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TITLE Chlp Select of User Memory Decoder on CPU Board
PATTERN  NCS_USER.PDS

REVISION 3

AUTHOR  Supanunt H1runyaph1sutth1kul

COMPANY EDL

DATE . §-24-9]

CHIP PALL PALI6LS

3 2
AlS Al4

§B8  CSSOCRETI

i1 12

SQUATIONS

/CSSOCRETI = /AL5 * /Al4
/415

*
+
t

it
t
+

/CSSOCKET2

+
t
+

“+ 4

/CSBOARD =
+
+
+
%
t
+

+

3

4 5 ] 7 8 9 10

A1l 582 83 §B4 585 SB6 §B7 GND

1

/415

[A15

Al5
AlS
AlS

/A1

/ALS
/A15
AlS
AlS
AlS
AlS

/A15

JALS

/Al5
/A5
AlS
AlS
AlH
/0SS

FB567 PB4 Fa2

FBI CSSOCIET2 CSBOARD V(e

3 14 1§ 19 20

¥ /Al
Al

/AL 2

* /FBEGY

QLI /‘f*/f’ﬂﬂmwmm
ARIAATUAMINYAE
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TITLE  Chip Select and READ/WRITE of Z80 Monitor Memory Decoder
PATTERN NCS_MONZ.PDS

REVISION 5

AUTHOR  Supanunt Hirunyaphisutthikul

COMPANY EDL

DATE 9-24-91

CHIP PALZ PALIGLS

il 2 3 4 § b 1 8 9
Ald 414 ALS RD USER  RB403 RNMIMON DISCTRL MEMRQ

(58255 NI

¥R WRWALT CS$8251 CSRAYNON CSROMMON RDVO
- 19

3 12 13 14

EQUATIONS

Monitor force /NMI to CPU fo
:when already disable INTRQ

/i1 = /RNMIYON

WNILTRST = DISCTRL

/CSROMNON = /AL

JOSTAMNON = ALG ® /ai4 x 8

088251 = ALB £ L4 £ /AL

/053355 = ALS * Al E AL
JARWATT A5+ AL¢ £ R * /WENRY

WRWAIT.TAST= AlS = Al ® 0 ER * /“?NRJ ¥ RD HR

/RDNON

BBl : ¥R f *"H ¥ SER * R840 ;write monitcr memsry
active

10
GND

Vee
20

an active

/R"ﬂﬂtfﬂﬂﬁlﬁﬁ*w 8113

ﬂW’]ﬂ\‘lﬂ‘iﬂJ 1WA Yvay
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TITLE 780 Monitor Fixed Address for Debugging (00664 ->NMI,8403K -)60)
PATTERN NMONFIXZ.PDS

REVISION 3

AUTHOR  Supanunt Hirunyaphisutthikul

COMPANY EDL

DATE 3-24-91

CRIP PAL3  PALIGLS

il 2 3 4 5 b 1 8 9 10
AlS Al4 Al Al2 All ALD 49 A8 AT GND

A8 ADOGE 4% A4 Al 42 Al 49 48403 voc
11 12 13 it 1§ 20

EQUATICNS
vacdress AD-A15 of PALY con
[AD066 = /A15%/a14%/h12%/ A AD® AL%/AD

/A8403 = ALS¥/A14%/413%/Al £/A2% Al% A0
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TITLE  Control bus Buffer of CPU 780 Board
PATTERN  NBUFFERZ.PDS

REVISION ¢4

AUTHOR  Supanunt Birunyachisutthiky]
COMPANY EDL

DATE 9-24-91

CHIP PAL4 PALIGLS

i1 2 3 4 § § ! 8 § 10
USER  CSBOARD RD WR NC M1 HEMRQ NC  BUSAK GND

I0RQ MCSYNC RDUSER WRUSER  DIR US WRBUS STATUS! [NTAR iee
i1 12 13 14 15 ) 18 19 20

BRUATIONS

iRD signal at bus
/RDBUS = /AD * wRNRQ

+ [RD ¥ /VEMEQ
RDBUS.TAST= BUSAZ

is board or other

JWR signal at bus
/WEBUS = JWR * MENEQ

+ /WR x /MPVH'
WEBUS.TRST=  BUSAX

01s board or other

iread user memory on $PU foar
/EDUSER = /RD % /¥R¥RQ ¢ /

Write user memory on CPU boar ‘
/4RUSER = /WR % /N34RQ * /USER

/INTAR = /M1 ¥ /T0% ;,

idirection of data huff "

/DIE = /M1 x /I0RQ '1 nowler
+/RD ¥ Juzugg = SER ¥ (SB0ARD ,read User memory not 1n CPU board
+ /RD * /10Rg sread g/
imachine cyclA lpw e. H mﬁ w EJJﬂ ni
V(‘SV_\JP .= LA X /

that in D =1ena nust be high

:Su 1 must be masked to prevent interrupt acknowledge when nse zonitor
STATUST is Ml signal of user

/S ATUSI = /M1 x 7USER

STATUSI.TAST = BUSAZ ‘2nable when no BUSAZ

;::;l;oﬁm ﬂwmmﬁsmmé’ 1
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TITLE 780 Change Page Monitor/User for Debugging
PATTERN NDEBUGHZ.PDS

REVISION 6

AUTHOR  Supanunt Hirunyaphisutthikul

COMPANY EDL "

DATE 9-24-91

CHIP  PALS PALI6R4

-

i1 2 3 4 5 6 8 9 10
¥CSYNC BPH BPL  A8403  A0066 RD ¥l BxRDY  PBMON GND

0F MEMRQ DISCTRL RNMINON R8403  USER NC - G08255  PWRON  vee
Sl 12 13 i 15 h 11 18 19 20

EQUATIONS

‘DISCTAL active to disable INTRG,D
DISCTRL = /BPH = /BPL * N ]
t RxRDY ¥ /GO3
+ /PBMON * /GOS
+ /(/USER * /
+ [RNMINMON

ITezkpoint
from IBY

User progran

ANMINON active to force NM

/ENMIMON := /BPY x /2PL 40K
+ RxRDY ® /GO825
+ /PEYON * /GOR
+ /RNNMIVON = /USER

%€y, from [N
e Tun user prog,

y1f CPU read or fetch at 8403k ¢hi—Al or ¢
JR8403 := /R0 = jMpvRq * UsEE + R < o 26 Bnd D, E-fetch

/USER iz /MBMRQXUSER®/RE40
/17816 /2Ny

ﬂuEJ’JVIEJVﬁWEJ’]ﬂ'i
QW']@\‘Iﬂ‘iﬂJmﬂ’TJVIEI’]aEI
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TITLE  Chip Select of User Memory Decoder on CPU Board
PATTERN NCS_USER,PDS

REVISION 3

AUTHOR  Supanunt Hirunyaphisutthikul

COMPANY EDL

DATE §-24-91

CHIP PAL] PALI6LS

i1 2 3 4 5 § 1 8 9 10
AlS Al4 Al3 SB2 583 B4 §85 586 SB7 GND

5B CSSOCKET! FB5G7 PB4 kB3
ol 12 13 14 15 ol

FBI CSSOCKET2 CSBOARD VeC
18 19 20

EQUATIONS

/CSS0CRETL = /A5 * /Al4 %
+ /AL5 = [Al4
+ /A15 x Al4
+/A15 2 AL

+ ALY jAl4

tOALS ¥ /AL

+ Al x Al4

/CSSOCRET2

/AI5 * /Al4
+/AL5 ® ALl
LRI
bOAIS ¥ JAL4 K AL
NERNTITE

415 £ 414
AIS = Al %

R e

/C§BOARD

JALS % /A4
+ /815 7 /4 ¥,
b/ALE & A4 /AT
+ /A5 ¢ AT AL3 £ /EBY
tOALD ® JALL ¥ fh1de¥ [FB5EY

‘ “ﬂwmﬁmw gIN3

+ eSS R

QW’]ﬁ\iﬂ‘iﬂle’mﬂ’]ﬂﬂ
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TITLE  Chip Select and READ/WRITE of 8085 Monitor Memory [Lecoder
PATTERN NCSMON85.PDS

REVISION 3

AUTHOR  Supanunt Hirunyaphisutthikul

COMPANY EDL

DATE §-25-91

CHIP PALZ PALIGL3

! 2 3 4 § 3

A1D Al4 413 D USER

§ 10
GND

fR NC (8251 CSRAMMON CSHGUNO

vCe
11 12 13 i4 20
EGUATIONS
}Honitor force TRAF to CPU
when already disable INTROB
TRAP = [RNMIMON
TRAP.TRST = DISCTAL n active
J0SROMMON = /AL
[2SRAMNON = AL5 ® jai4 ® [AM8
jos8i5 = ALS ® a1t % /AT
/088255 = ALS = AldW

:CONTROL = E003
- o/

oo @UHINEUNTAEING

WAHON = /WR *Qlzvzg = USER = 8403 wrxte monitor memery
d en R8403 notilag’ive

QW']G\‘Iﬂ‘iﬂJ!JWTJVIEI’]aﬂ



TITLE 8085 Monitor Pixed Address for Debugging (0024H-)>TRAP,8403H->60)
PATTERN NMONFIX8.PDS

REVISION 2

AUTHOR  Supanunt Hirunyaphisutthikul

COMPANY EDL

DATE 9-25-91

CHIP PALY  PALISLS

i 2 3 4 5 § 1 8 9 10
415 A4 AL3 Al2 ALl A1D A3 A8 AT GND
A8 AD024 A A
p11 12 13 14

A 48403 . veC

19 20
EQUATIONS

caddress A0-47 of PALJ con

7418573
tbut address A8-A15 of PALI ged -

/80024 = JALS*/AL4¥/A13%/AL B/ALr AZF/ALR/AD

48403 = ALSH/AL4¥/AL3%/ALG

R[3/428 ALE D

i

i

W

AULINENINYINT

RIAIATUIM TN
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TITLE  Control Bus Buffer of CPU 8085 Board
CATTSRN NBUFFERS.PDS

REVISION 2~

AUTHOR  Supanunt Hirunyaphisutthikul
COMPANY EDL

DATE 9-25-91

CHIP PAL4 PALIGLS

i 2 3 4

7 8 § 10
USER  CSBOARD RD WR .

I¥TA  HOLDA  GND

T O
=)

NG HALT  RDUSER WRUSER
1 12 13 14

STATUSH  veC
14 20

EGUATIONS

:KD signal at bus

/RDBUS = JRD * VMENRG . . TG
+ JRD * /NEMRQ *= SRR . ar TEROTY H‘-—.. oard or ather

2D3US. TRST= /HOLDA ( '

(W3 signal at bus

JWABUS = JWR ¥ UEMRQ
+ /WR * JMEMRQ *

WRBUS.TRST= /HOLDA

iread user memory on CPU poard
JADUSER = /RD ¥ /MEM3IG * /USER

:write user memory on O 2
JYRUSER = JWR * /MEVRQe*S/USEE

:direction of data tuffer &g =

DR = JINTA ,i oF acinowledde
+ /BD ¥ JMZNRQ = UHE% x (SBOARD ;read user memory not in CPU board
+ /RD % read DY

Fiummmmmm

k:dSl i P l cx yser
TATUS]
AT

»ammniwwmﬂmaﬂ

(STATUSY Ls 50 siznal of use o
/bTATUQO /80 = JUSER
STATYUSO.TRST = /HOLDA renable wnen no HOLDA

o
<
bl
87
&
D
m
T4

/3
§

(HALT signal

active .aw and show LED wnen 81 2nd SO are low
[EALT = /80 = /31
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TITLE 8085 Change Page Nonitor/User for Debugging
PATTERN NDEBUGMS.PDS

REVISION 3

AUTHOR  Supanunt Hirunyaphisutthikul

COMPANY EDL

DATE 9-25-91

CHIP PALS  PAL15VS

Sl 2 3 4 5 b 7 8 ) 10
MCSYNC BPH BPL 48403 AD024 S§I RxRDY  PBMON GND

0F MEMRQ DISCTRL RNMIMON R84 | ‘ 8255  pwRON  veC
il 12 13 14 . ‘ / 13 20

EQUATIONS

For 8085 ,we use MCSYNC = |
3 becuase ALE failf

erromed by /3D

DISCTRL = /8PY x /pp 1 8% Y603 2xeclte Dreakpoint
+ RxRDY * /6082 F §* angykey from IBN
+ [PBYON * /50 i P5Y
+ /(/USER * /6 i \ cute user program
+ /RNMI¥ON 4 A Tce RAP(/NMI) to CPu
TRNMINON active to force TRAP(/NMI Pt er progran
/RNMIMON := /BPH * /BRL % §] ¢ 50 % ¥ /Gt execute breakpoint
t RxRDY # 108255 i kevfron BN
+ /P_HON -

+ /RNHIM-’JN "" .,‘H‘» user prog

51 ¢ /HPHFQ ’ s |

/MENPQ‘USER*/QF‘QﬁjPHON*/ (/A0 N ip SO*/H.,HRQ*/RNHT%
THON )

J7 NN
ARIAINTAUMTININD

/88403

/USER
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C:\>DIR

Volume in drive C is EMULATOR
Directory of C:\

SK

Cw

MCC85

80DsS

TMP

STD-MDS

COMMAND

CONFIG

AUTOEXEC
9

<DIR>
<DIR>
<DIR>
LIB <DIR>
<DIR>
<DIR>
COM 25307
SYS 55

BAT 246
1087488 bytes

File(s)

AU INENTNEINS
PRIAATUAMINYAE

1-01-80
8-02-90
1-04-91
1-01~80
1~-01~-80
10-10-91
3-17-87
9=20=80
1-01-80

:01la

:01a
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C:\CW>DIR &
Volume in drive C is MAXTOR70401
Directory of C:\CW

<DIR> 7-16-91 7:03p
o is <DIR> 7-16-91 7:03p
README BAT 14 7-11-91 12:29p
CUPRINT CFG 402 10-09-91 12:48p
CwW S :12a
THAI :04a
CW1l52 44p
TEST :bTp
22X16 :30a
8X20 :30a
CU2RW 46p
CUFONT 57p
CUPRINT :03p
CW E 24p
ITALIC :38a
NORMAL 41p
ITALIC 53p
ITALICS 35p
NORMAL :olp
NORMALS :18a
ITALIC :56a
ITALICS +1la
NORMAL :39a
NORMALS :

AULINENTNEINS

AMIAN TN INYAE
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170

© C:\MCC85>DIR

Volume in drive C is EMULATOR
Directory of C:\MCC85

<DIR> 1-04-91 6:58p
.. <DIR> 1-04-91  6:58p
TMP 0 10-10-91 10:08p
INCL1 SRC 384  4-03-85 6:27p
SIEVE c 1110 8-08-85 10:46a
MMER EXE 39760 7-31-86  4:09p
CTYPE H 1937 11-05-86 5:49p
MATH H 11-05

SETJMP H

STDIO H

STDLIB H

STRING H

MXRFC BAT

MXRFC -~ CER

MCC85 LIB

MACH SRC

CSYS85  SRC

MCC85 OVL

CCG85 OVL

SIEVE CRC

SIEVE CMD

INSTALL1 BAT

INSTALL BAT

MCC85 DOC

XRFC EXE

TST85 CMD

TST85 SRC

ASM85 DOC

CMP85 ABS

MCC85 EXE

LOD85 EXE

31 File(s)|

AULINENTNEINS
RINNIUUNIININY



171
C:\80DS.LIB>DIR

Volume in drive C is EMULATOR
Directory of C:\80DS.LIB

. <DIR> 1-01-80 12:01la
o <DIR> 1-01-80 12:01a
80DS INI 119 1-17-90 2:53p
80PC EXE 15690 6-01-85 4:19p
80AS EXE 52596 6-01-85 4:21p
80CROBJ EXE 14920 6-01-85 4:24p
80LINK EXE 27000 6-01-85 4:24p
80DSOBJ EXE 17592 6-01-85 4:25p
80LOC EXE 25306 6-01285 4:27p
80HEX EXE 13292 60 g 4:28p
80MAP EXE 16724 ; 29p

N7
SOLIBCR EXE  15790m. 8-01-85

80STRIP EXE 13808 =~ AF
80LIBLS EXE 13906 e 01
XSORT EXE ' 0-85

80PL LIB
80P2 EXE
80PCG EXE
80PJO EXE
80PP EXE
80PSYM EXE
80PXRF EXE
80P1 EXE
80PFO EXE
PLM BAT
J BAT
README

27 File(.s) ?fj.;d_,‘:}'

o

AULINENTNEINS
RINNIUUNIININY



172

C:\STD-MDS>DIR

Volume in drive C is EMULATOR
Directory of C:\STD-MDS

G <DIR> 10-10-91  9:12p
.o <DIR>

Q EXE
QHELP TXT
"QCONFIG DAT
ASMZ80
ASM85
PROCOMM
UNIPRO

AULINENINYINT
ARIAINTAUNM TN
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C:\STD-MDS\ASMZ80>DIR

Volume in drive C is EMULATOR
Directory of C:\STD-MDS\ASMZ80

<DIR> 8-20-90 3:27p
5% <DIR> 8-20-90 3:27p
ASMZ80 EXE 132304 1-01-80 2:47a
LODZ80 EXE 128535 1-01-80 2:47a

LIFTO ASM 1027 140180 1:59a

LIFTO  OBJ 3475 >_,=f 780, 2:01a

LIFTO LET 3558 120158054 2:01a

LIFTO HEX 05~ 1-01-80"2.01a

LIFTO MAP 16 1 -0 - STt 1 2
9 Filel 5

z
~ AUEINENINYINg
RINNIUNNINYAY
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C:\STD-MDS\ASM85>DIR - !

Volume in drive C is EMULATOR
Directory of C:\STD-MDS\ASM85

<DIR> 1-01-80 12:00a
ASM85 EXE 115612 7-07-88 2:51p

LOD85 EXE 111019 7-07-88 2:52p
4 File(s) 115 8

AULINENINYINT
RIAINTAUINI TN
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C:\STD-MDS\PROCOMM>DIR

Volume in drive C is EMULATOR
Directory of C:\STD-MDS\PROCOMM

<DIR> 10-10-91 9:33p

.o <DIR> 10-10-91  9:33p
PCPLUS EXE 185392  8-24-88  2:42p
PCSETUP EXE 33182  8-24-88  3:29p
PCPLUS  PRM 1190 10510-91  9:42p
PCPLUS  XLT 256 M0- ¥ 9:40p
PCPLUS  KEY 500 10-10584" 4 9:40p
PCPLUS  DIR 15060 10105 9:44p
8 File(s ) WaBE640 bybes™ oo

’ =

i
s E
W

AULINENTNEINS
AR TN TN



C:\STD-MDS\UNIPRO>DIK

Volume in drive C is EMULATOR

Directory of C:\STD-MDS\UNIPRO

ROM212
HEXOBJ
ROM

<DIR> 10-10-81
<DIR> 10-10-91
EXE 175318 11-27-89
EXE 14288 4-27=-91
DAT 4 10-07-91.

:27a

5 File(s) 1116160, bytes free

AULINENINYINT
ARIANTAUNM TN

176



AULINENTNYINS
ARIAATAUNNINGIAY



Listing Program of ROM monitor Z-80

COMPILEZ.BAT

G80.ASM

DI%CB INS.T80

ﬂﬂﬁ%ﬂﬁﬂ?ﬂﬂﬂﬂﬁ

ED-INS.T80 ¢

ﬂﬁﬂﬁ@Wﬁmuﬂﬂﬁﬂﬂﬂaﬂ

FDCB-INS.T80

178



COMPILEZ.BAT

980
J18080

809c

80link g80.0bj z80.0bj t80.0bj

80loc c -m r80. lnap -1l0 -scode -108700h -sdata -1087e0h -sstack=20h
80map - d out > r80.smb

80hex d out r80.hex

FI‘IJEJ’JVIEW]?WEI"Iﬂ‘E
| qmmnmumwmaa



GBO.ASM 180

pagesw EQU 8403h
MONISP EQU 8800H
DATA8251 EQU OcO000H
PORT8255C EQU 0e002H

POP_H EQU OE1H
JMP_ EQU OC3H
PUSH_AF EQU OFSH
LDAX_ EQU 00Ah
RET_ EQU 0C%h
STAX_ EQU 002h
EI_ EQU Ofbh
DI_ EQU 0f3h
EXTRN init,prompt2,allregister
EXTRN reg
; DECLARE reg(13) ADDRESS
H reg: DS 13*2
;PC: reg(0) = reg+0
;AF: reg(1) = reg+2
; F: LOW(reg(1)) = reg+2
; A: HIGH(reg(1)) = reg+3
;BC: reg(2) = reg+4
;DE: reg(3) = reg+b
sHL: reg(4) = reg+8
= I reg(5) = reg+10
;IFF: LOW(reg(5)) = reg+10
; I: HIGH(reg(5)) = reg+11
;SP: reg(6) = reg+12
sIX: reg(7) = reg+14
S1Y: reg(8) = reg+1é
sAF': reg(9) = reg+18
;BC': reg(10) = reg+20
;DE': reg(11) = reg+22

sHLS: reg(12) = reg+24

;public procedure
PUBLIC gopc, peek, pok

JMP init

ORG 0038H
JMP init

ORG 0066H
JMP brk

;subroutine for GO command Fi
gopc: MVI A, JMP_ ;restore P
STA pagesw - 2 m
LHLD reg+0
SHLD pagesw - 1

mm%%%ﬂ%ﬂ?ﬂﬂﬂ§Wﬂqﬂi

mmmm UA1AINYA Y

LHLD reg+24 ;restore HL

DB OD9H EXX
;HL'=HL,DE'=DE, BC'=BC
DB 008H JEX  AF,AF!
;AF'=AF
LHLD reg+16  ;RESTORE IY
PUSH H

DB OFDH,O0E1H ;POP 1Y

LHLD reg+14  ;RESTORE IX
PUSH H
DB ODDH,0E1H ;POP IX

LHLD reg+10  ;RESTORE IFF

MOV A,L

RAR ;1F IFF=1 THEN ENABLE
UNC DISABLE  ;ELSE DISABLE



DISABLE: MVI
restore: STA

LHLD

JMP
;pagesw-3
;pagesw-2
;pagesw-1
;pagesw

;subroutine of NMI
; save register, display register
; and jump to main (at prompt

brk: SHLD

XCHG
SHLD

Mov
MoV
SHLD

STA

LDA
MVI
STA

LXI
MVI
MOV
INX
MVI
MOV
INX
MVI
MOV
INX
MVI
MoV
JMP
;FETCH OPCODE

e ;:tﬂ S PR RAT Y118

LXI
MVI
MoV
INX
MVI
MOV
INX
MVI
MoV
INX
MVI
MoV
JMP
;FETCH OPCODE
;8403 PUSH
H JMP
LABEL2: LXI
MVI
MOV
INX
MVI
MoV

AEI_
restore
A,DI_
pagesw - 3
AH ;RESTORE I
OEDH,047H ;LD I,A

reg+2 ;restore AF
H
PSW

reg+12 ;restore SP

reg+4 ;restore BC
c.L
B,H
reg+6 ;restore DE
E,L
D,H
reg+8 ;restore HL -
pagesw - 3

E1/DI

JMP

Low(PC)

high(PC)

reg+8 sSAVE HL

reg+b

H,B
L,cC
reg+4

reg+3

DATAB251
A,000000118
PORT8255C

H,pagesw
,POP_H

>
=
o

y

f")l—

OH(LABEL1)

m"‘ﬂf‘iJEJ’JWEWﬁWEJ']ﬂ‘i

pagesw
FROM RAM HONI

>==>2=>=:>

gesu ;SAVE F
,PUSH_AF ;BY PUSH PSW :(SP) <- AF
A z (SP) =

A
M,

H

A, JMP_

M,A

H
A,LOW(LABEL2)
M
H
A
M

L
A

,HIGH(LABEL2)
A

’

pagesw

FROM RAM_MONI

PSW sWRITE AF TO STACK_USER

LABELZ ;CONTINUE FETCH OPCODE FROM ROM_MONI
H,pagesw sTHEN POP H :HL <- (SP)

A, POP H HL = AF
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INX H
MVI A,LOW(LABEL3) 182
MOV M,A
INX H
MVI  A,HIGH(LABEL3)
MOV M,A
JMP  pagesw
;FETCH OPCODE FROM RAM_MONI
;8403 POP H ;READ AF FROM STACK_USER
H JMP  LABEL2 'CONT!NUE FETCH OPCODE FROM ROM _MONI
LABEL3: MOV A,L sSAVE F
STA reg+2

LXI H,0000H ;SAVE SP
DAD SP sHL = sp
SHLD reg+12

LXI SP,MONISP ;INIT MONITOR STACK

;For 280 only
DB OEDH,057H ;LD A,I;BIT(F,2)=IFF
PUSH PSW
POP H ;H=1,Lbit2-=
MOV A,L ;mask IFF befor
RAR
RAR
ANI 01h
MOV L,A ;high =
SHLD reg+10

DB ODDH,0ESH ;PUSH IX
POP H
SHLD reg+14

DB  OFDH,O0ESH ;PUS
POP H
SHLD reg+16

DB OD%H JEXX
sHL=

DB  008H JEX AF
sAF=AF!

PUSH H

POP H

SHLD reg+24

PUSH D
POP H
SHLD reg+22

;SAVE DE*

PUSH B
POP H
SHLD reg+20

PUSH PSW
POP H
SHLD reg+18

- pind] uﬂanﬁmwmm

FUNCTION pe

s RARAANN Y ﬂLl UANINYAY

;first paramet from PL/M sent by BC or
-second parame r from PL/M sent by DE or E
;third or more parameter sent by stack
;e.g. CONTENT = peek(OPERAND(0));

g = OPERAND(0)

-lt return parameter by HL or A

-other registers may be changed

peek: LXI H,pagesw
MVI M,LDAX_ ;8403 O0A LD A,(BC)

INX H

MVI M,RET_ ;2404 C9  RET

JMP pagesw
;FETCH OPCODE FROM RAM_MONI
'8403 LDAX B ;READ CONTENT FROM MEMORY_USER (addr.XXYY)
. RET ;CONTINUE FETCH OPCODE FROM ROM_MONI

;FUNCTION poke

;PL/M call this routine as

;PROCEDURE (ADDR$, CONTENT) EXTERNAL

,e g. CALL poke(OPERAND(O) OPERAND(1));
: BC = OPERAND(0)



H E = OPERAND(1)
;other registers may be changed

poke: LXI H,pagesw
MVI M,STAX_ ;8403 02 LD (BC),A

INX H

MVI M,RET_ ;2404 C9 RET

MOV AE

JMP pagesw
;FETCH OPCODE FROM RAM_MONI
;8403 STAX B sWRITE CONTENT TO MEMORY_USER (addr.XXYY)
: RET ;CONTINUE FETCH OPCODE FROM ROM_MONI

END

AULINENINYINT
ARIAATAUNINGIAY
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7280.PLM

280:D0;
DECLARE /* symbol */
NUL LITERALLY *OOh',/* "@ */
ETX LITERALLY *03h',/* “C */
ACK LITERALLY *06h‘',/* °F */
BEL LITERALLY 'O7h',/* "G */
BS LITERALLY '08h*,
HT LITERALLY 'O%h',/* °1 */
LF LITERALLY '0ah',/* ~J */
CR LITERALLY 'Odh',
XON LITERALLY *11h', /* “Q */
XOFF LITERALLY *13h',/* °S */
NAK LITERALLY *15h',/* “U */
ESC LITERALLY '1bh',
DEL LITERALLY *7fh',/* like NUL */
endline  LITERALLY 'CR,LF',
err LITERALLY '40h*,
true LITERALLY 'Offh',
false LITERALLY '0*,
REPEAT LITERALLY 'DO WHILE 1°',
UNTIL LITERALLY ‘IF*,
ENDREPEAT LITERALLY *THEN UNDO;END';
/* REPEAT;

OUTPUT (51h) = 40h; / 4
UNTIL INPUT (50h) = 0000$0010b ENDREPEAT; "/ /"

DECLARE /* label */ -
(init,prompt,prompt2) LABEL PUBLIC; 3

DECLARE /* port */ — 1
DATA8251 BYTE AT(0cOOOH), = ‘
CONTROLB251 BYTE AT(OCO01H), g of
PORT8255A BYTE AT(0eQ00H),
PORT8255B BYTE AT(0e001H),
PORT8255C BYTE AT(0e002H), , _
CONTROL8255 BYTE AT(0e003H); 4, 7

DECLARE /* table */ F F —

mnemonic(69) STRUCTURE(char(4) BYTE) EXTERNAL, r

operand(55) STRUCTURE(char(8) BYTE) EXTERNAL, 3 .

insopc(698) STRUCTURE(opc(3) BYTE) EXTERNAL, 2
)

insmne(698) BYTE EXTERNAL,

insopr(698) STRUCTURE(opr(2) BY TERNAL; -5
insbyte(698) BYTE EXTERNAL, W o
mneinsptr(69) ADDRESS EXTERNAL, Ak JJ@.
opcinsptr(256) ADDRESS EXTERNAL, :

cbinsptr(256) ADDRESS EXTERNAL, et S
edins(56) STRUCTURE(ptr ADDRESS,opc2 BYiE) EXTERNAL,
ddcbins(31) STRUCTURE(ptr ADDRESS,opcé BYTE) EXTERNAL, '
fdcbins(31) STRUCTURE(ptr ADDRESS,opck BYTE) EXTERNAL, -
ddins(40) STRUCTURE(ptr ADDRESS,opc2 BYTE) EXTERNAL,
fdins(40) STRUCTURE(ptr ADDRESS,opc2 BYTE) EXTERNAL:

DECLARE /* constant */ "-j.
help(*) BYTE PUBLIC DATA(' =/
Assemble A [address]', endlineg,’ ]
Breakpoint B [address]‘,endline, "’ -

Clearbreak C',endline,!®

”',f VS

L}

Dump D [address|range]‘,endlifie, '
Enter E address’[list]!, endline, "
Fill F range list',endline,"

Go G [address]!, endline;"

Help H' ,endline)t

Input I address',endline,!

Load L, endline;!

Output 0,address byte",endline,'
Register R [registername]’,endline, !
Trace T',endline,’

Unassemble U [S] [address|range] ', endline, "
Write W range',endline,*

reset X', ETX

),

error(*)BYTE PUBLIC DATA(' Error',endline,ETX),
write$guide(*) BYTE PUBLIC DATA('
Use write COM to file utility of your terminal.',endline,!*
Strike a key when ready..',endline,ETX),
intelhexend(*) BYTE PUBLIC DATA('
:00000001FF',endline,
1ah,endline, !
Write ready.',endline,ETX),
loadguide(*) BYTE PUBLIC DATA('
Use load file to COM utility of your terminal.',endline,ETX),
loadready(*) BYTE PUBLIC DATA(
endline, 'Load ready.*',endline, ETX);

DECLARE /* constant */ '
icename(*) BYTE PUBLIC DATA(!'

