Cycle2: <204> (940) 
llu74.13o {896,180} ilu37.5i {168,160} llu45.2i {188,148} C445 {244,44} 

Cycle3: <385> (948) 
llu74.14o {896, 176} llu37. 4i {168, 156} C448 {256, 44} 

CycleX': <383> (196) 
HU35.10o {88,180} /lu57.13i {172,68} 

CycleY': <373> (180) 
llu38.15o {84, 172} Hu57. 2i {160, 68} 

DATO/: <350> (408) 
Hul00.91 {80,232} llull1.12o {220,232} El 73 {180,4} 

DATl/: <344> ( 400) 
llu100.8i {80. 228} l/u111.13o {220. 228} E174 {184,4} 

DATZ/: <351> (408) 
Hul00.71 {80. 224} /lulll. 140 {220,224} El71 {172,4} 

DATJ/: <345> (400) 
llu100.6i {80,220} llu111.15o {220,220} E172 {176,4} 

DA T4/: <352) (408) 

C' l/ul00.5i {80,21G} //u111.16o {220,216} E169 {164, 4} 

DAT5/: <346> (400) . l/ul00.4i {80,212} ilulll.17o {220,212} E170 {168,4} 

DAT6/: <353> (408) 
llu100.3i {80. 208} #ulll. 180 {220,208} El67 {156. 4} 

DAT7/: <347> (400) 
Hu100.2i {80. 204} /lulll. 190 {220,204} E168 {160. 4} 

OATS/: <354> ( 420) 
llullO .12o {236, 232} ilu99.9i {96,232} El65 {148,4} 

DAT9/: <355> (420) 
llullO .13o {236, 228} #u99.8i {96. 228} E166 {152,4} 

DATA/: <348> (404) 
llu110.14o {236,224} /lu99.7i {96,224} E163 {140,4} 

DATB/: <349> ( 404) 
#u110.15o {236,220} #u99.6i {96,220} E164 {144,4} 

DATC/: <342> (388) 
#ull0.160 {236,216} llu99.5i {96,216} E161 {132. 4} 

DATO/: <343) ( 388) 
Hu110.17o {236,212} ilu99.4i {96,212} E162 {136, 4} 

DATE/: <339> (372) 
#ullO .18o {236, 208} llu99.3i {96,208} E159 {124, 4} 

DATF/: <340> (372) 
Hu110.19o {236,204} llu99.2i {96. 204} E160 {128,4} 

DCPOl.sil+l: <236> (48) 
#u67.16i {56,124} #u68.21o {24,140} 

DCP01.s11+2: <272> (60) 
#u67.8i {56,92} #u68. 9o {0, 96} 

DCPO 1. s i1 +3: (271> (60) 
llu69.8i {84,92} #u66.9o {28, 96} 

DCP01.sil+4: <237> (48) 

c llu69.16i {84,124} #u66. 2 lo _{52, 140} 

DCP02.sil+l: <4> (88) 
#u49. 3o {112. 72} llU49.4i {112. 76} llu48.9i {188,84} 

DCP02.sil+2: <223> (44) 
#u50.3i {144,72} ilu49.6o {112,84} 

DCP02.si1+3: <290> (68) 
Hu48.12i {188,72} llu86.5o {128, 80} 
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0 DCP03.sil+l: <35> (16) 
llu92.4o {304,76} /lu93. 4i {320. 76} 

DCP03.sil+2: <129> (24) 
nu92. 7o {304,88} l/u93. 5 i {320. 80} 

DCP03.s11+3: <135> (28) 
Hu92. 9o {316, 92} llu93. 121 {332,80} 

DCP03.sil+4: <97> (20) 
llu92. 120 {316,80} llu93.13i {332. 76} 

DCP03.sil+5: <116> ( 140) 
Hu81.20i {428,72} llu78. 20i {408,72} llu80.20i {388,72} llu79.20i {368,72} 
llu64.3o {288, 72} 

DCP04.sil+l: <51> ( 196) 
Hul01.3i {480, 72} Hu102.3i {464,72} Uu64. 80 {300, 88} 

DCP04.sil+2: < 110> ( 88) 
Uu104.2i {512,68} #ul14. 1i {448,64} Hu115.2o {432,68} 

DCP04.sil+3: <209) (108) 
Hul04.41 {512. 76} Hull4.2i {448,68} Hu115.7o {432,88} 

DCP04.si1+4: <112> (92) 
Hul04.6i {512,84} llu 115. lOo { 444, 88} llu114.3i { 448, 72} 

DCP04.sil+5: <27> (92) 
Hul04.8i {512,92} /lull4.4i {448,76} llull5.15o {444,68} 

DCP04.si1+6: <408> (312) 
llu50.4i {144,76} llul 14. 60· {448,84} 

DCP06.sil+l: <39> (36) 
llu54.3i {736,72} /lu62. 2o {752, 68} Hu61. 2o {768, 68} 

DCP06.sil+l0: <437> (472) 
llu64. llo {300, 76} l/u54.lli {748, 100} 

DCP06.sil+11: <443> (532) 
llu50.13i {156,92} llu51. 140 {684. 88} 

DCP06.sil+l2: <445> (540) 
llu50.8i {144,92} Hu51. 130 {684, 92} c·, DCP06.sil+l3: <380> (572) 
Hu51.18i {684, 72} Hul04.lll {524,100} llu50.9o {144,96} 

DCP06.si1+14: <442> (528) 
llu51. 7o {612 ,88} llu50. 7 i {144,88} 

DCP06.sil+l5: <441> (504) 
llu50.14i {156,88} /lu53.6o {656. 84} 

DCP06.sil+2: <38) (36) 
llu54.4i {736, 76} llu62. 5o {752. 80} llu6 l. 5o {768, 80} 

DCP06.sil+3: <Jl> (36) 
llu54. 7i {736,88} llu62. 60 {752. 84} llu61. 60 {768. 84} 

DCP06.si1+4: <36> (36) 
l/u54.81 {736,92} llu62.9o {752. 96} llu61. 9o {768,96} 

DCP06. si1+5: <43> ( 36) 
llU54.131 {748, 92} llu62. 120 {764, 96} l/u61.12o {780,96} 

DCP06.si1+6: <42> (36) 
llu54.14i {748,88} llu62. 150 {764,84} llu61. 150 {780,84} 

DCl>06.sil+7: <41> ( 36) 
llu54.17i { 148, 76} llu62.16o {764,80} llu61. 160 {780,80} 

DCP06.si1+8: <40> (36) 
llu54.18i {748,72} llu62.19o {764,68} Hu61.19o {780,68} 

DCP06.si1+9: <49> (152) 
llu61. 11 i {780, 100} llu62. lli {764, 100} llu53. 3o {656, 72} 

DCP07.sil+l: <473> (884) 
Hui .13i {28, 148} llU19.6o {848,84} 

DCP07.sil+2: <474> (904) 
llUl.121 {28, 152} llu16.6o {864, 84} 

DCP07.sil+3: <475> (924) 
llu7 .11 i {28, 156} llu2 l. 60 {880, 84} 

DCP07.si1+4: <476> (944) 
llU7 .101 {28, 160} l/u18.6o {896,84} 

c DCP07.sil+5: <136> (28) 
#u7.9i {28,164} llu9.6o {O, 164} 

' 
DCP07.si1+6: <224> (44) 

Hu94.19i {44,148} #u7. 60 {16,164} 

OCP09.sil+l: <312> (84) 
l/u45. 60 {188. 164} #u46.li {252,144} 
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(~' 
DCP09.silt!O: <389> (232) 

., llu56.7o {300,168} //u5 7. 4 i {160,76} 

/ DCP09.sil+\l: <390> (232) 
#u56.9o {312,172} #u57.10i {172. 80} 

DCP09.sil+\2: <239> (48) 
llu59. 1 i {284, 144} //u58.5o (316,160} 

ocpog.s11+2: <302> (76) 
#u24.6o {204,164} llu46.13i {264, 148} 

DCP09. sil+J: <227> (44) 
#u34.6a {220,164} llu46.9i {264,164} 

DCP09. s i 1 +4: <319> (92) 
#u95.6a {236,164} l/u58. 3 i {316, 152} 

DCP09.sil+5: <JO> (536) 
llu59. Si {284,160} Hu59.2i {284,148} llu59. 13 i {296,148} #u59.10i (296. 160} 
/Jul06.6a {720,84} 

OCP09.si1+6: <226) (44) 
1Ju59.4i {284, 156} nu58. 7o {316, 168} 

DCP09.sil>I: <213> (40) 
llU59.9i {296,164} l/u58. 9o {328,172} 

DCP09.sil+8: <225> (44) 
1Ju59. 12 i {296,152} Hu58.lla {328,164} 

DCP09.sil+9: <221> (564) 
l/u95.5i {236,160} #u31.3a {268,152} lu106.5i {720,80} 

DCPlO. s il +1: <238> (48) 
llu22.8i {412,172} llu32.12o {376,160} 

DCPlO.sil+lO: (253> (56) 
#u23. 7i {396,168} llu33. 9o (344, 172} 

DCPlO.sil >11: <303> (76) 
liu23.4i {396,156} l/u33. 7o {332,168} 

DCP10.silr12: <291> (68) 
llu23.3i {396,152} llu33. 4o {332. 156} 

(: 
DCP\O. s 11 +13: <274> (60) 

llu42.4a {380,156} Hu22. 131 {424, 172} 

DCPIO.sil+H: <228> (44) 
#u42.7a {380,168} l/u21. 14i { 424. 168} 

DCP10.sil+15: <240> (48) 
#u42.9a {392,112} Hu22.17i {414, 156} 

DCP10.sil+16: (215> (40) 
llu42.11o {392,160} llU21. 18i {424, 152} 

DCPlO. sil+17: <58> ( 340) 
1/1122. 1; {412,144} #u23.li {396, 144} llu86.7o {128,88} 

DCP10.sil+2: <214> ( 40) 
llu22. Ii {412,168} llu32. 9o {376, 172} 

DCP10.si1+3: <273> (60) 
llu22.4i {412,156} Hu32. 7o {364,168} 

DCP10.sil+4: <247> ( 52) 
l/u22. Ji {412,152} #u32. 4a {364, 156} 

DCP10.sil+5: <254> (56) 
/lu44. 120 {360, 160} llu23.18i {408, 152} 

DCPlO.sil+G: <284> (64) 
llu44.9a {360,172} llu23. 17i {408, 156} 

DCP10. s il+7: <275) (60) 
#u44. 7o {348,168} llu23.14i {408, 168} 

DCP10.sil+8: <304) (76) 
llu44.4o {348,156} #u23.13i {408,172} 

DCP10.sil+9: <283> (64) 
llu23.8i {396,172} llu33. 120 {344. 160} 

DCP12.sil+1: <143> (376) 
llu104.17i {524' 76} llu71.7o {780,168} llu71.19i {796,156} 

