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aAduIn n.
SPECIFICATION OF ELECTRONIC BANNER

CPU Z80A
ROM 2764 8kbyte
RAM 6264, 6116 10kbyte
PORT 8255 3 port
KEYBOARD 24 keys (12 banner instruction keys,
10 programming keys, reset key)
DISPLAY 10 digits 8 ¥ 8 dot matrix LED
LED 1 power red LED
TRANS ISTOR 97 X
TTL IC 17
LINEAR IC 1
REGULATOR 1IC 1
CONNECTOR 1 40pins—~header strip for system expansion

6 26pins-header strip on display board and
keyboard board
2 4pins-connector for DC supply
DIP SWITCH 2 selected programming or run mode and
RAM write protect (on keyboard board)
1 selected program A or B (on control bhoard)
CLOCK RATE 3.579545 MHz
POWER SUPPLY 5VDC for system
8VDC for transister driver

BACKUP RAM Bkbyte
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PRINT CIRCUIT BOARD
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aMARUIN A.
DISPLAY CHARACTER

. e . e e S S S S S S S o S S G, S, S S, S . S o, O S S S S S B Bt W S o e e S e S . S . e S S S B o o S S B B S S St o S S . St S

#i# #H# # HHH H # HH#H# # #
HHEHHHHY HHH Hit# Hi# HEH HiH# i H
HEHHHAE HUEBHE HE # HE HH4HHH H#HHH #HiH# H{ERHHE HEHEHS
HERRHHH HHBHEEH HHBHEHE  HHEHE HHAHHEE HEHHEEE BHEHHEH HHEBEEE

HH#HHH HEHRRE HE # HE  HHH#H ## HEHHH HEHHHE HEHAHYE

#H##H HHH # # HEH #H3 Hi #H

# # HEH #H#H HEH # # #
HEHHHEH HHHHHEHY # # H # # HI  HHE  H¥## HHEEHHHHEH
HUHHHH HERHHE H4 #HE # O## HEH HE HHHE HEHHHHHEH
HEHHH HHEHEH HEH HEH # # # 4 ##  HHEHHHH HHHBHHHH
HHH HEHE HHH Hadd  H OB #H # HH HHHHE #HitHHHHEH
HHH HEH HHEHHH HEEHE # # ¥ H H#E  HH HIHHHHBHAHHY
HH #HH# HHEHRHHE HUHEHE H O# # HEH H# HitH S HAHHHH
# # HERHHEHE HH4HEE8E ¥4 # # # HE H#H HEHUHHHHHEHH

# # # # H#H#  #H# HHEHHEHH

H# #H#

#H# #H#

## Hi

#H HESHHHHHE HEHHHGHHHS #4 #HH RS RS H

4 HEHBHHEH HEHHHHHRES H H# HEHAHHHHHHEH R

## H4 #4 ## #4 H#

#4 H$ HH HEHHHHHHEEH H#

## ## ## #HHHHHHEHE ##

## H# #HH# # H O H HEHHEHHHE # # # # HHEHHEEHHE

## #H HA # # # # # # # ## #

## ## H# # # # H HEHEHEEH # #Hi#t # # #
HHEHHH HEHHHSHAHAHHIE # 4 # # # # # # #
HEHEH HEHHEAHHHRHERE # # # HHd844EH # # # # HHHHHEHY

## ## ## # # # # # H H# Hit H#

## Hi H # # # # HHEHSHAHH # H# # # #

## ## ## # # # # W # # # # #

# # # # H# # ## #H
# # # HEHHEHE HE # 0# #H #
# # # HEHHHHEE # # # # # #
# # # HEHHH # ## #
# HEHHHHH # # # # # # #
# HEHEHHE #  #H# # #
# # # # # # H# HH#H #H
# # #

# # # # # # #
# # HHH # #
# # HHERHEHEHE  HHEHHY HEH#H #
# # H#H # #

# # # # # # # ## #

# # # # Hit
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HEHHH # HEHHH HHHHH #  HHEHAHHHE HEHHEE  HEHEHEE
# #4 ## # # H#  # # # #
# # # # # # # # # # #
# # # # HHHHH H#HH# # #  HEHHHE  HEHEHH #

# # # # # # # # # # # #

## # # # # # HHHHHHE # # # # #
HiFHHH ### HEHHHEH HEEHHE # HiHHH HEHHH #
HEH## HEHHY # # Hi#

# # # # # # 3 # #

# # i # + # HUHHH # #
#HHHHH HHEHEHH # # #

# # # # # # HHHE # #

# # # # # # # #

HEHHH HEHHEH $ # #

HEHEH H¥H H#HHEH HHHEH HEHHE HERHHEH HEHHHEE  HHHEH
# # # ¥ # #  # % # _# # # #
#  OHH# # # # # # # # # # # #

# HHEE # HHHHNES HAHE88  H # # HEAHEE  HHEHEE  # HHHE

# HHEHEH # # # # # # # # # # #

#. # # # # # # # # # # #
HEHHHEE # # HHHHHEH HHHHEHE HHHHH HEHHHEH # HEHHEH

# # HH#H #E#HE # # # dh ## # # Hi#

# # # # # # # # o8 # # HH # # #

# # # # H 3 # # # # ¥ # # o# #

HEHHHEH # # HEHH # # # ##H H # #H #

# # # # # # # # # # #H# # # # #

# # # # # # # & # # # # H# # #

+ i ##H HEHH H # HEHAHHE # 0H #H # # #H#H

HEHHEH HEH HEHHEH HHHEE HHEHHHES # # # # # # #

# # # # # # # # # ## # #

# # # S H # # # # # #

#HEHEHHE # # HHEHHHH HEH#H # # # # ## # #

# # # # + H # # # # # # #

# # # # H # # # # # # # # #

# HEH # # #  HEHHEH #, HH#H # # #

# # # # OHEHHEHE  HEdHH HHHH
# # # # # # # # H#

# # # # # H## # ## #
# HEH # #$ # ## # #
# # # + #H # ## # H#

# # # ¥ # HH# # HH

# # # HEHHHHE  HH#HH HEHEH HEHSHAHH
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## # ﬁ ###
# HEHH # HHHUEH HHEHHEH  HEHE # HHH#H # #HHE #
## # #H¥ # # HiHEE 4 ##
# ¥ # # # # # #HH$HEHHHE #
# # ## # # #HU4H #
#H#4 # HHHEHH HHBHHE  HHEHHE # HUH4H
#itgHd
# # H#
# # # # #
# # # # #HH HE O HHBHHH i HH#
HHHHEH ## # # # # # # & # #
# # # #i# # # H# # # # # #
# # # # # # # # # # #
# # HEH # # # - Hi# ¥ # # # #  BldH#
HE##
i
HHEHHH HEHH #  #H H# HEHHHE  HEHHE # # # # # #
# # # ## H # # # # # # # # #
H # # #i  ## HEH#H # # # # # # # #
HHHHHH #iHE #  H # 4 # # # # # # #
z ﬁ # #HHtHH ## #EHEHE # # #
i # ## # # HEdH#
# # # # # # #
## ## # # H#HHEHH # # # # # #
# # # # #
# # # # # #
# # HEH#HH # # # # #
#4 # #HHHHRH #H# # ## ##
#HEEH#
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anaruIn .
MONITOR PROGRAM

2500 A.D. 780 CROSS ASSEMELER -  VEREION 3.00b

BANNER. 780
BANNER. OBJ

INPUT FILENAME
OUTPUT FILENAME

0000 DRG  O000H
Fbbiiibiriiiidaiiiiaiiiiiiiiayy
*
¥ ELECTRONIC BANNER
¥ 10 digit model

programmable computer display

¥

b 4

¥
* ¥
* ¥
¥ Developed by Fat 88. ¥
¥ EMITL ¥
¥ ET 2N (303315 3
¥ Mar 1989 RBangkck Thailand ¥
3 ¥
* ¥
¥

EPEPRF LRI RSSODREEET R E D EE RS R

¥ Variable declarations
i =

*
00 Q0 FDATA EQU
01 00 PCHAR EQU
02 00 FKEYR EQU
03 00 PCONT EGU
40 00 WATDOG EQU 40H
01 00 SFEED1 EGU 1
04 00 SFEEDZ EQU 4
S0 00 BYTE EQU 80

3 00 CODE EQU OAZH

Q0 1C CHEGEN ~ EGQU 1COO0H

*

¥

¥
ddbbdaicibinii ik
¥ ¥
¥ SYSTEM RESET 1 ¥
¥ ¥
o 0 e A
¥
¥ Power up delay
*
0000 AF RESETO XOR A
0001 3D RESET1 DEC A
000zZ 20 FD Jr NZ,RESETI

WM = O



0004
0007
0009
000B
000D

000F
0012
0014

0017
001A
001D
001LF
0020
0021
0022
0023
0024

0026
0029
00zC
00ZE
Q0ZF
0030
0031
003z
0023
0035

0038
0033

31
Sk
D3
3E

D3

2A
FE
CA

z21

01

16
72

[pn]
23

OB
78
B1
20

21
01
16
72
23
OR
78
El
20
c3

F3
CS

6A
8s
03
FF
01

FE
A3
EZ

8
00

F9

00
00
00

87

87

oo

SF
00

80
08

00

PAGE 2

¥
¥ Set stack and Bz25S5
*

LD SF, STACK

LD A, 88H
OUT (FCDNT), A
LD A, OFFH
OUT (PCHAR), A
*
¥ cold start check
1
LD A, (FWCODE)
CP CODE
JF Z,RESETZ
*

¥ clear working area
¥
INIT LD

HL,LBYTEA

LD BC, 200

LD D,0
INITH LD (HLY,D

> INC HL

DEC BC

LD AR

Or c

JR NZ,INITH
3

LD HL, RAMZ

LD BC, 2048

LD D,0
INITZ LD (HL), D

INC HL

DEC EC

LD AB

OR C

JFR NZ, INITZ

JF INIT3
b 3
*
b 4
b0 00 B 2 0 - 0 - R W
¥ ¥
¥ BCANDCINT) SUBROUTINE ¥
¥ o
BRbehbbiiibiriiibi ey
¥
SCAND FUSH AF

PUSH BC
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0034
003B
0030
003E

0040
0043
0045
0047
0044
Q04D
0050

0052
0055
0059
Q0SB
005D
QOSF
0081
0065
QOE6E
Q07
0069
Q0&C
006E
QOEF
0071
0073
0075
0076

0078
0078
007D
CO7F
0082
0084
0086
0088

00BR
008E
0030
0092
00393

009t

D5
ES
DD
FD

3A
FE
20
21
11
01
ED

21
DD
0t
OE
16
CE
DD
23

S
20
bD
D3
79
D3

D3
oc
10

3A
D3
DE

o)
e
FE
20
3

-~
oL

3A
FE
8
3D

2%
JL

00
10
0

EO

10
21
0A
Fo
08
0OE
CE

F&
7E
00

01
FF
01

ES

6A
01
10
EA
FF
10
7F
6A

71
00
04

71

2 40

87

80
84
00

B4

&C 87

o0

00

87

87

87

87

87

1E

¥
SCAND1

SCANDZ
SCAND3

b 4
SCAND4

FUSH
FUSH
FUSH
FUSH

LD
cr
JR
LD
LD
LD
LDIR

LD
LD
LD
LD
LD
RRC
RF
INC
DEC
JR
LD
ouT
LD
ouTt
LD
ouT
INC

- DINZ

LD
ouT
SuB
LD
CF
JR
LD
LD

LD
cF
JE
DEC
LD

ouTt

FAGE 3

DE
HL
IX
IY

A, (ROW)
7FH

NZ, SCAND1
HL,DIS
DE,DIS1
BC,BYTE

HL,DIS1
1X, SHOUT
E, 10

G, OFOH
D,8

(HL)
(1X+0)

HL

D
NZ,SCAND3
A, (1X+0)
(PDATAI, A
A, C
(FCHAR) , A
A, OFFH
(FCHAR) , A
L
SCAND2

A, (ROW)
(PCHAR), A
10H
(ROW) , A
OFFH

NZ, SCAND4
A, 7FH
(ROW) , A

A, CCOUNT)
0
Z,5CAND4
A
(COUNT) , A

(WATDOG) , A

—-52-~
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;10 char
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jtrig watch dog



0038
009A
009
009D
QO3E
QOSF
Q0AD
00A1

00A3
O0AE
O0AS
O0AEB
O0AL
0O0AD
O0AE
O0AF
OOBO

00BZ
00R4

O0R7
OOB9

QOEA
00BD
OORF
ool
00C3

GOCE
oocy
QOCC

FD
DD
El
D1
C1
Fi
FE

ED

21
01
16
72
23
OB
78
El

20

3E
32

ED
FB

3A
FE
28

El
El

4D

00 40
28 1F
oC

7F
€A 87

FE 87

-
-~

OE

FE 87

0f{ OE
75 87
Al OA

PAGE 4

FOP 1Y
FOF IX
FPOF  HL
FOF DE
POF EBC
FOP AF
El
RETI
b 4
# fill OCH (return) to pro a-b
*
INIT3 LD  HL,FRDA
LD  BC,7932

LD D, O0CH
INITS LD (HL), D
INC HL
DEC EC
LD AR
OR C
JE NZ, INIT4
b 3
¥
¥
R R 0
k4 ¥
¥ SYSTEM RESET 2 i
b4 *
Fhriddchiiinniiiciensiion:
¥ -
RESETZ LD  A,7FH ;first row
LD (ROW), A
¥
# Set interupt mode 1
3
IM 1
EI
b 5
LD A, (FHUCODE?
CF CODE
JR Z,RESET3
LD A, CODE
LD (FWCODE) , A
¥
LD HL, HELTAE jdisplay title
LD (ADDE), HL
CALL TL
k4

¥ check dip sw.
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Q0OCF
00D2
00D4
Q0DE

00D3
00DC
QODE
QOEQ
0DE4
0OEB
O0EA
OOEE

00F 2
0OF 4
OOF7

O0F &4
QOFD
OOFF
0101

0104
G107
0104
010D
O10F
0110

21
36
16
cD

21
CE
28
DD
FD
18
DD
FD

3E
32

Cb

DD
FE
28
DA

CD
21
11
06
7E
ch

FF
00
FF
&R

FF
76
0A
21
21
08
21

21

01
77

12

-
f

ot
1C
E4

70
33
S0

05

87

03

87

00

2
)

9C
ac

87

00

01

04
OE
80

0A

40

SF

4F

SF

FAGE 5

b 4

RESETS LD  HL,SYSFAG
LD (HL), 0 ;jclear sysfag
LD D,0FFH
CALL CKDIF1

¥

F

¥

EES R TS SED ARG RSN N D

¥ ¥

¥  FPROGRAMMING MAIN ¥

¥ ¥

EABR RS EREERES LA E RSN D

¥

¥ Selected working area

¥ for program a/sb

¥

PEM LD  HL,SYSFAG
BIT &, (HL)
JrR  Z,FGML
LD I¥,FROA ;bE=1
LD 1Y,LBYTEA
Jr  FGMZ

FEM1 LD 1X,FROB s bE=0
LD I1Y,LEYTEE

*

¥ display first line num and instruction
¥ O"OL Xxx

*
PGM2 LD A,l jfirst line
LD (LINE), A
CALL DISFRO
¥
# Check data first byte \
*
LD A, (IX+0)
CFP OCH
Jr  Z,PGM3 ;s OCH(RE)
JP C,PGME
"
% display "Error"
¥
CALL CL
LD HL,ERRTAE
LD  DE,EUF
Lb B,S
PGM2A LD A, (HL)
CALL TSS
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0113
0114
0116
0119
0t1c

011D
0120
0123
0125

0127
01ZA
012D

0130
0133
0135
0137
01339
Q13E
013D
013F
0141
0143
0145
0147
0149
014R
(014D

014F
0151
0154

0157
0159
0154

23
10
D
CcD
76

CcD

34

FE

30

3A
DD
Cbh

FE
28
FE
Z8
FE
28
FE
28
FE
28
FE
28
FE
Z8

2
o

FD
C3

DD
El
GE

F9
FF

2
o

ic
74
oc
F&

74
77
12

74
01
z0
0z
2F
3
05
49
0

45

07
41
OH

ic]
[

01
77
DE

oA

0A
oC

05

87

87
Q0
09

87

00
01

FAGE 6

INC HL
DJINZ PGM2A
CALL DX
CALL DL
HALT
%
*# Check intruction keys enly
* )
FGMZ CALL SCANEK

LD A, (KEYIN)
CF OcH

JR  NC,PGEM3
¥
¥ display line num and instruction
¥
PGM4 LD A, (KEYIND
LD (IX+0),A
FGEHM4A CALL DISFRD

*

¥ Instruction keys

=
LD A, (REYIN)
CP 01H ; TS-
Jr  Z,PGM3A
CP 0OZH 3 TL-
Jr  Z,FGMSC
CP OZH s SR~
Jr  Z,FPGMSD

.CP o OSH ;LD,

JrR  Z,PGMSF
CF  O&H ;DR, -~
Jr Z,PGMSE
CPr . O7H ; SH,
Jr - Z,PGMSF
CF  OBH $RT,
JrR  Z,PGMSF

b

¥ fill 1 byte op-code

*

FigHa Lb Al ;ibyte
LD (IY+0), A
JP PGMSL

%

¥ fill TS- op-code and data
¥
PGMSA PUSH IX
FOFP HL
LD R,BYTE/B
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015C
015E
015F
0160
0162
0164
0167

016A
O1EC
016F
0171
0174
0176
0173

017H
017D
Q17E
0180
0181
0182
0183
0185
0187
018A

o1ec

018F
0192
0134
0196
0138
0194
013C
01%E
Ol1AQ
01427

01A4
01A6
01A9

SE
23
77
10

3E

FD
3

3E
DD

pD
SE
FD
18

DD
El
06
AF
23
77
10
FD
18

cp
FE
28
FE
28
FE
28
FE
28
18

e
-

32

2
O

FC
OB
77 00
E4 01

01
77 01
20
77 02
03
77 00
&3

FC
51
77 00

58

iC 05
74 87
1z
OE
13
14
OF
1A
16
20
EB

00
72 87
5D 0D

PAGE 7

LD A,20H ;blank
PGEMSE INC HL
LD (HL)Y, A
DJINZ PGMSB
LD A,BYTE/8+1 s libyte
LD (IY+0),A
JP  PGME
3
¥ fill TL- op-cade,num and data
¥
FGMSC Lb A,l
LD (IX+1),A s hum=1
LD  A,20H ;blank
LD (IX+2),A
LD ] ;3byte
LD (IY+0),A
JE  FGME
¥
¥ fill GR- aop-code and data
*
FGMSD FUSH IX
FOF  HL
LD E,EYTE
XO0rR A sspace
FGMSE INC HL
LD (HLY, A
DINZ FGMSE
LD A,BYTE+1 ;B8ibyte
LD (IY+0),A
JE  PGME
*
¥ Check direction keys (U,D,L,E)
*
FGMSF CALL SCANK
LD A, (KEYIN)
CFr 12H § 7
JrR  Z,PGMSG
CcP 13H Y
JR  Z,PGM3H
CF  OFH A
Jr  Z,PGMSI
CF ie6H e
JrR Z,PGMSJ
JE  PGMSF
¥
PGMSG LD A0
LD (DIRBUF) , A

LD

A, (ISCTAE+39) ;U
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O1AC
O1AE
Q1RO
01RB3
O1B6
01R8
01BA
O1ED
O1Co
o1c2
o1C4
01C7

01CA
Q1CD
01D0O
01D3
01DE
01D3
01DB

01DE
O1E1

01E4
Q1E7
Q1EA
O1EC
O1EE
Q1F0
QiFZz
01F4
01F7
Q1FA
Q1FC
QIFF
0201
0204
Q206
Q209
0Z0R
0Z0E
0210
0213
0215

0218

18

32
34

18

Lo}
(=4

32
3A
18

”
=}
¥
L
]

11
CD
CD
DD
3E

FD

21

-
s

FE
20
CB
18
CE
CD

2
po ]

FE
DA
FE
CA
FE
CA
FE
CA
FE
CA
FE
CA
FE

1c
01
72
SE
1z
0z
72
9F
08
03
72
AD

80
89
FF
72
77
02
77

=i
[w}

SR

FF
74
oD
04
EE
02
AE

1C ¢

74
oC
iF
i4
=43]
15
B9
oc
El
10

3
11

[
2

0D

87
oD

87
oD

a7
oD
80
0A
0A
87
01
00

ocC
0z

87
87

02

0z

03

04

FGMSH

PGMSI

*
PGMSK

¥
FEMSL

e

'GME

-n

FGMEA
PGMER

JR
LD
LD
LD
JR
LD
LD
LD
JR
LD
LD
LD

LD
CALL
CALL
LD
LD
LD
LD

CALL
P

LD
LD
CF
JR
SET
JR
RES
CALL
LD
CF
JF
cP
JF
CF
JF
P
JF
CF
JF
CF
JF
CF

PAGE 8

PGMSK
A, 1
(DIRBUF), A

A, (ISCTAE+40);D

PGMSK
A2
(DIRBUF),A

A, (ISCTAB+41);L

FGMSK
A, S

(DIRBUF), A

A, (ISCTAB+42)

DE, EUF+48
TS5

DX

A, (DIRBUF)
(IX+1),A
Ay 2
(IY+0), A

DL
PEM8

Check programming keys

HL,SYSFAG
A, (KEYIN)
ODH

NZ, FGMEA
4, (HL)
FEMEE

4, (HL)
SCANK

A, (KEYIN)
OCH

C, FGM7
14H
Z,FGMS
15H
Z,P&EMY
OCH
Z,PGM10
10H
7,FGM11
11H
Z,FGM12
ODH
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/

;jchar 4

;fill dir code
; <byte

jauto line inc

sclear all

sinstruction
sline inc
;line dec
jedit

jins

;del



0214
021D

0Z1F
0222
0224
0227
022A
022D
0230
023

023

0236
0239
Q230
023

0240

0242
0244
0248
0Z4B
024E
0251
0252
0255
0256
0257
0254
023C

025F
0261
0264
Q265
0267
0269
OZ6E
Q26F
0272
0275
0278
0279
0z7C
027D
0Z7E

CA
18

bD
FE
CcA

CD
FD
4F

Y
32

3E

FD

B9
CA

38

DD
DD
CDh
22

e
)

4F

a
s’

1
i

47
Cch
DD
c3

DD

4F
05
DD
DD
DD

ch
22

e
o)

4F
2A
91
47
3E

AQ

D5

7E
oc
27
74
EF
7E

00

rY M
INRL

Al
El
27

[ —4
ot

7D

00
09
2B

o
La

ESB
81
7E

7D

oc

04

Q0
01
87
03
00

87

00
87

01

7F
09
87
B7

87

03

01

87

7F
09
g7
a7

87

87

87

¥

JF
JR

# instruction

¥
F&M7

OFINS

OFDEL

LD
CP
JF
LD
CALL
LD
LD
LD
LD
LD
LD
CP
JF
JR

FUSH
LD
CALL
LD
LD
LD
LD
SUE
LD
CALL
FOF
JP

FUSH
LD
LD
LD
ADD
DEC
LD
CALL
LD
LD
LD
LD
SUp
LD
LD

FAGE 39

Z,FEM13
PGMER

jclear all

keys (hew press)

