






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MITSUBISHI MICROCOMPUTERS

MELPS 8/85 PROGRAM LIBRARY

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

5. SUBROUTINE FUNCTIONS

Subroutirie Absolute address o
! Function and error condition Number of steps | in hexadecimal | Transfer vector |Processing time
name (in decimal) symbolic address | (max) in ms
6087 TVTB

LDAC Load one word (2 bytes) data into the pseudo accumulator (Note 5) 19 (24759) (Note 2) 0.2

STAC Store one-word (2 bytes) data of the pseudo accumulator in the location specified by 1a 60CA TVTB+ 3 0.2
the operand address. (24718)

60|

LDDL Load double-length (4 bytes) data into the pseudo accumulator. 20 (24[7)32) TVTB+ 6 0.3
Store double-length (4 bytes) data of the pseudo accoumulator in the location specified 60EC

STDL 9
by the operand address. 20 (24812) TVTB+ 9 0.3
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 (24832 TVTB+ 21 0.3
is set to 1, and the pseudo accumulator is not shifted. 832)
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 1874 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 1 TVTB+27 0.3
the A register is set to 1. and the pseudo accumulator is not shifted (24910)
Exclusively OR the pseudo accumulator (2 bytes) data and the operand. The result is 618E

XRAC
retained in the pseudo accumulator 18 (24974) TVTBA+18 0.2
Add th [ 2 i i 1

NDAG d the pseudo accumulator (2 bytes) data and the operand. The result is retained in 18 61A0 TVTB+12 0.2
the pseudo accumulator. (24992)
Inclusive OR the pseudo accumulator (2 bytes) data and the operand. The result is 61B2

ORAC retained in the pseudo accumulator, 8 (25010) TVTB+15 0.2
Add the contents of the pseudo accumulator {2 bytes) and the operand. The sum is 12+ (20) 6104

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 (overflow): 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) 61D0

ADDL The sum is retained in the pseudo accumulator. If a carry is generated by the addition, (Note 8) (25040) TVTB+36 0.3
the A register is set to 1 (overflow); otherwise, it is reset to Q.
Subtract the operand from the contents of the pseudo accumulator (2 bytes). The 12+(20) 61F0

SBAC difference is retained in the pseudo accumulator. If & borrow is generated by the Note 8 (25072) TVTB+33 0.3
subtraction, the A register is set to 1 (overflow). otherwise, it is reset to O (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- Nots ) (25084) TVTB+39 0.3
traction, the A register is set to 1 (overflow); otherwise, it is reset to O. (Note

MLAG Multiply the contents of the pseudo accumulator (2 bytes) by the 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 operand. The
quotient is retained in the high-order 2 bytes, and the remainder in the low-order 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

DCAD sum is retained in the pseudo accumulator. If a carry is generated by the addition 12+ (155) 6324 TVTB + 48 0.7
(overflow), 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). 124 (155) 6330

DCSB The difference is retained in the pseudo accumulator. If a carry is generated by the 25392) TVTB+51 1.3
subtraction (overflow), it is considered an error condition, and the A register is set to 1. (Note 3) (

Note 5 : The pseudo accumulator is a double-length (4-byte) register reserved in the
RAM.
6 : The starting address of the transfer vector table (TVTB) is 24759.
7 : The number in () 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 L and

return routines occupy 129 bytes of memory. Total memory requirement is
983 bytes.
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MITSUBISHI MICROCOMPUTERS

MELPS 8/85 PROGRAM LIBRARY

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

6. BASIC CALLING SEQUENCE

Label Instruction Operand
1T2[3[a[ 56| 7 8] oTio[t 12131415 16[1 18] 19[20
L. | ICALL |, |SUB, , |, — Describes the subroutine named 'SUB’ being called
..., | DADR , |ABC | Symbolic address'of the operand (ABC) used by the called subroutine.
I - § I T S - Jo L 1 1
ALBJ_Q L B.S,g L L ) — Defines the operand (ABC) and reserves memory for it
1
1

1

ST B I O S |
L

1

S B T R N S N B W

it 1
L !
L !

