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COMMAND_TERMINAL-2
VER 2.1.1

SERIAL TERMINAL PROGRAM FOR PERSEUS-5 (CPU:MC6802)
HAND ASSEMBLED MITSURU YAMADA
COMPLETED 08/JUN/2018

CLEAN COPY VER 2.0 ©5/DEC/2020
TYPOGRAPHICAL CORRECTION VER 2.1.1 18/MAR/2025

ADDRESS MAPPING: 24 X 4 CHARACTERS DISPLAY BUFFER (ADDRESS $0000 - $005F)

MAPPING TABLE, LOWER 8BIT ADDRESS(HEX)

LEFT RIGHT
00 01 02 03 04 05 06 ©7 : 08 09 QA OB OC @D OF OF : 10 11 12 13 14 15 16 17 TOP
18 19 1A 1B 1C 1D 1E 1F : 20 21 22 23 24 25 26 27 : 28 29 2A 2B 2C 2D 2E 2F
30 31 32 33 34 35 36 37 : 38 39 3A 3B 3C 3D 3E 3F : 40 41 42 43 44 45 46 47
48 49 4A 4B 4C 4D 4E 4F : 50 51 52 53 54 55 56 57 : 58 59 5A 5B 5C 5D SE 5F  BOTTOM
VARIABLES
SYMBOL DATA
REG_O $60 LED FONT DATA EVACUATION
REG_1 $61 LED CONTROL PATTERN EVACUATION
REG_2 $62
REG_3 $63
BUFFER_POINTER $64 DISPLAY BUFFER POINTER (16 BIT)
BUFFER_POINTER2 $66 DISPLAY BUFFER POINTER 2 (16 BIT)
FONT_POINTER H $68 FONT TABLE POINITER UPPER 8 BIT
FONT_POINTER L $69 FONT TABLE POINITER LOWER 8 BIT
SCAN_PATTERN $6A SCAN PATTERN EVACUATION
SHIFT FLAG $6B SHIFT KEY PRESSED FLAG
PUSH_FLAG_1 $6C KEY PRESSED FLAG
PUSH_FLAG_2 $6D KEY PRESSED LAST TIME FLAG
TABL_POINTER_H $6E ASCII TABLE POINITER UPPER 8 BIT
TABL_POINTER L $6F ASCII TABLE POINITER LOWER 8 BIT
SCAN_PATTERN_2 $70
BUFFER_START_1 $0000 DISPLAY BUFFER HEAD ADDRESS
BUFFER_END_1 $0018 DISPLAY BUFFER LEFT END
BUFFER_END_2 $0060 DISPLAY BUFFER END
PORT $4000 PARALLEL INTERFACE ADDRESS (R/W)
ACIA_STATUS $A000 ACIA STATUS REGISTER
ACIA_DATA $A001 ACIA DATA REGISTER
ADDRESS(HEX) DATA(HEX)
PROGRAM START ADDRESS MAIN_1 $FCO0
RESET VECTOR
.ORIGIN $FFFE
FFFE FC 00
TERMINAL BUFFER 1 CHARACTER PROCESS
INPUT PARAMETER ACCA: ASCII CODE

