
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MITSUBISHI MICROCOMPUTERS 

MELPS 8/8S PROGRAM LIBRARY 

SUBROUTINE 1: INTEGER ARITHMETIC OPERATIONS 
IN 8K·BIT MASK· PROGRAMMED ROM (MS8730-001S) 

4. NUMERICAL EXPRESSIONS 
Numbers can be organized in 16·bit or 32·bit units as 

shown below. 
4.1 16-Bit Binary Number 
This binary number of 16 bits is organized as one �u�n�i�t�~� 

Negative numbers are in 2's complement form. The number 
has a range of -215_2 15_1 (-32768-32767). 

Fig. 4.1 Organization of 16-bit binary number 

15 8 7 o 

�!�~�:�:� : : :: I: : : : :: 
SIGN (S) POSITIVE : 0 

NEGATIVE: 1 

:L 
DECIMAL POINT 

THE LEAST SIGNIFICANT BYTE IS IN LOCATION M, AND THE MOST SIGNIFICANT BYTE IS IN LOCATION M + 1. 

15 8 7 0 

ADDRESS M + 1 Is: : : : : : : I ADDRESS M I : : : : : : : I 

4.2 32-Bit Binary Number 
This binary number of 32 bits is organized as one unit. 
Negative numbers are in 2's complement form, The number 
has a range of _231_231_1 (-2147483648-2147483647). 

Fig. 4.2 Organization of 32-bit binary number 

31 2423 1615 8 7 0 

If:::::: I::::::: I::::::: I::::::] 
SIGN (S) POSITIVE: 0 NEGATIVE: 1 DECIMAL POINT 

THE LEAST SIGNIFICANT BYTE IS IN LOCATION M, AND THE MOST SIGNIFICANT BYTE IS IN LOCATION M + 3. 

15 8 7 0 

ADDRESS M + 1 I : : : : : : : I ADDRESS M I : : : : : : : I 
31 24 23 16 

ADDRESS M + 31 s: : : : : : : I ADDRESS M + 21 : : : : : : : I 
4.3 32-Bit Decimal Number 
This decimal number of 32 bits consists of a 7-decimal digit 
numerical part and a 1-digit sign part. The number has a 

range of -107+1-107-1 (-9999999-9999999). 

Fig. 4.3 Organization of 32-bit decimal number 

31 24 23 �1�6�~�1�5� 

I �~� I 106 I 10' I 10" I 10' 
I I I I "I "I I I I 

SIGN (S) POSITIVE: 0" NEGATIVE.: Ft. 

87 0 

THE L6AST SIGNIFICANT BYTE IS IN LOCATION M, AND THE MOST SIGNIFICANT BYTE IS IN LOCATION M + 3. 

14-44 

15 8 7 O. 

ADDRESS M + 1 I : I?': I : 19': ! ADDRESS M I : 1?': I : 17°: I 
31 24 23 16 

ADDRESSM+3! : + : ! :1?6: I ADDRESS M + 21 : IH I : 1?": I 
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MITSUBISHI MICROCOMPUTERS 

MELPS 8/85 PROGRAM LIBRARY 

SUBROUTINE 1: INTEGER ARITHMETIC OPERATIONS 
IN 8K-BIT MASK-PROGRAMMED ROM (M58730-001S) 

5. SUBROUTINE FUNCTIONS 

Subroutine 
;o.bsolute add res 

Transfer vector Processing time Function and error condition Number of steps in hexadecimal 
name (in decimal) 

symbolic address (max) in ms 

LDAC 19 
60B7 TVTB 

Load one word (2 bytes) data Into the pseudo accumulator (Note 5) (24759 ) (Note 2) 
0 .2 

STAC Store one-word (2 bytes) data of the pseudo accumulator in the location specified by 14 
60CA 

TVTB+ 3 0 .2 
the operand address (24778) 

LDDL Load double-length (4 bytes) data Into the pseudo accumulator. 20 
6008 

TVTB+ 6 0 .3 (24792) 

STDL Store double-length (4 bytes) data of the pseudo accoumulator in the location specified 
20 

60EC 
TVTB+ 9 0 .3 

by the operand address (24812 ) 

Shift left double-length (4 bytes) data In the pseudo accumulator n bits When n does 6100 
SLDL not statisfy the inequality 1~n;;;;32. it IS considered an error conditon Then the A register 39 TVTB+21 0.3 

is set to 1. and the pseudo accumulator IS not shifted 
(24832) 

Shift right double-length (4 bytes) data in the pseudo accumulator n bits When n does 6127 
SRDL not statisfy the inequality 1~n~32, it is considered an error condition Then register A 39 TVTB+24 0.3 

IS set to 1, and the pseudo accumulator is not shifted 
(24871 ) 

