
























































































































































































































































































































































































































































0000
0002
0004
0006
0008
000A
000C
000E
0010

0000
0001
0002

243

000A
0008
000C
000D
000E
000F
0010

0000
0000
0002
0004
0006
0008
000A
000C
000E
0010

0012
0014
0016

0018
0018

0019
001A
0018
001C
001D
001E
001F
0020
0021
0023
0026
0028

002A
002D
002F
0032
0034
0037

272?
27?
27?7
27?7
777N
27?7
77?2
7

7

08 -

0082
00F6
00FD
0139
010F
0122
007C
007C
0494

VDVDHOWVIIW DD

04E3 R
0508 R
0580 R

5

72

(AH) = ALL OTHER VALUES

OUTPUT:

AH=DISKETTE_STATUS =

ASSUME  CS:ROMCODE,DS:DATA

: STRUCTURE DEFINING SAVE AREA ON STACK

REGSAVE STRUC

DXSAVE DW ?

BPSAVE DW ?

DISAVE DW ?

SISAVE DW ?

DSSAVE DW ?

CXSAVE DW ?

BXSAVE DW ?

AXSAVE DW ?

REGSAVE ENDS

REGHSAV STRUC

DLSAVE DB ?

DHSAVE DB ?

DB 8 DUP(?)

CLSAVE DB ?

CHSAVE DB ?

BLSAVE DB ?

BHSAVE DB ?

ALSAVE DB ?

AHSAVE DB ?

REGHSAV ENDS

DSKT_TABLE LABEL ~ WORD
DW OFFSET DISK_RESET
DW OFFSET DISK_STATUS
DW OFFSET DISK_READ
DW OFFSET DISK_WRITE
DW OFFSET DISK_VERF
DW OFFSET DISK_FORMAT
DW OFFSET DSKT_INV_CMD
DW OFFSET DSKT_INV_CMD
DW OFFSET DSKT_RDPARM
DW OFFSET DSKT_RDDASD
DW OFFSET DSKT_CHANGE
DW OFFSET DSKT_SETDASD

DSKT_I0 PROC FAR
STI

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
MoV

CALL
SUB

MoV

CMP
JBE
CMp
JB
CMP
JB

AX

DX
BP,SP
DDS
BH,BH
BL,AH

AH,8

DIO_1

AH, 15H
DIO_INV_CMD
AH,18H
DI0_0

: FUNCTION CODE OUT OF RANGE

e e we v e U wt us e v we e

.o e

we

.

e usue e we e

DX SAVE AREA ON STACK
BP SAVE AREA ON STACK
DI SAVE AREA ON STACK
SI SAVE AREA ON STACK
DS SAVE AREA ON STACK
CX SAVE AREA ON STACK
BX SAVE AREA ON STACK
AX SAVE AREA ON STACK

DL SAVE AREA ON STACK
DH SAVE AREA ON STACK

CL SAVE AREA ON STACK
CH SAVE AREA ON STACK
BL SAVE AREA ON STACK
BH SAVE AREA ON STACK
AL SAVE AREA ON STACK
AH SAVE AREA ON STACK

AH=0  -- DISK RESET COMMAND --

AH=1  -- DISK STATUS COMMAND --

AH=2  -- DISK READ COMMAND  --

AH=3  -- DISK WRITE COMMAND --

AH=4  -- DISK VERIFY COMMAND --

AH=5 ~ -- DISK FORMAT COMMAND --

AH=6  -- INVALID COMMAND --

AH=7 -~ INVALID COMMAND --

AH=8  -- READ DISKETTE DRIVE PARMS --

AH=9 THRU 12 AND <17 ARE ALSO INVALID

AH=15 -- DETERMINE SUPPORT OF DCL

AH=16 -- DISKETTE CHANGE LINE STAT --

AH=17 -- DISKETTE SET DASD TYPE

INTERRUPTS BACK ON

TEMPORARY SAVE AREA
SAVE ADDRESS

SAVE SEGMENT REGISTER VALUE
SAVE ALL REGISTERS DURING OPERATION

SET UP POINTER TO HEAD PARM

SET FUNCTION CODE IN LOW BYTE

CHECK FUNCTION RANGE

JUMP IF OKAY

CHECK FUNCTION RANGE

JUMP IF ERROR

JUMP IF BELOW LIMIT

JUMP IF OKAY AND IN 15-17 RANGE
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0039 ’ DIO_INV_CMD:

0039 C6 06 0041 R 01 MoV DISKETTE_STATUS,BAD_CMD ; INDICATE INVALID COMMAND

003E EB 26 90 JMP DI0_2 3 GET STATUS AND EXIT

0041 DIO0_0:

0041 80 EB OC SuB BL,12 ; CORRECT FUNCTION CODE FOR 15,16
0044 DIO_1:

0044 80 FC 01 CMP AH,1 ; RESET COMMAND OR STATUS COMMAND?
0047 76 05 JBE DI0-11 3 JUMP AROUND DRIVE RANGE CHECK IF SO

; RANGE CHECK DRIVE NUMBER

0049 80 FA 03 CMP bL,3

004C 77 EB JA DIO_INV_CMD 5 JUMP IF INVALID

004E DIO_11:

004E D1 E3 SHL BX,1 ; DOUBLE LINK TABLE OFFSET

0050 80 26 003F R 7F AND MOTOR_STATUS ,NOT WRITE_OP ; RESET WRITE OPERATION FLAG
0055 2E: FF 97 0000 R CALL DSKT_TABLE[BX] 5 CALL PROPER ROUTINE

005A 91 XCHG CX,AX 3 SAVE AX

0058 BB 0004 Mov BX,4 3 GET THE MOTOR WAIT PARAMETER
005E E8 0259 R CALL GET_PARM

0061 88 26 0040 R MoV MOTOR_COUNT ,AH 5 SET THE TIMER COUNT FOR THE MOTOR
0065 91 XCHG AX,CX 5 RESTORE AL

0066 DIO_2:

0066 8A 26 0041 R MoV AH,DISKETTE_STATUS ; GET STATUS OF OPERATION

006A 88 66 OF Mov AHSAVE [BP],AH ; SAVE RETURN CODE ON STACK
006D 80 FC 01 CMP AH,1 3 SET THE CARRY FLAG FOR FAILURE
0070 F5 CMC

0071 DIO_3:

0071 5A PoP DX 3 RESTORE ALL REGISTERS

0072 5D POP BP

0073 5F PoP DI

0074 5E PoP SI

0075 1F PoP DS

0076 59 PoP CX

0077 5B POP BX ; RECOVER ADDRESS

0078 58 PoP AX ; RESTORE AX REGISTER

0079 CA 0002 RET 2 5 THROW AWAY SAVED FLAGS

007¢C DSKT_IO ENDP

; INVALID COMMAND RECEIVED

007¢C DSKT_INV_CMD PROC NEAR
007C C6 06 0041 R 01 MoV DISKETTE_STATUS,BAD_CMD ; SV STAT & ST CRY FOR ERR
0081 C3
0082 DSKT_INV_CMD ENDP

yumm—— RESET THE DISKETTE SYSTEM
0082 DISK_RESET PROC NEAR
0082 BA 03F2 MoV DX,DRIVE_CNTL 5 ADAPTER CONTROL PORT
0085 FA CLI 3 NO INTERRUPTS
0086 C6 06 0040 R FF MoV MOTOR_COUNT, OFFH 5 SET LONG MOTOR ON TIME
008B A0 003F R MoV AL ,MOTOR_STATUS 5 WHICH MOTOR IS ON
008E Bl 04 MoV CL,4 5 SHIFT COUNT
0090 D2 EO SAL AL,CL 5 MOVE MOTOR VALUE TO HIGH NYBBLE
0092 A8 20 TEST AL, 20H 5 SELECT CORRESPONDING DRIVE
0094 75 0C JINZ J5 3 JUMP IF MOTOR ONE IS ON
0096 A8 40 TEST AL, 40H
0098 75 06 JINZ J4 5 JUMP IF MOTOR TWO IS ON
009A A8 80 TEST AL, 80H
009C 74 06 Jz J6 3 JUMP IF MOTOR ZERO IS ON
009E FE CO INC AL
00A0 J4:
00A0 FE CO INC AL
00A2 J5:
00A2 FE CO INC AL
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00A4 J6:

00A4 0C 08 OR AL, FDC_DMA_ENAB 5 TURN ON INTERRUPT ENABLE

00A6 EE ouT DX,AL 5 RESET THE ADAPTER

00A7 C6 06 003E R 00 MoV SEEK_STATUS,0 3 SET RECAL REQUIRED ON ALL DRIVES
00AC C6 06 0041 R 00 MoV DISKETTE_STATUS,0 ; SET OK STATUS FOR DISKETTE

00B1 0C 04 OR AL ,FDC_RUN 5 TURN OFF RESET

00B3 EE ouT DX,AL 5 TURN OFF THE RESET

00B4 E8 0373 R CALL WAIT_INT 5 WAIT FOR INTERRUPT

00B7 72 3C Jc J8 5 IF NO INTERRUPT THEN EXIT

00B9 B8 00F5 R MoV AX,OFFSET J8 ; SET ERROR RETURN ADDRESS FOR NEC_OUT
00BC 50 PUSH AX

00BD B9 0004 MoV CX,4 5 READ RESET STATUS FOR ALL 4 DRIVES
00Co STAT_LOOP:

00CO B4 08 MoV AH,READ_INT_STATUS ; SENSE INTERRUPT STATUS

00C2 E8 022C R CALL NEC_OUTPUT 3 COMMAND TO NEC

00C5 E8 03B3 R CALL RESULTS 3 GET THE RESULTS

00C8 A0 0042 R MoV AL,NEC_STATUS 3 IGNORE ERROR RETURN AND DO OWN TEST
00CB 24 F8 AND AL,0F8H ; IGNORE DRIVE SPECIFIER

00CD 3C CO CMP AL ,0COH 3 TEST FOR DRIVE READY TRANSITION
00CF E1 EF LOOPZ  STAT_LOOP ; IF OKAY GET NEXT DRIVE READY INFO
0001 0B C9 OR CX,CX 5 ALL BYTES PICKED UP?

00D3 74 08 Jz J7 5 IF SO THEN OKAY

; NEC ERROR : ALL 4 DRIVE STATUSES NOT CORRECT AFTER RESET

>

00D5 58 POP  AX ; DISCARD ERROR ADDRESS ON STACK
00D6 80 OF 0041 R 20 0R DISKETTE_STATUS,BAD_NEC ; SET ERROR CODE
00DB EB 18 JMP SHORT J8 s EXIT
- SEND SPECIFY COMMAND TO NEC
000D ’ a7 ; DRIVE_READY
00DD B4 03 MOV AH,SPECIFY SPECIFY COMMAND

00DF E8 022C CALL NEC_OUTPUT
00E2 BB 0001 MoV BX,1

Pl

OUTPUT THE COMMAND
FIRST BYTE PARM IN BLOCK

00E5 E8 0259 R CALL GET_PARM TO THE NEC CONTROLLER
00E8 E8 022C R CALL NEC_OUTPUT
00EB BB 0003 MOV BX,3 5 SECOND BYTE PARM IN BLOCK
O0EE E8 0259 R CALL GET_PARM 3 TO THE NEC CONTROLLER
00F1 E8 022C R CALL NEC_OUTPUT
00F4 58 PoP AX ; DISCARD ERROR RETURN ADDRESS
00F5 J8: 3 RESET_RET
00F5 C3 RET 5 RETURN TO CALLER
00F6 DISK_RESET ENDP

yem--- DISKETTE STATUS ROUTINE
00F6 DISK_STATUS PROC NEAR
00F6 AO 0041 R MoV AL,DISKETTE_STATUS
00F9 88 46 OE MoV ALSAVE[BP] AL 5 MOVE STATUS IN AL SAVE AREA
00FC €3 R
00FD DISK_STATUS ENDP

jmm—-- DISKETTE READ
00FD DISK_READ PROC NEAR
O00FD E8 050B R CALL DSKT_CHANGE 3 CHECK FOR MEDIA CHANGE
0100 72 1F Jc DSKT_ERR
0102 BO 46 MoV AL ,DMA_READ 5 READ COMMAND FOR DMA
0104 E8 02F1 R CALL DMA_SETUP 3 SET UP THE DMA
0107 72 18 Jc DSKT_ERR 3 JUMP IF ERROR
0109 C6 46 OF E6 MoV AHSAVE[BP] ,READ_CMND ; RD COMMAND (AH SAVE)
010D EB 41 JMP SHORT RW_OPN 3 GO DO THE OPERATION
010F DISK_READ ENDP

H Khkkkdkkkkkkhhkkhkhkkkkdkkhhkkkhkkkhkhkkhkhkhkdkkhhkkrkkhkhhkhkhkhhkhhhkrkkhhx

jm=--- DISKETTE VERIFY
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010F DISK_VERF PROC  NEAR
010F E8 0508 R CALL  DSKT_CHANGE s CHECK FOR MEDIA CHANGE
0112 72 0D Jc DSKT_ERR
0114 BO 42 MOV AL,DMA_VERIFY ; VERIFY COMMAND FOR DMA
0116 E8 02F1 R CALL  DMA_SETUP > SET UP THE DMA
0119 72 06 Jc DSKT_ERR
011 C6 46 OF E6 MOV AHSAVE[BP],READ_CMND ; RD COMMAND -(AH SAVE)
011F EB 2F JMP  SHORT RW_OPN ;"60 DO THE OPERATION
0121 DISK_VERF ENDP
* DISKETTE ERROR OCCURRED
0121 DSKT_ERR:
0121 (3 RET : RETURN TO MAIN ROUTINE
— DISKETTE FORMAT
0122 DISK_FORMAT ~ PROC  NEAR
0122 E8 0508 R CALL  DSKT_CHANGE s CHECK FOR MEDIA CHANGE
0125 72 FA Jac DSKT_ERR
0127 80 OE 003F R 80 OR MOTOR_STATUS,WRITE_OP ; INDICATE WRITE OPERATION
012C B0 4A MOV AL,DMA_WRITE s WILL WRITE TO THE DISKETTE
012 E8 02F1 R CALL  DMA_SETUP Y SET UP THE DMA
0131 72 EE Jc DSKT_ERR
0133 C6 46 OF 4D MOV AHSAVELBP],FORMAT_CMND ; FORMAT COMMAND (AH SAVE)
0137 EB 17 P SHORT RW_OPN ; DO THE OPERATION
0139 DISK_FORMAT  ENDP
T DISKETTE WRITE ROUTINE
;********‘k************************)\'*************************
0139 DISK_WRITE PROC  NEAR
0139 E8 0508 R CALL  DSKT_CHANGE ; CHECK FOR MEDIA CHANGE
013¢ 72 E3 Jc DSKT_ERR
013 80 O 003F R 80 OR MOTOR_STATUS ,WRITE_OP ; INDICATE WRITE OPERATION
0143 B0 4A MOV AL,DMA_WRITE 5 DMA WRITE COMMAND
0145 E8 02F1 R CALL  DMA_SETUP
0148 72 07 Jc DSKT_ERR
014A C6 46 OF C5 MOV AHSAVE[BP],WRITE_CMND ; WRITE COMMAND (AH SAVE)
014E EB 00 JMP SHORT RW_OPN
0150 DISK_WRITE ENDP
> RH_OPN
: THIS ROUTINE PERFORMS THE READ/WRITE/VERIFY
: AND FORMAT OPERATIONS
0150 RW_OPN PROC  NEAR
0150 E8 0418 R CALL  MOTOR_STARTUP ; CHECK MOTOR STATE AND WAIT
> FOR STARTUP IF NECESSARY
R DO THE SEEK OPERATION
0153 8B 4E OA MOV CX,CXSAVE[BP] ; GET TRACK/ SECTOR PARMS
0156 E8 0268 R CALL  SEEK ! MOVE TO CORRECT TRACK
0159 C6 46 OF 00 MOV ALSAVE[BP],0 ; SET NO SECTORS READ IN CASE OF ERROR
" IN AL SAVE AREA
0150 72 79 Ja J17 > IF ERROR, THEN EXIT AFTER MOTOR OFF
* NEC_OUTPUT WILL POP RETURN ADDRESS AND RETURN TO THE 1ST LEVEL CALLER
015F B8 0221 R’ MOV AX,OFFSET J20 ; DUMMY RETURN ON STACK FOR NEC_OUTPUT
0162 50 PUSH  AX } SO THAT IT WILL EXIT ROUTINE IF
. ERROR
S SEND OUT THE PARAMETERS TO THE CONTROLLER
0163 8A 66 OF MOV AH,AHSAVE[BP] s GET NEC COMMAND (AH SAVE)
0166 E8 022C R CALL  NEC_OUTPUT 2 OUTPUT THE OPERATION COMMAND
0169 8A 66 01 MOV AH,DHSAVE[BP] > GET THE CURRENT HEAD NUMBER
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016C
016E
0170
0173
0175

0178
017¢

017E
0181
0184
0187
018A
018D
0190
0193
0196
0199
019C

019E
019E
01A1
01A4
01A7
01AA
01AD
01B0
01B3
01B6
01B9
01BC
01BF
01cC2
01C5
01C8
01CB

01CE
01CE
01D1
01D4

01D5
01D8
01D8
01DA
01DD

01DF
01E0
01E3
01E4

01E6
01E8
01EB
01ED

E8
58

E8

72
E8
72

7E OF
20

0007
0259
022C
0009
0259
022C
000F
0259
022C
0011
30

66 0B
022¢
66 01
022C
66 OA
022¢
0007
0259
022C
0009
0259
022¢
0008
0259
022C
000D

0259
022C

0373

49
0383
42

>

>

>

MOVE IT TO BIT 2

ISOLATE THAT BIT
OR IN THE DRIVE NUMBER

AHSAVE[BP] ,FORMAT_CMND ; IS THIS A FORMAT OPERATION ?

