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D740 - TURBODOS OPERATING SYSTEM INTERMEDIATE BOOTSTAP (IMS T40)
PYRIGHT (C) 1982. SOFTWARE 2000. INC.

0oCT!
ooca8:
00C8!
ooca!
ooca!
00CB!
oocp!
00CD!
oopo!
00oD1!

000B
oop2!
000C
00CF
00D3"
015E!

ocC

0000
00

0000
000000

00
00

20

MSGLEN:
DIDT40::
MSGDID:
MSGPID:
SIDT40:
MSGSID:
ORGT 40::
MSGORG:
MSGLVL:
MSGFCD:

MSGHL

éSLT#O::
éSGHBL
éPBLEN
%EPMSG:
éSLOAD
iEND

«BYTE MSGHBL

«WORD 0
+BYTE 0
«WORD 0

«BYTE (3]0
.BYTE 0
.BYTE O

= +~-MSGHDR
.BYTE  ASP
= .=-MSGHDR

= -SPBT40

s MESSAGE LENGTH

;SLAVE PROCESSOR DESTINATION ID
; MESSAGE DESTINATION ID
;yMESSAGE PROCESS ID

;SLAVE PROCESSOR SOURCE ID

; MESSAGE SOURCE ID

;SLAVE PROCESSOR ORIGIN

s MESSAGE ORIGIN

s MESSAGE LEVEL

+MESSAGE FORMAT CODE

yMESSAGE HEADER LENGTH

;SLAVE PROTESSOR 0/S SUFFIX LETTER
yMESSAGE HEADER/BUFFER LENGTH
;SLAVE PROCESSOR BOOT CODE LENGTH

«BLKB MSGHL+128 ;REPLY MESSAGE BUFFER

;0/S LOAD ADDRESS
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2222222 222222222222 222222222222 22222222 XXX 2222222 R )

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

WO W W WE WE W W VO WE WO WE Ve WS W WO WE WS WE B We we

completely error-free,

=
]

#

#

]

: for very short links which are considered to be
: hanced to include such features, however.,

*

It could easily be en-

L 2R R XXX 2222 X2 22222 X222 2222222222222

COPYRIGHT (C) 1982, SOFTWARE 2000, INC.

AUTHORS: RONALD E. RAIKES
MICHAEL D. BUSCH
VERSION: EXAMPLE
«IDENT CKTSER sMODULE ID

INSERT DREQUATE
;

sDRIVER SYMBOLIC EQUIVALENCES

0000" .LOC .DATA.# ;LOCATE IN DATA AREA

oooon OF éKTSBR::.BYTE OFH ;NETWORK BAUD RATE

0001" 01 CKTSCH::,BYTE 1 ;s NETWORK SERIAL CHANNEL

0000:04 ' .LOC «INIT.# ;LOCATE IN INITIALIZATION AREA
0000:04 1EO3 éKTIN%::MVI E,3 ;sE = SET BAUD RATE FCN

0002:04 ED4B 000Q" LBCD CKTSBR ;C = BAUD RATE, B =" CHANNEL NUMBE
0006:04 C3 0000:05 JMP SERIAL# ;SET SERIAL CHANNEL BAUD RATE
0000 ’ .LOC .PROG.# ;LOCATE IN PROGRAM AREA

0000" 79 6KTDR%::MOV A,C ;GET FUNCTION NUMBER

0001 BT ORA A ; FUNCTION NUMBER=0?

0002 2804 JRZ RCVMSG ;IF SO, CONTINUE

0004 3D DCR A ; FUNCTION NUMBER=1?

0005 282E JRZ SNDMSG ;IF SO, CONTINUE

oooQT! c9 RET ; ELSE, DONE

0008! EB ﬁCVMSG: XCHG ;ADDRESS OF BUFFER IN HL-REGISTER:
0009 0603 «oL1: MVI B,3 ;LOOK FOR THREE SYNC CHARACTERS
000B! CD 0027 «sL2: CALL RCVA ;RECEIVE SYNC BYTE (?)

000E" FE16 CPI ASYN ;SINC?

0010 20F7 JRNZ ..L1 ;NO, RESET COUNT

oo12! 10F7 DJNZ «.L2 ; ELSE, CONTINUE FOR COUNT

00141 23 INX H ; ADVANCE PAST BUFFER LINKAGE
0015 23 INX H

0016 23 - INX H
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0017* 23 INX
0018  CD 0027 CALL
001B' 47 MOV
001C' 1803 JMPR
001E*  CD 0027 ..L3:  CALL
0021 77 ..Li: MOV
0022 23 INX
0023'  10F9 DJNZ
0025'  AF XRA
0026' C9 RET
?
0027 E5 RCVA:  PUSH
0028' €5 PUSH
0029'  3A 0001™ LDA
002C' 47 MOV
002D'  1EO1 MVI
002F'  CD 0000:05 CALL
0032'  C1 POP
0033'  E1 POP
0034t C9 RET
1
0035' EB SNDMSG: XCHG
0036' 01 0316 LXI
_ T
0039'  CD 0O4C! «sL1:  CALL
003C'  10FB DJNZ
003E' 23 INX
003F' 23 , INX
0040* 23 INX
0041+ 23 "INX
0042' 46 MOV
0043'  LE ..L2: MOV
oossr 23 INX
0045t  CD 004C! CALL
0048'  10F9 DJNZ
004A'  AF XRA
004B' €9 RET
1
oo4c' E5 SNDC:  PUSH
004D'  C5 PUSH
004E' 34 0001" LDA
0051' L7 MOV
0052'  1E02 MVI
0054'  CD 0000:05 CALL
0057t  C1 POP
0058'  E1 POP
0059'  C9 RET

’
«END

H
RCVA  ;RECEIVE MESSAGE LENGTH BYTE
B, A ‘B = ACTUAL MESSAGE LENGTH
..L4  :JOIN COMMON
RCVA  ;RECEIVE MESSAGE BYTE
M, A :STORE IN BUFFER
H : INCREMENT BUFFER POINTER
..L3  ;CONTINUE FOR THE COUNT
A :SET RETURN CODE = SUCCESS
: DONE
H s SAVE REGISTERS
B
CKTSCH ;B = GET CHANNEL NUMBER
B, A
E,1 +E = SERIAL IN FCN
SERIAL# ;INPUT CHARACTER
B RESTORE REGISTERS
H
s DONE
s ADDRESS . OF BUFFER IN HL-REGISTERS
B,3<81ASYN ;SEND THREE SYNC CHARACTERS FI
SNDC
..L1
H s ADVANCE PAST BUFFER LINKAGE
H
H
H
B, M :B = MESSAGE LENGTH
oM {GET NEXT MESSAGE BYTE
H : ADVANCE BUFFER POINTER
SNDC  ;SEND MESSAGE BYTE
..L2  :CONTINUE FOR THE COUNT
A SET RETURN CODE = SUCCESS
; DONE
H s SAVE REGISTERS
B
CKTSCH ;B = GET CHANNEL NUMBER
B, A
E,2 :E = SERIAL OUT FCN
SERIAL# ;OUTPUT CHARACTER
B 'RESTORE REGISTERS
H

; DONE
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SPD442 - TURBODOS OPERATING SYSTEM SERIAL/PARALLEL I/0 DRIVER (IMS 442)
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0010

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

001F"

0000
0001
0007

0000
0001

IDENT

WO B WE WO W WE VO W W W WP W Ve N W W W WO Ve VO W Ve WE Ve W WO WS we W

- INSERT
I0BASE

?
SOCTRL
SODATA
S1CTRL
S1DATA
TIMO
TIM
TIM2
TIMCTL
SINTE
T2RES
PODATA
P1DATA
P2DATA
PPCTL

RDA
TBE
CTSN

ROMDIS
RTCENA

for
1 are handled directly by this module, and cor-
respond to the two serial ports on the IMS 4442

Serial channels 2, 3, 4 and 5 are passed

board.
to another module, SER480, and correspond to the
four serial ports on the IMS 480 four-channel
Thus, six serial channels can be
supported if both boards are installed.

nel,

»
#

*

#

*

#

s

#

: serial board,
*

#

#*

#*

* and is not buffered,
#

#*

{22 22 R RS2 E2R R R 2SR R22 SRR R2SS22222 22X

This module handles all serial and parallel I/O0
the IMS 442 I/0 board. Serial channels 0 and

Serial inpﬁt is handled via interrupts and buf-
fered in a separate circular buffer for each chan-

Serial output is handled on a polled basis

AUTHORS: RONALD E.
MICHAEL D.

VERSION: EXAMPLE

SPD442

DREQUATE

LI L I L N L D T A T T T I | IO [ 1} n

10H

IOBASE+QQH
IOBASE+O01H
IOBASE+02H
IOBASE+03H
IOBASE+0QU4H
IOBASE+05H
IOBASE+06H
IOBASE+QTH
IOBASE+Q8H
IOBASE+09H
IOBASE+0CH
IOBASE+ODH
IOBASE+QEH
IOBASE+OFH

-0 =a-o

(X X2 2SR X222 XXXRZXX22RRXR2 R RXRZ2 22222222222 R X22X 2222 F

COPYRIGHT (C) 1982. SOFTWARE 2000, INC.

RAIKES
BUSCH

sMODULE ID

sDRIVER SYMBOLIC EQUIVALENCES
sSERIAL/PARALLEL I/0 PORT BASE

;SERIAL O CONTROL/STATUS REGISTER
;SERIAL O DATA REGISTER

;SERIAL 1 CONTROL/STATUS REGISTER
;SERIAL 1 DATA REGISTER

;TIMER O DATA REGISTER

;TIMER 1 DATA REGISTER

; TIMER 2 DATA REGISTER

;TIMER CONTROL REGISTER

;SERIAL INTERRUPT ENABLE REGISTER
;TIMER 2 INTERRUPT RESET

; PARALLEL 0 DATA REGISTER

s PARALLEL 1 DATA REGISTER

;s PARALLEL 2 DATA REGISTER

s PARALLEL PORT CONTROL REGISTER

;RECEIVED DATA AVAILABLE BIT
; TRANSMIT BUFFER EMPTY BIT
;CLEAR TO SEND (NOT) BIT

;ROM DISABLE BIT
sREAL TIME CLOCK ENABLE BIT
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0002 SITXIE = 2 ;SERIAL 1 TX INTERRUPT ENABLE BIT
0003 S1RXIE = 3 ;SERIAL 1 RX INTERRUPT ENABLE BIT
0004 S1RTSN = &4 +SERIAL 1 REQ TO SEND (NOT) BIT
0005 SOTXIE =65 ;SERIAL 0 TX INTERRUPT ENABLE BIT
0006 SORXIE = 6 ;SERIAL 0 RX INTERRUPT ENABLE BIT
0007 SORTSN =T ;SERIAL 0 REQ TO SEND (NOT) BIT
- 3
0036 TOCMD = 36H ;TIMER O COMMAND
0076 T1CMD = T6H ;s TIMER 1 COMMAND
00B6 T2CMD = 0B6H ; TIMER 2 COMMAND
b
0089 ) PPMODE = 89H ; PARALLEL PORT MODE WORD
0019 SPMODE = 19H ;SERTAL PORT MODE WORD
o s - ; PARITY INHIBIT/1 STOP BIT/8 BITS
?
oooo" .LOC .DATA.# ;LOCATE IN DATA AREA
?
oooon 0040 SOIBSZ::.WORD 64 ;SERIAL 0 INPUT BUFFER SIZE
gooa" 0000 SOIBUF: .WORD 0 ;SERIAL 0 INPUT BUFFER ADDRESS
oooyn 0000 SOIPTR: .WORD 0 +SERIAL O INPUT POINTER
ocoo6" 0000 SOOPTR: ,WORD 0 ;SERIAL O OUTPUT POINTER
ooo8" 0000 SOICNT: .WORD 0O ;SERIAL O INPUT COUNT
oooaA" 00 SOOCHR: .BYTE O ;SERIAL O OUTPUT CHARACTER
oooB" 00 SOBR: +BYTE O ;SERIAL O BAUD RATE CODE
]
oooc" . SOISPH: ;SERIAL O INPUT SEMAPHORE
oooc” 0000 «WORD O ;SEMAPHORE COUNT
000E™ 00OE" " «eSOIH: .WORD .+«S0IH ;SEMAPHORE P/D HEAD
ooton 000E"™ +«WORD «+SOIH
?
;SERIAL O OUTPUT SEMAPHORE
0o012" 0000 SOOSPH: ,WORD 0 ; SEMAPHORE COUNT
0014"n 0014n «+3S00H: .WORD «+«S00H ;SEMAPHORE P/D HEAD
0o16" 0014n «WORD ««SOO0H
!
;SERIAL 0 OUTPUT SEMAPHORE
0018" 0001 SOXSPH: .WORD 1 ; SEMAPHORE COUNT
001A" 001A" ««S0XH: .WORD +«+«S0XH ;SEMAPHORE P/D HEAD
oo1cCc» 001A" +«WORD ««SO0XH
. 3
001E" 0010 S1IBSZ::,WORD 16 +SERIAL 1 INPUT BUFFER SIZE
oo20" 0000 S1IBUF: .WORD 0 ;SERIAL 1 INPUT BUFFER ADDRESS
oo22" 0000 S1IPTR: .WORD O ;SERIAL 1 INPUT POINTER
oo2yn 0000 S10PTR: .WORD O ;SERIAL 1 OUTPUT POINTER
oo26" 0000 ST1ICNT: .WORD 0 ySERIAL 1 INPUT COUNT
0028" 00 S10CHR: .BYTE 0 ;SERIAL 1 OUTPUT CHARACTER
0029" 00 S1BR: +BYTE O sSERIAL 1 BAUD RATE CODE
’
ySERIAL 1 INPUT SEMAPHORE
002aA" 0000 S1ISPH: .WORD 0 ;SEMAPHORE COUNT
oo2c» ooacn «+«S1IH: ,WORD ««S1IH ;SEMAPHORE P/D HEAD
002E" oo2cn «WORD «eS1IH

.
’

+SERIAL 1 OUTPUT SEMAPHORE
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0030"
oo3a2"
0034n

0o36"
0038"
003A"

003cC"
0000:04

0000:04
0002:04
0004:04
0006:04
0008:04
000A:04
000C:04
000E:04
0010:04
0012:04
0015:04
0018:04
001B:04
001E:04
0020:04
0023:04
0026:04
0029:04
002C: 04
002F:04
0032:04
0035:04
0038:04
003B:04
003E: 04

0000

0000!
0000°
0001°?
0Qo2!
0004?
Q005!
0007
0008"
oooB!
ooocC!
00QF"
0o010!
0013!

0000
0032"
0032"

0001
0038"
0038"

49

3E89
D31F
3EFF
D31C
D31D
3E19
D310
D312
3EC3

32 0018
21 0131*
22 0019
3A 003C"
D318

2A 000Q"

CD 0000:05

22 0002"
22 0004"
22 0006"
2A 001E"

CD 0000:05

22 0020"
22 0022"
22 0024"

C3 0000:06

7B

BT

2818

3D

2834

3D

CA 00A4!
3D

CA 0200°
3D

CA 0235!
3D

S10SPH:
«eST10H:

«WORD
«WORD
«WORD

.
’

S1XSPH:
eeS1XH:

«WORD
«WORD
«WORD

]
INTMSK::.BYTE
H

.LOC

?
SPTNIT::MVI
ouT
MVI
OouT
ouT
MVI
ouT
ouT
MVI
STA
-LXI
SHLD
LDA
ouT
LHLD
CALL
SHLD
SHLD
SHLD
LHLD
CALL
SHLD
SHLD
SHLD
JMP

.LOC

?

SERIAL::

COMDRV: : MOV
ORA
JRZ
DCR
JRZ
DCR
JZ
DCR
JzZ
DCR
JZ
DCR

0 :
eeS310H
e« S10H

1
«+31XH
«eS1XH

1<ROMDIS

; SEMAPHORE COUNT
;SEMAPHORE P/D HEAD

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

I11<SORXIE!1<S1RXIE

Page :

3 INTERRUPT MAS

«INIT.# ;LOCATE IN INITIALIZATION AREA

A, PPMODE
PPCTL
A,OFFH
PODATA
P1DATA
A,SPMODE
SOCTRL
S1CTRL

. A,JMP

3%8
H,SERISR
(3%8)+1
INTMSK
SINTE
S0IBSZ
ALLOC#
SOIBUF
SOIPTR
SOOPTR
S1IBSZ
ALLOC#
S1IBUF
S1IPTR
S10PTR
NIT480#

+«PROG. #
ALE

A

SERST

A

SERIN

A
SEROUT
A
SERSBR

A
SERRBR
A

; INITIALIZE 8255
;CLEAR PARALLEL PORTS

s INITIALIZE UARTS

;SET UP SERIAL INTERRUPT VECTOR

;GET INTERRUPT MASK
; ENABLE INTERRUPT MASKS

3sGET SERIAL O INPUT BUFFER SIZE
;ALLOCATE PACKET FOR SERIAL BUFFER
;SAVE SERIAL 0 INPUT BUFFER ADDRES

sSET SERIAL 0 INPUT POINTER

sSET SERIAL O OUTPUT POINTER.

sGET SERIAL 1 INPUT BUFFER SIZE
;ALLOCATE PACKET FOR SERIAL BUFFEF
;SAVE SERIAL 1 INPUT BUFFER ADDRES

;SET SERIAL 1 INPUT POINTER

;SET SERIAL 1 OUTPUT POINTER

;INITIALIZE IMS 480 SERIAL PORTS

;LOCATE IN PROGRAM AREA

;GET FUNCTION NUMBER
s FUNCTION NUMBER=0?
;IF SO, CONTINUE
;FUNCTION NUMBER=1?
;IF SO, CONTINUE

; FUNCTION NUMBER=2?
;IF SO, CONTINUE .
; FUNCTION NUMBER=3?
;IF SO, CONTINUE

s FUNCTION NUMBER=4?
;IF SO, CONTINUE
;FUNCTION NUMBER=5?
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0014!
0017
0018?
001B?

o0o01Ct
001D?
001F*

0022
0026
0029
002A!
0028’
002D
0031!
0034!
0035!
0036*
0037
0039°
003A!

003B’
003C*
O03E!
o041
oouy:
0045
o047
0048
oouB!
oouc!
004E’
0051
0054+
0056
0057 *
0058
005A!
005B!
005E!
005F!
o062
0065
0066
0067
0068?
006B!
O06F*
0070°*
0071°
0073
0075*

(;

CA 0246!
3D
CA 0264
c9

78
FEO2-
D2 0000:07

EDSB 0008"
2A 0006"
78 -

BT

2807

ED5B 0026"
2A 0024"

78

FEO2

D2 0000:08
CD 0022!
BY

200F

78

21 000C"
BT

2803

21 002A"
CD 0000:09
18EB

78

BT

2025

F3

2A 0008"
2B '
22 0008"
2A 0006"
TE

23

EB

24 0002"
ED4B 00OO"
0B

09

ED52

3004

ED5B 0002"

Qree

ERST:

STu42:

«eSTC:

+«INC:
seSIN:

JZ
DCR
JZ
RET

MOV
CPI
JNC

LDED
LHLD
MOV
ORA
JRZ
LDED
LHLD
MOV
ORA
RZ
MVI
MOV
RET

MOV
CPI
JNC
CALL
ORA
JRNZ
MOV
LXI
ORA
JRZ
LXI
CALL
JMPR
MOV
ORA
JRNZ
DI
LHLD
DCX
SHLD
LHLD
MOV
INX
XCHG
LHLD
LBCD
DCX
DAD
DSBC
JRNC
LDED

SERSMC
A
SERRMC

2
ST480#

SOICNT
SOOPTR
A,B

A

L ] .STC
S1ICNT
S10PTR
E

A,OFFH
c, M

A,B
2
IN48O#
ST442
A
«.SIN
A,B

H,SOISPH
A

e« INC

H,S1ISPH

WAIT#
e« SINL
A’B

A
«eS11

SOICNT
H
SOICNT
SOOPTR
A,M

H

SO0IBUF
SO0IBSZ
B
B

D
«« NWAO
SOIBUF

Page 4

;IF SO, CONTINUE
;FUNCTION NUMBER=67
;IF SO, CONTINUE
;ELSE, DONE

;GET CHANNEL NUMBER
; CHANNEL NUMBER=0/17?
; IF NOT, CONTINUE

;GET SERIAL O INPUT BUFFER COUNT
;GET SERIAL 0 OUTPUT POINTER
;GET CHANNEL NUMBER

; CHANNEL NUMBER=0

;IF SO, CONTINUE

sGET SERIAL 1 INPUT BUFFER COUNT
;GET SERIAL 1 OUTPUT POINTER

;SERIAL INPUT BUFFER COUNT=0?
;IF SO, DONE

sELSE, SET RETURN CODE=0OFFH
;GET SERIAL INPUT CHARACTER

; DONE

;GET CHANNEL NUMBER
; CHANNEL NUMBER=0/1?
; IF NOT, CONTINUE |
;ELSE, GET SERIAL STATUS
; CHARACTER AVAILABLE?
;IF SO, CONTINUE
;ELSE, GET CHANNEL NUMBER
;GET SERIAL O INPUT SEMAPHORE
; CHANNEL NUMBER=0?
;IF SO, CONTINUE
;GET SERIAL 1 INPUT SEMAPHORE
;WAIT FOR CONSOLE INPUT
; CONTINUE
;GET CHANNEL NUMBER
; CHANNEL NUMBER=07?
;IF NOT, CONTINUE
;ELSE, DISABLE INTERRUPTS
;GET SERIAL O INPUT COUNT
;DECREMENT SERIAL O INPUT COUNT
;UPDATE SERIAL O INPUT COUNT
;GET SERIAL O OUTPUT POINTER
;GET CHARACTER FROM BUFFER
; INCREMENT SERIAL O OUTPUT POINTER
;SERIAL O OUTPUT POINTER TO DE-REG
;GET SERIAL O INPUT BUFFER ADDRESS
;GET SERIAL O INPUT BUFFER SIZE
;DECREMENT INPUT BUFFER SIZE
;CALC LAST INPUT BUFFER ADDRESS
;BUFFER WRAP-AROUND?
;IF NOT, CONTINUE
;GET SERIAL O INPUT BUFFER ADDRESS
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0079 ED53 0006" ««NWAQ: SDED SOOPTR ;UPDATE SERIAL 0 OUTPUT POINTER

007D! FB EI ; ENABLE INTERRUPTS

0Q7E! C9 RET ; DONE
- 00TF! F3 «eS1I: DI ;DISABLE INTERRUPTS

0080*' ~ 2A Q026" LHLD ST1ICNT ;;GET SERIAL 1 INPUT COUNT

0083? 2B DCX H ;DECREMENT SERIAL 1 INPUT COUNT
0084 22 0026" ~ SHLD STICNT ;UPDATE SERIAL 1 INPUT COUNT
0087! 2A 0024 LHLD S10PTR ;GET SERIAL 1 OUTPUT POINTER
008A! TE MOV A, M +GET CHARACTER FRCM BUFFER

008B! 23 INX H ; INCREMENT SERIAL 1 OUTPUT POINTE!
oos8c! EB XCHG ;SERIAL 1 OUTPUT POINTER TO DE-RE
008D! 2A 00z20" LHLD S1IBUF ;GET SERIAL 1 INPUT BUFFER ADDRES
0090 ED4B OOQ1E" LBCD S1IBSZ ;GET SERIAL 1 INPUT BUFFER SIZE
0094u! 0B DCX B ; DECREMFNT INPUT BUFFER SIZE
0095 09 DAD B ;CALC LAST INPUT BUFFER ADDRESS
0096 ED52 DSBC D ; BUFFER WRAP-AROUND?