€ I
1 L
1 1
L !
i L

[ TR S S S N B B

In this example using this' subroutine, the program: adds
two 4-byte binaryinumbers and stores the sum in locations

WORK~WORK+3.
Label l Instruction Operand
1123 a]5]6] 78 s[io[1i1Z 1314 1g[17]18[ 1920
... | IORG , , 18700# , ——— Absolute address of the program’s start.
TVTB, , | EQU , , |24759 , —— Absolute address of the transfer vector table’s start.
LDDL EQU, |, ITV.TB+6, ———— Absolute address of subroutine LDDL'’s transfer vector.
STDL, EQU, A [TVTB+t9 — Absolute address of subroutine STDL's transfer vector

|
|
T
|

ADD L, : EQU, | TVTB+36— Absolute address of subroutine ADDL's transfer vector.
DATAI, | DEF, .  [9CZ .,
Ll l DIElFl L 2|A1ﬁ| I Operand

1

1

N I N N | DIEJEIA . 4Isl:":l I
RN lDE F_, . 103%# | .

ABC, , . | DEF ‘0 QEI L
1 DE F‘ Ll \2 3|tt| Ll
.. ...| DEF | \1 of Operand

L oEE..!OA# ) :
JORK, | BSS |, | ‘ L L1 1 —— Reserves a 4-byte region to store the sum.
1 [GALL, LDD. L., Loads operand (DATA 1) into the pseudo accumulator
... .| DADR,_, DATAI, > :
T

bl CALL . ADDL, , Adds operand (ABC) to the contents of the pseudo accumulator and retains the result in the pseudo
FENER R D A D, Rl | ,A B C, L ;f accumulator. .
o0 [ CGALL,, STDL, | 1 Stores the sum in locations WORK ~ WORK + 3.

... DADR__|WORK, . J

oo | END b

L IR T G R R R S

Note : "# flags a hexadecimal number.
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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 PCAO801 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 1s serves as the master computer,
and the other two as the slave computers that complete
the system. When the No. 1 PPl (C.W.=03) is set to
mode 2, data is transmitted between the master and either
of the slaves using the |/0O 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
1/0 port PA (PAo~PA,). 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

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 indicators.

Table 1 Status as Indicated by the LED Display

%ZU LED|LEDILED Description of the status indicated
quence 0 ! 2
0 0 0 System is not transmitting data
0 7 System is not operating, because no line is connected
0 between the master and the slave computer No. 1
1 0 0 Data is being transmitted between the master and
slave computer No. 1.
Data transmission to computer No. 1 has been
0 0 0 completed
System is in the 5-second delay routine.
0 1 System is in the idle condition, with no transmission
0 between the master-and slave computer No. 2.
1 1 1 Data is being transmitted between the master and
slave computer No. 2
L, 0 1 0 Data transmission has been compieted, having trans-
mitted the data correctly.
L{ 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.

PCAOB01 SINGLE-BOARD COMPUTER (NO 2 SLAVE) PCA0B01 SINGLE-BOARD COMPUTER (MASTER)
PA(0G) | sv -~ PA(0415)
PPI 8 [~~~
PB(056) fo—
RAM MSL 8255 . LED 2 B
ML 2111AP PC(0615)  |—rBe
8 RAM
EPROM _NO 1 Eoni — Lee 2 1PB1 o (0546 M5L 2111AP
PPI C ACK
(M5L2708K) | st gassap PCe[T [*oreeeet®LED 0 21lpes PRI
INSTRUGTION PCa| 13 [-CE24 == )" " msi_s225ap
TORAGE po02w) o | o [oper | A cpes oo EPROM NO 2
o~ poslual cezsBEa | ] opsi | oo |oo” M5l 2708K)
---------- PC(0616) DATA
MS5L8080AP PA( 17 PCs STORAGE
D PA(0016) N -—,H ik
PA;|24 PCo
— )
|
P : e I(NSTFﬁSRTION
RAM PPl pB0sy)  fe—rfe e, P21 | INGTRRRTE
M5L 8255AP . ppr | Lo 20N
Vst 211148 PO(S ) =" HPBomsL 8255aP
PB(0116) LI PAg
""""" —_ i PA(00+g) cPU
EPROM_NQ 1 S
(M5L2708K) PPI PCg |5—CP—ZS-L_—K—A- peapar M5L. 8080AP
TEOR o [Mo-essae ool [ oree STEA
gTORAGE Po(02i) o cp21_OBFa PCs _—l
CP2s 1BFa | 13 [PC,
o Posl) net pocze
ML 8080AP o 10)pc,
SRR | PA(0016) \u §
PA;| 24
DATA B
PCAO801 SINGLE-BOARD COMPUTER (NO. 1 SLAVE)
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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

MASTER STARTS
INITIALIZE MODE
OF PPI

?

