A B C D E F G
CPU_DO_IN {02,04,09,11}
11 . L
0 Q CPU_A16 {03} MMU_DO_OUT {05}
CPU_DO * n i 1465, |—RD_STATE_DO {05}
[ _
CPU_D1_IN {02,04,09,11} RD_ASIDO {05}
117 | Q- cPU_A17 {03} ,')'Afﬂfj—%g%?ﬁr{gf’s}}
CPU D1 * %T 3 1466, —RD_STATE_D1 {05}
[ _
CPU_D2_IN {02,04,09,11} RD_ASID1 {05}
116 - ! O CPU_A18 {03} PA?ATI%L;TF)?T{{%S&;}}
CPU_D2 * ﬂﬁﬁ 5 1467, RD_STATE_D2 {05}
[ _
CPU_D3_IN {02,04,09,11} RD_ASIDZ {05}
115 { ! Q——CPU_A19 {03} ,':'A?AF[’J—%L;TE)%ZT%?}
CPU D3 * % - 1468~ —RD_STATE_D3 {05}
[ _
CPU_D4_IN {02,04,09,11} RD_ASIDS {05}
114 { l Q——CPU_A20 {03} I':'A%E—%T(—)'fﬁ{{%sg}
CPU D4 * % 5 1469, RD_STATE_D4 {05}
[ -
CPU_D5_IN {02,04,09,11} RD_ASID4 {05}
113 | O CPU_A21 {03} PA?ATJ‘%L;TE)%{E)?}
CPU D5 * - s 1470 — —RD_STATE_D5 {05}
[ _
CPU_D6_IN {02,04,09,11} RD_ASID5 {05}
12 (o o cronzom NOP_OUT DS (05)
CPU_D6 * m i 1471~ RD_STATE_D6 {05}
R ——RD_ASID6 {05}
I CPU_D7_IN {02,04,11} NOP_OUT. DB {05)
111 Q- CPU_A23 {03} — -
CPU_D7 * — i 1256 CF|v||v|u_D7_OUT {05}
RD_STATE_D7 {05}
PHI2 > m INT_PHI2 {02,08,11,12} —NOP_OUT_D7 {05}
RD_STATE {05,07} LD@ INT_NOT_PHI2 {04,09,11}
RD_VSRAM {05,07}$> 1123 —
ﬁnrATrRERﬁS!EF{Q:ff,?Z}— I46ﬁ\IT DMA ACK {03’04’11}7JI446 CPU Data I/0O and Bank Select
\/I\I_I_\II__I\I\JI IU\J,\JU,J.J.J'
A B C D E F G




m

CPU_DO_IN {01,04,09,11}
VSRAM_DO_IN {05,06,08}

CPU_D1_IN {01,04,09,11}
VSRAM_D1_IN {05,06,08}

CPU_D2_IN {01,04,09,11}

32

31

VSRAM_D2_IN {05,06,08}-

CPU_D3_IN {01,04,09,11}

30

VSRAM_D3_IN {05,06,08}

CPU_D4_IN {01,04,09,11}

v Ay Al Ay

29

VSRAM_D4_IN {05,06,08}

CPU_D5_IN {01,04,09,11}

28

VSRAM_D5_IN {05,06,08}

CPU_D6_IN {01,04,09,11}

27

VSRAM_DO

VSRAM D1

VSRAM_D2

VSRAM_D3

VSRAM_D4

VSRAM_D5

VSRAM_D6

VSRAM_D6_IN {05,06,08}

26

NN

CPU_D7_IN {01,04,11}
VSRAM_D7_IN {05,08}

* VSRAM_D7
125

o INT_VSRAM_WR {03}
1413

VSRAM Data I/O Lines

s

WR_VSRAM {07}
INT_PHI2{01,08,11,12}

G




A C D E F G H
|6—7|NT_RW {06,07,08}
DMA_ACK RINT_DMA_ACK {01,04,11}
§ INT_RES {04,11}
165 186 -
INT_MODE {04,05,07,11}—> MODE >
INT_VP {04,11 -
™ (3g7 NT_VP {0411} 170
ﬁ|NT_VF>A {08,11} INT_VSRAM_WR{OZ}—> I68VSRAM_WR>
570 NT_VDA {08,11}
EMUL @INT_EMUL