0098 3004 JRNC ««NWA1 ;IF NOT, CONTINUE

009A' ED5B 0020" LDED S1IBUF ,GET SERIAL 1 INPUT BUFFER ADDRES!
009E" EDS3 0024" ««NWA1: SDED S10PTR ;UPDATE SERIAL 1 OUTPUT POINTER
00A2! FB EI ;ENABLE INTERRUPTS

00A3! c9 - RET ; DONE

4

00A4! 78 SEROUT: MOV A,B ;GET CHANNEL NUMBER

00A5? FEO2 CPI 2 s CHANNEL NUMBER=0/1?

00AT! D2 0000:0A JNC OUT480# ;IF NOT, CONTINUE

OCAA! B7 ORA A ; CHANNEL NUMBER=1?

-00AB! 201E JRNZ «eS10 yIF SO, CONTINUE

00AD? 21 0018" LXI H,S0XSPH ;GET SERIAL 0 QUT SEMAPHORE
00BO! E5 PUSH H sSAVE SERIAL 0 OUT SEMAPHORE
ooB1? CD 0000:09 CALL WAIT# sWAIT ON MUTUAL EXCLUSION

00BYy! 21 000A"™ LXI H,SO00CHR ;GET SERIAL O OUTPUT CHARACTER
00BT"* 71 MoV M,C ;SAVE OUTPUT CHARACTER

00B8! 11 O0E9! LXI D,SOOPOL ;GET SERIAL 0 OUT POLL ROUTINE
00BB! CD 0000:0B CALL LNKPOL# ;CREATE POLL ROUTINE

OOBE! CD OOED! CALL SOOPR ;EXECUTE POLL ROUTINE

ooct! 21 0012" LXI H,S00SPH ;GET SERIAL 0 QUT SEMAPHORE
oocCy» CD 0000:09 CALL WAIT# ;DISPATCH IF NECESSARY

00CT! E1 POP H ;GET MUTUTAL EXCLUSION SEMAPHORE
oocs: C3 0000:0C JMP SIGNAL# ;SIGNAL PROCESS AS-READY

oocB! 21 0036" «e310: LXI H,S1XSPH ;GET MUTUAL EXCLUSION SEMAPHORE
00CE’ E5 PUSH H sSAVE MUTUAL EXCLUSION SEMAPHORE
00CF! CD 0000:09 CALL WAIT# ;WAIT ON MUTUAL EXCLUSION

oobD2! 21 0028" LXI H,S10CHR ;GET SERIAL 1 OUTPUT CHARACTER
00D5* 71 MOV M,C ;SAVE OUTPUT CHARACTER

00D6! 11 010D* LXI D,S10POL ;GET SERIAL 1 OUT POLL ROUTINE
00D9! CD 0000:0B CALL LNKPOL# ;CREATE POLL ROUTINE

ooDC! ch o111 CALL S10PR ;EXECUTE POLL ROUTINE

OODF! 21 0030" LXI H,S10SPH ;GET SERIAL 1 OUT SEMAPHORE
00E2! CD 0000:09 CALL WAIT# +DISPATCH IF NECESSARY

00E5! E1 POP H ;GET MUTUTAL EXCLUSION SEMAPHORE
00E6* €3 0000:0C JMP SIGNAL# ;SIGNAL PROCESS AS READY

00E9! éOOPOL: ~ ;SERIAL 0- OUTPUT POLL ROUTINE

00E9' 0000 «WORD 0 ;SUCCESSOR LINK POINTER



3A Macro Assembler [C12011-0102 ]

Page 6

D442 - TURBODOS OPERATING SYSTEM SERIAL/PARALLEL I/0 DRIVER (IMS u42)

JPYRIGHT (C) 1982. SOFTWARE 2000, INC,

OOEB!

00ED*
OOEF!
OOF 1!
0QF2!
O0F5!
OOFT?'
00F9!
OOFB*
OOFC!
OOFF!
0101
0104
0107
0104

010D!
010D
010F!

o111
0113
0115¢
0116
0119
011B!
011D
011F!
0120
0123"
0125
0128
012B*
012E!

0131
0135
0138
0139
013A!
013B!
013C!
013F!
o142¢
0145
0146
o147
0148
0149
014D
0150
o152
01541

0000

DB10

CBA4F

c8

21 000B"
CB76

2803 -

CBTF

Co

3A 000A"
D311

21 OQE9!
CD 0000:0D
21 0012"
C3 0000:0C

0000
0000

‘DB12

CBA4F

c8

21 0029"
CB76

2803

CBTF

co .

3A 0028"
D313

21 010D’ .
CD 0000:0D
21 o030"

" C3 0000:0C

ED73 0000:0E
31.0000:0F
F5

C5

D5

E5

CD 0150!

CD 0146

CD 0000:10
E1

D1

C1

F1

EDTB 0000:0E
C3 0000:11
DB10

CcB47

c8

SOOPR:

««NCTS:

«.NCTS:

SERISR:

«eS0I:

«WORD

IN
BIT
RZ
LXI
BIT
JRZ
BIT
RNZ
LDA
OouT
LXI
CALL
LXI
JMP

«WORD
«WORD

IN
BIT
RZ
LXI
BIT
JRZ
BIT
RNZ
LDA
ouT
LXI
CALL
LXI
JMP

SSPD
LXI
PUSH
PUSH
PUSH
PUSH
CALL
CALL
CALL
POP
POP
POP
POP
LSPD
JMP
IN
BIT
RZ

0 ; PREDECESSOR LINK POINTER

SOCTRL ;;GET SERIAL 0 STATUS

TBE, A ; TRANSMIT BUFFER EMPTY?
; IF NOT, DONE
H,SOBR ;ELSE, GET SERIAL 0 BAUD RATE CODE
6,M 7 CTS HANDSHAKING REQUESTED?
++NCTS ;IF NOT, CONTINUE
CTSN,A ;CHECK CLEAR TO SEND (NOT) STATUS
yIF CLEAR TO SEND FALSE, DONE
SOOCHR ;GET SERIAL 0 OUTPUT CHARACTER
SODATA ;OUTPUT CHARACTER
H,SO0POL ;GET SERIAL 0 OUT POLL ROUTINE

UNLINK# ;UNLINK POLL ROUTINE

H,SO0SPH ;GET SERIAL O OUT SEMAPHORE
SIGNAL# ;SIGNAL PROCESS AS READY
;SERIAL 1 OUTPUT POLL ROUTINE
0 ;SUCCESSOR LINK POINTER
0 ; PREDECESSOR LINK POINTER
S1CTRL ;GET SERIAL 1 STATUS
TBE,A  ;TRANSMIT BUFFER EMPTY?
;IF NOT, DONE ‘
H,S1BR ;ELSE, GET SERIAL 1 BAUD RATE CODE
6,M ;CTS HANDSHAKING REQUESTED?
«.NCTS ;IF NOT, CONTINUE
CTSN,A ;CHECK CLEAR TO SEND (NOT) STATUS
:IF CLEAR TO SEND FALSE, DONE
S10CHR ;GET SERIAL 1 OUTPUT CHARACTER
S1DATA ;OUTPUT CHARACTER
H,S10POL ;GET SERIAL 1 OUT POLL ROUTINE

UNLINK# ;UNLINK POLL ROUTINE
H,S10SPH ;GET SERIAL 1 OUT SEMAPHORE
SIGNAL# ;SIGNAL PROCESS AS READY

INTSP# ;SAVE STACK POINTER
SP,INTSTK# ;SET UP AUX STACK POINTER
PSW ~ ;SAVE REGISTERS

B

D

H

»eS01 s CHECK FOR SERIAL 0 INPUT
«eS11 ;CHECK FOR SERIAL 1 INPUT
ISR480# ;CHECK FOR IMS 480 INPUT
H ;RESTORE REGISTERS

D

B

PSW

INTSP# ;RESTORE STACK POINTER
ISRXIT# ;CONTINUE ‘

SOCTRL ;GET SERIAL 0 STATUS

RDA, A ; CHARACTER AVAILABLE

;IF NOT, DONE
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0155! DB11 IN
0157 21 oooB" LXI
015A! CB6E BIT
015¢C? Co RNZ
015D" UF MOV
015E! CBTE BIT
0160 2814 JRZ
0162 CBB9 RES
0164! 3A 0000:12 LDA
0167 B9 CMP
0168 200C JRNZ
016A" 2A 0004" LHLD
Q16D 22 0006" SHLD
0170! 21 0000 LXI
0173 22 0008" , SHLD
0176 2A 0000O" ««NADO: LHLD
0179? ED5B 0008" LDED
017D?* 13 INX
017E" BT . ORA
017F! ED52 DSBC
0181 D8 RC
0182 ED53 0008" SDED
0186 2A 0004 LHLD
0189° T MoV
0184’ 23 " INX
018B! EB XCHG
018cC! 2A 0000" LHLD
018F! 2B DCX
0190 ED4B 0002" LBCD
0194’ 09 DAD
0195 EDS2 DSBC
0197" 3004 JRNC
0199 EDS5B 0002" LDED
019D ED53 0004r ««NWAQ: SDED
01A1! 21 ooocCn LXI
O1A4! 1854 JMPR
01A6! DB12 «eS1I: 1IN
0148! cBut BIT
01A4A! c8 RZ
01AB! DB13 IN
01AD! 21 0029" LXI
01BO! CB6E BIT
o1B2! Co RNZ
01B3! uF MOV
01Bu: CBTE BIT
01B6? 2814 JRZ
01B8! CBB9 RES
01BA? 34 0000:12 LDA
O1BD!' B9 CMP
O1BE® 200C JRNZ
o1co! 2A 0022" LHLD
01C3! 22 0024un SHLD
01Co6! 21 0000 LXI
01C9! 22 0c26" SHLD

SODATA
H,SOBR
5,M

ADO

Q=X >

’
’
)
TNCHR#

OB~Ne NN

. .NADO
SOIPTR
SOOPTR
H,0
SOICNT
SOIBSZ
SOICNT
D

A

D

SOICNT
SOIPTR
M,C

H

S0IBSZ
H
SOIBUF
B
D
««NWAO
SOIBUF
SOIPTR

H,SOISPH

..x
S1CTRL
RDA, A

S1DATA
H, S1BR

SlICNT

;ELSE, GET SERIAL O DATA CHARACTE
;GET SERIAL O BAUD RATE CODE

; INHIBIT INPUT FLAG SET?

; IF SO, DONE

;SERIAL 0 DATA CHARACTER TO C-REG
sATTENTION DETECTION FLAG SET?

; IF NOT, CONTINUE

;STRIP SIGN BIT ON INPUT CHARACTE
;GET ATTENTION CHARACTER

; CHARACTER=ATTENTION CHARACTER?

; IF NOT, CONTINUE

;ELSE, GET SERIAL 0 INPUT POINTER
;RESET SERIAL O OUTPUT POINTER

;SET SERIAL 0 INPUT COUNT=0

;GET SERIAL 0 INPUT BUFFER SIZE

;GET SERIAL O INPUT COUNT

; INCREMENT SERIAL O INPUT COUNT -

;CLEAR CARRY FLAG

;SERIAL O INPUT BUFFER FULL?

;IF SO, DONE

;ELSE, UPDATE SERIAL 0 INPUT COUN

;GET SERIAL O INPUT POINTER

;STORE INPUT CHARACTER IN BUFFER

; INCREMENT INPUT POINTER

; INPUT BUFFER POINTER TO DE-REG

;GET SERIAL O INPUT BUFFER SIZE

; DECREMENT INPUT BUFFER SIZE

:GET SERIAL O INPUT BUFFER ADDRES

:CALC LAST INPUT BUFFER ADDRESS

;BUFFER WRAP-AROUND?

;IF NOT, CONTINUE

;GET SERIAL O INPUT BUFFER ADDRES

;UPDATE SERIAL O INPUT POINTER
sGET SERIAL 0 INPUT SEMAPHORE

; CONTINUE

;GET SERIAL 1 STATUS

; CHARACTER AVAILABLE

;IF NOT, DONE -

:ELSE, GET SERIAL 1 DATA CHARACTE

:GET SERIAL 1 BAUD RATE CODE

s INHIBIT INPUT FLAG SET?

;IF SO, DONE

;SERIAL 1 DATA CHARACTER TO C-REG

;ATTENTION DETECTION FLAG SET?

:IF NOT, CONTINUE

sSTRIP 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=0
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o1icce
01CF*
01D3’
01D4!
01D5!
01D7"
01D8!
01DC?
01DF!
O1EQ!*
O1E1!
O1E2'
01ES!
01E6!
O1EA'
O1EB!
O1ED®
O1EF!
01F 3
O1FT?
O1FA!
01FB!
01FC?
01FD!

0200
0201
0203
0206
0209
020A!
gz20cC!
020F!
0210
0213"
0214
©0215!
0217
0219
021B!
021D?
021F*
0221"
0223!
02251

0226
0227
0229
022A!
022B!
022D!
0230"
0231

2A 001E™
EDSB 0026"

ED53 0026"
2A 0022"
71~

23

EB

2A 0O1E™
2B

ED4B 0020"
09

ED52

3004

ED5B 0020"
ED53 00227
21 002A"
TE

BT

c8

C3 0000:0C

78

FEO2

D2 0000:13
21 000B"
BT

2803

21 0029"
71

CD 0226

5F

1600

21 0000:14
19

5E

+«sNAD1:

« e NWAT:
e &

SERSBR:

+« COM1:

«oCOM2:

GETBTV: :

LHLD
LDED
INX
ORA
DSBC
RC
SDED
LHLD
MOV
INX
XCHG
LHLD
DCX
LBCD
DAD
DSBC
JRNC
LDED
SDED
LXI
MOV
ORA
RZ
JMP

MOV
CPI
JNC
LXI
ORA
JRZ
LXI
MoV
CALL
MOV
ORA
MVI
MVI
JRZ
MVI
MVI
ouT
ouTP
OuTP
RET

MOV
ANI
ADD
MOV
MVI
LXI
DAD
MOV

S1IBSZ ;;GET SERIAL 1 INPUT BUFFER SIZE
S1ICNT ;GET SERIAL 1 INPUT COUNT
D y INCREMENT SERIAL 1 INPUT COUNT
A ; CLEAR CARRY FLAG
D ;SERIAL 1 INPUT BUFFER FULL?

s IF SO, DONE
S1ICNT ;ELSE, UPDATE SERIAL 1 INPUT COUNT
S1IPTR ;GET SERIAL 1 INPUT POINTER
M,C ;STORE INPUT CHARACTER IN BUFFER
H ; INCREMENT INPUT POINTER

; INPUT BUFFER POINTER TO DE-REG
S1IBSZ ;GET SERIAL 1 INPUT BUFFER SIZE
H ;DECREMENT INPUT BUFFER SIZE
S1IBUF ;GET SERIAL 1 INPUT BUFFER ADDRESS
B ;CALC LAST INPUT BUFFER ADDRESS -
D ;BUFFER WRAP-AROUND?
.«NWA1 ;IF NOT, CONTINUE
S1IBUF ;GET SERIAL 1 INPUT BUFFER ADDRESS
S1IPTR ;UPDATE SERIAL 1 INPUT POINTER
H,S1ISPH ;GET SERIAL 1 INPUT SEMAPHORE
A, M ;GET SEMAPHORE COUNT
A ; SEMAPHORE COUNT=07?

;IF SO, DONE
SIGNAL# ;ELSE, SIGNAL PROCESS AS READY
A,B ;GET CHANNEL NUMBER
2 ; CHANNEL NUMBER=0/17?
SBR48O# ;IF NOT, CONTINUE
H,SOBR ;;ELSE, GET SERIAL 0 BAUD RATE CODE
A ; CHANNEL NUMBER=0?
«+COM1 ;;IF SO, CONTINUE
H,S1BR ;;ELSE, GET SERIAL 1 BAUD RATE CODE
M,C ;SAVE BAUD RATE CODE
GETBTV ;GET BAUD RATE TIMER VALUE
A,B ;GET CHANNEL NUMBER
A ; CHANNEL NUMBER=0?

A, TOCMD ;GET TIMER O COMMAND
;GET TIMER O DATA REGISTER
..COM2 ;IF CHANNEL NUMBER=0, CONTINUE
A,TICMD ;ELSE, GET TIMER 1 COMMAND
C,TIM1 ;GET TIMER 1 DATA REGISTER
TIMCTL ;SELECT TIMER
E :OUTPUT LSB OF TIMER VALUE
D ;OUTPUT MSB OF TIMER VALUE

; DONE

o ;GET REQUESTED BAUD RATE CODE
H ;sEXTRACT RELEVANT BITS
s X2
A ;TO E-REG
0 sMAKE IT DOUBLE LENGTH
BRTBL# ;GET BAUD RATE TABLE
; INDEX INTO TABLE
M ;GET TIMER VALUE

MOTOMmMmP O
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0232' 23 INX H
0233 56 MOV D, M
0234'  C9 RET ; DONE

14
0235' 78 SERRBR: MOV A,B ;GET CHANNEL NUMBER
0236'  FEO02 CPI 2 - ; CHANNEL NUMBER=0/1?
0238' D2 0000:15 JNC RBR480# ;IF NOT, CONTINUE
023B' - 21 000B" : LXI H,SOBR ;ELSE, GET SERIAL O BAUD RATE COD
023E' BT ORA A ; CHANNEL NUMBER=07?
023F' 2803 JRZ ..COM  ;IF SO, CONTINUE
0241t 21 0029" LXI H,S1BR ;ELSE, GET SERIAL 1 BAUD RATE COD
o244t TE «+COM: MOV AM ;GET CURRENT BAUD RATE CODE
0245' €9 RET ; DONE

i » .

0246' 78 SERSMC: MOV A,B ;GET CHANNEL NUMBER
0247'  FEO2 CPI 2 ; CHANNEL NUMBER=0/1?
0249t D2 0000:16 JING . SMc480# ;IF NOT, CONTINUE
‘024C' BT ORA A ; CHANNEL NUMBER=0?
024D'  3A 003C" ‘ LDA INTMSK ;GET INT MASK
0250' 2004 JRNZ +.CH1  ;IF CHANNEL NUMBER NOT=0, CONTINU
0252¢'  CBBF RES  SORTSN,A ;CLEAR SERIAL O REQ TO SEND (NO
0254*  CBT9 BIT 7,C ;SERIAL 0 REQ TO SEND TO BE ON?
0256' -200C JRNZ ++COM  ;IF SO, CONTINUE
0258t  CBFF SET SORTSN,A ;ELSE, SET SERIAL O RTS (NOT)
025A' 1808 JMPR ..COM  ;CONTINUE
025Ct  CBAT ««CH1: ~ RES S1RTSN,A ;CLEAR SERIAL 1 REQ TO SEND (NO'
025E'  CBT9 BIT 7,C ;SERIAL 1 REQ TO SEND TO BE ON?
0260' 2002 JRNZ «+COM  ;IF SO, CONTINUE
0262'  CBET SET S1RTSN,A ;ELSE, SET SERIAL 1 RTS (NOT)
0264' 32 003C" «.COM: STA INTMSK ;UPDATE INT MASK
0267' D318 OUT SINTE ;SET SERIAL 1 REQUEST TO SEND
0269' €9 RET ; DONE

? .
026A' 78 SERRMC: MOV A,B {GET CHANNEL NUMBER
026B'  FEO02 CPI 2 ;s CHANNEL NUMBER=0/1?
026D' D2 0000:17 JNC RMC480# ;IF NOT, CONTINUE
0270' BT ORA A ; CHANNEL NUMBER=07?
0271' DB12 IN S1CTRL ;GET SERIAL 0 STATUS
0273' 2802 JRZ «.COM  ;IF CHANNEL NUMBER=0, CONTINUE
0275'  DB12 IN S1CTRL ;ELSE, GET SERIAL 1 STATUS
0277'  E680 «+COM: ANI 1<CTSN ;;EXTRACT CLEAR TO SEND (NOT)
0279'  EE80 XRI 1<CTSN ;COMPLIMENT IT
027B' 9 RET ; DONE

?
027C'  D31C POOUT:: OUT PODATA ;OUTPUT BYTE TO PARALLEL 0
027TE' €9 RET ; DONE

?
027F'  D31D P10UT:: OUT P1DATA ;OUTPUT BYTE TO PARALLEL 1
0281t €9 RET ; DONE

?
0282'  DBI1E P2IN:: 1IN P2DATA ;INPUT BYTE FROM PARALLEL 2
0284t  C9 RET ; DONE
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00EO

00EO
00E1
00E2
00E3
OOE4
00E5
00E6

00E8
00E9
00EA
00EB
00EC
00ED
00EE

00F0
00F1
00F2
00F3
OOF4
00F5
00F6

00F8
00F9
OOFA
OOFB
00FC

® @ Ve WO VEWE WE WE Ve WS WE Ve WE WO Ve WO Ve We W WO WO

IDENT
. INSERT
I0BASE

]
S2DATA
S2IER
S2IIDR
S2LCR
S2MCR
S2LSR
S2MSR

3
S3DATA
S3IER
S3IIDR
S3LCR
S3MCR
S3LSR
S3MSR

SUDATA

S4IER

S4IIDR
S4LCR
SU4MCR
SULSR
S4MSR

y
SSDATA
S5IER
SS5IIDR
S5LCR
S5MCR

board.,

AUTHORS: RONALD E.
MICHAEL D.

VERSION: EXAMPLE

SER480

DREQUATE

"wwuunnaun

e wununnn

OEOH

IOBASE+OOH
IOBASE+01H
IOBASE+02H
IOBASE+03H
IOBASE+QUH

IOBASE+05H.