Arithmetic shift right double-length (4 bytes) data in the pseudo accumulator n bits 614E 
ARDL When n does not satisfy the inequality 1~n~31. it is considered an error condition Then 64 TVTB+27 0.3 

the A register IS set to 1. and the pseudo accumulator IS not shifted 
(24910) 

XRAC 
Exclusively OR the pseudo accumulator (2 bytes) data and the operand. The result IS 

18 
618E 

TVTB+18 O. 2 
retained In the pseudo accumulator (24974) 

NDAC 
Add the pseudo accumulator (2 bytes) data and the operand. The result is retained in 

18 
61AO 

TVTB+12 0 .2 
the pseudo accumulator (24992) 

ORAC 
Inclusive OR the pseudo accumulator (2 bytes) data and the operand The result is 

18 
61B2 

TVTB+15 O. 2 
retained in the pseudo accumulator (25010) 

Add the contents of the pseudo accumulator (2 bytes) and the operand The sum is 
12+ (20) 61C4 

ADAC retained in the pseudo accumulator. If a carry is generated by the additon. the A register TVTB+30 0.3 
is set to 1 (over'flow); otherwise. it is reset to 0 (Note 8) (25028) 

Add the contents of the double-length pseudo accumulator (4 bytes) and the operand 12+ (22) 6100 
ADDL The sum IS retained In the pseudo accumulator If a carry IS generated bY' the addition, (25040) 

TVTB+36 0.3 
(Note 8) 

the A register is set to 1 (overflow): otherwise, it IS reset to 0 

Subtract the operand from the contents of the peudo accumulator (2 bytes) The 12+(20) 61 FO 
SBAC difference is retained in the pseudo accumulator. If a borrow is generated by the 

(25072) 
TVTB+33 0.3 

subtraction, the A register is set to 1 (overflow). otherwise. It is reset to 0 
(Note 8) 

Subtract the operand from the double-length pseudo accumulator (4 bytes) The 12+ (22) 61FC 
SBDL difference IS retained in the pseudo accumulator If a borrow is generated by the sub-

(25084) 
TVTB+39 0.3 

traction. the A register IS set to 1 (overflow); otherwise. it is reset to 0 
(Note 8) 

MLAC 
Multiply the contents of the pseudo accumulator (2 bytes) by th!'l operand The product 

67 
621E 

TVTB+42 12.0 
is retained in the pseudo accumulator (25118) 

Divide the contents of the pseudo accumulator (4 bytes) by the 2-byte The 
quotient IS retained in the high"order 2 bytes, and the remainder in the 2 

6261 
DVAC bytes of the pseudo accumulator. If the 2-byte operand (divisor) IS greater than or equal 195 TVTB+45 15.0 

to the high-order 2 bytes of the dividend or is O. it is considered an error condition (25185) 
Then the A register is set to 1. and the contents of the pseudo accumulator are unaltered 

Decimally add the contents of the pseudo accumulator (4 bytes) and the operand The 

sum is retained in the pseudo accumulator If a carry is generated by the addition 12+ (155) 6324 
TVTB+48 0.7 DCAD 

(overilowl, it is conSidered an error condition; and the A register is set to 1 (Note 3) (25380 ) 

Decimally subtract the operand from the contents of the pseudo accumulator (4 bytes) 
12+ (155) 6330 

DCSB The difference is retained in the pseudo accumulator If a carry is generated by the TVTB+51 1.3 
subtraction (overflow), it is considered an error condition. and the A register is set to 1. 

(Note 3) (25392) 

Note 5 .The pseudo accumulator is a double-length (4-byte) register reserved in the 

RAM 
: The starting address of the transfer vector table (TVTB) is 24759 . 
. The number rn ( ) is the number of steps in common routines 

Note 8 The subroutines occupy 800 bytes of memory. The transfer vector table 

occupies 54 bytes of memory. The save registers B. C. D. E, Hand Land 

return routines occupy 129 bytes of memory. Total memory requirement is 

983 byte.s. 
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MIT5UBI5HI MICROCOMPUTERS 

MELPS 8/85 PROGRAM LIBRARY 

SUBROUTINE 1: INTEGER ARITHMETIC OPERATIONS 
IN 8K-BIT MASK-PROCRAMMEDROM (MS8730-001S) 

6. BASIC CALLING SEQUENCE 

Label Instruction Operand 

I 2 3 4 5 6 7 8 9\10\11\12\13 14\15\16\17\18\19\20 

CALL SUB --_._- Describes the subroutine named 'SUB' qeing called. 

DADR IABC Symbolic address' of the operand (ABC) used by the called subroutine. 

ABC BSS Defines the operand (ABC) and reserves memory 'for it. 