INT_EMUL

132

CPU_A16 {01}

}I%lNT_Am {06,07,10}

CPU_A17 {01}

}I%lNT_AN {06,07,10}

CPU_A18 {01}

DMINT_AlS {06,07,10}

CPU_A19 {01}

D@INT_AlQ {06,07,10}

CPU_A20 {01}

}IgleT_Azo {06,07,10}

CPU_A21 {01}

jﬁINT_Aﬂ {06,07,10}

CPU_A22 {01}

}IgolNT_Azz (06,07}

CPU_A23{01}

DIS—QINT_AZC% {06,07}

I/O-Lines and Emulation Mode Bank Address Generation
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B

C D
INT NOT PHI4{01,09,11}

E

F

G

INT_VS_CTL {05

—C I

w
©
©

CPU_D7_IN {01,02,11}

;

1406

INT_ROM_CTL {05,06}

;

INT_DMA_ACK {01,03,11} S INT_VS_CTL2 06,08}

138

#lNT_vs_CTL {05}

VSTOR_CTL (Bit7)
0= Real Mode
1= Virtual Mode

CPU_D6_IN {01,02,09,11} |392Qj|37 D Q- INT_ROM_CTL {05,06}
1401 ROM_CTL (Bit 6)
0= ROM active
1
INT_NMI_CTL {0511} 300 — 1= ROM deactivated
CPU_D5_IN {01,02,09,11} jj '39_@57 D Q  INT_NMI_CTL {05,11}
1405 NMi_CTL (Bit 5)
0= NMI disabled
1
INT_ABORT_CTL {05,08} | - T NMl oy
CPU_D4_IN {01,02,09,11} jjﬁ >I39€@|37 D Q—INT_ABORT_CTL {05,08}
1404 ABORT_CTL (Bit 4)
0= ABORT disabled
1
ABORT_FLAG2_IN {08} | - T ABORT oy
CPU_D3_IN {01,02,09,11} jjj >|395gj|37 D Q- INT_ABORT_FLAG_2 {05,08}
1403 ABORT Reason Code 2 (Bit 3)
ABORT_FLAGL_IN {08}
- >I§8¥D 1373
CPU_D2_IN {01,02,09,11} s |39z§3|37 D Q- INT ABORT FLAG1 {05,08}
1402 ABORT Reason Code 1 (Bit 2)
INT_INSTR_PROT {05,08}
- >|1&5[> 1372
CPU_D1_IN {01,02,09,11} BEs I48'@| g5 D Q—INT_INSTR_PROT {05,08}
1488 Instruction Protection (Bit 1)
INT_MODE {03,05,07,11} 0= Inactive
@ 01 1484 1= Active
CPU_DO_IN {01,02,09,11} jjj >|39:@3|37 D Q- INT_MODE {03,05,07,11}
WR_STATE {07} 1407 MODE (Bit 0)
INT_RES {03,11}+— 0= Supervisor Mode
INT VP {03,11}— 1382 YT 1= User Mode State Register
B c D E F G H




B

D

RD_VSRAM {01,07}

VSRAM_D7_IN {02,08}

VSRAM_D6_IN {02,06,08}

VSRAM_D5_IN {02,06,08}

VSRAM_D4_IN {02,06,08}

VSRAM_D3_IN {02,06,08}

VSRAM_D2_IN {02,06,08}

VSRAM_D1_IN {02,06,08}

VSRAM_DO_IN {02,06,08}———
ASID6 {09}
ASID5 {09} +—
ASID4 {09} —

ASID3 {09}~
ASID2 {09}
ASID1 {09}~
ASIDO {09}~

RD_ASID {01,07}+—
RD_STATE {01,07} +

INT_VS_CTL {04}
INT_ROM_CTL {04,06}
INT_NMI_CTL {04,11}
INT_ABORT_CTL {04,08}-
INT_ABORT_FLAG_2 {04,08}-
INT_ABORT_FLAG1 {04,08}