A, (IX+0)
OCH

Z,FGM4

A, (KEYIN)
FROEYT

A, (IY+0)
C,A
(OLDNUM), A
A Q
(IY+0), A
A, (NEWNUM)
C
Z,PGEM4
G, OFDEL

IX
(STARTY, IX
FNFRO
(FINAL), HL
A, (DLDNUM)
C, A

A, (NEWNUM)
C

E, A

INSERT

1%

FEM4

IX
A, (COLDNUM)
C,A

B, 0

1¥,EBC

IX
(START?, IX
FNFRO
(FINAL), HL
A, (NEWNUM)
c,A

A, (OLDNUM)
C
E,A
A, OCH
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s RE

;old lbyte

shew lbyte

;hewrald
;start addr

jfinal addr

jins byte

jnewiald

;del byte
1 RE



0280
0282
0286
0288

0Z8E
028E
0290
02332
0296
0298
0Z9E
029D
029E
0zal
0242
02A4
02A5

2AE
0248
0ZAE
0ZAD
OZAE
0ZER1
0ZEB3

0OZBE

0ZB9
02BC
QZBE
Q2C1
02C3
0204
0ZCE
02C9
02CA
QzCC
02ZCD
02CF
OZD0
0zD2
0z2DS
02D7
02D8

32
CD
DD

c3

3A
FE
CA
DD
FE
CA
DD
El
FD
SF
1€
15
ES
DD

2
o)

ce
27
32
FD
b

A
]

3A
FE
CA
DD
E1l

FD Z
FD

SF
16
AF
ED

=
ot

DD

DE
27

32

7C
cz
El
27

77
99
Edq
7E
oc
Ed4
ES

7E

00

El
77
0l

77
23
12

E4

01

87

01

87

01
o0

01

00

87

87

03
01

. 87

01

7E GO

87

87

LD
CALL
FOF
JF

¥

¥ line inc key

*

FGMB LD
cF
JF
LD
CcrP
JF
FUSH
FOF
LD
LD
LD
ADD
FUSH
FOF
LD
ADD
DaA
LD
INC
CALL
JF

¥

¥ line dec key

*

FGM9 LD
CP
JF
FUSH
FOF
DEC
LD’
LD
LD
X0OR
SBEC
FUSH
FOF
LD
SUB
DAA
LD

PAGE 10

(STOREY), A
DELETE

IX

FGM4

A, (LINE)
934
Z,FGME
A, CIX+0)
OCH

7, FGME
1X

HL

A, (IY+0)
E, A

D,0

HL, DE
HL

IX

A, (LINE)
A, 1

(LINEJ, A
1Y
DISFRO
FGME

A, (LINE)
1

Z,PGME
1X

HL

1y

A, (IY+0)
E,A

D,0

A

HL, DE
HL

1X

A, (LINE)
1

(LINE), A

_59_

;final line

;0CH (RED

;first line



OZDE
0ZDE

0ZE1
02E4
OZE6
0ZE8
OZEA
OZEC
OZEE

ZF1

02F4
0ZFE
QZF7
0ZF8
0OZFE
0ZFE
0300
0303
0305
0306

307
0304
030D
QO30F
0312

0315

0318
031A
031D
031F
0320
0321

0323
0325
0326
0327
0328
0329
032E
03zC
032F

033

DD
FE
28
FE
28
FE
CaA

el
3

DD
El
23
11
01
ED
CD
DD
D1

~
-t

21
a1
ED
CD
CcD
c2

0&
21

-
-t

77
23

10

DD
El
23

-
7/

4F

06.

“u
Lo

i1
ED
CD

1z

E4

7E
01
oC

2C
03
CF
E4

8
0A
EO
A

=
4

ac
0A
BO
12
33

8H

64
ac
20

00

EC
EO
&6

a9
01

00

03

01

87
00

06

87
ao

09

orC
0z

87

87

a7

¥

*
PGM10

¥
FGMTS

*
PGMTL

FGMTLY

CALL
JF

¥ edit key

LD
cP
JR
CP
JR
CP
JP
JP

FUSH
FOF
INGC
LD
LD
LDIR
CALL
FUSH
FOF
INC
LD
LD
LDIR
CalL
CALL
JF

LD
LD
LD
LD
INC
DJINZ

PUSH
FOF
INC
LD
LD
LD
IRC
LD
LDIR
CALL

PAGE 11

DISFRO
FGME

A, (I1X+0)
01H
Z,FGMTS
02H

“Z,PGMTL

03H
Z,FGMGR
PGME

IX
HL

HL

DE, EDEUF
EC, 10

TSEDIT
IX

DE

DE

HL, EDEUF
EC, 10

DISFRO
DL

FGM8

E, 100
HL, EDEUF
A, 20H
(HLY, A
HL
FGMTL1

IX
HL

HL

A, (HL)
C,A

E,C

HL

DE, EDEUF

TLEDIT
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;auto line inc



033
0337
0339
032A
033C
33E
033
0341
0343
0346
0347
0343
0344
034H

034E
035

0332

0355
0358
Q35E
035D
Q360
0363
0364
0366

3E8

3EA
Q360
. O36F
0371
0375
037
037E
037E
Q37F
0382
0383
0384
0387

03839
038E
038D
0330
0391

21
§]
7E
FE
20
2B
10

18 ¢

11
AF
ED
23
7D
32

DD
4F
34
DD
CE
FD

B3
28
DD
DD
01
DD
DD
cD
22
4F

L]
(4

91
47
cD
18

bD
DD

”
=

SF
oc

7E

7E

7D
7E
77
0z
77
7E

4D

21

ES

]
0z
03
22
EB8
81

7D

7E

=
o

[~
J

7D

87

- 87

87
01
87
87
ot

1]
87

00
7F
09
a7
87

87

87

87

FNEW

FNEW1

FNEWZ
b

TLINS

LD
LD
LD
Cr
JR
DEC
DJINZ
JR
LD
XORr
SEC
INC
LD
LD

LD
LD
LD
LD
LD
ADD
LD
LD
CP
JE
JE

FUSH
FUSH
LD
ADD
LD
CALL
LD
LD
LD
LD
SuUe
LD
CaLL

T
R

FUSH
FUSH
LD
LD
INC

FPAGE 12

HL, EDBUF+99
B, 100

A, (HL)

20H

NZ, FNEW1
HL

FNEW

FNEW2

DE, EDEUF

A

HL, DE

HL

AL
(NEWNUM) , A

A, (IX+1)
C,A
(OLDNUM) , A
A, (NEWNUM)
(IX+1),A
A2
(IY+0), A
A, (NEWNUM)
C

Z, TLEDA
C, TLDEL

IX
IX

EC, 2

IX,EC
(START), IX
FNPRO
(FINALY, HL
A, (OLDNUM)
c,A

A, (NEWNUM)
c

E,A

INSERT
TLMOV

IX

IX

A, (OLDNUMY
C,A

C

_61_

iblank

jald num char



PAGE 13

0392 06 00 LD E,0
0394 DD 09 ADD IX,BC
0336 DD 22 7F 87 LD (START), IX
0354 CD EB 09 CALL FNFRO
033D 22 81 87 LD (FINAL)Y, HL
03A0 2A 7E B7 LD A, (NEWNUM)
03A3 4F LD C,A
03A4 3A 7D B7 LD A, (COLDNUM)
O3A7 91 SUE C
0348 47 1D B,A
O3A3 3E O LD A, OCH s RE
03AR 32 7C 87 LD (STOREY), A
03AE CD Cz 09 CALL DELETE
03Bl 18 04 JE TLMOV
¥
03B3 DD ES TLEGA FUSH IX
03RS DD ES FUSH IX
03R7 D1 TLMOV FOF DE
03E8 13 INC DE
03E9 2 INC DE
03BA 21 8C 87 LD HL, EDEUF
OZBD DD Ei FOF IX
0O3BF DD 4E 01 LD C, (IX+1)
arz 06 00 LD E, 0 .
03C4 ED EOQ LDIR - -
03CE CD 12 03 CALL DISFRO
033 Ch 33 OC CALL DL jauto line inc
Q2CC 3 BB 0z JF FEHB
£
03CF DD ES FGHGR PUSH IX
03D1 El FOP HL
03Dz 23 INC HL
03D3 11 8C 87 LD DE,EDBUF
0ZDE 01 50 00 LD RC, BYTE
03D9 ED EO LDIR
0ZDE £D 4E @8 . CALL GREDIT
03DE DD ES FUSH IX
SEQ D1 FOF DE
03E1 13 INC DE
02kZ 21 8C B7 LD  HL,EDEUF
03ES 01 S0 00 LD BC, BYTE
03EB  ED RO LDIR
O03EA LD 1Z 09 CAaLL DISFRO
O3ED CD 932 OC CALL DL ;jauto line inc
O3F0 £3 8B 02 JF PGMS
¥
¥ ins key
3
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03F3
03F&
03F8
O3FR
O3FE
0401
0404
0405
0408
0403
0400
040F
0412
0415
0417
0419

041C
0420
0423
0426
0429
042A
042

0430
0434
0437
0439
043C

043F
0442
0444
0447
044A
044C
044E
0431
0453
0454
0496
045

0458
0454
045D
0460

DD
FE
CA
CD
CD
i1
78
D
73
Cb
CcD
CD
FE

2
)

CD

DD
D
22
2A
47
Cch
CD
FD
22
Q6
CD
C3

DD
FE
CA
D
FE
20
FD
bD
El

e
o

77
23
10
FD
D

c3

7E

22
ES
81
7E

Al
035
22
81
01
Al
27

7E
oC
E4
7E
00
15
46

ES

oc

Fc
70

bl

£

E4

00

01
0A
08

0 80

OA

OA
OA
Q5

87

7F
03
87
e7

09
0A
7F
87

039
01

00
01
01

00

00
03
a1

87

87

FGEM11

FGMI1A

k3
¥ del key
¥
PEMLZ

FEM124A

LD
cF
JP
CALL
CALL
LD
LD
CALL
LD
CALL
CALL
CALL
LD
cP
JR
CALL

LD
CALL
LD
LD
LD
CALL
CALL
LD
LD
LD
CALL
JF

LD
cF
JP
LD
CFP
JE
LD
FUSH
FoP
LD
LD
INC
DJINZ
LD
CALL
JF

PAGE 14

A, (IX+0)

OCH sFE
Z,FPGME

CL

NUM

DE, BUF

A, B

TSS

A, L

188

DX

SCANE

A, (KEYIN)

OCH jinstruction
NC, PGMILA
FROBYT

(START), I¥X
FNPRO
(FINAL), HL
A, (NEWNUM)
E, A

INSERT
FLEYTE
(START), 1Y
(FINAL),HL
B, 1

INSERT
PGM4

A, (1X+0)
OCH  GFE
Z,PBME

A, (1Y+1)
0
NZ,FGH12E
B, (1Y+0)
1%

HL

A, OCH
(HL), A

HL

FEM1ZA
(IY+0) B
DISPRO
FEHE

i fill lbyte=0
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0463
0465
0468
046A
0460
0470
0473
0476
0473
0478
047E

0481
0483
0487
048A
048D
048F
0490
0493
0436
0438
0494

049D.

04A0
04A3
04AS
04A7
04AA
O4ALC
O4AE
0O4BO
04E3
04B6
(4E9
O4RC
O4BF
04c1
04C2
04CS
04C6
04C8
04CEB

04CE

DD
FD
0t
DD
bD
cD
22
FD
3E
32
cD

FD
FD
cD

-

L

06
AF
57
D
FD
DD
cb

c3

21
CB
20
bD
FE
20
3E
32
CcD
Z1
11
06
7E
CDh

e
P

i0
CD
ca

CE

ES
4E
00
09
22
EB
81
46
ocC
C

-
-z

23
22
05
81
1031

7C
cz
ZB
El
12

E4

FF
€6
27
7E
o
08
FF
74
E4
70
2C
S0

07

F3
FF
E4

76

00

7F
09
87
o0

87
03

7F
0A
87

87
03

03
01

87

¢14]

87
o1
0A
OE
80

OA

OA
01

87

87

FGM1ZE

¥

¥
FPGMI2

FGM13A

FGM13B

¥
FGEH13C

FUSH
LD
LD
ADD
LD
CALL
LD
LD
LD
LD
CALL

ING
LD
CALL
LD
LD
XOR
LD
CALL
DEC
FoOF
CALL
JF

LD
BIT
JR
LD
CcP
JR
LD
LD
JF
CALL
LD
LD
LD
LD
CALL
INC
DJINZ
CALL
JF

BIT

PAGE 15

IX
C, (IY+O)
B,0

I1X,EC
(START), IX
FNFRO
(FINALY, HL
E, (1Y+0)
A, OCH
(STOREY) , A
DELETE

IY
(START), 1Y
FLEYTE
(FINALD ,HL
B, 1

A
(STOREY) , A
DELETE

Iy

IX

DISFRO
FGME

¥ clear all key

HL, SYSFAG
4, (HL)
NZ,FEM12C
A, (IX+0)
OCH
NZ,FGM13A
A, OFFH
(KEYIN), A
PGME

L

HL, CLRTAR
DE, BUF
E,7

A, (HL)
TS5

HL

FEMIZE

DY

FGEME

£, (HL)

-84

;01 RE



04D0
04D2
04D5
04D8
04DB
04DE
04E0
O4E3
O4EE
04E9

04EC
Q4EF
04F1

04F4
Q4F7

04FA
Q4FD
Q4FF
0501
0504
0506
0503
QS0C
QS0F

0511
0514
0517
05139

28
2
<

11
Cb
iB
21
CD
11

Ch

21
CB
c3

CD
CD

21
CB
28
21
18
21
22
CcD
18

32
3A
FE

20

OE
00
1E
9K
2B
oc
9C
1E

e
]

ZR

FF
3
D3

70
FF

FF
76
05
00
03
s
75

E3

71
71
o0
F3

40
0A
OF
0A

4F
04
o0
0A
87

00

0A
0A

87

40

4F
87
0A

87

o
o

JR Z,FEM1I3D
LD HL, PROA
CALL CLFRO
LD DE, 39595
CALL CLLBYT
JR PGM13E
FEMI3D LD HL,PROB
.CALL CLPRO
LD DE, 39
CALL CLLRYT
*
FGHMISE LD HL,SYSFAG
RES 4, (HL)
JF FiGM
b4
%
¥
B 8 0 O 3
% <5
* FUN MAIN ¥
¥ ¥
B0 BB 0 0 o A
*
EUN CALL CL
CALL DX
%
RUNI1 LD Hi., SYSFAG
RIT &, (HL)
JR Z,RUNZ
LD HL., FROA
JE RUN3
RUNZ LD HL,PROB
RUN3 LD (ADDR) ,HL
" CALL RUNS
JE EUN1
¥
*
¥
FEEiEiiniihniiiisi ey
¥ b4
¥ DLSCAN SUEBROUTINE ¥
t 3+
R0 6 -
3
DLS LD (COUNT), A
DLS1 LD A, (COUNT?
CF 0
JE NZ,DLS1

FAGE 16

_65_.

;b&

;1 bt

1

0



051C
031F
0520
0521
0523
0525
0526
0528
0524
0S2C
032ZE
0530
053

0533
03936

053
03339
033C
Q53
0540
0542

0545
0546
0548

054A
054D
034F
0551

0552

0553

0557
0558
053A

01
o0

75

~.

20
DE
EE
FE
20

]
20
21
CE

ES

21 ¢

E3
21
CB
C3

oc
10
18

21
CE
20
Bl

-

21
06
BE
28

s
A

00

oz
20

FD
oz
70
70

14

12
FF
86

FF
EE
67

D8
Dz

FF
4€
Fa

&R
16

08

87

87

03

87

ob

FAGE 17

RET
b
¥
* .
Frddiddidadidaiihbiiining
* 3
k1 SCANE SUBROUTINE ¥
* ko
FEEEiddeiihiiiiick iy
b4
SCANK LD RC, BOOH
LD D,E
SCANK1 LD A, T
ouT (FEEYRY,A
LD A, 20H
SCANKZ DEC A
JE NZ,SCANKEZ
IN A, (FEEYR)
AND  70H
CP 70H
JE NZ,SCANKY
DEC D
JR NZ,SCANES
LD HL, SYSFAG
RES 0, (HL)
x
PUSH HL
LD HL, SCANKS3
EX (SF), HL
LD HL, SYSF AG
SET 5, (HL)
JF CEDIF
A
SCANKS ING C
DJINZ SCANK1
JR SCANK
*
¥ lock table
¥
SCANK4 LD HL, SYSFAG
RIT 0, (HL)
JR NZ, SCANK2
OF c
LD HL, KEYTAB+22
LD E, 1EH
SCANKS CF (HL)
JR Z,5CANEE
DEC HL

_66...

jrlease key

;ho rlease



03SE

055D
0S5

0561
0564
0366

0367
056A

0SER
03€eD
05S6F
0571
0572
0574
0576
0578
0574
037C
057E
058G

0582
0584
0386
0388
0583
0S8R
038D
058F
0591

0533

78

2
[wFra

21
CE
C9

21

=
f

20
DE
E&
FE
~Z8
CE
18

CB

b3
SE
sD
20
DE
EE
FE
Z8
CE

FA

74
FF
CE

FF

09
0z
10
FD
02
70
70
04
Fé&
0z
B&

o8
oz

10

FD
0z
70
70
04
FE

87
87

87

¥
¥ found
¥ .
SCANEE

I 2 R I8 M

k)

¥
CKDIF

kX
¥ dip sw.
¥
CKDIF1

CEDIPZ

CKDIP3
#*
¥ dip sw.
*
CEDIP4

CKDIPS

CHECE

EEERF RSN ES SRR NN

FAGE 18

DINZ SCANKS

LD AR

LD  (KEYIN),A
LD  HL,SYSFAG
SET G, (HL)
RET

PR EERE R b
. ¥
. -DIF SW SUR. ¥
k3
*

LD  HL,SYSFAG
LD D, (HL)
-pro a/b

LD  A,9

OUT (FKEYB1,A
LD A, 10H
DEC A

JE NZ,CKDIFZ
IN A, (FEEYR)
AND  70H

CP 70H

JrR  Z,CEDIFZ
SET €&, (HL)

Jr  CEDIP4
RES 6, (HL)

—-pra/run

LD a,8
OUT  (PKEYR),A
LD  A,10H

DEC A

JR  NZ,CEDIFS
IN A, (FKEYR)
AND 70H

CF 70H

JR  Z,CKDIFE

SET 7, CHL)

_67_

;save sysfag

sproa, be=1

sprob, b6=0

spro,b7=1



03595
0597
0599
0594
059E

Q59C
OS9E
Q3A0
05A1
05A4
03AE
0548
05AA
05AD
QSAF
Q3RZ
OSE3

05E4
Q3R7
0SEE
05SE9

OSER
QOSBD
0sSCO
0SCz
05C4
0SCE
0sCc7

G309
0SCE
QSCD
O5SCF
05D1
05hz
05D+
0SD7

18
CE
7E
EA
cs

CR
28
Et
21
CR
CE
20
21
18
21

]

01
S0
79
b3

—

iE
FE
20
iE
iD

20

DR
EE
FE
20
15
20
21

CE

0z
BE

EE
06

FF
AE
7E
05
F4
03

D5

0o

08
F5
01
0z

oz

FD

0z
70
70

=
.

OA

FF

B&

87

04

ao

08

87

87

JR CEDIF7?
CEDIFG RES 7, (HL)
CKDIP7 LD A, (HLY
CF D
RET 1
¥
BIT. g, (HL)
JR Z,CEDIFX
FOR HL
LD HL, SYSFAG
RES 35, (HL)
CKDIFX BIT 7, (HL)
JE NZ,CKDIF8
LD HL , FUN
JR CKDIFS
CKDIFB LD HL , FGM
CKDIF3 EX (5F3,HL
RET
*
¥
¥+
FReiaiiieiieiiiiiiiaiat
* ¥
¥ SCANKE SUBROUTINE ¥
¥ #
B W A
+
SCANKE LD EBC, BOOH
LD D,E
SCANKED LD 4,C
ouT  (FEEYR),A
¥
LD E,8
LD A, (DOTFAG)
CFP i
JE NZ,SCANKEZ
LD E,2
SCANKEZ DEC E
JE NZ,SCANKEZ
+
IN A, (FREYE)
AND  70H
Cp 70H
JR NZ,5CANEE4
DEC D
JE NZ,SCANKES
LD HL, SYSF AL
RES 0, (HL)

FAGE 19

_68_

srun, b7=0

;b3=0(call)
;bS=1C( jump?

1 B7=0~2run

;b7=1->pro

;jrelease



0SD9
0SDE
05SDE
0SDF
05E1
05SE4

05E6
0SE3T
OSER
0SED
QSEE
05F1
0SF3
QoFd
05SFE
05F7

OSF9
OSFA
O5FD
0600

0602

0603
0606
0608
QE0A
060C
QEQE
0610
0612
0e14
0616
0&18
Q&1E
061C
Q&1lE
0820
Q823
0626

3

32
oc
10
cD
18

21
CE
20
Bi
21
06
EBE
28
ZR
10

78
22
21
CE
£9

2
o

FE
=28
FE
28
FE
28
FE
<8
18
Z1

e
&

20
I
o
o
-l
34

C5

00
F4

D7
27
CE

FF
46
16

&R
16

03

FA

74
FF
3

74
oF
CE

12

0h
06
16
oz
6
F4

co
€0
Fd
74

87

06

87

oD

87
g7

87

B7

87
a7

FAGE 20

LD 4,0

LD  (AUTORED, A
SCANKEZ INC C

DINZ SCANKE!