DCP12.sil+10: <285> (64) 
llu63. 7i {816,168} Hu75.19o {860,148} 

DCP12. s il+ll: <177> (32) c #u63.12a {828,176} #u52.8i {800, 172} 

, 
DCP12.sil+12: <105> ( 20) 

lu75.3i {848,152} #u85. 2o {864,148} 

DCP12.si1+13: <104> (20) 
Hu75.4i {848,156} llu85. 5o {864, 160} 

DCP12.silt14: <103> (20) 
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Hu75.7i {848,168} llu85. 60 {864,164} c:: DCP12.sil+15: <102> (20) 
llu75.8i {848,172} l/u85.9o {864,176} 

DCP12.sil+16: <101> (20) 
llu75.13i {860, 172} llu85. 120 {876, 176} 

DCP12.sil+17: <100> (20) 
llu75.14i {860,168} llU85.15o {876, 164} 

DCP12.sil•18: <99> (20) 
llu75 .17i {860, 156} //u85. 160 {876, 160} 

DCP1Z.sil+19: <98> (20) 
llu75.18i {860,152} Hu86.19o {876,148} 

DCP12.si1+2: <211> (376) 
llu104.151 {524,84} llu71.Z0i {796,152} Hull.Bo {780,172} 

DCP12.sil+3: <256> (56) 
llu75. 9o {848, 176} llu52. 7 i {800. 168} 

DCP12.si1+4: <242> (48) 
llu75. 60 {848, 164} //u52. 6i {800, 164} 

DCP12.si1+5: <241> (48) 
llu75. 5o {848, 160} /lu52. 5i {800,160} 

DCP12.sil+6: <255> (56) 
//u75.2o {848, 148} //u52.4i {800,156} 

DCP12.sil+7: <286> (64) 
Hu63.4i {816,156} //u75.12o {860. 176} 

DCP12.sil+8: <244> (48) 
nu63. 5i {816, 160} llU75.15o {860. 164} 

DCP12.sil+9: <243> (48) 
Uu63. Si {816, 164} l/u75.16o {860. 160} 

DCP13.sil+l: <127> (976) 
Hu73.21i {916,148} /lu74.21i {896. 148} Hu74.9o {880,176} Hu72.3i {0,208} 

DCP13.sil•10: <207> (36) 
Hu83.10i {28,224} llu72.9o {0,232} 

c~ DCP13.si1+11: <125> (968) 
Hu72.4i {0,212} llu74. lOo {880. 180} llu74.li {880,144} Hu73.li {900,144} 

DCP13.sil•12: <3> (48) 
Hu94. 60 {32, 164} /lu83.15i {28,204} llu83.14i {28,208} 

DCP13.sil+l3: <118> (492) 
Hu95. llo {248, 156} llu84.4i {640. 76} llu84.9i {652,84} 

DCP13.sil+l4: <26> (76) 
llu72. llo {12, 236} l/u82.7i {32,224} llu82.10i {44,224} l/u32.2i {32,204} 

DCP13.sil+15: <25> (56) 
llu72. 7o {O, 224} llu83.6i {16,220} llu83.3i {16,208} /lu83.lli {28,220} 

DCP13.sil+16: <178> (32) 
Hu83.2i {16,204} llu72. 60 {O, 220} 

DCP13.si1+17: <472> (768) 
llu94. 41 {32, 156} llu106.8o {732,88} 

DCP13.sil+18: <461> (644) 
l/u96. 21 {560, 68} llu107.13o {60,212} 

DCPt3.si1+19: <469> (640) 
llu96. 41 {560, 76} llu107.12o {60,216} 

DCP13.si1+2: <126> (968) 
llu73.20i {916,152} llu74.20i {896,152} llu74.8o {880,172} llu72.2i {0,204} 

DCP13.sil+20: <458> (636) 
Uu96.6i {560,84} llul07. llo {60. 220} 

DCP13.si1+21: <457> (632) 
//u96.8i {560,92} llu107.10o {60. 224} 

DCP13.sil+3: <124> (960) 
llu73.19i {916,156} llu74. 19i {896. 156} llu74.7o {880,168} llu72.1i {0,200} 

DCP13.si1+4: <229> (44) 
llu82.3i {32,208} llu72. 120 {12,232} 

OCP13.sil+5: <137> (28) 
Uu82.6i {32,220} llu72. 130 {12,228} 

c- OCP13.si1+6: <208> (36) 
Uu82 .11 i { 44. 220} llu72. 140 {12,224} 

DCP13.si1+7: <2> (44) 
nu94. 150 {44, 164} Hu82.15i {44, 204} l/u82 .14i {44,208} 

DCP13.sil+8: <122> (944) 
llu73. 4 i {900, 156} Hu74.4i {880,156} 11ua2. 130 {44,212} #u72.17i {12,212} 
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c) DCP13.sil+9: <106> (20) 
Hu83. 7i {16,224} l/u72.8o {0,228} 

DCP14.s il+t: (46> (100) 
Hull 1.11 i {220,236} llullO .11 i {236. 236} Hu95. 3o {236,152} 

OCP!4.oi1+2: <54> (240) 
Hu95.8o {248,168} llu109 .11 i {204. 236} Uu108.lli {188,236} llu98.11 i {172. 236} 
#u97.lli {156,236} llull3 .1 i {128. 200} 1111112. 1 i {112,200} 

DCP15.sil+l: < 16> ( 496) 
Hu31.8i {268,172} Hu53.9i {668,84} l/u53. llo {668' 76} 

DCP15.si1+2: <379> (188) 
Hu64.6o {288,84} Hu30. lli {252. 236} 

DebAFul l: <397> ( 656) 
#u47.15i {556,84} C435 {204. 44} Hu70.llo {272,240} 

DebBfull: <391> (616) 
nu47.17i {556,76} C436 {208. 44} Hu70.5o {272,216} 

DebData.O: <414> (320) 
C427 {172,44} Hu70 .18o {296. 240} 

DebDaLa.l: <413> (320) 
C428 {176, 44} #u70.17o {296. 244} 

DebData.2: <412> (320) 
C429 {180, 44} llu70. 160 {296. 248} 

DebData.3: <411> (320) 
C430 {184, 44} Hu70.15o {296. 252} 

DebData.4: <403> (292) 
C431 {188,44} llU70,14o {2 72. 252} 

DebData.5: <401> (284) 
C432 {192, 44} llu70.13o {272,248} 

DebData.6: <399> (268) 
C433 {196,44} Hu70. too {2 72. 236} 

DebOata.7: <395> (260) 
C434 {200,44} Hu70.9o {272,232} 

C' dGood IBO i sp: <212> ( 40) 
C424 {160,44} llu50.16o {156. 80} 

Dolt: (415> ( 784) 
Hu74.15o {896,172} llu53.10i {668,80} C444 {240,44} 

DP.O: <425> (408) 
C5 06 { 488, 44} Hu30. 20 (240. 204} 

DP.1: (431> (428) 
C508 {496,44} llU30.50 {240, 216} 

DP.2: <434> ( 440) 
C510 {504, 44} llu30.6o {240,220} 

DP.3: <430> (424) 
C512 {0,48} llu30. 9o {240, 232} 

E"C2Funs: <367> (660) 
llu51.16i {684,80} llu95.13i {248, 148} Hu50.15o {156,84} 

EnU: <117> (448) 
llu79.17l {368,84} llu80.171 {388,84} llu78.171 {408,84} Hu81.171 {428,84} 
/lu27 .60 {816,84} 

F.0: <393> (252) 
#u34.4i {220,156} Hu68.31o {24,100} 

FeqO: <144> (416) 
Hr3. lo {272,64} /lu34.3i {220,152} /lu86.11 i {140. 100} llu69. llo {84, 104} 
#u67.11o {56,104} Hu66. llo {28, 104} Hu68. llo {0,104} 

FneO: <360> ( 144) 
Hu34.2i {220,148} Hu86.9o {128,96} 

Fo rceBankO: <438> ( 488) 
#U71.12o {796, 184} /lu33.15i {344, 148} 

fX.O: <333> (604) 
llu27 .12o {828,96} llu106.4i {720. 76} /lu58.2i {316,148} 

fX. 1: <448> (572) 
#u58.1i {316,144} Hu27 .15o {828,84} 

fX. 2: <447> (568) 
/lu58.15i {328,148} llu27.16o {828, 80} c . fX. 3: <449> (584) 
/lu58.14i {328,152} #u27.19o {828. 68} 

fY .0: (406> (304) 
#u29.2o {832,68} l/u88.2i {528,68} 

fY.1: <71> ( 724) 
#u45.9i {200,172} #u24. 9i {216, 172} /lu34. 9i {232,172} llu88.51 {528,80} 
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('> 
llu29.5o (832,80} 

fY.2: <70> (716) 
_/ llu45. lOi {200, 168} Hu24.10i {216. 168} llu34.10i {232,168} Hu56.2i {300,148} 

llu88. 11 i {540, 84} llu29.6o {832,84} 

fY.3: <72> (748) 
llu45.11i {200,164} llu24.lli {216. 164} Uu34.lli {232,164} llu56 .14i {312,152} 
llu88.14i {540,72} /lu29.9o {832,96} 

fZ.O: <416> (328) 
l/u29.12o {844,96} llu47.2i {544,68} 

rz .1: <407> (308) 
llu29.15o {844,84} llU47.41 {544,76} 

fZ.2: <59> (352) 
/lu47. 6i {544,84} llu76.9i {588, 92} l/u77.9i {604,92} llu89.91 {620,92} 
llu90. 9i {636,92} //u43. 1 i {688,64} ou29.16o {844,80} 

rz .3: <56> ( 324) 
//u47. 81 {544,92} llu76.10i {588. 88} llu77.10i {604 ,88} Hu89.101 {620. 88} 
Hu90.10i {636,88} Hu29. 190 {844. 68} 