STD Debugger for 280',endline,ETX),
pinname(*) BYTE PUBLIC DATA

(HT, 'RESET',HT, 'BUSRQ' ,HT, 'NMI* ,HT, ' INT' HT,'(Enable/Disable)',endline,ETX),

S
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blank(*) BYTE PUBLIC DATA(' %L ETX),
allregname(*) BYTE DATA('
PC A F(SZHPNC) B C D E H L I IFF SP',

U X IY AF',27h,' BC',27h,' DE',27h,' HL',27h,

endline, ETX);
DECLARE regname(28) STRUCTURE(char(3) BYTE) DATAC

1] 1

S A

'BC ',

'DE *,

THL Y,

'sp 1,

IX Ot

Ty e,

'AF',27h,

'BC',27h,

DE',27h,

"HL',27h,

IA I'

IF l‘

IB l'

Ic l'

ID 1

'E I:

WY,

o,

o,

VIFFY,

'SF !,

1ZF 1,

'HF 1,

'PF 1,

INF Y,

ICF ');
DECLARE regspec(28) STRUCTURE

J*'PC 1, %/ 2,0

/*IAF l'*/

/*IBC l"

/*IDE l’*

/*IHL l'*/

/*ISP I’*

/*llx I'*

/*IIY 1 */

/*IAFI 7h t/

/*'BCY,27h,*/

J*'DE',27h,*/

J*VHLY,27h,*/

/ IA l */

/*lF I'*/

/*ls l'*/

/*Ic I'*

/ilD l’*

/*IE I'*

/*IH l'*

/*IL l"

I*Il ! ] */

/*'IFF',*/ 10h,5,

ma ﬂTJEJ’J‘VIEJﬂﬁWEJ’]ﬂ‘E

J%'PF 1% 12h 1
/*'NF ',*/  11h,1,

'*';;;i;;',.'&mta,zmn,jm ANINIAY

reg(13) ADDR S PUBLIC,
(bp) BYTE PUBLIC,
(breakaddress) ADDRESS PUBLIC;

DECLARE /* variable */

string(é4) BYTE PUBLIC,

paraword(4) ADDRESS PUBLIC,

(locationcounter, lastdump, nextunasm, addr,ptr) ADDRESS PUBLIC,
(character, fmctlon ,digit,n, numword nurbyte nundigit,numline,
pass,start stop,tnp,sun,endSofolle) BYTE PUBLIC;

DECLARE
(unasmtosrc, operandnumber) BYTE;

DECLARE

ramcode(5) BYTE, !
beginramcode ADDRESS DATA(.ramcode),
newregister BYTE PUBLIC;

/* external procedure from g80.asm */
peek :PROCEDURE( location) BYTE EXTERNAL;
DECLARE
location ADDRESS;
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END peek;

poke:PROCEDURE (location, content) EXTERNAL ;
DECLARE
location ADDRESS,
content BYTE;
END poke;

go$pc:PROCEDURE EXTERNAL;
END;

,I‘ttt*** ASSEMBLE UTILITY t***tt*****t*******t*****t****'k**/
/* find end of input-string */
findend:PROCEDURE;
CALL skipblank;
IF string(n) <> 0
THEN function = err;
END findend;

/* find mnemonic */
findmnemonic:PROCEDURE;

numbyte = 0;

REPEAT; f
LOW(paraword(numbyte)) = upcase(string(n)); ."f/
numbyte = numbyte + 1;n = n + 1; 4 t/
UNTIL(string(n) = ' *)OR(string(n) = 0)OR(numby! ?ENDREPEAT;

IF (string(n) = ' ')OR(string(n) = 0) - —

THEN DO WHILE numbyte < 4; 3
LOW(paraword(numbyte)) = * *:

numbyte = numbyte + 1; .. : |

END; ‘,af"’f:;; 4

ELSE function = err;
IF function <> err
THEN DO;
numword, numbyte = 0;
REPEAT;
IF LOW(paraword(numbyte))
THEN numbyte = numbyte + 1:

."' " 1 - J:
ni c‘(nu‘vﬁo?d).char(nmbyte)
il

ELSE DO; | ‘3 ¥
numbyte = 0; L, |
numword = numwor &l i
END;

UNTIL(numbyte = 4)OR(n

>“LAST{mnemonic) JENDREPEAT ;
IF numword > LAST(mnemoni ¥ A

THEN function = err; Al
END; T
END findmnemonic; e
/* find hex operand */ L
findhexoperand:PROCEDURE (count); Lo =
DECLARE count BYTE; \ f ]
numdigit,pass,addr = 0; . —a |
CALL skipblank; \ j WL
IF string(n)<>0 L )
THEN REPEAT; I
IF (string(n)>='0")AND(string(n)<=19+) 1

OR (string(n)>='A')AND{string(n)<='F')
OR (string(n)>='a')AND(string(n)<='f')
THEN DO;
nundigit = pumdigit + 1; pass = 1;
IF (string(n)>='0')AND(string(n)<='9')
THEN digit = string(n) - 30h;
IF (string(n)>=*A*)AND(string(n)<='f')
THEN digit = string(n) - 37h;
IF(string(r)>="a' JAND(String(n)s=!f1)
THEN digit = string(n)| - 57h;
IF numdigit <='count
THEN addr = addr * 16 + digit;
ELSE function = err;
n=n+1;
END;
UNTIL
NOT((string(n)>='0')AND(string(n)<='9')
OR (string(n)>='A')AND(string(n)<='F!')
OR (string(n)>='a')AND(String(n)<='f'))ENDREPEAT;
END findhexoperand;

/* compare operand */
compareoperand: PROCEDURE ;
numbyte = 0;
compare:REPEAT;
IF operand(numword).char(numbyte) = * !
THEN DO;
CALL skipblank;
END;
ELSE IF(operand(numword).char(numbyte) = 'b')
THEN DO;
CALL findhexoperand(2);
IF (pass = 1)AND(function <> err)
THEN DO;
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paraword(stop) = addr;
stop = stop + 1;/* number of operand byte */
pass = 0;
END;
ELSE DO;
pass, function = 0;
UNDO compare;
END;
END;
ELSE lF(operand(numuord) char(numbyte) = 'd')
THEN DO;
IF string(n) = '+!
THEN DO;
n=n+1;
CALL findhexoperand(2);
IF(pass = 1)AND(function <> err)AND(addr <= 7fh)
THEN DO;
parauord(stop) addr;
stop = stop + 1;/* number of operand byte */
pass = 0;
END;
ELSE DO;
pass, function =

e - Q\W //

ELSE IF string(n) = '-'_
THEN DO; .
=n+1; 1.--:-i-q
CALL findhexopera
IF(pass = 1)AND(functi
THEN DO;
parauord(sto

pass = 0;
END;
ELSE DO;

ELSE UNDO compare;
END;
ELSE IF(operand(numword).
OR (operand(numword) .cha
THEN DO;
CALL findhexoperand(4); S
IF (pass = 1)AND(function <> erry—
THEN DO; L)\ 7/ N
parauord(stop) = addr; = k
stop = stop +J* number of operand byte */

pass = 0;
END;

ELSE DO; -
pass, function = -
UNDO compare; |
END;

END;

S AT NG

ELSE UNDO compa
numbyte = nunbyte +1;

R TA NN AN Y

/* fill byte- and and address-operand */
filloperand:PROCEDURE;

IF stop = 2

THEN DO;/* 2 byte-operands */
CALL poke(locationcounter + start,LOW(paraword(0)));
CALL dlsplaybyte(LOU(parauord(O))),
CALL poke(locationcounter + start + 1,LOW(paraword(1)));
CALL displaybyte(LOW(paraword(1)));

END;

ELSE lF stop = 1

THEN DO;
IF(insopr(ptr).opr(0) = 29)
OR(lnsopr(ptr) opr(1) = 29)
OR(insopr(ptr).opr(0) = 44)
OR(insopr(ptr).opr(1) = 44)

THEN DO;/* 1 address-operand */
CALL poke(locationcounter + start ,LOW(paraword(0)));
CALL dlsplaybyte(Lou(parauord(O))),
CALL poke(locationcounter + start + 1,HIGH(paraword(0)));
CALL displaybyte(HIGH(paraword(0)));
END;
ELSE DO /* 1 byte-operand */
CALL poke(locationcounter + start,LOW(paraword(0)));



CALL displaybyte(LOW(paraword(0)));
END; 188
END;
END filloperand;

/* fill opcode and operand of 2-byte opcode instruction */
fill2opcode:PROCEDURE;
CALL poke(locationcounter,insopc(ptr).opc(O));
CALL displaybyte(insopc(ptr).opc(O));
CALL poke(locationcounter + 1,insopc(ptr).opc(1));
CALL displaybyte(insopc(ptr).opc(1));
CALL filloperand;
locationcounter = locationcounter + insbyte(ptr);
END fill2opcode;

/* find operand */
findoperand:PROCEDURE;
CALL skipblank;tmp = n;/* location of start character of operand */
ptr = mneinsptr(numword) -1;/* instruction pointer */
pass = 0;
REPEAT;
stop = 0;/* number of operand byte */
IF insopr(ptr).opr(0) = 0
THEN DO;
: 0 ‘fiz’

IF string(n)
END; -

THEN pass = 1
ELSE IF insopr(ptr).opr(1) = 0 2
THEN DO;
numword = insopr(ptr).opr(0) - 1: ‘
CALL compareoperand; o
IF numbyte = 8
THEN DO;
CALL skipblank;
IF string(n) = 0
THEN pass = 1;
END;

END; ¥y

ELSE DO; *
numword = insopr(ptr).opr( 1
CALL compareoperand;

-
.

IF numbyte = 8
THEN DO;
CALL skipblank;
IF string(n) = ',

THEN DO; P
n=n+1; i S
numword = insopr(ptr).opr(iy - 1:
CALL skipblank; : ! o S

- o '_,f""-.;_-“
e s o o

CALL compareoperand;

IF numbyte =,8 f ]

THEN DO; = = "R |
s

CALL skipBlank;
IF stringln) = 0
THEN pass = 1;
END; § e
END; -
END;
END;
IF pass = 0
THEN DO;
ptr = ptr +_1;
n = tmp;
END;
UNTILCpass ;=" 1)
OR(insmne(ptr) <> Thsmoe(ptr - 1))
OR(ptr > LAST(insopr))ENDREPEAT;
IF pass =11 /* ptr point at correct instruction */
THEN DO;
start = 2;/* 2-byte opcode operands start at byte 2 */
IF(insopc(ptr).opc(0) = Ocbh)
OR(insopc(ptr).opc(0) = Oedh)
THEN DO;/* 2-byte opcode */
CALL fill2opcode;
END;
ELSE IF(insopc(ptr).opc(0) = Oddh)
OR(insopc(ptr).opc(0) = Ofdh)
THEN DO;
CALL poke(locaticncounter,insopc(ptr).opc(O));
CALL displaybyte(insopc(ptr).opc(0));
CALL poke(locationcounter + 1,insopc(ptr).opc(1));
CALL displaybyte(insopc(ptr).opc(1));
CALL filloperand;
IF(insopc(ptr).opc(1) = Ocbh)
THEN DO;
CALL poke(locationcounter + 3,insopc(ptr).opc(2));
CALL displaybyte(insopc(ptr).opc(?));
END;
locationcounter = locationcounter + insbyte(ptr);
END;



ELSE DO;/* 1-byte opcode */

start = 1;/* operands start at byte 1 */

IF(insopr(ptr).opr(0) = 30)

OR(insopr(ptr).opr(1) = 30)

THEN DO;/* jmp relative from next address to paraword(0) */
addr = locationcounter + 2;/* next address */
IF((paraword(0) - addr) <= 07fh)

OR((addr - paraword(0)) <= 080h)

THEN DO;
CALL poke(locationcounter,insopc(ptr).opc(O));
CALL displaybyte(insopc(ptr).opc(0));
CALL poke(locationcounter + 1,LOW(paraword(0) - addr));
CALL displaybyte(LOW(paraword(0) - addr));
locationcounter = addr;
END;

ELSE DO;
CALL disparray(.(endline," Far Target',ETX));
END;

END;

ELSE DO;/* not jump relative */

CALL poke(locationcounter,insopc(ptr).opc(O));

CALL displaybyte(insopc(ptr).opc(0)):

CALL filloperand;

locationcounter = locationcounter + insgytﬁgptr);

END; g
END; - .

ELSE function = err; 3

END findoperand;

g—
/* find pointer to instruction table * L
findpointer:PROCEDURE;
ptr,numbyte,numdigit = 0;
DO n =0 T03;
string(n) = peek(nextu
END;

start = 2; /* if 2-byte opcodes
IF string(0) = Ocbh

/* look up CB-INS table

THEN ptr = cbinsptr(string(1));
ELSE IF string(0) = Oedh

[

|

" 2

m +4n)

erands Start at string(2) */
| —_—

& id

/* search ED-INS table */ S
THEN REPEAT; - - i'i
IF string(1) = edins(numb * i

THEN ptr = edins(numbyte).ptr Al {gQ:J

ELSE numbyte = numbyte + 1; T b |

UNTIL(ptr <> 0)OR(numbyte = Lsncrhréarns))enﬂnEFEKQ;
ELSE IF string(0) = Oddh L — —

THEN DO; PR R
IF siring(1) = Ocbh _ S e
/* search DDCB-INS tahle */ .-
THEN REPEAT; oy -

IF string(3) = dd ns(numbyte).opc4

THEN ptr = ddcbi numbyte).ptr;

ELSE numbyte = numbyte + 1;

UNTIL(ptr <> 0)OR(numbyte = LENGTH(ddcbins) )ENDREPEAT;
/* search DD-INS table */
ELSE REPEAT;

IF string(1) = ddins (numbyte) . opc2

THEN ptr =/ddins(numbyte).ptr;

ELSE numbyte = numbyte + 1;

UNTIL(ptr <> 0)OR(numbyte = LENGTH(ddins) )ENDREPEAT;
END;

.
ELSE IF string(0) = Ofdh
THEN DO;
IF stping(l) = Ocbh
/* search FDCB-INS table *y
THEN REPEAT;
IF string(3) = fdcbins(nurbyte).opclo
THEN ptr = fdcbins(numbyte).ptr;
ELSE numbyte = numbyte + 1 15
UNTIL(ptr <> 0)OR(numbyte = LENGTH(fdcbins))ENDREPEAT;
/* search FD-INS table */
ELSE REPEAT;
IF string(1) = fdins(numbyte).opc2
THEN ptr = fdins(numbyte).ptr;
ELSE numbyte = numbyte + 1;
UNTIL(ptr <> 0)OR(numbyte = LENGTH(fdins) )ENDREPEAT;
END;
/* look up OPC-INS table */
ELSE DO;
start = 1; /* 1-byte opcode operands start at string(1) */
Ptr = opcinsptr(string(0));
END;
END findpointer;

”',f Ll

/* display instruction */
displayinstruction:PROCEDURE;

CALL display$word(nextunasm);CALL displayspace;
DO n=0T03;
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IF n < stop
THEN CALL displaybyte(string(n)); 190
ELSE DO;

CALL displayspace;CALL displayspace;

END;

END;
CALL displayspace;
DO n=20T03;
CALL display(mnemonic(insmne(ptr) - 1).char(n));
END;
CALL displayspace;
IF insopr(ptr).opr(0) <> 0
THEN DO n = 0 TO 7;
operandnumber = insopr(ptr).opr(0);
character = operand(operandnumber - 1).char(n);
CALL displayoperand;
END;
IF insopr(ptr).opr(1) <> 0
THEN DO;
CALL display(',");
numdigit = numdigit + 1;
DOn=0T707;

operandnumber = insopr(ptr).opr(1)
character = operand(operal -1 oF
CALL displayoperand; \ //
END; \x
— ? =

END; r
END di"splayinstruction; —
—

/* display source instruction *( ,
displaysourceinstruction:PROCEDUR

CALL display(HT);

DO n=20T03;
CALL display(mnemonic(in ( ;
END;
CALL displayspace;
IF insopr(ptr).opr(0) <> 0
THEN DO n = 0 TO 7;
operandnumber = inso
character = operand(oper

END;
IF insopr(ptr).opr(1) <> 0
THEN DO;
CALL display(',");
numdigit = numdigit + 1;
DOn=0TO7; ! it
operandnumber = insopr(ptr).ogl'EE =
character = operand(operandryni;eﬁf—;‘l)if%‘ .
CALL displaysourceoperand; ~ = | = :
END;
END;
END displaysourceinst

/* display operand */ —
- displayoperand:PROCEDURE PUBLIC;
IF character <> ' !

THEN DO;
IF character = ta! ﬁ’n e
THEN DO;
CALL disp ing(star )
CALL displaybyte(string(start)); o o
nundigit = igit + 4;

END;

%:ﬁ;ma;ﬁj(]j,ﬁlj AN Y

staft = start + 1;
nundigit = numdigit + 2;
END;
ELSE IF character = 'd!
THEN DO;/* displacement */
IF string(start) < 80h
THEN DO;/* +00 t0 +7F */
CALL display('+');
CALL displaybyte(string(start));
END;
ELSE DO;/* -01 t0 -80 */
CALL display('-");
CALL displaybyte( - string(start));
END;
start = start + 1;
numdigit = numdigit + 3;
END;
ELSE IF character = 'r!
THEN DO;
IF string(start) < 80h
THEN CALL displayword(nextunasm + stop + string(start));
ELSE CALL displayword(nextunasm + stop - ( - string(start)));
nundigit = numdigit + 4;



END;
ELSE DO;
CALL display(character);
nundigit = numdigit + 1;
END;
END;
END displayoperand;

/* display operand for source */
displaysourceoperand: PROCEDURE;
IF (operandnumber >= 10)AND(operandnumber <= 17)
AND(n = 2)
THEN DO; /* RST OOH to RST 38H */
CALL display(*H');
nundigit = numdigit + 1;
END;
IF character <> * ¢
THEN DO;
IF character = *a' /* address */
THEN DO;
CALL display('0');
CALL displaybyte(string(start + 1));
CALL displaybyte(string(start));
CALL display('H');
nundigit = numdigit + 6;
END;

ELSE IF character = 'b' /* %
THEN DO; ,

CALL display('0');

CALL displaybyte(stri

CALL display('H');

start = start + 1;

nundigit = numdigi

END;

ELSE IF character = 'd!’
THEN DO;

IF string(start) < 80

THEN DO;/* +00 t0 +7,
CALL display('+%);
CALL displaybyte(st
END;

ELSE DO;/* -01 t0 -
CALL display('-');
CALL displaybyte( -
END;

CALL display('H');

start = start + 1; o g

nundigit = numdigit + &4; -_—

—

END,‘ -~ L'lll',.ll.l " _F__,"_-.
ELSE IF character = 'r' /* relafﬂ'le—if o S
THEN DO;

CALL display('0
IF string(start)
THEN CALL displa
ELSE CALL displaywo
CALL display('H');
nundigit = nundigit 6,-
END'

ES-E**'?‘?"ﬂm‘ME?’WIEJ‘i’]‘SWEﬂﬂ‘i

END;
END dlsplaysourceoperand

- s RARSA T M INYIA Y

CALL dusp ySuord(nextmasm) CALL displayspace;
DO n=0T03;
IF n < stop
THEN CALL displaybyte(string(n));
ELSE DO;
CALL displayspace;CALL displayspace;
"END;
END;
CALL displayspace;
CALL disparray(.('DB ' ETX));
DO n=0TO 3;
IF n < stop
THEN DO;
CALL displaybyte(string(n));
nundigit = numdigit + 2;
END;
IF n < stop - 1
THEN DO;
= CALL display(',');
nundigit = numdigit + 1;
END;
END;
END dlsplaydefmd:yte-



/* display defind byte for error code */
displaysourcedefindbyte:PROCEDURE;
CALL display(HT);CALL disparray(.('DB ',ETX));
DO n =0 TO 3;
IF n < stop
THEN DO;
CALL display('0');
CALL displaybyte(string(n));
CALL display('H');
nundigit = nundigit + 4;
END;
IF n < stop - 1
THEN DO;
CALL display(!',");
nundigit = numdigit + 1;
END;
END;
END displaysourcedefindbyte;

/* display comment */
displaycomment :PROCEDURE ;

CALL display(HT);CALL display(*;');CALL
CALL display$word(nextunasm);CALL d|
DO n=20T03;
IF n< stop
THEN CALL displaybyte(strl
ELSE DO;
CALL displayspace;CAL
END;
END;
END displaycomment;

l****ﬁtt ASSEMBLE CMMAND o v e e o ok e
/* Assemble */
assemble:PROCEDURE PUBLIC;
CALL findaddress;CALL fi
CALL saveregister;
IF numword = 1 .
THEN locationcounter =
readasm:DO WHILE 1;
CALL display$word(loc
CALL displayspace;CALL di
CALL readstring;
DO WHILE n < 64;
CALL displayspace;
n=n+1;
END;
= 0;CALL skipblank;
IF string(n) <> 0
THEN DO;
CALL findmne i
IF function <>
THEN DO;

IF numword < 6 -
THEN DO; I

ELSE IF ord = %ﬁ

" ﬁ;l’a« mjﬂ@W 8113

DO n = 0T0nmbyte-1€

AW AN NTENYINY

END;
END;
ELSE IF numword = 68 /* DW */
THEN DO;
CALL findhex(4);CALL findend;
IF(pass = 1)AND(function <> err)
THEN DO;
CALL poke(locationcounter,LOW(addr));
CALL poke(locationcounter +1,HIGH(addr));
locationcounter = locationcounter + 2;
END;
END;
END;
IF function = err
THEN CALL disparray(.(endline," Error Code',ETX));
CALL newline;
END;
ELSE DO;
CALL newline;
UNDO readasm;
END;
END;
END assemble;

-.~<
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/* Unassemble */ ,
unassemble:PROCEDURE PUBLIC;
IF upcase(beginnextword) = 's!
THEN DO;
unasmtosrc = true;
n=n+1;
END;
ELSE unasmtosrc = false;
CALL findrange;CALL findnul;
CALL saveregister;
IF numword > 0
THEN nextunasm = paraword(0);
ELSE paraword(0) = 0;
IF numword < 2
THEN paraword(1) = Offffh;
numline = 0; /* set number of lines count */
IF paraword(0) <= paraword(1)
THEN REPEAT;
CALL findpointer;
IF ptr <> 0
THEN DO;

ptr = ptr - 1;

stop = insbyte(ptr); " \ //

IF unasmtosrc b

THEN CALL displaysourcei \o. ‘//'
ELSE CALL displayinstructi 2 S
END; -

ELSE DO;/* error code -> DB kX [, xx 'XXIH&
IF(string(0) = chhm Oedh) m\
, N

THEN stop = 2;
ELSE IF(string(0) =
THEN DO;

IF string(1)

ELSE CALL displaydefi
END;

DO WHILE numdigit < 11;
CALL displayspace;
nundigit = numdigit +
END;

IF unasmtosrc

THEN CALL displaycomment;

CALL newline;

IF numword < 2

THEN numline = numlipe + 1;

nextunasm = nextunasm + stop;

OR (nextunasm > pa
ELSE function = err; -
END unassemble; | " Hj

/******* BREAKPO!NT UTILITY ************tt***t****t********/

/* display breakpoint */

displaybreakpoint:PROCE U‘Lﬁ g , '
IF NOT(bp) ‘Wﬂqﬂj
THEN CALL dispan al*( IE;[ P nmeﬂ,mg 1 i 1

ELSE DO;

CALL disparray(.('Break Point Addressﬁé',ETX)); .

LA AU URIINYINY

po

/* set breakpoint */
setbreakpoint :PROCEDURE PUBLIC;
bp = true;
breakaddress = paraword(0);
END setbreakpoint;

/* clear breakpoint */
clearbreakpoint:PROCEDURE PUBLIC;
bp = false;
END clearbreakpoint;

/* Breakpoint */

breakpoint:PROCEDURE PUBLIC >
numword, pass = 0;
CALL findaddress;CALL findnul;
IF numword = 0
THEN CALL display$breakpoint;
ELSE CALL set$breakpoint;
END breakpoint;

saveregister:PROCEDURE PUBLIC;
END saveregister;
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peekmoni :PROCEDURE ( location) BYTE PUBLIC;
DECLARE
location ADDRESS,
mem BASED location BYTE;
RETURN mem;
END peekmoni;

pokemoni :PROCEDURE( location,content) PUBLIC;
DECLARE
location ADDRESS,
content BYTE,
mem BASED location BYTE;
mem = content;
END pokemoni;

peekport:PROCEDURE(location) BYTE PUBLIC;

DECLARE location ADDRESS;

ramcode(0)
ramcode(1)

Odbh;
LOW(location);

/* IN

location

194

*/

ramcode(2) = Oc%h;

/* RET

CALL beginramcode'
END peekport;

pokeport:PROCEDURE( Location,content) PUBLIC;
DECLARE location ADDRESS,content BYTE;

ramcode(0)
ramcode(1)
ramcode(2)
ramcode(3)

03eh;

content;

0d3h;
LOW(location);

/*

f* 00T

MVI

A,content

toeation

ramcode(4) = Oc%h;
CALL beginramcode;
END pokeport;

\

pokereg:PROCEDURE (spec, number, ¢

DECLARE

(spec,number) BYTE, J

content ADDRESS; J

DO case spec;
/* 0 = register low */
LOW(reg(number)) = LOW(con nt)w_g r
/* 1 = register high */ "
HIGH(reg(number)) = LOW(
/* 2 = register pair */
reg(number) = content;
END;

END pokereg;

tent) PUBLIC;

4

nteﬁt ); " ti

resetprocessor:PROCEDURE PUBLIC;

*/

b -
*g

% 4

nextunasm = 0; /* after reset 280 */ L
reg(0) = 0- /* PC = 0 */ "t
reg(5) = 0; /* 1 4 0%/ ¥
DISABLE; /* 1IFF="0*/ .

END resetprocessor;

e de ek ek e ek ek ok
/ PROCESSOR UTILITY /

displayal lreg:PROCEDURE;
CALL displayspace;

CALL displayword(reg(0)); /% PCX/
CALL displayspace;

CALL displaybyte(HIGH(reg(1))); /* A */
tmp = LOW(reg(1));

CALL displayspace;

CALL displaybyte(tmp)” It F
CALL displayspace;

CALL display(bit(tmp,7)+30h); res w/
CALL display(bit(tmp,6)+30h); I*Z*
CALL display(bit(tmp,4)+30h); /* H*/
CALL display(bit(tmp,2)+30h); 1* P *f
CALL display(bit(tmp,1)+30h); /* N */
CALL display(bit(tmp,0)+30h); /% C*
DO tmp = 2 TO 4;

CALL displayspace;

CALL displaybyte(HIGH(reg(tmp)));/* B D H */

CALL displayspace;

CALL displaybyte(LOW(reg(tmp))); /* CE L */

END;
CALL displayspace;
CALL displaybyte(HIGH(reg(5)));
CALL displayspace;
CALL display(bit(reg(5),0)+30h);
DO tmp = 6 TO 12;
CALL displayspace;
CALL displayword(reg(tmp));
END;
CALL newline;
END displayallreg;

/* read data to change register pair */

/*

/t
/*

I *

IFF */
SP IX

1Y AF' BC' DE' HL' */



readreg:PROCEDURE(spec, number);

DECLARE (spec,number) BYTE;

/* 0,1,2 register byte or word */

IF spec <= 2

THEN DO;
CALL readnibble((spec AND 10b) + 2);
CALL checkdata((spec AND 10b) + 2);
IF (pass = 1)OR(pass = -1)
THEN CALL pokereg(spec,number,addr);
ELSE IF pass = 0 -
THEN GOTO prompt;
END;

ELSE IF spec >= 10h

THEN DO;
CALL readbit(1);
IF string(0) =
THEN GOTO prompt;
IF string(0) = '0*
THEN CALL pokereg(0,number,clearbit(reg(number),spec - 10h));
IF string(0) = 1!
MHEN CALL pokereg(0,number,setbit(reg(number),spec - 10h));
END;

END readreg;

/* find register name */ ~j{:{:;f
findregname : PROCEDURE ; -
CALL skipblank; -
numbyte,pass = 0; -
IF string(n)<>0
THEN DO; —

REPEAT; 4
Lou(parauord(nurbytq»’{/ se(string&));
aF 4

numbyte = numbyte + 1;n

UNTIL(string(n) = * !
DO WHILE numbyte < 3;

LOW(paraword(numbyte))

numbyte = numbyte +
¢ END;

(szfipg ()

numword, numbyte = 0;
REPEAT;
IF LOW(paraword(numt
THEN numbyte = numbyte
ELSE DO;
nurbyte = 0;
numword = numword + 1;
END; :
UNTIL(numbyte = 3)0R(numuord3>‘LAST(regnamé REPEAT;
IF numword > LAST(regname) — =
THEN function = err; P {ﬁﬁu4-
ELSE pass = 1; o ST -
END; 3 £
END flndregname o -2 |
L
/* display and read one reglsfj by —
onereg1ster PROCEDURE; l
DO n=0T02; iF
CALL dlsplay(regname(numuord) char(n));
END;

CALL displayspace;

IF regspec(numword).spec = 0

THEN CALL displaybyte(LoW(reg(regspec(nhumword) .number)));
ELSE IF regspec(numword).spec = 1

THEN CALL displaybyte(HIGH(reg(regspec(numword).number)));
ELSE IF regspec(numword).spec = 2

THEN CALL) displayword(reg(régspec(nimword).number)y;

ELSE IF regspec(numyord).spec >= 10h

THEN CALL display(

bit(
LOW(reg(regspec(numword) .number)), regspec(numword).spec - 10h
) + 30h );

CALL newline;CALL display(AcK);

CALL readreg(regspec(numuord) spec, regspec(numword) .number);
CALL newline;

END oneregister;

/* display and read all registers */
allregister:PROCEDURE PUBLIC;
CALL disparray(.allregname);
CALL displayallreg;
END allregister;

/****ii‘* PROCESSOR CWMAND ***ttitt***itt********t*********/
/* Input */
inputcommand: PROCEDURE PUBLIC;
CALL findaddress;CALL findnul;
IF numword = 1 AND paraword(0) < 100h
THEN DO;
CALL saveregister;
CALL dlsplaysbyte(peekport(parauord(O))),
CALL newline;

=.0)OR(numbyte = 3)ENDREPEAT;



END;
ELSE function = err;
END inputcommand;

/* Outputcommand */

/*

/*

/*

outputcommand:PROCEDURE PUBLIC;

CALL findaddress;CALL findbyte;CALL findnul;

IF numword = 1 AND paraword(0) < 100h

AND numbyte = 1

THEN DO;
CALL saveregister;
CALL pokeport(paraword(0),string(0));
END;

ELSE function = err;

END outputcommand;

Register */
register:PROCEDURE PUBLIC;
CALL findregname;CALL findnul;
CALL saveregister;
IF pass = 1
THEN CALL oneregister;
ELSE CALL allregister;
END register;

Trace Command */
tracecommand:PROCEDURE PUBLIC; -
CALL findnul;
/* execute with breakpoint at PC */
PORT8255A = HIGH(reg(0));/* out"A15 --A8 */f
PORT8255B = LOW(reg(0)); /* out +A7 ="A0 */
PORT8255C = 0000$0000b; /:,pﬂﬁsr 8255/ and EN688 */
CALL gopc;
END tracecommand;

Go */ R
gocommand:PROCEDURE PUBLIC;
CALL findaddress;CALL fi (¥
IF numword = 1 /* set new PC #*/ #
THEN reg(0) = paraword(0);
IF NOT bp

END; '
ELSE DO;/* execute with breakpoint */A 4 J&ﬂ
PORT8255A = HIGH(breakaddress); /* out-A1S - AS?*I
PORT8255B = LOW(breakaddress); /*‘out A7 -

THEN DO;/* execute without break
PORT8255C = 0000$0001B; /* enable 808255 dlaBle EN688
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PORT8255C = 0000$0000b; /* enable*GOBZSS and;Eﬁ688 */
END; Fi
CALL gopc; ) T g .
END gocommand; 3 f .
S -l
/******* SOFTHARE UT l L l TY sk mt*t**t*************/ L d JI
/* set error while find Intét‘hex record */ e

/ﬁ

/t

/*

/*

/t

seterror:PROCEDURE;
function = err;
GOTO prompt2;
END seterror;

skip blank in input=string */
skipblank:PROCEDURE PUBLIE;
DO WHILE string(m)='"';
n=n+1;
END;
END skipblank;

return upper case */
upcase:PROCEDURE(char) BYTE PUBLIC;
DECLARE char BYTE;
IF(char >= 'a')AND(char <= 'z')
THEN char = char - 20h;
RETURN char;
END upcase;

return bit value */
bi t:PROCEDURE (onebyte,count) BYTE PUBLIC;
DECLARE (onebyte,count) BYTE;

RETURN (SHR(onebyte,count) AND 01b);
END bit;

set bit */

setbi t:PROCEDURE (onebyte, count) BYTE PUBLIC;
DECLARE (onebyte,count) BYTE;
RETURN (onebyte OR ROL(0000$0001b count));
END setbit;

clear bit */
clearbit:PROCEDURE(onebyte,count) BYTE PUBLIC;
DECLARE (onebyte,count) BYTE;
RETURN (onebyte AND ROL(1111$1110b,count));

!