CALL CURSOR

Jr SCANKE

*

¥ look table

¥

SCANKE4 LD HL,SYSFAG
EIT 0O, (HL)
JE NZ, SCANKE7
OR: G

LD  HL,KEYTAR+ZZ

LD B,22
SCANKES  CF (HL)
JE Z,SCANKEE
DEC  HL
DINZ SCANKES
¥
SCANKEG LD  A,R
LD (KEYINI, A
LD  HL,SYSFAS
SET 0, (HL)
RET
¥
¥ check auto-repeat
¥
SCANKE7 LD A, (KEYIN)

CPr OFH
Jr Z,5CANKES
CF 12H
JE  Z,SCANEERS
CF 13H
JE Z,SCANKEE
N 16H

JR 7,SCANKES
JR SCANKES
SCANKEE LD  HL,AUTORE

DEC (HL)
JE NZ,SCANKES
LD  A,EOH

LD (AUTORE) , A
LD A, (KEYIN)
RET

cursor flash

-6Q8-

;speedl

jho release

3 found

jexit

;speed?

jexit auto

S



0627
062A
0&2R
062E

062F
0631
0634
0637
0639

063EB
063E
0&3F
0641
0642
0643
0644
0647

0648
0644
064D
064F
0651
0eSz
0654
0655
056
058
0653
065C

063D
065E
0660
0661
0EEZ2
0664
0e66
0663

O6EA
QEEC
Q&EF
0670
0671
0673

)
-

2D

co

b NYBD
wy =gl Ul

[
o

:J

M.
m

28
7E
F&
77

3
(]

10
AF
32
o

7E
Et
77
23
10

-t

e
SL

~)
19

16

e
o

or
ol

2
=)

28
CE

F1
F1
40
F1
FS
01
2F

Fo

00

00

07
F2
00
oc

01

FE

Fs
01

Fz

o1
F7

04
0z

87

87

87
87

87

80

87

87

87

87

CURSOR

CURSOR1

%

.CURSORZ

¥
CURDOT

CURDOT1

LD
DEC
LD
RET

LD
LD
LD
CP
JR

LD
LD
LD
ADD
ADD
ADD
LD
ADD

LD
LD
CF
JE
LD
OR
LD
INC
DINZ
XOR
LD
RET

LD
AND
LD
INC
DINZ
LD
LD
RET

LD
LD
INC
DEC
JR
RLC

FAGE 21

A, (CURCNT)
A
(CURCNT) , A
NZ

A, 40H
(CURCNT), A
A, (DOTFAG)
1

7,CURDOT

A, (CURNUM)
L, A

H, 0

HL, HL

HL, HL

HL, HL
DE,DIS
HL,DE

B,7
A, (CURFAG)
0
7,CURSOR2
A, CHL)

01H

(HLY , A

HL

CURSDR1

A
(CURFAG) , A

A, (HL)
OFEH
(HLY, A

HL
CURSOR2
A, 1
(CURFAGY, A

)1
, (DOTY?)

, CURDOT2

N> DO

_.70...

;flash speed

;set line



0675

Q&77
0E7A
OE7R
067D
0680

0681
0684
0E88
0&88
0683
OE8A
06ER
068C
QE8F

0630
0631
06592
0633
0694
0636
0Ee99

0E5A
063k
OESE

06Al
OtA4
0EAE
U6A'S
O6AC

O6AF
Q&B1
OERd
QER7

18

&F
26
01
03
FE
=28
7E
Bz
77
AF

b}
a

c5

74
ZF
AE

-
'

-
~
-
32

9

L)) >
[ Ny |

ORNEOREES|
R = K PR

-
i)l

R

3

-
e

F3
F& 87

00
00 80

Fz 87
00
08

F2 87

01
Fz 87

Fo 87
3 87

FC 87
FF

FD 67
AL OD
F8 87

04
8c 87
00 80

PAGE 22

JR  CURDOTI! HY
¥
CURDOTZ LD A, (DOTX)
' LD L,A
LD H,0
LD  BC,DIS
ADD HL,EC sHL
*
LD A, (CURFAG)
CFr ¢
JE Z,CURDDT3
LD A, (HL) ;set dot
Or D
LD (HLY , A
XO0R A
LD (CURFAG) , A
RET
+
CURDDTZ LD A,D jclr dot
CPL
AND  (HL?
LD (HL)Y, A
LD Al
LD (CURFAG) , A
RET
*
¥
*
ES ARG RN TR RN R R DD S 0 S
* *
* TEXT SCREEN EDIT %
¥ 3
ik icintbinneen
3
TSEDIT XOR A
LD (CURNUMD , A
LD (DOTFAG), A
¥
LD (CHRKEY), A
LD A, OFFH
LD (OLDKEY), A
LD HL, UPCTAE jdefault uppercase
LD (CASTAR) , HL
*
TSE1 LD B, 10
LD  HL,EDBUF
LD  DE,DIS
TSEZ2 LD A, (HL)

_71_



OEER8
OEERE
QEBLC

OERE
06C1
Q&C3
06CS
0eC7
OECT
Q&R
OECD
OECF
06D1
0&D3
OEDD
Q&ED7
0608

0EDA
0O6DD
Q&EQ
QBEZ2
06E4
QEES
Q&EE
OGES8

OEEA
OEED
O&F0
OEF1
O6F3
QeFS
O&F8
QEFA
O&FD
0700

0702
0703
0708
0704
Q70C
070D
0710

0712

D
23

10

28

OoF

13
oD
05
Qc

Ed

FD
ec
0A
20

FC

C3

F8
D1

52

03
D1
03
Al
F8
AD

FD
Fo
03
B2
Fo

L=}
=

2 FD

87
87

87
oD

oD
oD
87

87
87

87

87

TEE41

TSES1
TSESZ

T

SE4

TSES

CALL
INC
DJINZ

CALL
CF
JR
CF
JR
CF
JR
CF
JR
CF
Jr
CF
RET
JR

LD
LD
LD
LD
LD
INE
DJINZ
JF

LD
LD
XOR
SEC
JE
LD
JR
LD
LD
JR

LD
LD
CF
JE
INE
LD
JR

LD

FAGE 23

T8S
HL
TSE2

SCANKE

OCH

C, TSES

16H il
Z,T5E6

OFH e
Z,TSE7

OEH s change
Z, TSES

ODH ;clear all
Z,TSE4

OCH jedit

Z

TSE3

(OLDEEY), A

HL, EDEUF

E, 10

4, 20H jblank
(HL), A

HL

TSE41

TSE1

HL, (CASTAR)
DE, LWCTAE
A

HL, DE

Z, TSESH

HL, LWCTAE
TSESZ

HL, UPCTAE
(CASTAR), HL
TSE1

(OLDKEY), A
A, (CURNUM)
3

7,TSES

A
(CURNUM) , A
TSE1

(OLDEEY), A

_72_



0713
0718
071A
071C
071D
0720

0722
0723
0725
0726
0727
0728
0729
0720
072D

0730
0733
0736
0737
0733
073A

073k
073E
073F
074%2
0743
0745
0748
0744
074C

74D
O74F
0750
0733
0734
0736
07593
075A
Q75E
075C
073D
0760
0763

2
FE
28
o)
hg
3z

i8

EF
26
29

=
29

Fo
00
AZ
FO
8D

00

ES -

Di
24
19

21
SF
16
19
ES

e
o)

4F

2
[l

B9
20
SA
FE
28

~e.
i

12
AF

3z
SF
16
2A
13
7E
El

77

2
=
e
TL

3

Fg

FA

8C
Fo

04

FD

74

0A
FC
03
03

00
Fé&

74
FD
AF

87

87

g7

87

87
87

87

g7

- 87

=

87
87
0t

TSEB

E

TSES81
TBEBZ

LD
CP
JR
DEC
LD
JR

LD
LD
ADD
ADD
FUSH
FOF
LD
ADD
LD

LD
LD
LD
LD
ADD
FUSH

LD .
LD
LD
cP
JE
LD
CF
JE
INC
JE
X0OR
LD
LD
LD
LD
ADD
LD
FOF
LD
LD
LD
JF

FAGE 24

A, (CURNUM)
(8]

Z,TSE3

A
(CURNUMY , A
TSE]

L,A
H,0

HL, HL

HL, HL

HL

DE

HL, (CASTAE)
HL, DE
(CHRTAE) , HL

HL, EDBUF
A, (CURNUM)
E,A

D,0

HL, DE

HL

A, (OLDEEY)
c,A
A, (KEVIN)

o~

NZ, TSES1

(CHREEY)
TSES!

y
7

A
z
A
TSEBZ
A

;jeet chrtab

jchar position in edbuf |
;last key

jcurrent key

jdth position
jinc position

(CHREEYY, A ;ist position

E,A
D,0

HL, (CHRTAE)
HL, DE

A, (HL)

HL

(HL), A

A, (KEYIN)
(CLDKEY), A
TSEL

_73_

ireal ascii code

;update oldkey



~'

0766
0768
076A
076D
Q76E
Q76F
0771
0772
0773
0773
Q776
0773
077C
Q77E

0781
0782
0785
0787
0784
078D

0730
0793
0794
0736
0759
G73A
079C
073F
07A0
07A3
07484

07A6
O7A3
O7AB
Q7AD
074AF
0781
Q7R3

06

2
-

21
77

e
Lo

3E
77
23
10
AF

32

2
oL
SE

32

AF

herd
(e
2
2
2
[P

21

-~
22

3A
&F
26
11
15
06
11
7E
Ccb

~
23

10

Ch
FE

na
fulws

FE

28 3

FE

2
P

08
ZE

2
=

FC

e
J

09
Fao

FC
FF
FD
Al
Fg

00

2
fe

0OA
00

E4
O

=
J

i6

a9

oF

Ac
)

87

87

.

87

87
0D
87

5 87

87

80

3 04

03

¥
¥
*
¥

¥
TLEDIT

TLEL

TLE21

TLES

Facbdcbiiiobbddddddd iy iy

LD
LD
LD
LD
INC
LD
LD
INC
DINZ
XORr
LD
LD
LD
LD

XOR
LD
LD
LD
LD
LD

LD
LD
LD
LD
ADD
LD
LD
LD
CALL
INC
DJINZ

cAalL
cF
JE
U
JE
CP
JR

FAGE 25

¥

TEXT LINE EDIT ¥
: ¥
P00 1 0 0 0

E,8
A, 2EH

HL, SFACE
(HL), A

HL

A, Z0H
(HLY , A

HL

TLE1

A
(CHRCNT) , A
(DOTFAGY, A
A,
(CURNUM)Y , A

A
(CHRKEY), A
A, OFFH
(OLDKEY), A
HL, UFCTAR
(CASTAE)D , HL

A, (CHRCNT)
L,A

H,0

DE, SFACE
HL, DE

B, 10
DE,DIS
&, (HL)
TSS

HL

TLEZ

SCANKE
OCH
€, TLES
16H
7, TLEE
OFH
Z,TLE7

_74_

s CUY SOr

jdefault uppercase

jetart data



0785
0787
0789
07EE
0O7ED
O7BF
Q700

Q7cz2
07C5
078
07CA
O7CC
07CD
O7CE
07D0

07Dz
07DS
0708
07D3
07DB
07DD
07E0
0O7EZ
O7ES
07E8

Q7EA
O7ED
a7FaQ
o7F2
07F4
07FS
07F8

07FA
07FD
0800
0802
0804
0805

0808

0804
080E
080D

GBOE

FE
28
FE
28
FE
c8
18

32
21
0g
a

77
23
10
18

24
11
AF
ED
28
21
18
21
22

18

-~
"
32

2
o

FE
28
e

2%
(=7

18

2
L

2
O

FE ¢

28
<
-t
e

[=a

18

EF
26
29

X
“

OE
19
oD
05

oc

E4

FD
8
&4

20

F
EE

Fg
D1

=3
g

05
D1
02

Al

F8
AE

FD

]
o

Lo
&3

BZ

M
o

[an]

00

87
87

87
oD

oD
oD
87

87
87

3 87

87
87

B7

TLE4

TLE#1

TLES!
TLESZ

TLEE

TLE?7

TLES

CF
JR
cr
JR

CF

FET
JR

LD
LD
LD
LD
LD
INC
DJINZ
JR

LD
LD
X0OF
SEC
JR
LD
JE
LD
LD
JER

LD
LD
CF
JR
INC
LD
JE

LD
LD

Pl =]
'-f

JR
DEC
LD
JR

LD
LD
ADD
ADD

FAGE 26

OEH
Z,TLES
ODH
Z,TLE4
OCH

Z

TLE2

(OLDKEY) , A
HL, EDEUF
E, 100

A, Z0H
(HLY, A

HL

TLE41

TLEZ

HL, (CASTAR)
DE, LUCTAR
A
HL, DE
Z,TLESt
HL, LWCTAR
TLESZ

HL, UPCTAE
(CASTAE) , HL
TLEZ ¢

(OLDKEY), A
A, (CHRCNT)
93

Z, TLE3

A
(CHRCNT), A
TLE2

(OLDKEY), A
A, (CHRECNT)
0

Z,TLEZ

A
(CHRCNT), A
TLEZ

L,A
H, 0
HL, HL
HL, HL

_7 85—~

; charnge
jclear all

jedit

e



080F
0810
0811
0814
0815

0818
081E
081E
0B1F
08zt
0822

0823

082¢
0B8z7
082A
0OBZE
082D
0830
0832
0834
0835
0837
0838
0BZ3E
Q830
QOB3E
0841
0B42
0843
0B44
0845
0848
084ER

(B4E
0850
0Bz
0854

A = by T M
R W > - N

Londiondl 51 IO I N
w M T o

m
w

2
)

4F

i

e

B9
20
3A
FE
28
aC
18
AF

—

oL
SF
16

ol
£

13
7E
El
77

2
o]

e
o2

£3

sk

F8

FA

8C
=)
)

00

FD
74
OA
FC
03
03
01
FC

00
FA

74
FD
50

a1

87

87

87

87

87

87

87
07

32 Fa 87

AF

32 F& 87

FUSH HL
FOF DE
LD HL, (CASTAB)
ADD HL,DE
LD (CHRTAB), HL
¥
LD HL, EDRUF
LD A, (CHRCNT) ,
LD E,A
LD D, 0
ADD HL,DE
FUSH HL
+
LD A, (DLDKEY)
LD C,A
LD Ay (KEYIND
CrP %
JE NZ,TLEB1
LD A, (CHRKEY)
CP 3
JR Z,TLESI
INC A
JR TLEB2
TLEBI X0R A
TLEBZ LD
LD E,A
LD D,0
LD HL, (CHRTAR)
ADD HL,DE
LD A, (HL)
FOF  HL
LD (HLY , A
LD A, (KEYIN)
LD (OLDKEY), A
JF TLEZ
3
*
b- 3
B2 0 0 0 00 A 2 0 S
¥ ¥
¥ GRAFHIC EDIT ¥
¥ 4
b 0 - 5 Z#I#I#ZZ#Z#Z#ZI#I}:}?J#I B 0 - % 8 ¥
*
GREDIT LD a,1
LD (DOTFAG) A
XOF A
LD (DO7TX3,A

FAGE 27

(CHRKEY?, A

_76_

;jset chrtab

jchar position in edbuf
jlast key

jourrent key

jdth position
sinc position

jlst position

ireal ascii code

jupdate oldkey



FAGE 28

0837 32 F7 87 LD  (DOTY),A
%
085A 2zl 8C 87 GRE1 LD  HL,EDBUF
085D 11 00 BO LD DE,DIS
0BEO 01 S0 00 . LD BC,80
0863 ED BO LDIR
¥
0865 CD B4 05 GREZ CALL SCANEE
08eE8 FE 16 CF 1E&H Hls
086A 2B 4B JR  Z,GRES
0BeC  FE OF P OFH R
0BEE 2B 54 Jr  Z,GREE
0870 FE 12 CP 12H 2"
0872 2B 3D JR Z,GRE7
0874 FE 13 CP 13H Y
0876 28 &7 JR Z,GEEB
0878 FE OE CF  OEH ;change
087A 28 1B JE  Z7,GRE4
087C  FE 0D CFP ODH ;jclear all
087E 2B 03 JR Z,GREZ
0880 FE OC CF  OCH jedit
088z CE RET Z
0883 18 EO Jr  GREZ
%
0885 21 8C g7 GRES LD  HL,EDEUF
0888 i1 8D 87 LD  DE,EDEUF+1
0B8R 01 4F GO LD BC,79
0BBE  AF XOR A
oger 77 LD (HL2,A
0890 ED BO LDIR
0832 18 C8& JR  GREL
#
0834 16 01 GRE4 Lb D,t
0B%6 3A F7 87 LD A, (DOTY2
0899 Z2C ING A
08%A G GRE41 DEC A
0858 28 04 JR I,5RE42
089D CB 02 FLC D
085F 18 F9 JrR GRE41 )
0BA1  3A F6 87 GRE4Z LD A, (DDTXD
08A4  EF L L,A
0BAT 26 QO Lb H,0
08A7 01 8C 87 LD  BC,EDBUF
0BAA 09 ADD HL,EC sHL
¥
0BAE  TA Lb A,D
0BAC A6 AND  (HL) ;1 bit
0BAD  ZF CFL

_77_



0BAE
OBAF
0BRO
OBE1
Q8B2
08BE3
(0384
0BRSS

OBR7
(OBBA
0BEC
OBEE
OBEF
08C2

08C4
aBC7
08C3
0BCE
08CC

0BCF

0801
08D4
08D6
08D8
08D%
08Dz

08DF
0BEZ
(O8E4
0BE7
0BEE
OBEE

AZ
SF
7A
2F
A&

2
o

77
18

2
[

FE

-~
28
2
i1
2
S

18

2
O

FE
28
32
18
FE
28
ac

i
(o

c3

i
of

FE
CA
3D

N
.o

Fe
Q0
34

g3

F7
07
8Db

F7

1)

F7
00
€5

F7

IA

87

87

87

87

87
08

o8

87

[m]
o

GRES

GREGE

GRE7

GREB

I

3 W b M

EY 3

a6 Mo

AND
LD
LD
CPL
AND
DR
LD
JR

LD
CF
JE
INC
LD
Jr

LD
CF
JRE
DEC
LD
JR

LD
cpP
JE
INC
LD
JP

LD
cpP
JF
DEC
LD
JF

FAGE 29

>moa

A
,D

(HL)
E
(HL), A
GRE1

A, (DOTX)
739
1,GREZ

A
(DOTX), A
GRE1

A, (DOTX)
(4]

Z,GRE2

A
(DOTX), A
GRE1

A, (DOTY)
7

Z,GRE2

A
(DOTY), A
GRE1

A, (DOTY)
0

Z,GREZ

A
(DOTYY , A
GRE1

BTN RN 0 S
I18C SUBROUTINE
0000 N B N

change op-code to ascii
3 character

_78_

;1 bit

sclear bit
jhew bit



FPAGE 30

OBEE &F I5C LD L,A
OBEF 26 00 LD H, 0
0BF1 29 ADD HL,HL 33
0BFZ SF LD E,A ;
0O8F3 16 00 » LD D,0 H
0BFS 15 ADD HL,DE H
08F& ES PUSH HL
OBF7 D1 ) FOF DE
0BF8 21 76 0D LD HL, ISCTAR
OBFE 19 ADD HL,DE
0BFLC £3 RET
&
*
*
B 5 0 - 3 e N
;X *
# NUM SUBROUTINE *
3 #F
FRE D B0 B O 8
b
¥ change line num. to ascii code
¥
0BFD 24 77 87 RNUM LD A, (LINE)
0300 EE& FO AND  OFOH
0902 OF ERCA
0303 OF RRECA
0904 OF RECA
0305 OF RRCA
0306 F& 30 OF SOH
0308 47 LD B,A
0309 3A 77 B7 LD A, (LINE?
0300 E6 OF AND OFH
0390E F& 30 OF S0H
0310 4F LD C,A
0311 C3 RET
*
¥
%
Sk ik
3 +
i DISPRO SUBROUTINE ¥
¥ k4
R 3 - 3 5 o - . 3 .#‘##’)f P 5 50 %4
*
¥ dieplay program 1 line
¥ and instruction
- 4
0312 CD 70 0A DISFROD CALL CL ;jclear buf

_79_



03915
0318
091R
031E
031F
0922

0923

0926
0929
0920
a92F
0331
0932
0935

0936

0338
0338
053

Q33F
0342
0344
0946
0348
0944
034C
0'34E
03930
0352
0935

0336
0339
035k
095E
0380
0963
0363

0368
03ER
OI6E

-~
2

CcD
11
78
CD
79
CD

bD
CD
11
06
7E
Cch

et
Pt

10

FD
FE
20
DD
FE
28
FE
<28
FE
28
FE
28
D
3

2
(w2

18

e
o

i8

2
(™)

i8

CcD
CD
c9

77
FD

50

89

7E
EE
&8

03

00
10
01
11
0oz
1z
03

2
-

FF

9D
op
9E
&
9F
0z
AQ

87
0B
80
DA
04
00
08
80

GA

00

01

0A

oD

oD

oD

0D

7 0A

0A

DISPRA

DISFRZ2

DISFR4
DISFRS
DISFRE

*
DISFR7

e S M

YA

*

LD
CALL
LD
LD
CALL
LD
CALL

LD
CALL
LD
LD
LD
CALL
INC
DJINZ

LD
CFP
JE
LD
CF
JR
CF
JE
CF
JE
CF
JE
CALL
FET

LD
JE
LD
JR
LD
JE:
LD

CALL
calt
RET

PAGE 31

A, (LINE).
NUM

DE, BUF

A B

TSS

A, C

7SS

A, (IX+0)
15C

DE, BUF+24
E,3

A, (HL)
TSS

HL

DISFR1

A, (1Y+0)

O2H

NZ,DISFRZ
A, (IX+1)
0
Z,DISFR3
!
Z,DISFR4

s DISFES

DISFEE

= B N O B N 38 )

’
X

jdisplay

A, (ISCTAB+39) ;up

DISFE7

A, (ISCTAR+40) ; down

DISPR7

A, (ISCTAB+41);left

DISFR7

A, (ISCTAB+42);right

1SS
DX

SRSEEEERRESEEY R0 LR 0 RSP NS

+

-80~

;display



O96F
0971
0973
0975
0377
0379
037B
097D
Q37F
0981
09832
0385
0387
0983

038R
0358
058F
0931
953
. 09533
09537
09373
093k
039D
0340

0541
0342
0942

FE 01
28 1C
FE 02
28 1C
FE 03
28 1C
FE 05
28 1C
FE 08
Z8 18
FE 07
28 14
FE OB
ZB 10

3E 01
18 OE
SE OF
12 0A
3E 03
18 08
SE 51
8 oz
3E 02

32 7E 87

]
48
Gt 00

FAGE 32

¥  PROBYTE SUBROUTINE %
* 3
EEEERELENREEERE S K000 0 805
* .
FROBYT CP  0O1H

Jr Z,PROBY1

CP OzH
Jr  Z,FRDEYZ
CP O3H
JE  Z,FROBYZ
CP O5SH
Jr  Z,FROEY4
CF  0eH
Jr  Z,PROEY4
CP O7H
JE  Z,PROBY4
CF  ORH
Jr  2,FROBY4
*
¥ defind lbyte
<>

LD At

JE  FROEYS
FPRDRY1 LD A1l

JR  FROEYS
FROEYZ LD &

JR  PROEYS
FROEYS LD  A,81

JR FPROBYS
FROEY4 LD A,Z2
FROBYS LD (NEWNUM) , A

RET

EREOREE NS GTS KRN0
3 ¥
INSERT SUBRDUTINE ¥
¥
EREZRERXSENF DR D RN SN DS

e Mg M Sk

o M

¥ (FINAL) = final addr
INSERT  FUSH EC

Lb C,E

Lb EB,0

Ty

_.81_



0IAS
09A8
03AC
03AD
OSAF
03RO
0%9E1
0984
("3RS
Q9EE
Q93B3
(09BA

0SEC
OSED
09ERE
O9BF
039C1

05C2
0303
03504
039C6e
0sCy
20D
OsCE
Q3D0
03Dl
035Dz
0305
Q306
0gDa
03D9
QsDC
Q3ShD