, 

In this example using thisl subroutine, the program' adds 

two 4·byte' binarYlnurilbers and stores the sum in locations 

WORK-WORK+3. 

Label Instruction 
123456 7 8 9 10 II 1213 

I I QRG 
TVT,B EQU 
LDDL EQU 
STDL EQU 
ADDL EQU 
DA,TAI DEF 

DEF 
DEF 
DEF 

ABC DE F 
DEF 
DEF 
DEF 

~ORK BSS 
CALL 
DADR 
CALL 
DADR, 
CALL 
DADR 
END 

Operand 
I~ 151617181920 

3700# 
24759 
TVT IBI+16, 
L~~~ 

!~!B+3.t-
2A# 
45# 
03#~ 
09:1t 

t-23:1t 
19:1t 
OA:It 
4 
,L,D,D,L 

t= ,DA,TAI 
,ADDL 
'ABC 
STDL } WORK 

I I I I I I 

Absolute address of the program's start. 

Absolute address of the transfer vector table's start. 

Absolute address of subroutine LDDL's transfer vector. 

Absolute address of subroutine STDL's transfer vector. 

Absolute address of subroutine ADDL's transfer vector. 

Operand 

Operand 

Reserves a 4-byte region to store the sum. 

Loads operf.md (DATA 1) into the pseudo accumulator. 

Adds operand (ABC) to the contents of the pseudo accumulator and retains the result in the pseudo 
accumulator. 

Stores the sum in locations WORK ......... WORK + 3. 

Note: '#' flags a hexadecimal number. 

14-46 
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MITSUBISHI MICROCOMPUTERS 

APPLICATION OF MELCS 8/2 SINGLE-BOARD COMPUTER 

(PCA 0801) IN DATA TRANSMISSION 
THROUGH A MASTER·SLAVE MULTICOMPUTER SYSTEM 

DESCRIPTION 
Three PCA0801 single-board computers are connected to 

form a master-slave microcomputer data-transmission 

system. Such a system contributes significantly to reducing 

the load on the host computer and to improving the 

operational efficiency and functions of the system. This is 

an example of a mode 2 application of the M5L8255AP 

programmable peripheral interface (PPI). 

FUNCTIONS 
One of the three PCA080 1 s serves as the master computer, 

and the other two as the slave computers that complete 

the system. When the No.1 PPI (C.W.=03,s) is set to 

mode 2, data is transmitted between the master and either 

of the slaves usi ng the I/O port PA as a bidirectional data 

bus. 

OPERATIONS 
The master computer, storing 200 bytes of the trans­

mission data within its No.2 EPROM (M5L 2708K), starts 

to transmit that data to the No. 1 slave computer via the 

I/O port PA (PAo~PA7). After receiving the data, the 

slave computer inverts the data and stores it in its RAM 

(M5L2111AP). This inverted data is then sent back to the 

master computer, after which it is stored in the master 

computer's RAM. 

The master computer now starts to transmit 200 bytes 

of the RAM data to the No. 2 slave computer, where the 

data is inverted and stored in the RAM to be sent back to 

the master computer. 

The master computer, having completed storage of the 

data in its RAM, executes an inspection routine for the 

stored data, and compares the 200-byte contents of the 

Fig. 1 Example of application circuit 

PCA0801 SINGLE·80ARD COMPUTER INO 2 SLAVE) 

PA(04 16) ~ 
PPI 

PS(OSIS) --..L. 
5V~ 

~ M5L 8255AP 
--..L. 

LED 2 
M5L2111AP PC(06 16) 
L---...J 

----+-'-.. PB(OI t6) LED 1 

E"PRiSMN"O' , 
---------

PPI ~u 
CP26 ACKA 

LEO 0 (M5L2708K) M5L 8255AP PCs 15 
FOR PC4 13 

CP24 STS 
INSTRUCTION I STORAGE PC(0216) PCl 16 CP27 OSF A 

CP251SFA I 
~ 

pC s 14 

-~-~~:::~~ M5L8080AP 17 
8 '------....J 

PA(OOIS) PA- 2\4 

PA(04 Is) I--+'-
~ PPI .......".L. PS(05 16) 

M5L 2111AP 
M5L 8255AP 

.......".L. 
'------....J 

PC(06 16) 

PB(0116) ~ --- --------
EPROM NO, 

PPI PC;~ 
CP26 ACKA 

(M5L2708K) 
FOR M5L 8255AP CP24 STBA 

INSTRUCTION PC, 

STORAGE PC(02 16) CP21 OBF A 
PC 7 16 

PC s 14 CP25 IBFA 

EPROM and the RAM for discrepancies. 

If all the data is correct, LED 1, which acts as an in­

dicator, is turned on. If not, LED 2 is lit, and execution 

is terminated. 