END clearbit;
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/* initialize value */
initvalue:PROCEDURE PUBLIC;
DECLARE checkstart BYTE;
/* warmstart */
CALL setrs232;
locationcounter, function,bp =
lastdump = Offffh;
IF checkstart <> (NOT(LOW(.checkstart)))
THEN DO;/* coldstart */
DO n =0 T0 12;
reg(n) =
END;
CALL newline;
CALL disparray(.icename);
CALL disparray(.help);
checkstart = (NOT(LOW(.checkstart)));
END;
CALL resetprocessor;
END initvalue;

/* clear string for input */
clearstring:PROCEDURE PUBLIC;
DO n = 0 TO 63;
string(n) =
END;
END clearstring;

/* read input from keyboard unti

readstring:PROCEDURE PUBLIC;

CALL clearstring;n = 0;fu
REPEAT;

character = readkbd;

IF (character>=' ')A

THEN DO;

IF n < 63 /* max

THEN DO;

CALL display(chara

string(n) = chara

n=n+1;
f. END;
ELSE CALL display(BEL
END;
IF (character=BS)AND(n>0)
THEN DO;

CALL display(BS);
CALL displayspace;
CALL display(BS);

string(n-1) =
n=n-1; [
END; .

IF character=ESC
THEN GOTO prompt;
UNTIL character=CR E
END readstring;

readl ine:PROCEDURE PUBLIC;

- )
§5§tr§5??§3“ﬂuﬂ’3‘lflﬂ‘i’l‘§°ﬂﬂ’1ﬂ‘ﬁ

/* find function */
findfunction: PROCEDURE PUBLIC;

s:%l?ﬁl:ﬂ"lﬂ\‘lﬂim UAIINYIA Y

THEN DO-
character = upcase(string(n));
IF(character >= err)AND(character <= '2')
THEN function = character;
ELSE function =err;
n=n+1;
END;

END findfunction;

/* find hex value */
findhex:PROCEDURE(count) PUBLIC;

DECLARE count BYTE;

numdigit,pass,addr = 0;

DO WHILE (string(n)=' ')OR(string(n)=',");
n=n+1;
END;

IF string(n)<>0

THEN REPEAT;
IF (string(n)>='0"')AND(string(n)<='9')
OR (string(n)>='A*)AND(string(n)<='F')
OR (string(n)>='a')AND(string(n)<='f')
THEN DO;

nundigit = numdigit + 1; pass = 1;



/'k

/'k

/*

/t

/*

IF (string(n)>='0')AND(string(n)<='9"')

THEN digit = string(n) - 30h;

IF (string(n)>='A")AND(string(n)<='F')

THEN digit = string(n) - 37h;

IF (string(n)>='a')AND(string(n)<="'f')

THEN digit = string(n) - S57h;

IF nundigit <= count

THEN addr = addr * 16 + digit;

ELSE function = err;
n=n+1;
END;

UNTIL

NOT((string(n)>='0')AND(string(n)<='9"')
OR (string(n)>='A*')AND(string(n)<='F')
OR (string(n)>=*a*)AND(string(n)<='f"'))ENDREPEAT;

END findhex;

return next character */

nextcharacter:PROCEDURE BYTE PUBLIC;

RETURN string(n);
END nextcharacter;

return begin character of next word */ | J
beginnextword:PROCEDURE BYTE PUBLIC; -;;
DO WHILE (string(n)=' ')OR(string(n)=',"'); . ,«;_,
n=n+1; -
END; -

RETURN string(n);
END beginnextword;

g—
find byte */ .
findbyte:PROCEDURE PUBLIC; /’/

CALL findhex(2);
string(numbyte) = addr;
numbyte = numbyte + pass;
END findbyte;

find address */

findaddress:PROCEDURE PUBLIC;
CALL findhex(4);
paraword(numword) = addr;
numword = numword + pass;
END findaddress;

find address or range */

findrange:PROCEDURE PUBLIC;
CALL findaddress;
character = beginnextword;
IF pass = 1

THEN IF (character='L')OR(character="("

THEN DO; s |
n=n+1; Y

7
|

)

CALL findhex(4);

IF (pass = O)OR(pas“'s—éj)Ano(addr =

THEN function = err;

0)

paraword(numword)=paraword(numword-1) + addr - 1;

numwWord = numword + pass;
END;

ELSE CALL findaddress;

END findrange;

/* find string in quotation marks */
findstringinquote:PROCEDURE (mark) PUBLIC;

/t

DECLARE mark BYTE;
REPEAT;

n = 0+ 1;7/* skip begin mark and get. next character */

IF (string(n)>=' “)AND(string(n)<7fhYAND(String(n)<>mark)

THEN DO;

string(numbyte) = string(n);

numbyte = numbyte + 1;
END;
IF string(n)=0

/* end of line without end mark -> error */

THEN function = err;

UNTIL (string(n)=mark)OR(function =

n=n+1;/* skip end mark */
END findstringinquote;

find Llist */
findlist:PROCEDURE PUBLIC;
REPEAT;
character = beginnextword;
IF character = 27h

err) ENDREPEAT;

/* string in single quotation marks */

THEN CALL findstringinquote(27h);

ELSE IF character = 22h

/* string in double quotation marks */

THEN CALL findstringinquote(22h);

ELSE IF character <> 0
/* a byte in hex digit form

*/
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THEN DO;
CALL findbyte;
IF pass =
THEN DO;
function = err;
n=n+1;
END;
END;
UNTIL (string(n)=0)OR(function = err) ENDREPEAT;
END findlist;

/* find nul */
findnul :PROCEDURE PUBLIC;
IF beginnextword <> 0
THEN function = err;
IF function = err
THEN DO;
GOTO prompt2;
END;
END ftndnul-

readbytehyphen:PROCEDURE PUBLIC;
CALL readnibble(2);
DO n=0T02;
IF string(n) =
THEN CALL display('-');
END;
CALL newline;

END readbytehyphen;

/* read nibble *#
readnibble:PROCEDURE (count) P!
DECLARE count BYTE;
CALL clearstring;
= 0;
REPEAT;
character = upcase(rea
IF(n < count) AND
( (character>='0")Al
OR(character>='A')AND(c
THEN DO;

string(n) = character;
n=n+1;
END;
IF (character=BS)AND(n>0)
THEN DO; s
CALL dlsplay(BS) CALL d1spla 3
strlng(n-1) L
=n-1;
END'
IF (character-‘ D -
OR (character='-"') V;
THeM=gtring(n) =
IF (character-ESC)
THEN GOTO prompt; 1
UNTlL (character=CR)
(character=' ')

n=n+
END;
END readnlbble'

: z:&z*fﬁ?ﬁﬁu k] EJ NINYINT
r oo Q) ;lﬁﬂﬂﬁm URIAINYIAY

DECLARE t BYTE;
DOn=0T0 count'
string(n) =
END;
= 0;
REPEAT;
character = readkbd;
IF (n < count) AND
( (character='0')
OR(character='1')
OR(character=' '))
THEN DO;
CALL display(character);
string(n) = character;
n=n+1;
END;
IF (character=BS)AND(n>0)
THEN DO;
CALL display(BS);
CALL displayspace;
CALL display(BS);
string(n-1) = 0;
=n-1;
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END;
IF (character=ESC)
THEN GOTO prompt;
UNTIL(n=count)AND(character=* ')
OR (character=CR) ENDREPEAT;
DO WHILE n <= count;
CALL displayspace;
n=n+1;
END;
END readbit;

/* check data */
checkdata:PROCEDURE (count) PUBLIC;

DECLARE count BYTE;
n = 0;
CALL findhex(count);
IF (pass=0)AND(string(0)=* *)
THEN pass='+';
IF (pass=0)AND(string(0)='-1)
THEN pass='-!';
IF (pass=1)AND(string(n)='-")
THEN pass=-1;
END checkdata;

/* display 16 byte from memory */
display$line:PROCEDURE PUBLIC;
CALL display$word(addr);CALL displayspace;
DO n = 0 TO Ofh ;
ptr = addr + n,
IF (n < start) OR (n > s;gp)— |
THEN DO; P |

CALL displayspace;CAL Sp
END; ’ -‘L'df?f _

ELSE IF (n = 8) AND (n <>
THEN DO;
string(n) = peek(ptr);

END;
ELSE DO;
string(n) = peek(ptr);
CALL displayspace; c
END;
END;
CALL displayspace;CALL disp
DO n = 0 TO stop;
ptr = addr + n;
IF n < start
THEN CALL displayspace;
ELSE IF (string(n)>=' ')AND(str4ng(m)<7fh)
THEN CALL display(string(n)); = - ©
ELSE CALL display(’'. D
END; -

lastdump = ptr; L
CALL newline; ?u;.
END display$line; ™

/* display 16 byte from memory“fn Intel HEX-ASCII format */ -

displayintelhexline:PROCEDURE PUBLIC;
sum = stop - start + 1;
CALL display(':!);CALL display$Sbyte(sum);
ptr = addr + start;

sum = sum + HIGH(ptr) + LOW(ptr);

CALL display$word{ptr);CALL display('0!);CALL display(!0!);

DO n = start TO stop;
tmp =wpeekladdn +n);
sum =, sum + tmp;
CALL display$byte(tmp)};
END;
CALL display$byte( - sum);
CALL newline;
END displayintelhexline;

/* read Intel hex line */
readIntelhex:PROCEDURE PUBLIC;
/* Intel HEX-ASCII format

:BCAAAATTHH...HHCC
B el B B B
\ \ \ N\ \ \ \__ checksum : checksum + sum = 0
\ \ A\ \_\__\___  data bytes : 2 characters per byte
\ \ \ record type: 00 = data,01 = end of file
\ \ address : first address
\ byte count : number of data bytes

data used AsCII 0,1,2,3,4,5,6,7,8,9,A,8,C,D,E,F
NUL (00) and DEL (7F) are ignored.

example

:1000000031650221650236003A6502FE01D21B000D
:100010003E04D39021650234C3080021650236FFF7
:100020003A6502FE01D233003E05039021650234C9



:10003000C3200021650236003A6502FE02D 248006 1
: 100040003E06D39021650234C33800216502360094
:100050003A6502FE01D263003E04D390216502346A
:05006000C35000FB7617

:00000001FF
*** byte count in end of file record must be 00
*
/

/* wait for start of record ':! *y

DO WHILE read$with$timeout <> AL

END;
sum = 0;

/* read byte count */

/* number of data buffer is 64 bytes */

numbyte = readdatabyte;

IF numbyte > 64

THEN CALL loaderror;

/* read address */

HIGH(addr) = readdatabyte;

LOW(addr) = readdatabyte;

/* read record type */

tmp = readdatabyte;

IF tmp = 00

THEN end$of$file = false;

ELSE IF (tmp = 01)AND(numbyte = 0)

THEN end$of$file = true;

ELSE CALL loaderror;

DO n =*'1 TO numbyte;
/* fill data byte into buffer #;
string(n - 1) = readdatabyte;
END;

/* checksum */

tmp = readdatabyte;

IF sum <> 0

THEN CALL loaderror;

END readintelhex;

/* write memory */
Wr i tememory : PROCEDURE PUBLIC;
CALL saveregister;
DO n = 1 TO numbyte;

CALL poke(addr + n - 1,stringln - 1)

END;
END writememory;

/* write monitormemory */
wWri temoni :PROCEDURE PUBLIC;
CALL saveregister;
DO n = 1 TO numbyte;

CALL pokemoni(addr #+ n - 1,stringtn - )7

END; -
END writemoni; "

)i

/* read data byte */ [~
readdatabyte: PROCEDURE BYTEPUBLIC;
repeati: .
character = read$with$timeout;
IF (character>='0')AND(chafacter<='9')
THEN digit = character - 30h;

ELSE IF (character>='A')AND(character<='F')

THEN digit = chapacter - 37h;

ELSE IF (character<>NUL)AND(character<>DEL)

THEN CALL loaderror;

ELSE GOTO repeat1;

repeat2:

character = read$with$timeout;

IF (character>='0')AND(character<='9')

THEN digit = SHL(digity4) + character - 20h;
ELSE IF (character>='A!')AND(character<=
THEN digit = SHL(digit,4) + character - 37h;
ELSE IF (character<>NUL)AND(character<>DEL)

THEN CALL loaderror;
ELSE GOTO repeat2;
sum = sum + digit;
RETURN digit;

END readdatabyte;

/* find data byte */
finddatabyte:PROCEDURE BYTE PUBLIC;
character = string(n);n = n + 1;
IF (character>='0')AND(character<='9')
THEN digit = character - 30h;

ELSE IF (character>='A')AND(character<='F')

THEN digit = character - 37h;

ELSE CALL seterror;

character = string(n);n = n + 1;

IF (character>='0')AND(character<='9')

THEN digit = SHL(digit,4) + character - 30h;
ELSE IF (character>='A')AND(character<='F')
THEN digit = SHL(digit,4) + character - 37h;

ELSE CALL seterror;

IFI)
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sum = sum + digit;
RETURN digit;
END finddatabyte;

findIntelhex:PROCEDURE PUBLIC;

IF string(n) <> ¢

THEN CALL seterror;

n=n+1;

sum = 0;

/* read byte count */

numbyte = finddatabyte;

/* read address */

HIGH(addr) = finddatabyte;

LOW(addr) = finddatabyte;

/* read record type */

tmp = finddatabyte;

IF NOT(tmp = OOh

OR tmp = 01h AND numbyte = 0)

THEN CALL seterror;

DO tmp = 1 TO numbyte
/* fill data byte into buffer */
string(tmp - 1) = finddatabyte;
END;

/* checksum */

tmp = finddatabyte; \x‘ V///

IF sum <> 0

THEN CALL seterror; ‘//
END findintelhex;

DECLARE

RxRdy LITERALLY *(control82 §1 0003001 ><>
TXRdy LITERALLY '(contro

/* set RS232 */
setRS232:PROCEDURE PUBLIC;
CONTROL8251 = OOH;

CONTROL8251 = OOH;
CONTROL8251 = OOH;
CONTROL8251 = 40H;
CONTROL8251 = 0100$11108

Y bd 1 stop
CONTROL8251 = 0011$0111B;

/00110111

Vi \\

/* A\

I* A\

Y A\

r* \
CONTROL8255 = 80H; */

/% mode 0 :

PORT8255C = 0000500118-
END setRS232;

/* wait for first character
wait$first:PROCEDURE PUB
/*check RxRdy */

DO WHILE NOT(RxRdy); D Lrj
END;
END waitfirst;

/* load error */

il ] §) Al INYINT

CALL disparray(. ﬂ!’dl1ne 'Load' ,ETX));
GOTO prompt2;
END loaderror;

BRI UM INENA Y

DECLARE

count ADDRESS,

round BYTE;

/*check RxRdy */

count = O;round = 4;

DO WHILE NOT(RxRdy);
count = count - 1;
IF count = 0

THEN DO;
round = round -
IF round = 0
THEN CALL loaderror;
END;
END;

RETURN data8251;
END read$with$timeout;

/* read ASCII from keyboard */
readkbd:PROCEDURE BYTE PUBLIC;
REPEAT;
UNTIL RxRdy ENDREPEAT;
RETURN data8251;



END readkbd;

/* display character from ASCII code */
display:PROCEDURE(chr) PUBLIC;
DECLARE chr BYTE;
REPEAT;
UNTIL TxRdy ENDREPEAT;
data8251 = chr;
END display;

/* display space */
displayspace:PROCEDURE PUBLIC;
CALL display(* *);
END displayspace;

/* display new line */
newl ine:PROCEDURE PUBLIC;
CALL display(CR);
CALL display(LF);
END newline;

/* display array of characters */
disparray:PROCEDURE(startaddress) PUBLIC;
DECLARE
(startaddress,count) ADDRESS, 'Hf
char BYTE BASED count; ’'y

count = startaddress; ” o

REPEAT; -
CALL display(char); wd
count = count + 1;
UNTIL char = ETX ENDREPEAT s+ f
END disparray; -

/* display byte in hexadecimal

display$byte:PROCEDURE (onebyte
DECLARE onebyte BYTE;
/* display high nibble *7
IF SHR(onebyte,4) < 10
THEN CALL display(SHR(onebyte,
ELSE CALL display(SHR(onebyt
/* display low nibble */
IF (onebyte AND Ofh) < 10
THEN CALL display((onebyte AND
ELSE CALL display((onebyte A
END display$byte;

/* display word in hexadecimal format */ .. -
display$word:PROCEDURE (oneword) PUBLICJ-
DECLARE oneword ADDRESS;
/* display high byte */ ATl o il =
CALL displaySbyte(HIGH(oneword)); =~ = s
/* display low byte */ |
CALL dlsplay$byte(onenond)'

END display$word; ;J;

/t*t*t**t*t**t CWAND PROCEDUR‘E t'l**t*ﬁ*******************/
/*
J:01xxxx00nncc

01 = number of data = 1 (nn)
XXXX = start address
00 = record type data
nn = data = number of datasto be shown
cc = checksum
*/

jmenu:PROCEDURE;
CALL flndlntelhex CALLY f i fdnal;
IF numbyte =
THEN DO;
CALL display(':');CALL display$byte(string(0));
sum = string(0) + HIGH(addr) + LOW(addr);

CALL display$word(addr);CALL display('0');CALL display('0');

DO n = 1 TO string(0);
tmp = peek(addr + n - 1);
sum = sum + tmp;
CALL display$byte(tmp);
END;
CALL display$byte( - sum);
CALL newline;
END;
ELSE function = err;
END jmenu;

kmenu:PROCEDURE;
CALL flndlntelhex CALL findnul;
CALL writememory;
END kmenu;

ymenu: PROCEDURE ;
CALL findIntelhex;CALL findnul;
IF numbyte = 1



THEN DO;
CALL display(':');CALL display$byte(string(0));
sum = string(0) + HIGH(addr) + LOW(addr);
CALL display$word(addr);CALL display('0');CALL display('0');
DO n =1 7O string(0);
tmp = peekmoni(addr + n - 1);
sum = sum + tmp;
CALL display$byte(tmp);
END;
CALL display$byte( - sum);
CALL newline;
END;
ELSE function = err;
END ymenu;

zmenu:PROCEDURE;
CALL findIntelhex;CALL findnul;
CALL writemoni;
END zmenu;

/* Dump */
dump : PROCEDURE ;
CALL findrange;CALL findnul;
DO CASE numword;
/* no parauord -> display 40h bytes after Iast,dump )
DO;
paraword(0)=lastdump+1; =
IF paraword(0)<0ff80h
THEN paraword(1)=paraword(0)+7fh; 3
ELSE paraword(1)=0ffffh;
END;
/* 1 paraword -> display LQh bytes ’/
DO' o 1
IF paraword(0)<0ff80h \
THEN paraword(1)=paraword(0)+7fh; i
h; |

ELSE paraword(1)=0f

END; Ty
/* 2 parawords -> display memory */ ~
; f _
/* 3 parawords -> error */ / “ \ &
function = err; / . a T
END; ’ F p i
/* display memory */ r y =3
IF function <> err | " s
THEN DO; y ¥ o
IF paraword(1) >= parauord(O) X e
THEN DO; f
CALL saveregister; I s
addr = paraword(0) AND Offth- — —
REPEAT; o ol
IF paraword(O) addr <= 0fh e i

THEN start = paiauord(O) - addr- Ji
ELSE start = -l
IF paraword(1)¥addr <= 0fh X

THEN stop = paraword(1) - addr; Jd
ELSE stop = Ofh}" [
CALL display$line; | 4
addr = addr + 10h; -
UNTIL(CARRY)
OR(addr_> (paraword(1)“AND_O0fff0Oh))ENDREPEAT;
END;
ELSE function = err;
END;
END dump;

/* Enter */
enter :PROCEDURE;
CALL findaddress;CALL 'findlist;CALL ‘findnut;
IF (numword = 1)AND(numbyte = 0) /* display/enter byte by byte */
THEN DO;
CALL saveregister;
REPEAT;
CALL display$word(paraword(0));
CALL displayspace;CALL displayspace;
CALL display$byte(peek(paraword(0)));
CALL displayspace;CALL display(ACK);CALL displayspace;
/* read new data from keyboard */
CALL readbytehyphen;
CALL checkdata(2);
IF pass=1
THEN DO;
CALL poke(paraword(0),LOW(addr));
paraword(0) = paraword(0) + 1;
END;
ELSE IF pass=-1
THEN DO;
CALL poke(paraword(0),LOW(addr));
paraword(0) = paraword(0) - 1;
END;
ELSE IF pass='+!



THEN paraword(0) = paraword(0) + 1;
ELSE IF pass='-!'
THEN paraword(0) = paraword(0) - 1;
UNTIL pass=0 ENDREPEAT
END;
ELSE IF numword = 1 /* enter list */
THEN DO;
CALL saveregister;
DO n = 0 TO numbyte - 1;
CALL poke(paraword(0) + n ,string(n));
END;
END;
ELSE function = err;
END enter;

/* Fill memory block with list */
fill:PROCEDURE;
CALL flndrange CALL findlist;CALL findnul;

IF (numuord-Z)AND(paraword(1)>-parauord(0))AND(nunbyte>0)

THEN DO;
CALL saveregister;
ptr = paraword(0);n = 0;
REPEAT;
CALL poke(ptr,string(n));
n=n+1;
IF n = numbyte
THEN n = 0;
ptr = ptr + 1;
UNTIL(ptr - 1) = paraword(1) ENDREPEAI;
END;
ELSE function = err;
END fill;

/* Load command */ > l

Load:PROCEDURE; #frzs’
CALL findnul; 4

/* send load guide */ & AR
CALL disparray(.loadguide);

/* wait for first charac */ 4 —y
CALL wait$first; ‘4 A 4
REPEAT; j e aW
/% read Intel hex line !V " id
CALL read$intels$hex; W, ks

/* write memory */
CALL writememory; ’ ;!
/* send ACK */ -
CALL display(ACK); W' e
UNTIL end$of$file ENDREPEAT, '+~ -
nextunasm,reg(0) = addr;
/* send load ready */
CALL disparray(.loadready);
END load; 2

/* Write */ Yy
wWrite:PROCEDURE;
CALL flndrange CALL f1ndnul
IF (numuord-Z)AND(parauoqg(1)>=parauord(0))
THEN DO;
CALL saveregister;
CALL disparray(.write$guide);
character = readkbd;
addr = paraword(0).AND OfffQh;
REPEAT;
IF paraword(0)-addr <= 0fh
THEN start = paraword(0) - addr;
ELSE &tart =, 0017
1F paraword(1)- “addh, <= 0fh
THEN stop = paraword(1) - addr;
ELSE stop = Ofh;
CALL dlsplay1ntelhexllne-
addr = addr + 10h;
UNTIL(CARRY)
OR(addr > (paraword(1) AND OfffOh))ENDREPEAT;
CALL disparray(.intelhexend);
END;
ELSE function = err;
END write;

/*i******t*l‘t******* MAIN PROGRAM ***********************t*/

init:CALL initvalue;
prompt:CALL neullne'
prompt2:
DO WHILE 1;
IF function = err
THEN DO;
CALL disparray(.error);
CALL display(NAK);
END;
ELSE CALL display(ACK);
CALL display('>*);



CALL readline;

CALL findfunction;

IF function <> 0

THEN DO CASE function - !

CALL assemble;

CALL breakpoint;

CALL clearbreakpoint;
CALL dump;

CALL enter;

CALL fill;

CALL gocommand;

DO;

a';

/* @ error */

/ﬁ
/*

CALL disparray(.help);

CALL newline;
END;
CALL inputcommand;
CALL j$menu

CALL load;
function = err;
function = err;
CALL outputcommand;
function = err;
function = err;
CALL register;
function = err;
CALL tracecommand;
CALL unassemble;
function = err;
CALL write;
CALL resetprocessor;
CALL y$menu;
CALL z$menu;
END;
END;
END z80;

AULINENTNEINS
PRI TUAMINYAE

A
B

OMmMmMoOoO

assemble */
breakpoint */
clearbreakpoint */
dump */

enter */

fill */

go */

help menu */
input */
menu */
menu */

load */
error */
error */

¥
T
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T8U.PLM

table:DO;
$NOLIST

DECLARE

mnemonic(69) STRUCTURE(char(4) BYTE) PUBLIC DATA(
SINCLUDE (mnemonic.t80)

),

operand(55) STRUCTURE(char(8) BYTE) PUBLIC DATA(
$INCLUDE (operand. t80)
),

insopc(698) STRUCTURE(opc(3) BYTE) PUBLIC DATA(
$INCLUDE(insopc.t80)

" insmne(698) BYTE PUBLIC DATA(
$INCLUDE(insmne.t80)

" insopr(698) STRUCTURE(opr(2) BYTE) PUBLIC DATA(
$INCLUDE(insopr.t80)
)
" insbyte(698) BYTE PUBLIC DATA(
S$INCLUDE(insbyte. t80)
),

mneinsptr(69) ADDRESS PUBLIC DATA(
$INCLUDE(mne-ins.t80)

),
opcinsptr(256) ADDRESS PUBLIC DATA(
$INCLUDE (opc-ins. t80)

),
cbinsptr(256) ADDRESS PUBLIC DA
$INCLUDE(cb-ins.t80)

),
edins(56) STRUCTURE(ptr ADDR!
$INCLUDE(ed-ins.t80)

)
" ddcbins(31) STRUCTURE(ptr
$INCLUDE(ddcb- ins. t80)

)
" fdcbins(31) STRUCTURE(ptr
$INCLUDE( fdcb- ins. t80)
),

ddins(40) STRUCTURE(ptr
$INCLUDE(dd- ins. t80)

),

fdins(40) STRUCTURE(ptr ADD
S$INCLUDE( fd- ins. t80)
)-
" END table;
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OPC-INS.T80

368,/* 00 NOP */
292,/* 01 00 00 LD  BC,0000 */ 208
231,/% 02 LD  (BC),A  */
199,/* 03 INC BC */
198,/* 04 INC B */
161,/* 05 DEC B */
290,/* 06 00 LD  B,00 */
516,/* 07 RLCA */
179,/* 08 EX  AF,AF' %/
27,/* 09 ADD  HL,BC */
264,/* OA LD  A,(BC)  */
162,/* 0B DEC BC */
200,/* OC INC C */
163,/* 0D DEC C */
303,/* OE 00 Lb 00 */
539,/* OF RRCA */
174,/* 10 FE DINZ $ */
316,/* 11 00 00 LD  DE,0000 */
232,/* 12 LD  (DE),A  */
202,/* 13 INC
201,/* 14 INC
164,/% 15 DEC
314,/* 16 00 LD
505,/* 17 RLA
230,/* 18 FE JR
28,/* 19 ADD
265,/* 1A LD
165,/* 1B DEC
203,/* 1C INC
166,/* 1D DEC
327,/* 1E 00 LD
528,/* 1F RRA
228,/* 20 FE JR
340,/* 21 00 00 LD
260,/* 22 00 00 LD
205,/* 23 INC
204,/* 24 INC
167,/* 25 DEC
338,/* 26 00 LD
156,/* 27 DAA
229,/* 28 FE JR
29,/% 29 ADD
339,/* 2A 00 00 LD
168,/* 28 DEC
208,/* 2C INC
171,/* 20 DEC
356,/* 2E 00 LD L,00
155,/* 2F cPL
227,/* 30 FE JR NC,$
362,/* 31 00 00 LD  sP,0000
257,/* 32 00 00 LD
209,/* 33 INC
194,/* 34 INC
157,/* 35 DEC .
240,/* 36 00 LD
566,/* 37 SCF
226,/* 38 FE JR
30,/* 39 ADD

269,/* 3A 00 00 LD

i 2 E‘EJEJ’WIEJWTWEJ’]ﬂ‘ﬁ

279,/* 3E 00 L A,00

139,/* 3F CCF

284,/* 40 B

= 0 QW) mnﬁm URIINYIA
286, /% 42 LD */
287,/* 43 q LD  B,E

288/" 44 LD B,H

289,/* 45 b B,L */
280,/* 46 LD B, (HL) */
283,/*% 47 b B,A */
297,/* 48 L B */
298,/* 49 b c,c */
299,/* 4A b D */
300,/* 4B LD C,E */
301,/* 4C LD C,H */
302,/* 4D b c,L */
293,/* 4E LD C,(HL)  */
296,/* 4F b C,A */
308,/* 50 b D,B */
309,/* 51 b o,cC */
310,/* 52 b D, */
311,/* 53 LD  D,E */
312,/* 54 LD D,H */
313,/* 55 LD D,L L7
304,/* 56 LD D,(HL)  */
307,/* 57 LD D,A */
321,/* 58 Lb EB */
322,/* 59 b E,C */



323, /*
324, /*
325,/*
326, /*
317, /%
320, /*
332,/*
333, /%
334, /*
335, /%
336, /*
337, /%
328, /*
331, /%
350, /%
351, /%
352, /%

354 1%
355,/*
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547, /%
490, /*
214, /*
222, /*
180, /*
135, /%

698, /*
548, /*
489, /*
392, /%
221, /%
173, /%
134, /%
398, /%
379, /%
549, /%
486, /%
359, /*
218, /*
175, /*
131, /%

0,/*
150, /*
550 /%

cc
CE

D2
D4

00 00
00 00

00 00

00 00
00 00

00 00
00 00

-9 )

00 00
00 00
00

OR

cp
cp
cp
cp
cp
cp
cp
cp
RET
POP
JP
JP
CALL
PUSH
ADD
RST
RET
RET
JP

CALL
CALL
ADC
RST
RET
POP
JP
ouT
CALL
PUSH
SuB
RST
RET
EXX
JP
IN
CALL

SBC
RST
RET

JP
EX
CALL
PUSH
AND
RST
RET

CAL
ST

RET

JP
El
CALL

cp
RST

SP,HL
M, 0000

M, 0000

00
38

i umingnae

10



ADC
ADC

ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

A, (HL) */
A, (IX+b) */
A, (IY+b) */

-~ =

- -
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b

*/
HL,HL */
HL,SP */
A,(HL) */
A,(IX+b) */
A, (1Y+b) */

=
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~ o~
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*
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=
=
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x
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HL,DE */
HL,HL  */
HL,SP */

IX,BC */

IX,DE */
IX,IX */
IX,SP */
1Y,BC */
IY,DE */
IV,1Y  */
IY,SP  */
(HL) */

(IX+b) */
(1Y+b) */

.~ &~
~
—
x
+
o
~
*
-

1IY+b) */.

D
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HL)y */
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DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DI
DJNZ
El
EX
EX
EX

EX

L N N A N N Y

-

»
~
O N R a  al  N N N N N N NF N NP NF N N
St ish i b LA S g e R S R e i e R e B A A
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*
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IX+b) */
IY+b) */

-~

NNNNSNNSNNSNNOOOOGOGOROCCGORVIVIVIMIVIVIVIVIVTUTES & &SNS S SN

-~

-~
S, DO FTMOO@PA~A~ACFTMO
*
~

ZxZTXTO
N Os ~

(HL) */
(IX+b) */
(IY+b) */

HL */
IX */
IY */
L */
SP */
*/
A
*f
(SP),HL */
(SP),IX */
(SP), 1Y */
AF,AF' */
DE,HL */

*/



I*

EXX */19, /* */

HALT */20, /* */

IM */21, /* 0 */

IM */21, /* 1 */

M */21, /* 2 */

IN  */22, /* A,(C) */
IN  */22, /* A,(b) */
IN  */22, /* B,(C) */
IN  */22, /* C,(C) */
IN  */22, /* D,(C) */
IN  */22, /* E,(C) */
IN  */22, /* H,(C) */
IN  */22, /* L,(C) */
INC */23, /* (HL) */
INC */23, /* (IX+b) */
INC */23, /* (1Y+b) */
INC */23, /* A */

INC */23, /* B */

INC */23, /* BC */

INC */23, /* C */

INC */23, /* D */

INC *123 /* DE */

INC
INC
INC
INC
INC
INC
INC
IND
INDR
INI
INIR
JP
JP
JpP
JP
JP
JP

JP
JP

JP
JP
JR
JR
JR
JR
JR
LD
LD
LD
LD fa
LD / -
LD . */]:)
LD  */30, /* (HL),E */

LD  */30, /* (HL),H

LD */30, /* (HL) L

LD */30, /*

§ 7 B TN TNYINT
LD  */30, /*

Lp  */30, /* ) c *

LD */30 /* (IX+ ),D */

5 Ay ;g@ﬁmmwnwmas

LD */30 (1Y+b),A

LD */30, /* (1Y+b),B */
LD  */30, /* (lY+b),C */
LD */30, /* (IY+b),D */
LD */30, /* (1Y+b),E */
LD */30, /* (IY+b),H */ -
LD */30, /* (IY+b),L */
LD */30, /* (lIY+b),b */
LD */30, /* (a),A */

LD */30, /* (a),BC */
Lo */30, /* (a),DE */
Lb  */30, /* (a),HL */
LD */30, /* (a),IX */ =
LD */30, /* (a),IY */
LD */30, /* (a),SP */
LD  */30, /* A,(BC) */
LD */30, /* A,(DE) */
LD  */30, /* A,(HL) */
LD */30, /* A,(IX+b) */
LD  */30, /* A,(IY+b) */
LD */30, /* A,(a) */

LD  */30, /* AA */
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LD
LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

LD
LD
LD
LD

LD
LD
LD

*‘W’Tﬂﬂﬂ‘im URIINYIR

HL)
1x+b> */ ‘o

W‘iJEJ’mEJWﬁWEJ’]ﬂ‘i

H D */

HL (a) */
HL,a */
1A */

IY,a */

‘L, (HL) */

L, (IX+b) */
L, (IY+b) */
*
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.~ = o~ =

Ll el el el al ol ol
N
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SIS

o
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o
b

OTIR

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES |
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

(HL) */
(IX+b) */
(IY+b) */

A

B

c

D

E .