SAL AH,1
SAL AH,1
AND AH,4
OR AH,DL
R CALL NEC_OUTPUT
jmm——- TEST FOR FORMAT COMMAND
4p CMP
JNE J15

; GET THE DATA FOR A FORMAT OPERATION

MoV
R CALL
R CALL
MoV
R CALL
R CALL
MoV
R CALL
R CALL
MoV
JMP

. SEND THE DATA FOR

J15:

MoV
R CALL

MoV
R CALL

MoV
R CALL
MoV
CALL
CALL
MoV
CALL
CALL
MoV
CALL
CALL
MoV

oD o=

o

. COMPLETE SETUP

s

BX,7
GET_PARM
NEC_OUTPUT
BX,9
GET_PARM
NEC_OUTPUT
BX,15
GET_PARM
NEC_OUTPUT
BX, 17
SHORT J16

>

NO. CONTINUE WITH R/W/V

GET THE
BYTES/SECTOR VALUE TO NEC

GET THE
SECTORS/TRACK VALUE TO NEC

GET THE
GAP LENGTH VALUE TO NEC

GET THE FILLER BYTE
TO THE CONTROLLER

A READ/WRITE/VERIFY OPERATION

AH, CHSAVE[BP]
NEC_OUTPUT
AH, DHSAVE [BP]
NEC_OUTPUT
AH, CLSAVE[BP]
NEC_OUTPUT
BX,7
GET_PARM
NEC_OUTPUT
BX,9
GET_PARM
NEC_OUTPUT
BX,11
GET_PARM
NEC_OUTPUT
BX,13

>

CYLINDER NUMBER (CH SAVE)
HEAD NUMBER FROM STACK
SECTOR NUMBER  (CL SAVE)

BYTES/SECTOR PARM FROM BLOCK
TO THE NEC

EOT PARM FROM BLOCK
TO THE NEC

GAP LENGTH PARM FROM BLOCK
TO THE NEC

DTL PARM FROM BLOCK

NEC AND WAIT FOR INTERRUPT

Ji6: 5 RW_OPN_FINISH
R CALL GET_PARM 3 TO THE NEC
R CALL NEC_OUTPUT
POP AX 3 CAN NOW DISCARD THAT DUMMY
5 RETURN ADDRESS
jemm——— LET THE OPERATION HAPPEN
R CALL WAIT_INT 3 WAIT FOR THE INTERRUPT
J17: 3 MOTOR_OFF
Jc J21 3 LOOK FOR ERROR
R CALL RESULTS 3 GET THE NEC STATUS
Jc J20 3 LOOK FOR ERROR
jem——- CHECK THE RESULTS RETURNED BY THE CONTROLLER
CLD 3 SET THE CORRECT DIRECTION
R MoV SI,OFFSET NEC_STATUS ; POINT TO STATUS FIELD
LODS NEC_STATUS 3 GET STO
AND AL,0COH 3 TEST FOR NORMAL TERMINATION
JFZ J22 3 OPN_OK
JINZ $+5 3 IF NOT ZERO JUMP AROUND JUMP
JMP J22 3 ELSE TAKE A LONG JUMP
CMP AL,040H 3 TEST FOR ABNORMAL TERMINATION
JINZ Ji8 3 NOT ABNORMAL, BAD NEC
jem——- ABNORMAL TERMINATION, FIND OUT WHY
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01EF AC LoDS NEC_STATUS GET ST1

01F0 DO EO SAL AL,1 3 TEST FOR EOT FOUND
01F2 B4 04 MoV AH,RECORD_NOT_FND
01F4 72 24 JC J19 3 RW_FAIL
01F6 DO EO SAL AL,1
01F8 DO EO SAL AL,1 3 TEST FOR CRC ERROR
01FA B4 10 MoV AH,BAD_CRC
0lFC 72 1C Jc J19 3 RW_FAIL
O1FE DO EO SAL AL,1 3 TEST FOR DMA OVERRUN
0200 B4 08 MoV AH, BAD_DMA
0202 72 16 Jc J19 5 RW_FAIL
0204 DO EO SAL AL,1
0206 DO EO SAL AL,1 3 TEST FOR RECORD NOT FOUND
0208 B4 04 MoV AH,RECORD_NOT_FND
020A 72 OE Jc 3 RW_FAIL
020C DO EO SAL AL,1
020E B4 03 MoV AH,WRITE_PROTECT 3 TEST FOR WRITE_PROTECT
0210 72 08 Jc 5 RW_FAIL
0212 DO EO SAL AL,1 ; TEST MISSING ADDRESS MARK
0214 B4 02 MoV AH, BAD_ADDR_MARK
0216 72 02 Jc J19 5 RW_FAIL

jmm——- NEC MUST HAVE FAILED
0218 Jis: 3 RW-NEC-FAIL
0218 B4 20 MoV AH,BAD_NEC
021A J19: 3 RW-FAIL
021A 08 26 0041 R OR DISKETTE_STATUS ,AH
021E E8 03F5 R CALL ' NUM_TRANS ; HOW MANY WERE REALLY TRANSFERRED
0221 J20: 5 RW_ERR
0221 EB 08 JMP SHORT RW_EXIT 5 RETURN TO CALLER
0223 J21: 3 RW_ERR_RES
0223 E8 03B3 R CALL RESULTS ; FLUSH THE RESULTS BUFFER
0226 EB 03 JMP SHORT RW_EXIT

[EEEEES OPERATION WAS SUCCESSFUL
0228 J22: 5 OPN_OK
0228 E8 03F5 R CALL NUM_TRANS ; HOW MANY GOT MOVED
0228 RW_EXIT:
022B C3 RET
022C RW_OPN  ENDP

3 NEC_OUTPUT

THIS ROUTINE SENDS A BYTE TO THE NEC CONTROLLER AFTER TESTING
FOR CORRECT DIRECTION AND CONTROLLER READY THIS ROUTINE WILL
TIME OUT IF THE BYTE IS NOT ACCEPTED WITHIN A REASONABLE
AMOUNT OF TIME, SETTING THE DISKETTE STATUS ON COMPLETION.

INPUT
AH) BYTE TO BE OQUTPUT
CY = 0 SUCCESS
CY = 1 FAILURE -- DISKETTE STATUS UPDATED

IF A FAILURE HAS OCCURRED, THE RETURN IS MADE ONE LEVEL
HIGHER THAN THE CALLER OF NEC_OUTPUT.
THIS REMOVES THE REQUIREMENT OF TESTING AFTER EVERY
CALL OF NEC_OUTPUT.

(AL) DESTROYED

022C NEC_OUTPUT PROC NEAR

022C 52 PUSH DX 5 SAVE REGISTERS
022D 51 PUSH CX

022E BA 03F4 MoV DX, FDC_STATUS 3 STATUS PORT

0231 33 C9 XOR CX,€X ; COUNT FOR TIME OUT
0233 J23:

0233 EC IN AL,DX 3 GET STATUS

0234 A8 40 TEST AL ,DATA_READY 3 TEST DIRECTION BIT
0236 74 OE Jz J25 5 DIRECTION 0K

0238 E2 F9 LooP J23

023A J24: 3 TIME_ERROR
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023A C6 06 0041 R 80 MOV DISKETTE_STATUS, TIME_OUT
CX

023F 59 POP
0240 5A poP DX 3 SET ERROR CODE AND RESTORE REGS
0241 83 C4 02 ADD SP,2 5 DISCARD THE RETURN ADDRESS
0244 F9 STC 5 INDICATE ERROR TO CALLER
0245 C3 RET
0246 J25:
0246 33 C9 XOR CX,CX 5 RESET THE COUNT
0248 J26:
0248 EC IN AL,DX 5 GET THE STATUS
0249 A8 80 TEST AL ,REQ_MASTER 3 IS IT READY
0248 75 04 JINZ Ja27 5 YES, GO OUTPUT
024D E2 F9 LooP J26 ; COUNT DOWN AND TRY AGAIN
024F EB E9 JMP J24 5 ERROR CONDITION
0251 Ja27: 3 OUTPUT
0251 8A C4 MoV AL ,AH 3 GET BYTE TO OUTPUT
0253 B2 F5 MoV DL,0F5H ; DATA PORT (3F5)
0255 EE ouT DX, AL 3 OUTPUT THE BYTE
0256 59 POP CX ; RECOVER REGISTERS
0257 5A POP DX
0258 €3 RET 5 CY = 0 FROM TEST INSTRUCTION
0259 NEC_OUTPUT ENDP
GET_PARM

THIS ROUTINE FETCHES THE INDEXED POINTER FROM THE DSKT_BASE
BLOCK POINTED AT BY THE DATA VARIABLE DISK_POINTER. A BYTE FROM
THAT TABLE IS THEN MOVED INTO AH, THE INDEX OF THAT BYTE BEING
THE PARM IN BX

ENTRY --
BX = INDEX OF BYTE TO BE FETCHED * 2
EXIT --
AH = THAT BYTE FROM BLOCK
0259 GET_PARM PROC  NEAR
0259 1E PUSH DS ; SAVE SEGMENT
025A 2B CO SuB AX,AX ; ZERO TO AX
025C 8E D8 MOV DS,AX
ASSUME  DS:ABSO
025E C5 36 0078 R LDS SI,DISK_POINTER ; POINT TO BLOCK
0262 D1 EB SHR BX,1 ; DIVIDE BX BY 2, AND SET FLAG
; FOR EXIT
0264 8A 20 MoV AH, [SI+BX] ; GET THE WORD
0266 1F poP DS ; RESTORE SEGMENT
ASSUME  DS:DATA
0267 C3 RET ; RETURN TO CALLER
0268 GET_PARM ENDP
SEEK

THIS ROUTINE WILL MOVE THE HEAD ON THE NAMED DRIVE TO THE
NAMED TRACK. IF THE DRIVE HAS NOT BEEN ACCESSED SINCE THE
DRIVE RESET COMMAND WAS ISSUED, THE DRIVE WILL BE RECALIBRATED.
FOR DRIVES 0,1 NO SEEK PERFORMED IF ALREADY ON TRACK

e e ue e e ue e B b we ws e e we

INPUT
(DL) = DRIVE TO SEEK ON
CH) = TRACK TO SEEK TO
OUTPUT

CY = 0 SUCCESS

CY = 1 FAILURE -- DISKETTE_STATUS SET ACCORDINGLY

(AX,DI) DESTROYED
0268 SEEK PROC NEAR
0268 B8 02EE R Mov AX,0FFSET J32 5 SET ERROR EXIT FOR NEC_OUTPUT
026B 50 PUSH AX
026C BO 01 MoV AL,1 3 ESTABLISH MASK FOR RECAL TEST
026E 8B F9 MOV DI,CX 5 SAVE TRACK NUMBER (DI HIGH)
0270 8A CA MoV CL,DL 3 GET DRIVE VALUE INTO CL
0272 D2 CO ROL AL,CL 3 SHIFT IT BY THE DRIVE VALUE
0274 84 06 003E R TEST AL,SEEK_STATUS 3 TEST FOR RECAL REQUIRED
0278 75 1B INZ J28 5 NO_RECAL
027A 08 06 003E R OR SEEK_STATUS,AL 3 TURN ON THE NO RECAL BIT IN FLAG
027E B9 0002 MoV CX,02H 5 # RECALS ATTEMPTS FOR 80 TRACKS
0281 J27A:
0281 B4 07 MoV AH,RECALIBRATE 3 RECALIBRATE COMMAND
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0283
0286
0288
0288
028E
0290
0292
0293

0295
0295
029A
029D

029F
02A1
02A3
02A5
02A6
02A8
02AB
02AD
02AF
02AF
02B1
02B3
02B5
02B7
02B8
02BA

02BC
02BD

02BF
02C1
02C4
02C6
02C9
02CB
02CE
02CF

0202
02D3
02D6
02D9
02DC
02DE
02E0
02E0
02E2
02E4
02E7
02E9
02EB
02ED
02ED

02EE
02EE
02F0
02F1

8B
C3

2-130

022C R CALL NEC_OUTPUT
E2 MoV AH,DL
022C R CALL NEC_OUTPUT 5 OUTPUT THE DRIVE NUMBER
034D R CALL CHK_STAT_2 3 GET THE INTERUPT AND SENSE INT STATU!
05 JNC J28 ; RECAL SUCCESSFUL
EF LOoOP J27A 5 RETRY IF MORE THAN 77 STEPS NEEDED
pop AX ; DISCARD ERROR RETURN ADDRESS
59 JMP SHORT J32 5 SEEK_ERROR
ymmmm- DRIVE IS IN SYNC WITH CONTROLLER, SEEK TO TRACK
J28:
06 0041 R 00 MoV DISKETTE_STATUS,0 ; CLEAR DISKETTE STATUS
FA 01 CMP DL,01 5 CHECK FOR ABOVE DRIVE 1
20 JA J28_3
; CHECK FOR CURRENT TRACK = DESIRED TRACK
77 IN AL,DSKT_CNTL
80 TEST AL, DSKT_NMI ; IS DISKETTE CONTROL REG CORRECT?
1A Jz J28_3 5 JUMP IF NOT
PUSH AX
E2 AND AL ,DSKT_NMI+FDC_PWR+DSKT_DEGATE+CNTL_SEL ; READ DR1 TRK CTF
FA 00 CMP DL,0
02 INE J28_2
08 OR AL, DRO_TRK_SEL 5 SET TRACK SENSE FOR DRIVE 0
J28_2:
77 ouT DSKT_CNTL AL 5 SELECT DRIVE # FOR TRACK SENSE
CF MoV CX,DI 3 GET TRACK NUMBER IN CH
77 IN AL,DSKT_CNTL ; READ TRACK POSITION
C5 CMP AL,CH ; COMPARE TRACK ON WITH DESIRED TRACK
POP AX
77 ouT DSKT_CNTL,AL ; RESTORE SENSE REGISTER
03 INE J28_3
5 ON SAME TRACK SO JUST EXIT WITH NO ERROR
CLC
2F JMP SHORT  J32 3 EXIT
OF J28.3: MoV AH, SEEK_CMD ; SEEK COMMAND TO NEC
022C R CALL NEC_OUTPUT
E2 MoV AH,DL 5 DRIVE NUMBER
022C R CALL NEC_OUTPUT
c7 Mov AX,DI 5 TRACK NUMBER
022C R CALL NEC_OUTPUT
POP AX ; DISCARD ERROR RETURN ADDRESS
034D R CALL CHK_STAT_2 5 GET ENDING INTERRUPT AND
ym---- WAIT FOR HEAD SETTLE
PUSHF 3 SAVE STATUS FLAGS
0012 Mov BX,18 ; GET HEAD SETTLE PARAMETER
0259 R CALL GET_PARM
FC OF CMp AH,15 5 CHECK FOR AT LEAST 15 MSEC
02 JAE J29 5 SET IT TO 15 IF NOT = OF ABOVE
OF MoV AH,15
J29: 5 HEAD_SETTLE
E4 OR AH, AH
09 Jz J3l 5 EXIT LOOP IF NO WAIT
0102 MoV CX,MS_DELAY
FE Loop
cc DEC AH
F3 JMP SHORT J29 5 DO IT SOME MORE
J31:
POPF
J32: 5 SEEK_ERROR
CF MoV CX,DI ; RESTORE CX
RET 5 RETURN TO CALLER
SEEK ENDP
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02F1
02F1
02F2
02F4
02F6
02F8
02F9
02FB
02FD
02FF
0301
0303
0306
0308
030A
030A
0308
030D
030F
0311
0313
0315

0317
031A
031C
031E
031F
0322
0325
0327
0328
032A
0328
032C
032E
0330
0332
0333
0334
0335
0337
0339
033B
033C

033E
0340

0342
0347
0348
034C
034C

034D

DMA_SETUP

THIS ROUTINE SETS UP THE DMA FOR READ/WRITE/VERIFY OPERATIONS.