The operational status of the LEDs (on or off), and 

their significance, are shown in Table 1. These status in­

dications are shown in the sequence of CPU progress, so 

that the operating status of the master computer may be 

readily recognized from the combination of LED O~LED 

2 i nd icators. 

Table 1 Status as Indicated by the LED Display 

'-CPU LED LED LED 
Description of the status Indicated Se· 0 1 2 quence 

0 0 0 System IS not transmitting data 

0 0 1 
System is not operating. because no line IS connected 
between the master and th8 slave computer NO.1 

1 0 0 
Data is being transmitted between the master and 
slave computer NO.1 

.--
Data transmiSSion to computer No , has been 

0 0 0 completed 
System is in the 5-second delay routine 

0 0 1 
System the idle condition, with no transmiSSion 
between master' and slave computer No 2 

1 1 1 
Data IS trDnsmltted between the master and 
slave No.2 

t- O 1 0 
Data transmission has been completed, haVing trans-
mitted the data correctly 

c.- O 0 1 
Data transmission has completed, but a transmission 
error has been found. 

Note 1 "ON" indicates where the LED turns on, and "OFF"' where the LED turns off 
2 The slave computers, NO.1 and No 2. must be in operation prior to the en­

gagement of the master computer 

PCA080, SINGLE·BOARD COMPUTER (MASTER) 

---,..L PA(0416) --_._----
3300 // <J= r;; PS2 

r-=l 3309 ..... ,// <}= 
28 PSt PB(0516) M5L 2111AP 

3309 --a.'l~ L-....J 27 PSo PPI -= ___ ~_5~ .. _8~25AP 
CP65 40 PCs 

~ 

EPROM NO.2 
CP61 (M5L 2708K) 

36 PCt FOR 
CP64 PC(06 IS ) DATA 

39 PC4 STORAGE 
CP60 '--------' 

35 PCa 

CP15 
6PSs E'PRCiMNO"' , 

CP11 
2 PSI 

(M5'Fb~08K) 

CP14 PS(OIIS) INSTRUCTION 
5 PS4 ~ CPlO PPI 
I PBo M5L 8255AP 

8 TI:~·o---- - I=l \ \ PA(OOIS) 
24 PA7 

M5L 8080AP 

CP26 ~ PC6 ~ 
STBA PC(02 1s) ~ 

-~- -~~~:~ 
CPOO 

@13PC, 
CP20 9 PCo 

r5L 8080A~ 
PA(OOIS) \ I 

PAl 24 

PCA080' SINGLE-BOARD COMPUTER (NO, SLAVE) 

I 
ACKA CP21 10 PCI 8 CP01 

BIDIRECTIONAL 
DATA BUS 
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MITSUBISHI MICROCOMPUTERS 

APPLICATION OF MELCS 8/2 SINGLE-BOARD COMPUTER 

(PCA 0801) IN DATA TRANSMISSION 
THROUGH A MASTER-SLAVE MULTICOMPUTER SYSTEM 

Fig. 2 Master microcomputer flow chart 

14-48 
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MITSUBISHI MICROCOMPUTERS 

APPLICATION OF MELCS 8/2 SINGLE-BOARD COMPUTER 

Fig. 3 Slave microcomputer flow chart 

INITIALIZE VALUE 
OF STACK POINTER 

CLEAR WORK AREA 

INITIALIZE 202,6 
IN (DIIE) 

INITIALIZE 
RAM TOP ADDRESS 

IN (HIILI 

NO 

(peA 0801) IN DATA TRANSMISSION 
THROUGH A MASTER-SLAVE MULTICOMPUTER SYSTEM 

(A)~(SCRTCH) 

CALL SO 
(SLAVE DATA OUTPUT) 

MOVE DATA IN 
SCRATCH~PAD AREA 
TO RAM DATA AREA 

INCREMENT 
(HilL) 

NOP 

NO 

SET CARRY 

NO 

COMPLEMENT CARRY 

NO 

1------<2 

CALL SI 
(SLAVE DATA INPUT) 

INVERT INPUT DATA 
AND STORE IN 

SCRATCH~PAD AREA 
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MlTaUBlaHI. MICROCOMPUTERS 