H */
L

b

*/
*/

(C),A */
(C),B */
©),c */
(C),0 */
(©),E
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RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RET
RET
RET
RET
RET
RET
RET
RET
RET
RETI
RETN
RL
RL
RL

RL
RL
RL
RL
RL
RL
RLA
RLC
RLC
RLC
RLC
RLC
RLC
RLC
RLC
RLC

RLCA
RLD
RR
RR
RR
RR

RR
RR

RR
RR
RRA
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRCA
RRD

*/4S5, /* 4L,E */
*/45, /* 4L */
*/45, /* 5,(HL) */
*/45, /* 5,(IX+b) */
*/45, /* 5,(1Y+b) */
*/45, /* S5,A */
*/45, /* 5,B */
t/45’ /* 5, */
*/45, /* 5,0 */
*/45, /* 5,E */
1/45' /* S,H */
*/45, /* 5,L */
*/45, /* 6,(HL) */
*/45, /*  6,(1X+b) */
*/45, /* 6,(1Y+b) */
*/45, /* 6,A */
*/45, /* 6,B */
*/45, /* 6,C */
*/45, /* 6,0 */
*/45, /* 6,E */
*/45, /* 6,0 */
*/45, /* 6,1 */
*/45, /* T7,(HL) */
*/45, [/* T,(IX+b) */
*/45, /* T7,(1Y+b) */
*/45, /* T,A */
*/45, /* T7,B */
*/45, /* T7,C */
*/45, /* 7,0 */
*/45, /* 7,E */
*/45, /% T,H */
*/45, /* T,L */
*/46' /* */

*/46, /* C */
*/46, /* M */
*/46, /* NC */
*/46, /* NZ */
*/46, /* P */
*/46, /* PE */
*/46, /* PO */
*/46' /* Z */
*/47' /* */

*/48, /* */

*/49, /* (HL) */
*/49, /*  (IX+b) */
*/49, /* (1Y+b) */
*/49, /* A */
*/49' /* B */
*/49, /* C */
*/49, /* D */
*/49, /* E */
*/49 /* H */
*/49, /* L */
*/50 /* */

*/51, /* (HL) */
*/51, /* (IX+b) */
*/51, /* (IY+b) */
*/51, /* A */

*/51 /* B */

*/51 /* C */

*/51 /* D */

*/51 /* E */

*/51, /* H */
*/51, /* L.*/
*/52, /* */

*/53' /* */

*/54, /%, (HL) */
*/54, /*' (IX+b) */
*/54, /* (1Y+b) */
t/54 /* A */

*/54 /* B */

*/54 /* [od */

*/54, /* D */

*/54 /* E */

t/54 /* H */

*/54, /* L */

*/55, [* %/

*/56, /* (HL) */
*/56, /* (IX+b) */
*/56, /* (1Y+b) */
*/56 ,* A */

t/56 /* B */

*/56, /* C */

*/56, /* D */

*/56, /* E */

*/56, /* H *x/

*/56, /* L */
t/57' /* */

*/58, /* */
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RST
RST
RST
RST
RST
RST
RST
RST
RST
RST
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SCF
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

o /¥

/*

K

/*
/*
/*
/*
/*
/l‘
/*

o I*
o I

/*
/*
/i
/*
/t

o I*

/*
/*
/*
/t

A,(HL) */
A, (IX+b) */
A, (1Y+b) */

.~ =~

~

<
or=Tmoow>»
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~

-~

I>>>?>>>>

0,(IY+b) */
*

IX+b) */

IY+b) */

*/-

r
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SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SLA
SLA
SLA
SLA
SLA
SLA
SLA
SLA
SLA
SLA

SRA
SRA
SRA
SRA
SRA
SRA
SRA
SRA
SRA
SRL
SRL
SRL
SRL
SRL
SRL
SRL
SRL
SRL
SRL
SuB
sus
suB
suB
sus
SuB
sus
SuB
sus
suB
SUB
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR

*/62, /* 6,8 */
*/62, /* 6,C */
*/62, /* 6,0 */
*/62, /* 6,E */
*/62, /* 6,0 */
*/62, /* 6,L */
*/62, /* T7,(HL) */
*/62, /* T7,(1X+b) */
*/62, /* 7,(1Y+b) */
*/62, /* T,A */
*/62, /* T7,B */
*/62, /* 7,0 */
*/62, /* 7,0 */
*/62, /* T,E */
*/62, /* T.H */

*/62, /* T,L */

*/63, /* (1Y+b) */

A
*/64, /* B */
*/6h, /* C */
*/64, /* D */
*/64, /* H */
*/6h, /* L */

*/65, /* (HL) */
*/65, /* (IX+b) */
*/65, /* (1Y+b) */

*/65, /* A */
*/65, /* B */
1/65’ /* c t/
*/65, /* D */
*/65, /* E */
*/65, /* H */
*/65, /% L */

*/66, /* (HL) */
*/66, /* (IX+b) */
*[66, /* (Ivzb) */

*/66, /* A */
*/66, /* B */
*/66, /* D */
*/66, /* E */
*/66, /* K */
*/66, /% L */
*/66, /* b */
*/67, /* (HL) */

*/67, /* (Ix+b) */ O

22 FHUNANINININT

*/67, /*
*/67, /* D */

RN TUNN TN

*/67 /
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BIT
BIT
BIT
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BIT
BIT
BIT
BIT
BIT
BIT
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BIT
BIT
BIT
BIT
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/* (HL) */18,
/* (IX+b) */31,
/* (1Y+b) */32,
/* A */33,
/* B */34,
/* € */21,
, /* D */35,
/* E */36,
H
L
b
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WWWW
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PR
WWW
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/* */37,
, I* */38,
. /* */['1 ;
HL, */52, /* BC */50,
HL, */52, /* DE */51,
HL, */52, /* HL */52,
HL, */52, /* SP */53,

>>>>>.>>>>>>
< <
W W
W W
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*
~
W
W

A, */33, /* (HL) */18,
A, */33, /* (IX+b) */31,
A, */33, /* (IY+b) */32,
A, */33, /* A */33,

A, */33, /* B */34,

A, */33, /% C */21,

A, */33, /* D */35,

A, */33, /* E */36,

A, */33, /* H */37,

A, */33, /* L */38,

A, */33, /* b */41

’

HL, */52, /* BC */50,

HL, */52, /* DE */51,

HL, */52, /* HL */52, v

HL, */52, /* SP */53,

IX, */54, /* BC */50,

IX, */54, /* DE */51,

IX, */54, /* IX */54,

IX, */54, /* SP */53,

1Y, */55, /* BC */50,

1Y, */55, /* DE */51,4 . |

1Y, */55, /* 1Y */55, ¥

1Y, */55, /* sp */53, &

(HL) */18,0, # —y

(IX+b) */31,0, -4 \ &

(1Y+b) */32,0, e
*/33,0, i 4
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(HL) */18, =L by Lyl =
(IX+b) */31,

(1Y+b) */32,
A */33 =
B */34,. 4
C */21,'™
D */35,
E
H

*/36, = ¥
*/37,
L */38,

*/2, /* (HL) */18,
*72, /* (Ix+b)| */31,
*/2, /* (1Y+b) */32,
*/2, /* A %/33,

B
C
Y72 WD )39
E
H
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(HL) */18,
(IX+b) */31,
* (1Y+b) */32,
A */33,
B */34,
C */21,
D
E
H

* | */38,
* (HL) */18,
* (IX+b) */31,
* (IY+b) */32,
* A */33,
B */34,
C */21,
D */35,
* E */36,
H */37,
L */38,
(HL) */18,

o L
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BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
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BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CCF
cp
cp
cp
cp
cp
cp
cp
cp
cp
cp
cp
CPD
CPDR
CPI
CPIR
CPL
DAA
DEC
DEC
DEC
DEC
DEC
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ADC

ADC
ADC
ADC
ADC
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ADD
ADD
ADD
ADD
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ADD
ADD
ADD

ADD
ADD
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AND
AND
BIT
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BIT
BIT
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/*ODDH,*/4 , /*
/*OFDH, */4., /*
J*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*ODDH,*/4 , /*
J*OFDH, */4., /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*ODDH,*/4 , /*
/*OFDH,*/4 , /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2,/*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
J*OCBH,*/2, /*
/*OCBH,*/2, /*
/*ODDH,*/4 , /*
/*OFDH,*/4 , /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*0DCH,*/3, /*
/*OFCH,*/3, /*
/*OD4H,*/3, /*
/*0C4H,*/3, /*
J*OF4H,*/3, /*
/*0ECH,*/3, /*
/*0E4H,*/3, /*
/*0CCH,*/3, /*
/*OCDH,*/3, /*
/*03FH,*/1, /%
J*0BEH,*/1,/*
/*ODDH,*/3, /*
/*OFDH,*/3, /*
/*0BFH,*/1,/*
/*0BBH,*/1, /*
/*0B9H,*/1, /*
/*OBAH,*/1,/*
/*OBBH,*/1,/*
/*OBCH,*/1,/*
/*O0BDH,*/1, /*
/*OFEH,*/2, /*
/*OEDH,*/2, /*
/*OEDH,*/2, /*
/*0EDH, */2, /*
/*OEDH,*/2, /*
J*02FH,*/1,/*
J*027H,*/1,/*
/*035H,*/1, /*
/*ODDH,*/3, /*
/*OFDH,*/3, /*
/*03DH,*/1,/*
/*00SH,*/1, /*
/*00BH,*/1,/*
/*00DH,*/1,/*
/*015H,*/1, /*
/*01BH,*/1, /%
/*01DH,*/1, /*
/*025H,*%/1, /*
/*02BH,*/1,/*
/*0DDH, */2, /*
/*OFDH,*/2, /*
/*020H,*/1, /*
/*03BH,*/1,/*
/*OF3H,*/1,/*
/*010H,*/2, /*
/*OFBH,*/1,/*
J*OE3H,*/1,/*
/*ODDH, */2, /*
/*OFDH,*/2, /*
/*008H,*/1, /*
/*OEBH,*/1, /*

L

BIT  4,(IX+00) */
BIT  4,(1Y+00) */
BIT 4,A */

BIT 4,B */

BIT 4,C */

BIT 4,0 */

BIT 4,E */

BIT 4,H */

BIT 4,L */

BIT 5,(HL) */
BIT 5,(IX+00) */
BIT 5,(1Y+00) */
BIT 5,A */

BIT 5,8 */

BIT 5,C */

BIT 5,0 */

BIT 5,E */

BIT 5,H */

BIT 5,L */

BIT  6,(HL) */
BIT  6,(IX+00) */
BIT  6,(1Y+00) */
BIT 6,A */

BIT 6,8 */

BIT 6,C */

BIT 6,0 */

BIT 6,E */

BIT 6,H */

BIT 6,L */

BIT 7,(HL) */
BIT  7,(IX+00) */
BIT  7,(1Y+00) */
BIT 7,A */

BIT 7,8 */

BIT 7,C */

BIT 7,0 */

BIT 7,E */

BIT 7,0 */
BIT 7,L */

CALL C,0000 */
CALL M,0000 */
CALL NC,0000 */
CALL NZ,0000 */
CALL P,0000 */
CALL PE,0000 */
CALL PO,0000 */
CALL Z,0000 */
CALL 0000 */

CCF */

cp (HL) */

CP  (IX+00) "%/
cP (1Y+00) %/
e A I+
P B *
P C */

CP D */

CP E */ —
CP H *

P L %

P 007 */

CPD */

CPDR */

CPI %/

CPIR */

CPL X/

DAA" */

DEC| "(HL) '#/

DEC  (IX+00) */
DEC  (IY+00) */
DEC A */

DEC B */

DEC BC */

DEC C */

DEC D */

DEC DE */

DEC E */

DEC H */

DEC HL */

DEC IX */

DEC IY */

DEC L */

DEC SP */

DI */

DINZ $ */

El */

EX  (SP),HL */
EX  (SP),IX */
EX  (SP),IY */
EX  AF,AF' */
EX  DE,HL */
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/*0D9H,*/1,/* EXX */
J*076H,*/1,/* HALT */
/*OEDH,*/2,/* IM 0 */
/*0EDH,*/2,/* 1M 1 */
/*OEDH,*/2,/* IM 2 *
/*OEDH,*/2,/* IN  A,(C) */
/*ODBH,*/2,/* IN  A,(00) */
/*OEDH,*/2,/* IN  B,(C) */
/*0EDH,*/2,/* IN  C,(C) */
/*OEDH,*/2,/* IN  D,(C) */
/*OEDH,*/2,/* IN  E,(C) */
/*OEDH,*/2,/* IN  H,(C) */
J*OEDH,*/2,/* IN  L,(C) */
/*034H,*/1,/* INC  (HL) */
/*0DDH,*/3,/* INC  (IX+00) */
/*OFDH,*/3,/* INC  (IY+00) */
/*03CH,*/1,/* INC A */
/*004H,*/1,/* INC B */
/*003H,*/1,/* INC BC */
/*00CH,*/1,/* INC C */
/*014H,*/1,/* INC D */
/*013H,*/1,/* INC DE */
/*01CH,*/1,/* INC E */
/*024H,*/1,/* INC H *
/*023H,*/1,/* INC HL */
/*ODDH,*/2,/* INC IX */
J*OFDH,*/2,/* INC 1Y */
J*02CH,*/1,/* INC L */ 2
/*033H,*/1,/* INC SP */
/*OEDH,*/2,/* IND */
/*OEDH,*/2,/* INDR */
/*0EDH,*/2,/* INI */
/*0EDH,*/2,/* INIR */ \

J*OESH,*/1,/* JP  (HL) */ |
/*0DDH,*/2,/* 4P (IX) */ -
J*OFDH,*/2,/% JP (1Y) */ s
J*0DAH,*/3,/* JP  C,0000 */ -
/*OFAH,*/3,/* JP  M,0000 */ =
J*0D2H,*/3,/* JP  NC,0000 %/ L 4
J*0C2H,*/3,/* JP  NZ.0000 */ A\
/*0F2H,*/3,/* Jp P,0000 */ id
/*0EAH,*/3,/* JP  PE,0000 */ v
/*0E2H,*/3,/* JP  PO.0000 */ idy 47
/*OCAH,*/3,/* JP  7,0000 */ ¢
/*0C3H,*/3,/%* JP 0000 */ /N
/*038H,*/2,/* JR  C,$ */ =
/*030H,*/2,/* JR  NC,$ */

/*020H,*/2,/* JR  NZ.$ */ -
/*028H,*/2,/* JR 2,8 */ T
J*018H,*/2./% JR $ */ 44
/*002H,*/1,/* LD  (BC),A */

/*012H,*/1,/* LD (DE).A . */

J*OTTH,*/1,/* LD (HL).A |*f

/*070H,*/1,/* LD (HL),B “*/

/*OT1H,*/1,/* LD  (HL).C */—

J*072H,*/1,/* LD (HL).D */

/*07T3H,*/1,/* LD (HL).E */

/*076H,*/1,/* LD (HL).H */

/*O75H,*/1,/* LD (HL).L */

/*036H,*/2,/* LD (HLY.00 [*/

/*ODDH,*/3,/* LD  (IX+00),A */

J*O0DDH,*/3,/* LD  (IX+00)'8 ‘%7

J*ODDH,*/3,/* LD  (IX#00).C */

/*ODDH,*/3,/* LD  (IX+00).D */

/*ODDH,*/3,/* LD .. .(IX+00).E %/

/*00DH, */3,/7** 1 1 ¢ Ix+00) b 4 %/

/*0DDH,*/3,7* “1b |\(I1x+D03,L %/

J*ODDH,*/4,/* 1D  (IX+00).00 */

J*OFDH,*/3,/* LD (IY+00).A */

J*OFDH,*/3,/* LD  (IY+00).B */

J*OFDH,*/3,/* LD  (IY+00).C */

J*OFDH,*/3,7* LD  (IY+00).0 */

J*OFDH,*/3,/* LD  (IY+00).E */

J*OFDH,*/3,7* LD  (IY+00).H */

/*OFDH,*/3,/* LD (IY+00).L */

J*OFDH,*/4,/* LD  (I1Y+00).00 */

/*032H,*/3,/* LD (0000),A */

/*OEDH,*/4,/* LD  (0000).BC */

/*OEDH,*/4,/* LD  (0000).DE */

/*022H,*/3,/* LD  (0000).HL */

/*O0DDH,*/4,/* LD (0000).IX */

J*OFDH,*/4,/* LD (0000).1Y */

/*OEDH,*/4,/* LD  (0000).SP */

/*00AH,*/1,/* LD  A,(BC) */

/*01AH,*/1,/* (D  A.(DE) */

J*OTEH,*/1,/* LD  A.(HL) */

/*0DDH,*/3,/* LD A.(IX+00) */

J*OFDH,*/3,/%* LD A,(IY+00) */

/*03AH,*/3,/* LD  A.(0000) */

J¥OTFH,*/1,/% (D AA */




/*078H,*/1, /*
J*O79H,*/1, /*
J*O7AH,*/1,/*
J*07BH,*/1,/*
J*OTCH,*/1, /*
/*OEDH,*/2, /*
/*O7DH,*/1, /*
/*OEDH,*/2, /*
J*03EH,*/2, /*
J*046H,*/1, /*
/*ODDH,*/3, /*
J*OFDH,*/3, /*
J*04TH,*/1, /*
/*040H,*/1, /*
J*041H,*/1, /*
J*042H,*/1,/*
J*043H,*/1, /*
J*044H,*/1, /%
/*045H,*/1, /*
J*006H,*/2, /*
/*OEDH, */4 , /*
J*001H,*/3, /*
J*04LEH, */1, /*
/*0DDH,*/3, /*
J*OFDH,*/3, /*
J*O4LFH,*/1, /%
/*048H,*/1, /*
J*049H,*/1, /*
J*04LAH,*/1, /*
J*04BH,*/1, /*
J*04CH,*/1, /*
J*04LDH,*/1, /*
/*00EH,*/2, /*
/*056H,%/1, /*
/*0DDH, */3, /*
/*OFDH,*/3, /*
J*057H,*/1,/*
J*050H,*/1, /*
/*051H,%/1, /*
J*052H,%*/1, /*
J*053H,%/1, /*
J*054H,%/1, /*
J*055H,%/1, /*
J*016H,%/2, /*
J*OEDH, */4., /*
J*011H,*/3, /*
/*0SEH,*/1,/*
/*0DDH, */3, /*
J*OFDH,*/3, /*
J*OSFH,*/1, /*
/*058H,*/1, /*
/*059H,*/1, /*
/*05AH,*/1, /*
/*05BH,*/1, /*
/*05CH,*/1, /*
/*0SDH,*/1, /*
J*01EH,*/2, /*
/*066H,*/1, /*
/*ODDH,*/3, /*
J*OFDH,*/3, /*
J*06TH,*/1,/*
J*060H,*/1, /*
/*061H,%/1, /*
J*062H,%/1, /*
J*063H,*/1, /*
/*064H,*/1, /*
J*065H,%*/1, /*
/*026H,%/2, /*
/*02AH,*/3, /*
/*021H,*/3, /*
/*0EDH,*/2, /*
/*ODDH, * /4, /*
/*ODDH,* /4, /*
/*OFDH, */4 , /*
J*OFDH,*/4 , /*
J*06EH,*/1,/*
/*ODDH,*/3, /*
/*OFDH,*/3, /*
J*06FH,*/1, /*
J*068H,%/1,/*
J*069H,*/1, /*
/*06AH,*/1, /*
/*06BH,*/1,/*
/*06CH,*/1,/*
/*06DH,*/1, /*
J*02EH,*/2, /*
/*0EDH,*/2, /*
J*OEDH, */4 , /*
J*OFOH,*/1, /*
/*ODDH, */2, /*
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/*OFDH,*/2,/* LD SP,IY */
/*031H,*/3,/* LD SP,0000 */
/*OEDH,*/2,/* LDD */
/*0EDH,*/2,/* LDDR */
/*0EDH,*/2,/* LDI */
/*OEDH,*/2,/* LDIR */
/*OEDH,*/2,/* NEG */
/*000H,*/1,/* NOP */
/*0B6H,*/1,/* OR (HL) */
/*ODDH,*/3,/* OR (1X+00) */
/*OFDH,*/3,/* OR (1Y400) */
/*0B7H,*/1,/* OR A
/*OBOH,*/1,/* OR B
/*OB1H,*/1,/* OR c
/*0B2H,*/1,/* OR D */
/*0B3H,*/1,/* OR E
/*0B4H,*/1,/* OR H
/*0B5H,*/1,/* OR L
/*OF6H,*/2,/* OR 00 */
/*OEDH,*/2,/* OTDR */
/*0EDH,*/2,/* OTIR */
/*0EDH,*/2,/* OUT (C),A */
/*0EDH,*/2,/* OUT (C),B */
/*0EDH,*/2,/* OUT  (C),C */
/*0EDH,*/2,/* OUT (C),D */
/*0EDH,*/2,/* OUT (C),E */
/*0EDH,*/2,/* OUT  (C),H */
/*0EDH,*/2,/* OUT  (C),L */
/*0D3H,*/2,/* OUT  (00),A */
/*OEDH,*/2,/* OUTD */
/*OEDH,*/2,/* OUTI */
/*OF1H,*/1,/* POP AF */
/*0C1H,*/1,/* POP BC */
/*0D1H,*/1,/* POP DE */
/*O0E1H,*/1,/* POP HL */
/*0DDH,*/2,/* POP IX */
/*OFDH,*/2,/* POP 1Y */
/*OFSH,*/1,/* PUSH AF */
/*O0CSH,*/1,/* PUSH BC */
/*OD5H,*/1,/* PUSH DE */
/*OESH,*/1,/* PUSH HL */
/*0DDH,*/2,/* PUSH IX */
/*OFDH,*/2,/* PUSH 1Y */
/*O0CBH,*/2,/* RES 0,(HL) */
/*ODDH,*/4,/* RES 0,(IX+00) */
/*OFDH,*/4,/* RES 0,(IY+00) */

w

&

/*0CBH,*/2,/* RES 0,A */
/*OCBH,*/2,/* RES 0,B */
/*OCBH,*/2,/* RES 0,C */
/*0CBH,*/2,/* RES 0,0 */
/*OCBH,*/2,/* RES O0,E */
/*0CBH,*/2,/* RES O,H */
/*OCBH,*/2,/* RES O,L */ =
/*O0CBH,*/2,/* RES 1,(HL) */
/*ODDH,*/4,/* RES  1,(IX+00) %/
/*OFDH,*/4,/* RES 1,(1Y+00) */
/*0CBH,*/2,/* RES 1,A */ -
/*OCBH,*/2,/* RES 1,B */
/*0CBH,*/2,/* RES 1,C */
/*O0CBH,*/2,/* RES 1,04 %/
/*0CBH,*/2,/* RES 1,8 */
/*0CBH,*/2,/* RES 1)H | *J
/*0CBH,*/2,/* RES 1,L0 )%/
/*0CBH,*/2,/* RES 2,(HL) */
/*ODDH,*/4,/* RES_ .2,(IX+00) */
/*OFDH,*/4 ,/* * RES" 12, C1Y+0Q) +. %/
/*O0CBH,*/2,/* "RES ''2,A  *7
/*0CBH,*/2,/* RES 2,B */
/*0CBH,*/2,/* RES 2,C */
/*OCBH,*/2,/* RES 2,0 */
/*0CBH,*/2,/* RES 2,E */
/*0CBH,*/2,/* RES 2,H */
/*OCBH,*/2,/* RES 2,L */
/*0CBH,*/2,/* RES 3,(HL) */
/*0DDH,*/4,/* RES  3,(IX+00) */
/*OFDH,*/4,/* RES 3,(1Y+00) */
/*O0CBH,*/2,/* RES 3,A */
/*0CBH,*/2,/* RES 3,B */
/*O0CBH,*/2,/* RES 3,C */
/*0CBH,*/2,/* RES 3,0 */
/*OCBH,*/2,/* RES 3,E */
/*0CBH,*/2,/* RES 3,H */
/*0CBH,*/2,/* RES 3,L */
/*0CBH,*/2,/* RES 4,(HL) */
/*ODDH,*/4,/* RES  4,(IX+00) */
/*OFDH,*/4,/* RES  4,(1Y+00) *
/*0CBH,*/2,/* RES 4,A */
/*0CBH,*/2,/* RES 4,B */
/*0CBH,*/2,/* RES 4,C */
/*OCBH,*/2,/* RES 4,0 */



/*OCBH,*/2, /*
J*OCBH,*/2, /*
J*OCBH,*/2, /*
/*OCBH,*/2, /*
/*ODDH, */4,, /*
J*OFDH, */4, /*
/*0CBH,*/2, /*
J*OCBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*ODDH, */4,, /*
/*OFDH, * /4, /*
/*OCBH,*/2, /*
/*OCBH,*/2,/*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH, */2, /*
/*0CBH,*/2, /*
J*OCBH,*/2, /*
/*0CBH,*/2, /*
/*ODDH, */4, /*
/*OFDH, */4 , /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
J*OCBH,*/2, /*
/*OCBH,*/2, /*
J*0CSH,*/1, /*
/*OD8H,*/1, /*
/*OF8H,*/1,/*
/*ODOH, */1, /*
J*OCOH, */1, /*
J*OFOH,*/1, /*
/*O0E8H,*/1, /*
/*OEOH, */1, /*
/*OC8H,*/1, /*
/*0EDH, */2, /*
/*OEDH,*/2, /*
/*0CBH,*/2, /*
/*ODDH, */4, /*
/*OFDH, */4., /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
J*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
J*017H,*/1, /*
/*0CBH,*/2, /*
/*ODDH, * /4, /*
J*OFDH, */4 , /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*007H,*/1, /*
/*OEDH, */2, /*
/*OCBH, */2, /*
/*ODDH, */4., /*
/*OFDH, */4 , /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*01FH, */1, /*
/*0CBH,*/2, /*
/*ODDH, */4, /*
/*OFDH, * /4, /*
/*0CBH, */2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*00FH,*/1, /*
/*0EDH,*/2, /*

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RET
RET
RET
RET
RET
RET
RET
RET
RET
RETI
RETN
RL
RL
RL
RL
RL
RL
RL
RL
RL
RL
RLA
RLC
RLC
RLC
RLC
RLC
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/*0C7H,*/1,/*
/*OCTH,*/1,/*
/*OCFH,*/1,/*
/*OCFH,*/1, /*
/*0D7H,*/1,/*
/*ODFH,*/1, /*
J*OETH,*/1, /%
/*OEFH,*/1,/*
J*OFTH,*/1,/*
/*OFFH,*/1,/*
/*09EH,*/1,/*
/*0DDH,*/3, /*
/*O0FDH,*/3, /*
/*09FH,*/1,/*
/*098H,*/1, /*
/*099K,*/1, /*
/*09AH,*/1,/*
/*09BH,*/1,/*
/*09CH,*/1,/*
/*09DH,*/1,/*
/*ODEH,*/2,/*
/*O0EDH,*/2, /*
/*0EDH,*/2, /*
/*OEDH,*/2, /*
/*0EDH,*/2, /*
J*037H,*/1, /*
/*0CBH,*/2, /*
/*O0DDH,*/4, /*
/*OFDH,*/4, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*0DDH ,*/4 , /*
/*OFDH, * /4, /*
/*O0CBH,*/2,/*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2,/*
/*OCBH,*/2,/*
/*0CBH,*/2, /*
/*0CBH,*/2,/*
/*0CBH,*/2, /*
/*ODDH,* /4, /*
/*OFDH,* /4, /*
/*OCBH,*/2,/*
/*0CBH,*/2, /*
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/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2,/*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
J*OCBH,*/2, /*
/*0DDH, */4 , /*
J*OFDH, */4 , /*
J*OCBH,*/2, /*
J*0CBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
J*OCBH,*/2, /*
/*OCBH,*/2, /*
/*OCBH,*/2, /*
J*OCBH, */2, /*
/*0DDH, */4, /*
J*OFDH,*/4 , /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
J*0CBH,*/2, /*
/*0DDH, */4 , /*
/*OFDH, */4, /*
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J*0CBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*0DDH, * /4, /*
/*OFDH, */4 , /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2, /*
/*OCBH,*/2, /*
/*0CBH,*/2, /*
/*0CBH,*/2,/*
/*096H,*/1,/*
/*0DDH, */3, /*
/*OFDH, */3, /*
J*097H,*/1,/*
/*090H,*/1,/*
/*091H,*/1, /*
J*092H,*/1,/*
/*093H,*/1, /*
J*094H,*/1, /%
J*095H,%/1, /%
/*0D6H,*/2, /*
J*OAEH,*/1,/*
/*O0DDH,*/3, /*
/*OFDH, */3, /*
/*0AFH,*/1,/*
J*OABH,*/1,/*
J*0A9H,*/1, /*
J*0AAH,*/1,/*
/*OABH,*/1,/*
J*OACH,*/1,/*
/*OADH, */1, /*
J*0EEH, */2 /*
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/%1%
/2y
/* 3%/
/t 4*/
/t 51‘/
/* 6/
%7/
/* 8%/
/* 9%/
/*10%/
7*11%/
/*12%/
/*13%/
/*14%/
/*15%/
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/*17*/
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/*20%/
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7*46%/
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/*53%/
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ADC */ 1
ADD */,16
AND */,39
BIT */,50
CALL*/, 130
CCF */,139
CP  */,140
CPD */,151
CPDR*/, 152
CPI */,153
CPIR*/, 154
CPL */,155
DAA */,156
DEC */,157
DI */,173
DINZ*/,174
EI */,175
EX */,176
EXX */,181
HALT*/, 182
IM */,183
IN */,186
INC */,19%
IND *7,210
INDR*/, 211
INI */,212
INIR*/,213
P */,214
JR */.226
LD */,231
LDD */,363
LDDR*/, 364
LDI */,365
LDIR*/,366
NEG */,367
NOP */,368
OR */,369
OTDR*/, 380
OTIR*/,381
OUT */,382
0UTD*/,390
OUTI*/,391
POP */,392
PUSH*/,398
RES */.404
RET */,484
RETI*/,493
RETN*/,494
RL */,495
RLA */,505
RLC */,506
RLCA*/,516
RLD */,517
RR */,518
RRA */,528
RRC */,529
RRCA*/,539
RRD */,540
RST */,541
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08EH,
ODDH,
OFDH,
08FH,
088H,
089H,
08AH,
08BH,
08CH,
08DH,
OCEH,
OEDH,
OEDH,
OEDH,
OEDH,
086H,
ODDH,
OFDH,
087H,
080H,
081H,
082H,
083H,
084H,
085H,
0C6H,
009H,
019H,
029H,
039H,
ODDH,
ODDH,
0DDH,
ODDH,
OFDH,
OFDH,
OFDH,
OFDH,
0AGH,
ODDH,
OFDH,
0A7H,
0AOH,
OATH,
0A2H,
OA3H,
DA4H,
0ASH,
OEGH,
OCBH,
ODDH,
OFDH
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
0DDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
0CBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,