(AL) = MODE BYTE FOR THE DMA
(ES) - SEGMENT TO READ/WRITE THE DATA
) - STACK POINTER (TO GET INPUT PARAMETERS)

e

PIR TR

e we we e vl ws we we

NO MORE INTERRUPTS

SET THE FIRST/LAST F/F

DELAY FOR DMA CONTROLLER

OUTPUT THE MODE BYTE

SAVE COMMAND

GET THE ES VALUE

SHIFT COUNT

ROTATE LEFT

GET HIGHEST NYBLE OF ES TO CH
ZERO THE LOW NYBBLE FROM SEGMENT
ADD ADDRESS OFFSET

TEST FOR CARRY FROM ADDITION
CARRY MEANS HIGH 4 BITS MUST BE INC

SAVE START ADDRESS
OUTPUT LOW ADDRESS

OUTPUT HIGH ADDRESS
GET HIGH 4 BITS

OUTPUT THE HIGH 4 BITS TO

NUMBER OF SECTORS (AL SAVE)
TIMES 256 INTO AX
SECTORS * 128 INTO AX

GET THE BYTES/SECTOR PARM
USE AS SHIFT COUNT (0=128, 1=256 ETC)

MULTIPLY BY CORRECT AMOUNT
-1 FOR DMA VALUE
SAVE COUNT VALUE
LOW BYTE OF COUNT

HIGH BYTE OF COUNT

INTERRUPTS BACK ON

RECOVER COUNT VALUE

RECOVER ADDRESS VALUE

ADD, TEST FOR 64K OVERFLOW
MODE FOR 8237

INITIALIZE THE DISKETTE CHANNEL
RESTORE COMMAND

5 NON-DMA OPERATION?

3

IF SO THEN NO BOUNDRY ERROR

DISKETTE_STATUS,DMA_BOUNDARY ; SET DMA BOUNDRY ERROR

OUTPUT
(AX,CX) DESTROYED
DMA_SETUP PROC  NEAR
CLI
oc out DMA+12, AL
00 IMP $+2
0B ouT DMA+11, AL
PUSH  AX
o MoV AX,ES
04 MoV CcL,4
o ROL AX, CL
E8 MoV CH, AL
FO AND AL,0FOH
46 0C ADD AX, BXSAVE [BP]
02 JINC 133
cs5 INC CH
J33:
PUSH  AX
04 ouT DMA+4, AL
c4 MoV AL, AH
04 ouT DMA+4, AL
c5 MoV AL, CH
oF AND AL,OFH
81 ouT DMA_PAGE2,AL
PR DETERMINE COUNT
66 OF MoV AH,ALSAVE[BP]
o SuB AL,AL
E8 SHR AX,1
PUSH  AX
0006 MOV BX,6
0259 R CALL  GET_PARM
cc MoV CL,AH
POP AX
EO SHL AX, CL
DEC AX
PUSH  AX
05 ouT DMA+5, AL
¢4 MoV AL, AH
05 ouT DMA+5, AL
STI
POP X
POP AX
c1 ADD AX,CX
02 MoV AL,2
0A ouT DMA+10,AL
poP AX
OE INC DMA_OUT
42 CMP AL, 42H
0A JE DMA_OUT
06 0041 R 09 MoV
46 OE 00 MOV BYTE PTR [BP+14],0
STC
DMA_OUT
RET
DMA_SETUP ENDP

B
>
B

B

NO SECTORS TRANSFERRED (AL SAVE)
SET CARRY TO INDICATE ERROR

RETURN TO CALLER,
CARRY SET BY ABOVE IF ERROR
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034D
034D
0350
0352
0355

0356
0358
035B
035E
0360
0361
0364
0366
0368
036A
0368
0368
036C
036C
0371
0372
0373

0373
0373
0374
0375

0376
0379
0378

037D
037F
0381
0381
0386
0388
038A
038C

038E

FB
51
F8

B8
72

2-132

OE 0041

9001
11

04
C9

06 003E
0cC
F7
CB
F3

; NO INTERRUPT RECEIVED TIMEOUT ERROR

THIS ROUTINE HANDLES THE INTERRUPT RECEIVED AFTER A
RECALIBRATE, SEEK, OR RESET TO THE ADAPTER.

THE INTERRUPT IS WAITED FOR, THE INTERRUPT STATUS SENSED,
AND THE RESULT RETURNED TO THE CALLER.

INPUT
OUTPUT
CY = 0 SUCCESS
CY = 1 FAILURE -- ERROR IS IN DISKETTE_STATUS
(AX) DESTROYED
CHK_STAT_2 PROC NEAR
CALL WAIT_INT ; WAIT FOR THE INTERRUPT
JC J34 5 IF ERROR, RETURN IT
MoV AX,OFFSET J34
PUSH AX 5 SET ERROR RETURN ADDRESS
MoV AH,READ_INT_STATUS ; SENSE INTERRUPT STATUS COMMAND
CALL NEC_OUTPUT
CALL RESULTS ; READ IN THE RESULTS
Jc J34 ;3 CHK2_RETURN
PoP AX 5 DISCARD ERROR RETURN ADDRESS
MoV AL ,NEC_STATUS ; GET THE FIRST STATUS BYTE
AND AL ,060H 3 ISOLATE THE BITS
CMP AL,060H 5 TEST FOR CORRECT VALUE
Jz J35 5 IF ERROR, GO MARK IT
CLC 3 GOOD RETURN
J34:
RET 3 RETURN TO CALLER
J35: 3 CHK2_ERROR
R 40 OR DISKETTE_STATUS,BAD_SEEK
STC 5 ERROR RETURN CODE
RET
CHK_STAT_2 ENDP
WAIT_INT

THIS ROUTINE WAITS FOR AN INTERRUPT TO OCCUR. A TIME OUT
ROUTINE TAKES PLACE DURING THE WAIT, SO THAT AN ERROR MAY BE
RETURNED IF THE DRIVE IS NOT READY.

—_~ O

AX,

0 SUCCESS
1 FAILURE -- DISKETTE_STATUS IS SET ACCORDINGLY
X

B

) DESTROYED

WAIT_INT

STI
PUSH
CLC

MoV
INT
Jc

PROC

CX

AX,09001H
15H
J36_A

NEAR

. CALL DEVICE BUSY SERVICE ROUTINE

; TURN ON INTERRUPTS, JUST IN CASE
; SAVE REGISTERS

;5 CALL DEVICE BUSY (DISKETTE)
3 JUMP IF TIMEOUT OCCURRED

BIOS WILL PASS CONTROL HERE WITH CARRY FOR TIMEOUT OR WITH NO CARRY FOR
OPERATION COMPLETE.

R 80

MoV
SUB

J36:

TEST
JINZ
LOOP
DEC
JINZ

J36_A:

ROM BIOS

BL,4
CX,CX

; WAIT FOR 2 SECONDS
5 CLEAR THE COUNTER

SEEK_STATUS,INT_FLAG ; TEST FOR INTERRUPT COMPLETE

J37
J36
BL

J36

; JUMP IF INTERRUPT COMPLETE
3 INNER LOOP COUNT

5 OUTER LOOP COUNT



038E
0393
0394
0394
0395
039A
0398
039C

039D

039D
039D
039E
039F
03A2
03A7
03A9
03AB
03AE
03B0
03B1
03B2
0383

03B3
03B3
0384
03B7
0388
0389

03BB
03BB
03BD
03C0
03C0
03C1
03C3
03C5
03C7
03cC
03cc
03CD
03CE
03CF

80
F9

9C
80
9D
59
c3

FC

51
52
B3

DISKETTE_STATUS,TIME_OUT; NO INTERRUPT OCCURRED ERROR
3 ERROR RETURN

5 SAVE CURRENT CARRY
SEEK_STATUS,NOT INT_FLAG ; TURN OFF INTERRUPT FLAG
3 RECOVER CARRY
CX
3 GOOD RETURN CODE COMES
; FROM TEST INST

OE 0041 R 80 OR
ST
J437:
PUSHF
26 003E R 7F AND
POPF
PoOP
RET
WAIT_INT
5 DSKT_INTE
s INPUT
; OUTP
DSKT_INTE
PUSH
PUSH
0000 E CALL
OE 003E R 80 OR
20 MOV
20 ouT
9101 Mov
15 INT
POP
PoP
IRET
DSKT_INTE
5 RESULTS
3 INPUT
H NONE
5 OUTPUT
B cYy =
H cYy =
0042 R MoV
PUSH
PUSH
07 MoV
J38:
(o] XOR
03F4 MoV
J39:
IN
80 TEST
0B JINZ
F9 LOOP
OE 0041 R 80 OR
J40:
STC
PoP
PoP
RET

THIS ROUTINE HANDLES THE DISKETTE INTERRUPT

PROC FAR
DS
AX
DDS 5 SET UP DATA SEGMENT
SEEK_STATUS, INT_FLAG
AL,EOI 5 END OF INTERRUPT MARKER
INTAQO,AL 3 INTERRUPT CONTROL PORT

AX,09101H 3 SIGNAL DEVICE OPERATION COMPLETE
15H
AX
DS 5 RECOVER SYSTEM
5 RETURN FROM INTERRUPT
ENDP

THIS ROUTINE WILL READ ANYTHING THAT THE NEC CONTROLLER HAS
TO SAY FOLLOWING AN INTERRUPT.

0 SUCCESSFUL TRANSFER
1 FAILURE -- TIME OUT IN WAITING FOR STATUS

NEC_STATUS AREA HAS STATUS BYTE LOADED INTO IT
(AH,BX,SI) DESTROYED

RESULTS PROC NEAR
CLD

SI,OFFSET NEC_STATUS ; POINTER TO DATA AREA
CX 5 SAVE COUNTER
DX

BL,7 MAX STATUS BYTES

WAIT FOR REQUEST FOR MASTER

INPUT_LOOP
COUNTER

STATUS PORT
WAIT FOR MASTER

CX,CX
DX, FDC_STATUS

AL, DX GET STATUS
AL,REQ_MASTER MASTER READY
J40A TEST_DIR
J39 3 WAIT_MASTER

DISKETTE_STATUS,TIME_OUT

3 RESULTS_ERROR

3 SET ERROR RETURN
DX
CX

TEST THE DIRECTION BIT
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03D0
03D0
03D1
03D3
03D5
03D5
03DA

03DC
03DC
03DD
03DE
03E0
03E1
03E4
03E6
03E7
03E8
03EA
03EC
03EE
03F0

03F2
03F2
03F3
03F4
03F5

03F5
03F5
03F8
03FB
03FE
0401
0405
0407
0408
040E
0410
0412
0412
0414
0414
0417
041A
041B

EC
75

80
EB

5A
C3

40
07

OE 0041
FO

04

000A
FE

0008
0259 R
0047 R
7E 01
3E 0046

3E
7E

0045
0B

c4

46
46

0A
0E

R 20

P— R

P— R

J40A:

GET STATUS REG AGAIN
TEST DIRECTION BIT
OK TO READ STATUS

5 NEC_FAIL

RESULTS_ERROR

INPUT_STAT

POINT AT DATA PORT

GET THE DATA

STORE THE BYTE

INCREMENT THE POINTER
LOOP TO KILL TIME FOR NEC

POINT AT STATUS PORT

GET STATUS

TEST FOR NEC STILL BUSY
RESULTS DONE

DECREMENT THE STATUS COUNTER
GO BACK FOR MORE

CHIP HAS FAILED

IN AL,DX B
TEST AL ,DATA_READY 5
JINZ J42 B
J4l: B
OR DISKETTE_STATUS,BAD_NEC
JMP J40 5
EAD IN THE STATUS
J4z: ;
INC DX 5
IN AL,DX B
MoV [SI],AL 5
INC SI 5
MoV CX,10 R
J43: LOOP Ja43
DEC DX 5
IN AL, DX 5
TEST AL, FDC_BUSY 5
Jz Jaa 5
DEC BL B
JINZ J38 5
JMP J41 5
ESULT OPERATION IS DONE
Ja4:
POP DX
POP CX 5

ET
RESULTS ENDP

RECOVER REGISTERS
GOOD RETURN CODE FROM TEST INST

NUM_TR,

INPUT
OUTPUT

ANS

THIS ROUTINE CALCULATES THE NUMBER OF SECTORS THAT
WERE ACTUALLY TRANSFERRED TO/FROM THE DISKETTE

(BP) = POINTER TO ORIGINAL STACK ENTRIES

(BP+14) = AL SAVE AREA ON STACK
NO OTHER REGISTERS MODIFIED

# ACTUALLY TRANSFERRED

NUM_TRANS PROC  NEAR
MOV BX,8
CALL  GET_PARM
MoV AL, NEC_STATUS+5
MoV BH,DHSAVE[BP]
CcMP BH,NEC_STATUS+4
INZ DIF_HD
MoV BH,NEC_STATUS+3
CcMP BH, CHSAVE[BP]
Jz SAME_TRK
ADD AL, AH

DIF_HD:
ADD AL, AH

SAME_TRK:
SUB AL,CLSAVE[BP]
MoV ALSAVE[BP] ,AL
RET

NUM_TRANS ENDP

2-134 ROM BIOS

SECTORS/TRACK OFFSET TO DL

AH = SECTORS/TRACK

GET ENDING SECTOR

BH = STARTING HEAD #

GET HEAD ENDED UP ON

IF ON SAME HEAD, THEN NO ADJUS
GET TRACK ENDED UP ON

SEE IF TRACK SWITCH

IF SAME TRACK NO INCREASE

ADD SECTORS/TRACK

ADD SECTORS/TRACK

SUBTRACT START FROM END SECTORS
SAVE RESULTS IN STACK SAVE AREA



0418

0418
041D

041D
0420
0423
0426
0428
042A
042A
042C
042E
0430

0432

0433
0437

0439
043E
0442
0444
0446
0448
044A
044C
044D
0450
0451
0452

0454
0454
0459

0458
0458
0460
0461
0463
0465
0467

0469

B6

F6
75

F8

00

06 003F

26 003F
06 003F

3

06 003F
24

s

3

06 0040

MOTOR_STARTUP

FUNCTION: TO CHECK FOR MOTOR STATE, TURN ON MOTOR OF REQUESTED DRIVE
AND WAIT THE NECESSARY STARTUP TIME BEFORE RETURNING
TO CALLER.

INPUT PARAMETERS:

DL = 0-3 (DISKETTE DRIVE NUMBER)
OUTPUT PARAMETERS:

MOTOR_STATUS FLAGS UPDATED

MOTOR OF DRIVE IS TURNED ON
REGISTERS MODIFIED: AX,BX,CX,DH

"""" MOTORSTARTUP  PROC  NEAR
----- TURN ON THE MOTOR AND SELECT THE DRIVE
MoV DH,0 5 SET FIRST TIME THROUGH FLAG
MOT_01:

GET MOTOR STARTUP TIME

MoV BX,20 ; GET THE MOTOR WAILT
CALL  GET_PARM ; CH HAS MOTOR START UP DELAY
CMP AH,04 ; MUST BE MINIMUM OF 500 MSECS
JAE MOT_011 ; JUMP IF OKAY
MoV AH, 04 ; DEFAULT TIME TO 500 MSECS
MOT_011:
MOV CH, AH ; SAVE MOTOR START UP DELAY
MOV cL,DL : GET DRIVE NUMBER AS SHIFT COUNT
MoV AL,1 ; MASK FOR DETERMINING MOTOR BIT
SAL AL,CL ; SHIFT THE MASK BIT
CLI ; NO INTERRUPTS WHILE DETERMINING
; MOTOR STATUS

R TEST  AL,MOTOR_STATUS ; TEST THAT MOTOR FOR OPERATING
INZ MOT_02 ; IF RUNNING GO CHECK TIME

TURN ON MOTOR

R FO AND MOTOR_STATUS,0FOH  ; TURN OFF ALL MOTOR BITS

R OR MOTOR_STATUS , AL ; TURN ON THE CURRENT MOTOR
MOV AL, 10H 3 MASK BIT
MoV CL,DL ; GET DRIVE NUMBER AS SHIFT COUNT
SAL AL,CL ; DEVELOP BIT MASK FOR MOTOR ENABLE
0R AL,DL ; GET DRIVE SELECT BITS IN
R AL, FDC_DMA_ENAB+FDC_RUN ; NO RESET, ENABLE DMA/INT
PUSH DX ; SAVE REG
MoV DX,DRIVE_CNTL ; CONTROL PORT ADDRESS
ouT DX, AL
POP DX ; RECOVER REGISTERS

JMP SHORT MOT_04 GO DELAY FOR STARTUP

CHECK TO SEE IF MOTOR ON LONG ENOUGH

MOT_02:
R 20 TEST MOTOR_STATUS,MOTOR_OK ; CHECK FOR MOTOR RUNNING LONG ENOUGH
JINZ MOT_08 5 IF MOTOR OKAY THEN EXIT

CH HAS TIME TO WAIT IN 1/8 SECONDS

MOT_04:
R FF MoV MOTOR_COUNT, OFFH 5 SET LONG MOTOR DELAY
5 INTERRUPTS BACK ON

[%)
b}
—

OR CH,CH 5 DON'T WAIT IF NO WAIT SET

JzZ MOT_08

OR DH,DH ; CHECK FOR FIRST TIME THROUGH WAIT
JINZ MOT_06 ; IF NOT FIRST TIME BYPASS OP_SYS HOOK

NOTIFY OPERATING SYSTEM OF WAIT FOR MOTOR STARTUP
CLC 3 RESET TIMEOUT INDICATOR
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046A B8 90FD MoV AX,90FDH 3 SET WAIT ON DISKETTE MOTOR

046D CD 15 INT 15H 5 SLEEP OR DO OTHER WORK

046F 72 OE Jc MOT_08 5 BYPASS TIME DELAY IF TIMEOUT
; TIME DELAY LOOP TO WAIT FOR MOTOR STARTUP

0471 MOT_06:

0471 8A E5 Mov AH, CH 5 MOVE TIME IN AH

0473 OA E4 OR AH, AH 5 TEST FOR NO WAIT

0475 MOT_07: 3 TEST_WAIT_TIME

0475 74 08 Jz MOT_08 5 EXIT WITH TIME EXPIRED

0477 2B C9 SUB CX,CX 5 SET UP 1/8 SECOND LOOP TIME

0479 E2 FE LOOP $ 5 WAIT FOR THE REQUIRED TIME

0478 FE CC DEC AH 5 DECREMENT TIME VALUE

047D EB F6 JMP SHORT MOT_07 5 ARE WE DONE YET

; MOTOR IS RUNNING SO CONTINUE WITH OPERATION

047F MOT_08:

047F C6 06 0040 R FF MOV MOTOR_COUNT,OFFH ; SET LARGE COUNT AFTER WAIT

0484 B6 01 MoV DH,01 5 SET 2ND TIME THROUGH FLAG

0486 F6 06 003F R OF TEST MOTOR_STATUS,0FH 3 TEST FOR MOTORS STILL ON

0488 74 90 Jz MOT_01 3 IF NOT OKAY THEN GO BACK AND RESTART

. MOTORS STILL ON AFTER WAIT

048D 80 OE 003F R 20 OR MOTOR_STATUS ,MOTOR_OK ; SET MOTOR ON LONG ENOUGH FLAG
0492 FB STI 3 ALLOW INTERRUPTS

0493 C3 RET

0494 MOTOR_STARTUP ENDP

;READ DISKETTE DRIVE PARAMETERS ROUTINE

0494 DSKT_RDPARM PROC NEAR

0494 E8 0586 R CALL GET_DRV_CONFIG 5 GET DRIVE CONFIGURATION IN AL
0497 2B FF SUB DI,DI 3 CLEAR REGISTERS

0499 2B C9 SuB CX,CX

0498 2B D2 SuB DX,DX

049D 8E C2 MoV ES,DX 5 CLEAR ES

049F 8A E6 MoV AH,DH 3 CLEAR AH

04A1 3C 00 CMP AL ,NO_DRIVE 3 DRIVE PRESENT?