IOBASE+0O6H

IOBASE+08H
IOBASE+09H
IOBASE+0AH
IOBASE+OBH
IOBASE+OCH
IOBASE+ODH
IOBASE+OEH

IOBASE+10H
IOBASE+11H
IOBASE+12H
IOBASE+13H
IOBASE+14H
IOBASE+15H
IOBASE+16H

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

. ;SERIAL

RAIKES
BUSCH

; MODULE ID

Page 1

(X222 2222222222222 222 222222222 2222222 2222222222222 32221

&
® This module is called by SPD442, and handles the *
# four serial ports on the IMS 480 four-port serial *
& Input is handled on an interrupt-driven *
* basis and buffered via a circular buffer., Output *
: is handled on a polled basis and not buffered, *

*
# *
#* *

(2222222222222 X222 222222 R 22X 2222222222222 32 2

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

;DRIVER SYMBOLIC EQUIVALENCES

;I/0 PORT
;SERIAL

;SERIAL
;SERIAL
;SERIAL
sSERIAL
;SERIAL

;SERIAL
sSERIAL
;SERIAL
;SERIAL
sSERIAL
sSERIAL
sSERIAL

;SERIAL
;SERIAL
;SERIAL
;SERIAL
;SERIAL
;SERIAL
;SERIAL

;SERIAL
;SERIAL
;SERIAL
;SERIAL
;SERIAL

(SRR R RN ) oo esbsss WWWLwwwww USEAVELCI VR VRV N

BASE

DATA REGISTER

INTERRUPT .ENABLE REGISTE
INTERRUPT ID REGISTER
LINE CONTROL REGISTER
MODEM CONTROL REGISTER
LINE STATUS REGISTER
MODEM STATUS REGISTER

DATA REGISTER

INTERRUPT ENABLE REGISTE
INTERRUPT ID REGISTER
LINE CONTROL REGISTER
MODEM CONTROL REGISTER
LINE STATUS REGISTER
MODEM STATUS REGISTER

DATA REGISTER

INTERRUPT ENABLE REGISTE
INTERRUPT ID REGISTER
LINE CONTROL REGISTER
MODEM CONTROL REGISTER
LINE STATUS REGISTER
MODEM STATUS REGISTER

DATA REGISTER

INTERRUPT ENABLE REGISTE
INTERRUPT ID REGISTER
LINE CONTROL REGISTER
MODEM CONTROL REGISTER
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00FD S5LSR = JOBASE+1DH ;SERIAL 5 LINE STATUS REGISTER
00FE S5MSR = IOBASE+1EH ;SERIAL 5 MODEM STATUS REGISTER
’ .
0001 IERCW = 01H ; INT ENABLE REGISTER CONTROL WORD
0003 LCRCW = O3H ;LINE CONTROL REGISTER CONTROL ‘WO
0003 MCRCW = 03H ; MODEM CONTROL REGISTER CTRL WORD
’
0000 RDA =0 ;RECEIVED DATA AVAILABLE BIT
0005 TBE =5 s TRANSMIT BUFFER EMPTY BIT
0004 CTsS =4 ;CLEAR TO SEND BIT
’
oooon .LOC .DATA.# ;LOCATE IN DATA AREA
H} -
oooo" 0010 S2IBSZ::,WORD 16 ;SERIAL 2 INPUT BUFFER SIZE
0002" 0000 S2IBUF: ,WORD 0 ;SERIAL 2 INPUT BUFFER ADDRESS
ooQ4r 0000 S2IPTR: .WORD 0 ;SERIAL 2 INPUT POINTER
0006" 0000 S20PTR:  WORD O ;SERIAL 2 OUTPUT POINTER
ooo8r 0000 S2ICNT: .WORD 0O ;SERIAL 2 INPUT COUNT
000A" = 00 S20CHR: BYTE 0 +SERIAL 2 OUTPUT CHARACTER
oooB" 00 S2BR: «BYTE O ;SERIAL 2 BAUD RATE CODE
’ . .
ogocn : S2ISPH: sSERIAL 2 INPUT SEMAPHORE
oooQc" 0000 +WORD O ;SEMAPHORE COUNT
000E™ 000E" «eS2IH: WORD  ..S2IH ;SEMAPHORE P/D HEAD
0010"™  OQOQE™ «WORD  ..S2IH
?
;SERIAL 2 OUTPUT SEMAPHORE
oo12" 0000 S20SPH: WORD O ; SEMAPHORE COUNT
0014n oo1y4n «e320H: .WORD «+S20H ;SEMAPHORE P/D HEAD
0016" 0014n «WORD ««S20H "
’
+SERIAL 2 OUTPUT SEMAPHORE
0018"™ 0001 S2XSPH: .WORD 1 ;SEMAPHORE COUNT
001A" 001A" «+S2XH: .WORD «+S2XH ;SEMAPHORE P/D HEAD
001Cn» 001A" +«WORD e e S2XH
’
001E" 0010 S3IBSZ::,WORD 16 sSERIAL 3 INPUT BUFFER SIZE
0020" 0000 S3IBUF: .WORD 0 ;SERIAL 3 INPUT BUFFER ADDRESS
0g22" 0000 S3IPTR: .WORD 0 ;SERIAL 3 INPUT POINTER
oo24" 0000 S30PTR: .WORD 0 ;ySERIAL 3 OQUTPUT POINTER
0o26" 0000 S3ICNT: .WORD O ;ySERIAL 3 INPUT COUNT
0028" 00 S30CHR: .BYTE O +SERIAL 3 OUTPUT CHARACTER
oo29" 00 S3BR: «BYTE 0 ;SERIAL 3 BAUD RATE CODE
?
;SERIAL 3 INPUT SEMAPHORE
002A" 0000 S3ISPH: WORD 0 ; SEMAPHORE COUNT
ooac» oozcn ««S3IH: JWORD «+S3IH ;SEMAPHORE P/D HEAD
002E™ ooacn «WORD «.S3IH
’
;SERIAL 3 OUTPUT SEMAPHORE
oo3o" 0000 S30SPH: .WORD 0 ;SEMAPHORE COUNT
0o03a2" 0032" «+330H: .WORD «eS30H ;SEMAPHORE P/D HEAD

0034" Q032" - .WORD «eS30H -
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+SERIAL 3 OUTPUT SEMAPHORE

oo36" 0001 S3XSPH: .WORD 1 ; SEMAPHORE COUNT
oo38" 0038" +¢S33XH: .WORD «+«S3XH ;SEMAPHORE P/D HEAD
003aA" 0038" »WORD « e S3XH
1]
oo3cCc" 0010 SYIBSZ::,WORD 16 ;sSERIAL 4 INPUT BUFFER SIZE
003E"™ 0000 SY4IBUF: .WORD 0 +SERIAL 4 INPUT BUFFER ADDRESS
oouo" 0000 _ S4IPTR: .WORD 0 ;SERIAL 4 INPUT POINTER
ooyzn 0000 SUOPTR: .WORD 0 ;SERIAL 4 OUTPUT POINTER
oouyn 0000 SYICNT: .WORD 0 ;SERIAL 4 INPUT COUNT
oo4e" 00 S40CHR: .BYTE 0 ;SERIAL 4 OUTPUT CHARACTER
oourn 00 SUBR: «BYTE 0 ;SERIAL 4 BAUD RATE CODE
. ’
oougn S4ISPH: +SERIAL 4 INPUT SEMAPHORE
oougn 0000 +«WORD 0 sSEMAPHORE COUNT
oo4an OO4A" «sS4IH: .WORD »+S4IH ;SEMAPHORE P/D HEAD
ooucn 004A" +«WORD e e SUIH
’
;SERIAL 4 OUTPUT SEMAPHORE
OO4E" 0000 SUOSPH: .WORD 0 ;SEMAPHORE COUNT
ooso" ooso" +eSUOH: .WORD +sSUOH ;SEMAPHORE P/D HEAD
0os52" ooso0" ) +«WORD e o SUOH
?
;SERIAL 4 OUTPUT SEMAPHORE
oosyn 0001 : S4XSPH: ,WORD 1 ; SEMAPHORE COUNT
0os56" 0056" e+ SUXH: ,WORD «+S4XH ;SEMAPHORE P/D HEAD
0058" 0056" : .WORD ..S“XH
) ]
005A" 0010 S5IBSZ::.WORD 16 ;SERIAL 5 INPUT BUFFER SIZE
0os5C™ 0000 SSIBUF: .WORD 0 ;SERIAL 5 INPUT BUFFER ADDRESS
005E™ 0000 S5IPTR: .WORD 0 ;SERIAL 5 INPUT POINTER
oo60" 0000 S50PTR:. .WORD 0 +SERIAL 5 OUTPUT POINTER
oo62" 0000 SS5ICNT: .WORD 0 ;SERIAL 5 INPUT COUNT
oo64" 00 S50CHR: .BYTE 0 ;SERIAL 5 OUTPUT CHARACTER
oo6s" 00 S5BR: +BYTE 0 ySERIAL 5 BAUD RATE CODE
’ .
+SERIAL 5 INPUT SEMAPHORE
oo66" 0000 . SSISPH: ,WORD 0 ;SEMAPHORE COUNT
oo68" 0068" «eS5IH: .WORD «+S5IH ;SEMAPHORE P/D HEAD
006A™ oo68" «WORD ««S5IH
: ?
;SERIAL 5 OUTPUT SEMAPHORE
o0o06¢Cn 0000 S50SPH: .WORD 0 ;SEMAPHORE COUNT
006E" 006E" ««S50H: ,WORD »+S50H ;SEMAPHORE P/D HEAD
ooto" 006E"™ +«WORD ««S350H
!
A ;SERIAL 5 OUTPUT SEMAPHORE
ooT72" 0001 S5XSPH: .WORD 1 ;sSEMAPHORE COUNT
00T 4» 007 4" «eS5XH: .WORD «+S5XH ;SEMAPHORE P/D HEAD
oo76" ooT u" +«WORD ««S5XH

;
0000:04 ' .LOC «INIT.# ;LOCATE IN INITIALIZATION AREA

.
r
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0000:04
0002:04
0004:04
0006:04
0008:04
000A:04
000C:04
00QE:04
0010:04
0012:04
0014:04
0016:04
0018:04
001A:04
001C:04
Q01E:C4
0021:04
0024:04
0027 :04
002A:04
002D:04
0030:04
0033:04
0036:04
0039:04
003C:04
003F:04
0042:04
0045:04
0048:04
00uB:04
OQu4E: QU4
0051:04
0054:04
0057 :04
00SA:04

0000

0000!
0001
0003
0005
0006
0008!
0009
QCOB?

000D*
0011?
0014
0016
001A"
001D

3E03
D3E3
D3EB
D3F3
D3FB
3E03
D3EY4
D3EC
D3F4
D3FC
3E01
D3E1
D3EQ
D3F1
D3F9

24
cD
22
22
22
2A
CcD
22
22
22
2A
Ccb
22
22
22
2A
CD
22
22
22
9

78

gooon

.0000:05

oogz"
oooyn
ooo6"
001E™
0000:05
ooz0"
0022"
oo24r
oo3cn
0000:05
O03E"
oouQ"
oouzn
005A"
0000:05
ooscCn
Q005E™
oo6o"

D602
2808

3D

280E

3D

2814
181B

EDSB 0008"

2A

oooe™

1819
ED5B 0026"

2A

go24un

1810

NIT480:

STH80: :

.
’

eeST2:

«eST3:

tMVI

ouT
ouT
ouT
ouT
MVI
ouT
ouT
ouT
ouT
MVI
ouT
ouT
ouT
ouT
LHLD
CALL
SHLD
SHLD
SHLD
LHLD
CALL
SHLD
SHLD
SHLD
LHLD
CALL
SHLD
SHLD
SHLD
LHLD
CALL
SHLD
SHLD
SHLD
RET

.LoC

MOV
Sul
JRZ
DCR
JRZ
DCR
JRZ
JMPR

LDED
LHLD
JMPR
LDED
LHLD
JMPR

A,LCRCW
S2LCR
S3LCR
S4LCR
SS5LCR
A, MCRCW
S2MCR
S3MCR
SLMCR
S5MCR
A, IERCW
S2IER
S3IER
S4IER
S5IER
S2IBSZ
ALLOC#
S2IBUF
S2IPTR
S20PTR
S3IBSZ
ALLOC#
S3IBUF
S3IPTR
S30PTR
S4IBSZ
ALLOC#
S4IBUF
S4IPTR
S40PTR
S5IBSZ
ALLOC#
S5IBUF
S5IPTR
S50PTR

«PROG. #

A,B
2
.ST2

A
eeST3
A
s STY
«eST5

S2ICNT
S20PTR
«+ COM
S3ICNT
S30PTR
«+ COM

Page
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;GET LINE CONTROL REGISTER VALUE
;SET LINE CONTROL REGISTER 0
;SET LINE CONTROL REGISTER 1

;SET LINE CONTROL REGISTER 2
;SET LINE CONTROL REGISTER 3
+GET MODEM CONTROL REGISTER VALU!
;SET MODEM CONTROL REGISTER O
;SET MODEM CONTROL REGISTER 1
+SET MODEM CONTROL REGISTER 2
;SET MODEM CONTROL REGISTER 3
;yGET INT ENABLE REGISTER VALUE
sSET INT ENABLE REGISTER O

;SET INT ENABLE REGISTER 1

;SET INT ENABLE REG1STER 2

;SET INT ENABLE REGISTER 3

;GET SERIAL 2 INPUT BUFFER SIZE

; ALLOCATE PACKET FOR SERIAL BUFF!
;SAVE SERIAL 2 INPUT BUFFER- ADDR!
;SET SERIAL 2 INPUT POINTER

+SET SERIAL 2 OUTPUT POINTER
+GET SERIAL 3 INPUT BUFFER SIZE
;ALLOCATE PACKET FOR SERIAL BUFFt
+SAVE SERIAL 3 INPUT BUFFER ADDR!
;SET SERIAL 3 INPUT POINTER

;SET SERIAL 3 OUTPUT POINTER
;GET SERIAL 4 INPUT BUFFER SIZE

s ALLOCATE PACKET FOR SERIAL BUFFI
;SAVE SERIAL 4 INPUT BUFFER ADDRI
;SET SERIAL 4 INPUT POINTER

+SET SERIAL 4 OUTPUT POINTER
;GET SERIAL 5 INPUT BUFFER SIZE
s+ ALLOCATE PACKET FOR SERIAL BUFFt
+SAVE SERIAL 5 INPUT BUFFER ADDR!
;SET SERIAL 5 INPUT POINTER

sSET SERIAL 5 OUTPUT POINTER

; DONE

;LOCATE IN PROGRAM AREA

;GET CHANNEL NUMBER
: CHANNEL NUMBER=z2?

s IF SO, CONTINUE

s CHANNEL NUMBER=37?

;IF SO, CONTINUE

: CHANNEL NUMBER=U4?

;IF SO, CONTINUE

s CONTINUE

;GET SERIAL 2 INPUT BUFFER COUNT
iGET SERIAL 2 OUTPUT POINTER

; CONTINUE

;GET SERIAL 3 INPUT BUFFER COUNT
sGET SERIAL 3 OUTPUT POINTER

; CONTINUE
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001F'  EDSB 0044" ..ST4: LDED
0023' 24 0042" LHLD
0026' 1807 JMPR
0028' ED5B 0062" ««ST5: LDED
002C'  2A 0060" LHLD
002F' TA «.COM: MOV
0030' B3 ORA
0031'  C8 RZ
0032*  3EFF- MVI
0034 gz MOV
00351 9 RET
1]
0036'  CD 0000 IN480:: CALL
0039' BT ORA
003A'  201C JRNZ
003C* T8 MOV
003D' 21 00OC" LXI
0040' D602 SUI
oou2'  280F JRZ
0044 21 002A" LXI
0047' 3D DCR
0048' 2809, JRZ
004A' 21 0048 LXI
004D' 3D DCR
00LE' 2803 JRZ
0050' 21 0066" LXI
?
0053'  CD 0000:06 ..INC: CALL
0056'  18DE JMPR
0058t 78 «.SIN: MoV
0059' D602 SUI
005B' 2808 JRZ
005D' - 3D DCR
00SE'  282A JRZ
0060' 3D DCR
0061'  284C JRZ
0063'  186F JMPR
?
0065' F3 ..IN2: DI
0066 24 0008" LHLD
0069' 2B DCX
‘006A' 22 0008" SHLD
006D'  2A 0006" LHLD
0070' TE MOV
0071' 23 INX
0072' EB XCHG
0073' 2A 0002" LHLD
0076' ED4B 0000" LBCD
00TA' OB DCX
007B' 09 DAD
007C'  ED52 DSBC
00TE' 3004 JRNC
0080*  ED5B 0002" LDED
0084'  ED53 0006" «.NWA2: SDED

SUICNT
SU4OPTR
o+ COM
S5ICNT
S50PTR
A,D

E

A,OFFH
ST480
A

oo SIN
A,B

H,S2ISPH

2
e« INC

H,S3ISPH

A
..INC

H,SUISPH

A
««INC

H,S5ISPH

WAIT#
IN4BO
A,B

2

. IN2
A

.. IN3
A

.. INY
<. IN5

S2ICNT
H
S2ICNT
S20PTR
A M

H

S2IBUF
S52IBSZ
B
B
D
« o NWA2
S2IBUF
S20PTR

Page 5
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;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=0?
;IF SO, DONE

;ELSE, SET RETURN CODE=OFFH
+GET SERIAL INPUT CHARACTER

s DONE

:GET SERIAL STATUS
; CHARACTER AVAILABLE?
;IF S0, CONTINUE
;ELSE, GET CHANNEL NUMBER
;GET SERIAL 2 INPUT SEMAPHORE
; CHANNEL NUMBER=27?
;IF SO, CONTINUE
;GET SERIAL 3 INPUT SEMAPHORE
; CHANNEL NUMBER=3?
;IF SO, CONTINUE
;GET SERIAL 4 INPUT SEMAPHORE
; CHANNEL NUMBER=4?
:IF SO, CONTINUE
;GET SERIAL 5 INPUT SEMAPHORE

;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

;ELSE, 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

;CALC LAST INPUT BUFFER ADDRESS
;BUFFER WRAP-AROUND?

s IF NOT, CONTINUE

sGET SERIAL 2 INPUT BUFFER ADDRESS
;UPDATE SERIAL 2 OUTPUT POINTER
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0088 FB EI s ENABLE INTERRUPTS

0089' €9 RET ; DONE

; .
008A' F3 «.IN3: DI ;DISABLE INTERRUPTS
008B'  2A 0026" LHLD  S3ICNT ;GET SERIAL 3 INPUT COUNT
008E' 2B DCX H ;DECREMENT SERIAL 3 INPUT COUNT
008F' 22 0026" A SHLD  S3ICNT ;UPDATE SERIAL 3 INPUT COUNT
0092'  2A 0024" LHLD  S30PTR ;GET SERIAL 3 OUTPUT POINTER
0095' TE MOV A M ;GET CHARACTER FROM BUFFER
0096' 23 INX H ; INCREMENT SERIAL 3 OUTPUT POINTE
0097' EB : XCHG ;SERIAL 3 OUTPUT POINTER TO DE-RE
0098' 24 0020" LHLD  S3IBUF ;GET SERIAL 3 INPUT BUFFER ADDRES
009B'  ED4B O0O01E" LBCD  S3TBSZ ;GET SERIAL 3 INPUT BUFFER SIZE
009F' 0B DCX B ;DECREMENT INPUT BUFFER SIZE
0040° 0%52 o DAD B ;CALC LAST INPUT BUFFER ADDRESS
00A1' E DSBC D ;BUFFER WRAP-AROUND?
00A3' 3004 JRNC ..NWA3 ;IF NOT, CONTINUE -
00A5'  EDSB 0020" LDED  S3IBUF ;GET SERIAL 3 INPUT BUFFER ADDRES
00A9'  ED53 0024" . NWA3: SDED  S30PTR ;UPDATE SERIAL 3 OUTPUT POINTER
00AD' FB EI ;ENABLE INTERRUPTS
00AE'  C9 RET ; DONE ,

: ’

00AF'  F3 «.IN4: DI ;DISABLE INTERRUPTS
00BO'  2A 0044" LHLD  S4ICNT ;GET SERIAL 4 INPUT COUNT
00B3' 2B DCX H ;DECREMENT SERIAL 4 INPUT COUNT
00B4' 22 0044 SHLD  S4ICNT ;UPDATE SERIAL 4 INPUT COUNT
00B7' 24 0042" LHLD  S4OPTR ;GET SERIAL 4 OUTPUT POINTER
00BA' TE MOV AM ;GET CHARACTER FROM BUFFER
00BB' 23 - INX H ; INCREMENT SERIAL 4 OUTPUT POINTE
00BC' EB XCHG ;SERIAL 4 OUTPUT POINTER TO DE-RE
00BD'  2A O0O03E™ LHLD  S4IBUF ;GET SERIAL 4 INPUT BUFFER ADDRES
00CO'  ED4B 003C" LBCD  S4IBSZ ;GET SERIAL 4 INPUT BUFFER SIZE
00C4' 0B DCX B :DECREMENT INPUT BUFFER SIZE
00C5' 09 DAD B ;CALC LAST INPUT BUFFER ADDRESS
00C6'  ED52 DSBC D ;BUFFER WRAP-AROUND?
00C8' 3004 JRNC ..NWA4 ;IF NOT, CONTINUE
00CA'  EDSB 003E" LDED  S4IBUF ;GET SERIAL 4 INPUT BUFFER ADDRES
00CE'  ED53 0042" ..NWA4: SDED  SUOPTR ;UPDATE SERIAL 4 OUTPUT POINTER
00D2'  FB EI ;ENABLE INTERRUPTS™
0oD3' €9 RET ; DONE

’
00D4'  F3 «.INS: DI ;DISABLE INTERRUPTS
00D5'  2A 0062" LHLD  SSICNT ;GET SERIAL 5 INPUT COUNT
00D8* 2B DCX H ;DECREMENT SERIAL 5 INPUT COUNT
00D9' 22 0062" SHLD  SS5ICNT ;UPDATE SERIAL 5 INPUT COUNT
00DC'  2A 0060" LHLD  S50PTR ;GET SERIAL 5 OUTPUT POINTER
00DF' TE MOV AM ;GET CHARACTER FROM BUFFER
00EQ' 23 INX H ; INCREMENT SERIAL 5 OUTPUT POINTE
00E1'  EB XCHG ;SERIAL 5 OUTPUT POINTER TO DE-RE
00E2'  2A 005C" LHLD  SSIBUF ;GET SERIAL 5 INPUT BUFFER ADDRES
00E5'  ED4B 005A" LBCD  S5IBSZ ;GET SERIAL 5 INPUT BUFFER SIZE
00E9' OB DCX B ;DECREMENT INPUT BUFFER SIZE

OQEA! 09 DAD B ;CALC LAST INPUT BUFFER ADDRESS
00EB? ED52 DSBC D ;BUFFER WRAP-AROUND?
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OOED' 3004 JRNC . NWAS ;IF NOT, CONTINUE
OOEF! ED5B 005C" LDED S5IBUF ;GET SERIAL 5 INPUT BUFFER ADDRESS
0OF3* ED53 0060" «+NWA5: SDED SS50PTR ;UPDATE SERIAL 5 OUTPUT POINTER
OO0FT! FB EI ; ENABLE INTERRUPTS
O0F8! c9 RET s DONE

?
00F9" D602 OUTH480::SUI 2 ; CHANNEL NUMBER=2?
OOFB' 2808 - JRZ «+«0UT2 ;IF S0, CONTINUE
OOFD* 3D DCR A ; CHANNEL NUMBER=37
OOFE' 2823 JRZ ++0UT3 ;IF SO, CONTINUE
0100 3D DCR A ; CHANNEL NUMBER=4?
0101 283E JRZ ««0UTY4 ;IF SO, CONTINUE
0103 185A. JMPR ««0UTS ;ELSE, CONTINUE

?
0105 21 0018" «o0UT2: LXI H,S2XSPH ;GET SERIAL 2 OUT SEMAPHORE
0108! ES PUSH H ;SAVE SERIAL 2 OUT SEMAPHORE
0109*  CD 0000:06 CALL WAIT# ;WAIT ON MUTUAL EXCLUSION
o1ocCt 21 000aA" LXI H,S20CHR ;GET 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# ;CREATE POLL ROUTINE
0116 CD 0181! CALL S20PR ;EXECUTE POLL ROUTINE
0119! 21 00127 LXI H,S20SPH ;GET SERIAL 2 OUT SEMAPHORE
o11cCt CD 0000:06 CALL WAIT# ;DISPATCH IF NECESSARY
011F! E1 POP H ;GET MUTUTAL EXCLUSION SEMAPHORE
0120 C3 0000:08 " JMP SIGNAL# ;SIGNAL PROCESS AS READY