BUFFER_POINTER: CURRENT POSITION OF BUFFER POINTER

.ORIGIN $F920



OUT_1_CHA LDX BUFFER_POINTER F920 DE 64 RETURN BUFFER POINTER

CMPA #$61 F922 81 61 ASCIT CODE > $60
BCS L11 F924 25 02
SUBA #%20 F926 80 20 CONVERT LOWERCASE TO UPPERCASE
L11 CMPA #$0A F928 81 0A LF CODE?
BEQ SCROLL F92A 27 1D GO TO SCROLL PROCESS
CMPA #$0D F92C 81 @D CR CODE?
BEQ LEFT_CURSOR_1 F92E 27 46 MOVE CURSOR TO LEFT END
CMPA #%08 F930 81 08 BS CODE?
BNE L32 F932 26 @D
BACK_SPACE LDAA #$20 F934 86 20 BACK SPACE PROCESS
STAA X, $48 F936 A7 48 CLEAR CURRENT POINTER POSITION
DEX F938 09 POINTER -1
CPX #$FFFF F939 8C FF FF KEEP POINTER NO EARLIER THAN TOP
BNE L31 F93C 26 06
INX FO3E 08
BRA L31 FO3F 20 03
L32 STAA X,$48 Fo941 A7 48 WRITE 1 CHARACTER TO BUFFER
INX Fo943 08 POINTER +1
L31 CPX BUFFER_END_1 Fo944 8C 00 18 BUFFER RIGHT END?
BNE L0o1 Fo47 26 26
SCROLL CPX BUFFER_START_1 F949 8C 00 00 BUFFER LEFT END?
BEQ SCROLL_1 Fo94C 27 @5
LDAA #%20 FO4E 86 20 IF POINTER IS NOT LEFT END,
STAA X, $48 F950 A7 48 CLEAR POINITER POSITION
NOP F952 o1
SCROLL_1 LDX BUFFER_START_1 F953 CE 00 00
Lo2 LDAA X,$18 F956 A6 18 COPY 1 CHARACTER TO UPPER LINE
STAA X, $00 FO958 A7 00
LDAA X,$3%0 FO5A A6 30
STAA X,$18 FO95C A7 18
LDAA X,$48 Fo60 A7 30
LDAA #%20 Fo962 86 20 CLEAR 1 CHARACTER LOWER LINE
STAA X,$48 Fo964 A7 48
INX Fo66 08 POINTER +1
CPX BUFFER_END_1 Fo967 8C 00 18 COMPLETED UNTIL RIGHT END?
BNE L0©2 FO6A 26 EA
LEFT_CURSOR LDX BUFFER_START_1 F96C CE 00 00 SET POINTER LEFT END
Lo1 LDAA #$5F FO96F 86 5F
STAA X, $48 F971 A7 48 DISPLAY UNDERSCORE
STX BUFFER_POINITERF973 DF 64 EVACUATE POINTER
RTS F975 39
%
LEFT_CURSOR_1 LDAA #$20 F976 86 20 MOVE CURSOR TO LEFT END
STAA X, $48 F978 A7 48 CLEAR UNDERSCORE
LDX BUFFER_START_1 F97A CE 00 00 SET POINTER TO LEFT END
STX BUFFER_POINTER F97D DF 64 EVACUATE POINTER
RTS FO97F 39

%

% KEY SCANNING

.ORIGIN $FA0Q@
0
%

KEY_SCAN LDAA #$00 FAGO 86 00 INIT. SCAN PATTERN NUMBER
STAA SCAN_PATTERN_2 FAG2 97 70 EVACUATE SCAN PATTERN NUMBER
LDAA #3%$1B FA04 86 FB ASCIT TABLE HEAD ADDRESS UPPER
STAA TABL_POINTER_H FAG6 97 6E
LDAB #%00 FAG8 Cé6 00 INIT. SCAN PATTERN ($00)
STAB SCAN_PATTERN FAGA D7 6A EVACUATE SCAN PATTERN
CLRA FAOC 4F
STAA SHIFT_FLAG FAGD 97 6B CLEAR SHIFT KEY FLAG
L20 STAA PUSH_FLAG_1 FAOF 97 6C CLEAR KEY PUSHED FLAG
L21 JSR L28 FA11 BD FA 78 OUTPUT SCAN PATTERN
LDAA PORT FA14 B6 40 00 INPUT SCAN RESULT
COMA FA17 43 INVERT SCAN RESULT
BEQ L26 FA18 27 3A $00? (NOT PRESSED)
LDAB #%00 FA1IA Cé6 00 CONVERT SCAN RESULT TO 3BIT DATA
L22 ASRA FA1C 47 SHIFT RIGHT 1BIT
BCS L23 FA1D 25 @3
INCB FA1F 5C LOOP COUNTER +1