N -
0 INITIALIZE (D)(E)
TO THE TOP ADDRESS
TEs ~ OFROMNO 2
INITIALIZE VALUE RE-STORE STORED INCREMENT j\
N
OF STACK POINTER PNERT (COUNT) ROM)=(RAM >—°—
! YES
MOVE DATA DECREMENT INCREMENT
TO WORK AREA C REGISTER (DJ(E), (H)L)
NO
LOAD 2 @ DECREMENT
IN B REGISTER C REGISTER
‘ YES
TRANSMISSION INCREMENT DATA
TION ' NO
CALL TIMEC TERMINATIO STORAGE ADDRESS @
(55 DELAY)
YES
1 TERMINATION OF
ORMAL DATA
SEND READY TO TRANSMISSION
SL1 (=6916) -—————-4
T CALL TIMEC
(55 DELAY) OUTPUT (COUNT)
CALL TIMEC T 70 I/0 PORT 04 16
(100ms DELAY)
! SEND READY TO SL2 ;
(=69p)
RECEIVE ACK T NoP
FROM SL1 (=6B1g)
CALL TIMED | E—
(100ms DELAY)
RECEIVE ACK FROM INDICATE
UNALLOWABLE TRANSMISSION SL2 (=6B 16! TRARNOR N
TRANSMISSION INITIALIZE ‘ I
‘,— ‘4——-—————{ : ) NO
ACK =6B 152
LOAD 200
NOP IN C REGISTER YES
DATA
— :) UNALLOWABLE
TRANSMISSION
I INITIALIZE TRANSMISSION
CALL MO (MASTER —
DATA OUTPUT)
SET (H)(L), (D)(E) TO
' RAM TOP ADDRESS NoP
CALL TIMED T
(100ms DELAY) |
T DECREMENT
8 REGISTER
CALL MI (MASTER
DATA INPUT)
STORE INPUT DATA IN
TEMPORARY AREA LOAD 200
IN C REGISTER
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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. 3 Slave microcomputer flow chart

SLAVE STARTS

INITIALIZE MODE NO
OF PPI
YES
o'? ';ﬁLc'iEp\éT;?EER (A)«—(SCRTCH) SET CARRY
INPUT READY
FROM 1/0 CALL SO
PORT 00 1¢ (SLAVE DATA OUTPUT)
NO
(A)=6916 >
YES
\
A&U(ng:s) MOVE DATA IN
10110 SCRATCH-PAD AREA COMPLEMENT CARRY
PORT 001g TO RAM DATA AREA
CLEAR WORK AREA |NC‘F':E):\C)ENT

INITIALIZE 202 15 AL ZE%O

B
IN (D)E) MOVED
[
l YES ®

INITIALIZE

RAM TOP ADDRESS NOP
IN(H)L)
CALL SI

(SLAVE DATA INPUT)

]

INVERT INPUT DATA
AND STORE IN

SCRATCH-PAD AREA
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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

