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OOBO' 
0081' 
0082' 
0083' 
0084' 
0085' 
0086' 
0087 ' 
0089' 
008A' 
0080' 
0090' 
009" 

0092' 
0093' 
0095' 
0097 ' 
0099' 
009B' 
009D' 
009E' 
009F' 

00A1' 
00A2' 
00A3' 
00A6' 
00A8' 

00A9 ' 
OOAC' 
OOAD' 
OOAE' 
OOBO' 

00B1' 
00B3' 
OOBS' 
0087 ' 
00B9 ' 

OOBA' 
OOBB' 
OOBD' 
OOBF' 
00C1' 
00C2' 
OOC4' 

23 
46 
09 
EB 
09 
2B 
EB 
EDBB 
13 
2A OAer 
22 0080 
EB 
E9 

FS 
OB2LJ 
CB6F 
2004 
3E1S 
0320 
F1 
Fa 
ED4D 

7E 
23 
CD OAB6 
10F9 
C9 

CD OAAD 
77 
23 ---
10F9 
C9 

OB24 
C877 
20FA 
OB20 
C9 

4F 
Da24 
ca6F 
20FA 
79 
0320 
C9 

OOCS' OBSA 

OOC7 ' 
OOq' 

· , PIOISR: 

•• X: 

· , SND740: 

· , ReV7 40: 

j 
INaYT: 

i 
OUTBYT: 
•• WTL: 

; 

INX 
HOV 
DAD 
XCHG 
DAD 
OCX 
XCHG 
LDDR 
INX 
LHLD 
SHLD 
XCHG 
PCHL 

PUSH 
IN 
aIT 
JRNZ 
HVI 
OUT 
POP -
EI 
RETI 

HOV 
INX 
CALL 
DJNZ 
RET 

CALL 
HOV 
l--N-Xo 
OJNZ 
RET 

IN 
aIT 
JRNZ 
IN 
RET 

HOV 
IN 
aIT 
JRNZ 
MOV 
OUT 
RET 

H 
a,H 
a ; CALC LAST aYTE OF OIS 

iO/S LOAD ADDRESS TO HL-REG 
a iCALC LAST aYTE LOAD ADDRESS 
H 

jHL=END OF O/S-HL=LAST LOAD ADDRE 
iHOVE OIS INTO LOAD ADDRESS 

o jADVANCE TO OIS ENTRYPOINT 
RELOC[SID740] iGET 1M3 740 SOURCE 10 
TBUF iSTORE ID IN DEFAULT BUFFER 

iO/S ENTRYPOINT TO HL-REG 
iTRANSFER TO SLAVE PROCESSOR 0/5 

PSW iSAVE AF-REG 
PIOADR iGET PIO A DATA REGISTER 
PORTCS,A ;PORT C BIT S SET? (IBF) 
•• X iIF SO, CONITNUE 
A, ANAK i ELSE, GET N-ACK 
PORTAD iOUTPUT NACK TO PORT A 
PSW j RESTORE AF-REG 

jENABLE INTERRUPTS 
JDONE 

A,H iGET BYTE FROH HESSAGE 
H 
RELOC[OUTaYT] ;OUTPUT BYTE 
SND740 iCONTINUE 

iDONE 

RELOC[INBYT] iINPUT aYTE 
H,A iSAVE BYTE IN MESSAGE 
H 
RCV740 iCONTINUE 

;DONE 

PIOADR ;GET PIO A DATA REGISTER 
PORTer,A jPORT C BIT 7 SET? (OBF) 
INBYT JIF NOT, WAIT, 
PORTAD iINPUT BYTE FROM PORT A 

iDONE 

C,A iSAVE OUTPUT BYTE IN C-REG 
PIOADR iGET PIO A DATA REGISTER 
PORTCS,A iPORT C BIT S SET? (IBF) 
•• WTL iIF SO, WAIT 
A,C iGET OUTPUT BYTE 
PORTAD jOUTPUT BYTE TO PORT A 

iDONE 

DMADDR: .WORD RELOC(OSLOAD] iDMA ADDRESS 
; 
REQMSG: 
MSGHOR: 

jDOWNLOAD REQUEST MESSAGE 
; MESSAGE HEADER 
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OOq' 
00C8' 
00C8' 
OOCA' 
OOCB' 
OOCB' 
OOCD' 
OOCD' 
0000' 
0001' 

OOOB 

0002' 

OOOC 

OOCF 

0003' 

015E' 

OC 

0000 
00 

0000 

00000'0 
00 
00 

20 

MSGLEN: .BYTE 
010740: : 
MSGDID: .WORD 
MSGPID: .BYTE 
SID740:: 
MSGSID: .WORD 
ORG7 40: : 
MSGORG: • BYTE 
MSGLVL: .BYTE 
MSGFCD: .BYTE 
; 

MSGHBL 

o 
o 
o 
[3]0 
o 
o 

MSGHL = .-MSGHDR 
· J 

SSL740::.BYTE ASP 
· , 
MSGHBL = .-MSGHDR 
· , 
SPBLEN = .-SPB740 
· , 

; MESSAGE LENGTH 
'SLAVE PROCESSOR DESTINATION 10 

MESSAGE DESTINATION 10 
MESSAGE PROCESS ID 
SLAVE PROCESSOR SOURCE 10 
MESSAGE SOURCE 10 
SLAVE PROCESSOR ORIGIN 
MESSAGE ORIGIN 
MESSAGE LEVEL 
MESSAGE FORMAT CODE 

;MESSAGE HEADER LENGTH 

;SLAVE PRO~ESSOR OIS SUFFIX LETTER 

;MESSAGE HEADER/BUFFER LENGTH 

;SLAVE PROCESSOR BOOT CODE LENGTH 

REPMSG: .BLKB MSGHL+128 ; REPLY MESSAGE BUFFER 
; 
OSLOAD 
; 
.END 

- . ;O/S LOAD ADDRESS 
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0000" 

0000" OF 
0001" 01 

0000:04 

0000:04 1E03 
0002:04 ED4B 0000" 
0006:04 C3 0000:05 

0000' 

0000' 19 
0001 ' B7 
0002' 2804 
0004' 3D 
0005' 282E 
0001 ' C9 

0008' EB 
0009 ' 0603 
OOOB' CD 0021' 
OOOE' FE16 
0010' 20F1 
0012' 10n 
0014' 23 
0015' 23 
0016' 23 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • • • • 
• • , 
• • • • 

This is a trivial network circuit driver which 
may be used for master-to-master networking over 
an ordinary RS232 serial channel. It performs 
absolutely no handshaking, error checking, or 
error recovery, and consequently is SUitable only 
for very short links which are considered to be 
completely error-free. It could easily be en­
hanced to include such features, however. 

....................................................... ' 
COPYRIGHT (C) 1982. SOFTWARE 2000. INC. 

, AUTHORS: RONALD E. RAIKES 
; . MICHAEL D. BUSCH 

VERSION: EXAMPLE 
; 
.IDENT CKTSER iMODULE ID 
· , 
.INSERT DREQUATE jDRIVER SYMBOLIC EQUIVALENCES 

.LOC .DATA.# iLOCATE IN DATA .AREA 
; 
CKTSBR::.BYTE OFH iNETWORK BAUD RATE 
CKTSCH: : .BYTE 1 jNETWORK SERIAL CHANNEL 

.LOC .INIT.' jLOCATE IN INITIALIZATION AREA 
; 
CKTIN~ : : MV I E,3 iE = SET BAUD RATE FCN 

LBCD CKTSBR jC = BAUD RATE, B =·CHANNEL NUMBEI 
JMP SERIALI ;SET SERIAL CHANNEL BAUD RATE 

.LOC .PROG.I iLOCATE IN PROGRAM AREA 
; 
CKTDRS: : MOV A,C iGET FUNCTION NUMBER 

ORA A jFUNCTION NUMBER=O? 
JRZ RCVMSG jIF SO, CONTINUE 
DCR A jFUNCTION NUMBER:1? 
JRZ SNDMSG j IF SO, CONTINUE 
RET j ELSE, DONE 

i 
RCVMSG: XCHG iADDRESS OF BUFFER IN HL-REGISTER: 
• • L 1 : MVI B,3 jLOOK FOR THREE SYNC CHARACTERS 
•• L2: CALL RCVA jRECEIVE SYNC BYTE (7) 

CPI ASYN JSYNC? 
JRNZ •• Ll j NO, RESET COUNT 
DJNZ •• L2 j ELSE, CONTINUE FOR COUNT 
INX H jADVANCE PAST BUFFER LINKAGE 
INX H 
INX H 
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0017 ' 
0018' 
001B' 
001C' 
001E' 
0021' 
0022' 
0023' 
0025' 
0026' 

0027 ' 
0028' 
0029-
002C' 
002D' 
002F' 
0032-
0033' 
0034' 

23 
CD 0027' 
47 
1803 
CD 0027' 
77 
23 
10F9 
AF 
C9 

E5 
C5 
3A 0001" 
47 
1 E01 
CD 0000:05 
C1 
E1 
C9 

0035' EB 
0036' 01 0316 

0039' 
003C' 
003E' 
003F' 
0040' 
0041' 
0042' 
0043' 
0044' 
0045 ' 
0048' 
004A' 
004B' 

004C' 
004D' 
004E' 
0051' 
0052' 
0054' 
0051 ' 
0058' 
0059' 

CD 004C' 
10FB 
23 
23 
23 
23 
46 
4E 
23 
CD 004C' 
10F9 
AF 
C9 

E5 
C5 
3A 0001" 
47 
1E02 
CD 0000:05 
C1 
E1 
cg 

•• L3: 
• •. L4: 

· , 
RCVA: 

· , 

INX 
CALL 
MOV 
JMPR 
CALL 
MOV 
INX 
DJNZ 
XRA 
RET 

PUSH 
PUSH 
LDA 
MOV 
MVI 
CALL 
POP 
POP 
RET 

SNDMSG: XCHG 
LXI 

T 
• • L 1 : 

•• L2: 

; 
SNDC: 

· , 
.END 

CALL 
DJNZ 
INX 
INX 
INX 

'INX 
MOV 
MOV 
INX 
CALL 
DJNZ 
XRA 
RET 

PUSH 
PUSH 
LDA 
MOV 
MVI 
CALL 
POP 
POP 
RET 

H 
RCVA 
B,A 
• .L4 
RCVA 
M,A 
H 
• .L3 
A 

H 
B 
CKTSCH 
B,A 
E,1 
SERIALI 
B 
H 

jRECEIVE MESSAGE LENGTH BYTE 
;B = ACTUAL MESSAGE LENGTH 
jJOIN COMMON 
;RECEIVE MESSAGE BYTE 
;STORE IN BUFFER 
jINCREMENT BUFFER POINTER 
;CONTINUE FOR THE COUNT 
;SET RETURN CODE = SUCCESS 
;DONE 

iSAVE REGISTERS 

;B = GET CHANNEL NUHBE~ 

;E = SERIAL IN FCN 
jINPUT CHARACTER 
;RESTORE REGISTERS 

;DONE 

; ADDRESS ' OF BUFFER IN HL-REGISTERS 
B,3<8IASYN iSEND THREE SYNC CHARACTERS FI 

SNDC 
•• L1 
H 
H 
H 
H 
B,M 
C,M 
H 
SNDC 
• .L2 
A 

H 
B 
CKTSCH 
B,A 
E,2 
SERIALI 
B 
H 

jADVANCE PAST BUFFER LINKAGE 

iB = MESSAGE LENGTH 
;GET NEXT MESSAGE BYTE 
;ADVANCE BUFFER POINTER 
;SEND MESSAGE BYTE 
iCONTINUE FOR THE COUNT 
iSET RETURN CODE = SUCCESS 
i DONE 

jSAVE REGISTERS 

;B = GET CHANNEL NUMBER 

;E = SERIAL OUT FCN 
jOUTPUT CHARACTER 
jRESTORE REGISTERS 

iDONE 
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0010 

0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
001C 
0010 
001E 
OOlF' 

0000 
0001 
0007 

0000 
0001 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • 

• • , 
; . 
• • , 
; . 
• • , 
• • 

• • , 

This module handles all serial and parallel I/O 
for the IMS 442 I/O board. Serial channels 0 and 
1 are handled directly by this module, and cor­
respond to the two serial ports on the IMS 442 
board. Serial channels 2, 3, 4 and 5 are passed 
to another module, SER480, and correspond to the 
four serial ports on the IMS 480 four-channel 
serial board. Thus, six serial channels can be 
supported if both boards are installed. 

• • , 
; . 
• • , 

• 
; . 

Serial input is handled via interrupts and buf­
fered in a separate circular buffer for each chan­
nel. Serial output is handled on a polled basis 
and is not buffered. · . . ..............•........................................ ' 

COPYRIGHT (C) 1982. SOFTWARE 2000, INC. 

AUTHORS: RONALD E. RAIKES 
MICHAEL D. BUSCH 

, VERSION: EXAMPLE 
; 
.IDENT SPD442 
· , 
.INSERT DREQUATE 
; 
IOBASE 
· , 
SOCTRL 
SODATA 
SlCTRL 
SlDATA 
TIMO 
TIMl 
TIM2 
TIMCTL 
SINTE 
T2RES 
PODATA 
P1DATA 
P2DATA 
PPCTL 
· , 
RDA 
TBE 
CTSN 
j 
ROMDIS 
RTCENA 

= 10H 

= IOBASE+OOH 
= IOBASE+01H 
= IOBASE+02H 
= IOBASE+03H 
= IOBASE+04H 
= IOBASE+05H 
= IOBASE+06H 
= IOBASE+07H 
= IOBASE+08H 
= IOBASE+09H 
= IOBASE+OCH 
= IOBASE+ODH 
= IOBASE+OEH 
= IOBASE+OFH 

= 0 
= 1 
= 7 

= 0 
= 1 

jMODULE 10 

;DRIVER SYMBOLIC EQUIVALENCES 

jSERIAL/PARALLEL I/O PORT BASE 

;SERIAL 0 CONTROL/S~ATUS REGISTER 
;SERIAL 0 DATA REGISTER 
jSERIAL 1 CONTROL/STATUS REGISTER 
;SERIAL 1 DATA REGISTER 
jTIMER 0 DATA REGISTER 
jTIMER 1 DATA REGISTER 
jTIMER 2 DATA REGISTER 
iTIMER CONTROL REGISTER 
;SERIAL INTERRUPT ENABLE REGISTER 
jTIMER 2 INTERRUPT RESET 
;PARALLEL 0 DATA REGISTER 
jPARALLEL 1 DATA REGISTER 
jPARALLEL 2 DATA REGISTER 
jPARALLEL PORT CONTROL REGISTER 

jRECEIVED DATA AVAILABLE BIT 
;TRANSMIT BUFFER EMPTY BIT 
jCLEAR TO SEND (NOT) BIT 

jROM DISABLE BIT 
jREAL TIME CLOCK ENABLE BIT 
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0002 S1TXIE = 2 jSERIAL 1 TX INTERRUPT ENABLE BIT 
0003 SlRXIE = 3 jSERIAL 1 RX INTERRUPT ENABLE BIT 
0004 Sl RTSN = 4 jSERIAL 1 REQ TO SEND (NOT) BIT 
0005 SOTXIE = 5 jSERIAL 0 TX INTERRUPT ENABLE BIT 
0006 SORXIE = 6 jSERIAL 0 RX INTERRUPT ENABLE BIT 
0007 SORTSN = 7 jSERIAL 0 REQ TO SEND (NOT) BIT 

j 
0036 TOCMD = 36H jTIMER a COMMAND 
0076 T1CMD = 76H jTIMER 1 COMMAND 
00B6 T2CMD = OB6H j TIMER 2 COMMAND 

· , 
0089 PPMODE = 89H jPARALLEL PORT MODE WORD 
0019 SPMODE = 19H jSER!AL PORT MODE WORD 

jPARITY INHIBIT/l STOP BITl8 BITS 

0000" .LOC .DATA.I jLOCATE IN DATA AREA 
i 

0000" 0040 SOIBSZ: :. WORD 64 jSERIAL a INPUT BUFFER SIZE 
0002" 0000 SOIBUF: .WORD 0 jSERIAL 0 INPUT BUFFER ADDRESS 
0004" 0000 SOIPTR: .WORD 0 jSERIAL 0 INPUT POINTER 
0006" 0000 SOOPTR: .WORD 0 jSERIAL 0 OUTPUT POINTER 
0008" 0000 SOIeNT: .WORD 0 jSERIAL 0 INPUT COUNT 
OOO.A" 00 SOOCHR: .BYTE a jSERIAL a OUTPUT CHARACTER 
OOOB" 00 SOBR: .BYTE 0 jSERIAL a BAUD RATE CODE 

i 
OOOC" SOISPH: jSERIAL 0 INPUT SEMAPHORE 
OOOC" 0000 .WORD 0 iSEMAPHORE COUNT 
OOOE" OOOE" • .SOIH: .WORD • .SOIH jSEMAPHORE PID HEAD 
0010" OOOE" .WORD • .SOIH 

jSERIAL 0 OUTPUT SEMAPHORE 
0012" 0000 SOOSPH: .WORD 0 jSEMAPHORE COUNT 
0014" 0014" •• SOOH: .WORD • .SOOH jSEMAPHORE PID HEAD 
0016" 0014" .WORD • .SOOH 

jSERIAL 0 OUTPUT SEMAPHORE 
0018" 0001 SOXSPH: .WORD 1 jSEMAPHORE COUNT 
001A" OOlA" • .SOXH: .WORD •• SOXH jSEMAPHORE PID HEAD 
OOlC" 001A" .WORD • .SOXH 

j 
001E" 0010 SlIBSZ::.WORD 16 jSERIAL 1 INPUT BUFFER SIZE 
0020" 0000 SlIBUF: .WORD 0 jSERIAL 1 INPUT BUFFER ADDRESS 
0022" 0000 SlIPTR: .WORD 0 jSERIAL 1 INPUT POINTER 
0024" 0000 S10PTR: .WORD 0 jSERIAL 1 OUTPUT POINTER 
0026" 0000 SlICNT: .WORD 0 j SERIAL 1 INPUT COUNT 
0028" 00 S10CHR: .BYTE 0 jSERIAL 1 OUTPUT CHARACTER 
0029" 00 SlBR: .BYTE 0 jSERIAL 1 BAUD RATE CODE 

jSERIAL 1 INPUT SEMAPHORE 
002A" 0000 S1ISPH: .WORD 0 jSEMAPHORE COUNT 
002C" 002C" •• SlIH: .WORD • .Sl IH jSEMAPHORE' PID HEAD 
002E" 002C" .WORD • .S1 IH 

jSERIAL 1 OUTPUT SEMAPHORE 
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0030" 
00321t 
0034" 

0036" 
0038" 
003A" 

0000 
0032· 
0032" 

0001 
0038" 
0038" 

003C" 49 

0000:04 

0000:04 3E89 
0002:04 D3tF 
0004:04 3EFF 
0006:04 D31C 
0008:04 D31D 
000A:04 3E19 
000C:04 D310 
000E:04 D312 
0010:04 3EC3 
0012:04 32 0018 
0015:04 21 0131' 
0018:04 22 0019 
001B:04 3A 003C" 
001E:04 D318 
0020:04 2A 0000" 
0023:04 CD 0000:05 
0026:04 22 0002" 
0029:04 22 0004" 
002C:04 22 0006" 
002F:04 2A 001En 
0032:04 CD 0000:05 
0035:04 22 0020" 
0038:04 22 0022" 
003B:04 22 0024" 
003E:04 C3 0000:06 

0000' 

0000' 
0000' 
0001' 
0002' 
0004' 
0005' 
0007 ' 
0008' 
OOOB' 
OOOC' 
OOOF' 
0010' 
0013' 

1B 
Jr7 
2818 
3D 
2834 
3D 
CA 00A4' 
3D 
CA 0200' 
3D 
CA 0235' 
3D 

S10SPH: .WORD 
•• S10H: .WORD 

• WORD 

SlXSPH: .WORD 
•• S1 XH: • WORD 

.WORD 
; 

o 
•• S10H 
•• S10H 

1 
•• S1XH 
•• SlXH 

jSEMAPHORE COUNT 
jSEMAPHORE PID HEAD 

;SERIAL 1 OUTPUT SEMAPHORE 
jSEMAPHORE COUNT 
jSEMAPHORE P/D HEAD 

INTMSK::.BYTE l<ROMDISll<SORXIE!l<SlRXIE jINTERRUPT MA~ 

.LOC 
; 
SPTNIT: :MVI 

OUT 
MVI 
OUT 
OUT 
MVI 
OUT 
OUT 
MVI 
STA 

; 
SERIAL: : 

LXI 
SHLD 
LDA 
OUT 
LHLD 
CALL 
SHLD 
SHLD 
SHLD 
LHLD 
CALL 
SHLD 
SHLD 
SHLD 
JMP 

.LOC 

COMDRV: : MOV 
ORA 
JRZ 
DCR 
JRZ 
DCR 
JZ 
OCR 
JZ 
OCR 
JZ 
OCR 

.INIT.H jLOCATE IN INITIALIZATION AREA 

A,PPMODE 
PPCTL 
A,OFFH 
PODATA 
P1DATA 
A,S·PMODE 
SOCTRL 
SlCTRL 
A,JMP 
3*8 
H,SERISR 
(3*8)+1 
INTHSK 
SINTE 
SOIBSZ 
ALLOC' 
SOIBUF 
SOIPTR 
SOOPTR 
SlIBSZ 
ALLOC' 
S1IBUF 
SlIPTR 
S10PTR 
NIT480f 

jINITIALIZE 8255 

JCLEAR PARALLEL PORTS 

jINITIALIZE UARTS 

JSET UP SERIAL INTERRUPT VECTOR 

JGET INTERRUPT MASK 
jENABLE INTERRUPT MASKS 
JGET SERIAL 0 INPUT BUFFER SIZE 
jALLOCATE PACKET FOR SERIAL BUFFER 
iSAVE SERIAL a INPUT BUFFER ADORES 
iSET SERIAL a INPUT POINTER 
JSET SERIAL a OUTPUT POINTER. __ _ 
JGET SERIAL 1 INPUT BUFFER SIZE 
i ALLOCATE PACKET FO·R SERIAL SUFFEE 
jSAVE SERIAL 1 INPUT SUFFER ADORES 
JSET SERIAL 1 INPUT POINTER 
;SET SERIAL 1 OUTPUT POINTER 
iINITIALIZE IMS 480 SERIAL PORTS 

.PROG.I jLOCATE IN PROGRAM AREA 

A,E 
A 
SERST 
A 
SERIN 
A 
SEROUT 
A 
SERSBR 
A 
SERRSR 
A 

JGET FUNCTION NUMBER 
;FUNCTION NUMBER=O? 
j IF SO, CONTINUE 
;FUNCTION NUMBER=1? 
IF SO, CONTINUE 
FUNCTION NUMBER=27 
IF SO, CONTINUE 
FUNCTION NUMBER=3? 
IF SO, CONTINUE 
FUNCTION NUMBER=4? 