BRA L22 FA20 20 FA
%



L23

%
SEND_1_CHA

L27

%

%
L26

%

%
L25

%

%
L28

%

LDAA SCAN_PATTERN_2
NOP

ABA

LDAB #3%01

STAB PUSH_FLAG_1
LDAB PUSH_FLAG_2
BNE L26

CMPA #%00

BEQ L25

STAA TABL_POINTER_L
LDX TABL_POINTER_H
LDAA X, $00

LDAB ACIA_STATUS
LSRB

LSRB

BCC SEND_1_CHA
STAA ACIA_DATA
LDAB PUSH_FLAG_1
STAB PUSH_FLAG_2
RTS

.ORIGIN $FA54

LDAA SCAN_PATTERN_2
ADDA #%08

STAA SCAN_PATTERN_2
LDAB SCAN_PATTERN
INCB

CMPB #$06

BNE L21

BRA L27

.ORIGIN $FA64

LDAA #3%01

STAA SHIFT_FLAG
LDAB #3%03

STAB SCAN_PATTERN_2
LDAA #3%$38

STAA SCAN_PATTERN_2
CLRA

JMP  L20

.ORIGIN $FA78

STAB SCAN_PATTERN
ANDB #$0F

STAB PORT

LDAB SCAN_PATTERN
RTS

% SERTIAL TERMNAL MAIN PROGRAM

%
MAIN

L10
%
% INITIALIZE

%
INIT DISP_2

.ORIGIN $FCo0

LDS $e0e7F

JSR INIT_DISP_2
JSR INIT_ACIA
NOP

NOP

NOP

JSR DISP_BUFFER
BRA L10

LED MODULE
.ORIGIN $FC16

LDAA #3%07
STAA PORT
LDAA #3%00

FA22
FA24
FA25
FA26
FA28
FA2A
FA2C
FA2E
FA30
FA32
FAZ4
FA36

FA38
FA3B
FA3C
FA3D
FA3F
FA42
FA44
FA46

FA54
FA56
FA58
FASA
FASC
FA5D
FASF
FA61

FA64
FA66
FA68
FA6A
FA6C
FAGE
FA70
FA71

FA78
FA7A
FA7C
FA7F
FA81

FCo0
FCo3
FCo6
FCo9
FCOA
FCoB
FcecC
FCoOF

FC16
FC18
FC1B

00

01

OF

00

80

00

ADD 3BIT DATA AND KEY SCAN NUMBER

SET PRESSED FLAG TO ‘1’

LAST PRESSED FLAG = ‘1’ ?

IGNORE HOLDING DOWN

SHIFT KEY PRESSED?

IF SHIFT KEY IS NOT PRESSED,
STORE TABLE INDEX TO IX

GET ASCII CODE BY USING TABLE

SEND 1 CHARACTER THROUGH ACIA

UPDATE KEY PRESSED LAST TIME FLAG

END OF KEY SCAN SUBROUTNE

UPDATE SCAN PATTERN NUMBER(INCREMENT D3)

SCAN PATTERN +1

FINISH SCAN PATTERN $05 ?

IF NOT FINISH RETURN TO OUT SCAN PATTERN
IF FINISH GO TO UPDATE PRESSED FLAG

SHIFT KEY PRESSED PROCESS
SET SHIFT FLAG TO ‘1’
SET SCAN PATTREN TO $03 (SHIFT VALID RANGE)