MASTER MICROCOMPUTER MAIN PROGRAM LIST
**xCROSS ASSEMBLER OF 8-BIT MICROPRUCESSOR

0070 0081 3ACC40 LDA FLAG
0001%x* MASTER MICROCOMPUTER MAIN PROGRAM *x*x 0071 0084 B7 ORA A
0002 0400 ROM2ST EQU 0400# 0072 0085 C20101 JNZ SUM
0003 4000 RAMST EQU 4000# 0073 0088 3ACE40 LOA TEMPRY
0004 40C8 DSTNT1 EQU 40C8# 0074 0088 EB XCHG
0005 40CA DSTNT2 EQU 40CA# 0075 008C 77 Mov MyA
0006 40CC FLAG EQuU 40CC# 0076 008D 0D DCR C
0007 40CD COUNT EQU 40CD# 0077 008E EB XCHG
0008 40CE TEMPRY EQU 40CE# 0078 008F C2FCOO JNZ YET
000 9% 0079 0092 3E00 MVI AsyOOHK
0010% 0080 0094 D305 ouTt o5#
0011 0000 ORG 0000# 0081 009 78 MoV AsB
.0012 0000 3EC2 MASTER MVI AsC24 0082 0097 FEOZ2 CPI o2#
0013 0002 D303 ouTt 03# 0083 0099 C2CFO00 JNZ S2END
0014 0004 3E01 MVI AyOl# 0084 009C CD1201 CALL TIMEC
0015 0006 D303 ouT 03# 0085 009F 3E69 MVI As69#
0016 0008 3EO03 MVI AsO3# 0086 00Al1 D300 ouTt 00#
0017 000A D303 ouTt 03# 0087 00A3 3E0Q2 MVI Ay02#
0018 000C 3E80 MVI As8BO# 0088 00A5 D303 ouT 03#
0019 000E D307 ouTt o7# 0089 00A7 3E02 MVI AyJ2#
0020 0010 3E00 MVI AyOO# 0090 00A9 D307 ouT o7#
0021 0012 D305 out oS# 00S1 00AB 3C INR A
0022 0014 3EFF MVI AsFF# 0092 00AC D307 out oT#
0023 0016 D306 ouTt o6# 0093 00AE 3EO3 MVI AyO3#
0024 0018 3EAA MVI AysAAY 0094 0080 D303 ouT 03#
0025 001A D304 ouT 04# 0095 00B2 CD2EO1 CALL TIMED
0026 001C 31FF40 LXI SPy 40FF # 00$6 0085 3EOA MVI AsOA#
0027 00IF 0602 MVI By2 0097 00B7 D307 ouT oT#
0028 0021 21DDO1 LXI Hy X 0098 0089 3E00 MVI AyOO#
0029 0024 22C840 SHLD DSTNT1 0099 0088 D303 ouTt o3#
0030 0027 21ES501 LXI HyY 0100 008D 3C INR A
0031 002A 22CA40 SHLD DSTNT2 0101 00BE D303 ouTt 03#
0032 0020 AF XRA A 0102 00CO 3EOB MVI AyOB#
0033 002E 32CE40 STA TEMPRY 0103 00C2 D307 out 07#
0034 0031 32CD40 STA COUNT 0104 00C4 DBOO IN oo#