GNO: <13> (22312) 
Hu65.7i {256,224} l/u30. lOi {240,236} l/ullO. lOi {224,236} llulll.lOi {208' 236} 
llul09.10i {192,236} llul08. lOi (176,236} llu98.10i {160' 236} //u97.10i {144,236} 
llu113.10i {128,236} llul12.10i {112,236} llu99.10i {96,236} Hul00.101 (80,236} 
llu105.7i {64,224} llul07.8i {48, 228} Hu82.8i {32.228} llu83.81 {16,228} 
llu72.10i {0,236} //u73.lli {900,184} Hu74.lli {880,184} llu85.10i {864' 180} 
//u75.10i {848, 180} llu63.10i {816, 180} llu52.10i {800,180} llu71.111 {780,184} 
Hu 10. 14 i {752. 196} Hull.14i {724, 196} llul2.14i {696,196} //Ul4.14i {668' 196} 
#u13.14i {640,196} //ul5.14i {612,196} llu6.L4i {584,196} Hu4.14i {556, 196} 
llu5.14i {528,196} Hu3.14i {500,196} #u2.141 {472,196} /lul.141 {444,196} 
llu28.10i {428,180} llu22.10i {412,180} llu23.10i {396 .180} llu42.8i {380,172} 
llu32.8i {364,172} llu44.8i {348,172} nu:IJ.8i (332. 172} llu58.8i {316, 172} 
llu56.8i {300,172} #u59. 7i {284,168} Hu31.10i {268,180} llu46.7i {252,168} 
llu95.7i {236,168} Hu34.8i {220,172} Hu24.8i {204,172} llu45.81 {188,172} 
//u37.lli {168,184} llu41.11i {148,184} Hu39.11i {128,184} #u36 .11 i {108, 184} 
l/u35.lli {88,184} Hu38. 11 i {68, 184} Hu40. ll i {48, 184} //u94.10i {32' 180} 
llu7. 7 i {16' 168} llu9.7i {0,168} Hu18. Ii {896,88} #u21.7i {880,88} 
llU16.7i {864,88} llu19. 7i {848,88} //u29.10i {832,100} Hu27.10i {816. 100} 
llu25.10i {800' 100} llu26. lOi {784,100} llu61.10i {768,100} Hu62.10i {752. 100} 
llU54.10i {736,100} #11106. 7i {720 '88} Hu55.8i {704,92} 111143. Si {688, 92} 
llu51.10i {612,100} #u53. 7 i {656. 88} #UM. 7i {640,88} //u90.8i {624,92} 
llu89.81 {608,92} llu77.8i {592,92} !iu76.8i {576,92} Hu96.10i {560' 100} 

C" 
llu47.10i {544,100} llu88.8i {528,92} llt:104. 10·1 {512,100} Hul03.10i (496,100} 

.,__,- .' 
11u101.8i {480,92} llu102.8i {464,92} //u114.10i {448.100} llu115. Si {432,92} 
Hu81.8i {412,92} llu78.8i {392,92} //u30.8i {312,92} llu79.8i {352,92} 
/lu91.8i {336,92} Hu93.8i {320,92} nun.a; {304,92} llu64.7i {288,88} 
llu60.8i {208,92} #u87.8i {192,92} //u48.7i {176,88} llu5 7. 7 i { 160' 88} 
//u50.10i {144,100} //u86. lOi {128' 100} Hu49. 7i {112,88} Hc97.lo {336,260} 
Hc98.lo {320,260} //c99. lo {304,260} llclOO.lo {272,260} llcl01.lo {288,260} 
llcl02.lo {256,260} #cl03.lo {240,260} Hc104.lo {208,260} #cl05.lo {224,260} 
llcl06.lo {192,260} #cl07.lo {176,260} /lc108.lo {144,260} ncl09.lo {160,260} 
llcllO.lo [128,260} //clll.lo {112,260} #cll2.lo {96,260} llcll3.lo {48,260} 
llcl14.lo {64,260} Hc115.1o {80,260} llc66.lo {464,256} nc67.lo {480,256} 
llc68. lo {512,256} #c69.lo {496,256} f/c70.lo (528,256} Hell.lo {544,256} 
Hc72.lo {576,256} llc73.lo {560,256} Hc74.lo {5n2,256} llc75.lo {608,256} 
llc76. lo {640,256} tic/I.lo {624,256} llc78.lo {656,256} Hc79.lo {672,256} 
llc80. lo {688, 256} llc81. lo {32,260} //c82.lo {16,260} //c83.lo {0,260} 
Hc84.lo {880,256} Hc85.lo {896,256} Hc86.lo {864,256} llc87.1o {848,256} 
llc88.lo {816,256} llc89.lo {832,256} //c90.lo {800,256} llc91.lo {784,256} 
llc92.lo {752,256} llc93.lo {768,256} Hc94. lo {736,256} Hc95.lo {720,256} 
llc96. lo (704, 256} #c33. lo {448,256} f/c34.lo {432,256} #c35.lo {416,256} 
Hc36. lo {384, 256} #c37.lo {400,256} llc38.lo {368,256} Hc39.lo {352,256} 
#c40.lo {320,256} llc41.lo {336,256} llc42.lo {304,256} llc43.lo {288,256} 
llc44. lo {256,256} #c45.lo {272,256} llc46.lo {240,256} Hc47.lo {224,256} 
llc48. lo {208,256} llc49.lo {864,200} #c50.1o {880,200} llc51.lo {896,200} 
llc52. lo {16,256} flc53.lo {0,256} llc54.lo {32,256} Hc55.1o {48,256} 
llc56.lo {80,256} llc57.lo {64,256} llc58.lo {96,256} llc59.lo {112,256} 

,/lc60. lo {144,256} Hc61.lo {128,256} llc62. lo {160, 256} #c63.lo {176,256} 
llc64.lo {192.256} #cl. lo {352, 200} llc2.lo {368,200} /lc3. lo {384, 200} 
llc4. lo {416, 200} #c5. lo { 400. 200} /lc6.lo {432,200} Hc7.lo {448,200} 
Hc8. lo { 480, 200} llc9. lo { 464, 200} #clO.lo {496,200} Hell.lo {512,200} 
lie 12. lo {544, 200} llc13.lo {528,200} NcH.lo {560,200} Hcl5.lo {576,200} 
#cl6. lo {592, 200} //cl7.lo {848,200} llc18.lo {832,200} llc19.lo {816,200} 
llc20.1o {784,200} #c21.lo {800,200} llc22.lo (768,200} Hc23.lo {752,200} 
llc24.lo {120,200} #c25. lo {736,200} f/c26.lo {704,200} llc27.lo {688,200} 
llc28.lo {656,200} Hc29.lo {672,200} l/c30.lo {640,200} llc31.lo {624,200} 
llc32. lo {608, 200} El85 {228,4} E186 {232 '4} El76 {192,4} 
El75 {188,4} Ell2 {448,0} El 11 { 444, O} E102 { 408. O} 
ElOl {404, O} C501 {468,44} C450 {264, 44} C449 {260,44} 
C350 {3 76, 40} C349 {372,40} C325 {276,40} C326 {280, 40} 
C425 {164,44} C426 {168,44} C402 {72,44} C401 {68,44} 
C302 {184,40} C301 {180,40} //u8.10i {320,236} llu17 .10i {336,236} 
Hu20.10i {304,236} llu86.19i {140,68} f/u31.19i {280,148} #u50 .1 i { 144, 64} 
llu31.li {268,144} llu70. 22i {296. 224} //ul07.4i {48,212} l/ul07.5i {48, 216} 
llu74.17i (896.164} #U72.15i {12,220} llu73.17i {916,164} llu73.18l {916' 160} 
llu74.18i {896,160} llu52.9i {800,176} //u63.2i {816,148} llu63.3i {816,152} 
Hu63.8i {816,172} llu63.9i {816,176} /lu71.18i {796,160} llu75.ll {848,144} 
llu85. l i {864. 144} .flu71.17i {796, 164} l/u28.15i {440,164} llu28.16i {440,160} c llu28.17 i {440, 156} 11u28.18i {440,152} lu28.19i {440,148} Hu44.3i {348,152} 
//u58.13i {328,156} llu37.6i {168,164} #u37. l8i {184,160} //u37.17i {184' 164} . llu36. 6i {108. 164} llu41.17i {164,164} #u39. l 7i {144' 164} /lu36.17i {124,164} 
llu35.17i {104,164} #u38.17i {84' 164} /lu40.17i {64,164} Hu39.18i {144,160} 
llu39.4i {128,156} llu39.5i {128,160} nu39.6i {128,164} llu40. J8i {64, 160} 
llu40.4i {48,156} #u40.5i {48,160} llU40.6i {48,164} llu41.4i {148,156} 
llu41.5i {148,160} llu41.6i {148,164} llU38.4i {68,156} Hu38.5i {68, 160} 
/lu38.6i {68,164} llu35.2i {88,148} Hu35,3i {88,152} llu35. 4 i {88, 156} 
llu35.5i {88,160} llu35.6i {88,164} #u35.18i {104,160} l/u36.18i {124,160} 
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//u38. 18i {84, 160} 1/u41. !Si {164, 160} l/u7.1i {16,144} Hu29 .1 i {832, 64} 

Ci //t127.li {816,64} Hu25. Ii {800, 64} l/u26. Ii {784, 64} llu43. 3 i {688. 72} 
Hu43.6i {688,84} Hu43. lOi {700,88} Uu43.13i {700,76} Nu51.15i {634,84} 
//u54. li {736,64} Nu9G. 11 i {577., 100} llu96.13i {572 ,92} ilu96 .15i [572,84} 
Hu96.17i {572,76} Nu88.3i {528,72} llu88.6i {528,84} Hu88.10i (540,88} 
llu88.13i {540,76} llu102.2i {464,68} ilu101.2i {480,68} ilul14.15i {460,84} 
Hu81.19i {428,76} Hu78. 19i {408,76} Hu80.19i {388,76} /lu79. 19 i (368,76} 
Uu92.15i {316,68} Hu91.3i {336, 72} Hu91.6i {33fi,84} llu91.lli (348,84} 
l/u91.14i {348,72} Hu69.30o {108,104} //u66.40i {52,64} Hu66.30o {52,104} 
/lu68. 401 {24,64} Hu67.30o {80,104} #u68.30o (24,104} Hu69.40i {108,64} 
Hu67.40i {80,64} 

Good!BDisp: <69> (644) 
llu51. 60 {672 ,84} llu42. 1i {380,144} llu32 .1 i {364. 144} Hu50.17i {156. 76} 

IB.O: <63> (456) 
llu54. 2o {7 36, 68} l/u55. 2i {704,68} llu43. 2i {688,68} llu32.3i {364,152} 

IB.1: <62> (456) 
llu54.5o {736,80} l/u55.5i {704,80} /lu43 .51 {688,80} llu32.6i {364' 164} 

IS. 2: <61> ( 444) 
/lu54.6o {736,84} llu55.11 i {716,84} llu43.11i {700,84} llu32.10i {376,168} 

IB.3: <64> ( 468) 
llu54.9o {736,96} llu55.14i {716,72} llu43.14i {700. 72} #u32.13i {376,156} 

