Prom Name Rev Part No. Location Page Comments

SwitchProm R F93427 i14 14 New Rev for 16K Control Store CP 256 x 4
KernPC16Prom B F93427 h14 15 Standard 256 x 4
CSIntProm D F93453 e20 22 Standard 1K x4
StackVirtProm I F93427 h24 15 Standard 256 x 4
ScheduleProm D F93453 h18 14 Standard 1K x 4
ErrorProm E F93453 gl4d 15 Standard 1K x4
IBProm-PC.0 G F93453 i17 05 Standard 1K x 4
IBProm-PC.4 G F93453 h17 05 Standard 1K x 4
DesMpProm.0 B F93427 al6 33 Added to control DES logic 256 x 4
DesMpProm.4 B F93427 b16 33 Added to control DES logic 256 x 4
DesSpProm A F93427 b15 33 Added to control DES logic 256 x 4
Prom files are stored on [Indigo]<Dandelion>CPE>Proms>*
Bringover /a  [Indigo]<Dandelion>CPE>DfFiles>Proms.df to fetch all files, sources, tools, etc.

Labels:

Switch KernPC16 CSint StackVirt Schedule Error IB-PC.0 IB-PC.4 DesMp.0 DesMp.4 DesSp

il4 Rev-R | hl4 Rev-B | e20 Rev-D | h24 Rev-I h18 Rev-D | gl4 Rev-E ]il7 Rev-G |hl17 Rev-G |al6 Rev-B|bl6 Rev-B|bl5 Rev-A

Switch KernPC16 CSint StackVirt Schedule Error IB-PC.0 IB-PC.4 DesMp.0 DesMp.4 DesSp

i14 Rev-R | hl4 Rev-B | e20 Rev-D | h24 Rev-I h18 Rev-D | g14 Rev-E |i17 Rev-G | hl7 Rev-G |al6 Rev-B| bl6 Rev-B| bl5 Rev-A

Switch KernPC16 CSint StackVirt Schedule Error IB-PC.0 IB-PC.4 DesMp.0 DesMp.4 DesSp

i14 Rev-R |hl4 Rev-B | e20 Rev-D | h24 Rev-l |h18 Rev-D |g14 Rev-E |il7 Rev-G | hl17 Rev-G |al6 Rev-B|bl6 Rev-B|bl5 Rev-A

Switch KernPC16 CSint StackVirt Schedule Error IB-PC.0 IB-PC.4 DesMp.0 DesMp.4 DesSp

i14 Rev-R | h14 Rev-B | e20 Rev-D | h24 Rev-I h18 Rev-D | g14 Rev-E |il7 Rev-G | hl7 Rev-G Jal6 Rev-B]|bl6 Rev-B|bl5 Rev-A

Font 4 Macros

IMS1420
All 103

AmZ8068

Important Notes:

Those that do have a warning on them, see below left.

to the dictionary chain.

There is a corresponding CPEDict.analyze that should be prepended

Only macros 0-9 are valid component names and will not be expanded by Analyze.
Some of these drawings contain instances of the macros above.

Warning: This drawing contains font 4 macros!
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[00-03] [04-07]
R.00 8 R.03 8 9 R.07
0.00 16 0.03 T Al RAg'g 2 .07
rA.0 (20) 1 rA.0 (20) 1 K
Al (20) 2 AL (20) 2 2901C
A2 (20) 3 A2 (20) 3
A3 (20) 4 rA3 (20) 4
1B.0 (12) 20 rB.0 (12) 20
Bl (12) 19 49 Bl (12) 19 ya B2 Y04
1B.2 (12) 18 1B.2 (12) 18 Y2
1B.3 (12) 17 1B.3 (12) 17 Y1
41 X00 22 43 X04 22 Y0
X.01 23 X.05 23
X.02 24 X.06 24 o
X.03 25 X.07 25 p
. couT
2BitCarr F3
sh (39) 6 sh (39) 6 s ov
aD.0 (20) 7 aD.0 (20) 7 F=0
aD.1 (20) 5 llup 270 Ohms aD.1 20 5 llup 270 Ohms
aF.0 (20) 27 aF.0 20 27 .
aFhi__ (20) 28 aFhl__ (20) 28 13 12 Pned
aFh.2_ (20) 26 aFh.2__ (20) 26
ash.0__ (20 14 ash.0__ (20 14
ash.l_ (20) 13 ash.l__ (20) 13
ash.2__ (20 12 ash.2__ (20 12
usla cp OE’_ | u8oa
40
WaitClk S §
[12-15]
R.07 8 9 R.11 8 9 R.15
Q.07 16 - 011 T [RAMS RAg'g 2 Q15
rA.0 (20) 1 rA.0 (20) 1 K
Al (20) 2 Al (20) 2 2901C
A2 (20) 3 A2 (20) 3
A3 (20) 4 A3 (20) 4
1B.0 (12) 20 rB.0 (12) 20
Bl (12) 19 9 v.08 Bl (12) 19 a2l Y12 o
1B.2 (12) 18 B.2 (12) 18 Y2
1B.3 (12) 17 1B.3 (12) 17 Y1
4y X2 22 Y0
X.13 23
8BitGen’ X 14 24 . 4BitGen’
8BitPro X.15 25 ot i ’
couT]
F3
ov
. (20) F=0
aD.1 (20) 5 llup 270 Ohms llup 270 Ohms
aF.0 (20) 27 0 .
aFLL_ (20) 28 1
aFl.2__ (20) 26 2
asl.0__ (20 14 asl.0___(20) 14
aSl.l__ (20 13 asl.l___ (20) 13
asl2__ (20 12 asl.2_ (20 12
cp OE__[v9a
40
WaitClk S $
2901C Timing As of 10/05/82
Setup sh,,aD 10
Setup aF 30
u8lp u80p v8p vIp Setup aS 30
=GND_=VCC =GND_=VCC =GND_=VCC =GND_=VCC A toGP 37 A toY 40
30 10 30 10 30 10 30 10 D toGP 30 D toY 30
e e e ¢ QoY 2
Vel rA  to Cout 40 aS toY 35
L - L - L - D  toCout 30 aF toY 35
Cin to Cout 20 aD toY 25
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2901 Carry

Lookahead
S182 .
CIN-SE (48) 12 on ezl 12BitCarry 0 #TPL
6 cy = 8BitCarry
12BitGen’ 14 cx B 4BitCarry
12BitProp’ 15
8BitGen’ fin Gg' 10
8BitProp’ Z 2
4BitGen’ 3 Pg’ |7 3____PageCross
BitProp’ 2 g . aFl.2 1 U #P2
upo
| I
R Shift Ends
CarryOut 6 X0 S253
5 7 R.00
CIN-SE wg) [= 2 tl #TP3
R.15 3 I
10
.00 11
CIN-SE @8 12 R15 tl #TP4
R.00 13 T R
aD.1 (20) 2
Shift (34) 14
u63
aD.0 (20) Q Shift Ends
2
N ) 1 3 Q.00 tl #TP5
—B : imr Pullup 1K Ohms [R
i I 5
] « & K 6 (57) 0.15
4 Pullup 1K Ohms . e
Cin & Shift Ends i I
CIN pcl6 (39) 10
8 (48) __ CIN-SE
, tl #TP7
pcl6 (20) 9 isur Pullup 300 Ohms
CIN pcleX’ (34) 13
| 11
CIN-SE-wrSU’__(20) 12 i,T,.
aD.1 |Shift’ Shift configuration
N
> - <
0 1 > < <
1 1 R
N
aD.0 = 0 implies right shift
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(100) 5 25509 High SU[00-03]
BIAD 7 SUA.0 F93422
6
DAL SUA.1
prA.2 SUAZ
DrA3 SUA.3
16 *04.5 2 S241% 18 X.00
, 046 400 X.0L
UAddr 047 6 L2 8; X.02
048 8 X.03
(100) AltUAddr (60) Q3
S257 O kP Low 3 [V
Y.12 2 - SUA.4
DO 4 *04.1 2 SUAA4
pfz.0 3 Qo0 NStackP 1 EnableSU
- : SUA.5 WriteSU’
o1 7 po42
- *04“3““"'3'2 SUA.6 XBus SU’_(26)
) ]
Q - NStackP 3 SUA7 SU[04-07]
04.4
8
AltUAddr’_ (34)
pfS.2 (100
AlwaysClk-b - - S2418
16 *04.12 17 3 X.04
o041l 15 D4 Q4 X.05
x04.10 13 Le 82 X.06
x04.9 11 o7 X.07
SU X-bus disable 47 _| vigab
15[3] A to CIN-SE-wrSU (tPLH) EnableSU
30 Output Disable WriteSU’
10 X-bus
55[3] =58 nS XBus SU (29)
SU[10-13]
XBus _ SU = max(75,60) nS
17[3] A to SUAddr 17[3] A to CIN-SE-wrSU/EnableSU
45 tAA 30 F93422 OE'/CE2 to X-bus
10 X-bus 10 X-bus
72[3] = 75 nS 57[3]=60 nS
16 *04.20 2 S241% 18 X.08
ao0s10 4100 82 X.09
504.18 6 e &2 X.10
SU write setup AltUAddr setup w0417 8 03 X.11
5[1] Data setup 5[1] 25S09 setup 3 | vj3a
39 WE 8[1] Y ->pU
~ _ . EnableSU
44[1] = 45 nS 13[2] =15nS (26 if LS257) Wiites
F93422 data t-hold =5 nS XBus SU’_(26)
SU[14-17]
SUA.0
EnableSU (20) 2
3 XBus SU'__ (26)
CIN-SE-wrSU’ (20) 1 S241%
16 *04.13 17 3 X.12
i I 0114 15 LP4 Qg o X.13
11 10 XBus SU (29) x04.15 13 86 X.14
x04.16__ 11 o7 X.15
I 47 | v@3b
EnableSU
XBus SU__ (29)
Warning: This drawing contains font 4 macros!
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* B0 (20) 13 RHJ[0-3
rB.1 14 LAS [0-3]
rB.2 15
rB.3 1
S241%
X.08 12 78053 11 2 DO QO 18 X.08
X.09 10 Q2 S 4 01 W= X.09
X.10 6 O | 6 Lo 32 X.10
| |
X.11 4 Qo a2 8 03 X.11
WE’
3 3 | vj9a
-y YH.0
— YH.1 59
YH.2
YH.3
YH.4
YH.5
YH.6
AP RH[4-7] YH.7
15 o
1
S241%
X.12 12 75053 11 2150 ool X.12
X.13 10 Q2 ] 4 01 18 X.13
X.14 6 o1 | 6 L 32 X.14
| |
X.15 4 Qo = 8 03 X.15
WE’
3 3_|vjla
WriteRH S RH _ (34)
XBus RH= malxii;4,59) nS
17[3] NtorB’
35 S189 tAA (wr recovery = 35nS) 34 Ato _RH’
9 YHto X 15 S241 EN' to X-bus
10 X-bus 10 X-bus
71[3] =74 nS 59 nS
NstackP stackP
9 25509 20
(20) 12 Ho283 €O Y12 3 DO 2 (t )kPO 17 S240% 3
stackP.
11 DO HO 104 NstackP.0 (73) 4 Qo StackP 1 15 D4 Q4 =
14 T cackp 1 5 7 stackP2___13 82 -
15 H1 : Q1 stackP.3 11 o
3 10
> H2 1 NstackP.2 Q2 7 Gib-
5 159
5 H3 4 NstackP.3 1
Cl 7 6
Po 39 stackP ’ ErriBStkp’ (34)
Push (46) WaitClk
Push Timing XBus _ stackP = max(59, 38) nS
46 " to Push 17[3] A to stackP 34 A to _ErrintstackP’
24[3] Push to NstackP 7 S240 data to X-bus 15 S240 EN’ to X-bus
5[1 25S09 setup 10 X-bus 10 X-bus
75[4] =79 nS 34[3] =38 nS 59 nS

Warning: This drawing contains font 4 macros!
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IB[O] IBfront
S373 LS374
o 2100 tl #TP8
- #TP9
X0z z P10
- #TP11
X.04 13 #TP12
X.05 14 #TP13
X.06 1/ #TP14
X.07 18 #TP15
WrIBFront
SelectIBO' _ (94)
IB[1]
S373
X.08
X.09
X.10
X.11
X.12
X.13
X.14
X.15
S373 Hold=10nS, Setup=0nS.
(falling edge of WritelB occurs 4 nS before Clk")
WritelB
SelectIB1' (94)
Wait (61) IBEmptyErr
XBus IB’ (25) (68)
IBProm-PC.0-RevG
11 IBFront tl #TP16
120 GoodIBDispc2
WaitClk #TP17fb #TP17
pIBPtr.0 3 |Ls374 IBPtr.0 Refillintc2 #TP18
N SelectIBO’ #TP19
pIBPtr.1 4 'L'(M IBPtr.1 60 nS
ﬁ I 1
'( #T
[1BProm-PC.4-RevG
ib’ (34)
B (33) 11 piBPU.0 tl #TP20
IBPtr 0’ (34) 1
IBPtr 1 [&D) 2 Qo RIBRL #TP21
AllowMDR (20) 3 o
Mesalnt (34) 4 Q1
IBDisp’ (34) 7
5 o 140 SelectIB1’ il #TP22
5 =60 NS (94)
ull3
Timing for HM7649 IBProm (Old Proms -- not 2nd sourced) IBfront_IB[1]
IBFront _ Xbus = (x+37, x+36) nS
X Xbus to IB X Xbus to IB 94 WritelB rises 34 A to IBPtr_1’
43 WritelB rises 43 nS before end of cycle 13[1] S373 Data to NB 18[2] S373 ENto NB 60 tAA
-6 Difference between S373 "EN to Q" and "Datato Q" = 20[2 LS374 setup 20[2 LS374 setup 18[2] SelectlB1' to NB
X+37 NS ;?t[ezr] \;vlri[;I]B:gigsshigﬁta can arrive 6 nS X436 NS 132[4]=136 nS 20[2 LS374 setup
: 132[4]=136 nS
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[0 mod 4]
25810 S241%
Y.04 1 15 X.00 17 3 X.00
Y.08 2o, X.04 15 }02 8;" 5 X.01
Y.12 3 L v2 X.08 13 36 7 | X.02
Y.00 4 va X.12 11 57 1 | X.03
Y.04 5 |
Y.08 6 47 | vob
Y.12 7
0 OE| v8s
- 17 S24 3 X.04
15 Lo4 Qg = X.05
el A 86 1 X.06
11 o7 Y | X.07
[1 mod 4]
25510 a7 | viib
Y.05 1 15 X.01
Y.09 215 X.05 Xhigh 0 (30) N
Y.13 3 L2 v2 X.09 1
Y.01 4 va X.13
Y.05 5
Y.09 6
Y.13 7
0 OE| v82
13
[2 mod 4] )
25810 Zero disable X-bus Xbus[0-7] _0
Y.06 il S vo 1L X.02 -
Y.10 2 L vi X.06 30 A to Xhigh_0 30 A to Xhigh_0
Y.14 3 Lo V2 X.10 15 S241 EN to X-bus 15 S241 OE
Y.02 4 X.14 10 X-bus 10 X-bus
Y.06 5 Y3
Y10 5 55nS 55nS
Y.14 7
0 OE]| v81
13
Xbus _ Y LRotn = max(y+22, 56, 50) nS
[3 mod 4]
25S10 y Ato Y bus
Y.07 il vo L8 X.03 12 25510 data in to out
Y11 2 b vi X.07 10 X-bus
Y.15 3 X.A1
Y.03 4 v X.15 y+ 22ns
Y.07 5
Y11 6
Y.15 7
25 ~ to EnLRotn’
0 OE| v8o 21 25510 OE
13 10 X-bus
2.2 (20)
73 20) %6ns
EnLRotn’ (25)
20 Ato 2.2
f2.2 2.3 Rotate 20 25810 Select to X-bus
10 X-bus
0 0 Left O —
50 nS
0 1 Left 12 -
1 0 Left 8
1 1 Left 4 LRotn disable X-bus
25 A to EnLRotn’
15 25510 OFE’ to X-bus
10 X-bus
50 nS
Warning: This drawing contains font 4 macros!
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IB disable X-bus

25
14
0

49 nS

A to XBus_IB’
S257 E' to X-bus

X-bus

Byte disable X-bus

25
14
10

49 nS

" to Nibble’
S257 E’' to X-bus

X-bus

Nibble disable X-bus

25
15
10

50 nS

~ to Nibble’
S241 EN'’ to X-bus

X-bus

Xbus_I1B=max(56,56,59) nS

34[4] Ato IB
8 S257 data to Xbus
10 X-bus
52[4] =56 nS
25 A to Xbus_IB’
21 S257 E' to Xbus
10 X-bus
56 nS
34 A to_ibHigh’
15 S257 SB to Xbus
10 X-bus
59 nS

Xbus _ Nibble = max(39, 50) nS

20
9
0

39nS

25
15
10

50 nS

Ntofz

S241 data to X-bus

X-bus

A to Nibble’
S241 EN'’ to X-bus

X-bus

IB.O (30) %.08
IB.1 X.09
IB.2 %10
IB.3 X11
2.2 2
XBus_IB’ 25 *
ibLow, ibHigh
IB.0 (30) 2 X12
IB.4 3 -
IB.1 5
IB.5 6 X.13
IB.2 11
IB.6 10 X.14
IB.3 14
IB.7 13 X.15
vl4

ibHigh’ (34)
XBus IB’ (33)
fY.0 (20) X.08
fY.1 X.09
fY.2 %10
fY.3 Y11
Byte’ (2]
Nibble’ (2

ErrIBPtr
EKErr.0" (20) X.08
EKErr.1’ X.09
IBPtr.0 (20) X.10
IBPtr.1 X.11
ErrIBStkp’  (34)

Nibble

2.0 (20) 2 S241% 18 X.12
Z1 2100 QO X.13

6 X.14

8 X.15

vij5a

Nibble’

(25)

Warning: This drawing contains font 4 macros!

Xbus _ Byte = max(38, 56,50) nS

20
8
10

38nS

25
21
10

56 nS

25
15
10

50 nS

~to fY

S257 data to X-bus

X-bus

" to Nibble’
S257 E’ to X-bus

X-bus

A to Byte’

S257 SB to Xbus

X-bus

See stackP timings for ErrIBPtr
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aF.0, EnSU, mem, fY, fS

S374
pakF.0 (100) 3 2 aF.0
pEnablesy 4100 QO Enablesu
pmem 7 & mem ;.4
pfy.1 8 e] fy.1
pfY.2 fY.2
pfY.3 fY.3
pfS.0 fS.0
pfS.1 fS.1
- (20)
AlwaysClk-b
pfX.0 (100) 3 2 fX.0
pfX.1 4 DO Qo o fX.1
pfX.2 7 I fX.2
pfX.3 8 Q fX.3
pfZ.0 13 fZ.0
pfZ.1 14 fZ.1
pfZ.2 17 2.2
pfZ.3 18 fZ.3
- (20)
AlwaysClk-a
pCIN-SE-wrSU CIN-SE-wrSU
Do Q0 oy CIN-SEWISU
pfY.0 (100) 5 4 fY.0
A | fY.0’
pfS.2 12 fS.2
pfS.3 13
AlwaysClk-a
TTLHigh-a
asSh, aFh
25S09
pas.1 (100) ash.1
pas.2 ash.2
paF.1 aFh.1
paF.2 aFh.2
(20)
TTLHigh-a 9
paS.0 (100) 1
AlwaysClk-a
2
pmem (100) 5
6 pMAR '’ (105) 3 S
Cycle3 (37) 4 rT
MAR (26) 10
8 MarPgCross'’ (119 max) 5
PageCross

IBEmptyErr (68)

IBEmptyErr’

3

T

prB.0

(100)

rB, aD, aFl
S374

2 B.0

prB.1

DO Qo0

prB.2

+ rB.1
& B.2

prB.3

paD.0

paD.1

paF.1

paF.2

3
4
7
8
13
14
17
18

AlwaysClk-c

prA.0

(100)

prA.1

prA.2

prA.3

paS.0

paS.1

paS.2

paSh.0

(113)

AlwaysClk-c

#TP23

tb
2 MAR * l (20) 3ﬁ‘4

(26)

S374

6 pAllowMDR 4
4
(74) | i I

5 AllowMDR

=4

T! (20)

11

P
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fYNorm - Low

(20)

15 ExitKernel’

fs.1

tl #TP174

#TP175
#TP176
#TP177
#TP178

fYNorm - High

15 fYNoop

fs.0

Bank_’ replaces

ClrlOPReq’, which was connected to 184 on backplane

fX - High

(20)

15 fXNoop

fX - Low is pCall/pRet

ADDED for CPE

fZNorm - Low

(20) S138

fz.1 3

15 RefreshZ’

S4

tl #TP179

#TP180

#TP181

fZNorm - High
S138

(20)
fz.1 3

15 fZNoop

S4

There are 2 spare

fZ decodes available for future expansion

Notes on 16K CP additions:

Note that Bank_’ is fY=D, not fZ=4, as
stated in the Dandelion Hardware Manual!

Bank_’ replaces CIrlOPReq’, which is now
obsolete. CIrlOPReq’ was also connected
to backplane pin 184.

The meaning of Des_YBus’ depends on which
cycle it is activated in:

Des_YBus’ in C2 means Write Des Address
Des_YBus' in C1 or C3 means Write Des Data

XBus_Des’ can be activated in any cycle
See page sCPE31 for details of DES logic

The fZNorm-High decoder has been added in
the 16K CP to derive the DES decodes.

IOXIn - Low I0XIn - High S138 Timing:
(20) 31320, 15 ElData’ a1 (20) 513(%0‘ 15 IOPIData’ o Propagation delays
71 3 o1 OPStatus’ from Selects to Q’ 14nS
* S4 . rriBStkp’ from Enables to Q' 13nS
Q2 0
Q3' [T ONA These timings are very conservative!
Q4 frg=",
j
f2.3 1 Q5 [ iELOW, tl #TP182
i DHigO'
(34)
IOOut - Low IOOut - High
S138 , S138 ,
(20) QU 15 |OPOData 21 (20) QU 15 Dggrger 25
fy.1 3 1 ;
—_— 14 82, Ctl
3 TStatus’
Q , Fadlmg OCtI
R et
86' ] TIData’
il OData '
(34)
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Shift’ (34) 13
CycleX’ (34) 2 12 (39) sh
CycleY’ (34) 1 T
CIN pcil6X’ (34) 12
11 (39) CIN pcl6
CIN pcl6Z (34) 13 T can be S86
PopX’ (34) 1
3 (46) Pop
PopZ’ (34) 2 T
PushX’ (34) 5
PushZ’ (34) 4 6 (39) Push
PushY’ (34) 3 T
MapRefX’ (34) 5
6 (48) Map Ref 15
MapRefY’ (34 4
RefreshY’ (34) 10 I P
8 (48) Refresh 16
Refreshz’ (34) 9 T P
fs.2’ (20) 5
6 (25) Nibble’
fS.3 (20) 4
fS.0 (20) 10 i I
8 (25) Byte’
fS.1 (20) 9
iS.2 (20) 1 i I
fS.3 (20) i 6 (25) XBUS IB’
fZL.0 5 iﬂT'
fZ.0 (20) 9
fZ.1 (20) 10 )
fso (20) 7 8 (25) EnLRotn
fS.3 (20) 13 ﬂr
iS.2 (20) 10
fS.3 (20) 9 8 XByte’ 10
fZL.0 (20) 11 (25) 9 8 (30) Xhigh 0
i I | 11
DES’
Nibble’ (25) I
L] ALY
EnDispBr
fS.0 (20)
(45) DispBr’
fS.1 (20)
(70) EnDispBr.3A’
fy.o0 (20) Oxxx
(70) EnDispBr2-3B’
fy.o’ (20) Ixxx
(95) EnDispBr0-1’
fy.1 (20) 10xx
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DispBr[0-1] = max(c+32,69,133)
X.12 XDisp 2 4 DispBr.0’
Y.12 YDisp 3 R E tl #TP24 20 A to fY
X.13 XDisp 5 DispBr.1’ 24[3] S151 select to DispBr
Y.13 YDisp 6 pEL. #TP25 18 DispBr’ setup
11 (119max) _
10 64[3]=69
14
13

| |

" 7 95 A to EnDispBro-1'

. 18[2] S151 E’ to DispBr
£v.3 (20) . 18 DispBr’ setup
EnDispBro-1 (44) 131[2] =133 nS

c condition source

12[2] S151 data to DispBr
X.14 XDisp 4 | S151 18 DispBr’ setup
Y14 YDisp 3 o c+30[2]= c+32
Cycle2 (23) XC2npcDisp 2 -

39 YIODisp.0 YIODisp 1 5
X.09 XwdDisp 15 £ DispBr.2"
X.04 XHDisp 14 w’ Dol tl #TP26
X.08 XLDisp 13 T119max)
PageCross PgCrOvDisp 12 "

DispBr Setup
fy.1 (20) 9
fy.2 (20) 10 5 S00in to pTC
fy.3 (20) 11 6[1] S64 in to pNIA

E' v23 5[1 25S09/S374 setup
EnDispBr2-38' _ (36) S 18nS
L] ALY

DispBr[2-3]=max(c+26,55,103)
F.0 NegBr 4 | S151 20 " to fY
Feq0 ZeroBr 3 120 15[2] S151 select to DispBr
Fne0 NZeroBr 2 18 DispBr’ setup
Mesalint MesalntBr 1 _
8BitCarry PageCarryBr 15 Y g DispBr.3A" 51[4]=55nS
CarryOut CarryBr 14 w pOT. tl #TP27
X.11 XRefBr 13 (119max)
4BitCarry NibCarryBr 12 [ ]

70 " to EnDispBr.3A’
fy.1 (20) 9 13[2] S151 E’ to DispBr
fy.2 (20) 10 18 DispBr’ setup
fy.3 (20) 11 -

E’ v7 101[2] =103 nS
EnDispBr.3A’ (36) S
L] A Y
c condition source
711] S151 data to DispBr
18 DispBr’ setup
c+23[3]=c+26 nS
X.15 XDisp 4 | S151
Y.15 YDisp 3 DO
pclé’ (20) XC2npcDisp 2
YIODisp.1 YIODisp 1
139 .10 XwdDisp 15 Y 2 DispBr.3B’

X.00 XHDisp 14 w DOl tl #TP28

X.15 XLDisp 13 (119max)