,IF SO, CONTINUE 
jFUNCTION NUMBER=5? 
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0014' CA 0246' JZ SERSMC jIF SO, CONTINUE 
0017 ' 3D DCR A jFUNCTION NUMBER=6? 
0018' CA 026A' JZ SERRMC iIF SO, CONTINUE 
001B' C9 RET ;ELSE, DONE 

78 
; 

001C' SERST: MOV A,B ;GET CHANNEL NUMBER 
001D' FE02·· CPI 2 iCHANNEL NUMBER=O/l? 
001F' D2 0000:07 JNC ST480# iIF NOT, CONTINUE 

· , 
0022' ED5B 0008" ST442: LDED SOICNT iGET SERIAL 0 INPUT BUFFER COUNT 
0026' 2A 0006" LHLD SOOPTR ;GET SERIAL 0 OUTPUT POINTER 
0029 ' 78 MOV A,B iGET CHANNEL NUMBER 
002A' B7 ORA A ;CHANNEL NUMBER=O 
002B' 280'( JRZ •• STC i IF SO, CONTINUE 
002D' ED5B 0026" LDED S1ICNT jGET SERIAL 1 INPUT BUFFER COUNT 
0031' 2A 0024" LHLD S10PTR iGET SERIAL 1 OUTPUT POINTER 
0034' 7A •• STC: MOV A,D 
0035' B3 ORA E iSERIAL INPUT BVFFER COUNT=O? 
0036' C8 RZ jIF SO, DONE 
0037' 3EFF MVI A,OFFH ;ELSE, SET RETURN CODE=OFFH 
0039 r 4E MOV C,M JGET SERIAL INPUT CHARACTER 
003A' C9 RET JDONE 

78 
; 

003B' SERIN: MOV A,B iGET CHANNEL,NUMBER 
003C' FE02 CPI 2 ;CHANNEL NUMBER=O/l? 
003E' D2 0000:08 . JNC IN480# jIF NOT, CONTINUE 
0041' CD 0022' • .SINL: CALL ST442 i ELSE, GET SERIAL STATUS 
0044' B7 ORA A iCHARACTER AVAILABLE? 
0045' 200F JRNZ •• SIN jIF SO, CONTINUE 
0047 ' 78 MOV A,B ;ELSE, GET CHANNEL NUMBER 
0048' 21 OOOC" LXI H, SOISPH JGET SERIAL 0 INP~T SEMAPHORE 
004B' B7 ORA A ;CHANNEL NUMBER=O? 
OOIlC' 2803 JRZ •• INC ;IF SO, CONTINUE 
004E' 21 002A" LXI H,SlISPH ;GET SERIAL 1 INPUT SEMAPHORE 
0051' CD 0000:09 •• INC: CALL WAIT' iWAIT FOR CONSOLE INPUT 
0054' 18EB JMPR •• SINL iCONTINUE 
0056' 78 • .SIN: MOV A.B iGET CHANNEL NUMBE~ 
0057 ' B7 ORA A ;CHANNEL NUHBER=O? 
0058' 2025 JRNZ •• Sl! jIF NOT, CONTINUE 
005A' F3 DI ;ELSE, DISABLE INTERRUPTS 
005B' 2A 0008n LHLD SOICNT iGET SERIAL 0 INPUT COUNT 
005E' 2B DCX H iDECREMENT SERIAL 0 INPUT COUNT 
005F' 22 0008n SHLD SOICNT ;UPDATE SERIAL 0 INPUT COUNT 
0062' 2A 0006n LHLD SOOPTR jGET SERIAL 0 OUTPUT POINTER 
0065' 7E MOV A,M iGET CHARACTER FROM BUFFER 
0066' 23 IN'X H ; IN.CREMENT SERIAL 0 OUTPUT POINTER 
0067' EB XCHG ;SERIAL 0 OUTPUT POINTER TO DE-REG 
0068' 2A 0002" LHLD SOIBUF JGET SERIAL 0 INPUT BUFF~R ADDRESS 
006B' EDIlB oooon LBCD SOIBSZ iGET SERIAL 0 INPUT BUFFER SIZE 
006F' OB DCX B iDECREMENT INPUT BUFFER SIZE 
0070' 09 DAD B jCALC LAST INPUT BUFFER ADDRESS 
0071 ' ED52 DSBC D jBUFFER WRAP-AROUND? 
0073' () 3004 JRNC •• NWAO iIF NOT, CONTINUE 
0075' 'ED5B 0002n LDED SOIBUF iGET SERIAL 0 INPUT BUFFER ADDRESS 
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0079' 
0070' 
007E' 

. 007F' 
0080' 
0083' 
0084' 
0087 ' 
008A' 
008B' 
008C' 
0080' 
0090' 
0094 ' 
0095' 
0096' 
0098' 
009A' 
009E' 
00A2' 
00A3' 

00A4' 
00A5' 
00A7 ' 
OOAA' 

.OOAB' 
OOAD' 
OOBO' 
00B1' 
00B4' 
00B7 ' 
00B8' 
OOBB' 
OOBE' 
00C1' 
00C4' 
OOq' 
00C8 ' 
OOCB' 
OOCE' 
OOCF' 
0002' 
0005' 
0006' 
0009' 
OODC' 
OODF' 
00E2' 
00E5' 
00E6 ' 

00E9 ' 
00E9 ' 

ED53 0006" 
FB 
C9 
F3 
2A 0026" 
2B 
22 0026" 
2A 0024" 
7E 
23 
EB 
2A 0020" 
ED4B 001E" 
OB 
09 
ED52 
3004 
ED5B 0020" 
ED53 0024" 
FB 
C9 

78 
FE02 
02 OOOO:OA 
B7 
201E 
21 0018" 
E5 
CD 0000:09 
21 OOOA" 
71 
1100E9' 
CD OOOO:OB 
CD ODED' 
21 0012" 
CD 0000:09 
E1 
C.3 0000: OC 
21 0036" 
E5 
CD 0000:09 
21 0028" 
71 
11 0100' 
CD OOOO:OB 
CD 0111' 
21 0030" 
CD 0000:09 
E1 
C3 OOOO:OC 

0000 

• .NWAO: SDED 
EI 
RET 

• .StI: 01 
LHLD 
DCX 
SHLD 
LHLD 
MOV 
INX 
XCHG 
LHLD 
LBCD 
DCX 
DAD 
DSBC 
JRNC 
LDED 

•• NWA1: SDED 
EI 
RET 

j 
SEROUT: MOV 

CPI 
JNC 
ORA 
JRNZ 
LXI 
PUSH 
CALL 
LXI 
MOV 
LXI 
CALL 
CALL 
LXI 
CALL 
POP 
JMP 

• .S10: LXI 
PUSH 
CALL 
LXI 
MOV 
LXI 
CALL 
CALL 
LXI 
CALL 
POP 
JMP 

j 
SOOPOL: 

SOOPTR 

SlICNT 
H 
SlICNT 
S10PTR 
A,M 
H 

SlIBUF 
SlIBSZ 
B 
B 
o 
•• NWAl 
SUBUF 
S10PTR 

JUPDATE SERIAL 0 OUTPUT POINTER 
;ENABLE INTERRUPTS 
JDONE 
jDISABLE INTERRUPTS 
JGET SERIAL 1 INPUT COUNT 
jDECREMENT SERIAL 1 INPUT COUNT 
JUPDATE SERIAL 1 INPUT COUNT 
JGET SERIAL 1 OUTPUT POINTER 
JGET CHARACTER FROM BUFFER 
jINCREMENT SERIAL 1 OUTPUT POINTEl 
jSERIAL 1 OUTPUT POINTER TO DE-REI 
JGET SERIAL 1 INPUT BUFFER ADORES: 
JGET SERIAL 1 INPUT BUFFER SIZE 
jDECREMFNT INPUT BUFFER SIZE 
jCALC LAST INPUT BUFFER ADDRESS 
jBUFFER WRAP~AROUND? 
jIF NOT, CONTINUE 
JGET SERIAL 1 INPUT BUFFER ADORES: 
JUPDATE SERIAL 1 OUTPUT POINTER 
j ENABLE "INTERRU PTS 
JDONE 

A,B JGET CHANNEL NUMBER 
2 jCHANNEL NUMBER=O/l? 
OUT480' jIF NOT, CONTINUE 
A jCHANNEL NUMBER=l? 
•• 510 jIF SO. CONTINUE 
H,SOXSPH JGET SERIAL 0 OUT SEMAPHORE 
H jSAVE SERIAL 0 OUT SEMAPHORE 
WAIT' iWAIT ON MUTUAL EXCLUSION 
H,SOOCHR JGET SERIAL 0 OUTPUT CHARACTER 
M,C jSAVE OUTPUT CHARACTER 
D,SOOPOL JGET SERIAL a OUT POLL ROUTINE 
LNKPOLU JCREATE POLL ROUTINE 
SOOPR jEXECUTE POLL ROUTINE 
H,SOOSPH JGET SERIAL 0 OUT SEMAPHORE 
WAIT' jDISPATCH IF NECESSARY 
H JGET MUTUTAL EXCLUSION SEMAPHORE 
SIGNAL' jSIGNAL PROCESS AS-READY 
H,SlXSPH JGET MUTUAL EXCLUSION SEMAPHORE 
H JSAVE MUTUAL EXCLUSION SEMAPHORE 
WAIT' jWAIT ON MUTUAL EXCLUSION 
H,S10CHR JGET. SERIAL 1 OUTPUT CHARACTER 
M,C JSAVE OUTPUT CHARACTER 
D,S10POL JGET SERIAL lOUT POLL ROUTINE 
LNKPOL' JCREATE POLL ROUTINE 
S10PR jEXECUTE POLL ROUTINE 
H,S10SPH JGET SERIAL lOUT SEMAPHORE 
WAIT' jDISPATCH IF NECESSARY 
H JGET MUTUTAL EXCLUSION SEMAPHORE 
SIGNAL' iSIGNAL PROCESS AS READY 

.WORD 0 
iSERIAL O-OUTPUT POLL ROUTINE 
iSUCCESSOR LINK POINTER 
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OOEB' 0000 .WORD 0 ;PREDECESSOR LINK POINTER 
; 

OOED' DB10 SOOPR: IN SOCTRL ;GET SERIAL 0 STATUS 
OOEF' CB4F BIT TBE,A ;TRANSMIT BUFFER EMPTY? 
OOFl ' C8 RZ ;IF NOT, DONE 
00F2' 21 OOOB" LXI H,SOBR ;ELSE, GET SERIAL 0 BAUD RATE CODE 
OOFS' CB76 BIT 6,M ;CTS HANDSHAKING REQUESTED? 
Oon' 2803- JRZ •• NCTS ;IF NOT, CONTINUE 
00F9' CB7F BIT CTSN,A ;CHECK CLEAR TO SEND (NOT) STATUS 
OOFB' CO RNZ ;IF CLEAR TO SEND FALSE, DONE 
OOFC' 3A OOOA" •• NCTS: LDA SOOCHR iGET SERIAL 0 OUTPUT CHARACTER 
OOFF' D311 OUT SODATA ;OUTPUT CHARACTER 
0101' 21 00E9' LXI H,SOOPOL ;GET SERIAL 0 OUT POLL ROUTINE 
0104' CD OOOO:OD CALL UNLINKI ;UNLINK POLL ROUTINE 
0107 ' 21 0012" LXI H,SOOSPH iGET SERIAL 0 OUT SEMAPHORE 
010A' C3 OOOO:OC JMP SIGNAL' iSIGNAL PROCESS AS READY 

· , 
010D' S10POL: ;SERIAL 1 OUTPUT POLL ROUTINE 
010D' 0000 .WORD 0 ;SUCCESSOR LINK POINTER 
010F' 0000 .WORD 0 jPREDECESSOR LINK POINTER 

; 
0111' DB12 S10PR: IN SlCTRL jGET SERIAL 1 STATUS 
0113' CB4F BIT TBE,A iTRANSMIT BUFFER EMPTY? 
0115' C8 RZ ;IF NOT, DONE 
0116' 21 0029" LXI H,SlBR ;ELSE, GET SERIAL 1 BAUD RATE CODE 
0119' CB76 BIT 6,M ;CTS HANDSHAKING REQUESTED? 
011 B' 2803 JRZ •• NCTS ;IFNOT, CONTINUE 
011 D' CB7F BIT CTSNtA jCHECK CLEAR TO SEND (NOT) STATUS 
011F' CO .RNZ ;IF CLEAR TO SEND FALSE, DONE 
0120' 3A 0028" •• NCTS: LDA S10CHR ;GET SERIAL 1 OUTPUT CHARACTER 
0123' D313 OUT S1DATA iOUTPUT CHARACTER 
0125' 21 010D' LXI H,S10POL iGET SERIAL lOUT POLL ROUTINE 
0128' CD OOOO:OD CALL UNLINKI iUNLINK POLL ROUTINE 
012B" 21 0030" LXI H,S10SPH ;GET SERIAL lOUT SEMAPHORE 
012E' . C3 0000: OC JMP SIGNALI ;SIGNAL PROCESS AS READY 

· , 
0131 ' ED73 0000: OE SERISR: SSPD INTSPI ;SAVE STACK POINTER 
0135' 31.0000:0F LXI SP,INTSTKI ;SET UP AUX STACK POINTER 
0138' F5 PUSH PSW ;SAVE REGISTERS 
0139' CS PUSH B 
013A' D5 PUSH D 
013B' E5 PUSH H 
013C' CD 0150' CALL •• 501 jCHECK FOR SERIAL 0 INPUT 
013F' CD 01A6' CALL •• S11 ;CHECK FOR SERIAL 1 INPUT 
0142' CD 0000:10 CALL ISR4801 iCHECK FOR IMS 480 INPUT 
0145' El POP H jRESTORE REGISTERS 
0146' Dl POP D 
0147 ' Cl POP B 
0148' Fl POP PSW 
0149' ED7B OOOO:OE LSPD INTSP# ;RESTORE STACK POINTER 
014D' C3 0000:11 JMP ISRXITI ; CONTINUE 
0150' DB10 • .SOI: IN SOCTRL jGET SERIAL 0 STATUS 
0152' CB47 BIT RDA,A ;CHARACTER AVAILABLE 
0154' C8 RZ ;IF NOT, DONE 
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0155' 
0157' 
015A' 
015C' 
0150' 
015E' 
0160 ' 
0162' 
0164' 
0167 ' 
0168' 
016A' 
016D' 
0110 ' 
0113 ' 
0116' 
OJ19' 
0110' 
017E' 
017F' 
0181 ' 
0182' 
0186' 
0189' 
018A' 
018B' 
018C' 
018F' 
0190' 
0194' 
0195' 
0197 ' 
0199' 
0190' 
01 A 1 ' 
01A4' 
01A6' 
01A8' 
OlAA' 
01AS' 
01AD' 
01BO' 
01B2' 
01S3' 
01B4' 
01S6' 
01B8' 
01BA' 
01S0' 
01BE' 
OleO' 
01C3' 
01C6' 
01 C9' 

DS11 
21 OOOS" 
CB6E 
CO 
4F 
CB7E 
2814 
CSB9 
3A 0000:12 
B9 
200C 
2A 0004" 
22 0006" 
21 0000 
22 0008" 
2A OOOO'~ 
ED5B 0008" 
13 
fST. 
ED52 
08 
ED53 0008" 
2A 0004" 
71 
23 
EB 
2A 0000" 
2S 
ED4B 0002" 
09 
ED52 
3004 
ED5B 0002" 
ED53 0004" 
21 OOOC" 
1854 
DB12 
CB47 
C8 
DB13 
21 0029" 
CB6E 
CO 
4F 
CB7E 
2814 
CBB9 
3A 0000:12 
B9 
200C 
2A 0022" 
22 0024" 
21 0000 
22 0026" 

IN 
LXI 
SIT 
RNZ 
HOV 
BIT 
JRZ 
RES 
LDA 
CHP 
JRNZ 
LHLD 
SHLD 
LXI 
SHLD 

•• NADO: LHLD 
LDEO 
INX 
ORA 
OSSC 
RC 
SDED 
LHLD 
MOV 
INX 
XCHG 
LHLD 
DCX 
LBCD 
DAD 
OSBC 
JRNC 
LDED 

•• NWAO: SDED 
LXI 
JMPR 

•• Sl1: IN 
BIT 
RZ 
IN 
LXI 
BIT 
RNZ 
MOV 
BIT 
JRZ 
RES 
LOA 
CMP 
JRNZ 
LHLD 
SHLO 
LXI 
SHLD 

SO DATA 
H,SOBR 
5,M 

C,A 
7,M 
•• NADO 
7,C 
ATNCHRI 
C 
•• NADO 
SOIPTR 
SOOPTR 
H,O 
SOICNT 
SOIBSZ 
SOICNT 
D 
A 
o 

SOICNT 
SOIPTR 
H,C 
H 

jELSE, GET SERIAL 0 DATA CHARACTE 
JGET SERIAL 0 SAUD RATE CODE 
JINHISIT INPUT FLAG SET? 
;IF SO, DONE 
;SERIAL 0 DATA CHARACTER TO C-REG 
;ATTENTION DETECTION FLAG SET? . 
JIF NOT, CONTINUE 
jSTRIP SIGN SIT ON INPUT CHARACTE 
JGET ATTENTION CHARACTER 
jCHARACTER=ATTENTION CHARACTER? 
JIF NOT, CONTINUE 
iELSE, GET SERIAL 0 INPUT POINTER 
;RESET SERIAL 0 OUTPUT POINTER 

;SET SERIAL 0 INPUT 
iGET SERIAL 0 INPUT 
iGET SERIAL a INPUT 
JINCREMENT SERIAL 0 
jCLEAR CARRY FLAG 

COUNT=O 
BUFFER SIZE 
COUNT 
IN PUT COU NT -

;SERIAL 0 INPUT BUFFER FULL? 
JIF SO, DONE 
j ELSE, UPDATE SERIAL 0 INPUT COUN' 
JGET SERIAL 0 INPUT POINTER 
iSTORE INPUT CHARACTER IN BUFFER 
JINCREMENT INPUT POINTER 
;INPUT BUFFER POINTER TO DE-REG 

SOIBSZ JGET SERIAL 0 INPUT BUFFER SIZE 
H iDECREMENT INPUT BUFFER SIZE 
SOISUF JGET SERIAL 0 INPUT BUFFER ADORES: 
B jCALC LAST INPUT BUFFER ADDRESS 
o iSUFFER WRAP-AROUND? 
•• NWAO JIF NOT, CONTINUE 
SOISUF JGET SERIAL 0 INPUT BUFFER ADORES, 
SOIPTR jUPOATE SERIAL 0 INPUT POINTER 
H,SOISPH JGET SERIAL 0 INPUT SEMAPHORE 
•• X JCONTINUE 
S1CTRL JGET SERIAL 1 STATUS 
RDA,A JCHARACTER AVAILABLE 

SlDATA 
H,SlBR 
5,M 

C,A 
7,M 
•• NAD1 
7,C 
ATNCHR' 
C 
•• NADl 
S1IPTR 
S10PTR 
H,O 
SlIGNT 

JIF NOT, DONE 
;ELSE, GET SERIAL 1 DATA CHARACTE 
JGET SERIAL 1 BAUD RATE CODE 
JINHIBIT INPUT FLAG SET? 
; IF SO, DONE 
jSERIAL 1 DATA CHARACTER TO C-REG 
JATTENTION DETECTION FLAG SET? 
IF NOT, CONTINUE 
STRIP SIGN BIT ON INPUT CHARACTE 
GET ATTENTION CHARACTER 
CHARACTER=ATTENTION CHARACTER? 
IF NOT, CONTINUE 
ELSE, GET SERIAL 1 INPUT POINTER 
RESET SERIAL 1 OUTPUT POINTER 

;SET SERIAL 1 INPUT COUNT=O 
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01 CC' 
01CF' 
0103' 
0104' 
0105' 
0101 ' 
0108' 
o lDC' 
01DF' 
01 EO' 
01 El ' 
01 E2' 
01E5' 
01 E6' 
OlEA' 
01 EB' 
OlEO' 
01EF' 
01F3' 
01F7 ' 
01FA' 
01FB' 
01FC' 
01FD' 

0200' 
0201' 
0203' 
0206' 
0209' 
020A' 
020C' 
020F' 
0210' 
0213' 
0214' 

. 0215' 
0217 ' 
0219 ' 
021 B' 
0210' 
621F' 
0221' 
0223' 
0225' 

0226 ' 
0227' 
0229' 
022A' 
022B' 
0220' 
0230' 
0231 ' 

2A 001E" 
ED5B 0026" 
13 
B7 
ED52 
08 
ED53 0026" 
2A 0022" 
71 
23 
EB 
2A 001E" 
2B 
ED48 0020" 
09 
ED52 
3004 
EDSB 0020" 
EDS3 0022" 
21 002A" 
7E 
B7 
C8 
C3 OQOO:OC 

78 
FE02 
D2 0000:13 
21 OOOB" 
B7 
2803 
21 0029" 
71 
CD 0226' 
78 
B7 
3E36 
OE14 
2804 
3£16 
OE15 
D317 
ED59 
ED51 
C9 

79 
E60F 
87 
SF 
1600 
21 0000:14 
19 
5E 

•• NAD1: LHLD 
LDED 
INX 
ORA 
DSBC 
RC 
SDED 
LHLD 
MOV 
INX 
XCHG 
LHLD 
DCX 
LBCD 
DAD 
DSBC 
JRNC 
LDED 

•• NWA1: SDED 
LXI 

• .X: MOV 

· , SERSBR: 

• • COMl : 

•• COM2: 

· , 

ORA 
RZ 
JMP 

MOV 
CPI 
JNC 
LXI 
ORA 
JRZ 
LXI 
MOV 
CALL 
MOV 
ORA 
MVI 
MVI 
JRZ 
MVI 
MVI 
OUT 
OUTP 
OUTP 
RET 

GETBTV: : MOV 
ANI 
ADD 
MOV 
MVI 
LXI 
DAD 
MOV 

SlIBSZ 
SlICNT 
D 
A 
o 
Sl ICNT 
S1IPTR 
M,C 
H 

iGET SERIAL 1 INPUT 
iGET SERIAL 1 INPUT 
iINCREMENT SERIAL 1 
iCLEAR CARRY FLAG 

BUFFER SIZE 
COUNT 
INPUT COUNT 

iSERIAL 1 INPUT BUFFER FULL? 
i IF SO, DONE . 
iELSE, UPDATE SERIAL 1 INPUT COUNT 
;GET SERIAL 1 INPUT POINTER 
iSTORE INPUT CHARACTER IN BUFFER 
iINCREMENT INPUT POINTER 
iINPUT BUFFER POINTER TO DE-REG 

SlIBSZ iGET SERIAL 1 INPUT BUFFER SIZE 
H iDECREMENT INPUT BUFFER SIZE 
SlIBUF iGET SERIAL 1 INPUT BUFFER ADDRESS 
B i CALC LAST INPUT BUFFER ADDRESS 
D iBUFFER WRAP-AROUND? 
•• NWA1 iIF NOT, CONTINUE 
SlIBUF iGET SERIAL 1 INPUT BUFFER ADDRESS 
SlIPTR iUPDATE SERIAL 1 INPUT POINTER 
H,S1ISPH iGET SERIAL 1 INPUT SEMAPHORE 
A,M iGET SEMAPHORE COUNT 
A ;SEMAPHORE COUNT~O? 

iIF SO, DONE 
SIGNALI iELSE, SIGNAL PROCESS AS READY 

A,B 
2 
SBR480il 
H,SOBR 
A 
•• COMl 
H,SlBR 
H,C 
GETBTV 
A,B 
A 
A,TOCHD 
C,TIHO 
•• COM2 
A,T1CMD 
C,TIMl 
TIMCTL 
E 
o 

iGET CHANNEL NUMBER 
i CHAN'NEL NUMBER=O/ 1? 
iIF NOT, CONTINUE 
iELSE, GET SERIAL 0 BAUD RATE CODE 
i CHANNEL NUMBER=O? 
iIF SO, CONTINUE 
iELSE, GET SERIAL 1 -BAUD RATE CODE 
iSAVE BAUD RATE CODE 
iGET BAUD RATE TIMER VALUE 
iGET CHANNEL NUMBER 
iCHANNEL NUHBER=O? 
iGET TIMER 0 COMMAND 
iGET TIMER 0 DATA REGISTER 
iIF CHANNEL NUMBER=O, CONTINUE 
iELSE, GET TIMER 1 COMMAND 
iGET TIMER 1 DATA REGISTER 
iSELECT TIMER 
iOUTPUT LSB OF TIMER VALUE 
iOUTPUT MSB OF TIMER VALUE 
i DONE 

A,C ;GET REQUESTED BAUD RATE CODE 
OFH ;EXTRACT RELEVANT BITS 
A iX2 
E,A iTO E-REG 
0,0 ;MAKE IT DOUBLE LENGTH 
H,BRTBLD ;GET BAUD RATE TABLE 
o ;INDEX INTO TABLE 
E,M ~GET TIMER VALUE 
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0232' 23 
0233' 56 
0234' C9 

0235' 
0236' 
0238' 
023B' 
023E' 
023F' 
0241' 
0244' 
0245' 

0246' 
0247' 
0249 ' 
·024C' 
024D' 
0250' 

·0252 ' 
0254' 
0256' 
0258' 
025A' 
025C' 
025E' 
0260' 
0262' 
0264' 
0267' 
0269' 

026A' 
0268' 
026D' 
0270' 
0271' 
027 3' 
0275' 
0271' 
0279' 
027B' 

027C' 
o27E' 

021F' 
0281' 

0282' 
0284' 

78 
FE02 
D2 0000:15 

. 21 OOOB" 
B7 
2803 
21 0029· 
7E 
cg 

78 
FE02 
D2 0000:16 
B7 
3A 003C" 
200A 
CBBF 
CB79 

·200C 
CBFF 
1808 
CBA7 
CB19 
2002 
CBE7 
32 003C" 
0318 
cg 

18 
FE02 
02 0000: 17 
I;T 
OB12 
2802 
OB12 
E680 
EE80 
cg 

031C 
cg 

0310 
cg 

DB1E 
cg 

· , 
INX 

. MOV 
RET 

SERRBR: MOV 
CPI 
JNC 
LXI 
ORA 
JRZ 
LXI 

•• COM: MOV 
RET · , SERSMC: MOV 
CPI 
JNC· 
ORA 
LOA 
JRNZ 
RES 
BIT 
JRNZ 
SET 
JMPR 

•• CH1: RES 
BIT 
JRNZ 
SET 

•• COM: STA 
OUT 
RET 

· , 
SERRMC: MOV 

CPI 
JNC 
ORA 
IN 
JRZ 
IN 

•• COM: ANI 
XRI 
RET 

; 
POOUT:: OUT 

RET 
; 
Pl0UT:: OUT 

RET 
; 
P2IN:: IN 

RET 
· , 
.END 

H 
D,M 

A,B 
2 
RBR480# 
H,SOBR 
A 
•• COH 
H,SlBR 
A,M 

;DONE 

;GET CHANNEL NUMBER 
;CHANNEL NUMBER=O/l? 
;IF NOT, CONTINUE 
; ELSE, GET SERIAL a BAUD RATE COD, 
jCHANNEL NUMBER=O? 
;IF SO, CONTINUE 
; ELSE, GET SERIAL 1 BAUD RATE COOl 
;GET CURRENT BAUD RATE CODE 
jt'ONE 

A,B ;GET CHANNEL NUMBER 
2 ;CHANNEL NUMBER=O/l? 
SMC4801 JIF NOT, CONTINUE 
A jCHANNEL NUMBER=O? 
INTMSK ;GET INT MASK 
•• CHl ; IF CHANNEL NUMBER NOT=O, CONTINUI 
SORTSN. A ; CLEAR SERIAL 0 REQ TO SEND {NO' 
7,C iSERIAL 0 REQ TO SEND TO BE ON? 
•• COM ;IF SO, CONTINUE 
SORTSN,A JELSE, SET SERIAL 0 RTS (NOT) 
•• COM ; CONTINUE 
SlRTSN,A ;CLEAR SERIAL 1 REQ TO SEND (NO~ 
7,C ;SERIAL 1 REQ TO SEND TO BE ON? 
•• COH ;IF SO, CONTINUE 
SlRTSN.A JELSE, SET SERIAL 1 RTS (NOT) 
INTMSK iUPDATE INT MASK 
SINTE iSET SERIAL 1 REQUEST TO SEND 

JDONE 

A,B 
2 
RMC480# 
A 
S1CTRL 
•• COM 
S1CTRL 
l<CTSN 
l<CTSN 

JGET CHANNEL NUMBER 
jCHANNEL NUMBER=O/l? 
JIF NOT, CONTINUE 
iCHANNEL NUMBER=O? 
iGET SERIAL a STA~US 
;IF CHANNEL NUMBER=O, CONTINUE 
JELSE, GET SERIAL 1 STATUS 
jEXTRACT CLEAR TO SEND (NOT) 
jCOMPLIMENT IT 
JDONE 

PODATA jOUTPUT BYTE TO PARALLEL 0 
JDONE 

P1DATA ;OUTPUT BYTE TO PARALLEL 1 
JDONE 

P2DATA jINPUT BYTE FROM PARALLEL 2 
JDONE 
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OOEO 

OOEO 
OOEl 
00E2 
00E3 
00E4 
00E5 
00E6 

00E8 
00E9 
OOEA 
OOEB 
OOEC 
OOED 
OOEE 

OOFO 
OOFl 
00F2 
00F3 
00F4 
00F5 
00F6 

00F8 
00F9 
OOFA 
OOFB 
OOFC 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • 
• This module is called by SPD442, and handles the • 

* 
* 
* • 

• four serial ports on the IMS 480 four-port serial 
• board. Input is handled on an interrupt-driven 
• basis and buffered via a circular buffer. Output 
• is handled on a polled basis and not buffered. • , 

• • , • • •••••••••••••••••••••••••••••••••••••••••••••••••••••• ** 

COPYRIGHT (C) 1982, SOFTWARE 2000, INC. 

