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(PLC)
[ ]
, (PLO), (boo
lean)
[ 1
, (PLC)
PLC , PLC
PLC
, PLC
. PLC
, PLC 5-10
300-500
160
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, PLC

, , (RAM)

(fetch)

: : : (BP)
(ladder) . 16
(PDS) . ,

BP . BP
BP .
(format) . , PLC
68020 . ,



10—-0309615

BP ( (prefetch unit) (execution unit)) .
, (base register) (displacement)

PDS

(OPERATION WITH THE HOST PROCESSOR)

BP . BP
. BP ,
BP . BP
BP BP
(SUSPEND INSTRUCTION) BP
, BP

2 , 4 :  (done), (hold), (active) (hold

for interrupt) . . BPPC ,
, (assert)
( , halt) ( , BUS error = berr)
BPPC
, (encounter)
1. SUSP( )
2. SUSP
3. (illegal)
4.
SUSP , BP SUSP



BP

PPC

BP

BP

BPPC

BP

PDS ,
16
(SUsP) , BP (DONE) . BPPC
BPPC BP
, SUSP . /
BP (offending instruction)
(negate)
. , BP
DMA BP
BPPC
PC ,
BP
BP
, BP
1 2 1
2 )
(instruction queue)
1 2

(DETAILED OPERATIONAL DESCRIPTION)

(PLC)
68020 L P) pP
(BP) .BP
PLC
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. BP

(idle clock)

SUSP

(BP fault address register)

, (long)

, BP

BPPC
BP

(PDS) /

mcr/jmp
2

PLC

. PLC
BP
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. , BP (ASIC : application specific integrated circ
uit) . 1mw
ord 8mWord . 64K (discretes) , (f
orce) 16Kb . 16Kb (word force) 1

(one—shot history bits)

, (context) /

3 , (BP) ,
.BP 3 : , 3
, BP (" pdecode" )

(PREFETCH UNIT)

BP . 3 instlat, udecode, Idecode, basereg, j
mp, mcr
1 .2 ."ins
tlat" ( 68020
). instlat (long word) . instlat
2 . uuword/ulword Iword . " udeco
de" " ldecode" " instlat"
. " basereg"
"jmp" " mcer" JMP  MCR
8 0 0 (all zero signal)

(INSTRUCTION QUEUE)

" ( , fifo)"
4 (4 deep fifo) .2
(empty) (full)

(EXECUTION UNIT)
" exec"
BP (HOST PROCESSOR TO BP INTERFACE)
" pdecode"” 68020

(DATA AND REGISTER DESCRIPTIONS)



(DATA ORGANIZATION)

16 1 (entities)

(IMAGE REGISTER)

65536
ce bit) .1 (one shot history) 65536
(PUSH DOWN STACK, PDS)
1 (destination)
B) (top) 16
5
MCR  JMP (MCR AND JMP REGISTER)
MCR JMP 4
JMP
(PROGRAM COUNTER)
2 . (BPPC)
(NBPPC)
. BPPC NBPPC

(displacement)

(BASE REGISTER)

0-2
(INSTRUCTION DESCRIPTIONS)
AND/AND_N
AND
. AND_N
omplemented)
) (signed displacement)
STEPEN STEPEN
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.16 68020 1
(for
.1
(source) (MS
1 1
8
MCR
. BPPC
. NBPPC
, NBPPC
PC
16
(" ands") ,
(c
11 (
0 , 0



OR/OR_N

OR

OUT/OUT_N

ouT

JMP

STR/STR_N

STR

SUSP

SUSP
BP
BP

(O

0S

LDA/LDAL

, OR (" ors"
.OR_N
. 11
STEPEN STEPEN 0 ,
.OUT_N
. MCR, JMP  FORCE (
OUT OUT_N (nop)
MCR ouT
. JMP
JMP  MCR
(bottom)
11
. STEPEN 0 0
1 SUSP_T BP ,
SUSP_T SUSP_F BP , SUSP
BP
SUSP . BPPC SUSP
1 (ladder logic one shot function) 0
0
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0
ouT
OUT_N
11
. STR
STEPEN
. SUSP
0 SUSPF
, BPPC
1
0
1