Overflow PgCrOvDisp 12 [ ]

fy.l (20) 9

fy.2 (20) 10

fy.3 (20) 11

E’ v49
EnDispBr2-3B’ (36)
L] A Y
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' pNIA[0-3] pNIA[4-7]
INIA.00 (100) 2 s INIA.04 (100) 2 ,
GND 3 4 BNIAODL y 41pog 1B.0 (30) 3 4 DNIAOY 4 41p33
INIA.01 (100) 5 s INIA.05 (100) 5 ,
TTLHigh= 6 BNIA.O1 #TP30 B.1 (30) 6 or DNIA.05 #TP34
INIA.02 (100) 11 s INIA.06 (100) 11 ,
Mesalnt (34) 10 bNIA.02 #TP31 B.2 (30) 10 o2 B DNIA.06 #TP35
INIA.03 (100) 14 , INIA.07 (100) 14 )
IBPtr.1 (34) 13 DNIA.03 #TP32 1B.3 (30) 13 Q3 12 DNIA.07 #TP36
(12 1
uI8 v'3
Refillintc2 (94) GoodIBDispc2 (94)
EKTrapc2 (20) EKTrapc2 (20)
PNIA[0-7]=max (127, 120, 46) nS
94 " to Refillintc2 100 " to INIA 20 ~ to EKErrc2
24[3] LS158 SB to pNIA’ 12[2] LS158 data to pNIA’ 18[2] LS158 E' to pNIA’
5[1 25509/S374 setup 5[1 25S09/S374 setup 5[1 25S09/S374 setup
123[4]=127 nS 117[3]=120 nS 43[3]=46nS
(See page 11 for pNIA[8-11] timing)
pNIA.9
Link.0’ (80) 1 Link.1l' (80) 4
pTC.0 6 pTC.1
. X tl #TP37 . s tl #TP39
DispBr.0 (119max) 2 (124m DispBr.1 (119max) 5 TL (124max) R
1
13 |8
Swc3’ (20) Swc3’ (20) 12
EKTrapc2’ (20) EKTrapc2’ (20) 11
[ s
INIA.08 (100) INIA.09 (100) 2
1B.4 (34) 1B.5 (34) 6
GoodIBDispc2 (94) GoodIBDispc2 (94) 4
EKTrapc?2’ (20) EKTrapc2’ (20) 5
Swc3 (20) Swc3 (20) 9
TC.0 (34) TC.1 (34) 10
pNIA.10 PNIA.11
Link.2' 13 Link.3' 5
DispBr.2’ 2 12 pTC.2 DispBr.3A’ 4 6 pTC.3
; tl #TP41 - n tl #TP43
MarPgCross 1 B ug (124max) R DispBr.3B (119max) 3 ﬂ'lﬂ'|_ (124max) R
1
13 |2
Swc3’ (20) Swc3’ (20) 12
EKTrapc2’ (20) EKTrapc2' (20) 11
[ s
#TP44
INIA.10 (100) INIA.11 (100) 2 S64
IB.6 (34) 1B.7 (34) 6
GoodIBDispc2 (94) GoodIBDispc2 (94) 4
EKTrapc2’ (20) EKTrapc2’ (20) 5
Swc3 (20) Swc3 (20) 9
TC.2 (34) TC.3 (34) 10
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NIAX.00’ (20) From IOP Receivers, Page 20 GND 13
NIAX.01 14 |A3
NIAX.02' 15
NIAX.03’ 1 TPC
NIAX.04’
NIAX.05’ 12
NIAX.06 10 S Th
NIAX.07’ 6 #TPA4T
NIAX.08’ 4 #TP48
NIAX.09'
NIAX.10’
NIAX.11'
NIAX[00-07]
S374 GND 13
pNIA.00’ 3 2 14
PNIA.0T 4100 QoI 15 ko
pNIA.02’ 7 I 1
pNIA.03’ 8 ]
: 7S07 ,
pNIA.O4’ 12 Q3 11 TPC.04 il #TP49
pNIA.05 10 #TP50
pNIA.06’ 6 #TP51
pNIA.07’ 4 #TP52
(127)
AlwaysClk-c
SwTAddr__ (20)
GND 13
Nt.0 (77) 14
Nt.1 15 A
Nt.2 1
7507 s
12 03 11 TPC.08 il #TP53
#TP54
. . #TP55
Link timing #TP56
20 A to fX
35 Am27S07 tAA
22[3] pLink’ to Link’ TPC/TC timing WriteTPC’
18 DispBr’ setup
~ 77 A to Nt
95[3]= 98 nS 35 AM27S07 tAA
5[1 25S09/S374 setup
20 A to £X.0, NIAX.7' 117[1)= 118 nS
22[3] fX.0 to pRet’
22[3] pRet’ to Link’ pLink.0’
18 DispBr’ setup Link.0’
82[6] =88 nS
GND 13 Link pLink.1’
A3 Link.1’
NIAX[08-11]
(131max) S374 pLink.2’
pNIA.08' 3 2 Link.2'
pNIA.09' 4 DO Qo
pNIA.10’ 7 &
pNIA.11’ 8 ] pLink.3’
pTC.0 Link.3'
pTC.1
pTC.2 (80)
pTC.3
(124max) WriteLink 3 pRet
NIAX.07' _ (20)
AlwaysClk-c i I #TPGltb
SwTAddr _(20) 7 |s37a e TC.0
#T N e
GND 13 TC th e
A3 A B 9 TC.1
#T — B ]
y A
If only pullups were used 7507 i 13 s 12 TC.2
on output of Link (instead 03 11 TCY.0 -
of the LS32 kludge), then TCX.1 02 Q TCY.1 #T N &y
Link timing would be: TCX.2 6 o1 Z TCY.2 th, ~
TCX.3 4 Q0 2 TCY.3 14 §S 15 TC.3
98 WriteLink’ active
25[3]  WE’ to pLink high (20) 112) (20)
18 DispBr’ setup wasClk
141[3] =144 nS WriteTC’
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ScheduleProm-RevD

132[1]=133 nS

Swc?2 timing=max(133,101,101)

100[1]=101 nS

22 ~ to Kreq’ 20 A to SWTAddr 28
55 F93453 addr to Nt 25 F93453 CS’ to Nt 15[2]
45 F93427 addr to Swc2 45 F93427 addr to Swc2 45
10[1 25S09 SB setup 10[1 25S09 SB setup 10[1

A to Nt_Pt
S241 EN to Nt

F93427 addr to Swc2
25S09 SB setup

98[3]=101 nS

Click Assignment

0 | Ethernet

1 | Disk

2 | oP Notes:
3 | Ethernet/Disk r——

4 | Display/LSEP/Rfrsh

Warning: This drawing contains font 4 macros!

When Disk = SA4000, Click 3 is Ethernet only.

p— The Display & LSEP-refresh tasks never both use Click 4

F93453 Tasks
89 EORound 15 1n9 [S372
Click.0 (20) 16 NL.O an 3 2 Ct.o
Click.1 (20) Nt.l 77 2 DO QOE - tl #TP65
Click.2 (20) NL2 ) 7 A
DPReq ’ (22) Nt=Emu (77) 8
I0PReq (22) Cto (30) 13
EReq’ (22) Cil (30) 14 a
ESf?eq’ gg Ct.2 (30) 17 .
KernReqd _(20) Ct=Emu__(30) 18 Pt=Emu tl #TP69
T R
c2Clk
SwTAddr (20)
Cycle2’ (18)
Pt.0 (30)
Pt.1
PL.2
PLoEmu Nt (Prom) | Nt Ct Pt
cl 3-S Next Current Previous
Cycle2 (22) 11 15 51 t c2 Next Previous Current Previous
SwTAddr __ (20) 12 -y (28) : ; c3 ]| 3-S Current Next Current
. Task Numbers
SwitchProm-RevR
F93427 #TP74 AlwaysClk 0 Emulator
cLo (30) 15 A7 9 Swc2 (122) . 3 | S374 2 Swc3 20 i
Gt (30) 1 3 w we3  (20) 1 | Display/LSEP
Ct.2 (30) 2 —
NL.O (17) 3 o2 # A % I 2 | Ethernet
Nt.1 77 4 , )
NEo 5773 = o1 110 Swc2'  (122) b 41s3 5 swc3’_ (20) 3 | refresh
Cyclez 22 6 . :
Wyacite 561; 5 Q0 4 Bank Switching! _) II I0Bank (122) 4 Disk
This line is also d d byl25809!
3 IS lIne IS also de e 5 |OP
6 | Control Store R/IW
7 | Kernel
Note: This is a non-s PROM. IOBank has been added!

When Disk = Trident, Click 3 is Ethernet on even rounds, Trident on Odd rounds (ie, 10-click round)

PROPRIETARY NOTE ON COVER SHEET APPLIES TO ALL SHEETS

DWG

XEROX [ mirLe

SCHEMATIC, CPE-FP

SIZE
A4

DWG NO. 156P12560 RV
SHEET 16 OF A




#TP199

stackP.0 (20) 1

Q3

166 —MemEre3  (90) 9 WaitClk tb
Prog (34) 5 ErrorProm-RevE
=Emu
I IBEmptyErr__(68) 15 | F3453
EmuMemErr (34) 16
CSParErr (34) 17
StackErr (34) 1
from page 25 ) >
StackVirtProm-Revl ClrintErr’ (34) 3
Ct=Emu (34) 4
F93427 Cyclel (21) 7
GND_ 151 . g

stackP.1 (20) 2 9
stackP.2 (20) 3 Q2
stackP.3 (20) 4
Push (39) 7 Q1 I
PopX’ (34) 6 i
PopZ’ (34) 5 Qo
J— EKErr' at Trap location 0
H11 0 |1B Empty
1 |Stack
KernPC16Prom-RevB
F93427 #Tpgltb AlwaysCIk 2 |Emulator Memory
GND_15 , , :
A7 Q39 KR 17 | S374 |16 KernReq tl #TPO3 3 ICS Par|ty
CSParErr (34 2 o 0) pr T (20)
ExitKernel’ (34) 3 Q2 Ik
EnterKernel’ (34) 4 , .
IOPWait 20 7 o1 fpgRECI6 13 [LSs74 pci6 1l #TPO4
CIN pcl6 (396 (80) (34)
5 QO
ufjs
| |
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2 Cyclel’ 2 18 Cyclel
(18, 13typ) (22) TCWaitcl' 12 WriteTC’
isj (20) 11 *17.2
Cycle2' 4 1 Cycle2 13 (42)
(18, 13typ) -
C2Clk
Cycle3 6 1 Cycle3
P (34, 25typ) o
9 ppClk (907,7129) i !
P " 1 pAlwaysCIk’ (947, 133) AlwaysClk-a_ (98", 137)
3
I AlwaysClk-b_ (98~, 137)
B 5 6 173 o 10 AlwaysClk-c_ (98", 137)
(34) 17.
4 iﬂlr I WritelB__ (947, 133)
’7 4 pWaitCIk’ (947, 133) WaitClk (98", 137)
I B
L] A Y
MAR 26 13
Disp-Proc’ 12
YH.3
L a
ig etects color display bank(s) Waitel’ 11
i Waitc2' 10 8 Wait 17
Waitc3' 9 (74)
S64
L8| o0 (68) (20) (20) I P
—
)
- — 8 |17 S374 |16 18 S374 |19 18 S374™|19 TCWaitcl’
- d‘ih i 4i (20)
llb_(62) “ _d sClk sClk sClk
6 hib (61) ) .
pgttects 1ol K digplajbank
'Tt clel (22 - (In all modes, B&W Display bank addresses = [0-OFFFF]
Ll
—-—
gg.)o 10 gV alts for IOP to write TPC, CS
-
addr igh-order implied
size ap entry map entry color display bank addresses color display
MS.0 13 MS.0 MS.1 (bits) addr bits flag bits bank size
11 *17.1
MS.1 12 0 0 20 12-15 8,9,10,11 none
u35|1 0 1 21 8, 12-15 9,10, 11 none
1 0 22 8,11, 12-15 9,10 none
186 IOPWait (34) 1 1 22 8,11, 12-15 9,10 [10000-1FFFF], [90000-9FFFF] (4MB)
P YH.0=X.8, YH[1-2]=X[9-10], YH.3=X.11
pWaitCIk’
WriteSU’ (98", 137)
CIN-SE-wrSU (20)
WriteLink’ (98", 137)
NIAX.07’ (20)
WriteRH’ (98", 137)
RH ' (34) 11 10 RH (39)
I WrIBFront (98", 137)
IBFront (94)
Cycle3 G7) WriteTPC’ (99", 138)
191 WrTPCLow
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’ LS244# LS240#
|OPData.0 2 18 18.1 prA.0
92 |I0PData.1l 4 DO 8(1) 18 18.2 prA.1
|I0PData.2 6 Q2 18.3 prA.2
IOPData.3 8 03 18.4 prA.3
|I0PData.4 04 3 18.5 prB.0
IOPData.5 15 35 ot 18.6 1B.1
I0PData.6 13 06 LA 18.1 rB.2
I0PData.? 2 Ol 1814 prB.3
PTIPP inverts datal vjo
TPC Hi pas.0
LS374 To page 16 paS.l
0 3 2 Nt.0 pasS.2
1 4 D0 Qo= Nt.1 paF.0
2 7 I Nt.2 paF.1
3 e] NIAX.00’ paF.2
4 NIAX.01' paD.0
5 NIAX.02' paD.1
6 NIAX.03'
7 NIAX.04’
vj2
WrTPCHigh’
91 pEP
CIN-SE-wrSU
EnableSU
pmem
TPC Lo bfS.0
LS244# To page 16 pfS.1
1 2 18 NIAX.05’ pfS.2
2 400 QO NIAX.06 pfS.3
3 6 NIAX.07’
4 NIAX.08’
5 NIAX.09'
6 NIAX.10’
7 NIAX.11'
pfY.0
pfY.1
pfY.2
196 SwTAddr’ pfY.3
SwTAddr INIA.00
INIA.01
INIA.02
INIA.03
ReadCS.0
ReadCS.1_
ReadCS.2
pfXx.0
pfX.1
pfXx.2
pfX.3
INIA.04
INIA.05
INIA.06
INIA.07
CSWE
LS244# Write Enables
pCSWE.a’ 2 18 CSWE.a'!
81 pCSWE.b’ 4 D0 QO CSWE.b'! INIA.11
pCSWE.c’ 6 CSWE.c'!
pCSWE.d’ 8 CSWE.d'!
pCSWE.e’ 17 e CSWE.e'!
pCSWE.f’ 15 = CSWE.f'!
:8£ﬁgg;ii ﬁ ol After CSWE's go inactive, the data is held for ~1Q
IOPAcdr:15 S - (Output disable time from high level. The book do@ e amin, only atypical).
vjl
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' IMS1420 , IMS1420 , IMS1420
Sal {a11 103 Al a1 03P T 8{a11 103
CSA.09 [ A :8i CSA.09 6 el CSA.09 6 ol :gi
CSA.08' G = : CSA.08' 5 N CSA.08' Gl = :
CSA.07' 7 S CSA.07' 4 S CSA.07" 7 S
CSA.06' 3 Y CSA.06' 3 N CSA.06' 3 N
CSA.05' 2 S CSA.05' 2 S CSA.05° 2 S
CSA.04 i ma CSA.04' i ma CSA.04 i ma
CSA.03' 10 S CSA.03' 0 N CSA.03' 10 N
CSA.02' 15 S CSA.02' 15 S CSA.02' 15 .S
CSA.0L 17 S CSA.0L 7 S CSA.0L 7 S
CSA.00 16 S CSA.00 16 S CSA.00 16 oS
CSWE.a’ 11 [ CSWE.c’ 11 [ CSWE.e’ 11 [ E
.a 5 .C < £ <
CSBank.0T1Z _ 9 e CSBank.0T10 _ 9 el CSBank.0T8 __ 9 ol
1= 1= [CY v14
Ry 1420 Y1420 =Y 1420
CSA.11' B 03 CSA.11' WX o512 #TP1I5 CSA.1Y X s [12 INIA.04
CSA 10 i Qs CSA10 N o] th CSA10 i "Qpes INIA 05
CSA.09' 6?01 CSA.09' 6 bed (01A fS.0 CSA.09' 6?01 INIA.06
CSA.08 5B 0o CSA.08 5 B 100 TP CSA.08' s B 100 INIA.07
CSA.07’ 7 CSA.07’ 7 S CSA.07’ 7Y 36.39
CSA.06 3 I CSA.06' 3 Lo CSA.06 3 Lo
CSA.05' 2 S CSA.05' 2 S CSA.05' 2 S
CSA.04 1S CSA.04" i = CSA.04 18
CSA.03' [l - CSA.03' Y - CSA.03' [l -
CSA.02' 18 S CSA.02' 18 S CSA.02' 18 S
CSA.OL U7 LS CSA.0L 7 LS CSA.OL 7 LS
CSA.00' 16 LS CSA.00' 16 LS CSA.00' 16 LS
CSWE.& 11 ',‘m‘ CSWE.C 11 ',-m‘ CSWE.e 11 ','m‘
CSBank.0'L__ 9 CSBank.013__ 9 CSBank.05__ 90
= [ CY [ CY v29
a a a
CSA.11 8| CSA.11 8 W40 CSA.11 g | o420 |, pfZ.0
. ! . ! . ! .
CSA.L0' 7 Al CSA.L0' Tl o CSAL0' 7 [ALl 103 :
CSA.09' 6 Lo CSA.09’ 6 o] o1 CSA.09 [
CSA.08' 3 = CSA.08 5B oo CSA.08' 3l ma
CSA.07’ 2 S CSA07 2 S CSA.07’ 2 N
CSA.06' 3 CSA.06 3 N CSA.06' 3
CSA.05' 2 S CSA.05 2 S CSA.05' 2 S
CSA.04 i ma CSA.04 i ma CSA.04 il ma
CSA.03' 10 N CSA.03 0 N CSA.03' 10 N
CSA.02" 18 oS CSA.02 18 S CSA.02' 18 S
CSA.OL 7 LS CSA.0L 7 LS CSA.0L T LS
CSA.00' 16 S CSA.00 16 LS CSA.00' 16 S
CSWE.b’ 11 [ CSWE.d' 11 CSWE.f 11 [ F
CSBank.0TIL _ 9 yleas CSBank.0m9 9 i CSBank0m7__ 9 ylleas
= = [CY v15
01420 01420 01420
CSA.L’ X o3 CSA.AT’ : B CSA.1L’ X s 12 INIA.08
CSA10 i N CSA.10 N 1o CSA.10 o INIA 09
CSA.09 [ o1 CSA.09 6 el o1 CSA.09 6 ol o1 INIA.10
CSA.08' Gl = : CSA.08 5B oo CSA.08' Gl = INIA 11
CSA.07" 7 S CSA.07 4 S CSA.07" 7 S
CSA.06' 3 Y CSA.06 3 BN CSA.06' 3 N 44-47
CSA.05' 2 S CSA.05 2 N CSA.05' 2 S
CSA.04 i ma CSA.04 i ma CSA.04 i ma
CSA.03' 10 N CSA.03 10 N CSA.03' 0 N
CSA.02' 18 .S CSA.02 18 .S CSA.02' 15 .S
CSA.0L 17 S CSA.OL 17 =S CSA.0L 7 S
CSA.00 16 S CSA.00 16 S CSA.00 16 oS
CSWE.b' 11 m‘u‘ CSWE.d' 11 m': CSWEf 11 .'lm‘
CSBank.02___ 9 CSBank.04___ 9 CSBank.06__ 90
1= 1= [CY v30
a | \ a
READ WRITE - Data Hold
Clock to CSA’ valid 17
Transmission Delay 13 tPLH for LS240 12
tAA for IMS 1420-55 50 tPZ for L5244 10
CS Data valid at 80 22
This suggests that IMS 1420-70 would also work without any trouble.
Warning: This drawing contains font 4 macros!
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CSA.11’ 8 IMS1420 1 CSA.11’ 8 IMS1420 12 EP CSA.11 8 IMS1420 12 #TP127
. . p . .
CSA10 7l 193 CSA.10 7l 193 CIN.SEwrSU_ CSA.10 7 lny 193
CSA.09' [ o1 CSA.09' [ o1 pEnableSU_  CSA.09 [ o1
CSA.08’ 5B 100 CSA.08’ El ==« Bpes pmem CSA.08 5B 100
CSA.07’ 4 N CSA.07’ 4 N CSA.07 4 N
CSA.06’ 3 S CSA.06’ 3 S 16-19  CSA.06' 3 S
CSA.05’ 2 IS CSA.05 2 IS CSA.05 2 S
CSA.04 1 S CSA.04 1 N CSA.04 1 LS
CSA.03’ 19 el CSA.03’ 10 el CSA.03 10 el
CSA.02 18 IS CSA.02 18 N CSA.02 18 IS
CSA.OL 17 LS CSA.OL 17 S CSA.OL 17 LS
CSA.00’ 16 S A CSA.00’ 16 S C CSA.00 16 S
CSWE.2' 1 m‘u‘ CSWE.c' 11 .'lm‘ CSWE.e' 11 m
CSBank.1'112__ O CSBank.1110___ O CSBank.18___ 0

= u36 = u38 =

B 142 142 B 142

CSALY 8 : |<())3 12 prB.0  CSA.LL 8 : |<(3)3 12 pfS.0  CSA.LL 3 : |§3
CSA.10’ o 'B.L CSA.10' -\ 0> fS.1  CSA.L0’ -\ 0>
CSA.09’ [ o1 rB.2 CSA.09 6 L o1 fS2 CSA.09' 6 L) o1
CSA .08’ Sl 100 prB.3  CSA.08 5 100 pfS.3 CSA.08' 5 100
CSA.07 4 LS CSA.07’ 4 L8 CSA.07 4 S
CSA.06’ 3 IS 04-07 CSA.06' 3 IS 20-23  CSA.06 3 S
CSA.05 2 LS CSA.05 2 S CSA.05 2 S
CSA.04’ 1 N CSA.04 1 N CSA.04 1 S
CSA .03’ 19 I8 CSA.03 19 I8 CSA.03 19 I8
CSA.02 18 Ll CSA.02 18 S CSA.02 18 S
CSA.OT 17 s CSA.0L 17 IS CSA.0L 17 S
CSA.00 16 Ll CSA.00 16 Ll CSA.00 16 LS
CSWE.& 11 ',‘m‘ CSWE.C' 11 ','m‘ CSWE.e 11 ',-m‘
CSBank.1!'L_ 9 CSBank.13__ 9 CSBank.1'5__ 9

= ub5 = ub7 =

a [ \] a
CSA.11’ 8 ! CSA.1T’ 8 IMe1420 0 fY.0 CSA.11 8 IN¥1420

. i pfY. .

CSA.L0' 7 Al CSA.L0' i e e pfY.l CSALO Tl o
CSA.0Y 6 L) CSA.09 [ o1 pfY.2 CSA.09' 6 o1
CSA.08’ 5 LS CSA.08 5B o0 piY.3 CSA.08 5 100
CSA.07’ 4 S CSA.07’ 4 N CSA.07 4
CSA.06 3 S CSA.06 3 S 24-27  CSA.06 3
CSA.05 2 S CSA.05 2 S CSA.05 2
CSA.04’ 1 S CSA.04’ 1 N CSA.04 1
CSA.03’ 10 N CSA.03 10 IS CSA.03 19
CSA.02 18 S CSA.02 18 s CSA.02 18
CSA.OT 17 IS CSA.0T 17 IS CSA.0L 17
CSA.00’ 16 Ll B CSA.00 16 el D CSA.00 16

[ Q] "N
CSWE.b’ 11 . CSWE.d’ 11 . CSWE.F 11
CSBank TT1L _ 9 yleas CSBank 19 9 yleas CSBankl7__ 9

TN u37 = u39

, "R 1420 , "R 1420 , 1420

CSA.11 3 ™ 103 CSA.11 8 R 103 INIA.O0 CSA.11 103
CSA_10’ N\ 0> CSA.10’ N\ 10> INIA.OL CSA.10' 102
CSA.09' [ o1 CSA.09' [ o1 INIA.02 CSA.09 6 o1
CSA.08’ 5B 100 CSA.08’ 5B 190 INIA.03 CSA.08' 5 100
CSA.07’ 4 N CSA.07’ 4 N CSA.07 4
CSA.06’ 3 S CSA.06’ 3 S 28-31  CSA.06 3
CSA.05 2 IS CSA.05 2 I8 CSA.05 2
CSA.04 1 N CSA.04 1 N CSA.04 1
CSA.03’ 10 el CSA.03’ 10 el CSA.03 19
CSA.02 18 IS CSA.02 18 IS CSA.02 18
CSA.OL 17 LS CSA.OL 17 S CSA.0L 17
CSA.00’ 16 S CSA.00’ 16 S CSA.00 16
CSWE.b' 11 m‘u‘ CSWE.d' 11 .'lm‘ CSWEf 11
CSBank.112_ O CSBank.14___ 0 CSBank.16___ 0

= ub56 = u58

a [ \]
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CSA.11’ 8 IMS1420 CSA.11’ 8 IMS1420 12 EP  CSA.1l 8 IMS1420
. , p .
CSA10 7l 193 CSA.10 7l 193 CINSEwrSU_  CSA.L0 7l 193
CSA.09 6 L o1 CSA.09 6 xd o1 pEnablesU CSA.09' [ A o1
CSA.08’ 5B 100 CSA.08’ SER 5o pmem ~ CSA.08' 5B 190
CSA.07’ 4 N CSA.07’ 1 N CSA.07' 4 N
CSA.06 3 S CSA.06 3 S 16-19 CSA.06’ 3 S
CSA.05 2 IS CSA.05 2 S CSA.05 2 I8
CSA.04 1 S CSA.04’ 1 LS CSA.04 1 N
CSA.03’ 19 el CSA.03’ 19 L CSA.03’ 10 el
CSA.02 18 IS CSA.02 18 oS CSA.02 18 N
CSA.OL 17 LS CSA.OL 17 CSA.OL 17 S
CSA.00’ 16 LS A CSA.00’ 16 S C CSA.00 16 S E
CSWE.a' 11 [l CSWE.c’ 11 [l CSWE.e' 11 [l
CSBank. 2112 9 wleas CSBank2110 9 i) CSBank218 9 e
= u74 = u76 = u78
, R 1420 , =R 1420 , =R 1420
CSA.11 8 ™ 103 12 prB.0 CSA.11 8 R 103 12 pfs.0 CSA.11 8 R 103 12 INIA.04
CSA.10’ h 1B.1 CSA.10’ o fS.1 CSA.10’ -\ 0> INIA.05
CSA.09’ 6 o) o1 1B.2 CSA.09 6 o) o1 S22 CSA.09’ 6 o) o1 INIA.06
CSA .08’ Sl 100 prB.3 CSA.08’ S El 100 pfS3 CSA.08’ 5B 00 INIA.07
CSA.07 4 LS CSA.07 4 8 CSA.07 4 LS
CSA.06’ 3 IS 04-07 CSA.06’ 3 IS 20-23 CSA.06’ 3 IS 36-39
CSA.05 2 LS CSA.05 2 LS CSA.05 2 S
CSA.04’ 1 N CSA.04’ 1 S CSA.04 1 N
CSA.03 10 N CSA.03’ 19 N CSA.03 10 IS
CSA.02 18 Ll CSA.02 18 CSA.02 18 S
CSA.OT 17 o] CSA.0L 17 oS CSA.0L' 17 S
CSA.00 16 Ll CSA.00 16 L CSA.00 16 Ll
CSWE.& 11 ',‘m‘ CSWE.¢ 1 m'; CSWE.e 11 ','m‘
CSBank.2!1_ 9 CSBank.213__ 9 CSBank.2'5__ 9
= u92 = u94 = u96
[ ] a
CSA.11’ 8 CSA.11’ 8 1420 1, fY.0 CSA.11’ 8 IS1420 ) pfZ.0
. R pfY. . X
CSA.L0' 7 CSA.L0' 7 AL 103 CSAL0' 7 [ALl 103
CSA.09 6 CSA.09’ 6 o) 6
CSA.08 5 CSA.08’ 5 LS 5
CSA.07’ 4 CSA.07 4 N 4
CSA.06 3 CSA.06 3 S 3
CSA.05 2 CSA.05 2 S 2
CSA.04’ 1 CSA.04 1 S
CSA.03’ 19 CSA.03’ 19 N
CSA.02 18 S CSA.02 18 S
CSA.0T 17 N CSA.0L 17 S
CSA.00’ 16 Ll B CSA.00’ 16 D =
CSWE.b’ 11 Tm‘ CSWE.d’ 11 'Tm‘ CSWE.F
CSBank.2'111 9 CSBank.2'19 9 CSBank.2''7
TN u75 = u77 u79
, "N\ 1420 . [\ 1420
CSA.11 3 ™ 103 CSA.11 8 R 103 INIA.00 12 INIA.08
CSA_10’ N\ 102 CSA.10° N\ 0> INIA.OL INIA.09
CSA.09 6 Lo o1 CSA.09 6 Lxl o1 INIA.02 INIA.10
CSA.08’ 5B 100 CSA.08’ 5B 100 INIA.03 INIA 11
CSA.07’ 4 N CSA.07' 1 N
CSA.06’ 3 S CSA.06 3 S 28-31 44-47
CSA .05’ 2 IS CSA.05 2 IS
CSA.04 1 S CSA.04 1 LS
CSA.03’ 19 el CSA.03’ 19 LM
CSA.02 18 IS CSA.02 18 oS
CSA.OL 17 Ll CSA.OL 17
CSA.00’ 16 S CSA.00’ 16 S
CSWE.b’ 11 [l CSWE.d' 11 [l CSWE.f
CSBank 212 O leaed CSBank212 9 i) CSBank2'16
= u93 = u9s u97
a | \
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The control Store has been removed to make room for
the floating point module.