04A3 74 1D JE RDPARM_02

04A5 BE 0000 E Mov SI,OFFSET PARMS_TPI135 ; SET 720K DRIVE

04A8 3C 03 CMP AL,TPI_135

04AA 74 07 JE RDPARM_01

04AC BE 0000 E MoV SI,OFFSET PARMS_TPI48 ; SET 360K DRIVE

04AF 3C 01 CMP AL,TPI_48

04B1 75 OF JINE RDPARM_02 3 IF NOT VALID SET NO DRIVE
04B3 RDPARM_01:

04B3 2E: 8E 04 MoV ES,CS: [SI] ; SETUP SEG TO DSKT_PARMS
04B6 2E: 8B 7C 02 MoV DI,CS:[SI+2] 3 POINTER TO PARMS

04BA  2E: 8B 4C 04 MOV CX,CS: [SI+4] 5 TRACKS AND SECTORS

04BE 2E: 8B 54 06 MoV DX,CS:[SI+6] 3 GET HEADS

04C2 RDPARM_02:

04C2 89 7E 04 Mov DISAVE[BP],DI 3 MODIFY REGISTERS ON STACK
04C5 89 4E OA MoV CXSAVE[BP],CX

04C8 89 46 0OC MOV BXSAVE[BP] ,AX 5 SET DRIVE TYPE IN BL
04CB 2B CO SUB AX,AX

04CD 89 46 OF MOV AXSAVE[BP],AX 5 CLEAR AL

04D0 8A 16 0010 R Mov DL,BYTE PTR EQUIP_FLAG ; GET LOW BYTE OF EQUIPMENT
04D4 Bl 06 MoV CL,6 5 GET # DISKETTES IN LOW
04D6 D2 EA SHR DL,CL 3 BITS

04D8 FE C2 INC DL 3 CORRECT FOR AT LEAST 1 DRIVE
04DA 89 56 00 MoV DXSAVE[BP], DX 3 SAVE # HEADS AND # DRIVES
04DD C6 06 0041 R 00 MoV DISKETTE_STATUS,0 3 GET RETURN CODE

04E2 C3 RET

04E3 DSKT_RDPARM ENDP
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; INPUT PARAMETERS:
; AH = 15H
; DL = DRIVE NUMBER (0-3)
: OUTPUT PARAMETERS:
; AH = 00 - NO DRIVE PRESENT
; 01 - DISKETTE DRVIE WITH NO CHANGE LINE SUPPORT INSTALLED
; 02 - DISKETTE DRIVE WITH CHANGE LINE SUPPORT INSTALLED
; 03 - FIXED DISK
; DISKETTE_STATUS = 0
04E3 DSKT_RDDASD PROC  NEAR
04E3 80 OE 0016 R 04  OR BIOS_STATUS,DCL_SUPPORTED ; SET CHANGE LINE
; SUPPORTED FLAG

04E8 C6 06 0041 R 00 MoV DISKETTE_STATUS,0 SET GOOD RETURN CODE

04ED E8 0586 R CALL GET_DRV_CONFIG 5 GET DRIVE CONFIGURATION
04F0 B4 00 MoV AH,0 3 CLEAR RETURN CODE

04F2 3C 00 CMP AL,NO_DRIVE 3 CHECK FOR DRIVE PRESENT
04F4 74 0B JE DASD_EXIT 3 JUMP IF NOT PRESENT
04F6 3C 03 CMP AL,TPI_135 3 3 1/2 DRIVES?

04F8 74 05 JE DASD_01 5 YES THEN JUuMP

SET NO CHANGE LINE AVAILABLE

04FA B4 01 MoV AH,01
04FC EB 03 90 JMP DASD_EXIT

SET NO CHANGE LINE AVAIL

SET CHANGE LINE AVAILABLE

04FF DASD_01:

04FF B4 02 MoV AH, 02 ; CHANGE LINE AVAILABLE
0501 DASD_EXIT:

0501 88 66 OF MoV AHSAVE[BP] ,AH 3 SAVE VALUE IN AH SAVE AREA
0504 83 C4 02 ADD SP,2 5 THROW AWAY RETURN ADDRESS
0507 F8 CLC

0508 E9 0071 R JMp DIO_3 5 GO BACK TO MAIN ROUTINE
0508 DSKT_RDDASD ENDP

;DISKETTE CHANGE LINE STATUS ROUTINE

0508 DSKT_CHANGE PROC NEAR

050B E8 0586 R CALL GET_DRV_CONFIG 5 GET DRIVE CONFIGURATION

050E 0A CO OR AL,AL 3 CHECK FOR DRIVE NO THERE
0510 74 41 Jz DCL_06 5 IF SO THEN SET TIMEOUT STATUS
0512 3C 03 CMP AL,TPI_135 3 CHECK FOR 3.5

0514 75 63 JNE DCL_10 5 JUMP IF NO CHANGE LINE

0516 E8 041B R CALL MOTOR_STARTUP ; TURN ON MOTOR AND SELECT

i CHECK CHANGE LINE

0519 DCL_O1:

0519 52 PUSH DX

051A BA 03F4 MoV DX, FDC_STATUS ; ENSURE CONTROLLER IS ON
051D EC IN AL, DX

051E BA 03F7 MoV DX,DRIVE_SENSE 3 DIGITAL INPUT PORT

0521 EC IN AL, DX

0522 5A POP DX ; RESTORE DRIVE NUMBER
0523 A8 80 TEST AL,CHG_LINE 5 TEST FOR DISKETTE CHANGE
0525 75 OF JINZ DCL_03 5 JUMP IF ACTIVE

0527 F6 06 0016 R 02 TEST BIOS_STATUS,FORCE_DCL ; FORCE CHANGE ERROR
052C 75 2C JINZ DCL_07 5 AFTER RESUME? - JUMP IF YES

. CHANGE LINE NOT ACTIVE

5

052E DCL-02:

052E C6 06 0041 R 00 MoV DISKETTE_STATUS,0 ; SET GOOD RETURN
0533 F8 CLC ; RESET ERROR FLAG
0534 EB 49 JMP SHORT DCL_EXIT 3 RETURN

. CHANGE LINE ACTIVE
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; SEEK TO 1 THEN TO O TO RESET CHANGE LINE

0536 DCL_03:
0536 B5 01 MoV CH,01H 3 SET UP TO SEEK TO TRACK 1
0538 E8 0268 R CALL SEEK 3 TO RESET CHANGE LINE
0538 72 07 Jc DCL_04 5 JUMP IF ERROR ON THE SEEK
053D B5 00 MOV CH,00H 5 NOW SET TO SEEK TO ZERO
053F E8 0268 R CALL SEEK ; DO THE SEEK
0542 73 05 JNC DCL_05

3 SEEKS FAILED SO SET RECAL REQUIRED
0544 DCL_04:
0544 C6 06 003E R 00 MoV SEEK_STATUS,0 5 SEEK FAILED RECAL REQUIRED

Z CHECK TO SEE IF CHANGE LINE WAS SUCCESSFULLY RESET

5

0549 DCL_05:

0549 52 PUSH DX

054A  BA 03F7 MoV DX,DRIVE_SENSE 5 DIGITAL INPUT PORT

054D EC IN AL,DX

054E 5A POP DX 5 RESTORE DRIVE NUMBER

054F A8 80 TEST AL ,CHG_LINE 5 TEST FOR DISKETTE CHANGE
0551 74 07 Jz DCL_07 5 IF RESET THEN MEDIA CHANGE

CHANGE LINE DID NOT RESET SO SET TIMEOUT ERROR

0553 DCL_06:
0553 €6 06 0041 R 80 MoV DISKETTE_STATUS,TIME_OUT ; NO DISKETTE IN DRIVE
0558 EB 17 JMP SHORT DCL_09 3 EXIT WITH TIMEOUT ERROR

MEDIA CHANGE WAS ACTIVE, AND RESET SUCCESSFULLY, IF CHANGE LINE NOT
SUPPORTED AND NO READ DCL STATUS DON'T REPORT THE ERROR

055A DCL_07:
055A F6 06 0016 R 04 TEST  BIOS_STATUS,DCL_SUPPORTED ; CHANGE LINE SUPPORTED
055F 75 06 JNZ  DCL_08 . JUMP IF YES
0561 80 7E OF 16 CMP  AHSAVE[BP],16H . FUNCTION = READ DCL STATUS?
0565 75 C7 JNE  DCL_0? > NO THEN INDICATE INACTIVE
0567 DCL_08:
0567 80 26 0016 R FD AND  BIOS_STATUS,NOT FORCEDCL ; RESET RESUME FLAG
056C C6 06 0041 R 06 MOV DISKETTE_STATUS,MEDIA_CHANGE ; SET RETURN CODE
0571 DCL_09:
0571 80 26 003F R DF AND  MOTOR_STATUS,NOT MOTOR_OK ; ACTIVATE STARTUP DELAY
s ON NEXT OPERATION

0576 F9 STC > SET INTERNAL ERROR FLAG
0577 EB 06 JMP SHORT DCL_EXIT ? RETURN TO CALLER

. NO CHANGE LINE AVAILABLE

> (NOT AN INTERNAL FLAGGED ERROR)
0579 ’ DCL_10:
0579 C6 06 0041 R 06 MOV DISKETTE_STATUS,MEDIA_CHANGE ; DEFAULT TO DISKETTE CHG
057E F8 cLe . RESET INTERNAL ERROR FLAG
057F DCL_EXIT:
057F €3 RET ; RETURN TO CALLER
0580 DSKT_CHANGE  ENDP

. SET DASD TYPE FOR FORMAT
0580 DSKT_SETDASD ~ PROC  NEAR
0580 C6 06 0041 R 00 MOV DISKETTE_STATUS,0 ; SET OKAY RETURN CODE
0585 (3
0586 DSKT_SETDASD  ENDP
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0586

0586
0588
0588
058D
058F
0592
0594
0596
0598
059A
059C
059E

05A0
05A0
05A2
05A3

GET_DRV_CONFIG
GET DRIVE INFORMATION SUBROUTINE

REGISTERS MODIFIED: AX,BX,CX

INPUT CONDITIONS: DL = DRIVE NUMBER 0-3
OUTPUT CONDITIONS: AL (LOW NIBBLE CONTAINS DRIVE TYPE)
CARRY FLAG SET IF DRIVE # OUT OF RANGE

GET_DRV_CONFIG PROC NEAR

10 MoV AH,RTC_DSKT_CON
0000 E CALL  GET_RTC_REG
F8 MoV BH, AL
ca INC AH
0000 E CALL  GET_RTC_REG
E7 MoV AH, BH
03 MoV cL,3
CA SUB CL,DL
06 Jz GET_DRVO1
El SHL cL,1
El SHL cL,1
£8 SHR AX,CL

GET_DRVO1:
OF AND AL ,OFH

RET

GET_DRV..CONFIG ENDP

3 GET DRIVE INFORMATION
DRIVE 0,1 IN BH

DRIVE 2,3 IN AL

DRIVE 0-3 INFO IN AX (NIBBLES)
SET SHIFT COUNT

SUBTRACT DRIVE NUMBER

MULTIPLY BY 4 (BITS/ DRIVE)

SHIFT TO GET DRIVE INFO

SAVE ONLY LOW NIBBLE

Bootstrap Loader Interrupt Hex 19
(SYS_BOOT)

05A3
05A3

05A4
05A7

05A9

05AC
05AF

0581
05B1
0582
05B4

FC

B8
8E

E8
E8
75

FB
2B
8E

j=== INT 19H ==

5 BOOT STRAP LOADER

TRACK 0, SECTOR 1 IS READ INTO THE
BOOT LOCATION (SEGMENT 0, OFFSET 7C00)

IF THERE IS A HARDWARE ERROR CONTROL IS
TRANSFERRED TO THE ROM BASIC ENTRY POINT.

; AND CONTROL IS TRANSFERRED THERE

ASSUME  CS:ROMCODE,DS:DATA,ES:ABSO

SYS_BOOT PROC NEAR

cLD s SET FORWARD DIRECTION
. FORCE DCL SUPPORT FOR BOOTSTRAP
cee R MOV AX,DATA
D8 MOV DS,AX
0000 E CALL  DSP_INIT ; CLEAR THE SCREEN
0000 E CALL  RES_ERR_CHK ; CHECK AND DISPLAY RESUME ERRORS
4c INZ  HL3 . JUMP IF ANY RESUME ERRORS
RETRY_BOOT:
STI ; ENABLE INTERRUPTS
co SUB AX,AX . ESTABLISH ADDRESSING
0 MOV ES,AX
P RESET THE DSKT PARAMETER TABLE VECTOR
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05B6 26: C7 06 0078 R 0000 E MOV WORD PTR DISK_POINTER, OFFSET DSKT_BASE
05BD 26: 8C OE 007A R MoV WORD PTR DISK_POINTER+2,CS

; CLEAR THE BOOT LOCATION (256 WORDS)

05C2 B9 0100 MoV CX,256
05C5 BF 7C00 R MoV DI,OFFSET BOOT_LOCN
05C8 2B CO SUB AX,AX
05CA F3/ AB REP STOSW

B LOAD SYSTEM FROM DISKETTE
05CC B9 0002 MOV CX,2 ; RETRY COUNTER
05CF HO:
05CF 51 PUSH cX
05D0 H1:
05D0 B4 00 MoV AH,0 3 RESET THE DISKETTE SYSTEM
05D2 CD 13 INT 13H 5 DISKETTE_IO
05D4 73 06 JINC H1_1 5 IF ERROR, TRY AGAIN
05D6 59 POP Cx
05D7 E2 F6 Loop HO 5 IF RETRY EXCEEDS TWO THEN BASIC
0509 EB 7C 90 JMP HBASIC
05DC H1_1:
05DC B8 0201 Mov AX,201H 5 READ IN THE SINGLE SECTOR
05DF 2B D2 SUB DX, DX 5 TO THE BOOT LOCATION
05E1 BB 7C00 R MoV BX,0FFSET BOOT_LOCN

5 DRIVE 0, HEAD 0

05E4 B9 0001 MoV CX,1 5 SECTOR 1, TRACK 0
05E7 CD 13 INT 13H 5 DISKETTE_IO
05E9 59 POP CX 3 GET RETRY COUNT
05EA 72 03 Jc H1_2 3 GO CHECK BOOT IF READ OKAY
05EC EB 76 90 JMP H4
05EF H1_2:
05EF B4 16 MoV AH, 16H 5 CHECK FOR NO MEDIA IN DRIVE BY
05F1 CD 13 INT 13H ; CHECKING CHANGE LINE
05F3 F6 C4 80 TEST AH, TIME_OUT 5 CHECK FOR NO MEDIA IN DRIVE
05F6 75 05 JINZ - 5 IF NO MEDIA THEN SHOW ICON
05F8 E2 D5 Loop HO ; ELSE GO RETRY ERROR
05FA  E9 068C R JMP H10 5 RETRY EXCEEDED GO SHOW BAD DISKETTE
05FD H1_3:
05FD F6 06 0016 R 10 TEST BIOS_STATUS,BOOT_FIHIT ; DID THE USER INDICATE BASIC OPTIO!
0602 74 03 Jz H2_1 5 JUMP IF NOT
0604 EB 51 90 JMP HBASIC 5 EXIT TO BASIC

. SHOW DISKETTE
0607 ’ H2_1:
0607 80 26 0016 R EF AND  BIOS_STATUS,NOT BOOT_FIHIT ; RESET F1 KEY HIT FLAG
060C H3:

060C BA 1200 (% DX, 1200H ; DX POINTS TO DISPLAY POSITION
060F BD 0000 E ) BP,OFFSET F1_ICON ; POINT THE F1 ICON

0612 E8 06BE R CALL DSPY_ICON

0615 H3_1:

0615 BA 0I1F Mov DX,011FH ; DX POINTS TO DISPLAY POSITION
0618 BD 0000 E MoV BP,0FFSET SYS_DSKT_ICON ; POINT TO THE DISKETTE ICON
061B E8 06BE R CALL DSPY_ICON

061E BA OE21 MoV DX,0E21H 3 DX POINTS TO DISPLAY POSITION
0621 BD 0000 E MoV BP,OFFSET DSKT_ICON ; POINT TO THE DISKETTE ICON
0624 E8 06BE R CALL DSPY_ICON

0627 H3_2:

0627 B3 05 MoV BL,05 ; SET TIMEOUT TO 275 MSECS
0629 E8 06C4 R CALL KEY_WAIT 3 WAIT FOR F1 KEY OR TIME

; WAIT TIMEOUT OR F1 KEY OCCURRED

b}

062C TO:

062C 52 PUSH DX 3 SAVE DISKTETTE POINTER

062D BA O11F MoV DX,011FH 3 DX POINTS TO DISPLAY POSITION
0630 BD 0000 E MoV BP,OFFSET SYS_DSKT_ICON ; POINT TO THE DISKETTE ICON
0633 E8 06BE R CALL DSPY_ICON

0636 5A POP DX

0637 FE CE DEC DH

0639 80 FE 06 CMpP DH,06H
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063C
063E
0641
0644

0646
0646
0648
064D
064F
0652

0654

0657
0657
065C
065F
0662

0664
0664
0667
066A
066E
0670

0672
0675
0678
067A

067C
0681
0684
0687

068C

0691
0694
0694
0695
0698
0698
069E
069F
06A1
06A3

06A6
06A9
06AB
06AE
06B0
06B0
06B3
06B6
06B9
06BB

74
BD
E8
EB

F6
75
B3
E8
EB

E9

83

26:

31
74

80
E8
E8
EA

08
0000 E
06BE R
El

JE TO-1 3 YES THEN REDISPLAY ICONS

MoV BP,OFFSET DSKT_ICON ; OTHERWISE JUST MOVE DISKETTE
CALL DSPY_ICON

JMP H3_2 3 WAIT AGAIN

; CHECK FOR F1 HIT AND IF SO THEN RETRY DISKETTE

s

06 0016 R 10

T0-1:
TEST BIOS_STATUS,BOOT_FIHIT ; F1 KEY WAS HIT?