IB.4: <293> (472) 
Nu54.12o {748,96} l/u55.3i {704, 72} l/u42.3i {380,152} 

!8.5: <234> (448) 
//u54.15o {748,84} llu55.6i {704,84} l/u42 .6i {380. 164} 

IB.6: <219) (444) 
llu54.16o {748,80} llu55.10i {716, 88} llu42.10i {392,168} 

IB.7: <218> (444) 
llu54.19o {748,68} llu55.13i {716. 76} llu42.13i {392,156} 

IBDisp: <468> (720) 
l/u38.10o {68, 180} llu51.li {672,64} 

IS Empty': <451> ( 592) 
llu50. 60 {144,84} llu106. 2i {720. 68} 

IBEmptyTrap' : <298> (204) 

C: l/u53. 5 i {656, 80} Hu106.3o {720. 72} #u71.li {780,144} 

IBHigh': <462> (648) 
Hu41.15o {164,172} llu55. 1 i { 704, 64} 

IBPtr.1: <377> (676) 
Hu50.12o {156,96} Hu44.13i {360, 156} l/ul04.13i {524,92} llu51.19i {684,68} 

IBPt r•Byte: <467> (716) 
llu40. 80 {48,172} Hu51.5i {672. 80} 

IBPt r•Word: <469> (724) 
llu40.9o {48,176} llu51. 4i {672, 16} 

IBRefillTrap: <424> (376) 
Hu44.li {348,144} Hu51. 80 {672. 92} 

Inc MP': (427> (412) 
C515 {12,48} llu30 .15o {252. 220} 

INIT I: <19> (664) 
Hu105. Jo {64, 208} Hu94.91 {32,176} llu94.7i {32,168} E114 {456,0} 

InitTrap': <123> (960) 
llu72.18i {12,208} Hu83.13o {28,212} llu30.li {240,200} #u71.3i {780,152} 
Ku74.5i {880,160} Hu73.6i {900,160} 

INTO/: <478> (960) 
£141 {52,4} Hu85.3i {864, 152} 

INTl/: <477> (960) 
E142 {56,4} Hu85.41 {864, 156} 

INT2/: <480> (984) 
E139 {44,4} Hu85.7i {864,168} 

INT3/: <479> (984) 
[140 {48,4} Hu85.8i {864, 172} 

INT4/: <484> ( 1008) 
E137 {36,4} llu85.13i {876, 172} 

INT5/: <483> (1000) 
E138 {40,4} llu85.14i {8 76. 168} 

INT6/: <482> ( 1000) c·- [135 {28,4} Hu85.17i {876, 156} 

. INT7 /: <481> (992) 
E136 {32,4} llu85.18i {876, 152} 

Interrupt: <370> (780) 
Hu34.li {220,144} llu44.10i {360. 168} Hu5L 17i {684,76} llu52.19o {812,148} 

IOCmd: <230> ( 44) 
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(\ l/u83.4o {16,212} Hul07.li (48,200} 

IORC/: <374) (184) 
__,_./' El21 {484,0} llu96. 120 {572,96} 

IORer: <92> (1088) 
Uu72.51 (0,216} Hull2.3i {112. 208} #ull3.3i {128,208} llu84.8o (652,88} 
#u74.2i {880. 148} Hu73.2i {900,148} 

IORefY': <454) (616) 
Uu84.lli {652,76} Hu39. 120 {144, 184} 

IORefZ': <464> ( 692) 
Nu84.10i {652,80} Hu40.12o {64, 184} 

IOWC/: <368> ( 164) 
£122 {488,0} llu96. 160 {572,80} 

llnk.O': (378> ( 188) 
llu59.3o {284,152} /lu57. lli {172,76} 

Link. l': <386> (208) 
llu57.5i {160,80} #u59. 60 (284, 164} 

Link. 2': <282> (64) 
Hu46.2i (252,148} llu59. Bo {296. 168} 

Link. 3': <206> (36) 
llu46.10i (264' 160} Hu59.llo (296,156} 

MapFlag.0: <57> (340) 
Hu28.llo {440,180} Uu113. 190 {140,204} nu 112. 190 {124,204} 

Map Flag .1: <60> (372) 
Uu28. 120 {440,176} nul13. 120 {140,232} llu 112. 120 {124,232} 

MapRef: <93> (1088) 
llu73. 3 i {900,152} #u74.3i (880. 152} Uu84.6o {640,84} llul13.2i {128,204} 
llu112. 2 i (112 '204} llu72.16i {12,216} 

MapRefX': <460> (644) 
llu84. 3 i (640' 72} llu35. 130 {104. 180} 

MapRefY': <453> (604) 
llu84.5i {640. 80} Hu39.8o {128,172} 

(-. MarPageCross •: <15> (496) 
Hu53. 4i {656,76} Hu84.12o {652' 72} Hu46.5i {252,160} 

Master': <11> (1576) 
llul05.5i {64,216} llul05.4i (64,212} llu72.19i {12,204} llu94.5o {32, 160} 
#u47.13i {556,92} llU74.6i {880,164} llu73.6i (900,164} Uu96.li {560, 64} 

Mem: <381> (680) 
#u27.9o {816,96} #u84.13i {652. 68} #u95.12i {248, 152} 

MRDC/: <375) (184) 
E119 {476,0} #u96. 140 {572,88} 

MWTC/: <369> (164) 
El20 {480,0} llu96. 180 (572. 72} 

NIA.O: <157> (688) 
ffulO.lOi {752,180} /lull. lOi {724,180} llul2.10i (696, 180} #u14.10i {668' 180} 
llu13.10i {640,180} llu15. lOi {612. 180} llu6. \Oi {584,180} Hu4. !Oi {556,180} 
llu5. lOi {528, 180} #u3.10i {500,180} #u2.10i {472,180} #ul.lOi { 444, 180} 
#u23.12o {408,176} C307 {204, 40} 

NIA. 1: <156> ( 680) 
llulO. 9i {752. 176} null. 9i {724, 176} #u12.9i {696,176} llul4.91 {668, 176} 
Uul3.9i {640,176} llul5.9i {612,176} #u6.9i {584, 176} #U4.9i {556,176} 

'llu5.9i {528, 176} llu3.9i {500,176} #u2.9i {472,176} #ul.9i {444,176} 
llu23.15o {408,164} C308 {208, 40} 

NIA.10: <155> (680) 
Hul0.21i {776,172} #u11.21i {748,172} nu12.21i (720,172} #ul4.21i {692,172} 
llu13.21i {664,172} #ul5.21i {636,172} #u6.21i (608,172} #u4. 21 i {580, 172} 
llu5. 21 i {552, 172} #u3.21i {524,172} #u2.21i (496,172} #ul.21i {468,172} 
#u22.16o {424,160} #u58.10i {328,168} C317 {244,40} 

NIA.11: <153> (676) 
#ul0.23i {776,164} #ull. 23i {748, 164} #ul2.23i {720,164} llu14.23i {692,164} 
llu13.23i {664, 164} Uul5.23i {636,164} #u6.23i {608,164} #u4.23i {580,164} 
llu5. 23i (552. 164} #u3.23i {524, 164} #u2.23i {496,164} llul.23i {468,164} 
llu22.19o {424,148} #u58.12i {328,160} C318 {248,40} 

NIA.2: <152> ( 672) 
#U 10. 8i {752, 172} !lull.Si {724, 172} #u12.8i {696,172} #u14.8i {668, 172} 
#ul3.8i {640,172} #ul5.8i {612, 172} 11u6.8i {584, 172} #u4.8i {556,172} 
llu5. Si {528,172} Hu3 .Si {500' 172} llu2.8i {472, 172} #ul.Si {444,172} 
llu23.16o {408, 160} C309 {212,40} 

c NIA.3: <151> (664) 
llulO. 7 i {752. 168} #ull.7i (724,168} #ul2.7i {696,168} #u14.7i {658,168} 
llul3. 7 i {640,168} llul5.7i {612,168} llu6. 7 i (584. 168} #u4. 7i {556,168} 
llu5. 7 i {528' 168} Uu3. 7i {500, 158} #u2. 7i {472,168} #ul. 7i {444,168} 
llu23.19o {408,148} C310 {216,40} 

NJA.4: <149) (656) 
llu10.6i {752,164} #u11.6i {724, 164} #u12.6i {695,164} #ul4.6i { 668' 164} 
#ul3.6i {640, 164} llu15. 6 i {612,164} #u6.6i (584' 164} llu4.6i {556,164} 
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c~\ 
Hu5.6i {528, 164} 1/u3. 6 i {500, 164} //u2.61 {472,164} Hul. 6i {444, 164} 
//u22.2o {412,148} C3ll {220,40} 

NIA. 5: (147> (648) 
//ulO. 5i {752, 160} Hull.Si {724,160} Hu12.5i {696,160} /lul4. 5 i {668, 160} 
Hul3.5i {640,160} #ul5.5i {612,160} Hu6.5i {584,160} Hu4. 5 i {556, 160} 
#u5.5i {528,160} Hu3.5i {500,160} nu2.5i {472,160} Hul.5i {444,160} 
Hu22. 50 { 412, 160} C312 {224,40} 

NIA. 6: <148> ( 656) 
l/ul0.4i {752,156} Hull.4i {724,156} Hul2.4i (696,156} Uul4.4i (668,156} 
llul3.4i {640,156} llul5.4i {612,156} Hu6.4i {584,156} #u4.4i {556,156} 
#u5.4i {528, 156} Hu3.4i {500,156} Hu2.4i {472,156} #ul.4i {444,156} 
#u22.6o {412,164} C313 {228,40} 

NIA. 7: <154> (680) 
//ul0.3i {752,152} Hull.Ji {724,152} Hu12.3i (696' 152} #ul4.3i {668,152} 
#ul3.3i {640,152} Uul5.3i {612,152} 11116.Ji {584, 152} Hu4.3i {556,152} 
Hu5.3i {528,152} Hu3.3i {500,152} Hu2.3i {412,152} Hul.31 {444, 152} 
Hu22.9o {412,176} //u31.17i {280,156} C314 {232, 40} 

NIA.8: <158> (696) 
#u10.25i {776, 156} #ult. 25i {748, 156} nul?..25i {720,156} l/ul4.25i {692,156} 
Hu13.25i {664,156} #ul5.25i (636. 156} //u6.25i (608. 156} #u4.25i {580,156} 
#u5.25i {552,156} Hu3.25i {524,156} Uu2.25i {496,156} l/ul. 25i {468, 156} 
Hu22.12o {424,176} Uu58.4i {316,156} C315 {236,40} 

NIA.9: <150> (664) 
Hu10.24i {776,160} //ull.24i {748,160} Uul2.24i {720,160} Hu14.24i (692,160} 
Hu13.24i {664,160} Hul5. 24i {636, 160} Uu6.24i {608,160} Hu4.24i {580,160} 
Hu5.24i {552,160} llu3.24i {524,160} Uu2.24i {496,160} Hul.24i {468,160} 
Hu22.15o {424,164} llu58.6i {316,164} C316 {240,40} 