’
0123! 21 0036" «+0UT3: LXI H,S3XSPH ;GET SERIAL 3 OUT SEMAPHORE
0126! E5 PUSH H +SAVE SERIAL 3 OUT SEMAPHORE
0127 CD 0000:06 CALL WAIT# ;WAIT ON MUTUAL EXCLUSION
0124 21 0028" LXI H,S30CHR ;GET SERIAL 3 OUTPUT CHARACTER
012D! 71 MOV M, C ;SAVE OUTPUT CHARACTER
012E"' 11 0143 ' LXI D,S30POL ;GET SERIAL 3 OUT POLL ROUTINE
0131 CD 0000:07 CALL LNKPOL# ;CREATE POLL ROUTINE
0134 CD O1AT! CALL S30PR ;EXECUTE POLL ROUTINE :
0137! 21 0030" LXI H,S30SPH ;GET SERIAL 3 OUT SEMAPHORE
0134Ar CD 0000:06 CALL WAIT# ;DISPATCH IF NECESSARY
013D E1 POP H yGET MUTUTAL EXCLUSION SEMAPHORE
013E? C3 0000:08 JMP SIGNAL# ;SIGNAL PROCESS AS READY

’ .
0141 21 0054" s OUT4: LXI H,S4XSPH ;GET SERIAL 4 OUT SEMAPHORE
o144y E5 PUSH H ;SAVE SERIAL 4 OUT SEMAPHORE
0145 CD 0000:06 CALL WAIT# ;WAIT ON MUTUAL EXCLUSION
0148! 21 0046" LXI H,S40CHR ;GET SERIAL 4 OUTPUT CHARACTER
014B! T1 MOV M,C ;SAVE OUTPUT CHARACTER
o14c¢C? 11 01C9! LXI D,S40POL ;GET SERIAL 4 OUT POLL ROUTINE
O14F! CD 0000:07 . CALL LNKPOL# ;CREATE POLL ROUTINE
0152! CD 01CD! CALL S40PR ;EXECUTE POLL ROUTINE
0155 21 OO04E™" LXI H,S40SPH ;GET SERIAL 4 OUT SEMAPHORE
0158 CD 0000:06 CALL WAIT# ;DISPATCH IF NECESSARY
015B! E1 POP H ;GET MUTUTAL EXCLUSION SEMAPHORE
015C? C3 0000:08 JMP SIGNAL# ;SIGNAL PROCESS AS READY

015F! 21 o072" :.OUTS: LXI H,S5XSPH ;GET SERIAL 5 OUT SEMAPHORE
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o162 ES PUSH H ;SAVE SERIAL 5 OUT SEMAPHORE

0163*  CD 0000:06 CALL  WAIT# ;WAIT ON MUTUAL EXCLUSION
0166t 21 0064" LXI H,S50CHR ;GET SERIAL 5 OUTPUT CHARACTER
0169' 71 MOV M,C ;SAVE OUTPUT CHARACTER
016A' 11 O1EF' LXI D,S50POL ;GET SERIAL 5 OUT POLL ROUTINE
016D'  CD 0000:07 CALL  LNKPOL# ;CREATE POLL ROUTINE
0170'  CD O1F3! CALL  S50PR  ;EXECUTE POLL ROUTINE
0173' 21 006C" LXI H,S50SPH ;GET SERIAL 5 OUT SEMAPHORE
0176' CD 0000:06 CALL  WAIT# ;DISPATCH IF NECESSARY
0179  E1 POP H ;GET MUTUTAL EXCLUSION SEMAPHORE
017A*  C3 0000:08 JMP SIGNAL# ;SIGNAL PROCESS AS READY

1
017D" S20POL: ;SERIAL 2 OUTPJUT PO'.L ROUTINE
017D' 0000 JWORD O ;SUCCESSOR LINK POINTER
017TF' 0000 JWORD 0 ; PREDECESSOR LINK POINTER

, .
0181'  DBE5S S20PR: 1IN S2LSR  ;GET SERIAL 2 LINE STATUS REGISTE
0183' CB6F BIT TBE,A  ;TRANSMIT BUFFER EMPTY?
0185+ 8 RZ ;IF NOT, DONE
0186' 21 00OB" LXI H,S2BR ;ELSE, GET SERIAL 2 BAUD RATE COD
0189'  CB76 BIT 6,M ;CLEAR TO SEND HANDSHAKING?
018B' 2805 JRZ «.NCTS ;IF NOT, CONTINUE
018D'  DBE6 IN S2MSR  ;GET SERIAL 2 MODEM STATUS REGIST
018F'  CB6T BIT CTS,A = ;CLEAR TO SEND STATUS TRUE?
0191'  C8 RZ ;IF NOT, DONE
0192'  3A 000A" «.NCTS: LDA S20CHR ;GET SERIAL 2 OUTPUT CHARACTER
0195'  D3EO ouT S2DATA ;OUTPUT CHARACTER
0197' 21 017D' LXI H,S20POL ;GET SERIAL 2 OUT POLL ROUTINE
019A'  CD 0000:09 CALL  UNLINK# ;UNLINK POLL ROUTINE
019D* 21 0012" LXI H,S20SPH ;GET SERIAL 2 OUT SEMAPHORE
01A0' C3 0000:08 JMP SIGNAL# ;SIGNAL PROCESS AS READY

3
01A3" S30POL: ;SERIAL 3 OUTPUT POLL ROUTINE
01A3' 0000 .WORD 0 ;SUCCESSOR LINK POINTER
01A5* 0000 JWORD 0 ; PREDECESSOR LINK POINTER

’
01A7'  DBED S30PR: 1IN S3LSR  ;GET SERIAL 3 LINE STATUS REGISTE
01A9'  CB6F BIT TBE,A  ;TRANSMIT BUFFER EMPTY?
01AB' C8 RZ ;IF NOT, DONE
01AC' 21 0029" LXI H,S3BR ;ELSE, GET SERIAL 3 BAUD RATE COD
01AF'  CBT6 BIT 6,M ;CLEAR TO SEND HANDSHAKING?
01B1' 2805 JRZ «.NCTS ;IF NOT, CONTINUE
01B3'  DBEE IN S3MSR  ;GET SERIAL 3 MODEM STATUS REGIST
01BS5'  CB6T BIT cTS,A  ;CLEAR TO SEND STATUS TRUE?
01BT' C8 . RZ ;IF NOT, DONE
01B8'  3A 0028" «.NCTS: LDA S30CHR ;GET SERIAL 3 OUTPUT CHARACTER
01BB*  D3E8 ouT S3DATA ;OUTPUT CHARACTER
01BD' 21 01A3! LXI H,S30POL ;GET SERIAL 3 OUT POLL ROUTINE
01C0'  CD 0000:09 CALL UNLINK# ;UNLINK POLL ROUTINE
01C3' 21 0030" LXI H,S30SPH ;GET SERIAL 3 OUT SEMAPHORE
01C6'  C3 0000:08 JMP SIGNAL# ;SIGNAL PROCESS AS READY

9
01C9 ! S4OPOL: ;SERIAL 4 OUTPUT POLL ROUTINE

01C9! 0000 «WORD 0 ;SUCCESSOR LINK POINTER
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01CB' 0000 .WORD
9
01CD'  DBF5 S4OPR: IN
01CF'  CB6F BIT
01D1' C8 RZ
01D2* 21 Q47" LXI
01D5'  CB76 BIT
01D7' 2805 JRZ
01D9'  DBF6 IN
01DB!  CB67 BIT
01DD* C8 . RZ
01DE*  3A GOu46" «.NCTS: LDA
01E1'  D3F0 oUT
01E3' 21 01C9' LXI
01E6'  CD 0000:09 CALL
01E9' 21 OO4E" LXI
01EC'  C3 0000:08 JMP
?
O1EF* S50POL:
01EF' 0000 WORD
01F1* 0000 .WORD
1
01F3'  DBFD S50PR: 1IN
01F5'  CB6F BIT
01F7'  C8 RZ
01F8' 21 0065" LXI
O1FB'  CB76 BIT
01FD' 2805 JRZ
01FF'  DBFE IN
0201'  CB6T BIT
0203'  C8 RZ -
0204' 34 0064" ..NCTS: LDA
0207'  D3F8 oUT
0209' 21 O1EF' LXI
020C'  CD 0000:09 CALL
020F' 21 006C" LXI
0212' €3 0000:08 JMP
9
0215'  CD 0222° ISRU80::CALL
0218' CD 0276' - CALL
021B'  CD 02CA! CALL
021E'  CD 0319 CALL
0221' €9 RET
?
0222'  DBE5 «eS2I: IN
0224'  CBA4T BIT
0226'  C8 RZ
0227*  DBEO IN
0229' 21 000B" LXI
022C'  CB6E BIT
022E'  CO RNZ
022F'  4F MOV
0230'  CBTE BIT
0232' 2814 JRZ

0 ; PREDECESSOR LINK POINTER
S4LSR sGET SERIAL 4 LINE STATUS REGISTER
TBE, A ; TRANSMIT BUFFER EMPTY?
; IF NOT, DONE
H,S4BR ;ELSE, GET SERIAL 4 BAUD RATE CODE

6,M ;CLEAR TO SEND HANDSHAKING?

«oNCTS ;IF NOT, CONTINUE
S4MSR ;yGET SERIAL 4 MODEM STATUS REGISTE
CTS, A ;CLEAR TO SEND STATUS TRUE?

3 IF NOT, DONE
S4OCHR ;GET SERIAL 4 OUTPUT CHARACTER
SUDATA ;OUTPUT CHARACTER
H,S40POL ;GET SERIAL 4 OUT POLL ROUTINE

UNLINK# ;UNLINK POLL ROUTINE
H,S40SPH ;GET SERIAL 4 OUT SEMAPHORE
SIGNAL# ;SIGNAL PROCESS AS READY

;SERIAL 5 OUTPUT POLL ROUTINE

(VN ;SUCCESSOR LINK POINTER
0 ; PREDECESSOR LINK POINTER
S5LSR ;+GET SERIAL 5 LINE STATUS REGISTER
TBE, A s TRANSMIT BUFFER EMPTY?

s IF NOT, DONE )
H,S5BR ;ELSE, GET SERIAL 5 BAUD RATE CODE

6,M ;CLEAR TO SEND HANDSHAKING?

««NCTS ;IF NOT, CONTINUE-
SSMSR ;GET SERIAL 5 MODEM STATUS REGISTE
CTS,A ; CLEAR TO SEND STATUS TRUE?

; IF NOT, DONE
S50CHR ;GET SERIAL 5 OUTPUT CHARACTER
S5DATA ;OUTPUT CHARACTER
H,S50POL ;GET SERIAL 5 OQUT POLL ROUTINE

UNLINK# ;UNLINK POLL ROUTINE
H,S50SPH ;GET SERIAL 5 OUT SEMAPHORE
SIGNAL# ;SIGNAL PROCESS AS READY

0eS21 ;CHECK FOR SERIAL 2 INPUT
eeS31 ;CHECK FOR SERIAL 3 INPUT
eeSHI ;CHECK FOR SERIAL &4 INPUT
eeS51 ;CHECK FOR SERIAL 5 INPUT
;s DONE
S2LSR ;GET SERIAL 2 STATUS
RDA, A ;CHARACTER AVAILABLE
;IF NOT, DONE
S2DATA ;ELSE, GET SERIAL 2 DATA CHARACTER
H,S2BR ;GET SERIAL 2 BAUD RATE CODE
5,M ; INHIBIT INPUT FLAG SET?
; IF SO, DONE
C,A ;SERIAL 2 DATA CHARACTER TO C-REG
“T,M sATTENTION DETECTION FLAG SET?
««NAD2 ;IF NOT, CONTINUE
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0234
0236
0239
023A°
0a23C’
023F!
0242
0245°
0248
024B!
024F"
0250
0251
0253
0254!
0258"
025B!
0a2s5cC!
025D
025E"
0261
0262
0266
0267
0269
026B!
026F!
0273!

0276
0278
02TA'
027B!
027D
0280
0282
0283
0284
0286
0288
028A!
028D!
028E*
0290
0293°
0296
0299
029C!
029F"
02A3!
02A4
02A5!
02AT7!
0248

CBB9

3A 0000:04A
B9

200C

24 0004"
22 0006™
21 0000

22 0008"
2A 0o00O"
ED5B 0008"
13

BT
EDS52

DO

ED53 0008"
2A 0004»
71

23

EB

2A 0000O"

2B

ED4B 0002"
09

EDS2

3004

EDSB 0002"
ED53 0004"
C3 036D

DBED

cBut

c8

DBES

21 0029"
CB6E

Co

4F

CBTE

2814

CBB9

3A 0000:0A
B9

200C

2A 0022"
22 0024"
21 0000

22 0026"
2A 001E™
EDSB 0026"

ED53 0026"

««NAD2:

« s NWA2:

]
003313

«e«NAD3:

RES
LDA
CMP
JRNZ
LHLD
SHLD
LXI
SHLD
LHLD
LDED
INX
ORA
DSBC
RNC
SDED
LHLD
Mov
INX
XCHG
LHLD
DCX
LBCD
DAD
DSBC
JRNC
LDED
SDED
JMP

IN
BIT
RZ
IN
LXI
BIT
RNZ
MOV
BIT
JRZ
RES
LDA
CMP
JRNZ
LHLD
SHLD
LXI
SHLD
LHLD
LDED
INX
ORA
DSBC

SDED

7,C
ATNCHR#
c
««NAD2
S2IPTR
S20PTR
H,O )
S2ICNT
S21IBSZ
S2ICNT
D

A

D

S2ICNT
S2IPTR
M,C

H

S2IBSZ
H
S2IBUF
B

D

« o NWA2
S2IBUF
S2IPTR
P ¢

S3LSR
RDA, A

S3DATA
H,S3BR
5,M

C,A

M
NAD3
c
NCHR#

’
’
*
’

T

QAr~le =

««NAD3
S3IPTR
S30PTR
H,0
S3ICNT
S3IBSZ
S3ICNT
D

A

D

S3ICNT

;STRIP SIGN BIT ON INPUT CHARACTE
;GET ATTENTION CHARACTER

; CHARACTER=ATTENTION CHARACTER?

3 IF NOT, CONTINUE

;ELSE, GET SERIAL 2 INPUT POINTE}
sRESET SERIAL 2 OUTPUT POINTER

;SET SERIAL 2 INPUT COUNT=0
;GET SERIAL 2 INPUT BUFFER SIZE
;GET SERIAL 2 INPUT COUNT

s INCREMENT SERIAL 2 INPUT COUNT
; CLEAR CARRY FLAG

;ySERIAL 2 INPUT BUFFER FULL?

;I SO, DONE

;ELSE, UPDATE SERIAL 2 INPUT COUN
;GET SERIAL 2 INPUT POINTER
;STORE INPUT CHARACTER IN BUFFER
; INCREMENT INPUT POINTER

; INPUT BUFFER POINTER TO DE-REG
;GET SERIAL 2 INPUT BUFFER SIZE
;DECREMENT INPUT BUFFER SIZE

;GET SERIAL 2 INPUT BUFFER ADDRES
;CALC LAST INPUT BUFFER ADDRESS

; BUFFER WRAP-AROUND?

; IF NOT, CONTINUE

;GET SERIAL 2 INPUT BUFFER ADDRES
;UPDATE SERIAL 2 INPUT POINTER

; CONTINUE

;GET SERIAL 3 STATUS

; CHARACTER AVAILABLE

; IF NOT, DONE

;ELSE, GET SERIAL 3 DATA CHARACTE
;GET SERIAL 3 BAUD RATE CODE

s INHIBIT INPUT FLAG SET?

; IF SO, DONE

;SERIAL 3 DATA CHARACTER TO C-REC
sATTENTION DETECTION FLAG SET?
;IF NOT, CONTINUE

;STRIP SIGN BIT ON INPUT CHARACTE
;GET ATTENTION CHARACTER

; CHARACTER=ATTENTION CHARACTER?
;IF NOT, CONTINUE

;ELSE, GET SERIAL 3 INPUT POINTER
;RESET SERIAL 3 OUTPUT POINTER

+SET SERIAL 3 INPUT COUNT=0

;GET SERIAL 3 INPUT BUFFER SIZE
;GET SERIAL 3 INPUT COUNT

; INCREMENT SERIAL 3 INPUT COUNT
;CLEAR CARRY FLAG

;SERIAL 3 INPUT BUFFER FULL?

; IF SO, DONE

;ELSE, UPDATE SERIAL 3 INPUT COU)
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02AC!
02AF!
02B0!
02B1!
02B2*
02B5?
02B6!
02BA*
02BB!
02BD*
02BF!
02C3!
o2CT!

02CA?
g2Ccc:
02CE!
02CF!
02D1
02Dy
02D6
0207 !
02D8!
02DA?
02DC!
02DE!
02E1"
02E2!
02E4!
02ET!
02EA!
Q2ED!
02F0!
02F3"
Q2F7'!
02F8!
02F9!
02FB!
Q2FC!
0300!
0303
0304¢
0305°
0306"
0304
030B!

030D -

030F!
0313
0317

0319
031B!
031D!

2A 0022"
71

23

EB

2A OO01E™
2B

ED4B 0020"
09 -
ED52

3004

EDSB 0020"
ED53 0022"
C3 036D

oo NWA3:

?
DBFS eeSHUI:
CB4T
c8
DBFO
21 004"
CB6E
co
4F
CBTE
2814
CBB9
3A 0000:0A
B9 -
200C
2A 0040"
22 oo0u2n
21 0000
22 004urn
2A 003C™
ED5B 0044n
13
BT
ED52
DO
ED53 oouun
2A 0040"
71
23
2B
ED4B OO3E"™
09
ED52
3004
EDS5B OQO3E"
ED53 0040"
1854

« o« NADY:

) oo NWAY:

DBFD ».S51:
CBY4T

c8

LHLD
MOV
INX
XCHG
LRHLD
DCX
LBCD
DAD
DSBC
JRNC
LDED
SDED
JMP

IN
BIT
RZ
IN
LXI
BIT
RNZ
MOV
BIT
JRZ
RES
LDA
CMP
JRNZ
LHLD
SHLD
LXI
SHLD
LHLD
LDED
INX
ORA
DSBC
RNC
SDED
LHLD
MOV
INX
DCX
LBCD
DAD
DSBC
JRNC
LDED
SDED
JMPR

IN
BIT
RZ

Ar—Ne¢

S3IPTR
M,C
H

S31IBSZ
H
S3IBUF
B

D

oo NWA3
S3IBUF
S3IPTR
C.x

S4LSR
RDA, A

SUDATA
H, S4BR
5,M

C,A
WM
+«NADY
,C
TNCHR#

««NADY
S4IPTR
S40PTR
H,0
SYICNT
S4IBSZ
SYUICNT
D

A
D

SUICNT
S4IPTR
M, C

H

H
S4IBUF
B

D

.o NWAY
S4IBUF
S4IPTR
oo X

S5LSR
RDA, A

;GET SERIAL 3 INPUT POINTER

;STORE INPUT CHARACTER IN BUFFER

; INCREMENT INPUT POINTER

3 INPUT BUFFER POINTER TO DE-REG
;GET SERIAL 3 INPUT BUFFER SIZE

; DECREMENT INPUT BUFFER SIZE

;GET SERIAL 3 INPUT BUFFER ADDRESS
; CALC LAST INPUT BUFFER ADDRESS
;BUFFER WRAP-AROUND?

; IF NOT, CONTINUE

;GET SERIAL 3 INPUT BUFFER ADDRESS
;UPDATE SERIAL 3 INPUT POINTER

; CONTINUE

;GET SERIAL 4 STATUS

; CHARACTER AVAILABLE

;IF NOT, DONE

;ELSE, GET SERIAL 4 DATA CHARACTER
;GET SERIAL 4 BAUD RATE CODE

; INHIBIT INPUT FLAG SET?

;IF SO, DONE .
;SERIAL 4 DATA CHARACTER TO C-REG
;ATTENTION DETECTION FLAG SET?

; IF NOT, CONTINUE

ySTRIP 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=0

;GET SERIAL 4 INPUT BUFFER SIZE
;GET SERIAL 4 INPUT COUNT

; INCREMENT SERIAL 4 INPUT COUNT
;CLEAR CARRY FLAG

;SERIAL 4 INPUT BUFFER FULL?

;IF SO, DONE

;ELSE, UPDATE SERIAL 4 INPUT COUNT
;GET SERIAL 4 INPUT POINTER

;STORE INPUT CHARACTER IN BUFFER

; INCREMENT INPUT POINTER

; DECREMENT INPUT BUFFER SIZE

;GET SERIAL 4 INPUT BUFFER ADDRESS
;CALC LAST INPUT BUFFER ADDRESS
;BUFFER WRAP-AROUND?

;IF NOT, CONTINUE

:GET SERIAL 4 INPUT BUFFER ADDRESS
;UPDATE SERIAL 4 INPUT POINTER

; CONTINUE

;GET SERIAL 5 STATUS
; CHARACTER AVAILABLE
;IF NOT, DONE
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031E'  DBF8 IN
0320' 21 0065" LXI
0323t  CB6E BIT
0325' ¢O RNZ
0326'  UF MOV
0327'  CBTE BIT
0329+ 2814 JRZ
032B'  CBB9 RES
032D' 34 0000:0A LDA
0330' B9 CMP
0331*  200C JRNZ
0333'  2A 0O5E" LHLD
0336 22 000" SHLD
-0339' 21 0000 LXI
033C' 22 0062" SHLD
033F' 24 005A" ..NAD5: LHLD
0342' EDSB 0062" LDED
0336' ;? INX
03471 ORA
0348' ° ED52 DSBC
0344' - DO _RNC
034B'  ED53 0062" SDED
034F'  2A OO5E" LHLD
0352' T1 MOV
0353' 23 INX
03541  EB XCHG
03551  2A 005A" LHLD
0358' 2B DCX
0359t  ED4B 005C" LECD
035D' 09 DAD
035E'  ED52 DSBC
0360' 3004 JRNC
0362' ED5B 005C" LDED
03661  EDS3 00SE™  ..NWAS: SDED
36A! 21 00 LXI
036D TE 1.X: MOV
036E' BT ORA
036F'  C8 RZ
0370' C3 0000:08 JIMP
?
0373' D 0000:03 SBR4SO: : CALL
0376 7 MOV
0377' D602 SUI
0379' F5 PUSH
037A! C5 PUSH
037B' 87 ADD
037C' 87 ADD
037D 87 ADD
037E'  F6E3 ORI
0380 ufF MOV
0381 3E83 MVI
0383 ED79 OUTP
03851 QoD DCR

S5DATA ;ELSE, GET SERIAL 5 DATA CHARACTE
H,S5BR ;GET SERIAL 5 BAUD RATE CODE
5,M s INHIBIT INPUT FLAG SET?

; IF SO, DONE
C,A ;SERIAL 5 DATA CHARACTER TO C-REG
ToM ;ATTENTION DETECTION FLAG SET? "
..NAD5 ;IF NOT, CONTINUE
7,C ;STRIP SIGN BIT ON INPUT CHARACTE
ATNCHR# ;GET ATTENTION CHARACTER
c ; CHARACTER=ATTENTION CHARACTER?
..NAD5 ;IF NOT, CONTINUE
SS5IPTR ;ELSE, GET SERIAL 5 INPUT POINTER
S50PTR ;RESET SERIAL 5 OUTPUT POINTER
H,0
SS5ICNT ;SET SERIAL 5§ INPUT COUNT=0
S5IBSZ ;GET SERIAL 5 INPUT BUFFER SIZE
SSICNT ;GET SERIAL 5 INPUT COUNT
D ; INCREMENT SERIAL 5 INPUT COUNT
A ;CLEAR CARRY FLAG
D ;SERIAL 5 INPUT BUFFER FULL?

