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ABSTRACT

The thesis mentions to application for moving alphabet. Use by Z-180 controller.
The project is consist of LED increase voltage which have ability vertical and horizontal
direction scan. The LEDs are used total 24 x 144 pieces. It can show message movement
changing in both Thai and English moving alphabet specialeffect -fash. Scoll, pull and

control moving message which them have quality approvement.
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000001 0000
000002 0000
000003 0001
000004 0003
000005 0005
000006 0007
000007 0009
000008 0012
000009 0000
000010 0000
000011 0000 21000
000012 0003 00
000013 0004 2B
000014 0005 7C
000015.0006 BS
000016 0007 20FA
0000170009
000018 0009 3E00
000019 000B ED3938

000020 000E ED3939
000021 0011 ED393A
000022 0014

000023 0014 31FF80
000024 0017

000025 0017 OE8F
000026 0019 3E80
000027 001B ED79
000028 001D OESF
000029 001F ED79
000030 0021

000031 0021

000032 0021 3E08
000033 0023 ED3903
000034 0026 3E64
000035 0028 ED3901
000036 002B

000037 002B

000038 002B

000039 002B 3E00
000040 002D ED3905
000041 0038

000042 0038 C33B00
000043 003B

STRAT:
STARTI:

EQU CNTLAO,1

EQU CNTLBO,3

EQU STATO,5

EQU TDRO,7

EQU RDRO,9

EQU NDSP,18D
POWER UP

LD HL,0
NOP
DEC HL
LD AH
OR L

JR NZ,STARTI1

INIT:

LD A0

OUTO (38H),A ;SET COMMON & BANK BASE

REGITERS

OUTO (39H),A ;POINT TO 0000H

OUTO (3AH),A
LD SP,80FFH

LD C,8FH
LD A,80H
OuT (C),A
LD C,9FH
OUT (C),A

STARD:

LD A8

; SET STACK TO RAM

; 8255 #1
; SET ALL PORT AS OUTPUT

; 8255 #2

OUTO0 (CNTLBO0),A ; 2400 BAUD AT 12.288 MHZ

LD A,64H

OUTO (CNTLAO),A ; ENABLE TX,RX,START

; 8 BIT DATA
; 1 STOP BIT

LD A0

OUTO (STATO),A

ORG 0038H
JP MAIN

« 3 3k ke 2 ok ok o o ok ok ok o ok o ok o o o o o ok 3k o oo o ok ok ok ok ok ok ok ok ok o Ak ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok e ok ok ok ok ok ok o ok ok ok ok ok ok sk kok

000044 003B
000045 003B
000046 003B
000047 003B 0600
000048 003D
000049 003D 0E00
000050 003F 78
000051 0040 04
000052 0041 D39D
000053 0043 D39C
000054 0045 D38C

MAIN:

LOOPO:

LD B,0

LD C,0
LD AB
INCB
OUT (9DH),A
OUT (9CH),A
OUT (8CH),A



o

000055 0047 FE18 CP 24
000056 0049 2002 JR NZ,LOOPI
000057 004B 0600 LD B,0
000058 004D LOOPI:

000059 004D 3E00 LD A,0H
000060 004F ED79 OUT (C),A
000061 0051 0C INC C
000062 0052 3E12 LD A,18
000063 0054 B9 CPC
000064 0055 20F6 JR NZ,LOOPI
000065 0057 CD5C00 CALL DELAY
000066 005A 18E1 JR LOOPO
000067 005C

000068 005C

000069 005C

000070 005C

000071 005C -

000072 005C

000073 005C DELAY:

000074 005C F5 PUSH AF
000075 005D E5 PUSH HL
000076 005E 210400 LD HL,04H
000077 0061 LPDL:

000078 0061 2B DEC HL
000079 0062 7D LD AL
000080 0063 B4 OR H
000081 0064 20FB JR NZ,LPDL
000082 0066 E1 POP HL
000083 0067 F1 POP AF
000084 0068 C9 RET
000085 0069

000086 3500 ORG 3500H

000087 3500 1716151413121110 TSL: DB 17H,16H,15H,14H,13H,12H,11H,10H

000088 3508 OFOEODOCOB0A0908
000089 3510 0706050403020100
000090 3518 ;

000091 3518 00000000600000 1TBL

000092 3520 3010101010101038
000093 3528 0000000000000000
000094 3530

000095 3530 000000000000003C
000096 3538 420202040810207E
000097 3540 0000000000000000
000098 3548

000099 3548 000000000000003C
000100 3550 4202021C0202423C
000101 3558 0000000000000000
000102 3560

000103 3560 0000000000000004
000104 3568 0C14244484FE0404
000105 3570 0000000000000000
000106 3578

000107 3578 00000000000000FC
000108 3580 8080F88402028478
000109 3588 0000000000000000
000110 3590

000111 3590 000000000000001C
000112 3598 2040407C4242423C
000113 35A0 0000000000000000
000114 3500
000115 3500

.DB 0FH,0EH,0DH,0CH,0BH,0AH,09H,08H
.DB 07H,06H,05H,04H,03H,02H,01 H,00H

:DB 00H,00H,00H,00H,00H,00H,00H,10H;1
.DB 30H,10H,10H,10H,10H,10H,10H,38H
.DB 00H,00H,00H,00H,00H,00H,00H,00H

DB 00H,00H,00H,00H,00H,00H,00H,3CH;2

.DB 42H,02H,02H,04H,08H,10H,20H,7EH

.DB 00H,00H,00H,00H,00H,00H,00H,00H

DB 00H,00H,00H,00H,00H,00H,00H,3CH;3
.DB 42H,02H,02H,1CH,02H,02H,42H,3CH
.DB 00H,00H,00H,00H,00H,00H,00H,00H

DB 00H,00H,00H,00H,00H,00H,00H,04H;4
DB 0CH,14H,24H,44H,84H,0FEH,04H,04H
DB 00H,00H,00H,00H,00H,00H,00H,00H

DB 00H,00H,00H,00H,00H,00H,00H,0FCH;5
DB 80H,80H,0F8H,84H,02H,02H,84H,78H
DB 00H,00H,00H,00H,00H,00H,00H,00H

DB 00H,00H,00H,00H,00H,00H,00H, 1CH;6
DB 20H,40H,40H,7CH,42H,42H,42H,3CH
DB 00H,00H,00H,00H,00H,00H,00H,00H

ORG 3500H



” omm

000116 3500
000117 8200
000118 8200
000119 8200 00
000120 8201

CNTLAO =0001
CNTLBO =0003
DELAY =005C
INIT  =0009
LOOPO =003D
LOOP1 =004D
LPDL =0061
MAIN =003B
NDSP =0012
RDRO  =0009
ROWSCAN =8200
STARD =0021
STARTI =0003
STATO =0005
STRAT =0000
TBL =35I8
TDRO =0007
TSL  =3500

ORG 8200H
ROWSCAN: .DB 0
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000001 0000

000002 0000

000003 0001

000004 0003

000005 0005

000006 0007

000007 0009

000008 0012

000009 0000

000010 0000

000011 0000 210000
000012 0003 00
000013 0004 2B
000014 0005 7C
000015 0006 BS
000016 0007 20FA
000017 0009

000018 0009 3E00
000019 000B ED3938
REGITERS

000020 000E ED3939
000021 0011 ED393A
000022 0014

000023 0014 31FF80
000024 0017

000025 0017 OESF
000026 0019 3E80
000027 001B ED79
000028 001D OE9F
000029 001F ED79
000030 0021

000031 0021

000032 0021 3E08
000033 0023 ED3903
000034 0026 3E64
000035 0028 ED3901
000036 002B

000037 002B

000038 002B

000039 002B 3E00
000040 002D ED3905
000041 0038

000042 0038 C33B00
000043 003B

STRAT:
STARTI:

INIT:

STARD:

.EQU CNTLAO,1

.EQU CNTLBO0,3
EQU STATO0,5
EQU TDRO,7
EQU RDRO,9
.EQU NDSP, 18D
: POWER UP

LD HL,0
NOP

DEC HL

LD AH

OR L

JR NZ,STARTI

LD A,
OUTO (38H),A;SET COMMON & BANK BASE

OUTO (39H),A :POINT TO 0000H
OUTO (3AH),A ;
LD SP,80FFH ;SET STACK TO RAM
LD C,8FH
LD A,80H
OuT (O),A
LD C,9FH
OuT (0),A

; 8255 #1
; SET ALL PORT AS OUTPUT

; 8255 #2

LD A8
OUTO (CNTLBO),A ; 2400 BAUD AT 12.288 MHZ
LD A,64H
OUTO (CNTLAO),A ; ENABLE TX,RX,START
; 8 BIT DATA
; 1 STOP BIT

LD A0
OUTO (STAT0),A

ORG 0038H

JP MAIN

+ 36 3 36 e ok o o ok ok o ko ok ok 3 ok ok ok 3k ok ok ko ok ok ok ko i ki 3 ki a3 Ak 3 ok o o ok ok ok ok ok ok ak ok ok 3 3k sk ok ok ok sk ok Ak K sk o ok ok ok o koK ok ok ok
’

000044 003B
000045 003B
000046 003B
000047 003B 0E00
000048 003D 1E01
000049 003F 1608
000050 0041 210400
000051 0044 0600
000052 0046 78
000053 0047 D38C
000054 0049 7B
000055 004A 2F

MAIN:

LOOP2:

CALL CLS

LDE,0IH
LD D,8

LOOP1: LD HL,04H

LOOP:

LD B,0

LD A,B

OUT (8CH),A
LD A,E

CPL



000056 004B ED79
000057 004D 04
000058 004E 3E18
000059 0050 B8
000060 0051 20F3
000061 0053 2B
000062 0054 7D
000063 0055 B4
000064 0056 20EE
000065 0058 CB23
000066 005A 15
000067 005B 20E4
000068 005D
000069 005D 0600
000070 005F 78
000071 0060 D39D
000072 0062 D39C
000073 0064 3E00
000074 0066 2F
000075 0067 ED79
000076 0069 04
000077 006A 3E18
000078 006C B8
000079 006D 20F0
000080 006F
000081 006F 0C
000082 0070 3E12
000083 0072 B9
000084 0073 20C8

000085 0075 C33B00

000086 0078
000087 0078

000088 0078 0102040810204080 TABLE: . DB01H,02H,04H,08H,10H,20H,40H,80H,00H

0080 00

CNTLAO =0001
CNTLBO =0003
INIT =0009

LOOP =0046
LOOP1 =0041
LOOP2 =003D
LOOP3 =005F
MAIN =003B
NDSP =0012
RDRO =0009
STARD =0021
START1 =0003
STATO =0005
STRAT =0000
TABLE =0078
TDRO =0007

LOOP3:

OUT (C),A
INCB

LD A,24
CPB

JR NZ,LOOP
DEC HL
LDAL
ORH

JR NZ,LOOP
SLAE

DEC D

JR NZ,LOOP1

LDB,0
LD.A,B

OUT (9DH),A
OUT (9CH),A
LD A,00H
CPL

OUT (C),A
INCB

LD A,24
CPB

JR NZ,LOOP3

INCC

LD A,18

CpPC
JR NZ,LOOP2
JP MAIN
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000001 0000
000002 0000
000003 0000
000004 0001
000005 0003
000006 0005
000007 0007
000008 0009
000009 000C
000010 0000
000011 0010
000012 000C
000013 000D
000014 000E
000015 000F
000016 O0FF
000017 0000
000018 0011
000019 0000
000020 80FF
000021 0000
000022 0014
000023 03E8
000024 0000
000025 0000
000026 008C
000027 009D
000028 009E
000029 008F
000030 009F
000031 0000
000032 0003
000033 0018
000034 0012
000035 01B0
000036 0018
000037 0012
000038 0000
000039 0038
000040 0039
000041 003A
000042 0000
000043 0001
000044 0002
000045 0001
000046 0002
000047 0000
000048 001B
000049 0004
000050 000D
000051 001E
000052 001A
000053 0018
000054 0019
000055 0002
000056 0005
000057 0003
000058 0006

.EQU TCR,10H

.EQU CNTLAGO,1
.EQU CNTLBO0,3
.EQU STATO0,5
.EQU TDRO,7
EQU RDRO,9

EQU NDSP,12

; CONTROL COUNTER
.EQU TMDROL,0CH ;

.EQU TMDROH,0DH ;

.EQU RLDROL,0EH ;

.EQU RLDROH,0FH.

EQU DELAYSCAN,OFFH  ;

.EQU DINTSCAN,0 ;
.EQU EINTSCAN,011H ;

.EQU SYSSTACK,80FFH

.EQU DELAYMIN,20

.EQU DELAYMID, 1000

.EQU DELAYMAX,00

.EQU PORTROW,8CH
.EQU INKEY,9DH
.EQU CLRKEY,9EH

.EQU CTPORT1,8FH ; CONTROL PORT OF8255#1
.EQU CTPORT2,9FH ; CONTROL PORT OF8255#2

.EQU OVER_COL,3
EQU MAXROW,24
.EQU MAXCOL,144/8

.EQU PAGESIZE, MAXCOL*MAXROW

EQU CHARSIZE,24 ; CHARACTER SIZE IS 24 BYTE
EQU ROWBYTE, 18

.EQU CBR,38H
.EQU BBR_39H

.EQU CBAR,3AH

.EQU FONTCOMM,01
.EQU FONTCHAR,02

.EQU MODEMOVE,01
.EQU MODEEDIT,02

; MODE MOVE OR RUN
; MODE EDIT OR INPUT

.EQU ESC,27

.EQU DEL,04

.EQU ENTER,13 ;0AH
.EQU KLEFT,30
.EQU KRIGHT,26

EQU KUP,24
.EQU KDN,25
.EQU KHOME,2
.EQU KEND,5
.EQU KPGUP,3
.EQU KPGDN,6



000059 0008

000060 0000

000061 0000

000062 0000

000063 0000 210000
000064 0003 00
000065 0004 2B
000066 0005 7C
000067 0006 B5
000068 0007 20FA
000069 0009

000070 0009 F3
000071 000A 3E00
000072 000C ED3938
REGITERS

000073 000F ED3939
000074 0012 ED393A
000075 0015

000076 0015 31FF80
000077 0018

000078 0018

000079 0018 3E80
000080 001A D38F
000081 001C 3E82
000082 001E

000083 001E D39F
000084 0020

000085 0020 C39900
000086 0023

.EQU KBKSP,8

; POWER UP

STRAT: LD HL,0

STARTI1: NOP
DEC HL
LD AH
OR L
JR NZ,STARTI

INIT:

DI

LD A0

OUTO0 (CBR),A ;SET COMMON & BANK BASE

OUTO (BBR),A ;POINT TO 0000H

OUTO0 (CBAR),A ;

LD SP,SYSSTACK ; SET SYSTEM STACK TO RAM

; 8255 #1
LD A,80H
OUT (CTPORTI1),A
LD A,82H

; 8255 #2

; SET ALL PORTS AS OUTPUT

OUT (CTPORT2),A ; SET PORT B AS INPUT

JP MAIN

« 3fe ke o afe o o ke e 3k e o ke o o ok o o ofe o s ok o s ke e o e o ok 3k o o e ke o o e e o ok o o e e o ke o o 3k ok ok ok e o 3k ke ke o ok ke ok ks ok ke o ok o o ke o o ok ok ok
b

000087 0038
000088 0038
000089 0038 F3
000090 0039
000091 0039 F5
000092 003A C5
000093 003B D5
000094 003C ES5
000095 003D DDES5
000096 003F FDES
000097 0041
000098 0041
000099 0041 C36800
000100 0066
000101 0066 ED45
000102 0068
000103 0068 2AB189
000104 006B 0612
000105 006D OE11
000106 006F 3EFF
000107 0071 D38C
000108 0073
000109 0073 7E
000110 0074 2F
000111 0075 ED79
000112 0077 23
000113 06078 0D
000114 0079 10F8
000115 007B
000116 007B
000117 007B 3AB089

ORG 0038H

SCANDISP:

CONTI:

DI

PUSH AF
PUSH BC
PUSH DE
PUSH HL
PUSH IX
PUSHIY

JP CONTI
ORG 0066H
RETN

LD HL,(ADDSCAN)
LD B,18
LD C,17
LD A,0FFH
OUT (PORTROW),A

;64 +17

SCANI:

LD A,HL)
CPL

OuUT (C),A
INC HL
DEC C
DINZ SCANI

LD A,(ROWSCAN)

; TBL



000118 007E 3D
000119 007F D38C
000120 0081 2005
000121 0083

000122 0083 3E18
000123 0085 214081
000124 0088

000125 0088 32B089
000126 008B 22B189
000127 008E

000128 008E

000129 008E FDE1
000130 0090 DDE1
000131 0092 E1
000132 0093 D1
000133 0094 C1
000134 0095 F1
000135 0096 FB
000136 0097 ED4D
000137 0099

000138 0099

000139 0099 3E18
000140 009B 32B089
000141 009E 214081
000142 00A1 22B189
000143 00A4

000144 00A4 3EFF
000145 00A6 D38C
000146 00A8

000147 00A8

000148 00A8 ED56
000149 00AA FB
000150 00AB CDEC04
000151 00AE 21DCO5
000152 00B1 22BF89
000153 00B4

000154 00B4 CDF700
000155 00B7

000156 00B7

000157 00B7

000158 00B7 214081
000159 00BA 22C389
000160 00BD

000161 00BD

000162 00BD

000163 00BD

000164 00BD

000165 00BD

000166 00BD 3AE98C
000167 00CO FEO1
000168 00C2 C4DB00
000169 00C5 21C589
000170 00C8 22B989
000171 00CB 3E01
000172 00CD 32E98C
000173 00DO

000174 00DO

000175 00D0 CD1E02
000176 00D3

000177 00D3 CD3A03
000178 00D6 CDB405

DEC A
OUT (PORTROW),A
JRNZ,SCAN2

LD A24
LD HL,PAGEX

SCAN2:

LD (ROWSCAN),A
LD (ADDSCAN),HL

ENDSCAN:

W ws W s e e

POPIY
POP IX
POP HL
POP DE
POP BC
POP AF
EI
RETI

MAIN:

LD A,24

LD (ROWSCAN),A
LD HL,PAGEX

LD (ADDSCAN),HL

LD A,0FFH
OUT (PORTROW),A

IM1

EI
CALL CLEARALL
LD HL,1500
LD (CRMPRG),HL

CALL RESETKEY

LD IX,PRG1+4
LD HL,PAGEX
LD (PAGEPUT),HL
CALL WRITESTR
LD IX,PRG2+4
LD HL,PAGEY
LD (PAGEPUT),HL
CALL WRITESTR
CALL WRITEMES
LD A,(BOOT)
CP1
CALL NZ,INITPRG
LD HL,MPRG
LD (PTPRG),HL
LD A,1
LD (BOOT),A

STILL:

CALL EDITPRG

RUNRUN:

CALL RUNMODE
CALL DELAYM



000179 00D9 18F5
000180 00DB

000181 00DB
000182 00DB
000183 00DB 21DF05
000184 00DE 11C589
000185 00E1 010C00
000186 00E4 EDBO
000187 00E6 110800
000188 00ES 21C589
000189 00EC 22BB89
000190 00EF 22B989
000191 00F2 19
000192 00F3 22BD89
000193 00F6

000194 00F6 C9
000195 00F7

000196 O0F7

000197 00F7 3E01
000198 00F9 D39E
000199 00FB 00
000200 00FC 00
000201 00FD 00
000202 OOFE 00
000203 OOFF 00
000204 0100

000205 0100 CD0401
000206 0103 C9
000207 0104

000208 0104

000209 0104

000210 0104

000211 0104 3E00
000212 0106 D39E
000213 0108 00
000214 0109 00
000215 010A 00
000216 010B 3E80
000217 010D D39E
000218 010F C9
000219 0110

000220 0110

000221 0110

000222 0110 CD0401
000223 0113

000224 0113 DB9D
000225 0115 FEOO
000226 0117 28FA
000227 0119 FEF8
000228 011B 28F6
000229 011D

000230 011D C9
000231 O011E

000232 011E

000233 O11E 2AB989

000234 0121 7E
000235 0122 FEO!
000236 0124 CA1E02
000237 0127 110400
000238 012A EDS52

JR STILL

;#*++*+X INPUTING & EDITINGFUNCTIONS*****s*%x
INITPRG:

LD HL,ORGPRG
LD DE,MPRG

LD BC,12

LDIR

LD DE,8
LD HL,MPRG
LD (STPRG),HL
LD (PTPRG),HL

ADD HL,DE
LD (ENDPRG),HL

RET

RESETKEY:

LD A,01H
OUT (CLRKEY),A
NOP
NOP
NOP
NOP -
NOP
CALL DELA

CALL CLEARKEY
RET

CLEARKEY:

LD A0

OUT (CLRKEY),A
NOP

NOP

NOP

LD A,080H

OUT (CLRKEY),A
RET

GETKEY:

CALL CLEARKEY

LPGETKEY:

IN A,(INKEY)
CPO

JR Z,LPGETKEY
CP OF8H

JR Z,LPGETKEY

RET

FLEFT:
LD HL,(PTPRG) ;IF ((PTPRG) !=START
PROGRAM ) PTPRG =4;
LD A,(HL)
CP1
JP Z,LPEDIT
LD DE4
SBC HL,DE



000239 012C 22B989
000240 012F C31E02
000241 0132
000242 0132
000243 0132 2AB989

000244 0135 7E
000245 0136 FE02
000246 0138 CA1EQ2
000247 013B 110400
000248 O13E 19
000249 013F 22B989
000250 0142 C31E02
000251 0145

000252 0145

000253 0145 21C589
000254 0148 22B989
000255 014B C31E02
000256 014E

000257 014E

000258 014E 2ABD89
000259 0151 110400
000260 0154 ED52
000261 0156 22B989
000262 0159 C31E02
000263 015C

000264 015C

000265 015C

000266 015C ES
000267 015D D5
000268 015E 2AB989
000269 0161 110400
000270 0164 19
000271 0165 22B989
000272 0168 D1
000273 0169 E1
000274 016A C9
000275 016B

000276 016B

000277 016B ES5
000278 016C D5
000279 016D 2AB989
000280 0170 110400
000281 0173 ED52
000282 0175 22B989
000283 0178 D1
000284 0179 E1
000285 017A C9
000286 017B

000287 017B

000288 017B

000289 017B 2AB989
000290 017E 7E
000291 O17F FEO1
000292 0181 CA1EQ2
000293 0184 FEO02
000294 0186 CA1E02
000295 0189 CD9202
000296 018C CD6BO01
000297 018F C31E02
000298 0192

LD (PTPRG),HL
JP LPEDIT

FRIGHT:

LD HL,(PTPRG) ; IF ((PTPRG) != END
PROGRAM ) PTPRG +=4

LD A,(HL)

Cp2
JP Z,LPEDIT
LD DE4

ADD HL,DE
LD (PTPRG),HL
JP LPEDIT

FHOME:

LD HL,MPRG
LD (PTPRG),HL
JP LPEDIT

FEND:

LD HL,(ENDPRG)

LD DE 4

SBC HL,DE
LD (PTPRG),HL
JP LPEDIT

INCPTPRG:

PUSH HL
PUSH DE
LD HL,(PTPRG)
LD DE,4
ADD HL,DE
LD (PTPRG),HL
POP DE
POP HL
RET

DECPTPRG:

FBKSP:

PUSH HL
PUSH DE
LD HL,(PTPRG)
LD DE4
SBC HL,DE
LD (PTPRG),HL
POP DE
POP HL
RET

LD HL,(PTPRG)
LD A,(HL)
CP Ol

JP Z,LPEDIT
CP 02

JP Z,LPEDIT

CALL DELETECHAR
CALL DECPTPRG

JP LPEDIT

?

; PTPRG = ENDPRG - 4



000299 0192 PUTCOMM:

000300 0192 3E03 LD A,03 ; SHOW [COM] CHARACTER

000301 0194 32E78C LD (ASCI),A

000302 0197 3E01 LD AFONTCOMM ;

000303 0199 32E88C LD (FONT),A ;

000304 019C 2AB989 LD HL,(PTPRG)

000305 019F 7E LD A,(HL) ; OVER THAN COMMAND 1
AND 2, CAN INSERT

000306 01A0 FEO2 CP2 ; 2 IS END COMMAND (])

000307 01A2 CA1502 JP Z ENDPUTCOM ;

000308 01A5

000309 01A5 110400 LD DE 4

000310 01A8 19 ADD HL,DE

000311 01A9 22B989 LD (PTPRG),HL

000312 01AC CDC002 CALL INSERTCHAR

000313 01AF 2ABD89 LD HL,(ENDPRG)

000314 01B2 19 ADD HL,DE

000315 01B3 22BD89 LD (ENDPRG),HL

000316 01B6 214081 LD HL,PAGEX

000317 01B9 CD7005 CALL CLEARPG

000318 01BC CDEC02 CALL WRITEMES

000319 01BF

000320 01BF CD1001 CALL GETKEY

000321 01C2 FE18 CP KUP

000322 01C4 2008 JR NZNOUP

000323 01C6 3E04 LD A4

000324 01C8 32E78C LD (ASCII),A

000325 01CB C3EF01 JP PUTC1

000326 01CE

000327 01CE NOUP:

000328 01CE FE19 CP KDN

000329 01DO0 2008 JR NZ,NODN

000330 01D2 3E05 LD A5

000331 01D4 32E78C LD (ASCII),A

000332 01D7 C3EF01 JP PUTC1

000333 01DA

000334 01DA NODN:

000335 01DA FE1E CP KLEFT

000336 01DC 2008 JR NZNOLF

000337 01DE 3E06 LD A6

000338 01E0 32E78C LD (ASCII),A

000339 01E3 C3EF01 JP PUTC1

000340 01E6

000341 01E6 NOLF:

000342 01E6 FE1A CP KRIGHT

000343 01E8 2015 JRNZNORT

000344 01EA 3E07 LD A7

000345 01EC 32E78C LD (ASCID,A

000346 01EF

000347 O1EF PUTCI:

000348 O1EF ; CALL DELETECHAR

000349 01EF ; CALL INSERTCHAR

000350 01EF DD2AB989 LD IX,(PTPRG)

000351 01F3 DD7700 LD (IX+0),A

000352 01F6 3AE88C LD A,(FONT)

000353 01F9 DD7701 LD (IX+1),A

000354 01FC C31502 JP ENDPUTCOMM

000355 O1FF

000356 01FF NORT:

000357 01FF CD9202 CALL DELETECHAR

000358 0202 2AB989 LD HL,(PTPRG)



000359 0205 110400
000360 0208 ED52
000361 020A 22B989
000362 020D 2ABD89
(00363 0210 EDS2
000364 0212 22BD89
000365 0215

000366 0215

000367 0215

000368 0215 C31E02
000369 0218

000370 0218

000371 0218

000372 0218

000373 0218 CDDBO00
000374 021B C31E02
000375 021E .
000376 021E

000377 021E

000378 021E

000379 021E

000380 021E 214081
000381 0221 CD7005
000382 0224

000383 0224 CDECO02
000384 0227

000385 0227 CD1001
000386 022A

000387 022A FEIB
000388 022C CA9201
000389 022F FEO4
000390 0231 CA8CO02
000391 0234 FEOD
000392 0236 CA6202
000393 0239 FE1E
000394 023B CA1EO01
000395 023E FE1A
000396 0240 CA3201
000397 0243 FE02
000398 0245 CA4501
000399 0248 FEO5
000400 024A CA4EO01
000401 024D FEO03
000402 024F CA1802
000403 0252 FE06
000404 0254 CA1802
000405 0257 FEO8
000406 0259 CA7BO1
000407 025C

000408 025C CD6702
000409 025F C31E02
000410 0262

000411 0262

000412 0262 E1l
000413 0263 C3D300
000414 0266 C9
000415 0267

000416 0267

000417 0267

000418 0267 32E78C
000419 026A 3E02

LD DE,4
SBC HL,DE
LD (PTPRG),HL
LD HL,(ENDPRG)
SBC HL,DE
LD (ENDPRG),HL

ENDPUTCOMM:

¢+ JPLPEDIT
FPGUP:

FPGDN:
CALL INITPRG
JP LPEDIT

;EDIT/INPUT PROGRAM
EDITPRG:

LPEDIT:
LD HL,PAGEX
CALL CLEARPG

CALL WRITEMES
CALL GETKEY

CP ESC

JP Z,PUTCOMM
CP DEL

JP Z,DELCHAR
CP ENTER

JP Z, ENDEDIT
CP KLEFT

JP ZFLEFT
CP KRIGHT

JP Z,FRIGHT
CP KHOME

JP ZFHOME
CP KEND

JP ZFEND
CP KPGUP

JP Z,FPGUP
CP KPGDN

JP Z,FPGDN
CP KBKSP

JP Z FBKSP

CALL INSERT
JP LPEDIT

ENDEDIT:

POP HL
JP RUNRUN
RET

INSERT:

LD (ASCID),A
LD A,FONTCHAR



e

-

000420 026C 32E88C LD (FONT),A

000421 026F 2AB989 LD HL,(PTPRG)
000422 0272 7E LD A,(HL) ; OVER THAN COMMAND 1 AND 2, CAN
INSERT

000423 0273 FE02 CP2 ; 1 IS START COMMAND
000424 0275 2814 JR ZENDINST ;2 IS END COMMAND
000425 0277

000426 0277 110400 LD DE,4

000427 027A 19 ADD HL,DE

000428 027B 22B989 LD (PTPRG),HL
000429 027E CDC002 CALL INSERTCHAR
000430 0281 2ABD89 LD HL,(ENDPRG)
000431 0284 19 ADD HL,DE

000432 0285 22BD89 LD (ENDPRG),HL
000433 0288 C31E02 JP LPEDIT

000434 028B

000435 028B ENDINST:

000436 028B

000437 028B C9 RET

000438 028C

000439 028C, DELCHAR:

000440 028C CD9202 CALL DELETECHAR
000441 028F C31E02 JP LPEDIT

000442 0292

000443 0292

000444 0292 ;DELETE CHARACTER FROM MPRG
000445 0292 ;INPUT : PTPRG

000446 0292 ;OUTPUT : MPRG

000447 0292 DELETECHAR:

000448 0292 F5 PUSH AF

000449 0293 C5 PUSHBC

000450 0294 D5 PUSH DE

000451 0295 ES PUSH HL

000452 0296

000453 0296 2ABD89 LD HL,(ENDPRG)
000454 0299 ED5BB989 LD DE,(PTPRG)
000455 029D 1A LD A,(DE)

000456 029E FEO1 CP 01

000457 02A0 2819 JR Z,DELCHI

000458 02A2 FE02 CP 02

000459 02A4 2815 JR Z,DELCHI

000460 02A6

000461 02A6 EDS2 SBC HL,DE

000462 02A8 4D LDC,L

000463 02A9 44 LDB,H

000464 02AA 210400 LD HL,4

000465 02AD 19 ADD HL,DE

000466 02AE EDBO LDIR

000467 02B0

000468 02B0 2ABDS89 LD HL,(ENDPRG)
000469 02B3 110400 LD DE.4

000470 02B6 ED52 SBC HL,DE

000471 02B8 22BD89 LD (ENDPRG),HL
000472 02BB DELCHI:

000473 02BB E1 POP HL

000474 02BC D1 POP DE

000475 02BD CI POP BC

000476 02BE F1 POP AF

000477 02BF C9 RET

000478 02C0

000479 02C0



000480 02C0
000481 02C0

000482 02C0 ;INSERT CHARACTER TO MPRG
000483 02C0 ;INPUT : PTPRG, ASCII, FONT
000484 02C0 ;OUTPUT : MPRG

000485 02C0 INSERTCHAR:

000486 02CO F5 PUSH AF

000487 02C1 C5 PUSH BC

000488 02C2 D5 PUSH DE

000489 02C3 ES5 PUSH HL

000490 02C4

000491 02C4 ED5BBDS89 LD DE,(ENDPRG)
000492 02C8 D5 PUSH DE

000493 02C9 210400 LD HL .4
000494 02CC 19 ADD HL,DE

000495 02CD EB EX DE,HL

000496 02CE ED4BB989 LD BC,(PTPRG)
000497 02D2 ED42 SBC HL,BC

000498 02D4 4D LDCL

000499 02D5 44 LDB,H

000500 02D6 E1 POP HL

000501 02D7

000502 02D7 EDBS LDDR

000503 02D9

000504 02D9 3AE78C LD A,(ASCII)
000505 02DC 77 LD (HL),A

000506 02DD 23 INCHL

000507 02DE 3AE88C LD A,(FONT)
000508 02E1 77 LD (HL),A

000509 02E2 23 INC HL

000510 02E3 3E00 LD A0

000511 O2E5 77 LD (HL),A

000512 O2E6 77 LD (HL),A

000513 02E7

000514 02E7 E1 POP HL

000515 02E8 D1 POP DE

000516 02E9 C1 POP BC

000517 02EA F1 POP AF

000518 02EB C9 RET

000519 02EC

000520 02EC

000521 02EC ;WRITE STRING TO PAGE ON EDIT/INPUT MODE
000522 02EC ;INPUT : PTPRG

000523 02EC ;OUTPUT : PAGEX

000524 02EC

000525 02EC WRITEMES:

000526 02EC F5 PUSH AF

000527 02ED C5 PUSH BC

000528 02EE D5 PUSH DE

000529 02EF E5 PUSH HL

000530 02F0 CD9BO0S5 CALL TESTSCAN
000531 02F3

000532 02F3 DD2AB989 LD IX,(PTPRG)
000533 02F7 OE11 LD C,17

000534 02F9 LPWRM:

000535 02F9 DD7EO1 LD A,(IX+1)
000536 02FC 32E88C LD (FONT),A
000537 02FF DD5600 LD D,(IX+0)
000538 0302 CD4905 CALL PUTCH

000539 0305



000540 0305 DD7E00

LD A,(IX+0) ; ASCII =01 IS USED BY COMMAND

START ONLY

000541 0308 FEO1 CP FONTCOMM
000542 030A 2811 JR Z,STOPWR

000543 030C

000544 030C 0D DECC

000545 030D 3EFF LD A,0FFH

000546 030F B9 CpC

000547 0310 280B JR Z,STOPWR

000548 0312

000549 0312

000550 0312

000551 0312 DD2B DECIX

000552 0314 DD2B DECIX .
000553 0316 DD2B DECIX

000554 0318 DD2B DEC IX

000555 031A C3F902 JP LPWRM
000556 031D

000557 031D STOPWR:

000558 031D FB El

000559 031E E1 POP HL

000560 031F D1 POP DE

000561 0320 C1 POP BC

000562 0321 F1 POP AF

000563 0322 C9 RET

000564 0323

000565 0323

000566 0323

000567 0323

000568 0323

000569 0323

000570 0323

000571 0323 IR X MOVING FUNCTIONS***** %%
000572 0323

000573 0323 FINDCOMR:

000574 0323 110400 LD DE4

000575 0326 DD2AB989 LD IX,(PTPRG)
000576 032A LPFCR:

000577 032A DD7E01 LD A,(IX+1)
000578 032D FEO1 CP FONTCOMM
000579 032F 2804 JR Z,ENDFCR

000580 0331 DD19 ADD IX,DE

000581 0333 18F5 JR LPFCR

000582 0335 ENDFCR:

000583 0335 DD22B989 LD (PTPRG),IX
000584 0339 C9 RET

000585 033A

000586 033A

000587 033A RUNMODE:

000588 033A CDEC04 . CALL CLEARALL
000589 033D 21C589 LD HL,MPRG
000590 0340 22B989 LD (PTPRG),HL
000591 0343

000592 0343 NEXT:

000593 0343 3AES8C LD A,(MODE)
000594 0346 FE0O CPO

000595 0348 CO RET NZ

000596 0349 CD5C01 CALL INCPTPRG
000597 034C 2AB989 LD HL,(PTPRG)
000598 034F 22B789 LD (RUNPRG),HL
000599 0352 CD2303 CALL FINDCOMR



000600 0355 DD2AB789 LD IX,(RUNPRG)
000601 0359 21F082 LD HL,PAGEY

000602 035C 22C389 LD (PAGEPUT),HL
000603 035F CD1105 CALL WRITESTR
000604 0362 DD2AB989 LD IX,(PTPRG)
000605 0366 DD7EO01 LD A,(IX+1)
000606 0369 FEOI1 CP FONTCOMM

000607 036B C24303 JP NZ,NEXT
000608 036E DD7E00 LD A,(IX+0)
000609 0371 FE02 CP 02

000610 0373 CA3A03 JP ZRUNMODE
000611 0376 FE04 CP 04

000612 0378 2006 JR NZ,NO04

000613 037A CDF503 CALL SHIFTUP
000614 037D C34303 JP NEXT"
000615 0380

000616 0380 NOO04:

000617 0380 FEO5 CP 05

000618 0382 2006 JR NZ,NOO05

000619 0384 CDA103 CALL SHIFTDN
0006200387 C34303 JP NEXT

000621 038A

000622 038A NOO05:

000623 038A FE06 CP 06

000624 038C 2006 JR NZ,NO06

000625 038E CD4604 CALL SHIFTLEFT
000626 0391 C34303 JP NEXT
000627 0394

000628 0394 NOO06:

000629 0394 FEO7 CP 07

000630 0396 2006 JR NZ,NOOQ7

000631 0398 CD5A04 CALL SHIFTRIGHT
000632 039B C34303 JP NEXT

000633 039E

000634 039E NOO07:

000635 039E

000636 039E NEXT2:

000637 039E C34303 JP NEXT

000638 03A1

000639 03A1

000640 03A1 ;SHIFT DOWN

000641 03A1 SHIFTDN:

000642 03A1 CD9B05 CALL TESTSCAN
000643 03A4 0618 LD BMAXROW

000644 03A6 LPSTDN:

000645 03A6 CDB803 CALL RTDNIL
000646 03A9 CDA405 CALL DELA
000647 03AC 3AES8C LD A,(MODE)
000648 03AF FE00 CPO

000649 03B1 CO RET NZ

000650 03B2 10F2 DINZ LPSTDN

000651 03B4 CDB405 CALL DELAYM
000652 03B7 C9 RET

000653 03B8

000654 03B8

000655 03B8 ;ROTATE DOWN 1 LINE

000656 03B8 ;INPUT

000657 03B8 RTDNIL:

000658 03B8 F5 PUSH AF

000659 03B9 C5 PUSH BC

000660 03BA D5 PUSH DE
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000661 03BB E5
000662 03BC

000663 03BC 21F082
000664 03BF 112281
000665 03C2 011200
000666 03C5 EDBS8
000667 03C7

000668 03C7 11F082
000669 03CA 21DES82
000670 03CD 019E01
000671 03D0 EDBS
000672 03D2

000673 03D2 115281
000674 03D5 21A084
000675 03D8 011200
000676 03DB EDBS
000677 03DD
000678 03DD 11A084
000679 03E0 218E84
000680 03E3 019E01
000681 03E6 EDBS
000682 03E8

000683 03E8 212281
000684 03EB 011200
000685 03EE EDBS8
000686 03F0

000687 03F0 El
000688 03F1 D1
000689 03F2 C1
000690 03F3 F1
000691 03F4 C9
000692 03F5

000693 03F5

000694 03F5

000695 03F5

000696 03F5

000697 03F5

000698 03F5 CD9B05
000699 03F8 0618
000700 03FA

000701 03FA CD0C04
000702 03FD CDA405
000703 0400 3AES8C
000704 0403 FE0O
000705 0405 CO
000706 0406 10F2
000707 0408 CDB405
000708 040B C9
000709 040C

000710 040C

000711 040C

000712 040C

000713 040C

000714 040C F5
000715 040D C5
000716 040E D5
000717 040F ES
000718 0410

000719 0410 214081
000720 0413 111081
000721 0416 011200

PUSH HL

LD HL,PAGEX+PAGESIZE

LD DE,LINEBUFF+ROWBYTE
LD BC,LROWBYTE

LDDR

LD DE,PAGEX+PAGESIZE

LD HL,PAGEX+PAGESIZE-ROWBYTE
LD BC,PAGESIZE-ROWBYTE

LDDR

LD DE,PAGEX+ROWBYTE
LD HL,PAGEY+PAGESIZE
LD BC,ROWBYTE

LDDR

LD DE,PAGEY+PAGESIZE
LD HL,PAGEY+PAGESIZE-ROWBYTE
LD BC,PAGESIZE-ROWBYTE

LDDR

LD HL,LINEBUFF+ROWBYTE
LD BC,ROWBYTE
LDDR

POP HL
POP DE
POP BC
POP AF
RET

;SHIFT UP
SHIFTUP:
CALL TESTSCAN
LD B,MAXROW
LPSTUP:
CALL RTUPIL
CALL DELA
LD A,(MODE)
CPO
RET NZ
DJNZ LPSTUP
CALL DELAYM
RET

;ROTATE UP | LINE
;INPUT :-C=LINE
RTUPIL:
PUSH AF
PUSH BC
PUSH DE
PUSH HL

LD HL,PAGEX
LD DE,LINEBUFF
LD BC,ROWBYTE
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000722 0419 EDBO
000723 041B
000724 041B 114081
000725 041E 215281
000726 0421 019E01
000727 0424 EDBO
000728 0426