2A
ED
AF
ED
23
ES
2A
09
EE
24
cl
ED

c1
1z
iE
1o
cs

€S
43
06

o
L

ED
AF
ED
23
ES
ZA
AF
ED
EE
2A

-
!

e d

ED

81
B

()]
R

81

g1

87
7F 87

87

87

E8 -

FC

00
g1

SE

87
7F 87

87

87

PAGE 33

LD HL, (FINAL)

LD DE, (START)
XO0R A
SEC HL,DE
INC HL
FUSH HL
LD HL, (FINALD
ADD HL,BC
EX DE, HL
LD HL, (FINAL?
FOP  BC
L DDk
¥
FOF BC
INSEFR 1 LD (DEJ, A
DEC DE
DJINZ INSER1!
RET
=
5
3
B 3 R0 20 00 0 O o
+ ¥
¥ DELETE SUBRDUTINE *
* +
B 0 0 0 0 0
Ve
# B = byte delete
¥ (START) = start addr
¥ (FINAL) = final addr
¥
DELETE FUSH BC
LD C,E
LD B, C

LD HL, (FINAL)
LD  DE, (START)
XOR A

SEC  HL,DE

INC HL

PUSH HL

LD  HL, (START)
XOR A

SEC HL,EC

EY  DE,HL

LD  HL,(START)
FOF BC

LDIR

—-82—-
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03DF
O3EQ
039ES
029E4
03IES
Q9E7

09E8
O3ER
Q3ED
O9EF
Q9FZ2
03F4
0gF7
09FA
09FE
O3FD
OSFE
O9FF
0AQQ
0ADY
CAOZ
0A04

CAOS
DAOE
OADA
0AOL

c1
A
12
13
10
=)

21
CE
28
21
18
21
01
7E
FE
[y
2B
OB
78
El
20
C3

21
CE
Z8
21

7C 87
DELET1
FC
¥
¥
¥
*
¥
*
*
b2
*
¥
%
FF 87 FNFRD
76
]
9B 4F
03
37 SF FNFROL

S5C OF FNFROZ

FOP
LD
LD
INC
DJINZ
RET

LD
BIT
JR
LD
JR
LD
LD
LD
CF
RET
DEC
DEC
LD
Or
JR
RET

FAGE 34

BC
A, (STOREY)
(DE), A

DE

DELET!

bbbt
S
FNPRO SUEROUTINE ¥

3

FEEEERERRS ST PPN 0SSR

HL, SYSFAG
£, (HL)
Z, FNFRD1

HL, FROA+39335

FNFRO2

HL, FROE+3953

BC, 3996
A, CHL)
oCH

NZ

HL

B

A, E

c
NZ,FNFRO3

PRREFRERR LS EEREEE SIS ED R 2

#
% FLBYTE SUBRDUTINE %
¥

¥

-q.v

Fasiikiiiiiiihiskk

FNFROS
oc
F&

*

*

3

T

kA

¥
FF 87 FLEYTE
76
05
9B SF

LD
BIT
JR
LD

HL,SYSFAG
£, (HL?
Z,FLEYT!

find final addr in pra a/b

;bE=1

1bE=0

HI =

find final addr in lbyte a/b

HL,LEYTEA+39 ;b&=1

-83-~



FAGE 35

QAQOF 18 03 JK FLBYTZ

0All 21 FF SF FLEYTI1 LD HL,LBYTEB+339 ;bE=0

0Al4 06 64 FLBRYTZ LD B, 100

O4le 7E FLBYTS LD A, (HLD

0A17 FE Q0 . CFr 0

0419 co FET NZ

0OALA 2B DEC HL

OAlR 10 F9 DINZ FLEYTZ

QALD R RET
¥
¥
¥
BRI 0 N
¥ ¥
X CLFRQO SUBROUTINE 4
+ *
3 0 2 0 o 3 4
+
¥ clear working area of pro
3+ :

OALE 01 5C OF CLFRD LD BC, 3996

0AZ1 16 OC LD b, OCH

0A23 2 CLPRO1 LD (HL),D

0A24 23 INC  HL

0AZS OB DEC ERC

QAZE 78 LD A, B

0AZ7 Bl Or C

DAZ 20 F3 JE NZ,CLFROL

0AZA Cs EET
¥
¥
¥
FEEdiiibenibhiiiiaei sty
k3 ¥
% CLLBYT SUBROUTINE *
¥ ¥
ERER S O B 0
¥
¥ clear working area of lbyte
"

QAZE 12 CLLBYT ADD HL,DE

QAZC 06 &4 LD B, 100

QAZE AF X0r A

QAZF 77 . CLLEY1 LD (HLY A

GASO 22 INC  HL

0A31 10 FC DJIJNZ CLLEY!

GAS3 Cc3 RET
%+

_84_



0AZ
0AZ7
0A3A
0A3C
DAGD
0440
QA1
0443
Ohd4
0A45
0A4E
0447
0A48
0A49
QA4A
0A4D
0A4E

QA4F
0ASZ
0AS3
0AS4
DAS7

D
€D
FE
DO
21
87
1&

=
e

13
SE
ric
L

[ =g
o6

913
E1l
11

=
ot

E9

zh
7E
23
2z

9

€7 05
4F OA
(0]

3D oD

Q0

34 0A

FAGE 36

X
*
B 25 0 0 30 0 0
i k3
* RUNS SUBRDUT}NE i
¥ ¥

B0 00 00 0 - 5 0 D - 0 N

run banner program

start at (ADDR)

and end if command is RE (QCH)
oY ervor command

b

JUNS CALL CEDIP
CALL NEXT

CF - OCH

FET NG sexit
LD  HL,RUNTAE
ADD A, A ;%2
LD VG NG Do
LD E,A

ADD  HL,DE

LD E,(HL)
INC  HL

LD D, (HL)
PUSH DE

FOF HL

LD  DE,RUNS
FUSH DE

JF CHL)

2]

B D 5 B 2 X

4

- ¥

NEXT SUERQUTINE  *
¥

¥

I de M e

B 30 0 A S R

*

read command to A
and next address

m
>
-

LD  HL, (ADDR)
LD A, (HL)
INC HL

LD . (ADDR),HL
RET

-85-



0ASe
QASE
OASE
0AG1
0AED

0AE4
0AG7
OAGA
OAED
OAEF

0A70
NA73
0A75
0A7E
0AT77
0A78
QAT7A

i1
01
ED
c9

21
11
a1
ED
9

-
Fa

06
AF
77

0
At

10

ca

Q0
A0
S0

RO

ACQ
00
50

EG

50

a0

FC

80
g0
00

8O
80
Q0

80

PAGE 37

*
¥
A D T N 2 R S
¥ b
* DISEAK SUEROUTINE ¥
¥ ER
Sdbbbbbdinkiibbiiiiiidak
b4
DISEAK LD HL,DIS
LD DE, BAK
LD BC,BYTE
LDIR
RET

2% B0 D A 5 20 I
. ¥
BEAKDIS SUBRDUTINE ¥
3 ¥
PR 3 0 0 B o o o S
5
BAKDIS LD HL , BAK
LD DE,DIS
LD BC,BYTE
LDIE

RET

R

HoM M

S

bbb rvbeaiididiieianiiy
. k3
CLEAR SUBROUTINE %
3 ¥
P N O . 20 O S
4 LD HL, BUF

LD B, BYTE

XOr A

LD (HLY,A

INC HL

DIKRZ L1

RET

A

0 W

[
~
—-

ER RN ERESHEEER SRR
¥

M M MW

_86_



OA7E
QA7E

0AB0
0ABZ
0ABE
0488

0ABS
OABA
QABE
OASLC
QABD
QABF
aA30
0NAZ1
0ASZ
0A93
0A9%4
0437
0498
0AT3
04a3C
OAJE
0ASF
QAAC

i1
06

CD
CcD
10
o

S
ES
DS
&F
26
29
29
23
ES
D1

2
<

13
b1
01
ED
El
C1
&3

S0

0A

4F
CE]
F8

o0

00

08
EO

an

0A
0A

00

FAGE 38

¥ TEXT SCREEN SUB. ¥
¥ ¥
FEEFEdEdEE Ry
¥
4 IN = ((ADDE)).. ((ADDE)Y+I()
¥ 10 byte of ascii char.
* transfer to BUF
+
TS LD DE, BUF

LD B, 10
3
TS1 CalLL NEXT

CALL TSS

DINZ T&1

RET

TS8 FUSH BC
FUSH HL
FUSH DE
1)y AY.:
LD H,0
ADD HL,HL
ADD HL,HL
ADD  HL HL
FUSH HL
FOF DE
LD  HL,CHRGEN
ADD HL,DE
FOF “PE—-
LD™ BC,B8)
LDIR
FOF HL
FOF EC
RET

- ws an

3 M M M

B30 T 0 0 0 - O
1 i 3
TEXT LINE SUB. k3
3 *
I 0 2

MM M

e

IN = C(ADDRY) = n |
({ADDRI+1).. ((ADDR)+n+1)
n byte of ascii char.

transfer to TLEUF

-87-



0AAL
0AA4
OAAE
DAAT
0AAT

0LAA
OAAE
OAAE
OAB1
0AB4
OAR7

0AET
OABC
OARD
OARF
QALCQ
OACY
OALZ
0ACS
OALCE
OACT7
QA8

CACC
OACE
0AD1
QADZ
QADS

0ADE
OADE
QADC
OADE
OADF
QOAEQ
OAEL
QAEZ

OAES
QAEE
QAES
QAER
OAEC
OAED

CD
FE
DO
FE
ce

47

o)

od

11
CcD

10

(951
OF
78

4F
65

00

74
FO
4F
e3
Fa

74

00

00
50
42
03

S6

4F

30

Fa

01
11

~
L0

0A

87
80
04
0A

87

Q0

Fo

00

4]0)

80

05

80

TL1

FAGE 33

and shift left display

cALL
CF
FET
CF
RET

LD
LD
LD
CALL
cALL
DJINZ

LD
LD
LD
ADD
ADD
ADD
LD
ADD
FUSH
FOF
LD

LD
LD
SBC
JE
LD

LD
FUSH
LD
LD
LD
LD
DEC
DJINZ

LD
CALL
INC
FGF
DEC
LD

NEXT
100+1 O
NC:

Q

4

B, A .
(STOREX), A
DE, TLEUF .
NEXT

TSS

TL1

A, (STOREX)'

L,A

H, 0

HL, HL
HL, HL
HL, HL
DE, BYTE
HL, DE

HL

EC

IX, TLEUF

D,0
HL,EYTE
HL, BC
NC, TL2
D, (IX+0)

HL,DIS+73
BC

B,BYTE

A, (HL)
(HL),D
D,A

HL

TL4

A, SPEED]
DLS

IX

BC

EC

A,B

-88-

smax char

e wa ew

ylenght

sbc<=byte
;bcr byte



OAEE
OAEF
OAF 1

QAFZ
0AFS
OAF7
OAF A
OAFE
OAFLC
QAFE

OAFF
ORO2
QBOS
0BOS8
OBOA

N
w o -

11
0&
CD
1z

2
o

10
co

21

4
i

01
ED
CS

50
50
4F

S50
00
o0

EO

80

OA

80
80
(8]4]

FAGE 40

OR C
Jr NZ,TLZ
RET

M M

Fayes

"]

2 3 e

330 Mo 3

=
><

s B 36

M

a0 M

2 M

3

Mo o

0 M e M

3

S0 00 2 A 0 0 0 - O

B 0 00 0 N A

*
GRAFPHIC SUBRODUTINE t
¥
P00 0 5 o e

IN = ((ADDR2)..((ADDEI+B0O)
80 byte bit image
transfer to BUF

LD  DE,BUF
LD B, BYTE
CALL NEXT
LD  (DE),A
INC DE
DINZ BRI
RET

A
—

<4
DISFLAY SUBROUTINE ;=
¥

B T O 3

LD  HL,BUF
LD  DE,DIS
LD  EC,BYTE
LDIR

FET

#i*ii#i#i*#ﬁ#i#*ii$$$*#i

¥
LDAD SUBROUTINE i
b4

Sebbbbibnpiiiiiiiiiidid

IN = ((ADDE})
0-3 :up down left right

-88-



OBOB
OBOE
OB10
0B1Z
oBi4
OB1E
QOEB18

OR14
OBID
OR1F
OB2Z2
QB2

OBZ8
OBRZ3
OR2A
OBZE
ORZE
ORZF
OB30
O0B31
OE3Z
OBE4
QB3E
ORz8
OBZE
OEBZD
OR2F
QR40
oBp4z

0B4Z
QOB46
OR48
OB4E
QBR4F
OES1
ORSZ
OBS2
QB34
ORS7
QR3S
OBS9
OBSA
OBZSE
ORSD
OBSF

CD
FE
28
FE
28
FE
=8

11
OE
21
DD
06
7E
AZ
77
DD

2
J

EE
77
23
Db
10

2
]

CD
CE
CE
oD
20

R

it
OE
21
DD
06

-~
)

zZ
Z

77
3)1]
A3
E&
77

Rl
Lo

DD
10

ic
)

4F
01

]
-

oz
o6
03

r
o

01
08
00
21

o0

7E

23
Fz
04
11
02

]

DD

80
0B
00
21

S0

7E

0A

FE

B8O

50

00

05

7F

80

50

00

80

80

LXU

LXu1

LXuz

LXD
LXD1

LXDz

FAGE 41

CALL NEXT

P

JR Z,LXD
P 2

Jr o Z,LAL
CP 3

Jr o Z,LXR

LD  DE,OFECIH

LD C,8
LD  HL,DIS
LD IX,BUF
LD  E,BYTE
LD A, (HL)
AND D

LD (HLY,A

LD A, (IX+0)
AND E

or: (HL)

LD (HLY,A
INC HL

& YRR AT

DINZ Lxuz

LD A,SFEEDZ
CALL DLS

FLC D

RLEC E

DEC L[

JE NZ,LXU1
RET

LD  DE,7F80H

LD €,8

LD  HL,DIS
LD  IX,BUF
LD B,BYTE
LD A, (HL)
AND D

LD  (HL),A

LD A, (IX+D)
AND E

8] (HL
LD (HLY, A
INC HL

INC IX

DJNZ L¥Dz
LD  A,SPEEDZ

-gQ0-



FAGE 42

OB&1 CDh 11 03 CALL DLS
ORE4 CE 0A . RRC D
OB&E CB OB ERC E
OR&8 0D DEC C
OBRES 20 DD : JE NZ,LXD1
ORER Ccs RET
: k4
OReC 21 9F 80 LYL LD HL, BUF+79
OBEF 11 4F 80 LD DE,DIS+7%9
QE72 08 S0 LD E,BYTE
QR74 7E LXL1 L.D A, (HLY .
OB7S 1z LD (DE),A
QR76 3E Ot LD A, SPEEDI!
OE78 D 11 0% CALL DLS
QOR7E ZR DEC HL
QE7C iR DEC DE
OB7D 10 F5 DIJNZ LXL1
QB7F £g EET
ES
OEBO 21 S0 BO LXR LD HL, BUF
OE83 i1 00 80 LD DE,DIS
OBBE 06 S0 LD B,BYTE
Qp88 7E LXR1 LD A, (HL3
QEBS 12 LD (DEY, A
QES8A 3E 01 LD A, SFEED!
OBBC CD 11 03 CALL DLS
OR8F 23 INC HL
OBs0 3 INC DE
T OB31 10 FS DINZ LXRE1
0B93 cs FET
3
+
kS
Fgdiineilb kbt
i ¥
¥ DOOR SUBROUTINE 4
¥ ¥

SEbbddbbnnshbennniiiiibt
*
¥ IN = ((ADDR}) -

¥ 0-3 :up down left right
OB34 CD 4F CA DR CALL HEXT
OB37 FE 01 CP i
OBy 28 08 Jr  Z,DRUD
OBSE FE 02 cr z
OBR3D 2B 3 Jr  Z,DRLR
OBESF  FE 03 crR 3

-Q1-



OBAl

OBA3
ORAS
ORAB
OEAB
QOBAF
OEE!
QBEZ
OBEG
QBB
OBE7
QBERS
OBE9T
QREBA
OEEE
ORED
"OBEF
OBC1
OpC4
QECE
OBC7
OBCY
OECE
QOBCC
OBCD
OECF
QEBED!
OBD3
QBD4
QBEDS
OEDE
OBDE
QED3
QRBDA
QEDR
OBDD

QEDE
OREOQ
QREZ
OBE6
QBEA
OREE
OBF1
OBF2
OBFS
OBFE

OE
11
21
DD
06
7E
AZ
77
bD

2
=)

EE
77

i
Page]

DD
10

CD
1E
7A
E&
CE
57
07

2
[~

R
18
7A
E3
57
3

92
aF
oD
20
9

06
21
i1
bD
FD
DD
77

FD 7

1z
2
=]

04
18
00
21

S0

7E

23
F2
04
11
Q0

FoO
27

04

2
e

Fa

FF

CE

28
27
28
21
21

7E

a1

E7
80
50 80

(818]

05

80O
80
77 B0
78 80
00

Q0

DRUD

DRUD1

DRUDZ

DRUDZ

DRUD4

DRLRE

DELR1

JK

LD
LD
LD
LD
LD
LD
AND
LD
LD
AND
OF:
LD
INC
INC
DJINZ
LD
CALL
LD
LD
AND
SLA
LD
RLCA
JE
L
JE
LD
OF
LD
LD
SuUB
LD
DEC
JR
RET

LD
LD
LD
LD
LD
LD
LD
LD
LD
Lp

FAGE 43

Z,DELR

C,4

DE, OE718H
HL,DIS
1%, EBUF
B, BYTE
A, (HL)

D

(HLY, A
A, CIX+0)
E

(HL)
(HLY, A
HL

I

DRUDZ

A, SFEEDZ
DLS

E,0

A,D

OF OH

A

D,A

NC, DRUD4
E

DRUD2
A,D

A
, OFFH

>

Oomo >om

NZ,DRUD1

B, 40
HL,DIS+39
DE,DIS+40
1X, BUF+33
1Y, BUF+40
Ay (1X+0)
(HL), A

A, (TY+0)
(DEY, A

A, SFEED1

=92="



OBF8
OBFB
QRFC
OBFD
OBFF
oCco1
OCo3

oCo4
oCo7
Qo3
OCOR
0OCoD
OCoF
oCil

oCi13
0C1s
oCcig
orCic
OC1E
QCIF
ocz2i
oCzs
0526
QCzZ7
Q28
o029
OC2HE
QCZD
QCz

o3z
QOC33

0C35

0C3%

0cs

CcD
2B
DD
FD
10
£9

D
FE

28 2

FE
28
FE
Z8

[ =g
i

21

DD
06
AF
CE
DD
17
B&
77
23
DD
10

3

co
oD
20

39

OF

21

11

2R
23
EE

4F
01

0z
44
03

&3

o8
o0
21
S0

ol
£

F1
04
11

EO

g
00

03

80

S50

o0

035

80

80

06

M M A M M

e

IN

) ¥ ae M

X

SHU
SHU1

SHUZ

SHD
SHD1

CALL
DEC
INC
DEC
INC.
DJINZ
FET

DLS
HL
DE

I
IY .
DRLR1

SHIFT SUBROUTINE

B2 B
¥ ¥
¥
: ¥
B 35 A 0 0 N

:8 bit

{ (ADDR})

0-3 :up down left right
CALL NEXT
CF 1
JR  Z,8HD
CERREs
JE  Z,8HL
ERSRIS
Jr Z,S8HR
Lb C,8
LD HL,DIS
LD IX,BUF
LD  B,EYTE
XO0R A
SLA  (HL)
RLC  (IX+0)
RELA
Or (HL)

LD (HL)Y, A
INC  HL

INC IX

DJNZ SHUZ

LD  A,8PEEDZ
CALL DLS
DEC C

JF RZ,8HU
RET

LD C,8

LD HL,DIS
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0C3

QC3F
oCd1
oc4z
OC44
or4s
0C43
Q4
OC4EB
Giz4C
OC4E
0C50
ocsz
QLSS
QCSE
Orog

ocs9
QUSC
OCSE
OCSF
Qe
OCE3
QCES
OC6E
OCE7
QL8
OCeY
QCER
QCED
OC70
QC71
Q72
oCc73
OC7S

oo76
0C79
QC7E
QC7C
Q7D
oCBo
0Cgz
QL83
QC84
OCBS
QC86
ocee

DD
06
AF
CE
DD
1F
E&
77

2
L

bD
10
Ccb
0D
20

o

21
OE
a6
ES
21
05
7E
72
S7
2B
10
CcD
El
23
oD
20
co

21
OE
36
ES

-
L

06
7E
72

57

23
10

e
fv]

21
S0
e
~J

CR

F1
Od
11

EQ

50
50

4F

S0

Fé
o1
11

ES

—

SF
50

00

50

FA
01

LD
LD
XOF
SkL
RRC
FERA
Or
LD
INC
INC

DINZ

LD

CALL

DEC
JE
RET

LD
LD
LD

FUSH

LD
LD
LD
LD
LD
DEC

DJINZ

LD

CALL

FOF
INC
DEC
IR

RET

LD
LD
LD

FUSH

LD
Le
LD
LD
LD
INC

DJINZ

LD

FAGE 45

IX,BUF
E,BYTE
A

¢HL)
CIX+0)

(HL)
(HLY, A
HL

IX

SHD2Z

A, SFEEDZ
DLS

C
NZ,SHD1

HL, BUF
C,BYTE
D, (HL)
HL
HL,DIS+75
B, BYTE
A, (HL)
(HL), D
D, A

HL

SHLZ

A, SPEED1
DLS

HL

HL

C
NZ,SHL1

HL, BUF +79
¢, BYTE
D, (HL)
HL
HL,DIS
E,EBYTE
A, (HL)
(HL),D
D,A

HL

SHR2

A, SPEED1
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OC8A
oC8Db
OCEBE
OC:gr
O30
oCs2

eintsic
QC95
0Csg

00939
QCaC
QC9F
QCAL
QCAZ
OCAS
QCA4
GCAS
QCAT7
OCAB
QCAA
QCAD
QCEQ
QCRZ
QCES

£D 11 05

E1l
2B
oD
20

c3

SE
oD
cs

CcD
21

06

10

'..
[

E3

28

11 05

S8

00

o0

FC

14
11
&4
14

11 ¢

0A
80

05
QA

FAGE 46

CALL DLS
FOP HL

DEC HL

DEC C

JE  NZ,SHRI
RET

T B O
s %
DELAY (1 SEC.) SUR. #
4 *
R o B R S

= M e M s

= I L

=

LD A,40
CALL DLS
RET

-

- 0 A S 20 2 S 0 A

*
FLASH SUBROUTIKE #*
b o s
P -

CALL DISEAK
LD  HL,DIS
LD B,BYTE
YOR A

DI

FSt L3 L ({4
ING HL
DINZ FSt

EI

LD  A,20
CALL DLS
CALL EAKDIS
LD A,20
CALL DLS

RET

4s]

FFERERdhR g
k 3+

¥
¥
¥
¥
. INVEESE SUBROUTINE *

%
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PAGE 47

3 *
N # EE RSP S 4500 4
¥

OCBE 21 00 80 v LD HL,DIS

OCE3 06 50 LD BE,EBYTE

OCBE Fa DI

QCEC 7E Ivi LD A, (HL)

QCBD  ZF CrL

OCRE 77 LD (HL), A

QLBF 23 INC  HL

OCCo 10 FA DJINZ IVi

QLC2 FB EI

QCC3 c2 RET
%
¥
4
EE 3 - o 0 5 3 A % X
" !
i FEOTATE SUBROUTINE *
¥ &
B2 3 - 5 S P E %5
¥
# IN = ((ADDE))
k4 0-3 :1up down left right
&

OCCd CD 4F QA ET CALL REXT

OCC7 . FE Of CF i

Qrcy 28 1D JR Z,RTD

OCCE FE 02 CF 2

OZCD 28 ZE JR Z,ETL

OCCF FE 03 CF 3

0cDl 28 4A JR L,RTE
*

0CD3 0E 08 RTU LD c,8

QCDaE 21 00 8O ETUL LD HL,DIS

oepe 0& S0 LD B, BYTE

OCDA CkE 06 RTUZ RLC  (HL>

QCDC 23 INC HL

QCDD 10 FEB DJINZ RTUZ

QCDF 3E 04 LD A, SFEEDZ

OCEL Ch 11 0% CALL DLS

OCE4 oD DEC C

OrCES 20 EE JR NZ,RTU1

QLEY 03 RET
*

OCES OE 08 RTD LD c,8

OCEA 21 00 8O ETDI1 LD HL,DIS

QCED 06 S0 LD B,BYTE
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QCEF
OCF1
QOCF2
OCF4
OCF6
OCFg
OCFA
OCFC

OCFD
QpOo
OoDpos
QDOS
ODOE
GDO7
ODOA
ODOC
0DOD
ODOE
ODOF
0D10o
D1z
oD14
D17
oDig
0D19
OD1A
oDi1C

oD1D

0D20
0DzZ3
0D2S
0DZ6
QD27
ODZ2A
QbzC
0DZD
ODZE
ODZF
OD30
D3z
0D34
OD37
oD28
0D33

0D34A

0D3C

CR
23
10
SE
Ch
oD
20
c9
CD
21
OE
o6
ES

06
7E
72

[~
of

2B
10
CD
El
23
0D
20
o

)]
21
CE
S6
ES
21
6]
7E
72
a7

—en
At

10
3E
Ch
E1l
ZE
oD
20
Cs

OE

FE
04
11

EE

o8
AQ

20

4F

50

Féa
01
i1

E9

=
.