AUTHORS: RONALD E. RAIKES 
MICHAEL D. BUSCH 

VERSION: EXAMPLE 
· , 
.IDENT SER480 
· , .INSERT DREQUATE 
; 
IOBASE 
; 
S2DATA 
S2IER 
S2IIDR 
S2LCR 
S2MCR 
S2LSR 
S2MSR 
· , S3DATA 
S3IER 
S3IIDR 
S3LCR 
S3MCR 
S3LSR 
S3MSR 
; 
S4DATA 
.S4IER 
S4IIDR 
S4LCR 
S4MCR 
S4LSR 
S4MSR 
i 
S5DATA 
S5IER 
S5IIDR 
S5LCR 
S5MCR 

= OEOH 

= IOBASE+OOH 
= IOBASE+01 H 
= IOBASE+02H 
= IOBASE+03H 
= IOBASE+04H 
= IOBASE+05H· 
= IOBASE+06H 

= IOBASE+08H 
= IOBASE+09H 
= IOBASE+OAH 
= IOBASE+OBH 
= IOBASE+OCH 
= IOBASE+ODH 
= IOBAS E+O EH 

= IOBAS E+ 1 OH 
= IOBASE+11H 
= IOBASE+ 12H 
= IOBAS E+ 13H 
= IOBAS E+ 1 4H 
= IOBASE+15H 
= IOBASE+16H 

= IOBASE+18H 
= IOBASE+19H 
= IOBASE+1AH 
= IOBASE+ 1 BH 
= IOBASE+1CH 

iMODULE ID 

jDRIVER SYMBOLIC EQUIVALENCES 

i I/O PORT BASE 

iSERIAL 2 DATA REGISTER 
. ;SERIAL 2 INTERRUPT.ENABLE REGISTE 

iSERIAL 2 INTERRUPT ID REGISTER 
jSERIAL 2 LINE CONTROL REGISTER 
iSERIAL 2 MODEM CONTROL REGISTER 
jSERIAL 2 LINE STATUS REGISTER 
iSERIAL 2 MODEM STATUS REGISTER 

iSERIAL 3 DATA REGISTER 
iSERIAL 3 INTERRUPT ENABLE REGISTE 
iSERIAL 3 INTERRUPT ID REGISTER 
iSERIAL 3 LINE CONTROL REGISTER 
iSERIAL 3 MODEM CONTROL REGISTER 
iSERIAL 3 LINE STATUS REGISTER 
iSERIAL 3 MODEM STATUS REGISTER 

iSERIAL 4 DATA REGISTER 
;SERIAL 4 INTERRUPT ENABLE REGISTE 
iSERIAL 4 INTERRUPT ID REGISTER 
iSERIAL 4 LINE CONTROL REGISTER 
iSERIAL 4 MODEM CONTROL REGISTER 
iSERIAL 4 LINE STATUS REGISTER 
iSERIAL 4 MODEM STATUS REGISTER 

iSERIAL 5 DATA REGISTER 
iSERIAL 5 INTERRUPT ENABLE REGISTE 
iSERIAL 5 INTERRUPT ID REGISTER 
iSERIAL 5 LINE CONTROL REGISTER 
iSERIAL 5 MODEM CONTROL REGISTER 
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OOFD 
OOFE 

0001 
0003 
0003 

0000 
0005 
0004 

0000" 

0000" 
0002" 
0004" 
0006" 
0008" 
OOOA" . 
OOOB" 

OOOC" 
OOOC" 
OOOE" 
0010" 

0012" 
0014" 
0016" 

0018" 
001A" 
001C" 

001E" 
0020" 
0022" 
0024" 
0026" 
0028" 
0029" 

002A" 
002C" 
002E" 

0030" 
0032" 
0034" 

0010 
0000 
0000 
0000 
0000 
00 
00 

0000 
OOOE" 
OOOE" 

0000 
0014" 
0014" 

0001 
001A" 
DOH" 

0010 
0000 
0000 
0000 
0000 
00 
00 

0000 
002C" 
002C" 

0000 
0032" 
0032" 

S5LSR 
S5MSR 
• , 
IERCW 
LCRCW 
MCRCW 
; 
RDA 
TBE 
CTS 

= IOBAS E+ 1 DH 
= IOBASE+1 EH 

= 01H 
= 03H 
- 03H 

= a 
= 5 
= 4 

;SERIAL 5 LINE STATUS REGISTER 
jSERIAL 5 MODEM STATUS REGISTER 

JINT ENABLE REGISTER CONTROL WORD 
jLINE CONTROL REGISTER CONTROL 'WO 
jMODEM CONTROL REGISTER CTRL WORD 

jRECEIVED DATA AVAILABLE BIT 
;TRANSMIT BUFFER EMPTY BIT 
jCLEAR TO SEND BIT 

.LOC .DATA.# jLOCATE IN DATA AREA 
· , 
S2IBSZ: :. WORD 
S2IBUF: .WORD 
S2IPTR: • WORD 
S20PTR: .• WORD 
S2ICNT: • WORD 
S20CHR: .BYTE 
S2BR: .BYTE 
; 
S2ISPH: 

.WORD 
• .S2IH: .WORD 

.WORD 

S20SPH: • WORD 
•• S20H: .WORD 

.WORD 

S2XSPH: • WORD 
•• S2XH: .WORD 

.WORD 
; 
S3IBSZ: : • WORD 
S31BUF: 
S3IPTR: 
S30PTR: 
S3ICNT: 
S30CHR: 
S3BR: 

.WORD 

.WORD 

.WORD 
• WORD 
.BYTE 
.BYTE 

S3ISPH: • WORD 
• • S 3 IH : • WO RD 

.WORD 

S30SPH: • WORD 
• • S 3 OH : • WO RD 

.WORD 

16 
a 
a 
a 
a 
a 
a 

a 
•• S2IH 
• .S2IH 

a 
• .S20H 
•• S20H 

1 
•• S2XH 
• .S2XH 

16 
a 
o 
a 
a 
a 
a 

a 
•• S31H 
• .S31H 

a 
•• S30H 
• .S30H 

jSERIAL 2 INPUT BUFFER SIZE 
;SERIAL 2 INPUT BUFFER ADDRESS 
;SERIAL 2 INPUT POINTER 
iSERIAL 2 OUTPUT POINTER 
iSERIAL 2 INPUT COUNT 
iSERIAL 2 OUTPUT CHARACTER 
;SERIAL 2 BAUD RATE CODE 

iSERIAL 2 INPUT SEMAPHORE 
;SEMAPHORE COUNT 
jSEMAPNORE PID HEAD 

;SERIAL 2 OUTPUT SEMAPHORE 
iSEMAPHORE COUNT 
;SEMAPHORE.P/D HEAD 

;SERIAL 2 OUTPUT SEMAPHORE 
jSEMAPHORE COUNT 
jSEMAPHORE PID HEAD 

jSERIAL 3 INPUT BUFFER SIZE 
jSERIAL 3 INPUT BUFFER ADDRESS 
iSERIAL 3 INPUT POINTER 
iSERIAL 3 OUTPUT POINTER 
iSER1AL 3 INPUT COUNT 
iSER1AL 3 OUTPUT CHARACTER 
jSERIAL 3 BAUD RATE CODE 

;SERIAL 3 INPUT SEMAPHORE 
iSEMAPHORE COUNT 
jSEMAPHORE PID HEAD 

;SERIAL 3 OUTPUT SEMAPHORE 
jSEMAPHORE COUNT 
jSEMAPHORE PID HEAD 
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0036" 
0038" 
003A" 

003C" 
003E" 
0040" 
0042" 
0044" 
0046" 
0047" 

004g" 
0048" 
004A" 
004C" 

004E" 
0050" 
0052" 

0054" 
0056" 
0058" 

005A" 
005C"· 
005E" 
0060" 
0062" 
006L!" 
0065" 

0066" 
0068" 
006A" 

006C" 
006E" 
0070" 

0072" 
0074" 
0076" 

OOOO:OL! 

0001 
0038" 
0038" 

0010 
0000 
0000 
0000 
0000 
00 
00 

0000 
004A" 
004A" 

0000 
0050" 
0050" 

0001 
0056" 
0056" 

0010 
0000 
0000 
0000 
0000 
00 
00 

0000 
0068" 
0068" 

0000 
006E" 
006E" 

0001 
0014" 
0074" 

S3XSPH: • WORD 
• .S3XH: • WORD 

.WORD 
; 
S4IBSZ: : • WORD 
S4IBUF: 
S4IPTR: 
S40PTR: 
S4ICNT: 
S40CHR: 
S4BR: 
· , 
S4ISPH: 

.WORD 

.WORD 

.WORD 

.WORD 

.BYTE 

.BYTE 

.WORD 
• • S4 IH: • WO RD 

.WORD 

S40SPH: • WORD 
•• S40H: .WORD 

.WORD 

S4XSPH: • WORD 
• • S4XH: • WORD 

.WORD 
; 
S5 IBSZ: : • WORD 
S5IBUF: .WORD 
S5 J; PTR: • WORD 
S50PTR: .• WORD 
S5ICNT: • WORD 
S50CHR: .BYTE 
S5BR: .BYTE 

S5ISPH: • WORD 
•• S5IH: .WORD 

.WORD 

S50SPH: • WORD 
• .S50H: .WORD 

.WORD 

S5XSPH: • WORD 
• • S5XH: • WORD 

.WORD 

.LOC 

1 
•• S3XH 
• .S3XH 

16 
o 
o 
o 
o 
o 
o 

o 
• .S4IH 
• .S4IH 

o 
• .S40H 
•• S40H 

1 
• .S4XH 
•• S4XH 

16 
o 
o 
o 
o 
o 
o 

o 
• .S5IH 
• .S5IH 

o 
• .S50H 
• .S50H 

1 
• .S5XH 
•• S5XH 

;SERIAL 3 OUTPUT SEMAPHORE 
;SEHAPHORE COUNT 
jSEMAPHORE P/D HEAD 

jSERIAL 4 INPUT BUFFER SIZE 
jSERIAL 4 INPUT BUFFER ADDRESS 
jSERIAL 4 INPUT POINTER 
jSERIAL 4 OUTPUT POINTER 
;SERIAL 4 INPUT COUNT 
;SERIAL 4 OUTPUT CHARACTER 
jSERIAL 4 BAUD RATE CODE 

;SERI~ 4 INPUT SEMAPHORE 
jSEMAPHORE COUNT 
;SEMAPHORE PID HEAD 

;SERIAL 4 OUTPUT SEMAPHORE 
;SEMAPHORE COUNT 
jSEMAPHORE PID HEAD 

;SERIAL 4 OUTPUT SEMAPHORE 
;SEHAPHORE COUNT 
jSEMAPHORE PID HEAD 

jSERIAL 5 INPUT BUFFER SIZE 
jSERIAL 5 INPUT BUFFER ADDRESS 
jSERIAL 5 INPUT POINTER 
jSERIAL 5 OUTPUT POINTER 
jSERIAL 5 INPUT COUNT 
;SERIAL 5 OUTPUT CHARACTER 
;SERIAL 5 BAUD RATE CODE 

jSERIAL 5 INPUT SEMAPHORE 
jSEMAPHORE COUNT 
jSEMAPHORE PID HEAD 

jSERIAL 5 OUTPUT SEMAPHORE 
;SEMAPHORE COUNT 
jSEMAPHORE PID HEAD 

jSERIAL 5 OUTPUT SEMAPHORE 
jSEMAPHORE COUNT 
;SEMAPHORE PID HEAD 

.INIT.# jLOCATE IN INITIALIZATION AREA 
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0000:014 3E03 NIT48o: :MVI A, LCRCW JGET LINE CONTROL REGISTER VALUE 
0002:04 D3E3 OUT S2LCR ;SET LINE CONTROL REGISTER 0 
0004:04 D3EB OUT S3LCR iSET LINE CONTROL REGISTER 1 
0006:04 D3F3 OUT S4LCR ;SET LINE CONTROL REGISTER 2 
0008:04 D3FB OUT S5LCR iSET LINE CONTROL REGISTER 3 
000A:04 3E03 MVI A,MCRCW ;GET MODEM CONTROL REGISTER VALU] 
OOOC:04 D3E4 OUT S2MCR JSET MODEM CONTROL REGISTER 0 
000E:04 D3EC OUT S3MCR JSET MODEM CONTROL REGISTER 1 
0010:04 D3F4 OUT S4MCR JSET MODEM CONTROL REGISTER 2 
0012:04 D3FC OUT S5MCR JSET MODEM CONTROL REGISTER 3 
0014:04 3EOl MVI A,IERCW JGET INT ENABLE REGISTER VALUE 
0016:04 D3E1 OUT S2IER iSET INT ENABLE REGISTER 0 
0018:04 D3E9 OUT S3IER JSET INT ENABLE REGISTER 1 
001A:04 D3Fl OUT S4IER iSET INT ENABLE REG1STER 2 
001C:04 D3F9 OUT S5tER iSET INT ENABLE REGISTER 3 
001E:04 2A 0000" LHLD S2IBSZ jGET SERIAL 2 INPUT BUFFER SIZE 
0021:04 CD .0000:05 CALL ALLOe, jALLOCATE PACKET FOR SERIAL BUFFI 
0024:G4 22 0002" SHLD S2IBUF JSAVE SERIAL 2 INPUT BUFFER ADDRI 
0027:04 22 0004" SHLD S2IPTR JSET SERIAL 2 INPUT POINTER 
002A:04 22 0006" SHLD S20PTR JSET SERIAL 2 OUTPUT POINTER 
002D:04 2A 001E" LHLD S3IBSZ j.GET SERIAL 3 INPUT BUFFER SIZE 
0030:04 CD 0000:05 CALL ALLOC' jALLOCATE PACKET FOR SERIAL BUFFI 
0033:04 22 0020" SHLD S3IBUF iSAVE SERIAL 3 INPUT BUFFER ADORI 
0036:04 22 0022" SHLD S3IPTR is£T SERIAL 3 INPUT POINTER 
0039:04 22 0024" SHLD S30PTR ;SET SERIAL 3 OUTPUT POINTER 
003C:04 2A 003C" LHLD S4IBSZ JGET SERIAL 4 INPUT BUFFER SIZE 
003F:04 CD 0000:05 CALL ALLOC' jALLOCATE PACKET FOR SERIAL BUFFI 
0042:04 22 003E" SHLD S4IBUF JSAVE SERIAL 4 INPUT BUFFER ADDRI 
0045:04 22 0040" SHLD S4IPTR JSET SERIAL 4 INPUT POINTER 
0048:04 22 0042" SHLD S40PTR JSET SERIAL 4 OUTPUT POINTER 
004B:04 2A 005A" LHLD S5IBSZ jGET SERIAL 5 INPUT BUFFER SIZE 
004E:04 CD 0000:05 CALL ALLOe, jALLOCATE PACKET FOR SERIAL BUFFI 
0051:04 22 005C" SHLD S5IBUF JSAVE SERIAL 5 INPU~ BUFFER ADORI 
0054:04 22 005E" SHLD S5IPTR JSET SERIAL 5 INPUT POINTER 
0057:04 22 0060" SHLD S50PTR JSET SERIAL 5 OUTPUT POINTER 
a05A :04 C9 RET JDONE 

0000' .LOC .PROG.R jLOCATE IN PROGRAM-AREA . , 
0000' 78 ST480: : MOV A,B jGET CHANNEL NUMBER 
0001' 0602 SUI 2 jCHANNEL NUMBER=2? 
0003 ' 2808 JRZ • .3T2 jIF SO, CONTINUE 
0005' 3D OCR A jCHANNEL NUMBER=3? 
0006' 280E JRZ • .ST3 jIF SO, CONTINUE 
0008' 3D OCR A jCHANNEL NUMBER=4? 
0009' 2814 JRZ • .3T4 jIF 30, CONTINUE 
OOOB' 181B JMPR • .3T5 jCONTINUE 

j 
0000' ED5B 0008" •• ST2: LDED S2ICNT JGET SERIAL 2 INPUT BUFFER COUNT 
0011 ' 2A 0006" LHLD 320PTR jGET SERIAL 2 OUTPUT POINTER 
001L1' 1819 JMPR •• COM jCONTINUE 
0016' ED5B 0026" •• ST3: LDED S3ICNT . JGET SERIAL 3 INPUT BUFFER COUNT 
001A' 2A 0024" LHLD S30PTR JGET SERIAL 3 OUTPUT POINTER 
0010' 1810 JMPR •• COM jCONTINUE 
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001F' 
0023' 
0026' 
0028' 
002C' 
002F' 
0030' 
0031' 
0032' 
0034' 
0035' 

0036' 
0039' 
003A' 
003C' 
003D' 
0040' 
0042' 
0044' 
0047' 
0048' 
004A' 
004D' 
004E' 
0050' 

0053' 
0056' 
0058' 
0059' 
005B' 
005D' 
005E' 
0060' 
0061' 
0063' 

0065' 
0066' 
0069' 
006A' 
006D' 
0070 ' 
0071' 
0072' 
0073' 
0076' 
007 A' 
007B' 
007C' 
007E' 
0080' 
0084' 

ED5B 0044" 
2A 0042" 
1807 
ED5B 0062" 
2A 0060" 
7A 
B3 
C8 
3EFF-
4E 
C9 

CD 0000' 
B7 
201C 
78 
21 OOOC" 
D602 
280F 
21 002A" 
3D 
2809. 
21 0048" 
3D 
2803 . 
21 0066" 

CD 0000:06 
18DE 
78 
D602 
2808 
3D 
282A 
3D 
284C 
186F 

F3 
2A 0008" 
2B 
22 0008" 
2A 0006 1t 

7E 
23 
EB 
2A 00021t 

ED4B 0000" 
OB 
09 
ED52 
3004 
ED5B 0002" 
ED53 0006" 

•• ST4: 

• .ST5: 

• .COM: 

; 

LDED 
LHLD 
JMPR 
LDED 
LHLD 
MOV 
ORA 
RZ 
MVI 
MOV 
RET 

IN480:: CALL 
ORA 
JRNZ 
MOV 
LXI 
SUI 
JRZ 
LXI 
DCR 
JRZ 
LXI 
DCR 

; 

JRZ 
LXI 

• .INC: CALL 
JMPR 

• .SIN: MOV 
SUI 
JRZ 
DCR 
JRZ 
DCR 
JRZ 
JMPR 

· , 
•• IN2: DI 

LHLD 
DCX 
SHLD 
LHLD 
MOV 
INX 
XCHG 
LHLD 
LBCD 
DCX 
DAD 
DSBC 
JRNC 
LDED 

•• NWA2: SDED 

S4ICNT 
S40PTR 
•• COM 
S5ICNT 
S50PTR 
A,D 
E 

A,OFFH 
C,M 

;GET SERIAL 4 INPUT BUFFER COUNT 
;GET SERIAL 4 OUTPUT POINTER 
; CONTINUE 
;GET SERIAL 5 INPUT BUFFER COUNT 
;GET SERIAL 5 OUTPUT POINTER 

;SERIAL INPUT BUFFER COUNT=O? 
;IF SO, DONE 
;ELSE, SET RETURN CODE=OFFH 
;GET SERIAL INPUT CHARACTER 
;DONE 

ST480 ;GET SERIAL STATUS 
A ;CHARACTER AVAILABLE? 
•• SIN ;IF SO, CONTINUE 
A,B jELSE, GET CHANNEL NUMBER 
H,S2ISPH ;GET SERIAL 2 INPUT SEMAPHORE 
2 ;CHANNEL NUMBER=2? 
•• INC ;IF SO, CONTINUE 
H,S3ISPH ;GET SERIAL 3 INPUT SEMAPHORE 
A ;CHANNEL NUMBER=3? 
..INC ;IF SO, CONTINUE 
H,S4ISPH ;GET SERIAL 4 INPUT SEMAPHORE 
A ; CH.ANNEL NUMBER=4? 
..INC ;IF SO, CONTINUE 
H,S5ISPH ;GET SERIAL 5 INPUT SEMAPHORE 

WAITI 
IN480 
A,B 
2 
•• IN2 
A 
•• IN3 
A 
•• IN4 
•• IN5 

S2ICNT 
H 
S2ICNT 
S20PTR 
A,M 
H 

S2IBUF 
S2IBSZ 
B 
B 
D 
•• NWA2 
S2IBUF 
S20PTR 

;WAIT FOR INPUT CHARACTER 
; CONTINUE 
;GET CHANNEL NUMBER 
;CHANNEL NUMBER=2? 
;IF SO, CONTINUE 
;CHANNEL NUMBER=3? 
;IF SO, CONTINUE 
;CHANNEL NUMBER=4? 
;IF SO, CONTINUE 
jELSE, CONTINUE 

;DISABLE INTERRUPTS 
;GET SERIAL 2 INPUT COUNT 
;DECREMENT SERIAL 2 INPUT COUNT 
;UPDATE SERIAL 2 INPUT COUNT 
;GET SERIAL 2 OUTPUT POINTER 
;GET CHARACTER FROM BUFFER 
;INCREMENT SERIAL 2 OUTPUT POINTER 
;SERIAL 2 OUTPUT POINTER TO DE-REG 
;GET SERIAL 2 INPUT BUFFER ADDRESS 
;GET SERIAL 2 INPUT BUFFER SIZE 
;DECREMENT INPUT BUFFER SIZE 
jCALC LAST INPUT BUFFER ADDRESS 
;BUFFER WRAP-AROUND? 
;IF NOT, CONTINUE 
;GET SERIAL 2 INPUT BUFFER ADDRESS 
;UPDATE SERIAL 2 OUTPUT POINTER 
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0088' FB EI jENABLE INTERRUPTS 
0089' C9 RET JDONE 

j 
008A' F3 •• IN3: D1 jDISABLE INTERRUPTS 
008B' 2A 0026" LHLD S3ICNT JGET SERIAL 3 INPUT COUNT 
006E' 2B DCX H jDECREMENT SERIAL 3 INPUT COUNT 
008F' 22 0026" SHLD S3ICNT JUPDATE SERIAL 3 INPUT COUNT 
0092' 2A 0024" LHLD S30PTR JGET SERIAL 3 OUTPUT POINTER 
0095' 7E MOV A,M JGET CHARACTER FROM BUFFER 
0096' 23 INX H jINCREMENT SERIAL 3 OUTPUT POINTE 
0097 ' ED XCHG jSERIAL 3.0UTPUT POINTER TO DE-RE 
0098' 2A 0020" LHLD S3IBUF JGET SERIAL 3 INPUT BUFFER ADORES 
009B' ED4B 001E" LBCD S3JBSZ JGET SERIAL 3 INPUT BUFFER SIZE 
009F' OB DCX B jDECREMENT INPUT BUFFER SIZE 
OOAO' 09 DAD B jCALC LAST INPUT BUFFER ADDRESS 
00A1' ED52 DSBC D jBUFFER WRAP-AROUND? 
00A3' 3004 JRNC •• NWA3 jIF NOT, CONTINUE 
00A5' ED5B 0020" LDED S3IBUF JGET SERIAL 3 INPUT BUFFER ADORES 

. 00A9' ED53 0024" •• NWA3: SDED S30PTR ;UPDATE SERIAL 3 OUTPUT POINTER 
OOAD' FB EI ;ENABLE INTERRUPTS 
OOAE' C9 RET JDONE . , 
a OAF-' F3 •• IN4: DI ;DISABLE INTERRUPTS 
OOBO' 2A 0044" LHLD S4ICNT JGET SERIAL 4 INPUT COUNT 
00B3' 2B DCX H jDECREMENT SERIAL 4 INPUT COUNT 
00B4' 22 0044" SHLD S4ICNT JUPDATE SERIAL 4 INPUT COUNT 
0087 ' 2A 0042" LHLD S40PTR ;GET SERIAL 4 OUTPUT POINTER 
OOBA'- 7E MOV A,M ;GET CHARACTER FROM BUFFER 
OOBB' 23 INX H ;lNCREMENT ·SERIAL 4 OUTPUT POINTE 
OOBC' EB XCHG jSERIAL 4 OUTPUT POINTER TO DE-RE 
OOBD' 2A 003E" LHLD S4IBUF ;GET SERIAL 4 INPUT BUFFER ADDRES 
OOCO' E.D4B 003C" LBCD S4IBSZ ;GET SERIAL 4 INPUT BUFFER SIZE 
OOC4' OB DCX B ;DECREMENT INPUT BUFFER SIZE 
00C5' 09 DAD B jCALC LAST INPUT BUrFER ADDRESS 
00C6' ED52 DSBC D ;BUFFER WRAP-AROUND? 
oocs' 3004 JRNC •• NWA4 jIF NOT, CONTINUE 
OOCA' ED5B 003E" LDED S4IBUF ;GET SERIAL 4 INPUT BUFFER ADDRES 
OOCE' ED53 0042" •• NWA4 : SDED S40PTI jUPDATE SERIAL 4 OUTPUT POINTER 
0002' FB EI j ENABLE INTERRU PTS--
00D3' C9 RET ;DONE 

j 
00D4' F3 •• IN5: DI jDISABLE INTERRUPTS 
00D5' 2A 0062" LHLD S5ICNT ;GET SERIAL 5 INPUT COUNT 
0008' 2B OCX H ;DECREMENT SERIAL 5 INPUT COUNT 
0009 ' 22 0062" SHLD S5ICNT JUPDATE SERIAL 5 INPUT COUNT 
OOOC' 2A 0060" LHLD S50PTR JGET SERIAL 5 OUTPUT POINTER 
OODF' 7E MOV A,M JGET CHARACTER FROM BUFFER 
OOEO' 23 INX H ;INCREMENT SERIAL 5 OUTPUT POINTE 
00E1' EB XCHG jSERIAL 5 OUTPUT POINTER TO OE-RE 
00E2' 2A 005C" LHLD S5IBUF JGET SERIAL 5 INPUT BUFFER ADDRES 
00E5' E04B 005A" LBCD S5IBSZ JGET SERIAL 5 INPUT BUFFER SIZE 
00E9' OB DCX B JDECREMENT INPUT BUFFER SIZE 
OOEA' 09 DAD B jCALC LAST INPUT BUFFER ADDRESS 
OOEB' £D52 OSBC D jBUFFER WRAP-AROUND? 
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OOED' 3004 JRNC • • NWA5 jIF NOT, CONTINUE 
OOEF' ED5B 005C" LDED S5IBUF JGET SERIAL 5 INPUT BUFFER ADDRESS 
00F3' ED53 0060" • • NWA5 : SDED S50PTR jUPDATE SERIAL 5 OUTPUT POINTER 
00F7 ' FB EI ;ENABLE INTERRUPTS 
00F8' C9 RET ;DONE 

; 
00F9' 0602 OUT480: :SUI 2 ;CHANNEL NUMBER=2? 
OOFB' 2808- JRZ • .OUT2 jIF SO, CONTINUE 
OOFD' 3D DCR A ;CHANNEL NUMBER=3? 
OOFE' 2823 JRZ • .OUT3 jIF SO, CONTINUE 
0100' 3D DCR A ;CHANNEL NUMBER=4? 
0101' 283E JRZ • .OUT4 ;IF SO, CONTINUE 
0103' l85A. JMPR • .OUT5 j ELSE, :ONTINUE 