000729 0426 21F082
000730 0429 011200
000731 042C EDBO
000732 042E
000733 042E 11F082
000734 0431 210283
000735 0434'019E01
000736 0437 EDBO
000737 0439

000738 0439 211081
000739 043C 011200
000740 043F EDBO
000741 0441

000742 0441 E1
000743 0442 D1
000744 0443 C1
000745 0444 F1
000746 0445 C9
000747 0446

000748 0446

000749 0446

000750 0446 0690
000751 0448

000752 0448 CDADO04

000753 044B CDA405
000754 044E 3AES8C
000755 0451 FEOO
000756 0453 CO
000757 0454 10F2
000758 0456 CDB405
000759 0459 C9
000760 045A

000761 045A

000762 045A

000763 045A

000764 045A

000765 045A 0690
000766 045C

000767 045C CD6E04
000768 045F CDA405
000769 0462 3AES8C
000770 0465 FE0O0
000771 0467 CO
000772 0468 10F2
000773 046A CDB405
000774 046D C9
000775 046E

000776 046E

000777 046E

000778 046E C5
000779 046F

000780 046F CD9B05
000781 0472 0618
000782 0474 OE0O

LDIR

LD DE,PAGEX
LD HL,PAGEX+ROWBYTE
LD BC,PAGESIZE - ROWBYTE
LDIR

LD HL,PAGEY
LD BC,ROWBYTE
LDIR

LD DE,PAGEY
LD HL,PAGEY+ROWBYTE
LD BC,PAGESIZE - ROWBYTE
LDIR

LD HL,LINEBUFF
LD BC,LROWBYTE
LDIR

POP HL
POP DE
POP BC
POP AF
RET

:SHIFT LEFT
SHIFTLEFT:

LD B,ROWBYTE*§

LPSHLT:

CALL RTLALIB
CALL DELA
LD A,(MODE)
CPO
RET NZ
DJNZ LPSHLT
CALL DELAYM
RET

;SHIFT RIGHT
SHIFTRIGHT:
LD B,ROWBYTE*$

LPSHRT:

CALL RTRALIB
CALL DELA
LD A,(MODE)
CPO
RET NZ
DJNZ LPSHRT
CALL DELAYM
RET

;ROTATE RIGHT ALL LINES 1 BIT
RTRALIB:

PUSHBC

CALL TESTSCAN
LD B MAXROW
LD C,0



000783 0476
000784 0476 CD7F04
000785 0479 0C
000786 047A 10FA
000787 047C C1
000788 047D FB
000789 047E C9
000790 047F
000791 047F
000792 047F
000793 047F
000794 047F
000795 047F
000796 047F F5
000797 0480 C5
000798 0481 D5
000799 0482 E5
000800 0483
000801 0483 51
000802 0484 1E12
000803 0486 ED5C
000804 0488 214081
000805 048B 19
000806 048C ES
000807 048D 21F082
000808 0490 19
000309 0491 E5
000810 0492
000811 0492 215181
000812 0495 19
000813 0496 0612
000814 0498 48
000815 0499 7E
000816 049A 1F
000817 049B
000818 049B E1
000819 049C
000820 049C
000821 049C CBI1E
000822 049E 23
000823 049F 10FB
000824 04A1
000825 04A1 E1
000826 04A2 41
000827 04A3
000828 04A3 CBIE
000829 04A5 23
000830 04A6 10FB
000831 04A8
000832 04A8 El
000833 04A9 D1
000834 04AA C1
000835 04AB F1
000836 04AC C9
000837 04AD
000838 04AD
000839 04AD
000840 04AD
000841 04AD C5
000842 04AE
000843 04AE CD9%BO05

LPRRALBI:

CALL RTRIL1B

INCC

DINZ LPRRALBI1
POP BC

EI

RET

;ROTATE RIGHT 1 LINE 1 BIT

;INPUT : C=LINE
RTRILIB:
PUSH AF
PUSHBC
PUSH DE
PUSH HL

LDD,C

LD E,ROWBYTE
MLT DE

LD HL,PAGEX
ADD HL,DE
PUSH HL

LD HL,PAGEY

ADD HL,DE
PUSH HL

LD HL,PAGEX+ROWBYTE-1

ADD HL,DE

LD B,ROWBYTE
LDCB

LD A,(HL)

RRA

POP HL

LPRTRBI:
RR (HL)
INCHL
DINZ LPRTRBI1

POP HL
LD B,C
LPRTRB2:
RR(HL)
INCHL
DINZ LPRTRB2

POP HL
POP DE
POP BC
POP AF
RET

;ROTATE LEFT ALL LINES 1 BIT

RTLALI1B:
PUSH BC

CALL TESTSCAN



000844 04B1 0618 LD BMAXROW

000845 04B3 OE00 LD C,0

000846 04B5 LPRLALBI:

000847 04B5 CDBE04 CALL RTLILIB
000848 04B8 0C INCC

000849 04B9 10FA DINZ LPRLALBI
000850 04BB C1 POP BC

000851 04BC FB EI

000852 04BD C9 RET

000853 04BE

000854 04BE

000855 0O4BE

000856 04BE ;ROTATE LEFT 1 LINE 1 BIT
000857 04BE ;INPUT : C=LINE

000858 04BE RTLILIB:

000859 04BE F5 PUSH AF

000860 04BF C5 PUSH BC

000861 04C0 D5 PUSH DE

000862 04C1 E5 PUSH HL

000863 04C2

000864 04C2 51 LDD,C

000865 04C3 1E12 LD E.ROWBYTE
000866 04C5 ED5C MLT DE
000867 04C7 215181 LD HL,PAGEX+ROWBYTE - 1
000868 04CA 19 ADD HL DE

000869 04CB E5 PUSH HL

000870 04CC 210183 LD HL,PAGEY+ROWBYTE - 1
000871 04CF 19 ADD HL,DE

000872 04D0 E5 PUSH HL

000873 04D1

000874 04D1 214081 LD HL,PAGEX
000875 04D4 19 ADD HL,DE

000876 04D5 0612 LD B,ROWBYTE
000877 04D7 48 LDCB

000878 04D8 7E LD A,(HL)

000879 04D9 17 RLA

000880 04DA

000881 04DA E1 POP HL

000882 04DB

000883 04DB LPRTLBI:

000884 04DB CB16 RL (HL)
000885 04DD 2B DECHL

000886 04DE 10FB DINZ LPRTLB1
000887 04E0

000888 04E0 E1 POP HL

000889 04E1 41 LD B,C

000890 04E2 LPRTLB2:

000891 04E2 CB16 RL (HL)

000892 04E4 2B DECHL

000893 04E5 10FB DINZ LPRTLB2
000894 04E7

000895 04E7 E1 POP HL

000896 04E8 D1 POP DE

000897 04ES C1 POP BC

000898 04EA F1 POP AF

000899 04EB C9 RET

000900 04EC

000901 04EC CLEARALL:

000902 04EC 214081 LD HL,PAGEX
000903 04EF CD7005 CALL CLEARPG

000904 04F2 21F082 LD HL,PAGEY



000905 04F5 CD7005
000906 04F8 21A084
000907 04FB CD7005
000908 04FE 215086
000909 0501 CD7005
000910 0504 210088
000911 0507 CD7005
000912 050A 211081
000913 050D CD7005
000914 0510

000915 0510

000916 0510

000917 0510 C9
000918 0511

000919 0511

000920 0511

000921 0511

000922 0511

000923 0511

000924 0511 F5
000925 0512 C5
000926 0513 D5
000927 0514 ES
000928 0515 CD9BO05
000929 0518

000930 0518 3E02
000931 051A 32E88C
000932 051D 0E00
000933 051F

000934 051F DD7EO1
000935 0522 FEO1
000936 0524 CA4305
000937 0527

000938 0527 3E12
000939 0529 B9
000940 052A 380B
000941 052C

000942 052C DD5600
000943 052F 3E00
000944 0531 32C189
000945 0534 CD4905
000946 0537

000947 0537 DD23
000948 0539 DD23
000949 053B DD23
000950 053D DD23
000951 053F 0C
000952 0540 C31F05
000953 0543

000954 0543

000955 0543 FB
000956 0544 E1
000957 0545 D1
000958 0546 C1
000959 0547 F1
000960 0548 C9
000961 0549

000962 0549

000963 0549

000964 0549

000965 0549

CALL CLEARPG
LD HL,PAGEZ
CALL CLEARPG
LD HL,PAGEA
CALL CLEARPG
LD HL,PAGEM
CALL CLEARPG
LD HL,LINEBUFF
CALL CLEARPG
; LD HL,BUFF2
; CALL CLEARPG
RET
;WRITE STRING TO PAGE

;INPUT : IX=PRG
;OUTPUT : PAGE

WRITESTR:
PUSH AF
PUSH BC
PUSH DE
PUSH HL
CALL TESTSCAN

LD A,FONTCHAR
LD (FONT),A
LD C,0
LPWRST:
LD A,(IX+1)
CP FONTCOMM
JP Z,STOPWRITE

LD A,18
CpC
JR C,FULLWRITE

LD D,(IX+0)

LD A0
LD (CRLOCAL),A
CALL PUTCH

FULLWRITE:

INC IX
INCIX
INCIX
INC IX
INCC
JP LPWRST

STOPWRITE:
EI
POP HL
POP DE
POP BC
POP AF
RET

:PUT CHARACTER TO PAGE ON MOVE/RUN MODE
;INPUT : D = ASCII, C =LOCATION (COL), (PAGEPUT)
:OUTPUT : PAGEX
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000966 0549 PUTCH:

000967 0549 F5 PUSH AF

000968 054A C5 PUSHBC

000969 054B D5 PUSH DE

000970 054C E5 PUSH HL

000971 054D DDES5 PUSH IX

000972 054F

000973 054F CD7DO05 CALL GETCHARADD
000974 0552 DD2AC389 LD IX,(PAGEPUT)
000975 0556 0600 LD B,0

000976 0558 DD09 ADD IX,BC

000977 055A 011200 LD BC,ROWBYTE
000978 055D 1E18 LD E,24

000979 055F LPPUT:

000980 055F 7E LD A,(HL)

000981 0560 DD7700 LD (IX+0),A
000982 0563 23 INCHL

000983 0564 DD09 ADD IX,BC

000984 0566 1D DECE

000985 0567 20F6 JRNZ,LPPUT

000986 0569

000987 0569 DDEI POP IX

000988 056B E1 POP HL

000989 056C D1 POP DE-

000990 056D C1 POP BC

000991 056E F1 POP AF

000992 056F

000993 056F C9 RET

000994 0570 ;CLEAR PAGE

000995 0570 ;INPUT : HL = PAGE ADDRESS
000996 0570 ;OUTPUT : PAGE

000997 0570 CLEARPG:

000998 0570 01B001 LD BC,PAGESIZE
000999 0573

001000 0573 LPCLR:

001001 0573 3E00 LD A0

001002 0575 77 LD (HL),A

001003 0576 23 INCHL

001004 0577 0B DECBC

001005 0578 78 LD A,B

001006 0579 Bl ORC

001007 057A 20F7 JRNZ,LPCLR
001008 057C C9 RET

001009 057D

001010 057D ;GET CHARACTER ADDRESS
001011 057D ;INPUT : D = ASCII

001012 057D ;OUTPUT: HL = ADDRESS OF FONT
001013 057D

001014 057D GETCHARADD:

001015 057D F5 PUSH AF

001016 057E D5 PUSH DE

001017 057F

001018 057F 3AE88C LD A,(FONT)
001019 0582 FEO1 CP FONTCOMM
001020 0584 2005 JRNZ,GCAFC
001021 0586 210040 LD HL,FONTCOM
001022 0589

001023 0589 1808 JR GCA

001024 058B GCAFC:

001025 058B 21D840 LD HL,FONTTE
001026 058E 7A LD AD



e

001027 058F 1620
001028 0591 92
001029 0592 57
001030 0593

001031 0593 1E18
001032 0595 ED5C
001033 0597

001034 0597 19
001035 0598 D1
001036 0599 F1
001037 059A C9
001038 059B

001039 059B

001040 059B

001041 059B

001042 059B 3AB089
001043 059E FE18
001044 05A0 20F9
001045 05A2 F3
001046 05A3 C9
001047 05A4

001048 05A4

001049 05A4 F5
001050 05A5 E5
001051 05A6 211400
001052 05A9 C3B905
001053 05AC
001054 OSAC F5
001055 05AD E5
001056 05AE 21E803
001057 05B1 C3B905
001058 05B4

001059 05B4 F5
001060 05B5 ES
001061 05B6

001062 05B6 210000
001063 05B9

001064 05B9 FB
001065 05SBA

001066 05BA CDCBO05

001067 05BD 3AES8C
001068 05C0 FE00
001069 05C2 CO
001070 05C3 2B
001071 05C4 7D
001072 05C5 B4
001073 05C6 20F2
001074 05C8
001075 05C8 E1
001076 05C9 F1
001077 05CA C9
001078 05CB
001079 05CB
001080 05CB F5
001081 05CC CD0401
001082 05CF DB9D
001083 05D1 FEOD
001084 05D3 2804
001085 05D5 3E00
001086 05D7 1800
001087 05D9

LD D,32
SUBD
LDD,A

GCA:

LDE,24
MLT DE

; LD HL,FONTTE
ADD HL,DE
POP DE
POP AF
RET

TESTSCAN:
LD A,(ROWSCAN)
CP 018H
JR NZ,TESTSCAN
DI
RET

DELA:
PUSH AF
PUSH HL
LD HL,DELAYMIN
JP LPDELM]1
DELAY:
PUSH AF
PUSH HL
LD HL,DELAYMID
JP LPDELMI1
DELAYM:
PUSH AF
PUSH HL

LD HL.DELAYMAX
LPDELMI:
EI
LPDELM:
CALL CHECKEY
LD A,(MODE)
CPO
RET NZ
DEC HL
LD AL
ORH
JRNZ,LPDELM

POP HL
POP AF
RET

CHECKEY:

PUSH AF
CALL CLEARKEY
IN A,(INKEY)

CP 13

JRZKEY13

LD A0

JR ENDCHECK



001088 05D9 KEY13:

001089 05D9 ENDCHECK:
001090 05D9 32E58C LD (MODE),A
001091 05DC F1 POP AF
001092 05DD C9 RET
001093 05DE
001094 05DE WATCHDOG:
001095 05DE C9 RET
001096 05DF ORGPRG: . DB 01,01,0,0,02,01,0,0,02,01,0,0,02,01,0,0,02,01,0,0
05E7 0201000002010000
05EF 02010000
001097 05F3

001098 05F3 ; PRG1:DB 01,01,0,0,83,02,0,0,85,02,0,0,67,
' 02,0,0,72,02,0,0,73,02,0,0,78,02,0,0
001099 05F3; .DB 03,01,0,0,04,01,0;0,05,01,0,0,06,
01,0,0,07,01,0,0,'H',02,0,0,'A",02,0,0
001100 05F3; .DB 'N',02,0,0,32,02,0,0,'Y",02,0,0,'E',02,0,0,'S',02,0,0
001101 05F3;  .DB 02,01,0,0,0,0,0,0
001102 05F3 ;
001103 05F3 ;PRG2:DB 01,01,0,0,32,02,0,0,32,02,0,0,32,02,0,0,'P',02,0,
0,'A',02,0,0,'G",02,0,0,'E',02,0,0;0,02,0,0,'Y",02,0,0
001104 05F3;  .DB 02,01,0,0,0,0,0,0
001105 05F3
001106 05F3
001107 05F3
001108 4000 ORG 4000H
001109 4000 FONTCOM:
001110 4000
001111 4000 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H  ;SP
001112 4008 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001113 4010 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001114 4018
001115 4018 FEFE82829E9ESE9E .DB OFEH,0FEH,082H,082H,09EH,09EH,09EH,09EH ;[
001116 4020 9E9ESE9ESE9ESE9E .DB 09EH,09EH,09EH,09EH,09EH,09EH,09EH,09EH
001117 4028 9E9E9E9ER282FEFE .DB 09EH,09EH,09EH,09EH,082H,082H,0FEH,0FEH
001118 4030
001119 4030 FEFE8282F2F2F2F2 .DB OFEH,0FEH,082H,082H,0F2H,0F2H,0F2H,0F2H ;]
001120 4038 F2F2F2F2F2F2F2F2 .DB OF2H,0F2H,0F2H,0F2H,0F2H,0F2H,0F2H,0F2H
001121 4040 F2F2F2F28282FEFE .DB 0F2H,0F2H,0F2H,0F2H,082H,082H,0FEH,0FEH
001122 4048
001123 4048
001124 4048 FEFEC2BEBEBEBEC2 .DB
OFEH,0FEH,0C2H,0BEH,0BEH,0BEH,0BEH,0C2H
001125 4050 FEC6BABABABACG6FE .DB
OFEH,0C6H,0BAH,0BAH,0BAH,0BAH,0C6H,0FEH
001126 4058 BA92AABABABAFEFE .DB
0BAH,092H,0AAH,0BAH,0BAH,0BAH,0FEH,0FEH ;COM
001127 4060
001128 4060 FEFEC6BABABEC6FA .DB
0FEH,0FEH,0C6H,0BAH,0BAH,0BEH,0C6H,0FAH
001129 4068 FABAC6FEFEFEFEEE .DB
OFAH,0BAH,0C6H,0FEH,0FEH,0FEH,0FEH,0EEH
001130 4070 C682EEEEEEEEFEFE .DB 0C6H,082H,0EEH,0EEH,0EEH,0EEH,0FEH,0FEH
S A
001131 4078
001132 4078 FEFEC6BABABEC6FA .DB
OFEH,0FEH,0C6H,0BAH,0BAH,0BEH,0C6H,0FAH
001133 4080 FABAC6FEFEFEFEEE .DB
0FAH,0BAH,0C6H,0FEH,0FEH,0FEH,0FEH,0EEH
001134 4088 EEEEEE82C6EEFEFE  .DB _
0EEH,0EEH,0EEH,082H,0C6H,0EEH,0FEH,0FEH;S D



001135 4090
001136 4090 FEFEC6BABABEC6FA

.DB

OFEH,0FEH,0C6H,0BAH,0BAH,0BEH,0C6H,0FAH

001137 4098 FABAC6FEFEFEFEEE

.DB

O0FAH,0BAH,0C6H,0FEH,0FEH,0FEH,0FEH,0EEH

001138 40A0 CER2CEEEFEFEFEFE

.DB

0CEH,082H,0CEH,0EEH,0FEH,0FEH,0FEH,0FEH ;S <

001139 40A8
001140 40A8 FEFEC6BABABEC6FA

.DB

OFEH,0FEH,0C6H,0BAH,0BAH,0BEH,0C6H,0FAH

001141 40BO FABAC6FEFEFEFEEE

.DB

OFAH,0BAH,0C6H,0FEH,0FEH,0FEH,0FEH,0EEH

001142 40B8 E682E6EEFEFEFEFE
S>>
001143 40C0

.DB 0OE6H,082H,0E6H,0EEH,0FEH,0FEH,0FEH,0FEH

001144 40C0O FE8686BABABA8686 .DB OFEH,086H,086H,0BAH,0BAH,0BAH,086H,086H

001145 40C8 FFFFEEEEEEEEEEEE

.DB

OFFH,0FFH,0EEH,0EEH,0EEH,0EEH,0EEH,0EEH
001146 40D0 FF83DDDDC3D7DBD9 .DB
OFFH,083H,0DDH,0DDH,0C3H,0D7H,0DBH,0D9H;DIR

001147 40D8

001148 40D8

001149 40D8 ; FONT 8X24
001150 40D8 FONTTE:

001151 40D8

001152 40D8 0000000000000000
001153 40E0 0000000000000000
001154 40E8 0000000000000000
001155 40F0

001156 40F0 0000000000000010
001157 40F8 3838383810100010
001158 4100 0000000000000000
001159 4108

001160 4108 0000000000000000
001161 4110 2828280000000000
001162 4118 0000000000000000
001163 4120

001164 4120 0000000000000000
001165 4128 0024247E247E2424
001166 4130 0000000000000000
001167 4138

001168 4138 0000000000000000

.DB
.DB
.DB

.DB
.DB
.DB

.DB
.DB
.DB

.DB
.DB
.DB

.DB

001169 4140 00107C907C127C10 .DB 00H,10H,7CH,90H,7CH,12H,7CH,10H

001170 4148 0000000000000000 .DB
001171 4150
001172 4150 0000000000000000 .DB

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,10H
38H,38H,38H,38H,10H,10H,00H,10H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
28H,28H,28H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H

00H,24H,24H,7EH,24H,7EH,24H,24H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

;SP

;5

;%

001173 4158 00C2C40810204686 .DB 00H,0C2H,0C4H,08H,10H,20H,46H,86H

001174 4160 0000000000000000 .DB
001175 4168
001176 4168 0000000000000000 .DB

001177 4170 00386C38528A8C73 .DB 00H,38H,6CH,38H,52H,8AH,8CH,73H

001178 4178 0000000000000000 .DB
001179 4180
001180 4180 0000000000000000 .
001181 4188 1808100000000000 .
001182 4190 0000000000000000 .
001183 4198

001184 4198 0000000000000008 .DB

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
18H,08H,10H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,08H

001185 41A0 1020202020201008 .DB 10H,20H, 20H 20H 20H, 20H IOH 08H
001186 41A8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001187 41B0

&



001188 41B0 0000000000000020

001189 41B8 1008080808081020 .
001190 41C0 0000000000000000 .