; IF SO, DONE
SS5ICNT ;ELSE, UPDATE SERIAL 5 INPUT COUN
S5IPTR ;GET SERIAL 5 INPUT POINTER
M, C ;STORE INPUT CHARACTER IN BUFFER

H ; INCREMENT INPUT POINTER
; INPUT BUFFER POINTER TO DE-REG

S5IBSZ ;GET SERIAL 5 INPUT BUFFER SIZE

H s DECREMENT INPUT BUFFER SIZE
SSIBUF ;GET SERIAL 5 INPUT BUFFER ADDRES
B ;CALC LAST INPUT BUFFER ADDRESS

D ;BUFFER WRAP-AROUND?

..NWAS5 ;IF NOT, CONTINUE

SS5IBUF ;GET SERIAL 5 INPUT BUFFER ADDRES
SS5IPTR ;UPDATE SERIAL 5 INPUT POINTER

H,S5ISPH ;GET SERIAL 5 INPUT SEMAPHORE

A,M sGET SEMAPHORE COUNT
A ;SEMAPHORE COUNT=02
;IF SO, DONE

SIGNAL# ;ELSE, SIGNAL PROCESS AS READY
GETBTV# ;GET BAUD RATE TIMER VALUE

A,B ;GET CHANNEL NUMBER

2 s REMOVE CHANNEL NUMBER BIAS

PSwW ;SAVE CHANNEL NUMBER

B ;SAVE BAUD RATE CODE

A ;X2

A ; X2=X4

A ; X2=X8

IOBASE+3 ;CALC LINE CONTROL REGISTER
C,A ;LINE CONTROL REGISTER TO C-REG
A,LCRCW!80H ;GET DIVISOR LATCH ACCESS BI
A ;SELECT DIVISOR LATCH

C ;CALC DATA REGISTER
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0386 oD DCR c
0387! 0D DCR c
0388 ED59 OuUTP E ;OUTPUT LSB OF TIMER VALUE
038A! 0C INR c ;CALC DATA REGISTER+1
038B! ED51 OuTP D ;sOUTPUT MSB OF TIMER VALUE
8%%2: gg - INR c ;CALC LINE CONTROL REGISTER
INR c

038F! 3E03 MVI A,LCRCW ;GET LINE CONTROL REGISTER VALUE
0391 EDT9 OUTP A s DE~-SELECT DIVISOR LATCH
0393 C1 POP B ;yRESTORE BAUD RATE CODE
0394 F1 POP PSW ;RESTORE CHANNEL NUMBER
0395! 2808 JRZ «+«SBR2 ;IF CHANNEL NUMEER=2, CONTINUE
0397 3D DCR A ; CHANNEL NUMBER=37
0398 2804 JRZ «+«SBR3 ;IF SO, CONTINUE
039A" 3D DCR A ; CHANNEL NUMBER=4?
039B! 280C JRZ ..SBR4 ;IF SO, CONTINUE
039D! 180F JMPR ««SBR5 ;;ELSE, CONTINUE

?
039F" 79 «sSBR2: MOV A,C ;+GET SERIAL 2 BAUD RATE CODE
03A0! 32 oooB" STA S2BR ;SET SERIAL 2 BAUD RATE CODE
03A3! c9 RET s DONE

’
03A4: 79 +2SBR3: MOV A,C ;GET SERIAL 3 BAUD RATE CODE
0345 32 0029" STA S3BR +SET SERIAL 3 BAUD RATE CODE
03A8* c9 RET ; DONE

: .
0349° 79 ««SBRY4: MOV A,C ;GET SERIAL 4 BAUD RATE CODE
03AA! 32 oo47" STA S4BR ;SET SERIAL 4 BAUD RATE CODE
03AD! (0°) RET ; DONE

r
03AE! 79 ««SBRS: MOV A,C ;GET SERIAL 5 BAUD RATE CODE
03AF! 32 0065" STA S5BR ;SET SERIAL 5 BAUD RATE CODE
03B2! c9 RET ;s DONE

’
03B3! D602 RBR480::SUI 2 ; CHANNEL NUMBER=27?
03B5" 2808 JRZ ..RBR2 ;IF SO, CONTINUE
03B7! D DCR A ; CHANNEL NUMBER=37
03B8! 2809 JRZ ..RBR3 ;IF SO, CONTINUE
03BA! 3D DCR A ; CHANNEL NUMBER=4?
03BB' 280A JRZ ..RBR4 ;IF SO, CONTINUE
03BD® 180C JMPR ..RBR5 ;;ELSE, CONTINUE

?
O3BF! 3A 000B" «+«RBR2: LDA S2BR sGET SERIAL 2 BAUD RATE CODE
03Ca2! c9 RET ; DONE

?
03C3:! 3A 0029" ««RBR3: LDA S3BR +GET SERIAL 3 BAUD RATE CODE
03C6! C9 RET ; DONE

H
03C7! 3A 0047" «+«RBR4: LDA S4BR ;GET SERIAL 4 BAUD RATE CODE
03CA! C9 RET ; DONE

?
03CB! 3A 0065" +««RBRS5: LDA S5BR ;GET SERIAL 5 BAUD RATE CODE

03CE! C9 RET s DONE
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03CF' 178 SMC480: : MOV A,B ;GET CHANNEL NUMBER
03D0' D602 SuI 2 ;REMOVE CHANNEL NUMBER BIAS
03D2' 87 ADD A ;X2
03Dp3* 87 ADD A ;X2=X4
03D4' 87 ADD A :X2=X8 .
03D5'  F6EH4 ORI IOBASE+4 ;CALC MODEM CONTROL REGISTER
03D7' &F MOV C,A ;MODEM CONTROL REGISTER TO C-REG
03D8' 79 MOV A,C ;GET REQUESTED MODEM CONTROLS
03D9' OF RRC ;SHIFT MODEM CONTROLS INTO BITS 6/
03DA'  OF RRC
03DB*  EDT9 OUTP A ;OUTPUT MODEM CONTROLS
03DD' €9 RET : DONE

9
03uE' 78 RMCH480: : MOV A,B ;GET CHANNEL NUMBER
03DF' D602 SUI 2 ;REMOVE CHANNEL NUMBER BIAS
03E1* 87 ADD A ;X2
03E2' 87 ADD A ;X2=X4
03E3* 87 ADD A :X2=X8
03E4' . F6E6 ORI IOBASE+6 ;CALC MODEM STATUS REGISTER
03E6'  A4F MOV C,A ;MODEM STATUS REGISTER TO C-REG
03E7T'  EDS0 INP D ;GET MODEM STATUS REGISTER
03E9'  AF XRA. A ;s PRESET RETURN CODE=0
03EA'  CB62 BIT 4,D ;CLEAR TO SEND BIT SET?
03EC' 2802 JRZ +.NCTS ;IF NOT, CONTINUE
03EE'  CBFF SET 7,4 {ELSE, SET CLEAR TO SEND BIT
03F0'  CB6A «.NCTS: BIT 5,D ;DATA SET READY BIT SET?
03F2' 2802 JRZ ..NDSR ;IF NOT, CONTINUE
03F4'  CBFT7 SET 6,4 ;ELSE, SET DATA SET READY BIT
03F6'  CBTA «.NDSR: BIT 7,D ;DATA CARRIER DETECT BIT SET?
03F8' 2802 JRZ «.NDCD ;IF NOT, CONTINUE
03FA'  CBEF SET 5,A  ;ELSE, SET DATA CARRIER DETECT BII
03FC'  CBT2 ..NDCD: BIT 6,D ;RING INDICATOR BIT SET?
03FE' C8 RZ :IF NOT, DONE :
03FF'  CBETJ SET 4,A ;ELSE, SET RING INDICATOR BIT
0401t €9 RET ; DONE

’
-END
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0600
0400
02BA
023B
0200
0100
0080
0040
002B
0026
0020
0015
0010
000B
0008
0004

5000
003C

0000

0000*
0002!
ooour
0006
0008?
OO00A?
0oocC!
000E"
o0o10!
oo1z2!
00141

0600
0400
02BA

. 023B

0200
0100
0080
0040
0028
0026
0020

IDENT

WO @ WO e We W We Ve W W WE WE W WO WS Ve W WO W

« INSERT

]

BR50
BR75
BR110
BR1345
BR150
BR300
BR600
BR1200
BR1800
BR2000
BR2400
BR3600
BR4800
BRT7200
BR9600
BR192K

RTCCNT
TICSEC

!

BRTBL::

s
*
]
*  boards,
]
]
*

AUTHORS: RONALD E.

MICHA

BRT442
DREQUATE

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

RTC442 modules.

This module contains the table of baud-rate divi-
sor values used by the IMS 442 and IMS 480 I/O0
It is used by the SPDu442, SER480, and

1222222222222 2222 2222222222222 2222222222222 22X 2X 222222

COPYRIGHT (C) 1982 BY SOFTWARE 2000, INC.
RALKES

EL D. BUSCH

VERSION: EXAMPLE2

«PROG. #

BRSO
BRT5
BR110
BR1345
BR150
BR300
BR600
BR1200
BR1800
BR2000
BR2400

s MODULE ID
;yDRIVER 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
19600 BAUD TIMER VALUE
;19200 BAUD TIMER VALUE

sRTC COUNT (1/60 SECOND TICK)
:RTC TICKS PER SECOND

;LOCATE IN PROGRAM AREA

;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

RN R R AR R R R RN AR NN R AR NN RN R RN RSN R BN RRNRB RS
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0016*

0018°
0014A®
oo1C’
001E*

0015
Q010
000B
0008
o004

?
«END

«WORD
«WORD
+«WORD
«WORD
«WORD

BR3600
BR4800
BR7200
BR9600
BR192K

Page

;3600 BAUD TIMER VALUE
;4800 BAUD TIMER VALUE
;7200 BAUD TIMER VALUE
;9600 BAUD TIMER VALUE
;19200 BAUD TIMER VALUE
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(2222222222223

This is a r
a counter o

s
.
: periodic "t
*

ERBBRNBNNEAEN
COPYRIGHT (C)

AUTHORS: RONAL
MICHA

VERSION: EXAMP

WO Vo We W We W VO VS WO WE VI WE W WS WO WE

Page 1
AL TIME CLOCK ROUTINES

(22222222 2222222 2222222222222 2222222222 ]

eal-time clock driver, which utilizes
n the IMS 442 I/0 board to provide a

*

»

]

ick" interrupt at 60 hertz. .
*

.

(22222 X222 2222 X2 222222222222 2222222 )

1982 BY SOFTWARE 2000, INC.

RAIKES
BUSCH

D E.
EL D.

LE

"IDENT RTC442 sMODULE ID
. INSERT DREQUATE sDRIVER SYMBOLIC EQUIVALENCES
0010 I0BASE = 10H sSERIAL/PARALLEL I/0 PORT BASE
0016 TIM2 = IOBASE+06H  ;TIMER 2 DATA REGISTER ‘
0017 TIMCTL = IOBASE+OTH  ;TIMER CONTROL REGISTER
0018 SINTE = IOBASE+08H  ;SERIAL INTERRUPT ENABLE REGISTER
0019 T2RES = IOBASE+O9H  ;TIMER 2 INTERRUPT RESET
0001 RTCENA = 1 ;REAL TIME CLOCK ENABLE BIT
00B6 T2CMD = OB6H sTIMER 2 COMMAND
0000" ’ .LOC  .DATA.# ;LOCATE IN DATA AREA
0000" 00 TICCTR: .BYTE 0 sTICK COUNTER
0000: 04 ' .LOC  .INIT.# ;LOCATE IN INITIALIZATION AREA
0000:04 3EC3 RTCNIT::MVI A,JMP  ;INIT RTC INTERRUPT VECTOR ADDR
0002:04 32 0008 STA 148
0005:04 21 0000° LXI H, RTCISR
0008:04 22 0009 SHLD  (1%8)+1
000B:04 3EB6 MVI A, T2CMD ;GET TIMER 2 COMMAND
000D:04 D317 ouT TIMCTL ;SELECT TIMER 2
000F:04 21 0000:05 LXI H,RTCCNT# ;GET RTC COUNTER VALUE
0012:04 7D MOV AL sGET LSB OF TIMER VALUE
0013:04 D316 ouT TIM2  ;OUTPUT IT TO TIMER 2 DATA REGISTE
0015:04 7C MOV AH :GET MSB OF TIMER VALUE
0016:04 D316 ouT TIM2  ;OUTPUT IT TO TIMER 2 DATA REGISTE
0018:04 21 0000:06 LXI H,INTMSK# ;GET INTERRUPT MASK
001B:04 CBCE SET RTCENA,M ;SET RTC INTERRUPT ENABLE BIT
001D:04 3A 0000:06 LDA INTMSK  ;GET INTERRUPT MASK
0020:04 D318 ouT SINTE  ;ENABLE RTC INTERRUPT MASK
0022:04 C9 RET * DONE
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0000 .LOC .PROG.# ;LOCATE IN PROGRAM AREA
?
0000 ED73 0000:07 RTCISR: SSPD INTSP# ;SAVE STACK POINTER
0004 31 0000:08 LXI SP,INTSTK# ;SET UP AUX STACK POINTER
0007 F5 PUSH PSW ;SAVE REGISTERS
0008" C5 PUSH B
0009 D5 PUSH D
000A! E5 PUSH H
000B* D319 ouT T2RES ;RESET RTC INTERRUPT
000D! 21 0000" LXI H,TICCTR ;GET TICK COUNTER
0010! 34 INR M ; INCREMENT TICK COUNTER
0011 TE Mov A, M ;GET TICK COUNT
0o12* 01 0000:09 LXI B, TICSEC# ;GET NUMBER OF TICKS PER SECONI
0015° B9 . CMP c ; SECONDS COUN} REACHED?
0016 3805 JRC «+NSEC ;IF NOT, CONTINUE
0018° 3600 MVI M,0 ;ELSE, RESET TICK COUNTER A
001A° CD 0000:0A _ CALL ~ RTCSEC# ;SERVICE REAL TIME CLOCK MANAGER
001D° CD 0000:0B ««NSEC: CALL - DLYTIC# ;SERVICE DISPATCHER DELAY MANAGER
0020’ E1 POP H ;RESTORE REGISTERS
0021" D1 POP D
0022 C1 POP B
0023! F1 POP ~  PSW
0024 EDTB -0000:07 LSPD INTSP# ;RESTORE STACK POINTER
0028" C3 0000:0C JMP ISRXIT# ;CONTINUE

’
«END
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0000:04

0000:04 CD 0000:05
0003:04 €3 0000:06

2322222222 XXX2XXXXXXZ2222222 X222 2222 2222222 R ]

s
# This is the hardware initialization routine for bd
# an IMS 740 slave processor board, It consists s
®  of calls to the initialization entrypoints of s
: other driver modules, :
) #

SRR RN R RN RN R R RN RN R RN R RN RN RN RN RN RN
COPYRIGHT (C) 1982, SOFTWARE 2000, INC.

AUTHORS: RONALD E. RAIKES— -
MICHAEL D, BUSCH

VERSION: EXAMPLE

IDENT NIT740 ;MODULE ID

+INSERT DREQUATE ;DRIVER SYMBOLIC EQUIVALENCES
; .LOC «INIT.# ;LOCATE IN INITIALIZATION AREA

We B WO Ve Ve WE Ve Ve W Ve VT W WE Ve WS W WO We W

éDWNIT::CALL SPINIT# ;INITIALIZE SERIAL/PARALLEL I/0
JMP CKTINA# ;INITIALIZE CIRCUIT DRIVER A

’
«END
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1222222 2222222222222 222222222 2222222222222 222 )

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

#
]
]
#
s
#
* The IMS 740 slave communicates with the master

% processor over the S-100 bus via a byte-parallel

% transfer, using programmed I/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 PIO (on the
# gslave side). The master can interrupt the 740

® slave processor to see if it is still healthy, and
®# this driver must service the interrupt and send an
*  acknowledgement to the master.

2

#

BRI RN RN R AR RN NSRS RN RN NN F RN R IR AR NN
COPYRIGHT (C) 1982, SOFTWARE 2000, INC.

AUTHORS: RONALD E. RAIKES
MICHAEL D. BUSCH

VERSION: EXAMPLE

e W We MO W WE WO WO Ve W W W W W W W WS WO WE Ve WE WO WS WO WE We W W we

"IDENT SCDT40 sMODULE ID
INSERT DREQUATE sDRIVER SYMBOLIC EQUIVALENCES
0010 PIOVEC = 10H sPIO INTERRUPT VECTOR ADDRESS
0020 PORTAD = 20H ;8255 PORT A DATA REGISTER
0024 PIOADR = 2U4H :PIO PORT A DATA REGISTER
0025 PIOBDR = 25H :PIO PORT B DATA REGISTER
0026 PIOACR = 26H :PI0O PORT A CONTROL REGISTER
0027 PIOBCR = 27H PI0 PORT B CONTROL REGISTER
0004 PORTCO = &4 sPORT C DATA BIT 0 (INT)
0005 PORTC5 = 5 :PORT C DATA BIT 5 (IBF)
0006 PORTC] = 6 :PORT C DATA BIT 7 (OBF)
0007 RAMPER = T :RAM PARITY ERROR
0006 ROMENA = 6 :ROM ENABLE BIT
0007 PERRES = 7 :PARITY ERROR RESET
0000" ' .LOC  .DATA.# ;LOCATE IN DATA AREA
0000" 0000 RCVSPH: .WORD 0 :RECEIVE MESSAGE SEMAPHORE
0002"  0002" ..RCVH: .WORD ..RCVH

oooyn oooz2® .WORD .+« RCVH
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0000:04

0000:04
0003:04
0006:04
0008:04
000A:04
000C:04
000E: 04
0010:04
0012:04
0014:04
0016:04
0018:04
001A:04
001C:04
O01E:04
0020:04
0022:04
0024:04
0027 :04
0028:04
002B:04
002E: 04
002F:04
0031:04
-0032:04
0033:04
0034:04
‘0035:04
0037 :04
0038:04
0039:04
003C:04
003D:04

0000

0000
0001
0002*
0004
0005
ooo7!

0008"
000B!
000E?
0011*
0013*
0016"
00171
0018"

21 0041
22 0010
3E10
D326
3ECF
D326
3EFF
D326
3EBT
D326
3EEF
D326
3E30
D325
3EOF
D327
DB20

3A 0000:05
i7

21 0001:06

3A 0081

21 ogoo0"
CD 0000:07
CD 003B'
0601

CD 001A?
2B

46

23

-L0OC

?
CKTIN%::LXI
SHLD
MVI
ouT
MVI
ouT
MVI
ouT
MVI
ouT
MVI
ouT
MVI
ouT
MVI
ouT
IN
LDA
MOV
LXI
LDA
esSL: CMP
JRZ
INX
‘INX
INX
INX
DJNZ
RET
««DIDF: DCX
LDA
MOV
RET

.LOC

L

CKTDR% s : MOV
ORA
JRZ
DCR
JRZ
RET

4

SLVRCV: LXI
CALL
CALL
MVI
CALL
DCX
MOV
INX

«INIT.# ;LOCATE IN INITIALIZATION AREA

;GET PIO A INTERRUPT SERVICE ADD
ySET INTERRUPT VECTOR ADDRESS

;GET PIO A INTERRUPT VECTOR
;OUTPUT INTERRUPT SERVICE VECTOR

H, PIOISR
PIOVEC
A, PIOVEC
PIOACR

A,0CFH ;GET PIO A MODE WORD (MODE 3)
PIOACR ;OUTPUT PIO A MODE WORD

A,0FFR ;GET PIO A MODE 3 MODE WORD
PIOACR ;OUTPUT PIO A MODE 3 MODE WORD
A,O0BTH ;GET PIO A INTERRUPT CONTROL WORD
PIOACR ;OUTPUT INTERRUPT CONTROL WORD
A,0EFH ;GET PIO A INTERRUPT MASK
PIOACR ;OUTPUT INTERRUPT MASK

A, 30H ;GET PIO B DATA DATA WORD
PIOBDR ;OUTPUT PIO B DATA WORD

A,OFH ;GET PIO B MODE WORD (MODE 0)
PIOBCR ;OUTPUT PIO B MODE WORD

PORTAD ;CLEAR INPUT PORT A

NMBCKT# ;GET NUMBER OF CIRCUITS

B,A ;s NUMBER OF CIRCUITS TO B-REG
H,CKTAST#+1 ;GET CIRCUIT ASSIGNMENT TABLE
TBUF+1 ;GET MSB OF PASSED DESTINATION ID
M ;CIRCUIT NUMBERS EQUAL?

..DIDF ;IF SO, CONTINUE
H ;ELSE, ADVANCE TO NEXT TABLE ENTRY
H

H

H .

..SL : CONTINUE

; DONE

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

;s DONE
.PROG.# ;LOCATE IN PROGRAM AREA

A,C ;GET FUNCTION NUMBER
A ; FUNCTION NUMBER=0?
SLVRCV ;IF SO, CONTINUE
A ; FUNCTION NUMBER=1?
SLVSND ;IF SO, CONTINUE

; ELSE, DONE

;GET RECEIVE MESSAGE SEMAPHORE

H, RCVSPH
;WAIT FOR RECEIVE MESSAGE

WAIT#

SRMCOM ;DO COMMON SETUP

B,1 sGET LENGTH OF MESSAGE LENGTH
«.RCVL ;RECEIVE MESSAGE LENGTH

H ;BACK UP TO MESSAGE LENGTH

B,M ;GET MESSAGE LENGTH

H ; RESTORE MESSAGE BUFFER ADDREGSS
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0019 05 DCR B ;DECREMENT MESSAGE LENGTH

001A*  CD 005B! ««RCVL: CALL INBYT  ;INPUT BYTE
001D 77 | MOV M, A ;SAVE BYTE IN MESSAGE
001E' 23 ©INX H
001F'  10F9 DJINZ «+RCVL ;CONTINUE
0021'  AF XRA A ;SET RETURN CODE=0
0022 €9 RET ; DONE

9
0023*  CD 003B' SLVSND: CALL  SRMCOM ;DO COMMON SETUP
0026*  3E06 MVI A,AACK ;GET ACK
0028'  CD 0064 CALL  OUTBYT ;OUTPUT ACK
002B' 46 MOV B,M ;GET MESSAGE LENGTH
002C' TE «.SNDL: MOV A, M ;GET BYTE FROM MESSAGE

- 002D 23 ' INX H

002E'  CD 0064' CALL  OUTBYT ;OUTPUT BYTE
0031t  10F9 DJNZ ..SNDL  ;CONTINUE
0033* 21 0000" - LXI H,RCVSPH ;GET RECEIVE MESSAGE SEMAPHORE
0036' CD 0000:08 CALL SIGNAL# ;SIGNAL RECEIVE MESSAGE
0039'  AF XRA A sSET RETURN CODE=0
003A' €9 RET - ;DONE

; .
003B' EB SRMCOM: XCHG ;MESSAGE PACKET ADDRESS TO HL-REG
003C' 23 INX H ;ADVANCE PAST LINK POINTERS
003D 23, INX H
003E' 23 INX H
003F' 23 . INX H
0040' €9 RET ; DONE

?
0041'  ED73 0000:09 PIOISR: SSPD  INTSP# ;SAVE STACK POINTER
0045' 31 0000:0A LXI  SP,INTSTK# ;SET UP AUX STACK POINTER
0048'  F5 PUSH PSW ;SAVE AF-REG
0049'  DB24 IN PIOADR ;GET PIO A DATA REGISTER
004B*  CB6F BIT PORTC5,A ;PORT C BIT 5 SET? (IBF)
004D' 2004 JRNZ .o X ;IF SO, CONTINUE
004Ft  3E15 MVI A,ANAK ;ELSE, GET NACK
0051t D320 ouT PORTAD ;OUTPUT NACK TO PORT A
0053' F1 eoX: POP PSW ; RESTORE AF-REG
0054t  EDTB 0000:09 LSPD INTSP# ;RESTORE STACK POINTER
0058'  FB EI ;ENABLE INTERRUPTS
0059'  ED4D RETI ; DONE

3
005B'  DB24 INBYT: 1IN PIOADR ;GET PIO A DATA REGISTER
005D'  CBT7 BIT PORTCT,A ;PORT C BIT 7 SET? (OBF)
005F'  20FA JRNZ INBYT  ;IF NOT, WAIT
0061'  DB20 IN PORTAD ;INPUT BYTE FROM PORT A
0063' €9 RET ; DONE

’
00641  4F OUTBYT: MOV C,A ;SAVE OUTPUT BYTE IN C-REG
0065'  DB24 «oWTL: 1IN PIOADR ;GET PIO A DATA REGISTER
0067'  CB6F BIT PORTC5,A ;PORT C BIT 5 SET? (IBF)
0069t  20FA JRNZ < WTL ;IF SO, WAIT
006B' 79 MOV A,C ;GET OUTPUT BYTE
006C' D320 . ouT PORTAD ;OUTPUT BYTE TO PORT A

006E'  C9 RET : DONE
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'
- END
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0010
0012

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

ooou
0005
0006
0007

0006
0007

0000
0002

WO WE WO WO W W W W W W N Ve Ve W WE WS W WE WS WE WE WS W
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This module handles all serial and parallel I/0

for the IMS 740 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.