; 
0105' 21 0018" • .OUT2: LXI H,S2XSPH ;GET SERIAL 2 OUT SEMAPHORE 
0108' E5 PUSH H jSAVE SERIAL 2 OUT SEMAPHORE 
0109' CD 0000:06 CALL WAIT' ;WAIT ON MUTUAL EXCLUSION 
010C' 21 OOOA" LXI H,S20CHR JGET SERIAL 2 OUTPUT CHARACTER 
010F' 71 MOV M,C ;SAVE OUTPUT CHARACTER 
0110' 11 017D' LXI D,S20POL ;GET SERIAL 2 OUT POLL 'ROUTINE 
0113' CD 0000:07 CALL LNKPOL' jCREATE POLL ROUTINE 
0116' CD 0181' CALL S20PR jEXECUTE POLL ROUTINE 
0119' 21 0012" LXI H,S20SPH ;GET SERIAL 2 OUT SEMAPHORE 
011 C' CD 0000:06 CALL WAIT# ;DISPATCH IF NECESSARY 
011F' El POP H ;GET MUTUTAL EXCLUSION SEMAPHORE 
0120' C3 0000:08 . JMP SIGNAL' jSIGNAL PROCESS AS READY 

· , 
0123' 21 0036" • .OUn: LXI H,S3XSPH JGET SERIAL 3 OUT ,SEMAPHORE 
0126' E5 PUSH. H ;SAVE SERIAL 3 OUT SEMAPHORE 
0127 ' CD 0000:06 CALL WAIT' ;WAIT ON MUTUAL'EXCLUSION 
012A' 21 0028" LXI H,S30CHR JGET SERIAL 3 OUTPUT CHARACTER 
0120' 71 MOV M,C jSAVE OUTPUT CHARACTER 
012E' 11 01A3' LXI D,S30POL JGET SERIAL 3 OUT POLL ROUTINE 
0131 ' CD 0000:07 CALL LNKPOL' ;CREATE POLL ROUTINE 
0134' CD 01A7' CALL S30PR ;EXECUTE POLL ROUTINE 
0137 ' 21 0030" LXI H,S30SPH ;GET SERIAL 3 OUT SEMAPHORE 
013A' CD 0000:06 CALL WAIT' jDISPATCH IF NECESSARY 
0130' El POP H ;GET MUTUTAL ,EXCLUSION SEMAPHORE 
013E' C3 0000:08 JMP SIGNAL' ;SIGNAL PROCESS AS READY 

; 
0141 ' 21 0054" • .OUT4: LXI H,S4XSPH JGET SERIAL 4 OUT SEMAPHORE 
0144' E5 PUSH H jSAVE SERIAL 4 OUT SEMAPHORE 
0145' CD 0000:06 CALL WAIT' ;WAIT ON MUTUAL EXCLUSION 
0148' 21 0046" LXI H,S40CHR JGET SERIAL 4 OUTPUT CHARACTER 
014B' 71 MOV M,C ;SAVE OUTPUT CHARACTER 
014C' 11 01 C9' LXI D,S40POL ;GET SERIAL 4 OUT POLL ROUTINE 
014F' CD 0000: 07 CALL LNKPOL' jCREATE POLL ROUTINE 
0152' CD 01CD' CALL S40PR ;EXECUTE POLL ROUTINE 
0155' 21 004E" LXI H,S40SPH ;GET SERIAL 4 OUT SEMAPHORE 
0158' CD 0000:06 CALL WAITIJ jDISPATCH IF NECESSARY 
015B' E1 POP H ;GET MUTUTAL EXCLUSION SEMAPHORE 
015C' C3 0000:08 JMP SIGNAL' jSIGNAL PROCESS AS READY 

· , 
015F' 21 0072" • • OUTS: LXI H,S-SXSPH ;GET SERIAL 5 OUT SEMAPHORE 
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0162' E5 PUSH H jSAVE SERIAL 5 OUT SEMAPHORE 
0163' CD 0000:06 CALL WAIT' jWAIT ON MUTUAL EXCLUSION 
0166' 21 0064" LXI H,S50CHR JGET SERIAL 5 OUTPUT CHARACTER 
0169 ' 11 MOV H,C jSAVE OUTPUT CHARACTER 
016A' 11 01EF' LXI D,S50POL JGET SERIAL 5 OUT POLL ROUTINE 
0160' CD 0000:01 CALL LNKPOL' JCREATE POLL ROUTINE 
0110 ' CD 01F3' CALL S50PR JEXECUTE POLL ROUTINE 
0113 ' 21 006C" LXI H,S50SPH JGET SERIAL 5 OUT SEMAPHORE 
0116 ' CD 0000:06 CALL WAIT' JDISPATCH IF NECESSARY 
0119' El POP H JGET MUTUTAL EXCLUSION SEMAPHORE 
017 A ' C3 0000:08 JMP SIGNAL' jSIGNAL PROCESS AS READY 

· , 0110 I S20POL: ;SERIAL 2 OUTPJT PO~.L ROUTINE 
0110' 0000 .WORD 0 JSUCCESSOR LINK POINTER 
011F' 0000 .WORD 0 jPREDECESSOR LINK POINTER 

; 
0.181 ' DBE5 S20PR: IN S2LSR JGET SERIAL 2 LINE STATUS REGISTE 
0183' CB6F BIT TBE,A JTRANSMIT BUFFER EMPTY? 
0185' C8 RZ ;IF NOT, DONE 
0186' 21 OOOS" LXI H,S2BR JELSE, GET SERIAL 2 BAUD RATE COD 
0189' CB16 BIT 6,M JCLEAR TO SEND HANDSHAKING? 
018B' 2805 JRZ •• NCTS iIF NOT, CONTINUE 
0180' DBE6 IN S2MSR iGET SERIAL 2 HODEM STATUS REGIS! 
018F' CB61 BIT CTS,A JCLEAR TO SEND STATUS TRUE? 
0191 ' C8 RZ JIF NOT, DONE 
0192' 3A OOOA" • .NCTS: LOA S20CHR iGET SERIAL 2 OUTPUT CHARACTER 
0195' D3EO OUT S2DATA jOUTPUT CHARACTER 
0191' 21 0170' LXI H,S20POL JGET SERIAL 2 OUT POLL ROUTINE 
019A' CD 0000:09 CALL UNLINK' jUNLINK POLL ROUTINE 
0190' 21 0012" LXI H,S20SPH JGET SERIAL 2 OUT SEMAPHORE 
01AO' C3 0000:08 JHP SIGNAL' jSIGNAL PROCESS AS READY 

· , 01A3' S30POL: jSERIAL 3 OUTPUT POLL ROUTINE 
01A3' 0000 .WORD 0 jSUCCESSOR LINK POINTER 
01AS' 0000 .WORD a jPREDECESSOR LINK POINTER 

j 
01A1' DBED S30PR: IN S3LSR iGET SERIAL 3 LINE STATUS REGISTE 
01 A9' CB6F BIT TBE,A JTRANSMIT BUFFER EMPTY? 
01AS' C8 RZ iIF NOT, DONE 
01AC' 21 0029" LXI H,S3BR JELSE, GET SERIAL 3 BAUD RATE COD 
OlAF' CB16 BIT 6,M JCLEAR TO SEND HANDSHAKING? 
01Bl' 2805 JRZ •• NCTS JIF NOT, CONTINUE 
01B3' DBEE IN S3MSR iGET SERIAL 3 MODEM STATUS REGIST 
01B5' CB61 BIT CTS,A JCLEAR TO SEND STATUS TRUE? 
01 B1 ' C8 . RZ JIF NOT, DONE 
01B8' 3A 0028" • .NCTS: LOA S30CHR iGET SERIAL 3 OUTPUT CHARACTER 
01BB' D3E8 OUT S3DATA jOUTPUT CHARACTER 
01BD' 21 01A3' LXI H,S30POL JGET SERIAL 3 OUT POLL ROUTINE 
01CO' CD 0000:09 CALL UNLINK' jUNLINK POLL ROUTINE 
01C3' 21 0030" LXI H,S30SPH JGET SERIAL 3 OUT SEMAPHORE 
01C6' C3 0000:08 JMP SIGNAL' ;SIGNAL PROCESS AS READY 

· , 
01C9 ' S40POL: ;SERIAL 4 OUTPUT POLL ROUTINE 
01 C9' 0000 .WORD 0 ;SUCCESSOR LINK POINTER 
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01CB' 

01CD' 
01CF' 
0101' 
0102' 
0105' 
0107 ' 
0109 ' 
01DB' 
0100' 
01DE' 
01 El ' 
01 E3' 
01E6 ' 
01 E9' 
01 EC' 

01EF' 
01EF' 
01F' , 

01F3' 
01F5' 
01F7 ' 
01F8' 
01FB' 
01FD' 
01FF' 
0201' 
0203' 
0204' 
0207 ' 
0209' 
020C' 
020F' 
0212' 

'0215 ' 
0218' 
021B' 
021 E' 
0221' 

0222' 
0224' 
0226' 
0227' 
0229' 
022C' 
022E' 
022F' 
0230' 
0232' 

0000 

DBFS 
CB6F 
C8 
21 00.47" 
CB76 
2805 
DBF6 
CB67 
C8 
3A 0046" 
D3FO 
2101C9' 
CD 0000:09 
21 004E" 
C3 0000:08 

0000 
0000 

DBFD 
CB6F 
C8 
21 0065" 
CB76 
2805 
DBFE 
CB67 . 
C8 
3A 0064" 
D3F8 
21 01EF' 
CD 0000:09 
21 006C" 
C3 0000:08 

CD 0222' 
CD 0276' 
CD 02CA' 
CD 0319' 
C9 

DBE5 
CB47 
C8 
DBEO 
21 OOOB" 
CB6E 
CO 
4F 
CB7E 
2814 

.WORD 0 ;PREDECESSOR LINK POINTER 
; 
S40PR: IN 

BIT 
RZ 
LXI 
BIT 
JRZ 
IN 
BIT 
RZ 

•• NCTS: LOA 
OUT 
LXI 
CALL 
LXI 
JMP · , S50POL: 

S4LSR 
TBE,A 

H,S4BR 
6,M 
• .NCTS 
S4MSR 
CTS,A 

;GET SERIAL 4 LINE STATUS REGISTER 
iTRANSMIT BUFFER EMPTY? 
iIF NOT, DONE 
jELSE, GET SERIAL 4 BAUD RATE CODE 
jCLEAR TO SEND HANDSHAKING? 
jIF NOT, CONTINUE 
;GET SERIAL 4 MODEM STATUS REGISTE 
jCLEAR TO SEND STATUS TRUE? 
;IF NOT, DONE 

S40CHR ;GET SERIAL 4 OUTPUT CHARACTER 
S4DATA iOUTPUT CHARACTER 
H,S40POL jGET SERIAL 4 OUT POLL ROUTINE 
UNLINK' iUNLINK POLL ROUTINE 
H,S40SPH ;GET SERIAL 4 OUT SEMAPHORE 
SIGNALI ;SIGNAL PROCESS AS READY 

.WORD 0 

.WORD 0 

iSERIAL 5 OUTPUT POLL ROUTINE 
iSUCCESSOR LINK POINTER 
;PREDECESSOR LINK POINTER 

; 
S50PR: IN 

BIT 
RZ 
LXI 
BIT 
JRZ 
IN 
BIT 
RZ 

• .NCTS: LDA 
OUT 
LXI 
CALL 
LXI 
JMP 

· , ISR480: : CALL 
CALL 
CALL 
CALL 
RET 

· , •• S2I: IN 
BIT 
RZ 
IN 
LXI 
BIT 
RNZ 
MOV 
BIT 
JRZ 

SSLSR 
TBE,A 

H,S5BR 
6,M 
• .NCTS 
SSMSR 
CTS,A 

jGET SERIAL 5 LINE STATUS REGISTER 
jTRANSMIT BUFFER EMPTY? 
;IF NOT, DONE 
; ELSE, GET SERIAL 5 BAUD RATE CODE 
;CLEAR TO SEND HANDSHAKING? 
;IF NOT, CONTINUE' 
;GET SERIAL 5 MODEM STATUS REGISTE 
iCLEAR TO $END STATUS TRUE? 
;IF NOT, DONE 

S50CHR jGET SERIAL 5 OUTPUT CHARACTER 
S5DATA iOUTPUT CHARACTER 
H,S50POL iGET SERIAL S OUT POLL ROUTINE 
UNLINK' iUNLINK POLL ROUTINE 
H,S50SPH iGET SERIAL 5 OUT SEMAPHORE 
SIGNAL' ;SIGNAL PROCESS AS READY 

• .S21 
• .S31 
•• S4I 
•• S5I 

S2LSR 
RDA,A 

S2DATA 
H,S2BR 
5,M 

C,A 
-7, M 

•• NAD2 

;CHECK FOR SERIAL 2 INPUT 
;CHECK FOR SERIAL 3 INPUT 
jCHECK FOR SERIAL 4 INPUT 
iCHECK FOR SERIAL 5 INPUT 
iDONE 

;GET SERIAL 2 STATUS 
iCHARACTER AVAILABLE 
iIF NOT, DONE 
;ELSE, GET SERIAL 2 DATA CHARACTER 
jGET SERIAL 2 BAUD RATE CODE 
jINHIBIT INPUT FLAG SET? 
;IF SO, DONE 
;SERIAL 2 DATA CHARACTER TO C-REG 
;ATTENTION DETECTION FLAG SET? 
jIF NOT, CONTINUE 
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0234' 
0236' 
0239' 
023A' 
023C' 
023F' 
0242' 
0245' 
0248' 
024B' 
024F' 
0250' 
0251' 
0253' 
0254' 
0258' 
025B' 
025C' 
025D' 
025E' 
0261' 
0262' 
0266' 
0267 ' 
0269' 
026B' 
026F' 
0273 ' 

0276 ' 
0278' 
027 A' 
027B' 
0270' 
0280' 
0282' 
0283' 
0284' 
0286' 
0288' 
028A' 
0280' 
028E' 
0290' 
0293' 
0296' 
0299' 
029C' 
029ft 
02A3' 
02A4' 
02A5' 
02A7 ' 
02AS' 

CBB9 
3A OOOO:OA 
B9 
200C 
2A 0004" 
22 0006" 
21 0000 
22 0008" 
2A 0000" 
ED5B 0008" 
13 
IrT 
ED52 
"~O 

ED53 0008" 
2A 0004" 
71 
23 
EB 
2A 0000" 
2B 
ED4B 0002" 
09 
E052 
3004 
ED5B 0002" 
E053 0004" 
C3 036D' 

DBED 
CB47 
C8 
OBES 
21 0029" 
CB6E 
CO 
4F 
CIrT E 
2814 
CBB9 
3A OOOO:OA 
B9 
200C 
2A 0022" 
22 0024" 
21 0000 
22 0026" 
2A 001E" 
E05B 0026" 
13 
B7 
E052 
DO 
E053 0026" 

•• NAD2: 

•• NWA2: 

; 
•• S3I: 

•• NAD3: 

RES 
LDA 
CM? 
JRNZ 
LHLD 
SHLD 
LXI 
SHLD 
LHLD 
LDED 
INX 
ORA 
OSBC 
RNC 
SOED 
LHLD 
HOV 
INX 
XCHG 
LHLD 
OCX 
LBCD 
DAD 
OSBC 
JRNC 
LDED 
SDED 
JMP 

IN 
BIT 
RZ 
IN 
LXI 
BIT 
RNZ 
HOV 
BIT 
JRZ 
RES 
LOA 
CMP 
JRNZ 
LHLO 
SHLO 
LXI 
SHLO 
LHLO 
LOED 
INX 
ORA 
OSBC 
RNC 
SOEO 

7,C 
ATNCHRI 
C 
•• NAD2 
S2IPTR 
S20PTR 
HtO 
S2ICNT 
S2IBSZ 
S2ICNT 
o 
A 
o 
S2ICNT 
S2IPTR 
M,C 
H 

S2IBSZ 
H 
S2IBUF 
B 
o 
•• NWA2 
S2IBUF 
S2IPTR 
•• X 

S3LSR 
RDA,A 

S30ATA 
H,S3BR 
5,H 

C,A 
7,H 
•• NA03 
7,C 
ATNCHR' 
C 
•• NAD3 
S3IPTR 
S30PTR 
H,O 
S3ICNT 
S3IBSZ 
S3ICNT 
o 
A 
o 

S3ICNT 

JSTRIP SIGN BIT ON INPUT CHARACTE 
JGET ATTENTION CHARACTER 
iCHARACTER=ATTENTION CHARACTER? 
jIF NOT, CONTINUE 
jELSE, GET SERIAL 2 INPUT POINTE! 
JRESET SERIAL 2 OUTPUT POINTER 

JSET SERIAL 2 INPUT COUNT=O 
JGET SERIAL 2 INPUT BUFFER SIZE 
JGET SERIAL 2 INPUT COUNT 
jINCREMENT SERIAL 2 INPUT COUNT 
JCLEAR CARRY F~AG 
jSERIAL 2 INPUT BUFFER FULL? 

OJ Il" SO, DONE 
iELSE, UPDATE SERIAL 2 INPUT COU~ 
iGET SERIAL 2 INPUT POINTER 
iSTORE INPUT CHARACTER IN BUFFER 
;INCREMENT INPUT POINTER 
jINPUT BUFFER POINTER TO DE-REG 
JGET SERIAL 2 INPUT BUFFER SIZE 
iDECREMENT INPUT BUFFER SIZE 
JGET SERIAL 2 INPUT BUFFER ADORES 
jCALC LAST INPUT BUFFER ADDRESS 
jBUFFER WRAP-AROUND? 
jIF NOT, CONTINUE 
JGET SERIAL 2 INPUT BUFFER ADORES 
jUPOATE SERIAL 2 INPUT POINTER 
jCONTINUE 

JGET SERIAL 3 STATUS 
jCHARACTER AVAILABLE 
jIF NOT, DONE 
jELSE, GET SERIAL 3' DATA CHARACTE 
JGET SERIAL 3 BAUD RATE CODE 
JINHIBIT INPUT FLAG SET? 
j IF SO, DONE 
iSERIAL 3 DATA CHARACTER TO C-REG 
iATTENTION DETECTION FLAG SET? 
jIF NOT, CONTINUE 
JSTRIP SIGN BIT ON INPUT CHARACTE 
iGET ATTENTION CHARACTER 
jCHARACTER=ATTENTION CHARACTER? 
;IF NOT, CONTINUE 
jELSE, GET SERIAL 3 INPUT POINTEB 
JRESET SERIAL 3 OUTPUT POINTER 

;SET SERIAL 3 INPUT COUNT=O 
JGET SERIAL 3 INPUT BUFFER SIZE 
JGET SERIAL 3 INPUT COUNT 
;INCREMENT SERIAL 3 INPUT COUNT 
;CLEAR CARRY FLAG 
jSERIAL 3 INPUT BUFFER FULL? 
jIF SO, DONE 
jELSE, UPDATE SERIAL 3 INPUT COU~ 
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02AC' 
02AF' 
02BO' 
02B1' 
02B2' 
02B5' 
02B6' 
02BA' 
02BB' 
02BD' 
02BF' 
02C3' 
02C7 ' 

02CA' 
02CC' 
02CE' 
02CF' 
02D1' 
02D4' 
02D6' 
0207 ' 
02D8' 
02DA' 
02DC' 
02DE' 
02E1' 
02E2' 
02E4' 
02£7 ' 
02EA' 
02ED' 
02FO' 
02F3' 
02F7 r 

02F8' 
02F9' 
02FB' 
02FC' 
0300' 
0303' 
0304' 
0305' 
0306' 
030A' 
030B' 
030D' 
030F' 
0313' 
0317 ' 

0319' 
031B' 
031D' 

2A 0022" 
71 
23 
EB 
2A 001E" 
2B 
ED14B 0020" 
09 
ED52 
30014 
ED5B 0020" 
ED53 0022" 
C3 036D' 

DBF5 
CB147 
C8 
DBFO 
21 00147" 
CB6E 
CO 
4F 
CB7E 
28114 
CBB9 
3A OOOO:OA 
B9 
200C 
2A 0040" 
22 00142" 
21 0000 
22 0044" 
2A 003C" 
ED5B 0044" 
13 
B7 
ED52 
DO 
ED53 0044" 
2A 00140" 
71 
23 
2B 
ED14B 003E" 
09 
ED52 
3004 
ED5B 003E" 
ED53 00140" 
1854 

DBFD 
CB47 
C8 

LHLD 
HOV 
INX 
XCHG 
LHLD 
DCX 
LBCD 
DAD 
DSBC 
JRNC 
LDED 

•• NWA3: SDED 
JHP 

; 
• .S14I: IN 

BIT 
RZ 
IN 
LXI 
BIT 
RNZ 
HOV 
BIT 
JRZ 
RES 
LDA 
CHP 
JRNZ 
LHLD 
SHLD 
LXI 
SHLO 

•• NAD4: LHLD 
LDED 
INX 
ORA 
OSBC 
RNC 
SDEO 
LHLD 
HOV 
INX 
DCX 
LBCD 
DAD 
DSBC 
JRNC 
LDED 

• .NWA4: SDED 
JMPR 

· , 
• .S5I: IN 

BIT 
RZ 

S3IPTR 
H,C 
H 

S3IBSZ 
H 
S3IBUF 
B 
D 
• • NWA3 
S3IBUF 
S3IPTR 
• .x 
S4LSR 
RDA,A 

S4DATA 
H,S4BR 
5,H 

C,A 
7,H 
•• NAD4 
7,C 
ATNCHRI 
C 
• .NAD4 
S4IPTR 
S40PTR 
H,O 
S4ICNT 
S4IBSZ 
S4ICNT 
D 
A 
D 

S4ICNT 
S4IPTR 
H,C 
H 
H 
S4IBUF 
B 
D 
• • NWA4 
S4IBUF 
S4IPTR 
•• x 
S5LSR 
RDA,A 

jGET SERIAL 3 INPUT POINTER 
iSTORE INPUT CHARACTER IN BUFFER 
iINCREHENT INPUT POINTER 
iINPUT BUFFER POINTER TO DE-REG 
jGET SERIAL 3 INPUT BUFFER SIZE 
jDECREHENT INPUT BUFFER SIZE 
;GET SERIAL 3 INPUT BUFFER ADDRESS 
jCALC LAST INPUT BUFFER ADDRESS 
iBUFFER WRAP-AROUND? 
jIF NOT, CONTINUE 
jGET SERIAL 3 INPUT BUFFER ADDRESS 
jUPDATE SERIAL 3 INPUT POINTER 
; CONTINUE 

jGET SERIAL 14 STATUS 
;CHARACTER AVAILABLE 
jIF NOT, DONE 
jELSE, GET SERIAL 4 DATA CHARACTER 
;GET SERIAL 4 BAUD RATE CODE 
jINHIBIT INPUT FLAG SET? 
jIF SO, DONE 
jSERIAL 4 DATA CHARACTER TO C-REG 
j ATTENTION DETECTION FLAG SET? 
IF NOT, CONTINUE 
STRIP SIGN BIT ON INPUT CHARACTER 
GET ATTENTION CHARACTER 
CHARACTER:ATTENTION CHARACTER? 
IF NOT, CONTINUE 
ELSE, GET SERIAL 4 INPUT POINTER 
RESET SERIAL 4 OUTPUT·POINTER 

;SET SERIAL 4 INPUT COUNT:O 
jGET SERIAL 4 INPUT BUFFER SIZE 
;GET SERIAL 4 INPUT COUNT 
jINCREHENT SERIAL 4 INPUT COUNT 
jCLEAR CARRY FLAG 
jSERIAL 4 INPUT BUFFER FULL? 
jIF SO, DONE 
jELSE, UPDATE SERIAL 4 INPUT COUNT 
jGET SERIAL 4 INPUT POINTER 
jSTORE INPUT CHARACTER IN BUFFER 
jINCREHENT INPUT POINTER 
jDECREHENT INPUT BUFFER SIZE 
jGET SERIAL 4 INPUT BUFFER ADDRESS 
;CALC LAST INPUT BUFFER ADDRESS 
jBUFFER WRAP-AROUND? 
jIF NOT, CONTINUE 
jGET SERIAL 4 INPUT BUFFER ADDRESS 
jUPDATE·SERIAL 4 INPUT POINTER 
jCONTINUE 

jGET SERIAL 5 STATUS 
jCHARACTER AVAILABLE 
jIF NOT, DONE 
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031E' 
0320' 
0323' 
0325' 
0326 ' 
0327 ' 
0329' 
032B' 
0320' 
0330' 
0331' 
0333' 
0336' 

. 0339' 
033C' 
033F' 
0342' 
0346 ' 
0347 ' 
0348' 
034A' 
034B' 
034F' 
0352' 
0353' 
0354' 
0355' 
0358' 
0359' 
0350' 
03SE' 
0360' 
0362' 
0366' 
036A' 

0360' 
036E' 
036F' 
0370' 

0373 ' 
0376 ' 
0377 ' 
0379 ' 
037 At 
037B' 
037C' 
0370' 
037E' 
0380' 
0381 I 

0383' 
0385' 

oaFS 
21 0065" 
ca6E 
CO 
4F 
CB7E 
2814 
CBB9 
3A OOOO:OA 
89 
200C 
2A 005E" 
22 0000" 
21 0000 
22 0062" 
2A 005A" 
EDSB 0062" 
13 
B7 
EDS2 
DO 
E053 0062" 
2A 005E" 
71 
23 
EB 
2A 005A" 
2B 
ED4B 005C" 
09 
£052 
3004 
E05B 005e" 
E053 005E" 
21 0066" 

7E 
B7 
C8 
C3 0000:08 

CD OOOO:OB 
78 
0602 
F5 
C5 
87 
87 
87 
F6E3 
4F 
3E83 
E079 
00 

IN 
LXI 
BIT 
RNZ 
MOV 
BIT 
JRZ 
RES 
LDA 
CMP 
JRNZ 
LHLO 
·SHLO 
LXI 
SHLO 

•• NADS: LHLO 
LDED 
INX 
ORA 
OSBC 

. RNC 
SDED 
LHLD 
MOV 
INX 
XCHG 
LHLD 
DCX 
LBCD 
DAD 
DSBC 
JRNC 
LDED 

•• NWA5: SDED 
LXI 

j 
•• X: MOV 

; 

ORA 
RZ 
JMP 

SBR480: : CALL 
MOV 
SUI 
PUSH 
PUSH 
ADD 
ADD 
ADD 
ORI 
MOV 
MVI 
OUTP 
OCR 

S5DATA 
H,S5BR 
5,M 

C,A 
7,M 
•• NADS 
7,C 
ATNCHR' 
C 
•• NAD5 
S5IPTR 
S50PTR 
H,O 
S5ICNT 
S5IBSZ 
S5ICNT 
o 
A 
o 
S5ICNT 
S5IPTR 
M,C 
H 

jELSE, GET SERIAL S DATA CHARACTE 
JGET SERIAL S BAUD RATE CODE 
jI~HlaIT INPUT FLAG SET? 
jIF SO, DONE 
jSERIAL 5 DATA CHARACTER TO C-REC 
jATTENTION-DETECTION FLAG SET?' 
jIF NOT, CONTINUE 
JSTRIP SIGN aIT ON INPUT CHARACTE 
JGET ATTENTION CHARACTER 
jCHARACTER=ATTENTION CHARACTER? 
jIF NOT, CONTINUE 
jELSE, GET SERIAL 5 INPUT POINTER 
;RESET SERIAL 5 OUTPUT POINTER 