001191 41C8
001192 41C8 0000000000000000

001193 41D0 000024187E182400 .
001194 41D8 0000000000000000 .

001195 41E0

001196 41E0 0000000000000000 .
001197 41E8 000018187E181800 .
001198 41F0 0000000000000000 .

001199 41F8

001200 41F8 0000000000000000 .
001201 4200 0000000000001818 .
001202 4208 0830000000000000 .

001203 4210

001204 4210 0000000000000000 .
001205 4218 000000007E000000 .
001206 4220 0000000000000000 .

001207 4228

001208 4228 0000000000000000 .
001209 4230 0000000000001818 .
001210 4238 0000000000000000 .

001211 4240

001212 4240 0000000000000004 .
001213 4248 0408081020204040 .
001214 4250 0000000000000000 .

001215 4258
001216 4258 000000000000003C

001217 4260 42424E5A7242423C .DB 42H,42H,4EH,5AH,72H,42H,42H,3CH
.DB

001218 4268 0000000000000000
001219 4270

001220 4270 0000000000000010
001221 4278 3010101010101038
001222 4280 0000000000000000
001223 4288

001224 4288 000000000000003C
001225 4290 420202040810207E
001226 4298 0000000000000000
001227 42A0

001228 42A0 000000000000003C .DB 00H,00H,00H,00H,00H,00H,00H,3CH
001229 42A8 4202021C0202423C .DB 42H,02H,02H,1CH,02H,02H,42H,3CH

.DB

.DB
.DB
.DB

.DB
DB

DB

00H,00H,00H,00H,00H,00H,00H,20H
10H,08H,08H,08H,08H,08H,10H,20H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,24H,18H,7EH,18H,24H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,18H,18H,7EH,18H,18H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,18H,18H
08H,30H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,7EH,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,18H,18H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,04H
04H,08H,08H,10H,20H,20H,40H,40H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,3CH
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,10H
30H,10H,10H,10H,10H,10H,10H,38H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,3CH

42H,02H,02H,04H,08H,10H,20H,7EH
00H,00H,00H,00H,00H,00H,00H,00H

001230 42B0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001231 42B8

001232 42B8 0000000000000004 .DB 00H,00H,00H,00H,00H,00H,00H,04H

001233 42C0 0C14244484FE0404 .DB 0CH,14H,24H,44H,84H,0FEH,04H,04H

001234 42C8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001235 42D0

001236 42D0 00000000000000FC .DB 00H,00H,00H,00H,00H,00H,00H,0FCH
001237 42D8 8080F88402028478 .DB 80H,80H,0F8H,84H,02H,02H,84H,78H

001238 42E0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001239 42E8

001240 42E8 000000000000001C .DB 00H,00H,00H,00H,00H,00H,00H,1CH
001241 42F0 2040407C4242423C .DB 20H,40H,40H,7CH,42H,42H,42H,3CH

001242 42F8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001243 4300

001244 4300 000000000000007E .DB 00H,00H,00H,00H,00H,00H,00H,7EH
001245 4308 4202040408081010 .DB 42H,02H,04H,04H,08H,08H,10H,10H
001246 4310 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001247 4318

001248 4318 000000000000003C .DB 00H,00H,00H,00H,00H,00H,00H,3CH

)

b

b

2

;3

4

;5

;6

7

;8



001249 4320 4242423C4242423C .DB
001250 4328 0000000000000000 .DB
001251 4330

001252 4330 000000000000003C
001253 4338 4242423E02040870
001254 4340 0000000000000000
001255 4348

001256 4348 0000000000000000
001257 4350 0000181800181800
001258 4358 0000000000000000
001259 4360

001260 4360 0000000000000000
001261 4368 0000181800181830
001262 4370 0000000000000000
001263 4378

001264 4378 0000000000000000 .
001265 4380 0004081020100804 .
001266 4388 0000000000000000 .
001267 4390

001268 4390 0000000000000000 .
001269 4398 0000007C007C0000
001270 43A0 0000000000000000 .
001271 43A8

001272 43 A8 0000000000000000 .
001273 43B0 0020100804081020 .
001274 43B8 0000000000000000 .
001275 43C0

001276 43C0 000000000000003C .
001277 43C8 4242320408080008 .
001278 43D0 0000000000000000 .
001279 43D8

001280 43D8 0000000000000000

.DB
.DB
.DB

.DB
.DB
.DB

.DB

.DB
.DB

.DB

42H,42H,42H,3CH,42H,42H,42H,3CH
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,3CH
42H,42H,42H,3EH,02H,04H,08H,70H
00H,00H,00H,00H,00H,00H,00H,00H

;9

00H,00H,00H,00H,00H,00H,00H,00H  ;:
00H,00H,18H,18H,00H,18H,18H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,18H,18H,00H,18H,18H,30H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H ;<
00H,04H,08H,10H,20H,10H,08H,04H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,7CH,00H,7CH,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H ;>
00H,20H,10H,08H,04H,08H,10H,20H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,3CH  ;?
42H,42H,32H,04H,08H,08H,00H,08H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H ;@

001281 43E0 1C224D55554A201E .DB 1CH,22H,4DH, 55H 55H,4AH, 20H 1EH

001282 43E8 0000000000000000 .DB

001283 43F0

001284 43F0 0000000000000010 .DB

001285 43F8 28448282FEQ28282 .DB
001286 4400 0000000000000000 .DB

001287 4408

001288 4408 00000000000000FC .DB
001289 4410 4242427C424242FC .DB
001290 4418 0000000000000000 .DB

001291 4420

001292 4420 000000000000001C
001293 4428 224040404040221C
001294 4430 0000000000000000
001295 4438

001296 4438 00000000000000F 8
001297 4440 44424242424244F8
001298 4448 0000000000000000
001299 4450

001300 4450 00000000000000FE
001301 4458 42424878484042FE
001302 4460 0000000000000000
001303 4468

001304 4468 00000000000000FE
001305 4470 42404878484040E0
001306 4478 0000000000000000
001307 4480

001308 4480 000000000000003C .DB
001309 4488 424240404E42463A .DB

.DB
.DB
.DB

.DB
.DB
.DB

.DB
.DB
.DB

.DB
.DB
.DB

00H,00H, OOH OOH OOH OOH OOH 00H

00H,00H,00H,00H,00H,00H,00H,10H
28H,44H,82H,82H,0FEH,82H,82H,82H
00H,00H,00H,00H,00H,00H,00H,00H

A

00H,00H,00H,00H,00H,00H,00H,0FCH ;B
42H,42H,42H,7CH,42H,42H,42H,0FCH
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,1CH
22H,40H,40H,40H,40H,40H,22H,1CH
00H,00H,00H,00H,00H,00H,00H,00H

iC

00H,00H,00H,00H,00H,00H,00H,0F8H
44H,42H,42H,42H,42H,42H,44H,0F8H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,0FEH
42H,42H,48H,78H,48H,40H,42H,0FEH
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,0FEH
42H,40H,48H,78H,48H,40H,40H,0EOH
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,3CH
42H,42H,40H,40H,4EH 42H,46H,3AH



001310 4490 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001311 4498

001312 4498 0000000000000042 .DB 00H,00H,00H,00H,00H,00H,00H,42H ;H
001313 44A0 4242427E42424242 DB 42H,42H,42H,7EH,42H,42H,42H ,42H
001314 44A8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001315 44B0

001316 44B0 0000000000000038 .DB 00H,00H,00H,00H,00H,00H,00H,38H ;I
001317 44B8 1010101010101038 .DB 10H,10H,10H,10H,10H,10H,10H,38H
001318 44C0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001319 44C8

001320 44C8 000000000000000E .DB 00H,00H,00H,00H,00H,00H,00H,0EH ;J
001321 44D0 0404040404044438 .DB 04H,04H,04H,04H,04H,04H,44H,38H
001322 44D8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001323 44E0

001324 44E0 00000000000000E7 .DB 00H,00H,00H,00H,00H,00H,00H,0E7H ;K
001325 44E8 44485060504844E7 .DB 44H,48H,50H,60H,50H,48H,44H,0E7H
001326 44F0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001327 44F8

001328 44F8 0000000000000070 .DB 00H,00H,00H,00H,00H,00H,00H,70H ;L
001329 4500 202020202020227E .DB 20H,20H,20H,20H,20H,20H,22H,7EH
001330 4508 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001331 4510

001332 4510 0000000000000082 .DB 00H,00H,00H,00H,00H,00H,00H,82H ;M
001333 4518 C6AA929282828282 .DB 0C6H, OAAH 92H 92H,82H, 82H 82H,82H
001334 4520 0000000000000000 .DB 00H,00H,00H, 00H ,00H,00H, OOH 00H
001335 4528

001336 4528 00000000000000E7 .DB 00H,00H,00H,00H,00H,00H,00H,0E7TH ;N
001337 4530 625252524A4A46E6 .DB 62H,52H,52H,52H 4AH,4AH,46H,0E6H
001338 4538 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001339 4540

001340 4540 000000000000003C .DB 00H,00H,00H,00H,00H,00H,00H,3CH ;O
001341 4548 424242424242423C .DB 42H,42H,42H,42H,42H,42H,42H,3CH
001342 4550 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001343 4558

001344 4558 000000000000005C .DB 00H,00H,00H,00H,00H,00H,00H,5CH ;P
001345 4560 2222223C20202070 .DB 22H,22H,22H,3CH,20H,20H,20H,70H
001346 4568 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001347 4570

001348 4570 000000000000003C .DB 00H,00H,00H,00H,00H,00H,00H,3CH ;Q
001349 4578 42424242524A463D .DB 42H,42H,42H,42H,52H,4AH,46H,3DH
001350 4580 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001351 4588

001352 4588 00000000000000FC .DB 00H,00H,00H,00H,00H,00H,00H,0FCH ;R
001353 4590 4242427C504844E7 .DB 42H,42H,42H,7CH,50H,48H,44H,0E7TH
001354 4598 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001355 45A0

001356 45A0 000000000000003A .DB 00H,00H,00H,00H,00H,00H,00H,3AH ;S
001357 45A8 464240300C42625C .DB 46H,42H,40H,30H,0CH,42H,62H,5CH
001358 45B0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001359 45B8

001360 45B8 00000000000000FE .DB 00H,00H,00H,00H,00H,00H,00H,0FEH ;T
001361 45C09210101010101038 .DB 92H,10H,10H,10H,10H,10H,10H,38H
001362 45C8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001363 45D0

001364 45D0 00000000000000E7 .DB 00H,00H,00H,00H,00H,00H,00H,0E7H ;U
001365 45D8 424242424242423C .DB 42H,42H,42H,42H,42H,42H,42H,3CH
001366 45E0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001367 45E8

001368 45E8 0000000000000082 .DB 00H,00H,00H,00H,00H,00H,00H,82H ;V
001369 45F0 8282824444282810 .DB 82H,82H,82H,44H,44H,28H,28H,10H
001370 45F8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H



001371 4600
001372 4600 0000000000000082 .DB 00H,00H,00H,00H,00H,00H,00H,82H ;W
001373 4608 8282828292AA4444 DB 82H,82H,82H,82H,92H,0AAH,44H,44H

001374 4610 0000000000000000
001375 4618

001376 4618 0000000000000082 .
001377 4620 8244281028448282 .
001378 4628 0000000000000000 .

001379 4630

001380 4630 00000000000000C6 .
001381 4638 4444281010101038 .
001382 4640 0000000000000000 .

001383 4648

001384 4648 00000000000000FE .
001385 4650 82040810204082FE .
001386 4658 0000000000000000 .

001387 4660

001388 4660 0000000000000038 .
001389 4668 2020202020202038 .
001390 4670 0000000000000000 .

001391 4678

001392 4678 0000000000000040 .
001393 4680 4020201008080404 .
001394 4688 0000000000000000 .

001395 4690

001396 4690 0000000000000038 .
001397 4698 0808080808080838 .
001398 46A0 0000000000000000 .

001399 46A8

001400 46A8 0000000000102844 .
001401 46B0 0000000000000000 .
001402 46B8 0000000000000000 .

001403 46C0

001404 46C0 0000000000000000 .
001405 46C8 000000000000007E .

001406 46D0 0000000000000000
001407 46D8

001408 46D8 0000000000000000 .
001409 46E0 3020100000000000 .
001410 46E8 0000000000000000 .

001411 46F0
001412 46F0 0000000000000000

.DB

.DB

00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,82H
82H,44H,28H,10H,28H,44H,82H,82H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,0C6H
44H,44H,28H,10H,10H,10H,10H,38H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,0FEH
82H,04H,08H,10H,20H,40H,82H,0FEH
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,38H
20H,20H,20H,20H,20H,20H,20H,38H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,40H
40H,20H,20H,10H,08H,08H,04H,04H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,38H
08H,08H,08H,08H,08H,08H,08H,38H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,10H,28H,44H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,7EH
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
30H,20H,10H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H

001413 46F8 007804047C84847A .DB OOH 78H 04H 04H 7CH 84H,84H,7AH
001414 4700 0000000000000000 .DB 00H, OOH OOH OOH OOH OOH OOH OOH

001415 4708

001416 4708 0000000000000060 .DB 00H,00H,00H,00H,00H,00H,00H,60H
001417 4710 203824222222225C .DB 20H,38H,24H,22H,22H,22H,22H,5CH
001418 4718 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001419 4720

001420 4720 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001421 4728 003C42404040423C .DB 00H,3CH,42H,40H,40H,40H,42H,3CH
001422 4730 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001423 4738

001424 4738 000000000000000C .DB 00H,00H,00H,00H,00H,00H,00H,0CH
001425 4740 041C24444444443A .DB 04H,1CH,24H,44H,44H,44H,44H,3AH
001426 4748 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001427 4750

001428 4750 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001429 4758 003C427E4040423C .DB 00H,3CH,42H,7EH,40H,40H,42H,3CH

001430 4760 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001431 4768

;X

'Y

Z



001432 4768 0000000000000018 .DB 00H,00H,00H,00H,00H,00H,00H,18H
001433 4770 2420207020202070 .DB 24H,20H,20H,70H,20H,20H,20H,70H
001434 4778 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001435 4780

001436 4780 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001437 4788 003A4444443C0404 .DB 00H,3AH,44H,44H,44H,3CH,04H,04H

001438 4790 4438000000000000 .DB 44H,38H,00H,00H,00H,00H,00H,00H

001439 4798

001440 4798 0000000000000060 .DB 00H,00H,00H,00H,00H,00H,00H,60H

001441 47A0 202C322222222262
001442 47A8 0000000000000000
001443 47B0

001444 47B0 0000000000000010

001445 47B8 0030101010101038

001446 47C0 0000000000000000

001447 47C8

001448 47C8 0000000000000004
001449 47D0 000C040404040424
001450 47D8 1800000000000000
001451 47E0

001452 47E0 0000000000000060 .
001453 47E8 2024283030282464 .
001454 47F0 0000000000000000 .

001455 47F8

001456 47F8 0000000000000018 .

.DB
.DB

.DB
.DB
.DB

.DB
.DB
.DB

001457 4800 080808080808081C .
001458 4808 06000000000000000 .
001459 4810

001460 4810 0000000000000000
001461 4818 00EC929292929292

.DB
.DB

20H,2CH,32H,22H,22H,22H,22H,62H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,10H
00H,30H,10H,10H,10H,10H,10H,38H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,04H
00H,0CH,04H,04H,04H,04H,04H,24H
18H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,60H
20H,24H,28H,30H,30H,28H,24H,64H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,18H
08H,08H,08H,08H,08H,08H,08H,1CH

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,0ECH,92H,92H,92H,92H,92H,92H

001462 4820 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001463 4828

001464 4828 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001465 4830 00D8644444444444 DB

00H,0D8H,64H,44H,44H,44H,44H,44H

001466 4838 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001467 4840

001468 4840 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001469 4848 003C42424242423C .DB

00H,3CH,42H,42H,42H,42H,42H,3CH

001470 4850 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001471 4858

001472 4858 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001473 4860 005C222222223C20 .DB

00H,5CH,22H,22H,22H,22H,3CH,20H

001474 4868 2070000000000000 .DB 20H,70H,00H,00H,00H,00H,00H,00H

001475 4870

001476 4870 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001477 4878 003 A444444443C04 .DB 00H;3AH,44H,44H 44H,44H,3CH,04H

001478 4880 040E000000000000 .DB
001479 4888

04H,0EH,00H,00H,00H,00H,00H,00H

001480 4888 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001481 4890 0058242420202070 .DB 00H,58H,24H,24H,20H,20H,20H,70H
001482 4898 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001483 48A0
001484 48A0 0000000000000000 .DB

001485 48A8 003C42403C02423C .DB 00H,3CH,42H,40H,3CH,02H,42H,3CH

001486 48B0 0000000000000000 .DB
001487 48B8

001488 48B8 000000000000002Q0 .DB
001489 48C0 2070202020202418 .DB
001490 48C8 0000000000000000 .DB
001491 48D0

001492 48D0 0000000000000000 .DB

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,20H
20H,70H,20H,20H,20H,20H,24H,18H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H



001493 48D8 004444444444443A .DB 00H,44H,44H,44H,44H,44H,44H,3AH

001494 48E0 0000000000000000 .DB
001495 48ES8

001496 48E8 0000000000000000 .DB
001497 48F0 0082828244442810 .DB
001498 48F8 0000000000000000 .DB
001499 4500

001500 4900 0000000000000000 .DB

001501 4908 0082828292AA4444 .DB 00H, 82H 82H,82H, 92H 0AAH,44H, 44H

001502 4910 0000000000000000
001503 4918

001504 4918 0000000000000000
001505 4920 0082442810284482
001506 4928 0000000000000000
001507 4930 _
001508 4930 0000000000000000
001509 4938 00424242423E0202
001510 4940 0438000000000000
001511 4948

001512 4948 0000000000000000 .
001513 4950 007E42040810227E
001514 4958 0000000000000000 .
001515 4960

001516 4960 000000000000000E .
001517 4968 101020402010100E .
001518 4970 0000000000000000 .
001519 4978

001520 4978 0000000000000000 .
001521 4980 0010101000101010 .
001522 4988 0000000000000000 .
001523 4990

001524 4990 0000000000000070 .
001525 4998 0808040204080870 .
001526 49A0 0000000000000000 .
001527 49A8

001528 49A8 0000000000000000 .
001529 49B0 000060920C000000 .
001530 49B8 0000000000000000 .
001531 49C0

001532 49C0 0000000000000000 .
001533 49C8 0000000000000000 .
001534 49D0 0000000000000000 .
001535 49D8

001536 49D8 0000000000000000 .
001537 49E0 001F101010101010 .
001538 49E8 1010101000000000 .
001539 49F0

001540 49F0 0000000000000000 .
001541 49F8 00F0101010101010 .
001542 4A00 1010101000000000 .
001543 4A08

001544 4A08 1010101010101010 .
001545 4A10 101F000000000000 .
001546 4A18 0000000000000000 .
001547 4A20

001548 4A20 1010101010101010 .
001549 4A28 10F0000000000000 .
001550 4A30 0000000000000000 .
001551 4A38

001552 4A38 1010101010101010 .
001553 4A40 1010101010101010 .

.DB

.DB
.DB
.DB

.DB
.DB
.DB

00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,82H,82H,82H,44H,44H,28H,10H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,82H,44H,28H,10H,28H,44H,82H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,42H,42H,42H,42H,3EH,02H,02H
04H,38H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,7EH,42H,04H,08H,10H,22H,7EH
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,0EH
10H,10H,20H,40H,20H,10H,10H,0EH
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,10H,10H,10H,00H,10H,10H,10H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,70H
08H,08H,04H,02H,04H,08H,08H,70H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,60H,92H,0CH,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,1FH,10H,10H,10H,10H,10H,10H
10H,10H,10H,10H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,0F0H, 10H,10H,10H,10H,10H,10H
10H,10H,10H,10H,00H,00H,00H,00H

10H,10H,10H,10H,10H,10H,10H,10H
10H,1FH,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

10H,10H,10H,10H,10H,10H,10H,10H
10H,0FO0H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

10H,10H,10H,10H,10H,10H,10H,10H
10H,10H,10H,10H,10H,10H,10H,10H

i

)



001554 4A48 1010101000000000 .