Warning: This drawing contains font 4 macros!
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prA.0 00 __(100) 1
prA.1 01 2 S280
4 (131) #TP200
8 tb

prB.0 04 5 *23.10 3 | S374 2 *23.4
prB.1 05 .ﬁ.l_ p—
prB.2 06 SCl
prB.3 07 ! “"<§

22
paS.0 08
paS.l 09
pasS.2 10 #TP201
paF.0 11 tbh
paF.1l 12 5 *23.11 4 | S374 5 *23.5
paF.2 13 8 p—
paD.0 14 SCI
paD.1 15 <E

23
pEP 16
pCIN-SE-wrSU
pEnableSU #TP202
pmem 19 thb
pfS.0 20 5 *23.13 7 | S374 6 *23.1
pfS.1 21
pfS.2 22 K
pfS.3 23

N24
pfY.o 24
pfY.1 25
pfY.2 26 #TP203
pfY.3 27 thb
INIA.00 28 5 *23.14 8 | S374 9 *23.2
INIA.01 29
INIA.02 30 SOl
INIA.03 31

ni: CSParErr = XOR(CSPar[0..5])
pfX.0 32
pfX.1 33
pfX.2 34 #TP204
pfXx.3 35 th
INIA.04 36 5 *23.15 13 | S374 12 *23.3
INIA.O5 37 a2t CSIntProm-RevD
INIA.06 38 SCI I
INIA.07 39 <E

15 |, 93493 WaitClk
bfZ.0 40 e 16 11 *23.7 14 | LS374 |15 | CSParErr 37
: T

pfZ.1 41 ' — (34)
pfZ.2 42 —(
pfZ.3 43
INIA.08 44 5 *23.12 14 | S374 15 *23.6
INIA.09 45 |
INIA.10 46 T
INIA.11 47 sClk #T

n27

th
MesalntRg’ __ (34)
ClrIntErr’ (34)
g
< 10 u3sc WaitClk
IntExternal’ 13 |D 15 8 *23.8 17 | LS374 |16 Mesalnt
Qg o316 9 |
o -Th (34)
aXllk = I#T
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NB: TC[0-3] have been replaced by Bank[0-3].

prA.0 4 | LS251 prA.1

pas.0 3 100 pas.1

pEP 2 pCIN-SE-wrSU

pfY.0 pfY.1

X0 |OPData.0 DIX 1 |OPData.l

pfZ.0 pfZ.1

MS.0 MS.1

TPC.04’ TPC.05’

ReadCS.0 ReadCS.0

ReadCS.1 ReadCS.1

ReadCsS.2 ReadCsS.2

prA.2 prA.3

paS.2 paF.0

pEnablesSU pmem

pfY.2 pfY.3

pIX.2 |I0PData.2 DiX.3 |I0PData.3

pfz.2 pfZ.3

Bank.0 TC.2 Bank.1 TC.3

TPC.06' TPC.07’

ReadCS.0 ReadCS.0

ReadCS.1 ReadCS.1

ReadCS.2 ReadCS.2

prB.0 prB.1

paF.1 paF.2

pfS.0 pfS.1

INIA.00 INIA.01

INIA. 04 I0PData.4 INIA.O5 I0PData.5

INIA.08 INIA.09

TPC.00’ TPC.01’

TPC.08 TPC.09’

ReadCS.0 ReadCS.0

ReadCS.1 ReadCS.1

ReadCS.2 ReadCS.2

prB.2 4 [ 1s251 prB.3

paD.0 3 10O paD.1

pfS.2 2 pfS.3

INIA.02 1 INIA.03

INIA.06 15 y p——1oPData.6 INIA.07 2 loPData.

INIA.10 14 w INIA.11

TPC.02 13 TPC.03’

TPC.10° 12 TPC.11’

L] [

ReadCS.0 9 ReadCS.0

ReadCS.1 10 ReadCS.1

ReadCS.2 11 ReadCS.2

E’ u9 ub4
ReadCSEn’ Q
188 <J
P
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see p. 19

MS.0
MS.1
Bank.0
Bank.l
to p. 26
Bank Bank
15 Decoder NIABank
Y.12 6 col.
Y13 5 BO HO LS139 00 4 *95.4 3 DgSSOQ ) NIABank.O
Y.14 4 3 | TR 4 b Qo -
Y15 3 232 83 A ZI 6 7 NIABank.1’
o o e — > Q '
1 )
> Q2 10 NIABank.2
4 )
vio 3 03 NIABank.3
117 up
P
Bank '’
All 10 microcode must be in Bank 0!
IOBank Only the emulator can be elsewhere! Added for 16K Memory
AlwaysClk-b
This section is standard NIA[00-03]
(127) (112) 55509 (20)
pNIA.00’ 3 )
TPC.00 2 DO Q0 2 NIA.00
pNIA.01’ 6 )
TPC.01’ 5 Q1 z NIA.01
pNIA.02' 11 s
TPC.02 12 10 NIA.02
pNIA.03' 14 )
TPC.03 13 NIA.03
7
AlwaysCIk-b
NOTE on Control Store Addresses
The next instruction address for the control store comes from
one of two basic places:
1. TPC registers if switching tasks
2. From the INIA field of the previous microinstruction N|A[04_07]
In the case of (1), task 6's TPC registers are used by the 25S09
IOP to provide the address when the IOP wants to read pNIA.04’ (20) NIA.04'
or write data into the control store. TPC.04’ -
pNIA.05’ NIA.05’
In the case of (2), the INIA field is suitably modified by the TPC.05 -
trap and conditional branch logic on page 16 pNIA.06’ NIA.06’
TPC.06’ -
pNIA.O7’ ,
TPC.07’ NIA.07
NIA[08-11]
25509
pNIA.08' 3 )
TPC.08 7 DO Q0 2 (20) NIA.08
pNIA.09’ 6 s
TPC.09 5 Q1 z NIA.09
pNIA.10’ 11 s
TPC.10’ 12 Q2 10 NIA.10
pNIA.11' 14 )
TPC.AT 13 03 i NIA.LL
1
Swc2 (122)
AlwaysClk-c
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CS NIA Line Matching

1
NIABank.0’ 1 CSBank.0'!113 F—
NIABank.1’' 2 CSBank.1'113 = 150hm e
#TP152 NIABank.2’ 3 CSBank.2'113 = 150hm =
tb NIABank.3' 4 CSBank.3''13 == 150hm =
NIA.00' 5 = 150hm .
5 =4 150hm =
i 7 =1 150hm e
, LD 8 - 150nm  fe=
NIA.01 = =omm —
HT
NIA.02'
#T
NIA.03'
#T
th)
NIA.04"
#T
NIA.05’
100 ohm
CIN-SE 2 #R2 4 VCC
]220 ohm
Feq0 2 #R1 1 vCC
#TP158
th
NIA.06'
1 16 CSA.04'! L
P1 P16 = = 15 0Ohm .
v tb ?:, T SSA05 =i 150Ohm -
NIA.07" 4 CSA.07! =] 50m =
H#TI 5 = 150Ohm o
6 =4 15 Ohm -
. =1 15 0Ohm e
NIA.08 ; = o -
#T =4 15 Ohm b
NIA.09’
#T
NIA.10"
#T
NIA.11" !
VCC
Beckman Resnet DIP
898-1-1K
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AlwaysClI
GoodIBDispc2 17 | S374 16

GoodIBDispc3

GND

WaitPin’

Swc3

Cycle3Pin’

Click.2Pin’

Click.2 13 ﬁ 7

Ct.2

Ctl

GND

GND

=

[=] [(e] [oo] ] [o2] (2] F=N] (V] [\S] [0

AlwaysClk-b

MS.1

MS.0

Bank.1

Bank.0

CSA.11

CSA.10°

CSA.09

GND

=

[=] [{e] [eo] BN] [e2] [621 FXN [4V] [\S] |2y

PortOutput’

EKErr.1’

EKErr.0’

CSParErr

DesError

Ct.0

GND

XEROX
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LS374 ug9 S374 v03
b IBPtr.0 b CSPar.0
c IBPtr.1 c CSPar.1
d  EmuMemErr LS374 d CSPar.2 S374 118 | s374 |9
e  StackErr u4 e CSPar.3 u28j 8i
) CK OC’ : CK ocC’
f pclé f CSPar.4
g CSParEr . np i g CSPar5 e P
h  Mesalnt WaitClk h  GoodIBDispc3 AlwaysClk-b . .
i SFLG’ i
S374 vi5 S374 u69
b MAR_’ b Swc3
¢ AllowMDR_ c Swc3’
d TCO S374 d EKTrapc2 S374
e TC1 Vo4 e EKTrapc2 v
: CK ocC’ X CK ocC’
f TC.2 f EKErr.0
11 1 s 11 1
g TC3 AlwaysCIk-c g EKErr.1 AlwaysClk-a
h KernReq’ h  Waitc2’
i TCWaitcl’ i Waitc3’
S240 w05 S04 v43
a  Cyclel S240 S240
b Cyclez 11 9 v86i v86j a aD.0o
o CycIeS EN' EN' b MAR_
yeles 1] 9] ¢ IBEmptyErr’
d Cycle3
e  DRef . . d Des_YBus
A e XBus_SU
f WaitPin f Port
g Click.2Pin’ -
h
S04 V39 S10 x01 S175 u3s
a  AlwaysClk-a a FPCLK b MAS’
b AlwaysClk-b b Fp c MDS’
¢ AlwaysClk-c ¢ Xhigh_0 d SDS
d  WaitClk e IntExternal
e RH_ f *anon*
f Fne0
S00 va2 S00 v8s S00 u36
a  XBus_SU a Pop a  *anon*
b pMAR_’ b  Nibble b WPort
[+ MarPgCross’ c Byte’ c *anon*
d CIN_pc16 d DRef d DesClkDisable
S00 v93 S00 u33 S00 us4
) 10 13
a  WriteSU’ a pTCO a pByte’ 8 11
b WriteLink’ b pTCi1 b  SelFP’ 9 12
¢ WriteRH c  WriteTC c > >
d  WriBFront d C2Clk d L \'r L \T
S02 v08 S08 V32 S51 ugo . .
a  pAlwaysCLK’ a pash.0 a hib
b  pWaitCLK’ b  pAllowMDR_ b WITPC
c  WritelB c pME
d Nt_Pt d *anon*
S10 v79 S10 v23 S20
a sh a pTC.2 a XBus_IB’
b  Push b pTC.3 b EnLRotn’
c XByte’ ¢ Wait
LS32 vo8 LS32 v20 LS32 u1g
a DispBr’ a Link.O’ a pRet’
b EnDispBr.3A’ b Link.l’ b  *anon*
c EnDispBr2-3B’ c Link.2' c Mesalnt
d  EnDispBr0-1’ d Link.3 d MO1
S38 v58 S51 ugo S86 vel
13
a Q.00 a  Waitcl’ a  PageCross 11
b Q.15 b WriteTPC b MapRef 12
[+ Carryln [ Refresh
d Carryln d " .
sl \
S260 w04 LS139 v49
a  IBEmptyErr a  8-bit port
b  *anon* b bank decode
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DES Hardware Configuration Information

The chip is hard-wired in multiplexed control mode.

The Master port is wired for writes only.

The Auxiliary port is not used at all.

Data always flows from the Master port to the Slave port.
Des clock is high for c2 and ¢3, low for c1

The microcode is synchronous, so MFLG' is ignored.
Key parity errors, PAR’, are ignored!

AmZ8068

Zero out the high X bus when reading DES
_DES' triggers Xhigh_0 pagel2(CPE11.sil)

32
33
34
35
;o
Setup 20
Hold 00
CK 19
Q. CK 34 8—00, P
TTLHigh-b 11 10 —
LS374 S374
Y.08 3 DO Q0 2 MP.7 36 I SP.7
Y.09 4 o MP.6 2 SP.6
Y.10 7 I MP.5 SP.5
SP5
Y.11 ] MP.4 24 Spa SP.4
Y.12 MP.3 19 sp3 o SP.3
Y.13 MP.2 18 ap2 A | SP.2
Y.14 MP.1 17 sp1 N | SP.1
Y.15 MP.0
WaitClk
pAlwaysClk’ 2 LS273 |12
DES ' 9 8 *29.5 1 )
18 'L'(M 1 SFLG'
d I
ﬁ
Resynchrnie for FSjs
vl
pAlwaysCIk’ 10
8 *29.4
SpActive 9 ﬂ_
DES’
L] Y
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AMD # min. max. actual Notes
Clock & Reset used
Clock width HIGH 1 115 241
Clock width LOW 2 115 170
Clock Cycle 3 250 411
Clock High to MAS’&MDS’ High Reset Hold 6 0 50 19
MP and SP Strobe Times
MAS'’ falling to MAS' rising (address) MAS width Low 32 80 274
MDS’ falling to MDS’ rising (data) MDS width Low 44a 125 1000 274 Can’t exceed 1000, so have to watch out for WaitClk
MDS' rising to MDS'’ falling MDS Recovery 46 125 137
SDS'’ falling to SDS’ rising (data read) SDS width Low 44a 125 1000 274 Can’t exceed 1000, so have to watch out for WaitClk
SDS’ rising to SDS’ falling SDS Recovery 46 125 137
Clk falling to MDS'’ rising MDS Hold 45 20 70 42 This is the difficult bit! See circuitry below.
Clk falling to SDS’ rising SDS Hold 46 20 70 42 This is the difficult bit! See circuitry below.
MAS Write into Master Port
Data Valid to MAS' rising Address Setup 36 55 268
Data Hold after MAS' rising Address Hold 37 60 243
MDS Write into Master Port
Data Valid to MDS'’ rising Data Setup 47b 125 268
Data Hold after MDS'’ rising Data Hold 48 80 243
SDS Read from Slave Port
SDS falling to Data Valid SP Access 49b 120
SDS rising to Data Invalid SP Data Hold 50 5
SDS falling to SFLG rising SP Flag 51 125 for last byte read

DES Clock Generator Timing

Note:

MAS’, MDS’ and SDS'’ follow at the end of Cycle 3.

Because of the requirement to hold MDS’ and SDS’ for 20 to 70 nanoseconds after DesClk falling, we bring DesClk down early in Cycle 3.

| Cycle 2 | Cycle 3 | Cycle 1 | Cycle 2
AlwaysClk | los | los | los |
[
Cycle3 | | | | ] |
pAlwaysCIk’ ] | e — | 1 re— |
[ [ [
DesClkDisable’ | 100 | 2
DesClk IlO Clock High = 241nS 114 | Clock Low =170nS IlO
MP Data In Previous Data 1| 34 Write Data Valid ]| [(342_Next Data
[ [
MAS’ or MDS' L1 | | 19
42nS Hold
SDS’ | I 19 |
[
SP Data Out SP Data Invalid 11 [02 SP Data Valid i 1122 SP Data Invalid
DES Clock Generator
Cycle3 13
11  *30.1 DesClkReset
pAlwaysCIk 12 (1007, 2)
N
(947,133) Q' _S =14nS
10 Q _Cc=10nS
Cycle3 12
AlwaysClk-a 11 DesClk (10)
(98,1377 (108,16")
TTLHigh-c
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Once set, DesMpError remains set permanently

DesReset’ jams both FSM'’s into State 0
3 | LS273 |2 DesMpState.0
roza27 | DesMpProm.0-RevB ™
15 fa7 9 NextDesMpSt.0 4 T(n 5 | DesMpState.1
1 Q3 L
g 104 NextDesMpSt.1 | )
Cyclel = Q2 7 'L'(73 6] Desmpstate.2
Cycle2 - Q1 1 NextDesMpSt.2 | — _vra
DES ' 6
MELG 3 Q0 12 pDesMpError 8 &73 9. DesMpError
g Taa 50
aRClk
WaitClk
SNDesMpProm.4-RevB ) 19)  MAS
pMAS’
pMDS’
7 (19) MDS’
]
unusedl
1 unused2
| |
6 Taa 50 [S273 S175 | Q. CK 19
v33j u8sf Q. CL 25
CK CL’ CK CL’
11 1 9 1
WaitClk
IOPReset DesReset’
DesReset’ jams both FSM’s into State O
DesClk 3
TTLHigh-c
Des Master Port FSM
_ Des Slave Port FSM
Once set, DesSpError remains set permanently
DesReset’ jams both FSM's into State 0
WaitClk
DesSpProm-RevA
14 | LS273 |15 DesSpsState.0
F93427 | py
li A7 9 NextDesSpST.0
> Qs 17 T(m 16 DesSpState.1
Cyclel 3 Q2 104 NextDesSpSt.1 | — T
Cycle2 4 T(
DES' 7 o1 1 NextDesSpSt.2 18 73 |1 DesSpError
SFLG 6 1A pSDS
5 Q0 75
12 D SpActive
Q 1l SDS’
Q
esReset’ |
Reset Des Chip and FSM’s with IOPReset’
cl|c2|c3Icllc2|c3lcl cl|02|c3|cl|c2|c3 cl|c2|c3
AlwaysClk L L L L L LI L L L Ll L L L L
DesClk | | | | | | | | | |
IOPReset’ [IRERIRRNRNARERNARERERN [ARRERNRRRNRNRRRNRRRNNN
DesReset’ | |
MAS'/MDS’ | MAS’ and MDS' forced low while DesReset’, held low one more DesClk by DesMpFsm |
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Note on semantics of Master Port Writes
] o ] _ ] IOPReset
If you write to the Des chip in c2, it means write an address using MAS
If you write to the Des chip in c1 or ¢3, it means write data using MDS
You may have to wait for c1 in some of these cases.
~cl
The signals are shown logical-true. Reget r MAS_MDS_True
The implementation below inverts signals as required. c1 | ] >
e J
Des YBus in c2 | ' Des YBus in c3
~cl . ~cl
WgtEMas Wait EMps
1
cl Des YBus.incl cl
MAS_Jprue) S_Jrue
. ~c3 . ~c3
MAS Jtive MDS jttive
c3 c3
Master Port Finite-State Machine - Error handling of DesMpError signal is not shown
Slave Port Finite-State Machine - Error handling of DesSpError signal is not shown
SP Read - First Byte
|cl|c2|c3|c1|02|c3|01|02
DesClk [ | [ | [ IOPReset
PSFLG’ |
SFLG’ ] ~SFLG
' r
SbS | N SE— > SFLGY c1
XBus_Des’ | [ |
SP Read - Normal Bytes - XBus_Des’ in c1 SDS ﬂrUF| <
[ a1 [ 2 | 3 | a1 [ 2 | 3 | a1 [ e
DesClk | |—| |—|
SFLG’ ~c3
P Reajing
SFLG’ ~
c3
P
SDS’ | I | | |
XBus_Des’ | | | | | Flﬂ| ~XBus Des
| |
SP Read - Last Byte XBus_Des | XBus_Des & SFLG & cl
|cl|c2|c3|cl|c2|c3|cl|02
DesClk | | | | | The signals are shown logical-true. >
The implementation below inverts signals as required.
PSFLG’ |
SFLG’ | | ’'m not sure which clock it rises with
SDS' | |
XBus_Des’ | | |
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Write address into Des Master Port in C2

| cl I c2 I c3 | cl I c2 I c3 | cl I c2 I c3 | cl I c2 I c3 | cl I c2 I c3 1
AlwaysClk | L | L | L | | L | L L | L | L
DesClk | | | | | | | | | |
Des_YBus’ Linc2 | NB: Have to miss a click before next write
MAS’ | |
Write data into Des Master Port in C1
| cl ! c2 ! c3 I cl I c2 I c3 I cl I c2 | c3 I cl I c2 I c3 I cl | c2 I c3 1
AlwaysClk | L L Ll L L L L Ll L L L L Ll L L
DesClk | | | | | | | | | |
Des_YBus’ m NB: If you write in c1, can catch consecutive clicks/Des Clocks
MDS’ |—| I—l
Write data into Des Master Port in C3
| cl ! c2 ! c3 I cl ! c2 ! c3 I cl ! c2 I c3 I cl ! c2 ! c3 I cl I c2 ! c3 1
AlwaysClk | |_| U U |_| U |_| U U |_| U |_| U U I_l IJ
DesClk
Des_YBus’ Lincs | NB: Have to miss a click before next write [
MDS’ | | | |
Read Data from Des Slave Port in C1
| cl ! c2 I c3 I cl I c2 I c3 I cl I c2 | c3 I cl I c2 I c3 I cl | c2 I c3 1
AlwaysClk | L | L | L | | L | L L | L | L
DesClk
SFLG’ |
SDS’ Des SP Data latched by SDS'A Byte 0 Bytel Byte2
XBus_Des’ te0 tel NB: If you read in&*an read consecutive clicks
Read Data from Des Slave Port in C2
| cl ! c2 ! c3 I cl ! c2 ! c3 I cl ! c2 I c3 I cl ! c2 ! c3 I cl I c2 ! c3 1
AlwaysClk | |_| U U |_| U |_| U U |_| U |_| U U I_l IJ
DesClk
SFLG’ ]
Sbs’ Des SP Data latched by SDS'* lByteo | lByter |
XBus_Des’ q Iﬁ&l NB: Have to miss a click before next %1 I—B&I
Read Data from Des Slave Port in C3
| cl I c2 I c3 I cl I c2 I c3 | cl I c2 I c3 | cl I c2 I c3 | cl I c2 I c3 |
AlwaysClk | L L Ll L L L L Ll L L L L Ll L L
DesClk | | | | | | | | | |
SFLG’ |
SDs’ Des SP Data latched by SDS'” |£yte0—| Iﬂu
XBus_Des’

[Byte0 | NB: Have to miss a click be@q next read I—BM
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Clock

13

26

-

Write 8 bytes
to Master port

Algorithm Unit busy

MP Flag |

Read 8 bytes

SP Flag from Slave port

1

8

13

26 31

31

39

Start writing 64-bit block into Master Port

Algorithm Unit starts processing block

MFLG goes inactive.

MFLG goes active ready for next block

Algorithm Unit finishes processing block

SFLG goes active

Finished reading 64-bit block out of Output Port

SFLG goes inactive

[ I B | | Time, in Z8068 clocks = 411nS in Dandelion design
39

WARNING! This data is not guaranteed to be correct!

NOTES:

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

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

One possible pipelining scheme

WARNING! This data is not guaranteed to be correct!

Write 8 bytes

Algorithm Unit busy

to Master port

MP Flag

Read 8 bytes

from Slave port SP Flag

Write 8 bytes
to Master port

IDLE

Algorithm Unit busy

MP Flag |

Read 8 bytes

from Slave port SP Flag

Write 8 bytes
to Master port

IDLE

Algorithm Unit busy

Read 8 bytes
from Slave port

MP Flag
WARNING! This data is not guaranteed to be correct!
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Cycle3 8 12 Cycle3Pin’ —
TT J2.16
LS374
PO.0 P10.7
PO.1 PlO P1 u51 P16
PO.2 PlL.1
PO.3 PL.2
PO.4 P13
PO.5 Pl.4
PO.6 P15
PortOutput’
n ckman 898-5-R220/330
S240#
2 118 X.08
4100 QO X.09
6 X.10
X.11
X.12
X.13
X.14
X.15
Port * 13 12 _Port 5
P 6
4
pAlwaysCIk’ fgl X.00
X.01
X.02
X.03
S240# X.04
EPLO 2 118 X.08 X.05
D0 Qo X.06
X.07

EPS.2 17 [l = X.12
EPS.] 15 B c X 13
EPS.0 13 [N} 2 X 14
IntExternal' 11 » X.15
v
VCC 1 p——16 ExtPwr —
6C
PortB’ +5 woénp—'
LS139 12 PortA’ :
udc QO' Lo POrtA
GND’ 13 s2 or
Q2

Q¥

Iy

Fesffale Connector J2

nnection compatable with Dolphin interface:

except for pin 16 (N.C. on DO) & pin 35 (GND on DO).

Port’ ™
| |
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vCccC

2' #C123 " #C42 #C68

=
\J

I~
o,

N

I‘;EI
,‘g

N

X B

N

N

2 #C15 1 2 1
. . #C135
#C14 1 2 1

-
N
—

|”w|
I%I
F—

ke
=
—]

XEROX
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TTLHigh-a fZH.0

GND

pfz.0 f2L.0
fy.0

GND Byte .1
fy.2
fY.3
SUA.4
SUA.5
SUA.6
SUA.7

AlwaysClk-c
ExtPwr

pfS.0 2 GND

3 pByte’ _____
[— = =] W -
Selep

Byte 2

Nibble’ 1 12 FPCLK

pWaitClk’ 13

e

Byte 4

Nibble’ 3 6 EP’

.0 2 LS245¢#

iy
Byte 5
6 SelFP’
Nibble’ 4

IT

LS245#
AO BO

18 Bx.8

PB37 Female Connector J1

Fast 16-Bit Port

XEROX

PROPRIETARY NOTE ON COVER SHEET APPLIES TO ALL SHEETS DWG
SIZE
TITLE
SCHEMATIC, CPE-FP Ad

DWG NO. 156P12560

SHEET
REV.

SHEET 38 OF A




This page left intentionally blank

Old contents merged with next page

Floating Point Timing Diagram to be done

XEROX
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PLAT68

EPS.2 1 68 GND
st Q 2 ' P
Bx_1 3 55 PS.0
Bx.2 4 o Bx.0
Bx.3 5 od BX
Bx.4 6 ] BX
Bx.5 7 2 BX
Bx6 8 & Bx 4
Bx.7 9 N BX
& BX
Er Bx.8
EE By
24 BX.10
Ee BX
& BX
= ND
Ene BX
49 Bx.14
ag BX
rE
pr: fs.3
e A
o A6
e A
re. ND
ra v
e
PLAT68
EBS2 % 1p1 wrl1033  Pes
Bxo 2
Bx.1 3 oa PS.0
Bx2 4 a3 BX.0
Bx.3 5 o BX
BxA 6 3 BX
Bx5 7 e Bx
Bx6 8 Fa Bx 4
Bx7 9 o B
B BX 6
& BX
&= BX.8
EE Ry O
od Bx.10
3 B
& BX
Ea ND
& BX
re B 14
w
43 iS.2
g A
m A6
re A
re. ND
m v
rm
li
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vccC

=1
==

N
*
O
=
N
=

N

N
H*
O
©
X

[N

N
H
O
W
=

[N

|
|
|
|
|

N
[
[N
N
[N

|

=S
%|”%|
=t

=1
=1

. #C21
2 #C124 1 2 #C88 1 2 1
+ + +
) ) )
2 #C131 1 2#C61 1 2 #C17 1
+ + +
) ) )
2 #C108 1 2#C65 1 2 #C48 1
+ + +
) ) )
#C47 .
2 #C128 1 2 1 2 #C107 1
+ i+ +
) ) )
2 #C109 1 2#Cl45 1 2 #C74 1
+ + +
) ) )
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Vcc

@O~ Cu V> W N

=

BackVCC _BackVCC 51

yee 1 scomp 8
+5 Re
, #C11 4
er T
2'#C12 1

LS.
3

XEROX
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Comment s:

1) Designator notation notes: ul-99 = Ul-99,

page nunber on which the test point,
ori gi nat es.