JSET SERIAL 5 INPUT COUNT=O 
jGET SERIAL 5 INPUT BUFFER SIZE 
JGET SERIAL 5 INPUT COUNT 
jINCREMENT SERIAL 5 INPUT COUNT 
jCLEAR CARRY FLAG 
jSERIAL 5 INPUT BUFFER FULL? 
j IF SO, DONE 
jELSE, UPDATE SERIAL 5 INPUT COUN 
jGET SERIAL 5 INPUT POINTER 
JSTORE INPUT CHARACTER IN BUFFER 
jINCREMENT INPUT POINTER 
jINPUT BUFFER POINTER TO DE-REG 

S5IBSZ JGET SERIAL 5 INPUT BUFFER SIZE 
H jDECREMENT INPUT BUFFER SIZE 
SSIBUF JGET SERIAL 5 INPUT BUFFER ADORES 
B jCALC LAST INPUT BUFFER ADDRESS 
o jBUFFER WRAP-AROUND? 
•• NWA5 jIF NOT, CONTINUE 
S5IBUF jGET SERIAL 5 INPUT, BUFFER ADORES 
S5IPTR jUPDATE SERIAL 5 INPUT POINTER 
H,S5ISPH jGET SERIAL 5 INPUT SEMAPHORE 

A,M JGET SEMAPHORE COUNT 
A jSEMAPHORE COUNT=OJ 

jIF SO, DONE 
SIGNALI jELSE, SIGNAL PROCESS AS READY 

GETBTVI jGET BAUD RATE TIMER VALUE 
A,B JGET CHANNEL NUMBER 
2 jREMOVE CHANNEL NUMBER BIAS 
PSW jSAVE CHANNEL NUMBER 
B jSAVE BAUD RATE CODE 
A jX2 
A jX2=X4 
A ; X2=X8 
IOBASE+3 jCALC LINE CONTROL REGISTER 
C,A jLINE CONTROL REGISTER TO C-REG 
A,LCRCW!80H jGET DIVISOR LATCH ACCESS BI 
A jSELECT DIVISOR LATCH 
C jCALC DATA REGISTER 
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0386' 00 OCR C 
0387 ' 00 OCR C 
0388' ED59 OUTP E iOUTPUT LSB OF TIMER VALUE 
038A' OC INR C iCALC DATA REGISTER+1 
038B' ED51 OUTP D jOUTPUT HSB OF TIMER VALUE 
038D' OC INR C iCALC LINE CONTROL REGISTER 
038E' OC INR C 
038F' 3E03 HVI A,LCRCW iGET LINE CONTROL REGISTER VALUE 
0391' ED79 OUTP A iDE-SELECT DIVISOR LATCH 
0393' C1 POP B iRESTORE BAUD RATE CODE 
0394' F1 POP PSW iRESTORE CHANNEL NUMBER 
0395' 2808 JRZ • .SBR2 iIF CHANNEL NUHEER=2, CONTINUE 
0397 ' 3D DCR A ;CHANNEL NUHBER=3? 
0398' 280A JRZ •• SBR3 ;IF SO, CONTINUE 
039A' 3D DCR A iCHANNEL NUHBER=4? 
039B' 280C JRZ • .SBR4 ;IF SO, CONTINUE 
039D' 180F JHPR •• SBR5 ; ELSE, CONTINUE 

i 
039F' 79 • .SBR2: HOV A,C iGET SERIAL 2 BAUD RATE CODE 
03AO' 32 OOOB" STA S2BR iSET SERIAL 2 BAUD RATE CODE 
03A3' cg RET iDONE 

· , 
03A4' 79 •• 5BR3: . MOV A,C iGET SERIAL 3 BAUD RATE CODE 
03A5' 32 0029" STA S3BR iSET SERIAL 3 BAUD RATE CODE 
03A8' cg RET ;DONE 

i 
03A9' 79 •• SBR4: HOV A,C iGET SERIAL 4" BAUD RATE CODE 
03AA' 32 0047" STA S4BR iSET SERIAL 4 BAUD RATE CODE 
03AD' C9 RET iDONE 

· , 
03AE' 79 • .SBR5: HOV A,C iGET SERIAL 5 BAUD RATE CODE 
03AF' 32 0065" STA S5BR iSET SERIAL 5 BAUD RATE CODE 
03B2' C9 RET iDONE 

· , 
03B3' 0602 RBR480: : SUI 2 iCHANNEL NUHBER=2? 
03B5' 2808 JRZ • .RBR2 iIF SO, CONTINUE 
0381 ' 3D DCR A iCHANNEL NUHBER=3? 
03B8' 2809 JRZ • .RBR3 iIF SO, CONTINUE 
03BA' 3D OCR A iCHANNEL NUHBER=4? 
03BB' 280A JRZ • .RBR4 ;IF SO, CONTINUE 
03BD' 180C JMPR • .RBR5 iELSE, CONTINUE 

; 
03BF' 3A OOOB" •• RBR2: LOA S2BR ;GET SERIAL 2 BAUD RATE CODE 
03C2 ' C9 RET i DONE 

· , 
03C3' 3A 0029" • • RBR3: LDA S3BR ;GET SERIAL 3 BAUD RATE CODE 
03C6' C9 RET i DONE 

; 
03C7 ' 3A 0047" •• RBR4: LOA S4BR iGET SERIAL 4 BAUD RATE CODE 
03CA' C9 RET i DONE 

· , 
03CB' 3A 0065" •• RBR5: LDA S5BR iGET SERIAL 5 BAUD RATE CODE 
03CE' C9 RET i DONE 
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03CF' 18 SMC480: : MOV A,B JGET CHANNEL NUMBER 
0300' 0602 SUI 2 ; REMOVE CHANNEL NUMBER BIAS 
0302' 87 ADD A jX2 
03D3' 87 ADD A ;X2=X4 
03D4' 87 ADD A ;X2=X8 
0305' F6E4 ORI IOBASE+4 jCALC MODEM CONTROL REGISTER 
0307 ' 4F MOV C,A ;HODEH CONTROL REGISTER TO C-REG 
0308- 19 HOV AtC JGET REQUESTED HODEM CONTROLS 
03D9 ' OF RRC ;SHIFT MODEM CONTROLS INTO BITS 6, 
03DA' OF RRC 
03DB' ED79 OUTP A JOUTPUT MODEM CONTROLS 
0300' C9 RET JDONE 

j 
03iJE' 18 RMC480: : MOV A,B jGET CHANNEL NUHBER 
03DF' 0602 SUI 2 JREMOVE CHANNEL NUMBER BIAS 
03E1' 87 ADD A ;X2 
03E2' 81 ADD A ;X2:X4 

. 03E3' 87 ADD A . jX2:X8 
03E4' F6E6 ORI IOBASE+6 jCALC HODEM STATUS REGISTER 
03E6' 4F MOV C,A ;HODEM STATUS REGISTER TO C~REG 
03£1' ED50 INP 0 JGET HODEM STATUS REGISTER 
03£9 ' AF XRA. A j PRESET RETURN CO.DE:O 
03EA' CB62 BIT 4,0 jCLEAR TO SEND BIT SET? 
03EC' 2802 JRZ •• NCTS JIF NOT, CONTINUE 
03EE' CBFF SET 1,A ; ELSE, SET CLEAR TO' SEND BIT 
03FO' CB6A •• NCTS: BIT 5,D JDATA SET READY BIT SET? 
03F2' 2802 JRZ •• NDSR JIF NOT, CONTINUE 
03FLP CBFT SET 6,A JELSE, SET DATA SET READY BIT 
03F6' CB7A •• NDSR: BIT 1,0 JDATA CARRIER DETECT BIT SET? 
03F8' 2802 JRZ •• NDCD JIF NOT, CONTINUE 
03FA' CBEF· SET. 5,4._ JELSE, SET DATA CARRIER DETECT BI1 
03FC' CB72 •• NDCD: BIT 6,0 jRINO--nDICATOR BIT SET? 
03FE' C8 RZ ;IF NOT, DONE 
03FF' CB£1 SET 4,A JELSE, SET RING INDICATOR BIT 
0401' C9 RET JDONE . , 

.END 
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0600 
0400 
02BA 
023B 
0200 
0100 
0080 
0040 
002B 
0026 
0020 
0015 
0010 
OOOB 
0008 
0004 

5000 
003C 

0000' 

0000' 
0002' 
0004' 
0006' 
0008' 
OOOA' 
OOOC' 
OOOE' 
0010' 
0012' 
0014' 

0600 
0400 
02BA 
023B 
0200 
0100 
0080 
0040 
002B 
0026 
0020 

••••••••••••••••••••••••••••••••••••• * ••• * ••• *.*.~ •••••• 
• • 
• This module oontains the table of baud-rate divi- * 
• sor values used by the IMS 442 and IMS 480 1/0 • 
• boards. It is used by the SPD442. SER480. and * 
• RTC442 modules. * 
• * •••••••••••••••••••••••••••• * ••••••••••••••• * ••••••••••• 

COPYRIGHT (C) 1982 BY SOFTWARE 2000, INC. 

AUTHORS: RONALD E. RA1KES 
MICHAEL D. BUSCH 

VERSION: EXAMPLE2 

IDENT BRT442 
, 
.INSERT DREQUATE . , 
BR50 
BR75 
BR110 
BR1345 
BR150 
BR300 
BR600 
BR1200 
BR1800 
BR2000 
BR2400 
BR"3600 
BR4800 
BR7200 
BR9600 
BR192K 
; 

= 1536 
= 1024 
= 698 
= 571 
= 512 
= 256 
= 128 
= 64 
= 43 
= 38 
= 32 
= 21 
= 16 
= 11 
= 8 
= 4 

RTCCNT =: 20480 
TICSEC =: 60 

;MODULE ID 

;DRIVER SYMBOLIC EQUIVALENCES 

;50 BAUD TIMER VALUE 
;75 BAUD TIMER VALUE 
;110 BAUD TIMER VALUE 
;134.5 BAUD TIMER VALUE 
;150 BAUD TIMER VALUE 
;300 BAUD TIMER VALUE 
;600 "BAUD TIMER VALUE 
;1200 BAUD TIMER VALUE 
;1800 BAUD TIMER VALUE 
;2000 BAUD TIMER VALUE 
;2400 BAUD TIMER VALUE 
;3600 BAUD TIMER VALUE 
;4800 BAUD TIMER VALUE 
;7200 BAUD TIMER VALUE 
;9600 BAUD TIMER VALUE 
;19200 BAUD TIMER VALUE 

;RTC COUNT (1/60 SECOND TICK) 
;RTC TICKS PER SECOND 

.LOC .PROG.' ;LOCATE IN PROGRAM AREA 
; 
BRTBL:: .WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

BR50 
BR75 
BR110 
BR1345 
BR150 
BR300 
BR600 
BR1200 
BR1800 
BR2000 
BR2400 

;50 BAUD TIMER VALUE 
;75 BAUD TIMER VALUE 
;110 BAUD TIMER VALUE 
;134.5 BAUD TIMER VALUE 
;150 BAUD TIMER VALUE 
;300 BAUD TIMER VALUE 
;600 BAUD TIMER VALUE 
;1200 BAUD TIMER VALUE 
;1800 BAUD TIMER VALUE 
;2000 BAUD TIMER VALUE 
;2400 BAUD TIMER VALUE 
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0016' . 
0018' 
001A' 
001C' 
001E' 

0015 
0010 
0008 
0008 
0004 . , 

.END 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

BR3600 
BR4800 
BR7200 
BR9600 
BR192K 

;3600 BAUD TIMER VALUE 
;4800 BAUD TIMER VALUE 
;7200 BAUD TIMER VALUE 
;9600 BAUD TIMER VALUE 
;19200 BAUD TIMER VALUE 

Page 
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0010 

0016 
0017 
0018 
0019 

0001 

00B6 

0000" 

0000" 00 

OOOO:OlJ 

0.000: 04 3EC3 
0002:04 32 0008 
0005:04 21 0000' 
0008:04 22 0009 
000B:04 3EB6 
0000:04 0317 
000F:04 21 0000:05 
0012:04 70 
0013:04 0316 
0015:04 7C 
0016:04 0316 
0018:04 21 0000:06 
001B:04 CBCE 
001D:OlJ 3A 0000:06 
0020:04 D318 
0022:04 C9 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 
j' This is a real-time clock driver, which utilizes • 
; • a counter on the IMS 442 1/0 board to provide a • 

• periodic "tick" interrupt at 60 hertz. • • • •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COPYRIGHT (C) 1982 BY SOFTWARE 2000, INC. 

AUTHORS: RONALD E. RAIKES 
MICHAEL D. BUSCH 

VERSION: EXAMPLE 
; 
.IDENT RTC442 ;MODULE 10 
; 
.INSERT DR EQUATE ;DRIVER SYMBOLIC EQUIVALENCES 
; 
IOBASE = 10H ;SERIAL/PARALLEL 1/0 PORT BASE 
; 
TIM2 = IOBASE+06" iTIMER 2 DATA REGISTER 
TIMCTL = IOBASE+07H ;TIMER CONTROL REGISTER 
SINTE = IOBASE+08H jSERIAL INTERRUPT ENABLE REGISTER 
T2RES = IOBASE+09H ;TIMER 2 INTERRUPT RESET 
; 
RTCENA = iREAL TIME CLOCK ENABLE BIT 
; 
T2CMD = OB6H iTIMER 2 COMMAND 

.LOC .DATA.I ;LOCATE IN DATA AREA 
j 
TICCTR: .BYTE 0 ;TICK COUNTER 

.Loe 
; 
RTCNIT::MVI 

STA 
LXI 
SHLD 
MVI 
OUT 
LXI 
MOV 
OUT 
MOV 
OUT 
LXI 
SET 
LDA 
OUT 
RET 

.INIT.I ;LOCATE IN INITIALIZATION AREA 

A,JMP ;INIT RTC INTERRUPT VECTOR ADDR 
1'8 
H,RTCISR 
(1'8)+1 
A,T2CMD ;GET TIMER 2 COMMAND 
TIMCTL jSELECT TIMER 2 
H,RTCCNTI ;GET RTC COUNTER VALUE 
A,L ;GET LSB OF TIMER VALUE 
TIM2 ;OUTPUT IT TO TIMER 2 DATA REGISTE 
A,H JGET MSB OF TIMER VALUE 
TIM2 jOUTPUT IT TO TIMER 2 DATA REGISTE 
H,INTMSKn ;GET INTERRUPT MASK 
RTCENA,M ;SET RTC INTERRUPT ENABLE BIT 
INTHSK ;GET INTERRUPT MASK 
SINTE ;ENABLE RTC INTERRUPT MASK 

;DONE 
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0000' .LOC • PROG. # ;LOCATE IN PROGRAM AREA . , 
0000' ED7 3 0000: 07 RTCISR: SSPD INTSP# iSAVE STACK POINTER 
0004' 31 0000:08 LXI SP,INTSTKI iSET UP AUX STACK POINTER 
0007 • F5 PUSH PSW iSAVE REGISTERS 
0008' C5 PUSH a 
0009' 05 PUSH 0 
OOOA' E5 PUSH H 
oooa' 0319 OUT T2RES iRESET RTC INTERRUPT 
0000' 21 0000" LXI H,TICCTR iGET TICK COUNTER 
0010' 34 INR M iINCREMENT TICK COUNTER 
0011' 7E MOV A,M iGET TICK COUNT 
0012' 01 0000:09 LXI a, TICSECI iGET NUMBER OF TICKS PER SECONI 
0015' a9 _ CMP C iSECONDS COUNT REACHED? 
0016' 3805 JRC •• NSEC iIF NOT. CONTINUE 
0018' 3~00 MVI M,O iELSE, RESET TICK COUNTER 
001A' CD OOOO:OA CALL - RTCSEe, iSERVICE REAL TIME CLOCK MANAGER 
0010' CD oooo:oa •• NSEC: CALL DLYTIC' iSERVICE DISPATCHER DELAY MANAGER 
0020' E1 POP H iRESTORE REGISTERS 
0021' 01 POP 0 
0022' Cl POP a 
0023' Fl POP PSW 
0024' ED7 a -0000: 07 LSPO INTSP' iRESTORE STACK POINTER 
0028' C3 oooo:OC JMP ISRXIT' iCONTINUE . , 

.END 
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0000:04 

0000:04 CD 0000:05 
0003:04 C3 0000:06 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • 

• • t 

• • , 
• • , 

• 
I 

This is the hardware initialization routine for 
an IMS 740 slave processor board. It consists 
of calls to the initialization entry points of 
other driver modules. 

• • 
I 

• • ..... , ... , ...................................... "" ... . 
COPYRIGHT (C) 1982. SOFTWARE 2000. INC. 

AUTHORS: "RlJN-ALD E. -RAIKES 
MICHAEL D. BUSCH 

VERSION: EXAMPLE 
; 
.IDENT NIl7 40 · t 

.INSERT DREQUATE 

.LOC 
; 
HDWNIT::CALL 

JMP 
· , .END 

jHODULE ID 

jDRIVER SYMBOLIC EQUIVALENCES 

.INIT$' ;LOCATE IN INITIALIZATION AREA 

SPINIT' jINITIALIZE SERIAL/PARALLEL 1/0 
CKTINA# jINITIALIZE CIRCUIT DRIVER A 
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0010 

0020 
0024 
0025 
0026 
0021 

0004 
0005 
0006 
0007 

0006 
0007 

0000" 

0000" 0000 
0002" 0002" 
0004" 0002" 

•••••••••••••••••••••••••• *.* •••••••••••••••••••••••••• 
• 

j • This is a simple network circuit driver which runs 
j. in an IMS 740 slave processor board, and communi-. 
; • cates with a similar but more complex driver 
; • MCD740 running in the master processor. • • 
• • , 
• • , 
j • 

• • 
• • , 

The IMS 140 slave communicates with the master 
processor over the S-100 bus via a byte-parallel 
transfer, using programmed 1/0 at both ends. The 
IMS 740 board appears to the master as an ordinary 
port-addressed peripheral device. The interface 
is accompished using an Intel 8255 PIO (on the 
master side) connected to a Zilog Z80 PIa (on the 

• slave side). The master can interrupt the 140 
• ~lave processor to see if it is still healthy, and 

this driver must service the interrupt and send an 
acknowledgement to the master. 

• • 
• • , 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COPYRIGHT (C) 1982. SOFTWA.RE 2000. INC. 

AUTHORS: RONALD E. RAIKES 
MICHAEL D. BUSCH 

VERSION: EXAMPLE 
· , 
.IDENT SCD7 40 jMODULE 10 
j 
• INSERT DREQUATE ;DRIVER SYMBOLIC EQUIVALENCES 
j 
PIOVEC = 10H jPIO INTERRUPT VECTOR ADDRESS 
j 
PORTAD = 20H j8255 PORT A DATA REGISTER 
PIOADR = 24H jPIO PORT A DATA REGISTER 
PIOBDR = 25H jPIO PORT B DATA ~EGISTER 
PIOACR = 26H jPIO PORT A CONTROL REGISTER 
PIOBCR = 27H jPIO PORT B CONTROL REGISTER 
j 
PORTCO = 4 jPORT C DATA BIT 0 ( INT) 
PORTCS = 5 jPORT C DATA BIT 5 (IBF) 
PORTC7 = 6 jPORT C DATA BIT 7 (OBF) 
RAM PER = 7 JRAM PARITY ERROR 
j 
ROMENA = 6 JROM ENABLE BIT 
PERRES = 7 ;PARITY ERROR RESET 

.LOC .DATA.# jLOCATE IN DATA AREA 
· , 
RCVSPH: .WORD 0 jRECEIVE MESSAGE SEMAPHORE 
•• RCVH: .WORD •• RCVH 

.WORD •• RCVH 
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0000:04 

0000:04 21 0041' 
0003:04 22 0010 
0006:04 3El0 
0008:04 D326 
000A:04 3ECF' 
000C:04 D326 
000E:04 3EFF 
0010:04 D326 
0012:043EB7 
0014:04 D326 
0016:04 3EEF 
0018:04 D326 
00U:04 3E30 
001C:04 D325 
001E:04 3EOF 
0020: 04 D327 
0022:04 DB20 
0024:04 3A 0000:05 
0027 :04 47 
0028:04 21 0001:06. 
002B: 04 3A 0081 
002E:04 BE 
002F:04 2807 
0031:04 23 
0032:04 23 
0033:04 23 
0034:04 23 
·0035:04 10F7 
0031: 04 C9 
0038:04 2B 
0039:04 3A 0080 
003C:04 71 
003D:04 C9 

0000' 

0000' 79 
0001' B7 
0002' 2804 
0004' 3D 
0005' 281C 
0007 ' C9 

0008' 21 oooon 
OOOB' CD 0000:01 
OOOE' CD 003B' 
0011' 0601 
0013' CD OOU' 
0016' 2B 
0017 ' 46 
0018' 23 

•. LOC 
; 
CKT INS: : LXI 

SHLD 
MVI 
OUT 
MVI 
OUT 
MVI 
OUT 
MVI 
OUT 
MVI 
OUT 
MVI 
OUT 
MVI 
OUT 
IN 
LDA 
MOV 
LXI 
LDA 

• .SL: .CMP 
JRZ 
INX 
INX 
INX 
INX 
DJNZ 
RET 

• .DIDF: DCX 
LDA 
MOV 
RET 

.LOC 
; 
CKTDRS :. : MOV 

ORA 
JRZ 
DCR 
JRZ 
RET 

· , 
SLVRCV: LXI 

CALL 
CALL 
MVI 
CALL 
DCX 
MOV 
INX 

.INIT.' ;LOCATE IN INITIALIZATION AREA 

H,PIOISR ;GET PIO A INTERRUPT SERVICE ADD 
PIOVEC ;SET INTERRUPT VECTOR ADDRESS 
A,PIOVEC iGET PIO A INTERRUPT VECTOR 
PIOACR jOUTPUT INTERRUPT SERVICE VECTOR 
A,OCFH ;GET PIO A MODE WORD (MODE 3) 
PIOACR ;OUTPUT PIO A MODE WORD 
A,OFFH ;GET PIO A MODE 3 MODE WORD 
PIOACR ;OUTPUT PIO A MODE 3 MODE WORD 
A,087H ;GET PIO A INTERRUPT CONTROL WORD 
PIOACR ;OUTPUT INTERRUPT CONTROL WORD 
A,OEFH iGET PIO A INTERRUPT MASK 
PIOACR ;OUTPUT INTERRUPT MASK 
A,30H ;GET PIO B DATA DATA WORD 
PIOBDR iOUTPUT PIO B DATA WORD 
A,OFH ;GET PIO 8 MODE WORD (MODE 0) 
PIOBCR ;OUTPUT PIO B MODE WORD 
PORTAD ;CLEAR INPUT PORT A 
NMBCKTI jGET NUMBER OF CIRCUITS 
B,A ;NUMBER OF CIRCUITS TO B-REG 
H,CKTASTI+1 iGET CIRCUIT ASSIGNMENT TABLE 
TBUF+l iGET HSB OF PASSED DESTINATION ID 
M ;CIRCUIT NUMBERS EQUAL? 
•• DIDF jIF SO, CONTINUE 
H j£LSE, ADVANCE TO NEXT TABLE ENTRY 
H 
H 
H 
•• SL ;CONTINUE 

;DONE 
H jBACK UP TO LSB OF DESTINATION ID 
TBUF ;GET LSB OF PASSED DESTINATION ID 
M,A ;SET LSB OF DESTINATION ID 

JDONE 

.PROG.' iLOCATE IN PROGRAM AREA 

A,C 
A 
SLVRCV 

·A 
SLVSND 

jGET FUNCTION NUMBER 
;FUNCTION NUMBER=O? 
jIF SO, CONTINUE 
jFUNCTION NUMBER=l? 
jIF SO, CONTINUE 
; ELSE, DONE 

H,RCVSPH ;GET RECEIVE MESSAGE SEMAPHORE 
WAIT' ;WAIT FOR RECEIVE MESSAGE 
SRMCOM ;DO COMMON SETUP 
B,1 ;GET LENGTH OF MESSAGE LENGTH 
•• RCVL ; RECEIVE MESSAGE LENGTH 
H ;BACK UP TO MESSAGE LENGTH 
B,M jGET MESSAGE LENGTH 
H ;RESTORE MESSAGE BUFFER ADDHESS 
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0019 ' 
001A' 
0010' 
001E' 
001F' 
0021' 
0022' 

0023' 
0026 ' 
0028' 
002B' 
002C' 
0020' 
002E' 
0031' 
0033' 
0036' 
0039' 
003A' 

05 
CO 005B' 
77 
23 
10F9 
AF 
C9 

CO 003B' 
3E06 
CO 0064' 
46 
1E 
23 
CO 0064' 
10F9 
21 0000" 
CO 0000:08 
AF 
C9 

003B' EB 
003C' 23 
0030' 23 • 
003E' 23 
003F' 23 
0040' C9 

0041' 
0045' 
0048' 
0049' 
004B' 
0040' 
004F' 
0051' 
0053' 
0054' 
0058' 
0059' 

005B' 
0050' 
005F' 
0061 ' 
0063' 

0064' 
0065' 
0067 ' 
0069 ' 
006B' 
006C' 
006£' 

E013 0000: 09 
31 OOOO":OA 
F5 
DB24 
CB6F 
2004 
3E15 
0320 
Fl 
E01 B 0000: 09 
FB 
E040 

DB24 
CB77 
20FA 
OB20 
C9 

4F 
OB24 
CB6F 
20FA 
79 
0320 
C9 

OCR 
• .RCVL: CALL 

HOV 
INX 
OJNZ 
XRA 
RET 

; 
SLVSNO: CALL 

HVI 
CALL 
MOV 

• .SNOL: MOV 
INX 
CALL 
OJNZ 
LXI 
CALL 
XRA 
RET 

; 
SRMCOH: XCHG 

INX 
INX 
INX 
INX 
RET 

· , 
PIOISR: SSPO 

LXI 
PUSH 
IN 
BIT 
JRNZ 
HVI 
OUT 

•• X: POP 

· , 
LSPD 
EI 
RET1 

INBYT: IN 
BIT 
JRNZ 
IN 
RET 

· , 
OUTBYT: MOV 
•• WTL: IN 

BIT 
JRNZ 
MOV 
OUT 
RET 

B 
INBYT 
M,A 
H 
•• RCVL 
A 

SRMCOH 
A,AACK 
OUTBYT 
B,M 
A,M 
H 

jOECREMENT MESSAGE LENGTH 
jINPUT BYTE 
jSAVE BYTE IN MESSAGE 

j CONTINUE 
;SET RETURN CODE=O 
JDONE 

JDO COMHON SETUP 
JGET ACK 
iOUTPUT ACK 
iGET MESSAGE LENGTH 
;GET BYTE FROM MESSAGE 

OUTBYT jOUTPUT~YTE 
•• SNOL ;CONTINUE 
H,RCVSPH JGET RECEIVE MESSAGE SEMAPHORE 
SIGNALI iSIGNAL RECEIVE MESSAGE 
A iSET RETURN CO'OE=O 

iOONE 

H 
H 
H 
H 

iMESSAGE PACKET ADDRESS TO HL-REG 
;ADVANCE PAST LINK POINTERS 

JOONE 

INTSP# iSAVE STACK POINTER 
SP,INTSTKI iSET UP AUX STACK POINTER 
PSW iSAVE AF-REG 
PIOADR iGET PIO A DATA REGISTER 
PORTe5,A jPORT C BIT 5 SEt? (IBF) 
•• X ;IF SO, CONTINUE 
A,ANAK ;ELSE, GET NACK 
PORTAD jOUTPUT NACK TO PORT A 
PSW JRESTORE AF-REG 
INTSPI iRESTORE STACK POINTER 

iENABLE INTERRUPTS 
;DONE 

PIOADR iGET PIO A DATA REGISTER 
PORTC7,A iPORT C BIT 1 SET? (OBF) 
INBYT iIF NOT, WAIT 
PORTAD jINPUT BYTE FROM PORT A 

JDONE 

C,A jSAVE OUTPUT BYTE IN C-REG 
PIOADR ;GET PIO A OATA REGISTER 
PORTCS,A jPORT C BIT 5 SET? (IBF) 
•• WTL j1F SO, WAIT 
A,C JGET OUTPUT BYTE 
PORTAD jOUTPUT BYTE TO PORT A 

JOONE 
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.END 
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0010 
0012 

0020 
0024 
0025 
0026 
0027 
0028 
0029 
002A 
002B 
002C 
002D 
002E 
002F 

0004 
0005 
0006 
0007 

0006 
0007 

0000 
0002 

••••••••••••••••••• *.* ••• *** •••••••••• * •• ** ••••• * •• ***I 
• 

; • This module handles all serial and parallel I/O 
; • for the IMS 7~0 slave processor board. The IMS 
;' has two serial ports. One is generally used for 

• a console, and the other can be used for a local 
• printer or a modem. 