EF

S0

00
50

Fh
01
11

0A
80

80

05

0OA
80

80

035

RTDZ2

RTL
RETL1

RTLZ

RTE

RTRY

RTRZ

RRC
INC
DINZ
LD
cALL
DEC
Jr
RET

CAaLL
LD
LD
LD
FUSH
LD
LD
LD
LD
LD
DEC
DJINZ
LD
CAabl
FOF
INC
DEC
JE!
FET

CALL
LD
LD
LD
FUSH
LD
LD
LD
LD
LD
INC
DJINZ
LD
CALL
FOF
DEC
DEC
JR
RET

FAGE 48

(HL)
HL

RTDZ

A, SFEEDZ
DLS

C
NZ,RTD1

DISEAK
HL, BAK
C,BYTE

D, (HL)

HL
HL,DIS+79
B, BYTE

A, C(HL)
(HL),D
D,A

HL

RTL2 /
A, SFEED1
DLS

HL

HL
C
NZ,RTL1

DISEAK
HL  BAK+73
¢, EYTE

D, (HL?

HL

HL,DIS
E,BYTE

A, (HL)
(HL),D
D, A

HL

RTR2

A, SFEED1
DLS

HL

HL
C
NZ,RTR1
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FAGE 49

%
¥
i
0 3000 T 3
¥ k3
¥ FROM DATA AND TABLE %
¥ %
00 000
*
0DED 70 Q0A 7B 0A REUNTAE DWW  CL,TS
0OD41 Al OA F2 0A DWW  TL,GR
0D45  FF 0A OB OB DW  D¥,LX%
0D43 594 OR 04 OC DW  DR,SH
0D4b 93 OC 99 OC DWW  DL,FS
0D51 B& OC C4 OC DW  IV,RT
p %
0DS5 65 20 50 60 KEYTAR DB 65H,30H, SOH, 60H ;CL, 75, TL,GR
0p33 55 31 S1 61 DB 55H,31H,51H,61H ;DI,LD,DR,SH
O0DSD 35 32 52 62 DB  35H, 32H, 52H, 62H ;DL,FS, IN,RT
opel €6 33 53 63 DB &&H,33H,53H,63H jedit,clear,change, <-
ODES  S6 34 54 64 DB SEH, 34H, 54H, 64H ;ins,del, ™, v
OD&5 36 57 &7 DB  36H,57H,67H sling,ldec, -3
b ol P
ODEC 20 31 32 33 NUMTAB DB '012345&783!
OD70 34 35 36 37
D74 38 3%
%
D76 3 4o zZ0 IsCTAE DB 'CL 7
0D79 54 53 2D DB '75-!
0D7C 34 40 2D DR TTL-?
OD7F 47 52 2 DE  'ER-7
0Dz 44 43 2 DB DI *
0DBS  4C 44 2C DE 'LD,’
0D38 44 52 ZC DB ?!DR,?’
ODBE  S3 48 2C DB '58H,’
0DBE 44 4C 20 DR *DL Y
0D31 46 53 20 DE 'FS?
0D34 49 4E 20 DB TIN?
0D37 S2 54 2C DE  'ET,?
0b3Aa 52 45 20 DE 'RE !
oped 04 05 06 07 DB 04H, OSH, 0EH, O7H AR VRE
*
DAl 41 4% 43 44 UPCTAE DB  'ABCD?
0DAT 4D 4E 4F 30 DE ' MNOP?
ODAS 539 SA 20 3 DR 'YZO1!
ODAD 20 Z1 2A 3 D r iyt
ODE1 45 46 47 48 DB TEFGH?
QDBS 51 52 S2 o4 DE '@RET!

_98...



FAGE S0

ODB2 32 33 324 35 DE 123457

ODBD 00 01 02 O3 DE  ©OQH,CQ1H, 02H, O3H

opCil 43 44 4B 4C DB TIJKLY

ODCS 55 56 57 58 DE TUVWX?

ODC9 36 37 28 39 DE 167897

opcb 0405 06 07 DE  04H, 0SH, OEH, O07H
*

0DD1 &1 62 £3 64 LWCTAE  DE Tabcd!

0DDS &D &E E€F 70 DR mnop?

opDs 7% 7A 2B 29 DE Yyz (!

OpbD 3D SC 3F 40 DE r=\7@!

ODE! £S5 66 E7 &8 DE 'efgh?

ODES 67 72 73 74 DE 'gret!

ODE9 2B 2D ZzA ZF DE U A

OUDED SB SD 7B 7D DE LI

ODF1 £9 &A EB EC DE Tijkl?

QDFS 75 76 77 78 DE Tuvwx!

ODF3  2E 2C 3C 3 DE Tyt

ODFD 28 24 25 26 DE THEN!
b 3

OEO1 ZzA HELTAE DR 42 slenght

OEQ2 3 6L &3 &2 DE 'Electronic Banner by FPat 88. KMITL 30.3315!

OE0E 74 72 E6F EE
0EOA ~ 69 £3 20 42
OEOE  B1 G6E EE €3 -
QE12 7z 20 €2 73
OE1& 20 S0 &1 74
OE1lA 20 38 38 ZE
CEIE 20 4B 4D 4%
OEZ: 54 4C 20 33
OEZ6  30-ZE 32 33
OE2ZA 31 35 .
k4
QEZC 43 &6F &E &6 CLRTAR DB 'Confirm?
CES0 €95 72 €D
OES3 45 72 72 &F ERRTAB DE TError?

OE2 72

¥
¥
¥
OEE8 ENDFRO
T,
¥ 4
i R&M1 BE k3
k5 A
P R 0 3 A . 0
+
00 40 FaMl EGU  $000H

._99_



00
SC

ac

00
00
S0
AD
FO
10

EA
EA
&R
&C
€D
EF
71

72

2
I

74
75
77
78
7A
7C
7D
7E
7F
81

3
8
Fo
F1
Fz2

2
<

F4

40

4r
SF
SF

80
80
80
80
B8O
84

g7
87
a7
87
87
87
87

87
87
87
87
87
87
87
87
a7
87
87
g7

87
87
B7
87
g7
87
87

FAGE S1

FROA *EQU  RAMIL

FROEB EGU FROA+3399&
LEYTEA EGU  PROB+399%
LEBYTEE EGU LEYTEA+IOOQ

b: ¥

#

*

EE 00 2 0 e A - 0 . 0

¥ ¥
* RAMZ ZK ¥

¥ +

B e 0
3

EAMZ EQU  BOOOH

DIS EQU RAMZ

BUF EGU  DIS+EYTE

BAK EQU BUF+BYTE
TLEUF EGQU BAK+EYTE

GIS1 EGU TLBUF+ (100381 100 char max
3

STACK EQU DISI+BYTE+778
FOW EGU  STACK

FOINT EGQU  ROW+1

SHOUT EGQU  PRINT+I

SHIFT EQU  SHOUT+1
LENGHT  EQU SHIFT+Z

COUNT EQU  LENGHT+Z

b

DIREUF EQU COUNT+1
OFCODE EGU DIRBUF+i
KEYIN EQU QFCODE+1]

ADDE EQU EKEYIN+!

LINE EQU ADDR+Z

INDEX EGQU  LINE+1

STOREX EQU  INDEX+2Z
STOREY ERU STOREX+2
OLDNUM EGQU STOREY+1
NEWNUM EGU OLDNUM+1
START EQU NEWNUM+L
FINAL EQU START+Z

¥

SFACE EGU FINAL+Z

EDRBUF EQU SPACE+3
CURNUM EQU  EDBUF+100 ; 0-3
CURCNT EQU CURNUM+1
CURFAG EQU CURCNT+1 3 O0-1
CHRCRT EQU CURFAG+! ;0-39 in hex
AUTORE EQU

CHRONT+1 ;auto-repeat
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0E3E

0EZ8

FS
Fe
F7
Fe
Fa
FC
FD

FE
FF

87
87
87
87
87
87
87

87
g7

DOTFAG
DOTX

DOTY

CASTAR
CHRTAE
CHEKEY
OLDEEY
*
FHCODE
SYSFAfG
% b0, =
¥
ENDRAM
*

EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU

AUTORE+1
DOTFAG+]
DDTX+1

DOTY+1

CASTAB+Z
CHRTAB+Z
CHREEY+1

OLDKEY+]
FWCODE+!

key press flag

END
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;0~79 in hex
Hea
supc/lwe

;0-3



FAGE 53

dddddddaddddy SYMBOLIC REFERENGCE TAEBLE #dddddsdiddd

ADDR = 8775 AUTORE = B7F4 BAK = BOAO BAKDIS | 0AE4
BUF = 8030 BYTE = 0050 CASTAR = 87F8 CHRONT = 87F3
CHRGEN = 1CO0 CHREEY = 87FC CHETAR = 87FA CEDIF 0367
CKDIF1 0OS6R CEDIFZ 0371 CEDIF3 0380 CEDRIPY 0582
CEDIFS 0588 CEDIFPE 0597 CKDIF7 0559 CkDIFB 0SAF
CKDIF3 03R2 CEDIPX 054G CL OA7Q Lt 0A7E
CLLBY! OAZF CLLEYT 0AZR- CLPRO OALE CLFROL 0AZ3
CLRTAE QEZC CODE = 00A3 COUNT = 8771 CURCNT = 87F1
CURDGT 066A CURDOTI 0870 CURDOTZ 0677 CURDOTS 0650
CURFAG = 87F2 CURNUHM = 87Fa CUREOR 0527 CURSORI 0651
CURSORZ 063D DELET! 09E3 DELETE 03cz2 DIREBUF = 8772
DIS = 8000 DIS1 = 8410 DISEAK 0AS8 DISFR1 0331
DISPRZ 0952 DISFES 0356 DISFE4 035R DISFRS 0360
DISFRE 0365 DISFR7 368 DISFRO 0312 DL 033
DLS 0511 DLS1 0514 DOTFAG = B7FS DOTX = B7F6
DOTY = 87F7 DR OBR34 DRLE ORDE DRELE1 OBEE
LRUD OBAS PRUDI OBAB DRUDZ OBE1 DRUDZ QRCL
DRUD4 0OBD3 DX OAFF EDBUF = 878C ENDFRO OEZ8
ENDRAM 0ESE ERRTAE QES3 FINAL = 8781 FLEBYT1 0Al1l
FLEYTZ 0AL4 FLRYT3 OAlE FLRYTE 0ADS FNEW 0333
FREWL 0343 FNEWZ C34EB FHPERO 09EB FNFRO1 09F4
FNFROZ 09F7 FNFROS O3FA FS 0Cc99 FS1 OCAS
GR DAFZ GR1 OAF7 GRET 0BSA GREZ 0BE&S
GRES 0883 GRE4 0834 GRE41 083A GRE4Z2 08A1
GRES 0887 GREE 0eC4 GRE7 0BD1 GREB 08DF
GREDIT 084E HELTAB OEO1 INDEX = B778 INIT 0017
INITI 001F INITZ QOZE INITS 00Aa3 INITH OOAE
INSER1 O3ED INSERT 03A1 Isc OBEE ISCTAR 0p76
v OCBRE i OCEC KEYIN = 8774 FEYTAE 0DS5
LEYTEA = S5F38 LBYTER = 3F3C LENGHT = 87€F LINE = 8777
LWCTAR 0DD1 LX ORGE LXD 0B43 L¥D1 OE48
LXDZ OBS1 LXL OBe&C LXL1 OB74 LXE ORBO
LXR1 ORes Lxu OB1A Lxui OB1F Lxyz OBzB
NEWNUM = 877E NEXT OA4F NUH 0BFD NUMTAE 0OD&C
OLDKEY = B7FD DLDNUM = B77D OFCODE = B773 OFDEL Q25F
OF INS 0242 FCHAR. = 0001 FCONT = 0003 FDATA = 0000
FGEHM Gopg FGMi OOEA FGEM10 OZE1 FGM11 O3F3
FGEMLLA 040F FEM12 043F FGEM1ZA 0456 FEMIZRE 0463
FEM13 G4A0 FGMI3A 04RE FEMIGE 04C1 FEMISC O4CE
FEMLISD O4EQ FGMI3ZE Q4EC Fi5Mz 00F2 FGM2A 010F
FEM3 011D FGEM4 0127 FGM4A 012D FGMS 014F
FEMSA 0157 FEMSR 015E FEMSC 016A FEMSD o178
FEMSE 0181 PGEMEF 018C FEMEGE 0144 FGEMSH O1AE
FGEMSI 1E8 PGEMSJ oicz FGEMSK Q1CA FEMSL 01DE
FiEHE O1E4 FGMEA 0iFz FGEMEE G1iF4 FiEM7 CZ1F
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PGMB 0ZBE FGM3I
FEMTLL 031F FEMTS
FEOA = 4000 FROE
FROEBYZ 0337 PROBY4
FWCODE = B7FE FAMI
RESET1 0001 RESETZ
ET Qccd FTD
®TL QCFD ETLL
ETR1 0DZ5 RTEZ
RTUZ OCDA FUN
RUNG 0S09 RUNS
SCANDL 005z SCANDZ
SCANE 0s1c SCANET
SCANES 054A SCANES
SCANKE] OSEB SCANKEZ

SCANEES 05F3 SCANKEG
SH OC04 SHD
SHIFT = B7&D EHL
SHOUT = B76C EHE

SHU 16109 B¢ SHUL
SPEED1 G001 SFEEDZ

STOREX 877A STOREY
L1 0OAE1 TLZ
TLEUF = 8OFQ TLDEL
TLEZ1 079F TLES
TLES 07Dz TLES!
TLE7 Q7FA TLES
TLERIT 0766 TLEQA
T8 DA7E TS1
T8E3 O&BRE TSE4
TSES1 OEFA = TSESZ
TSES 0722 TSESL

sg 0ABS UFCTAR

Q000 ASBEMELY ERRORS

Fl

0ZE3
0ZF4
4F9C
Q93R
4000
Q0BZ
OCES
ODOS

OD2C

04F4
0AS4d
Q03D
0520
0957
056
aSF3
OC36
OLS3
OC7&
OCis
0004
B77cC
OACC
0383
07AL
Q7E2
0BOA
0O3B3
0ABO
O&EDA
OEFD
Q74F
OoDA1

AGE 54

FGEMER
FKEYR
FROEY1
FROBYS
RAMZ
RESETS3
FTD1
RTLZ
RTU
FUNT
RUNTAE
SCANDS
SCANEZ
SCANKE
SCANKEZ
SCANKEY
SHD!
SHL1
SHR1
SHUZ
STACK
SYSFAG
TLS
TLEL
TLE4
TLESZ
TLEB!
TLINS
TSEL
TSE41
TSE6E
TSEGZ
WATDOG

-103-
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03CF
oo0z
098F
0'33D
8000
ODCF
OCEA
QDO
QD3
04FA
OD3D
O0OSF
0525
OSSD
OSDE
0E03
003

OCSE
OL7E
OCIE
B764
87FF
0ADB
0771
0702
O7ES
0B37
0368
OEAF
OEE4d
0702
0730
0040

FEMTL
FPOINT
FROBYZ
FROBYT
RESETO
FOW
ETDZ
RETR
RTUL
RUNZ
SCAND
SCAND4
SCANKS
SCANKE
SCANKEES
SCANKES
SHDZ
SHLZ
SHRZ
SFACE
STAET
TL

TL4
TLEZ
TLE41
TLEE
TLEEZ
TLMOV
TSEZ
TSES
TEE7
TSEDIT

on

0318
876E
0953
096F
0000
8764
OCEF
OD1D
oCDs
0506
0028
0036

0545

0SB4
035EE
0618
0Cc41
Q65
ocgz
8783
g77F
0AAL
OADE

. 0730

O7CC
07EA
0838
O3ZE7
OGR7
0EEA
0712
0634
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DATA OF CHARACTER GEN.

18--FF 00

D
T bt bt e 2
I>0mM s
[EaRw:

Ab—=d4 B8

P3O0
e Erle £ SRR RN
s > GO0 00 ¢
I
I>
a3
I~
10D T v
]
[83]
-
-
1
0

44--FF 88

VT s T b

TR T b ek e T
005 S e PO O

o

-

[

L

-

oo fa
S
Lads
Z

=,

[alaToTelels

00 70 FB FC 7E FC FB 70 Q0--16 28 70 FE 70 28 10 Q0 s ve.pe.BiliB..
106 2B 5B DI FE D2 38 38 00——00 38 74 FE 74 38 00 00 gB...Ba..S:.zB..
20 10 30 7E FE 7E 20 10 00O—--10 18 FC FE FC 18 10 0O R gl ¢ T
20 10 38 7C FE 258 38 38 00--38 38 38 FE 7C 38 10 00 B1.888,888. i8..
40 EFC FB FO EO CO 80 00--B0O CO EQ FO FB FC FE QO e rsEscennn s
=0 FE 7E 3E {FE OFE OF 02 00--02 06 CE {E 2E 7E FE 00 e T
£0 AA 55 AA 55 AA 55 AA S55--CC CC 23 33 CC CC 33 33 LU UL ULUL.33..33
70 FO FO FO FO OF OF OF OF~--fF FF FE FF FF FF FF FF e s rssasessamers
8G 00 00 00 FF FF 00 0 0D--18 18 i i8 18 1B 18 1B cssasessennEsaun
S0 G0 00 00 IF {F 18 (8 18~-18 1B 18 1F 1F 00 00 O e erearacasrians
0 Wy 00 00 1F IF 02 03 03--03 02 02 1F 1F 00 00 00 e s e s v mmasaa e s
0 iF i{F 18 18 18--18 18 18 F8 f2 18& ig8 i sceteanaenaenn
FF FF Q0 00 00--00 GO QO FF ig 18 i s rararecen s
2 F Of
st i B
g 8 ]
E o
E
g
]

QBT S Q0 Ty e D et ek TILICTILY) T

o L P e ST 0 I

s Lo L e o Lot Lo Luw Lo foom B Low Souw Lo L D Fap R0 ap DA Ko Dl g R D R K Lo T Do R

1

i

i

i

1

i

i

1

1

1

1

1

1

1

1

i

1 00 00 0F D0 D0 00-~00 00 F& 00 GO 00 00 s xsracnscensan.
1 00 00 EQ 0O ED 00 OO 0028 2 28 FE 2 P 4 N P
1 y 24 54 FE 24 FE 54 48 Q0--0Z C4 10 26 T TeTHe s oo &F o
iD3E0 &C 32 92 BA 04 OA 10 D0--00 Q0 40 80 T.odeesens 8.,
140 00 060 38 44 B2 00 00 00--00 00 BZ 44 28 ..Bﬂ.......Dx..‘
iDE0 10 5S4 322 FE 38 24 10 00--00 10 10 7C 10 T8 BT e i e et aens
1DEG OO0 G0 00 DA OO CO 00 00--00 10 16 10 1 se bR crensnrasns
1D70 00 00 00 06 Q6 OO 00 00--00 04 08 10 Z -~ 20 1 TR -
{DBD 70 BE BA =22 AZ CZ 7C O0-—-00 00 42 FE O T S - .
1090 4E 92 52 92 92 92 62 O0--d44 92 52 32 5. NeseeabeDowwwnl.
1DA0 04 OO 14 24 44 FE 04 00—--F4 32 92 22 3 B L
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Produ_ct Specification

Zilog

The Zilog Z80 product line is a complete set of micro-
computer components, development systems and support
software. The Z80 microcomputer component set includes
all of the circuits necessary to build high-performance
microcomputer systems with virtually no other logic and a
minimum number of low cost standard memory elements.

The Z80 and Z80A CPU's are third generation single chip
microprocessors with unrivaled computational power. This
increased computational power results in higher system
through-put and more efficient memory utilization when
compared to second generation microprocessors. In
addition, the Z80 and Z80A CPLs are very easy 1o imple-
ment into a system because of their single voltage require-
ment plus all output signals are fully decoded and timed to
control standard memory or peripheral circuits. The circuit
is implemented using an N-channei, ion implanted, silicon
gate MOS process. | '

Figure 1 is a block diagram of the CPU, Figure 2 details
the internal register configuration which contains 208 bits
of Read/Write memory that are accessible to the program-
mer. The registers include two sets of six general purpose
registers that may be used individuaily as 8-bjt registers or
as 16-bit register pairs. There ate 2o two seis of accumu-
lator and flag registers. The programmer has access to either
set of main or alternate registers through 2 group of ex-
change instructions. This alternate set allows foreground/
background mode of operation or may be reserved for very
fast Interrupt response. Each CPU also contains a 16-bit
stack pointer which permits simple implementation of

multiple level interrupts, unlimited subroutine nesting and
simplification of many types of data handling.