APPLICATION OF MELCS 8/2 SINGLE·BOARD COMPUTER 

(PCA0801) IN DATA TRANSMISSION 
THROUGH A MASTER·SLAVE MULTICOMPUTER SYSTEM 

MASTER MICROCOMPUTER MAIN PROGRAM LIST 
**CROSS ASSEMBLER OF 8-BIT MICROPROCESSOR 

0070 0081 3ACC40 LOA FLAG 
OOOh** MASTER MICROCOMPUTER MAIN PROGRAM *** 0071 0084 67 ORA A 
0002 0400 ROM2ST Eeu 04001f 0072 0085 C20101 JNZ SUM 
0003 4000 RAMST Eeu 40001 0073 0088 3ACE40 LOA TEI'IPRY 
0004 40CS OSTNTl Eeu 40C8' 0074 008B EB XCHG 
0005 40CA DSTNT2 Eeu 40CA' 0015 008C 77 MOV M,A 
0006 40CC FLAG Eeu 40CC# 0076 0080 00 OCR C 
0007 40CO COUNT Eeu 40CO' 0077 008E EB XCHG 
0008 40CE TEMPRY ECIU 40CE. 0078 008F C2FCOO JNZ YET 
0009* 0079 0092 3EOO MVI A,OO' 
0010* 0080 0094 0305 OUT OS. 
0011 0000 ORG 0000. 0081 0096 78 MOV A,S 
0012 0000 3EC2 MASTER MVI A ,C2# 0082 0097 FE02 CPI 0211 
0013 0002 0303 OUT 0311 0083 0099 C2CFOO JNZ S2ENO 
0014 0004 3E01 MVI A,Olll 0084 009C C01201 CALL TIMEC 
0015 0006 0303 OUT 0311 0085 009F 3E69 MVI A ,6911 
0016 0008 3E03 MVI A,0311 0086 OOAI 0300 OUT 00; 
0017 OOOA 0303 OUT 0311 0087 00A3 3E02 MVI A ,0211 
0018 OOOC 3E80 MVI A ,8011 0088 00A5 D303 OUT 03, 
0019 OOOE D307 OUT 0711 0089 00A7 3E02 MVI A,0211 
0020 0010 3EOO MVI A,OOIr 0090 00A9 D307 OUT 0711 
0021 0012 D305 OUT OS, 0091 OOAB 3C INR A 
0022 0014 3EFF MVI A,FFII 0092 OOAC 0307 OUT 0711 
0023 0016 0306 OUT 0611 0093 OOAE 3E03 MVI A,03, 
0024 0018 3EAA MVI A ,AA:I 0094 0080 0303 OUT 03' 
0025 001A 0304 OUT 04. 0095 00B2 CD2EOI CALL TIMED 
0026 001C 31FF40 LXI SP,40FF' 0096 00B5 3EOA MVI A,OAII 
0027 001F 0602 MVI 8,2 0097 00B7 0307 OUT 0711 
0028 0021 21D001 LXI !-I ,X 0098 00B9 3EOO MVI A,OOIl 
0029 0024 22C840 SHLD OSTNTI 0099 OOBB 0303 OUT 0311 
0030 0027 21E501 LXI H,Y 0100 OOBD 3C INR A 
0031 002A 2ZCA40 SHLD OSTNT2 0101 OOBE 0303 OUT 0311 
0032 002D AF XRA A 0102 OOCO 3EOB MVI A,OBII 
0033 002E 32CE40 STA TEMPRY 0103 00C2 D307 OUT 07; 
0034 0031 32CD40 STA COUNT 0104 00C4 OBOO IN 0011 
0035 0034 3E59 MVI A,59' 0105 00C6 066B SUI 6611 
0036 0036 32CC40 STA FLAG 0106 00C8 CZOB01 JNZ NOCOMC 
0037 0039 CD1201 CALL TIMEC 0107 OOCB 3E07 MVI A,07' 
0038 003C 3E69 MVI A ,69' 0108 OOCO D305 OUT OS. 
0039 003E 0300 OUT 0011 0109 OOCF 210040 S2ENO LXI H ,RAMST 
0040 0040 3E02 MVI A,0211 0110 00D2 54 MOV O,H 
0041 0042 0303 OUT 0311 0111 0003 50 MOV E,L 
0042 0044 3EOO MVI A,OOIl 0112 00D4 05 OCR B 
0043 0046 D307 OUT 07' 0113 0005 C27200 JNZ RPT2 
0044 0048 3C INR A 0114 0008 OEC8 MVI C,200 
0045 0049 D307 OUT 07, 011 5 OODA 110004 LXI D,ROM2ST 
0046 004B 3E03 MVI A,0311 0116 OOOD lA SCAN LOAX D 
0047 004D 0303 OUT 0311 0117 OOOE BE CMP M 
0048 004F C02E01 CALL TIMED 0118 OOOF C2F500 JNZ TRMERR 
0049 0052 3E08 MVI A,08' 0119 00E2 13 INX 0 
0050 0054 0307 OUT 07. 0120 00E3 23 INX H 
0051 0056 3EOO MVI A ,00, 0121 00E4 00 OCR C 
0052 0058 0303 OUT 03" 0122 00E5 C2DDOO JNZ SCAN 
0053 005A 3C INR A 0123 00E8 3E02 MYI A,021 
0054 0058 0303 OUT 03' 0124 OOEA 0305 OUT OS, 
0055 0050 3E09 MVI A ,0911 0125 OOEC 3AC040 N02 LOA COUNT 
0056 005f 0307 OliT 0711 0126 OOEF 0304 OUT 04. 
0057 0061 OBOO Ir-I 00' 0127 00F1 00 N01 NOP 
0058 0063 066B SuI 6B, 0128 00F2 C3F100 JMP N01 
0059 0065 C20BOI JNl NOCOI1C 0129* 
0060 0068 3E01 MVI A,oa 0130 00F5 3E04 TRMERR MVI A ,04' 
0061 006A 0305 OUT OS. 0131 oon 0305 OUT OS. 
0062 006C 210004 LXI t1,RCM2ST 0132 00F9 C3ECOO JMP N02 
0063 006F 110040 L X I o ,PArIST 0133* 
0064 0072 OEC8 RPT2 MVI C,2:)? 0134 OOFC 23 YET I NX H 
0065 0074 7E RPTl MCV At M 0135 OOFO 13 INX D 
0066 0075 C05501 (/IlL Me 0136 OOFE C37400 JMP RPTI 
0067 0078 C02E01 CAl L r IM[1 0131* 
0068 0076 C06001 CALL. I'll 0138*** tlO-PASS SUM *** 0069 007E 32CE40 STII TEMPR"1 0139* 
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MITSUBISHI MICROCOMPUTERS 