· * , 
• • , 
• • , 

• • 

Serial input is handled via interrupts and buf­
fered in a separate circular buffer for each chan­
nel. Serial output is handled on a polled basis 
and is not buffered. . 

• • , 
· •••••••••• *.* •••••••••••••••••••• *.* •••• **** •••••••••• * . , 

COPYRIG.HT (C) 1982, SOFTWARE 2000, INC. 

AUTHORS: RONALD E. RAIKES 
MICHAEL D. BUSCH 

VERSION: EXAMPLE 
i 
.IDENT SPD740 
; 
.INSERT DREQUATE 
· , 
PIOVEC 
SIOVEC 
i 
PORTAD 
PIOADR 
PIOBDR 
PIOACR 
PIOBCR 
CTCCHO 
CTCCHl 
CTCCH2 
CTCCH3 
SIOADR 
SIOBDR 
SIOACR 
SIOBCR 
; 

= 10H 
= 12H 

= 20H 
= 24H 
= 25H 
= 26H 
= 27H 
= 28H 
= 29H 
=2AH 
= 2BH 
= 2CH 
= 2DH 
= 2EH 
= 2FH 

PORTCO = 4 
PORTC5 = 5 
PORTC7 = 6 
RAMPER = 7 
· , 
ROMENA = 6 
PERRES = 7 
· , 
RDA = 0 
TBE = 2 

iMODULE ID 

iDRIVER SYMBOLIC EQUIVALENCES 

iPIO INTERRUPT VECTOR ADDRESS 
iSIO INTERRUPT VECTOR ADDRESS 

;8255 PORT A DATA REGISTER 
iPIO PORT A DATA REGISTER 
;PIO PORT B DATA REGISTER 
iPIO PORT A CONTROL REGISTER 
iPIO PORT B CONTROL REGISTER 
iCTC CHANNEL 0 REGISTERS 
iCTC CHANNEL 1 REGISTERS 
iCTC CHANNEL 2 REGISTERS 
iCTC CHANNEL 3 REGISTERS 
;SIO PORT A DATA REGISTER 
iSIO PORT B DATA REGISTER 
iSIO PORT A CONTROL REGISTER 
iSIO PORT B CONTROL REGISTER 

;PORT C DATA BIT 0 (INT) 
;PORT C DATA BIT 5 (IBF) 
jPORT C DATA BIT 7 (OBF) 
jRAM PARITY ERROR 

iROM ENABLE BIT 
jPARITY ERROR RESET 

jRECEIVED DATA AVAILABLE BIT 
jTRANSMIT BUFFER EMPTY BIT 
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0003 
0005 

0000" 

0000" 
0002" 
0004" 
0006" 
0008" 
OOOA" 
OOOB" 

OOOC" 
OOOC" 
OOOE" 
DOlO" 

0012" 
0014" 
0016" 

0018" 
001A" 
001C" 

DOlE" 
0020" 
0022" 
0024" 
0026" 
0028" 
0029" 

002A" 
002C" 
002E" 

0030" 
0032" 
0034" 

0036" 
0038" 
003A" 

0040 
0000 
0000·-
0000 
0000 
00 
00 

0000 
DaDE" 
OOOE" 

0000 
0014" 
0014" 

0001 
001A" 
001A" 

0010 
0000 
0000 
0000 
0000 
00 
00 

0000 
002C" 
002C" 

0000 
0032" 
0032" 

0001 
0038" 
0038" 

0000:04 

0000:04 AF 

DCD 
CTS 

; 

= 3 
= 5 

.LOC 

SOIBSZ: : .WORD 
SOIBUF: 
SOIPTR: 
SOOPTR: 
SOICNT: 
SOOCHR: 
SOBR: 
· , 
SOISPH: 

.WORD 

.WORD 

.WORD 

.WORD 

.BYTE 

.BYTE 

.WORD 
•• SOIH: .WORD 

• WORD 

SOOSPH: • WORD 
•• SOOH: .WORD 

.WORD 

SOXSPH: • WORD 
•• SOXH: .WORD 

.WORD 
; 
Sl IBSZ: :. WORD 
SlIBUF: 
SlIPTR: 
S10PTR: 
SlICNT: 
S10CHR: 
SlBR: 

.WORD 

.WORD 

.WORD 

.WORD 

.BYTE 

.BYTE 

SlISPH: .WORD 
• • S 1 IH: • WO RD 

.WORD 

S10SPH: .WORD 
•• S10H: .WORD 

.WORD 

SlXSPH: .WORD 
• • S 1 XH : • WO RD 

.WORD 

.LOC 
; 
SPINIT: : XRA 

iDATA CARRIER DETECT BIT 
iCLEAR TO SEND BIT 

.DATA.# iLOCATE IN DATA AREA 

64 
o 
o 
o 
o 
o 
o 

;SERIAL 0 INPUT BUFFER SIZE 
iSERIAL 0 INPUT BUFFER ADDRESS 
iSERIAL 0 INPUT POINTER 
iSERIAL 0 OUTPUT POINTER 
jSERIAL 0 INPUT COUNT 
iSERIAL 0 OUTPUT CHARACTER 
jSERIAL 0 BAUD RATE CODE 

;SERIAL 0 INrUT SEMAPHORE 
o jSEMAPHORE COUNT 
•• SOIH· jSEMAPHORE P/D HEAD 
• .SOIH 

a 
• .SOOH 
• .SPOH 

1 
• .SOXH 
• .SOXH 

16 
o 
o 
o 
o 
a 
a 

a 
• .Sl IH 
•• S1 IH 

o 
•• S10H 
•• S10H 

1 
•• SlXH 
•• SlXH 

jSERIAL 0 OUTPUT SEMAPHORE 
;SEMAPHORE COUNT 
;SEMAPHORE PID HEAD 

jSERIAL a OUTPUT SEMAPHORE 
;SEMAPHORE COUNT 
jSEMAPHORE PID HEAD 

iSERIAL 1 INPUT BUFFER SIZE 
jSERIAL 1 INPUT BUFFER ADDRESS 
iSERIAL 1 INPUT POINTER 
iSERIAL 1 OUTPUT POINTER 
jSERIAL 1 INPUT COUNT 
;SERIAL 1 OUTPUT CHARACTER 
jSERIAL 1 BAUD RATE CODE 

jSERIAL 1 INPUT SEMAPHORE 
iSEMAPHORE COUNT 
iSEMAPHORE PID HEAD 

jSERIAL 1 OUTPUT SEMAPHORE 
jSEMAPHORE COUNT 
iSEMAPHORE PID HEAD 

iSERIAL 1 OUTPUT SEMAPHORE 
jSEMAPHORE COUNT 
jSEMAPHORE PID HEAD 

.INIT.# ;LOCATE IN INITIALIZATION AREA 

A 
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0001:04 ED47 
0003:04 EDSE 
0005:04 3ECF 
0007: 04 D326 
0009:04 3EFF 
000B:04 0326 
0000:04 3E30 
000F:04 0325 
0011:04 3EOF 
0013:04 0327 
0015:04 21 0127' 
0018:0LJ ,2 0012 
001B:04 21 004A:04 
001E:04 01 092E 
0021:04 EDB3 
0023:04 21 004A:04 
0026:04 01 OB2F 
0029:04 EDB3 
002B:04 2A 0000" 
002E:04 CD 0000:05 
0031:04 22 0002" 
0034:04 22 0004" 
0037:04 22 0006" 
003A:04 2A 001E" 
0030:04 CD 0000:05 
0040:04 22 0020" 
0043:04 22 0022" 
0046: 04 22 0024"" 
0049: 04 C9 

004A:04 18 
004B:04 04 
004C:04 C4 
0040:04 05 
004E:04 EA 
004F:04 03 
0050: 04 C1 
0051:04 01 
0052:04 10 

0009 

0053:04 02 
0054:04 12 

OOOB 

0000' 

0000' 
0000' 
0001 ' 
0002' 
0004' 

7B 
B7 
2818 
3D 

j 

STAI 
1M2 
MVI 
OUT 
MVI 
OUT 
MVI 
OUT 
MVI 
OUT 
LXI 
SHLD 
LXI 
LXI 
OUTIR 
LXI 
LXI 
OUTIR 
LHLD 
CALL 
SHLD 
SHLD 
SHLD 
LHLD 
CALL 
SHLD 
SHLD 
SHLD 
RET 

SIOPGM: .BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 

j 

JSET INTERRUPT PAGE REGISTER:O 
;SET INTERRUPT MODE 2 

A,OCFH JGET PIO A MODE WORD (MODE 3) 
PIOACR ;OUTPUT PIO A MODE WORD 
A,OFFH iGET PIO A MODE 3 MODE WORD 
PIOACR jOUTPUT PIO A MODE 3 MODE WORD 
A,30H JGET PIO B DATA BYTE 
PlOBDR jOUTPUT PIO B DATA BYTE 
A,OFH JGET PIO B MODE WORD (MODE 0) 
PlOBCR jOUTPUT PIO B MODE WORD 
H,SIOISR JGET SIO INTERRUPT SERVICE ADDR 
SIOVEC ;SET SIO INTERRUPT VECTOR ADDRESS 
H, SIOPGM jGET SIO PROGRAM ""LIST 
B,SIOAPL<8ISIOACR jB:LENGTH/C:CON1ROL RE 

jPROGRAM SIO PORT A 
H,SIOPGM jGET"SIO PROGRAM LIST 
B,SIOBPL<8ISIOBCR jB:LENGTH/C:CONTROL RE 

SOIBSZ 
ALLOC# 
SOIBUF 
SOIPTR 
SOOPTR 
S1IBSZ 
ALLOCII 
S1IBUF 
S1IPTR 
S10PTR 

18H 
4 
OC4H 
5 
OEAH 
3 
OC1H 
1 
10H 

jPROGRAM SIO PORT B 
jGET SERIAL 0 INPUT BUFFER SIZE 
jALLOCATE PACKET FOR SERIAL BUFFE 
JSAVE SERIAL 0 INPUT BUFFER ADORE 
JSET SERIAL 0 INPUT POINTER 
JSET SERIAL 0 OUTPUT POINTER 
JGET SERIAL 1 INPUT BUFFER SIZE 
jALLOCATE PACKET FOR SERIAL BUFFE 
JSAVE SERIAL 1 INPUT BUFFER ADORE 
JSET SERIAL 1 INPUT POINTER 
JSET SERIAL 1 OUTPUT POINTER 
JDONE 

i RESET CHANNEL 
jSELECT WR4 
jWRITE REGISTER 4 CONTROL WORD 
jSELECT WRS 
jWRITE REGISTER 5 CONTROL WORD 
jSELECT WR3 
jWRITE REGISTER 3 CONTROL WORD 
jSELECT WRl 
jWRITE REGISTER CONTROL WORD 

SIOAPL : .-SIOPGM JSIO PORT A PROGRAM LENGTH 

.BYTE 2 jSELECT WR2 

.BYTE SIOVEC jWRITE REGISTER 1 CONTROL WORD 
j 
SIOBPL : .-SIOPGM iSIO PORT B PROGRAM LENGTH 

j 
SERIAL: : 

.LOC 

COMDRV: :MOV 
ORA 
JRZ 
OCR 

.PROG.' jLOCATE IN PROGRAM AREA 

A,E 
A 
5ERST 
A 

jGET FUNCTION NUMBER 
jFUNCTION NUMBER=O? 
jIF 50, CONTINUE 
jFUNCTION NUMBER:l? 
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0005' 
0007 ' 
0008' 
OOOB' 
OOOC' 
OOOF' 
DOlO' 
0013' 
0014' 
0017 ' 
0018' 
001B' 

001C' 
0020' 
0023' 
0024' 
0025' 
0027 ' 
002B' 
002E' 
002F' 
0030' 
0031' 
0033' 
0034' 

0035' 
,0038' 
0039' 
003A' 
003C' 
003F' 
0040' 
0042' 
00'45' 
0048' 
004A' 
004B' 
004D' 
004E' 
0051' 
0052' 
0055' 
0058' 
0059' 
005A' 
005B' 
005E' 
0062' 
0063' 
0064' 
0066' 
0068' 

282E 
3D 
CA 0097' 
3D 
CA 01F9' 
3D 
CA 022B' 
3D 
CA 0237' 
3D 
CA 0257' 
C9 

ED5B 0008" 
2A 0006" 
78 
B7 
2807 
ED5B 0026" 
2A 0024" 
7A 
B3 
C8 
3EFF 
4E 
C9 

CD OOlC' 
B7 
78 
200E 
21 OOOC" 
B7 
2803 
21 002A" 
CD 0000:06 
18EB 
B7 
2025 
F3 
2A 0008" 
2B 
22 0008" 
2A 0006" 
7E 
23 
EB 
2A 0002" 
ED4B 0000" 
OB 
09 
ED52 
3004 
ED5B 0002" 

, 

JRZ 
DCR 
JZ 
DCR 
JZ 
DCR 
JZ 
DCR 
JZ 
DCR 
JZ 
RET 

SERST: LDED 
LHLD 
MOV 
ORA 
JRZ 
LDED 
LHLD 

•• COM: MOV 
ORA 
RZ 
MVI 
MOV 
RET 

i 
SERIN: CALL 

ORA 
MOV 
JRNZ 
LXI 
ORA 
JRZ 
LXI 

•• INC: CALL 
'JMPR 

•• SIN: ORA 
JRNZ 
DI 
LHLD 
DCX 
SHLD 
LHLD 
MOV 
INX 
XCHG 
LHLD 
LBCD 
DCX 
DAD 
DSBC 
JRNC 
LDED 

SERIN 
A 
SEROUT 
A 
SERSBR 
A 
SERRBR 
A 
SERSMC 
A 
SERRMC 

SOICNT 
SOOPTR 
A,B 
A 
•• COM 
SlICNT 
S10PTR 
A,D 
E 

A,OFFH 
C,M 

iIF SO, CONTINUE 
iFUNCTION NUMBER=2? 
iIF SO, CONTINUE 
jFUNCTION NUMBER=3? 
jIF SO, CONTINUE 
jFUNCTION NUMBER=4? 
jIF SO, CONTINUE 
jFUNCTION NUMBER=5? 
;IF SO, CONTINUE 
;FUNCTION NUMBER=6? 
jIF SO, CONTINUE 
;ELSE, DONE 

;GET SERIAL 0 INPUT BUFFER COUNT 
;GET SERIAL 0 OUTPUT POINTER 
JGET CHANNEL NUMBER 
iCHANNEL NUMBER=O 
;IF SO, CONTINUE 
iGET SERIAL 1 INPUT BUFFER COUNT 
JGET SERIAL 1 OUTPUT POINTER 

;SERIAL INPUT BUFFER COUNT=O? 
jIF SO, DONE 
jELSE, SET RETURN CODE=OFFH 
JGET SERIAL INPUT CHARACTER 
iDONE 

SERST JGET SERIAL STATUS 
A jCHARACTER AVAILABLE? 
A,B JGET CHANNEL NUMBER 
•• SIN j IF CHARACTER AVAILABLE, CONTINU,E 
H,SOISPH JGET SERIAL 0 INPUT SEMAPHORE 
A jCHANNEL NUMBER=O? 
•• INC jIF SO, CONTINUE 
H,SlISPH JGET SERIAL 1 INPUT SEMAPHORE 
WAIT' jWAIT FOR INPUT CHARACTER 
SERIN iCONTINUE 
A iCHANNEL NUMBER=O? 
•• S11 iIF NOT, CONTINUE 

SOICNT 
H 
SOICNT 
SOOPTR 
A,M 
H 

SOIBUF 
SOIBSZ 
B 
B 
D 
•• NWAO 
SOIBUF 

iDISABLE INTERRUPTS 
;GET SERIAL 0 INPUT COUNT 
;DECREMENT SERIAL 0 INPUT COUNT 
;UPDATE SERIAL 0 INPUT COUNT 
iGET SERIAL 0 OUTPUT POINTER 
iGET CHARACTER FROM BUFFER 
;INCREMENT SERIAL 0 OUTPUT POINTER 
iSERIAL 0 OUTPUT POINTER TO DE-REG 
iGET SERIAL 0 INPUT BUFFER ADDRESS 
iGET SERIAL 0 INPUT BUFFER SIZE 
jDECREMENT INPUT BUFFER SIZE 
jCALC LAST INPUT BUFFER ADDRESS 
;BUFFER WRAP-AROUND? 
;IF NOT, CONTINUE 
;GET SERIAL 0 INPUT BUFFER ADDRESS 
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006C' 
0070' 
0071 ' 
0072' 
0073' 
0076 ' 
0077 ' 
007A' 
007D' 
007E' 
007F' 
0080' 
0083' 
0087 ' 
0088' 
0089 ' 
008B' 
0080' 
0091' 
0095' 
0096' 

0097 ' 
0098' 
0099' 
009B' 
009E' 
009F' 
00A2' 
00A5' 
00A6 ' 
00A9' 
OOAC' 
OOAF' 
00B2' 
00B5' 
00B6' 
00B9 ' 
OOBC' 
OOBD' 
OOCO' 
00C3' 
00C4 ' 
OOC7' 
OOCA' 
OOCD' 
OODO' 
0003' 
0004' 

00D7' 

ED53 0006" 
FB 
C9 
F3 
2A 0026 11 

2B 
22 0026 n 
2A 0024" 
7E 
23 
EB 
2A 0020" 
ED4B 001E" 
OB 
09 
ED52 
3004 
ED5B 0020" 
ED53 0024" 
FB 
C9 . 

78 
B7 
201£ 
21 0018n 

E5 
CD 0000:06 
21 OOOA" 
71 
11 00D7' 
CD 0000: 07 
CD OODB' 
21 0012" 
CD 0000:06 
E1 
C3 0000:08 
21 0036 11 

E5 
CD 0000:06 
21 0028 11 

71 
11 OOFF' 
CD 0000:07 
CD 0103' 
21 0030 11 

CD 0000:06 
El 
C3 0000:08 

00D7' 0000 
00D9' 0000 

• .NWAO: SDED 
E1 
RET 

• •. Sl I: 01, 
LHLD 
DCX 
SHLD 
LHLD 
MOV 
INX 
XCHG 
LHLD 
LBCD 
DCX 
DAD 
DSBC 
JRNC 
LDED 

• •. NWA 1: SDED 
EI 
RET 

j 
SEROUT: MOV 

ORA 
JRNZ 
LXI 
PUSH 
CALL 
LXI 
MOV 
LXI 
CALL 
CALL 
LXI 
CALL 
POP 
JMP 

• .S10: LXI 
PUSH 
CALL 
LXI 
MOV 
LXI 
CALL 
CALL 
LXI 
CALL 
POP 
JMP 

· , 
SOOPOL: 

SOOPTR 

SlICNT 
H 
SlICNT 
S10PTR 
A,M 
H 

S1IBUF 
SlIBSZ 
B 
B 
o 
•• NWAl 
S1IBUF 
S10PTR 

jUPDATE SERIAL 0 OUTPUT POINTER 
iENABLE INTERRUPTS 
JDONE 
jDISABLE INTERRUPTS 
iGET SERIAL 1 INPUT COUNT 
jDECREMENT SERIAL 1 INPUT COUNT 
jUPDATE SERIAL 1 INPUT COUNT 
jGET SERIAL 1 OUTPUT POINTER 
;GET CHARACTER FROM BUFFER 
;INCREMENT SERIAL 1 OUTPUT POINTE 
;SERIAL 1 OUTPUT POINTER TO DE-RE 
;GET SERIAL 1 INPUT BUFFER ADDRES 
;GET SERIAL 1 INPUT BUFFER SIZE 
;DECREMENT INPUT BUFFER SIZE 
jCALC LAST INPUT BUFFER ADDRESS 
;BUF.FER WRAP-AROUND? 
JIF NOT, CONTINUE 
;GET SERIAL 1 INPUT BUFFER ADDRES 
jUPDATE SERIAL 1 OUTPUT POINTER 
jENABLE INTERRUPTS 
JDONE 

A,B jGET CHANNEL NUMBER 
A jCHANNEL NUMBER=1? 
.~S10 JIF SO, CONTINUE 
H,SOXSPH jGET SERIAL 0 OUT SEMAPHORE 
H jSAVE SERIAL 0 OUT SEMAPHORE 
WAITI ;WAIT ON MUTUAL EXCLUSION 
H,SOOCHR iGET SERIAL 0 OUTPUT CHARACTER 
M,C iSAVE OUTPUT CHARACTER 
D,SOOPOL iGET SERIAL 0 OUT POLL ROUTINE 
LNKPOLI JCREATE POLL ROUTINE 
SOOPR jEXECUTE POLL ROUTINE 
H,SOOSPH jGET SERIAL 0 OUT SEMAPHORE 
WAITI iDISPATCH IF NECESSARY 
H iGET MUTUTAL EXCLUSION SEMAPHORE 
SIGNAL' jSIGNAL PROCESS AS- READY 
H,SlXSPH ;GET MUTUAL EXCLUSION SEMAPHORE 
H ;SAVE MUTUAL EXCLUSION SEMAPHORE 
WAITI JWAIT ON MUTUAL EXCLUSION 
H,S10CHR ;GET SERIAL 1 OUTPUT CHARACTER 
M,C jSAVE OUTPUT CHARACTER 
D,S10POL JGET SERIAL lOUT POLL ROUTINE 
LNKPOLI ;CREATE POLL ROUTINE 
S10PR ;EXECUTE POLL ROUTINE 
H,S10SPH jGET SERIAL 1 OUT SEMAPHORE 
WAITI jDISPATCH IF NECESSARY 
H JGET MUTUTAL EXCLUSION SEMAPHORE 
SIGNALI jSIGNAL PROCESS AS READY 

.WORD. 0 

.WORD 0 

;SERIAL 0 OUTPUT POLL ROUTINE 
jSUCCESSOR LINK POINTER 
jPREDECESSOR LINK POINTER 
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OODB' 
0000' 
OODF' 
00E1' 
00E3' 
00E4' 
00£1 r 

00E9' 
OOEB' 
OOEO' 
OOEE' 
00F1' 
00F3' 
00F6' 
00F9' 
OOFC' 

OOFF' 
OOFF' 
0101' 

0103' 
0105' 
0101' 
0109' 
010B' 
010C' 
010F' 
0111 ' 
0113' 
0115' 
0116 ' 
0119' 
011 B' 
011 E' 
0121' 
0124' 

0121 ' 
012B' 
012E' 
·012F' 
0130' 
0131 ' 
0132' 
0135' 
0138' 
0139 ' 
013A' 
013B' 
013C' 
0140' 
0143' 
0145' 

3E10 
032E 
OB2E 
CB51 
C8 
21 OOOB" 
CB76 
2803 
CB6F-
C8 
3A OOOA" 
032C 
21 0007 I 

CD OJOO:09 
21 0012" 
C3 0000:08 

0000 
0000 

3E10 
·032F 
DB2F 
CB57 
C8 
21 0029" 
CB76 
2803 
CB6F 
CB 

. 3A 0028" 
0320 
21 OOFF' 
CD 0000:09 
21 0030" 
C3 0000:08 

ED73 OOOO:OA 
31 0000:0.8 
F5 
C5 
05 
E5 
CD 0143' 
CD 019 C' 
E1 
D1 
C1 
F1 
ED7B 0000: OA 
C3 OOOO:OC 
DB2E 
CB47 

SOOPR: MVI 
OUT 
IN 
BIT 
RZ 
LXI 
BIT 
JRZ 
BIT 
RZ 

•• NCTS: LOA 
OUT 
LXI 
CALL 
LXI 
JMP . , 

S10POL: 

A,10H 
SIOACR 
SIOACR 
TBE,A 

H,SO.8R 
6,M 
• .NCTS 
CTS,A 

jGET RESET EXTERNAL STATUS COMMAND 
JRESET EXTERNAL STATUS 
jGET SIO PORT A STATUS 
jTRANSMIT BUFFER EMPTY? 
;IF NOT, DONE 
JELSE, GET SERIAL 0 BAUD RATE CODE 
JCTS HANDSHAKING REQUESTED? 
jIF NOT, CONTINUE 
jELSE, CHECK CLEAR TO SEND STATUS 
iIF CLEAR TO SEND FALSE, DONE 