SET SCAN PATTERN NUMBER TO $38

RETURN TO DETECTING PRESSED

EVACUATE SCAN PATTERN
D4-D7 FORCED ZERO

OUTPUT SCAN PATTERN

INIT. STACK POINTER
INIT. LED MODULE
INIT. SERIAL INTERFACE

DISPLAY UPDATE ENTIRE BUFFER
REPEAT

RESET LED MODULE *RE=L



STAA PORT FC1D B7 40 00 REREASE RESET LED MODULE *RE=H

INIT_DISP LDAA #$30 FC20 86 30
STAA PORT FC22 B7 40 00 (CLK=L,RS=H, *CE=H)
LDAA #%20 FC25 86 20
STAA PORT FC27 B7 40 00 (CLK=L,RS=H, *CE=L)
STAA REG_1 FC2A  B7 00 61 EVACUATE CONTROL PATTERN
LDAB #%$18 FC2D Cé6 18 LOOP COUNTER = 24(DEC)
LO6 STAB REG_3 FC2F F7 00 63 EVACUATE LOOP COUNTER
LDAA #$4A FC32 86 4A SET CONTROL WORD ©
JSR  OUT_FNT_SERL FC34 BD FC FO SEND SERIAL DATA
LDAB REG_3 FC37 F6 00 63 RETURN LOOP COUNTER
DECB FC3A 5A LOOP COUNTER -1
BNE L6 FC3B 26 F2 REPEAT UNTIL LOOP COUNTER=0
LDAA #3%70 FC3D 86 70
STAA PORT FC3F B7 40 00 (CLK=H,RS=H, *CE=L)
LDAA #3%$30 FC42 86 30
STAA PORT FC44 B7 40 00 (CLK=L,RS=H, *CE=L)
STAA REG_1 FC47 B7 00 61 EVACUATE CONTROL PATTERN
NOP FC4A 01
%
CLEAR_BUFFER LDX #$0000 FC4B CE 00 00 INIT. BUFFER ADDRESS
LDAA #%20 FC4E 86 20 SPACE CODE
L40 STAA X, $00 FC50 A7 00
INX FC52 08 ADDRESS POINITER +1
CPX #$0060 FC53 8C 00 60 BUFFER END?
BNE L40 FC56 26 F8
LDAA #$5F FC58 86 5F UNDERSCORE CODE
STAA $48 FC5A 97 48 WRITE UNDERSCORE LOWER LEFT
LDX #$0000 FC5C CE 00 00 INIT. BUFFER ADDRESS
STX BUFFER_POINTER FC5F FF 00 64 EVACUATE BUFFER POINTER
RTS FC62 39

%

% INITIALIZE ACIA
.ORIGIN $FC68

0

%

INIT_ACIA LDAA #3%03 FC68 86 03
STAA ACIA_STATUS FC6A B7 A0 00
LDAA #3%$15 FC6D 86 15 4800 BIT/S 8BIT NO PARITY
STAA ACIA_STATUS FC6F B7 A9 00
RTS FC72 39

%

% DISPLAY UPDATE OF ENTIRE BUFFER
.ORIGIN $FC80

0

%

DISP_BUFFER LDAA REG_1 FC80 96 61
ANDA #$Do FC82 84 Do
STAA PORT FC84 B7 40 00 (DATA=, CLK=,RS=L,*CE=)
ANDA #$Co FC87 84 Co
STAA PORT FC89 B7 40 00 (DATA=, CLK=,RS=L,*CE=L)
STAA REG_1 FC8C 97 61 EVACUATE CONTROL PATTERN
LDX BUFFER_START_1 FC8E CE 00 00 BUFFER HEAD ADDRESS

LO3 LDAA X, $00 FC91 A6 00 GET 1 CHARACTER FROM BUFFER
STX BUFFER_POINTER2FC93 DF 66 EVACUATE BUFFER POINTER
JSR OUT_FONT FC95 BD FC Co SEND 1 CHARACTER FONT TO LED
JSR KEY_SCAN FC98 BD FA 00 KEY SCAN
LDX BUFFER_POINTER2FC9B DE 66 RETURN BUFFER POINTER
INX FCOD 08 POINTER +1
CPX BUFFER_END_2 FCOE 8C 00 60 BUFFER END?
BNE L3 FCA1 26 EE
LDAA REG_1 FCAZ 96 61
ORAA #%$10 FCA5 8A 10
STAA PORT FCA7 B7 40 00 (DATA=,CLK=,RS=,*CE=H)
ANDA #$Bo FCAA 84 Bo
STAA PORT FCAC B7 40 00 (DATA=, CLK=L,RS=,*CE=)
STAA REG_1 FCAF 97 61
RTS FCB1 39