(X2 X222 2222222 2222222222222 X222 2

COPYRIGHT (C) 1982, SOFTWARE 2000, INC.

AUTHORS: RONALD E. RAIKES

MICHAEL D. BUSCH

VERSION: EXAMPLE

SPDT 40 sMODULE ID

. IDENT

INSERT DREQUATE sDRIVER SYMBOLIC EQUIVALENCES
PIOVEC = 10H ;PIO INTERRUPT VECTOR ADDRESS
SIOVEC = 12H ;SIO INTERRUPT VECTOR ADDRESS
PORTAD = 20H ;8255 PORT A DATA REGISTER
PIOADR = 24H :PIO PORT A DATA REGISTER
PIOBDR = 25H :PTIO PORT B DATA REGISTER
PIOACR = 26H :PIO PORT A CONTROL REGISTER
PIOBCR = 2TH PIO PORT B CONTROL REGISTER
CTCCHO = 28H :CTC CHANNEL 0 REGISTERS
CTCCH1 = 29H :CTC CHANNEL 1 REGISTERS
CTCCH2 = 2AH :CTC CHANNEL 2 REGISTERS
CTCCH3 = 2BH :CTC CHANNEL 3 REGISTERS
SIOADR = 2CH :SIO PORT A DATA REGISTER
SIOBDR = 2DH :SIO PORT B DATA REGISTER
SIOACR = 2EH :SIO PORT A CONTROL REGISTER
SIOBCR = 2FH :SIO PORT B CONTROL REGISTER
PORTCO = 4 ;PORT C DATA BIT 0 (INT)
PORTCS = 5 : PORT C DATA BIT 5 (IBF)
PORTCT = 6 :PORT C DATA BIT 7 (OBF)
RAMPER = 7 ‘RAM PARITY ERROR

ROMENA = 6 . :ROM ENABLE BIT

PERRES = 7 :PARITY ERROR RESET

RDA =0 RECEIVED DATA AVAILABLE BIT
TBE =2 : TRANSMIT BUFFER EMPTY BIT
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0003 DCD =3 ;DATA CARRIER DETECT BIT
0005 CTs =5 ;CLEAR TO SEND BIT
’
oooo" .LOC .DATA.# ;LOCATE IN DATA AREA
’
o0ooo" 0040 SOIBSZ::.WORD 64 ;SERIAL 0 INPUT BUFFER SIZE
0002" 0000 SOIBUF: .WORD 0 ;SERIAL 0 INPUT BUFFER ADDRESS
ooo4n 0000- SOIPTR: .WORD 0 ;SERIAL O INPUT POINTER
0oo06" 0000 SOOPTR: .WORD 0 ;SERIAL O OUTPUT POINTER
ooo8" 0000 SOICNT: ,WORD 0 ;SERIAL 0 INPUT COUNT
000A" 00 SOOCHR: .BYTE 0 ;SERIAL O OUTPUT CHARACTER
oooB" 00 SOBR: «BYTE 0 +SERIAL O BAUD RATE CODE
) ’
ooocn SOISPH: $SERIAL 0 INPUT SEMAPHORE
oooc" 0000 «WORD 0 ; SEMAPHORE COUNT
000E™ 000E" ..S0IH: ,WORD .+SO0IH ;SEMAPHORE P/D HEAD
oc1o" 000QE™ .WORD ««SOIH
]
;SERIAL O OUTPUT SEMAPHORE
oot1zn 0000 SOOSPH: .WORD 0 ; SEMAPHORE COUNT
0014n 0014n «+S00H: ,WORD «+SO00H ;SEMAPHORE P/D HEAD
0016" 00 14" «WORD e« SO0H
, H _
’ ;SERIAL O OUTPUT SEMAPHORE
0018" 0001 ~ SOXSPH: ,WORD 1 ; SEMAPHORE COUNT
001A" 001A" : ««S0XH: ,WORD «+S0XH ;SEMAPHORE P/D HEAD
go1icn 001A" «WORD +«SOXH
? .
001E" 0010 S1IBSZ::.WORD 16 sSERIAL 1 INPUT BUFFER SIZE
0020" 0000 S1IBUF: ,WORD 0 ;SERIAL 1 INPUT BUFFER ADDRESS
go22" 0000 S1IPTR: .WORD 0 sSERIAL 1 INPUT POINTER
oo2yr» 0000 S10PTR: .WORD 0 sSERIAL 1 OUTPUT POINTER
0026" 0000 ST1ICNT: .WORD 0 ;SERIAL 1 INPUT COUNT
0028" 00 S10CHR: ,BYTE 0 ;SERIAL 1 OUTPUT CHARACTER
o0o29" 00 S1BR: .BYTE 0 ;SERIAL 1 BAUD RATE CODE
! ?
;SERIAL 1 INPUT SEMAPHORE
0c2aA" 0000 S1ISPH: ,WORD 0 ;SEMAPHORE COUNT
oo2cCn goacr ««ST1IH: ,WORD ««S1IH ;SEMAPHORE P/D HEAD
002E" ogz2cC" .WORD e STIH
L
sSERIAL 1 OUTPUT SEMAPHORE
oo30" 0000 S10SPH: ,WORD 0 ; SEMAPHORE COUNT
0032" 0032" «+«S1OH: WORD .«S10H ;SEMAPHORE P/D HEAD
oo34" 0o32" .WORD »sST10H
s
;SERIAL 1 OUTPUT SEMAPHORE
o0036" 0001 ’ S1XSPH: ,WORD 1 ;SEMAPHORE COUNT
0038" 0038" «eS31XH: (WORD «+S1XH ;SEMAPHORE P/D HEAD
003A" 0038" .WORD .+S1XH
; ;
0000:04 .LOC JINIT.# ;LOCATE IN INITIALIZATION AREA

?
0000:04 AF SPINIT: :XRA A
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0001:04 ED4T STAI ;SET INTERRUPT PAGE REGISTER=0
0003:04 EDSE IM2 ;SET INTERRUPT MODE 2
0005:04 3ECF MVI A,0CFH ;GET PIO A MODE WORD (MODE 3)
0007 :04 D326 ouT PIOACR ;OUTPUT PIO A MODE WORD
0009:04 3EFF MVI A,OFFH ;GET PIO A MODE 3 MODE WORD
000B:04 D326 ouT PIOACR ;OUTPUT PIO A MODE 3 MODE WORD
000D:04 3E30 - MVI A,30H ;GET PIO B DATA BYTE
000F:04 D325 ouT PIOBDR ;OUTPUT PIO B DATA BYTE
0011:04 3EOF MVI A,0FH ;GET PIO B MODE WORD (MODE 0)
0013:04 D327 oUT PIOBCR ;OUTPUT PIO B MODE WORD
0015:04 21 0127 LXI H,SIOISR ;GET SIO INTERRUPT SERVICE ADDR
0018:04 22 0012 SHLD  SIOVEC ;SET SIO INTERRUPT VECTOR ADDRESS
001B:04 21 00LA:OU4 LXI H,SIOPGM ;GET SIO PROGRAM LIST
001E:04 01 092E LXI B,SIOAPLCBISIOACR ;B=LENGTH/C=CONTAOL RE
0021:04 EDB3 , OUTIR ; PROGRAM SIO PORT A ,
0023:04 21 004A:04 LXI H,SIOPGM ;GET SIO PROGRAM LIST
0026:04 01 OB2F : LXI B, SIOBPL<8!SIOBCR :B=LENGTH/ C=CONTROL RE
0029:04 EDB3 OUTIR : PROGRAM SIO PORT B
002B:04 2A 0000" LHLD  SOIBSZ ;GET SERIAL O INPUT BUFFER SIZE
002E:04 CD 0000:05 - CALL ALLOC# ;ALLOCATE PACKET FOR SERIAL BUFFE
0031:04 22 0002" SHLD  SOIBUF ;SAVE SERIAL O INPUT BUFFER ADDRE
0034:04 22 0004" . SHLD  SOIPTR ;SET SERIAL 0 INPUT POINTER
0037:04 22 0006" ' SHLD  SOOPTR ;SET SERIAL 0 OUTPUT POINTER
003A:04 2A O01E" LHLD S1IBSZ ;GET SERIAL 1 INPUT BUFFER SIZE
003D:04 CD 0000:05 CALL  ALLOC# ;ALLOCATE PACKET FOR SERIAL BUFFE
0040:04 22 0020" SHLD  S1IBUF ;SAVE SERIAL 1 INPUT BUFFER ADDRE
0043:04 22 0022" SHLD  S1IPTR ;SET SERIAL 1 INPUT POINTER
0046:04 22 0024 SHLD  S10PTR ;SET SERIAL 1 OUTPUT POINTER
0049:04 C9 RET ; DONE

?
0044:04 18 SIOPGM: ,BYTE  18H sRESET CHANNEL
004B:04 04 .BYTE 4 :SELECT WRA4
004C:04 CY .BYTE  OCHH {WRITE REGISTER 4 CONTROL WORD
004D:04 05 .BYTE 5 :SELECT WR5
00LE:04 EA .BYTE OEAH ‘WRITE REGISTER 5 CONTROL WORD
004F:04 03 ‘ .BYTE 3 :SELECT WR3
0050:04 C1 .BYTE OC1H {WRITE REGISTER 3 CONTROL WORD
0051:04 01 .BYTE 1 ;SELECT WRT
0052:04 10 .BYTE 10H ;WRITE REGISTER 1 CONTROL WORD

)
0009 SIOAPL = .-SIOPGM ;SIO PORT A PROGRAM LENGTH

]
0053:04 02 JBYTE 2 ;SELECT WR2
0054:04 12 .BYTE SIOVEC ;WRITE REGISTER 1 CONTROL WORD

1
0008 SIOBPL = .-SIOPGM ;SIO PORT B PROGRAM LENGTH

H
0000 .LoC .PROG.# ;LOCATE IN PROGRAM AREA

]
0000 SERIAL::
0000' 7B COMDRV : : MOV AE ;GET FUNCTION NUMBER
0001'  BY ORA A s FUNCTION NUMBER=0?
0002t 2818 JRZ SERST  ;IF SO, CONTINUE

ooour 3D DCR A ;s FUNCTION NUMBER=1?
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0005
0007 !
0008!
000B!
o0gocC:
00OF"
0010"
0013"
0014!
0017
0018!
001B!

oo1C!
0020'
0023
0o24!
0025
0027
002B!
002E!
002F"
0030
0031?
0033"
0034!

0035
-0038"
0039°
0034A!
003C!
003F'
0040
0042
0ous!
0048
00uUA?
004B!
004D!
O004E"
0051°
0052"
0055"
0058
0059
0054A"
005B!
005E!
0062
0063
oo064!
0066
0068

282E

3D

CA 0097
3D

CA 01F9°®
3D

CA 022B!
3D

CA 0237°
3D ~

CA 0257
C9

ED5B 0008"
24 0006"
78

BT

2807

EDSB 0026"
2A 0024

TA

CD oo1C!
BT

78

200E

21 ooocC*
BT

2803

21 002a"
CD 0000:06
18EB

B7

2025

F3 '
2A 0008"
2B

22 0oo8"
2A 0006"
TE

23

EB

2A 0002"
ED4B 0000QO"
0B

09

EDS52

3004

ED5B 0002"

’
SERST:

«« COM:

SERIN:

«sINC:
eoSIN:

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

LDED
LHLD
MOV
ORA
JRZ

- LDED

LHLD
MOV
ORA
RZ
MVI
MOV
RET

CALL
ORA
MOV
JRNZ
LXI
ORA
JRZ
LXI
CALL

‘JMPR

ORA
JRNZ

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
S1ICNT
S10PTR
A,D

E

A,OFFH
C,M

SERST
A

A,B
«.SIN
H,SOISPH
A

.. INC

- H,S1ISPH

WAIT#
SERIN
A

«eS11I

SOICNT
H
SOICNT
SOOPTR
AM

H

SOIBUF
S0IBSZ
B
B
D
+« NWAO
SOIBUF

;IF SO, CONTINUE
; FUNCTION NUMBER=2?
;IF SO, CONTINUE

; FUNCTION NUMBER=3?
;IF SO, CONTINUE

; FUNCTION NUMBER=4?
;IF SO, CONTINUE
;FUNCTION NUMBER=5?
;IF SO, CONTINUE

; FUNCTION NUMBER=6?
;IF SO, CONTINUE
;ELSE, DONE

:GET SERIAL O INPUT BUFFER COUNT
;GET SERIAL O OUTPUT POINTER
;GET CHANNEL NUMBER

: CHANNEL NUMBER=0

;IF SO, CONTINUE

;GET SERIAL 1 INPUT BUFFER COUNT
;GET SERIAL 1 OUTPUT POINTER

;SERIAL INPUT BUFFER COUNT=07?
;IF SO, DONE

;ELSE, SET RETURN CODE=OFFH
:GET SERIAL INPUT CHARACTER

; DONE

;GET SERIAL STATUS
; CHARACTER AVAILABLE?
;GET CHANNEL NUMBER
;IF CHARACTER AVAILABLE, CONTINUE
;GET SERIAL O INPUT SEMAPHORE
; CHANNEL NUMBER=0?
;IF S0, CONTINUE
;GET SERIAL 1 INPUT SEMAPHORE
;WAIT FOR INPUT CHARACTER
; CONTINUE .
; CHANNEL NUMBER=0?
;IF NOT, CONTINUE
;DISABLE INTERRUPTS
;GET SERIAL O INPUT COUNT
;DECREMENT SERIAL 0 INPUT COUNT
;UPDATE SERIAL O INPUT COUNT
;GET SERIAL O OUTPUT POINTER
;GET CHARACTER FROM BUFFER
; INCREMENT SERIAL 0 OUTPUT POINTER
;SERIAL O OUTPUT POINTER TO DE-REG
;GET SERIAL O INPUT BUFFER ADDRESS
;GET SERIAL 0 INPUT BUFFER SIZE
:DECREMENT INPUT BUFFER SIZE
;CALC LAST INPUT BUFFER ADDRESS
;BUFFER WRAP-AROUND?
;IF NOT, CONTINUE
;GET SERIAL O INPUT BUFFER ADDRESS
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006C! ED53 0006" «+«NWAO: SDED SOOPTR ;UPDATE SERIAL 0 OUTPUT POINTER

0070' FB EI ;ENABLE INTERRUPTS
007T1' €9 RET ; DONE
0072' F3 «.S1I: DI ' ;DISABLE INTERRUPTS
0073' 24 0026" LHLD  S1ICNT ;GET SERIAL 1 INPUT COUNT
0076' 2B DCX H ;DECREMENT SERIAL 1 INPUT COUNT
0077' 22 0026" SHLD  S1ICNT ;UPDATE SERIAL 1 INPUT COUNT
00TA'  2A 0024" LHLD S10PTR ;GET SERIAL 1 OUTPUT POINTER
007D' TE ' MOV A M ;GET CHARACTER FROM BUFFER
00TE' 23 INX H ; INCREMENT SERIAL 1 OUTPUT POINTE
007TF' EB XCHG ;SERIAL 1 OUTPUT POINTER TO DE-RE
0080' 2A 0020" LHLD S1IBUF ;GET SERIAL 1 INPUT BUFFER ADDRES
0083'  ED4B OO1E" LBCD  S1IBSZ ;GET SERIAL 1 INPUT BUFFER SIZE
0087' OB DCX B ; DECREMENT INPUT BUFFER SIZE
0088' 09 _ DAD B ;CALC LAST INPUT BUFFER ADDRESS
0089'  EDS2 DSBC D ;BUFFER WRAP-AROUND?
008B' - 3004 JRNC ..NWA1 ;IF NOT, CONTINUE
008D'  EDSB 0020" LDED  S1IBUF ;GET SERIAL 1 INPUT BUFFER ADDRES
0091*  ED53 0024" «.NWA1: SDED  S10PTR ;UPDATE SERIAL 1 OUTPUT POINTER
0095' FB . EI ; ENABLE INTERRUPTS
0096'  C9 - RET ; DONE

: ’
0097' 78 SEROUT: MOV A,B ;GET CHANNEL NUMBER
0098' BT ORA A : CHANNEL NUMBER=1?
0099'  201E JRNZ ..S10  ;IF SO, CONTINUE
009B' 21 0018" LXI H,SOXSPH ;GET SERIAL 0 OUT SEMAPHORE
009E'  E5 PUSH H ;SAVE SERIAL O OUT SEMAPHORE
009F'  CD 0000:06 CALL  WAIT#  ;WAIT ON MUTUAL EXCLUSION
00A2' 21 0O0OA" LXI H,SOOCHR ;GET SERIAL O OUTPUT CHARACTER
00A5' 71 MOV M,C ;SAVE OUTPUT CHARACTER
00A6' 11 0ODT' LXI D,SOOPOL ;GET SERIAL O OUT POLL ROUTINE
00A9'  CD 0000:07 CALL  LNKPOL# ;CREATE POLL ROUTINE
00AC' CD 0ODB' CALL  SOOPR  ;EXECUTE POLL ROUTINE
00AF' 21 0012" ‘ LXI H,SO0SPH ;GET SERIAL O OUT SEMAPHORE
00B2'  CD 0000:06 CALL  WAIT# ;DISPATCH IF NECESSARY
00B5'  E1 POP H ;GET MUTUTAL EXCLUSION SEMAPHORE
00B6' €3 0000:08 JMP SIGNAL# ;SIGNAL PROCESS AS- READY
00B9' 21 0036" «eS10: LXI H,S1XSPH ;GET MUTUAL EXCLUSION SEMAPHORE
00BC' E5 PUSH H ;SAVE MUTUAL EXCLUSION SEMAPHORE
00BD*  CD 0000:06 CALL  WAIT# ;WAIT ON MUTUAL EXCLUSION
00CO' 21 0028" LXI H,S10CHR ;GET SERIAL 1 OUTPUT CHARACTER
00C3' 71 MOV M,C  ;SAVE OUTPUT CHARACTER
00Ch' 11 OOFF' LXI D,S10POL ;GET SERIAL 1 OUT POLL ROUTINE
00C7'  CD 0000:07 CALL  LNKPOL# ;CREATE POLL ROUTINE
00CA' CD 0103! CALL  S10PR  ;EXECUTE POLL ROUTINE
00CD' 21 0030" LXI H,S10SPH ;GET SERIAL 1 OUT SEMAPHORE
00D0*'  CD 0000:06 CALL WAIT# ;DISPATCH IF NECESSARY
00D3'  E1 POP H ;GET MUTUTAL EXCLUSION SEMAPHORE
00DA®'  C3 0000:08 JMP SIGNAL# ;SIGNAL PROCESS AS READY

H

00D7! SOOPOL: sSERIAL O OUTPUT POLL ROUTINE
00DT' 0000 JWORD . 0 ;SUCCESSOR LINK POINTER

00D9" 0000 -WORD 0 ; PREDECESSOR LINK POINTER
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00DB'  3E10 SOOPR: MVI A,10H  ;GET RESET EXTERNAL STATUS COMMAND
00DD'  D32E ouT SIOACR ;RESET EXTERNAL STATUS
0ODF'  DB2E IN SIOACR ;GET SIO PORT A STATUS
00E1'  CBST BIT TBE,A  ;TRANSMIT BUFFER EMPTY?
00E3' C8 RZ ;IF NOT, DONE
00E4' 21 000B" LXI H,SOBR ;ELSE, GET SERIAL O BAUD RATE CODE
00ET'  CBT6 BIT 6,M ;CTS HANDSHAKING REQUESTED?
00E9' 2803 JRZ «.NCTS ;IF NOT, CONTINUE
00EB'  CB6F- . BIT CTS,A  ;ELSE, CHECK CLEAR TO SEND STATUS
00ED' €8 RZ ~ ;IF CLEAR TO SEND FALSE, DONE
00EE'  3A 0O0OA" «.NCTS: LDA SOOCHR ;GET SERIAL O OUTPUT CHARACTER
00F1'  D32C ouT SIOADR ;OUTPUT CHARACTER
00F3' 21 00DT' LXI H,SOOPOL ;GET SERIAL O OUT POLL ROUTINE
00F6'  CD 6J00:09 CALL  UNLINK# ;UNLINK POLL ROUTINE
00F9' 21 0012" LXI H,SOOSPH ;GET SERIAL O OUT SEMAPHORE
00FC'  C3 0000:08 JMP SIGNAL# ;SIGNAL PROCESS AS READY

1
0OFF S10POL: ;SERIAL 1 OUTPUT POLL ROUTINE
00FF' 0000 JWORD 0 ;SUCCESSOR LINK POINTER
0101' 0000 JWORD 0 ; PREDECESSOR LINK POINTER

?
0103'  3E10 S10PR: MVI A,10H  ;GET RESET EXTERNAL STATUS COMMAND
0105'  D32F OUT - SIOBCR ;RESET EXTERNAL STATUS
0107'  DB2F IN SIOBCR ;GET SIO PORT B STATUS
0109'  CB57 BIT TBE,A  ;TRANSMIT BUFFER EMPTY?
010B*  C8 RZ ;IF NOT, DONE
010Ct 21 0029" LXI H,S1BR ;ELSE, GET SERIAL 1 BAUD RATE CODE
010F'  CB76 BIT - 6,M ;CTS HANDSHAKING REQUESTED?
0111' 2803 JRZ ..NCTS ;IF NOT, CONTINUE .
0113  CB6F ( BIT CTS,A  ;ELSE, CHECK CLEAR TO SEND STATUS
0115*  ¢8 RZ sIF CLEAR TO SEND FALSE, DONE
0116' - 3A 0028" «.NCTS: LDA S10CHR - ;GET SERIAL 1 OUTPUT CHARACTER
0119'  D32D - ouT SIOBDR ;OUTPUT CHARACTER
011B' 21 OOFF! LXI H,S10POL  ;GET SERIAL 1 OUT POLL ROUTINE
011E'  CD 0000:09 CALL  UNLINK# ;UNLINK POLL ROUTINE
0121' 21 0030" LXI H,S10SPH ;GET SERIAL 1 OUT SEMAPHORE
0124'  C3 0000:08 JMP SIGNAL# ;SIGNAL PROCESS AS READY