INT_INSTR_PROT {04,08}
INT_MODE {03,04,07,11}——

i1MMU_D7_OUT {01}
JMMU_D6_OUT {01}
-MMU_D5_OUT {01}
MMU_D4_OUT {01}
MMU_D3_OUT {01}
MMU_D2_OUT {01}
JMU_D1_OUT {01}
i7MMU_D0_OUT {01}

RD_ASID6 {01}
RD_ASIDS {01}
55 RD_ASID4 {01}
i1oRD_ASID3 {01}
22eRD_ASID2 {01}
RD_ASID1 {01}

2gRD_STATE_D7 {01}
RD_STATE_D6 {01}
JRD_STATE_DS {01}
-RD_STATE_D4 {01}
g RD_STATE_D3 {01}
JRD_STATE_D2 {01}
JRD_STATE_D1 {01}
57¢RD_STATE_DO {01}

ZBD_ASIDO {01} CREATE_NOP {01,06,11}
Create NOP-Opcode (EA) for NMI-Signal

C

JNOP_OUT_D7 {01}
NOP_OUT_D6 {01}
NOP_OUT_D5 {01}
JNOP_OUT_D4 {01}
-NOP_OUT_D3 {01}
JNOP_OUT_D2 {01}
177NOP_OUT_D1 {01}
i2gdNOP_OUT_DO {01}

CPU Data Output Equates
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E

F

INT_A15 {07,10,12}

VSRAM_DO_IN {02,05,08}

INT_A16 {03,07,10}

VSRAM_D1_IN {02,05,08}

INT_A17 {03,07,10}

VSRAM_D2_IN {02,05,08}
INT_A18 {03,07,10}

VSRAM_D3_IN {02,05,08}

INT_A19 {03,07,10}

VSRAM_D4_IN {02,05,08}

9_@3@

INT_A20 {03,07,10}

»—oj@&

1354
\
e
1349

s
j@g 1348

%D@%
1351

s

RAM_A15
1340

|

RAM_A16

134

RAM_A17

i

34

RAM_A18

134

179

VSRAM_D5_IN {02,05,08}

| >
jﬁgﬁ 1125 |

INT_A21 {03,07,10}

VSRAM_D6_IN {02,05,08}

INT_VS_CTL2 {04,08}

1489

D

0= Real Mode
1= Virtual Mode

INT_RW {03,07,08}

INT_A23 {03,07}J
INT_A22 {03,07}—

CREATE_NOP {01,05,11}
VIOLATION_DETECTED {08}

1412

—
L Jme

BANKO {07}

INT_ROM_CTL {04,05} O

s S

0= ROM active 1= ROM deactivated

Y7
1152

V74138
YO
A0 Y1ip—

Al Y2pb—
A2 Y3Ip——

EN1 Yap | |
EN2 Y5p——

EN3 Y6p—

RAM_A18 >
RAM_CS1>

RAM_CS1

178

77RAM_CS2 >

RAM _CS3 >

176

RAM_CS4
75 "AM_CS

RAM_CS5
174 -

ROM_CS

180

173

YYYYYYYY YYVYY

RAM_CS4 >
RAM_CS5 >
RAM_CS6 »
RAM_CS7

RAM_CS7

7

RAM and ROM Chip Select Generation
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A B C D E F G H

000000-3FFFFF RAM Address

INT_MODE {03,04,05,11}
INT_A23 {03,06}%}%3@'3)OT—RAM—V'O"AT'ON {o8}
INT_A22 {03,06} /188
F88000-F88001 Internal Registers INT_AO {10,12} j@d?D_STATE {01,05}
INT_A23 {03,06} INT_RW {03,06,08}

INT_A22 {03,06}—
INT_A21 {03,06,10}— /1192 D@WR_STATE {04}
INT_A20 {03,06,10}—
INT_A19 {03,06,10}—
INT_A18 EOS,O6,10{—C \I36;n5888y>;§r<n o
INT_A17 {03,06,10} — %@D_Asm {01,05}