SOOCHR iGET SERIAL 0 OUTPUT CHARACTER 
SIOADR ;OUTPUT CHARACTER 
H,SOOPOL iGET SERIAL 0 OUT POLL ROUTINE 
UNLINK# iUNLINK POLL ROUTINE 
H,SOOSPH ;GET SERIAL 0 OUT SEMAPHORE 
SIGNALH iSIGNAL PROCESS AS READY 

.WORD 0 

.WORD 0 

;SERIAL 1 OUTPUT POLL ROUTINE 
;SUCCESSOR LINK POINTER 
;PREDECESSOR LINK POINTER 

i 
S10PR: MVI 

OUT 
IN 
BIT 
RZ 
LXI 
BIT 
JRZ 
BIT 
RZ 

•• NCTS: LDA 
OUT 
LXI 
CALL 
LXI 
JMP 

; 
SIOISR: SSPD 

LXI 
PUSH 
PUSH 
PUSH 
PUSH 
CALL 
CALL 
POP 
POP 
POP 
POP 
LSPD 
JM·P 

•• SOl: IN 
BIT 

A,10H 
SIOBCR 
SIOBCR 
TBE,A 

H,SlBR 
6,M 
• .NCTS 
CTS,A 

jGET RESET EXTERNAL STATUS COMMAND 
;RESET EXTERNAL STATUS 
iGET SIO PORT B STATUS 
iTRANSMIT BUFFER EMPTY? 
iIF NOT, DONE 
JELSE, GET SERIAL 1 BAUD RATE CODE 
JCTS HANDSHAKING REQUESTED? 
iIF NOT, CONTINUE . 
i ELSE, CHECK CLEAR TO SEND STATUS 
iIF CLEAR TO SEND FALSE, DONE 

S10CHR. jGET SERIAL 1 OUTPUT CHARACTER 
SIOBDR jOUTPUT CHARACTER 
H,S10POL iGET SERIAL lOUT POLL ROUTINE 
UNLINK# iUNLINK POLL ROUTINE 
H,S10SPH ;GET SERIAL lOUT SEMAPHORE 
SIGNAL' ;SIGNAL PROCESS AS READY 

tNTSP' ;SAVE STACK POINTER 
SP,INTSTK' iSET UP AUX STACK POINTER 
PSW iSAVE REGISTERS 
B 
D 
H 
• .SOI 
•• SlI 
H 
o 
B 
PSW 
INTSP' 
ISRXIT# 
SIOACR 
ROA,A 

iCHECK FOR SERIAL 0 INPUT 
iCHECK FOR SERIAL 1 INPUT 
iRESTORE REGISTERS 

iRESTORE STACK POINTER 
iCONTINUE 
iGET SIO PORT A STATUS 
iCHARACTER AVAILABLE 
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0141' ca RZ ; IF NOT, DONE 
0148' DB2C IN SIOADR ;GET SIO PORT A DATA CHARACTER 
014A' 21 OOOBa LXI H,SOSR JGET SERIAL 0 BAUD RATE CODE 
0140' CS6E BIT 5,H ;INHIBIT INPUT FLAG SET? 
014F' CO RNZ jIF SO, DONE 
0150 ' 4F HOV C,A ;SERIAL 0 DATA CHARACTER TO C-REG 
0.151 ' CS7E BIT 7,M ;SIGN BIT ON BAUD RATE CODE? 
0153' 2817 JRZ •• NADO iIF NOT, CONTINUE 
0155' CBS9 RES 7,C iELSE, STRIP SIGN BIT ON CHARACTE 
0157 ' CD OOOO:OD CALL .SLVRESI iCHECK FOR SLAVE RESET 
015A' 3A OOOO:QE LDA ATNCHRI iGET ATTENTION CHARACTER 
015D' B9 CHP C iCHARACTER:ATTENTION CHARACTER? 
015E' 200C JRNZ •• NADO ;IF NOT, CONTINUE 
0160; 2A 0004" LHLD SOIPTR iELSE, GET .SERIAL 0 INPUT POINTER 
0163' 22 0006" SHLD SOOPTR iRESET SERIAL 0: OUTPUT POINTER 
0166' 21 0000 LXI H,O 
0169' 22 0008" SHLD SOICNT iSET SERIAL 0 INPUT COUNT:O 
016C' 2A 0000" •• NADO: LHLD SOISSZ iGET SERIAL 0 INPUT BUFFER SIZE 
016F' ED5S 0008" LDED SOICNT ;GET SERIAL a INPUT COUNT 
0173' 13 INX 0 iINCREMENT SE~IAL 0 INPUT COUNT 
0174' B7 ORA A iCLEAR CARRY FLAG 
0175 ' ED52 DSBC 0 iSERIAL a INPUT BUFFER FULL? 
0177 ' 08 RC iIF so, DONE 
0178' ED53 0008" SDED SOICNT iELSE, UPDATE SERIAL 0 INPUT COUN' 
o 17C' 2A 0004" LHLD SOIPTR iGET SERIAL 0 INPUT POINTER 
017F' 71 HOV H,C ;STORE INPUT CHARACTER IN BUFFER 
0180' 23 INX H iINCREMENT INPUT POINTER 
0181 ' EB XCHG jINPUT POINTER TO DE-REG 
0182' 2A 0000" LHLD SOIBSZ iGET SERIAL 0 INPUT BUFFER SIZE 
0185' 2B ocx H iDECREMENT INPUT BUFFER SIZE 
0186' ED4B 0002" LSCD SOIBUF iGET SERIAL 0 INPUT BUFFER ADORES: 
018A' 09 DAD B ;CALC LAST INPUT BUFFER ADDRESS 
018B' ED52 DSSC 0 iBUFFER WRAP-AROUND~ 
018D' 3004 JRNC •• NWAO iIF NOT, CONTINUE 
018F' EDSB 0002" LDED SOIBUF iGET SERIAL 0 INPUT BUFFER ADORES: 
0193' E053 0004" •• NWAO: SDEO SOIPTR iUPOATE SERIAL a INPUT POINTER 
0197 ' 21 OOOC" LXI H,SOISPH jGET SERIAL a INPUT SEMAPHORE 
019A' 1857 JHPR •• x ; CONTINUE 
019C' OS2F •• S1I: IN SIOSCR iGET SIO PORT B STATUS 
019E' CB47 BIT ROA,A iCHARACTER AVAILABLE 
01 AO' ca RZ jIF NOT, DONE 
01 Al ' OS2D IN SIOBOR jGET SIO PORT B DATA CHARACTER 
01A3' 21 0029" LXI H,SlBR ;GET SERIAL 1 BAUD RATE CODE 
01 A6' CB6E BIT 5,H JINHIBIT INPUT FLAG SET? 
01A8' CO RNZ jIF SO, DONE 
01A9 ' 4F HOV C,A iSERIAL 1 DATA CHARACTER TO C-REG 
01AA' CB7E BIT 7,H jATTENTION DETECTION FLAG SET? 
01 AC' 2817 JRZ •• NADl ;IF NOT, CONTINUE 
01AE' CBB9 RES 7,C JELSE, STRIP SIGN BIT ON CHARACTE 
01BO' CD 0000:00 CALL SLVRESI jCHECK FOR SLAVE RESET 
01B3' 3A OOOO:OE LOA ATNCHR# ;GET ATTENTION CHARACTER 
01 B6' B9 CMP C jCHARACTER:ATTENTION CHARACTER? 
01B7 ' 200C JRNZ •• NADl jIF NOT, CONTINUE 
01B9' 2A 0022" LHLD SUPTR JELSE, GET SERIAL 1 INPUT POINTER 
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01BC' 
OlBF' 
01C2' 
01 C5' 
01 C8' 
OlCC' 
01eD' 
01CE' 
01DO' 
01Dl ' 
01D5' 
01D8' 
01 D9 ' 
01DA' 
010B' 
010E' 
01DF' 
01E3' 
01E4' 
01 E6' 
01E8' 
01EC' 
01FO' 
01F3' 
01F4' 
01F5' 
01F6' 

01F9' 
01FA' 
01FD' 
01FF' 
0200' 
0201 ' 
0203' 
0206' 
0208' 
0209' 
020B' 
020D' 

.020E' 
0210' 
0211' 
0213' 
0216' 
0217 ' 
0218' 
021A' 

021B' 
021 C' 
021D' 
021E' 
021F' 

22 0024" 
21 0000 
22 0026" 
2A 001E" 
ED5B 0026" 
13 
B7 
ED52 
08-
ED53 0026" 
2A 0022" 
71 
23 . 
EB 
2A 001E" 
2B 
ED4B 0020" 
09 
ED52 
3004 
ED5B 0020" 
ED53 0022" 
21 002A" 
7E 
B7 
C8 
C3 0000:08 

51 
21 OOOB" 
OE28 
78 
B7 
2805 
21 0029" 
OE29 
72 
3E47 
ED79 
7A 
E60F 
5F 
1600 
21 021B' 
19 
7E 
ED79 
C9 

00· 
00 
AF 
8F 
80 

SHLD 
LXI 
SHLD 

•• NAD1: LHLD 
LDED 
INX 
ORA 
DSBC 
RC 
SDED 
LHLD 
MOV 
INX 
XCHG 
LHLD 
OCX 
LBCD 
DAD 
DSBC 
JRNC 
LDED 

•• NWA1: SDED 
LXI 

•• X: MOV 

; 

ORA 
RZ 
JMP 

SERSBR: MOV 
LXI 
MVI 
MOV 
ORA 
JRZ 
LXI 
MVI 

•• COM: MOV 
MVI 
OUTP 
MOV 
ANI 
MOV 
MVI 
LXI 

i 

DAD 
MOV 
OUTP 
RET 

S10PTR 
H,O 
SlICNT 
SlIBSZ 
SlICNT 
o 
A 
o 

SlICNT 
S1IPTR 
M,C 
H 

jRESET SERIAL 1 OUTPUT POINTER 

;SET SERIAL 1 INPUT COUNT=O 
;GET SERIAL 1 INPUT BUFFER SIZE 
jGET SERIAL 1 INPUT COUNT 
jINCREMENT SERIAL 1 INPUT COUNT 
;CLEAR CARRY FLAG 
iSERIAL 1 INPUT BUFFER FULL? 
;IF SO, DONE 
;ELSE, UPDATE SERIAL 1 INPUT COUNT 
jGET SERIAL 1 INPUT POINTER 
jSTORE INPUT CHARACTER IN BUFFER 
jINCREMENT INPUT POINTER 
jINPUT POINTER TO DE-REG 

SlIBSZ ;GET SERIAL 1 INPUT BUFFER SIZE 
H jDECREMENT INPUT BUFFER SIZE 
S1IBUF iGET SERIAL 1 INPUT BUFFER ADDRESS 
B jCALC LAST INPUT BUFFER ADDRESS 
o jBUFFER WRAP-AROUND? 
•• NWAl iIF NOT, CONTINUE 
SlIBUF iGET SERIAL 1 INPUT BUFFER ADDRESS 
S1IPTR iUPDATE SERIAL 1 INPUT POINTER 
H,SlISPH iGET SERIAL 1 INPUT SEMAPHORE 
A,M ;GET SEMAPHORE COUNT 
A ;SEMAPHORE COUNT=O? 

;IF SO, DONE 
SIGNAL' ;ELSE, SIGNAL PROCESS AS READY 

D,C iREQUESTED BAUD RATE TO D-REG 
H,SOBR iGET SERIAL 0 BAUD RATE 
C,CTCCHO iGET eTC CHANNEL 0 REGISTERS 
A,B jGET CHANN~L NUMBER 
A jCHANNEL NUMBER=O? 
•• COM jIF SO, CONTINUE 
H,SlBR jELSE, GET SERIAL 1 BAUD RATE 
C, CTCCHl iGET CTC CHANNEL 1 REGISTERS 
M,D iSAVE BAUD RATE CODE 
A,47H ;GET eTC CHANNEL CONTROL WORD 
A ;INITIALIZE eTC CHANNEL 
A,D ;GET REQUESTED BAUD RATE CODE 
OFH jLIMIT TO 16 BAUD RATES 
E, A ; TO E-REG 
0,0 jMAKE IT DOUBLE LENGTH 
H,BRTBL jGET BAUD RATE TABLE 
o jINDEX INTO TABLE 
A,M iGET TIMER VALUE 
A iSET eTC CHANNEL TIME CONSTANT 

iDONE 

BRTBL: .BYTE 0 
.BYTE 0 
.BYTE 175 
.BYTE 143 
.BYTE 128 

i50 BAUD TIMER VALUE 
i75 BAUD TIMER VALUE 
;110 BAUD TIMER VALUE 
i134.5 BAUD TIMER VALUE 
;150 BAUD TIMER VALUE 
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0220' 40 
0221' 20 
0222' 10 
0223' OB 
0224' OA 
0225' 08 
0226' 05 
0227' 04 
0228' 03 
0229' 02 
022A' 01 

022B' 
022C' 
022F' 
0230' 
0232' 
0235' 
0236' 

0237' 
0239 ' 
023B' 
0230' 
023F' 
0241' 
0243' 
0245' 
0247' 
0248' 
024A' 
024B' 
024C' 
024E' 
0250' 
0252' 
0254' 

0256' 

0257' 
0259 ' 
025A' 
025B' 
0250' 
025F' 
0261 ' 
0263' 
0265' 
0266' 
0268' 
026A' 
026C' 
026E' 

78 
21 OOOB" 
B7 
2803 
21 0029" 
7E 
C9 

3EEA 
E67D 
CB79 
2802 
CBCF 
CB71 
2802 
CBFF 
57 
OE2E 
78 
57 
2802 
OE2F 
3E05 
ED79 
ED51 

C9 

OE2E 
78 
B7 
2802 
OE2F 
3E10 
ED79 
ED50 
AF 
CB6A 
2802 
CBFF 
CB5A 
C8 

i 
SERRBR: 

.BYTE 64 

.BYTE 32 

.BYTE 16 
•. BYTE 11 
.BYTE 10 
.BYTE 8 
.BYTE 5 
.BYTE 4 
.BYTE 3 
.BYTE 2 
.BYTE 1 

A,B 
H,SOBR 
A . 

;300 BAUD TIMER VALUE 
;600 BAUD TIMER V~UE 
;1200 BAUD TIMER VALUE 
i1800 BAUD TIMER VALUE 
i2000 BAUD TIMER VALUE 
j2400 BAUD TIMER VALUE 
;3600 aAUD TIMER VALUE 
;4800 BAUD TIMER VALUE 
i7200 BAUD TIMER VALUE 

. j9600 BAUD TIMER VALUE 
j19200 BAUD TIMER VALUE 

JGET CHANNEL NUMBER 
.jGET SERIAL 0 BAUD RATE 
;CHANNEL NUMBER=O? 
;IF SO, CONTINUE 

• .COH: 

HOV 
LXI 
ORA 
JRZ 
LXI 
MOV 
RET 

•• COM 
H,S1BR 
A,M 

;ELSE, GET SERIAL 1 BAUD RATE 
JGET CURRENT BAUD RATE CODE 
iDONE 

; 
SERSHC: MVI 

ANI 
BIT 
JRZ 
SET 

• .NRTS: BIT 
JRZ 
SET 

• .NDTR: MOV 
MVI 
MOV 
ORA 
JRZ 
MVI 

• .COM: MVI 
OUTP 
OUTP 

o 
RET 

j 
SERRMC: HVI 

MOV 
ORA 
JRZ 
MVI 

•• COH: HVI 
OUTP 
INP 
XRA 
BIT 
JRZ 
SET 

•• NCTS: aIT 
RZ 

A,OEAH 
182H 
7,C 

JGET WRITE REGISTER 5 CONTROL WORl 
jSTRIP RTS/CTS CONTROL BITS 

•• NRTS 
1,A 
6,C 
•• NDTR 

; RTS REQUESTED? 

jIF SO, SET RTS BIT 
j DTR REQUESTED? 

7,A jIF SO, SET DTR BIT 
D,A jREQUESTED MODEM CONTROLS 
C,SIOACR iGET SIO PORT A CONTROL 
A,B JGET CHANNEL NUMBER 
A jCHANNEL NUMBER:O? 
•• COM jIF SO, CONTINUE 
C,SIOBCR JGET SIO PORT B CONTROL 
A,S ;SELECT WRITE REGISTER 5 
A 

TO D-REC 
REGISTEl 

REGISTEl 

o jOUTPUT WRITE REGISTER 5 CONTROL ~ 

JDONE 

C,SIOACR JGET SIO PORT A CONTROL REGISTEl 
A,B JGET CHANNEL NUMBER 
A jCHANNEL NUMBER=O? 
•• COM jIF SO, CONTINUE 
C,SIOBCR JGET SIO PORT B CONTROL REGISTEJ 
A,10H JGET RESET EXTERNAL STATUS COMMAN! 
A ;RESET EXTERNAL STATUS 
o JGET SIO MODEM STATUS 
A jCLEAR RETURN VECTOR 
CTS,D JCTS SET? 
•• NCTS jIF NOT, CONTINUE 
7,A ;ELSE, SET CTS BIT 
DCD,D JDCD SET? 

;IF NOT, DONE 
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026FI 
027' I 

GBEF 
G9 . , 

.END 

SET 
RET 

S,A ;ELSE, SET DCD BIT 
;DONE 

Page 1-
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0000" 

0000" lF 
0001" FE 

0000' 

0000' 21 0001" 
0003' 3A 0000" 

--0'006 ' --B9-
0007 ' 2803 
0009' 36FE 
OOOB' C9 
OOOC' 34 
0000' CO 
OOOE' F3 
OOOF' 76 

; ....................................................... . 
; • t 
;. This is a subroutine called by SPDT40 which de- t 

• tects two consecutive slave reset characters from 
.' the console keyboard, and foroes a orash whioh 

; .' ul t1mately causes the slave to be reset by the 
i • master. .' 

t 
t 
I 
I 
I 

•••••••••••••••••••••••••••• __ •••• _ •••••••••••••••••••• 1 

COPYRIGHT (C) 1982, SOFTWARE 2000, INC. 

AUTHORS: RONALD E. RAIKES 
MICHAEL D. BUSCH 

VERSION: EXAMPLE 
· J 

.IDENT SLVRES iMODULE ID 
- ; 
.INSERT DREQUATE iDRIVER SYMBOLIC EQUIVALENCES 

.,LOC .DATA.I iLOCATE IN DATA AREA 
i 
SLRCHR::.BYTE AUS 
RCCNT: .BYTE -2 

iSLAVE RESET CHARACTER 
iRESET CHARACTER COUNT 

.LOC .PROG.' iLOCATE IN PROGRAM AREA 
; 
SLVRES: : LXI 

LOA 
CMP 
JRZ 
MVI 
RET 

• .RC: INR 
RNZ 
01 
HL! 

· , 
.END -

H, RCCNT 
SLRCHR 
C 
•• RC 
M,-2 

M 

;GET RESET CHARACTER COUNT 
iGET SLAVE RESET CHARACTER 
iCHARACTER=SLAVE RESET CHARACTER? 
iIF SO, CONTINUE , 
JELSE, RESET CHARACTER COUNT 
JDONE 
iINCREMENT RESET CHARACTER COUNT 
JIF CHARACTER COUNT NOT:O, DONE 
JELSE, DISABLE INTERRUPTS 
;HALT .-
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0080 
0040 

0082 
0083 
0088 
·008A 
008C 
008E 
008F 

0042 
0000 
0040 
0080 

0003 
0004 
0007 
0008 
OOOA 
OOOF 
0085 
0086 

0000 
0007 

0006 

0004 
0005 

; ................•....................................... 
i I I 

• This is a boot ROM driver module which interfaces • 
• with the IMS 401 eight-inch floppy disk controller I 
I board. This driver is linked to,etber with two • 
• other modules, OSSOOT.BEL and DST8F.REL, to create • 
• a boot ROM for an IMS 8000 system. I • • 
•••• 1 ••••••••••••••••••••••••••••••••••••••••••••••••••• 

• , 
COPYRIGHT (C) 1982, SOFTWARE 2000, INC. 

AUTHORS: RONALD E. RAIKES 
MICHAEL D. BUSCH 

VERSION: EXAMPLE · , .IDENT MPB401 ;MODULE ID 
i 
.INSERT EQUATE ;DRIVEB SYMBOLIC EOUIVAL~NCES 
; 
RAM =: TBUF ;WORKING STORAGE ADDRESS 
RAMLEN = 64 ;WORKING STORAGE LENGTH 
; 
CH1DMA = 82H ;CHANNEL 1 DMA REGISTER (FDC) 
CH1TC = 83H iCHANNEL 1 TERMINAL COUNT (FDC) 
DMACTL = 88H iDMA COMMAND AND STATUS REGISTERS 
DSKSEL 11 8AH ;DISK SELECT PORT 
DSKCTL = 8CH :STATUS AND INT HASK (BQARO) 
FOCST = 8£H :OISK CONTROLLER STATUS (uPD-76S) 
FDCDAT = 8FH :DISK CONTROLLER DATA (uPD-76S) 
· , CH1ENA = 42H ;DMA CHANNEL 1 ENABLE COMMAND 
DMAVFY = OOH iDMA VERIFY COMMAND 
DHARD = 40H ;DMA READ COMMAND 
DHAWR = 80H ;DMA WRITE COMMAND 
; 
FDCSFY = 03H :FDC SPECIFY COMMAND 
FDCSDS = 04H ;FDC SENSE DRIVE STATUS COMMAND 
FDCRCL = 07H ;FDC RECALIBRATE COMMAND 
FDCSIS = 08H :FDC SENSE INTERRUPT STATUS COMMAN 
FDCRID = OAH :FDC READ ID COMMAND 
FDCSK = OFH :FDC SEEK COMMAND 
FDCWR = 85H :FDC WRITE COMMAND 
FDCRD = 86H ;FDC READ COMMAND 
; 

;DISK CONTROLLER ENABLE INTERRUPTS DSKENI = 0 
DSKDLC = 7 ;DISK CONTROLLER DELAY COMPLETE 
; 
FOCHYM = 6 ;FDC DOUBLE-DENSITY SIT 
; 
FOCBSY = '" 

;FDC BUSY STATUS 
FOCSE = 5 ; FOC SEEK END 
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00:06 
0001 

OOCO 
OOAO 

0000 
OOFO 

0024 
0001 

0003 
0004 
0005 

0000 
0001 
0002 
0004 
0005 

0003 
0004 
0005 
0006 

0002 
0003 

OOOA 

OOCO 

OOCO 
OOCl 
00C3 
OOCS 
00C7 
ooca 

Oocg 
Oocg 
OOCA 
OOCC 
OOCD 
OOCE 
0000 
0002 
0004 
0006 
0007 
OOOF 

FDCOUT = 6 
FDCRDY = 7 · , SRTS = (16-4)(4 
SRT8S = (16.6)(4 

SRTSR = (16·3)<4 
SRTSP = (16.1)(4 
· , HLT = 18*2 
HUT = 1 , 
STONR = 3 
STOEt = 4 
STOSE = 5 · , 
ST1MA = a 
ST1NW = 1 
ST1ND = 2 
ST10R = 4 
ST1DE = 5 
i 
ST3TS = 3 
ST3TO = 4 
ST3RDY = 5 
ST3WP = 6 · , TSD 
DOD 

· , 
= 2 
= 3 

HAXTRY = 10 

;FDC OUTPUT MODE 
;FDC READY FOR DATA 

is INCH FDD STEP RATE (4 MS-MIN1) 
is INCH FOD STEP RATE (6 MS·SHUGAI 

i8 INCH FOD STEP RATE (3 MS·REMEX) 
i8 INCH FDO STEP RATE (1 MS-PERSCJ 

iFDD HEAD LOAD TIME (36 MS) 
iFDO HEAD UNLOAD TIME (16 MS) 

iSTATUSREGISTER 0 NOT READY 
iSTATUS REGISTER 0 EQUIP CHECK 
;STATUS REGISTER 0 SEEK END 

;STATUS REGISTER 1 MISSING ADDR M~ 
iSTATUS REGISTER 1 NOT WRITABLE 
;STATUS REGISTER 1 NO DATA 
;STATUS REGISTER lOVER RUN 
;STATUS REGISTER 1 DATA ERROR 

iSTATUS REGISTER 3 TWO.SIDED 
iSTATUS REGISTER 3 TRACK 0 
;STATUS REGISTER 3 READY 
;STATUS REGISTER 3 WRITE PROTECTEr 

iTWO-SIDED DISK BIT (TYPE CODE) 
i DOUBLE DENSITY DISK BIT. (TYPE COt 

;MAX TRY COUNT 

.LOC RAM+RAMLEN ;LOCATE IN WORKING STORAGE ARE 
· , 
IODSK: 
IOTRK: 
IOSEC: 
IODMA: 
ST3REG: 
TRYCNT: 
; 
DSKNFO: 
BLKSIZ: 
NMBLKS: 
NMBDIR: 
SECSIZ : 
SECTRK: 
TRKDSK: 
RESTRK: 
XLTBL: 
TYPCOD: 
GAPLEN: 
DNFOL 

.BLKa 

.BLKW 

.BLKW 

.BLKW 

.BLKB 

.BLKB 

1 
1 
1 
1 
1 
1 

.BLKB 1 

.BLKW 1 

.BLKB 1 

.BLKB 1 

.BLKW 1 

.BLKW 1 

.BLKW 1 

.BLKW 1 

.BLKB 1 

.BLKB 1 
= .-DSKNFO 

iDISK NUMBER 
iTRACK NUMBER 
jSECTOR NUMBER 
JDMA ADDRESS 
iSTATUS REGISTER 3 
iTRY COUNT 

iOISK TYPE INFORMATION 
;BLOCK SIZE 
;NUMBER OF BLOCKS 
iNUMBER OF DIRECTORY BLOCKS 
jPHYSICAL SECTOR SIZE (2 A N*128) 
jPHYSICAL SECTORS PER TRACK 
jPHYSICAL TRACKS PER DISK 
;NUMBER OF RESERVED TRACKS 
iTRANSLATION TABLE ADDRESS 
iDISK TYPE CODE 
;GAP LENGTH 
iDISK INFO LENGTH 
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0000' 

0000' 
0002' 
0005' 
0007 ' 
OOOA' 
OOOC' 
OOOF' 
0012' 

0013' 
0015' 
0017 ' 
001A' 
001B' 
001D' 
001E' 
0020' 
0021' 
0023' 
0024' 
0026' 
0029' 
002B' 
002C' 
002E' 
0030' 
0033' 
0036' 
0039 ' 
003C' 
003E' 
0040 ' 
0043' 
0046 ' 
0048' 
004A' 
004D' 
004F' 
0051' 
0053' 
0055' 
0058' 
005A' 
005C' 
005F' 
0061' 
0063' 
0064' 
0065' 
0068' 
0069' 

3E03 
CD 01B3' 
3EAl 
CD 01B3' 
3E24 
CD OtB3' 
21 0100 
C9 

FE04 
306'-
32 OOCO 
4F 
DB8C 
OF 
E603 
B9 
2803 
79 
D38A 
01 0014 
10FE 
OD 
20FB 
3E04 
CD 01B3' 

·3A OOCO 
-CD 01B3' 
CD 01A7' 
CB6F 
2838 
32 ooer 
CD 0165' 
2030 
OEOO 
21 00C7 
CBSE 
2802 
CBDl 
3EOA 
CD 0089' 
2809 
3E4A 
CD 0089' 
2017 
CBD9 
Bl 
4F 
11 0000:04 
79 
21 0000:05 

•. LOC 
; 
INIT:: MVI 

CALL 
MVI 
CALL 
MVI 
CALL 
LXI 
RET . , 

SELECT: : CPI 
JRNC 
STA 
MOV 
IN 
RRC· 
ANI 
CMP 
JRZ 
MOV 
OUT. 