Overflow: <396> (264) 
#u24.12i {216,160} llu68.34o {24, 88} 

paD.O: <306> (824) 
llu16.8i {876,88} llu25.17i {812. 76} llull.18o {748,184} Hu2.18o {496,184} 
C335 {316,40} 

paD.1: <266> (796) 
#ul6.4i {864,76} llu25.18i {812,72} llull.19o {748,180} llu2. 190 { 496, 180} 
C336 {320,40} 

paf.O: <320> (848) 
llU16.111 {876,76} #u25.8i {800,92} Hull. 150 {748, 196} /lu2.15o {496,196} 

C' C332 {304, 40} 
' 

I paf .1: <308> (1076) 
llu37.li {168,144} C333 {308,40} llu2.16o {496,192} llull.16o {748,192} 
Hu25.13i {812,92} llu16.10i {876,80} 

paf. 2: <295> (1068) 
#u37.21 {168,148} C334 {312, 40} llu2.17o {496,188} llull.17o {748,188} 
Hu25.14i {812,88} #ul6. 91 {876,84} 

PageCross: <365> (680) 
#u84.2i {640,68} #u45.12i {200, 160} #u49.8o {124,88} 

ParityLED': <325> (100) 
#11. ?.i {844, 144} Hu71.10o {780, 180} 

ParityTrap: <470> (740) 
#u71.41 {780,156} Hu94. 160 {44,160} 

paS.O: <210> C 1036 J 
#ul9.li {848,64} Hu25.3i {800, 72} #ull.llo {724,184} #u2.llo {472,184} 
#u37.19i {184,156} C329 {292,40} 

paS.1: <314> (1072) 
Hu37. 201 {184, 152} C330 {296, 40} Hu2.12o {472,188} Hull.120 {724,188} 
llu25.4i {800,76} llu16.13i {876,68} 

paS. 2: <321> (1072) 
#u37.21i {184,148} C331 {300,40} #u2.13o {472,192} Hull.13o {724,192} 
#u25.7i {800,88} llu16.12i {876,72} 

PC16': <231> ( 184) 
Hu49.5i {112,80} #u50.2o {144, 68} #u48.10i {188. 80} //u24.2i {204, 148} 

pCin: <276> (808) 
lfu16. ll {864,64} Hu27.41 {816, 76} llu12. 120 {696, 188} llu3. 120 {500,188} 
C338 {328, 40} 

pEnU: <322> (836) 
Hu21.13i {892,68} Hu27. 7i {816,88} Hu12.13o {696,192} llu3.13o {500,192} 
C339 {332,40} 

pEP: (249) (800) 
//u16.2i {864,68} #u27.3i {816,72} #ul2.llo {696,184} llu3.!lo {500,184} 
C337 {324,40} 

c~ pfS. 0: <34> (1216) 
/lu38. 2i {68,148} /lu36.19i {124' 156} #u39.2i {128,148} C34 l {340, 40} 
l/u3. 160 {524,192} 11u12 .16o {720, 192} #u21.lli {892,76} 

pfS.1: <10> ( 1192) 
llu38.31 {68,152} Hu36. 201 {124, 152} Hu39.3i {128,152} C342 {344,40} 
Hu3.17o {524,188} #ul2. 110 {720, 188} //u21.10i {892,80} 

pfS.2: <96> (1352) 
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(~~) 
#u21.9i {892,84} l/ul2.18o {720,184} llu3. 180 {524, 184} llu91. 1 i {336,64} 
llu93 .1 i {320,64} C343 {348, 40} //u40.2i (48,148} l/u36. 21 i {124, 148} 
llu41.2i {148, 148} 

pfS.3: <246> (1204) 
llu36.1 i {108, 144} C344 {352, 40} l/u40.3i (48.152} llu41. Ji {148, 152} 

Hu3.19o {524,180} llU12. 190 {720, 180} /IU21.8i {892. 88} 

pfX. 0: <296> ( 1144) 
Hu35.19i {104, 156} C345 {356, 40} l/u4. llo {556,184} llu13.llo {640,184} 
Hu27.13i {828, 92} llU21.4i {880, 76} 

pfX. 1: <301> (1156) 
llu35.20i {104,152} C346 {360,40} //u4.12o {556,188} l/u13.12o {640,188} 
Hu27.14i {828,88} llu21.2i {880,68} 

pfX.2: <288> (1164) 
llu35. 21 i {104, 148} C347 {364,40} llu4.13o {556,192} llu13.13o {640,192} 
Hu27.17i {828, 76} #u21.li {880,64} 

pfX.3: <315> (1208) 
llu35.li {88,144} C348 {368, 40} //u4.15o {580,196} /lul3.15o {664,196} 
llu27.18i {828,72} llul8.13i {908,68} 

pfY.O: <134> (1100) 
llu18.12i {908, 72} llu29. 3i {832. 72} llu 13. 160 {664, 192} #u4.16o {580,192} 
Hu39.19i {144, 156} llu36. 4i {108,156} l/u38.19i {84' 156} C403 {76, 44} 

pfY.1: <205> (1100) 
#u18. ll i {908. 76} #u29.4i {832. 76} //u13.17o {664, 188} #u4 .17o {580, 188} 
llu39.20i {144' 152} //u36.5i {108, 160} l/u38. 201 {84. 152} C404 {80, 44} 

pfY.2: <278> (1068) 
Hu18.10i {908, 80} #u29. 7 i {832, 88} //ul3.18o {664,184} HU4.18o {580,184} 
#u39. 21i {144,148} #u38. 21 i {84, 148} C405 {84,44} 

pfY.3: <279> (1092) 
llu18.9i {908,84} llu29.8i {832. 92} flu 13. 190 {664, 180} llu4.19o {580,180} 
Hu39.li {128,144} nu38.1 i {68. 144} C406 {88,44} 

pfZ.O: <252> (1300) 
C407 {92, 44} llu40.19i {64,156} Uu36.2i {108,148} llu41.19i {164' 156} 
l/u92. 2 i {304, 68} #u5.llo {528,184} l/Ul4.1lo {668,184} /lu29.13i {844, 92} 
/lul8.8i {908,88} 

C' 
pfZ.1: <235> (1264) 

C408 {96,44} /lu40.20i {64,152} l/u36.3i {108,152} llu"1.20i {164. 152} 
llu92.5i {304,80} #u5.12o {528,188} Hu14.12o {668,188} //u29 .14i (844,88} 
llul8.4i {896,76} 

pfZ.2: <280> (1268) 
Hula. 2 i {896. 68} Hu29.17i {844. 76} Uu14.13o {668, 192} llU5.13o {528,192} 
Nu92.11i {316,84} /lu41.21i {164. 148} //u40. 21 i {64, 148} C409 {100,44} 

pfZ.3: <281> (1320) 
/11140 . 1i { 48. 144} Hu41.li {148,144} C410 {104, 44} #u92.14i {316,72} 
/lu5. 150 {552, 196} llu14.15o {692,196} l/u29.18i {844,72} Hu18. li {896,64} 

pMem: <323> ( 1116) 
/lu37.3i {168,152} C340 {336, 40} Hu3.15o {524,196} #ul2. 160 {720, 196} 
#u27.8i {816,92} //u21.12i {892,72} 

pNIA.O: <358> (924) 
llul4.16o {692,192} #u5.16o {552,192} l/u44.2i {348,148} llu9.13i {12,148} 
C411 {108,44} 

pNIA.1: <357> (924) 
l/ul4. 110 {692, 188} /lu5.17o {552, 188} Hu44.5i {348,160} l/u9.12i {12,152} 
C412 {112,44} 

pNIA .. 10': <169> ( 872) 
'l/u7.4i {16,156} C421 {148,44} Hu46.4i {252,156} l/u6.18o {608,184} 
l/ul5. 180 {636, 184} 

pNIA.11': <166) (860) 
l/u15.19o {636,180} #u6.19o {608, 180} Hu46.12i {264,152} C422 {152,44} 
/lu7. 2 i {16, 148} 

pNIA.2: <356> (924) 
//ul4.18o {692,184} #u5.18o {552,184} Uu44.lli {360,164} /lug. 11 I { 12, 156} 
C413 {116,44} 

pNIA.3: <359> (932) 
llU14.19o {692,180} #u5.19o {552,180} Hu44.14i {360,152} C414 {120 ,44} 
llu9.10i {12,160} 

pNIA.4: <167> (860) 
l/ul5.llo {612,184} #u6.llo {584,184} //U32.2i {364,148} C415 {124,44} 
l/u9.9i {12,164} 

pNIA.5: <168> (868) 

c /lul5 .12o {612, 188} Hu6.12o {584,188} llu32.5i {364,160} C416 {128,44} 
l/u9.8i {12,168} 

pNIA.6: <170> (872) 
llul5 .13o {612, 192} /lu6.13o {584,192} llu32.lli {376,164} C417 {132 ,44} 
//u9.4i {0,156} 

pNIA.7: <172> (892) 
/lul5.15o {636, 196} llu6.15o {608,196} /lu32 .14i {376, 152} C418 {136,44} 
//u9.2i {0,148} 
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(~>~; pNIA.8': <171> (884) 
llu15.16o {636,192} llU6 .160 {608, 192} llu57.9i {172,84} C419 {140,44} 
llu9. 1 i {O, 144} 

pNIA.9': <173> (900) 
//ul5.17o {636, 188} llu6.17o {608,168} llu7.8i {26,168} llu57. 3 i (160, 72} 
C420 (144,44} 

PopX: <433> ( 440) 
llu35.14o {104, 176} llu114.5i {448,80} 

PopZ: (439> ( 496) 
llu40.13o {64,180} llu114.16l (460,80} 

prA. 0: <311> ( 668) 
llul9.13i {860,68} llu26.3i {784, 72} llu10.1lo {752,184} #ul.llo {444,184} 
llu91.4i {336,76} C319 {252, 40} 

prA.1: <310> ( 866) 
llul9.12i {860,72} #u26.4i {784,76} llul0.12o {752, 11\8} llul. 120 {444, 186} 
/lu91.5i {336,80} C320 {256 ,40} 

prA. 2: <317> ( 868) 
llu19.lli {860, 76} llu26. 7i {784,88} llu10.13o {752, 192} llUl.13o {444, 192} 
llu91. 12 i {348,80} C321 {260, 40} 

prA. 3: <316> (668) 
Hu19.10i {860,80} llu26.8i {784,92} Hul0.15o {776,196} #ul.15o {468,196} 
Hu91. 13 i {348, 76} C322 {264,40} 

prB.O: <JOO> ( 852) 
/lul9.9i {860,84} Hu26.13i {796,92} Hul0.16o {776, 192} #ul. 160 { 468, 192} 
C323 {268,40} 

prB. I: <287> (636) 
llu19.8i {860,88} Hu26.14i {796. 68} #ul0.17o {776,188} l/ul.17o {468,188} 
C324 (272,40} 

pre. 2: <250> (616) 
Hu19.4i {848,76} llu26.17i {796' 76} llul0.18o {776,184} llul.18o (468,184} 
C32 7 {284, 40} 

prB.3: <268> (812) 
l/ul9.2i {848,68} llu26.18i {796' 72} llu10.19o {776,180} #ul.19o {468,180} 
C328 {288,40} c preClk: <23> ( 1028) 