0035 0034 3ES9 MVI Ay594# 0105 00Cé6 D66B Sul 6B#
0036 0036 32CC40 STA FLAG 0106 00C8 C20B01 JNZ NOCOMC
0037 0039 CD1201 CALL TIMEC 0107 ooCB 3EO07 MVI AsOT#
0038 003C 3E69 MVI Ay69¢# 0108 00CD D305 ouT o5#
0039 003E D300 out 00# 0109 OOCF 210040 S2END LXI HsRAMST
0040 0040 3EO02 MVI AyO2# 0110 00D2 54 MOV DyH
0041 0042 D303 ouT o3# 0111 00D3 SD MOV EsL
0042 0044 3E00 MVI AsOO# 0112 00D4 05 DCR B
0043 0046 D307 ouTt oT# 0113 00D5 C27200 JNZ RPT2
0044 0048 3C INR A 0114 00D8 OEC8 MVI C»200
0045 0049 D307 ouTt oOT# 0115 O0ODA 110004 LXI DyROM2ST
0046 004B 3EO03 MVI Ay03# 0116 00DD 1A SCAN LDAX D
0047 004D D303 ouT o3# 0117 00DE BE CMP M
0048 004F CD2EO1 CALL TIMED 0118 00DF C2FS00 JNZ TRMERR
0049 0052 3E08 MVI AyOB# 0119 00E2 13 INX D
0050 0054 D307 ouTt oO7# 0120 00E3 23 INX H
0051 0056 3E00 MVI AsO0# 0121 00E4 0D DCR C
0052 0058 D303 ouT o3# 0122 00E5 C2DD0OO JINZ SCAN
0053 005A 3C INR A 0123 00OE8 3E02 MVI AsO2#
0054 0058 D303 ouT 03# 0124 00EA D305 ouT o5#
0055 005D 3E09 MVI AsO9# 0125 QOEC 3ACD40 NO2 LDA COUNT
0056 00Sf D307 ouT o7 0126 O0EF 0304 ouTt 04#
0057 0061 DBOO IN oo# 0127 00F1 00 NO1 NOP
0058 0063 D668 S sul 6B# 0128 00F2 C3F100 JMP NO1
0059 0065 C208B01 JNZ NOCCMC 0129%
0060 0068 3E01 MVI AsOls 0130 OOF5 3E04 TRMERR MVI AsO4#
0061 006A D305 ouT 0S# 0131 Q0OF7 D305 ouTt 05S#
0062 006C 210004 LXI HyRCM2ST 0132 00F9 C3ECOO JMP NO2
0063 006F 110040 LxI DyPAMST 0133%
0064 0072 OECS8 RPT2 MV Cy299 0134 OOFC 23 YET INX H
0065 0074 7E RPT1 MCV Asn 0135 00FD 13 INX D
0066 0075 CD5501 CALL nMC 0136 OOFE C37400 JMP RPT1
0067 0078 CD2EO1 CALL TIMED 0137x
0068 0078 CD6001 CALL M] 0138%** NO=-PASS SUM *xx
0069 007E 32CE40 STA TEMPRY 0139%
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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