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

#TP1 . 1i 12BitCarry ;04
#TP10 . Li IB.2 ; 07
#TP100 .1i  prB.1 ; 20
#TP101 .1i prB.2 ; 20
#TP102 i prB.3 ; 20
#TP103 i paS. 0 ; 20
#TP104 i paS. 1 ; 20
#TP105 .1li  paS. 2 ; 20
#TP106 .1li  paF.0 ; 20
#TP107 .1i paF. 1 ; 20
#TP108 i paF. 2 ; 20
#TP109 .1i  paD.0 : 20
#TP11 i IB.3 ; 07
#TP110 .1li  paD. 1 ; 20
#TP111 .1i  pEP ; 20
#TP112 .1li pClI N SE-w SU ; 20
#TP113 i pEnabl eSU ; 20
#TP114 . i pmem : 20
#TP115 .1i pfsS. 0O ; 20
#TP116 .1i pfsS.1 ; 20
#TP117 .1i pfs. 2 ; 20
#TP118 .1i pfsS. 3 ; 20
#TP119 .1 pfYy. O ; 20
#TP12 i 1B. 4 ; 07
#TP120 i pfY. 1 ; 20
#TP121 .1 pfy.2 ; 20
#TP122 .1 pfvy.3 ; 20
#TP123 . Li I NI A. 00 ; 20
#TP124 . Li INIA. 01 ; 20
#TP125 i I NI A 02 ; 20
#TP126 i I NI A. 03 ; 20
#TP127 .1 pfX o ; 21
#TP128 1 pfX1 ;21
#TP129 1 pfXo2 ;21
#TP13 . Li IB.5 ; 07
#TP130 i pf X. 3 ;21
#TP131 . Li I NI A 04 ;21
#TP132 . Li I NI A. 05 ;21
#TP133 . Li I NI A. 06 ;21
#TP134 . Li I NI A. 07 ;21
#TP135 .1 pfz. 0 ;21
#TP136 i pfz. 1 ;21
#TP137 i pfZz. 2 ;21
#TP138 .1 pfz.3 ;21
#TP139 . Li I NI A. 08 ;21
#TP14 . Li I B. 6 ; 07
#TP140 . Li I NI A. 09 ;21
#TP141 i I NIA 10 ;21
#TP142 i INTA 11 ;21
#TP15 . Li IB. 7 ; 07
#TP152 .1li  NA 00O ; 27

#TP153
#TP154
#TP155
#TP156
#TP157
#TP158
#TP159
#TP16
#TP160
#TP161
#TP162
#TP163
#TP17
#TP172
#TP173
#TP174
#TP175
#TP176
#TP177
#TP178
#TP179
#TP18
#TP180
#TP181
#TP182
#TP19
#TP192
#TP199
#TP2
#TP20
#TP200
#TP201
#TP202
#TP203
#TP204
#TP205
#TP21
#TP22
#TP23
#TP24
#TP25
#TP26
#TP27
#TP28
#TP29
#TP3
#TP30
#TP31
#TP32
#TP33
#TP34

v0-99

.1i *23.4
.1 *23.5
1 *23.1
Ll *23.2
.l *23.3
.1li *23.6

= U100- 199, wO0-99
2) The last itemon lines below, preceeded by a sem colon (;),
connector or signal

.1 NTA oY
.1i NA 02
.1i NA 03
1 NTA 04
.1i NA 05
.1i N A 06’
.1 NTA o7

. i | BFront _
.1i NA 08
.1 NTA 09
1 NTA 1O
i NTA LT
i Goodl BDi spc?2
.1i  IBPtr.O
1 IBPtr.1

i Exi t Ker nel’
i Ent er Ker nel ’
i ArintErr’

i | BDi sp’

i Mesal nt Rq’
1i IBPtr_1

.1i  Refilllntc2
.1 IBPtr_O

i Popz’

S i

i Sel ect | BO’
.1li  pPCl6’

L EnuMentr r
i PageCr oss
.1li  plBPtr.0

.1li  plBPtr.1
.1li  SelectlBl’
1l MAR

i Di spBr. 0’
i Di spBr. 1’
i Di spBr. 2’
i Di spBr. 3A
i Di spBr. 3B

.1i  pNIA 00’
.1i R OO

.1i  pNIA 01’
.1i  pNIA 02’
.1i  pNIA 03’
.1i  pNIA 04’
.1i  pNIA 05’

027
027
;27
;27
0 27
127

;07
;27
;27
0 27
127
;07
;07
;07
;11
;11

;11
;11
;11
; 07
11
;11

;07
;17
;17
;04
. 07
1 24
1 24
0 24
;24
;24

; 07
;07
;10
;13
113
113
113
;13
;14
;04
;14
;14
;14
;14
;14

U200- 299
is the schematic
i nf ormati on

PROPRIETARY NOTE ON COVER SHEET APPLIES TO ALL SHEETS

XEROX
TME SCHEMATIC, CPE-FP

DWG
SIZE

A4

DWG NO. 156P12560

SHEET 42 OF

SHEET
REV.




#TP35 A pNI A. 06’ ;14

#TP36 i pNI A. 07’ ;14
#TP37 i pTC. O ;14
#TP38 .1i  pN A 08 ; 14
#TP39 .1i pTC. 1 ; 14
#TP4 .1li R 15 ; 04
#TP40 .1i pNIA 09 ;14
#TP41 i pTC. 2 ; 14
#TPA42 .1i pNIA 10 ; 14
#TP43 .1li  pTC. 3 ; 14
#TP44 .1i pNTA 1T ; 14
#TP45 .1li  TPC. 00 ; 15
#TP46 .1i  TPC Ol ;15
#TPAT i TPC. 02 ;15
#TPA48 i TPC. 03’ ;15
#TP49 .1i  TPC 04 ; 15
#TP5 .1li  QO00 ; 04
#TP50 .1li  TPC. 05 ; 15
#TP51 .1li  TPC. 06’ ;15
#TP52 i TPC. 07’ ;15
#TP53 i TPC. 08’ ;15
#TP54 .1li  TPC 09 ; 15
#TP55 .1i  TPC 10 ;15
#TP56 .1 TPC 11 ; 15
#TP57 .1i  pLink.0O ;15
#TP58 i pLi nk. 1’ ;15
#TP59 .1i  pLink.2 ;15
#TP6 .1li Q15 ; 04
#TP60 .1i  pLink.3 ; 15
#TP61 .1i TCY.0 ;15
#TP62 1 Tev. 1 ;15
#TP63 i TCY. 2 ;15
#TP64 i TCY. 3 ;15
#TP65 1 a.o ;16
#TP66 1 a1l ; 16
#TP67 i al2 ;16
#TP68 .1i G =Enu ; 16
#TP69 i Pt =Enu ; 16
#TP7 i CI N- SE ; 04
#TP70 1 N.O ; 16
#TP71 T\ ;16
#TP72 L N2 ; 16
#TP73 .1i Nt =Enu ; 16
#TP74 i Swe2 ; 16
#TP75 .1i Swe?’ ; 16
#TP76 i *23.7 ; 24
#TP77 .1 *23.8 ; 24
#TP78 .1i  Mesalnt ; 24
#TP79 i EKTr apc2’ ;17
#TP8 i IB. O ; 07
#TP80 . Li EKTr apc2 ;17
#TP81 .1li  EKErr.o ; 17
#TP82 .1li  EKErr.v ; 17
#TP83 .1i  pEKT ;17
#TP84 .1li  pEKT ;17
#TP85 i pEKO’ ;17
#TP86 i pEK1’ ;17
#TP87 .1li  pSE ; 17
#TP9 1 I1B.1 ; 07

#TP91
#TP93
#TP94
#TP95
#TP96
#TPO7
#TP98
#TP99

E002
E003
E004
E009
EO10
EO11
EO015
EO016
EO17
E020
EO021
E022
E023
E024
E025
E026
E027
E028
E030
E031
E032
E033
EO034
E035
E037
E039
E040
EO41
E042
E043
E044
E045
E046
E047
E048
E049
E050
EO51
E052
EO53
EO054
EO55
E056
EO057
E058
EO059
E060
E061
E062
E063

. i pKR ;17
i Ker nReq’ 017
i pcl6’ 017
.1i prA O ; 20
1 prAl ; 20
1 prA 2 ; 20
1 prA 3 ; 20
i prB. 0 ;20
Cycl el’ ;18
Cycl e2’ ;18
Cycl e3’ ;18
ppd k ; 18
G\D 142
Al'l oWMVDR _ ;10
MapRef ;12
Refresh ;12
Wai t ;18
G\D ;42
| OPODat a_’ ;11
KODat a_’ (11
ECDat a_’ ;11
DCtIFifo ' ;11
DBor der _’ ;11
_TStatus’ ;11
KCnd_’ (11
PQODat a_’ ;11
G\D 142
_El Dat a’ ;11
_Kl Dat a’ ;11
_KTest’ ;11
_ | OPI Dat a’ ;11
ESt r obe’ ;11
CSPar Err ;24
YI ODi sp. 0 ;13
G\D ;42
X. 00 ; 03
X. 02 ;03
X. 04 ; 03
X. 06 ; 03
X. 08 ; 03
X. 10 ; 03
X 12 ; 03
X. 14 ; 03
Y. 00 ; 03
BackVCC ;42
BackVCC ;42
Y. 02 ; 03
Y. 04 ; 03
Y. 06 ; 03
Y. 08 ; 03
Y. 10 ; 03
Y. 12 ; 03
Y. 14 ; 03
YH. O ; 06
GN\D 142
YH. 2 ; 06
YH. 4 ; 06
YH. 6 ; 06
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E064
E065
E066
EO070
EO77
E080
EO081
E082
E083
E084
E085
E086
E087
E088
E089
E090
E091
E092
E093
E094
E095
E096
E102
E103
E104
E110
E113
E114
E115
E117
E120
E121
E122
E123
E124
E126
E127
E128
E130
E131
E132
E133
E134
E139
E140
E141
E142
E143
E144
E145
E146
E147
E148
E149
E150
E151
E152
E153
E154

Pt.O ; 16
Pt.2 ;16
Di sp- Proc’ ; 18
GN\D ;42
| OPAddr. 14 ;19
GN\D ; 42
pCSVE. a’ ;19
pCSWE. ¢’ 019
pCSVE. e’ ;19
| OPReq’ ; 16
DPReq’ ; 16
EReq’ ; 16
KReq’ ; 16
Ref Req’ ;16
EORound ;16
GN\D ;42
W TPCHI gh’ ;19
| OPDat a. 0 ;19
| OPDat a. 2 ;19
| OPDat a. 4 ;19
| OPDat a. 6 ;19
SwTAddr ;19
dick.0 ;16
Cick.1 ; 16
Cick.2 ;16
G\D 142
mem ;10
_Mst at us’ ;11
Ml ;11
| OPReset’ ; 26
GN\D ; 42
loPCt| ;11
K&t ;11
EICI ;11
DQl ;11
ECCt| ;11
_Tl Dat &’ ;11
Pl ;11
G\D 142
_El St at us’ ;11
_KSt at us’ ;11
KSt r obe’ ;11
_1 OPSt at us’ ;11
Yl ODi sp. 1 013
GN\D ;42
X. 01 ; 03
X. 03 ; 03
X. 05 ; 03
X. 07 ; 03
X. 09 ; 03
X 11 ; 03
X. 13 ;03
X. 15 ; 03
Y. 01 ; 03
BackVCC ;42
BackVCC 142
Y. 03 ; 03
Y. 05 ; 03
Y. 07 ; 03

E155
E156
E157
E158
E159
E160
E161
E162
E163
E164
E166
E170
E176
E177
E180
E181
E182
E183
E185
E186
E187
E188
E189
E190
E191
E192
E193
E194
E195
E196

J1
J1
J1
J1
J1
J1
J1
J1
J1
J1
J1
J1

J1
J1
J1
J1
J1
J1
J1
J1
J1
J1
J1
J1
J1
J1
J1

.01
.02
.03
.04
.05
. 06
.07
.08

.10
11
.12
.14
.15
.16
.17
.18
.19
. 20
.21
.22
.23
.24
. 25
. 26
.27
. 28

Y. 09 ;03
Y. 11 ;03
Y. 13 ;03
Y. 15 ;03
YH. 1 ;06
G\D 142
YH. 3 ;06
YH. 5 ;06
YH. 7 ; 06
Pt.1 ;16
MenErrc3 ;17
G\D 142
| OPAddr. 13 ;19
| OPAddr . 15 ;19
GN\D 142
pCSVEE. b’ ;19
pCSVEE. d’ ;19
pCSWE. f’ ;19
Cl r DPReq’ ;11
C r Ref Reg’ ;11
C r KFl ags’ p11
ReadCSEn’ ;25
| OPWAI t ;18
G\D 142
W TPCLow ;18
| OPData. 1 ;19
| OPDat a. 3 ;19
| OPDat a. 5 ;19
| OPDat a. 7 ;19
SwTAddr’ ;19
GN\D ;38
GN\D ;38
G\D ;38
FPCLK ;38
Ext Pwr ;38
Ext Pwr ;38
FPI.O ;38
FPI. 1 ; 38
FPI. 2 ;38
FPI. 3 ;38
I nt Ext er nal’ ;38
fy.o ;38
fy.1 ; 38
fyY.2 ; 38
fyY.3 ;38
SUA. 4 ;38
SUA. 5 ;38
SUA. 6 ;38
SUA. 7 ;38
GN\D ;38
Bx. 0 ;38
Bx. 1 ;38
Bx. 2 ; 38
Bx. 3 ; 38
Bx. 4 ;38
Bx. 5 ; 38
Bx. 6 ;38
Bx. 7 ; 38
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J1 .29  Sel FP : 38 *04. 15: v68.120, v83.13i ;05
J1 .30 Bx.8 ;38
J1 .31 Bx.9 : 38 *04.16: v68. 100, v83. 11i ;05
J1 .32 Bx.10 : 38
J1 .33 Bx.11 : 38 *04.17: v41. 100, v83. 8i ;05
J1 .34 Bx.12 : 38
J1 .35 Bx.13 ;38 *04.18: v41.120, v83. 6i ;05
J1 .36 Bx.14 : 38
J1 .37 Bx.15 : 38 *04.19: v41. 140, v83.4i ;05
J2 .01 PIQO : 36 *04.1: v58.40, u89.4i ;05
J2 .02 PIQO1 : 36
J2 .03 PIQ2 : 36 *04. 20: v41. 160, v83. 2i ;05
J2 .04 PIQ3 ; 36
J2 .05 PIO 4 ; 36 *04.2: vb8.70, u89.5i ;05
J2 .06 PIQO5 : 36
J2 .07 PIQOG6 : 36 *04.3: v58.90, u89.12i ;05
J2 .08 PIOQ7 : 36
J2 .09 PI.O . 36 *04.4: v58.120, u89. 13i ;05
J2 .10 PI.1 . 36
J2 .11 PI.2 : 36 *04.5: v42.160, v84.2i ;05
J2 .12 PI.3 : 36
J2 .13 Pl.4 : 36 *04.6: v42.140, v84. 4i ;05
J2 .14  Ext Pwr : 36
J2 .15 Ext Pwr ; 36 *04.7: v42.120, v84. 6i ;05
J2 .16 Cycle3Pin’ ; 36
J2 .17 G\D : 36 *04.8: v42.100, v84. 8i ;05
J2 .18 GN\D : 36
J2 .19 G\D : 36 *04.9: v69.100, v84.11li ;05
J2 .20 PO O : 36
J2 .21 PO O : 36 *06.1: v78.20, v65.3i, v37.20 ;07
J2 .22 PO1 ; 36
J2 .23 PO 1T : 36 *06.2: v78.50, v65.4i, v37.50 ;07
J2 .24 PO 2 : 36
J2 .25 PO 2 : 36 *06.3: v78.60, v65.7i, v37.60 ;07
J2 .26 PO 3 : 36
J2 .27 PO 3 : 36 *06.4: v78.90, v65.8i, v37.90 ;07
J2 .28 PO 4 ; 36
J2 .29 PO &4 : 36 *06.5: v78.120, v65.13i, v37.120 ;07
J2 .30 PO 5 : 36
J2 .31 PO Y% : 36 *06.6: v78.150, v65.14i, v37.150 ;07
J2 .32 PO 6 : 36
J2 .33 PO & : 36 *06.7: v78.160, v65.17i, v37.160 ;07
J2 .34 PortQutput’ ; 36
J2 .35 PO 7 ; 36 *06.8: v78.190, v65.18i, v37.190 ;07
J2 .36 PI.5 : 36
J2 .37 G\D : 36 *15.1: v97.130, v85.19i ;16
*17.1: u35.1lo, v22.5i ;18
*04.10: v69. 120, v84.13i ;05
*17.2: u3l.1lo, vO05. 9i ;18
*04.11: v69. 140, v84.15i ;05
*17.3: u35.60, v97.9i ;18
*04. 12: v69. 160, v84.17i ;05
*23.10: u22.50, u28.3i ;24
*04.13: v68. 160, v83.17i ;05
*23.11: u23.50, u28.4i ;24
*04. 14: v68. 140, v83.15i ;05
*23.12: u27.50, u28. 14i 124
PROPRIETARY NOTE ON COVER SHEET APPLIES TO ALL SHEETS DWG DWG NO. 156P12560 SHEET
XEROX TITLE SIZE REV.
SCHEMATIC, CPE-FP A4 | sHeEeT 45 OF A




*35.7: v40. 150, ul9.15i ;36

*23.13: u24.50, u28.7i ;24
*35.8: v40.120, ul9.17i ; 36

*23.14: u25.50, u28.8i ;24
12BitCarry: u81l.29i ;03

*23.15: u26.50, u28.13i ; 24 12BitCarry: u90. 90, #TP1. 1i ;04

*23.16: u85. 140, u35.9i ;24 12Bit Gen’ : u80.320 ;03
12Bit Gen’ : u90.14i ;04

*23.1: #TP202.1li, u28.60, u29.1i ;24
12BitProp’: u80. 350 ;03

*23.2: #TP203.1li, u28.90, u29.2i ;24 12BitProp’: u90. 15i ;04

*23.3:  #TP204. 1i, u28.120, u29.3i ;24 18. 1: vb51. 2i, vb2.2i, v53.2i ;19
18. 1: vb4. 2i, vb5.2i, v72.3i

*23.4: #TP200. 1i, u28.20, u29.16i ;24 18.1: v70. 180, v50.2

*23.5: #TP201.1i, u28.50, u29.17i ;24 18. 2: v51.4i, vb2.4i, v53.4i ;19
18. 2: vb4.4i, vb5.4i, v72. 4i

*23.6: #TP205. 1i, u28.150, u29.4i ;24 18. 2: v73.2i, v70.160, v50.4

*23.7. #TP76.1i, u29.1l1o, u64.14i ;24 18. 3: v51.6i, v52.6i, v53.6i ;19
18. 3: v54.6i, vb5.6i, v72.7i

*23.8: #TP77.1i, u35.80, u64.17i ;24 18. 3: v73.4i, v70. 140, v50.6

*23.9: u29. 130, u35. 10i ;24 18. 4: vb51.8i, vb52.8i, v53.8i ;19
18. 4: vb4.8i, vb5.8i, v72.8i

*25.1: u04.50, ul3.6i ;26 18. 4: v73.6i, v70.120, v50. 8i

*25.2: u04.60, ul3.11i ; 26 18. 5: v51.17i, v52.17i, vb3.17i ;19
18. 5: vb4.17i, vb55.17i, v72.13

*25. 3: u04. 70, ul3. 14i ;26 18. 5: v73.8i, v70.30, v50.17i

*25.4: u04. 40, ul3.3i ;26 18. 6: v51. 15i, v52.15i, v53.15i ;19
18. 6: v54. 15i, v55.15i, v72.14i

*29.1: u69. 30, v56.11i ; 30 18. 6: v73.17i, v70.50, v50.15

*29.2: vO01.31lo, ub4.18i ;30 18. 7: vb51.13i, v52.13i, v53.13i ;19
18. 7: v54. 13i, vb55.13i, v72.17

*29.3: v01.150, v33.13i ;30 18. 7: v73.15i, v70.70, v50.13

*29.4: u69.80, v34.11i ; 30 18. 8: v51. 11i, v52.11i, vb3.11li ;19
18. 8: vb4. 11i, vb55.11li, v72.18

*29.5: u87.80, u69.1i ;30 18. 8: v73.13i, v70.90, v50.11i

*30.1: u69.11lo, ul4. 10i ;31 4BitCarry: v08.29i ;03
4BitCarry: u90.120 ;04

*35.1: v40.20, ul9.2i ;36 4BitCarry: vO07.12i ;13

*35.2: v40.50, ul9.4i ;36 4BitCGen’: v09.320 ;03
4Bit Gen’ :  u90. 3i ;04

*35.3: v40.60, ul9.6i ;36
4BitProp’: v09.350 ;03

*35.4: v40.90, ul9.8i ;36 4Bi t Prop’ : u90. 4i ;04

*35.5: v40.190, ul9.11i ;36 8BitCarry: u80.29i ;03
8BitCarry: u50.2i, u90.110 ; 04

*35.6: v40.160, ul9.13i ;36 8BitCarry: v07.15i ;13
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8BitGen': v08.320 ;03 Al waysd k-b: u67.11i ;10
8Bit Gen’: u9o0. 1i ;04 Al waysd k-b: v21. 40 ;18
Al waysd k-b:  ul3.9i ; 26
8BitProp’: v08.350 ;03 Al waysC k-b:  u47.9i ; 26
8BitProp’: u90. 2i ; 04 Al waysC k-b:  u05. 2i ;28
Al waysd k-b: u28.11i ;29
aD.0’: u63.15i, u87.20, u6b2.1li ;04
Al waysd k-c v16.11i ;10
aD. 0: u8l. 7i ; 03 Al waysd k-c v17.11i ;10
aD. 0: u80. 7i ; 03 Al waysC k- c v76.11i ;15
abD. 0: v09. 7i ; 03 Al waysd k- ¢ v62. 11i ;15
aD. 0: v08. 7i ; 03 Al waysC k-c: v21. 60 ;18
aD. 0: u87.1i, u62.5i, u63.1i ;04 Al waysd k-c u82.9i, v31.9i ;26
aD. 0: v16. 120 ;10 Al waysd k-c v94.11i ;29
Al waysd k-c v95. 9i ; 38
abD. 1: u81. 5i ;03
abD. 1: u80. 5i ; 03 ash.0: u81.14i ;03
abD. 1: v09. 5i ; 03 ash. 0: u80.14i ;03
aD. 1: v08. 5i ; 03 ash.0: v17.190 ;10
aD. 1: u63. 2i ;04
abD. 1: v16. 150 ;10 ash.1: u81.13i ;03
ash. 1: u80.13i ;03
aF. 0: u81. 27i ; 03 ash. 1. u99. 20 ;10
aF. 0: u80. 27i ;03
aF. 0: v09.27i ;03 ash. 2: u81l.12i ;03
aF. 0O: v08. 27i ;03 ash.2: u80.12i ;03
aF. O: u67. 20 ;10 ash.2: u99.7o0 ;10
aFh.1: u81.28i ;03 asSl.0: v08.14i ;03
aFh.1: u80.28i ;03 asl.0: v09.14i ;03
aFh.1: u99.100 ;10 asl.0: vl17.120 ;10
aFh.2: u81.26i ;03 asl.1: v08.13i ;03
aFh. 2: u80. 26i ;03 asl.1: v09.13i ;03
aFh.2: u99.150 ;10 asl.1: vl17.150 ;10
aFl .1: v08.28i ;03 asSl.2: v08.12i ;03
aFl . 1: v09. 28i ;03 asl.2: v09.12i ;03
aFl .1: vl16.160 ;10 asl.2: vl17.160 ;10
aFl .2: v08.26i ;03 BackVCC: f02. 60, E50 ;42
aFl .2: v09.26i ;03 BackVCC: E51 142
aFl . 2: ub0. 1i ; 04 BackVCC: E151 ;42
aFl .2: v16.190 ;10 BackVCC: E150 ;42
Al owMDR : u6l.3i, u43.3i ;07 Bank. 0: u07.13i ;25
Al omVDR : v94.50, E11 ;10 Bank. 0: u04.3i, v19. 130 ;26
Bank. 0: u05. 6i ;28
Al t UAddr’: v58. 1i ; 05
Al t UAddr’ : ul8. 70 11 Bank. 1: ull.13i ;25
Bank. 1: u04.2i, v19. 140 ;26
Al waysd k- a u68. 9i ; 10 Bank. 1: u05. 5i ;28
Al waysd k- a u99. 9i ; 10
Al waysC k- a u30. 11i ;10 Bank ': v57.100 ;11
Al waysd k- a v21. 20 ;18 Bank ': v19.9i ; 26
Al waysC k- a v02.11i ;29
Al waysCl k- a ul4d. 11i ;31 Bx. O: v06. 180, J1.21 ;38
Bx. O: u2l. 2i ;40
Al waysd k- b u9l.9i, u89.9i ;05 Bx. O: u2l. 20i ;40
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Bx. O: u2l1. 650 ;40 Bx. 1: u20. 3i 140
Bx. O: u20. 650 ;40
Bx. O: u20. 20i ;40 Bx. 2: v06. 160, J1.23 ; 38
Bx. O: u20. 2i ;40 Bx. 2: u2l. 4i 140
Bx. 2: u2l. 22i ;40
Bx.10: v24.160, J1.32 ;38 Bx. 2: u2l.630 ;40
Bx. 10: u21.12i ;40 Bx. 2: u20. 630 ;40
Bx. 10: u21. 30i 140 Bx. 2: u20. 22i 140
Bx. 10: u2l.540 ;40 Bx. 2: u20. 4i ;40
Bx. 10: u20. 540 ;40
Bx. 10: u20. 30i ;40 Bx. 3: v06. 150, J1.24 ;38
Bx. 10: u20. 12i ;40 Bx. 3: u2l. 5i ;40
Bx. 3: u2l. 23i 140
Bx. 11: v24. 150, J1.33 ;38 Bx. 3: u2l. 620 ;40
Bx. 11: u2l. 13i 140 Bx. 3: u20. 620 ;40
Bx. 11: u2l. 31i ;40 Bx. 3: u20. 23i 140
Bx. 11: u2l1.530 ;40 Bx. 3: u20. 5i ;40
Bx. 11: u20.530 ;40
Bx.11: u20.31i ;40 Bx. 4: v06. 140, J1.25 ;38
Bx. 11: u20. 13i 140 Bx. 4: u2l. 6i 140
Bx. 4: u2l1.24i ;40
Bx. 12: v24. 140, J1.34 ;38 Bx. 4: u2l. 610 ;40
Bx. 12: u2l. 15i ;40 Bx. 4: u20. 610 ;40
Bx. 12: u21. 32i ;40 Bx. 4: u20. 24i ;40
Bx. 12: u2l1.520 ;40 Bx. 4: u20. 6i 140
Bx. 12: u20.520 ;40
Bx. 12: u20. 32i ;40 Bx. 5: v06. 130, J1.26 ; 38
Bx. 12: u20. 15i ;40 Bx. 5: u2l. 7i 140
Bx. 5: u2l. 25i ;40
Bx.13: v24.130, J1.35 ;38 Bx. 5: u2l. 600 ;40
Bx. 13: u2l.16i ;40 Bx. 5: u20. 600 ;40
Bx. 13: u2l. 34i 140 Bx. 5: u20. 25i 140
Bx. 13: u21.500 ;40 Bx. 5: u20. 7i 140
Bx. 13: u20. 500 ;40
Bx. 13: u20. 34i ;40 Bx. 6: v06. 120, J1.27 ;38
Bx. 13: u20. 16i ;40 Bx. 6: u2l. 8i ;40
Bx. 6: u2l1.26i ;40
Bx. 14: v24. 120, J1.36 ;38 Bx. 6: u2l.590 ;40
Bx. 14: u2l. 18i ;40 Bx. 6: u20.590 ;40
Bx. 14: u2l1.490 ;40 Bx. 6: u20. 26i ;40
Bx. 14: u2l1. 360 ;40 Bx. 6: u20. 8i ;40
Bx. 14: u20. 360 ;40
Bx. 14: u20.490 ;40 Bx. 7: v06. 110, J1.28 ; 38
Bx. 14: u20. 18i 140 Bx. 7: u2l. 9i 140
Bx. 7: u2l1.27i ;40
Bx. 15: v24.11o, J1.37 ;38 Bx. 7: u2l1. 570 ;40
Bx. 15: u2l. 19i ;40 Bx. 7: u20. 570 ;40
Bx. 15: u2l1.480 ;40 Bx. 7: u20. 27i ;40
Bx. 15: u2l.380 ;40 Bx. 7: u20. 9i 140
Bx. 15: u20. 380 ;40
Bx. 15: u20. 480 ;40 Bx. 8: v24. 180, J1.30 ; 38
Bx. 15: u20. 19i 140 Bx. 8: u2l. 10i 140
Bx. 8: u2l. 28i ;40
Bx. 1: v06. 170, J1.22 ;38 Bx. 8: u2l1.56o0 ;40
Bx. 1: u21. 3i ;40 Bx. 8: u20. 560 ;40
Bx. 1: u2l. 21i 140 Bx. 8: u20. 28i 140
Bx. 1: u2l. 640 ;40 Bx. 8: u20. 10i 140
Bx. 1: u20. 640 ;40
Bx. 1: u20. 21i ;40 Bx. 9: v24. 170, J1.31 ;38
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Bx. 9 u2l.11i ;40 CrintErr’: u52. 130, #TP176. 1i 011
Bx. 9: u21. 29i ;40 CrintErr’: u45. 3i 017
Bx. 9: u2l.550 ;40 CrintErr’: u29. 6i ;24
Bx. 9: u20. 550 ;40
Bx. 9 u20.29i ;40 C rKFl ags’ : v57. 70, E187 111
Bx. 9 u20. 11i ;40
O rRefReg’ : v57. 90, E186 ;11
Byte' : v46. 1i ;09
Byte': u34.80 ;12 CSA. 00’ : v25.16i ;20
CSA. 00’ : v10.16i ;20
Byt e: v95.100 ;38 CSA. 00’ : v27.16i ;20
Byt e: ud6. 2i ; 38 CSA. 00’ : v12.16i ;20
Byt e: ud6. 4i ; 38 CSA. 00’ : v14.16i ;20
Byt e: v32. 5i ; 38 CSA. 00’ : v29.16i ;20
CSA. 00’ : v26.16i ;20
Cc2d k:  u49.11i ;16 CSA. 00’ : v1l.16i ;20
Cc2d k: v05.11o0 ;18 CSA. 00’ : v13.16i ;20
CSA. 00’ : v28.16i ;20
CarryQut: u8l1.330 ;03 CSA. 00’ : v30. 16i ;20
CarryQut: u63. 6i ; 04 CSA. 00’ : v15.16i ;20
CarryQut: vO07.14i ;13 CSA. 00 : u36.16i ;21
CSA. 00’ : ub5.16i ;21
CIN-SE-wrSU : u62.12i ;04 CSA. 00’ : us7.16i ;21
CIN-SE-wr SU : u72. 1i ; 05 CSA. 00’ : u38.16i ;21
CIN-SE-wr SU : u68. 30 ;10 CSA. 00 : u40.16i ;21
CSA. 00 : u59.16i ;21
CI N- SE-wr SU.  u68. 20 ;10 CSA. 00’ : ub6. 16i ;21
CI N- SE-wr SU.  v04. 1i ;18 CSA. 00’ : u37.16i ;21
CSA. 00’ : u39.16i ;21
CIN-SE: v09.29i ;03 CSA. 00’ : ub8.16i ;21
CIN-SE: u90.13i ;04 CSA. 00’ : u60. 16i ;21
CIN-SE: u63. 12i ;04 CSA. 00 : u4l.16i ;21
CIN-SE: u63.5i, u63.4i ;04 CSA. 00" : u74.16i ;22
CIN-SE: u62.4i, u62.110o, u62.80 ;04 CSA. 00’ : u92.16i ;22
CI N-SE: #TP7. 1i CSA. 00’ : uo94. 16i ;22
CIN-SE: #R2. 2i ;27 CSA. 00’ : u76.16i ;22
CSA. 00’ : u78.16i ;22
CIN _pcl6: u62.10i ;04 CSA. 00’ : u96. 16i ;22
CI N_pc1l6: u72.11o0 ;12 CSA. 00 : u93.16i ;22
Cl N_pcl6: u4d4. 6i ;17 CSA. 00’ : u75.16i ;22
CSA. 00’ : u77.16i ;22
CI N_pcl6X u62.13i ;04 CSA. 00’ : u95s. 16i ;22
CI N_pcl6X uls. 1lo ;11 CSA. 00’ : u97.16i ;22
CI N_pcl6X u72.12i ;12 CSA. 00’ : u79.16i ;22
CSA. 00 : u66. 120 ;27
Cl N_pcl6Z ulg8. 120 ;11 CSA. 00’ : u05. 120 ;28
CIN_pcl6Z u72.13i ;12
CSA. 01" : v25.17i ;20
Cick.0 E102, u73.16i ;16 CSA. 01" : v10.17i ;20
CSA. 01 : v27.17i ;20
dick.1 E103, u73.17i ;16 CSA. 01 : v12.17i ;20
CSA. 01 : v14.17i ;20
dick. 2: E104, u73.1i ;16 CSA. 01" : v29.17i ;20
dick. 2: v86.13i ;28 CSA. 01" : v26.17i ;20
CSA. 01" : v1l.17i ;20
Click.2Pin’: v86.70, u0l.6i ;28 CSA. 01 : v13.17i ;20
CSA. 01 : v28.17i ;20
CrDPReq : v57.11o, E185 ;11 CSA. 01" : v30. 17i ;20
CSA. 01" : v15.17i ;20
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CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