> 1411 i
INT_A16 {03,06,10}%3J
INT_A15 {06,10,12}
INT_A13{09,12}—O g R_ASID {09}
= e

INT_A12 {09,12}—C
INT_A11{09,12}—O
F80000-F83FFF VSRAM Address

INT_A23 {03,06}

INT_A22 {03.06} _ i16RD_VSRAM (01,05}
INT_A21{03,06.10} | /1193 B —)
INT_A20 {03,06.10} R_VSRAM {02}
INT A9 (0306101 INT_RW {03,06,08}+ 1165
INT_A18 {03.06.10} ]
INT_A17 {03,06.10} | o -SEL_VSRAM {09,10}
INT_A16 {03.06,10}

INT_A15 {06,10,12}
INT_MODE {03,04,05,11}
Bank O Selection

v

INT_A23 {03,06}—
INT_A22 {03,06}—C
INT_A21 {03,06,10}—C 1170
INT_AZ20 {03,06,10}—C
INT_A19 {03.06.10} _isPANKO {06}
INT_A18 {03,06,10}%35
INT_A17 {03,06,10}—C 1169
INT_A16 {03,06,10}—0C Address Selectors and Read/Write Signal Generation
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A B C D E F G H
VIOLATION_DETECTED {06}—3 D 1
INT_PHI2 {01,02,11,12} 1503 1366 21T
READ_ONLY_VIOLATION—
1500 )
SEGMENT_FAULT_VIOLATION-% ——d_ /1505 i
INSTR_PROT_VIOLATION-——/__1506NT_ABORT_FLAG1 {04,05} Df} >|39fBORT—FLA61—'N{O4}
— »—0) 1384
NOT_RAM_VIOLATION {07}+—C___/I504 5
INT_ABORT_FLAG_2 {04,05} DfE >|501ABORT—FLAGZ—'N {04
VIOLATION_DETECTED {06}+—C 1499

INT_VDA {03’11}7D7VALID_ADDRESS

INT_VPA{03,11} 1493

SEGMENT_FAULT_VIOLATION—

VSRAM_D7_IN {02,05}—
VSRAM_D6_IN {02,05,06}—C
VSRAM_D5_IN {02,05,06} O
VSRAM_D4_IN {02,05,06}—O
VSRAM_D3_IN {02,05,06}—C
VSRAM_D2_IN {02,05,06}—C
VSRAM_D1_IN {OZ,OS,OG}%DW
VSRAM_DO_IN {02,05,06}—C

VALID_ADDRESS——
INT_VS_CTL2 {04,06}

1491

i

INT_ABORT_CTL {04,05}
NOT_RAM_VIOLATION {07} L

1497/IOLATION_DETECTED {06}
READ_ONLY_VIOLATION——

INSTR_PROT_VIOLATION

1494

1 = Read Only
VSRAM_D7_IN {02,05}—C Instruction Fetch from R/W Segment

INT_VS CTL2 {04,06}—— 149
INT_INSTR_PROT {04,05}}E\'STR—PROT_V'OLATION

INT_VPA {03,11}—

INT_VDA {03,11}— 1498

VSRAM Cell Content 80 => invalid Entry
EGMENT_FAULT_VIOLATION

149

1 = Read Only
VSRAM_D7_IN {02,05}—
INT_VS_CTL2 {04,06}——
VALID_ADDRESS I496READ_ONLY_VIOLATION

INT_RW {03,06,07}—C

Write Access to R/O Segment

ABORT Signal Generation

G H




D

WR_ASID {07}
CPU_D6_IN {01,02,04,11} —
CPU_D5_IN {01,02,04,11}—
CPU_D4_IN {01,02,04,11}—
CPU_D3_IN {01,02,04,11} —
CPU_D2_IN {01,02,04,11} —
CPU_D1_IN {01,02,04,11} —
CPU_DO_IN {01,02,04,11} —
INT_NOT_PHI2 {01,04,11} —