001555 4A50

001556 4A50 0000000000000000 .
001557 4A58 00FF000000000000 .
001558 4A60 0000000000000000 .

001559 4A68

001560 4A68 1010101010101010 .
001561 4A70 101F101010101010 .
001562 4A78 1010101000000000 .

001563 4A80

001564 4A80 1010101010101010 .
001565 4A88 10F0101010101010 .
001566 4A90 1010101000000000 .

001567 4A98

001568 4A98 1010101010101010 .
001569 4AA0 10FF000000000000 .
001570 4A A8 0000000000000000 .

001571 4ABO

001572 4AB0 0000000000000000 .

001573 4AB8 00FF101010101010

001574 4AC0 1010101000000000 .

001575 4AC8

001576 4AC8 1010101010101010 .
001577 4ADO 10FF101010101010 .
001578 4AD8 1010101000000000 .

001579 4AE0Q

001580 4AE0 0000000000000000 .
001581 4AE8 0000000000000000 .
001582 4AF0 0000000000000000 .

001583 4AF8

001584 4AF8 0000000000000000 .
001585 4B00 0000000000000000 .
001586 4B08 0000000000000000 .

001587 4B10

001588 4B10 0000000000000000 .
001589 4B18 0000000000000000 .
001590 4B20 0000000000000000 .

001591 4B28

001592 4B28 0000000000000000 .
001593 4B30 0000000000000000 .
001594 4B38 0000000000000000 .

001595 4B40

001596 4B40 0000000000000000 .
001597 4B48 0000000000000000 .
001598 4B50 0000000000000000 .

001599 4B58
001600 4B58 0000000000000000

.DB

10H,10H,10H,10H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,0FFH,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

10H,10H,10H,10H,10H,10H,10H,10H
10H,1FH;10H,10H,10H,10H,10H,10H
10H,10H,10H,10H,00H,00H,00H,00H

10H,10H,10H,10H,10H,10H,10H,10H
10H,0F0H,10H,10H,10H,10H,10H,10H
10H,10H,10H,10H,00H,00H,00H,00H

10H,10H,10H,10H,10H,10H,10H,10H

10H,0FFH,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

;%o

-

00H,0FFH,10H,10H,10H,10H,10H,10H

10H,10H,10H,10H,00H,00H,00H,00H
10H,10H,10H,10H,10H,10H,10H,10H

10H,0FFH,10H,10H,10H,10H,10H,10H

10H,10H,10H,10H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H

T

001601 4B60 003C42424242423C .DB OOH 3CH 42H, 420 42H 42H,42H,3CH ,
001602 4B68 0000000000000000 .DB 00H,00H,00H, OOH OOH OOH OOH 00H

001603 4B70

001604 4B70 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001605 4B78 003C424A32020438 .DB 00H,3CH,42H,4AH,32H,02H,04H,38H

001606 4B80 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001607 4B88

001608 4B88 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001609 4B90 8094AAAAA2B282FC .DB 80H,94H,0AAH,OAAH,OA2H,OB2H,8’2H,OFCH

001610 4B98 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

001611 4BAO

001612 4BA0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001613 4BA8 006CAA9292C2A244 .DB 00H,6CH,0AAH,92H,92H,0C2H,0A2H,44H
001614 4BB0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

.6
b

R
s



001615 4BB8

001616 4BB8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;”
001617 4BC0 023C40809890887C .DB 02H,3CH,40H,80H,98H,90H,88H,7CH
001618 4BC8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001619 4BDO

001620 4BD0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;-
001621 4BD8 023478809890887C .DB 02H,34H,78H,80H,98H,90H,88H,7CH
001622 4BE0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001623 4BER

001624 4BEg 0000000000000080 .DB 00H,00H,00H,00H,00H,00H,00H,80H ;-
001625 4BF0 403C02012151623C .DB 40H,3CH,02H,01H,21H,51H,62H,3CH
001626 4BF8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001627 4C00

001628 4C00 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;—
001629 4C08 0252AAAABACAAC48 DB 02H,52H,0AAH,0AAH,8AH,0CAH,0ACH,48H
001630 4C10 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001631 4C18

001632 4C18 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;”
001633 4C20 020478808696926C .DB 02H,04H,78H,80H,86H,96H,92H,6CH
001634 4C28 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001635 4C30

001636 4C30 0000000000000001 .DB 00H,00H,00H,00H,00H,00H,00H,01H ;™
001637 4C38 021C749288A4D260 .DB 02H,1CH,74H,92H,88H,0A4H,0D2H,60H
001638 4C40 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001639 4C48

001640 4C48 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
001641 4C50 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001642 4C58 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001643 4C60

001644 4C60 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
001645 4C68 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001646 4C70 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001647 4C78

001648 4C78 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
001649 4C80 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001650 4C88 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001651 4C90

001652 4C90 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
001653 4C98 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001654 4CA0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001655 4CA8

001656 4CA8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
001657 4CB0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001658 4CB8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001659 4CCO

001660 4CC0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
001661 4CC8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001662 4CD0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001663 4CD8

001664 4CD8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
001665 4CE0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001666 4CE8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001667 4CFO0 ;

001668 4CF0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;N
001669 4CF8 3C42224242424242 .DB 3CH,42H,22H,42H,42H,42H,42H,42H
001670 4D00 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001671 4D08

001672 4D08 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;%
001673 4D10 2454341414141418 .DB 24H,54H,34H,14H,14H,14H,14H,18H
001674 4D18 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001675 4D20



001676 4D20 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;&
001677 4D28 7C828292AAD28282 .DB 7CH,82H,82H,92H,0AAH,0D2H,82H,82H
001678 4D30 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001679 4D38

001680 4D38 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;f
001681 4D40 B2D2322272AAA662 .DB 0B2H,0D2H,32H,22H,72H,0AAH,0A6H,62H
001682 4D48 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001683 4D50

001684 4D50 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;f
001685 4D58 08140C044424140C .DB 08H,14H,0CH,04H,44H,24H,14H,0CH
001686 4D60 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001687 4D68

001688 4D68 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;%
001689 4D70 7C82122A1A0A0A06 .DB 7CH,82H,12H,2AH,1AH,0AH,0AH,06H
001690 4D78 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001691 4D80

001692 4D80 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;3
001693 4D88 78840444A46E5566 .DB 78H,84H,04H,44H,0A4H,6EH,55H,66H
001694 4D%0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001695 4D98

001696 4D98 0000000000000204 .DB 00H,00H,00H,00H,00H,00H,02H,04H ;%
001697 4DA0 2854341414141418 .DB 28H,54H,34H,14H,14H,14H,14H,18H
001698 4DA8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001699 4DB0

001700 4DB0 0000000000000204 .DB 00H,00H,00H,00H,00H,00H,02H,04H ;%
001701 4DB8 A8D4142424242830 .DB 0A8H,0D4H,14H,24H,24H,24H,28H,30H
001702 4DC0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001703 4DC8

001704 4DC8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;¥
001705 4DD0 728 A4A8A8A9AAEDA DB 72H,8AH,4AH,8AH,8AH,9AH,0AEH,0DAH
001706 4DD8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001707 4DEO

001708 4DEO 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;¥
001709 4DE8 728A4A8A8ACAAAEE .DB 72H,8AH,4AH,8AH,8AH,0CAH,0AAH,0EEH
001710 4DF0 00080E0000000000 .DB 00H,08H,0EH,00H,00H,00H,00H,00H
001711 4DF8

001712 4DF8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;i
001713 4E00 7C82E2222262A243 .DB 7CH,82H,0E2H,22H,22H,62H,0A2H,43H
001714 4E08 162A360000000000 .DB 16H,2AH,36H,00H,00H,00H,00H,00H
001715 4E10

001716 4E10 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;%
001717 4E18 7C8262222262A242 .DB 7CH,82H,62H,22H,22H,62H,0A2H,42H
001718 4E20 02AA560000000000 .DB 02H,0AAH,56H,00H,00H,00H,00H,00H
001719 4E28

001720 4E28 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H  ;{)
001721 4E30 3E407C021A1A0606 .DB 3EH,40H,7CH,02H,1AH,1AH,06H,06H
001722 4E38 002A560000000000 .DB 00H,2AH,56H,00H,00H,00H,00H,00H
001723 4E40

001724 4E40 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;)
001725 4E48 B6DA324242424242 DB 0B6H,0DAH,32H,42H,42H,42H,42H,42H
001726 4E50 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001727 4E58

001728 4E58 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;g
001729 4E60 52AA8AB8AAADEAASA .DB 52H, OAAH 8AH, 8AH OAAH ODEH,0AAH,9AH
001730 4E68 0000000000000000 .DB 00H,00H,00H, OOH OOH, OOH O0H, 00H
001731 4E70

001732 4E70 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;%
001733 4E78 6494549494969DD6 .DB 64H,94H,54H,94H,94H,96H,9DH,0D6H
001734 4E80 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001735 4E88

001736 4E88 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;e



001737 4E90 3C4242526A5A4A72 DB 3CH,42H,42H,52H,6AH,5AH,4AH,72H
001738 4E98 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001739 4EA0

001740 4EA0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;&
001741 4EA8 6C9292A2D2B292E2 .DB 6CH,92H,92H,0A2H,0D2H,0B2H,92H,0E2H
001742 4EB0O 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001743 4EB8

001744 4EB8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;@
001745 4EC0 3C42224242625222 .DB 3CH,42H,22H,42H,42H,62H,52H,22H
001746 4EC8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001747 4EDO

001748 4EDO 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;@
001749 4ED8 C4AAS526242424242 .DB 0C4H,0AAH,52H,62H,42H,42H,42H,42H
001750 4EEO 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001751 4EES8

001752 4EE8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;0
001753 4EF0 3E507C121212121E .DB 3EH,50H,7CH,12H,12H,12H,12H,1EH
001754 4EF8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001755 4F00

001756 4F00 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;n
001757 4F08 64A46424444E5566 .DB 64H,0A4H,64H,24H,44H,4EH,55H,66H
001758 4F10 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001759 4F18

001760 4F18 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;5
001761 4F20 42A262222222227E .DB 42H,0A2H,62H,22H,22H,22H,22H,7EH
001762 4F28 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001763 4F30

001764 4F30 0000000000020202 .DB 00H,00H,00H,00H,00H,02H,02H,02H ;U
001765 4F38 42A262222222223E .DB 42H,0A2H,62H,22H,22H,22H,22H,3EH
001766 4F40 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001767 4F48

001768 4F48 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;U
001769 4F50 2252624242425A66 .DB 22H,52H,62H,42H,42H,42H,5AH,66H
001770 4F58 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001771 4F60

001772 4F60 0000000000020202 .DB 00H,00H,00H,00H,00H,02H,02H,02H ;1
001773 4F68 2252624242425A66 .DB 22H,52H,62H,42H,42H,42H,5AH,66H
001774 4F70 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001775 4F78

001776 4F78 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;#
001777 4F80 42A262222A2A3622 .DB 42H,0A2H,62H,22H,2AH,2AH,36H,22H
001778 4F88 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001779 4F90

001780 4F90 0000000000020202 .DB 00H,00H,00H,00H,00H,02H,02H,02H ;A
001781 4F98 42A262222A2A3622 DB 42H,0A2H,62H,22H,2AH,2AH,36H,22H
001782 4FA0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001783 4FA8

001784 4FA8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;W
001785 4FB0 7C82C2222262A242 .DB 7CH,82H,0C2H,22H,22H,62H,0A2H,42H
001786 4FB8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001787 4FCO

001788 4FC0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;W
001789 4FC8 42A26222227AA662 .DB 42H,0A2H,62H,22H,22H,7AH,0A6H,62H
001790 4FD0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001791 4FD8

001792 4FD8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;N
001793 4FE0 225262423242427E .DB 22H,52H,62H,42H,32H,42H,42H,7EH
001794 4FE8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001795 4FF0

001796 4FF0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;u
001797 4FF8 3E607C0202060A04 .DB 3EH,60H,7CH,02H,02H,06H,0AH,04H



001798 5000 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001799 5008

001800 5008 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;&
001801 5010 3C42224242625222 .DB 3CH,42H,22H,42H,42H,62H,52H,22H
001802 5018 0202020000000000 .DB 02H,02H,02H,00H,00H,00H,00H,00H
001803 5020

001804 5020 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;5
001805 5028 7C82023A46625222 .DB 7CH,82H,02H,3AH,46H,62H,52H,22H
001806 5030 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001807 5038

001808 5038 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;%
001809 5040 3C42020202060A04 .DB 3CH,42H,02H,02H,02H,06H,0AH,04H
001810 5048 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001811 5050

001812 5050 0000000000000408 .DB 00H,00H,00H,00H,00H,00H,04H,08H ;&
001813 5058 3C42425A5A525232 .DB 3CH,42H,42H,5AH,5AH,52H,52H,32H
001814 5060 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001815 5068 :

001816 5068 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;f)
001817 5070 42A2622A2F22227E .DB- 42H,0A2H,62H,2AH,2FH,22H,22H,7EH
001818 5078 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001819 5080

001820 5080 0000000000000204 .DB 00H,00H,00H,00H,00H,00H,02H,04H ;2
001821 5088 7C82023A46625222 .DB 7CH,82H,02H,3AH,46H,62H,52H,22H
001822 5090 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001823 5098

001824 5098 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H  ;#
001825 50A0 46AA644E52624242 .DB 46H,0AAH,64H,4EH,52H,62H,42H,42H
001826 50A8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001827 50B0

001828 50B0 0000000000060A07 .DB 00H,00H,00H,00H,00H,06H,0AH,07H ;¥
001829 50B8 42A26222425A6642 .DB 42H,0A2H,62H,22H,42H,5AH,66H,42H
001830 50C0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001831 50C8

001832 50C8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;&
001833 50D0 7CC202225262427C .DB 7CH,0C2H,02H,22H,52H,62H,42H,7CH
001834 50D8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001835 50E0

001836 50E0Q 0000000000000204 .DB 00H,00H,00H,00H,00H,00H,02H,04H ;%
001837 50E8 7CCA72225262423C .DB 7CH,0CAH,72H,22H,52H,62H,42H,3CH
001838 50F0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001839 50F8

001840 50F8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;W
001841 5100 0000623C00623C00 .DB 00H,00H,62H,3CH,00H,62H,3CH,00H
001842 5108 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001843 5110

001844 5110 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;9
001845 5118 7C82E2222262A242 .DB 7CH,82H,0E2H,22H,22H,62H,0A2H,42H
001846 5120 0202020000000000 .DB 02H,02H,02H,00H,00H,00H,00H,00H
001847 5128

001848 5128 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;8
001849 5130 3C42020202020202 .DB 3CH,42H,02H,02H,02H,02H,02H,02H
001850 5138 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001851 5140

001852 5140 0000000060906000 .DB 00H,00H,00H,00H,60H,90H,60H,00H ;4
001853 5148 1C22020202020202 .DB 1CH,22H,02H,02H,02H,02H,02H,02H
001854 5150 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001855 5158

001856 5158 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;¥
001857 5160 1010101010181408 .DB 10H,10H,10H,10H,10H,18H,14H,08H
001858 5168 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H



001859 5170
001860 5170 0000000000000000 .DB

00H,00H,00H,00H,00H,00H,00H,00H

?

001861 5178 4848484848486C6C .DB 48H,48H,48H,48H,48H,48H,6CH,6CH

001862 5180 0000000000000000
001863 5188

001864 5188 000000003E40F804 .
001865 5190 0404040404060502 .
001866 5198 0000000000000000 .
001867 51A0

001868 51A0 0000000078849474 .
001869 51A8 0404040404060502 .
001870 51B0 0000000000000000 .
001871 51B8

001872 51B8 000000008C542404
001873 51C0 0404040404060502 .
001874 51C8 0000000000000000 .
001875 51D0 .

001876 51D0 0000000000000000

.DB

.DB

00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,3EH,40H,0F8H,04H
04H,04H,04H,04H,04H,06H,05H,02H
00H,00H,00H,00H,00H,00H,00H,00H

N

00H,00H,00H,00H,78H,84H,94H,74H
04H,04H,04H,04H,04H,06H,05H,02H
00H,00H,00H,00H,00H,00H,00H,00H

9

00H,00H,00H,00H,8CH,54H,24H,04H
04H,04H,04H,04H,04H,06H,05H,02H
00H,00H,00H,00H,00H,00H,00H,00H

3

00H,00H,00H,00H,00H,00H,00H,00H

b

001877 51D8 EC92020202020202 .DB OECH 92H 02H 02H 02H 02H, 02H 02H

001878 51E0 0200000000000000 .DB
001879 51E8

001880 51E8 0000000000000000 .DB
001881 51F0 00644C3404040408 .DB
001882 51F8 0000000000000000 .DB
001883 5200

001884 5200 0000000000000000 .DB

001885 5208 0000000000000000 .DB

001886 5210 000C040400000000 .DB
001887 5218

001888 5218 0000000000000000 .DB

001889 5220 0000000000000000 .DB

02H, OOH OOH 00H OOH 00H, OOH 00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,64H,4CH,34H,04H,04H,04H,08 H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,0CH,04H,04H,00H,00H,00H,00H

b

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

001890 5228 001 A0AOE00000000 .DB 00H,1AH,0AH,0EH,00H,00H,00H,00H

001891 5230

001892 5230 000000003C427E00 .DB
001893 5238 0000000000000000 .DB

001894 5240 0000000000000000 .DB

001895 5248

001896 5248 000000007985FF00 .DB

001897 5250 0000000000000000 .DB

001898 5258 0000000000000000 .DB

001899 5260

001900 5260 00000000768DFE00 .DB
001901 5268 0000000000000000 .DB

001902 5270 0000000000000000 .DB

001903 5278

001904 5278 00000000758DFF00 .DB
001905 5280 0000000000000000 .DB

001906 5288 0000000000000000 .DB

001907 5290

001908 5290 0000000021513E00 .DB
001909 5298 0000000000000000 .DB

001910 52A0 0000000000000000 .DB
001911 52A8

001912 52A8 000000000C120C00 .DB 00H,00H,00H,00H,0CH,12H,0CH,00H

001913 52B0 0000000000000000 .DB
001914 52B8 0000000000000000 .DB
001915 52C0

001916 52C0 013E483600000000 .DB
001917 52C8 0000000000000000 .DB
001918 52D0 0000000000000000 .DB
001919 52D8

00H,00H,00H,00H,3CH,42H,7EH,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

L]

00H,00H,00H,00H,79H,85H,0FFH,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

?