o1 : u36. 17i ;21
01’ : u55. 17i ;21
01’ : ub7. 17i 121
01 : u38.17i ;21
01 : ud40.17i ;21
o1 : ub9.17i ;21
o1 : ub6.17i ;21
.01 : u37. 17i 021
01': u39.17i ;21
01 : ub8.17i ;21
o1 : u60. 17i ;21
o1 : udl. 17i ;21
o1 : u74.17i ;22
01’ : u92. 17i 122
01’ : u94. 17i 122
01 : u76.17i ;22
01 : u78.17i ;22
o1 : u96. 17i ;22
o1 : u93.17i ;22
01’ : u75. 17i 122
01’ : u77. 17i 122
01 : u9s. 17i ;22
01 : u97.17i ;22
o1 : u79.17i ;22
01 : u66. 11o0 ;27
01’ : u05.130 ;28
02 : v25.18i ;20
02’ : v10.18i ;20
02’ : v27.18i ;20
02 : v12.18i ;20
02’ : v14. 18i ;20
02’ : v29. 18i ;20
02’ : v26.18i ;20
02’ : v11.18i ;20
02’ : v13.18i ;20
02’ : v28.18i ;20
02’ : v30. 18i ;20
02’ : v15. 18i ;20
02 : u36. 18i ;21
02’ : ub5.18i ;21
02’ : ub7.18i ;21
02 : u38.18i ;21
.02 u40. 18i 021
02': ub59.18i ;21
02’ : ub6.18i ;21
02’ : u37.18i ;21
02’ : u39.18i ;21
02 : ub8.18i ;21
02’ : u60. 18i 021
02’ : u4l. 18i 021
02’ : u74.18i ;22
02’ : u92.18i ;22
02’ : uo94. 18i ;22
02’ : u76.18i ;22
02’ : u78. 18i ;22
02': u96. 18i ;22
02 : u93.18i ;22
02’ : u75.18i ;22

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA
CSA.
CSA.
CSA.
CSA
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
.03
CSA.

CSA.
CSA
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

02’
02’
02’
02’
02’
02’

03’
03’
03’
03’
03’

03’
03’
03’
03’
03’
03’
03':
03’ :
03’ :
03’ :
03’ :
03':

03’
03’
03’
03’

03’
03’
03’
03’
03’
03’

03’
03’
03’
03’
03’

03’

04’ :
04’ :
04’ :
04’ :
04’ :
04’ :
04’ :
04’ :
04 :
04’ :
04’ :
04’ :
04’ :

u77.18i ;22
u9s5.18i ;22
u97.18i ;22
u79.18i ;22
u66. 100 ;27
u05. 140 ;28

v25. 19i ;20
v10. 19i ;20
v27.19i ;20
v12.19i ;20
v14.19i ;20
v29. 19i : 20
v26. 19i : 20
v11.19i ;20
v13.19i ;20
v28.19i ;20
v30.19i ;20
v15.19i ;20
u36.19i ;21
ub5.19i ;21
ub57.19i ;21
u38.19i ;21
u40.19i ;21

u59.19i ;21
u56.19i ;21
u37.19i ;21

u39.19i ;21
ub8.19i ;21
u60. 19 ;21
u4l.19 ;21
u74.19i ;22
u92.19i ;22
u94.19i ;22
u76. 19 ;22
u78.19i ;22

u96. 19i ;22
u93.19i ;22
u75.19i ;22

u77.19i ;22
u9s. 19i ;22
u97.19i ;22

u79.19i ;22
u66. 9o 0 27
u05. 150 ;28
v25. 1i ;20
v10. 1i ;20
v27. 1i ;20
v12. 1i ;20
v14. 1i ;20
v29. 1i ;20
v26. 1i ;20
v1l. 1i ;20
v13. 1i ;20
v28. 1i : 20
v30. 1i ;20
v15. 1i ;20
u36. 1i ;21
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CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

04’ : ub5. 1i ;21
04’ : us7. 1i ;21
04’ : u38. 1i 021
04’ : u4o0. 1i 121
04’ : u59. 1i 021
04’ : u56. 1i 021
04’ : u3d7. 1i ;21
.04 : u39. 1i 121
04’ : us8. 1i ;21
04’ : u60. 1i 121
04’ : u4l. 1i 121
04’ : u74. 1i 122
04’ : u92. 1i ;22
04’ : uo94. 1i ;22
04’ : u76. 1i ;22
04’ : u78. 1i 122
04’ : u96. 1i 122
04’ : u93. 1i 122
04’ : u7s. 1i ;22
04’ : u77. 1i 122
04’ : u9s. 1i ;22
04’ : u97. 1i 122
04’ : u79. 1i 122
04’ : u98. 160 ;27
04’ : u05. 160 ;28
05’ : v25. 2i ; 20
05’ : v10. 2i ;20
05’ : v27. 2i ;20
05’ : v12. 2i ;20
05’ : v14. 2i ; 20
05’ : v29. 2i ;20
05’ : v26. 2i ;20
05’ : v1l. 2i ;20
05’ : v13. 2i ;20
05’ : v28. 2i ;20
05’ : v30. 2i ; 20
05’ : v15. 2i ;20
05’ : u36. 2i ;21
05’ : ub5. 2i 121
05’ : ub7. 2i 121
05’ : u38. 2i 021
05’ : u40. 2i ;21
.05 : u59. 2i 021
05’ : u56. 2i ;21
05’ : u37. 2i 021
05’ : u39. 2i 021
05’ : ub8. 2i ;21
05’ : u60. 2i ;21
05’ : udl. 2i 121
05’ : u74. 2i 122
05’ : u92. 2i 122
05’ : uo4. 2i 122
05’ : u76. 2i 122
05’ : u78. 2i ;22
05’ : u96. 2i 122
05’ : u93. 2i ;22
05’ : u75. 2i 122
05’ : u77. 2i 122

CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
. 06’
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA
CSA.
CSA
CSA.
CSA.
CSA.
CSA
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

05’
05’
05’
05’
05’

06’

06’
06’
06’
06’

06’
06’
06’
06’
06’
06’
06’ :
06’ :
06’ :
06’ :
06’ :
06’ :

06’
06’
06’
06’

06’
06’
06’
06’
06’
06’

06’
06’
06’
06’
06’
06’

o7’
07’
o7’
o7’
o7’
o7’
07’ :
07’ :
07’ :
07’ :
07’ :
07’ :
07’ :
07’ :

u95. 2i 122
u97. 2i 122
u79. 2i 122

u98. 150 ; 27
u05. 170 ;28

v25. 3i ;20
v10. 3i ;20
v27. 3i ;20
v12. 3i ;20
v14. 3i ;20
v29. 3i ;20
v26. 3i ;20
v1l. 3i : 20
v13. 3i ;20
v28. 3i ;20
v30. 3i ;20
v15. 3i ;20
u36. 3i 121
ub5. 3i 121
u57. 3i 121
u38. 3i 121
u40. 3i ;21
u59. 3i 121
u56. 3i 121
u37. 3i 121
u39. 3i 121
u58. 3i 121
u60. 3i ;21
u4l. 3i 121
u74. 3i 122
u92. 3i 122
u94. 3i 122
u76. 3i ;22
u78. 3i ;22
u96. 3i 122
u93. 3i 122
u75. 3i 122
u77. 3i ;22
u95. 3i ;22
u97. 3i ;22
u79. 3i 122
u98. 140 ;27
u05. 180 ;28
v25. 4i ;20
v10. 4i ;20
v27. 4i ;20
v12. 4i ;20
v14. 4i ;20
v29. 4i ;20
v26. 4i ;20
v11. 4i ;20
v13. 4i ;20
v28. 4i ;20
v30. 4i ;20
v15. 4i ;20
u36. 4i 021
ub5. 4i ;21
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CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

07’ : ub7. 4i 021
07’ : u38. 4i ;21
07’ : u4o0. 4i 021
07’ : u59. 4i 121
07’ : u56. 4i 021
07’ : u37. 4i 021
07’ : u39. 4i ;21
.07 ub8. 4i 121
07’ : u60. 4i ;21
07’ : udl. 4i 121
07’ : u74. 4i 122
07’ : u9?2. 4i 122
07’ : u94. 4i 122
07’ : u76. 4i ;22
07’ : u78. 4i ;22
07’ : u96. 4i 122
07’ : u93. 4i 122
07’ : u75. 4i 122
07’ : u77. 4i 122
07’ : u95s. 4i 122
07’ : u97. 4i ;22
07’ : u79. 4i 122
07’ : u98. 130 ;27
07’ : u05.190 ;28
08’ : v25. 5i ;20
08’ : v10. 5i ; 20
08’ : v27. 5i ;20
08’ : v12. 5i ;20
08’ : v14. 5i ;20
08’ : v29. 5i ;20
08’ : v26. 5i ;20
08’ : v1l. 5i ;20
08’ : v13. 5i ;20
08’ : v28. 5i ;20
08’ : v30. 5i ;20
08’ : v15. 5i ;20
08’ : u36. 5i 021
08’ : u55. 5i ;21
08’ : u57. 5i 121
08’ : u38. 5i 121
08’ : u40. 5i 021
08’ : u59. 5i ;21
. 08" : u56. 5i 021
08’ : u37. 5i ;21
08’ : u39. 5i 021
08’ : ub8. 5i 021
08’ : u60. 5i ;21
08’ : u4l. 5i ;21
08’ : u74. 5i 122
08’ : u92. 5i 122
08’ : u94. 5i 122
08’ : u76. 5i 122
08’ : u78. 5i 122
08’ : u96. 5i 122
08’ : u93. 5i ;22
08’ : u75. 5i ;22
08’ : u77.5i 122
08’ : u95. 5i 122

CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
. 09’
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA
CSA.
CSA
CSA.
CSA.
CSA.
CSA
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

CSA.
CSA.
CSA.
CSA
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.
CSA.

08’

08’ :
08’ -

09’
09’

09’
09’
09’
09’

09’
09’
09’
09’
09’
09’
09’ :
09’ :
09’ :
09’ :
09’ :
09’ :

09’
09’
09’
09’

09’
09’
09’
09’
09’
09’

09’
09’
09’
09’
09’

10’
10’
10’
10’
10’
10’
10’ :
10" :
10" :
10" :

10’
10’
10’
10’

u97. 5i 122
u79. 5i 122
u98. 120 ;27
u05. 200 ;28

v25. 6i ;20
v10. 6i ;20
v27. 6i ;20
v12. 6i ;20
v14. 6i ;20
v29. 6i ;20
v26. 6i ;20
v11l. 6i : 20
v13. 6i ;20
v28. 6i ;20
v30. 6i ;20
v15. 6i ;20
u36. 6i 121
ub5. 6i 121
ub7. 6i 121
u38. 6i 121
u40. 6i 121
u59. 6i ;21
u56. 6i 121
u37. 6i 121
u39. 6i 121
u58. 6i 121
u60. 6i 121
u4l. 6i ;21
u74. 6i 122
u92. 6i 122
u94. 6i 122
u76. 6i 122
u78. 6i ;22
u96. 6i ;22
u93. 6i 122
u75. 6i 122
u77. 6i 122
u95. 6i 122
u97. 6i ;22
u79. 6i ;22
u98. 11o0 ; 27
u05. 9i 128
v25. 7i ;20
v10. 7i ;20
v27.7i ;20
v12. 7i ;20
v14. 7i ;20
v29. 7i : 20
v26. 7i ;20
v1l1. 7i ;20
v13. 7i ;20
v28. 7i ;20
v30. 7i ;20
v15. 7i : 20
u36. 7i 121
ub5. 7i 021
ub7.7i ;21
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CSA. 10 : u38. 7i 021 CSA. 11 : u79. 8i
CSA. 10" : u40. 7i 121 CSA. 11': u98. 90
CSA 10" : ub9. 7i ;21 CSA. 11': u05.7
CSA. 10’ : ub6. 7i 121
CSA. 10’ : u37. 7i 021 CSBank. 0’ : v10. 9i
CSA. 10’ : u39. 7i 021 CSBank. 0’ : v25. 9i
CSA. 10 : ub8. 7i ;21 CSBank. 0’ : v26. 9i
CSA. 10" : u60. 7i 121 CSBank. 0’ : v27.9i
CSA 10" : udl. 7i ;21 CSBank. 0’ : v28. 9i
CSA. 10" : u74. 7i ;22 CSBank.0': v14.9
CSA. 10’ : u92. 7i 122 CSBank. 0’ : v29. 9i
CSA. 10’ : uo94. 7i 122 CSBank. 0’ : v30. 9i
CSA. 10" : u76. 7i 122 CSBank. 0’ : v15. 9i
CSA. 10" : u78. 7i 122 CSBank. 0’ : v13.9i
CSA. 10" : u96. 7i 122 CSBank. 0’ : v12.9i
CSA. 10" : u93. 7i ;22 CSBank. 0’ : v11.9i
CSA. 10’ : u75. 7i 122 CSBank. 0’ : u66. 160
CSA. 10’ : u77. 7i 122
CSA. 10 : u95s. 7i 122 CSBank. 1’ : ubb. 9i
CSA. 10" : u97. 7i 122 CSBank. 1’ : ub6. 9i
CSA. 10" : u79. 7i 122 CSBank. 1’ : ub7.9i
CSA. 10" : u98. 100 ; 27 CSBank. 1’ : ub58. 9i
CSA. 10’ : u05. 8i ;28 CSBank. 1’ : ub9. 9i
CSBank. 1’ : u60. 9i
CSA. 11 : v25. 8i ;20 CSBank. 1’ : u41l. 9i
CSA 11’ : v10. 8i ;20 CSBank. 1’ : u40. 9i
CSA 11’ : v27. 8i ;20 CSBank. 1’ : u39. 9i
CSA. 11’ : v12. 8i ;20 CSBank. 1’ : u38. 9i
CSA. 11’ : v14. 8i ;20 CSBank. 1’ : u37.9i
CSA. 11 : v29. 8i ;20 CSBank. 1’ : u36. 9i
CSA. 11 : v26. 8i ;20 CSBank. 1’ : u66. 150
CSA. 11 : v1l. 8i ;20
CSA 11’ : v13. 8i ;20 CSBank. 2’ : u92. 9i
CSA. 11’ : v28. 8i ;20 CSBank. 2’ : u93. 9i
CSA. 11’ : v30. 8i ;20 CSBank. 2’ : u94.9
CSA. 11’ : v15. 8i ;20 CSBank. 2’ : u95. 9i
CSA. 11’ : u36. 8i 021 CSBank. 2’ : u96. 9i
CSA 11’ : ub5. 8i 121 CSBank. 2’ : u97.9i
CSA 11’ : ub7. 8i ;21 CSBank. 2’ : u79. 9i
CSA. 11’ : u38. 8i ;21 CSBank. 2': u78. 9i
CSA. 11’ : u4o0. 8i 121 CSBank. 2’ : u77.9i
CSA. 11’ : u59. 8i 021 CSBank. 2’ : u76. 9i
CSA. 11': u56. 8i ;21 CSBank. 2’ : u75. 9i
CSA 11’ : u37. 8i 121 CSBank.2': u74.9
CSA 11’ : u39. 8i ;21 CSBank. 2’ : u66. 140
CSA. 11': u58. 8i 021
CSA. 11’ : u60. 8i 021 CSBank. 3’ : u66. 130
CSA. 11 : u4l. 8i ;21
CSA. 11 : u74. 8i 122 CSPar Err: u44. 2i
CSA 11 : u92. 8i 122 CSParErr: u4b.17
CSA 11 : u94. 8i ;22 CSPar Err: u29. 15i, 1 24
CSA 11’ : u76. 8i 122 CSPar Err: u01l1. 150
CSA. 11’ : u78. 8i 122
CSA. 11’ : u96. 8i 122 CSVE. a’ : v71. 180, ;19
CSA. 11 : u93. 8i 122 CSVE. a’ : v25. 11i
CSA 11’ : u75. 8i 122 CSWE. a’ : v10. 11i
CSA 11’ : u77. 8i 122 CSWE. a’ : u36. 11i
CSA. 11': u95. 8i 122 CS\WE. a’ : ub5. 11i
CSA. 11’ : u97. 8i 122 CSWE. a’ : u74. 11i
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CSVE. a’ : u92.11i ;22 Ct =Emu:  u4b. 4i 017
CSWE. b’ : v71. 160, v51.1i, vb51.19i ;19 Cycl el : E2, v86.2i ;18
CSWE. b’ : vil. 11i ;20
CSVE. b’ : v26.11i ;20 Cycl el: u45.7i 017
CSVE. b’ : ud7. 11i ;21 Cyclel: v86.180, u3l.13i ;18
CSVE. b’ : ub6.11i ;21 Cycl el: u70.9i ;18
CSWE. b’ : u75. 11i ;22 Cyclel: v96.4i, v18.4i ;32
CSWE. b’ : u93. 11i ;22 Cycl el: vO0O. 3i ;32
CSVE. ¢’ v71. 140, v52.1i, vb52.19i ;19 Cycl e2’: u73.10i ;16
CSVE. ¢’ v12.11i ;20 Cycle2': E3, v86.4i ;18
CSVE. ¢’ v27.11i ;20
CSVE. ¢’ u38. 11i ;21 Cycl e2: v23.2i ;13
CSVE. ¢’ u57. 11i 021 Cycle2: v97.11i ;16
CSVE. ¢’ u76.11i ;22 Cycl e2: v63. 6i ;16
CSVE. ¢’ u94. 11i ;22 Cycl e2: v86. 160, vO05.12i ;18
Cycle2: v96.7i, v18.7i ;32
CSVE. d’ v71. 120, v53.1i, v53.19i ;19 Cycl e2: vO0O. 4i ;32
CSVE. d’ v13.11i ;20
CSVE. d’ v28. 11i ;20 Cycl e3': E4, v86.6i ;18
CSWE. d' : u39. 11i ;21
CSVE. d’ ub8.11i ;21 Cycl e3: u72. 4i ;10
CSVE. d’ u77.11i ;22 Cycle3: v22.13i ;18
CSWE. d' : u9s. 11i ;22 Cycl e3: v86.140 ;18
Cycle3: u69.13i ;31
CSVEE. e’ v71.30, v54.1i, vb4.19i ;19 Cycl e3: ul4.12i ;31
CSVE. e’ v14.11i ;20 Cycl e3: v86. 8i ; 36
CSVE. e’ v29.11i ;20
CSVE. e’ : ud40.11i ;21 Cycl e3Pin’: u01. 5i ;28
CSVE. e’ ub9.11i ;21 Cycl e3Pin’: v86. 120, J2.16 ;36
CSVE. e’ u78. 11i 122
CSVE. e’ : u96. 11i ;22 CycleX : uls5.120 ;11
Cycl eX : u53. 2i ;12
CSVE. ' : vb55.1i, v71.50, v55.19i ;19
CSVE. ' : v15.11i ;20 CycleY' : ub2. 70 p11
CSVE. f': v30. 11i ;20 CycleY' : u53. 1i ;12
CSWE. f': udl. 11i 121
CSWE. f': u60. 11i 021 DBorder ': v89.150, E25 11
CSWVE. ' : u79.11i ;22
CSVE. ' : ug97.11i ;22 DCtIFifo ': v67.90, E24 ;11
. 0: ud9. 20, #TP65.1i ;16 D&l _': v67.70, E124 ;11
c.o: u49. 13i ;16
c.o: v63. 15i ;16 DesCl k: vO01.14i ;30
ct.O0: u0l.130 ;28 DesCl k: ul4. 80 ;31
DesC k: ul4. 3i ;32
¢. 1 u49. 50, #TP66.1i ;16
a. 1 ud9. 14i ;16 DesError: u0Ol.140 ;28
c.1: v63. 1i ;16
. 1: u01. 8i ; 28 DesMpError: v33.90, v18.3i, v96.3i ;32
¢. 2: u49. 60, #TP67.1i ;16 DesMoSt ate. 0: v33.20, v18.15i ;32
¢.2: ud49.17i ;16 DesMpSt ate. 0: v96. 15
¢. 2 v63. 2i ;16
ct.2: u0l1. 7i ;28 DesMpState. 1: v33.50, v18.1li ;32
DesMpState. 1: v96. 1i
Ct =Enmu: u49. 90, #TP68.1i ;16
Ct =Enu: u49.18i ;16 DesMoState. 2: v33.60, v18.2i ;32
PROPRIETARY NOTE ON COVER SHEET APPLIES TO ALL SHEETS DWG DWG NO. 156P12560 SHEET
XEROX TITLE SIZE REV.
SCHEMATIC, CPE-FP A4 |sHeer 54 OF A