JINZ T0_3 3 NO THEN KEEP DISPLAYING ICONS
Mov BL,20 ; -DELAY LONGER FOR NO DISKETTE
CALL KEY_WAIT 5 WAIT TIME

JMP SHORT H3_1 5 GO RE DISPLAY ICONS

T0_3: JMpP RETRY_BOOT ; GO RETRY BOOT

; USER WANTS BASIC OR CONTROLLER FAILURE

26 0016 R EF
0000 E

0000 E

18

HBASIC:
AND BIOS_STATUS,NOT BOOT_FIHIT ; RESET F1 HIT FLAG
CALL DSP_INIT 5 CLEAR THE DISPLAY
CALL DSP_FSETM 5 SET MODE TARGET DISPLAY
INT 18H 5 GO TO RESIDENT BASIC

IPL WAS SUCCESSFUL

; NOW CHECK BOOT_LOCN FOR NON ZERO DATA

7C00 R
000A

: Al 7C00 R

(o]
1A

H4:
MoV DI,OFFSET BOOT_LOCN
MoV CX,10
MoV AX,WORD PTR BOOT_LOCN
OR AX,AX
JE H10 5 IF ZERO BAD BOOT RECORD

Z NOW CHECK NEXT 10 WORDS FOR NOT EQUAL

C7 02
3B 05
F8
10

26 0016 R EB
0000 E

0000 E

7€00 ---- R

H4_LP: ADD DI,2
CMP AX,ES: [DI]

LOOPZ  H4_LP ; LOOP IF DATA SAME

Jz H10 ; BAD BOOT RECORD IF ALL DATA SAME

AND BIOS_STATUS,NOT BOOT_F1HIT+DCL_SUPPORTED ; RESET BIOS FLAGS
CALL DSP_INIT 5 CLEAR THE DISPLAY

CALL DSP_FSETM 5 CLEAR THE TARGET DISPLAY

JMP BOOT_LOCN

Z SHOW DISKETTE EXITING DRIVE AND SPLITTING APART

26 0016 R EF
0621

011F
0000 E
06BE R

C6
05
0000 E

H10: AND BIOS_STATUS,NOT BOOT_F1HIT ; RESET KEY HIT FLAG

Mov DX,0621H 5 START INITIAL DISPLAY
H10_2:
PUSH DX 3 SAVE DISKTETTE POINTER
MoV DX,011FH ; DX POINTS TO DISPLAY POSITION

Mov BP,OFFSET SYS_DSKT_ICON ; POINT TO THE DISKETTE ICON
CALL DSPY_ICON

POP DX
INC DH
MoV BL,05 3 SET TIMEOUT TO 275 MSECS

MoV BP,0FFSET DSKT_ICON ; WITH GOOD DISKETTE ICON

; CHECK FOR LAST POSITION FOR DISKETTE BEFORE BROKEN DISKETTE IS SHOWN

FE OF
05
0000 E
28

06BE R
06C4 R
FE OE
D9

060C R

CMP DH,0EH

JNE H10_3 3 YES THEN DISPLAY BROKEN ICON

MoV BP,OFFSET BAD_DSKT_ICON ; OTHERWISE SHOW BAD DISKETTE

MoV BL,40 5 TIME DELAY FOR BROKEN DISKETTE
H10_3:

CALL  DSPY_ICON
CALL  KEY_WAIT
cMP DH, OEH
JINE H10_2

JMP H3

WAIT FOR TIME OR F1 KEY

AT LAST ICON

NO THEN KEEP MOVING DISKETTE
YES THEN SHOW DISKETTE GOING IN
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06BE

06BE
06BE
06BF
06C0
06C3
06C4

06C4
06C4
06C5
06C6
06C9
06CD

06CF
06D2

06D4
06D6
06D8
06DB

06DD
06DF
06E1
06E7

06EA
06EB
06ED
06EF

06F1

06F6
06F6
06F7

06F7

FB

3C
74

80

C3

> DISPLAY BROKEN ICON

0000 E

TR

001C R
3E 001A
02

0000 E

SYS_BOOT ENDP

DSPY_ICON PROC NEAR

PUSH
pPopP
CALL
RET

o
ES B
ICON_PR 5

DSPY_ICON ENDP

POINT ES TO CODE SEGMENT
DISPLAY THE INSERT DISKETTE ICON

THIS CODE WAITS FOR THE F1 KEY TO BE DEPRESSED OR THE TIME LIMIT EXPIRED
WHICH EVER COMES FIRST

KEY_WAIT PROC NEAR

PUSH
popP
MoV
R Mov
Mov

CALL
JC

A KEY WAS HIT

00
16
FC 3B
0D

>

0C
E3
06 0072
0000 E

MOV
INT
CMP
JE

CMP
JINE
R ABCD Mov
JMp

DS
ES H

DI,OFFSET BUFFER_TAIL ;

POINT ES TO DATA SEGMENT
GET ADDRESS OF BUFFER_TAIL

BH,BYTE PTR BUFFER_HEAD ; GET DATA IN BUFFER HRAD

AL,02H B

COMPARE RETURN NOT EQUAL

3 USING BH AND DATA AT DI

EXT_EVENT ;
KW_EXIT :
AH,0

16H

AH, 3BH ;
F1BRK ;

AL,OCH
KEY_WAIT 5

RESET_FLAG,LOOP_MODE ;

POST_LOOP H

; WAIT FOR BREAK OF F1 KEY

>

>

60
F9

Qrvs we we

OE 001

F1BRK:
IN
CMp
JE

STI

WILL RETURN AFTER TIME LIMIT OR WHEN
THERE IS DATA IN KEYBOARD BUFFER
IF TIMEOUT THEN Jump

3 OTHERWISE PURGE THE KEY

F1 KEY?
YES THEN WAIT FOR BREAK

; CHECK FOR POWER ON SELF TEST LOOP MODE REQUEST
5 CNTL + L KEY?

NO THEN WAIT SOME MORE
SET POST LOOP MODE ACTIVE
EXIT BACK TO POST

5 ENABLE INTERRUPTS

AL,KB_DATA ;
AL, 03BH ;
F1BRK :

F1 KEY WAS DEPRESSED THEN RELEASED

R 10 OR

RETURN TO CALLER

KW_EXIT:

; READ KEYBOARD PORT

CHECK FOR STILL F1 KEY

; WAIT UNTIL NOT F1 KEY MAKE

BIOS_STATUS,BOOT_FIHIT ; SET F1 HIT FLAG

KEY_WAIT ENDP

ROMCODE ENDS

END
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Communications and Printer BIOS
(B14COMMO)

0000 ROMCODE SEGMENT BYTE PUBLIC
ASSUME  CS:ROMCODE,DS:DATA
IDENT B14COM,14,00

ROUTINE-NAME : B14COMMO

DATE LAST MODIFIED: 09/12/85

DESCRIPTIVE-NAME : INT 14H CALLS COMMUNICATION BIOS FUNCTIONS.
INT 17H CALLS PRINTER BIOS ROUTINES.

COPYRIGHT : 7396-917 (C) COPYRIGHT IBM CORP. 1985
REFER TO COPYRIGHT INSTRUCTIONS FORM NUMBER G120-2083

CHANGE LEVEL: 0.0

FUNCTIONS:
COMMO_IO COMMUNICATIONS BIOS
PRT_IO PRINTER BIOS
COM_POWER POWER ON/OFF COM DEVICES

MODULE SIZE: 550 BYTES (DECIMAL)
ENTRY CONDITIONS: REFER TO PROLOGUES
EXIT CONDITIONS: REFER TO PROLOGUES
ROUTINES IN MODULE:

COMMO_IO COMMUNICATIONS BIOS
PRT_IO PRINTER BIOS
COM_POWER POWER ON/OFF COM DEVICES

INTERNAL DATA AREAS / TABLES: NONE

EXTERNALLY REFERENCED ROUTINES: REFER TO EXTRN LIST
EXTERNALLY REFERENCED DATA AREAS: BIOS DATA SEGMENT
CHANGE ACTIVITY: NONE
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Communications Interrupt Hex 14
- (COMMO-I0)

e e we e e we e we we we v v e U e Ul W e U e e we we e u we e we we e we e U M U M v e Wt s U M e W s B M s G W e U B s Gl M Gl us s U Ut s el we e we e ue e

INT 1AH m oo o e

COMMO_I0

THIS ROUTINE PROVIDES BYTE STREAM I/0 TO THE COMMUNICATIONS
PORT ACCORDING TO THE PARAMETERS:
(AH)=0 INITIALIZE THE COMMUNICATIONS PORT

(AL) HAS PARAMETERS FOR INITIALIZATION

7 6 5 4 3 2 1 0
----- BAUD RATE -- -PARITY-- STOPBIT  --WORD LENGTH-
000 - 110 X0 - NONE 0-1 10 - 7 BITS
001 - 150 01 - 0DD 1-2 11 - 8 BITS
010 - 300 11 - EVEN

011 - 600

100 - 1200

101 - 2400

110 - 4800

111 - 9600

ON RETURN, CONDITIONS SET AS IN CALL TO COMMO STATUS (AH=3)
(AH)=1 SEND THE CHARACTER IN (AL) OVER THE COMMO LINE
(AL) REGISTER IS PRESERVED
ON EXIT, BIT 7 OF AH IS SET IF THE ROUTINE WAS UNABLE
TO TRANSMIT THE BYTE OF DATA OVER THE LINE.
IF BIT 7 OF AH IS NOT SET, THE REMAINDER OF AH
IS SET AS IN A STATUS REQUEST, REFLECTING THE
CURRENT STATUS OF THE LINE.
(AH)=2 RECEIVE A CHARACTER IN (AL) FROM COMMO LINE BEFORE
RETURNING TO CALLER
ON EXIT, AH HAS THE CURRENT LINE STATUS, AS SET BY THE
THE STATUS ROUTINE, EXCEPT THAT THE ONLY BITS
LEFT ON ARE THE ERROR BITS (7,4,3,2,1)
IF AH HAS BIT 7 ON (TIME OUT) THE REMAINING
BITS ARE NOT PREDICTABLE.
THUS, AH IS NON ZERO ONLY WHEN AN ERROR
OCCURRED.
(AH)=3 RETURN THE COMMO PORT STATUS IN (AX)
AH CONTAINS THE LINE STATUS
BIT 7 = TIME OUT

BIT 6 = TRANS SHIFT REGISTER EMPTY

BIT 5 = TRAN HOLDING REGISTER EMPTY

BIT 4 = BREAK DETECT

BIT 3 = FRAMING ERROR

BIT 2 = PARITY ERROR

BIT 1 = OVERRUN ERROR

BIT 0 = DATA READY

AL CONTAINS THE MODEM STATUS

BIT 7 = RECEIVED LINE SIGNAL DETECT

BIT 6 = RING INDICATOR

BIT 5 = DATA SET READY

BIT 4 = CLEAR TO SEND

BIT 3 = DELTA RECEIVE LINE SIGNAL DETECT

BIT 2 = TRAILING EDGE RING DETECTOR

BIT 1 = DELTA DATA SET READY

BIT 0 = DELTA CLEAR TO SEND
(AH)=0THER

NO ACTION TAKEN.
(DX) = PARAMETER INDICATING WHICH RS232 CARD (0,1 ALLOWED)

DATA AREA RS232_BASE CONTAINS THE BASE ADDRESS OF THE 8250 ON THE

CARD. LOCATION 400H CONTAINS UP TO 4 RS232 ADDRESSES POSSIBLE.
DATA AREA LABEL RS232_TIM_OUT (BYTE) CONTAINS OUTER LOOP COUNT
VALUE FOR TIMEOUT (DEFAULT=1).

REGISTERS MODIFIED

AX MODIFIED ACCORDING TO PARMS OF CALL
ALL OTHERS UNCHANGED
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020

OO OO
==
MmN~ O

[eloloo e el

080

0000

0000
0001
0002
0003
0004
0005
0006
0008
000A
000C
000F
0013
0015

0017

0019
001C
001F
0020

0022
0025

0027
002A
002C
002E
0030
0032
0034
0036
0038
003A
003C

003F

003F
0040

5B
59

;3 INTERRUPTS

H INTERRUPTS ARE ENABLE UPON ROUTINE ENTRY.

e 3k e e e ok o ok ke ke e ke ke e ke e e e ok ok e ke e ek ko ke ke ok ke ke ok
>

4 PUBLICS
S HRHERER AR KA R KR H KA A KKK
PUBLIC COMMO_IO
PUBLIC PRT_IO

PUBLIC COM_POWER

o ek e e d ke e e ek e e ke ok ek ke e ok ok ke ok ok ok ke ok ke ok
3

H EXTERNALS

EXTRN  DDS:NEAR
EXTRN  BAUD_TABLE:BYTE
EXTRN  GET_RTC_REG:NEAR
EXTRN  GET_VECTOR@:NEAR
EXTRN  D11:NEAR
EXTRN  CHECK_FOR_8250:NEAR
;**********************************
; EQUATES
’ DSR_BIT EQU 20H
CTS_BIT EQU  10H
DTR_BIT EQU  OIH
RTS_BIT EQU  O2H
RCV_ERR EQU 000111108
DLAB EQU  8OH
; START OF CODE
COMMO_I0 PROC  FAR
P VECTOR TO APPROPRIATE ROUTINE
PUSH DS
PUSH DX
PUSH I
PUSH DI
PUSH X
PUSH  BX
F2 MOV SI,DX
FA MOV  DI.DX
£6 SHL  SIL1
0000 E CALL  DD$
94 0000 R MOV DX,RS232_BASE[SI]
D2 OR DX.DX
28 3z A3
08 MOV BL,AL
i-----CHECK FOR PRESENSE OF 8250 AT THIS
2 03 ADD  DX,3
0000 E CALL  CHECK_FOR_8250
STI
05 Jac A0
cc 8o R AH, 80H
18 JMP SHORT A3
EA 03 A0: SUB DX,3
c3 AL: MOV AL.BL
E4 R AH, AH
16 3z A4
cc DEC  AH
47 J A5
cc DEC  AH
6C Jz Al2
cc DEC  AH
03 N A3
00C6 R P Al8
A3:
POP  BX
POP X

p

RECV ERROR BITS
DIVISOR LATCH ACCESS BIT

SAVE SEGMENT
AND REGISTERS USED

PORT NUMBER TO SI

AND DI

MAKE WORD OFFSET

BIOS DATA SEG INTO DS
GET PORT BASE ADDRESS
TEST FOR O (NO PORT)
RETURN

SAVE SEND CHAR IF IS ONE

ORT

ADDRESS 8250 LINE CTRL REG
CARRY SET IF PRESENT
SHIELDS DOWN

YES, GO ON IF PRESENT

NO, SET TIMEOUT ERROR
EXIT

RESTORE ADDRESS
RESTORE SEND CHAR IF IS ONE
TEST FOR AH=0

YES, COMMO INIT

TEST FOR AH=1

YES, SEND CHAR

TEST FOR AH=2

YES, RECEIVE CHAR
TEST FOR AH=3

NO, EXIT

YES, GET PORT STATUS

RETURN FROM RS232
RESTORE REGISTERS
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0041 5F
0042 5E
0043 5A
0044 1F
0045 CF