The two 16-bit index registers allow tabular data manipu-
lation and easy impiementation of relocatable code. The
Refresh register provides for automatic, totally transparent
refresh of external dynamic memories. The I register is used
in a powerful interrupt response mode to form the upper 8
bils of a'pointer 1o a interrupt service address table, while
the interrupting device supplies the lower 8 bits of the
pointer. An indirect call is then made to this service address.

FEATURES

e Single chip, N-channel Silicon Gate CPU.

e 158 instructions—includes-all 78 of the 8080A instruc-
tions with total software compatibility. New instruc-
tions include 4-, 8- and 16-bit operations with more
useful addressing modes such as indexed, bit and relative.

e 17 internal registers.

e Three modes of fast interrupt response plus a non-
maskable interrupt.

e Directly interfaces standard speed static or dynamic
memories with virtually no external logic.

e 1.0 usinstruction execution speed.

® Single 5§ VDC supply and single-phase S volt Clock.

e Qut-performs any other single chip microcomputer in
4-:8-, or 16-bit applications.

e All pins TTL Compatible

e Built-in dynamic RAM refresh circuitry.
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780, Z80A-CPU Pin Description
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Z80, Z80A CPU PIN CONFIGURATION

Ag-Ajs
(Address Bus)

Dy -Dy
(Data Bus)

My
(Machine
Cycle one)

MREQ
(Memory
Request)

. IORQ
(Input/
Output
Request)

.

RD
(Memory
Read)

WR
(Memory
Write)

Tri-state output. zctive high. Ag-A; s
constitute a 16-bt address bus. The
address bus provides the address for
memory {up to 62K bytes) data

exchanges and for 1/0 device data exchanges.

Tri-state input/output, active high.

Dy - D7 constitute an 8-bit bidirectional
"data bus. The dazz bus is used for data
exchanges with memory and 1/0 devices.

Output, active Jow. My indicates that the
current machine cvcle is the OP code
fetch cycle of an instruction execution.

Tri-state output, active Jow. The memory
request signal indicates that the address
bus holds a valid 2ddress for a memory”
read or memory write operation.

Tri-state output, zctive low. The IORQ
signal indicates thz1 the Jower half of the
address bus holds 2 valid }/O address for
a 1/0 read or write operation-An IORQ
signal is also generated when an interrupt
is being acknowledged to indicate that an
interrupt responss vector can be placed
on the data bus.

-

Tri-state output, active low. RD indicates
that the CPU wants to read data from
memory or an 1;0 device. The addressed
1/O device or memory should use this
signal to gate datz onto the CPU data bus.

Tri-state output. active Jow. WR indicates
that the CPU datz bus holds valid data to

be stored in the z3dressed memory or 1/0
device.

RFSH
(Refresh) .

HALT
(Halt state)

WAIT
(Wait)

INT
(Interrupt
Request)

NMI

+ (Non

Maskable
Interrupt)

RESET

BUSRQ
(Bus
Request)

BUSAK
(Bus
Acknowledge)

=106~

Output, active low. RFSH indicates that
the Jower 7 bits of the address bus con-
tain a refresh address for dvnamic
memories and the current MREQ signal
should be used 10 do a refresh re2d to all
dynamic memories.

Output, active low. HALT indicates that
the CPU has executed a HALT software
instruction and is awaiting either a non-
maskable or a maskable interrup: (with
the rnask enabled) before operztion ‘can
resumne. While halted, the CPU executes
NOP’s to maintain memory refresh
activity.

Input, active low. WAIT indicztes to the
Z-80 CPU that the .addressed memory or
1/O devices are not ready for a dzta
transfer. The CPU continues 10 enter-wait
states for as long as this signal is active.

Input, active low. The Interrup: Request
signel is generated by 1/O devices. A
request will be honored at the end of the
current instruction if the internz! soft-
ware controlled interrupt enabie fiip-flop
(IFF) is enabled.

Input, active jow. The non-maskzdie
interrupt request line has a highs: pfiority
than INT and is always recognized at the
end of the current instruction, indepen-
dent of the status of the interrupi enable
flip-flop. NMI automatically forces the
Z-80 CPU 10 restart to location 0056y.

Input, 2ctive low. RESET initializes the
CPU as follows: reset interrupt ¢nable
flip-lop, clear PC and registers ] znd R
and set interrupt to 80804 mode. Duing
reset time, the address and date bus go to
a high impedance state and al! corirol
output signals go to the inactive state.

Input, active low. The bus reques: signal has
a higher priority than NMI 2nd is always rec-
ognized at the end of the currer: mackin:

cycle and js used to request the CPU address

bus, data bus and tri-state outpui contro!
signals to go 10 a high impedance state so
that other devices can contro! these busses.

Output, active Jow. Bus acknowledge is
used to indicate to the requesting device
that the CPU address bus, data bus and
tri-state control bus signals have bzen set
to their high impedance state and the

-

external device can now contro! these signa's.



Timing Waveforms

. INSTRUCTION OP CODE FETCH

The program counter content (PC) is placed on the _ -
address bus immediately at the start of the cycle. One half " ' 1 1. "
clack time later MREQ goes active. The falling edge of . ,_\_}._.\_J —
MREQ can be used direcily as a chip enable to dynamic o 1
memories. RD when active indicates-that the memory sc-an ad A irectnsoon [T
data should be enabled onto the CPU data bus. The CPU s T\ : I\ 1wl
samples data with the rising edge of the clock state Tx. s -
Clock states T3 and T4 of a fetch cycle are used to re:}resh < -'-_'-\_.”[—':J y
dynamic memories while the CPU is internally decoding " it i
and executing the instruction. The refresh control signal - —1—:—-’ [ r-
RFSH indicates that a refresh read of all dynamic memories 0007 ] =)
should be accomplishéd. P \ ! T

MEMORY READ OR WRITE CYCLES

Hlustrated here is the timing of memory read or write - T
cycles other than an OP code fetch (M cycle). The MREQ n v oo 1 ., ",
and RD signals are used exactly as in the fetch cycle. In . __'—\__J—\___]“—\_l L S
the case of a memory write cycle, the MREQ also becomes N T B ST Y
active when the address bus is stable so that it can beused N : [ P =
directly as a ¢hip enable for dynamic memories. The WR = | \ i /] ]
line is active when data on the data bus is stable so that it © N\ A
can be used directly as a R/W pulse to virtually any type of = T 1 T
semiconductor memory. o : D) { rRouT —
Fiddes L 7" 1 PR e B L -SLRL
!
INPUT OR OUTPUT CYCLES
Mustrated here is the timing for an 1/O read or 1/O write 3 n .. e "

operation. Notice that during 1/O operations a single wait : - A YT\
state is automatically inserted (Tw*). The reason for this is LY Ly o == 1
that during 1/O operations this extra state allows sufficient pos Y — T
time fO{ an 1/0 port io de(fode its address and activate the = \ T\
WAIT line if a wait is required. — Croe

™o - 07 g T

O T oo T

w 1 T }m

L R e { out o ‘.

INTERRUPT REQUEST/ACKNOWLEDGE CYCLE

The interrupt signal is s2mpled by the CPU with the T .
rising edge of the lzst clock at the end of any instruction. . e ” n (X i N
When an interrupt is accepted, a special Mj cycleijs - . __JL—\_‘L—\__‘r——\_‘r——\_j—\__‘L_\_}—‘L_
generated. During this M cycle, the JORQ signal becomes = \ g - —— -
active (instead of MREQ) to indicate that the interrupting
device can piace 2n 8-bit vector on the data bus. Two wait anzan ) S— 3 Loeeniin
states (Tw*) are automaticzlly added to this cycle so that a = L
tipple priority interrupt scheme, such as the one used in the = p i
Z80 peripheral controllers. can be easily implemented. = \ —
DL~ 07 ﬁ}
wan 1 T L

-107-




RBIT LOADS

16-RIF LOADS

FXCHANGEFS

7280, Z80A Instruction Set

The following i§ a summary of the Z80. Z&0A instruction

set showing the assembly language mnemonic and the sym-
bolic operation performed by the instruction. A more de-
tailed listing appears in the Z80-CPU technical manual, and
assembly language programming manual, The instructions
are divided into the following categories:

8-bit Joads Miscellaneous Group
16-bit joads Rotates and Shifts
Exchanges Bit Set, Reset and Test
Memory Block Moves' Input and Output
Memory BlocleSearches Jumps

8-bit arithmetic and logic Calls

16-bit arithmetic Restarts

General purpose Accumulator

& Flag Operations

Returns

In the table the following terminology is used.

d = any 8-bit destination register or memory location

dd® = any 16-bit destination’register or memory location

e = 8-bit signed 2's complement displacement used in
relative jumps and indexed addressing

L = 8special call locations in page zero. In decimal
notation these are 0, 8, 16, 24,32, 40, 48 and 56

n = any 8-bit binary number ’

nn = any 16-bit binary number

T = any 8-bit general purpose register (A,B,C, D, E,
H,or L)

s = any 8-bit source register or memory location

s, = abitina specific 8-bit register or memory location

ss = any 16-bit source register or memory location

subscript “L" |

subscript **H"

O =

= the low order 8 bits of a 16-bit rqgislter
= the high order 8 bits of a 16-bit register

the contents within the () are to be used asa

pointer to a memory location or 10 port number

b = 2 bit number in any 8-bit register or memory
location 8-bit registersare A, B,C,D,E,H, L, 1and R
cc = flag condition code 16-bit register pairs are AF, BC, DE and HL
NZ = nonzero 16-bit registers are SP, PC, IX and 1Y
Z = zero’
NC = non carry Addressing Modes implemented include combinations of
C = carry . the following:  Immediate Indexed
PO = Parity odd orno over flow Immediate extended  Register
PE = Parity even or over flow Modified Page Zero  Implied
P = Positive Relative . Register Indirect
M = Negative (minus) Extended Bit
Mnemonic Symbolic Operation Comments Mnemonic | Symbolic Operation Comments
LD1,s r+s s=1,n, (HL), LD! (DE) -~ (HL), DE < DE+1
(IX+2). (1Y+e) ; HL - HL+], BC «< BC-1
LDd,r dw1 d={HL).1 2| LDIR (DE) - (HL), DE « DE+1
Ox+e).(1Y+e) | 2 HL < HL+1, BC « BC-1
LDd,n d+n d = (HL), g Repeat until BC=0 .
. (IX+¢). (IY+¢) | 2| LDD (DE) - (HL), DE « DE-1
LDA.s A=s s=(BC).(DE), | % HL ~HL-1, BC + BC-1
(nn LR €| LDDR (DE) + (HL), DE « DE-I ,
-
LDd, A d«<A d=(BC).(DE).| ={ - HL ~-HL-1, BC «- BC-1
(ne) LR Repeat until BC =0
LDdd,nn | dd ~nn dd=BC,DE, | | CPI | A~(HL). HL « HL+1
HL.SP.IX.1Y 5 BC « BC-1
LD dd,(nn) | dd - (nn) - dd = BC. DE, Z| cPIR A~(HL). HL « HL+ A~(HL) sets
HL.SP,IX, 1Y = BC - BC-1, Repeat _ | the.flags only.
LD (nn),ss ] (nn)<«ss ss= BC, DE, 5 until BC=0o0r A=(HL) | Aisnot affected
S .
HL.SPUX,IY | S} cpD A<(HL), HL « HL-1
LD SP,ss SP «ss ss=HL, IX,1Y -} BC «~ BC-1 .
. - x .
PUSH ss (SP-1) ~ sy (SP-2) « ss | ss= BC, DE, .:—; CPDR A-(HL). HL ~ HL-1
HL.AFIXIY | & BC ~ BC-1, Repeat
POP dd dd) + (SP);ddy ~ (SP+1) | dd =BC, DE, until BC= 0 or A = (HL)
HL.AF.IX. 1Y
- ! ADDs A+~Ats
EXDE.HL | DE~HL ADCs A—A+s+CY CY is the
EX AF.AF’ | AF - AF’ 2 SUB s A<A-s carry flag
; <
EXX BC BC” = | SBCs A-A-s-CY { s=r,n (HL)
DE J-| DE 2| anDs A~AANs (IX+¢), (IY+¢)
£ P HL HL _ OR's A<AVs .
X (SP), ss (SP) -~ 55 (SP-H)-—-ssH ssEHL, IX. 1Y XOR's A—hes
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8-BIT ALU

16-BIT ARITHMETIC

GP ACC. & FLAG

MISCELLANEOUS

ROTATES AND SHIETS

Comments

Mnemonic- | Symbolic Operation Comments Mnemonic Symbolic Operation
'—
CPs A-s s=r,n(HL) « | BITb,s Z+% Z is zero flag
INC d ded+] (IX+e), (IY+¢) : SETb,s s s=r, (HL)
d=r (HLY « | RESb.s -0 (IX+e). (IY+4e)
IX+e), 1Y+ a8
DEC d ded-1 (X2}, (1¥+e) INA.(n) | A~(n)
iINT1,(C) r+ (C} Set flags
A'DD HL,ss | HL<HL +ss INI (HL)+(C),HL « HL + ]
ADCHL,ss [ HL < HL + 55+ CY ss = BC, DE BeB-1
Al . P - *
ADDIX.ss | IX «IX +ss ;;(ESI;C, DE, i 'Repeat until’B=0
’ IND (HL) < (C),HL + HL -1
ADDI1Y,ss | IY <Y +ss ss= BC, DE, - . B+B-1
1Y,SP - =)
* & 1IN HL)«(C).HL « HL -
INCdd | dd-dd+1 dd=BC.DE, | E{'NPR (o (AL HL-1.
o
DEC dd HL,SP.IX, 1Y g Repeat uniil B=0
dd-dd -1 fﬁ_ =s$>ci )‘()EI'Y 2l ouTin).a | (m)-a
— S|outc),r [(C) <1
DAA Converts A contents into | Operands must £| ouTl (C)=(HL), HL+HL + 1
packed BCD following add | be in packed B<B-1 \
of subtract. BCD format OTIR (C)« (HL), HL < HL + |
— B~B-1
CPL A«<A Repeat until B=0
NEG A=00-A oUTD (C)= (HL), HL < HL - |
CCF CY ~CY B+~B-|
SCF CY «~1 OTDR (C)+ (HL),HL <« HL - }
NOP No opergign g: c}zl-u]mil B=0
HALT Halt CPU -
DI Disable Interrupts JP nn PC +nn NZ PO
El Enable Interrupts JPcc,nn 1f condition cc is true Z PE
- i cc
IMO Set interrupt mode 0 8080A mode PC m:,‘ Flse SONTIES EC ;l
M1 Set interrupt mode 1 Callto0038y | ,,|*Re -
IM 2 Set interrupt mode 2 Indirect Call HELL If condition kk is true w SN2 NC
2 PC < PC + e, else continue Z C
RLCs el o} IP (ss) PC = ss ss=HL, IX, 1Y
: i 9 DINZ e B+~B-1,ifB=0
RL s @ continue, else PC«PC +e
s
CALL nn (SP-1) - PCy NZ PO
RRCs .7-—00' ' X (SP-2) =PCy ,PC+nn Z PE
s ; CALL cc, nn | If condition cc is false NV
RR .-- = e : continue, else same as cC M
: Lo b CALL rn
SLA = |s=r(HL) E[RSTL | (SP-eFC
s (IX+e).(IY+e) |- & (SP-2) ~ PC ,PCl <0
1) PCL - L
SRAs 7~ 0 (8 g:
By RET PC; «(SP),
SRLs N e W PCyy + (SP+1)
A s . RET cc If condition cc is false NZ PO
. g | continue, else same as RET Z PE
RLD P b o [ < e x e S NC PO
A b ] E RETI Return from interrupt, c M
— 3 same as RET
RRD [ b ¢ [ Jon RETN Retumn from non-
A

maskable interrupt
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A.C. Characteristics

Z80-CPU

Ta= 0°C 10 70°C. Ve = +5V £ 5% Unless Otherwise Noted.

Segnal Sa rubal Parameter Min [“FN Unit Test Condition
. Cloct Pernd ) a tuan b |
" 1 (4 Chak Pulae Wdth, Chak thgh 180 ‘l‘l NIy
[yl 3] Clink Pubwe Width, Ok Low 180 2000 Ny
s Clink Rise and Falt Timse 30 | mec
DA Addresy Outpin Delay 145 niee
URTVY) Ictay 10 Pl 110 e
em Addrens Sable Prion 10 MRT Q (Meman Cyile) iH nsey -
RIELI B Addiens Stable Praot 1o TORD. KD o W £1°0 €y cke) T I Sk
1., Addrens Susbhe m RD, WR, TORQ o T mer .
Teat Addiess Stabbe Do RD o R Bueang Flo Ta] niec
D Dats Quepun Ixelay 230 nsec
" Dulay 1 Fhout Duning Wrate Cycle ‘ — | mec
DR Dats Serap Tame to Rasmg 1 dge o Clack Puring M1 Cy e X0 niev
By.e 1T Data Sevup Tanwe 1o Falling §dge ot Chod Duning M2 10 M3 0 nsev Cp = 50pF
thons Dats Stable P 10 WR (Memuny Cyclel 15] niey
(S Dats Stable Pror 1o QR 18 O Cyeied 18] ey
T bats Stable brom WR [
i Any Hadd Tanw don Setup Tone [} fsec
YOUT (MR} MRIQ Detuy 1rom Faling ¥ dge o1 Clnk . MRIQ Low 100 nse¢
. e (MR MK1 O Delay From Risng | dge of Cha k. MRIQ High 100 nse,
MRTO 1DIE MRy | FIRTO Delsy From Fathng Ldge ot Clovk. MRE-J High 05 | nsec €, = S0pF
1w (MR Pulac Wrdth, MRI Q Low [E1] nsey
o oKTRT Pulse Wadih MRTO High - [ e
IDLG IR TORO Ix1ay From Rising Ldge of Clock, JORQ Low %0 ney
ORG 'DLE IRy 10RO Dxlay Frum Falling Fdge of Clack, IORO Low 118 naec J
DHS HIR) 10RQ Delay From Rusing Edge of Clock, TORQ High 0 nsec Ry
4G LIRS JORQ Drlay From Falling Ldge of Chowk, JORQ High TI0 naec
DLE IR _R—_ﬁ Ixctay From Rasing Edge of Cloch, E__D_Lun 100 nsec
TDLT kD1 KU Detan From falting Ldge of Clock RD Low 138 nsec s A
RD ¢ (RDY RD bxtas Hrom Rasing Ldge of Cluck. RD High - o nseC Cy = S0pF
YOUT IR FD ety brom bathing Bege of Clock, RD High TIT [
DL e (WR) E Delz; From Rung Fdge of Ou:l.r_RLw %0 nsec
= T WR Delzy From Falling Edge of Clock, WR Low nsec
[y DI (¥R} b t Edp .
K DHT 1w K} R Delay From Fathng Edge of Cloch , WR High 100 neL cL = S0:F
"o (WRIY Puhie Width, WR Low Tio7 nsec
LMD W1 Delay From Rusing Edge of Clock, M1 Low 130 | meec = SORF
i 01 M1y ¥ Delay From Rening Edge of Clok, M1 High T30~ mec ] CL " 507
3 DLRS) RFSH Delay From Rising Edge of Cluch, RESH Low 180 | mec
" 1 RFSH Delay From Runing Ldge of Cluch, RFSH High 130 nsec CL = 50pF
DH (RF)
WAIT 4 (W) WAIT Se1up Tome 11 Falling Edge uf Clock 70 nsec
7Y% N TWALT Delay Tame From Falling Fdge of Clock 300 | mec | € =S0F
N YTy TRT Sctuy Tume 1 Resuug Edge of Clock 30 nsec
i tu (NH1) Puise Wadtli. KM Low 50 maec
BUSKO Yy (BQ} BUSRQ Se1up Tame 300 Rising Ldge of Chnk RO nsec
T 1DLIBA) BUSAK Delsy From Rang Fdge of Clock. BUSAK Low ) n3ec -
UAR  abtemar | BURAR Deliy From Faliing Edge of Cloch, ECSAR High 10 | meec | “L"50PF
(K] % (RS} RISET Setup Time to Rising kdge of Click 0 [
iy Dely 16 Float (MRED. TORO. RD and WR) 100 | mec
o W1 Suble Prror 1o TORO (tnterrupt Ack.d t1i mec
AHTEY
A Date durid he enshicd antos the CPL data bus when RD b active Duning interrupt acknowiedge data
vhowld be emahied when M1 ond TORO 20¢ both active -

B Al contiad spsials ave mictnally synchronized. so they nuy be totally asynchronous with renpect
$o ihe ok,

-~

The RESET wgral smant be actrve for 3 munumum of 3 duck cycles.

D Output Dely w Lasded Capecrience

TA='C

Ve = ¢85V 25%

Ad¢ 10mec delay for each 50;':f increase in Joad up to 2 maximum of 200pf for the data bus & 100p{ for

address & control lines

b Ahhough it &y dougn. testing puaranices [FoprR | 200 pac. wnaatmum
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in faem = lwgoH) * 7
121 I’ﬂ'lt-lﬂ)'

Pl 1= tany* 1 =40
B tar= tyger) 1= 0
151 tgem =1c =210

8] tgei= tygpry * 4y =210
71 tegre tuqory* 4 80

g

T (MRL) " 'c - 40

199 vy = ot " - X

110} L(WRL) * 1 -40

Load circuit for Output .