LDA/LDAL
16 8

SKIPS/SKIPL

BP

. SKIPS 8
SKIPS_T/SKIPL_T 1
CLRL
CLRL 1
IMP
(nop)
SETL
SETL 1
. IMP :

CLRL

(nop)
AND STR
AND_STR 2

©
OR_STR
OR_STR 2
©

SET_MCR/CLR_MCR

SET_MCR CLR_MCR MCR
. SET_MCR MCR
SET_JMP/CLR_JMP
SET_JMP  CLR_JMP IMP
. SET_JMP IJMP

SET_STE/CLR_STE

, MCR

(operand) . LDA
256 . LDAL 16
SKIPL 20

. SKIPS_F/SKIPL_F

JMP : ,

(nop)

, MCR JMP

or" , 1

. 0-7

CLR_MCR MCR

CLR_JMP JMP

JMP

JMP
MCR

10—

MCR
MCR

MCR

(pop)

MCR

JMP

0309615



10—-0309615

SET_STE CLR_STE STE .SET_STE STE Cc
LR_STE STE . STE

RESLV/RESLV_N

RESLV and . RESLV_N

.16 "an
d" . (MSB)
(LSB) . , " and"

LDPDS

LDPDS 16 PDS ) STEPEN 0
. NOP 1 (nop)

LABEL
LABEL 20 2 (nop)
(BASIC INSTRUCTION FORMATYS)
2 : (single) .
(opcode) 8 FF , . (word
aligned) , (longword aligned)
(SINGLE WORD INSTRUCTION FORMATYS)
(BIT SIGNED DISPLACEMENT)

11 9 . $0000~$D7FF . 5

2 .01 . MSB 0

b (FEEAIE BF T

b i gz displacement Held

| inven data bit (@ doiE 2o

+hase Tegisier Mo’ A diaAH)
i base sep O
0L basereg !
10 base rep &
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2 MSB 1 2

1 10r raas azaa
i (e HAE P EE)
f +signed displacement feld
+0Bse TEEstar: Mlol2 dlatacd)
{0 base reg O

{11 base reg !

10 base reg 2

(BIT SIGNED DISPLACEMENT)

CLRL SETL . 3
1111 olraaaa
P
; PReRAS s g
] +sipned displacemen: Beld

+hase teglster (W02 # % A6)
03 base rep O
2! pass rag i

1) baserep 2
4]
i ,
0P selerton: (FIAMED
G RETL
1 CLRL
PC (8 BIT PC RELATIVE)
PC (SKIP)
8 - / 1
BP : ,SKIP. T SUSP_F



(8 BIT ABSOLUTE)

LDA

(4 BIT OPERAND)

, "' dddd"

0

b
[

jucat
[
[

o e o

i

lon T

gl a]

T
N
| (PC & 22
+PC rotanve field
(AZER &)

skip/suspent condition;
04 skip i rue (2018 220

!
a
|
a
!

Gl sidp if Malse (705 220

10 skip stways/suspend always

(Brhr ARVERA E )
+op seloctian; (D1Ar Me)
{} SXT1PS
1 SUSP

B

{ (Eddiolgd <
+absolute data Held
base regisier; (HI0]12 ARl L5
00 base g

01 basereg L

I¢ bascreg 2

, LDA
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1121 1011 ooeo dddd
!

|
iﬁ g (4H1E TR 2 )
E 4 bif aperand field
-Qopcaﬂiﬁ,: (A RE)

0000 AND_STR
O OR_STRE

Q010G SET_STE

001 CLR_STE

0100 SET_MCR
4108 CLR_MCR
LI SEY_IMP

0111 CLE_JMP

1000 NOP

(DOUBLE WORD INSTRUCTION FORMATYS)

1117 nooo dddd

T (dE|E SR DB & ZED
— 44 Bit Ind aperand feld

S +opooda; (HiM BS)
000 1IDAL
301 RESLY
GOIORESLY N
(011 LDPDS
QIO0 SKIPLLLT
DIO1 SKIPL._F
0110 8KIPL
0111 LABEL

SKIPL_T, SKIPL_F, SKIPL  LABEL 4 " dddd"