• .DS: LXI 
• .DLY: DJNZ 

DCR 
JRNZ 
MV! 
CALL 
LDA 
CALL 
CALL 
Bli 
JRZ 
STA 
CALL 
JRNZ 
MVI 
LXI 
BIT 
JRZ 
SET 

• .OSD: MVI 
CALL 
JRZ 
MVI 
CALL 
JRNZ 
SET 

•• TPC: ORA 
MOV 
LXI 

• .SL: MOV 
LXI 

.PROG.' jLOCATE IN PROGRAM AREA 

A,FDCSFY jGET FDC SPECIFY COMMAND 
DATOUT ;OUTPUT FDC SPECIFY COMMAND 
A,SRT8SIHUT jGET STEP RATE/HEAD UNLD TIME 
DATOUT jOUTPUT STEP RATE/HEAD UNLD TIME 
A,HLT jGET HEAD LOAD TIME/NON-DMA BIT 
DATOUT jOUTPUT HEAD LOAD TIME/NON-DMA BIT 
H,TPA jGET LOAD BASE ADDRESS 

4 
•• NR 
IODSK 
C,A 
DSKCTL 

3 
C 
•• DS 
A,C 
DSKSEL 
B,20 
•• DLY 
C 
•• DLY 

jDONE 

JTEST FOR VALID DRIVE 
jIF INVALID DRIVE, CONTINUE 
iELSE, SET DISK NUMBER 
jDISK NUMBER TO C-REG 
iGET DISK CONTROLLER STATUS 
jEXTRACT SELECTED DRIVE 

jDRIVE ALREADY SELECTED? 
jIF SO, CONTINUE 
jELSE,GET DISK NUMBER 
jSELECT DISK NUMBER 
JDELAY 10 MILLISECONDS 

A,FDCSDS jGET FDC SENSE DRIVE STATUS CMD 
DATOUT jOUTPUT COMMAND TO FDC 
IODSK jGET DISK NUMBER 
DATOUT jOUTPUT IT TO FDC 
DATA IN jGET STATUS REGISTER 3 
ST3RDY,A jDRIVE READY? 
•• NR jIF NOT READY, CONTINUE 
ST3REG jELSE, SAVE STATUS REGISTER 3 
RECAL jRECALIBRATE DRIVE 
•• NR jIF ERRORS, CONTINUE 
C,O JELSE, GET INITIAL TYPE VALUE 
H,ST3REG jGET STATUS REGISTER 3 
ST3TS,M JONE-SIDED DISK? 
•• OSD iYES 
TSD,C JSET TWO-SIDED DISK BIT 
A,FDCRID iGET FDC READ ID COMMAND (SD) 
•• RID jATTEMPT TO READ SINGLE-DENSITY 
•• TPC jIF SINGLE-DENSITY, DONE 
A,FDCRIDll(FDCMFM jGET READ ID CMD (DD) 
•• RID jATTEMPT TO READ DOUBLE-DENSITY 
•• NR jIF NOT DOUBLE-DENSITY, DONE 
DDD,C iSET DOUBLE-DENSITY DISK BIT 
C iADD SECTOR SIZE TO TYPE CODE 
C,A' jSAVE TYPE CODE IN C-REG 
D,DSTBLSII jGET DST BASE ADDRESS 
A,C jGET DISK TYPE CODE 
H,DTCOI jGET OFFSET TO DISK TYPE CODE 
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006Cf 
006D' 
006E' 
006F' 
0071' 
0072' 
0073' 
0074' 
0075' 
0076 ' 
0078' 
0079' 
007 A' 
007B' 
007C' 
0070' 
0080' 
0083' 
0085' 
0086' 
0088' 
0089' 
008A' 
0080' 

. 0090 t 

0093' 
0096' 
0097 ' 
0098' 

0099' 
0090' 
00A1' 
00A4' 
00A7' 
00A9' 
OOAC' 
OOAF' 
OOBO' 
00B2' 
00B5' 
00B8' 
00B9 ' 
OOBB' 
OOBC' 
OOBD' 
OOBF' 
OOCO' 
00C1' 
00C3' 
00C4' 
00C6' 
00C8' 
OOCB' 

19 
BE 
EB 
2809 
5E 
23 
56 
7A 
B3 
20FO 
AF 
cg 
2::; 
23 
E5 
11 oocg 
01 OOOF 
.EDBO 
E1 
3EFF 
cg 
C5 
CD 01B3' 
3A OOCO ' 
CD 01B3' 
CD 0170' 
78 
Cl 
C9 

ED43 OOCl 
ED53 00C3 
22 OOC5 
21 00C8 
360A 
CD 0152' 
C2 0143' 
AF 
0388 
21 0080 
3A OOCD 
B7 
2804 
29 
3D 
20FC 
2B 
70 
0383 
7C 
F640 
0383 
2A 00C5' 
70 

DAD 
CMP 
XCHG 
JRZ 
MOV 
INX 
MOV 
MOV 
ORA 
JRNZ 

• .,NR: XRA 
RET 

• .DSTF: INX 
INX 
PUSH 
LXI 
LXI 
LDIR 
POP 
MVI 
RET 

• .RID: PUSH 
CALL 
LOA 
CALL 
CALL 
MOV 
POP 
RET 

· , 
RE~:: SBCD 

SDED 
SHLD 
LXI 
MVI 

•• RR: CALL 
JNZ 
XRA 
OUT 
LXI 
LOA 
ORA 
JRZ 

• .SL: DAD 
OCR 
JRNZ 

• .N01: DCX 
MOV 
OUT 
MOV 
ORI 
OUT 
LHLD, 
MOV 

o 
M 

• .DSTF 
E,M 
H 
D,M 
A,D 
E 
• .SL. 
A 

H 
H 

;CALC DISK TYPE CODE ADDRESS 
JDST FOUND? 
JDST ADDRESS TO HL-REG 
iIF DST FOUND, CONTINUE 
;ELSE, GET NEXT OST ADDRESS 

iEND OF LIST? 
;IF NOT, CONTINUE 
JSET RETURN CODE=O 
iDONE 
jADVANCE PAST. LINK POINTER 

H iSAVE DST ADDRESS 
D,DSKNFO iGET DISK INFO WORK AREA 
B,DNFOL JGET DISK INFO LENGTH 

i COpy DST IN.TO WORK AREA 
H ;RESTORE DST ADDRESS 
A,OFFH ;SET RETURN CODE=OFFH 

B 
DATOUT 
IODSK 
DATOUT 
WTIHT 
A,B 
B 

iDONE 
;SAVE BC-REG 
JOUTPUT COMMAND TO FDC 
JGET DISK NUMBER 
;OUTPUT IT TO FDC 
;WAIT FOR INTERRUPT 
;RETURN SECTOR SIZE 
i RESTORE BC-REG 
iDONE 

IOTRK ;SAVE TRACK NUMBER 
IOSEC iSAVE SECTOR NUMBER 
IODMA iSAVE DMA ADDRESS 
H,TRYCNT iGET TRY COUNT 
M,MAXTRY ;INITIALIZE TRY COUNT 
SEEK ;SEEK TO REQUESTED TRACK 
•• ERR ;IF ERRORS, CONTI~UE 
A 
DMACTL iRESET DMA CONTROLLER 
H,128 JGET SECTOR SIZE=O SECTOR LENGTH 
SECSIZ ;GET PHYSICAL SECTOR SIZE 
A jPHYSICAL SECTOR SIZE=O? 
• .NOl ; IF SO, CONTINUE 
H iELSE, SHIFT HL-REG LEFT 
A iSECTOR SIZE TIMES 
• .SL 
H 
A,L 
CH1TC 
A,H 
DMARD 
CH1TC 
IODMA 
A,L 

;COUNT -1 FOR 8257 
iGET LSB OF TERMINAL COUNT 
;OUTPUT LSB OF TERMINAL COUNT 
;GET MSB OF TERMINAL COUNT 
JADD DMA READ COMMAND 
JOUTPUT MSB OF TERMINAL COUNT 
;GET DMA ADDRESS 
;GET LSB OF DMA ADDRESS 
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OOCC' 0382 OUT CH1DMA iOUTPUT LSB OF DMA ADDRESS 
OOCEI 7C MOV A,H iGET MSB OF DMA ADDRESS 
OOCF' 0382 OUT CH1DMA jOUTPUT MSB OF DMA ADDRESS 
0001' 3E42 MVI A,CH1ENA jGET CHANNEL 1 ENABLE COMMAND 
0003' 0388 OUT DMACTL jENABLE DMA CONTROLLER 
0005' 3E86 MVI A,FDCRD jGET FDC READ COMMAND 
0007 ' 21 0006 LXI H,TYPCOD jGET DISK TYPE CODE 
OODA' CB5E BIT DDD,M jSINGLE DENSITY DISK? 
OODC' 2802 JRZ •• SD iIF SO,'CONTINUE 
OODE' CBF7 SET FDCMFM,A ;ELSE, SET FDC MFM BIT 
OOEO' CD 01B3' •• SD: CALL DATOUT jOUTPUT FDC READ COMMAND 
00E3' 3A 0.OC3 LDA IOSEC ;GET SECTOR NUMBER 
00E6' SF MOV E,A ;SECTOR NUMBER TO E-REG 
OO-E7' 2A -0004 LHLD XLTBL jGET TRANSLATION TABLE ADDRESS 
OOEA' 7C MOV A,H 
OOEB' B5 ORA L jSECTOR TRANSLATION REQUIRED? 
OOEC' 2804 JRZ •• NI iIF NOT, CONTINUE 
OOEE' 1600 MVI 0,0 jELSE, MAKE SECTOR DOUBLE LENGTH 
OOFO' 19 DAD 0 jINDEX INTO TRANSLATION TABLE 
00F1' 5E MOV E,M jGET TRANSLATED SECTOR NUMBER 
00F2' lC •• NI: INR E JCONVERT SECTOR TO BASE 1 
00F3' 3A OOCE LDA SECTRK jGET NUMBER OF SECTORS/TRACK 
00F6' 21 00D6 LXI H,TYPCOD ;GET DISK TYPE CODE ADDRESS 
00F9' CB56 BIT TSD, M jTWO SIDED DISK? . 
OOFB' 2802 JRZ •• SSD -IF NOT, CONTINUE 
OOFD' CB3F SRLR A ELSE, CALC NUMBER OF SECTORS/SIDE 
OOFF' 51 •• SSD: MOV D,A SAVE NUMBER OF -SECTORS/SIDE 
0100 1 0600 MVI B,O PRESET FOR FRONT SIDE 
0102' BB t CMP E FRONT SIDE OF DISK? 
0103' 3004 JRNC •• FSl IF SO, CONTINUE 
0105 1 7B MOV A,E ELSE, GET SECTOR NUMBER 
0106 1 92 SUB D SUBTRACT ONE SIDES WORTH 
0107 ' SF MOV E,A SECTOR NUMBER TO C-REG 
0108' 04 INR B ,SET HEAD NUMBER~l 
0109' 3A OOCO •• FS1: LOA IODSK iGET DISK NUMBER 
010C' 04 INR B 
0100' 05 OCR B jHEAD=O? 
010E' 2802 JRZ •• FS2 jIF SO, CONTINUE 
0110' CBD7 SET 2,A iELSE, SET HEAD BIT 
0112 1 CD 01B3' •• FS2: CALL DATOUT jOUTPUT UNIT NUMBER 
0115 1 3A OOCl LOA IOTRK iGET TRACK NUMBER 
0118 1 CD 01B3' CALL DATOUT jOUTPUT TRACK NUMBER 
011 B' 78 MOV A,B JGET HEAD NUMBER 
011 C' CD 01B3' CALL DATOUT ;OUTPUT HEAD NUMBER 
011F' 7B MOV A,E JGET SECTOR NUMBER 
0120' CD 01B3' CALL DATOUT iOUTPUT SECTOR NUMBER 
0123' 3A OOCD LOA SECSIZ iGET SECTOR SIZE 
0126' F5 PUSH PSW ;SAVE SECTOR SIZE 
0127 ' CD 01B3' CALL DATOUT jOUTPUT SECTOR SIZE 
012A' 7A MOV A,D iGET EOT 
012B' CD 01B3' CALL DATOUT jOUTPUT EOT 
012E' 3A 0001 LDA GAPLEN JGET GAP LENGTH 
0131 ' CD 01B3 r CALL DATOUT jOUTPUT GAP LENGTH 
0134' Fl POP PSW jRESTORE SECTOR SIZE 
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0135' 
0136' 
0138' 
013A' 
013C' 
013F' 
0142' 
01lJ3' 
0146 ' 
0148' 
0148-
014C' 
014F' 
0151-

0152' 
0154' 
0157' . 
015A' 
0150' 
0160' 
0163' 

0165' 
0167-
016A' 
0160' 

0170 ' 
0172' 
0173 t 
0175' 
0177 ' 
0178' 
017 A' 
0178' 
0170' 
017F' 
0181' 
0184' 
0185' 
0187 ' 
0189' 
0188' 
018E' 
0190' 
0192' 
0193' 
0195' 
0198' 
0199' 
o 19B' 
019E' 
01 AO' 

BT-
3E80·~" 
2802 
3EFF 
CD 01B3' 
CO 0170' 
C8 
CO 0165' 

.2007 
21 00C8 
35 
C2 00A9' 
3EFF 
C9 

3EOF 
CD 0183' 
3A OOCO 
CD 01B3'· 
3A OOCl .. 
CD 01B3' 

-1808 

3E07 
CD 0183' 
3A OOCO 
CD 0183' 

DB8C 
OF 
30F8 
D88E 
07 
30FS 
07 
3818 
3E08 
D38F 
CD 01A7' 
4F 
E6CO 
FE80 
2818 
CD 01 A7' 
CB69 
28E3 
51 
18£0 
CD 01A7' 
57 
0606 
CD01A7' 
10FS 
47 

•• NO: 

•• ERR: 

•• 1: 

; 
SEEK: 

; 

ORA 
MYI 
JRZ 
HVI 
CALL 
CALL 
RZ 
CALL 
JRNZ 
LXI 
DCR 
JNZ 
MVI 
RET 

MVI 
CALL 
LOA 
CALL 
LDA 
CALL 
JHPR 

RECAL: MVI 

; 

CALL 
LOA 
CALL 

WTINT: IN 
RRC 
JRNC 

•• RQHL: IN 
RLC 
JRNC 
RLC 
JRC 
HVI 
OUT 
CALL 
HOV 
ANI 
CPI 
JRZ 
CALL 
BIT 
JRZ 
MOV 
JMPR 

•• RW: CALL 
MOV 
MVI 

•• RL: CALL 
DJNZ 
MOV 

A 
A,128 
•.• NO 
A,OFFH 
DATOU! 
WTINT 

iSECTOR SIZE:01 
;PRESET DTL:128 
iIF SECTOR SIZE:O, CONTINUE 
,ELSE, DTL:OFFH 
;OUTPUT DTL 
;WAIT FOR INTERRUPT 
;IF NO ERRORS, DONE 

RECAL jRECALIBRATE DRIVE 
•• X JIF ERRORS, CONTINUE 
H,TRYCNT iELSE, GET TRY COUNT 
H ;DECREHENT TRY COUNT 
•• RR iIF COUNT NOT EXH, TRY AGAIN 
A,OFFH JELSE, SET RETURN CODE:OFFH 

A,FDCSK 
DATOUT 
IODSK 
DATOUT 
IOTRK 
DATOU! 
WTINT 

JDONE 

iSET FDC SEEK COMMAND 
JOUTPUT FDC SEEK COMMAND 
iGET DISK NUMBER 
;OUTPUT DISK NUMBER 
,GET TRACK NUH8ER 

·,OUTPUT TRACK NUHBER 
,WAIT FOR INTERRUPT 

A,FDCRCL ;SETFDC RECALISRATE COMMAND 
DATOUT ,OUTPUT FDC RECALIBRATE COMMAND 
IODSK ,GET DISK NUMBER 
DATOUT ;OUTPUT DISK NUMBER 

DSKCTL ,GET DISK CONTROLLER STATUS 
;TEST fOR FDC INTERRUPT 

WTINT ; IF NO INTERRUPT, WAIT--U---"­
FDCST ;GET FDC STATUS 

;FDC READY TO COMMUMICATE? 
•• RQML ;IF NOT, WAIT 

;TEST FDC DIRECTION 
•• RW ,IF FDC OUTPUT AVAILABLE, PROCES~ 
A,FDCSIS ;GET SENSE INTER-RUPT STATUS CMI 
FDCDAT ;OUTPUT 8YTE TO FDC DATA REGISTEI 
DATAIN ;GET STATUS REGISTER 0 
C,A ;SAVE IT IN C-REG 
OCOH ;EXTRACT COMPLETION STATUS 
80H ;INTERRUPT STACK EMPTY? 
•• X ;IF SO, DONE 
DATAIN ;GET PRESENT CYLINDER NUMBER 
STOSE,C iREADY LINE CHANGE STATE? 
•• RQML iIF SO, IGNORE 
D,C JGET STATUS REGISTER 0 IN D-REG 
•• RQML iFLUSH ANY REMAINING INTERRUPTS 
DATAIN iGET STATUS REGISTER 0 
D,A ;TO D-REG 
B,6 iB:LENGTH OF REMAINING RESULT PHl 
DATAIN ,GET RESULT BYTE FROM FDC 
•• RL ;READ ALL SEVEN BYTES 
B,A ;SAVE SECTOR SIZE IN B-REG 
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OUl ' 
01A3' 
01A4' 
01 A6' 

OU7' 
01 A9' 
01AA' 
OUC' 
01 AD' 
01BO' 
01 B2' 

01B3' 
01B4' 
01B6' 
01 B7' 
01B9 ' 
01BA' 
01BD' 
01BE' 
01CO' 

01Cl' 
01C2' 
01 C5' 

lBD2 
7A 
E6CO 
C9 

DBBE 
07 
30FB 
07 
02 0000:06 
DBBF 
C9 _ 

4F 
DBBE 
07 
30FB 
07 
OA 0000:06 
79 
D3BF 
C9 

AF 
32 0080 .. 
C3 0100 . 

•• X: 

; 

JMPR 
MOV 
ANI 
RET 

DATAIN: IN 
RLC 
JRNC 
RLC 
JNC 
IN 
RET 

· ~ 

DATOUT: MOV 
• • RW: IN 

· , 

RLC 
JRNC 
RLC 
JC 
MOV 
OUT 
RET 

XFER: : XRA 
STA 
JMP 

· , 
.END 

•• RQML 
A,D 
OCOH 

;FLUSH ANY REMAINING .J;NTERRUPTS 
;GET STATUS REGISTER .. O· . 
;EXTRACT COMPLETION STATUS 
JOONE 

FDCST ;GET FDC STATUS 
;TEST FDC FOR READY 

DATAIN iIF NOT READY, WAIT 
iTEST FDC DIRECTION 

.BEG.I iIF WRONG DIRECTIONi CONTINUE 
FDCOAT iGET FDC OATA BYTE 

C,A 
FOCST 

•• RW 

.B-EG.' 
A,C 
FDCOAT 

A 
. TBUF 
. TPA 

;DONE 

;SAVE OUTPUT BYTE 
;GET FOC STATUS 
;TEST FDC FOR REAOY 
:IF NOT READY, WAIT 
iTEST FDC DIRECTION 
;IF WRONG DIRECTION, CONTINUE 
;RESTORE OUTPUT :BUTE. 
;OUTPUT BYTE TO.FOC OATA REGISTER 
iDONE 

iMAKE OEFAULT BUfFER:EHPTY 
; TRANSFER TO 01 S. LOADER 
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0020 
002JJ' 
0025 
0026 
0027 

0005 
0006 

0000' 

0000' 
0001' 
0004' 
0006' 
0008' 
OOOA' 
OOOC' 
OOOE' 
0010' 
0012' 
0014' 
0016' 
0019' 
001 C' 
001F' 
0022' 
0026' 
0027 ' 
002A' 
002B' 

~ ::.: 
,', 

. 
J . • ••••••••• *.*.* •••• * ••••••••••••••••• * •••••••••••••• i , ," <,' " , 

, '" ~/ -, I". '.'".. . ~ ." ,,'., " .' ~ . ~ ,"'" 
.~ ··.f, 1-.1 ~ .. :n~;". ';~'; *"Thi's isa :'boot ROM for the IHS 740 slave processol 
~C:~~" l' board. It downloads and executes a block of code 
'; • sent by the master. Normally, the master sends 

" , .. , f 
,,! ,_ ,;. I ....... 

1 '.~ , , 

? " .... ·tl ,.;.( 

,,' .~ 'f'O,: 
'" .... ~; ~ ~. ; 

.... 
,'."" 

" : 

F3 
31 0900 
3ECF 
0326 
3EFF 
0326 
3EFO 
D32S 
3EOF 
0327 
DB20 
21 Ogoo 
11 0004 
CD 003B' 
2A 0900 
EDSB 0902 
E5 
CD 003B' 
E5 
EB 

• the network loader module LOD740, which handles' 
• the actual downloading of the slave operat1ng sys. 
• tem • • 
•••••••••••••••••••••••••••••••••••••••••••••••••••• 4 

';COPYRIGH'I (C) 1982, SOFTWARE 2000, .LNC. 
- . ,; 

';'AUTHORS: RONALD E. RAIKES 
MICHAEL D. ,BUSCH 

," ; 
'j VERSlbN: EXAMPLE 

; , 

.IDENT, S PB7 40 " 
;' . 

".INSERT DREQUATE 
;, 
PORTAD = 20H 
PIOADR = 24H 
PlOBDR = 2SH 

; PlOACR = 26H 
PIOBCR = 27H 
i 
PORTCS' = 5 
PORTC7 = 6 

.LOC .PROG.I 
; 
SPBOOT: 01 

LXI SP,900H 
MVI A,OCFH 
OUT PIOACR 
MVI A,OFFH 
OUT PIOACR 
MVI A,OFOH 
OUT 'PIOBDR 
MVI A,OFH 
OUT PlOBCR 
IN PORTAD 
LXI H,OgOOH 
LXI D,4 
CALL RCV7 40 
LHLD 0900H 
LDED 0902H 
PUSH H 
CALL RCV7 40 
PUSH H 
XCHG 

;MODULE ID 

iDRIVER SYMBOLIC EQUIVALENCES 

;82S5PORT A DATA REGISTER 
iPIO PORT A DATA REGISTER 
iPIO PORT B DATA REGISTER 
;1'10 PORT A CONTROL REGISTER 
; 1'10 PORT B CONTROL REGISTER 

;PORT C DATA BIT 5 (IBF) 
jPORT C DATA BIT 7 (OBF) 

iLOCATE IN PROGRAM AREA 

jDISABLE INTERRUPTS 
;INITIALIZE STACK POINTER 
;GET 1'10 A MODE WORD (MODE 3) 
jOUTPUT PIO A MODE WORD 

'jGET PIa A MODE .. 3 MODE WORD 
jOUTPUT PIO A MODE 3 MODE WORD 
iGET 1'10 B DATA DATA WORD 
iOUTPUT PIO B DATA WORD 
jGET 1'10 B MODE WORD (MODE 0) 
jOUTPUT PIO B MODE WORD 
JCLEAR INPUT PORT A 
jGET INTERMEDIATE BOOT LOAD ADI 
iGET LENGTH OF LOAD ADDRESS/LE~ 
JRECEIVE LOAD ADDRESS/LENGTH 
iGET LOAD ADDRESS 
jGET LENGTH 
JSAVE LOAD ADDRESS 
;RECEIVE INTERMEDIATE BOOT LOAI 
jPUSH TRANSFER CODE ADDR ONTO ~ 
jTRANSFER CODE ADDRESS TO DE-RE 
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002C' 
002FI 
00321 
00341 

0035' 
0036 1 
00381 
003AI 

0006 

003BI 
003EI 
003FI 
0040 1 
0041 1 
0042 1 
0043 1 
0045 1 

0046 1 
0048' 
004A' 
004CI 
004EI 

0000' 

21 0035 1 
01 0006 
EDBO 
C9 

F3 
3£80 
D325-
C9 

CD 0046 1 
77 
23 
1B 
7A 
B3 
20F6 
C9 

DB2.4 
CB71 
20FA 
DB20 
C9 

· , . 

LXI 
., LXI 
· LDIR . 

RET 

XFRCOD: DI 
MVI 
OUT 
RET 

; 

\ ~ . . " , 
H,XFRCOD ;G£.T ,TRANSFER CODE 
S,XFRLEN .:' ;GET 'TRANSFER CODE LENGTH 

-. .:; MOVE TRANSFER CODE TO DMA ADDRESS 
, , . ,i ,TRANSFER TO TRANSFER CODE 

";DISABLE INTERRUPTS 
A,OBOH ;GET PIO B DATA BYTE 
PIOBDR ;DIABLE BOOTSTRAP EPROM 

;DONE , 

XFRLEN . = .-XFRCOD " j TR<~NS~ER CODE LENGTH 

;1IPUT ,BYTE · , RCV7 40: . CALL 
MOV· 
IBX 
DCX 
MOV 
ORA 
JRNZ 

· RET 
; 
INB:YT: . IN 

BIT 
JRNZ 

.. IN 
· RET 

· t . 

• END SPBOOT 

'. "."-\' 

IIBYT 
M,A :' 
H " 

;SAVE SYTE IN MESSAGE 

Di, DECR.E~ENT COU NT .. A,D 
E ; COU,NT=O? 
RCV7 40" ; IF 'NOT, CONTINUE 

t~SE,. 'DONE 

PIOADR ~ ;GET,P·IO A DATA REGISTER 
PORTeT "A il'ORT C SIT 7 SET? (OSF), 
INSYT . jIF'NOT, WAIT 
PORTAD i INPUT -'SYTE FROM PORT A 

JDONE :'., 
.... '.~ " 

"'''', ',"~ .' '-. 

:~ ~ " .. ', 

" , ., 
," ,.' 

f, 

...... :'> 
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