AC Timing Diagram

Timing measurements are made at the following

voltages, unless otherwise specified: 1" '
.- CLOCK Ve =6V A5V :
OUTPUT 20V BV v
% INPUT 0V AV
o) FLOAT av 205V
. [ ¥ (AD)
o (i) + 3J
Ap-A1s >
10 (a0}
55 - <5 N =Y P
N\ <
A0-18 = >\ 1)(’ )gr {’j) 1“},
, 3 's-'mgl--- —
——— - - v
W "K—- '0 (0} _[x'_.. ™ }
Oo-7 T o b A ..::-L._sl, e j"'" o
M
our ._ﬁ’- _S() 1 >
‘ot ) DK (M1)— ,-»— et
u hf Jv(:* /f oM (AR} ‘ :
L (RFj—ey ’ -—-u{ T
RFSH / LX)
e—={ 1.7 MRy D5 (MRt fond ) DWT MR )—] }-
—
FRED e L]} » i a4 7 \\_{, 4 \.-.‘[
L T {4 (MRR) y U
‘013 1AD) 0y (RD}—= YoHT- tRD) = —
& [, /
b (g4 {s—-"t St
. “";i_‘“'“ ] }-'uninm
WR teem X; Puﬂu--‘ _\‘\___ / ’
DL (R} [ 01408 T~ }
Dl R} OHT Ry o
oG | /j: =4 | .y
tmr 1t . : A 3
1 ] DL (RD) -fn?.r RO}~ ;_
i b :% ‘\- .
- ‘D14 WR) ﬁ'on-immﬁ Fa .
wR ) R
LY AR WL NS
WATT P L( i
s D (HT) g (HT)
—
- S| w -
m Sk
Kwi (
Lsmoy| W
- o LY . —-Q
BUSRA L/ e
. 'On 132),
DL (BA)
- <
's rsy |
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Absolute Maximum Ratings

Tempesatore Under Bias Speafed operating cange. *Comment Note.  For ZRO-CPU all AC and DC characteristics remain the
Storage Temperature -65°C 10 4150°C Stresses above those hsied urde: ~Absolute sme for the military grade parts except I .
Voliage On Any Pan 03V i0+7V Maximum Rating™ may cause pesranent
with Respect 1o Ground damage 10 the device. The 1 2 strews r21ng lec = 200mA
Power Dusspation 15w only and functional operition o the device

a1 1hese o1 any othet conditior. above those
indicated in the operational secuons of thy
specification is not implhied Exposare to
absolute maxumum rating cond:sons for
extended periods may affect devace relubility,

Capacitance

T, =25°C.f =1 MHz,
unmeasured pins returned to ground

Z80-CPU D.C. Characteristics

Ta =0°C 10 70°C. Vo ® 5V 2 5% unless otherwise specified

Symbo! | Parameter - -~ , Min. { Typ. § Max. | Unit ]| Test Condition Symbol”| Parameter . Max. | Unit
Vite Clovk Input Low Voltage 0.3 045 v Co Clock Capacitance 35 oF
Vine Clowh Input High Voltage Vie =6 Veet-3 v N Input Capacriance s (43
YiL Input Lo Voltage <03 08 ¥ CouT Outpus Capacitance | 10 pF
ViH Input High Vultage 20 Vcc v
VoL Output Low Voliage ) 04 \Y 1o =1 BmA
"OH Ouipur High Vidiage 24 v 1oy = -256.4 ZSO'CPU
e | Pt Sopets Conem 47 Ordering Information
. A C — Ceramic
T Input Lestage Current 10 { pA VinsOrw Ve, P - Plastic
- . . { 3 S ~ Standard 5V 25% 0° t0 70°C
lLOH Tri-State Oviput Leakage Cunent in Float 10 HA \OLT':‘ wV,. | . E - Extended SV 35% ~30° 10 85°C
- EINT y 7 M - Military 5V £10% -55° 10 128°C
'LOL Tr1-Sta1e Output Leshage Current i Fluat -10 bA \O,:‘»'O 4\
o Dats Bus Leakage Current 1n Input Mode 210 d pA eV SV R R
Capacitance
o g0
Z80A-CPU D.C. Characteristics 3
2 o 3 L - Tp=28C.f=1MHz,
TA=0CT0°C.V = SVe & onless atherwise speaaficd A unmeasured pins returned 10 ground
Symbol | Parameter . b Min, | Typ. | Max. | Unit } Teut Condition Sambul | -Parameter Man. | Uait
Vil Clock Input Low Voliage 0.3 045 \d A\ - Clak Capaentane as o
Vine Clod dnput Magh Vidtoge Ve =6 Vet 3]V O bt Capacitanee N ri
viL Inpui Lim Viltage . -0.3 on v » i P " o
\'"I . Iuput Hsgh Voliage 1] \‘.'c v
V!" Ouiput Lom Voliage® 04 v o =I»ma
You | o e Vo o s Z80A-CPU
: a3 Supply € : 200 . :
fo | Pomer Surels Comens ° e Ordering Information
f tnput Leatage Cuftem HiJ ¥A ATTS AT C- Cennmic
. i PR P - Pagiz
'I ot Ta-State Dutput Leakage Curtent an Fluat . [11] pA \011 SV, S — Standard SV £5% 0° to 70°C
Lo TStz Guiput Leakage Cunent i Fluat -10 BA \O{-Tfo-l\"
ho Datas Bus Leakage Cuteent mn fnput Mude zle HA LA ITN A I
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A.C. Characteristics

Z80A-CPU

Ta =0°C 10 70°C. Ve = +5V ¢ 5% Unless Otherwise Noted.

Signal Symbol Parameter Mia Max Unit Test Condition
[ Clock Pemod 25 1 prsec 112) 1 =1, eyt YTl
o 1o (oH) Clack Puse Wadth, Clock High 10| 1] | owc e ™ tuom) ey "
1, 1oL Cloch Pulse $3dth, Clock Low 110 2000 nwed
Yo Clock Rase and Fall Tsme K] ey
D (AD) Address Output Delay 110 e
15 (AD} Delay 1 Float 90 Ny N
aem Addiens Stable Prios 10 MREG (Memon Cycie) L e (‘-- 0
Ao-1s La Adéress Suble Pt 10 TORD, KB or $K (10 Cycle) T, e L" 30F 1) G ™ taqem* -6
[ Address Stable from @ WE_ TOR0 or m 37 mey . N
Tof Adéress Stable From RD or WR Duning Fios TaT Wew 2] 14%8-70
DD} Dets Output Deley ) 150 | e Bl 1, =t a1yt 50
F (D} Delay 30 Flost Duting Wnite Cycle 90 nseC @ el
159 (D} Dau Setup Time to Rusing Edpe of Claci Duning M) Cyxie S 3 14] e toL)* 4 45
Dg.2 IST (D) Dets Setup Trme 1o Falling Edge of Clci Duang M2 1o M$ S0 [ Cy = 50pF
dem Data Stable Prior 1o WR (Memury Cycies 137 nyes [(£3] ldm‘lc-l70
tae Data Sutte Prsor to WR (10 Cycle) 10} nsed
tcal Data Suble From WR 7 161 taci “ (L) * 4 - 170
Y] Any Hoid Time (or Setup Time 0 nsec 17 'cdf-tw(Q’L)“l'-m
IDLE (MR) MREQ Delsy From Falling Edge of Clocs . MREQ Low 85 mec
1DHS (MR) MREQ Delay From Risng Edge of Clock. MEEQ High - 85 nsec
MREG 1DHE (MR) |  MIREQ Delay From Falling Edge of Clock . MREQ High [ mec €L S0pF
tu (MRL) Pulse Width, MREQ Low T87 hscc 18) 1 WRL)= -0
W (MEH) Pulse Wadth, MREQ High 191 3
—= 191 Q(HRH) " tomy * -0
tpLe (IR) TORQ Delay From Rusing Edge of Clock. TDORD Low 75 LS Y ) )
5KG 1pLF (IR) TORQ Delay From Falling Edge of Clock. FORQ Low S nicc C, *50pF
tDHS (IR} TORQ Delay From Rusing Edge of Clock, TOF.0 High 3 nsec L
{DHT (IR) 1ORQ Delay From Falling Edge of Clock. FORQ Hegh S nsec
tpre (RD3 | P Delsy From Rising Edge of Clock, RD Low s | muc
D DLT (RDY £ Tories From Falling Edge of Cloch. P.D Lew 1 nsee C. v 50p}
\DH® (RDY |  RD Deo From Ruung Edge of Clock, RD Hegt T wec ] €730
tpug (rD: | KD Dely From Falling Edge of Clock KD Hg. 8BS | mec
DLE (VR) 3 Delas From Ramng Edge of Clock. %F Low 65 | nwc 7
'DLE (WP ' Drisy From Fafing Edge of Glock . &% Low 80 nse¢ =
"R 'DH;(\\'R'; WX Deis: Fiom Falling Edge of Clock, ¥R Hagh 80 nsec €y = s0eF
tw (WRLY | Pulse Width, WR Low Tio] maec
— — 110} ¢t =1_-30
i “1pL M1 M1 Delsy From Rising Edge of Clock, M. Low 100 mec oo e 50pF w(WRL) " fe
'DH (M1) F21 Deiny From Rusing Edpe ofClg:k.m Hg 100 mec L 4
RFSH IDL{RF) RFSH Delsy Frém-Rising Edge of Ooch.. RFSH Low 3300 | meec -
" | tphrry | RFSH Driny From Rising Edge of Clock. PFSH tgt T3 | mee | CL ™ S0PF
WAIT 45 (WT) WATT Setup Time 1o Falling Edge of Gloca 70 nsec
RALT D HTY HALT D-lay Time From Fallirig Edge of Ciock 300 | mec [ Cp=SOpF
N7 L an INT Seis Time 10 Ruing Edge of Clock KO nacc
£ 4 (SL) Puise B odth, KM1 Low 80 mec
BUSRO 4 ¢BO) EL‘.‘\RO Seiup Tume to'Rising Edge of Goxk 50 nsec
BUSAR IDL (BA) BUSAR Delay From Rusing Edge of Cloch. BUSAK Low 100 nec - S0nF
A 1D (BA) BUSAL Delay From Falling Edge of Clock, BUSAR High 100 | mec | L7507
RESEY 4 (RS) RESET Setur Teme 10 Rising Edge of Clock 60 mec
1F(C) Deay 1¢ Flost (MREQ. TORQ. RD ane Ry 80 | mec
s M) Subik Piiw 10 JORQ (interrupt Ach.) nw nsec “‘” ‘mr'z‘:"-(OH)’ [y
e
NOTES: . TREY AOMT a-rien
A. Dsta should be enatied orto the CPL' data ba when RD & active During mierrupt acknowiedge date roow
should be enabled wher U1 and TORQ are both active. prospeiitd o

B. Al control sagnals are sniecnay syschronzed, so they muy be totally ssynchronous wath respect

10 the clock.

€. The RESET sigral must be active for 3 mumtmm of 3 clock cycles.
D. Outpui Delay ys. Loaded Capesitance

TA=70°C  Vec=+IVe

Add J0nsec delay for each S0p! increase in Josd up to maximu=: of 200pf for'data bus and 100pf for

address & controj lines.

E.  Although static by desge, tesung guanantess l‘(m) of 200 psec maxnae
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Infel  silicon Gate MOS 8255

PROGRAMMABLE PERIPHERAL INTERFACE

® 24 Programmable 1/0 Pins ® Direct Bit Set/Reset Capability
& Completely TTL Compatible Easing Contro! Application Interface
® Fully Compatible with MCS™-8and  ® 40 Pin Dual In-Line Package

+ MCS™-80 Microprocessor Families . m Reduces System Package Count

The 8255 is 2 general purpose programmable 1/O device designed for use with both the 8033 and 8080
microprocessors. It has 24 1/0 pins which may be individually programmed in two groups of twelve and
used in three major modes of operation. In the first mode (Mode 0), each group of twelve 1/0 pins may be
programmed in sets of 4 to be input or output. In Mode 1, the second mode, each group may bs programmed
to have 8 lines of input or output. Of the remaining four pins three are used for handshaking z2nd interrupt
control signals. The third mode of operation (Mode 2) is a Bidirectional Bus mode which uses 8 lines for a
bidirectional bus, and five lines, borrowing one from th.e other group, for handshaking.

Other features of the 8255 include bit set and reset capability and the ability to source 1mA of current at
1.5 volts. This allows darlington transistors to be dizectly driven for applications such as printers and high
voltage displays. : )

- PIiN CONFIGL!RAUON + 8255 BLOCK DIAGRAM
a3 S oJraa
vaz[]2 nijeas
rarf]a 3 Teas ; ]
easla n)rar Jomn l v 3 S
"os xOe < T 3 o K::::> '9‘" ’:>.‘f:
& [Js wlSneser = ,::..,. C——: - 7 =
[ lat) :«n, %
arfls »n, A& ..7
s =e j ‘
ecr [0 n0e, orow | ¢ :
pes [ 8255 xhp, . C—_—r\_v s ':r_—_:)' '
(= Yatl =D, . . Lol e
[ u it} nllo, . 8 OMICTIONAL DaTa BuS B H
rco [ o, o,°,<::> A c:> f .
rer [ {3 Ve aTtones Gaoue i
[=1ui0] x[] e g petaai fa | 2, 1- H o
ra]n 2¢[] ves } —’ 3".:;. ’:_‘:::>'c,’r¢
owo 12 nljres !
n![: 19 ni]res 1
re20020 nijm .
~ ’ A :ﬁ “:" P ’ o-!ow x
. oo e T T K e D
PIN NAMES “ - m
| Y — ] J..} ) =
) DATA BUS (BIDIRECTIONAL)
RESEY RESET INPUT
[=] CHIP SELECT
(%D READ INPUT &
K3 WRITE tNPUT
AD, AT PORT ADDRESS

PAIPLD | PORT A (BIT)
#87-,50 PORT B (BIT)
PCTHC0 PORT C 1811
Ve +5 VOLTS
GND #VOLTS
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SILICON GATE MOS 8255

8255 BASIC FUNCTIONAL DESCRIPTION

General

The 8255 is a Programmable Peripherz! Interfaze (PPI) de-
vice designed for use in 8080 Microcomputer Systems. {ts
function is that of a general purpose 1/0 component to inter-
face peripheral equipment to the 8080 system bus. The
functional configuration of the 8255 is prog-smmed by the
system software so that normally no externe! logic is nec-
essary to interface peripheral devices or structures.

Data Bus Buffer

This 3-state, bi-directional, eight bit buffer is used to inter-
face the B255 to the BOSO system data bus. Dzta is trans-
mitted or received by the buffer upon execution of INput
or OUTput instructions by the 8080 CPU. Control Words
and Status information are also transferred through the Data

(RD) ;
Read: A “low" on this input pin enables the 8255 to send
the Data or S:ztus information 1o the 8080 CPU on the

" DataBus. In essence, it allows the 80@0 CPU to *'read from_”

the 8255.

(WR)
Write: A “low” on this input pin enables the 8080 CPU to
write Data or Control words into the 8255.

(Ag and Aq)

Port Select 0 and Port Select 1: These input signals, in con-
junction with the RD and IVR inputs, control the selection of
one of the thres ports or the Control Word Register. They
are normally connected to the least significant bits of the
Address Bus (A5 and Ay).

Bus buffer. 8255 BASIC OPERATION
Ay | Ag | RD | WR CS | INPUT OPERATION (READ)
Read/Write and Control Logic 0] © c 1 ' 0 | PORTA=DATABUS
. . . \ 0 1 [y 1 0 | PORTB = DATA BUS
The function of this bleck is to manage el of the internal I 0 ¢ 1. 0 | PORTC= DATA BUS
and external transfers of both Dzta and Cantre! or Status i OUTPUT OPERATION
words. It accepts inputs from the 8983 CPU Address and A (WRITE)
Contro! busses and in turn, issues commends 12 both of the o 0 it O+ O § DATABUS=PORI A
i 3] 1 - of V{10 DATA BUS =~ PORT B
atro .
Contral Groups 1 0] 0 . 0 | DATABUS=PORTC
—_ 1 1 3 c . 0 DATA BUS = CONTROL
(Cs) ] DISABLE FUNCTION
Chip Select: A “low" on this inpJt pin enzbies thé com- X il % X ; q z’&gifi‘;ﬁgggz‘s
munication between the 8255 and the 8080 CPU. ! ! 0 hesily D
", J I ]
Aot s
R e g ) A g R 5 &P
weee L . (G— R 1 YW
[} enom v - : =
: ] DS Ly A
[ ) ‘
K= o (it :
- e
B DMECTION L TS T caes . 1 -
el s | —
S = 1.
1 ERad eyl .
- g
: 1
L g N ar g O .
. cminen i L
N N [ N Ve,
& -
P — — [ 1 ! l ' I~

H

8255 Block Diagram
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SILICON GATE MOS 8255

(RESET)

- Reset: A “high" on this input clears all internal registers in-
cluding the Control Register and al! ports (A, B, C) are set
to the input mode. ‘

Group A and Group B Controls

The functional configuration of each port is programmed
by the systems software. In essence, the 8080 CPU “out-
puts™ a contro! word to the 8255. The contro! word con-
tains informaticn such as “mode”, “bit set”, “’bit reset’’
etc. that initializes the functional configuration of the 8255.
Each of the Control blocks (Group A and Group B} accepts
“commands” from the Read/Write Control Logic, receives
“contrcl words™ from the internal data bus and issues the
proper commands 1o its associated ports.

Control Group A — Port A and Port C upper {C7-C4)

Control Group B — Port B and Port C lower {C3-CO}

The Contro! Word Register can Only be written into. No
Read operation of the Contro! Word Register is allovwed.

8255 BLOCK DIAGRAM

Ports A, B, and C
The 8255 contains three 8-bit ports (A, B, and C). All can
be configured in a wide variety of functional characteristics
by the system software but each has its own special features
or “personality” to further enhance the power and flexi-
bility of the 8255. ’

Port A: One 8-bit data output latch/buffer and one- 8-bit
data input latch.

Port B: One 8-bit data input/output latch/butfer and one
8-bit data input buffer.

Port C: One 8-bit data output latch/buffer and one 8-bit
data input buffer (no latch for input). This port can be di-
vided into two 4-bit ports under the mode control. Each 4-
bit port tontains a 4-bit latch and it can be used for the
control signal outputs and status signal inputs in conjunc-
tion with Ports A and B.

PIN CONFIGURATION

Paxlle NS @i ras
P22 = »[leas
LZX1aF] = n»[ras
1 vac {34 S ear
’ r- ] [ ial} [ wn
* romtr Y i - . s s *» E RESEY
;' o e oo <: A vt <:> -’:’o‘ il =iy
o A e - 105y a1 Te np,
contens [N ) q IV isi] 2p,
y e Tl »o,
L__ rce Tt 8255 {0,
} ecs []r2 2[5,
i ! bca i3 . »lTo,
S e KD Ak, reoljue nPo
- - e (3 wil] 26 Vee
T OmRCTIONA Date b3 PN , [2¥all 2oy
- D’c:<':ﬁ’ I e — rca[]n 2¢[7) ros
wiibua ceom (7t [ res
. ’ | belaes L‘.\——i) :;i.!: ——>’;f’_¢ rer e :zEnl
. < e v82[]20 5
]
i B .
= N PIN NAMES
L k. :qub. s LN ) G . . .
- oo cesiac. [N . N e KDt 0;-5, DATA BUS (BI-DIRECTIONAL)
L ‘{ @ RESET RESET INPUT
o ——— i | =S CHIP SELECT
RD READ INPUT
} KD WRITE INPUT
AD, AV PORT ADDRESS
PAIPAD PORT A (BIT)
B‘—“—J PE7-PBO PORT B (BIT}
PC7-PCO PORT C (BIT}
. Vee “5 VOLTS
GND ¥ VOLTYS
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SILICON GATE MOS 8255

8255 DETAILED OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can be select-
ed by the system software: .

Mode 0 — Basic Input/Output
Mode 1 — Strobed Input/Output R
- Mode 2 — Bi-Directional Bus f

When the RESET input goes “high” all ports will be set to
the Input mode (i.e., all 24 lines will be in the high im-
pedance state). After the RESET is removed the 8255 can
remain in the Input mode with no additional initialization
required; During the execution of the system program any
of the other modes may be selected using a single OUTput

" instruction. This allows a single 8255 to service a variety of
peripheral devices with a simple software maintenance rou- ~

tine.

The modes for Port A and Port B can be separately defined,
vhile Port C is divided into two portions as required by the
Port A and Port B definitions. All of the outﬁut registers, in-
cluding the ‘status flip-flops, will be reset whenever the
mode is changed. Modes may be combined so that their
functional definition can be “tailored’’ to almost any 1/0

- structure. For instance; Group B can be programmed in

Node 0 to monitor simple switch closinés or display compu-

tational results, Group A could be programmed in Mode 1 {

1o monitor a keyboard or tape reader on an interrupt-driven
basis.

{ - £DDRESS BUS 1
B ||
CONTRDL BUS 1
13 I
DETA EUS
RD, &R D0, Ag-hy
=]
. 8255
MODiO—l s - —_ 2
i:iuo l:iuo i:iuo i:im)
PE, P8, POIG PG, Phay-PA,
c
mopE1 —] ®& — AT
= |11 1] 2k
8,28, cg-;-n;gL * CONTROL  PA,PA;
s oR 10
-
oDE 2 = r—.——%\ AT
I ! I l ] I 11 @u DIRECTIONAL
"W ———
CONTROL

Basic Mode Definitions and Bus Interface

_CONTROL WORD

o,| o {p, {o,[p,|0, |0 D,

B

GROUP B

PORT C (LOWER}
1o INPUT
0= oUTPUT

PORT B
1= INPUT
0= QUTPUT

. MODE SELECTION
@« MODE O
1=MODE 1

GROW A

PORT C (UPPER)
1= INPUT
0= OUTPUT

PORT A
1= INPUT
0« OUTPUT

MODE SELECTION
00 = MODE €
01 « MODE 1
1X = MODE 2

MODE SET FLAG
1= ACTIVE

Mode Definition Format

The Mode definitions and possible Mode combinations may

. seem confusing at first but atter a cursory review of the

complete device operation a simple, logical 1/O approach
will surface, The design of the 8255 has taken into account
things such as efficient PC board layout, control signa! defi-
nition vs PC layout and complete functional flexibility to
support almost any peripheral device with no external logic.
Such design represents the maximum use of the available °
pins.

Single Bit Set/Reset Feature

[ 3
Any of the eight bits of Port C can be Set or Reset using a
single OUTput instruction. This feature reduces software
requirements in Control-based applications.
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SILICON GATE MOS 8255

CONTROL WORD

B, [0 [ By [0 [Dy | D, | O | D

BIT SET/RESET
x x x 1=SEY

. 0= RESET
DONT
CARE

BIT SELECT
01127378166 7)
1[0]1}0. 1185
1]0{0,1:1]B,]
]

ey

0!1j0
ololy
[)

o]0

BIT SET/RESET FLAG
0~ ACTIVE

Bit Set/Reset Format

When Port C is being'used as status/contro! for Port A or B,
these bits can be set or reset by using the Bit Set/Reset op-
eration just as if they were data output ports.

Interrupt Control Functions

When the 8255 is programmed to operate in Mode 1 or
Mode 2, contro! signals are provided that can be used as

" interrupt requ._:es‘t inputs to the CPU. The interrupt request

signals, generated from Pott C, can be inhibited or enabled
by setting or resetting the associated INTE flip-flop, using
the Bit.set/reset function of Port C.

This function allows the Programmer to disallow or allow a
specific /0 device to interrupt the CPU without effectmg
any other device in the interrupt structure.

INTE flip-flop definition:
{BIT-SET} — INTE is SET — Interrupt enable
(BIT-RESET) — INTE is RESET — Interrupt disable

Note: All Mask fiip-flops are automatically reset during
mode selection and device Reset.

Operating Modes

Mode 0 (Basic Input/Output)

This functional configuration provides simple input and
Output operations for each of the three ports. No “’hand-
shaking” is required, data is simply written to or read from
a specified port.

Mode 0 Basic Functional Definitions:

® Two B-bit ports and two 4-bit ports.

® Any port can be input or output.

® Outputs are latched.

® inputs are not latched.

® 16 different Input/Output configurations are possible
in this Mode.