. llu53. 80 {668, 88} llu53.1 i {656, 64} llu64.12i {300,72} #u64.t0i {300,80} 
/lu61.5i {288,80} llu64.ti {288, 64} llu31.2i {268,148} llu31.4i {268,156} 
llu95.10i {248,160} llu95.4i {236,1~6} llu94.13i {44,152} #u95.2i {236,148} 
llU31.6i {268,164} 

PU: <21> (888) 
Hu94.11i { 44, 180} #u94. li {32,144} llu86.8i {128,92} llu86. Si {128,84} 
Hu86.4i {128,76} llu86.2i {128,68} //u83.li {16, 200} llu82. 1 i {32,200} 
llul07.6i {48,220} //rl.8i {300,228} llU44.6i {348, 164} 

PushX: <435> {452) 
//u35. 150 {104, 172} flu114.17i {460. 76} 

PushY: <432> ( 440) 
llu39. too {128, 180} llul14.18i {460,72} 

PushZ: (440> (504) 
llu40. 140 {64,176} flu114.19i {460,68} 

o. 0: <6> (340) 
llr5. lo {256, 64} llu60.5i {208,80} Hu60.61 {208,84} llu48.3o {176, 72} 
llu68.16i {0,124} 

Q.15~ <313> (208) 
llr4. lo {240,64} Hu48.6o {176,84} Hu69.21o {108,140} 

o. 7: <289> (68) 
llu66 .16i {28, 124} lfu67.21o {80, 140} 

R.O: <181> (252) 
Hu60.3i {208,72} llu60.9o {220,92} #u68.8i {O, 92} 

R.15: <132> (196) 
llu60.13i {220,76} l/u60.7o {208, 88} #u48.2i {176,68} /fu69.9o {84,96} 

R. 7: <175> (32) 
llu66.8i {28,92} llu67. 9o {56. 96} 

rA.O: <159> (788) 
//u68. li {O, 64} llu66. l i {28,64} Hu67. li {56, 64} llu69.li {84,64} 
Hu26. 20 {784,68} 

rA.1: <162> (796) 

c Hu68.2i {0,68} llu66.2i {28,68} //u67.2i {56,68} lfu69. 2 i {84, 68} 
Hu26.5o {784,80} 

rA.2: < 161> ( 796) 
lluG8.3i {O, 72} llu66.3i {28, 72} llu67.3i {56,72} llu69.3i {84,72} 
Hu26.6o {784,84} 

rA.3: < 163> (804) 
lluG8.4i {O.J6} llu66.4i {28,76} //u67.4i {56,76} Hu69.4i {84,76} 
llu26.9o {784,96} 
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c RawClk: <384> (640) 
llu53.12i {668, 72} C447 {252,44} Hu65.8o {268,224} 

RawRer: <45> (92) 
Hu112.9i {112,232} l/U113. 9i {128. 232} llu39. 150 {144, 172} 

rB.O: <87> (904) 
llu68. 20 i {O, 140} llu66.20i {28, 140} Hu67.20i {56, 140} Hu69.20i {84,140} 
Hu102.li {464,64} llU101.li {480,64} llu26. 120 {796. 96} 

rB.1: <84> (880) 
llu58.19i {0,136} llu66.19i {28,136} Hu67.19i {56,136} Uu69.191 {84,136} 
Hu102.15i {476,68} HulOl.151 {492,68} Hu20. 150 {796,84} 

rB.2: <81> (864) 
llu68.18i {0,132} Hu66.18i {28,132} Hu67.18i {56. 132} llu69.18i {84,132} 
llu102.14i {476,72} llulOl.141 {492,72} Hu26. 160 {796,80} 

rB.3: <79> (856) 
Nu68.17i {0,128} Nu66.17i {28,128} llu67.17i {56. 128} llu69.171 {84,128} 
llU102.131 {476,76} llu101.13i {492,76} llu26.19o {796. 68} 

ReadCmd: <216> (40) 
llu107.3i {48,208} Hu83.5o {16,216} 

ReadDebA': <182> (312) 
Hu70. 12 l {272, 244} Hu70.191 {296,236} llrl.2i {300,204} C438 {216,44} 

ReadDebB': <131> (192) 
llu41. 7o {148, 168} llu70.41 {272,212} 111170. 25i {296. 212} 

ReadExtStat': <86> (896) 
llu63.11 i {828, 180} Hu52.lll {812,180} llu47.19i {556. 68} Hu41.8o {148,172} 

ReadIB: <455> (620) 
Hu41.13o {164, 180} llu51. 21 {672. 68} 

Read IBO': <329> (112) 
Hu62.li {752,64} Hu51. 9o {672. 96} 

ReadIBl': <330> (120) 
llu61. li {768,64} llu51. llo {684. 100} 

ReadMap': <50) ( 176) 
llu82. 5o {32, 216} llu108.1i {176. 200} llu109.li {192,200} 

(~ RcadMAR': <48> (140) 
llu82.4o {32,212} llu97.li {144,200} Hu98.ll {160,200} 

ReadMAx •: <78> ( 844) 
Hu112.lll {124,236} Hu113.lli {140,236} llu73.12o {916,184} 

ReadMD': C47> (124) 
llu37.13o {184,180} llu99. li {96,200} llulOO.li {80,200} 

ReadMDR': <52> (196) 
HullO.li {224,200} llulll.li {208, 200} Hu82 .12o { 44, 216} 

ReadMisc': <67> (492) 
llu41. 9o {148, 176} llu104. li {512,64} llu104.19i {524,68} 

ReadNIA: <341> (376) 
llrl. 4 i {300, 212} C442 {232,44} Hu86.13i {140 ,92} 

ReadRH': <65> (480) 
Hu103 .191 {508, 68} Hu103.ll {496,64} Hu41.10o {148, 180} 

RomOCE': <140> (192) 
Hu6.201 {608,176} llu4.201 {580, 176} llu5. 20i {552,176} #u3.20i {524,176} 
Hu2.20i {496,176} llul.20l { 468, 176} Hu28.6o {428, 164} 

RomOOE': <138> (180) 
Hu6.22i {608,168} llu4.22i {580,168} llu5. 22i {552, 168} llu3.22i {524,168} 
llu2.22i {496,168} llul.22i {468,168} llu28.7o {428,168} 

RomlCE': <141> (352) 
nu10.201 {776,176} Hull.20i {748, 176} llu12.20i {720,176} llu14.20i {692,176} 
llU13.201 {664,176} /lu15.20i {636,176} llu28.8o {428,172} 

RomlOE': <142> (356) 
Hu10.22i {776,168} Hull. 22i {748, 168} llu12.22i {720,168} llu14.22i {692,168} 
Hu13.22i {664,168} llu15.22i {636, 168} /lu28.9o {428,176} 

Run: <392> ( 700) 
llrl. 7 i {300, 224} C443 {236, 44} llu53.131 {668,68} 

Setinterrupt: <471> (748) 
llu52.3i {800,152} llu38.12o {84,184} 

sh: < 139> ( 184) 

c~ 
Hu68. 6i {0 ,84} (lu66.6i {28,84} llu67.6i {56,84} llu69.6l {84,84} 
Hu57.12o {172,72} 

Shirt•: <292> (252) 
llu60.14i {220,72} llu57.li {160, 64} /lu35. 9o {88, 176} 

StackTrap: <466> (704) 
Hu71.2i {780,148} Hu50.5o {144,80} 

StkP.O: <257> (168) 
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c) /lu93.3i {320.72} /lu115.3i {432. 72} llu114.1lo {460,100} 

StkP.1: <217> (152) 
Hu93.6i {320,84} llu1!5.Gi {432,84} l/ul14.12o {460,96} 

StkP.2: <130> (136) 
//u93. 111 {332. 84} /lul15.111 { 444. 84} liu114.13o {460,92} 

St kP . 3: < 180 > ( 14 4) 
#u93.14i {332,72} Hu115.14i {444' 72} Hul14.14o {460,88} 

Trap: <66> (480) 
//U44.15i {360, 148} /lu32.15i {3 76. 148} /lu42.15i {392,148} 11u11.211 {796,148} 
llu71.9o {780,176} 

UAddr.O: <109> (84) 
nu91.2o {335,58} /lu79.4i {352,76} ilu80.41 {372,76} llu78.4i {392, 76} 
llu81.4i {412,76} 

UAddr.1: <111> (92) 
uu91. 7o {336,88} ilu79.3i {352,72} llu80.31 {372,72} ilu78.3i {392, 72} 
l/u81.3i {412,72} 

UAddr.2: <108> (84) 
liu91.10o {348,88} Hu79.2i {352,68} liuBO. 2i {372, 68} //u78.2i {392,68} 
Hu81. 2 i { 412, 68} 

UAddr.3: <14> (68) 
Hu91.15o {348,68} Hu79.1i {352,64} /lu80.1i {372,64} Hu78.1i {392,64} 
llu81.li {412,64} 

UAddr.4: <115> (108) 
llu93. 2o {320, 58} llu79.21i {368,68} llu80.21i {388,68} ilu78.21l {408,68} 
Hu81.21i {423,68} 

UAddr.6: <114> (100) 
/lu93. 10 {320,88} ilu79.5i {352,80} #u80.51 {372,80} Hu78.61 {392,80} 
#U81.5i {412,80} 

UAddr.6: <107> (84) 
Hu93. lOo {Jn, 88} llu79.6i {352,84} /lu80.6i {372,84} llu78.6i {392,84} 
ilu81.6i {412 ,84} 