APPLICATION OF MELCS 8/2 SINGLE-BOARD COMPUTER 

(peA 0801) IN DATA TRANSMISSION 
THROUGH A MASTER-SLAVE MULTICOMPUTER SYSTEM 

0140 0101 3ACD40 SUM LDA COUNT 0211* 
0141 0104 3C INR A. 0212 0160 D5 I'll PUSH D 
0142 0105 32CD40 ~TA COUNT 0213 0161 110202 LXI Dt202, 
0143 010t! C37400 JMP RPTl 0214 0164 CDA201 CALL DECODI 
0144* 0215 0167 DBOO IN 00' 
0145* 0216 0169 Dl POP 0 
0146*** NOCOMMUNICATE *** 0217 016A C9 RET 
0147* 0218* 
0148 010B 3E04 NOCOMC MVI At04, 0219* 
0149 0100 D305 OUT OS, 0220*** SUBROUTINE DECODO *** 
0150 010F C3F100 JMP N01 0221* 
0151* 0222 016B E5 DECODO PUSH H 
0152*** SUBROUTINE TI MEC *** 0223 016C D5 PUSH D 
0153* 0224 016D 2AC840 LHLD DSTNTl 
0154 0112 1E32 TIMEC MVI Et50 0225 0170 DBOI MIBF IN OU 
0155 0114 CD2E01 T IMEC 1 CALL TIMED 0226 0172 A6 ANA M 
0156 0117 10 DCR E 0227 0173 C29B01 JNZ I1IBFP 
0157 0118 CAIEOI JZ TIMEC2 0228 0176 3E02 MVI At021 
0158 011B C31401 JMP TIMEC1 0229 0171l D303 OUT 03, 
0159 011E C9 TIMEC2 RET 0230 017A 23 INX H 
0160* 0231 017B 7E MOV Il.tM 
0161* 0232 017C D307 OUT 071 
0162* 0233 017E 3C INR A 
0163*** SUBROUTINE TIMEF *** 0234 017F D307 OUT 071 
0164 011F D5 TlMEF PUSH D 0235 0181 3E03 MVI At03, 
0165 0120 lEOA MVI Etl0 0236 0183 D303 OUT 03, 
0166 0122 CD2EOl TIMEFl CALL TIMED 0237 0185 79 MOV AtC 
0167 0125 10 DCR E 0238 0186 D601 SUI OU 
0168 0126 CA2COl JZ T IMEF 2 0239 0188 CA9701 JZ fINEl 
0169 0129 C32201 JMP TIMEFI 0240 0186 26 DCX H 
0170 0120 Dl TIMEF2 POP D 0241 018C 22C840 S TOR E 1 SHLD DSTNT1 
0171 012D C9 RET 0242 018F 3E24 MVI At 24' • 
0172* 0243 0191 32CC40 STA FLAG 
0173*** SUBROUTINE TIMED *** 0244 0194 D1 NOIBF POP 0 
0174* 0245 0195 E1 POP H 
0175 012E F5 TIMED PUSH PSW 0246 0196 C9 RET 
0176 012F C5 PUSH 6 0247 019( 23 F I NEl INX H 
0177 0130 D5 PUSH D 0248 0198 C38C01 JMP STORE1 
0178 0131 E5 PUSH H 0249 0198 15 1'1 IBF P DCR D 
0179 0132 1614 MVI 0,20 0250 019C C27001 JNZ /'IIBF 
01110 0134 OEl4 MVI C,20 0251 019F C39401 JMP NOIBF 
0181 0136 06C8 TIMED6 MVI BtZOO 0252* 
0182 0138 3EC8 ~1 V I At200 0253* 
0183 013A C33DOl TIMEDI JMP T 1'1ED2 0254*** SUBROUTINE DECODI *** 
0184 0130 C34001 THIED2 JMP TIMED3 0255* 
0185 0140 05 T I ME D3 DCR B 0256 01A2 E5 DECOD I PUSH H 
01116 0141 3D DCR A 0257 01A3 D5 PUSH D 
0187 0142 CA4801 JZ TlMED4 0258 01A4 2ACA40 LHLD DSTNT2 
0188 0145 C33AOl JMP TIMEDI 0259 01A7 DBOI MClBF IN 0111 
0189 0148 15 T I ME D4 DCR D 0260 01 A9 A6 ANA M 
0190 014.9 00 DCR C 0261 01AA C2D601 JNZ 110BFP 
0191 014A CA5001 JZ TIMED7 0262 OlAD 23 INX H 
0192 014D 03601 JMP TIM ED6 0263 01AE 7E MOV A,H 
0193 0150 El TIMED7 POP H 0264 OlAF D307 OUT 071# 
0194 0151 D1 POP D 0265 0181 3EOO MVI A,OO, 
0195 0152 Cl POP 6 0266 0163 D30'3 OUT 03* 
0196 0153 F1 POP PSW 0267 0185 3E01 MVI A,Oll 
0197 0154 C9 RET 0268 01B7 D303 OUT 03' 
0198* 0269 0189 7E MOV A,M 
0199* 0270 01BA 3C INR A 
0200*** SUBROUTINE MO *** 0271 01B6 D307 OUT OH 
0201* 0272 01BD 79 MOV O\,C 
0202 0155 D300 MO OUT 00/# 0273 01BE D601 SUI OU 
0203 0157 D5 PUSH D 0274 01CO CAD201 JZ FINE2 
0204 0158 110202 LXI 0,2021 0275 010 2B DCX H 
0205 0156 CD6B01 CALL DECODO 0276 01C4 22CA40 STORE2 SHLD D S TNT 2 
0206 015E D1 POP D 0277 01C7 3ACC40 LDA FLAG 