-

000H,
08EH,
08EH,
000H,
000H,
000H,
000H,
000H,
000K,
000H,
000H,
O4AH,
05AH,
06AH,
07AH,
000H,
086H,
086H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000K,
000H,
000H,
000H,
000H,
00%H,
019H,
02%H,
039H,
009%H,
019H,
029H,
039H,
000H,
OAGH,
OAGH,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
046H,
OCBH,
0CBH,
047H,
040H,
041H,
042H,
043H,
044H,
045H,
O4EH,
OCBH,
0CBH,
O4FH,
048H,
049H,
04AH,
04BH,
04CH,
04DH,
056H,
OCBH,
OCBH,
057H,
050H,
051H,
052H,
053H,
054H,
0S5H,
OSEH,
OCBH,
OCBH,
O5FH,
058H,
05%H,
05AH,
058H,
05CH,
05DH,
066H,

000H,
000H,
000H,
000H,
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000H,
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000H,
000H,
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056H,
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OSEH,
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000H,
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ODDH, OCBH, 066H, /* BIT 4,(IX+b) */

OFDH, OCBH, 066H, /* BIT 4,(IY+b) */

OCBH, 067H, 000H, /* BIT 4,A */

OCBH, 060H, 000H, /* BIT 4,B */

OCBH, 061H, 000H, /* BIT 4,C */

OCBH, 062H, OOOH, /* BIT 4,0 */

OCBH, 063H, 000H, /* BIT 4, */

OCBH, 064H, O00H, /* BIT 4,H */

OCBH, 065H, O00H, /* BIT 4,L */

OCBH, O6EH, 000H, /* BIT 5,(HL) */

ODDH, OCBH, OGEH, /* BIT 5,(IX+b) */

OFDH, OCBH, O6EH, /* BIT 5,(IY+b) */

OCBH, O6FH, OOOH, /* BIT 5.A */

OCBH, 068H, 000H, /* BIT 5,8 */

OCBH, 069H, 000H, /* BIT 5,C */

OCBH, 06AH, O00H, /* BIT 5,0 */

OCBH, 06BH, O00H, /* BIT 5, */

OCBH, 06CH, 00OH, /* BIT 5.0 */

OCBH, 06DH, OOOH, /* BIT 5,L */

OCBH, O76H, 000H, /* BIT 6,(HL) */

ODDH, OCBH, O76H, /* BIT 6,(IXtb) */

OFDH, OCBH, O76H, /* BIT 6,(IY+b) */

OCBH, O77H, 000H, /* BIT 6,A */

OCBH, O70H, O00H, /* BIT 6,B */

OCBH, 071H, O00H, /* BIT 6,C */

OCBH, 072H, 000H, /* BIT 6,0 */

OCBH, 073H, O00H, /* BIT 6,E */

OCBH, O74H, OOOH, /* BIT 6,H */

OCBH, O75H, O0OH, /* BIT 6,L */ J
OCBH, O7EH, O00H, /* BIT 7,(HL) */

ODDH, OCBH, O7EH, /* BIT 7,(iX#b) */

OFDH, OCBH, O7EH, /* BIT 7,(IY+b) %/

OCBH, O7FH, O00H, /* BIT 7,A ./ ,
OCBH, 078K, O0OH, /* BIT 7,8 */ \
OCBH, 079H, 000H, /* BIT 7,c #f .
OCBH, O7AH, 000H, /* BIT 7,00 */ A 4
OCBH, O7BH, 000H, /* BIT 7, *4 LN
OCBH, O7CH, 000H, /* BIT 7,H #/ 4
OCBH, O7DH, 000H, /* BIT 7.Li */ v
ODCH, O0OH, O0OH, /* CALL C.a */ 4
OFCH, 000OH, 000H, /* CALL M,a %/ v,
OD4H, O00H, OOOH, /* CALL NC,al */ - id
OC4H, O00H, 000H, /* CALL NZ,a */ i
OF4H, O00H, O0OH, /* CALL P,a */

OECH, 000H, 000H, /* CALL PE,a */ e
OE4H, O00H, O0OH, /* CALL PO,a */ -
OCCH, 000H, O00H, /* CALL Z,a */ . ¥ i
OCDH, OOOH, 000H, /* CALL a */ s

03FH, O00H, O00H, /* CCF */ : T
OBEH, 000H, 000H, /* cCP (HL) */ =l =
ODDH, OBEH, O00H, /* CP  (IX+b) */ '
OFDH, OBEH, OOOH, /* cCP (1Y+b) */
OBFH, O00H, OOOH, /* CP ‘A =%/

0B8H, OOOH, O0OH, /* CP B */
0BSH, 00OH, 000H, /* CP C
0BAH, OOOH, 000H, /* CP D
0BBH, O0OOH, 000H, /* CP E
0BCH, 000K, 000K, /* CP H */
0BDH, OOOH, 000H, /* CP L
OFEH, 00OH, 000H, /* CPs ~b
OEDH, OA9H, 000K, /* [CPD '*/
OEDH, OBSH, 000H, /* CPDR %/
OEDH, OA1H, O0OH, /* CPI| */
OEDH, OB1H, 000H, /* CPIR */
02FH, 000H, 000H, /* CPL */
027H, 000H, O00CH, /%1 DAA #7
035H, 00OH, 00GH, /* DEC |-(HLY. %/
ODDH, 035H, O0OH, /* "DEC “(IX+b) */
OFDH, 035H, O00H, /* DEC (IY+b) */
03DH, OOOH, 000H, /* DEC A */

005H, O00H, 000K, /* DEC B */

00BH, 00OH, O00H, /* DEC BC */
O0DH, 000H, O0OH, /* DEC C */

0154, OOOH, OOOH, /* DEC D */

01BH, 000H, 000K, /* DEC DE */
01DH, 000H, 000K, /* DEC E */

025H, OOOH, OOOH, /* DEC H */

02BH, 000H, 000K, /* DEC HL */
ODDH, O02BH, 000H, /* DEC IX */
OFDH, 02BH, 000H, /* DEC 1Y */
02DH, OOOH, O0OH, /* DEC L */

03BH, 000H, 000H, /* DEC SP */
OF3H, O00H, O0OH, /* DI */

010H, OOOH, O0OH, /* DJINZ r */

OFBH, 000H, O00H, /* EI */

OE3H, 000H, 000H, /* EX  (SP),HL */
ODDH, OE3H, 000H, /* EX  (SP).IX */
OFDH, OE3H, 000H, /* EX  (SP).IY */
008H, O00H, O00H, /* EX  AF,AF' */
OEBH, 000H, 000H, /* EX  DE.HL */



OD9H, 000K, OOOH, /* EXX */

076K, 000H, OOOH, /* HALT */

OEDH, 046H, OOOH, /* IM 0 */

OEDH, 056H, 000H, /* IM 1 */

OEDH, OSEH, O00H, /* IM 2 */

OEDH, O78H, O00H, /* IN  A,(C) */

ODBH, OOOH, 000H, /* IN  A,(b) */

OEDH, 040H, O0OH, /* IN  B,(C) */

OEDH, 048H, 000H, /* IN  C,(C) */

OEDH, O50H, 00OH, /* IN  D,(C) */

OEDH, 058H, 000H, /* IN  E,(C) */

OEDH, 060H, 000H, /* IN  H,(C) */

OEDH, 068H, 000H, /* IN  L,(C) */

034H, O00H, O00H, /* INC (HL) */

ODDH, 034H, 000H, /* INC (IX+b) */

OFDH, 034H, 000H, /* INC (IY+b) */

03CH, 000H, O00H, /* INC A */

004H, OOOH, O0OH, /* INC B */

003H, O00H, O0OH, /* INC BC */

O0CH, O00H, O00H, /* INC C */

014H, O00H, OOOH, /* INC D */

0134, 000H, 000H, /* INC DE */

01CH, O00H, 000H, /* INC E */

024H, OOOH, OOOH, /* INC H */

023H,-000H, OOOH, /* INC HL */

ODDH, 023H, 000H, /* INC IX */

OFDH, 023H, O00H, /* INC 1Y */

02CH, O00H, 000H, /* INC L */

033H, 000H, 000H, /* INC SP */ -/
OEDH, OAAH, 000H, /* IND */

OEDH, OBAH, O00H, /* INDR */

OEDH, OA2H, O00H, /* INI */

OEDH, OB2H, 000H, /* INIR */ " \
OE9H, O00OH, 000H, /* Jp (HLY  *® i
ODDH, OE9H, OOOH. /* Jp <1x;g;‘§; 3
OFDH, OE9H, 000H, /* JP  (1y) */. f
ODAH, OOOH, 000H, /* JP C,a *

OFAH, 000H, O00H, /* JP  M,a */ =
OD2H, O0OH, 000H, /* JP  NC,8 *//

OC2H, 00OH, OOOH, /* JP NZ,a W P
OF2H, O00H, 000H, /* JP P,a #/ :
OEAH, O0OH, O00H, /* JP  PE,al */ .
OE2H, O0OH, 000H, /* JP  PO,a */

OCAH, O00H, 000H, /* JP  Z,a *4

OC3H, O00H, 000H, /* JP a */. #
038H, 000H, 000H, /* JR c,r */ =
030H, DOOH, 000H, /* JR  NC,r */0 ' .
020H, OOOH, 000H, /* JR  NZ,r */ _—
028H, OOOH, O00H, /* JR  2,r */ -
018H, O00H, O00H, /* JR r */ i
002H, O00H, O0OH, /* LD  (BC),A */

012H, OOOH, 000H, /* LD | (DE),A */

077H, O0OH, 000H, /* LD  ‘(HE);A—*s

O70H, O00H, O0OH, /* LD  (HL),B */
071H, O00H, O0OH, /* LD  (HLI.C */
072H, 000K, D0OH, /* LD  (HL).D */
O073H, O00H, 000H, /* LD  (HL),E */
0744, OOOH, O00H, /* LD  (HL),H */
075H, O00H, 000H, /* LD  (HL) i *£
036H, 000H, O00H, /* LDs «(HL);b */
ODDH, O77H, 000H, /* LD | ' (IXx+h),A ¥/
ODDH, O70H, 000H, /* LD | |(iXth) B (*/
ODDH, 071K, 000K, /* LDy (IX+b),C */
ODDH, 072H, O00H, /* LD (IX+b).D */
ODDH, O73H, O00H, /* LD  (IX+b).E */
ODDH, 074H, 00OH, /* LD} “(ix+b) W | #7
ODDH, O75H, 00GH, /*| LD @ |(IX+b).L | */
ODDH, 036H, 000H, /* "LD ' “(IX+b). b */
OFDH, O77H, 000H, /* LD  (IY+b).A */
OFDH, O70H, 000H, /* LD  (IY+b).B */
OFDH, O71H, 000K, /* LD  (IY+b).C */
OFDH, O72H, 000H, /* LD  (IY+b).D */
OFDH, O73H, 000H, /* LD  (IY+b).E */
OFDH, O74H, 000K, /* LD  (IY+b).H */
OFDH, O75H, 000H, /* LD  (IY+b).L */
OFDH, 036H, 000K, /* LD  (IY+b).b */
032H, O00H, 000K, /* LD  (a),A  */
OEDH, 043H, 000K, /* LD  (a).BC */
OEDH, 053H, 000K, /* LD  (a).DE */
022H, O00H, 000K, /* LD  (a).HL */
ODDH, 022H, 000H, /* LD  (a).IX */
OFDH, 022H, 000K, /* LD  (a).IY */
OEDH, O73H, 000K, /* LD  (a).SP */
O0AH, OOOH, 000K, /* LD  A,(BC) */
O1AH, OO0H, 000K, /* LD  A.(DE) */
O7EH, O00H, 000K, /* LD  A.(HL) */
ODDH, O7EH, 00OH, /* LD  A,(IX+b) */
OFDH, O7EH, 000K, /* LD  A,(IY+b) */
03AH, O0OH, 000K, /* LD  A.(a) */
O7FH, O0OH, 000K, /* LD  A.A */



078H,
079,
O7AH,
O78BH,
O7CH,
OEDH,
O7DH,
OEDH,
03EH,
046H,
ODDH,
OFDH,
047H,
040H,,
041H,
042H,
043H,

045H,
006H,
OEDH,
001H,
O4EH,
ODDH,
OFDH,
04FH,
048H,
049K,
O4AH,
04BH,
04CH,
04DH,
00EH,
056H,
0DDH,
OFDH
057H,
050H,
051H,
052H,
053H,
054H,
055H,
016H,
OEDH,
011K,
OSEH,
ODDH,
OFDH,
OSFH,
058H,
05%H,
05AH,
058H,
05CH,
05DH,
01EH,
066H,
ODDH,
OFDH,
067H,
060H,
061H,
062H,
063H,
064H,
065H,
026H,
02AH,
021k,
OEDH,
ODDH,
O0DDH,
OFDH,
OFDH,
O6EH,
ODDH,
OFDH,
06FH,
068H,
065H,
06AH,
06BH,
06CH,
06DH,
02EH,
OEDH,
OEDH,
OF9H,
ODDH,

-

000H,
00OH,
000H,
000H,
000H,
057H,
000H,
O5FH,
00OH,
00OH,
046H,
046H,
00OH,
000H,
00OH,
00OH,
000H,
000H,
00OH,
000H,
04BH,
00OH,
000H,
O4EH,
O4EH,
000H,
000H,
000H,
000H,
000H,
00OH,
000H,
000H,
000H,
056H,
056H,
000H,
000H,
00OH,
000H,
000H,
000H,
00OH,
000H,
05BH,
000H,
000H,
OSEH,
O5EH,
000H,
00OH,
000H,
000H,
000H,
00OH,
000H,
00OH,
000H,
066H,
066H,
000H,
000H,
000H,
000H,
000H,
000H,
00OH,
000H,
000H,
000H,
047H,
02AH,
021H,
02AH,
021H,
000H,
O6EH,
O6EH,
00OH,
000H,
0OOH,
000H,
000H,
0OOH,
000H,
000H,
O4FH,
07BH,
000H,
OF9H,

000H,
000H,
000H,
000H,
000K,
000H,
000K,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
00OH,
000H,
00OH,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000K,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H
000K,
000H,
000H,
000K,
000H,
000H,
000H,
000K,
000H;,
00QH,
000H,,
000H
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000K,
000H,
000H,

000H, /

000H,
000H,
000K,
000H,
000H,
000K,
000H,
000H,
000H,
000K,
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OFDH,
031H,
OEDH,
OEDH,
OEDH,
OEDH,
OEDH,
000H,
0B6H,
ODDH,
OFDH,
0B7H,
0BOH,
0B1H,
0B2H,
0B3H,
0B4H,
0B5H,
OF6H,
OEDH,
OEDH,
OEDH,
OEDH,
OEDH,
OEDH,
OEDH,
OEDH,
OEDH,
0D3H,
OEDH,
OEDH,
OF1H,
0C1H,
OD1H,
OE1H,
ODDH,
OFDH,
OFSH,
OC5H,
ODSH,
OESH,
ODDH,
OFDH,
OCBH,
ODDH,
OFDH,
0CBH,
OCBH,
0CBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,

OF9H, 000H,
O00H, 00OH,
OA8H, 00OH,
0B8H, O0OH,
OAOH, 000K,
OBOH, DOOH,
044H, OOOH.,
000H, 0OOH,
000K, 0OOH,
0B6H, OOOH.
0B&H, 00OH,
000K, 00OH,
O0OH, OOOH.
000H, OOOH,
000H, OOOH.
000H, 00OH,
000H, 00OH,
00CH, OOOH,
000H, O0OH,
OBBH, 00OH,
O0B3H, OOOH,
079H, OOOH,
041H, O0OH,
049H, 0OOH,
051H, OOOH,
059H, OOOH.
061H, 00OH,
069H, 00OH,
000H, 00OH,
OABH, 00OH,
OA3H, 00OH,
000H, 00OH,
000H, 0OOH,
000H, OOOH,
000H, 00OH,
OE1H, OOOH,
OE1H, OOOH,
000H, 00OH,
000H, OOOH,
000H, OOOH,
000H, O0OOH,
OESH, OOOH,
OESH, 00OH,
086H, OOOH,
0CBM, 086H,
OCBH, 086H,
087H, OOOH,
080H, OOOH,
081H, 00OH,
082H, OOOH,
083H, OOOH,
084H, OOOH,
085H, OOOH,
0BEH, OOOH,
OCBH, OSEH,
OCBH, OSEH,
08FH, OOOH,
088H, OOOH,
089H, 000H,
08AH, 0OOH,
08BH, 0OOH,
08CH, 00OH,
08DH, OOOH,
096H, OOOH,
OCBH, 096H,
OCBH, 096H,
097H, 000,
090H, OOOH,
091H, OOOH,
092H, OO0OH,
093H, OOOH,
094H, 0O0OH,
095H, OOOH,
09EH, OOOH,
OCBH, O9EH,
OCBH, O9EH,
O9FH, OOOH.
098H, 0OOH,
099H, OOOH,
09AH, 0OOH,
09BH, 00O,
09CH, O0O0OH,
O9DH, 0OOH.
OAGH, OOOH,
OCBH, OAGH.
OCBH, OAGH,
OA7H, 00OH,
0AOH, OOOH,
OATH, 00OH,
OA2H, 00OH.

LD
LD
LDD
LDDR
LDI
LDIR
NEG
NOP
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OTDR
OTIR
ouT
ouT
ouT
ouT
ouT
ouTt
ouT
ouT
ouTD
ouTI
POP
POP
POP
POP
POP
POP
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

SP,IY */
SP,a */
*/

*/
(HL) */
(IX+b) */
(IY+b) */

(1x
(IY$b) *7
A

HL) */
IX+b) */

HL) */
IX+b) */
IY+b) */

B */

C */
D */



OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
0CBH,
OCBH,
OCBH,
0CBH,
OCBH,
OCSH,
O0D8H,
OF8H,
ODOH,
OCOH,
OFOH,
OE8H,
OEOH,
0C8H,
OEDH,
OEDH,
OCBH,
ODDH,
OFDH,
OCBH,
0CBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
017H,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
0CBH,
OCBH,
0CBH,
OCBH,
007H,
OEDH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
O1FH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
00FH,
OEDH,

0A3H,
OAGH,
OASH,
OAEH,
OCBH,
OCBH,
OAFH,
OABH,
OASH,
OAAH,
OABH,
OACH,
OADH,
0B6H,
OCBH,
OCBH,
0B7H,
0BOH,
0B1H,
0B2H,
08B3H,
0B4H,
0B5H,
OBEH,
0CBH,
OCBH,
0BFH,
0B8H,
0BSH,
0BAH,
0BBH,
OBCH,
0BDH,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
04DH,
045H,
016H,
0CBH,
OCBH,
017H,
010H,
011H,
012H,
013H,
014H,
015H,
000H,
006H,
OCBH,
OCBH,
007H,
000H,
001H,
002H,
003H,
004H,
005H,
000H,
06FH,
O1EH,
OCBH,
OCBH,
01FH,
018H,
019H,
01AH,
01BH,
01CH,
01DH,
000H,
00EH,
OCBH,
0CBH,
00FH,
008H,
00%H,
00AH,
008BH,
00CH,
00DH,
000H,
067H,

000K,
000H,
000H,
000H,
OAEH,
OAEH,

000H,,
000H,
000K,
000K,
000H,,
000H,
000H,
0B6H,
0B6H,

000H,
000H,
000K,
000H,
000H,
000H,,
000H,
OBEH,
OBEH,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000K,
000H,
000H,
000H,
016H,
016H,
000K,
000H,
000H,
000K,
000H,
000H,
000H,
000H,
000H,
006H,
006H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
01EH,
O1EH,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000K,
000H,
00EH,
00EH,
000H,
000H,
000H,
000H,
000H,
000K,
000H,
000H,
000H,

/'k
/t

RES 4,E */

RES  4,H */

RES 4,L */

RES 5,(HL) */
RES 5,(IX+b) */
RES 5,(IY+b) */
RES 5,A */

RES 5,8 */

RES 5,C */

RES 5,0 */

RES 5,E */

RES 5,H */

RES 5,L */

RES  6,(HL) */
RES  6,(IX+b) */
RES  6,(IY+b) */
RES 6,A */

RES 6,8 */

RES 6,C */

RES 6,0 */

RES 6,E */

RES 6,H */

RES 6,L */

RES  7,(HL) */
RES  7,(IX+b) */
RES  7,(1Y+b) *y
RES 7,A */

RES 7,8 */

RES 7,C */

RES 7,0 */

RES  7,E.%/

RES 7,H */

RES 7, %/

RET */ ’
RET C */u

RET M _#*/

RET NC */

RET Nz *

RET P af,

RET PE */

RET PO */

RET Z */

RETI */

RETN */

RL  (HL) */
RL (IX+b) */
RL (1Y+b) */

i h—

RL A */
RL B */
RL C */
RL D */
RL E_.4*/
RL b e ¥
RL Y,
RLA */

RLC  (HL)  */
RLC  (IXtB) */
RLC  (IY+b) */

RLC A ¥/
Bl mBy W
BBd TcC] %
RLC D0 %/
RLKCI E */
RLC H */
RLC L */
RLCA .%Y

RLD %/

RR (HL) ~ */

RR (IX+b) */

RR (IY+b) */
RR A */

RR B */

RR C */

RR D */

RR E */

RR H */

RR L */

RRA */

RRC  (HL) */
RRC  (IX+b) */

RRC  (IY+b) */

RRC A ~*/
RRC B . */
RRC C */
RRC D ¥/
RRC E */
RRC H */
RRC L */
RRCA */

RRD */

L



OC7H, OOOH,
OC7H, OOOH,
OCFH, OOOH,
OCFH, OOOH,
0D7H, OOOH,
ODFH, OOOH,
OE7H, OOOH,
OEFH, OOOH,
OF7H, OOOH,
OFFH, OOOH,
09EH, OOOH,
ODDH, O9EH,
OFDH, OSEH,
09FH, OOOH,
098H, OOOH,
099H, 00OH,
09AH, OOOH,
09BH, OOOH,
09CH, OOOH,
09DH, OOOH,
ODEH, OOOH,
OEDH, 042H,
OEDH, 052H,
OEDH, 062H,
OEDH, 072H,
037H, OOOH,
OCBH, OCéH,
ODDH, OCBH,
OFDH, OCBH,
OCBH, OC7H,
OCBH, OCOH,
OCBH, OC1H,
OCBH, OC2H,
OCBH, OC3H,
OCBH, OC4H,
OCBH, OCSH,
OCBH, OCEH,
ODDH, OCBH,
OFDH, OCBH,
OCBH, OCFH,
OCBH, OC8H,
OCBH, OC9H,
OCBH, OCAH,
OCBH, OCBH,
OCBH, OCCH,
OCBH, OCDH,
OCBH, OD6H,

ODDH, OCBH

OFDH, OCBH,
OCBH, OD7H,
OCBH, ODOH,
OCBH, OD1H,
OCBH, OD2H,
OCBH, OD3H,
OCBH, OD4H,
OCBH, ODSH,
OCBH, ODEH,
ODDH, OCBH,
OFDH, OCBH,
OCBH, ODFH,
OCBH, OD8H,
OCBH, ODSH,
OCBH, ODAH,
OCBH, ODBH,
OCBH, ODCH,
OCBH, ODDH,
OCBH, OEGH,
ODDH, OCBH,
OFDH, OCBH,
OCBH, OE7H,
OCBH, OEOH,
OCBH, OE1H,
OCBH, OE2H,
OCBH, OE3H,
OCBH, OE4H,
OCBH, OESH,
OCBH, OEEH,
ODDH, OCBH,
OFDH, OCBH,
OCBH, OEFH,
OCBH, OE8H,
OCBH, OE9H,
OCBH, OEAH,
OCBH, OEBH,
OCBH, OECH,
OCBH, OEDH,
OCBH, OF6H,
ODDH, OCBH,
OFDH, OCBH,
OCBH, OF7H,

000H,
000H,
000H,,
000H,
000K,
000H,
000H,
000H,
000K,
000K,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000K,
000H,
000H,
000H,
000H,
0C6H,
0C6H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
OCEH,
OCEH,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
00OH,
0D6H,
0D6H,
000H,
000H,
000H,
000H,
000K,
000K,
000H,
000H,
ODEH,
ODEH,
000H,
000H,
000H,
000H,
000H,
000K,
000K,
000H,
OEGH,
OEGH,
000H,
000K,
000K,
000H,
000H,
000H,
000H,
000H,
OEEH,
OEEH,
000K,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
OF6H,
OF6H,
000H,
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RST
RST
RST
RST
RST
RST
RST
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SBC
SBC
SBC
SBC
SBC
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SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SBC
SCF
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET.
SEY
SET
SET
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SET
SET
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OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
0CBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
ODDH,
OFDH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
OCBH,
0CBH,
096H,
ODDH,
OFDH,
097H,
090H,
091H,
092H,
093H,
094H,
095H,
O0D&H,
OAEH,
ODDH,
OFDH,
OAFH,
OABH,
0ASH,
OAAH,
0ABH,
0ACH,
OADH,
OEEH,

OFOH,
OF1H,
OF2H,
OF3H,
OF4H,
OFSH,
OFEH,
OCBH,
OCBH,
OFFH,
OF8H,
OF9H,
OFAH,
OFBH,
OFCH,
OFDH,
026H,
OCBH,
OCBH,
027H,
020H,
021H,
022H,
023H,
024H,
025H,
02EH,
OCBH,
OCBH,
02FH,
028H,
029H,
02AH,
028H,

_02CH,

020H,
03EH,
OCBH,
OCBH,
03FH,
038H,
039H,
03AH,
038H,
03cH,
030H,
000H,
096H,
096H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
OAEH,
OAEH,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,

000H,
000k,
000K,
000H,
000H,
000H,
000H,
OFEH,
OFEH,
000H,
00OH,
000H,
000H,
000H,,
00OH,
000H,
000H,
026H,
026H,
000H,
00OH,
000H,
000K,
000H,
000H,
000H,
000H,
02EH,
02EH,
000K,
00OH,
000H,
000K,
000H,
000H,
000H,
000H,
03EH,
03EH,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
00OH,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
000H,
00QH,
000H
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4
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90,/*

104, /*
105, /*
106, /*
107, /*

108, /*
109, /*
100, /*
103, /*
114, /*
115, /*
116, /*
17, 7%
118, /*
119, /*
110, /*
113, /%
126, 7*
125, /*
126, /*
127, /*
128, /*
129, /*
120, /*
123, /*
408, /%
409, /%
410, /%
411, /%
412,/%
413, /%
404, /*
407, /*
418, /%
419, /%
420, /*
421, /%
422, /%
423, /%
414, /%
417, /%
428, /%
429,/*
430, /%
431, /%
432, /%
433, /%
424, /%
427,/%
438, /%
439, /%
440, /%
441, /%
442, /%
443, /%
434, /%
437,/%
448, /%
449, /%
450, /%
451,/%
452, /%
453, /%
44k, /%
447, /%
458, /%
459, /%
460, /%
461, /%
462, /%
463, /%
454, /%
457, /%
468, /*
469, /*
470,/*
471, /%

5A

5B

5C
5D
5E
S5F

61
62
63

65
67

69
6A
6B
6C

6E
6F
70
7
72

74
76

78
79
7A
78
7C

7E
7F
80
81
82
83

85
87

89
8A
88
8C

8E
8F
90
91
92
93
9%

96
97
98

9A
98
9C

9E
oF
A0
Al
A2

A4
AS
A6
A7
A8
A9

AB
AC

AE
AF
BO
B1
B2
B3

BIT
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BIT
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BIT
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BIT
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CB B4
B5
B6
B7
B8
B9
BA
BB
BC
BD
BE
BF
co
c1
c2
c3
C4
c5
cé6
CB C7
CB C8
cB C9
CB CA
CB CB
CB CC
CB CD
CB CE
CB CF
CB DO
CB D1
CB D2
c8 D3
CB D4
CB D5
CB D6
CB D7
CB D8
CB D9
CB DA
CB DB
CB DC
CB DD
CB DE
CB DF
CB EO
CB E1
CB E2
CB E3
CB E4
CB E5
CB E6
CB E7
CB E8
CB E9
CB EA
CB EB
CB EC
CB ED
CB EE
CB EF
CB FO
WF1

fRRERER33R33833888

WF9
CB FA
CB FB
CB FC
CB FD
CB FE
CB FF

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
SET
SET
SET
SET
SET
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SET
SET
SET
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SET
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g88888888888888888888888888888

8

cB
cB
cB

BERRERRRRRRRRRREEE83888

cs
cB
cs
cB
cB

00 */ 006H,/*
00 */ OOEH,/*
00 */ 016H,/*
00 */ O1EH,/*
00 */ 026H,/*

" 00 */ O2EH,/*

00 */ O3EH,/*
00 */ 046H,/*
00 */ O4LEH,/*
00 */ 056H,/*
00 */ OSEH,/*
00 */ 066H,/*
00 */ O&EH,/*
00 */ O76H,/*
00 */ O7EH,/*
00 */ 086H,/*
00 */ OBEH,/*
00 */ 096H,/*
00 */ O9EH,/*
00 */ OAGH,/*
00 */ OAEH,/*
00 */ 0BGH,/*
00 */ OBEH,/*
00 */ OC6H,/*
00 */ OCEH,/*
00 */ OD6H, /*
00 */ ODEH,/*
00 */ OE6H,/*
00 */ OEEH,/*
00 */ OF&H,/*
00 */ OFEH /*

AUEINENINGINg
RINNINUNIININY

DDCB-INS.T80

(I1X+00)
(IX+00)
(IX+00)
(IX+00)
(I1X+00)
(IX+00)
(IX+00)
0, (I1X+00)
1, (IX+00)
2, (1X+00)
3,(IX+00)
4, (IX+00)
5, (I1X+00)
6, (I1X+00)
7,(IX+00)
0, (1X+00)
1, (1X+00)
2,(IX+00)
3, (IX+00)
4, (I1X+00)
5, (IX+00)
6, (1X+00)

249



DD-INS.T80

31,/* DD */ OO%H,/* ADD  IX,BC */
32,/* DD */ 019H,/* ADD  IX,DE */
343,/* DD */ 021H,/* 00 00 LD IX,0000 */
261,/* DD */ 022H,/* 00 00 LD (0000),IX */
206,/* DD */ 023H,/* INC  IX o 4
33,/* DD */ 029H,/* ADD  IX,IX ®/
342,/* DD */ 02AH,/* 00 00 LD IX,(0000) */
.169,/* DD */ 02BH,/* DEC IX */
195,/* DD */ 034H,/* 00 INC  (IX+00) */
158,/* DD */ 035H,/* 00 DEC  (IX+00) */
248,/* DD */ 036H,/* 00 00 LD (IX+00),00 */

34,/* DD */ 039H, /* ADD IX,SP */
281,/* DD */ O46H,/* LD  B,(IX+00) */
294,/* DD */ O4EH,/* LD  C,(IX+00) */
305./% DD */ 056H, /* LD  D,(IX+00) */
318,/* DD */ OSEH,/* LD  E,(IX+00) */
329./% DD */ 066H, /* LD H,(IX+00) */
347./% DD */ OEH./* LD L,(IX+00) */
242,/* DD */ O70H,/* (IX+00),B */
243,/* DD */ O71H,/* LD  (IX+00),C */
244, /% DD */ OT2H./* LD  (IX+00),D */
245,/* ND */ O73H,/* (IX+00),E
246,/% Db */ 074H, /*
247./% DD */ O75H, /*
241,/* DD */ O7TH,/*
267,/* DD */ O7EH,/* 00

17,/* DD */ 086H,/* 00

2,/* DD */ OBEH,/* 00
678,/* DD */ 096H,/* 00
552,/% DD */ 09EH,/* 00

40,/* DD */ OAGH, /* 00
689,/* DD */ OAEH,/* 00
370,/* DD */ OBG&H,/* 00
141,/* DD */ OBEH,/* 00

0,/* DD */ OCBH,/*
396,/* DD */ OE1H,/*
177,/* DD */ OE3H,/*
402,/* DD */ OESH,/*
215,/* DD */ OE9H,/*
360,/* DD */ OFSH /*

8888888888888
5

ﬂ‘UEJ’JVIEWﬁWEJ']ﬂi
’Q‘W']ﬂﬁﬂ‘im UA1AINYA Y
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ED

ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED

ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED

*/ 04LOH,/*
*/ 0L1H,/*
*/ 042H,/*
*/ 043H,/*
*/ O“H'/t
*/ O45H,/*
*/ O46H,/*
*/ 04TH,/*
*/ 048BH,/*
*/ 049H,/*
*/ OLAH,/*
*/ 04BH,/*
*/ O4DH,/*
*/ O4FH,/*
*/ 050H,/*
*/ 051H,/*
*/ 052H,/*
*/ 053H,/*
*/ 056H,/*
*/ O57H,/*
*/ 058H,/*
*/ OS9H,/*
*/ 05AH,/*
*/ 0SBH,/*
*/ OSEH,/*
*/ OSFH, /*
*/ 060H, /*
*/ 061H,/*
*/ 062H,/*
*/ 067H,/*
*/ 068H,/*
*/ 069H,/*
*/ 06AH,/*
*/ O6FH,/*
*/ O72H,/*
*/ O73H,/*
*/ O78H,/*
*/ O79H,/*
*/ O7AH,/*
*/ O7BH,/*
*/ OAOH, /*
*/ OA1H,/*
*/ OA2H,/*
*/ OA3H,/*
*/ OA8H,/*
*/ OA9H,/*
*/ OAAH,/*
*/ OABH, /*
*/ OBOH,/*
*/ OB1H,/*
*/ OB2H,/*
*/ OB3H,/*
*/ OB8H,/*
*/ OB9H,/*
*/ OBAH,/*
*/ OBBH /*

AUEINENINYINT
AMIANTUUNIINYAY

ED-INS.T80

IN B, (C) bl 4
ouT  (C),B */
SBC  HL,BC */

00 00 LD  (0000),BC */
NEG */
RETN */
M 0 */
L I,A */
IN C,(C) */
Ut (C),C */
ADC  HL,BC */

00 00 LD  BC,(0000) */
RETI */
L R,A */
IN  D,(C) %/
ouT  (C),D */
SBC  HL,DE */

00 00 LD  (0000),DE */
M1 */
L Al */
IN E,(C) */
ouT  (C),E */
ADC  HL,DE

00 00 LD  DE, (0000
M2 :

00 00

00 00




FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD

*/ 009H, /*
*/ 019H, /*
*/ 021H,/*
*/ 022H,/*
*/ 023H,/*
*/ 029H,/*
*/ 02AH, /*
*/ 02BH,/*
*/ 034H,/*
*/ 035H,/*
*/ 036H,/*
*/ 039H,/*
*/ OLOH,/*
*/ OLEH, /*
*/ 056H, /*
*/ OSEH, /*
*/ 066H,/*
*/ 06EH, /*
*/ O70H,/*
*/ 071H,/*
*/ O72H,/*
*/ O73H,/*
*/ O74H,/*
*/ O7SH,/*
*/ O77H,/*
*/ OTEH, /*
*/ 086H, /*
*/ 08EH, /*
*/ 096H, /*
*/ O9EH, /*
*/ OAGH, /*
*/ OAEH,/*
*/ OBGH,/*
*/ OBEH,/*
*/ OCBH, /*
*/ OE1H,/*
*/ OE3H,/*
*/ OESH,/*
*/ OEOH, /*
*/ OF9H /*

00
00

00

00
00
00

00

00
00

00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00

AuEINENINeINg
RINNINUNININY

00
00

00

00

FD-INS.T80

1Y,BC
1Y,DE
1Y,0000
(0000),1Y
Iy

1Y, 1Y

1Y, (0000)
1Y
(1Y+00)
(1Y+00)
(1Y+00),00
1Y,sP

B, (1Y+00)
C, C1Y+00)
D, (1Y+00)
E, (1Y+00)
H, (1Y+00)
L, C(1Y+00)
(1Y+00),B
(1Y+00),C
(1Y+00),D
(1Y+00) ,E

*1
*/
*/
7
*/
*/
*/
*/
*
*/




508, /*
531,/*
497,/*
520, /*
649, /*
659, /*

102 /*

122,/*
406,/*
416,/*
426,/*
436,/*
446,/*
456, /*

476 /*
569,/*
579, /*
589,/*
599,/*
609, /*
619,/*
629, /*
639,/*

FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD

CB
cB
cB
cB
cB
CB
cB
cs
CB
cB
cB
CB
cB
CB
cB
cB
CB
CB
cB
CB
[o:3
cB
CB
CB
CB
cB
cs
cB
CB
cB
CB

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

*/
*/
*/
*/
=
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
'
*/
*/
*/
*/
*/
*/
*
*/
*/
*/
*/
74
*/

FDCB-INS. T80

006H,/* RLC  (IY#00) */
00EH,/* RRC  (1Y+00) */
016H,/* RL  (1Y+00) */
01EH,/* RR  (IV+00) */
026H,/* SLA  (1Y+00) */
02EH,/* SRA  (IY+00) */
03EH,/* SRL  (IY#00) */
046H, /* BIT  0,(1Y+00) */
O4EH,/* BIT  1,(1Y+00) */
056H,/* BIT  2,(1Y+00) */
OSEH,/* BIT 3,(1Y+00) */
066H,/* BIT  4,(1Y+00) */
O6EH,/* BIT 5,(IY+00) */
076H,/* BIT  6,(1Y+00) */
O7EH,/* BIT  7,(1Y+00) */
086H,/* RES 0,(1Y+00) */
OBEH,/* RES 1,(1Y+00) */
096H,/* RES  2,(1Y+00) */
O9EH,/* RES 3,(IY+00) */
OA6H,/* RES  4,(1Y+00) */
OAEH,/* RES 5,(1Y+00) */
O0B&H,/* RES 6,(1Y+00)
OBEH, /* 7. (17+00)

OC6H, /* :
OCEH, /*
0D6H , /*
ODEH, /*
OE6H, /*
OEEH, /*
OF6H, /*
OFEH /*

ﬂ‘lJEJ’J‘VIEJﬂﬁWEJ’]ﬂ‘ﬁ
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COMPILES.BAT

80as g85

80pc -J 8085 t85 255
80link g85.0bj 8085.0bj t85.0bj

80loc -c -m r85.map -l0 -scode -l08700h -sdata -1087e0h -sstack=20h

80map -sa d.out > r85.smb

80hex d.out > r85.hex

AULINENINEINT
ARIAIN TN TN



GB5.ASM

PAGESW EQU 8403h
MONISP EQU 8800H
DATA8251 EQU OcO0O0H
PORT8255C EQU 0e002H .
POP_H EQU OE1H
JMP_ EQU OC3H
PUSH_AF EQU OFSH
LDAX_ EQU 00Ah
RET_ EQU 0CSh
STAX_ EQU 002h
EI_ EQU Ofbh
DI_ EQU 0f3h
EXTRN init,prompt2,allregister
EXTRN reg
; DECLARE reg(7) ADDRESS
: reg: DS 7*2
;PC: reg(0) = reg+0
;AF: reg(1) = reg+2
; F: LOW(reg(1)) = reg+2
; A: HIGH(reg(1)) = reg+3
;BC: reg(2) = reg+4
;DE: reg(3) = reg+6
sHL: reg(4) = reg+8
H reg(5) = reg+10
;1IE: LOW(reg(5)) = reg+10
;IM: HIGH(reg(5)) = reg+11
;SP: reg(6) = reg+12

;public procedure
PUBLIC gopc, peek, poke

CSEG
NOP
NOP
NOP
NOP
JMP init

ORG 0024H
JMP brk

ORG 002ch
JMP init
ORG 0034h
JMP init
ORG 0038H
JMP init
ORG 003ch
JMP init

;subroutine for GO command
gopc: MVI A, JMP ;re:
STA pagesw - 2

SHLD pagesw - 1 m

LHLD reg+0

;restore all register

s AN N NN

RAR IF IE=1 THEN ENABLE
JNC DISABLE  ;ELSE DISABLE

5'“"’%?&?'] ANNIURIINEAE

restore:

LHLD reg+2 ;restore AF
PUSH H
POP PSW

LHLD reg+12 ;restore SP
SPHL

LHLD reg+4 ;restore BC
MOV C,L
MOV B,H

LHLD reg+6 ;restore DE
© MOV E,L
MOV D,H

LHLD reg+8 ;restore HL

JMP  pagesw - 3
;pagesw-3 EI/DI
;pagesw-2 JMP
;pagesw-1 low(PC) *



;pagesw high(PC)

25

;subroutine of TRAP:save register and jump to main (at prompt2)
brk: SHLD reg+8 ;SAVE HL

XCHG ;SAVE DE

SHLD reg+6

MOV H,B ;SAVE BC

MOV L,C :

SHLD reg+4

STA reg+3  ;SAVE A

;1f hit any IBM key ,when run user
;it will make a break then RxRDY active
juntil CPU read 8251 dataport

LDA DATA8251 ;DISABLE RxXRDY

MVI  A,00000011B ;DISABLE /GO8255,/EN688

STA PORT8255C ;PORT C OF 8255

LXI H,pagesw ;SAVE PC

MVI A,POP_H ;BY POP H :HL <- (SP) :HL = PC

MOV M,A

INX H

MVI A, JMP_

MOV M,A

INX H

MVI A LOH(LABEL1)

MOV M,A

INX H

MVI  A,HIGH(LABEL1)

MOV M,A

JMP  pagesw
;FETCH OPCODE FROM RAM_MONI
;2403 POP H ;READ P

: JMP  LABEL1 ; CONT
LABEL1: SHLD reg+0

LXI H,pagesw ;SAVE
MVI - A,PUSH_AF ;BY PUSH P

MOV M,A

INX H

MVI A, JMP_

MOV M,A

INX H

MVI A, LOW(LABEL2)
Mov M,A

INX H

MVI A, HIGH(LABEL2)
MOV M,A

JMP  pagesw

;FETCH OPCODE FROM RAM_MONI
;2403 PUSH PSW 2

2 JMP  LABEL2
LABEL2: LXI H,pagesw
MVI A,POP_H
MOV M,A
INX H
MVI A, JMP
MOV M,A
AU INYNTHY
MVI A, LOW
MOV M, A
INX H

MVI

wzggﬁgj?i‘““amm NN1INYIAY

;2403 POP 7READ AF FROM STACK_USER

>

5 JMP LABELZ ;CONTINUE FETCH OPCODE FROM ROM _MONI
LABEL3: MOV ;SAVE F
STA reg+2

LXI H,0000H ;SAVE SP
DAD SP ;HL = sp
SHLD reg+12

LXI SP,MONISP ;INIT MONITOR STACK

;save user IM after break
RIM ;read interrupt mask
STA reg+11 ;SAVE IM
ANI  00001000b ;bit(IM,4) =
JZ  saveDI
MVI A1
JMP  savelE
saveDI: XRA A
savelE: STA reg+10

CALL allregister



LABEL4: JMP prompt2 ;jump to main program

;FUNCTION peek

;PL/M call this routine as
;PROCEDURE(ADDRS) BYTE EXTERNAL

;first parameter from PL/M sent by BC or C
;second parameter from PL/M sent by DE or E
;third or more parameter sent by stack
ie.g. CONTENT = peek(OPERAND(0));

: BC = OPERAND(0)

;it return parameter by HL or A

;other registers may be changed

peek: LX1 H,pagesw
MVI M,LDAX_ ;2403 OA LD A,(BC)

INX H

MVI M,RET_ ;2404 C9  RET

JMP pagesw
;FETCH OPCODE FROM RAM_MONI
;2403 LDAX B ;READ CONTENT FROM MEMORY
- RET ;CONTINUE FETCH OPCODE

;FUNCTION poke

;PL/M call this routine as

; PROCEDURE (ADDRS, CONTENT) EXTERNAL
;e.g. CALL poke(OPERAND(0),OPERA
: BC = OPERAND(0) /’
H E = OPERAND(1)

;other registers may be changed

poke: LXI H,pagesw

MVI M,STAX_ ;2403

INX H

MVI M,RET_ ;2404 C9
MOV ALE ;

JMP pagesw

;FETCH OPCODE FROM RAM_MONI
;2403 STAX B
: RET

END

AULINENTNEINS

PRI TUAMINYAE



8085.PLM

main8085:D0;
DECLARE /* symbol */
NUL LITERALLY 'O0h',/* "@ */
ETX LITERALLY '03h',/* “C */
ACK LITERALLY '06h',/* “F */
BEL LITERALLY 'O7h',/* "G */
BS LITERALLY '08h',
HT LITERALLY '0%h',/* "1 */
LF LITERALLY '0Oah',/* ~J */
CR LITERALLY 'Odh',
XON LITERALLY *11h',/* "Q */
XOFF LITERALLY *'13h',/* "s */
NAK LITERALLY *15h',/* “U */
ESC LITERALLY '1bh',
DEL LITERALLY '7fh',/* like NUL */
endline  LITERALLY 'CR,LF',
err LITERALLY '40h',
true LITERALLY 'Offh',

false LITERALLY '0°,

REPEAT  LITERALLY 'DO WHILE 1°',

UNTIL LITERALLY ‘IF',

ENDREPEAT LITERALLY 'THEN UNDO;END';

/* REPEAT;
OUTPUT (51h) = 40h; J,f
UNTIL INPUT (50h) = 0000$0010b ENDREPEAT; */ . ,si},

DECLARE /* port */ -
DATA8251 BYTE AT(OcOOOH), 2

CONTROLB251 BYTE AT(0c001H),

PORTB255A BYTE AT(0e000H), . 1
PORT8255B BYTE AT(0e001H), ‘ ‘
PORTB255C BYTE AT(0e002H).

CONTROL8255 BYTE AT(0e003H); X

DECLARE _
RxRdy LITERALLY *(control8253 AND 0000$0010b)<>0",
TxRdy LITERALLY '(control8 jbq0§0001b7=1000$0001b';

f — ol

DECLARE /* constant */ M
icename(*) BYTE PUBLIC DATA(' ‘5 .

STD Debugger for 8085',endline,E 2
blank(*) BYTE PUBLIC DATA(' <
allregname(*) BYTE DATA(' T

PC A F(SZAPC) B C D E H
endline, ETX);

DECLARE /* constant */ Jararae
help(*) BYTE PUBLIC DATA(' ——
Assemble A [address]',endline,!' o
Breakpoint B [address]',endline,’ T

Clearbreak C',endline,* \ y |
Dump D [address|rangel™,endline, ! -
Enter E address [list]jendline," Y
Fill F range list',endiine,’ Mot
Go G [address]',endling,"’ o
Help H',endline,’ | s
Input I address',endline,” -
Load L',endline,’

Output 0 address byte',endline;*

Register R [registername] ', éndline}’

Trace T',endline,"

Unassemble U [S] [address|rangel™,endline, '

Write W range!,endline,’

reset X' ,ETX

),

error(*)BYTE PUELIC DATAC! ‘Error',endline,ETX),
write$guide(*) BYTE PUBLIC DATA('
Use write COM to file utility of your terminal.',endline,!’
Strike a key when ready..!',endline,ETX),
intelhexend(*) BYTE PUBLIC DATA('
:00000001FF*,endline,
1ah,endline,’
Write ready.',endline,ETX),
loadguide(*) BYTE PUBLIC DATA('
Use load file to COM utility of your terminal.',endline,ETX),
loadready(*) BYTE PUBLIC DATA(
endline, 'Load ready.',endline,ETX);

DECLARE regname(21) STRUCTURE(char(3) BYTE) DATA(
' '
i
1BC !
IDE ¢
THL ¢
1gp
A
1E o
Bt
e
D ¢

C N . T T T T T Y

no
m



]
"y |:>
"W I'
'IM Y,
IIE I'
ISF l'
IZF l’
IAF I'
IPF I'
ICF l):

DECLARE regspec(21) STRUCTURE(spec BYTE,number BYTE) DATA(
JX5PC Y %/ 2,0,
J*'AF l’*/ 2'1’
J*'BC ',*/ 2,2,
/*'DE ',*/ 2,3,
J*VHL 1, */ 2,4,
J*ISP 1, %/ 2,6,
o 0 B W
/*IF I'* 0’1'
/*lB I'* 1'2'
I*Ic l’* 0'2'
/ﬁlD l’* 1’3'
/*IE .l* 0131
o B A
/*IL [} */ 0’4'
I*'IM 1, %y 145
/*'IE ',* 10h,5,
/*'SF ', %/ 17h,1,
JHEZE ¥ % 16h,1,
/*'AF 1 ,* 14h,1,
/*'PF L., %/  12h,1,
J*ICF ');*/ 10h,1);

DECLARE

/* table */

mnemonic(82) STRUCTURE(char(4)
operand(20) STRUCTURE(char(3
insopc(246) BYTE EXTERNAL,
insmne(246) BYTE EXTERNAL,
insopr(246) STRUCTURE(opr(Z)
insbyte(246) BYTE EXTERNAL,
mneinsptr(82) BYTE EXTERNAL
opcinsptr(256) BYTE EXTERNAL-

DECLARE /* label */
(init,prompt, prompt2) LABEL PUBL

DECLARE /* variable that user can re.
reg(13) ADDRESS PUBLIC,
(bp) BYTE PUBLIC,

(breakaddress) ADDRESS

DECLARE /* variable */
string(64) BYTE PUBLIC,

et |

——
2T
et l“‘r__( f:

paraword(4) ADDRESS PUBLIC ! ﬂ
(locationcounter, lastdump, unasm,addr,ptr) ADDRESS PUBLIC,

(character, functlon ,digit,n, rd, numbyte numd!glt numllne
pass,start stop,tmp,sum,endSo lli) BYTE PUBLIC;

o 1 o 183V EJ iTNNT

beginramcode ADDRES ATA( ramcode),
newregister BYTE PUBLIC-

/t****** EXT
/* Read Inte

BYORSAEHILH] 110 Y

RMASK : PROCED‘RE BYTE EXTERNAL;
END RMASK

/* Set Interrupt Mask procedure form 80pl.lib */
SMASK:PROCEDURE (bytevalue) EXTERNAL;

DECLARE bytevalue BYTE;

END SMASK;

/* external procedure from g80.asm */
peek :PROCEDURE( location) BYTE EXTERNAL ;
DECLARE

location ADDRESS;

END peek;

poke:PROCEDURE(location, content) EXTERNAL;
DECLARE

location ADDRESS,

content BYTE;

END poke;

go$pc:PROCEDURE EXTERNAL;

END;
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/*t**ti* ASSEHBLE UTIL‘TY tﬁ****l‘*i****t********i'k******t**/
/* find end of input-string */
findend:PROCEDURE;
CALL skipblank;
IF string(n) <> 0
THEN function = err;
END findend;

/* find mnemonic */

f indmnemoni c : PROCEDURE;

numbyte = 0;

REPEAT;
LOW(paraword(numbyte)) = upcase(string(n));
numbyte = numbyte + 1;n = n + 1;
UNTIL(string(n) = ' ')OR(string(n) = 0)OR(numbyte = 4)ENDREPEAT;

IF (string(n) = ' ')OR(string(n) = 0)

THEN DO WHILE numbyte < &;
LOW(paraword(numbyte)) = ' !;
numbyte = numbyte + 1;
END;

ELSE function = err;
IF function <> err
THEN DO; [
numword, numbyte = 0; f
REPEAT; —gi;;f
IF LOW(paraword(numbyte)) = mnemonic(numkon J,efy.nm\byte)
THEN numbyte = numbyte + 1; -
ELSE DO; .

numbyte = 0; -
numWord = numword + 1. |
END; - |

UNTIL(numbyte = 4)OR(numdor
IF numword > LAST(mn c)
THEN function = err;

lAST(mn?ronic))ENDREPEAT;

END;
END findmnemonic; rf g
/* find hex operand */
findhexoperand:PROCEDURE (count ) ; .
DECLARE count BYTE; %
numdigit,pass,addr = 0;
CALL skipblank;
IF string(n)<>0
THEN REPEAT;

IF (string(n)>='0")AND(stringCn)<='9)
AR (string(n)>='A')AND(stri <=tFt
OR (string(n)>='a')AND(string(n)<=¢ft)
THEN DO; —
nundigit = numdigit + 1; pass = 1; A
IF (string(n)>='0')AND(String(ry<='9') . |-
THEN digit = string(n) - 30h; !
IF (string(n)>=!A*)AND(String(n)<='F') :: s
B

THEN digit = string(n) - 37h;
IF (string(n)>="al)AND(string(n)<='f')
THEN digit = string(n) - 57h;
IF numdigit <= count |
THEN addr = addr **16 + digit; -
ELSE function = err;
n=n+1;
END;

UNTIL

NOT((string(n)>='0")AND(String(n)<="9")

OR (string(n)*='A!)AND(string(n)<='F')

OR (string(n)>='a')AND(string(n)<="'fl))ENDREPEAT;

END findhexeperand;

/* compare operand */
compareoperafid: PROCEDURE;
numbyte = 0;
compare:REPEAT;
IF operand(numword).char(numbyte) = * !
THEN DO;
CALL skipblank;
END;
ELSE IF(operand(numword).char(numbyte) = 'b')
THEN DO;
CALL findhexoperand(2);
IF (pass = 1)AND(function <> err)
THEN DO;
paraword(stop) = addr;
stop = stop + 1;/* number of operand byte */
pass = 0;
END;
ELSE DO;
pass, function = 0;
UNDO compare;
END;
END;
ELSE IF(operand(numword).char(numbyte) = 'd')
THEN DO;



IF string(n) = '+
THEN DO;
n=n+1;
CALL findhexoperand(2);
IF(pass = 1)AND(function <> err)AND(addr <= 7fh)
THEN DO;
paraword(stop) = addr;
stop = stop + 1;/* number of operand byte */
pass = 0;
END;
ELSE DO;
pass, function = 0;
UNDO compare;
END;
END;
ELSE IF string(n) =
THEN DO;
n=n+1;
CALL findhexoperand(2);
IF(pass = 1)AND(function <> err)AND(addr <= 80h)
THEN DO;
paraword(stop)
stop
pass

stop + 1; /' number of, o , byte */
0-
END; /
ELSE DO;

pass, function = 0
UNDO compare;
END;

END; f
ELSE UNDO compare; .
END;
ELSE IF(operand(numw .ch

OR (operand(numword) r
THEN DO;
CALL findhexopera
IF (pass = 1)AND(func
THEN DO;
paraword(stop)
stop = stop + 1;/*
pass = 0;
END;
ELSE DO;
pass, function = 0;
UNDO compare;

n

END;

END;
ELSE IF operand(numuord).char(nuthggir
THEN DO;

n=n+1;

END;
ELSE UNDO compare;.
numbyte = numbyte

UNTIL(numbyte = 3)
END compareoperand;

/* fill byte-operand and addre
f\lloperand PROCEDURE-
IF stop

operand %/

L RS 11

CALL poke(loc oncounter + start + 1 LOH(parauord(1))),
CALL dlsplaybyte(LOH(parauord(1))),

IR ANN I YRIINYIAY

r(ptr).opr(0)

OR(I:zggr(ptr) opr(1) 19)

OR(insopr(ptr).opr(0) = 44)

OR(insopr(ptr).opr(1) = 44)

THEN DO;/* 1 address-operand */
CALL poke(locationcounter + start,LOW(paraword(0)));
CALL dlsplaybyte(LOH(parauord(O)))
CALL poke(locationcounter + start + 1,HIGH(paraword(0)));
CALL displaybyte(HIGH(paraword(0)));
END;

ELSE DO;/* 1 byte-operand */
cALL’ poke(locationcounter + start,LOW(paraword(0)));
CALL dlsplaybyte(LOH(parauord(O)))-
END;

END;

END filloperand;

/* fill opcode and operand of 2-byte opcode instruction */
fill2opcode:PROCEDURE;
CALL poke(locatloncounter 1nsopc(ptr)),
CALL poke(locationcounter + 1,insopc(ptr));
CALL filloperand;
locationcounter = locationcounter + insbyte(ptr);
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END fill2opcode;
/* find operand */ 263
findoperand:PROCEDURE;
CALL skipblank;tmp = n;/* location of start character of operand */
ptr = unemsptr(nunuord) -1;/* instruction pointer */
0-
REPEAT'
stop = 0;/* number of operand byte */
IF insopr(ptr).opr(0) =
THEN DO;
IF string(n) = 0
THEN pass = 1;
END;
ELSE IF insopr(ptr).opr(1) =
THEN DO;
numword = insopr(ptr).opr(0) - 1;
CALL compareoperand;
IF numbyte = 3
THEN DO;
CALL skipblank;
IF strmg(n) =0

THEN pass = 1; i
END; N,
END; N
ELSE DO; WAL

numword = insopr(ptr). -opr K

CALL compareoperand;
IF numbyte = 3
THEN DO;
CALL skipblank;
IF string(n) =
THEN DO;
n=n+1;
numword = ins

THEN DO;

ptr = ptr + 1;

= tmp;

END;
UNTIL(pass = 1)
OR(insmne(ptr) <>
OR(ptr > LAST(inso E

IF pass = 1 /* ptr point-

THEN. DO; " a
start = 2;/* 2-byte opcode operands start at byte 2 */
lF(msopc(ptr) = Ocbh)

OR(insopc(ptr) = Oedh)

'"EE:E‘,?“@F%EJ’WIEJ?’]‘WEJ’]ﬂ‘ﬁ

ELSE IF(mso tr) =
OR(insopc(ptr) = Ofdh)

mﬁ'ﬂﬁﬂﬂ"ﬁﬂim URIINYIAY

L poke(locationcounter + 3,insopc(ptr));

CALL flllZopcode

END;

ELSE DO;/* 1-byte opcode */

start 1;/* operands start at byte 1 */

lF(msopr(ptr) opr(0) = 30)

OR(msopr(ptr) opr(1) = 30)

THEN DO;/* jmp relative from next address to paraword(0) */
addr = locationcounter + 2;/* next address */
IF((paraword(0) - addr) <= 07fh)

OR((addr - paraword(0)) <= 080h)
THEN DO;
CALL poke(locationcounter, insopc(ptr));
CALL d1splaybyte(msopc(ptr)),
CALL poke(locationcounter + 1,LOW(paraword(0) - addr));
CALL d1splaybyte(LW(parauord(0) - addr));
locationcounter = addr;
END'
ELSE DO;
CALL disparray(.(' Jump too far',endline,ETX));



ELSE DO;/* not jump relative */
CALL poke(locationcounter,insopc(ptr));
CALL dlsplaybyte(msopc(ptr)),
CALL filloperand;
locationcounter = locationcounter + insbyte(ptr);
END;
END;
END;
ELSE function = err;
END findoperand;

/* display operand */
displayoperand:PROCEDURE PUBLIC;
IF character <> ' !
THEN DO;
IF character = t'a!
THEN DO;
CALL displaybyte(string(start + 1));
CALL dlsplaybyte(strlng(start)),
nundlgwt nundigit + 4;
END;
ELSE IF character = 'b!
THEN DO;

CALL displaybyte(stri ng(start))'

start = start + 1; "
numdigit = nundigit + 2- /
END;

ELSE IF character = 'd!

THEN DO;/* displacement ’{h—_r
IF string(start) < V
THEN DO;/* +00 tO +

CALL display('+');
CALL displaybyt
END;

ELSE DO;/* -01 t0 -8
CALL display('-4);
CALL displaybyte( -
END;

start = start + 1;

nundigit = numdigi

END;

ELSE IF character = 'r!

THEN DO;

IF string(start) < 80h
THEN CALL displayword
ELSE CALL displayword(nex
nundigit = numdigit + 4;

END;

ELSE DO;

CALL display(character);
nundigit = nundlg:i+ l'
END; |

END;

END displayoperand;

J****ERE ASSEMBLE COMMAND ***+
/* Assemble */
assemble:PROCEDURE PUBLIC;
CALL findaddress;CALL flndnd

CALL savereglste
SRR ANHNTNYINT
THEN locatlonco t
readasm:DO WHILE
CALL dasplaysuo (locationcounter);

AEERTRITTingnay

di
+
END'
= O;CALL skipblank;
IF string(n) <> 0
THEN DO;
CALL findmnemonic;
IF function <> err
THEN DO;

IF numword < 80 /* mnemonic number */

THEN DO;

CALL findoperand;
END;

ELSE IF numword = 80 /* DB */

THEN DO; .
numbyte = 0;CALL findlist;CALL findend;
IF(numbyte > O)AND(functlon <> err)

THEN DO;
DO n = 0 TO numbyte - 1;
CALL poke(locatwncomter + n,string(n));
END;

locatloncounter = locationcounter + numbyte;
END;



END;
ELSE IF numword = 81 /* pW */
THEN DO;
CALL findhex(4);CALL findend;
IF(pass = 'l)AuD(fmctton <> err)
THEN DO;
CALL poke(locationcounter,LOW(addr));
CALL poke(locatloncounter +1,HIGH(addr));
locationcounter = locatloncounter #: 2
END;
END;
END;
IF function = err
THEN CALL disparray(.(endline, ! Error Code',ETX));
CALL newline;
END;
ELSE DO; /* no character */
CALL newline;
UNDO readasm;
END;
END readasm;
END assemble;

/* Unassemble */
unassemble:PROCEDURE PUBLIC;
CALL findrange;CALL findnul; \“\f

IF numword > 0
THEN nextunasm = parauord(O),“_; _-ﬂ'
ELSE paraword(0) =

IF numword < 2 "———'
THEN paraword(1) = Offffh;
numline = 0; /* set number o
IF parauord(O) <= parawo
THEN REPEAT;
ptr, nunbyte,nundigit =
DO n=20T0 3; =
string(n) = peek(next
END;
start = 2; /* if 2-
/* look up OPC-INS table
DO;
start = 1; /* 1-byte opc
ptr = opcinsptr(string(
END;
IF ptr <> 0
THEN DO;
ptr = ptr - 1; il |
stop = insbyte(ptr); o ———
CALL dlsplaysuord(nextunasm)J } di
DO n =070 3; = ’__:‘{ispl_@y
IF n < stop
THEN CALL di (n));
ELSE DO;
CALL displ
END;
END; | |
CALL dlsplay(' %y;
DO n =070 3;

CALL dlsplay(nnemorﬁ’ - 1).chaf

A YR INENTNYINT

THEN DO n = TO 2;
character = operand(msopr(ptr).‘pr(ﬂ) - 1).chargn

SRRTRNN I URIINYIR

THEN E
CALL display(*,");
numdigit = nundlgn * 1z
DO n=0T0 2;
character = operand(insopr(ptr). opr(1) - 1).char(n);
CALL displayoperand;
END;
END;
END;

ELSE DO;/* error code -> DB xx[,xx[,xx[,xx111 */
IF(strmg(O) 028h)OR(string(0) = 038h)
THEN stop = 2;

ELSE lF(strlng(O) = 0ddh)OR(string(0) = 0fdh)
THEN stop = 3,-
ELSE stop =
CALL d1splay$uord(nextmasn) ;CALL display(*' ');
DO n=0T03;
IF n < stop
THEN CALL displaybyte(string(n));
ELSE DO;
CALL display(' ');CALL display(' ');
END;

');CALL display('

END;



CALL display(* ');

CALL disparray(.('DB ' ,ETX)); 266
DO n=0TO 3;

IF n < stop

THEN DO;

CALL displaybyte(string(n));
nundigit = nundigit + 2;
END;
IF n < stop - 1
THEN DO;
CALL display(',");
nundigit = numdigit + 1;
END;
END;
END;
DO WHILE numdigit < 10;
CALL display(*' *);
nundigit = numdigit + 1;
END;
CALL newline;
IF numword < 2
THEN numline = numline + 1;
nextunasm = nextunasm + stop;

UNTIL (CARRY) OR (numline = 11) '
OR (nextunasm > paraword(1)) END@\ /
ELSE function = err;

END unassemble; ‘//
/**tt*i* BREAKPOINT UTILITY t*t**w********
/* display breakpoint */

displaybreakpoint :PROCEDURE /

IF NOT(bp) /

THEN CALL disparray(.('R

ELSE DO;

CALL disparray( ('Brea

CALL newline;
END displaybreakpoint;

/* set breakpoint */
setbreakpoint:PROCEDURE PUBLJ
bp = true;
breakaddress = paraword(0);

END setbreakpoint;

/* clear breakpoint */ i

clearbreakpoint:PROCEDURE PUBLIC;
bp = false;

END clearbreakpoint;

R
/* Breakpoint */ ‘-n--1
breakpoint:PROCEDURE PUBL.
numword,pass = 0; 4

CALL fmdaddress CALL fi

jul‘»-__
IF numword = 0 |

THEN CALL display$break

ELSE CALL setS$breakpoint;