UAddr.7: <113> (100) 
.'lu93. 150 {332, 68} liu79.7i {352,88} llu80.7i {372,88} liu78. 7i {392,88} 

c //u81. 7i {412,88} 

UoeRorn: <376> (428) 
liu28.5i {428,160} flrl.5i {300,216} C441 {228,44} 

VCC: <12> (16640) 
Hu65.14i {268,200} lluJ0.20i {252,200} Hut10.20i {236,200} Hu111.20i {220,200} 
l/u109.20i {204,200} #u108.20i {188,200} #u98.20i {172,200} Hu97.20i {156,200} 
#u113.20i {140' 200} nu112. 201 {124' 200} liu99.20i {108,200} Hul00.20i {92,200} 
liu105.14i {76,200} ilu107.15i {60,200} #u82.16i {44,200} Hu83.16i {28,200} 
#u72.20i {12,200} l/u73. 22 i {~ 15' 144} Uu74.22i {896,144} #u85.20i {876,144} 
Hu75.20i {860,144} #uGJ.20i {828,144} f/u52. 20i {812, 144} //ull.22i {796,144} 
//ul0.28i {776,144} l/ull. 28i {748' 144} nul2.28i {720,144} //ut4.28i (692. 144} 
llul3.28i {664, 144} //ul5.28i {636' 144} #u6.28i {608,144} #u4.28i {580,144} 
/lu5.28i {552,144} flu3.28i {524,144} llu2.28i {496,144} #ul.28i {468,144} 
llu28.20i {440,144} 11u22. 20 { 424, 144} /lu23.20i {408,144} lu42.16i {392,144} 
llu32.16i {376,144} liu44.16 {360' 144} Hu33.16i {344,144} Hu58.16i {328,144} 
#u56.16i {312,144} llu59. lo\ {296, 144} #u31.20i {280,144} Hu46.14i {264,144} 
Hu95.14i {248,144} //u34.16 {232,144} llu24.16i {216, 144} Hu45.16i {200,144} 
Hu37.22l {184,144} Hu41.22 { 164. 144} #u39.22i {144,144} llu36.22i {124,144} 
Hu35.22i {104,144} Hu38.22 {84, 144} llu40.22i {64,144} Hu94.20i {44,144} 
llU7.14i {28,144} llu9.14i {12,144} #u18.14i {908,64} #u21.14i {892,64} 
Hu16 .14 {876' 64} ilul9.14 {860' 64} Hu29.20i {844,64} Uu27.20i {828,64} 
llu25. 20 {812,64} llu26.20 {796' 64} #u61.20i {780,64} llu62.20i {764,64} 
ilu54.20 {748, 64} ilu106.1 i {732,64} llu55.16i {716,64} Uu43.16i {700,64} 
/lu51. 20 {684,64} Hu53.14 {668,64} //u84.14i {652,64} llu90.16i {636,64} 

'/lu89.16 {620' 64} flu77.16 {604,64} liu76.16i {588,64} /lu96.20i {572,64} 
llu47. 20 {556,64} flu88.16 {540,64} llul04.20i {524,64} lfu103. 20i {508,64} 
//ulOl.1 i {492. 64} l/ul02.1 i {476,64} Hu114.20i {460,64} #Ull5.16i {444,64} 
llu81. 22 {428,64} Uu78.22 {408, 64} llu80.22i {388,64} llu79.22i {368,64} 
llu91. 16 {348,64} #u93.16 {332,64} lfu92.16i {316,64} #u64.14i {300,64} 
/tu60. 16 {220,64} Hu87.16 {204' 64} Hu48.14i {188,64} #u57.14i {172,64} 
/lu50.20 {156,64} #u86. 20 {140,64} llu49.14i {124,64} #c97.2i {348,260} 
#cll5.2 {92,260} llc114.2 {76' 260} Hc113.2i {60,260} llc112.2 {108. 260} 
llclll. 2 {124,260} //cllO. 2 {140, 260} llc109.2i {172,260} llc108.2 {156. 260} 
#c107.2 {188,260} llcl06.2 {204, 260} llc105.2i {236,260} //c.104.2 {220,260} 
llc103.2 {252' 260} llC102. 2 {268, 260} lic101.2i {300,260} Hc100.2 {284, 260} 
llc99.2i {316,260} llc98.2i {332,260} llc96.2i {716,256} llc95.2i {732,256} 
llc94.2i {748,256} #c93.2i {780,256} lic92.2i {764,256} l/c91.2i {796,256} 
Uc90.2i {812,256} Hc89.2i {844,256} llc88.2i {828,256} llc87.2i {860,256} 
Uc86.2i {876,256} llc85.2i {908,256} //c84.2i {892,256} llc83. 2 i {12, 260} 
#c82.2i {28,260} /lc81.2i {44,260} /lc80.2i {700,256} llc79.2i {684,256} 
//c78.2i {668,256} Hc77.2i {636,256} Hc76.2i {652,256} Hc75.21 {620,256} 
llc74.2i {604,256} lic73.2i {572,256} lic72.2i {588,256} //c71.2i {556,256} 
llc70.2i {540,256} llc69.2i {508,256} llc68. 2i {524, 256} llc67.2i {492,256} 
Hc66.21 {476,256} llc33.2i {460,256} #c64.2i {204,256} #c63.2i {188,256} 

c· #c62. 2i {177.,256} llc61.2i {140,256} Uc60.2i {156,256} Hc59.2i {124,256} 
#c58.2i {108,256} llc57.2i {76,256} /lc56.2i {92,256} llc55.2i {60.256} 
lic54. 2i {44, 256} #c53.2i {12,256} Hc52.2i {28,256} .Hc51.2i {908,200} 
llc50.2i {892,200} //c49.2i {876,200} l/c48.2i {220,256} Hc47.2i {236,256} 
#c45.2i {252,256} llc45.2i {284,256} llc44.2i {268,256} Hc43.2i {300,256} 
llc42.2i {316,256} Hc41.2i {348,256} //c40.2i {332,256} Uc39.2i {364,256} 
llc38.2i {380,256} llc37.2i {412,256} Hc36.2i {396,256} #c35.2i {428,256} 
#c34.2i {444,256} l/c1.2i {364,200} /lc32.2i {620,200} l/c31.2i {636,200} 
Hc30.2i {652,200} #c29.2i {684,200} Hc28.2i {668,200} ffc27.2i {700,200} 
Hc26.2i {716,200} flc25.2i {748,200} llc24.2i {737.,200} Hc23.2i {764,200} 
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llc22. 21 {780. 200} #e21.21 {812,200} Hc20.21 {796,200} Hcl9.2i {828,200} 
lie 18. 2i {844,200} l/el7.21 {860,200} He16.2i {604,200} Hc15.2i {588,200} 

'· lie 14. 2 i {572,200} He13.2i {540,200} l/e12.2i {556,200} Hc11.2i {524, 200} i ,,___,,.- //e!0.21 {508,200} lle9.2i {476,200} Hc8.2i {492,200} l/c7.2i {460,200} 
llc6. 2 i { 444, 200} Hc5.2i {412,200} #c4.2i {428,200} #c3.2i {396,200} 
Hc2.2i {J80,200} C516 {16,48} E184 {224,4} E182 {216,4} 
E181 {212,4} El83 {220,4} E105 {420,0} E106 (424,0} 
E104 {416,0} E103 {412,0} l/t120.20i {316,200} Hu8.20i {332,200} 
/lull. 20 I {348, 200} Hr!. 1 i {300, 200} Hu70.8i {272,228} fill.lo {832,144} 
Hul.26i {468,152} nu2.26i {496,152} llul.27i {468,148} ilu2.27i {496,148} 
llul.11 {444,144} Hu2.li {472,144} Nu3.li {500,144} Hu4.1i {55fr,144} 
llu3.21i {524,148} llu4.27i {580,148} Hu3.26i {524,152} ilu4. 26i (580, 152} 
llu5.26i {552,152} Nu6.26i {608,152} #u5.27i {552,148} Hu6.27i {608,148} 
Hu5. 1i {528, 144} Hu6. 1 i {584, 144} Hu14.li {668,144} Hu15.1i {612,144} 
/lu 14. 2 7 i {692, 148} Hul5.27i {636,148} l/ul4.26i {692,152} llul5.26i {636. 152} 
llul2.26i {720,152} Hu13.26i (664,152} Hu12.27i {120,148} Hul3.27i {664, 148} 
Hul2.li {696,144} Hul3.li {640,144} liulO.li {152,144} Null.Ii {724,144} 
//ulO. 27 I {776, 148} Uull.27i {148,148} Hul0.26i {776,152} Hull.261 {748, 152} 
Ur3.21 {284,64} llr2.2i {236,64} Hr4.2i {252,64} llr5.2i {268,64} 
llu69.10o {84, 100} Hu68.10o {0,100} Nu66.10o {28,100} #u61.10o {56,100} 

WriteBank: <388> (224) 
llu33.li {332,144} llu39.13o {144,180} 

WriteCmd: <176> (32) 
Hu107.2i {48,204} Hu83. 120 {28, 216} 

WriteOebA' : <402> (288) 
#u70.21i {296,228} #u38. lo {68, 168} 

WriteDebB': <55) (268) 
llU10.23i {296,220} llrl.3i {300,208} C437 {212,44} 

WriteExtCtrl: <409> (316) 
/lu64.4i {288,76} Hu38.8o {68, 172} 

WriteCB: <119> (700) 
llu61.3i {672,72} nu53. 2 i {656, 68} Hu38.14o {84,116} 

WriteIBFront: <426> (412) 
#U51.12o {684,96} Nu64.131 {300,68} 

WriteMAR: <463> (656) 
Nu95.9i (248, 164} #u73.7o {900,168} 

WritcMD: <83> (864) 

c~, nu73.10o {900,180} /lu99.111 {108,236} HulOO.lli {92,236} 

. Writet-IDR: <465> ( 692) 
Hu95. 1 i {236, 14'1} du13.8o {900,172} 

WriteRH: <405> (300) 
#u35.8o {88,172} Hu64.91 {300,84} 

WriteStkP: <436> ( 464) 
//u38.13o {84,180} #u115.li {432,64} 

x. 0: <363> (1240) 
llU52.17o (812,156} Hu62.3i {752,72} //1116.150 {588,68} //u79. too {352. 100} 
llu24.14i {216, 152} llu86.18o {140,72} Hu99. 190 {108,204} llu68.22i {24, 136} 

x. 1: <362 > ( 1144) 
Hu52.16o {812,1$0} Hu62. 4i {762, 76} #u77. 150 {604, 68} /lu19.12o {368, 104} 
/lu86.16o (140,80} #u99.18o {108,208} llu68.23i {24, 132} 

X.10: <32> (1064) 
#u100.17o {92,212} #u66.24i {52,128} llu24.15i {216,148} llu10.28i {296. 200} 
Hu78.14o {408,96} 11u101.101 {492,88} llu103.14o {508.88} #u104. 9o {512, 96} 
#u88.9o {540,92} Hu89. 120 (620, 80} llU43.9o {700,92} llu61.7i {768,88} 

X.11: <174> (1268) 
'11u66.25i {52,124} #u100.16o {92,216} #u70.li {272,200} llu34.13i {232. 156} 

#u78.16o {408,88} #ulOl.121 {492,80} #u104.7o {512.88} llu88.12o {540. 80} 
#u103. 120 {508, 96} llu61.8i {768,92} #u43.12o {700,80} llu90.12o {636. 80} 