00H,00H,00H,00H,76H,8DH,0FEH,00H ;[
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H;00H,00H,00H,75H,8DH,0FFH,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

k]

00H,00H,00H,00H,21H,51H,3EH,00H
00H,00H,00H,00H,00H,00H,00H,00H
OOH 00H 00H,00H,00H, 00H OOH 00H

;[
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

01H,3EH,48H,36H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

B



001920 52D8 0202020000000000
001921 52E0 0000000000000000 .
001922 52E8 0000000000000000 .
001923 52F0

001924 52F0 31123C0000000000
001925 52F8 0000000000000000 .
001926 5300 0000000000000000 .
001927 5308

001928 5308 6D95520000000000 .
001929 5310 0000000000000000 .
001930 5318 0000000000000000 .
001931 5320

001932 5320 041F040000000000 .
001933 5328 0000000000000000 .
001934 5330 0000000000000000 .
001935 5338

001936 5338 030C140800000000
001937 5340 0000000000000000 .
001938 5348 0000000000000000 .
001939 5350

001940 5350 0000000000000000 .
001941 5358 0000000000000000 .
001942 5360 0008140800000000 .
001943 5368

001944 5368 0000000000000000 .
001945 5370 0066988888889866 .
001946 5378 0000000000000000 .
001947 5380

001948 5380 0000000000000000 .
001949 5388 0070484870484478 .
001950 5390 4040000000000000 .
001951 5398

001952 5398 0000000000000000 .DB
001953 53A0 6314181020204040 .DB
001954 53A8 0000000000000000 .DB
001955 53B0

001956 53B0 0000000000000000 .DB

001957 53B8 003C42427E42423C .DB 00H,3CH,42H,42H,7EH,42H,42H,3CH

001958 53C0 0000000000000000 .DB
001959 53C8

001960 53C8 0000000006081010 .DB
001961 53D0 1010101010101010 .DB
001962 53D8 101020C000000000
001963 53E0

001964 53E0 000000000000FE42
001965 53E8 2010080408102042
001966 53F0 FE00000000000000
001967 53F8

001968 53F8 0000000000000001
001969 5400 010202040448A810
001970 5408 0000000000000000
001971 5410

001972 5410 0000000000000000
001973 5418 18182424424281FF
001974 5420 0000000000000000
001975 5428

001976 5428 0000000000000000
001977 5430 FF81424224241818
001978 5438 0000000000000000
001979 5440

001980 5440 0000000000000000

.DB
.DB
.DB

.DB
.DB
.DB

.DB
.DB
.DB

.DB
.DB
.DB

.DB

02H,02H,02H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

31H,12H,3CH,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

6DH,95H,52H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

04H,1FH,04H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

03H,0CH, 14H,08H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H
00H,08H,14H,08H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,66H,98H,88H,88H,88H,98H,66H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,70H,48H,48H,70H,48H,44H,78H
40H,40H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H

63H,14H,18H,10H,20H,20H,40H,40H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,06H,08H,10H,10H
10H,10H,10H,10H,10H,10H,10H,10H

.DB 10H,10H,20H,0COH,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,0FEH,42H
20H,10H,08H,04H,08H,10H,20H,42H
OFEH,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,01H

01H,02H,02H,04H,04H,48H,0A8H,10H

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

18H,18H,24H,24H,42H,42H,81H,0FFH

00H,00H,00H,00H,00H,00H,00H,00H
00H,00H,00H,00H,00H,00H,00H,00H

R

b

OFFH,81H,42H,42H,24H,24H,18H,18H ’

00H,00H,00H,00H,00H,00H,00H,00H

00H,00H,00H,00H,00H,00H,00H,00H



001981 5448 007FA42448489090 .DB 00H,7FH,0A4H,24H,48H,48H,90H,90H
001982 5450 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001983 5458

001984 5458 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
001985 5460 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001986 5468 0000000000000000 .DB 00H. ,00H,00H,00H,00H,00H,00H,00H
001987 5470

001988 5470 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;e
001989 5478 000E11111E101020 .DB 00H,0EH,11H,11H,1EH,10H,10H,20H
001990 5480 20C0000000000000 .DB 20H,0COH,00H,00H,00H,00H,00H,00H
001991 5488

001992 5488 0000000000000004 .DB 00H,00H,00H,00H,00H,00H,00H,04H ;l=
001993 5490 043C464A4A52523C .DB 04H,3CH,46H,4AH,4AH,52H,52H,3CH
001994 5498 2020000000000000 .DB 20H,20H,00H,00H,00H,00H,00H,00H
001995 54A0

001996 54A0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
001997 54A8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001998 54B0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
001999 54B8

002000 54B8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;&
002001 54C0 000000090912123D .DB 00H,00H,00H,09H,09H,12H,12H,3DH
002002 54C8 4080000000000000 .DB 40H,80H,00H,00H,00H,00H,00H,00H
002003 54D0

002004 54D0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;&
002005 54D8 38448282828244C6 .DB 38H,44H,82H,82H,82H,82H,44H,0C6H
002006 54E0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002007 54E8

002008 54E8 0000000000001814 .DB 00H,00H,00H,00H,00H,00H,18H,14H ;b
002009 54F0 1219151331712307 .DB 12H,19H,15H,13H,31H,71H,23H,07H
002010 54F8 0200000000000000 .DB 02H,00H,00H,00H,00H,00H,00H,00H
002011 5500

002012 5500 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;e
002013 5508 007D262A3C3262BC .DB 00H,7DH,26H,2AH,3CH,32H,62H,0BCH
002014 5510 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002015 5518

002016 5518 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002017 5520 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002018 5528 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002019 5530

002020 5530 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
002021 5538 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

002022 5540 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

002023 5548

002024 5548 000000000F1E3800 .DB 00H,00H,00H,00H,0FH,1EH,38H,00H ;v
002025 5550 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002026 5558 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002027 5560

002028 5560 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002029 5568 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002030 5570 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002031 5578

002032 5578 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;[
002033 5580 00CA9A6A0A0A0A14 .DB OOH 0CAH ,9AH, 6AH 0AH OAH OAH 14H
002034 5588 0000000000000000 .DB 00H,00H,00H, OOH OOH 00H, OOH 00H

002035 5590

002036 5590 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;[
002037 5598 00004090926D0000 .DB 00H,00H,40H,90H,92H,6DH,00H,00H
002038 55A0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002039 55A8

002040 55A8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
002041 55B0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

2
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002042 55B8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

002043 55C0

002044 55C0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H ;
002045 55C8 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H
002046 55D0 0000000000000000 .DB 00H,00H,00H,00H,00H,00H,00H,00H

002047 55D8 ;

002048 55D8

002049 55D8

002050 55D8

002051 55D8 DISBUF:

002052 55D8

002053 8110 .ORG 8110H

002054 8110

002055 8110 LINEBUFF: .RS 48

002056 8140 PAGEX: .RSPAGESIZE ;

002057 82F0 PAGEY: .RSPAGESIZE ;

002058 84A0- PAGEZ: .RS PAGESIZE

002059 8650 PAGEA: .RSPAGESIZE

002060 8800 PAGEM: RS PAGESIZE

002061 89B0

002062 89B0 00 ROWSCAN: .DB 0 ; SCANING ROW DISPLAY
002063 89B1 0000 ADDSCAN: .DW 0 ; SCANING ADDRESS DISPLAY
002064 89B3

002065 89B3 0000 CRCOL: .DW O ;

002066 89B5 0000 CRROW: .DWO ;

002067 89B7

002068 89B7 0000 RUNPRG: .DWO

002069 89B9 0000 PTPRG: .DWO ; POINTER TO PROGRAM
002070 89BB 0000 STPRG: DW O

002071 89BD 0000 ENDPRG: .DW 0

002072 89BF 0000 CRMPRG: .DW 0 ; TOTAL OF CHARACTER IN PROGRAM

002073 89Cl1
002074 89C1 0000
002075 89C3
002076 89C3 0000
002077 89C5
002078 89Cs5
CHARACTERS
002079 8CES
002080 8CE5 0000
(RUN)

002081 8CE7 00
002082 8CES8 00
002083 8CE9
002084 8CE9 0000
002085 8CEB

ADDSCAN =89B1 INIT
BBR =0039 INKEY

=009D RDRO

CRLOCAL: . DW 0
PAGEPUT: . DW 0

MPRG: .RS200*4

MODE: .DWO0

ASCII: .DBO
FONT: .DBO

BOOT: DWJ(
.END

; PAGE IS PUTTED CHAR
; MOVING CHARACTER PROGRAM 200

; SHOW MODE EDIT(INPUT) OR MOVE

=0009 PUTCH =0549
ASCII =8CE7 INITPRG =00DB PUTCOMM =0192

=0009

BOOT =8CE9 INSERT =0267 RESETKEY=00F7
CBAR =003A INSERTCH=02C0 RLDROH =000F

CBR =0038 KBKSP
CHARSIZE=0018 KDN
CHECKEY =05CB KEND

=0008 RLDROL =000E

=0019 ROWBYTE =0012

=0005 ROWSCAN =89B0

CLEARALL=04EC KEY13 =05D9 RTDNIL =03B8
CLEARKEY=0104 KHOME =0002 RTL1L1B =04BE
CLEARPG =0570 KLEFT =001E RTLALI1B =04AD
CLRKEY =009E KPGDN =0006 RTRILI1B =047F
CNTLAO =0001 KPGUP =0003 RTRALIB =046E
CNTLBO =0003 KRIGHT =001A RTUPIL =040C
CONTI =0068 KUP =0018 RUNMODE =033A
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CRCOL =89B3 LINEBUFF=8110 RUNPRG =89B7
CRLOCAL =89C1 LPCLR =0573 RUNRUN =00D3
CRMPRG =89BF LPDELM =05BA SCAN1 =0073
CRROW =89B5 LPDELMI1 =05B9 SCAN2 =0088
CTPORT1 =008F LPEDIT =021E SCANDISP=0038
CTPORT2 =009F LPFCR =032A SHIFTDN =03A1
DECPTPRG=016B LPGETKEY=0113 SHIFTLEF=0446
DEL =0004 LPPUT =055F SHIFTRIG=045A
DELA =05A4 LPRLALB1=04B5 SHIFTUP =03F5
DELAY =05AC LPRRALBI1=0476 STARTI1 =0003
DELAYM =05B4 LPRTLBI1 =04DB STATO =0005
DELAYMAX=0000 LPRTLB2 =04E2 STILL =00D0
DELAYMID=03E8 LPRTRB1=049C STOPWR =031D
DELAYMIN=0014 LPRTRB2 =04A3 STOPWRIT=0543
DELAYSCA=00FF LPSHLT =0448 STPRG =89BB
DELCHI1 =02BB LPSHRT =045C STRAT =0000
DELCHAR =028C LPSTDN =03A6 SYSSTACK=80FF
DELETECH=0292 LPSTUP =03FA TCR =0010
DINTSCAN=0000 LPWRM =02F9 TDRO =0007
DISBUF =55D8 LPWRST =051F TESTSCAN=059B
EDITPRG =021E MAIN =0099 TMDROH =000D
EINTSCAN=0011 MAXCOL =0012 TMDROL =000C

ENDCHECK=05D9 MAXROW =0018 WATCHDOG=05DE

ENDEDIT =0262 MODE =8CE5 WRITEMES=02EC
ENDFCR =0335 MODEEDIT=0002 WRITESTR=0511
ENDINST =028B MODEMOVE=0001
ENDPRG =89BD MPRG =89C5
ENDPUTCO=0215 NDSP =000C
ENDSCAN =008E NEXT =0343
ENTER =000D NEXT2 =039E

ESC =001B NO04 =0380

FBKSP =017B NOO0O5 =038A

FEND =014E NO06 =0394
FHOME =0145 NO07 =039E
FINDCOMR=0323 NODN =01DA
FLEFT =011E NOLF =01E6

FONT =8CE8 NORT =01FF
FONTCHAR=0002 NOUP =01CE
FONTCOM =4000 ORGPRG =05DF
FONTCOMM=0001 OVER_COL=0003
FONTTE =40D8 PAGEA =8650
FPGDN =0218 PAGEM =8800
FPGUP =0218 PAGEPUT =89C3
FRIGHT =0132 PAGESIZE=01B0
FULLWRIT=0537 PAGEX =8140
GCA =0593 PAGEY =82F0
GCAFC =058B PAGEZ =84A0
GETCHARA=057D PORTROW =008C
GETKEY =0110 PTPRG =89B9
INCPTPRG=015C PUTC1 =01EF
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#include <reg51.h>
#include <ctype.h>
#include <stdio.h>
#include <intrins.h>
#include "kbd.h"
static void int0_isr (void);
void timer0 _initialize (void);
unsigned char j,gotchar,lastchar,usechar;
bit newchar;
char k[12];
sbit busy = P1/1;
sbit kbddata = P1/7;
bit LSHFT,RSHFT,ARROW,ARROW?2;
main()
{
unsigned char a,b;
int i;
EA =0 /* disable interrupts */
SCON = 0x50;
TMOD |= 0x20;
TH1 =0xfd;
TR1 =1;
TI =1;
EX0 =1; /* enable int0 interrupt */
ITO =1; /* set edge interrupt for int0 */
EA =1; /* enable interrupts */
i =0
ARROW = 0;
for(i = 0;i<12;i++) k[i] = 0;
putchar(’."); putchar(':"); putchar('.");
PO = 0x00;
while(1){
if(busy){
PO = 0x00; // putchar(0);

}
if(j = 11){§
a = (k[8]<<3)+ (k[7]<<2)+ (k[6]<<1) + Kk[5];
b = (k[4]<<3)+ (k[3]<<2)+ (k[2]<<1) + k[1];
gotchar = (a <<4) + b;
newchar=1;
if(gotchar == LSHIFT){
LSHFT = !LSHFT;
newchar = 0;

}

if(gotchar = RSHIFT){
RSHFT =!RSHFT;
newchar = 0;

}
if( gotchar == 0xE0 ){
if(ARROW){
newchar =1;
ARROW2 =1;
ARROW =(;
}
ARROW =1;



newchar =0;

}

if( (gotchar = RELEASE) || (lastchar = RELEASE) ) { // release key
lastchar = gotchar; // do not use that value
ARROW =0;

newchar =0;

if(newchar){ // got new char
usechar = scancode[gotchar];
if(ARROW2 =1){
usechar = scancode[gotchar];
ARROW?2 =(;

}
if(LSHFT[|RSHFT){
usechar = shiftscancode[gotchar];

if(!busy){
PO =0x00; // putchar(0);
putchar(0x00);

if(busy){
PO =usechar; // putchar(usechar);
putchar(usechar);
newchar = 0;

}

newchar = 0;
i=0;

}
}

static void int0_isr (void) interrupt 0 using 1

k[j] = kbddata;
it
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#define RELEASE 0xf0

#define LSHIFT 0x12

#define RSHIFT 0x59

#define CONTROL 0x14
#define CAPLOCK 0x58
unsigned char code scancode|] = {

0, 1/ 0x00
0, 1/ 0x01
0, 1/ 0x02
0, /1 0x03
0, /1 0x04
0, 11 0x05
0, 1/ 0x06
0, 11 0x07
0, /1 0x08
0, 1/ 0x09
0, /1 0x0A
0, // 0x0B
0, 1/ 0x0C
\t', // 0x0D
64, // 0x0E
0, // 0xOF
0, 1/ 0x10
0, /1 0x11
0, /1 0x12
0, // 0x13
0, /1 0x14
'q’, /1 0x15
1, 1/ 0x16
0, 11 0x17
0, /1 0x18
0, /1 0x19
'z, 1/ 0x1A
's', // 0x1B
'a’, /1 0x1C
'w', /1 0x1D
2, // 0x1E
0, // 0x1F
0, 11 0x10
'c', 110x21
'x', /1 0x22
'd', 1/ 0x23
'e', 1/ 0x24
'4', 11 0x25
'3, 11 0x26
0, 11 0x27
0, 1/ 0x28
32, // 0x29 spacebar
V', 11 0x2A
'f, /1 0x2B
't 110x2C
'r', 1/ 0x2D

'S, // 0x2E
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// 0x2F
/1 0x30
/1 0x31
/1 0x32
/1 0x33
/1 0x34
// 0x35
/1 0x36
/1 0x37
/1 0x38
/1 0x39
// 0x3A
// 0x3B
/1 0x3C
// 0x3D
// 0x3E
/1 0x3F
/1 0x40
/1 0x41
/1 0x42
// 0x43
/1 0x44
/1 0x45
/1 0x46
/1 0x47
/1 0x48
/1 0x49
/] 0x4A
// 0x4B
/1 0x4C
// 0x4D
/1 0x4E
/! 0x4F

/1 0x50
/1 0x51
/1 0x52
/1 0x53
/1 0x54
// 0x55
/1 0x56
/1 0x57
/1 0x58
/1 0x59
/1 0x5A
// 0x5B
/1 0x5C
// 0x5D
// 0xSE
/! 0xSF
/1 0x60
/1 0x61
/1 0x62
/1 0x63
/1 0x64
/1 0x65
/1 0x66
/1 0x67
/1 0x68



/1 0x69
/1 0x6A
// 0x6B
/1 0x6C
// 0x6D
// 0x6E
/! 0x6F
/1 0x70
y /1 0x71
/1 0x72
0, /1 0x73
26, /1 0x74
24, /1 0x75
27, /1 0x76
X 11 0x77
/1 0x78
/1 0x79
/1 0xTA
// 0x7B
/1 0x7C
/1 0x7D
/1 0x7E
/1 0x7F
// 0x80
/7 0x81
/1 0x82
/7 0x83
/1 0x84
// 0x85
// 0x86
/1 0x87
/7 0x88
/1 0x89
// 0x8A
// 0x8B
/1 0x8C
// 0x8D
/1 0xSE
/! 0x8F
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unsighed char code shiftscancode[] = {

/1 0x00
/7 0x01
/7 0x02
/7 0x03
/1 0x04
/1 0x05
/1 0x06
/1 0x07
/7 0x08
/7 0x09
/1 0x0A
// 0x0B
/1 0x0C
/1 0x0D
// 0XxO0E
/1 0x0F
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/1 0x10
/1 0x11
/1 0x12
/1 0x13
// 0x14
/1 0x15
/1 0x16
11 0x17
// 0x18
/1 0x19
/1 0x1A
/1 0x1B
/1 0x1C
/1 0x1D
/1 0x1E
// 0x1F
/1 0x10
/1 0x21
11 0x22
/1 0x23
11 0x24
11 0x25
1/ 0x26
11 0x27
1/ 0x28
1/ 0x29
11 0x2A
/1 0x2B
/1 0x2C
11 0x2D
/1 0x2E
1/ 0x2F
/1 0x30
/1 0x31
/1 0x32
1/ 0x33
1/ 0x34
/1 0x35
/1 0x36
11 0x37
/1 0x38
1/ 0x39
/1 0x3A
/1 0x3B
11 0x3C
1/ 0x3D
/1 0x3E
/ 0x3F
/1 0x40
/1 0x41
1/ 0x42
/1 0x43
1/ 0x44
1/ 0x45
1/ 0x46
11 0x47
1/ 0x48
1/ 0x49
1/ 0x4A



'L, // 0x4B

", 1/ 0x4C
P, // 0x4D
' /1 0x4E
0, // 0x4F
0, /1 0x50
0, /1 0x51
", /1 0x52
0, // 0x53
', /1 0x54
'+, /1 0x55
0, /1 0x56
0, 11 0x57
0, /1 0x58
0, /1 0x59
0, /1 0x5A
1Y /1 0x5B
0, 11 0x5C
', // 0x5D
0, // 0x5SE
0, // 0x5F
0, /1 0x60
0, /1 0x61
0, /1 0x62
0, // 0x63
0, 1/ 0x64
0, /1 0x65
0, /1 0x66
0, 11 0x67
0, // 0x68
0, /1 0x69
0, /1 0x6A
0, // 0x6B
0, /1 0x6C
0, // 0x6D
0, // 0x6E
0, // 0x6F
0, 11 0x70
0, /1 0x71
0, 11 0x72
0, /1 0x73
0, /1 0x74
0, /1 0x75
0, /1 0x76
0, 11 0x77
0, /1 0x78
0, /1 0x79
0, /1 0xTA
0, /1 0x7TB
0, /1 0x7C
0, /1 0x7D
0, // 0x7E
0, I/ 0x7F
0, /1 0x80
0, // 0x81
0, /1 0x82
0, /1 0x83
0, /1 0x84
0, /1 0x85



e S Mmoo

o e

|5

corororoeee

[ iy

-

[P o)

// 0x86
// 0x87
// 0x88
// 0x89
// 0x8A
// 0x8B
// 0x8C
// 0x8D
// 0x8E
// 0x8F
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ZiLOG

Totallly Logical

PRELIMINARY PROCUREMENT SPECIFICATION

Z85180/Z8L180

ENHANCED Z180 MICROPROCESSOR
OFFERS FASTER EXECUTION,
PoweR-SAVER MODE, Low EMI

FEATURES
Code Compatible with Zilog Z80® CPU

Extended Instructions
Two Chain-Linked DMA Channels

Lomi Power-Down Modes

On-Chip Interrupt Controllers

w

Three On-Chip Wait-State Generators
On-Chip Oscillator/Generator
Expanded MMU Addressing (up to 1 MB)

m b E'm

Clocked Serial /O Port

Two 16-Bit Counter/Timers

Two Enhanced UARTSs (up to 512 Kbps)
Clock Speeds: 10, 20, 33 MHz

Operating Range: 5V (3.3V@ 20 MHz)
Operating Temperature Range: 0°C to +70°C

—40°C to +85°C Extended Temperature Range

Three Packaging Styles
— 68-Pin PLCC

- 64-Pin DIP

— 80-Pin QFP

GENERAL DESCRIPTION

The enhanced Z85180/Z8L180™ significantly improves on
the previous Z80180 models while still providing full back-
ward compatibility with existing Zilog Z80 devices. The
Z85180/Z8L180 now offers faster execution speeds, pow-
er-saving modes, and EMI noise reduction.