0046

0046 8A
0048 83
0048 BO
004D EE

004E 8A
0050 Bl
0052 D2
0054 81
0058 BF
0058 03
005D 8B
0061 42

0062 2E:

0066 EE
0067 4A

0068 2E:

0068 EE
006C 83
006F 8A
0071 24
0073 EE
0074 4A
0075 4A
0076 BO
0078 EE
0079 EB

0078

007B 50
007C 83
007F BO
0081 EE
0082 42
0083 42
0084 B7
0086 E8
0089 74
008B

0088 59
008C 8A
008E

008E 80
0091 EB
0093

0093 4A
0094 B7
0096 E8
0099 75
0098 83
009E 59
009F 8A

00A1 EE
00A2 EB

00A4
00A4 83
00A7 BO

2-146

RETURN TO CALLER

SAVE INIT PARMS IN AH
POINT TO 8250 CONTROL REG
ACCESS BAUD RATE BY
SETTING DLAB=1

GET PARMS TO DL

ISOLATE THEM

BASE OF TABLE
PUT INTO INDEX REGISTER
POINT TO HIGH ORDER OF DIV

3 GET HIGH ORDER OF DIVISOR
5 SET HIGH OF DIVISOR

GET LOW ORDER OF DIVISOR

SET LOW OF DIVISOR

ADDRESS LINE CTR REG

GET PARMS BACK

STRIP OFF THE BAUD BITS

SET LINE CTRL TO WORD LENGTH
PARITY AND # STOP BITS
ADDRESS INTR ENABLE REG

5 DISABLE INTERRUPTS (IER)

COM_STATUS

SAVE CHAR TO SEND
ADDRESS MODEM CONTROL REG
5 SET DTR AND RTS
DATA TERM RDY, REQ TO SEND

5 MODEM STATUS REGISTER

DATA SET RDY & CLR TO SEND
ARE BOTH TRUE
YES, READY TO TRANSMIT CHAR

RELOAD DATA BYTE

INDICATE TIME OUT

RETURN

CLEAR_TO_SEND

ADDRESS LINE STATUS REGISTER
IS TRANSMITTER READY

TEST FOR TRANSMITTER READY
NO, RETURN WITH TIME OUT SET
ADDRESS DATA PORT

RECOVER IN CX TEMPORARILY
MOVE CHAR TO AL FOR OUT,
STATUS IN AH

OUTPUT CHARACTER

RETURN

5 MODEM CONTROL REGISTER
5 SET DATA TERMINAL READY

PoP DI
POP SI
POP DX
PoP DS
IRET H
ym-—-- INITIALIZE THE COMMUNICATIONS PORT
Ad:
EO MoV AH,AL H
C2 03 ADD DX,3 H
80 MoV AL,DLAB 5
ouT DX,AL H
y----- DETERMINE BAUD RATE DIVISOR
D4 MoV DL,AH H
04 MoV CL,4
c2 ROL DL,CL
E2 000E AND DX, 0EH H
0000 E MoV DI,OFFSET BAUD_TABLE ;
FA ADD DI,DX H
94 0000 R Mov DX,RS232_BASE[SI] H
INC DX
8A 45 01 MoV AL,CS: [DI]+1
ouT R
DEC DX
8A 05 MoV AL,CS: [DI] H
ouT R B
€2 03 ADD DX,3 H
c4 MoV AL, AH H
1F AND AL,01FH 5
ouT DX,AL 5
DEC DX B
DEC DX B
00 MoV AL,0
ouT DX,AL
48 JMP SHORT A18 B
FEEEEE SEND CHARACTER IN (AL) OVER COMMO LINE
A5:
PUSH AX 5
C2 04 ADD DX, 4 H
03 MoV AL,DTR_BIT OR RTS_BIT
ouT DX,AL H
INC DX B
INC DX
30 Mov BH,DSR_BIT OR CTS_BIT ;
0158 R CALL WAIT_FOR_STATUS 5
08 Jz A9 H
A7:
PoP CX
C1 Mov AL,CL H
A8:
CC 80 OR AH,80H H
AC JMP A3 H
A9: H
DEC DX B
20 MoV BH,DSR_BIT B
0158 R CALL WAIT_FOR_STATUS 5
FO JINZ A7 B
EA 05 SUB DX,5 5
popP CX B
C1 MoV AL,CL 5
ouT DX,AL H
98 JMP A3 H
jo=--- RECEIVE CHARACTER FROM COMMO LINE
Al2:
C2 04 ADD DX,4
01 Mov AL,DTR_BIT
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00A9
00AA
00AB
00AC
00AE
00B1
00B3
0084
00B6
00B9
00BB
00BE
00C2
00C3

00C6
00C6
00CA
00CD
00CE
00D0
00D1
00D2

= 03FB

00D5

00D5
00D6
0007
00D8
00DA
00DD
00DF
00E1
00E4
00E6
00E8
00EA

00EC
O0EE
00F0
00F2
00F4

20
0158 R
DB

01

0158 R
D3

E4 1E
94 0000

003F R

5

94 0000
C2 05

EO

003F R

s

B

ouT
INC
INC
MoV
CALL
JINZ
DEC
MoV
CALL
JINZ
AND
R MoV
IN
JMP

A18:
R MoV
ADD
IN
MoV
INC
IN
JMP

BH,DSR_BIT
WAIT_FOR_STATUS
A8

DX

BH,1
WAIT_FOR_STATUS
A8

AH,RCV_ERR
DX,RS232_BASE[SI]
AL,DX

A3

COMMO PORT STATUS ROUTINE

DX,RS232_BASE[SI]
AL,DX

AH, AL

DX

AL,DX

A3

e e we e v we we we e we we

MODEM STATUS REGISTER

DATA SET READY

TEST FOR DSR

NO, RETURN WITH ERROR
LINE STATUS REGISTER
RECEIVE BUFFER FULL
TEST FOR REC. BUFF. FULL
NO, SET TIME OUT ERROR
SAVE ERR ON RECV CHAR
DATA PORT

GET CHARACTER FROM LINE
RETURN

LINE STATUS REGISTER

GET LINE CONTROL STATUS
PUT IN AH FOR RETURN
POINT TO MODEM STATUS REG
GET MODEM CONTROL STATUS
RETURN

COM_POWER

TURN POWER ON/OFF TO COMMO CARD

MODEM/ASYNC POWER BIT IN FEATURE CONFIGURATION REGISTER

( =02 FOR MODEM, =04 FOR ASYNC SEC, =05 ASYNC PRIMARY

ENTRY:
BL =
BH = 0 - TURN POWER OFF
=1 - TURN POWER ON
EXIT: AH = 0 AND CF = 0
AH = 80 AND CF =1

REGISTERS USED:
AX IS DESTROYED.

INTERRUPTS:

IF OPERATION OKAY
IF POWER ON REQSTED AND NO RESP FROM 8250

WITHIN 500 MSEC

ALL OTHERS ARE NOT MODIFIED.

INTERRUPTS ARE ENABLED WITHIN ROUTINE, RESTORED UPON EXIT.

LOCAL EQUATES

LINE_CTL_REG

COM_POWER

PUSH
PUSH
PUSH
IN
Mov
MOV
MoV
TEST
JINZ
DEC
SHR
DEC

CPO:
Jz
OR
ouT
JMP

OR

EQU 3FBH
PROC NEAR
BX
CX
DX

AL ,KYBD_CNTL
DX,LINE_CTL_REG
AH,10H

CL,4

>

SAVE REGISTERS

5 GET INITIAL REG CONTENTS

PRI PORT LINE CONTROL REG

3 SET FOR LVL 4 SYSTEM IRPT

)

PARM FOR GET_VECTOR CALL

BL,SET_RS232_PRIM+ACT_MODEM ; PRIMARY ASYNC?

CPO
DH
AH,1
CL

BH, BH
CP1
AL,BL
KYBD_CNTL,AL
SHORT cpP2

BE ABLE TO HANDLE ANY PENDING INTERRUPT

5 NO - POINT TO SEC INT ID REG

SET FOR LEVEL 3 SYSTEM IRPT
ADJUST PARM FOR LEVEL 3 IRPT

CHECK REQUEST CODE

JUMP IF A POWER OFF REQUEST
TURN POWER ON

WHEN POWER IS TURNED OFF
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00F6
00F7
00F8
00FA
00FC
00FE
00FF
0102

0103
0106
0108
010A
0108
010E
010F
0113

0116
0118
011A
011cC
O11E

0120
0121
0124

0126
0127
0129
0128
012D
012F

0131
0132
0135
0136

0138
0139
013A
0138

013D

013F
0142

0144
0147
0149
0148

014D
014F
0150

F6
E4
8A

E6

FB
B9
E2

B3

B9
E2

E8
72
FE
75

B4
EB

2-148

D3
C3
7C

0000 E
---- R
D9

oc

ac 02

04 0000
4c 02

64C8
FE

4C 02

05

64C8
FE

0000 E
09

F2

80
02

SAVE FLAGS
SHIELDS UP
TURN POWER OFF

SAVE SI
3 SI CONTAINS VECTOR OFFSET
SAVE DS

SEGMENT THAT CONTAINS VECTOR

3 SAVE OFFSET
3 SAVE SEGMENT

WORD PTR[SI],OFFSET 611 3 SET UP DUMMY IRPT HNDLER

CP1:  PUSHF
CLI
NOT BL
AND AL, BL
ouT KYBD_CNTL AL
PUSH  SI
CALL  GET_VECTOR@
PUSH DS
MoV CX,ABSO
MoV DS, CX
MoV CX, [SI]
PUSH
MOV CX, [S1+2]
PUSH  CX
E MoV
MoV [s1+2],CS

UNMASK INTERRUPT LEVEL 3/4

NOT
IN

Mov
AND
ouT

AH
AL, INTAOL
BL,AL
AL, AH
INTAOL,AL

ENABLE SYSTEM INTERRUPTS

STI
MoV
Loop

RESTORE INTERRUPT

CL1
IN
NOT
AND
OR
ouT

RESTORE INTERRUPT

POP
MoV
POP
Mov

POP
POP
POPF
JMP

CX,100*MS_DELAY
$

MASK

AL, INTAO1
AH

BL,AH
AL,BL
INTAO1,AL

VECTOR

X
[S1+2],CX
CX
[S1],CX

DS
SI

SHORT CP3

GET CURRENT SYSTEM IRPTS
SAVE CURRENT SYSTEM IRPTS
LEVEL 3/4 INTERRUPT
UNMASK INTERRUPT

5 'SHIELDS DOWN
5 DELAY 100ms

SHIELDS UP

CURRENT INTERRUPTS

MASK INTERRUPT LEVEL 3/4 IF
UNMASKED DURING THIS ROUTINE

MASK INTERRUPT

RESTORE IRPT VECTOR SEGMENT

RESTORE IRPT VECTOR OFFSET

3 EXIT GOOD

WAIT FOR RESPONSE FROM 8250 UP TO 500 msec

cp2: MoV
CP2_1: MOV

Loop

BL,5

5 LOOP COUNT FOR 500 MSEC

CX,100*MS_DELAY ; INNER LOOP COUNT

CHECK FOR RESPONSE FROM 8250

CALL
Jc
DEC
INZ

CHECK_FOR_8250
CP3

BL

cp2_1

NO RESPONSE FROM 8250 - TIMEOUT

MoV
STC
JMP

RESET ASYNC

ROM BIOS

AH,80H
SHORT CP4

SETS CARRY IF PRESENT
YES, GO ON.

NO, TRY TIL TIMES UP

5 SET TIMEOUT
SET CARRY FLAG



0152

0154
0155
0156
0157

0158

0158
0158
015C
015C
015E
015E
015F
0161
0163
0165
0167
0169
0168

016D
016F
016F
0170
0170

9D 007C
c9

CP3: SUB AH,AH
CP4: POP DX
POP CX
POP BX
RET
COM_POWER ENDP

B

s

WAIT FOR STATUS ROUTINE

ENTRY:

EXIT:

BH=STATUS BIT(S) TO LOOK FOR,

DX=ADDR. OF STATUS REG

ZERO FLAG ON
ZERO FLAG OFF
AH=LAST STATUS READ

STATUS FOUND
TIMEOUT.

WAIT_FOR_STATUS PROC
Mov

NEAR

GOOD RETURN
RESTORE REGISTERS

BL,RS232_TIM_OUT[DI] ; LOAD OUTER LOOP COUNT

WFSO:
SuB CX,CX
WFS1:
IN AL, DX
MoV AH, AL
AND AL,BH
CMP AL,BH
JE WFS_END
LooP WFS1
DEC BL
JNZ WFSO
OR BH, BH
WFS_END:
RET

WAIT_FOR_STATUS ENDP
COMMO_IO ENDP

e we e we we we

GET STATUS

MOVE TO AH

ISOLATE BITS TO TEST
EXACTLY = TO MASK

RETURN WITH ZERO FLAG ON
TRY AGAIN

SET ZERO FLAG OFF
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Printer Interrupt Hex 17 (PRT_-IO)

0170

0170 FB
0171 1E
0172 52
0173 56
0174 51
0175 53
0176 E8
0179 8B
017B 8A
017F D1
0181 8B
0185 0B
0187 74
0189 0A
0188 74
018D FE
018F 74
0191 FE
0193 74

2-150

PRT_IO

INPUT
(AH)=0

(AH)=1
(AH)=2

(AH)=0TH

REGISTERS USED

INTERRUPTS:

e e we e we e we e we e we e W we we W W e U e we ue e e W e U W we we e e U e we we we ue s e we we

N
THIS ROUTINE PROVIDES COMMUNICATION WITH THE PRINTER

PRINT THE CHARACTER IN (AL)

ON RETURN, AH=1 IF CHARACTER COULD NOT BE PRINTED
(TIME OUT). OTHER BITS SET AS ON NORMAL STATUS CALL
INITIALIZE THE PRINTER PORT

RETURNS WITH (AH) SET WITH PRINTER STATUS

READ THE PRINTER STATUS INTO (AH)

7 6 5 4 3 2-1 0

| | | | | | | _TIMEOUT
| | | | | |~ UNUSED

| | | |- 1 =1/0 ERROR

| | | |- 1 = SELECTED

| | |- 1 = O0UT OF PAPER

| |- 1 = ACKNOWLEDGE

|~ 1 = NOT BUSY

ER

NO ACTION TAKEN.

AH IS MODIFIED
ALL OTHERS UNCHANGED

ASSUME  CS:ROMCODE, DS : DATA
PRT_IO PROC FAR

STI
PUSH
PUSH
PUSH
PUSH
PUSH
0000 E CALL
F2 MoV
9C 0078 R MoV
E6 SHL
94 0008 R MoV
D2 OR
0cC Jz
E4 OR
10 JZ
cC DEC
57 Jz
cC DEC
3F Jz

DDS
SI,D

sI,1
DX,PRINTER_BASE[SI]
DX, DX

BO

AH, AH

B2

AH

B8

AH

B5

(DX) = PRINTER TO BE USED (0,1,2) CORRESPONDING TO ACTUAL
VALUES IN PRINTER_BASE AREA

DATA AREA PRINTER_BASE CONTAINS THE BASE ADDRESS OF THE PRINTER
CARD(S) AVAILABLE (LOCATED AT BEGINNING OF DATA SEGMENT,
408H ABSOLUTE, 3 WORDS).

DATA AREA PRINT_TIM_OUT (BYTE) MAY BE CHANGED TO CAUSE DIFFERENT
TIME-OUT WAITS. DEFAULT=20.

IF NO PRINTER ATTACHED OR INVALID FUNCTION CODE RECEIVED, A RETURN
IS MADE WITH AH= PRINTER TIMEOUT (01)

INTERRUPTS ARE ENABLE UPON ROUTINE ENTRY, RESTORED ON EXIT.