?
0127' EDT3 0000:0A SIOISR: SSPD  INTSP# ;SAVE STACK POINTER -
012B* 31 0000:0B LXI SP,INTSTK# ;SET UP AUX STACK POINTER
012E'  F5 PUSH  PSW ;SAVE REGISTERS
012F' €5 PUSH B
0130' D5 PUSH D
0131 E5 PUSH H
0132' €D 0143! CALL ..S0I  ;CHECK FOR SERIAL 0 INPUT
0135  CD 019C' CALL ..S1I  ;CHECK FOR SERIAL 1 INPUT
0138'  EI POP H ;RESTORE REGISTERS
0139' D1 POP D
013  C1 POP B
013B'  F1 POP PSW
013C'  ED7B 0000:04A LSPD  INTSP# ;RESTORE STACK POINTER
0140' €3 0000:0C JMP ISRXIT# ;CONTINUE
0143'  DB2E ..S0I: 1IN SIOACR ;GET SIO PORT A STATUS

0145" CB47 BIT RDA, A ; CHARACTER AVAILABLE
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0147
0148"
0144"
014D?
014F!
0150
0151"
0153!
0155"
0157
0154A"
015D"
015E!
0160°
0163"
01661
0169°
016C!
016F"
0173"
0174"
0175
0177"
01781
o17C*
017F!
0180"
0181¢
0182"
0185¢
0186
018A"
018B*
018D*
018F!
0193!
0197
019A"
019c’
019E!
0140"
0141!
013!
0146"
0148"
0149°
01AA"
01AC!
01AE’
01BO!
01B3"
01B6"
01B7 "
01B9*

c8

DB2C

21 000B"
CB6E

co

4F

CBTE

2817
CBB9

CD 0000:0D
34 0000:0E
B9

200C

24 0004"
22 0006"
21 0000

22 0008"
2A 0000"
EDSB 0008"
13

B7

EDS2

D8

ED53 0008"
2A 0004"
71

23

EB

24 0000O"
2B

ED4B 0002"
09

ED52

3004

ED5B Q002"
EDS53 0004"
21 ooocCn
1857

DB2F

CB4T7

c8

DB2D

21 0029"
CB6E

-« NADO:

« o NWAO:

eeS1I:

CD 0000:0D
3A 0000:0E
B9

200C

24 0022"

RZ
IN
LXI
BIT
RNZ
MOV

- BIT

JRZ
RES
CALL
LDA
CMP
JRNZ
LHLD
SHLD
LXI
SHLD
LHLD
LDED
INX
ORA
DSBC
RC
SDED
LHLD
MOV
INX
XCHG
LHLD
DCX
LBCD
DAD
DSBC
JRNC
LDED
SDED
LXI
JMPR
IN
BIT
RZ
IN
LXI
BIT
RNZ
MOV
BIT
JRZ
RES
CALL
LDA
CMP
JRNZ
LHLD

SIOADR
H, SOBR
5,M

A
M
N
C

ADO

~Ne N

?
?
3
]

.SLVRES#

ATNCHR#
c
..NADO
SOIPTR
SOOPTR
H,0
SOICNT
SOIBSZ
SOICNT
D

A
D

SOICNT
SOIPTR
M,C

H

SQIBsSZ
H
SOIBUF
B

D

« « NWAQ
SOIBUF
SOIPTR
H,SOISPH
oo X
SIOBCR
RDA, A

SIOBDR
H,S1BR
5,M

ATNCHR#
c

+ «NAD1

S1IPTR

Page

; IF NOT, DONE

;GET SIO PORT A DATA CHARACTER
;GET SERIAL 0 BAUD RATE CODE

; INHIBIT INPUT FLAG SET?

; IF SO, DONE

'SERTAL O DATA CHARACTER TO C-REG
;SIGN BIT ON BAUD RATE CODE?

:IF NOT, CONTINUE

;ELSE, STRIP SIGN BIT ON CHARACTE
; CHECK FOR SLAVE RESET

iGET ATTENTION CHARACTER

; CHARACTER=ATTENTION CHARACTER?
;IF NOT, CONTINUE

;ELSE, GET SERIAL 0 INPUT POINTER
;RESET SERIAL 0  OUTPUT POINTER

;SET SERIAL 0 INPUT COUNT=0

{GET SERIAL 0 INPUT BUFFER SIZE

;GET SERIAL 0 INPUT COUNT

; INCREMENT SERIAL O INPUT COUNT

:CLEAR CARRY FLAG

;SERIAL 0 INPUT BUFFER FULL?

; IF SO, DONE

;ELSE, UPDATE SERIAL O INPUT COUN

;GET SERIAL 0 INPUT POINTER

;STORE INPUT CHARACTER IN BUFFER

; INCREMENT INPUT POINTER

;INPUT POINTER TO DE-REG

;GET SERIAL 0 INPUT BUFFER SIZE

;DECREMENT INPUT BUFFER SIZE

;GET SERIAL 0 INPUT BUFFER ADDRES

;CALC LAST INPUT BUFFER ADDRESS

; BUFFER WRAP-AROUND?

; IF NOT, CONTINUE

;GET SERIAL O INPUT BUFFER ADDRES:

;UPDATE SERIAL 0 INPUT POINTER
;GET SERIAL 0 INPUT SEMAPHORE

; CONTINUE

:GET SIO PORT B STATUS

: CHARACTER AVAILABLE

:IF NOT, DONE

;GET SIO PORT B DATA CHARACTER

;GET SERIAL 1 BAUD RATE CODE

; INHIBIT INPUT FLAG SET?

;IF S0, DONE

;SERIAL 1 DATA CHARACTER TO C-REG

s ATTENTION DETECTION FLAG SET?

;IF NOT, CONTINUE

;ELSE, STRIP SIGN BIT ON CHARACTE

;CHECK FOR SLAVE RESET

;GET ATTENTION CHARACTER

; CHARACTER=ATTENTION CHARACTER?

;IF NOT, CONTINUE

;ELSE, GET SERIAL 1 INPUT POINTER
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01BC'
01BF’
o1ce!
01C5?
01C8*
oicc?
01CD!
01CE!
01DoO!
01D1!
01D5!
01D8!
01Dg!
01DA!
01DB!
01DE?
01DF!
01E3"
01E4:
01E6"
01E8"
01EC!
Q1F0*
01F3"
O1F4»
01F5°
01F6!

01F9!
O1FA?
01FD!
O1FF!
0200
0201
0203
0206
0208"
0209
020B!
020D
.020E"
0210!
0211?
0213
0216
0217!
0218
021A*

021B!
021C!
021D!
021E?
021F!

22 00247
21 0000

22 0026"
2A 001E"
ED5B 0026"
13

BT

ED52

D8

ED53 0026"
2A 0022"

2A 001E"
2B

ED4B Q020"
09

ED52

3004

ED5B 0020"
ED53 0022"
21 002A"
TE

B7

c8

C3 0000:08

51 ,
21 000B"
OE28

78

B7

2805 :
21 o0o29"
0E29

72

3EUT
ED79

TA

E60F

SF

1600

21 021B*
19

TE

ED79

c9

00
00
AF
8F
80

s NAD1:

«o NWAT:
S &

SERSBR:

.+ COM:

BRTBL:

SHLD
LXI
SHLD
LHLD
LDED
INX
ORA
DSBC
RC
SDED
LHLD
MOV
INX
XCHG
LHLD
DCX
LBCD
DAD
DSBC
JRNC
LDED
SDED
LXI
MOV
ORA
RZ
JMP

MOV
LXI
MVI
MOV
ORA
JRZ
LXI
MVI
MOV
MVI
OUTP
MOV
ANI
MoV
MVI
LXI

-DAD

MoV
OUTP
RET

«BYTE
.BYTE
«BYTE
.BYTE
.BYTE

S10PTR ;RESET SERIAL 1 OUTPUT POINTER
S1ICNT ;SET SERIAL 1 INPUT COUNT=0
S1IBSZ ;GET SERIAL 1 INPUT BUFFER SIZE
ST1ICNT ;GET SERIAL 1 INPUT COUNT
D ; INCREMENT SERIAL 1 INPUT COUNT
A ; CLEAR CARRY FLAG
D ;SERIAL 1 INPUT BUFFER FULL?

;IF 30, DONE
S1ICNT ;ELSE, UPDATE SERIAL 1 INPUT COUNT
S1IPTR ;GET SERIAL 1 INPUT POINTER
M, C ;STORE INPUT CHARACTER IN BUFFER
H ; INCREMENT INPUT POINTER

; INPUT POINTER TO DE-REG
S1IBSZ ;GET SERIAL 1 INPUT BUFFER SIZE
H ;DECREMENT INPUT BUFFER SIZE
S1IBUF ;GET SERIAL 1 INPUT BUFFER ADDRESS
B ;CALC LAST INPUT BUFFER ADDRESS
D ;BUFFER WRAP-AROUND?
+«oNWA1 ;;IF NOT, CONTINUE
S1IBUF ;GET SERIAL 1 INPUT BUFFER ADDRESS
S1IPTR ;UPDATE SERIAL 1 INPUT POINTER
H,S1ISPH ;GET SERIAL 1 INPUT SEMAPHORE
A, M ;GET SEMAPHORE COUNT

A : SEMAPHORE COUNT=0?
;IF SO, DONE

SIGNAL# ;ELSE, SIGNAL PROCESS AS READY

D,C ;s REQUESTED BAUD RATE TO D-REG

H,SOBR ;GET SERIAL 0 BAUD RATE :

C,CTCCHO ;GET CTC CHANNEL 0 REGISTERS

A,B - 3;GET CHANNEL NUMBER

A ; CHANNEL NUMBER=0?

«.COM ;IF S0, CONTINUE

H,S1BR ;;ELSE, GET SERIAL 1 BAUD RATE

C,CTCCH1 ;GET CTC CHANNEL 1 REGISTERS

M,D ;SAVE BAUD RATE CODE

A,U4TH ;GET CTC CHANNEL CONTROL WORD

A s INITIALIZE CTC CHANNEL

A,D ;GET REQUESTED BAUD RATE CODE

OFH ;LIMIT TO 16 BAUD RATES

E,A ; TO E~REG

D,0 sMAKE IT DOUBLE LENGTH

H,BRTBL ;GET BAUD RATE TABLE

D ;s INDEX INTO TABLE

A,M ;GET TIMER VALUE

A sSET CTC CHANNEL TIME CONSTANT
; DONE

0 ;50 BAUD TIMER VALUE

0 ;75 BAUD TIMER VALUE

175 ;110 BAUD TIMER VALUE

143 ;134,.5 BAUD TIMER VALUE

128 ;150 BAUD TIMER VALUE
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0220
0221'
0222!
0223
02241
0225
0226
o227
0228
0229
0224

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

0237
0239'
023B!
023D!
023F!
0241!
0243
0245
0247
0248
0244
o2u4B!
024C!
024E"
0250
0252
0254

0256

0257
0259
0254!
025B'
025D!
025F!
0261"
0263
0265
0266
0268
0264A!
026C!
026E"

20

40

10
0B
0A
08
05
04
03
02
01

78

21 000B"
BT

2803

21 0029"
TE '
c9

3EEA
E6TD
CB79
2802
CBCF
CBT1
2802
CBFF
57

OE2E
78

B

2802
QE2F
3E05
EDT9
ED51

" C9

OE2E
78

BT

2802
QE2F
3E10
EDT9
ED50
AF

CB6A
2802
CBFF
CB54
c8

’
SERRBR:

. ««COM:

SERSMC:

««NRTS:

««NDTR:

«+COM:

o

[7, 0]

ERRMC:

«+COM:

«« NCTS:

«BYTE
+BYTE
«BYTE
«BYTE
«BYTE
«BYTE
«.BYTE
«BYTE
«BYTE
«BYTE
«BYTE

MoV
LXI
ORA
JRZ
LXI
MoV
RET

MVI
ANI
BIT
JRZ
SET
BIT
JRZ
SET
MoV
MVI
MOV
ORA
JRZ
MVI
MVI
OUTP
OUTP

RET

MVI
MOV
ORA
JRZ
MVI
MVI
QUTP
INP
XRA
BIT
JRZ
SET
BIT
RZ

Page !

+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
- 39600 BAUD TIMER VALUE
;19200 BAUD TIMER VALUE

O &

=W E U = = s L) OY

;GET CHANNEL NUMBER
;GET SERIAL 0 BAUD RATE

; CHANNEL NUMBER=0?

;IF SO, CONTINUE

1BR ;ELSE, GET SERIAL 1 BAUD RATE
sGET CURRENT BAUD RATE CODE

; DONE

A,0EAH ;GET WRITE REGISTER 5 CONTROL WORI
#82H +STRIP RTS/CTS CONTROL BITS

=Te I
A I - e
zTva uw

o o

X

.o

7,C ;RTS REQUESTED?

« «NRTS

1,4 :IF SO, SET RTS BIT

6,C ;DTR REQUESTED?

LK NDTR

7,A :IF SO, SET DTR BIT ,

D,A :REQUESTED MODEM CONTROLS TO D-REC

C,SIOACR ;GET SIO PORT A CONTROL REGISTE!

A,B sGET CHANNEL NUMBER

A ; CHANNEL NUMBER=0?

..COM ;IF SO, CONTINUE -

C,SIOBCR  ;GET SIO PORT B CONTROL REGISTEI

A,5 sSELECT WRITE REGISTER 5

A

D ;OUTPUT WRITE REGISTER 5 CONTROL §
; DONE

C,SIOACR ;GET SIO PORT A CONTROL REGISTEF

A,B ;GET CHANNEL NUMBER

A ;s CHANNEL NUMBER=0?

«« COM ;IF SO, CONTINUE
C,SIOBCR ;GET SIO PORT B CONTROL REGISTE!
A,10H ;GET RESET EXTERNAL STATUS COMMANI

A ; RESET EXTERNAL STATUS
D ;GET SIO MODEM STATUS
A ; CLEAR RETURN VECTOR

CTS,D  ;CTS SET?
..NCTS ;IF NOT, CONTINUE
T,A ;ELSE, SET CTS BIT
DCD,D  ;DCD SET?

:IF NOT, DONE
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026F! CBEF SET 5,4 ;sELSE, SET DCD BIT

0271t C9 RET ;DONE

’
«END
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WO B We Ve Ve Ve WE WE Ve WS W WS W WE WO WS WS WS Ve W

«INSERT DREQUATE

]

AUTHORS:

VERSION:

)

% This is a subroutine called by SPDT40 which de=-

% tects two consecutive slave reset characters from
* the console keyboard, and forces a crash which

% yltimately causes the slave to be reset by the

* master,
#

#

RERRERRRARBRBRREFRRERREFRRERRRRRRNRERERNE NN T RN ERRE

COPYRIGHT (C) 1982, SOFTWARE 2000, INC.

RONALD E. RAIKES
MICHAEL D. BUSCH

EXAMPLE

IDENT SLVRES

0000" .LocC
0000" 1F SLRCHR: : .BYTE
0001" FE RCCNT: .BYTE
0000 ; Loc
0000' 21 0001" SLVRES: :LXI
0003'  3A 0000" LDA
0006' B9 CMP
0007' 2803 JRZ
0009t  36FE MVI
000B' C9 RET
000C' 34 ..RC: INR
000D'  CO RNZ
000E' F3 DI
000F' 76 HLT

’
+END -

«DATA. #
AUS

-2

« PROG. #

H,RCCNT
SLRCHR
c

« «RC

M, =2

M

sMODULE ID
;DRIVER SYMBOLIC EQUIVALENCES
;LOCATE IN DATA AREA

sSLAVE RESET CHARACTER
sRESET CHARACTER COUNT

;LOCATE IN PROGRAM AREA

;GET RESET CHARACTER COUNT

sGET SLAVE RESET CHARACTER

;s CHARACTER=SLAVE RESET CHARACTER?
;IF SO, CONTINUE )

sELSE, RESET CHARACTER COUNT

;s DONE

s INCREMENT RESET CHARACTER COUNT
;IF CHARACTER COUNT NOT=0, DONE
;ELSE, DISABLE INTERRUPTS

s HALT

1

FRBRRNBBRBRBRBRRRRRE RN RN N335 N NN
L]
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0080
o040

0082
0083
0088
008A
008C
008E
008F

0042
0000
0040
0080

0003
0004
0007
0008
000A
000F
0085
0086

0000
0007

0006

0004
0005

(a2 42 2R R 222222222222 22222222 222222 2222222228 )

. .
® This is a boot ROM driver module which interfaces b
8 with the IMS 401 eight-inch floppy disk controller @
® board. This driver is linked together with two b
% other modules, OSBOOT.REL and DST8F.REL, to create ¢
: a boot ROM for an IMS 8000 system, :
» .

COPYRIGHT (C) 1982, SOFTWARE 2000, INC,

AUTHORS: RONALD E. RAIKES
MICHAEL D, BUSCH

VERSION: EXAMPLE

WO O WO WO WO WP WO W WO Ve W WO WO W WO WO WO WO WO B

IDENT MPB401 ;MODULE ID
<INSERT EQUATE sDRIVER SYMBOLIC EQUIVALENCES

RAM =: TBUF ;WORKING STORAGE ADDRESS

RAMLEN = 64 ;WORKING STORAGE LENGTH

CHIDMA = 82H sCHANNEL 1 DMA REGISTER (FDC)
CHITC = 83H :CHANNEL 1 TERMINAL COUNT (FDC)
DMACTL = 8B8H  sDMA COMMAND AND STATUS REGISTERS
DSKSEL = BAH :DISK SELECT PORT

DSKCTL = 8CH :STATUS AND INT MASK (BOARD)
FDCST = 8EH ;DISK CONTROLLER STATUS (uPD-765)
FDCDAT = 8FH :DISK CONTROLLER DATA (uPD-765)
CH1ENA = 42H ;DMA CHANNEL 1 ENABLE COMMAND
DMAVFY = OOH :DMA VERIFY COMMAND

DMARD = 40H :DMA READ COMMAND

DMAWR = BOH :DMA WRITE COMMAND

FDCSFY = O3H ;FDC SPECIFY COMMAND

FDCSDS = O&H sFDC SENSE DRIVE STATUS COMMAND
FDCRCL = OTH SFDC RECALIBRATE COMMAND

FDCSIS = OBH :FDC SENSE INTERRUPT STATUS COMMAN
FDCRID = OAH sFDC READ ID COMMAND

FDCSK = OFH :FDC SEEK COMMAND

FDCWR = B85H SFDC WRITE COMMAND

FDCRD = 86H :FDC READ COMMAND

DSKENI = 0 ;DISK CONTROLLER ENABLE INTERRUPTS
DSKDLC = 7 :DISK CONTROLLER DELAY COMPLETE
FDCMFM = 6 ;FDC DOUBLE-DENSITY BIT

FDCBSY = &4 :FDC BUSY STATUS

FDCSE = 5

;FDC SEEK END
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0006
0007

00CO

0040

00D0
00F0

0024
0001

0003
0004
0005

0000
0001
0002
0004
0005

0003
0004
0005
0006

0002
0003

0004
00CO

00CO
ooc1
00C3
00C5
00C7
0ocCs8

00C9
00C9
oocCa
0ocCcC
00CD
00CE
00D0
00b2
00D4
00D6
00D7
000F

FDCOUT
FDCRDY

SRTS
SRT8S

SRT8R
SRT8P
HLT
HUT

STONR
STOEC
STOSE

q
ST1MA
STINW
STIND
ST10R
ST1DE

1
ST3TS
ST3TO
ST3RDY
ST3WP

TSD
DDD

MAXTRY

’

1
IODSK:
IOTRK:
IOSEC:
IODMA:
ST3REG:
TRYCNT:

?
DSKNFO:
BLKSIZ:
NMBLKS:
NMBDIR:
SECSIZ:
SECTRK:
TRKDSK:
RESTRK:
XLTBL:
TYPCOD:
GAPLEN:
DNFOL

wu

" un

16-6)<4

16-3)<4

6
T
(16-4)<4
(
(
(16-1)<u

" u
—
[ee]
E
n

wu uwueau
w [ 0% JF —J WV} NEN-O Ul Esw

1]
ey
o

.LOC RAM+RAMLEN

«BLKB
+«BLKW
« BLKW
«BLKW
«BLKB
+BLKB

——d h ek b b b

+«BLKB 1
« BLKW 1
+«BLKB 1
«BLKB 1
«BLKW 1
«BLKW 1
«BLKW 1
« BLKW 1
+«BLKB 1
«BLKB 1
= +~-DSKNFO

;FDC OUTPUT MODE

MASTER PROCESSOR BOOT FOR IMS 401

Page ¢

;FDC READY FOR DATA

;5 INCH FDD STEP RATE (4 MS-MINI)
;8 INCH FDD STEP RATE (6 MS-SHUGA!

;8 INCH FDD STEP RATE (3 MS-REMEX)

;8 INCH FDD STEP RATE (1 MS=-PERSCI

;FDD HEAD LOAD TIME (36 Ms)
;FDD HEAD UNLOAD

;STATUS
;STATUS
;STATUS

;STATUS
;STATUS
;STATUS
;STATUS
;STATUS

;STATUS
;STATUS
;STATUS
;STATUS

REGISTER
REGISTER
REGISTER

REGISTER
REGISTER
REGISTER
REGISTER
REGISTER

REGISTER
REGISTER
REGISTER
REGISTER

TIME (16 MsS)

0
0
0

-t b d b

3
3
3
3

NOT READY
EQUIP CHECK
SEEK END

MISSING ADDR MK
NOT WRITABLE
NO DATA

OVER RUN

DATA ERROR

TWO-SIDED
TRACK 0

READY

WRITE PROTECTEL

; TWO=-SIDED DISK BIT (TYPE CODE)
;DOUBLE DENSITY DISK BIT (TYPE COL

;MAX TRY COUNT

; DISK NUMBER
; TRACK NUMBER

s SECTOR

NUMBER

;DMA ADDRESS
ySTATUS REGISTER 3
; TRY COUNT

;DISK TYPE INFORMATION
;BLOCK SIZE

s NUMBER OF BLOCKS

;LOCATE IN WORKING STORAGE ARE

s NUMBER OF DIRECTORY BLOCKS

; PHYSICAL SECTOR SIZE (2°N#*128)
; PHYSICAL SECTORS PER TRACK

; PHYSICAL TRACKS PER DISK

; NUMBER OF RESERVED TRACKS

; TRANSLATION TABLE ADDRESS
;DISK TYPE CODE
;GAP LENGTH

;DISK INFO LENGTH
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0000°

0000
0oo02!
0005
0007
O0O0A'
ooocC’
000F!
0012!