"NNE 224 nant A 7

BASIC INPUT

TIMING (D7-Dg y
FOLLOWS INPUT L) —X

NO LATCHING)

et Gme S S G - . et b D GEEe G S G G e
D;0, ’ . *
- ——— — g — - - —— - —
StDELAY TIME ° __4 tDELAY TIME
FROW RD FROM INPUT DATA

B — F \__/
BASIC QUTPUT —— Y SET-UP wou‘rg_ —
TIMING (OUTPUTS 0,0, ) ( X:(
LATCHED) —-——- ——————— -
ourmT X
1Dara ] 1DATA
231 - i ) .
- _.‘ ‘__- DELAYTIME | OUTPUT DATA
FROM WR . INVALID

Mode 0 Timing
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SILICON GATE MOS 8255

MODE 0 PORT DEFINITION CHART

A B - GROUP A GROUP B
Dg D3 | Dy Dgp { PORTA (Pl?:P::) - # PORT B :ﬂ;::i“
0} 0o |0 | o {oureur | outeur | 0 | ourrur | ouTPUT
oo lo 1 | outpuT | outPuT | 1 | outpPuT | INFUT
o | o 1 o [‘output | outrur | 2 | ineut OUTPUT
oo 1 1| OUTPUT { OUTPUT | 3 | INPUT INPUT
IEE] o | o [ outeut | INPUT 4 | ouTPUT | OUTPUT
0 | 1 0 1| ouTPuT | INPUT § | OUTPUT | INPUT
0 | 1 1 0 | outPUT | INPUT 6 | INPUT OUTPUT
o {1 1 1 { OUTPUT | INPUT 7 | aneuT | anepuT
1 0 {0 | o | weuT OUTPUT | 8 | OUTPUT | ouTePuUT
140 0 1 INPUT outpur | 8 | outpPuT | INPUT
1 {0 1 [ o | weur [ ourpur [ 10 | invuT OUTPUT
1 [ o 1 1 | INPUT OUTPUT | 11 | INPUT INPUT
1 1 o | o | inNrPUT INPUT 12 | OUTPUT | OUTPUT
1 1 o [ 1 | ineuT INPUT 13 | oUTPUT | INPUT
1 1 1 0 | INPUT INPUT 14 | INPUT OUTPUT
1 1 1 1 | INPUT INPUT 15| INPUT INPUT
MODE ¢ CONFIGURATIONS
%9}
mnoxmq-n CONTROL WORD #2
5, D, O 0 D, B D, D, D, Dy B Dy D, D D, D,

Llefefe]efelefe]

ST Sl e

Iy e Al B e T Y
255 nes

———/L>H:,#C. ﬁ“_""rna

Dy, C{ £,9, c-{
A, —— e,
oy, of—pt— rm,

»
COXTROL WORD #1 CONTROL WORD #3
o, b, o b, b, & b D, B, b, O,

5 0 o D,

oooponon

{

e 2,
e L S
s

e,

Llefefefe]e] ]

8,0,
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SILICON GATE MOS 8255

CONTROL WORD =4
5 06 o, o Dy D, D, D,

CLLLLLLT

A —+. PA,-PA,

e

* by, ——— ]

e
A, n,

, ot ey,
. .

CONTROL WORD =4
0 9 b b, D, D, b, D,
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'CONTROL WORD #12
b, b, by b, Oy D; D, O,
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CONTROL WORD s ¥4 .
0 by o b D, D, D, D

[LLT LT L]

At raen, Af—t ey
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h—_/‘_ rC, e, ’_/‘_ o,
D;-Dy -——e] c-[ b, 0, c{
A reae, e,
Bh—At e, ey, 8t — e, Py
CONTROL WORD #13 WIOL WORD #15
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et e,
ey,
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D, Dy By D, D, D, D, Dy
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»
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I
»
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0,0,

Operating Modes )
Mode 1 (Strobed l_nput/Outpui)

This functional configuration provides a means for trens-
ferring 1/0 data to or from & specified port in conjunction
with strobes or “handshaking” signals. In Mode 1, Port A
and Port B use the lines on Port C to generate or accept
these “*handshaking” signals.

Y

- Mode 1 Basic Functiona! Definitions:

® Two Groups {Group A and Group B)

® Each group contains one B-bit data port and one 4-bit
control/data port.

® The B-bit data port can be either input or ocutput.
Both inputs and outputs are latched.

® The 4-bit port is used for control and status of the
8-bit data port.
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SILICON GATE MOS 8255

Input Control Signal Definition
STB (Strobe Input)
A “low” on this input loads datz into the input latch,

IBF (Input Buffer Full F/F)

* A “high” on this output indicztes that the data has been

loaded into the input latch; in essence, an acknowledgement
IBF is set by the falling edge of the STB input and is reset
by the rising édgé of the RD input.

INTR (Intetrupt Request)

A *high” on thi$ output can be used to interrupt the CPU.

when an input device is requesting service. INTR is set by
the rising edge bf STB if IBF is a “one” and INTE is a
“one”. It is reset by the falling edge of RD. This procedure

allows an input device to request service from the CPU by~

simply strobihg its data into the port.

WMIDE 1 IPOET 4)

32, pag
CONTROL WORD
0, Dy D, D, T, 2. D, C -
""":,"1|\1:;,c
L o]1,|h-_-)?\L')?_] a . P
o mmm
: !
[ [
e 1emneyT N D—
ceouthT
' L
*
D o
[

WODE 1 IPDET B

v, 0,

CONTROL WORD
D, Dy Dy D, T, I, D, O,

Eﬂr_—
INTE »
O R

f

]
2

ad
L

S—

—— IBF,

e 1R,

.

e &8,

[ 18Fy

INTE A
- INT“‘
Controlled by bit set/reset of PC,. )
INTEB LT
Controlled by bit set/reset of PC,. e —
Mode 1 Input
WO0¢E 1 (STROBED meuT) .
BASIC TIMING
o omF %
(WPUT BUFFER L) / \ .
—g ——————
NO PROTECTYON
FOR THIS DPERATION
ot / \
INTERNAL \ -
WPUT LATEN / \_

Besic Timing Input
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SILICON GATE MOS 8255

1

Output Control Signal Definition

OBF (Qutput Butfer Full F/F)

The OBF output will go “low* 10 indicste that the CPU hes
written data out to the specified port. The OBF F/F will be
set by the rising edge of the WR input and reset by the fall
ing edge of the ACK input signal.

ACK (Acknowledge Input)

A “low" on this input informs the 8255 that the data from
Port A or Port B has been accepted. In essence, a response
from the peripheral device indicating that it hes received
the data output by the CPU.

INTR (Interrupt Request)

A “high” on this output can be used to interrupt the CPU
when an output device hes accepted data transmitted by the
CPU. INTR is set by the rising edge of ACK if OBF is a
“one’” and INTE is a “one”. It is reset by the falling edge
of WR.

INTE A
Controtled by bit set/reset of PCg.
INTE B
Controlled by bit set/reset of PCo.

CONTROL WORD

b, D, By D, By I, D, D

[T [ [o pbdXN

[T

1= INFUT

9= 0UTPUT

VR ——qy 2

s fore
MO0E 1 (FORT 8)
v, re, (5

CONTROL WORD

D; By D5 D, D; D; D, B,

WA ———eqy

Mods 1 Output

14
(ETTFUT EUFTER FULL)

NO PROTECTION
- - FOR THIS OFERATION

{DOUBLE
WR!
WO ACK}

X7

Basic Timing Output
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SILICON GATE MOS 8255

Combinations of Mode 1

Port A and Port B can be individually defined as input or
output in Mode 1 o support a wide variety of strobed 1/0

applications.

CONTROL WORD
% D b 9, by D; D, D,

Clefi e[ To [

PA,PA,

2

L

K
—— 8F,

p——s IKTR,

|
J,

CONTROL WORD
By Oy 05 Dy D3 D, D, D,

11 fofs lojm}s]vm

PA,PA, __n_:>

o, |—— 5BF,
#Cy b ACK,

PCy f—— INTR,
‘2

. 2 -
<y b—/—b 1<} Cy 4 b 0
<oy Plas
i S N Y e T
WA ——e-0) ", —— EF. D ——e-c <o ETE,
PC, [ ACK, POy — 8F,
PCo —— TR, o }—— INTR,
PORT A — (STROBED INUT) PORY A ~ (STROBED OUTPUT)
PORT B - (STROBED QUTPUT) 1'ORT & — [STROBED INPUT)
.
Operating Modes Output Operations

Mode 2 (Strobed Bi-Directiona! Bus 1/0)

This functione! configuration provides a means for com-
municating with a peripheral device or structure on @ single
8-bit bus for both transmitting and receiving datz (bi-direc-
tional bus 1/0]. “"Handshaking" signals are provided to main-
tain proper bus flow discipline in a similar manner 10 Mode
1. Interrupt generation and enable/disable functions are
also available.

Mode 2 Besic Functional Definitions:

® Used in Group A only. .

@ One 8-bit, bi-directional bus Port {Port A} and a 5-bi
contro! Port {(Port C).

& Both inputs and outputs are latched.

® The 5-bit control port (Port C) is used for control
and status for the 8-bit, bi-directional bus port (Port
A).

Bi-Directional Bus 1/0 Control Signal Definition

INTR (Intetrupt Request)

A high on this output can be used to interrupt the CPU for
both input or output operations.

OBF (Output Buffer Full)

The OBF output will go “'low”” to indicate that the CPU has
written data out to Port A.

ACK (Acknowledge)

A "low” on this input'enzbles the tri-state output buffer of
Port A to send out the data. Ot_frerwise, the output butfer
will be in the high-impedance state.

INTE 1 (The INTE Flip-Flop associsted with DBF)
Controlled by bit set/reset of PCg.

Input Operations

STB (Strobe Input)

A “low" on this input loads data into the input latch,

I1BF (Input Buffer Full F/F)

A “high” on this output indicates that data has been losded
into the input atch,

INTE 2 {The INTE Flip-Flop sssocizted with 1BF)
Controlied by bit set/rafet of PCy.
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CONTROL WORD
0, Dg Dy D O, D D By
[LDOE]
f
.
— Py
1= INPUT * .
0= OUTPUT
- ———— pORTB Fwre
1= INPUT - 7,0 1] e e—— 15,
0+ OUTPUT t——-J : .
re, 1BF,
WR ——0O
b GROUP B MODE
0+ MODE ©
1= MODE 1 . b
. A5 ————O #Cyo [ 110
Mode 2

Mode 2 Control Word

@)

STROBE

DATA BUS
(BEYWEEN 1/0 CHIP o= == o= wwv o ot oo o

AND 1/O DEVICE}

e SRR

DATA

DRTA
1/0 DEVICE ~ 1/0 CHIP 1J0 CHIF ~ 1O DEVICE

Mode 2 (Bi-diractional) Timing
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MODE 2 AND MODE 0 (INPUT) MODE 2 AND MODE 0 (OUTPUT)

+
X

S e Ty

CONTROL WORD
D, Dy O, D, D, D, D, D,

L

’A, P,

INTR,

D

—— 557,

PC .—.—m‘

CONTROL WORD
D, O, D, D, D, D, D, D,

7, [—— ms,

[ XD o1 o e 1] olofm
[T [T | : g I
(29 *C, - 17, "<, PC, —————"18F,
1= INPUT 1= INPUT
0= ouTPUT 0= OWPUT
. 3 3
o, |o—F—= 10 PCyo f>—rF— 0
"5 ———ed 14 -~}
ro,ve, K T3] LY
& WR -

[ R —

MODE 2 AND MODE 1 (OUTPTJT)

CONTROL WORD

© B, D, D, B, D, D, Dy

[LETETR)

PC, e INTR,

A, P, @

el ——— &7,

e, fo———— &CK,

MODE 2 AND MODE 1 {INPUT)

CONTROL WORD

0y B By D, Dy D, D, D,

L DX X

Py ———— wTR,

N S

e, f—— &,

AcK,

€, f—— T8,

LY G|

Py 1nf,

< | WTR,

Mode 2 Combinations
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SILICON GATE MOS 8255

MODE DEFINITION SUMMARY TABLE

" MODE 0 MODE 1 MODE 2
IN out IN ouT GROUP A ONLY
PAg IN our TN out -
PA4 IN out IN outr |- ’ -
PA7, IN, - | ouT IN out -
. PA3 N out IN out -

. PA; . N out IN - out -
PAS IN out IN ouT -
PAg IN ouT IN out R
PA7 N out IN out -—
PBg IN out IN out _—
PB4 IN out IN out _
PBy IN out IN out —_—
PB3 IN out’ IN ouT —_— MODE 0
PB4 IN out IN ouT —_— - OR MODE 1
PBg IN out IN out _— ONLY
PBg IN out IN out —
PB N out N out —_
PCo IN ouT INTRg INTRg 110
PCy N out 1BFg OBFg 10
PCo N out sTBg ACKg )
PC3 IN ouT INTRp INTRA INTRp
PCq N ouT $TBA 10 §7B,a -
PCg IN out I1BF 5 Vs} 1BF 5
PCe IN ouT 110 1 ACKa ACKp
PCy IN out 1/0 OBF 5 OBF

Special Mode ‘Combination Considerations

There are several combinations of modes when not a!l of the

allows the programmer to test or verify the “‘status” of each
peripheral device and change the program flow accordingly.

bits in Port C are used for control or status. The remaining “There is no special instruction 10 read the status informe-

bits can be used as follows:

1f Programmed as Inputs —

All input lines can be accessed during 2 norma! Port C

tion from Port C. A normal read operation of Port C is
executed to perform this function.

read. MU CONFIGURATION A
1f Programmed as Cutputs — O D 0 B % B B D
Bits in C upper {PC5-PC4) must be individually accesed e } w l L l""‘q""“.]‘"'lnl 18Fy 'Nﬂ
using the bit set/reset function. ; r} '
‘ GROUP A . GROUP B
Bits in C lower {PC3-PCp) can be accessed using the bit .
set/reset function or accessed as a threesome by writing | o \T CONFIGURATION
inta Port C. P T B VN BN
. lm.l»n:‘] " I 0 ]mn. n'n:.lﬁif,]mm,J
Source Current Capability on Port B and Port C — 2

Any set of eight output buffers, selected randomly from

v
GROUP A GROUF B

Ports B and C can source TmA at 1.5 volts. This feature Mode 1 Status Word Format

allows the 8255 10 directly drive Darlington type drivers

and high-voltage digalays that require such source current. 5, ©, & ©, o D D, D
Reading Port C Status [ Jore s fors lren DX
In Mode 0, Port C transfers data to or from the peripheral T oroa JESren ”
device. When the 8255 is programmed to function in Modes  EFINED BY MOOE § OR MODE 1 SELECTION)

1 or 2, Port C generates or accepts “hand-shaking’ signals

with the peripheral device. Reading the contents of Port C Mode 2 Status Word Formst
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SILICON GATE MOS 8255

INTERRLPTY
REQUEST
APPLICATIONS OF THE 8255 .
. . . . F PA, Ry
The 8255 is a very powerful tool for interfacing periphe-el ass PR, | n,
equipment to the 8080 microcomputer system. it represents va, R, FuLLY
the optimum use of available pins and is flexible enough to ra, fy RO
interface almost any 1/0 device without the need for &¢- P [smmm =1 R
P . PAs R,
ditional external logic. . N *
- 09 :'SE‘S’: Pa, SHIFT
Each peripheral device in a Microcomputer system usuzlly ra, CoNTROL
has a “‘service routjne” associated with it. The routine maa-
. . 3 STROBL
ages the software interface between the device and the CPU. 'C‘ ack
The functional definition of the 8255 is programmed by the *
1/0 service routine and becomes an extension of the Sy's-
tems software. By examining the 1/0 devices interface chz-
acteristics for both data transfer and timing, and maztching . PBe By
this information to the examples and tables in the Detailed :B' =B BURROUGHS
. . i 8 B R
Operational Description, a control word can easily be d=- Pﬂ’ B’ Sgts"’fi‘;"
o e ne vegiosr b — |8
veloped to initialize the 8255 to exactly “fit”’ the applica- ,,B: -| o,
tion. Here are a few examples of typical applications of the [N B,
. MODE
8255. wouTruT) | B f-—————=| Backspace
. P8, f—————e| cLEAR .
v
PC' p=—————=-| DATA RLADY
INTERRUPT v, ack .
REQUEST Pct BLANKING
: rc, oG, CANCEL WORD
i
P feag i
PA. INTERRUFT
. 1 REQUESY
PA, RiGH SFEED
PAJ . PRINTER
Phs E Keyboard and Diznlay Interface
[
MODE1 'A"
ot INTERRUFT
Pa
? P REQUEST l -~
v, DATAREADY |—
[ acx s ea, Ro
ey PAPER FEED vz, R,
_'C‘ FORWARD/REV PA: . R,
8255 ol : 4 FULLY
i g A MODE 1 13 3 DICODED
’B" ONBUT)  pa, R, KEYBOARD
1
8, [ Ry
P8, DATA READY Pag SHIFT
8258
8, ACK s, CONTROL
MODE 1 -, PB’ PAPER FEED .
touTPuT) rag FORWARD'REV
re, | RIBBON [a STROBE
CARRIAGE SEN ) e, ACKNOWLEDGE
- ec, DATA READY . #C, BUSY LT
v, ACK i vc, TESTLY .
PCo =
L o TERm A&L
l CONTROL LOGIC AND DRIVERS 8 - ACCSEISS
IN‘I’ERRUVT- . ' -
REQUEST 8, b
mopE o _ PBy < e
H NPUT T
Printer Interface ONPUTY ve, .
. 'Bs o
i PB T
L P8, < e

Keyboard and Terminal Address Interface
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INTERRUPT
REOUEST
A, LS8 . rc, r-;eo e
ra, v,
A, ",
A, »,
A, re
a
monEO | PA e,
wouTrUT) (™ 1287 wMODE 2 | P8
[ D-A | anALOG OUTPUT ¢ 4
A CONVERTER s, -
rc, {DAC)
oy <,
L]
.5 S
| rc, s . ",
e,
: r STE DATA i
o 8755
rc, OUTPUT EN ",
o
SET/RESET ] S
; v, SAMPLE EN re,
| *e sTe .
rs, LS8 - {n,
8, i ra,
8, CONVERTER  |=— ANALOG INPUT ra,
1ADC)
moDEC | 78, MODE 0 i P4
{INPUT) "B, {OUTPUT} i PA,
re, ! ”a
e | FA
re, mse { v,

Dy
D'
D,

D, FLOPPY DISK
D CONTROLLER
. AND DRIVE
Dy
Dg
B,

DATA STB .
ACK (IN)

DATA READY

ACK {OUT}

TRACK “0" SENSOR
SYNC READY
INDEX

ENGAGE HEAD
FORWARD/REV.
READ ENABLE
WRITE ENABLE
DISC SELECT
ENABLE CRC
TEST-

BUSY LT

Basic Floppy Disc Interfacs

INTERRUPT

INTERRUPT
REQUEST REQUEST }
< Cray A S [ra Ry
PA, LI CRY CONTROLLER L Ry
’ . ® LEVEL
1ea, [ © CHARACTER GEN. rA, R, e
. va, R, © REFRESMBUFFER A, R, TAPE
va, R, ® CURSOR CONTROL va, s, READER
P % MODE 1 A F
MODE 1 _| PA; SHIFT I %
10UTPUT) | P4, CONTAOL re, R,
A
rc, DATA READY <, 131]
e, acx e, EEX
rey BLANKED [ STOPIGO
<, BLACKMNHITE =
8255 | 8255 MACHINE TOOL
e START/STOP .
Mee, nOw STB ::357‘: g e, LIMIT SENSOR (H/V)
<, COLUMN ST [N OUT OF FLUID
e, CURSOR K/V STB -
g, ; re, CHANGE TOOL
wooe 0 _| 8, ! 8, LEFT/RIGKT
oUTRSY | P8, i re, UP/DOWN
. CURSOR/ROW/COLUMN
. re, i ADORESS MODE O | P8, HOR. STEP STROBE .
v, T toutruT) | s, VERY.STEP STROBE .
5 ; rey SLEW/STEP
[ i 8, FLUID ENABLE
rs, | re, EMERGENCY STOP
Basic CRT Controlier Interface Machine Too! Controlier interfacs
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SYSTEM BUS (D, A. AND C)

8255
WODE 2
008D
(=Y
MEMORY
0
SLAVE CPU 2

&Zi5
MO0E 2
0
ou
MEMORY
Lo

MEMORY
AOM AND
RAM

MASTER CPU

Distributed Intelligence Multi-Processor Interface
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SILICON GATE MOS 8255

D.C. CHARACTERISTICS Ta = 0°C to 70°C; Vg = +5V $5%; Vi = OV

Symbo! Parameter Min. Typ. Max. Unit Test Conditiom. .
ViL input Low Voltage .8 \Y
ViH input High Voltage 2.0 v
VoL Output Low Voltage 4 v lop = 1.6mA
Vou Output High Voltage 24 v lor= -SOuA(:QOO;xA for D.B. Port)
Jon!V) | Darlington Drive Current 2.0 mA | Vou= 1.5V, Rexy =390
lce Power Supply Current 40 mA £ .
NOTE: = H

1. Awvailable on 8 pins onty.

AC. CHARACTERISTICS T~ 0°C1o T0C: Vo= 48V 28%:Vis = OV "G
Symbol Parameter Min. | Typ Max.{ Unit Test Condition
twp Pulse Width of WR 20| "ns ¥
tow Time P.B. Stable Before WR 0] ey
twp Time D.B. Stable Atter WR g i | &
taw Time Address Stable Before WR ,zé \C{‘ o (4 é\
twa Time Address Stable After WR 10"“»;5-\: 3\*'ns ¥
tow Time CS Stable Before WR W
twe Time CS Stable After WR
twe Delay From WR To Output
tRp Pulse Width of RD
R RD Set-Up Time ’
tHR Input Hold Time /
trp Delay From RD = 0 To SystEn.\Bug‘-.
oD Delay From RD = 1 To Sé‘tem ! ns
tAR Time Address Stable /Before?- Y ns
tcr Time CS Stable sefore ﬁlS ns
taK e ns
st 100 ns
tps 200 ns
tpH Hold Tlme F 'Penpheral 10 ns
tRA Hold Time for A“-Ao After RD =1 10 ns
tRe Hold Time For CS After RD = 1 10 ns
tAD Time From ACK = 0 To Output{Mode 2) 200 ns
tkp Time From ACK = 1 To Output Floating - 250 ns
two Time From WR = 1 T OBF =0 50 ns
a0 Time From ACK = 0 To OBF = 1 200 ns
tg) Time From STB = 0 To IBF 200 ns
R Time From RD=1To IBF =0 200 ns
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Al A0

Mode 0 {Basic Input)

.
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Mode 0 {Basic Output)
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AN
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INPUT FROM
PERIPHERAL

i
3
H
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Mode 1 (Strobed Output)



SILICON GATE MOS 8255

DATA FAOM

S080 TO 8255
[ ]
o8y

o]

WTR
&K
£TE

4

S0 i .
See— — g e

L
DAYAFROM ™~ £ % DATA FROW
'smm:m!':ﬂzs. K255 YO PERP-ES AL
S DATA FROM
£255 7O 8080
Mode 2 (Bi-directional)
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