0140 0101 3ACD40 SUM LDA  COUNT 0211x%
0141 0104 3C INR A 0212 0160 DS MI PUSH D
0142 0105 32CD40 STA  COUNT 0213 0161 110202 LXI Ds202#
0143 0108 C37400 JMP  RPT1 0214 0164 CDA201 CALL DECODI
0144% 0215 0167 DBOO IN 00#
0145% 0216 0169 D1 POP D
0146%x%x NOCOMMUNICATE #*x% 0217 016A C9 RET
0147% 0218%
0148 0108 3E04 NOCOMC MVI AyOag 0219%
0149 010D D305 OUT  O5# 0220%%* SUBROUTINE DECODO **x
0150 010F C3F100 JMP NO1 0221
0151 0222 016B ES DECODO PUSH H
0152%%xx SUBROUTINE TIMEC *xx% 0223 016C D5 PUSH D
0153 0224 016D 2AC840 LHLD DSTNT1
0154 0112 1E32 TIMEC MVI Es50 0225 0170 DBO1 MIBF IN Ol#
0155 0114 CD2EO1 TIMEC1 CALL TIMED 0226 0172 A6 ANA M
0156 0117 1D DCR E 0227 0173 C29801 INZ MIBFP
0157 0118 CAlEO1 Jz TIMEC2 0228 0176 3E02 MVI AvO2#
0158 0118 C31401 JMP TIMEC1 0229 0178 D303 ouT 03#
0159 Ol1lE C9 TIMEC2 RET 0230 017A 23 INX H
0160% 0231 0178 7E MoV AsM
0161x% 0232 017C D307 ouT OT#
0162x 0233 017€ 3C INR A
0163%** SUBROUTINE TIMEF *kx 0234 017F D307 out oT#
0164 O11F DS TIMEF PUSH D 0235 0181 3E03 MVI AyO3#
0165 0120 1EOA MVI E»10 0236 0183 D303 ouT 03#
0166 0122 CD2EO1l TIMEF1 CALL TIMED 0237 0185 79 MoV AsC
0167 0125 1D DCR E 0238 0186 D601 Sul ol#
0168 0126 CA2CO1 Jz TIMEF2 0239 0188 CA9701 Jz FINEl
0169 0129 C32201 JMP TIMEF1 0240 0188 28 DCX H
0170 0120 Dl TIMEF2 POP D 0241 018C 22C840 STORE1l SHLD DSTNT1
0171 0120 C9 RET 0242 018F 3E24 MVI As24# .,
0172% 0243 0191 32CC40 STA FLAG
0173%k* SUBROUTINE TIMED *x% 0244 0194 D1 NOIBF POP O
0174x% 0245 0195 E1l PGP H
0175 012E F5 TIMED PUSH PSW 0246 0196 C9 RET
0176 012F CS PUSH B 0247 0197 23 FINE1l INX H
0177 0130 DS PUSH D 0248 0198 (38C01 JMP STORE1
0178 0131 ES PUSH H 0249 0198 15 MIBFP DCR D
0179 0132 1614 MVI D»20 0250 019C C27001 JNZ  MIBF
0180 0134 OEla MVI Cy20 0251 019F C39401 JMP NO1BF
0181 0136 06C8 TIMED6 MVI 8200 0252x%
0182 0138 3EC8 MVI A 9200 0253%
0183 013A C33D0O1 TIMED1 JMP TIMED2 0254%%xx SUBROUTINE DECODI #%x%
0184 013D C34001 TIMED2 JMP TIMED3 0255x%
0185 0140 05 TIMED3 DCR B 0256 01A2 ES DECODI PUSH H
0186 0141 3D DCR A 0257 01A3 D5 PUSH D
0187 0142 CA4801 Jz TIMED4 0258 01A4 2ACA40 LHLD DSTNT2
0188 0145 C33A01 JMP TIMED1 0259 01A7 DBO1l MOBF IN 0l#
0189 0148 15 TIMED4 DCR D 0260 01A9 A6 ANA ]
0190 0149 0D DCR € 0261 0lAA C2D601 JNZ HOBFP
0191 014A CAS5001 Jz TIMED? 0262 01AD 23 INX H
0192 014D C33601 JMP  TIMEDG6 0263 OlAE 7E MOV AsH
0193 0150 E1l TIMED7 POP H 0264 OlAF D307 out oT#
0194 0151 DI PGP D 0265 01B1 3E00 MVI AyOO#
0195 0152 Cl1 POP B 0266 0183 D303 OUT  03#
0196 0153 F1 POP  PSW 0267 0185 3E01 MVI AsOlL#
0197 0154 C9 RET 0268 01B7 D303 out 034
0198% 0269 01B9 7E MoV AsM
0199% 0270 01BA 3C INR A
0200%x%x SUBROUTINE MO *xx 0271 01BB D307 ouT DT#
0201 0272 01BD 79 MOV AyC
0202 0155 D300 MO OUT  Qo# 0273 01BE D601 sul ol#
0203 0157 DS PUSH D 0274 01CO0 CAD201 Jz FINE2
0204 0158 110202 LXI Ds202# 0275 01C3 28 DCX H
0205 0158 CD6BO1 CALL DECODO 0276 01C4 22CA40 STORE2 SHLD DSTNT2
0206 015E D1 POP D 0277 01C7 3ACC40 LDA FLAG
0207 015F €9 RET 0278 01CA D624 SUl 244
0208x% 0279 01CC 32CC40 STA  FLAG
020 9% 0280 O1CF D1 NGOBF POP D
0210%%*x SUBROUTINE MI **x 0281 01D0 E1 pPopP H
MITSUBISHI
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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