3 SHIELDS DOWN

3 SAVE SEGMENT

>

; SAVE REGISTERS USED HERE

3 BIOS DATA SEG TO DS

3
3
s
3
>
>
>
s
>
5

; INVALID COMMAND OR NO PRINTER ATTACHED;

ROM BIOS

X 3 GET PRINTER PARM
BL,PRINT_TIM_OUT[SI]

; LOAD TIME-OUT PARM
WORD OFFSET INTO TABLE

5 GET BASE ADDRESS FOR PRINTER
3 ANY PRINTERS PRESENT?

3 NO,SIGNAL ERROR

; TEST FOR (AH)=0

3 YES, PRINT CHAR

3 TEST FOR (AH)=1

3 YES, INIT PRINTER

3 TEST FOR (AH)=2

3 YES, GET STATUS

SIGNAL TIMEOUT



0195

0197
0198
0199
019A
0198
019C

019D
019D
019E

019F
01A0
01A2

01A4
01A5
01A8
01AA
01AC
01AC
01AE
01AE
01AF
01B1
01B3
01B5
01B7
0189
018B
01BD

01BF
01BF
01c2
01C2
01C5

01c7
01C8
01C9
01CA
01CB

01cC
01CE
01CF
01D0
01D2
01D3

01D4
01D4
01D5
01D5
01D9

NO, RETURN TIMEOUT STATUS

3 RECOVER REGISTERS
; RECOVER REGISTERS

5 SAVE VALUE TO PRINT
5 POINT TO STATUS PORT

3 GET STATUS

IS PRINTER CURRENTLY BUSY?
NO THEN OUT_STROBE

5 ***INT 15 DEVICE BUSY

FUNCTION 90 PRINTER ID
JUMP IF TIMEOUT OCCURRED
WAIT_BUSY

GET STATUS

STATUS TO AH ALSO

IS PRINTER CURRENTLY BUSY
NO, OUT_STROBE

YES, TRY AGAIN

CHECK FOR I/0 ERROR

YES, JUMP

FINISHED 500 MS DELAY?
NO, DO AGAIN

YES, TIMEOUT

SET ERROR FLAG

TURN OFF THE OTHER BITS
RETURN WITH ERROR FLAG SET

GET VALUE TO PRINT

POINT TO DATA REG

OUTPUT VALUE TO DATA REG
POINT TO STATUS PORT
SAVE VALUE TO PRINT

OUT_STROBE
BE ; SET THE STROBE HIGH

3 STRB IS BIT 0 OF PORT C

SET THE STROBE LOW
RECOVER THE OUTPUT CHAR

SAVE AL REG

B4 01 BO: MOV AH,OIH ;
> COMMON EXIT FOR ALL PRINTER FUNCTIONS
58 ’ Bl: POP BX
59 POP  CX
5E POP  SI
5A POP DX
1F POP DS
CF IRET
P PRINT THE CHARACTER IN (AL)
B2:
50 PUSH  AX
42 IN DX
s CHECK FOR PRINTER BUSY
£C N AL, DX ;
A8 80 TEST  AL,NOT_BUSY :
75 23 INZ B4 :
s NOTIFY OPERATING SYSTEM THAT A PRINTER BUSY WAIT IS IN AFFECT
F8 cLe
B8 90FE MOV AX,90FEH ;
D 15 INT  15H
72 13 Jc B3_2 ;
B3:
2B €9 SUB CX,CX ;
B3_1:
£C N AL,DX ;
8A EO MOV AHLAL :
A8 80 TEST  AL,NOT_BUSY :
75 12 INZ B4 :
E2 F7 LOOP  B3_1 ;
A8 08 TEST  AL,NOT_ERROR ;
74 07 Ja B33 ;
FE CB DEC  BL :
75 ED INZ B3 :
; BUSY TIMEOUT OCCURRED ;
B3_2:
80 CC 01 R AH, 1 ;
B3_3:
80 E4 F9 AND  AH,OFSH ;
EB 19 JMP  SHORT B7 :
s PRINTER IS NOT BUSY SO STROBE OUT CHARACTER
58 B4: PoP AX 5
1A DEC DX ;
EE OUT  DX,AL :
42 IN DX :
50 PUSH  AX :
BO 0D MOV AL,SELECT+NO_INIT+STRO
42 INC DX ;
EE OUT  DX,AL
24 FE AND  AL.NOT STROBE ;
EE OUT  DX.AL
58 POP  AX ;
P PRINTER STATUS
B5:
50 PUSH  AX ;
B6:
8B 94 0008 R MOV DX,PRINTER_BASE[SI]
42 INC DX
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01DA EC IN AL, DX ; GET PRINTER STATUS
01DB 8A EO MOV AHLAL
01DD 80 E4 F8 AND  AH.OF8H ; TURN OFF UNUSED BITS
01E0 B7: > STATUS_SET
01E0 5A POP DX . RECOVER AL REG
01El 8A C2 MOV AL,DL . GET CHARACTER INTO AL
01E3 80 F4 48 XOR  AH,ACK+NOT_ERROR  » FLIP A COUPLE OF BITS
0l1E6 EB AF M Bl * RETURN FROM ROUTINE
P INITIALIZE THE PRINTER PORT
01E8 BS:
01E8 50 PUSH  AX s SAVE AL
01E9 42 INC DX > POINT TO OUTPUT PORT
OlEA 42 INC DX
01EB BO 08 MOV AL,SELECT s SET INIT LINE LOW, SLCT HIGH
01ED EE OUT  DX.AL
OlEE B9 0352 MOV CX.850 s SET MAX TIME CNT TO 4.25 SEC
> WAIT FOR UP TO 4 SECONDS FOR COMPACT PRINTER TO DROP BUSY
. IF PARALLEL PRINTER THEN JUST WAIT 5 MSECS AND EXIT
01F1 51 ’ B10:  PUSH  CX
01F2 B9 050A MOV CX,5*MS_DELAY ; DELAY FOR 5 MSECS
01F5 E2 FE LooP  $
01F7 59 POP  CX
01F8 83 FA 7A CMP  DX,CPRT_MODE s COMPACT PRINTER?
01F8 75 18 JNE Bl Y EXIT LOOP IF NOT
: WAIT FOR COMPACT PRINTER TO DROP BUSY
01FD E479 N AL, CPRT_STAT ; CHK FOR BUSY DROP IN STATUS
OLFF A8 02 TEST  AL.02 2 NOT BUSY?
0201 E1 EE LooPZ B0 : LOOP IF STILL BUSY
> DELAY 2 SECONDS AFTER BUSY DROP TO LET PRINTER MOVE HEAD TO HOME
0203 B3 08 MOV  BL,SELECT
0205 B9 FBF4 BIO_1: MOV CX,250%MS_DELAY
0208 E2 FE oo $
020A FE CB DEC  BL
020C 75 F7 JNE  BlO_l
> ACTIVATE PRINTER POWER
020E BO OC MOV AL,SELECT+NO_INIT ; NO INTERRUPTS, NON AUTO LF,
0210 EE OUT  DX.AL 1 SELECT AND INIT LINE HIGH
; DELAY 60 MSEC AFTER PRINTER POWER HAS BEEN ENABLED
0211 B9 378 MOV CX,60*MS_DELAY ; 60 MSEC DELAY
0214 E2 FE LOOP
0216 EB BD JMP  SHORT B6 s EXIT ROUTINE
0218 BO OC Bll: MOV AL,SELECT+NO_INIT ; NO IRPTS, NON AUTO LF,
021A EE OUT  DX,AL 5 SELECT AND INIT LINE HIGH
0218 EB B8 JMP  SHORT B6 . PRT_STATUS_1
021D PRT_IO ENDP
021D ROMCODE ENDS
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Time of Day (B15TOD)

0000 ROMCODE SEGMENT BYTE PUBLIC
ASSUME  CS:ROMCODE,DS:DATA
IDENT  B15TOD,15,00

MODULE-NAME : B15T0D
DATE LAST MODIFIED: 9/12/85
DESCRIPTIVE-NAME : TIME OF DAY SUPPORT
COPYRIGHT : 7396-917 (C) COPYRIGHT IBM CORP. 1985
REFER TO COPYRIGHT INSTRUCTIONS FORM NUMBER G120-2083
CHANGE LEVEL: 0.0

FUNCTION: TOD_PROC ALLOW READ/SET OF REAL TIME CLOCK
SET_TOD INITIALIZE TIMER DATA AREA
TMRO_INT8 SYSTEM TIMER INTERRUPT HANDLER
INITIALIZE_STATUS INITIALIZE REAL TIME CLOCK
RTC2_TST TEST REAL TIME CLOCK FOR TIME UPDATE

MODULE SIZE: 936 BYTES

ENTRY CONDITIONS:
REFER TO ROUTINE PROLOGUES

EXIT CONDITIONS:
REFER TO ROUTINE PROLOGUES

ROUTINES IN MODULE:

TOD_PROC ALLOW READ/SET OF REAL TIME CLOCK
SET_TOD INITIALIZE TIMER DATA AREA
TMRO_INT8 TIMER O INTERRUPT HANDLER

INTERNAL DATA AREAS / TABLES:  NONE

EXTERNALLY REFERENCED ROUTINES: REFER TO EXTRN LIST
EXTERNALLY REFERENCED DATA AREAS: TIMER DATA AREA
CHANGE ACTIVITY: NONE

N e Ut e e we e U ue e U e G W we e W e U We Ue W Be Bl WS Le we e us U ws Ge we e we B e wr W us we we

;* EXTERNAL REFERENCES

EXTRN ~ GET_RTC_NMI:NEAR
EXTRN  PUT_RTC_NMI:NEAR
EXTRN  DDS:NEAR

EXTRN ~ ENABLE_NMI:NEAR
EXTRN  DISABLE_NMI:NEAR
EXTRN  KB_NOISE:NEAR
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< dekkkdokk

B
.k
s

PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC

TOD_PROC

SET_TOD
TMRO_INT8
INITIALIZE_STATUS
RTC2_TST

PUBLICS DECLARATION

START OF CODE

Time of Day Interrupt He
(TOD-PROC)

SUBTTL TOD_PROC

x 1A

ROUTINE-NAME : TOD_PROC  (INT 1AH)
FUNCTION:

ALLOW TIMER DATA AREA TO BE R

ALLOW REAL TIME CLOCK TO

ENTRY AND EXIT CONDITIONS:

; 1. PURPOSE OF ENTRY:  READ
5 (TIM
; INPUT CONDITIONS: AH
; NORMAL EXIT CONDITIONS:

: REGISTERS MODIFIED:

: 2. PURPOSE OF ENTRY:  SET
: INPUT CONDITIONS: AH
5 cX
5 DX
: REGISTERS MODIFIED:

; 3. PURPOSE OF ENTRY:  READ
: INPUT CONDITIONS: AH
; NORMAL EXIT CONDITIONS:

; ERROR EXIT CONDITIONS:

; REGISTERS MODIFIED:

; 4. PURPOSE OF ENTRY:  SET
; INPUT CONDITIONS: AH
5 CH
H CL
5 DH
5 DL
; RESTRICTIONS: DL SHi
: DL MA
; REGISTERS MODIFIED:

2-154 ROM BIOS

BE READ/SET
EAD/SET

THE CURRENT CLOCK SETTING
ER DATA AREA)
= 00H
AL = 0 IF TIMER HAS NOT PASSED
24 HRS SINCE LAST READ.
<>0 IF ON ANOTHER DAY.
CX = HIGH WORD OF COUNT
DX = LOW WORD OF COUNT
AL, CX, DX

CURRENT CLOCK (TIMER DATA AREA)
1H

HIGH WORD OF COUNT
LOW WORD OF COUNT

wonon

AH
TIME OF REAL TIME CLOCK

CH
CL
DH
DL

o
N
=

HOURS IN BCD

MINUTES IN BCD

SECONDS IN BCD

00 - NOT DAYLIGHT SAVINGS
01 - DAYLIGHT SAVINGS

CF FLAG SET IF CLK NOT OPERATING
AX, CX, DX

TIME OF REAL TIME CLOCK
3H

HOURS IN BCD

MINUTES IN BCD

SECONDS IN BCD

1 IF DAYLIGHT SAVINGS OPTION.
ELSE 0.

wnononon

OULD = 1 OR = O ONLY.
DE TO = ITS OWN BITO.
AX
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10.

NOTE:

INTERRUPTS :

PURPOSE OF ENTRY: READ DATE FROM REAL TIME CLOCK
INPUT CONDITIONS: AH =
NORMAL EXIT CONDITIONS: CH

o
&
B

CENTURY IN BCD (19H OR 20H)

CL = YEAR IN BCD
DH = MONTH IN BCD
DL = DAY OF MONTH IN BCD
ERROR EXIT CONDITIONS:  CF FLAG SET IF CLK NOT OPERATING
REGISTERS MODIFIED: AX, CX, DX
PURPOSE OF ENTRY: SET DATE OF REAL TIME CLOCK
INPUT CONDITIONS: AH =
CH = CENTURY IN BCD (19H OR 20H)
CL = YEAR IN BCD
DH = MONTH IN BCD
DL = DAY OF MONTH IN BCD
REGISTERS MODIFIED: AX

PURPOSE OF ENTRY: SET ALARM TIME OF REAL TIME CLOCK
INPUT CONDITIONS: AH

CH = HOURS IN BCD
CL = MINUTES IN BCD
DH = SECONDS IN BCD

NORMAL EXIT CONDITIONS: CF FLAG = 0
ERROR EXIT CONDITIONS: CF FLAG SET IF CLK NOT OPERATING
CF FLAG SET IF ALARM ALREADY ENABLED

RESTRICTIONS: THE USER MUST CODE A RTN AND PUT
CORRECT ADDRESS IN THE VECTOR TABLE
FOR INT 4AH.

REGISTERS MODIFIED: AX

PURPOSE OF ENTRY: RESET THE ALARM
INPUT CONDITIONS: AH = O7H
NORMAL EXIT CONDITIONS: NONE

ERROR EXIT CONDITIONS:  NONE
REGISTERS MODIFIED: AX

PURPOSE OF ENTRY: SET ALARM TIME OF RTC FOR POWER ON
INPUT CONDITIONS: AH = 08H
CH = HOURS IN BCD
CL = MINUTES IN BCD
DH = SECONDS IN BCD
NORMAL EXIT CONDITIONS: CF FLAG = 0
ERROR EXIT CONDITIONS: CF FLAG SET IF CLK NOT OPERATING
CF FLAG SET IF ALARM ALREADY ENABLED
REGISTERS MODIFIED: AX

PURPOSE OF ENTRY:  READ ALARM TIME OF RTC AND STATUS
INPUT CONDITIONS: AH = O9H
NORMAL EXIT CONDITIONS:
CH = HOURS IN BCD
CL = MINUTES IN BCD
DH = SECONDS IN BCD
DL = ALARM STATUS
00 - ALARM NOT ENABLED (AIE=0)
01 - ALARM ENABLED BUT WILL NOT POWER
ON SYSTEM (AIE=1, EN_PON_ALRM=0)
02 - ALARM ENABLED AND WILL POWER ON
SYSTEM (AIE=1, EN_PON_ALRM=1)
ERROR EXIT CONDITIONS: CF FLAG SET IF CLK NOT OPERATING
REGISTERS MODIFIED: AX, CX, DX

FUNCTION CALLS WITH AH NOT EQUAL TO THE
ABOVE RESULT IN NO OPERATION
WITH THE CARRY FLAGE BEING CLEARED

FUNCTIONS 0, 1  FORCED OFF (CLI)
FUNCTIONS 2 - 9 FORCED ON (STI)
ON EXIT RESTORED AS WERE
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INTERNALLY REFERENCED ROUTINES:

INITIALIZE_STATUS INITIALIZES RTC REGISTERS A THRU D
UPD_IN_PR WAITS UNTIL CLOCK NOT BEING UPDATED
SET_ALRM SETS RTC ALARM TIME BYTES AND ENABLES

THE RTC ALARM

EXTERNALLY REFERENCED ROUTINES:
ESTABLISH SEGMENT

GET_RTC_NMI ADDRESSES AND READS A RTC REGISTER
AH = REGISTER #, AL = DATA READ
PUT_RTC_NMI ADDRESSES AND PUTS A RTC REGISTER
AH = REGISTER #, AL = DATA PUT
ENABLE_NMI ENABLE NMI'S
DISABLE_NMI DISABLE NMI'S
= 0001 SET_CF EQU OIH
0000 TOD_PROC ~ PROC  FAR
0000 FB ; INTERRUPTS ON FOR TIMER
0001 1iE PUSH DS ; SAVE SEGMENT
0002 E8 0000 E CALL  DDS 3 SET DATA SEGMENT
P CHECK FOR FUNCTION REQUESTS O AND l-m-=mmmoocommmmmamcaooooee
0005 RTC_CHKO:
0005 OA E4 OR AH,AH ; IF PARAMETER AH=0
0007 74 2B Jz RTC_0 ; THEN READ TIMER
0009 FE CC DEC AH ; IF PARAMETER AH=1
000B 74 3A Jz RTC_1 ; THEN SET TIME
000D 80 FC 09 CcMp AH,9 ; CHECK IF VALID DATA PASSED IN AH
; (0 <= AH <= 9)
0010 73 06 JAE TOD_NRET ; NORMAL RETURN IF NOT VALID
0012 E8 0000 E CALL  DISABLE_NMI ; DISABLE NMI'S
0015 EB 40 90 Jmp RTC_CHK1 ; GO CHECK FOR OTHER FUNCTIONS
P TOD_PROC NORMAL RETURN= === = mmmmmmmmmmmmmmm e mmmmm oo mmm
0018 TOD_NRET:
0018 E8 0000 E CALL  ENABLE_NMI ; RE-ENABLE NMI'S
001B TOD_RET:
001B FB STI ; ENABLE INTERRUPTS FOR TIMER
001C 1F POP DS ; RECOVER SEGMENT
001D 55 PUSH  BP
001E 8B EC MOV BP,SP
0020 80 66 06 FE AND BYTE PTR SS:[BP+6],NOT SET_CF
; RST CARRY OF FLAGS IN STACK
0024 5D POP BP
0025 CF IRET ; RETURN WITH GOOD CODE (CF=0)
R TOD_PROC ERROR RETURN==== === === oo oo m oo
0026 TOD_ERET:
0026 E8 0000 E CALL  ENABLE_NMI
0029 FB STI ; ENABLE INTERRUPTS FOR TIMER
002A 1F pOP DS ; RECOVER SEGMENT
0028 55 PUSH  BP
002C 8B EC MoV BP,SP
002E 80 4E 06 01 OR BYTE PTR SS:[BP+6-,SET_CF ; SET CARRY OF FLAGS
0032 5D POP BP
0033 CF IRET ; RETURN WITH ERROR CD (CF=1)
PR GET TIMER DATA--m-- FUNCTION QOH ===-=mmmmamaaaee
0034 RTC_O:
0034 FA CLI ; DISABLE INTERRUPTS FOR READ
0035 A0 0070 R MoV AL, TIMER_OFL ; GET OVERFLOW, AND
0038 C6 06 0070 R 00 MOV TIMER_OFL,0 ; RESET THE FLAG
003D 8B OF 006E R MoV CX, TIMER_HIGH ; CX RETURNS TIMER_HIGH DATA
0041 8B 16 006C R MoV DX, TIMER_LOW ; DX RETURNS TIMER_LOW DATA
0045 EB D4 aMP TOD_RET ; NORMAL RETURN WITH TMR DATA
PO SET TIMER---ocmmmmmmoman FUNCTION O1H —--=-ommmmmman
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0047
0047
0048
004C
0050
0055