This enhanced Z180 design also incorporates additional
feature enhancements to the ASCls, DMAs, and Igc
STANDBY Mode power consumption. With the addition of
“ESCC-like” Baud Rate Generators (BRGs), the two ASCls
now haveé the flexibility and capability to transfer data asyn-
chronously at rates of up to 512 Kbps. In addition, the ASCI
receiver has added a 4-byte First In First Out (FIFO) which
can be used to buffer incoming data to reduce the inci-
dence of overrun errors. The DMAs have been modified to
.allow for a “chain-linking” of the two DMA channels when
set to take their DMA requests from the same peripherals

*device. This feature allows for nonstop DMA operation be-

stween the two DMA channels, reducing the amount of CPU
intervention (Figure 1).

Not only does the Z85180/Z8L180 consume less power
during normal operations than the previous model, it has
also been designed with three modes intended to further
reduce the power consumption. Zilog reduced lgc power
consumption during STANDBY Mode to a minimum of -
10 pA by stopping the extermal oscillators and internal
clock. The SLEEP mode reduces power by placing the
CPU into a “stopped” state, thereby consuming less cur-
rent while the on-chip I/O device is still operating. The
SYSTEM STOP mode places both the CPU and the on-
chip peripherals into a “stopped” mode, thereby reducing
power consumption even further.

A new clock-doubler feature has been implemented into
the Z85180/Z8L 180 device that allows the programmer to
double the internal clock speed from that of the external
clock. This provides a system cost savings by allowing the
use of lower-cost, lower-frequency crystals instead of
higher-cost, higher-speed oscillators.

The Enhanced Z180 is housed in 80-pin QFP, 68-pin
PLCC, and 64-pin DIP packages.

DS000700-Z800798 PRELIMINARY 1
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28S180/Z81L.180
Enhanced 2180 Microprocessor . ZiLOG

GENERAL DESCRIPTION (Continued)

E
Note: All Sigﬂals with an overline, ", are active Low. For  Power connections follow conventional descriptions be-
* example: B/W, in which WORD is active Low; or BW, in low:
» Which BYTE is active Low.

(%4

. Connection Circuit Device
3 E Power Vcc VDD
! Ground GND Vss |
f
. 2 |3
4
—t < 1] &/ O |+~ |+ |& (<€ |T
< = 0 w N L [ R {7 I [77] = 2 £y
: s BBEECER, 55
& @ duREzISIcEERRIEL w2 B B &
. Bus State Control Interrupt
0 «<——| Timing
. Generator CPU
VAN
) 16-bit < > <«—— DREQ1
3 Al8/Toyr < Programmable DMACs TEND1
Reload Timers @) P
) @ K vje D <
TXS =« -
- TXS Clocked K P > TXAQ
RXS/GTS1 »{ Serial IO A {5 CKAO, DREG0
P % Porr synchronous
CKS <> < D sCl RXAO
' = (Channel 0) —
L} m >
s g RTSO
| = — < — oSS
; @ @ DCDO
@ @
i o .g
§ i
o (&)
! < » TXA1
' < > i “ <> ¢ =
i MMU Asynchronous <—>» CKA1, TENDO
SCi «—— RXA1
' - > (Channel 1) _
. ¥
. N
Address Data < Vo
Buffer Buffer <«—— Vgg
! il
& A19-A0 D7-DO
: Figure 1. Z8S180/Z8L 180 Functional Block Diagram

2 t PRELIMINARY DS000700-2800798



; Z85180/Z8L180
ZiLOG, Enhanced Z180 Microprocessor

PIN IDENTIFICATION

<
s VSS 31 64 PHI
XTAL z ; RD
t WR
. EXT./:IL 5 D W
BUSACK 3 - E
, BUSREQ ~ MREQ
RESET 5 — TORQ
{ NMI 5 O RFSH
i INTO H 3 HALT
E = = TENDT
. INTZ2 O = DREQ
; ST 5 = CKS
' A0 Y 0 RXS/CTS
' Al - ; TXS
A3 o 64-Pin DIP 0 DO
A4 S H RXA1
AS - TXAL
A6 - CKA/DREQ
3 A7 O =N
A8 E 3 RXA0
A9 £ - TXAO
. Al10 g =] C_S—ETCD(?
= All o =] BTSG
O -, RTS0
Al2 D7
o =]
. A13 L D6
. Ald 5 0 DS
) Al5 H 32 3P g

Figure 2. Z8S5180 64-Pin DIP Pin Configuration
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ZBS180/Z8L180
Enhanced Z180 Microprocessor

ZiLOG

PIN IbENTIFICATION (Continued)

]

OM g
< “j
|7p)]
:>:>< 2 2.
E LE L 2SERER .
ondooononoooonnonopnnan
9 1 61 E
H 10 ¢ 60 p HALT
E P TENDI
= L, DREQI
O 5 CKS
3 0 RXS/CTSI
-]
E Z8S180/Z8L180 D TXS
= 68-Pin PLCC L, CKAV/TEN
o =t
5 0 RXAL
5 D TEST
= -]
= L TXAl
= L. CKAO/DRE
== :@
= -]
27 43
gopugoguguguogdugpgouugudu
NO¥RSE 582 2 ARR
<<<<<<§>°<>QQQQ
a
<

Figure 3. Z85180/Z28L.180 68-Pin PLCC Pin Configuration
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Z85180/Z8L180

ILOG; Enhanced Z180 Microprocessor
4 Z m
i & lm }m
5k 2
I"I“ l;EFmEmS 2;2 3 250
LORICEE ¢ » o 9 Mo
N RS RESREEEZEREER
DO ODNDDODNOoOOONQNO0DQNOoDDODOOonNRnOan
i 64 60 55 50 a5 41
' TORQ H 65 40 P D5
MREQ © 0 D4
' o =]
, E ] C D3
| MI L D2
WR o 5 D1
RD 9 Z85180/Z8L180 P DO
PHI 7 80-Pin QFP Vs
Vss o [ A19
,  Vsso b Vec
' XTAL o b Al8/Toyt
N/C © H NC
EXTAL E P A17
OEES -]
WAIT 4 L Al6
BUSAC
\1 5 10 15 20 24
TU 0o 00 0o T 0 0 0 0 00 0 0 o0 uo0o0U
’EZZE‘EEV)<<<<><2<<<<<<
I
4
Figure 4. Z85180/Z8L180 80-Pin QFP Pin Configuration
!
. Table 1. Z85180/Z8L180 Pin Identification
Piwk Number and Package Type Secondary
QFP PLCC DiP Default Function Function Control
1. 9 8 NMI
2’ NC
3 NC
4. 10 9 INTO
5 1 10 INTT
61 12 1 INT2
7. 13 12 ST
8 14 13 AQ
9 15 14 Al
10 16 15 A2
1. 17 16 A3
:
580007(%0-2800798 PRELIMINARY 5



Z285180/28L180
Enhanced Z180 Microprocessor ZiLOG

PIN IDENTIFICATION (Continued)

3

Table 1. Z85180/28L180 Pin Identification

Pib Number and Package Type

. Secondary
QFP PLCC DIP Default Function Function Control
12 18 Vss
13 19 17 A4
14 NC
15 20 18 A5
16 21 19 A6
17 22 20 © A7
18 23 21 A8
19 24 22 A9
2 25 23 A10
21 26 24 A1
22 NC
23 NC
24 27 25 A12
25 28 26 A13
2d 29 27 A14
27 30 28 A15
., 28 31 29 A16
29, 32 30 A17
. 30, NC
31 33 31 A18 TouT Bit 2 or Bit 3 of TCR
32, 34 32 Vee
33 35 A19
34| 36 33 Vss
35, 37 34 DO
36t 38 3B D1
37: 39 - 36 D2
38l 40 37 D3
39 41 38 D4
40, 42 39 D5
M 43 40 D6
42 NC
43: NC
44 44 41 D7
45 45 42 RTSO
46 46 43 CTSo
47| 47 44 DCDO
48, 48 45 TXAO
i 49. 49 46 RXA0
50 50 47 CKAO DREQO Bit 3 or Bit 5 of DMODE

51, NC

6 PRELIMINARY DS000700-Z2800798



g Z8S180/Z8L180
iLOG Enhanced 2180 Microprocessor

i Table 1. Z85180/Z8L180 Pin Identification

Pin Number and Package Type

. Secondary

GFP: PLCC DIP Default Function Function Control
52 51 48 TXA1

53 | 52 TEST

54 . 53 49 RXA1

55 54 50 CKAT1 TENDO Bit 4 of CNTLA1
56 55 51 TXS

57! 56 52 RXS CTs1 Bit 2 of STAT1
58 57 53 CKS

59 58 54 DREQ1

60 59 55 TEND1

61, 60 56 HALT

62" NC

63, NC

64! 61 57 RFSH

65! 62 58 IORQ

66 63 59 MREQ

67 64 60 E

68! 65 61 M1

69" 66 62 WR

701 67 63 RD

7 68 64 PHI )
721 1 1 Vss

73 2 Vss

74, 3 2 XTAL

75 NC

76 4 3 EXTAL

77 5 4 WAIT

74 6 5 BUSACK

74 7 6 BUSREQ

80 8 7 RESET -

S000700-2800798 PRELIMINARY 7
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Z8S1 80/2,8L1 80
Enhanced Z180 Microprocessor ZiLOG

PIN IDENTIFICATION (Continued)

Table 2. Pin Status During RESET BUSACK and SLEEP

H ¢

t Pin Number and Package Type Pin Status
. ' Default Secondary
s QFP, PLCC DIP Function Function RESET BUSACK SLEEP
1 9 8 NMI IN IN IN
2 NC
3 NC
4 10 9 INTO IN IN IN
5 | 11 10 INTT IN IN IN
6 12 1 INT2 IN IN IN
7’ 13 12 ST 1 ? 1
8 14 13 AO 3T 3T 1
9 15 14 A1 ' 3T 3T 1
10 , 16 15 A2 3T 3T 1
11 17 16 A3 3T 3T 1
12, 18 Vgs GND GND GND
13 | 19 17 A4 3T 3T 1
s 14 NC
15 | 20 18 A5 3T 3T 1
P 161 21 19 A6 3T 3T 1
17 22 20 A7 3T 3T 1
w18 23 21 A8 3T 3T 1
19° 24 22 A9 3T 3T 1
20! 25 23 A10 3T 3T 1
21 | 26 24 A11 3T 3T 1
22, NC
23 ¢ NC
24 27 25 A12 3T 3T 1
25| 28 26 A13 3T 3T 1
26 29 27 Al4 3T 3T 1
27 | 30 28 A15 3T 3T 1
28 | 31 29 A16 3T aT 1
29 32 30 A17 3T 3T 1
30 | NC
31! 33 31 A18 TouT 3T 3T 1
32| 34 32 Vee Vee Vee Vee
33" 35 A19 3T 3T 1
34: 36 33 Vgg GND GND GND
* 35 37 34 DO 3T 3T 3T
~ 36, 38 35 D1 3T 3T 3T
- 37 39 36 D2 3T 3T 3T
, 381 40 37 D3 3T 3T 3T
39 41 38 D4 3T 3T 3T

8 i PRELIMINARY DS000700-Z800798



Z85180/Z8L180

I
ZiLoGg | . Enhanced Z180 Microprocessor
L]
! Table 2. Pin Status During RESET BUSACK and SLEEP
Pin Nuniber and Package Type Pin Status
* Default Secondary
3 QFP: PLCC DIP . Function Function RESET BUSACK SLEEP
s 40 ! 42 39 D5 3T 3T 3T
VTN 43 40 D6 3T 3T 3T
42 NC
43 NC
4 44 41 D7 3T 3T 3T
45 45 42 RTS0 1 ouT 1
46 | 46 43 CTS0 IN ouT IN
47 47 44 DCDO IN IN IN
48 48 45 TXAO 1 ouT ouT
49 49 46 RXAO IN IN IN
50 50 47 CKAO DREQO 3T ouT ouT
51 | NC
52 51 48 TXA1 1 ouT ouT
53 52 TEST
54 53 49 RXA1 IN IN IN
: 55, 54 50 CKA1 TENDO 3T IN IN
56 ! 55 51 XS 1 ouT ouT
¢ 57! 56 52 RXS CTSi IN IN IN
58 i 57 53 CKS 3T 110 110
5 59 58 54 DREQT IN 3T IN
60 | 59 55 TENDT 1 ouT 1
61 60 56 HALT 1 1 S0
62 NC
63 NC
64 61 57 RFSH 1 ouT ouT
65 62 58 TORQ 1 3T 1
66 ! 63 59 MREQ 1 3T 1
67 ! 64 60 E 0 ouT ouT
68 1 65 61 M1 1 1 1
69 66 62 WR 1 3T 1
70 67 63 RD 1 3T 1
71 68 64 PHI ouT ouT ouT
72§ 1 1 Vss GND GND GND
73 | 2 Vss GND GND GND
74 3 2 XTAL ouT ouT ouT
75, NC
< 76 4 3 EXTAL IN IN IN
- 77! 5 4 WAIT IN IN IN
a 78 6 5 BUSACK 1 ouT ouT
.79 7 6 BUSREQ IN IN IN
T80, 8 7 RESET IN IN IN

DS000700-2800798 PRELIMINARY 9
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Featurés

. _Compatible with MCS-51™ Products
o24K Bytes of In-System Reprogrammable Flash Memory-
— Endurance: 1,000 Write/Erase Cycles
o Fully Static Operation: 0 Hz to 24 MHz
s:Three-Leyel Program Memory Lock

Two 16-Bit T
Six Interrupt

128 x 8-Bit Internal RAM
32 Programmable VO Lines

imer/Counters
Sources

Programmable Serial Channel
Low Powér idle and Power Down Modes

Description

The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash Programmable and Erasable Read Only Memory (PEROM). The
device is manufactured using Atmel’s high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set and pinout. The
on-chip Flash allows the program memory to be reprogrammed in-system or by a con-
ventional nonvolatile memory programmer. By combining a versatile 8-bit CPU with
Flash on & monolithic chip, the Atmel AT89C51 is a powerful microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-

cations. |

Pin Configurations

BT

PQFP/TQFP

0.0 (ADO)
F1P0o.1 (AD1)

1P0.2 (AD2)
1P0.3 (AD3)

p
P
p
p
p
N
v
P

AIANANGAASC

NG

P1.5_
P1.6
P1.7
AST &
P3.0

NC ¢
P3.1
Pa.2
P3.31 8
P3.4 5 10
P3.5E‘1

Badudalagulalnl

QNIOUI&UM-A

3 11

4443424140 3837363534

—

33 :,Po.4 (AD4)
32 (S P0.5 (ADS)
31 =5 P0.6 (ADS)
30 {1P0.7 (AD7)
29 SEA/VPP
28 :
EALEIPROG
— PSEN

e

(continued)
PDIP

P1.0} 1 Uw:nvcc

P1.1 0} 2 39 [J PO.0 (ADO)
P1.2 3 38 |5 PO.1 (AD1)
P1.3] 4 37 |1 P0.2 (AD2)
P1.405 38 [ P0.3 (AD3)
Pt.50}6 35 [1 P0.4 (AD4)
P1.6 7 34 D P0.5 (ADS)
P1.7C] 8 33 |3 Po.6 (AD6)
RST ]9 32 3 P0.7 (AD7)

(RXD) P3.0C}10 31 O EA/VPP

(TXD) P3.1 ] 11 30 [J ALE/PROG

(TNTD) P3.2] 12 29 p PSEN

(TNTT) P3.3]13 28 [0 P2.7 (A15)

(To) P3.4] 14 27 0 P2.6 (A14)
(T1) P3.5] 15 26 |0 P2.5 (A13)
(WR) P3.6 ] 16 25 [0 P2.4 (A12)
(D) P3.7 |17 24 [0 P2.3 (A11)
xXTAL2'C] 18 23 {3 P2.2 (A10)
XTAL1 ] 19 22 1 P2.1 (A9)
GND [} 20 21 P2.0 (A8)
PLCC

oo

oonn

gL

INDEX *TON~O oram

CORNER 7272, 85G60
caocoaZ>a0a0

\ i n 1
Pi.sf7 5 3 1 43 41394p0.4 (AD4)
P1.6]8 38[QP0.5 (ADS5)
P1.7 ]9 3710 P0.6 (ADS)
RSTCJ10 36[71P0.7 (AD7)
(RXD) P3.0]11 3§ EA/VPP
NC 12 340 NC
(TXD) P3.1:}13 33" ALE/PROG
(INTD) p3.2}14 32|Z PSEN
(TNTT) P3.315 315 P2.7 {A15)

(T0) P3.4]16 30[0P2.6 (A14)

T1) P3.5{17 29 .

(m s %2125 252 R [ P28 (A13)
pooaggguguotd
ORNNT"TNOO™NOY

222 ZaNaaN
0 oaloaan
xX X

o~ e~

8-Bit
Microcontroller
| with 4K Bytes
Flash

AT89C51

0265F-A-12/97
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ek Diagram

+ PO.0 - PO.7 P2.0 - P2.7
Yo T 1 -$-$-1--I-$-$_$ _____ 1__1-_1-%-1--1.-1-% -----------------------------
Voo 2
;, PORT 0 DRIVERS PORT 2 DRIVERS
® GND | ? A T
= 00 RAM ADDR. PORT 0 PORT 2
i: REGISTER > RAM LATCH LATCH FLASH [—
5
3 X
4 PROGRAM
- B STACK
; ACC ADDRESS
. REGISTER POINTER REGISTER
¢
K
‘ <4—»  BUFFER
J T™P2 T™P1 .
s , \ /
. ' PC
. ALU INCREMENTER
% g INTERRUPT, SERIAL PORT,
: AND TIMER BLOCKS
A i PROGRAM
; PSW COUNTER
E Y
FSEN <———
ALEFROG 4——1 TIMING | \nsrRUCTION y A »  OPTR
EA / Vpp ——P| CONTROL REGISTER
RST —L—P
. PORT 1 PORT 3
: LATCH LATCH
\
: 0sc
PORT 1 DRIVERS ' »  PORT 3 DRIVERS
; P1.0 - P17 P3.0 - P3.7
[ —
s \ =
A2 3
3
- |
3
2
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The AT89C51 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit
timer/counters, a five vector two-level interrupt architecture,
a full duplex serial port, on-chip oscillator and clock cir-
euitry. In addition, the AT89C51 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters,
serial port and interrupt system to continue functioning. The
Power Down Mode saves the RAM contents but freezes
the oscillator disabling all other chip functions until the next
hardware reset.

Pin Description

Vee

Supply voltage.
GND

Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional 1/O port. As an
output port each pin can sink eight TTL inputs. When 1s
are written to port O pins, the pins can be used as high-
impedance inputs.

Rort 0 may also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode PO has internal pul-
lups.

Port 0 also receives the code bytes during Flash program-
ming, and'outputs the code bytes during program verifica-
tion. External pullups are required during program verifica-
tion.

Port 1

Port 1 is an 8-bit bidirectional I/O port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I ) because of the internal pullups.

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit bidirectional I/O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins they are pulled high by
the intemal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
c':urrent (I, because of the internal pullups.

Port 2 emits the high-order address byte during fetches
ffom external program memory and during accesses to
gxternal data memory that use 16-bit addresses (MOVX @
DPTR). In this application it uses strong internal pullups

[

AIMEL

when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ RI), Port 2 emits the
contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port3

Port 3 is an 8-bit bidirectional I/O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (1)) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed below:

Port Pin
P3.0 RXD (serial input port)
P3.1 TXD (serial output port)

Alternate Functions

P3.2 INTO (external interrupt 0)
P3.3 INTT (external interrupt 1)
P3.4 TO (timer O external input)
P3.5 T1 (timer 1 external input)
P3.6 WR (external data memory write strobe)
P3.7 RD (external data memory read strobe)

Port 3 also receives some control signals for Flash pro-
gramming and verification.

RST
Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low byte
of the address during accesses to external memory. This
pin is also the program pulse input (PROG) during Flash
programming. .

In normal operation ALE is emitted at a constant rate of 1/6

-the oscillator frequency, and may be used for external tim-

ing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to external Data Mem-
ory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN
Program Store Enable is the read strobe to external pro-
gram memory.

4-31
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When the AT89C51 is executing code from external pro-
gram memory, PSEN is activated twice each machine

cxcle, except that two PSEN activations are skipped during
each access to external data memory.

EANP

External Aécess Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to Vg for internal program execu-
tions.

This pin also receives the 12-volt programming enable volt-
age (Vpp) during Flash programming, for parts that require
12-volt Vpp.

XTAL1
Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
ofan |nvemng amplifier which can be configured for use as
an on-chip 'oscillator, as shown in Figure 1. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an extemal clock source, XTAL2 should be left
unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed.

Idie Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. Thé idle mode can be terminated by any enabled
interrupt of by a hardware reset.

It should be noted that when idle is terminated by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes control. On-chip hardware
inhibits access to intemal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle is terminated by
reset, the instruction following the one that invokes Idie
should not be one that writes to a port pin or to external
memory.