%

% OUTPUT 1 CHARACTER FONT (5 BYTE)
% INPUT PARAMETER  ACCA: ASCII CODE



0
%
% FONT POINTER: (ASCII CODE - $20) AND SHIFT LEFT 3BIT = (D4 TO D8) OF 16BIT
0
%
.ORIGIN $FCCO
0
%

OUT_FONT SUBA #$20 FCCo 80 20 ASCIT CODE -$20
ANDA #$3F FCC2 84 3F CLEAR UPPER 2 BIT
LDAB FONT_DATA_H FCC4 Cé6 FE FONT DATA HEAD ADDRESS
ASLA FCC6 48 SHIFT LEFT 3 BIT
ASLA FCC7 48
ASLA FCC8 48
ADCB #%00 FCCO9 C9 00 IF CARRY=1, UPPER 8BIT + 1
STAB FONT_POINTER_H FCCB D7 68
STAA FONT_POINTER_L FCCD 97 69 SET CODE TO FONT DATA POINITER 9 BIT
L51 LDX FONT_POINTER FCCF DE 68
LDAB #3%05 FCD1 Cé6 @5 ACCB: LOOP COUNTER FOR 5 BYTE FONT
Lo4 LDAA X, $00 FCD3 A6 00 EXTRACTION FONT DATA (2025/03/18)
NOP FCD5 o1
BRA L52 FCD6 20 ©9 PATCH TO PREVENT IX BREAK ON SERTIAL INPUT
NOP FCD8 01
NOP FCD9 o1
NOP FCDA 01
L53 LDAB REG_2 FCDB D6 62 RETURN LOOP COUNTER
DECB FCDD  5A LOOP COUNTER -1
BNE Lo4 FCDE 26 F3
RTS FCEO 39
L52 STAB REG_2 FCE1 D7 62 EVACUATE LOOP COUNTER
INX FCE3Z 08 FONT POINTER +1
STX FONT_POINITER FCE4 DF 68 EVACUATE FONT POINTER
JSR  OUT_FNT_SERL FCE6 BD FC FO OUTPUT FONT BY SERIAL
LDX FONT_POINTER FCE9 DE 68 RETURN FONT POINTER
JMP L53 FCEB 7E FC DB

%

% OUTPUT FONT 1 BYTE TO LED DISPLAY MODULE BY SERIAL
% INPUT PARAMETER  ACCA: FONT DATA AND CONTROL REGISTER VALUE
REG_1: CURRENT CONTROL LINE LEVEL
0
%
.ORIGIN $FCF@
0
%

OUT_FNT_SERL LDAB #$08 FCFo Cé6 08 SET LOOP COUNTER (8BIT)
STAA REG_O FCF2 97 60 EVACUATE FONT DATA
LDAA REG_1 FCF4 96 61 RETURN CONTROL DATA
ANDA #$3F FCF6 84 3F (DATA=L,CLK=L,RS=,*CE=)
STAA REG_1 FCF8 97 61
Lo5 LDAA REG_O FCFA 96 60 RETURN FONT DATA
ANDA #$80 FCAC 84 80 EXTRACTION D7
ORAA REG_1 FCFE 9A 61 SYNTHESIZE CONTROL DATA
STAA PORT FDoO B7 40 00 OUTPUT TO LED MODULE
ORAA #%40 FDO3  8A 40 (DATA=L,CLK=H,RS=,*CE=)
STAA PORT FDO5 B7 40 00 OUTPUT TO LED MODULE
ASL REG_0 FDO8 78 00 60 SHIFT LEFT FONT DATA
DECB FDOB  5A LOOP COUNTER -1
BNE L@5 FDOC 26 EC
LDAA ACIA_STATUS FDOE B6 AQ 00 SERIAL INPUT RECEIVED?
LSRA FD11 44
BCC L14 FD12 24 06 IF NOT RECEIVED, EXIT
LDAA ACIA_DATA FD14 B6 A0 01
JSR OUT_1_CHA FD17 BD F9 20 IF RECEIVED, 1 CHARACTER PROCESS
L14 RTS FD1IA 39