X.12: <24> ( 1052) 
Nu61.13i {780,92} Hu55.4o {704, 76} llu76.llo {588,84} llu47.18o {556, 72} 
llu 104. 180 {524. 72} #U4 7. 9o {544, 96} #u103.9o {496,96} llu102.4i {464,76} 
llu81.10o {412,100} Hu56.12i {312,160} llu56.10i {312,168} llu10.2i {272,204} 
11u100.1so {92,220} #u69.22i {108,136} 

X.13: <22> (972) 
llu61.141 {780,88} Hu55. lo {704,88} llu77.11o {604,84} Hu47.16o {556 ,80} 
Hu41.7o {544,88} Hu104.16o {524,80} #ul03.7o {496,88} llu102.6i.{464,84} 
Uu81.12o {428,104} Hu56.4i {300,156} Hu56.6i {300,164} llu70.3i {272,208} 
Hu100.14o {92,224} Du69.23i {108,132} 

X.14: <128> (1012) 
llu100.13o {92,228} llu69.24i {108.128} llu45.4i {188,156} llu10.6i {272,220} 
llu81.14o {428,96} Hu102.10i {416,88} ffu103.5o {496,80} Hu104.14o {524,88} 
llu4 7. 5o {544. 80} llu47 .14o {556,88} Hu89.llo {620,84} llU55.90 {716,92} c· #u61. lli {780,76} 

X.15: <33> (1212) 
llu61.18i (780, 72} Hu55.12o {716,80} llu90.11o {636,84} Uu104.12o {524,96} 
l/u41.12o {556,96} llu41.3o {544,72} /lul03.3o {496,72} Hu102.12i {476,80} 
#u81.16o {428,88} #u24.13i {216,156} llu24.4i {204,156} llu69.25i {108,124} 
llulOO. 120 {92. 232} Hu70. li {272,224} 

x. 2: <336) (1128) 
#u52.15o {812,164} #u62.li {752,88} Hu89.15o {620,68} llu79.14o {368,96} 
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//u86.14o {140,88} /lu68.24i {24,128} #u99. 170 {108,212} 

X.3: <335> ( 1120) 
llu52.14o {812,168} llu62.8i {752,92} llu90.15o {636' 68} Hu79.16o {368,88} 
llu86.12o {140,96} llu68.25i {24, 124} llu99. 160 {108,216} 

X.4: <251> ( 1040) 
//u63.17o {828,166} #u62.13i {764,92} //u76. 140 {588' 72} llu96.9o {560,96} 
//u80.10o {372,100} llu45.14i {200' 152} llu67.22i {80, 136} llu99.15o {108,220} 

x. 5: <277) ( 1016) 
llu63.16o {828,160} flu62.14i {764,88} llu77. 140 {604' 72} l/u96.7o {560,88} 
//u80.12o {388, 104} llu67.23i {80,132} llu99. 140 {108,224} 

x. 6: <294> (1024) 
Hu63.15o {828.164} llu62.17i {764, 76} Hu89.14o {620,72} llu96.5o {560,80} 
Hu80.l4o {388,96} Hu67.24i {80' 128} llu99.13o {108,228} 

x. 7: <307> ( 1032) 
ilu63 .14o {828, 168} llu62.18i {764' 72} /lu90.14o {636' 72} llu96.3o {560,72} 
//u80.16o {388,88} /lu67.25i {80,124} llu99.12o {108,232} 

X.8: <8> (1036) 
H1161.3i {768,72} llu43.4o {688,76} liu76.12o {588,80} /lu88.4o {528,76} 
lu104.3o {512,72} llu103.18o {508,72} llu101.4i {480,76} llu78.10o {392,100} 
Hu70.26i {296,208} #u45.13i {ZOO, 156} /lul00.19o {92,204} llu66.22i {52. 136} 

x. 9: <9> ( 1064) 
llul00.18o {92,208} llu66.23i {52,132} llu45.15i {200,148} llu70.Z71 {296' 204} 
llu78.1Zo {408,104} ilu101.6i {480,84} l/ul03.16o {508,80} llu104.5o {512,80} 
llu88. 7o {528,88} ilu77.12o {604. 80} llu43. 7o {688,88} llu61.4i {768,76} 

XACK/: <18> (624) 
llu94.12i {44,176} llu94.14i {44,168} £123 {492,0} 

XBus~Rot': <68> (628) 
llu9.0.13i {636, 76} lfu89.13i {620,76} llu77.13i {604,76} llu76.131 {588,76} 
//u36.9o {108,176} 

XHigh~O': <331> (572) 
llu96.19i {512,68} #u86.li {128,64} /lu36.7o {108,168} 

Xlow~Byte': <444> (536) 
//u36.10o {108,180} #u88.li {528,64} 

c Xlow+-Const •: <17> (540) 
llu47.li {544,64} ilu88.15i {540' 68} llu36.12o {124,184} 

XLow~IB': <20> (720) 
/lu106.li {720,64} llu65.15l {716,68} /lu43. 15i {700. 68} llu36.8o {108,172} 

Y.O: <200> ( 816) 
"u76.4i {576,76} /lu79.9i {352,96} llull0.2i {224,204} #ul09.2i {192,204} 
lu97.2i {144,204} llu68.39o {24,68} 

Y.1: <201> (836) 
llu77.4i {592,76} llu79. lli {352, 104} /lu110.3i {224,208} Ou109.3i {192,208} 
Hu97.3i {144,208} /lu68.38o {24,72} 

Y.10: <80> (860) 
llu89.2i {608,58} llu89.6i {608, 84} #u78.13i {408, 100} lluJ0.71 {240,224} 
nu111.4i {208,212} llu98.4i {160,212} llu66.37o {52,76} 

Y.11: <85> (880) 
#u90.Zi {624,68} /lu90.6i {624' 84} llu78.15i {408,92} llu30.8i {240,228} 
Nulll.5i {208,216} llu98.5i {160,216} llu66.36o {52,80} 

Y.12: <94> (1096) 
Nu30.13i {262,228} Nulll.Gi {208' 220} llu98.6i {160,220} #u69.39o {108,68} 
#u92.3i {304,72} #u33.3i {332,152} llu56.11i {312,164} llu115.4i {432' 76} 

1 #u81.91 {412,96} /lu76.3i {576,72} #u76.7i {576,88} 

Y.13: <88> (908) 
llu77.3i {592,72} #u77. 7i {592,88} llu115.5i {432,80} #u81.lli {412, 104} 
Hu92.6i {304,84} /lu56.5i {300,160} llu33.6i {332,164} #u30.14i {252. 224} 
Uulll.7i {208,224} #u98.7i {160, 224} nu69.38o {108,72} 

Y.14: <90> (1060) 
/lu45.3i {188,152} /lu69.37o {108,76} llu98.8i {160,228} llu111.8i {208. 228} 
l/u30.17i {252,212} llu33.10i {344' 168} #u92.10i {316,88} llu81.13i {428, 100} 
llu115.12i {444,80} /lu89.7i {608,88} llu89.3i {608,72} 

Y.15: <95> (1168) 
#u98.9i {160,232} #u69.36o {108,80} llu24.3i {204,152} llulll.9i {208,232} 
//u30.18i {252,208} flu33.13i {344,156} /lu92.13i {316,76} llu115.13i {444,76} 
//u81.15i {428,92) llu90.3l {624,72) nu90.7i {624,88} 

Y.2: <202> (856) 
llu89.4i {608,76} llu79.13i {368' 100} llu110.4i {224,212} llu109.4i {192,212} 
llu97.4i {144,212} llu68.37o {24,76} 

c· Y.3: <203> ( 876) 
llu90.4i {624,76} llu79.15i {368,92} llu110.5i {224,216} #ul09.5i {192,216} 
ilu97.5i {144,216} llu68.36o {24' 80} 

Y.4: <73> (804) 
/lu76.li {576,64} /lu76.5i {576,80} llu80.9i {372,96} #u110.6i {224,220} 
llu109.6i {192,220} /lu97.6i {144,220} #u67.39o {80,68} 

Y.5: <75> (824) 
llu77.li {592,64} llu77.5i {592. 80} llu80.11 i {372.104} llu110.7i {224,224} 
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llu109. 7i {192,224} nu97.7i {144, 224} llu6 7. 380 {80, 72} 

Y.6: <77> (844) 
Hu89. li {608,64} llu89.5i {608,80} l/u80. 13i {388,100} llul10.8i {224,228} 
Hu109. 8 i {192,228} /lu97. Si {144,228} 1/u6 7. 3 lo {80,76} 

y. 7; <82> (864) 
llu90. 1 i {621,64} llu90.5i {624,80} #u80.15i {:'88, 92} l/u110.9i {224,232} 
/tu109.9i {192,232} #u97 .9i { 14'1, 232} /lu67.36o {80,80} 

Y.8: <74> (804) 
llu76. 2 i (576,68} /lu76. 6 i {576,84} llu78.9i (392. %} #u30.3i {240,208} 
Hulll.2i {208,204} //u98. 2 i {160,204} l/u66.39o {bZ,68} 

Y.9: <76> (824) 
Hull. 2 i {592,68} Hu77.6i {592,84} /lu78. 11 i {392,104} llu30. 4 i {240,212} 
l/ulll .3i {208,208} /lu98.3i {160,208} /lu66. 380 {52,72} 

Yfl. 0; <146> (512) 
ltu103.2i {496,68} llu101.5o { 480' 80} llul08.2i {176,204} llul 13. 4 i (128,212} 

YH.1: <145> (508) 
Hu103.4i {496,IG} #Ul01. 7o {480,88} llU103. 3 i (176,208} l/ull3.5i (128,216} 

Yft. 2: <28) (504) 
llul03.6i {496,84} /lulOl. 9o {492,92} llu 108. •Ii {176,212} llu113.6i {128,220} 

YH.3: <29> (512) 
#ulOl.llo {492,84} llu103.8i {4%,92} llu108 5i {176,216} llU113. 7i {128,224} 

YH.4: <263> (548) 
Hu103.lli {508. 100} llu102. So {464,80} llul08 6 i {176,220} llU113.8i {128,228} 

YH.5: <245) (540) 
/lul03.13i {508,92} /lu102. lo {464,88} llu108.7i {176,224} llu112.6i {112. 220} 

YH.6: <220> (544) 
llu103.15i {508,84} llu102 .90 {476,92} //u108.8i {116,228} l/u112. 71 {112,224} 

YH.7: <221> (55G) 
Hul03.17i {508,76} #u102.llo (476,84} #ul08.9i {176,232} 11u112. 8i {112,228} 

le roMP': (429> (416) 
C513 {4,48} #u30.16o {252,216} 

(~~~ 