- 13 -
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20



(DETAILED MEMORY MAP DESCRIPTIONS)

(REGISTERS)

(MEMORY MAP)

BP

1. , , jmp, mcr

2. , (packed), jmp, mcr

3. , , jmp, mcr

4. , , jmp, mcr ,

770000

770000 PDS 16

770002

770004

770006

770008 BP

77000C BPPC 32

770010 BP

770012 MCR 8

77FFFF

016

116

216

32

16

(32

14 -

BP
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(application)



770013 JMP 8

770100 PDS 16

770102

770104

770106

770108 BP

77010C BPPC 32

770110 BP

770112 MCR 8

770113 JMP 8

770200

770201

770202 8
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016

116

216

32

16

770203 (R/O) 8

770204

770208 BP

PC 32

32

(PROGRAM COUNTER)

2 ) . NBPPC

PC PC . PC(BPPC)
PC(NBPPC) . BPP
NBPPC . NBPPC 4 (16
BPPC 4 (16 2

, NBPPC . BPPC

BPPC (BPPC VALUE AFTER TERMINATION)

BPPC

, , . BPPC
BPPC
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BPPC BPPC
PC BPPC
PC PC .
. BPPC (section)
(int restart) PC
BP
BPPC .
BPPC (16 32 ) . 16 32
BPPC . BPPC
32
BPPC+2 BPPC+4
BPPC BPPC+2
16
BPPC+2
BPPC
NBPPC . , NBPPC
/ (SAVE/RESTORE DIFFERENCES)
BPPC  NBPPC / .
BPPC BP . /
BPPC BP . BPPC NBPPC
, / BPPC
0—-2(BASE REGISTER 0-2)
BP 3
(at least word wide and word aligned)
(PUSH DOWN STACK, PDS)
PDS , 0
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. PDS . ($770000)
(PDS 15) 7 . 0 , 1
0 0 6
JMP  MCR (JMP AND MCR REGISTER)
JMP  MCR 8 , OUT, OUT N, S

ETL CLRL DMF

(STATUS REGISTER)
2 : 0 7

(BIT DESCRIPTIONS)

BP STE
1111 11
5432 1098
XX.. ... /
.X....STE
X ...=1
X... =1
. X..=1:BPPC
X. =1
. STE
, PDS (qualify) o " BP
o " . 1
0 , BPPC BP . 9
0-7
/ (SAVE/RESTORE DIFFERENCES)
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: : BP STE :
/ : MSB : BP  (DONE)  (MSB
=0) (HOLD_FOR_INTERRUPT)  (MSB=1)

(WAIT REGISTER)

7654 3210

X / -1

X (don't care) (no effect)

....... X —-1: devd pds(15:8)

1 1 . 0 PDS 8 D
EVD

$40 . 3

(WORD IMAGE BASE AND SIZE REGISTERS)

(WISR)
WISR ( )
00 128
01 256
03 512
07 1K
OF 2K
1F 4K

2F 8K



7F 16K

FF 32K

JMP/MCR

$700000

MP  MCR

0023

65K
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(HOST PROCESSOR IMAGE ACCESS)

BP

32

(DISCRETE IMAGE REGISTER)

4 , PLC
(taken).
$71FFFF MCR  JMP
$740000 $74FFFF
$740023

(WORD IMAGE REGISTER)

. $750000

LSB

$750742

$CO03A9

32Kx 8

(returned),
LSB
+7

(conditioned)
JMP MCR
. $720000 $73FFFF

BP
$75FFFF
(word point)

$C00742

$7503A8

MCR

, $71
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(DIRECT ACCESSES)

$760000 $76FFFF . 32Kx 8 ,
2 (mapping) ($760000 $768000 ).
16

$700000, $710000, $720000, $730000 $740000

, $720A32 $76028C 2
6
1 (one—shot history) .1
(nibble) . 1
, $65A3(BP ) 1 $764000 + $1968 , $765968
3 .WDBR 'CO'

(DETAILED HARDWARE DESCRIPTION)

. 3 ; 7

(INSTRUCTION PREFETCH)

1 2
l ’
(longword or word wide)
, 2
1
, JMP MCR
FIFO
(INSTRUCTION LATCH OUTPUTYS)
(validity indicator) .
, . UVOP .
UUWORD ULWORD . 16