Figure 1. Oscillator Connections

c2
)t _T. XTAL2
R
$—~) XTAL1
I GND

Note: C1,C2 =30pF % 10 pF for Crystals

= 40 pF * 10 pF for Ceramic Resonators

Figure 2. Externa!l Clock Drive Configuration

NC —— 1 XTAL2
EXTERNAL
OSCILLATOR XTALA1
SIGNAL

Status of External Pins During Idle and Power Down Modes

Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
idle Internal 1 1 Data Data Data Data
idle External 1 1 Float Data Address Data
“Power Down Internal 0 Data Data Data Data
Power Down External 0 0 Float Data Data Data

.
-
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Power Down Mode

In the power down mode the oscillator is stopped, and the
imstruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power down mode is termi-
mated. The only exit from power down is a hardware reset.
Reset redefines the SFRs but does not change the on-chip
RAM. The reset should not be activated before Vg is
restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and sta-
bilize.

Lock Bit Protection Modes

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U) or can be programmed (P) to obtain the addi-
tional features listed in the table below:

When lock bit 1 is programmed, the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value, and holds that value until reset is activated. It is nec-
essary that the latched value of EA be in agreement with
the current logic level at that pin in order for the device to
function properly.

Prorgram Lock Bits Protection Type
LB1 LB2 LB3

1 U U U No program lock features.

2 P U U MOVC instructions executed from external program memory are disabled from fetching code
bytes from internal memory, EA is sampled and latched on reset, and further programming of the
Flash is disabled.

3 P P U Same as mode 2, also verify is disabled.

s 4 Same as mode 3, also external execution is disabled.

Rrogramming the Flash

The AT89C51 is normally shipped with the on-chip Flash
memory array in the erased state (that is, contents = FFH)
and ready to be programmed. The programming interface
accepts either a high-voltage (12-volt) or a low-voltage
(Vcc) program enable signal. The low voltage program-
ming mode provides a convenient way to program the
AT89C51 inside the user’s system, while the high-voltage
programming mode is compatible with conventional third
party Flash or EPROM programmers.

The AT89CS51 is shipped with either the high-voltage or
low-voltage programming mode enabled. The respective
top-side miarking and device signature codes are listed in
the following table.

Vpp =12V Vpp=5V
Top-Side Mark ATB9C51 ATB9C51
XXXX XXXX-5
yyww yyww
Signature (030H)=1EH (030H)=1EH
(031H)=51H (031H)=51H
(032H)=FFH (032H)=05H

The AT89C51 code memory array is’programmed byte-by-
byte in either programming mode. 7o program any non-
Blank byte in the on-chip Flash Memory, the entire memory
must be erased using the Chip Erase Mode.

L
-
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Programming Algorithm: Before programming the

AT89C51, the address, data and contfol signals should be

set up according to the Flash programming mode table and

Figures 3 and 4. To program the AT89C51, take the follow-

ing steps.

1. Input the desired memory location on the address
lines.

2. Input the appropriate data byte on the data lines.
3. Activate the correct combination of control signals.

4. Raise EA/Vpp to 12V for the high-voltage programming
mode.

5. Pulse ALE/PROG once to program a byte in the Flash
array or the lock bits. The byte-write cycle is self-timed
and typically takes no more than 1.5 ms. Repeat steps
1 through 5, changing the address and data for the
entire array or until the end of the object file is reached.

Data Polling: The AT89C51 features Data Polling to indi-
cate the end of a write cycle. During a write cycle, an
attempted read of the last byte written will result in the com-
plement of the written datum on PO.7. Once the write cycle

has been completed, true data are valid on all outputs, and
the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can also
be monitored by the RDY/BSY output signal. P3.4 is pulled
low after ALE goes high during programming to indicate
BUSY. P3.4 is pulled high again when programming is
done to indicate READY.
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Program Verify: If lock bits LB1 and LB2 have not been
programmed, the programmed code data can be read back
via the address and data lines for verification. The lock bits
cannot be, verified directly. Verification of the lock bits is
achieved by observing that their features are enabled.

Ghip Erase The entire Flash array is erased electrically
by using the proper combination of control signals and by
holding ALE/PROG low for 10 ms. The code array is written
with all “1”s. The chip erase operation must be executed
before the code memory can be re-programmed.

Reading t:he Signature Bytes: The signature bytes are
read by tHe same procedure as a normal verification of
locations 030H,

031H, and 032H, except that P3.6 and P3.7 must be pulled
to a logic low. The values retumed are as follows.

(030H) = 1EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51

(032H) = FFH indicates 12V programming
(032H) = 05H indicates 5V programming

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi-
nation .of contro! signals. The write operation cycle is self-
timed and once initiated, will automatically time itself to
completion.

All major programming vendors offer woridwide support for
the Atmel microcontroller series. Please contact your local
programming vendor for the appropriate software revision.

Flash Programming Modes

Mode RST PSEN ALE/PROG EANpp | P26 | P27 | P3.6 | P3.7
Write Code Data H L H/12V L H H H
E ~
.Read Code Data H H H o L L
"Write Lod} Bit - 1 H L H/2V H H H H
—~
Bit - 2 H L H/2V H H L L
. : S
]
] T
Bit - 3 H L H/2V H L H L
1 v
|
Chip Eras% H L ) HA2V H L L ] L
—~
I
Read Signature Byte H L H H L L L L
Note: 1. Chip Erase requires a 10-ms PROG pulse.

-

T

1

[T}
-
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Figure 3. Programming the Flash

[ .
v

AT89C51

Figure 4. Verifying the Flash

+5V +5V
- AT89C51 T AT89C51 T
. apDR, A0 A7) by Vee apDR. A0 AT by Veo
OOOOH/OFFFH PGM OOOOH/OFFFH PGM DATA
3 P20 - P23 PO [¢— pama P20 - P23 PO [ (USE 10K
A8 - Al1 A8 - Al1 PULLUPS)
—» P2.6 —»| P26
SEE FLASH | —»| P27 ALE [«—— PROG SEE FLASH —» P27 ALE
PROGRAMMIN PROGRAMMIN
MODES TABLE | — —»| P36 MODES TABLE | —% P36 v
——>» P37 —>» P3.7 "
, ¢ XTAL2 EA {¢—— V V;p —I‘ XTAL2 EA
324 MHz |
(.
XTAL1 RST [¢—— V, XTAL1 RST |¢—— Vi
GND PSEN -—_]_ GND PSEN ——]_
] L] L] - » - L]
Flash Programming and Verification Characteristics
° B
I:A =0°C 16 70°C, Ve = 5.0 £ 10%
Symbol ' Parameter Min Max Units
Vppl! 1 Programming Enable Voltage 11.5 12.5 '
lppt" ! Programming Enable Current 1.0 mA
' ; T
oL ! Oscillator Frequency 3 24 MHz
tavel Address Setup to PROG Low 480 oL
toHax Address Hold After PROG 48tc oL
tovaL | Data Setup to PROG Low 48tc o,
tarox Data Hold After PROG 48tg) )
tensH t P2.7 (ENABLE) High to Vpp 48tc oL
tshaL ' va Setup to PROG Low 10 us
tons M Vpp Hold After PROG 10 ns
taLaH PROG Width 1 110 us
tavav Address to Data Valid 48tc oL
tELQV ENABLE Low to Data Valid 48tc|_c|_
enaz Data Float After ENABLE 0 48tc L
=™ PROG High to BUSY Low 1.0 s
“twe ‘ Byte Write Cycle Time 2.0 ms
Mote: 1. C:>nly used in 12-volt programming mode.
4-35
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Flash Programmlng and Verification Waveforms High Voltage Mode (\bp = 12V)

P10 - P17 PROGRAMMING VERIFICATION
S P20 - P23 ( ADDRESS jk ADDRESS
» — tavav
4 PORT 0 ¢ DATA IN _DATA OUT p———
tovaL  toHox [«
tAVGL d tGHAX
ALE/PROG
tsHaL taHsL
_ 1 LOGIC 1
EANep I __T] waico _________|________.

P3.4
(RDY{BSY)

3
3
P2.7
(ENABLE) R
’ tareL — |‘;

J

o

[ Flash Programmmg and Verification Waveforms - Low Voltage Mode (\bp = 5V)
= PROGRAMMING VERIFICATION
* P1.0 4+ P17
P2.0 - P2.3 ADDRESS j ADDRESS
<« tavav
PORT 0 DATA IN DATA OUT p—m—

; tover  teHox h
' tavaL * taHax

ALE/PROG /
; e O
_ LOGIC 1 -
EANpp e Xo@IC O
P2.7 T fenon teLav -~ - ez

(ENABLE)
taHeL —*

P3.4

(RDY/BSY) BUSY READY

twe
~ - ~
AT89C51
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Abvsolqte Maximum Ratings*

rOperating Temperature ..............co.eveeremeeennee. -55°C to +125°C *NOTICE:  Stresses beyond those listed under “Absolute
o Maximum Ratings™ may cause permanent dam-
Storage Temperature ...........cccocvinirieennene. -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
afoltage on Any Pin other conditions beyond those indicated in the
with Respect to Ground ..........c.cccveveciicinnnnnne -1.0V to +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating
Maximum Operating Voltage...........ccoceevrinininincecieneeenne 6.6V conditions for extended periods may affect device
I reliability.
DC Output Current ... 15.0 mA
DC Characteristics
Ta =-40°G to 85°C, Vi = 5.0V + 20% (unless otherwise noted)
Symbol Parameter Condition Min Max Units
ViL input Low Voltage (Except EA -0.5 0.2 Vgc - 0.1 v
ViLy ' Input Low Voltage (EA) 0.5 0.2V¢c-0.3 v
ViH Input High Voltage (Except XTAL1, RST) 0.2\ +0.9 Vec+ 05 A
Vini Input High Voltage (XTAL1, RST) 0.7 \&¢ Vee+ 0.5 A
VoL Output Low Voltage!" (Ports 1,2,3) oL =1.6mA 0.45 \
Vo Output Low Voltage™ lo = 3.2 mA 0.45 v
(Port 0, ALE, PSEN
Hon Output High Voltage lon = -60 A, Vg = 5V £ 10% 24 v
P ,2,3, ALE, PSE
; ( ons 1 2 3 N IOH = '25 llA 075 Vcc V
* low = -10 pA 0.9 Vge v
Vo1 Output High Voltage lon = -800 HA, Ve = 5V £ 10% 2.4 v
! P inE |
(Port 0 in External Bus Mode) low = -300 4A 0.75 Vog v
. lon = -80 pA 0.9 Ve v
I ' Logical 0 Input Current (Ports 1,2,3) Vi = 0.45V -50 RA
I Logical 1 to 0 Transition Current Vin =2V, VCC =5Vt 10% -650 pA
(Ports 1,2,3)
Iu E Input Leakage Current (Port 0, EA 0.45 < Viy < Ve +10 pA
RRST Reset Pulldown Resistor 50 300 KQ
Co .| Pin Capacitance Test Freq. = 1 MHz, T = 25°C 10 pF
lec ! Power Supply Current Active Mode, 12 MHz 20 mA
b Idle Mode, 12 MHz 5 mA
' | Power Down Mode® Vge =6V 100 HA
Notes: Under steady state (non-transient) conditions, 1o, must be externally limited as follows:

B

i

Maximum lg_ per port pin: 10 mA

Maximum lg_ per 8-bit port:  Port 0: 26 mA

Ports 1, 2, 3: 15 mA

Maximum total Ig_for all output pins: 71 mA
If Io_ exceeds the test condition, Vo may exceed the related specification. Pins are not guaranteed to sink current greater

than the listed test conditions.

2. Minimum Vg for Power Down is 2V.

AIMEL
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AC Characteristics
fUnder Operating Conditions; Load Capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitance for all other
qutputs = 80 pF)

External Program and Data Memory Characteristics

Symbol Parameter 12 MHz Oscillator 16 to 24 MHz Oscillator Units
Min Max Min Max
1heLeL Oscillator Frequency 0 24 MHz
tL ALE Pulse Width 127 2ty o -40 ns
e | Address Valid to ALE Low 43 toroL-13 ns
tuax | | Address Hold After ALE Low 48 " o020 ns
TR, + | ALE Low to Valid Instruction In 233 Mo oL -65 ns
tLLpL ALE Low to PSEN Low 43 toLcL-13 ns
teipy . | PSEN Pulse Width 205 3t cL-20 ns
tpLv PSEN Low to Valid Instruction In 145 3tg cL-45 ns
texix .+ | Input Instruction Hold After PSEN 0 0 ns
texiz E Input Instruction Float After PSEN 59 toLc 10 ns
[texay ' | PSEN to Address Valid 75 toLcL-8 ns
davy Address to Valid Instruction In 312 SteLoL55 ns
toaz PSEN Low to Address Float 10 10 ns
dmrH |, | BD Pulse Width 400 6toLcL-100 ns
twLwH WR Pulse Width 400 6tc cL-100 -~ ns
tauov 1 | RD Low to Valid Data In 252 5t -90 ns
tRHDX ' Data Hold After RD 0 0 ns
taoz | Data Float After RD 97 2o 0128 ns
tupy | ALE Low to Valid Data In 517 8tey c1~150 ns
taov , | Address to Valid Data In 585 Ot oL 165 ns
thwe ¢ ALE Low to RD or WR Low 200 300 3tg cL-50 3tcL oL +50 ns
tww Address to RD or WR Low 203 dg 75 ns
tavwx . | Data Valid to WR Transition 23 toLc 20 ns
toyw | Data Valid to WR High 433 TtoLcL-120 ns
twHax ! Data Hold After WR 33 toLcL-20 ns
taaz . | RD Low to Address Float 0 0 ns
twHLH RD or WR High to ALE High 43 123 toLcL-20 tcLcL+25 ns
H ¥
b2
-
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External Program Memory Read Cycle
s i

& b —*
. ALE
2 >t
d ‘ tavie e LT, P
— bp e
PSEN N teLv
-t
_’{ <_tPLAZ i PXA
i t PXIZ
' LLAX 14 ‘
) toxix—» e
PORT 0 > A0-aA7 ———«INSTRIN p O A0-A7 <
—— by ———»
PORT 2 ) AB - A15 X AB-Al5

External Data Memory Read Cycle
{

Y —
ALE
—> twhLH

PSEN

. — tuov —’I

e

Ta

le— tpipH —»
e— tyw —>

ety ax— [N
< taLov taHpz

— tAVLL‘-’

triaz > "7 t
L — RHDX
PORT 0 _ >KA0 - A7 FROM Ri OR DPLX —KDATA IN A0 - A7 FROM PCL>—< INSTR IN

b —— Lvw ——
tavov ¥
PORT 2 ) P2.0 - P2.7 OR A8 - A15 FROM DPH X A8 - A15 FROM PCH

b

i
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External Data Memory Write Cycle

s ' tu—
. ' ALE N

—> twhn
? P —
PSEN
: — thw —le—tywn —>
]
‘WR 1t ax
— tav —» tavwx D —» [ twhox
— tQVWH —>

PéRT 0 _ >KA0 - A7 FROM RI OR DPL DATA OUT X A0 - A7 FROM PCL>—INSTR IN

< 1:AVWL >

PORT 2 X P2.0 - P2.7 OR A8 - A15 FROM DPH X A8 - A15 FROM PCH
3

External Clock Drive Waveforms

' — tonox —
s [ CHCX teren — - — — toneL

— toLex — ™

]
]
E terel

Exterléal Clock Drive

Symbolf Parameter Min Max Units
Mool | Oscillator Frequency ) 0 24 MHz -
toLeL Clock Period 41.6 ) ns
tcHox ¢ High Time 15 ns
terox : Low Time 15 ns
teren ! Rise Time 20 ns
tonoL | Fall Time 20 ns
i

, t

t

-

-1

s I
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Serial Port Timing: Shift Register Mode Test Conditions
&/cc = 5.0V £ 20%; Load Capacitance = 80 pF)

%ymbol Parameter 12 MHz Osc Variable Oscillator Units
’ . Min Max Min Max

Yo Serial Port Clock Cycle Time 10 12t 0L us
tavxH : Output Data Setup to Clock Rising Edge 700 10te o -133 ns
txHOX Output Data Hold After Clock Rising Edge 50 2o o117 ns
txHDX 5 Input Data Hold After Clock Rising Edge 0 0 ns
txHov , | Clock Rising Edge to Input Data Valid 700 10tg o -133 ns

f

Shift Rf:gister Mode Timing Waveforms

INSTRUCTION | 0 | 1 _ | | 3 | —4 | 5| 6 _| 7 | __8_ |
ace _ [Ty e oo e
» tix
_ CLOCK . I T e N O T D R
3 QVXH
— Jo— tleox
WRITE TO SBUF 0 [ X 1 X 2 X 838 X 4 X 5 X8 X 7
Y —» 'd—t
L OUTPUT DATA txriov [+—*] XHDX SET TI
. CLEARRI |
v
N INPUT DATA servail

i
AC Testing Input/Output Waveforms!!)  Float Waveforms(!

i

Voo~ 05V 0.2 Vg + 0.9V

TEST POINTS
0.2 Vgg - 0.1V

Timing Reference
Points

Vg 704V

o]

Note: AC Inputs during testing are driven at Vg - 0.5V for
a logic 1 and 0.45V for a logic 0. Timing measure-
ments are made at V,y min. for a logic 1 and V,_
:  max. for a logic 0.
!
i
f
'
]
:
t
hd i
=
3
-

Note:

1.
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For timing purposeés, a port pin is no longer floating
when a 100 mV change from load voltage occurs. A
port pin begins to float when 100 mV change from

the loaded Vo/Voy level occurs.
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Ordering Information

. Speed Power
* (MHz) Supply Ordering Code Package Operation Range
] 12 . 5V £ 20% AT89C51-12AC 44A Commercial
¥ ! AT89C51-12JC 44) {0°C to 70°C)
AT89C51-12PC 40P6
AT89C51-12QC 44Q
! AT89C51-12Al 44A Industrial
AT89C51-12J| 44) (-40°C to 85°C)
i AT89C51-12PI 40P6
| AT89C51-12Q 44Q
AT89C51-12AA 44A Automotive
AT89C51-12JA 44) (-40°C to 105°C)
; AT89C51-12PA 40P6
. AT89C51-12QA 44Q
16 5V £ 20% AT89C51-16AC 44A Commercial
AT89C51-16JC 44) (0°C to 70°C)
' AT89C51-16PC 40P6
- . AT89C51-16QC 44Q
' AT89C51-16Al 44A Industrial
: . AT89C51-16JI 44) (-40°C to 85°C)
: AT89C51-16P! 40P
« AT89C51-16Ql 44Q
AT89C51-16AA 44A Automotive
AT89C51-16JA 44) (-40°C to 105°C)
E AT89C51-16PA 40P6
AT89C51-16QA 44Q
20 5V +20% AT89C51-20AC 44A Commercial
| AT89C51-20JC 44) (0°C to 70°C)
; AT89C51-20PC 40P6
AT89C51-20QC 44Q
\ AT89C51-20Al 44A Industrial
{ AT89C51-20JI 44) (-40°C to 85°C)
AT89C51-20P 40P6 '
. AT89C51-20Q! 44Q
f
£
P
|
y .
- :
= ¥
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Ordering Information

-  Speed Power
(KHz); _ Supply Ordering Code Package Operation Range
L 24 : 5V 1+ 20% AT89C51-24AC 44A Commercial
b g AT89C51-24JC 44J (0°C to 70°C)
i AT89C51-24PC 44P6
AT89C51-24QC 44Q
AT89C51-24AI 44A Industrial
‘ ATBICS1-24.1 44) (-40°C to 85°C)
' AT89C51-24P! 44P6
AT89C51-24Ql 44Q
|
]
b
t
t
" '
3
|
3
E
‘
i
|
i
b
Package Type
44A : 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
44J ' 44 Lead, Plastic J-Leaded Chip Carrier (PLCC)
aoPe 40 Lead, 0.600” Wide, Plastic Dual Inline Package (PDIP)
- |4Q . 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)

= AIMEL
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MCS 51

74LS374
74LS138
74L.8245
74LS159

J
51wM3gUnsnl

IC

Transister

TIP127
C9012

Resister

470 Q) Vaw
10kQ2 Vaw
1.5kQ Vaw

Capaciter

10,000 [LF 80 Volt

Powersupply

Switching Powersupply 5 Volt 20 Amp

A
QYL

WIUUN
aIULUN
IUUN

X-TAL

20 &
40 &
34 1%u
11.0592 MHz

Board Z80-180

1
uAulSud

AN

18
10

72
144

7
144
144

Q_)Q

Q_)Q

e

n.)e [e]
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