III 0207 015F C9 RET 0278 01CA D624 SUI 24' 
0208* 0279 01CC 32CC40 STA FLAG 
0209* 0280 01CF D1 NOOBF POP D 
0210*** SUBROUTINE MI *** 0281 01DO E1 POP Ii 
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MITSUBISHI MICROCOMPUTERS 

APPLICATION OF MELCS 8/2 SINGLE-BOARD COMPUTER 

(PeA 0801) IN DATA TRANSMISSION 
THROUGH A MASTER-SLAVE MULTICOMPUTER SYSTEM 

0282 OlDl C9 RET 0295 OlEl 04 DEF 04* 
0283 01D2 23 FINE2 INX H 0296 01E2 04 DEF 04' 
0284 OlD3 C3C40 1 JMP STORE2 0291 01E3 08 DEF 08* 
0285 01D6 10 MOBFP DCR E 0298 01E4 06 DEF 06' 
0286 01D1 C2A701 JNl MOSF 0299 01E5 10 y DEF 10' 
0281 01DA C3CFOl JMP NOOI3F 0300 01E6 08 DEF 08' 
0288* 0301 01E7 20 DEF 20' 
0289* 0302 01E8 OA DEF OAf 
0290* 5 ELE CTl VE CHARACTER 0 TEIGI SURU * 0303 01E9 40 DEF 4-0* 
0291 01DD 01 X DEF all 0304 OlEA OC DEF OCt 
0292 OlOE 00 DEF 00' 0305 01ES 80 DEf 80H 
0293 01DF 02 DEF 0211 0306 OlEC OE DEF OEII 
0294 OlEO 02 DEF 021# 0301 0000 END MASTER 