ULWORD
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LVOP . UVvOP . LWORD
16
16 )
ULNORD 'INST B' 'INSTA' 1 ,'INST B* LWORD
. LWORD 'INST C' , UNWORD ULWORD
, . ULWORD 'INST E' 'INST D'
LWORD 'INST E'
. (edge) , LWORD UUWORD ,
ULWORD , LWORD . , 'INST E'
UUWORD ULWORD 'INST F' LWORD
[ ]
CLOCK | l | l | I [ | ! I
Di6-31 [ INSTA [ INSTC [ INSTD [ INSTE |
D015 | INSTB | INSTC | INSTE | INSTF |
uvorp
UuworDl XX ] INSTA | INSTC [ INSTD | INSTE |

WET G [ZE NS INST E |

CINST:Eib  INST F |

LWORD | XXXX 1 INST B [SINBTHE
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, . CONTPEND A

LGNLW , UUWORD ULWORD , .
. UOPFX UUWORD 4 1 . UUWOR
D 4MBS AND (buffing) . 2-3
UOPXF 8-11 1 . UOPXB 8-11 16 ‘B’ . Uo
PXF  UOPXB UUWORD 89 11 (flip—flop)
. NA220 IV140 UUWORD 10 AND ,
UOPXF , 4 (NAND) V140

UVOP UVOPA  UVOPB

(INSTRUCTION LATCH INPUTS)

(IDIN) , BP
CLKZ (falling edge) INSTLAT
3 . RESET
PWSRBPSR
SUSP PREFETCH BP
. LATCHOP PREFETCH , IDIN . PCWRT
. PCWRTDN
INSTA(L) 1 , (IDIN)
IN16BIT 16 . BP
(INSTRUCTION LATCH OPERATION)
, UVOP, LVOP  CONTPEND . , INSTVLD CNTFLG
. INSTVLD . CNTFLG
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LATCHOP . LATCHOP
INSTVLD ,INST(1) O UVOP .
, UVOP . BP , U
VOP LATCHOP . IDIN . LINSTPDU
IDIN  UUWORD . IDIN LINSTPDL ULOWRD . IDIN LINSTLW
LWORD
CONTPEND
1. UUWORD/ULWORD (UVOP
).
2. LWORD LWORD(8:15)=FF
CONTPEND , LWORD LVOP . ,
2 , LVOP
, UVOP , UVOP . LATCHOP
, IDIN CONTPEND
. CONTPEND , IDIN ()
CONTPEND , LWORD IDIN
. IDIN LWORD . CONTPEND LATCHOP , LINS
TPD LWORD UUWORD , IDIN  ULWORD
LWORD 2 CONTPEND . CNTFLG
2 UUWORD ULWORD , LWORD FF CONTPEND
LVOP , CONTPEND LVOP
SUSP BP INSTYLD, UYOP, CNTFLG
/ (switch)
, PWSRBPSR . IDIN(25) BP
, INSTVLD . UVOP CNTFLG . UUWORD U
LWORD , LWORD 2 8
FF LWORD FF . BP IDIN
LWORD . ,
(57
1.

23 -
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1 ; , 1
1 ; 1
, @) 1 b)
2 L
2
2.
1 )
3.
1 ’
4.
1 ’
5.
1 1
6.
1 , 1
7.
1 , 16
8.
7 , AND, AND_N, OR, OR_N, OUT, OUT_N, STR, STR_N, SUSP, OS,
LDA, LDAL
9.
7 SKIPS, SKIPL, CLRL, SETL, AND_STR, OR_STR, SET_MCR, CLR

_MCR, SET_JMP, CLR_JMP, SET_STE, CLR_STE, RESLV, RESLV_N, LDPDS



10.

11.

12.

SKIPS

OR_STR

MEMOF

AND
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DZ2MM

0[81A] &

- 25 -



10—-0309615

BPPC i =

BPPC =

—-BG

—SUSP AND
—INT AND BG

~SUSP _AND

BPPC_READ INT_AND 86

AND -INT

—BPPC_READ 1 INT

- 26 -
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1
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