END breakpoint;

g HAREATHYINT

IF LOW(reg(5))
THEN DO; /* IE = 1 *

YT AN YA Y

ELSE DO; IE = 0 */
HIGH(r (5)) = RHASI( AND 1110$1111b;
LOW(reg(5)) = 0;
END;

END saveregister;

peekmoni :PROCEDURE( Location) BYTE PUBLIC;
DECLARE
location ADDRESS,
mem BASED location BYTE;
RETURN mem;
END peekmoni;

pokemoni :PROCEDURE( Location, content) PUBLIC;
DECLARE
location ADDRESS,
content BYTE,
mem BASED location BYTE;
mem = content;
END pokemoni;

peekport :PROCEDURE( Location) BYTE PUBLIC;
DECLARE location ADDRESS;



ramcode(0) = Odbh; /* IN  location */
ramcode(1) = LOW(location);
ramcode(2) = 0c%h; /* RET ®/

CALL beginramcode;
END peekport;

pokeport:PROCEDURE( location ,content) PUBLIC;
DECLARE location ADDRESS,content BYTE;

ramcode(0) = 03eh; /* MVI A content */
ramcode(1) = content;

ramcode(2) = 0d3h; /* OUT location */
ramcode(3) = LOH(locatlon),

ramcode(4) = 0c%h; /* RET */

CALL beginramcode-
END pokeport;

pokereg:PROCEDURE (spec, number ,content) PUBLIC;
DECLARE
(spec,number) BYTE,
content ADDRESS;
DO case spec;
/* 0 = register low */
LOW(reg(number)) = LOW(content);
/* 1 = register high */
HIGH(reg(number)) = LOH(content);
/* 2 = register pair */
reg(number) = content;
END; 2
END pokereg;

resetprocessor:PROCEDURE PUBLXC;“"; - .
nextunasm = 0; /* after reset .
reg(0) = 0; /* PC = 0 *M)eﬁ
/* SOD = 0 all interrupts mas *L
CALL SMASK(0101$1111b)-

DISABLE; 4 e T

HIGH(reg(5)) = RMASK; ' .
LOW(reg(5)) = 0; ] =
END resetprocessor' : v 3

/* update hardware after set register
updatehardware:PROCEDURE PUBLIC; J
IF bit(LOW(reg(5)),7) /* new IM */ P

THEN DO;

HIGH(reg(5)) = RMASK; .
END' "7 sadns
END updateharduare; _—

N ¥
CALL' SMASK(HIGH(reg(S))), ’ vdia

displayallreg: PROCEDURE; et
CALL displayspace; \ ¥
CALL dlsplayuord(reg(ﬂ))- e e -0
CALL displayspace; Y JI
CALL dlsplaybyte(HIGH(rogf'l))) /* A */ o

tmp = LOW(reg(1));
CALL dlsplayspace-

CALL displaybyte(tmp); B /* F */
CALL displayspace;

CALL display(bit(tmp,7)+30h); /* S */
CALL display(bit(tmg,&)+30H); T e i
CALL display(bit(tmp,4)+30h); /i & 1
CALL dvsplay(brt(nrp,2)+30h)' [ it
CALL d1splay(b1t(tnp,0)*30h) /* C */f

DO tmp = 2 TO 4;
CALL dlsplayspace'
CALL dlsplaybyte(lllliﬁ(reg(tﬂp))) /*'B D H */
CALL displayspace;
CALL displaybyte(LOW(reg(tmp))); /* C E L */
END;
CALL dlsplayspace-
CALL dlsplaybyte(HIGH(reg(S)))' /* IM */
CALL displayspace;
CALL display(bit(reg(5),0)+30h); /* 1E */
CALL displayspace;
CALL dlsplayuord(reg(6))- /* SP */
CALL newline;
END dlsplayallreg;

/* read data to change register pair */
readreg:PROCEDURE (spec, number);
DECLARE (spec,number) BYTE;
/* 0,1,2 register byte or word */
IF spec <= 2
THEN DO;
CALL readnibble((spec AND 10b) + 2);
CALL checkdata((spec AND 10b) + 2);
IF (pass = 1)OR(pass = -1)
THEN DO;
CALL pokereg(spec,number,addr);
IF number = 5 /* set flag to set new IM */

0N
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THEN LOW(reg(5)) = LOW(reg(5))OR 1000$0000b;
END;
ELSE IF pass = 0
THEN GOTO prompt;
END;
ELSE IF spec >= 10h
THEN DO;
CALL readbit(1);
IF string(0) =
THEN GOTO prompt;
IF string(0) = 0!
THEN CALL pokereg(0, number .clearbit(reg(number),spec - 10h));
IF string(0) = 1
THEN CALL pokereg(Onimber,setbit(reg(number),spec - 10h));
END;
END readreg;

/* find register name */
findregname : PROCEDURE s
CALL skipblank;
numbyte,pass = 0;
IF string(n)<>0
THEN DO;
REPEAT;
Lou(parauord(nmbyte)) upcase(strmg(n);(/
numbyte. = numbyte + 1;n = n + 1: mﬁ(l
UNTIL(string(n) = ' ')OR(stnng(n) O)OR( ,y-!f‘ 3)ENDREPEAT;
DO WHILE numbyte < 3;
LOH(paraword(nuvbyte)) T

numbyte = numbyte + 1e -~
END; _— ’

numword, numbyte = 0; /
REPEAT; 4

IF LOW(paraword(numbyt
THEN numbyte = numby

ELSE DO;
nurbyte =0;
numword = numword
END;

UNTIL(numbyte = 3)0R(n
IF numword > LAST(regna:
THEN function = err;
ELSE pass = 1;
END;
END findregname;

1* dlsplay and read one register */
onereg!ster PROCEDURE ; —
DO n =0 TO 2; T TP
CALL dlsplay(regname(numord).char(n)_); SI—
END; ,
CALL dlsplayspace- h :;‘:' '
. '
oo

IF regspec(numword).spec =-6
THEN CALL dlsplaybyte(l.q‘,l(reg(regspec(nuword) number)));
ELSE IF regspec(numword).spec = 1 it
THEN CALL dlsplaybyte(HlGH(reg(regspec(nmuord) numbery)); 1
ELSE IF regspec(numword).spec = -
THEN CALL displayword(reg(regspec(nunuord) number));
ELSE IF regspec(numword). spec >=. 10h
THEN CALL display¢
bit(
LOH(reg(regspec(mmord) m.nber)),regspec(nunuord).spec -“10h
) + 30h
CALL newline;CALL dlsplay(ACK)-
CALL readreg(regspec(nmuord) »Spec, regspec(pumword) .number ) ;
CALL newline;
END oneregister;

/* display and read all registers */
allregister:PROCEDURE PUBLIC;
CALL disparray(. allregname)'
CALL displayallreg; -
END allregister;

/******* PROCESSOR CMND **t*tt*****************t********/
/* Input */
inputcommand: PROCEDURE PUBLIC;
CALL findaddress;CALL flnchul'
IF numword = 1 AND parauord(O) < 100h
THEN DO;
CALL saveregister;
CALL d1splaysbyte(peekport(parauord(o)))
CALL newline;
END;
ELSE functmn = err;
END inputcommand;

/* Outputcommand */
outputcommand:PROCEDURE PUBLIC;
CALL findaddress;CALL fmdbyte CALL findnul;



/*

/*

/*

IF numiord = 1 AND paraword(0) < 100h
AND numbyte = 1
THEN DO;
CALL saveregister;
CALL poEeport(parauord(O),string(O));
END;
ELSE function = err;
END outputcommand;

Register */
register:PROCEDURE PUBLIC;
CALL findregname;CALL findnul;
CALL saveregister;
IF pass = 1
THEN CALL oneregister;
ELSE CALL allregister;
CALL updatehardware;
END register;

Trace Command */
tracecommand:PROCEDURE PUBLIC;

CALL findnul;

/* execute with breakpoint at PC */

PORT8255A = HIGH(reg(0));/* out A15 - A8 */ f ,
PORT8255B = LOW(reg(0)); /* out A7 - AD */ é/
PORT8255C = 0000$0000b; /* enable GOB255 and ENESS "
CALL gopc; - —
END tracecommand; 2

Go */ _—
gocommand:PROCEDURE PUBLIC; ' |
CALL findaddress;CALL finﬁ:;}gr"
IF numword = 1 /* set new o
THEN reg(0) = paraword(0);
IF NOT bp
THEN DO;/* execute with br
PORT8255C = 0000$0001B; /* en

END; il
ELSE DO;/* execute with ; i i
PORTB255A = HIGH(breakaddpess out A1S -.5#\8 /
PORT8255B = LOW(breaka out A7 -"AD */
PORT8255C = 0000$0000b;’ /* 608255 and EN688 */
END; A i
CALL gopc; N o
END gocommand; a4 ;J&d
[REERERR SOETYARE UTILITY ***dkdskskssk **gﬁ&*%iktt*t*t@f}iﬁ&é
/* set error while find Intel hex record il—t:— —
seterror:PROCEDURE; ; e nf A
function = err; et e ——

/*

/*

/*

/*

/*

/*

GOTO prompt2; \
END seterror; -

S

4
skip blank in input-string %/
skipblank:PROCEDURE PUBLIC; !

DO WHILE string(n)=' -
n=n+1; el
END;

END skipblank;

return upper case */
upcase:PROCEDURE(char)! BYTE PUBLIC:
DECLARE char BYTE;
IF(char >= 'a')AND(char <= 'z')
THEN char_= char. -.20h;
RETURN chaf;
END upcase;

return bit value */
bit:PROCEDURE(onebyte,count) BYTE PUBLIC;
DECLARE (onebyte,count) BYTE;
RETURN (SHR(onebyte,count) AND 01b);
END bit;

set bit */

setbit:PROCEDURE (onebyte, count) BYTE PUBLIC;
DECLARE (onebyte,count) BYTE;
RETURN (onebyte OR ROL (0000$0001b, count));
END setbit;

clear bit */

clearbit:PROCEDURE(onebyte,count) BYTE PUBLIC;
DECLARE (onebyte,count) BYTE;
RETURN (onebyte AND ROL(1111$1110b, count));
END clearbit;

initialize value */

initvalue:PROCEDURE PUBLIC;
DECLARE checkstart BYTE;
/* warmstart */

=

A



CALL setrs232;
locatloncounter function,bp = 0;
lastdump = Offffh'
IF checkstart <> (NOT(LOW(.checkstart)))
THEN DO;/* coldstart */
DO n=0T0 12;
reg(n) =
END;
CALL newline;
CALL disparray(.icename);
CALL disparray(.help);
checkstart = (NOT(LOW(.checkstart)));
END;
CALL resetprocessor;
END initvalue;

/* clear string for input */
clearstring:PROCEDURE PUBLIC;
DO n = 0 TO 63;
string(n) = 0;
END;
END clearstring;

/* read input from keyboard until press RET
readstring:PROCEDURE PUBLIC'

CALL clearstring;n = 0; functlon =
REPEAT;
character = readkbd;
IF (character>=! ‘)AND(C@
THEN DO; m"'
IF n <63 /* max =
THEN DO;

CALL display(ch
string(n) = charact

n=n+1;.
END;
ELSE CALL display(BEL)
END;
IF (character-BS)AND(
THEN DO;

CALL display(BS);
CALL displayspace;
CALL display(BS);
string(n-1) =
n=n-1;
END;
1F character=ESC
THEN GOTO prompt;
UNTIL character-CR ENDREPEAT;
END readstring;

readl ine:PROCEDURE PUBLI
CALL readstring;
CALL newline;
END readline;

/* find function */
findfunction:PROCEDURE PUBLlc-
n,numword, numbyte = 0;

CALL sklpblank'
Lol w—ammwmm
THEN DO;

character = upgﬂse(strwng(n))'

1F(character >= err)AND(character <= 47

THEN funct

z::W‘%ﬁnm UNIINYAY

END flndf tion;

/* find hex value */
findhex:PROCEDURE(count) PUBLIC;
DECLARE count BYTE;
nundigit,pass,addr = 0;
DO WHILE (string(n)=' 'JOR(string(n)=',");
n=n+1;
END;
IF string(n)<>0
THEN REPEAT;
IF (string(n)>='0')AND(string(n)<='9')
OR (string(n)>='A')AND(string(n)<='F')
OR (string(n)>='a')AND(string(n)<='f')
THEN DO;
nundigit = numdigit + 1; pass = 1;
IF (string(n)>= '0')AND(str|ng(n)<-'9')
THEN digit = string(n) - 30h;
IF (str:ng(n)>='A')AND(strlng(n)<-'F')
THEN digit = string(n) - 37h;
IF (string(n)>='a')AND(string(n)<='f')
THEN digit = string(n) - 57h;
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IF numdigit <= count
THEN addr = addr * 16 + digit;
ELSE function = err;
n=n+1;
END;
UNTIL
NOT((string(n)>='0"')AND(string(n)<='9')
OR (string(n)>='A')AND(string(n)<='F!')
OR (string(n)>='a')AND(string(n)<='f'))ENDREPEAT;
END findhex;

/* return next character */
nextcharacter:PROCEDURE BYTE PUBLIC;
RETURN string(n);
END nextcharacter;

/* return begin character of next word */
beginnextword:PROCEDURE BYTE PUBLIC;
DO WHILE (string(n)=' ')OR(string(n)=',');
n=n+1;
END;
RETURN string(n);
END beginnextword; '

/* find byte */
findbyte:PROCEDURE PUBLIC; ’H:f:;’
CALL findhex(2); i
string(numbyte) = addr;
numbyte = numbyte + pass; -

ga—

/* find address */ ?ﬂﬂ,,f’f
findaddress:PROCEDURE PUBLIC
CALL findhex(4);

paraword(numword) = addr;
numword = numword + pass; 4
END findaddress;

/* find address or range */
findrange:PROCEDURE PUBLIC; ¥
CALL findaddress;
character = beginnextword
IF pass = 1 ot
THEN IF (character='L')OR(character=

THEN DO;
n=n+1; e
CALL findhex(4); ¢ i
IF (pass = 0)OR(pass = 1)AND(addr = 03
THEN function = err; T e .
paraword(numword)=paraword(nuawdrd=1) + addr = 1; -
numword = numword *ﬂass;

END; -

END findbyte; - [
|

ELSE CALL findaddress:‘l' -’
END findrange; LY

/* find string in quotation marks */
findstringinquote:PROCEDURE¢mark) PUBLIC;
DECLARE mark BYTE;
REPEAT;
n =n + 1;/*:sKipibegin mark and’get next'charactén */

IF (string(n)>=' !)AND(string(n)<7fh)AND(string(n)<>mark)

THEN DO;
string(numbyte) = string(n);
numbyte = numbyte + 1;
END;
IF string(n)=0
/* end of Lline withoutiend mank -> enrgr*/
THEN function = err;
UNTIL (string(n)=mark)OR(function = err) ENDREPEAT;
n=n+ 1;/* skip end mark */
END findstringinquote;

/* find list */
findlist:PROCEDURE PUBLIC;
REPEAT;
character = beginnextword;
IF character = 27h
/* string in single quotation marks */
THEN CALL findstringinquote(27h);
ELSE IF character = 22h
/* string in double quotation marks */
THEN CALL findstringinquote(22h);
ELSE IF character <> 0
/* a byte in hex digit form */
THEN DO;
CALL findbyte;
IF pass = 0
THEN DO;
function

[3)



END;
END;
UNTIL (string(n)=0)OR(function = err) ENDREPEAT;
END findlist;

/* find nul */
findnul :PROCEDURE PUBLIC;
IF beginnextword <> 0
THEN function = err;
IF function = err
THEN DO;
GOTO prompt2;
END;
END findnul;

readbytehyphen:PROCEDURE PUBLIC;
CALL readnibble(2);
DOn=0T02;
IF string(n) =
THEN CALL display('-');
END;
CALL newline;
END readbytehyphen;

/* read nibble */
readnibble:PROCEDURE (count) PUBLIC;
DECLARE count BYTE;

CALL clearstring;

= 0; | —

n
REPEAT; af
character = upcase(re . ’

IF(n < count) AND
( (character>='0')AND

THEN DO;
CALL dlsplay(char
string(n) = character:

n=n+1;

END;

string(n-1) =

n=n-1;

END;
IF (character=' ')
OR (character='-t)
THEN string(n) = character;
IF (character=ESC)
THEN GOTO prompt;
UNTIL (character=CR
OR (character—'k
OR (character="'

DO WHILE n <= count;

CALL displayspace;
n=n+1;

END; II)
END readnibble;

AN EN NN

=0T0 coun
strlng(n)
END;

SRR N IUAMINIAY

IF (n < count) AND
( (character='0"')
OR(character='1')
OR(character=' '))
THEN DO;
CALL display(character);
string(n) = character;
n=n+1;
END;
IF (character=BS)AND(n>0)
THEN DO;
CALL display(BS);
CALL displayspace;
CALL display(BS);

string(n-1) =
n=n-1;
END;

IF (character=ESC)
THEN GOTO prompt;
UNTIL(n=count)AND(character=' ')
OR (character=CR) ENDREPEAT;

DO WHILE n <= count;

N
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CALL displayspace;
n=n+1;
END;

END readbit;

/* check data */
checkdata:PROCEDURE(count) PUBLIC;

DECLARE count BYTE;
n=0;
CALL findhex(count);
IF (pass=0)AND(string(0)=' ')
THEN pass='+!;
IF (pass=0)AND(string(0)="'-*)
THEN pass='-';
IF (pass=1)AND(string(n)="'-*)
THEN pass=-1;
END checkdata;

/* display 16 byte from memory */
display$line:PROCEDURE PUBLIC;

CALL display$word(addr);CALL displayspace;

DO n = 0 TO Ofh ;

' J

ptr = addr + n; J

IF (n < start) OR (n > stop) ,’:,f

THEN DO; '
CALL displayspace;CALL displayspace;CALL disﬁLaysﬁ%;g;
END;

ELSE IF (n = 8) AND (n <> start) ot

THEN DO; _—
string(n) = peek(ptr); ’
CALL display("'),‘CAW byte(string(n));
END;

ELSE DO;

string(n) = peek(ptr
CALL displayspace;€
ND;

END;
CALL displayspace;CALL displayspa
DO n = 0 TO stop;

’

i€p “&;byfg(smng;n));

—_ e
ﬁL d}splsysgace,
y .

ptr = addr + n; # jf;

IF n < start Pt 3

THEN CALL displayspace; ke r A i A

ELSE IF (string(n)>=' ')AND(string(n)<7fh) . .

THEN CALL display(string(n)); e =¥ /N

ELSE CALL display('."); o T

END; s i
lastdump = ptr; _— ——
CALL newline; : ¥ T
END display$line; et s

/* display 16 byte from ryiin Intel HEX-ASCII format */
displayintelhexline:P:gggpgfﬁ—PUBLxu,

sum = stop - start + 1;

CALL display(*:');CALL display$Sbyte(sum);

ptr = addr + start; |
sum = sum + HIGH(ptr) + LOW(ptr);

S\
.

CALL display$word(ptr);CALL display('0');CALL display('0');

DO n = start TO stop;
tmp = peek(addri+m);
sum = sum + tmp;
CALL display$byte(tmp);
END;
CALL display$byte( - sum);
CALL neuwline;
END displayintelhexling;

/* read Intel hex line */
readIntelhex:PROCEDURE PUBLIC;

/* Intel HEX-ASCII format

:BCAAAATTHH.. ? ? ? ?

bl Loglod] 23 1)
A W

\ \ \__ checksum : checksum + sum = 0
X \ O\ data bytes : 2 characters per byte
\ \ \ record type: 00 = data,01 = end of file
\ \ address : first address
\ byte count : number of data bytes

data used ASCII 0,1,2,3,4,5,6,7,8,9,A,8,C,D,E,F
NUL (00) and DEL (7F) are ignored.

example
:1000000031650221650236003A6502FE01D218000D
:100010003E04D39021650234C3080021650236FFF7

: 100020003A6502FE01D233003E05D39021650234C9 |

:10003000C3200021650236003A6502FE02024B0061
: 100040003E06D39021650234C33800216502360094
:100050003A6502FE01D263003E04D390216502346A
:05006000C35000FB7617

:00000001FF

.

*** byte count in end of file record must be 00



*
f

/* wait for start of record ':' */

DO WHILE read$with$timeout <> ':!;
END;

sum = 0;

/* read byte count */

/* number of data buffer is 64 bytes */

numbyte = readdatabyte;

IF numbyte > 64

THEN CALL loaderror;

/* read address */

HIGH(addr) = readdatabyte;

LOW(addr) = readdatabyte;

/* read record type */

tmp = readdatabyte;

IF tmp = 00

THEN end$of$file = false;

ELSE IF (tmp = 01)AND(numbyte = 0)

THEN end$of$file = true;

ELSE CALL loaderror;

DO n = 1 TO numbyte;
/* fill data byte into buffer */
string(n - 1) = readdatabyte;
END;

/* checksum */

tmp = readdatabyte;

IF sum <> 0

THEN CALL loaderror; -

END readintelhex;

/* write memory */ -
wr i tememory:PROCEDURE PUBLIC; "
CALL saveregister;
DO n = 1 TO numbyte;
CALL poke(addr + n - 1
END;

END writememory; F |
/* write monitormemory */ . l'-
writemoni :PROCEDURE PUBLIC;
CALL saveregister; 4 /ﬁ{

DO n = 1 TO numbyte;
CALL pokemoni(addr + n - trii
END; .

END writemoni; !f

/* read data byte */
readdatabyte:PROCEDURE BYTE PUBLIC;
repeati:
character = read$with$timeout;
IF (character>='0')AND(character<='9')
THEN digit = character -=30h;

e

ELSE IF (character>='A!')AND(character<='F')
THEN digit = character = 37h;

ELSE IF (character<>NUL)AND(character<>DEL)
THEN CALL loaderror;
ELSE GOTO repeat1;
repeat2:

character = read$with$timeout;

IF (character>='04)AND(character<=191")

THEN digit = SHL(digit;4) + chanracter { 30hj
ELSE IF (charactep>='A')AND(character<='F')
THEN digit = SHL(digit,4) + character - 37h;
ELSE IF (character<>NUL)AND(character<>DEL)
THEN CALL%loaderror;

ELSE GOTO. repeat2;

sum = sum + digit;

RETURN digit;

END readdatabyte;

/* find data byte */

finddatabyte:PROCEDURE BYTE PUBLIC;
character = string(n);n = n + 1;
IF (character>='0')AND(character<='9")
THEN digit = character - 30h;
ELSE IF (character>='A')AND(character<='F')
THEN digit = character - 37h;
ELSE CALL seterror;
character = string(n);n = n + 1;
IF (character>='0')AND(character<='9')
THEN digit = SHL(digit,4) + character - 30h;
ELSE IF (character>='A')AND(character<='F')
THEN digit = SHL(digit,4) + character - 37h;
ELSE CALL seterror;
sum = sum + digit;
RETURN digit;
END finddatabyte;

findIntelhex:PROCEDURE PUBLIC;
IF string(n) <> ':!

nNo
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THEN CALL seterror;
n=n+1;
= 0;
/* read byte count */
numbyte = finddatabyte;
/* read address */
HIGH(addr) = finddatabyte;
LOW(addr) = finddatabyte;
/* read record type */
tmp = finddatabyte;
IF NOT(tmp = 0Oh
OR tmp = O1h AND numbyte = 0)
THEN CALL seterror;
DO tmp = 1 TO numbyte;
/* fill data byte into buffer */
string(tmp - 1) = finddatabyte;
END;
/* checksum */
tmp = finddatabyte;
IF sum <> 0
THEN CALL seterror;
END findintelhex;

/* set RS232 */
setRS232:PROCEDURE PUBLIC;
CONTROL8251 = OOH;
CONTROL8251 = OOH'
CONTROL8251 = OOH'
CONTROL8251 = LOH'
CONTROL8251 = 0100$111OB-
/* 1 stop

’* AT
/* A\

\

CONTROL8255 = 80H;

/* node 0:

PORT8255C = 0000$00118;
END setRS232;

/* wait for first character */
wait$first:PROCEDURE PUBLIC;
/*check RxRdy */
DO WHILE NOT(RxRdy);
END;
END waitfirst;

/* load error */

fmctuon err;
CALL disparray(.(endli
GOTO prompt2;
END loaderror;

/* read with time out */
read$with$timeout:P

ﬁmmm‘iwmﬂ‘ﬁ

round BYTE;
/*check Rdey */
count =

°°T:'§W@ﬁﬂ‘§m URIINYIR

THEN
round = round -
IF round = 0
THEN CALL loaderror;
END;
END;
RETURN data8251;
END read$with$timeout;

/* read ASCII from keyboard */
readkbd:PROCEDURE BYTE PUBLIC;
REPEAT;
UNTIL RxRdy ENDREPEAT;
RETURN data8251;
END readkbd;

/* display character from ASCII code */
display:PROCEDURE(chr) PUBLIC;
DECLARE chr BYTE;
REPEAT;
UNT!L TxRdy ENDREPEAT;
data8251 = chr;
END display;



/* display space */
displayspace:PROCEDURE PUBLIC;
CALL display(* *);
END displayspace;

/* display new line */
newline:PROCEDURE PUBLIC;
CALL display(CR);
CALL display(LF);
END newline;

/* display array of characters */
disparray:PROCEDURE (startaddress) PUBLIC;
DECLARE
(startaddress,count) ADDRESS,
char BYTE BASED count;
count = startaddress;
REPEAT;
CALL display(char);
count = count + 1;
UNTIL char = ETX ENDREPEAT;
END disparray; !

/* display byte in hexadecimal format *J

display$byte:PROCEDURE(onebyte) PUBLIC; - -

DECLARE onebyte BYTE;
/* display high nibble */ ~
IF SHR(onebyte,4) < 10

THEN CALL display(SHR(onebyte, 4) H 3Qh)- ﬂ
ELSE CALL display(SHR(onebyt
/* display low nibble */
IF (onebyte AND Ofh) < 10
THEN CALL display((onebyt
ELSE CALL display((oneb

):x
D ofh)f/50n);

AN p’) + 37}\) 3 &
END display$byte; ‘ e

)
/* display word in hexadecimal:for

display$word:PROCEDURE (oneword)/ PUBLIC; - 3

DECLARE oneword ADDRESS; f f

/* display high byte */

CALL display$byte(HIGH(onewor:

/* display low byte */

CALL display$byte(oneword);

END display$word;

dededededededede e e *******‘t**********ul
/ COMMAND PROCEDURE /
™ T

J201xxxx00nnce P e ey ,;n;-._',. '

-t

01 = number of data = 1 (nn
XXXX = start address

),'L
00 = record type data Pt
nn = data = number of data‘,_pb be shown
cc = checksum -
*/ |
/* read user memory */ -~
Jjmenu:zPROCEDURE ;
CALL findintelhex;CALL findnuls;
IF numbyte = 1
THEN DO;
CALL saveregister;
CALL display('z!);CALL displaySbyte(string(0));
sum = string(0) + HIGH(addr) + LOW(addr);

CALL display$word(addr);CALL dlsplay('O') CALL display(104);

DO A= 1.TO string(0);
tmp = peek(addr '+ n.- 1);
sum. = sum + tmp;
CALL displaysbyte(tmp);
END;
CALL display$byte( - sum);
CALL newline;
END;
ELSE function = err;
END jmenu;

/* write user memory */
kmenu: PROCEDURE ;
CALL findIntelhex;CALL findnul;
CALL saveregister;
CALL writememory;
END kmenu;

/* read monitor memory */
ymenu:PROCEDURE;
CALL findIntelhex;CALL findnul;
IF numbyte =
THEN DO;
CALL saveregister;
CALL display(':');CALL display$byte(string(0));
sum = string(0) + HIGH(addr) + LOW(addr);

N



CALL display$word(addr);CALL display('0');CALL display('0');
DO n = 1 TO string(0);
tmp = peekmoni(addr + n - 1);
sum = sum + tmp;
CALL display$byte(tmp);
END;
CALL displaySbyte( - sum);
CALL newline;
END;
ELSE function = err;
END ymenu;

/* write monitor memory */
zmenu:PROCEDURE;
CALL findIntelhex;CALL findnul;
CALL saveregister;
CALL writemoni;
CALL updatehardware;
END zmenu;

/* Dump */
dump: PROCEDURE ;
CALL findrange;CALL findnul;
DO CASE numword;
/* no paraword -> display 40h

bo; ‘..-h-. 4
paraword(0)=1astdump+1 T —
IF paraword(0)<0ff80h —
THEN paraword(1)=parawor
ELSE paraword(1)=0f
END;

/* 1 paraword -> dis

DO;
1F paraword(0)<0ff8
THEN paraword(1)=
ELSE paraword(1)=0fff
END;

/* 2 parawords -> di

/* 3 parawords -> error
function = err;
END;
/* display memory */
IF function <> err
THEN DO;
IF paraword(1) >= paraword
THEN DO;
CALL saveregister;
addr = paraword(0) AND Offiaﬂ;
REPEAT;
IF paraword mi&# <= 0fh
THEN start
ELSE start
IF paraword(1)-
THEN stop = par
ELSE stop = Of
CALL display$line;
= addr + 10hzf

Eui"'g‘fﬁ“ﬂfﬂ“’ﬂ W%JW‘EEWEJ’]ﬂi

ELSE functioni= err;
END » *'I

e ARNAINTUURINYIA Y

enter:PROCE
CALL fi ddress CALL findlist;CALL findnul;
IF (numword = 1)AND(numbyte = 0) /* display/enter byte by byte */
THEN DO;
CALL saveregister;
REPEAT;
CALL display$word(paraword(0));
CALL displayspace;CALL displayspace;
CALL display$byte(peek(paraword(0)));
CALL displayspace;CALL display(ACK);CALL displayspace;
/* read new data from keyboard */
CALL readbytehyphen;
CALL checkdata(2);
IF pass=1
THEN DO;
CALL poke(paraword(0),LOW(addr));
paraword(0) = paraword(0) + 1;
END;
ELSE IF pass=-1
THEN DO;
CALL poke(paraword(0),LOW(addr));
paraword(0) = paraword(0) - 1;
END;
ELSE IF pass='+!

r <= 0fh
rd(1)

no
=]
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-
THEN paraword(0) = paraword(0) + 1;
ELSE IF pass='-!'
THEN paraword(0) = paraword(0) - 1;
UNTIL pass=0 ENDREPEAT;
END;
ELSE IF numword = 1 /* enter list */
THEN DO;
CALL saveregister;
DO n = 0 TO numbyte - 1;
CALL poke(paraword(0) + n ,string(n));
END;
END;
ELSE function = err;
END enter;

/* Fill memory block with list */
fill:PROCEDURE;
CALL findrange;CALL findlist;CALL findnul;
1F (numword=2)AND(paraword(1)>=paraword(0))AND (numbyte>0)
THEN DO;
CALL saveregister;
ptr = paraword(0);n = 0;

REPEAT;
CALL pok:(ptr,string(n)): \‘Q\ //
n=n+1; s
IF n = numbyte . “j“"
T— )

THEN n = 0;

ptr = ptr + 1; - J
UNTIL(ptr - 1) parauor EPEA 1
END; ,
ELSE function = err;
END fill;

/* Load command */
load:PROCEDURE;
CALL findnul;
/* send load guide */
CALL disparray(.loadgui
/* wait for first character
CALL wait$first;
REPEAT;
/* read Intel hex line */
CALL read$intel$hex;
/* write memory */
CALL writememory;
/* send ACK */
CALL display(ACK);
UNTIL end$of$file ENDREPEAT;
nextunasm,reg(0) = addr;
/* send load ready */ =
CALL disparray(.load
END load;

/* Write */ —
write:PROCEDURE; I
CALL findrange;CALL findnul;
IF (numuord—Z)AND(parauord(1)>—parauord(0))
THEN DO;

Eﬁé&%i%?ﬂﬁif:ﬁ‘%ﬂﬂ?ﬁ“ﬂ%ﬂﬂ‘ﬁ

= paraw 0) AND OfffOh;
REPEAT H Oﬁ

W“; 5] NN ENE Y

rawo ddr <=
stop = paraword(1) - addr-
ELSE stop = Ofh;
CALL displayintelhexline;
addr = addr + 10h;
UNTIL(CARRY)
OR(addr > (paraword(1) AND OfffOh))ENDREPEAT;
CALL disparray(.intelhexend);
END;
ELSE function = err;
END write;