DesMoSt ate. 2: v96. 2i EKTrapc2’': #TP79.1li, v02.60 ;17
DesReset’: v33.1i, uld4.50, u85.1i ;32 EKTrapc2: u48.15i ;14
EKTrapc2: v43.15i ;14
DesSpError: v33. 190, vO0O. 2i ; 32 EKTrapc2: #TP80. 1li, v02.90 ;17
DesSpState. 0: v33.150, v00.15i ;32 EmuMentrr: #TP199. 1i, u64.60 ;17
EmuMenErr: u45. 16i
DesSpState. 1: v33.160, v00. 1i ; 32
Enabl eSU. v42.17i ;05
DES ': u32.140 ;11 Enabl eSU:  v69.17i ;05
DES ': u87.9i ; 30 Enabl eSU.  v41.17i ;05
DES ': v96.6i, v18.6i ;32 Enabl eSU. v68.17i ;05
Enabl eSU.  u72. 2i ; 05
Di sp-Proc’: E66, u34. 12j ; 18 Enabl eSU.  u67. 50 ; 10
Di spBr’: u71.5i, u71.10i, u71l.30 ;12 EnDi spBr.3A" : u71. 60 ;12
EnDi spBr.3A : v07.7i ;13
DispBr.0': v77.40, #TP24.1i ;13
Di spBr.0": vO05. 2i ;14 EnDi spBr0-1": u71.11lo ;12
EnDi spBr0-1': v77.15i ;13
DispBr.1': v77.70, #TP25.1i ;13
DispBr.1': vO05.5i ; 14 EnDi spBr2-3B': u71. 13i, u7l.80 ;12
EnDi spBr2-3B': v23. 7i ;13
DispBr.2': v23.60, #TP26.1i ;13 EnDi spBr 2- 3B’ : v49. 7i ;13
Di spBr.2': v20.2i ;14
EnLRotn’: v81.13i, v82.13i ;08
Di spBr. 3A : v07. 60, #TP27.1i ;13 EnLRotn’ : v88.13i, v80.13
Di spBr. 3A": v20. 4i ; 14 EnLRotn’: u33. 80 ;12
Di spBr. 3B : v49. 60, #TP28.1i ;13 Ent er Kernel ' : ub52. 140, #TP175. 1i ;11
Di spBr. 3B : v20. 3i ;14 Ent er Kernel ' : u44. 4i 017
DPReq’ : E85, u73.2i ;16 EOCCt| ' v89. 110, E126 ;11
DRef’: v38.4i, u34.110, v86.17i ; 18 EOData_': v67.11lo, E23 ;11
DRef : v86. 30, u70. 13i ;18 EORound: E89, u73.15i ;16
ElC ' v67. 100, E123 ;11 EReq’': E86, u73.4i ;16
EReq’ : u88. 4i ;27
EKErr.0’: v60. 2i ; 09
EKErr.0': #TP81.1i, v02.120 ;17 EStrobe’: v79.70, E35 ;11
EKErr.0': u45.6
EKErr. Q' : u0l. 160 ;28 Exi t Ker nel ' : u52. 150, #TP174. 1i 11
Exi t Kernel ' : u44. 3i ;17
EKErr.1': v60. 4i ; 09
EKErr.1': #TP82.1i, v02.150 ;17 Ext Pw: J2.14, fO01.60, J2.15 ;36
EKErr.1': u4b5.5i Ext Pw: J1.05, J1.06 ; 38
EKErr. 1 : uol. 170 ;28
F. O: u8l. 310 ;03
EKTrapc2’': v92.3i, v92.11i ;14 F.O: v07. 4i ;13
EKTrapc2’': v92.5i ;14
EKTrapc2’: v9l1.3i, v9l.11i ; 14 FeqO: v21.13i, u80.11lo ;03
EKTrapc2’: v91.5i ;14 FeqO: v08. 110 ;03
EKTrapc2’': v90.3i, v90. 11i ;14 FeqO: v09. 110 ;03
EKTrapc2’': v90. 5i ;14 FeqO: u8l.11lo ;03
EKTrapc2’': v93.3i, v93.11i ;14 FeqO: v07. 3i ;13
EKTrapc2’': v93.5i ; 14 FeqO: #R1. 2i ;27
PROPRIETARY NOTE ON COVER SHEET APPLIES TO ALL SHEETS DWG DWG NO. 156P12560 SHEET
XEROX TITLE SIZE REV.
SCHEMATIC, CPE-FP A4 | sHeer 55 OF A




fsS. 3 u33.13i ;12
FneO: v21l.120 ;03 fS. 3 : u2l. 460 ;40
FneO: v07. 2i ;13
fS. 3: u68. 150 ;10
FPCLK: J1.04 ;38 fS. 3: ul8.5i, u32.5i ;11
FPCLK: u46.120 ;38 fS. 3: v79. 6i 111
FPCLK: u21.350 ;40 fS. 3: u34. 4i 112
FPCLK: u20. 350 ;40 fS. 3: u33. 2i 012
fS. 3: u53. 9i 112
FPI.0: vO03. 2i : 36
FPI.0: J1.07 ;38 f X. 0: u30. 20 110
f X. 0: ulsb. 6i 111
FPI.1: vO03.4i ; 36 f X. 0: u84.2i, u35.2i ;15
FPI . 1: J1.08 ; 38
fX 1: u30. 50 ;10
FPI.2: vO03. 6i : 36 f X 1: uls. 3i 111
FPI.2: J1.09 ;38 f X 1: u84. 14i ;15
FPI.3: vO03. 8i : 36 f X 2: u30. 60 ;10
FPI.3: J1.10 ;38 f X 2: uls. 2i 11
fX 2: u84. 15i ;15
FPS.0: v03.13i ;36
FPS.0: u2l.660 ;40 f X. 3: u30. 90 ;10
FPS. 0: u20.660 ;40 f X. 3: uls. 1i 111
f X 3: u84. 1i ;15
FPS.1: v03.15i ;36
FPS.1: u2l1.670 ;40 fY.0': u68.60 ;10
FPS.1: u20.670 ;40 fY.0O: v57.4i 111
fy.o: v89.4i 111
FPS.2: v03.17i ;36 fy.0o: u7l.9i 112
FPS. 2: u2l. 1i ;40
FPS. 2: u20. 1i ;40 fY.O: v46. 2i ;09
fY.O: u68. 70 ;10
fS. 0: u67.16o ;10 fY.O: ub2. 4i 11
fS. 0: v67.6i, v89.6i ;11 fY.O: v67. 4i 11
fS. 0: u52.5i, vb57.5i ;11 fY.O: u71l. 4i ;12
fS. 0: u34.10i ;12 fY.O: J1.12 ; 38
fS. 0: u7l. 2i 112 fY.O: u46. 5i 1 38
fS. 1 u67.19o0 ;10 fy. 1: v46. 5i ;09
fS. 1: ub52.6i, vb57.6i ;11 fy. 1: u67. 9o ;10
fS. 1: v67.5i, v89.5i ;11 fy. 1: ub2. 3i 111
fS. 1: u34. 9i 112 fy. 1: v57. 3i 111
fsS. 1 u71. 1i 112 fvy. 1: v67. 3i 11
fvy. 1: v89. 3i 11
fS. 2 u68. 110 ;10 fy. 1: u7l. 12i ;12
fs.2’: v79.5i, v87.5i ;11 fy. 1: vO07. 9i 113
fS. 2" uls8. 6i (11 fy. 1: v49. 9i 113
fS.2': u33.12i ;12 fy. 1: v23. 9i 113
fS. 2 u34. 5i 112 fv. 1: J1.13 ;38
fv. 1: u20.470 ;40
fS. 2 u68. 10o ;10 fy. 1: u2l.470 ;40
fS. 2: u32. 4i 111
fS. 2: u33. 1i 112 fYy. 2: v46. 11i ;09
fS. 2: u53.10i ;12 fy. 2: u67. 120 ;10
fs. 2 u20. 460 ;40 fy. 2: ub2. 2i 11
fy. 2: v57. 2i 11
fS. 3 u68. 140 ;10 fYy. 2: Vv67. 2i 11
fS. 3 : v87. 4i 111 fYy. 2: v89. 2i 11
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fy. 2: v07.10i ;13 fZzL.0: ub3.11li ;12
fv. 2: v49. 10i ;13 fZL.0: v95.70 1 38
fv. 2: v23. 10i ;13
fy. 2: J1.14 ; 38 GN\D: u81.30i ;03
fy. 2: u21.390 ;40 G\D: u80.30i ;03
fy. 2: u20.390 ;40 G\D: v08. 30i ;03
G\D: v09. 30i ;03
fy.3: v46. 14i ;09 G\D: u80.40i ;03
fY.3: u67. 150 ;10 G\D: v09.40i ;03
fY.3: ub52. 1i 111 G\D: v08. 40i ;03
fY.3: v57. 1i 111 G\D: u81. 40i ;03
fYy.3: v67. 1i 111 G\D: v42.19i ;05
fy. 3: v89. 1i (11 G\D: v69.19i ;05
fY.3: vO07. 11i ;13 G\D: v41l. 19i : 05
fv.3: v49. 11i 113 G\D: v68.19i ;05
fy.3: v23.11i ;13 GN\D: u9l. 14i, u91.11i, u9l.6i : 05
fY. 3: v77. 1i ;13 G\D: u9l. 3i
fYy.3: J1.15 ;38 G\D: v58. 15i ;05
fy.3: u21.400 ;40 GN\D: v42.18i ;05
fvy.3: u20. 400 ;40 G\D: v68. 18i ;05
G\D: v41.18i ;05
fZ.0: v85. 2i ;09 G\D: v69. 18i ;05
fZ.0: u30. 120 ;10 G\D: v48. 2i ;06
fZ. 0: u33. 9i 112 G\D: va7. 2i ;06
G\D: u6l. 15i ;07
fzZ. 1: v85. 4i ;09 G\D: u43. 15i ;07
fZ. 1: u30. 150 ;10 G\D: u6l. 10i ;07
fZ. 1: uls8. 3i 111 G\D: u43. 10i ;07
fZ. 1: v87. 3i 11 G\D: v38. 13i ;07
fZ. 1: v79. 3i ;11 G\D: u6l. 8i ;07
fZ. 1: u32. 3i (11 G\D: u43. 8i ;07
fzZ. 1: u33. 4i, u33.10i 112 G\D: v65. 1i ;07
G\D: v61. 11i, v61.13i, v61.15i ;08
fZ. 2: v81.9i, v82.9i, v88.9i ;08 GN\D: v61.17i, v39.11li, v39.13
fZ. 2: v80. 9i G\D: v39. 15i, v39.17
fZ. 2: v59. 1i ;09 G\D: v59. 13i, v59.10i, v59. 6i ;09
fZ. 2: v85. 6i : 09 GN\D: v59. 3i
fZ. 2: u30. 160 ;10 G\D: v46. 13i, v46.10i, v46. 6i ;09
fzZ. 2: uls8. 2i p11 G\D: v46. 3i
fZ. 2: v87. 2i 111 G\D: v16. 1i ;10
fZ. 2: v79. 2i 111 G\D: u67. 1i ;10
fZ. 2: u32. 2i (11 G\D: u30. 1i ;10
G\D: v17. 1i ;10
fZ. 3: v81.10i, v82.10i, v88.10i ;08 G\D: uls. 4i 11
fZ. 3: v80. 10i G\D: uls. 5i 11
fZ. 3: v85. 8i ;09 G\D: u48. 3i 114
fZ. 3: u30.190 ;10 G\D: u84.13i ;15
fZ. 3: uls. 1i ;11 G\D: v45.13i ;15
fZ. 3: v87. 1i (11 G\D: v74.13i ;15
fZ. 3: v79. 1i p11 G\D: v75. 13i ;15
fZ. 3: u32. 1i ;11 G\D: v44. 13i ;15
G\D: v74. 2i ;15
f ZH. O: v79. 4i 111 G\D: v75. 2i ;15
f ZH. O: uls8. 4i (11 G\D: va4. 2i ;15
fZH 0: v95. 20 : 38 GN\D: v45. 2i ;15
G\D: v63.13i ;16
fZL. 0: v87. 6i ;11 G\D: u49. 1i ;16
fZL.0: u32. 6i 111 GN\D: v63.14i ;16
fZL.0: u33.5i 112 GN\D: u44. 151 ;17
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G\D: u45s. 2i 017 G\D: #C95. 1o, #CA5. 1o, #Cl23.1o0

G\D: ul6. 15i 017 G\D: #C69. 1o, #C70. 1o, #Crl.1o ;37

G\D: ud4. 13i ;17 G\D: #C54. 1o, #Cb5.10, #(C56. 10

GND: ulé. 13i ;17 GN\D: #C57. 1o, #C58. 1o, #C59. 10

GND: udd. 14i ;17 G\D: #C37. 1o, #C38.1lo, #C39.1o0

GN\D: ulée. 14i ;17 G\D: #C40. 1o, #C41.1lo, #C42.1o

G\D: u45. 10i 017 G\D: #C99. 1o, #C100. 1o, #Cl101.1o0 0 37

G\D: u45. 8i 017 G\D: #C102. 1o, #C103. 1o, #C104. 1o

G\D: u70.3i, u70.2i ;18 G\D: #C81. 1o, #C82. 1o, #C83. 10

GND: v97. 3i ;18 G\D: #C84. 1o, #C85. 1o, #C86. 10

GND: v70.19i ;19 G\D: #C66. 1o, #C67. 1o, #C68. 1o

GND: v70. 1i ;19 G\D: #C3. 10, #C89. 10, #C72. 10 1 37

G\D: v71.19i ;19 G\D: #C73. 1o, #C75. 1o, #C46.10

G\D: v71. 1i ;19 G\D: #C44. 1o, #C52.1o0, #C53. 10

G\D: u22.13i ;24 G\D: #Cl114. 1o, #C115. 1o, #Cl116. 1o

GND: u23.13i ;24 GN\D: #C117. 1o, #C118. 10, #Cl119. 10

GND: u24.13i ;24 G\D: #C9. 10, #C50. 10, #C20. 1o 1 37

GND: u25.13i ;24 G\D: #C19. 1o, #C18. 1o, #Cl6. 10

GND: u26.13i ;24 GN\D: #C10. 1o, #C29.1lo, #C32.1o0

G\D: u27. 13i 1 24 G\D: #C8. 1o, #C6. 10, #C31. 1o

G\D: u29. 8i 1 24 G\D: #C7. 1o, #C5.1o0, #C4. 1o

GND: u29.10i ;24 GN\D: #Cl142. 10, #Cl143. 10, #Cl44.10 ;37

GND: v19. 10i, v19.7i : 26 G\D: #C132. 1o, #Cl146. 10, #Cl13. 10

GND: uo4. 1i ;26 G\D: #Cl14. 1o, #C15. 1o, #C30. 1o

GND: ul3. 4i ;26 G\D: #C63. 1o, #C77.1lo, #C90. 1lo

G\D: u01l. 9i 128 G\D: #C51. 1o, #C93. 10, #C28. 10

G\D: u05. 1i ;28 G\D: #C126. 1o, #Cl125. 1o, #C49. 1o 1 37

GND: u05. 110 ;28 GN\D: #C140. 10, #C139. 10, #Cl138.10

GND: u01l. 2i ;28 G\D: #C135. 10, #C136. 10, #Cl137.10

GND: u0l.190 ;28 G\D: #C151. 1o, #C152. 10, #C150. 10

G\D: u0l.120 ;28 G\D: #C148. 1o, #Cl41.1lo, #Cl47. 1o

GND: u05.10i ;28 GN\D: v95. 6i ;38

G\D: v94. 1i 129 G\D: J1.02, J1.01, J1.20, J1.03 ;38

GND: u64. 1i ;29 GN\D: v95.12i ;38

GND: v02. 1i ;29 G\D: u2l1.17i ;40

GND: u28. 1i ;29 G\D: u21.33i ;40

GND: v86.19i ;29 GN\D: u2l1.680 ;40

G\D: v86. 1i 1 29 G\D: u2l. 510 ;40

G\D: v01. 20i, vO1.1i, vO1. 30i ;30 G\D: u2l. 420 ;40

GND: v01. 25i, vO1.13i, vO01.28i GN\D: u20. 420 ;40

GND: v56. 1i ;30 GN\D: u20. 510 ;40

GND: v18.14i ;32 G\D: u20. 680 ;40

GN\D: v18.13i ;32 GN\D: u20.33i ;40

GN\D: v96. 14i ;32 G\D: u20.17i ;40

G\D: v96. 13i ;32 G\D: #C109. 1o, #C128. 1o, #Cl108.1o0 ;41

GND: v00. 14i ;32 G\D: #C131. 10, #Cl124. 10, #Cl12.1o

GND: v00. 13i ;32 G\D: #C121. 1o, #C120. 10, #C110. 10

GND: v00. 5i 132 G\D: #C122. 10, #C134. 10, #Cl27.10

GND: u04.13i ;36 G\D: #C130. 1o, #C129. 1o, #C133.10

GND: u65. 1i ; 36 G\D: #C145. 1o, #CA7. 1o, #C65.10 ;41

G\D: u65. 19i : 36 G\D: #C61. 1o, #C88. 1o, #C87. 10

GND: v40. 1i : 36 GN\D: #C94. 1o, #Cl106. 10, #C96. 10

GND: u83. 1i : 36 G\D: #C79. 1o, #C80. 1o, #C43.1o

GN\D: J2.37, J2.19, J2.18, J2.17 ;36 G\D: #C153. 10, #C98. 10, #Cl113. 10

G\D: ub1. 8i : 36 G\D: #C74. 1o, #Cl107. 1o, #C48.10 ;41

G\D: #C22. 1o, #C23.1o, #C24.10 ;37 G\D: #C17. 1o, #C21. 1o, #Cl149. 1o

G\D: #C25. 10, #C26. 1o, #C27. 10 G\D: #C34. 1o, #C35.10, #C33. 10

GND: #C78. 10, #Cl105. 10, #C92. 10 GN\D: #C36. 1o, #Cl11.1o0, #C60. 10

GND: #C91. 1o, #C97. 1o, #C76. 1o G\D: #C62. 1o, #Cl. 1o, #C64. 1o
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GN\D: #C155. 1o, #Cl154. 1o, #C158. 10 | BDi sp’: u52. 120, #TP177. 1i 011
GN\D: #C157. 1o, #C2.1o0
GN\D: E10, E20, E30, E40 | BEnptyErr’ : u87. 60, u3l.4i ;10
G\D: E110, E120, E130, E140 ;42
GN\D: E90, E80, E70, E60 | BEnpt yErr: v38. 50 ;07
GN\D: E190, E180, E170, E160 ;42 | BEnpt yErr: u87. 5i ;10
GN\D: u02. 8i ;42 | BEnpt yErr: ud5. 151 ;17
GN\D: u42. 10i 142
GN\D: #Cl12.2i, #Cl1.2i ;42 | BFront : u6l.1lo, #TP16.1i ;07
| BFront : v04.12i ;18
Goodl BDi spc2: u6l. 120, #TP17.1i ;07
Goodl BDi spc2: v43. 1i ;14 I BPtr.O: #TP172. 1i, u64. 20, u6l.6i ;07
CGoodl BDi spc2: v9l. 4i ;14 | BPtr.O: u43.6i, v38.1
CGoodl BDi spc2: v92. 4i ;14 I BPtr.O: v60. 6i ;09
CGoodl BDi spc2: v93. 4i ;14
CGoodl BDi spc2: v90. 4i ;14 I BPtr. 1: #TP173. 1i, u64.50, u6l.5 ;07
Goodl BDi spc2: u28.17i ;28 I BPtr. 1: u43.5i, v38.12
IBPtr. 1: v60. 8i ;09
CGoodl BDi spc3: u28. 160, u01l.1i ; 28 I BPtr. 1: u48.13i ;14
hl b: v22.60, u70.5i ;18 IBPtr_ 0O u6l. 1i, u43.1i ;07
I BPtr_ 0O ul8. 130, #TP180. 1i 111
| B. 0: v65. 20, #TP8. 1i ; 07
| B. O: v59. 2i ; 09 IBPtr_ 1’ u6l. 2i, u43.2i ;07
| B. O: v64. 2i ; 09 IBPtr_ 1’ ul8. 140, #TP179. 1i 011
| B. O: v43. 3i ;14
B’ u6l. 17i, u43.17i ;07
IB. 1 v65. 50, #TP9. 1i ; 07 IB ': u52. 90 111
IB. 1 v59. 5i ; 09 IB ': u35. 5i ;18
IB. 1 v64. 5i ; 09
IB. 1 v43. 6i ;14 I NI A 00: u48. 2i ;14
I NI A. 00: v53. 30 ;19
| B. 2: v65. 60, #TP10. 1i ;07 I NI A. 00: #TP123. 1i, v28.120 ;20
| B. 2: v59.11i ;09 I NI A. 00: us8.120 ;21
| B. 2: v64.11i ;09 I NI A 00: u95. 120 ;22
| B. 2: v43.10i ;14 I NI A 00: u25. 9i ;24
I NI A. 00: u08. 1i ;25
| B. 3: v65. 90, #TP11. 1i ;07
| B. 3: vb59. 14i ;09 I NI A 01: u48. 5i ;14
| B. 3: v64. 14i ;09 I NI A 01: v53. 50 ;19
| B. 3: v43.13i ;14 I NI A 01: #TP124. 1i, v28.130 ;20
I NI A 01: u58.130 ;21
| B. 4 v65. 120, #TP12.1i ;07 I NI A 01: u95. 130 ;22
IB. 4 v64. 3i ;09 INIA 01: u25.10i ;24
| B. 4 v91l. 6i ;14 I NI A 0O1: ul2. 1i ;25
| B. 5: v65. 150, #TP13.1i ;07 I NI A 02: u48. 11i ;14
| B. 5: v64. 6i ; 09 I NI A 02: v53. 70 ;19
| B. 5: v92. 6i ;14 I NI A 02: #TP125. 1i, v28. 140 ;20
INI A 02: u58. 140 ;21
| B. 6: v65. 160, #TP14.1i ;07 I NI A 02: u95. 140 ;22
| B. 6: v64.10i ;09 I NI A 02: u25.11i ;24
| B. 6: v90. 6i ;14 I NI A 02: u09. 1i 125
I B. 7: v65. 190, #TP15.1i ;07 I NI A 03: u48. 14i ;14
I B. 7: v64.13i ;09 I NI A 03: v53. 90 ;19
I B. 7: v93. 6i ;14 I NI A 03: #TP126. 1i, v28.150 ;20
I NI A 03: u58. 150 ;21
| BDi sp’: uél.7i, u43.7i ;07 I NI A 03: u95. 150 ;22
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I NI A 03: u25.12i ;24 I NIA 11: v93. 2i 114
I NI A. 03: ub4. 1i 1 25 INIA 11: v55. 90 ;19
INIA 11: v30. 150 ;20
I NI A. 04: v43. 2i 114 INIA 11: #TP142. 1i, u60. 150 021
I NI A. 04: v54. 30 ;19 INIA 11: u97. 150 ;22
I NI A. 04: v29.120 ;20 INIA 11: u27.12i ;24
I NI A. 04: #TP131. 1i, ub59.120 ;21 INIA 11: ub4. 14i ;25
I NI A. 04: u96. 120 ;22
I NI A. 04: u26. 9i ;24 IntExternal’: u85.13i ;24
I NI A. 04: u08. 15i 125 I nt External ' : u88. 8i ;27
IntExternal’: vO03. 11i ;36
I NI A. 05: v43. 5i 114 IntExternal’: J1.11 ;38
I NI A. 05: v54. 50 ;19
I NI A. 05: v29.130 ;20 | OBank: v63.120 ;16
I NI A. 05: #TP132. 1i, u59. 130 ;21 | OBank: ul3.13i, ul3.12i, ul3.5i 1 26
I NI A. 05: u96. 130 ;22 | OBank: ul3. 1i
I NI A. 05: u26.10i ;24
I NI A. 05: ul2.15i ;25 | OPAddr . 13: E176, v71.13i ;19
I NI A. 06: v43. 11i ;14 | OPAddr . 14: E77, v71.11i 119
I NI A. 06: v54. 70 ;19
I NI A. 06: v29. 140 ;20 | OPAddr . 15: E177, v73.11i ;19
I NI A. 06: #TP133. 1i, ub59. 140 ;21
I NI A. 06: u96. 140 ;22 lOPCtl _': v67.140, E121 ;11
I NI A. 06: u26.11i ;24
I NI A. 06: u09. 15i 1 25 | OPDat a. 0: E92, v70.2i ;19
| OPDat a. 0: u06. 50 0 25
I NI A. 07: v43. 141 ;14
I NI A 07: v54. 90 ;19 | OPDat a. 1: E192, v70. 4i ;19
I NI A 07: v29. 150 ;20 | OPDat a. 1: ul0. 50 1 25
I NI A 07: #TP134. 1i, ub59. 150 ;21
I NI A. 0O7: u96. 150 ;22 | OPDat a. 2: E93, v70.6i ;19
I NIl A. O7: u26. 12i 1 24 | OPDat a. 2: u07.50 0 25
I NI A 07: ub4. 15i ;25
| OPDat a. 3: E193, v70. 8i ;19
I NI A. 08: v9l. 2i 114 | OPDat a. 3: ull. 5o ;25
I NI A. 08: v55. 30 ;19
I NI A. 08: v30.120 ;20 | OPDat a. 4: E94, v70.17i 019
I NI A. 08: #TP139. 1i, u60. 120 ;21 | OPDat a. 4: u08. 50 ;25
I NI A. 08: u97. 120 ;22
I NI A. 08: u227. 9i ;24 | OPDat a. 5: E194, v70.15i ;19
I NI A. 08: u08. 14i ;25 | OPDat a. 5: ul2.50 125
I NI A. 09: v92. 2i 114 | OPDat a. 6: E95, v70. 13i 119
I NI A. 09: v55. 50 ;19 | OPDat a. 6: u09. 50 1 25
I NI A. 09: v30. 130 ;20
I NI A. 09: #TP140. 1i, u60. 130 ;21 | OPDat a. 7: E195, v70.11i ;19
I NI A 09: u97.130 ;22 | OPDat a. 7: ub54. 50 125
I NI A. 09: u27.10i ;24
I NI A. 09: ul2. 14i . 25 | OPCDat a_’ : v67. 150, E21 ;11
I NI A. 10: v90. 2i 114 | OPReq’ : E84, u73.3i ;16
I NI A. 10: v55. 70 ;19
I NI A 10: v30. 140 ;20 | OPReset’ : E117, v19.1i ;26
I NI A 10: #TP141. 1i, u60. 140 ;21 | OPReset’: ul4. 2i 132
I NI A 10: u97. 140 ;22
I NI A. 10: u27. 11i ;24 | OPWai t : ud4. 7i 017
I NI A. 10: u09. 14i ;25 | OPWAi t : E189, u70.10i ;18
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KCnd_': v89. 100, E27 ;11 Mesal nt : u48.10i ;14
Mesal nt : #TP78. 1i, u29.5i, u64.160 ;24
K&l ': v67.120, E122 ;11
Mesal nt Rq’ : u52. 110, #TP178. 1i ;11
KernReq': u73.5i ; 16 Mesal nt Rq' : u29. 7i ;24
KernReq' : u44.1li, v94. 160 ; 17
KernReq' : #TP93. 1i MFLG :  v33.120 ;30
MFLG : v96.5i, v18.5i ;32
KOData_ ': v67.130, E22 ;11
MP. 0: vb56. 190, vO01.16i ;30
KReq': E8B7, u73.7i ;16
MP. 1: v56. 160, v01.17i ;30
KStrobe': v79.110, E133 ;11
MP. 2: v56. 150, v01.18i ;30
Li nk. 0" : v05. 1i ;14
Li nk. 0" : u86. 30 ;15 MP. 3: vb56. 120, v01.19i ;30
Link. 1" : v05. 4i ;14 MP. 4: v56. 90, vO01. 24i ;30
Link.1": u86. 60 ;15
MP. 5: v56. 60, vO01. 23i ;30
Li nk. 2" : v20. 13i ;14
Li nk. 2" : u86. 8o ;15 MP. 6: v56. 50, vO01. 22i ;30
Li nk. 3" : v20. 5i ;14 MP. 7: v56. 20, vO01. 21i ;30
Li nk. 3" : u86. 110 ;15
MS. O: v22. 2i ;18
'l b: u70.6i, v38.60, u70.4i ;18 MS. 0: u35.13i ;18
MB. 0: u70.12i ;18
MapRef: ub50. 60, E15 ;12 MVS. 0: u06. 13i ;25
MVB. 0: v19. 110 ;26
MapRef X' :  ulb5.100 ;11 MVB. O: u05. 4i ;28
MapRef X' @ ub0. 5i ;12 MS. 0: v36.13i ;36
MapRef Y':  v57.140 ;11 MS. 1: u35.12i ;18
MapRef Y’ :  ub0. 4i ;12 MB. 1: u70.11i ;18
MB. 1: ulo. 13i ;25
Mar PgCross’: u72.80, u3l.5i ;10 VS 1: v19. 120 ;26
Mar PgCross’:  v20. 1i ;14 MS. 1: u05. 3i ;28
MS. 1: v36. 11i ;36
MAR ':  #TP23.1li, v94.20, u87.3i ;10
Next DesMoSt . O: v18.90, v33.3i ;32
MAR : u87. 40 ;10
MAR : u72.10i ;10 Next DesMoSt . 1: v18. 100, v33.4i ;32
MAR : u34. 13i ;18
Next DesMpSt . 2: v18. 110, v33.7i ;32
MAS' : v0l1l.27i ;30
MAS' : u8s. 20 ;32 Next DesSpST. 0: v00. 90, v33. 14i ;32
MxIl _': v89.130, E115 ;11 Next DesSpSt . 1: v00. 100, v33.17i ;32
MDS' : vO0l.26i ;30 Next DesSpSt . 2: v00. 110, v33.18i ;32
MDS' : u85. 70 ;32
NI A. 00’ : ua7. 20 1 26
mem u67. 60, E113 ;10 NI A. 00’ : #TP152. 1i, u66.5i ;27
MentEr r c3: E166, u3l. 9i 017 Nl A 01 : ud7.70 ;26
Nl A 01’ : #TP153. 1i, u66.6i ;27
Mesal nt : u6l. 4i, u43.4i ;07
Mesal nt : v07. 1i ;13 NI A 02" : u47.100 ;26
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Nl A 02’ : #TP154. 1i, u66.7i ;27 Nl AX. 06" : v75.6i, v76.160 ;15
NI AX. 06’ : v73. 160 ;19
NI A 03" : ud7. 150 ;26
Nl A 03" : #TP155. 1i, u66.8i ;27 Nl AX. 07" : v75.4i, v76.190 115
Nl AX. 07" :  u35. 1i ;15
Nl A 04 : u82. 20 ;26 Nl AX. 07" :  vO04. 4i 118
Nl A 04 : #TP156. 1i, u98.1i ;27 Nl AX. 07" : v73.140 ;19
Nl A. 05" : us82. 70 1 26 Nl AX. 08" : v44.12i, u84.12i, v62.20 115
Nl A. 05" : #TP157. 1i, u98.2i ;27 Nl AX. 08 : v73.120 ;19
Nl A 06’ : u82. 100 ;26 Nl AX. 09" : v44.10i, u84.10i, v62.50 ;15
Nl A 06’ : #TP158. 1i, u98.3i ;27 Nl AX. 09': v73.30 ;19
NIl A 07" : u82. 150 ;26 Nl AX. 10’ : v44.6i, u84.6i, v62.60 ;15
Nl A 07" : #TP159. 1i, u98.4i ;27 Nl AX. 10’ :  v73.50 119
Nl A. 08’ : v31l. 20 : 26 Nl AX. 11’ : v44.4i, u84.4i, v62.90 ;15
Nl A 08’ : #TP160. 1i, u98.5i ;27 Nl AX. 11': v73.70 ;19
NI A. 09 : v3l. 70 ;26 N bbl e’ : v46. 15i ;09
Nl A. 09’ : #TP161. 1i, u98.6i ;27 Ni bbl e’ : v85. 1i ;09
Ni bbl e’ : u46. 11i ;12
Nl A 10" : v31l.100 ;26 Ni bbl e’ : u34. 60 112
Nl A 10" : #TP162. 1i, u98.7i ;27 Ni bbl e’ : u46. 1i ;38
Ni bbl e’ : u46. 3i ;38
N A 11" : v31l.150 ;26 N bbl e’ : v32. 4i ;38
N A 11" : #TP163. 1i, u98.8i ;27
Nst ackP. 0: u89. 3i ;05
NI ABank. 0’ : ul3. 20 ;26 Nst ackP. 0: ul7.100, v66. 4i ;06
NI ABank. 0’ : u66. 1i 027
Nst ackP. 1: u89. 6i ;05
NI ABank. 1’ : ul3. 70 1 26 Nst ackP. 1: ul7. 130, v66. 5i ;06
NI ABank. 1’ : u66. 2i ;27
Nst ackP. 2: u89.11i ;05
NI ABank. 2’ : ul3. 100 ;26 Nst ackP. 2: ul7.1o, v66. 12i ;06
NI ABank. 2’ : u66. 3i 0 27
Nst ackP. 3: u89.14i ;05
NI ABank. 3’ : ul3. 150 ;26 Nst ackP. 3: ul7. 40, v66. 13i ;06
NI ABank. 3’ : u66. 4i ;27
Nt . O: v75.14i, v74.14i, v44. 14i ;15
Nl AX. 00’ : v74.12i, v76.20 ;15 Nt . O: v45. 14i ;15
NI AX. 00’: v72.90 ;19 Nt . O: #TP70. 1i, v85.30, u73.110 ;16
Nt . O: u49. 3i
Nl AX.01': v74.10i, v76.50 ;15 Nt . O: v63. 3i ;16
NI AX. 01’ : v72.120 ;19 Nt . O: v72. 20 ;19
Nl AX. 02’ : v74.6i, v76.60 ;15 Nt. 1: v75.15i, v74.15i, v44.15i ;15
Nl AX. 02’ : v72.150 ;19 NtE. 1: v45. 15i ;15
Nt.1: #TP71. 1i, v85.50, u73.120 ;16
Nl AX. 03’ : v74.4i, v76.90 ;15 NE. 1: u49. 4i
Nl AX. 03’ : v72.160 ;19 Nt. 1: v63. 4i 116
Nt. 1: v72.50 ;19
Nl AX. 04’ : v75.12i, v76.120 ;15
Nl AX. 04’ : v72.190 ;19 Nt . 2: v75.1i, v74.1i, v44.1i ;15
Nt . 2: v45. 1i ;15
NI AX. 05’ : v75.10i, v76.150 ;15 Nt . 2: #TP72.1i, v85.70, u73.130 ;16
Nl AX. 05’ : v73.180 ;19 Nt. 2: u49. 7
Nt. 2: v63. 7i ;16
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Nt . 2: v72. 60 ;19 pAl waysCd k' :  u69. 2i ;30