1273

E

D6 Q6
D5 Q5
D4 Q4
D3 Q3
D2 Q2
DI Q1
DO QO
CLK

DE REGT

ASID-Register

- ASID6 {05}
- ASID5 {05}
- ASID4 {05}
L ASID3 {05}
- ASID2 {05}
- ASID1 {05}
L ASIDO {05}

ASID6 {05}

SEL_VSRAM {07,10}

INT_A13 {07,12}

ASID5 {05}

—(

INT_A12 {07,12}
ASID4 {05}

INT_A11{07,12}

ASID3 {05}

—C

INT_A10 {12}

ASID2 {05}

—(J

INT_A9 {12}

ASID1 {05}

—

INT_A8 {12}

ASIDO {05}

D
o 1293

s

1300

ﬁ%

1305

%DW

1303

2 VSRAM_A13

15 VSRAM_A12

W{VSRAM_All
1

VSRAM_A10 >

140

DQE,

VSRAM_A9

139

VSRAM_A8 >

138

o
1302

INT_A7 {12}— 1301 1294

VSRAM_A7

13

ASID Control (1/2)
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INT_A2 {12}

SRAM_A2

C D E F G H
SEL_VSRAM {07,09}
INT_A6 {12} j@erw SRAN AG
INT_A21 {03,06,07} jf 56 152 YSRAM_A6 >
/58
INT_AS5 {12} jm
INT_A20 {03,06,07} DTDW> > YSRAM_A5
/159
INT_A4 {12} j@&
INT_A19 {03,06,07} DTDW> 54YSRAM_A4 >
o /157
INT_A3 {12} D@P
INT_A18 {03,06,07} ijW> > JYSRAM_A3 >
160

INT_A17 {03,06,07}

j@&%

e

INT_A1 {12}

INT_A16 {03,06,07}

INT_AO {07,12}

INT_A15 {06,07,12}

s

123

DWD -
DTGZ 151

123

123

SRAM_Al

VSRAM_AO

P

ASID Control (2/2)
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A B C D E F G H
CPU_D7_IN {01,02,04} RN 1
CPU_D6_IN {01,02,04,09} 1269
CPU_D5_IN {01,02,04,09}
CPU_D4_IN {01,02,04,09} STP: DB - 1101 1011
B —
/1459 2
>|332
——O
WAI: CB - 1100 1011
CPU_D2_IN {01,02,04,09}
CPU_D3_IN {01,02,04,09} — 1266 >I458 3
CPU_D1_IN {01,02,04,09} -
1
CPU_DO_IN {01,02,04,09} 2 invalid Opcode
1333 XCE:FB- 11111011 | 'nUserMode
SRS — 145JNV_OPCODE| 4
1264
VPA(1)+VDA(1) = Opcode |
INT_VPA {03,08} jﬁes
INT_VDA {03,08} e
INT_PHI27{01,02,08,12} 1267 SEI: 78 - 0111 1000 5
INT_MODE {03,04,05,07} =3
T o Ok Gy A s wr_ven s
—IMA INT_VDA{03,08} | )i=5fCREATE_NOP[{0L,0:
WAI and STP can't be aborted, so Opcode is replaced by NOP (EA) DI 6
INV_OPCODE [— P18
1462 N
n)
INT_VP {03,04}%3?3
1463 D Q— 1461 D O 7
— INT_NOT_PHI2 {01,04,09}
INT_PHI2 {01,02,08,12} C -
INT_NOT_PHI2 {01,04,09}- 1460 M 1507
INT_RES {03,04} Instruction Screening and NMI Signal Generation
8
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A C D E G H
5 Q—INT_A15 {06,07,10} 1320 Q—INT_A6 {10}
1445 1437
313 Q- INT_A13{07,09} 319 Q- INT_A5 {10}
1444 1436
1326 QF—INT_A12 {07,09} 318 Q—INT_A4 {10}
1443 1435
All a2 Q—INT_A11 {07,09} 17 Q—INT_A3 {10}
1442 1434
A10 324 Q—INT_A10 {09} 316 Q—INT_A2 {10}
1441 1433
1323 Ql—INT_A9 {09} 315 Ql—INT_A1 {10}
1440 1432
1322 Q- INT_A8 {09} 314 Q- INT_A0 {07,10}
1439 1431
228 Q—INT_A7 {09}

Address Line Buffering
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