/******t**t******t** "Al" PROGRA" ********tit**************/
init:CALL initvalue;
prompt:CALL newline;
prompt2:

DO WHILE 1;

IF function = err

THEN DO;
CALL disparray(.error);
CALL display(NAK);
END;

ELSE CALL display(ACK);

CALL display('>*);

Do

~1



CALL readline;

CALL findfunction; 279
IF function <> 0

THEN DO CASE function - '3a';

,' /* @ error */

CALL assemble; /* A assemble */

CALL breakpoint; /* B breakpoint */

CALL clearbreakpoint; /* C clearbreakpoint */
CALL dump; /* D dump */

CALL enter; /* E enter */

CALL fill; /* F-fill */

CALL gocommand; /* G go */

Do;

CALL disparray(.help);
CALL newline;

END; /* H help menu */
CALL inputcommand; /* 1 input */
CALL j$menu; /* J menu */
CALL k$menu; /* K menu */
CALL load; /* L load */
function = err; /* M error */
function = err; /* N
CALL outputcommand; /* O
function = err; /*P
function = err; /* Q
CALL register; /*R

function = err;
CALL tracecommand;
CALL unassemble;
function = err;
CALL write;
CALL resetprocessor;
CALL y$menu;
CALL z$menu;
END;
END;
END main8085;

X
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T85.PLM

table:DO;
$NOLIST

DECLARE

mnemonic(82) STRUCTURE(char(4) BYTE) PUBLIC DATA(
$INCLUDE (mnemonic.t85)

),
operand(20) STRUCTURE(char(3) BYTE) PUBLIC DATA(
$INCLUDE (operand. t85)

),
insopc(246) BYTE PUBLIC DATA(
$INCLUDE(insopc.t85)

)
" insmne(246) BYTE PUBLIC DATA(
$INCLUDE(insmne. t85)

),
insopr(246) STRUCTURE(opr(2) BYTE) PUBLIC DATA(
$INCLUDE(insopr.t85)

)
" insbyte(246) BYTE PUBLIC DATA(
SINCLUDE(insbyte. t85)
),
mneinsptr(82) BYTE PUBLIC DATA(
$INCLUDE(mne-ins.t85)

),
opcinsptr(256) BYTE PUBLIC DATA(
$INCLUDE(opc-ins.t85)

);
END table;

. Y
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/*OCEH,*/2, /*
J*0BFH,*/1, /*
/*08BH,*/1,/*
/*089H,*/1,/*
J*08AH,*/1, /*
/*08BH,*/1, /*
/*08CH,*/1, /*
/*08DH,*/1, /*
/*0BEH,*/1, /*
/*087H,*/1, /*
/*080H,*/1, /*
/*0B1H,*/1, /*
J*082H,*/1, /*
/*083H,*/1, /*
J*0B4H,*/1, /*
/*085H,*/1, /*
/*086H,*/1, /*
J*0C6H,*/2, /*
J*OATH,*/1, /*
/*OAOH, */1, /*
J*OATH,*/1, /*
J*OR2H,*/1, /*
J*OA3H,*/1, /*
J*OAGH,*/1, /*
J*OASH,*/1, /*
J*OR6H,*/1, /*
J*0E6H,*/2,/*
/*OCDH,*/3, /*
/*ODCH, */3, /*
J*OFCH, */3, /*
J*02FH,*/1, /*
/*03FH,*/1, /*
J*0BFH,*/1,/*
/*0B8H,*/1,/*
/*0BOH,*/1, /*
/*0BAH,*/1, /*
/*0BBH,*/1, /*
/*0BCH,*/1,/*
/*0BDH,*/1, /*
/*OBEH,*/1, /*
/*OD4H, */3, /*
J*0C4H, */3, /*
J*OF4H,*/3, /*
/*0ECH, */3, /*
J*OFEH,*/2, /*
J*OELH,*/3, /*
/*0CCH,*/3, /*
J*02TH,*/1,/*
J*O09H,*/1, /*
J*019H,*/1, /*
J*029H,*/1, /*
J*039H,*/1, /*
/*03DH,*/1, /*
/*005H,*/1, /*
/*00DH, */1, /*
J*015H, %71, /*
J*01DH,*/1,/*
J*025H,*/1, /*
/*02DH,*/1, /*
J*035H,*/1, /*
/*00BH,*/1,/*
/*01BH,*/1,/*
J%02BH,*/1,/%
J*03BH,*/1,/*
J*OF3H,*/1, /*
/*OFBH,*/1, /%
J*076H,*/1, /*
/*ODBH, */2, /*
/*03CH, */1, /*
/*004H,*/1, /*
J*00CH,*/1, /*
J*014H,*/1, /*
/*01CH,*/1,/*
J*024H,%/1, /*
J*02CH,*/1, /*
J*034H,%/1,/*
J*003H,*/1,/*
J*013H,*/1,/*
J*023H,%/1,/*
J*033H,%/1, /*
/*ODAH,*/3, /*
J*OFAH,*/3, /*
/*0C3H,*/3, /*
/*0D2H,*/3, /*
/*0C2H,*/3, /*
J*OF2H,*/3, /*
/*OEAH,*/3, /*
J*OE2H,*/3, /*
/*OCAH,*/3, /*
/*03AH,*/3, /*

ACI
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADI
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANI
CALL
cc
CM
CMA
CMC
CMP
CMP
CMP

CMP
CMP
CMP
CNC
CNZ
cp

CPE
CcPl
cpPO
cz

DAA
DAD
DAD
DAD
DAD
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCX
DCX
DCX
DCX
DI

EI

HLT
IN

INR
INR
INR
INR
INR
INR
INR
INR
INX
INX
INX
INX
Jc

JM

JMP
JNC
JNZ
JP

JPE
JPO
Jz

LDA

o
o
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/*00AH,*/1,/*
/*01AH,*/1,/*
/*02AH,*/3, /*
/*001H,*/3, /*
/*011H,*/3,/*
/*021H,*/3,/*
/*031H,*/3,/*
/*O7FH,*/1,/*
/*078H,*/1,/*
/*O79H,*/1,/*
/*O7AH,*/1,/*
/*07BH,*/1,/*
/*07CH,*/1,/*
/*O7DH,*/1,/*
/*OTEH,*/1,/*
/*04TH, */1,/*
/*04OH,*/1,/*
/*041H'*/11/*
/*042H,*/1,/*
/*043H,*/1,/*
/*WH:*/1 ,/*
/*045H,*/1,/*
/*O4L6H,*/1,/*
/*O4FH,*/1,/*
/*048H,*/1,/*
/*049H,*/1,/*
/*04AH,*/1,/*
/*O4BH,*/1,/*
/*04CH,*/1,/*
/*04DH,*/1,/*
/*0LEH,*/1,/*
/*057H,*/1,/*
/*050H,*/1,/*
/*051H,*/1,/*
/*052H,*/1,/*
/*053H,*/1,/*
/*054H,*/1,/*
/*055H,*/1,/*
/*056H,%*/1,/*
/*O5FH,*/1,/*
/*058H,*/1,/*
/*059H,*/1,/*
/*05AH,*/1,/*
/*05BH,*/1,/*
/*05CH,*/1,/*
/*05DH, */1,/*
/*O0SEH,*/1,/*
/*067H,*/1,/*
/*060H,*/1,/*
/*061H,*/1,/*
/*062H,*/1,/*
/*063H,%/1,/*
/*064H,*/1,/*
/*065H,*/1,/*
/*066H,*/1, /*
/*06FH,*/1,/*
/*068H,*/1,/*
/*069H,*/1,/*
/*06AH,*/1,/*
/*06BH,*/1,/*
/*06CH,*/1,/*
/*06DH,*/1,/*
/*06EH,*/1,/*
/*077H,*/1,/*
/*070H,*/1, /¥
/*071H,*/1,/%
/*072H,%/1,/*
/*073H,*/1,/*
/*074H,*/1,/*
/*075H,*/1,/*
/*03EH,*/2,/*
/*006H,*/2,/*
/*00EH,*/2,/*
/*016H,*/2,/*
/*01EH,*/2,/*
/*026H,*/2,/*
/*02EH,*/2,/*
/*036H,*/2,/*
/*000H,*/1,/*
/*OB7H,*/1,/*
/*0BOH,*/1,/*
/*0B1H,*/1,/*
/*0B2H,*/1,/*
/*OB3H,*/1,/*
/*O0B4H,*/1,/*
/*OBSH,*/1,/*
/*0B6H,*/1,/*
/*OF6H,*/2,/*
/*OD3H,*/2,/*
/*0ESH,*/1,/*
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ORA
ORA
ORA
ORA
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PCHL

B */
D */
0000
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8, 0000
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H,0000
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/*0C1H,*/1,/*
/*0D1H,*/1,/*
/*OE1H,*/1,/*
/*OF1H,*/1,/*
/*0C5H,*/1,/*
/*0D5H,*/1,/*
/*O0ESH,*/1,/*
/*OFSH,*/1,/*
/*017H,*/1,/*
/*01FH,*/1,/*
/*0D8H,*/1,/*
/*0C9H,*/1,/*
/*020H,*/1,/*
/*007H,*/1,/*
/*OF8H,*/1,/*
/*0DOH,*/1, /*
/*0COH,*/1,/*
/*OFOH,*/1,/*
/*OE8H,*/1,/*
/*OEOH,*/1,/*
/*00FH,*/1,/*
/*OC7H,*/1,/*
/*OCFH,*/1,/*
/*0D7H,*/1,/*
/*ODFH,*/1,/*
/*0E7H,*/1,/*
/*0EFH,*/1,/*
J*OF7H,*/1,/*
/*OFFH,*/1,/*
/*0C8H,*/1,/*
/*09FH,*/1,/*
/*098H,*/1,/*
/*099",*/1,/*
/*09AH,*/1,/*
/*09BH,*/1, /*
/*09CH,*/1,/*
/*090H,*/1,/*
/*09EH,*/1,/*
/*ODEH,*/2,/*
/*022H,*/3,/*
/*030H,*/1,/*
/*0F9H,*/1,/*
/*032H,*/3,/*
/*002H,*/1,/*
/*012H,*/1,/*
/*037H,*/1,/*
/*097H,*/1,/*
/*090H,*/1,/*
/*091H,*/1,/*
/*092H,*/1,/*
/*093H,*/1,/*
/*094H,*/1,/*
/*095H,*/1,/*
/*096H,*/1,/*
/*0D6H,*/2,/*
/*OEBH,*/1,/*
/*O0AFH,*/1,/*
/*0A8H,*/1,/*
/*0A9H,*/1,/*
/*0AAH,*/1,/*
/*0ABH,*/1,/*
/*OACH,*/1,/*
/*OADH,*/1,/*
/*0AEH,*/1,/*

A ’*'ﬁf*%m ﬁ\‘iﬂ‘im URIINYAY

POP B */
POP D */
POP H */
POP  PSW */
PUSH B */
PUSH D */
PUSH H */
PUSH PSW */
RAL */

RAR */

RC */

RET */

RIM */

RLC */

RM */

RNC */

RNZ */

RP */

RPE */

RPO */

RRC */

RST 0 */
RST 1 %/
RST 2 */
RST 3 */
RST &4 */
RST 5 */
RST 6 */
RST 7 */
RZ */

SBB A */
SBB B */
SBB C */
SBB D */
SBB E */
SBB H */
SBB L */
SBB M */
SBI 00 */
SHLD 0000 */
SIM */

SPHL */

STA 0000 */
STAX B */
STAX D */
STC */

SUB A */
SuB B */
SUB C */
SUB D */
SUB E */
SUB H */
SUB L */
SUB M */
SUl 00 */
XCHG */

XRA A */
XRA B */
XRA
wsmwa
XRA

XRA

XRA

XRA



ACI
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADD
ADD
ADD
ADD

ADD
ADD
ADI
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANI
CALL
cc

CMC
CMP
CMP
CMpP
CMP
CMP
CMP
CMP
CMP
CNC
CNZ
cP

CPE
CP1
CpPO
cz

DAA
DAD
DAD
DAD
DAD
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCX
DCX
DCX
DCX
DI

EI

HLT

INR
INR
INR
INR
INR
INR
INR
INR
INX
INX
INX
INX
JC

JM

JMP
JNC
JNZ
JP

JPE
JPO
JZ

LDA

.~ & =

* * ¥
r NSNS
-

* * ¥ * %
NNNNNNSNNNNNSNNSNNSNNSNSS
~ s 8 s o

* *
~

* * *
~ = =

* % %
ENICNICNREN

*

* * %
NNNNNNSNNSN
~ s o ow

EramMOO®PUCIr-TMOO®>PICr-=MOO>T

*

gzawxrzmanu>gzuw\mmu‘mnnmxr:manw>\\mmmu‘

>»o

DDDDDEQIN&%:UN!I‘:MQGW

ﬂuﬂanW§WEWﬂi
ammnmumwmaa

INSMNE. T85

284



LDAX */40,
LDAX */40,
LHLD */41,

LXI

LXI

LXI

LXI

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
MoV
MOV
MoV
MOV
MOV
MoV
MOV
MoV
MoV
MoV
MoV
MoV
MOV
MoV
MOV
MoV
MOV
MOV
MoV
MoV
MoV
MOV
MoV
MOV
MoV
MoV
MoV
MOV
MoV
MoV
MoV
MoV
MoV
MOV
L)
MoV
MoV
MoV
MoV
MOV
MoV
MoV
MOV
MoV
MOV
MOV
MoV
MOV
MoV
MoV
MVI

MVI

MVI

MVI

MVI

MVI

MVI

MVI

NOP
ORA
ORA
ORA
ORA
ORA
ORA
ORA
ORA
ORI

out

*/42,
*/42,

*/48

PCHL */49,

/t
/t
/l
/*
/*
/'k
/t

i /*

/*
/*

. I*

/t
/*

i L*

/*

*
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POP
POP
POP
POP
PUSH
PUSH
PUSH
PUSH
RAL
RAR
RC
RET
RIM
RLC
RM
RNC
RNZ
RP
RPE
RPO
RRC
RST
RST
RST
RST
RST
RST
RST
RST
RZ
SBB
SBB
SBB
SBB
SBB
SBB
SBB
SBB
SBI
SHLD
SIM
SPHL
STA
STAX
STAX
STC
suB
suB
SuB
suB
SuB
SuB
SuB
sus
Sul
XCHG
XRA
XRA
XRA
XRA
XRA
XRA
XRA
XRA
XRI
XTHL

*/52, /* */
*/53, /* */
*/5[.' /* */
*/55, [* */
*/56, J* */
*/ST, /* */
*/58, /* */
*/59, /* */
t/w' /* */
*/61, J* */
*/62, /* */
*I“' /* */
*/64‘ /* */
*/65, /* 0 */
*/65, /* 1 */
*/65, /% 2 */
*/65, /* 3 */
*/65, /* 4 */
*/65, /* 5 */
*/65, /* 6 */
*/65, /* 7 */
*/66‘ J* */
*/67, /* A */
*/67, /* B */
*/67» /* C */
*/67, /* D */
*/67, /* E */
*/67, /* H */
*/67, /* L */
*/67‘ /* M t/
*168 /* b 'l'/
*/69 /* a t/
*/70 I* */
*/71 /* */
t/n' /* a */
*/73, /* B */
t/n' I* D *I
1174' /* */
*/75' /* A */
*/75’ /* B */
*/T75, /* C */
*/75' /* D */
*/75' /* E t/
*/751 /* H */ —
S % L *f f N
*/75, /* M */
*/76, /* b */
A, 5 *f
*/78' /* A
*/78' It B
*/78, /* C
*/78, /* D
*/78, /* E
*/n—l /t H
*/78, L
78,
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DCX

HIR
INR
INR
INR
INR
INR
INR

INR -

INX
INX
INX
INX
Jc

JM

JMP
JNC
JNZ
JP

JPE
JPO
Jz

LDA
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O0AH, /* LDAX B */
01AH, /* LDAX D */
02AH, /* LHLD a */

001H, /* LXI B,a */
011H, /* LXI D,a */
021H, /* LXI H,a */
031H, /* LXI SP,a */
O7FH, /* MOV A,A */
078H, /* MOV A,B */
079H, /* MOV A,C */
O7AH, /* MOV A,D */
O7BH, /* MOV A,E */
O7CH, /* MOV A,H */
O7DH, /* MOV A,L */
O7EH, /* MOV A,M */
047H, /* MOV B,A */
040H, /* MOV B,B */
041H, /* MOV B,C */
042H, /* MOV B,D */
043H, /* MOV B,E */
044H, /* MOV B,H */
045H, /* MOV B,L */
046H, /* MOV B,M */
O4FH, /* MOV C,A */
048H, /* MOV C,B */
049H, /* MOV C,C */
04AH, /* MOV C,D */
04BH, /* MOV C,E */
04CH, /* MOV C,H */
04DH, /* MOV C,L */
O4EH, /* MOV C,M */
057H, /* MOV D,A */
050H, /* MOV D,B */
051H, /* MOV D,C */
052H, /* MOV D,D */
053H, /* MOV D,E */
054H, /* MOV D,H */
055H, /* MOV D,L */
056H, /* MOV D,M */
OSFH, /* MOV E,A */
058H, /* MOV E,B */
059H, /* MOV E,C */
05AH, /* MOV E,D */
05BH, /* MOV E,E */
OSCH, /* MOV E,H */
0SDH, /* MOV E,L */
OSEH, /* MOV E,M */
067H, /* MOV  H,A */
060H, /* MOV H,B */
061H, /* MOV H,C */
062H, /* MOV  H,D */
063H, /* MOV H,E */
064H, /* MOV  H,H */
065H, /* MOV  H,L */
066H, /* MOV  H,M */
06FH, /* MOV L,A */
068H, /* MOV L,B :/
069H, /* MOV L,C */
06AH, /* MOV L,D * ‘a s
06BH, /* MOV L,E EJ ﬂj
06CH, /* MOV L,H L |
06DH, /: MOV L,L tﬁj' b |-
06EH, /* MOV LM
O77H, /* MOV M,A */ ¢ = o/
070H, /* MO p
O71H, 7 WQ@*, aq
072H, /* MOV ' M,D' */
073H, /* MOV CIM,E */
074H, /* MOV M, H */
075H, /* MOV M,L */
03EH, /* MVI A,b */
006H, /* MVI B,b */
00EH, /* MVI C,b */
016H, /* MVI D,b */
01EH, /* MVI E,b */
026H, /* MVI  H,b */
02EH, /* MVI L,b */
036H, /* MVI M,b */
000H, /* NOP */
OB7H, /* ORA A */
OBOH, /* ORA B */
0B1H, /* ORA C */
0B2H, /* ORA D */
0B3H, /* ORA E */
0B4H, /* ORA H */
OBSH, /* ORA L */
OB6H, /* ORA M */
OF6H, /* ORI b */
OD3H, /* OUT b */

*

~

OESH, /* PCHL



OC1H,
OD1H,
OE1H,
OF1H,
OC5H,
OD5H,
OESH,
OF5H,
017H,
01FH,
OD8H,
OCSH,
020H,
007H,
OF8H,
ODOH,
OCOH,
OFOH,
OE8H,
OEOH,
OOFH,
OC7H,
OCFH,
OD7H,
ODFH,

 OE7H,
OEFH,
OFT7H,
OFFH,
0C8H,
09FH,
098H,
095H,
09AH,
09BH,
09CH,
09DH,
09EH,
ODEH,
022H,
030H,
OFSH,
032H,
002H,
012H,
037H,
097H,
090H,
091H,
092H,
093H,
094H,
095H,
096H,
O0D6H,
OEBH,
OAFH,
OA8H,
OA%H,
OAAH,
OABH,
OACH,
OADH,
OAEH,
OEEH,
OE3H

POP B */
POP D */
POP H */
POP  PSW */
PUSH B */
PUSH D */
PUSH H */
PUSH PSW */
RAL */

RAR */

RC */

RET */
RIM */
RLC */

RM */

RNC  */

RNZ */

RP */

RPE */
RPO */
RRC */

RST 0 */
RST 1 */
RST 2 */
RST 3 */
RST 4 */
RST 5 */
RST 6 */
RST 7 */
RZ */

SBB A */
SBB B */
SBB C */
SBB D */
SBB E */
SBB H */
SBB L */
SBB M */
SBI b */
SHLD a */
SIM */
SPHL */
STA a */
STAX B */
STAX D */
STC */

SUB A */
SUB B */
SUB C */
SUB D */
SUB E */
SUB H */
SUB L */
SUB M */
sul b */
XCHG */
XRA A */
XRA B */
XRA C */
i 79
XRA E
XRA H

XRA L

5 TUUAINGAY



ACI
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADI
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANI
CALL
cc

CMC
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CNC
CNZ
cp

CPE
CPI
CcPO
cz

DAA
DAD
DAD
DAD
DAD
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCX
DCX
DCX
DCX
DI

El

HLT
IN

INR
INR
INR
INR
INR
INR
INR
INR
INX
INX
INX
INX
Jc

JM

JMP
JNC
JNZ
JP

JPE
JPO
Jz

LDA
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~
0
N
(=)
0y

*/15,0,
*/16,0,
*/20,0,
*/19,0,
*/19,0,
*/19,0,

lol

lol
*/9,0,
*/10,0,
*/11,0,
*/12,0,
*/13,0,
*/14,0,
*/15,0,
*/16,0,
*/19,0,
*/19,0,
*/19,0,
*/19,0,
*/20,0,
*/19,0,
*/19,0,

*/0,0,

B */10,0,
D */12,0,
H */14,0,

*
*

mnu'mmmmzr:monw>a;mmmo‘xr~=monw

SP */18,0,
*/9,0,

*/10,0,
*/11,0,
*/12,0,
*/13,0,
*/14,0,

*/12,0,
*/14,0,

SP_*/
*/
AANIRINT
*/0,0
*120,0,
*/9,0,
*/10,0,
*/11,0,
*/12,0,
*/13,0,
*/14,0,
*/15,0,
*/16,0,
*/10,0,
*/12,0,
*/14,0,
*/18,0,
*/19,0,
*/19,0,
*/19,0,
*/19,0,
*/19,0,
*/19,0,
*/19,0,
*/19,0,
*/19,0,
*/19,0,
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LDAX
LDAX
LHLD
LXI
LXI
LXI
LXI
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

- ~

-

N EEEE Y
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MoV
MOV
MOV
MoV
MOV
MoV
MoV
Mov
MOV
MoV
MOV
Mov
MoV
MOV
MOV
MoV
MoV
MOV
Mov
MoV
MoV
MoV
MOV
Mov
MoV
MOV
MOV
MoV
MOV
MoV
MoV
MoV
MoV
MOV
MoV
MOV
MOV
MoV

N I I I I I R R
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MoV
MoV
MOV
MoV
MOV
MOV
MoV
MVI
MVI
MVI
MVI
MVI
MVI
MVI

MVI

NOP
ORA
ORA
ORA
ORA
ORA
ORA
ORA
ORA
ORI

L N T e
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*/10,0,
*/12,0,

*/19,0,

*/10, /* a */19,
*/12, /* a */19,
*/14, /* a */19,
, */18, /* a */19,

*/9, /* A */9,

*/10, /* A */9,
*/10, /* B */10,
*/10, /* C */11,
*/10, /* D */12,
*/10, /* E */13,
*/10, /* H */14,
*/10, /* L */15,
*/10, /* M */16,
*/11, /* A */9,
*/11, /* B */10,
*/11, /* C */11,
*/11, /* D */12,
*/11, /* E */13, J
*/11, /% H */14,
*/11, /* L */15,
*/11, /* M */16,
*/12, /* A */9,
*/12, /* B */10, \
*/12, /* € */11, |
*/12, /* D */12,
*/12, /* E */13, L
*/12, /* K */14, 4
*/12, /* L */15, :
*/12, /* M */16,
*/13, /* A */9, Y
*/13, /* B */10, d
*/13, /* C */11, it
*/13, /* D */12, =
*/13, /* E */13, </
*/13, /* H */14, —
*/13, /* L */15, 2l
*/13, /* M */16, £
*/14, /* A */9, =
*/14, /* B */10, fn

c

D

E

H

L

M

A

B

c

D

E

H

¢

M

A

B

c

D

E

H

L

/
*/9, /* b */20,

*/10, /*
*/11, /*
*112, /*
*/13, /*
*/14, /*
*/15, /*
*/16, /*

-~
0y

»
~
o
N
o
N

B
Cc
D
E */13,
H
L
M

*/10,
*/11,
*/12,

*/14,
*/15,
*/16,

*/15,

b */20,
b */20,
b */20,
b */20,
b */20,
b */20,
b */20,

291



22RREREEEERENR

/* RM
/* RNC
/* RNZ
/* RP
/* RPE
/* RPO
/* RRC
/* RST
/* RST
/* RST
/* RST
/* RST
/* RST
/* RST
/* RST
/* RZ
/* SBB
/* SBB
/* SBB
/* SBB
/* SBB
/* SBB
/* SBB
/* SBB
/* SBI
/* SHLD
/* SIM
/* SPHL
/* STA
/* STAX
/* STAX
/* STC
/* sus

/* sus

/* suB
/* suB
/* suB
/* sul
/* XCHG
/* XRA
/* XRA
/* XRA
/* XRA
/* XRA
/* XRA
/* XRA
/* XRA
/* XRI
/* XTHL

B */10,0,
D */12,0,
H */14,0,
PSW */17,0,
B */10,0,
D */12,0,
H */14,0,
PSW */17,0,
*/0,0,
*/0,0,

*

*/15 0
*/16,0,
*/20,0,

o
-
o

*79,0,
*/10,0,

ﬂ‘lJEJ’J‘VIEJVIﬁWEJ’]ﬂ‘i

*/o‘a&mmnizu URIANYIAY
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NVONOWVNHAWN =

MNE-INS.T85

ACI */ 1

CNC */,41

CNZ */,42

P */,43

CPE */,4b

CP1 */,45

CPO */,46

CzZ */,47

DAA */,48

DAD */,49

DCR */,53

DCX */,61

DI */,65

El */,66

HLT */,67

IN */,68

INR */,69

INX */,77

Jc */,81

M */,82

JMP */,83

INC */,84

INZ */,85

P */,86

JPE */,87

JPO */,88

Jz */,89

LDA */,90

LDAX*/,91

LHLD*/,93

LXI */,9%

MOV */,98

MVI */,161
NOP */,169
ORA */,170
ORI */,178
oUT */,179
PCHL*/,180
POP */,181
PUSH*/, 185
RAL */,189
RAR */,190
RC */,191
RET */,192
RIM */,193
RLC */,194
RM */ 195
RNE *

Eﬁifii?éﬂuﬂ’ﬂ’ltmﬁwmﬂ‘i

RPO */,200
RRC */,201

ssﬁl’W’]ﬂﬁﬂ‘iﬂJ UA1AINYA Y

SBI * 2
SHLD*

SIM */, 221
SPHL*/, 222
STA *7,223
STAX*/, 224
STC */,226
SUB */,227
SUI */,235
XCHG*/, 236
XRA */,237
XRI */,245
XTHL*/ 246
DB */,0
W */,0

293



294

3
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“ & 8=

'CNC
‘CNZ
‘cp
'CPE
‘CPI
‘CPO
ez
'DAA
'DAD
‘DCR
'DCX
'DI
‘El
'HLT
'IN
'INR
VINX
'Jc
'JM
' JMP
'JNC
'JNZ
'JP
'JPE
'JPO
'JzZ
'LDA
'LDAX',
'LHLD*,
'LXI !
MOV
'MVI

! ]
1
.
[
.
NOP *,
[
.
1
J
’

- meE m E e Em E e meEeEmeEemeEmemeEm e e Emem ke mE e m® = & @2 & & &
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'ORA
ORI
lw‘r 1
'PCHLY,
POP 1,
"PUSH",
IRAL 1
'RAR
'RC
'RET
RIN
RLC
'RM
'RNC
'RNZ
‘RP
'RPE
RPO
'RRC
'RST
"RZ
'$8B
'S8
'SHLD'
ISIN 1,
'SPHLY,
ISTA ¥,
ISTAX',
STC *,
SUB ¢,
ST G
'XCHG*,
lm l
Iml l
XTHL® .
IDB L]
lw I'
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OPC-INS.TE&5

169,/* 00 NOP =/
94,/* 01 00 00 LXI  B,0000 */
224,/* 02 STAX B */
77,/ 03 INX B */
70,/* 04 INR B */
54,/* 05 DCR B */
162,/* 06 00 MVI  B,00 */
194,/* 07 RLC */
0,/* 08 */
49,/* 09 DAD B */
91,/* OA LDAX B */
61,/ 0B DCX B b 4
71,/* OC INN C */
55,/* 0D DCR C */
163,/* OE 00 MVI C,00 */
201,/* OF RRC
0,/* 10
95,/* 11 00 00 LXI
225,/* 12 STAX
78,/* 13 INX
72,/ 14 INR
56,/* 15 DCR
164,/* 16 00 MVI
189,/* 17 RAL
0,/ 18
50,/* 19 DAD
92,/* 1A LDAX
62,/* 1B DCX
B./*% 1¢ INR
57,/* 1D DCR
165,/* 1E 00 MVI
190,/* 1F RAR
193,/* 20 RIM

96,/* 21 00 00 LXI
220,/* 22 00 00 SHLD

79,/* 23 INX
7h,/* 2 INR
58,/* 25 DCR
166,/* 26 00 MVI
48,/* 27 DAA
0,/* 28
51,/* 29 DAD
93,/* 2A 00 00 LHLD
63,/* 28 DCX
75,/* 2C INR
59,/* 2D DCR
167,/* 2E 00 MVI
31,/* 2F CMA
221,/% 30 SIM
97,/* 31 00 00 LXI
223,/* 32 00 00 STA
80,/* 33 INX
76,/* 34 INR
60,/* 35 DCR
168,/* 36 00 MVI
226,/*% 37 sTC
0,/* 38

90,/* 3A 00 00

1) ﬁﬂﬁﬁwﬂwswaﬁﬂi

53,/* 3D

161,/* 3E 0 n A 00

32 /* 3F

107,/* 40

108,/* 41

109,/* 42

110,/* 43 B,E

111,/* 44 nov B,H l
112,/* 45 MOV B,L */
13,/* 46 MOV B,M */
106,/* 47 MOV  B,A */
115,/* 48 MOV C,B */
116 /* 49 MoV C,C * .
17./% 4A MoV c,D */
118,/* 4B MOV C,E */
119,/* 4C MOV  C,H */
120,/* 4D MOV C,L */
121,/* 4E MOV C,M */
114,/* 4F MOV C,A */
123,/* 50 MOV  D,B */
124,/* 51 MOV D,C *
125,/* 52 MOV D,D %7
126,/* 53 MOV D,E */
127,/* 54 MOV D,H */.
128,/* 55 MOV D,L */
129,/* 56 MOV DM */
122,/* 57 MOV D,A */
131,/* 58 MOV E,B */
132,/* 59 MOV E,C */

Qo
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IR

q

MOV
MoV
MOV
MoV
MOV
MOV
MoV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
MOV
MOV
HLT
MoV
MOV
Mov
MOV
MOV
MoV
Mov
MoV
MoV
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC
SuUB
sus
suB

guﬂawﬂwswsﬁﬂﬁ

SBB

B ﬂﬁm URIINYIAY

SBB
SBB
SBB
SBB
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
XRA
XRA
XRA
XRA
XRA
XRA
XRA
XRA
ORA
ORA
ORA
ORA
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St na i M i st v

B4
B5

B7
B9
BA
BB
BC
BE
BF
co
c1
C2 00 00
C3 00 00
C4 00 00

Cé6 00

CA 00 00
cC 00 00

CD 00 00
CE 00

D2 00 00

D4 00 00

DA 00 00
DC 00 00

E2 00 00
E4 00 00

DI
F&4 0
F5
Fé6 00 OR

gggIIIegsEs

~
=
N
w o 8w >PErrTMOO®>»>Xrrx
g8
8 o
oo

P o000

RST

RM

SPHL

JM 0000
El

CM 0000
cPI 00
RST 7

*

SN INY 1A
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7* 19
/2
/% 3%/
7% &xy
1* 5%/
I* 6*/
% PoF
/* 8%/
/* 9/
/*10%7
P41

S /*12%/

F*13%/
7*14%/
/*15%/
/*16%/
%174/
/*18*/
1*19%/
/*20%/

OPERAND.T85
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