pAl waysd k' : u69.10i ;30
Nt =Ermu: #TP73.1i, v85.90, u73.140 ;16 pAl waysd k' : u69.12i ;31
Nt =Ermu:  u49. 8i pAl waysd k' :  u69. 4i ; 36
Overflow. u8l1.340 ;03 paS.0: v17.13i ;10
Overflow. v49.12i ;13 paS. 0: u3l.1i ;10

paS.0: v51.180 ;19
paD. 0: v16. 13i ;10 paS. 0: #TP103.1i, vl11.120 ;20
paD. 0: v51.70 ;19 paS.0: u37.120 ;21
paD. 0: #TP109. 1i, v26.140 ; 20 paS.0: u75.120 ;22
paD. 0: u56.140 ;21 paS. 0: u23.1i ; 24
paD. 0: u93.140 ;22 paS. 0: u06. 3i ;25
paD. O: u23. 11i ;24
paD. 0:  u09. 3i ;25 paS.1: v17.14i ;10

paS.1: u99.4i ;10
paD. 1: v16.14i ;10 paS.1l: v51.160 ;19
paD. 1: v51.90 ; 19 paS. 1. #TP104.1i, v1l.13o0 ; 20
paD. 1: #TP110.1i, v26.150 ; 20 paS.1l: u37.130 ;21
paD. 1: u56. 150 ;21 paS. 1: u75.130 ;22
paD. 1: u93. 150 ;22 paS.1: u23.2i ;24
paD.1: u23.12i ;24 paS.1: ulo0. 3i ;25
paD. 1: u54. 3i ;25

pasS.2: v17.17i ;10
paF. 0: u67. 3i ; 10 paS. 2: u99. 5i ;10
paF. O: v51. 120 ;19 paS.2: v51.140 ;19
paF. 0: #TP106. 1i, v11.150 ; 20 paS. 2: #TP105. 1i, v11. 140 ; 20
paF.0: u37.150 ;21 paS.2: u37.140 ;21
paF.0: u75.150 ;22 paS.2: u75.140 ;22
paF. 0: u23. 8i ; 24 paS. 2: u23.4i ;24
paF.0: ull. 3i ; 25 paS. 2: u07. 3i ;25
paF. 1. v16.17i ;10 pasSh. 0: u31. 30, v17.18i ;10
paF.1: u99.12i ;10
paF.1: v51. 30 ;19 pByte': v95.1i, v32.30 ;38
paF. 1: #TP107.1i, v26.120 ; 20
paF. 1. u56.120 ;21 pcl6é’: u62.9i ;04
paF. 1: u93. 120 ;22 pcl6’ : v49. 2i ;13
paF. 1: u23. 9i ;24 pcl6’: ud44d.5i, u6d.1l2o0, #TP94.1i 017
paF. 1: u08. 3i ; 25

pCl N- SE- wr SU.  u68. 4i ; 10
paF.2: v16.18i ;10 pCl N- SE-wr SU: v52.160 ;19
paF.2: u99.13i ;10 pCl N- SE-wr SU:  #TP112. 1i, v12.130 ; 20
paF.2: v51.50 ;19 pCl N- SE-wr SU:  u38.130 ;21
paF.2: #TP108. 1i, v26.130 ; 20 pCl N- SE-wr SU: u76. 130 ;22
paF.2: u56.130 ;21 pCl N- SE- wr SU:  u24. 2i ; 24
paF.2: u93.130 ;22 pCl N- SE- wr SU:  ul0. 2i ; 25
paF.2: u23.10i ;24
paF.2: ul2. 3i ; 25 pCSWE. a’ : E81, v71.2i ;19
PageCross: u50. 30, #TP2. 1i ;04 pCSVEE. b’ : E181, v71.4i ;19
PageCross: u72.9i ; 10
PageCross: v23.12i ;13 pCSVE.c’: E82, v71.6i ;19
pAl | oWVDR _: u3l. 6o, v94.4i ;10 pCSVE. d’ : E182, v71.8i ;19
pAl waysd k’:  v05.13i, v05.10i ;18 pCSVE. e’ :  E83, v71.17i ;19
pAl waysd k' :  v21.3i, v21.5i
pAl waysd k' :  v97.1o, v21.1i pCSWE. f': E183, v71.15i ;19
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pfS.3: u24.12i ;24
PCtI _': v89.140, E128 ;11 pfS.3: ub4. 2i 1 25
pDesMpError: v18.120, v33.8i ; 32 pf X. 0:  u30. 3i ;10
pfX. 0: v54.180 ;19
pEKO’ :  #TP85. 1i, u4b5.130, v02.13i ;17 pf X 0: v14.120 ;20
pf X. 0:  #TP127.1i, u40.120 ;21
pEKL1' :  #TP86. 1i, u45. 140, v02.14i ;17 pf X.0: u78.120 ;22
pf X. 0:  u26. 1i ;24
pEKT: #TP83. 1i, u45.11o0, v02.7i ;17 pf X.0: u06.15i ;25
pEKT: #TP84. 1i, u45.120, v02.8i ;17
pf X. 1:  u30. 4i ;10
pEnabl eSU: u67. 4i ; 10 pf X.1: v54.160 ;19
pEnabl eSU: v52.140 ;19 pf X.1: v14.130 ;20
pEnabl eSU: #TP113. 1i, v12.140 ;20 pf X. 1: #TP128. 1i, u40. 130 021
pEnabl eSU: u38.140 ;21 pf X.1: u78.130 ;22
pEnabl eSU: u76. 140 ;22 pfX. 1: u26. 2i ; 24
pEnabl eSU: u24. 4i ; 24 pf X 1: ul0.15i ;25
pEnabl eSU: u07. 2i ; 25
pf X.2: u30. 7i ; 10
pEP: v52.180 ;19 pf X.2: vb54.140 ;19
pEP: #TP111. 1i, v12.120 ; 20 pf X. 2:  vl1l4.140 ;20
pEP: u38. 120 ;21 pf X 2: #TP129. 1i, u40. 140 ;21
pEP: u76.12o0 ;22 pfX 2: u78.140 ;22
pEP: u24. 1i ; 24 pf X. 2:  u26. 4i ;24
pEP: u06. 2i ;25 pf X.2: u07.15i ;25
pfS.0: u67.17i ;10 pf X. 3:  u30. 8i ;10
pfS. 0: v52.30 ;19 pf X.3: vb4.120 ;19
pfS. 0: #TP115.1i, v27.120 ; 20 pfX 3: v14.150 ;20
pfS.0: u57.120 ;21 pf X. 3:  #TP130. 1i, u40. 150 ;21
pf S. O: u94. 120 ;22 pf X. 3:  u78.150 ;22
pf S. O: u24. 9i ;24 pf X. 3:  u26. 8i 1 24
pfS.0: u08. 2i ; 25 pf X. 3:  ull.15i ;25
pfS.0: v32. 2i ; 38
pfY.0: u68.5i ;10
pfS. 1. u67.18i ;10 pfY.0: v53.180 ;19
pfS. 1. v52.50 ;19 pfY.0: #TP119.1i, v13.120 ; 20
pfS. 1. #TP116.1i, v27.130 ;20 pfY.0: u39.120 ;21
pfS.1: u57.130 ;21 pfY.0: u77.120 ;22
pfS.1: u94.130 ;22 pfY.0: u25.1i ;24
pfS. 1. u24.10i ;24 pfY.0: u06. 1i ;25
pfS. 1. ul2. 2i ; 25
pfS. 1: v32. 1i ; 38 pfY.1l: u67.8i ; 10
pfY.1l: v53.160 ;19
pfS.2: u9l.1i, u89.1i ;05 pfY.1: #TP120.1i, v13.130 ;20
pfS.2: u68.12i ;10 pfY.1: u39.130 ;21
pfS.2: vbh2.70 ;19 pfY.1. u77.130 ;22
pfS. 2: #TP117.1i, v27. 140 ; 20 pfY.1l: u25.2i ; 24
pfS.2: ub57.140 ;21 pfY.1l: ulO.1i ;25
pf S. 2: u94. 140 ;22
pfS.2: u24.11i ;24 pfY.2: u67.13i ;10
pfS.2:  u09. 2i ;25 pfY.2: v53.140 ;19
pfY.2: #TP121.1i, v13. 140 ; 20
pfS.3: u68.13i ;10 pfY.2: u39.140 ;21
pfS.3: v52.90 ;19 pfY.2: u77.140 ;22
pfS.3: #TP118.1i, v27.150 ;20 pfY.2: u25.4i ;24
pfS.3: u57.150 ;21 pfY.2: u07.1i ;25
pfS. 3: u94.150 ;22
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pfY.3: u67.14i ;10
pfY.3: v53.120 ;19 Pl.5: J2.36, v36.15i ;36
pfY.3: #TP122.1i, v13.150 ; 20 Pl . 5: ub1. 7i ; 36
pfY.3: u39.150 ;21
pfY.3: u77.150 ;22 pl BPtr.0: u64. 3i ; 07
pfY.3: u25.8i ; 24 pl BPtr.0: u43.11o, #TP20.1i ;07
pfY.3: ull.1li ; 25
pl BPtr.1: u64.4i ;07
pfZ.0: v58. 3i ; 05 pl BPtr.1: u43.120, #TP21.1i ;07
pfz.0: u30.13i ;10
pfZ.0: v55.180 ;19 PIO 0: J2.01, ul9.180, v35.2i ;36
pfZ.0: v15.120 ;20 PIO 0: u51.150 ;36
pfZ. 0. #TP135.1i, u4l.120 ;21
pfZ.0: u79.120 ;22 PIO 1. J2.02, ul9.160, v35.4i ;36
pfZ.0: u27.1i ; 24 PIO 1: ubl. 140 ;36
pfZ.0: u06.14i ;25
pfZ.0: v95.4i, v95.5i ;38 PIO 2: J2.03, ul9.140, v35.6i ;36
PIO 2: u51.130 ;36
pfZ. 1. v58. 6i ; 05
pfz.1: u30.14i ;10 PIO 3: J2.04, ul9.120, v35.8i ;36
pfZ.1: v55.160 ;19 PIO 3: ubl.120 ;36
pfz.1: v15.130 ;20
pfz.1: #TP136.1i, u4l. 130 ;21 PIO 4: J2.05, ul9.30, v35.17i ;36
pfZ.1: u79.130 ;22 PIO 4: u51.11lo0 ;36
pfZ. 1. u27.2i ; 24
pfzZ.1: ul0.14i ;25 PIO5: J2.06, ul9.50, v35.15i ;36
PIO. 5: ub51.100 ;36
pfz.2: v58.10i ;05
pfz.2: u30.17i ;10 PIO 6: J2.07, ul9.70, v35.13i ;36
pfz.2: v55.140 ;19 PIO 6: u51.90 ; 36
pfZ.2: v15.140 ;20
pfz.2: #TP137.1i, u4l. 140 ;21 PIO7: J2.08, ul9.90, v35.11li ;36
pfZ.2: u79.140 ;22 PIO 7: ubl.1i ; 36
pfZ.2: u27. 4i ; 24
pfz.2: u07.14i ;25 pKR #TPO1. 1i, u44.90, v94.17i ;17
pfZ.3: v58.13i ;05 pLi nk. 0’ #TP57. 1i, u84.1l1lo ;15
pfZ.3: u30.18i ;10 pLi nk. 0’ u8e6. 2i
pfZ.3: v55.120 ;19
pfz.3: v15.150 ;20 pLi nk. 1’ #TP58. 1i, u84.90, u86. 5i ;15
pfz.3: #TP138.1i, u4l. 150 ;21
pfZ.3: u79.150 ;22 pLi nk. 2’ #TP59. 1i, u84.70 ;15
pfZ.3: u27. 8i ; 24 pLi nk. 2’ u86. 10
pf Z. 3: ull. 14i ;25
pLink.3 : #TP60.1li, u84.50 ;15
Pl . O: J2.09, v36.2i ;36 pLink.3": u86.13
Pl . 0: ub1. 2i ; 36
pMAR ': wu3l.2i, u99.1li, u72.60 ;10
Pl . J2.10, v36.4i ;36 PMAR ': v94. 3i
PI . u5s1. 3i ; 36
pMAS :  v96. 90, u85.4i ;32
Pl . 2: J2.11, v36.6i ;36
Pl . 2: ub1. 4i ; 36 pMDS' @ v96. 100, u85. 5i ; 32
Pl . 3: J2.12, v36.8i ;36 pME: u3l. 8o, u64.7i ;17
Pl . 3: ub1. 5i ; 36
prem u67. 7i ;10
Pl . 4: J2.13, v36.17i ;36 prmrem u72. 5i ;10
Pl . 4: u51. 6i ; 36 pmem v52.120 ;19
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prem #TP114. 1i, v12. 150 ; 20