%

% KEY SCAN ASCII CODE TABLE
.ORIGIN $FB0@
% ADDRESS(HEX) DATA(HEX)

FBOO® FF 5A 58 43 56 42 4E 4D
FBO8 41 53 44 46 47 48 4A 4B
FB1® 51 57 45 52 54 59 55 49
FB18 31 32 33 34 35 36 37 38
FB20 2C 2E 2F 20 4F 50 40 @D



FB28 4C 3B 3A ©A 39 30 2D 08
FB30 FF FF FF FF FF FF FF FF
FB38 21 22 23 24 25 26 27 28
FB40 3C 3E 3F FF FF FF 5E FF (Shift-@ ‘A’ 2025/03/18)
FB48 FF 2B 2A FF 29 5C 3D FF

% FONT DATA TABLE

% 5 X 7 DOT MATRIX CHARACTER FONT (CORRECTED ERRONEUOUS DESCRIPTION 2025/03/18)
.ORIGIN $FE0@@
% ADDRESS(HEX) DATA(CHEX) CHARACTER

FEGO 00 00 00 00 00 ‘o
FEO8 ©0 5F 00 00 00 ‘e
FE10 ©0 03 00 03 00 ‘e

FE18 14 7F 14 7F 14 ‘#’
FE20 24 2A 7F 2A 12 ‘%
FE28 23 13 08 64 62 ‘%’
FE30 36 49 56 20 50 ‘&’

FE38 ©0 0B 07 00 00

FE40 ©00 00 3E 41 00 (
FE48 ©0 41 3E 00 00 )
FE50 ©8 2A 1C 2A 08 *
FE58 ©8 08 3E 08 08 +
FE6O ©0 58 38 00 00 ,
FE68 ©8 08 08 08 08 - (2025/03/18)
FE70 00 30 30 00 00 .
FE78 20 10 08 04 02 /
FE80 3E 51 49 45 3E 0
FE88 ©0 42 7F 40 00 1
FE99 62 51 49 49 46 2
FE98 22 41 49 49 36 3
FEA®@ 18 14 12 7F 10 4
FEA8 27 45 45 45 39 5
FEBO 3C 4A 49 49 30 6
FEB8 ©1 71 @9 05 03 7
FECO 36 49 49 49 36 8
FEC8 ©6 49 49 29 1E 9

FEDO 00 36 36 00 00
FED8 ©0 5B 3B 00 00
FEE@ ©00 08 14 22 41
FEE8 14 14 14 14 14
FEFO 41 22 14 08 00
FEF8 ©2 01 51 09 06
FFOO® 3E 41 5D 55 1E
FFO8 7E ©9 ©9 09 7E
FF10 7F 49 49 49 36
FF18 3E 41 41 41 22
FF20 7F 41 41 41 3E
FF28 7F 49 49 49 41
FF30 7F 09 @9 09 01
FF38 3E 41 41 51 72
FF40 7F 08 08 08 7F
FF48 ©0 41 7F 41 00
FF50 20 40 40 40 3F
FF58 7F 08 14 22 41
FF60 7F 40 40 40 40
FF68 7F ©2 0C 02 7F
FF70 7F 04 08 10 7F
FF78 3E 41 41 41 3E
FF80 7F ©9 09 09 06
FF88 3E 41 51 21 5E
FF9@ 7F ©9 19 29 46
FFO8 26 49 49 49 32
FFA@ 01 01 7F 01 01
FFA8 3F 40 40 40 3F
FFBO ©7 18 60 18 07
FFB8 7F 20 18 20 7F
FFCO 63 14 08 14 63
FFC8 ©3 04 78 04 03
FFDO 61 51 49 45 43
FFD8 ©0 00 7F 41 41
FFE@O ©2 04 08 10 20

KNS X=E<CHMVMITDO UVOZIICOKAKUHIOMMOO®®IE VYV I A



FFE8 41 41 7F 00 00 ¢
FFFO 04 02 01 02 04 ‘A (2025/03/18)
FFF8 40 40 40 40 40 ‘<

%

O e e emmmee

% END OF PROGRAM