0282 01D1 C9 RET 0295 OlEl 04 DEF 04+
0283 01D2 23 FINE2 INX H 0296 0lE2 04 DEF 04#
0284 01D3 C3C401 JMP STORE2 0297 01E3 08 DEF o8#
0285 0106 1D MOBFP DCR E 0298 01E4 06 DEF 06#
0286 01D7 C2A701 JINZ MOBF 0299 01€E5 10 Y DEF 10#
0287 01DA C3CFO1 JMP NOOBF 0300 O1E6 08 DEF 08#
0288x* 0301 OlE7 20 DEF 20#
0289x% 0302 O1E8 OA DEF OA#
0290x% SELECTIVE CHARACTER O TEIGI SURU x 0303 0l1E9 40 DEF 40 #
0291 010D 01 X DEF Ol# 0304 OlEA OC DEF oc#
0292 O1DE 00 DEF 00# 0305 OlEB 80 DEF 8O#
0293 O1DF 02 DEF 02# 0306 O01EC OE DEF OE#
0294 0lEO0 02 DEF 02# 0307 0000 END MASTER
SLAVE MICROCOMPUTER MAIN PROGRAM LIST
**CROSS ASSEMBLER OF 8-BIT MICROPROCESSOR
0001*%x SLAVE MICROCOMPUTER MAIN PROGRAM *xx 0055x%
0002% 0056%%x* SUBROUTINE SI **x
0003x% 0057 %
0004 4000 RAMST EQU 4000# 0058 0055 DS SI PUSH D
0005 40DO SCRTCH EQuU 400D O# 0059 0056 DBO2 SIBF IN 02# »
0006 40D1 Fl EQU 40D1# 0060 0058 E620 ANI 20#
0007 40D2 F2 EQU 40D 2# 0061 005A C26700 JNZ SIN
0008x% 0062 005D 15 DCR D
0009 0000 ORG 0000# 0063 O0SE (25600 JNZ SIBF
0010 0000 3ECO SLAVE MVl AyCO#¥ 0064 0061 AF XRA A
0011 0002 D303 ouT 0O3# 0065 0062 32D140 STA F1
0012 0004 3tgl MVI Asy814# 0066 0065 D1 SIND POP D
0013 0006 D307 ouTt O7# Q067 0066 C9 RET
0014 0008 31FF40 LXI SPy4CFF # 0068 0067 3EQ01 SIN MVI AsOL#
0015 0008 DBOO WAILT IN 00# 0069 0069 32D140 STA F1l
0016 000D D669 SuUl 69# 0070 006C DBOO IN 00#
0017 000OF C20B0O JNZ WAIT 0071 006E (C36500 JMP SIND
0018 0012 3E68 MVI Ay6B# 0072x%
0019 0014 D300 ouT o0o# 0073x
0020 0016 AF XRA A 0074%**x SUBROUTINE SO *xx
0021 0017 32Dl40 STA Fl 0075
0022 001A 32D24¢C STA F2 0076 0071 FS SO PUSH PSW
0023 001D 110202 LXI Dy202# 0077 0072 DS PUSH D
0024 0020 210040 LXI HyRAMST 0078 0073 DBOZ2 SCBF IN 02#
0025 0023 CDS5500 BACK1 CALL SI 0079 0075 E680 ANI 80#
0026 0026 2F CMA 0080 0077 (28500 INZ SouT
0027 0027 32D040 STA SCRTCH 0081 007A 1D DCR E
0028 002A 3AD140 LDA Fl 0082 0078 C27300 JINZ SO8F
0029 002D B7 ORA A 0083 007E AF XRA A
0030 002E CA4DOO JZ NOPAS1 0084 007F 32D240 STA F2
0031 0031 3ADO4O LDA SCRTCH 0085 0082 D1 POP D
0032 0034 CD7100 CALL SO 0086 0083 F1 PoP PSW
0033 0037 3AD240 LDA F2 0087 0084 C9 RET
0034 003A B7 ORA A 0088 0085 3E01 sSouT MVI AsOl#
0035 0038 CA5100 JZ NOPAS2 0089 0087 32D240 STA F2
0036 003E 3AD040 LDA SCRTCH 0090 008A D1 POP D
0037 0041 77 MOV MsA 0091 0088 F1 POP PSW
0038 0042 23 INX H 0092 008C D300 ouT 00#
0039 0043 7D MOV AslL 0093 008E C9 RET
0040 0044 FECSB CPI C8# 0094 0000 END SLAVE
0041 0046 DA2300 Jc BACK1
0042 0049 00 NO NOP
0043 004A (34900 JMP NO
0044x
0045%%xx NOPASS 1 *xx*
0046 =%
0047 004D 37 NOPAS1 STC
0048 004E C32300 JMP BACK1
0049
0050%x%x NOPASS 2 xxx
0051 0051 3F NOPAS2 CMC
0052 0052 C32300 JMP BACK1
0053x%
0054 EJE
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CONTACT ADDRESSES FOR FURTHER INFORMATION

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: {312) 973-2000

WEST GERMANY

Mitsubishi Electric Europe GmbH
Brandenburger Str. 40

4030 Ratingen, West Germany
Telex: 8585070 MED D
Telephone: (02102) 44089~44094
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