pmem u38.150 ;21 PO. 1: u65. 4i, u83.50, J2.22 ; 36
pmem u76. 150 ;22
pmem u24. 8i ; 24 PO. 2': u6b5. 140, J2.25 ;36
prem ull. 2i ;25
PO 2: u65. 6i, u83.60, J2.24 ; 36
pNI A. 00’ : u48. 40, #TP29.1i ;14
pNI A. 00" : v76. 3i ;15 PO 3 : u65.120, J2.27 ;36
pNI A. 00’ :  u47. 3i ; 26
PO. 3: u65. 8i, u83.90, J2.26 ; 36
pNI A. 01’ : u48.70, #TP30.1li ;14
pNI A. 01’ :  v76. 4i ; 15 PO 4': u65.30, J2.29 ;36
pNI A. 01’ :  ud7. 6i ; 26
PQO. 4: u65.17i, u83.120, J2.28 ;36
pNI A. 02" : u48. 90, #TP31. 1i ;14
pNI A. 02’ :  Vv76.7i ; 15 PO 5': u65.50, J2.31 ;36
pNI A. 02’ : u47.11i ;26
PO. 5: u65. 15i, u83.150, J2.30 ;36
pNI A. 03’ : u48. 120, #TP32.1li ;14
pNI A. 03’ : Vv76. 8i ;15 PO 6': u65.70, J2.33 ;36
pNI A. 03" : ua7. 14i ;26
PO. 6: u65. 13i, u83.160, J2.32 ;36
pNI A. 04’ : v43.40, #TP33.1li ;14
pNI A. 04’ : v76.13i ;15 PO 7' : ul9.19i, u65.90, J2.35 ;36
pNI A. 04’ : u82. 3i ; 26 PO 7' : uO4.14i ;36
pNI A. 05" : v43.70, #TP34.1i ;14 POData_': v89.70, E28 ;11
pNI A. 05" : v76.14i ;15
pNI A. 05’ :  u82. 6i ; 26 Pop: ul7.6i, ul7.2i, ul7.15i ;06
Pop: ul7. 11i
pNI A. 06’ : v43.90, #TP35.1i ;14 Pop: u34. 30 ;12
pNI A. 06’ : v76.17i ;15
pNI A. 06’ : u82.11i ;26 PopX : ul5. 90 ;11
PopX : u34.1i ;12
pNI A. 07’ : v43.120, #TP36.1li ;14 PopX : ulé6. 6i ;17
pNI A. 07’ : v76.18i ;15
pNI A. 07’ : u82.14i ;26 Popz': ul8. 100, #TP181. 1i ;11
PopzZ': u34.2i 012
pNI A. 08 : #TP38.1i, v91.80 ;14 Popz': ul6.5i 017
pNI A. 08’ : v62. 3i ; 15
pNI A. 08’ : v31. 3i ; 26 PortQutput’: u0l.180 ;28
PortQut put’: ul9.1i, u65. 11i ; 36
pNI A. 09’ : #TP40.1i, v92.80 ;14 PortQut put’: u83.190, J2.34
pNI A. 09’ :  v62. 4i ;15
pNI A. 09" : v31. 6i ; 26 Port ': u32.130 ;11
Port ': u87.13i ;36
pNI A. 10’ :  #TP42.1i, v90.80 ;14
pNI A. 10" :  v62.7i ; 15 Port _: u87.120, u69. 5i ; 36
pNI A 10" : v31.11li ;26
pPCl6’ : #TP192.1i, u44.1lo ;17
pNI A 11’ :  #TP44.1i, v93.80 ;14 pPC16’ : u64. 13
pNI A. 11’ : v62. 8i ; 15
pNI A 11’ : v31l.14i ;26 ppd k: v97.8i, v97.5i, E9, v97.2i ;18
PO 0': u65.180, J2.21 ;36 prA.0: u9l. 4i ; 05
prA.0: v17.3i ;10
PQ. 0: u65. 2i, u83.20, J2.20 ; 36 prA.0: v50.180 ;19
prA. 0: #TP95.1i, v25.120 ;20
PO 1': u65.160, J2.23 ;36 prA.0: u36.120 ;21
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prA.0: u74.120 ;22 prB.3: u92.150 ;22
prA. O: u22. 1i ;24 prB.3: u22.12i ;24
pr A O: u06. 4i ;25 prB. 3: ub4.4i 1 25
prA . 1: u9l. 5i ; 05 pRet’: u35.30, u86.12i, u86.9i ;15
prA . 1: v17.4i ; 10 pRet’: u86.4i, u86.1
prA.1: v50.160 ;19
prA.1: #TP96.1i, v25.130 ;20 pSDS: v00. 120, u85.12i ;32
prA 1: u36.130 ;21
prA.1: u74.130 ;22 pSE: #TP87. 1i, ul6. 100, ub4.8i ;17
prA. 1. u22. 2i ; 24
prA 1: ulO. 4i ; 25 Pt.O: u49. 120, E64 ;16
Pt.O: v85.17i ;16
prA.2: u9l.12i ;05
prA.2: v17.7i ; 10 Pt. 1: u49. 150, E164 ;16
prA.2: v50.140 ;19 Pt.1: v85. 15i ;16
prA 2: #TP97.1i, v25.140 ;20
prA. 2: u36.140 ;21 Pt.2: u49. 160, E65 ;16
prA 2. u74.140 ;22 pt.2: v85.13i ;16
prA 2: u22. 4i ;24
prA 2: u07. 4i ;25 Pt =Ermu: u49. 190, #TP69.1i ;16
Pt =Enu: v85.11i ;16
prA.3: u9l1.13i ;05 Pt =Emu: u31l.10i ;17
prA 3. v17. 8i ; 10
prA 3. v50.120 ;19 pTC. 0: v91.1i, vO05.30, #TP37.1i ;14
prA 3. #TP98. 1i, v25.150 ;20 pTC. 0: v62.13i ;15
prA. 3: u36. 150 ;21
prA. 3. u74.150 ;22 pTC 1: v92.1i, vO05.60, #TP39. 1i ;14
prA 3: u22. 8i ; 24 pTC. 1. v62.14i ;15
prA 3. ull.4i ; 25
pTC. 2: v90.1i, v20.120, #TP41.1i ;14
prB.0: v16. 3i ;10 pTC. 2: v62.17i ;15
prB.0: v50. 30 ;19
prB.0: #TP99. 1i, v10.120 ;20 pTC. 3: v93.1i, v20.60, #TP43.1i ;14
prB.0: ub5.120 ;21 pTC. 3: v62.18i ;15
prB.0: u92.120 ;22
prB.0: u22.9i ; 24 Push: ul7. 7i ; 06
prB.0: u08. 4i ; 25 Push: u53. 60 ;12
Push: ulé. 7i 017
prB.1: v16. 4i ; 10
prB.1: v50. 50 ;19 PushX : ul5. 70 ;11
prB.1: #TP100. 1i, v10.130 ; 20 PushX : ub3. 5i ;12
prB.1: ub55.130 ;21
prB. 1: u92.130 ;22 PushY' : v57.120 ;11
prB. 1: u22. 10i ;24 PushY’ : ub3. 3i ;12
prB.1: ul2. 4i ;25
Pushz' : ul8. 90 ;11
prB.2: v16.7i ; 10 PushZ' : ub3. 4i ;12
prB.2: v50.70 ;19
prB.2: #TP101.1i, v10.140 ;20 pwaitd k’': v97.40, v21.9i ;18
prB. 2: u55. 140 ;21 pwaitd k’: v04.5i, v04.10i ;18
prB.2: u92.140 ;22 pwaitd k’: v04.13i, v22.1i, v04.2i
prB.2: u22.11i ;24 pWwaitd k’: u46.13i ;38
prB.2: u09. 4i ;25
Q 00: u81.16i ;03
prB.3: v16. 8i ; 10 Q 00: u63. 10i, u63.11i ;04
prB.3: v50.90 ;19 Q 00: u62. 30, #TP5. 1i ;04
prB.3: #TP102. 1i, v10.150 ; 20 Q 00: u88. 1i ;27
prB.3: ub5.150 ;21
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Q 03: u8l. 21o, u80.16i ;03 rB. 1: v09.19i ;03
rB. 1: u80.19i ;03
Q 07: v08. 16i ;03 rB. 1: va7.14i, v48. 14i ;06
Q 07: u80.21o0 ;03 rB. 1: v16. 50 ;10
Q 11: v08. 210, v09.16i ;03 rB. 2: u81.18i ;03
rB. 2: v08. 18i ;03
Q 15: v09.21o0 ;03 rB. 2: v09. 18i ;03
Q 15: u62. 6o, #TP6. 1i ; 04 rB. 2: u80.18i ;03
Q 15: u88. 2i ;27 rB. 2: v47.15i, v48.15i ;06
rB. 2: v16. 60 ;10
R. 00: u81. 8i ;03
R. 00: u63.13i ;04 rB. 3: u81.17i ;03
R 00: u63. 70, #TP3. 1i ;04 rB. 3: v08. 17i ;03
rB. 3: v09.17i ;03
R 03: u81. 90, u80.8i ;03 rB. 3: u80. 17i ;03
rB. 3: v47.1li, v48.1i ;06
R 07: v08. 8i ; 03 r B. 3: v16. 90 ;10
R 07: u80. 90 ;03
ReadCs.0: v71.70 ;19
R 11: v08. 90, v09.8i ;03 ReadCs. 0:  u06. 9i ;25
ReadCs. 0: ulo. 9i 1 25
R 15: v09. 90 ;03 ReadCS. 0: ull. 9i 125
R 15: u62.2i, u63.90, #TP4.1li ;04 ReadCsS. 0: u07. 9i 125
R 15: u63. 3i ;04 ReadCsS. 0:  u08. 9i 125
ReadCs. 0:  ul2. 9i ;25
rA 0: u81. 1i ;03 ReadCs. 0: ub4. 9i ;25
r A O: u80. 1i ;03 ReadCs. 0: u09. 9i 125
rA O: v09. 1i ;03
rA 0: v08. 1i ;03 ReadCS. 1: v71.90 ;19
rA O: v17. 20 ;10 ReadCs. 1: u06.10i ;25
ReadCs. 1: ul0.10i ;25
rA 1: u81l. 2i ;03 ReadCs. 1: ull. 10i 1 25
rA 1: u80. 2i ;03 ReadcCs. 1: u07. 10i 1 25
rA 1: v09. 2i : 03 ReadCS. 1: u08.10i ;25
rA 1: v08. 2i ;03 ReadCs. 1: ul2.10i ;25
rA 1: v17.50 ;10 ReadCsS. 1: ub4.10i ;25
ReadCs. 1: u09.10i ;25
rA 2: u81. 3i ;03
rA 2: u80. 3i ;03 ReadCS. 2: v73.90 ;19
rA 2: v09. 3i ;03 ReadCsS. 2: u06.11i ;25
rA 2: v08. 3i ;03 ReadCs. 2: ul0.11i ;25
rA 2: v17. 60 ;10 ReadCs. 2: ull.11li ;25
ReadCs. 2: u07.11i ;25
rA 3: u81l. 4i ;03 ReadCs. 2: u08. 11i 1 25
rA 3: u80. 4i ;03 ReadCs. 2: ul2. 11i 125
rA 3: v09. 4i ;03 ReadCS. 2: ub4.11i ;25
rA 3: v08. 4i ;03 ReadCs. 2: u09.11i ;25
rA 3: v1l7. 90 ;10
ReadCSEn’ : ul2.7i, ull.7i, ulO.7i 1 25
rB. O: u81. 20i ;03 ReadCSEn’ : u09.7i, u08.7i, u07.7i
r B. O: v08. 20i ;03 ReadCSEn’ : u06. 7i, E188, ub4.7i
rB. 0: v09.20i ;03
rB. 0: u80.20i ;03 Refilllntc2: u6l.130, #TP18.1i ;07
rB. 0: v47.13i, v48.13i ;06 Refilllntc2: u48.1i 114
rB. 0: v16. 20 ;10
Ref Req’ : E88, u73.6i ;16
rB. 1: u81l.19i ;03 Ref Req’ : u88. 3i ;27
rB. 1: v08.19i ;03
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Refresh: u50. 80, E16 ;12 stackP.0: ul7.12i, v66.20, v60.17i ;06
stackP. 0: ul6. 1i 117
RefreshY' : v57.130 ;11
Ref reshY’ : u50. 10i 112 stackP. 1: v66. 70, ul7.14i, v60. 15i ;06
st ackP. 1: ul6. 2i 017
RefreshzZ' : ul8.150 ;11
Refreshz' : u50. 9i 112 stackP.2: v66. 100, ul7.3i, v60.13i ;06
stackP.2: ul6. 3i 017
RH ' : ul5. 140 ;11
RH ' v21.11i ;18 stackP. 3: v66. 150, ul7.5i, v60.11i ; 06
st ackP. 3: ul6. 4i 017
RH : v21. 100, vO04.9i ;18
stackP_': v66. 1li ; 06
SDS' : v01l.29i ;30 stackP_': ub2.100 ;11
SDS' : u8s. 110 ;32
SUA. 0: u9l. 2o ;05
Sel ect 1 BO' : v37. 1i ;07 SUA. 0:  v42.7i ;05
Sel ect 1 BO' : u6l. 140, #TP19.1i ;07 SUA. 0:  Vv69.7i ;05
SUA. 0:  v41.7i ;05
Sel ect | Bl : v78. 1i ;07 SUA. 0: v68.7i ;05
Sel ect | Bl : u43. 140, #TP22.1i ;07
SUA. 1: u9l. 7o ;05
Sel FP': v24.19i, v32.60, v06. 19i ;38 SUA. 1: v42. 6i ;05
Sel FP": J1.29 ;38 SUA. 1: v69. 6i ;05
SUA. 1: v4l.6i ;05
SFLG: u64.190 ;30 SUA. 1: v68. 6i ;05
SFLG : vO00. 6i ;32
SUA. 2: u9l. 10o ;05
sh: u81l. 6i ;03 SUA. 2: v42.5i ;05
sh: u80. 6i ;03 SUA. 2:  v69. 5i ;05
sh: v09. 6i ;03 SUA. 2: v41.5i ;05
sh: v08. 6i ;03 SUA. 2: v68. 5i ;05
sh: u53.120 ;12
SUA. 3: u9l. 150 ;05
Shift’: u63.14i ;04 SUA. 3: v42.21i ;05
Shift’: ul5.130 ;11 SUA. 3: v69.21i ;05
sShift’: ub3.13i ;12 SUA. 3: v41.21i ;05
SUA. 3: v68. 21i ;05
SP. O: v01l. 20, v34.18i ;30
SUA. 4. u89. 20 ;05
SP. 1: v01l. 30, v34.17i ;30 SUA. 4: v42. 1i ;05
SUA. 4: v69. 1i ;05
SP. 2: v01l. 40, v34. 14i : 30 SUA. 4: v41l. 1i ;05
SUA. 4: v68. 1i ;05
SP. 3: v0l. 50, v34.13i ;30 SUA. 4: J1.16 ;38
SUA. 4. u2l.41o0 ;40
SP. 4: v01. 390, v34.8i ;30 SUA. 4: u20.410 ;40
SP. 5: v01. 380, v34.7i ;30 SUA. 5: uB89.70 ;05
SUA. 5:  v42. 2i ;05
SP. 6: v01l. 370, v34. 4i : 30 SUA. 5: v69. 2i ;05
SUA. 5:  v4l. 2i : 05
SP. 7: v01l. 360, v34. 3i ;30 SUA. 5: v68. 2i ;05
SUA. 5: J1.17 ;38
SpActive: u69. 9i ; 30 SUA. 5: u2l1l.430 ;40
SpActive: u85.100 ;32 SUA. 5:  u20.430 ;40
St ackErr: u64. 9o, u45.1i ;17 SUA. 6: u89. 100 ;05
SUA. 6: v42. 3i ;05
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SUA. 6: v69. 3i ; 05
SUA. 6: v41. 3i ;05 TCX.1: v62.150, v45.10i ;15
SUA. 6: v68. 3i ; 05
SUA. 6: J1.18 ;38 TCX. 2: v62.160, v45.6i ;15
SUA. 6: u2l.440 ;40
SUA. 6: u20.440 ;40 TCX. 3: v62.190, v45.4i ;15
SUA. 7: u89. 150 ;05 TCY. 0: v45. 110, #TP61.1li, v94.7i ;15
SUA. 7:  v42. 4i ; 05
SUA. 7: v69. 4i ;05 TCY. 1. v45.90, #TP62.1i, v94. 8i ;15
SUA. 7: v4l.4i ; 05
SUA. 7: v68. 4i ; 05 TCY.2: v45.70, #TP63.1i, v94.13i ;15
SUA. 7: J1.19 ;38
SUA. 7: u2l. 450 ;40 TCY.3: #TP64.1i, v45.50, v94. 14i ;15
SUA. 7:  u20.450 ;40
TPC. 00’ : v74. 110, #TP45.1i ;15
Swe?2' ;.  #TP75.1i, v63.11o, v02.4i ;16 TPC. 00’ : u08. 13i ;25
TPC. 00’ : ua’7. 4i ;26
Swe2: #TP74. 1i, v63.90, vO02.3i ;16
Swe2: u82.1i, u47.1i, v31.1i ;26 TPC. 01" : v74.90, #TP46. 1i ;15
TPC. 01’ : ul2.13i ;25
Swe3d':  v9l.13i, v91.12i ;14 TPC. 01’ : ua7. 5i 1 26
Swe3d' ;. v92.13i, v92.12i ;14
Swe3d' ;. v93.13i, v93.12i ;14 TPC. 02’ : v74.70, #TP47.1i ;15
Swe3d':  v90.13i, v90.12i ;14 TPC. 02’ : u09.13i ;25
Swe3' ;. v02.50 ;16 TPC. 02’ : ud7.12i ;26
Swe3: v91l. 9i ;14 TPC. 03’ : v74.50, #TP48.1i ;15
Swe3: v92. 9i ;14 TPC. 03’ : u54.13i ;25
Swe3: v93. 9i ;14 TPC. 03’ : ud7.13i ;26
Swe3: v90. 9i ;14
Swe 3: v02. 20 ;16 TPC. 04 : v75. 110, #TP49.1i ;15
Swe 3: u01l. 4i ;28 TPC. 04’ : u06. 12i ;25
TPC. 04’ : u82. 4i 1 26
SWTAddr’: v73.1i, v72.1i, E196 ;19
SWTAddr’:  v73. 19i TPC. 05’ : v75. 90, #TP50.1i ;15
TPC. 05’ : ul0.12i ;25
SwWTAddr : v76. 1i ;15 TPC. 05" : u82. 5i ;26
SWTAddr : v62. 1i ;15
SWTAddr : u73. 8i ;16 TPC. 06’ : v75. 70, #TP51.1i ;15
SwWTAddr : v97.12i ;16 TPC. 06’ : u07.12i ;25
SwWTAddr : E96 ;19 TPC. 06’ : u82.12i ;26
TC. O: v91l. 10i ;14 TPC. 07" : v75. 50, #TP52. 1i ;15
TC. O: v94. 60 ;15 TPC. 07’ : ull. 12i ;25
TPC. 07’ : u82.13i ;26
TC. 1: v92.10i ;14
TC. 1: v94. 90 ;15 TPC. 08’ : v44. 11o, #TP53.1i ;15
TPC. 08’ : u08.12i ;25
TC. 2: v90. 10i ;14 TPC. 08’ : v31. 4i ;26
TC. 2: v94. 120 ;15
TPC. 09’ : v44.90, #TP54.1i ;15
TC. 3: v93.10i ;14 TPC. 09’ : ul2.12i ;25
TC. 3: v94.150 ;15 TPC. 09’ : v31l. 5i ;26
TCWai tcl : v94.190 ;18 TPC. 10’ : v44. 70, #TP55. 1i ;15
TCWai tcl': u3l.12i ;18 TPC. 10’ : u09.12i ;25
TPC. 10’ : v31l.12i ;26
TCX.0: v62.120, v45.12i ;15
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TPC. 11’ : v44.50, #TP56.1i ;15 VCC. #Cl147.2i, #Cl41.2i, #Cl48.2i
TPC. 11’ : ub54. 12i 1 25 VCC: #C150. 2i , #Cl152.2i, #Cl151. 2i
TPC. 11’ : v31.13i ;26 VCC; #C137.2i, #Cl136.2i, #Cl135.2i
VCC: #C138. 2i, #C139.2i, #Cl140.2i
TTLHi gh-a: u68. 1i ;10 VCC. #CA49. 2i, #Cl125.2i, #Cl126. 2i
TTLHi gh-a: u99. 14i, u99.11i ;10 VCC. u2l1.14i ;40
TTLHi gh-a: u99.6i, u99. 3i VCC: u2l1.580 ;40
TTLHi gh-a: u48. 6i ;14 VCC: u2l.370 ;40
TTLHi gh-a: u88. 5i ;27 VCC: u20. 370 ;40
TTLHi gh-a: v95.11i, v95. 3i ; 38 VCC: u20.580 ;40
VCC. u20. 14i ;40
TTLHi gh-b: u88. 6i ;27 VCC. #C64. 2i, #Cl.2i, #C62.2i 141
TTLHi gh-b: vO1.11i ;30 VCC: #C60. 2i , #Cl111.2i, #C36.2i
VCC: #C33. 2i, #C35.2i, #C34.2i
TTLHi gh-c: u88. 7i 0 27 VCC. #C149. 2i , #C21.2i, #C17.2i
TTLHi gh-c: ul4.13i ;31 VCC: #CA8. 2i , #Cl107.2i, #C74.2i
TTLHI gh-c: ul4.4i, ul4. li ;32 VCC: #C113. 2i, #C98.2i, #C153. 2i
VCC. #CA3. 2i, #C80.2i, #C79. 2i
VCC: v08. 10i, u80.10i, u8l1l.10i ;03 VCC. #C96. 2i , #Cl106. 2i, #C94.2i
VCC: v09. 10i VCC; #C87. 2i, #C88.2i, #CB1. 2i
VCC. u88. 150, u88. 140, u88.130 ;27 VCC. #C65. 2i , #CA7.2i, #Cl145. 2i
VCC. u88. 120, u88.110, u88. 100 VCC: #C133.2i, #Cl129.2i, #C130.2i
VCC. u88. 90, u88. 160 VCC. #C127.2i, #Cl34.2i, #Cl22.2i
VCC. #R2. 10 ;27 VCC. #C110. 2i, #C120.2i, #Cl21.2i
VCC. #R1. 10 ;27 VCC. #Cl112. 2i, #Cl24.2i, #Cl131.2i
VCC: u0l. 200 ;28 VCC: #C108. 2i , #C128.2i, #Cl109.2i
VCC: vO01.40i ;30 VCC; #C2.2i, #Cl157.2i, #C158.2i
VCC. fo1. 1i ; 36 VCC: #C154. 2i , #C155. 2i
VCC. ub1. 160 ;36 VCC. u42. 200, u02.160 ;42
VCC. #C28. 2i, #C93.2i, #C51.2i ;37 VCC. #C11. 1o, #Cl12.1lo, fO02.1i 142
VCC. #C90. 2i, #Cr7.2i, #C63.2i
VCC: #C30. 2i , #C15.2i, #Cl4.2i Wi t : v38. 3i ;07
VCC: #C13. 2i, #Cl146.2i, #Cl132.2i Wi t : v63. 5i ;16
VCC. #Cl44. 2i, #Cl43.2i, #Cl42.2i Wi t: v97.6i, u35.4i, v20.80, E17 ;18
VCC: #C4. 21, #C5.2i, #C7.2i Wi t: v86. 15i ;28
VCC. #C31. 2i, #C6.2i, #C8.2i
VCC. #C32. 2i, #C29.2i, #Cl10. 2i Waitcl' : v02.17i, u70.80, v20.11i ;18
VCC: #C16. 2i , #C18.2i, #C19. 2i
VCC: #C20. 2i , #C50.2i, #C9. 2i Waitc2': v02.18i, v02.160, v20.10i ;18
VCC. #C119. 2i, #Cl118.2i, #Cl17.2i
VCC: #C116. 2i , #Cl115.2i, #Cl14.2i Waitc3': v94.18i, v02.190, v20.9i ;18
VCC. #C53. 2i, #Cb2.2i, #C44.2i
VCC. #CA46. 2i, #C75.2i, #C73.2i Wai t d k: u81. 15i, u80.15i ;03
VCC: #C72. 2i, #C89.2i, #C3.2i Wai t C k: v08. 15i, v09.15i ;03
VCC: #C68. 2i, #C67.2i, #C66. 2i Wai t C k: v66. 9i ;06
VCC. #C86. 2i , #C85.2i, #CB4.2i Wai t d k: v21. 80 ;18
VCC: #CB83. 2i, #C82.2i, #CB1.2i Wai t d k: v19. 2i ;26
VCC. #C104. 2i , #C103.2i, #Cl102.2i Wai t d k: ué4. 11i ;29
VCC. #C101. 2i, #C100. 2i, #C99. 2i Wai t C k: v33.11li, u85.9i 132
VCC: #CA42. 2i, #CAl.2i, #CA40.2i
VCC. #C39. 2i, #C38.2i, #C37.2i WaitPin': v86.50, u0l1.3i ;28
VCC. #C59. 2i, #C58.2i, #C57.2i
VCC: #C56. 2i , #Cb55.2i, #C54.2i WPort: v40.11i, u83.11li, u69.60 : 36
VCC. #C71. 2i, #C70.2i, #C69. 2i
VCC. #C123. 2i, #C45.2i, #C95. 2i WIBFront: v65.11i ;07
VCC. #C76. 2i , #C97.2i, #C91.2i W I BFront: v04.11o0 ;18
VCC: #C92. 2i, #C105. 2i, #C78. 2i
VCC: #C27. 2i, #C26.2i, #C25.2i Witel B: v37.11i, v78.11i ;07
VCC. #C24. 2i, #C23.2i, #C22.2i Witel B: v97.100 ;18
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Wi teLink’: u84. 3i ;15
Wi teLink’: v04. 60 ;18

WiteRH : v48.3i, v47.3i ;06
WiteRH : v04.80 ;18

WiteSU : v42. 20i ;05
WiteSU : v69.20i ;05
WiteSU : v41l. 20i ;05
WiteSU: v68.20i ;05
WiteSU : v04. 30 ;18

WiteTC : v45. 3i ;15
WiteTC : vO05.80 ;18

WiteTPC : v75.3i, v74.3i, v44.3i ;15
WiteTPC : v22.80 ;18

W TPCHi gh’ : E91, v72.11i ;19

W TPCLow. v22.9i, E191, v22.10i ;18
X. 00: E41, u81.22i ;03

X. 00: v84.180 ;05

00: v37. 3i ;07
00: v39. 30 ; 08
00: v88. 150 ;08
00: v49. 14i ;13
00: v36. 180 ; 36
00: v06. 2i ;38

01: E141, u81. 23i ;03
01: v84. 160 ;05
01: v37. 4i ;07
01: v39. 50 ;08
01: v82. 150 ;08
01: v36. 160 ; 36

01: v06. 3i ;38
02: E42, u81. 24i : 03
02: v84.140 ;05
02: v37. 7i ;07

02: v39. 70 ;08
02: v81. 150 ;08
02: v36. 140 ; 36
02: v06. 4i ;38

03: E142, u81l. 25i ;03
03: v84. 120 ;05
03: v37. 8i ;07
03: v39. 90 ;08
03: v80. 150 ;08
03: v36. 120 ;36
03: v06. 5i : 38

04: E43, u80. 22i ;03
04: v84. 30 ;05
04: v37. 13i ;07

XXX HKHXAXXAXXX XXX XXXX XXAXXXXX XXXXXX

HHXAHXAHXAHXAHXAHXAHXAXAKXAKXAHAKXK XXX XXX XXX XXHXXXXX XXXXX

04:
04:
04:
04:
04:

05:

05:
05:
05:
05:
05:

06:
06:
06:
06:

06:
06:

07:
07:
07:

07:
07:
07:

08:
08:

08:
08:
08:

08:
08:

08:
08:
08:
08:

09:
09:

09:
09:

09:
09:
09:

09:
09:

09:

v61l. 30 ;08
v88. 140 ;08
v23.14i ;13
v36. 30 : 36

v06. 6i ; 38
E143, u80. 23
v84. 50 ;05
v37. 14i ;07

v61l. 50 ;08
v82. 140 ;08
v36. 50 ; 36
v06. 7i ;38

E44, u80. 24i
v84. 70 ;05
v37. 17i ;07
v6l. 70 ;08

v81l. 140 ;08
v36. 70 ;36
v06. 8i ;38

E144, u80. 25
v84. 90 ;05

v37.18i ;07
v61l. 90 ;08
v80. 140 ;08
v36. 90 ;36
v06. 9i ; 38
E45, v08. 22i
v83. 180 ;05
v48. 12i ;06
v39.180 ;06
v78. 3i ;07
v88. 120 ;08
v59. 40 ;09
v46. 40 ;09
v60. 180 ;09

v23.13i ;13
v34. 20 ;30
v35.180 ;36
v03. 180 ; 36
v24. 2i ; 38

E145, vO08. 23
v83. 160 ;05
v48. 10i ;06

v39. 160 ;06
v78. 4i ;07
v82.120 ;08

v59. 70 ;09
v46. 70 ;09
v60. 160 ;09

v23.15i ;13
v34. 50 ;30
v35. 160 ; 36
v03. 160 ; 36
v24. 3i ; 38

;03

;03

;03

;03

;03
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X. 14: E48, v09. 24i ;03
X. 10: E46, v08. 24i ;03 X. 14: v83. 70 ;05
X. 10: v83. 140 ;05 X. 14 v60. 70, v61. 140 ;06
X. 10: v39. 140 ;06 X. 14: v47. 6i ;06
X. 10: v48. 6i ;06 X. 14: v78.17i ;07
X. 10: v78. 7i ;07 X 14: v81l.11lo ;08
X. 10: v81. 120 ;08 X 14: v64. 90 ;09
X. 10: v59. 90 ;09 X. 14 v85. 140 ;09
X. 10: v46. 90 ;09 X 14: v23. 4i 013
X. 10: v60. 140 ;09 X. 14: v34.160 ;30
X. 10: v49. 15i ;13 X 14: v35. 70 ;36
X. 10: v34. 60 ;30 X 14: v03. 70 ;36
X. 10: v35. 140 ; 36 X 14: v24. 8i : 38
X. 10: v03. 140 ; 36
X. 10: v24. 4i ;38 X. 15: E148, v09. 25i ;03
X. 15: v83. 90 ;05
X 11: E146, v08. 25i ;03 X. 15: v60. 90, v61.120 ;06
X 11: v83. 120 ;05 X. 15: va7. 4i ;06
X 11: v39.120 ;06 X. 15: v78.18i ;07
X. 11: v48. 4i : 06 X. 15: v80. 110 ;08
X. 11: v78. 8i ;07 X. 15: v64. 120 ;09
X 11: v80. 120 ;08 X. 15: v85. 120 ;09
X 11: v59. 120 ;09 X. 15: v49. 4i ;13
X 11: v46. 120 ;09 X. 15: v49.13i ;13
X 11: v60. 120 ;09 X. 15: v34.190 ;30
X. 11: vO07. 13i ;13 X. 15: v35. 90 ; 36
X. 11: v34. 90 ; 30 X. 15: v03. 90 ; 36
X 11: v35.120 ; 36 X. 15: v24. 9i ;38
X 11: v03. 120 ; 36
X 11: v24. 5i ;38 XBus_IB : v38.2i ;07
XBus_I B : v59.15i ;09
X. 12: E47, v09. 22i ;03 XBus IB: v64.15i ;09
X. 12: v83. 30 ;05 XBus_IB : u33.60 ;12
X 12: v60. 30, v61. 180 ; 06
X 12: v47.12i ;06 XBus_SU : u87.11i, u72.30, v83.1li ;05
X 12: v78. 13i ;07 XBus_SU : v84. 1i
X. 12: v88. 110 ;08
X, 12: v64. 40 ; 09 XBus_SU: u87. 100, v83.19i, v84.19i ;05
X. 12: v85. 180 ;09
X, 12: v77. 2i ;13 XByte' : ub3.80, u46.10i ;12
X 12: v34. 120 ;30
X 12: v35. 30 : 36 Xhi gh_0: v39.19i, v61.19i ;08
X, 12: v03. 30 ; 36 Xhi gh_0: ud6. 8o ;12
X. 12: v24. 6i ;38
Y. 00: u81. 390, E49 ;03
X. 13: E147, v09. 23i ;03 Y. 00: v42.15i ;05
X. 13: v83. 50 ;05 Y. 00: v88. 4i ;08
X. 13: v60. 50, v61. 160 : 06 Y. 00: u83. 3i ;36
X. 13: v47. 10i ;06
X. 13: v78. 14i ;07 Y. 01: u81l1. 380, E149 ;03
X. 13: v82.11o0 ;08 Y. 01: v42. 13i ;05
X. 13: v64. 70 ;09 Y. 01: v82. 4i ;08
X. 13: v85. 160 ;09 Y. 01: u83. 4i ;36
X. 13: v77. 5i ;13
X. 13: v34. 150 ;30 Y. 02: u81l. 370, EbB2 ;03
X. 13: v35. 50 : 36 Y. 02: v42. 11i ;05
X. 13: v03. 50 ; 36 Y. 02: v81. 4i ;08
X. 13: v24. 7i ;38 Y. 02: u83. 7i ;36
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XX XXX KX (XXX XXX XXX XXX (XXX <XxXxXxXx xxxx

03: u81.3§0, E152 ;03

03: v42. 9i ;05
03: v80. 4i ;08
03: u83. 8i : 36

04: u80. 390, E53 : 03
04: v69. 15i : 05

04: v88.5i 08
04:  u83.13i 36

05: u80. 380, E153 ;03
05: v69.13i ;05
05: v82. 1i ;08
05: v82. 5i ;08
05: u83.14i ;36

06: u80. 370, E54 ; 03

06: v69.11i ;05
06: v81. 1i ;08
06: v81. 5i ;08

06: u83.17i ;36

07: u80. 360, E154 ;03

07: v69. 9i ;05
07: v80. 1i : 08
07: v80. 5i ;08

07: u83.18i ;36

08: v08. 390, E55 : 03
08: v41l. 15i ; 05

08: v88. 2i ;08
08: v88. 6i ;08
08: v56. 3i ;30
08: v40. 3i : 36

09: v08. 380, E155 ;03
09: v41l. 13i ;05

09: v82. 2i ;08
09: v82. 6i ;08
09: v56. 4i ;30
09: v40. 4i : 36
10: v08. 370, Eb56 ;03
10: v41l. 11i ;05
10: v81. 2i ;08
10: v81. 6i ;08
10: v56. 7i ;30
10: v40. 7i ; 36
11: v08. 360, E156 ;03
11: v41l. 9i ;05
11: v80. 2i ;08
11: v80. 6i ;08
11: v56. 8i : 30
11: v40. 8i ; 36

12: v09. 390, E57 : 03
12: v58. 2i ;05

e o e o e o T e e o N N N N o e e G N N N e N N S 9 e Y N G N SN

YH.
YH.
YH.
YH.
YH.

YH.
YH.

YH.
YH.

12:
12:
12:
12:
12:
12:
12:

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

14:
14
14.
14.
14.

14
14
14.
14.

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

v68.
V66.
v88.
v88.
v7T.
v19.
v56.
v40.

v09.
Vv68.
v58.
Vv66.
v82.
v82.
v7T.
v19.
v56.
v40.

v09.
v68.
v58.
V66.
v8l1.
v81l.
v23.
v19.
v56.
v40.

v09.
v68.
v58.
V66.
v80.
v80.
v49.
v19.
v56.
v40.

v39.
v22.

v39.
v39.
v39.
v22.
u70.

v61l.
v38.

v61l.
v38.

15i ;05

3i ;06

3i ;08

7i ;08

3i 113

6i 1 26

13i ;30

13i ;36

380, E157 ;03

13i ;05

5i ;05

6i ;06

3i ;08

7i ;08

6i 113

5i 1 26

14i ;30

14i ;36

370, E58 ;03

11i ;05

11i ;05

11i ;06

3i ;08

7i ;08

3i 113

4i 1 26

17i ;30

17i ;36

360, E158 ;03

9i ;05

14i ;05

14i ;06

3i ;08

7i ;08

3i ;13

3i 1 26

18i ;30

18i ;36

2i, v48.110, E59 ;06
4j ;18

4i, v48.90, E159 ;06
6i, v48.70, E61 ;06
8i, v48.50, E161 ;06
3i ;18

1i 118

2i, v47.110, E62 ;06

10i ;18

4i, v47.90, E162 ;06
9i ;18

XEROX
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YH. 6: v6l. 6i, v47.70, E63 ;06
YH. 6: v38. 8i ;18 _TStatus’: v89.120, E26 ;11

YH. 7: v61l. 8i, v47.50, E163 ;06
YH. 7: v38.11i ;18

Yl ODi sp. 0: E39, v23.1i ;13

YI ODi sp. 1: E139, v49.1i ;13
_DES': ul8.11o0 ;11
_DES' : u46. 9i ;12
_DES': v34.1i ; 30
_DES': vO00. 7i ;32

_ElData’: v79.150, E31 ;11
_ElStatus’: v79. 140, E131 ;11
_ErrIBStkp': v60.19i ;06

_ErriIBStkp': v60. 1i ; 09
_ErrIBStkp’: v87.130 ;11

_FP: v24. 1i ; 38

_FP: v06. 1i ; 38

_FP u46. 60 ; 38

_ib': ubl. 16i, u43.16i ;07
_ib: v87. 100, #TP182. 1i ;11
_ibH gh : v64.1i ; 09

_ibHgh': v87.70 ;11
_ICPIData’: v87.150, E34 ;11
_IOPStatus’: v87.140, E134 ;11
_KlData’: v79. 130, E32 ;11
_KStatus': v79.120, E132 ;11
_KTest’: v79.90, E33 ;11
_Mstatus’: v79.100, E114 ;11
_Port’: u32.120 ;11

_Port’: v36.1i, v36.19i ; 36
_Port’: u04.15i ;36

_PortA: uo4. 120 ;36

_PortA': v35. 1i, v35. 19i ; 36
_PortB': u04. 110 ; 36

_PortB': v03. 1i, v03. 19i ; 36
_RH: v39.1i, v6l.1i ;06

_RH: v87. 120 ;11

_TIData’: v89.90, E127 ;11
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