SLAVE MICROCOMPUTER MAIN PROGRAM LIST 
**CROSS ASSEMBLER OF 8-BIT MICROPROCESSOR 

0001*** SLAVE MICROCOMPUTER MA I N PROGRAM "'** 0055* 
0002* 0056*** SUSROUT INE 51 *** 
0003* 0051* 
0004 4000 RAMST Eau 400011 0058 0055 D5 51 PUSH D 
0005 40DO SCHTCH Eau 40DO' 0059 0056 DB02 SI6F IN 021# • 
0006 40D1 Fl Eau 40DlI 0060 0058 E620 ANI 20' 
0001 40D2 FZ Eau 40D2* 0061 005A C26700 JNZ SIN 
0008* 0062 005D 15 DCR D 
0009 0000 ORG 0000# 0063 005E C25600 JNZ S ISF 
0010 0000 3ECO SLAVE MVI A.COII 0064 0061 AF XRA A 
0011 0002 D303 OUT 03' 0065 0062 32D140 STA Fl 
0012 0004 3E81 MVI A.8'11 0066 0065 Dl SIND POP D 
0013 0006 D307 OUT 0111 0061 0066 C9 RET 
0014 0008 31FF40 LXI SP.4CFF# 0068 0067 3EOl SIN MVI A.Olll 
0015 00013 DBOO WAIT IN 00' 0069 0069 32D140 STA F1 
0016 OOOD D669 SUI 69* 0070 006C D600 IN 00' 
0017 OOOF C20BOO JNl WAIT 0071 006E C36':100 JMP SIND 
0018 0012 3E6B MVI A.6B' 0072* 
0019 0014 D300 OUT 00# 0073* 
0020 0016 AF XRA A 0014*** SUBROUT INE SO *** 
0021 0017 32D140 STA Fl 0075* 
0022 001A 320240 STA F2 0076 0071 F5 SO PUSH PSW 
0023 OOlD 110202 LXI 0.20211 0071 0072 D5 PUSH D 
0024 0020 210040 LXI H.RAMST 0078 0073 DB02 SOBF IN 0211 
0025 0023 CD 5 50 0 BACK 1 CALL SI 0079 0075 E680 ANI 8011 
0026 0026 2F CMA 0080 0077 C28500 JNZ SOUT 
0021 0027 32D040 STA SCRTCH 0081 007A lD DCR E 
0028 002A 3A0140 LDA Fl 0082 0076 C27 300 JNZ SOBF 
0029 002D 67 ORA A 0083 001E AF XRA A 
0030 002E CA4DOO Jl NOPASI 0084 007F 320240 STA F2 
00.31 0031 3AD040 LDA SCRTCH 0085 0082 Dl POP D 
0032 0034 C07100 CALL SO 0086 0083 Fl POP PSW 
0033 0037 3AD240 LDA F2 0087 0084 C9 RET 
0034 003A 137 ORA A 0088 0085 3EOl SOUT MVI A,Oll 
0035 0036 CASI00 JZ NOPASl 0089 0087 32D240 STA F2 
0036 003E 3AD040 LOA SCRTCH 0090 008A Dl POP D 
0037 0041 77 MOV M.A 0091 00813 F1 POP PSW 
0038 0042 23 INX H 0092 008C D300 OUT 0011 
0039 0043 70 MOV A,L 0093 008E C9 RET 
0040 0044 FEC8 CPI C8' 0094 0000 END SLAVE 
0041 0046 OA2300 JC BAC Kl 
0042 0049 00 NO NOP 
0043 004A C34900 JMP NO 
0044* 
0045*** NOPASS 1 *** 
0046* 
0047 004D 37 NOPASI STC 
0048 004E C32300 JMP BACKl 
0049* 
0050*** NOPASS 2 *** 
0051 0051 3F NOPAS2 CMC 
0052 0052 C32300 JMP BACK1 
0053* 
0054 EJE 
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CONTACT ADDRESSES FOR FURTHER INFORMATION 

• MITSUBISHI 
.... ELECTRIC 

JAPAN 
Electronics Overseas Division 
Mitsubishi Electric Corporation 
2-3, Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Telex: 24532 MELCO J 
Telephone: (03) 218-3473 

HONG KONG 
Ryoden Electric Engineering Co., Ltd. 
22nd fl., Leighton Centre 

77, Leighton Rd. 
Causeway Bay, Hong Kong 
Telex: 73411 RYODEN HX 
Telephone: 5-7907021 

TAIWAN 
Mitsubishi Electric Corporation 
Taipei Representative Office 
Room 1303, 13th fl., Huei Fong Bldg. 
27, Sec. 3, Chung Shan N. Road 
Taipei, R.O.C. 
Telex: 11211 MITSUBISHI 
Telephone: (597) 3111 

U.S.A. 
MELCO Sales Inc. 
3030 East Victoria St. 
Compton CA 90221, U.S.A. 
Telex: 0673278 MSI CMTN 
Telephone: (213) 537-7131 

MELCO Sales Inc. 
7045 North Ridgeway Avenue 
Lincolnwood, IL 60645, U.S.A. 
Telex: 724493 MSI LCWD 
Telephone: t312) 973-2000 

WEST GERMANY 
Mitsubishi Electric Europe GmbH 
Brandenburger Str. 40 
4030 Ratingen, West Germany 
Telex: 8585070 MED D 
Telephone: (02102) 44089-44094 