0013"
0015+
0017
001A!
001B!
001D?
001E!
0020
0021!
0023"
0024
0026
0029
002B!
ooac*
002E!
0030
0033
0036
0039!
003C!
003E!
0040
0043"
0046
0048!
004A"
004D’
OO4F !
0051?
0053?
0055*
0058
0054!
005¢C?
005F!
0061!
0063"
00641
0065"
0068
0069!

weo

3E03 INIT::
CD 01B3°

3EA

CD 01B3!

3E24

CD 0TB3"

21 0100

c9

FEOL
3067

32 00CO
4F

DB8C

OF

E603

eeDS:
«o.DLY:

3EO04
CD 01B3’

"3A 00C0

€D 01B3!
CD O1AT!
CB6F
2838

32 00CT
CD 0165!
2030
0EOO

21 00CT
CB5E
2802
CBD1
3E0A

CD 0089
2809
3E4A

CD 0089
2017
CBD9

B1 «eTPC:
4F

11 0000:04

79 «sSL:
21 0000:05

+o0SD:

SELECT:

.LOC

MVI
CALL
MVI
CALL
MVI
CALL
LXI
RET

CPI
JRNC
STA
MOV
IN

RRC -
ANI

CMP

JRZ

MOV
ouT
LXI
DJNZ
DCR
JRNZ
MVI

CALL
LDA
CALL
CALL
BIT
JRZ
STA
CALL
JRNZ
MVI

LXI

BIT
JRZ
SET
MVI
CALL
JRZ
MVI
CALL
JRNZ
SET
ORA
MOV
LXI
MOV
LXI

.PROG.# ;LOCATE IN PROGRAM AREA

;GET FDC SPECIFY COMMAND

A,FDCSFY
;OUTPUT FDC SPECIFY COMMAND

DATOUT

A,SRT8S!HUT ;GET STEP RATE/HEAD UNLD TIME
DATOUT ;OUTPUT STEP RATE/HEAD UNLD TIME
A,HLT ;GET HEAD LOAD TIME/NON-DMA BIT
DATOUT ;OUTPUT HEAD LOAD TIME/NON-DMA BIT
H,TPA ;GET LOAD BASE ADDRESS

; DONE
4 ; TEST FOR VALID DRIVE
««NR ;IF INVALID DRIVE, CONTINUE
IODSK ;ELSE, SET DISK NUMBER
C,A ;DISK NUMBER TO C-REG
DSKCTL ;GET DISK CONTROLLER STATUS

; EXTRACT SELECTED DRIVE
3
C ;DRIVE ALREADY SELECTED?
« DS ;IF SO, CONTINUE
A,C yELSE, GET DISK NUMBER
DSKSEL ;SELECT DISK NUMBER
B,20 ;DELAY 10 MILLISECONDS
«oDLY '
c
««DLY
A,FDCSDS ;GET FDC SENSE DRIVE STATUS CMD
DATOUT ;OUTPUT COMMAND TO FDC _
IODSK ;GET DISK NUMBER
DATOUT ;OUTPUT IT TO FDC
DATAIN ;GET STATUS REGISTER 3
ST3RDY,A ;DRIVE READY?
+oNR ; IF NOT READY, CONTINUE
ST3REG ;ELSE, SAVE STATUS REGISTER 3
RECAL sRECALIBRATE DRIVE
««NR ; IF ERRORS, CONTINUE

c,0 ;ELSE, GET INITIAL TYPE VALUE

H,ST3REG ;GET STATUS REGISTER 3
ST3TS,M ;ONE-SIDED DISK?

..0SD  ;YES

TSD,C  ;SET TWO-SIDED DISK BIT
A,FDCRID ;GET FDC READ ID COMMAND (SD)
.oRID  ;ATTEMPT TO READ SINGLE-DENSITY
..TPC  ;IF SINGLE-DENSITY, DONE

A,FDCRID!1<FDCMFM ;GET READ ID CMD (DD)

««RID sATTEMPT TO READ DOUBLE-DENSITY
+«NR ;IF NOT DOUBLE-DENSITY, DONE
bDD, C ;SET DOUBLE-DENSITY DISK BIT

c ;ADD SECTOR SIZE TO TYPE CODE
C, A ;SAVE TYPE CODE IN C-REG
D,DSTBLS# ;GET DST BASE ADDRESS

A,C sGET DISK TYPE CODE

H,DTCO# ;GET OFFSET TO DISK TYPE CODE
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006C!
006D!
006E!
006F!
007 1!
0Q72'
0073!
0074
0075
0076
0078
0079
007A"
QQ7 B!
oo7C!
007D?

0080

0083"
0085
0086
0088
0089
008A?
008D!
. 0090
0093°
0096
0097
0098?

0099
009D!
00A1:!
00A4!
00AT!
00A9!
00AC?
0O0AF!
00BO!
00B2!
00BS!
00B8*
00B9!
00BB!
00BC!
00BD'
00BF!
ooco!
0ocC1?
00C3?
00C4:
00C6"
00cC8?
oocs!

11 00C9

01 Q00F

EDBO

E1

3EFF

c9

C5

CD 01B3!
3A 00CO
CD 01B3!
Cch 0170!
78

C1

c9

ED43 00C1
EDS3 00C3
22 GGC5
21 00C8
3604

CD 0152!
C2 0143
AF

D388

21 0080
3A 00CD

«oNR:

««DSTF:

««RID:

e
=
o=
o

««RR:

«eSL:

«eNO1:

DAD
CMP
XCHG
JRZ
MOV
INX
MOV
MOV
ORA
JRNZ
XRA
RET
INX
INX
PUSH
LXI
LXI
LDIR
POP
MVI
RET
PUSH
CALL
LDA
CALL
CALL
MOV
POP
RET

SBCD
SDED
SHLD
LXI
MVI
CALL
JNZ
XRA
ouT
LXI
LDA
ORA
JRZ
DAD
DCR
JRNZ
DCX
MOV
ouT
MOV
ORI
ouT

‘LHLD

MoV

m>OoXme

< g =]

0 oo=x [w]
& =%
-3
L1

D, DSKNFO

B, DNFOL

H
A,OFFH

B
DATOUT
IODSK
DATOUT
WTINT
B

IOTRK
IOSEC
IODMA

H, TRYCNT
M, MAXTRY

SEEK
««ERR
A
DMACTL
H,128
SECSIZ

A
««NO1
H

A

L

> ine

S
’L
CH1TC
A,H
DMARD
CH1TC
IODMA
A,L

Page

;CALC DISK TYPE CODE ADDRESS
;yDST FOUND? ,

;DST ADDRESS TO HL-REG

s IF DST FOUND, CONTINUE
yELSE, GET NEXT DST ADDRESS

;END OF LIST?

sIF NOT, CONTINUE

+SET RETURN CODE=0

; DONE

;ADVANCE PAST LINK POINTER

;SAVE DST ADDRESS

;sGET DISK INFO WORK AREA
sGET DISK INFO LENGTH
;COPY DST INTO WORK AREA
;RESTORE DST ADDRESS
;+SET RETURN CODE=OFFH
; DONE

" 3SAVE BC-REG

;OUTPUT COMMAND TO FDC
;GET DISK NUMBER
sOUTPUT IT TO FDC
sWAIT FOR INTERRUPT

s RETURN SECTOR SIZE

; RESTORE BC-REG

;y DONE

;SAVE TRACK NUMBER
+SAVE SECTOR NUMBER
;ySAVE DMA ADDRESS

;yGET TRY COUNT

; INITIALIZE TRY COUNT
;SEEK TO REQUESTED TRACK
; IF ERRORS, CONTINUE

s RESET DMA CONTROLLER

sGET SECTOR SIZE=0 SECTOR LENGTH
yGET PHYSICAL SECTOR SIZE

s PHYSICAL SECTOR SIZE=0?

;IF 50, CONTINUE

+ELSE, SHIFT HL-REG LEFT

;SECTOR SIZE TIMES

; COUNT -1 FOR 8257

;GET LSB OF TERMINAL COUNT
;OUTPUT LSB OF TERMINAL COUNT
;GET MSB OF TERMINAL COUNT
sADD DMA READ COMMAND

;OUTPUT MSB OF TERMINAL COUNT
;GET DMA ADDRESS

.3GET LSB OF DMA ADDRESS
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gocc: D382 ouT CH1DMA ;OUTPUT LSB OF DMA ADDRESS
00CE! 7C MoV AH ;GET MSB OF DMA ADDRESS

00CF!* D382 OouT CH1DMA ;OUTPUT MSB OF DMA ADDRESS
oobD1! 3E42 MVI A,CH1ENA ;GET CHANNEL 1 ENABLE COMMAND
00D3! D388 ouT DMACTL ;ENABLE DMA CONTROLLER

00D5! 3E86 MVI A,FDCRD ;GET FDC READ COMMAND

ooD7! 21 0QD6 LXI H,TYPCOD ;GET DISK TYPE CODE

00DA! CBSE BIT DDD, M ;SINGLE DENSITY DISK?

oobDC! 2802 JRZ eeSD ;IF SO, CONTINUE

00DE! CBFT SET FDCMFM,A ;ELSE, SET FDC MFM BIT
00EOQ! CD 01B3! +eSD: CALL DATOUT ;OUTPUT FDC READ COMMAND
OOE3! 34 00C3 LDA IOSEC ;GET SECTOR NUMBER

00E6 ! 5F MOV E,A ;+SECTOR NUMBER TO E-REG

00E7 ' 24 00D4 LHLD XLTBL ;GET TRANSLATION TABLE ADDRESS
00EA? 7C MOV A,H

O00EB' B5 ORA L ;SECTOR TRANSLATION REQUIRED?
0CEC® 2804 JRZ o NI ;IF NOT, CONTINUE '
OOEE! 1600 MVI D,0 ; ELSE, MAKE SECTOR DOUBLE LENGTH
00FO0! 19 DAD D ; INDEX INTO TRANSLATION TABLE
OOF1! S5E MOV E,M sGET TRANSLATED SECTOR NUMBER
00F2* 1C «oNI: INR E s CONVERT SECTOR TO BASE 1
O0OF3! 3A 00CE LDA SECTRK ;GET NUMBER OF SECTORS/TRACK
00F6! 21 00D6 LXI H,TYPCOD ;GET DISK TYPE CODE ADDRESS
00F9* CB56 BIT TSD, M ; TWO SIDED DISK?

OOFB! 2802 JRZ «+SSD + IF NOT, CONTINUE

00FD! CB3F SRLR A sELSE, CALC NUMBER OF SECTORS/SIDE
~OOFF! 57 «eSSD: MOV D,A "3SAVE NUMBER OF SECTORS/SIDE
0100 0600 . MVI B,0 ; PRESET FOR FRONT SIDE

0102 BB t CMP E ;FRONT SIDE OF DISK?

0103* 3004 JRNC « o FS1 ;IF SO, CONTINUE

0105! 7B MOV AE ;ELSE, GET SECTOR NUMBER
0106° 92 , SUB D ;SUBTRACT ONE SIDES WORTH
0107 SF MOV E,A ;ySECTOR NUMBER TO C~REG

0108! o4 INR B ;ySET HEAD NUMBER=1

0109 34 00CO «oFS1: LDA IODSK ;GET DISK NUMBER

olocC! 04 : INR B

010D 05 ' DCR B ;HEAD=0?

010E! 2802 JRZ oo FS2 ;IF SO, CONTINUE

0110 CBD7 SET 2,A sELSE, SET HEAD BIT

o112¢ CD 01B3! +sF32: CALL DATOUT ;OUTPUT UNIT NUMBER

0115 34 00C1 LDA = IOTRK +GET TRACK NUMBER

0118 CD 01B3? CALL DATOUT ;OUTPUT TRACK NUMBER

011B? 78 - MOV A,B ;GET HEAD NUMBER

o11C CD 01B3! CALL DATOUT ;OUTPUT HEAD NUMBER

011F! 7B MOV AE ;GET SECTOR NUMBER

0120" CD 01B3? CALL DATOUT ;OUTPUT SECTOR NUMBER

0123 3A 00CD LDA SECSIZ ;GET SECTOR SIZE

0126 F5 PUSH PSW ;SAVE SECTOR SIZE

o127 CD 01B3! CALL DATOUT ;OUTPUT SECTOR SIZE

012A! TA MOV A,D ;GET EOT

012B!' CD 01B3! CALL DATOUT ;OUTPUT EOT

012E! 3A 00D7 LDA GAPLEN ;GET GAP LENGTH

0131 CD 01B3! CALL DATOUT ;OUTPUT GAP LENGTH

0134¢ F1 , POP PSW ;yRESTORE SECTOR SIZE
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0135* BT ... ORA - & ~ ;SECTOR SIZE=0?
0136' 3E80 MVI A,128  ;PRESET DTL=128
01381 2gg§ JRZ «.NO  :IF SECTOR SIZE=0, CONTINUE
013ar 3 MVI A,OFFH ;ELSE, DTL=OFFH
013C'  CD 01B3' ..NO: CALL  DATOUT ;OUTPUT DIL
013F:  CD 0170" CALL  WTINT ;WAIT FOR INTERRUPT
0132' ¢ RZ :IF NO ERRORS, DONE
0143'  CD 0165! ..ERR: CALL  RECAL  ;RECALIBRATE DRIVE
0146' 2007 JRNZ  ..X :IF ERRORS, CONTINUE
0148' 21 00C8 LXI H, TRYCNT ;ELSE, GET TRY COUNT
014B' 35 | DCR M ;DECREMENT TRY COUNT
014C'  C2 00A9' INZ ..RR  ;IF COUNT NOT EXH, TRY AGAIN
014F'  3EFF . LoX: MVI A,OFFH ELSE, SET RETURN CODE=OFFH
0151 <9 o  RET :DONE -
0152+ 3EOF ~ SEEK: MVI A,FDCSK ;SET FDC SEEK COMMAND
01541 CD 0183 | CALL  DATOUT ;OUTPUT FDC SEEK COMMAND
0157 34 0ocO LDA IODSK  GET DISK NUMBER
015A4'  CD 01B3' CALL  DATOUT :OUTPUT DISK NUMBER

015D 34 00C1 LDA IOTRK  ;GET TRACK NUMBER
0160'  CD 01B3' ’ CALL  DATOUT ;OUTPUT TRACK NUMBER
0163'  180B JMPR  WTINT  ;WAIT FOR INTERRUPT
0165' 3E0T RECAL: MVI A,FDCRCL ;SET FDC RECALIBRATE COMMAND
0167t CD 01B3' CALL  DATOUT ;OUTPUT FDC RECALIBRATE COMMAND
016A'  3A 00CO LDA IODSK  ;GET DISK NUMBER .
016D'  CD 01B3! CALL  DATOUT ;OUTPUT DISK NUMBER
0170  DBSC WTINT: IN DSKCTL ;GET DISK CONTROLLER STATUS
Q172"  OF RRC ;TEST FOR FDC INTERRUPT
0173'  30FB JRNC  WTINT ;IF NO INTERRUPT, WAIT -~ — -
0175'  DBSE ..RQML: IN FDCST  ;GET FDC STATUS -
o7y o7 RLC :FDC READY TO COMMUMICATE?
0178'  30FB JRNC  ..RQML ;IF NOT, WAIT
017A' 07 RLC :TEST FDC DIRECTION
017B' 3818 JRC ..RW  ;IF FDC OUTPUT AVAILABLE, PROCESS
017D'  3EO08 MVI A,FDCSIS  ;GET SENSE INTERRUPT STATUS CMI
017F'  D38F ouT FDCDAT ;OUTPUT BYTE TO FDC DATA REGISTEF
01811 CD 0147 . CALL  DATAIN ;GET STATUS REGISTER 0
01841  U4F MOV C,A :SAVE IT IN C-REG
0185'  E6CO ANI 0COH  ;EXTRACT COMPLETION STATUS
0187'  FEGD CPI 80H :INTERRUPT STACK EMPTY?
0189 281 JRZ .o X :IF SO, DONE
018B'  CD O14T! CALL  DATAIN ;GET PRESENT CYLINDER NUMBER
018E'  CB69 BIT STOSE,C $READY LINE CHANGE STATE?
0190'  28E3 JRZ ..RQML :IF SO, IGNORE
0192' 51 MOV D,C :GET STATUS REGISTER 0 IN D-REG
0193'  18E0 JMPR  ..RQML :FLUSH ANY REMAINING INTERRUPTS
01951 CD 0147 ..RW: CALL  DATAIN :GET STATUS REGISTER 0
01981 57 MOV D, A :TO D-REG
0199' 0606 MV I B.6 B=LENGTH OF REMAINING RESULT PH!
019B'  CD 0147 ..RL: CALL  DATAIN ;GET RESULT BYTE FROM FDC
019E'  10FB DINZ  ..RL  iREAD ALL SEVEN BYTES

01A0" u7 MoV B,A ;SAVE SECTOR SIZE IN B-REG
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01A1'  18D2 ' © JMPR ..RQML ;FLUSH ANY REMAINING INTERRUPTS
01A3' 7A .oX: MOV A,D :GET STATUS REGISTER.O'

01A4'  E6CO ANI 0COH sEXTRACT COMPLETION STATUS
01A6'  C9 RET : DONE

01A7'  DBSE DATAIN: IN FDCST  ;GET FDC STATUS

01A9' 0T . RLC {TEST FDC FOR READY

01AA'  30FB JRNC  DATAIN ;IF NOT READY, WAIT

01AC' 07 RLC :TEST FDC DIRECTION

01AD' D2 0000:06 INC \BEG.# ;IF WRONG DIRECTION, CONTINUE
01B0'  DBSF IN FDCDAT ;GET FDC DATA BYTE

01B2' €9 : RET :DONE |

01B3'  U4F DATOUT: MOV C,A :SAVE OUTPUT BYTE

01B4'  DBSE .oRW: IN FDCST  ;GET FDC STATUS

01B6' 07 - RLC :TEST FDC FOR READY

01BT'  30FB _ ©~ JRNC  ..RW :IF NOT READY, WAIT

01B9' 07 . RLC TEST FDC DIRECTION

01BA' DA 0000:06  JC .BEG.# ;IF WRONG DIRECTION, CONTINUE
01BD' 79 - MOV A,C ;RESTORE OUTPUT BUTE -

01BE' D38F oUT FDCDAT ;OUTPUT BYTE TO FDC DATA REGISTER
01co'  C9 | RET : DONE |
01C1'  AF XFER:: XRA A

01c2' 32 0080 - STA - TBUF :MAKE DEFAULT BUFFER EMPTY

01C5' . C3 0100 - , JMP - TPA ; TRANSFER TO 0/S LOADER

’
«END
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0024
0025
0026
0027

0005
0006

0000

0000
0001
0004
0006
0008!
0004’
0o0ocC?
Q00E*
0010
og12'
0014
0016"
0019
0o01¢C!
001F"
0022
0026
0027
002A"
002B!

0020 = °

F3

31 0900
3ECF
D326
3EFF
D326
3EFO
D325
3EOF
D327
DB20

21 0900
11 0004
CD 003B*
2A 0900
ED5B 0902
E5

CD 003B!
E5

EB

WO Ve Ve Ve W WE W W W WE WE NE WO We We W Be W we

e

ERGARFRRARLRRRRR AN RARRARRRRFRRRRARRRARRARR RN RN RN

#' Thisis a ‘boot ROM for the IMS T40 slave processol

® bpoard, It downloads and executes a block of code

% sent by the master. Normally, the master sends

* the network loader module LODT40, which handles

: the actual downloading of the slave operating sys-
tem,

. m

g‘

22222222222 22222222 X222 2222222222222 R 222222 2R 2)

COPYRIGHT (C) 1982, SOFTWARE 2000, iINC.
‘AUTHORS: RONALD E. RAIKES

MICHAEL D. BUSCH

VERSION: EXAMPLE \ |
«IDENT SPBT40 ~~ ;MODULE ID

’ .
" «INSERT DREQUATE -~ ;DRIVER SYMBOLIC EQUIVALENCES
. L . .
. PORTAD - = 20H ;8255 PORT A DATA REGISTER
© ~ PIOADR = 24H - ;PIO PORT A DATA REGISTER
.. PIOBDR = 25H : ;PIO PORT B DATA REGISTER
PICACR = 26H ; PIO PORT A CONTROL REGISTER
PIOBCR = 2TH ;PIO PORT B CONTROL REGISTER
’ -
PORTCS = 5 - yPORT C DATA BIT 5 (IBF)
PORTCT = 6 ; PORT C DATA BIT 7 (OBF)
1
.LOC «PROG.# ;LOCATE IN PROGRAM AREA
1
SPBOOT: DI sDISABLE INTERRUPTS
LXI SP,900H ;INITIALIZE STACK POINTER
MVI A,0CFH ;GET PIO A MODE WORD (MODE 3)
ouT PIOACR ;OUTPUT PIO A MODE WORD
MVI A,O0FFH ;GET PIO A MODE_3 MODE WORD
ouT . PIOACR ;OUTPUT PIO A MODE 3 MODE WORD
MVI A,0FOH ;;GET PIO B DATA DATA WORD
ouT "PIOBDR ;OUTPUT PIO B DATA WORD
MVI A,QFH ;GET PIO B MODE WORD (MODE 0)
ouT PIOBCR ;OUTPUT PIO B MODE WORD
IN PORTAD ;CLEAR INPUT PORT A
LXI H,0900H ;GET INTERMEDIATE BOOT LOAD ADI
LXI D,4 ;GET LENGTH OF LOAD ADDRESS/LE)

CALL RCVT40 ;;RECEIVE LOAD ADDRESS/LENGTH
LHLD 0900H ;GET LOAD ADDRESS

LDED 0902H ;GET LENGTH

PUSH H ;SAVE LOAD ADDRESS

CALL RCV7T40 ;;RECEIVE INTERMEDIATE BOOT LOAI
PUSH H ; PUSH TRANSFER CODE ADDR ONTO ¢
XCHG ; TRANSFER CODE ADDRESS TO DE-R}
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LXI

H,XFRCOD

';GET TRANSFER CODE

002C' 21 0035!
002F' 01 0006 - LXI . B,XFRLEN ..;GET ‘TRANSFER CODE LENGTH
0032'  EDBO LDIR ";MOVE TRANSFER CODE TO DMA ADDRESS
0034* €9 RET " ;TRANSFER TO TRANSFER CODE
y i .
0035' F3 XFRCOD: DI ‘ ";DISABLE INTERRUPTS
0036'  3EBO MVI A,0BOH ;GET PIO B DATA BYTE
0038t D325 - ouT PIOBDR ;DIABLE BOOTSTRAP EPROM
003A' €9 RET - ;DONE
?
0006  XFRLEN = .-XFRCOD - ;TRANSFER CODE LENGTH
; :
003B'  CD 0046 RCVT40: CALL  INBYT . ;INPUT BYTE
003E' 177 MOV M,A.  ;SAVE BYTE IN MESSAGE
003F' 23 INX H ﬁ
0040' 1B DCX D ;DECREMENT COUNT
0041t TA MOV A,D
0042' B3 ORA E . ;COUNT=0?
0043'  20F6 JRNZ  RCVT40 ~ ;IF NOT, CONTINUE
0045' €9 . . RET .- ;ELSE, DONE
1
0046t  DB24 INBYT: 1IN PIOADR . ;GET PIO A DATA REGISTER
0048'  CBT7T - BIT PORTCT,A ;PORT C BIT 7 SET? (0BF).
004A' 20FA - JRNZ  INBYT . ;IF NOT, WAIT
004C'  DB20 . 1IN PORTAD ;INPUT BYTE FROM PORT A
004E' €9 . : RET ;DONE - -
} .
0000 .END  SPBOOT