0057
0057
0059
0058
005D
005F

0062
0062
0065
0067
0069
0069
0068
006E

0070
0072
0075

0077
0079
007¢C

007E
0080
0082
0085
0087
0089
008A

008C
008C
008F
0091

0094
0094
0096
0098

0098
009D
009F

00A2
00A4
00A6

00A9
00AB
00AE

00BO
00B3
00B5
00B7

FE
74
FE

E9

E8
73
E8

FUNCTION 02H

DISABLE INTERRUPTS FOR READ
SET TIMER_LOW = TO PARAM DX
SET TIMER_HIGH = TO PARAM CX
RESET OVERFLOW

NORMAL RTN AFTER SETTING TMR

LF PARAMETER AH=2
THEN GET RTC TIME
IF PARAMETER AH=3
THEN SET RTC TIME
GO CHECK FOR OTHER FUNCTIONS

CLOCK OPERATING?
YES, GO AROUND

; NO, ERROR RETURN

; ADDRESS AND

GET RTC_TSEC (Reg0)
DH RETURNS TSEC DATA

ADDRESS AND
GET RTC_TMIN (Reg2)

5 CL RETURNS TMIN DATA

; ADDRESS AND

FUNCTION O3H

GET RTC_THRS (Regd)
CH RETURNS THRS DATA

SET NOT-DAYLIGHT-SAVINGS
GET RTC_MODE (RegB)

DAYLIGHT SAVINGS SET?
NO, JUMP AROUND

YES, SET DL=01

NORMAL RETURN WITH TIME

CLOCK OPERATING?
YES, GO AROUND

NO, INIT CONTROL/STATUS
REG.S (A-D)

ADDRESS AND SET
RTC_TSEC (Reg0) = TO
TSEC PARAMETER, CH

ADDRESS AND SET
RTC_TMIN (Reg2) = TO
TMIN PARAMETER, CL

ADDRESS AND SET
RTC_THRS (Reg4) = TO
THRS PARAMETER, CH

5 ADDRESS AND

GET RTC_MODE (RegB)

AL,ATE_ENABLE+UIE_ENABLE+PIE_ENABLE+SET_DAYLIGHT

RESET UNUSED FLAGS

3 CLEAR ALL OTHERS.

RTC_1:
CLI ;
16 006C R MOV TIMER_LOW,DX :
OE 006E R MOV TIMER_HIGH,CX :
06 0070 R 00 MOV TIMEROFL,0 :
c4 JMP TOD_RET :
R CHECK FOR FUNCTION REQUESTS 2 AND
RTC_CHK1:
cc DEC MW ;
07 3z RTC_2 ;
cc DEC  AH ;
2D 3z RTC_3 ;
00EE R P RTC_CHK2 ;
R GET RTC TIMEsomammmn
’ RTC_2:
O1FE R CALL  UPD_IN_PR ;
02 INC  RTC_2A :
BD JMP  TOD_ERET
RTC_2A:
00 MOV AH,RTC_TSEC
0000 E CALL  GET_RTC_NMI :
) MOV DH,AL :
02 MOV AH,RTC_TMIN ;
0000 E CALL  GET_RTC_NMI :
c8 MOV CL,AL
04 MOV AH,RTC_THRS
0000 E CALL  GET_RTC_NMI ;
E8 MOV CH,AL :
D2 suB DL,DL ;
0B MOV AH.RTC_MODE ;
0000 E CALL  GET_RTC_NMI
01 TEST  AL,SET_DAYLIGHT
01 3z RTC_2B ;
INC ;
8c RTC_2B: JMP  TOD_NRET ;
R SET RTC TIME-commmm
’ RTC_3:
O1FE R CALL  UPD_IN_PR ;
03 INC RTC_3A :
01E5 R CALL  INITIALIZE_STATUS -
RTC_3A: ’
00 MOV AH,RTC_TSEC ;
c6 MOV AL.DH :
0000 E CALL  PUT_RTC_NMI :
02 MOV AH,RTC_TMIN ;
c1 MOV AL.CL :
0000 E CALL  PUT_RTC_NMI :
04 MOV AH,RTC_THRS ;
cs MOV AL.CH ;
0000 E CALL  PUT_RTC_NMI :
08 MOV AH,RTC_MODE
0000 E CALL  GET_RTC_NMI :
71 AND
E2 01 AND  DL,SET_DAYLIGHT
c2 O0R AL.DL :
02 OR AL, SET_24HR ;
0000 E CALL  PUT_RTC_NMI :

3 SET DL = TO ITS BITO

5 IF DSE=1, KEEP, ELSE DSE=DL.
5 TURN ON 24HR-MODE

; ADDR AND SET RTC_MODE (REG B)
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00BA B4 OE MoV AH,RTC_DIAG_STAT 5 ADDRESS AND

00BC E8 0000 E CALL  GET_RTC_NMI . GET RTC_DIAG_STAT (RegE)

00BF 24 7F AND  AL,NOT RTC_TIME_BAD ; RESET RTC_TIME_BAD FLAG (=0)

00C1 E8 0000 E CALL  PUT_RTC_NMI 3 PUT BACK RTC_DIAG_STAT (RegE)

00C4 E9 0018 R JMP TOD_NRET . NORMAL RTN AFTER SETTING TIME
R GET RTC DAT Evommmmmme FUNCTION O4H =-mmmmmmmmmmmmem

007 ’ RTC_4:

00C7 E8 OLFE R CALL  UPD_IN_PR ; CLOCK OPERATING?

00CA 73 03 INC  RTC_4A > YES, GO AROUND

00CC E9 0026 R JMP TOD_ERET . NO, ERROR RETURN

00CF RTC_4A:

00CF B4 07 MOV AH,RTC_MDAY ; ADDRESS AND

00D1 E8 0000 E CALL  GET_RTC_NMI . GET RTC_MDAY (Reg?)

00D4 8A DO MOV DL,AL > DL RETURNS DAY OF MON. DATA

00D6 B4 08 MOV AH,RTC_MON ; ADDRESS AND

00D8 E8 0000 E CALL  GET_RTC_NMI . GET RTC_MON (Reg8)

00DB 8A FO MOV DH,AL > DH RETURNS MONTH DATA

00DD B4 09 MOV AH,RTC_YEAR ; ADDRESS AND

00DF E8 0000 E CALL  GET_RTC_NMI . GET RTC_YEAR (Reg9)

00E2 B8A 8 MOV CL,AL Y CL RETURNS YEAR DATA

00E4 B4 32 MOV AH,RTC_CENTURY ; ADDRESS AND

00E6 E8 0000 E CALL  GET_RTC_NMI > GET RTC_CENTURY (Reg50/32H)

00E9 BA E8 MOV CH,AL > CH RETURNS CENTURY DATA

00EB E9 0018 R JMP TOD_NRET ; NORMAL RETURN WITH DATE
R CHECK FOR FUNCTION REQUESTS 4, 5, AND 6--vcsmsmmmmmmmmmmommmn

00EE ’ RTC_CHK2:

00EE FE CC DEC  AH ; IF PARAMETER AH=4

00FO 74 D5 Jaz RTC_4 . THEN GET RTC DATE

00F2 FE CC DEC AW . IF PARAMETER AH=5

00F4 74 07 Jaz RTC_5 > THEN SET RTC DATE

00F6 FE CC DEC AW . IF PARAMETER AH=6

00F8 74 3B a2 RTC_6 * THEN SET RTC ALARM

00FA EB 59 90 P RTC_CHK3 > G0 CHECK FOR REMAINING FUNCT
R SET RTC DAT Eecmmmmmmn FUNCTION OBH ==--mmcmmmmommen

00FD ’ RTCS5:

00FD E8 OIFE R CALL  UPD_IN_PR ; CLOCK OPERATING?

0100 73 03 INC  RTC_5A > YES, GO AROUND

0102 E8 O1E5 R CALL  INITIALIZE_STATUS  NO, INIT CONTROL/STATUS

. REG.S (A-D)

0105 RTC_5A:

0105 B4 06 MOV AH,RTC_WDAY ; ADDRESS AND

0107 BO 00 MOV AL.O . CLEAR

0109 E8 0000 E CALL  PUT_RTC_NMI > RTC_WDAY (Reg6)

010C B4 07 MOV AH,RTC_MDAY ; ADDRESS AND SET

010E 8A C2 MOV AL.DL > RTC_MDAY (Reg7) = TO

0110 E8 0000 E CALL  PUT_RTC_NMI * DAY OF MON. PARAMETER, DL

0113 B4 08 MOV AH,RTC_MON ; ADDRESS AND SET

0115 8A C6 MOV AL.DH > RTC_MON (Reg8) = TO

0117 E8 0000 E CALL  PUT_RTC_NMI . MONTH PARAMETER, DH

011A B4 09 MOV AH,RTC_YEAR ; ADDRESS AND SET

011C 8A C1 MOV AL.CL o RTC_YEAR (Reg9) = TO

011E E8 0000 E CALL  PUT_RTC_NMI Y YEAR PARAMETER, CL

0121 B4 0B MOV AH,RTC_MODE ; ADDRESS AND

0123 E8 0000 E CALL  GET_RTC_NMI > GET RTC_MODE (RegB)

0126 24 7F AND  AL,NOT SET_CLOCK . TURN OFF SET-MODE ONLY

0128 E8 0000 E CALL  PUT_RTC_NMI > ADDR AND SET RTC_MODE (RegB)

0128 B4 32 MOV AH,RTC_CENTURY ; ADDRESS AND SET

012D 8A C5 MOV AL.CH > RTC_CENTURY (Reg50/32H) = TO

012F E8 0000 E CALL  PUT_RTC_NMI . CENTURY PARAMETER, CH
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0132

0135
0135
0138
0138
013D
0140
0140

0143
0143
0145
0148
014A

014D
0152

0155
0155
0157
0159
0158
015D

0160
0160
0163
0166
0168
0168

0170

0173
0173
0176
0178
0178
0178
017D
0180

0182
0184
0187

0189
0188
018E

0190
0192
0194
0197
0199
0198
019D

E9

B4

24
E8

80
E9

0018 R JMP TOD_NRET 5 NML RTN AFTER SETTING DATE
jmmm——-- SET RTC ALARM-=-oum- FUNCTION 06H ----=--cememuaen
RTC_6:
01A9 R CALL SET_ALRM 5 SET ALARM REGISTERS
0000 CMP AX,0 ; GOOD RET_CODE RETURNED?
03 JNE RTC_6A 5 ...YES, CONTINUE.
0026 R JMP TOD_ERET 3 ...NO, ERROR RET.
RTC_6A:
0018 R JMP TOD_NRET ; NML RTRN AFTER SETTING ALARM
[T EEr RESET RTC ALARM--- FUNCTION O7H -==----mmuuaaamn
RTC_7:
0B Mov AH,RTC_MODE 5 ADDRESS AND
0000 E CALL GET_RTC_NMI 5 GET RTC_MODE (RegB)
DF AND AL,NOT AIE_ENABLE ; RESET ALARM INT ENABLE
0000 E CALL PUT_RTC_NMI ; ADDR & PUT RTC_MODE (RegB)
26 00AO R FB AND RTC_WAIT_FLAG,NOT PON_ALRM_PEND ; RST PWR BY ALARM
0018 R JMP TOD_NRET 5 NML RTRN RESETTING ALARM
jmmm———— CHECK FOR FUNCTION REQUESTS 7, 8, AND 9-----mmmmmmmccccnaaann
RTC_CHK3:
cC DEC AH ; IF PARAMETER AH=7
EA Jz RTC_7 5 THEN RESET ALARM
cC DEC AH 5 IF PARAMETER AH=8
03 Jz RTC_8 5 THEN SET RTC ALARM POWER-ON
14 90 JMP RTC_9 ; PARAM AH=9, GET ALARM TIME &
5 STATUS
jmmmmm—- SET RTC ALARM FOR POWER O N-coommmmmen
FUNCTION O8H
RTC_8:
01A9 R CALL SET_ALRM 3 SET ALARM REGISTERS
0000 CMP AX,0 5 GOOD RET_CODE RETURNED?
03 JINE RTC_8A 5 ...YES, CONTINUE.
0026 R JIMP TOD_ERET 5 ...NO, ERROR RET.
OE 00AO R 04 RTC_8A: OR RTC_WAIT_FLAG,PON_ALRM_PEND
5 SET PWR ON BY ALARM PENDING
0018 R JMP TOD_NRET 5 NML RTRN AFTER SETTING ALARM
jmm————— GET RTC ALARM AND STATUS----ccmmemunnmn
FUNCTION O9H
RTC_9:
01FE R CALL UPD_IN_PR ;3 CLOCK OPERATING?
03 JNC RTC_9A 5 YES, GO AROUND
0026 R JMP TOD_ERET ; NO, ERROR RETURN
RTC_9A:
01 MOV AH,RTC_ASEC ; ADDRESS AND
0000 E CALL GET_RTC_NMI 3 GET RTC_ASEC (Regl)
FO MOV DH,AL 5 DH RETURNS ASEC DATA
03 MoV AH,RTC_AMIN 3 ADDRESS AND
0000 E CALL GET_RTC_NMI 5 GET RTC_AMIN (Reg3)
c8 MoV CL,AL ; CL RETURNS AMIN DATA
05 Mov AH,RTC_AHRS ;5 ADDRESS AND
0000 E CALL GET_RTC_NMI 3 GET RTC_AHRS (Reg5)
E8 Mov CH,AL 5 CH RETURNS AHRS DATA
D2 SuB DL,DL 5 SET DL TO ZERO
0B MoV AH,RTC_MODE ;5 ADDRESS AND
0000 E CALL GET_RTC_NMI 5 GET RTC_MODE (RegB)
20 TEST AL,ATE_ENABLE 3 RTC ALARM DISABLED (AIE=0)?
0B Jz EXIT9 5 YES, RETURN DL=0
c2 INC DL 3 DL=1
06 00AO R 04 TEST RTC_WAIT_FLAG,PON_ALRM_PEND
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01A2 74 02
01A4 FE C2

01A6 E9 0018 R

01A9
01A9
01AB
01AE
01B0
01B2
01B4
01B5
01B5
01B8
01BA

01BD
01BD
01BF
01c1

01c4
01C6
o1cs

01CB
01CD
01CF

01D2
01D4
01D7
01D9
01DB

01DE
01EQ
01E2

01E4
01E5

Jz
INC
EXIT9: JM

EXIT9
DL
P TOD_NRET

IS PWR ON BY ALARM PENDING?
NO, RETURN DL=1
YES, RETURN DL=2
NML RTRN W/ALRM TIME & STAT

SET_ALARM

FUNCTION: IF RTC ALARM IS DISABLED AND THE CLOCK IS OPERATING, SET
THE ALARM TIME AND ENABLE THE RTC ALARM.

INPUT: DH =
CL = ALA
CH = ALA

OUTPUT: AX =0
AX <> 0

REGISTERS MODIFIE

ALARM SECONDS IN BCD

RM MINUTES IN BCD
RM HOURS IN BCD

ERROR RETURN CODE
GOOD RETURN CODE

D: AX

SET_ALRM
MoV
CALL
TEST
Jz
XOR
RET

CONT1:
CALL
JNC
CALL

CONT2:
MoV
MoV
CALL

MOV
MoV
CALL

Mov
MoV
CALL

MoV
CALL
AND
OR
CALL

IN
AND
ouT

RET
SET_ALRM
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PROC NEAR
AH,RTC_MODE
GET_RTC_NMI
AL,ATE_ENABLE
CONT1
AX, AX

UPD_IN_PR
CONT2
INITIALIZE_STATUS

AH,RTC_ASEC
AL,DH
PUT_RTC_NMI

AH,RTC_AMIN
AL,CL
PUT_RTC_NMI

AH,RTC_AHRS
AL,CH
PUT_RTC_NMI

AH,RTC_MODE
GET_RTC_NMI
AL,NOT SET_CLOCK
AL,ATE_ENABLE
PUT_RTC_NMI

AL ,NMI_CNTL

AL,NOT DIS_ALARM
NMI_CNTL,AL

ENDP

ADDRESS AND

GET RTC_MODE (RegB)

IF ALARM DISABLED (AIE=0)
THEN CONTINUE

ELSE CLEAR AX AND

RETURN

CLOCK OPERATING?

YES, GO AROUND

NO, INIT CONTROL/STATUS
REG.S (A-D)

ADDRESS AND SET
RTC_ASEC (Regl) = TO

5 ASEC PARAMETER, DH

; ADDRESS AND SET

.o e

RTC_AMIN (Reg3) = TO
AMIN PARAMETER, CL

ADDRESS AND SET
RTC_AHRS (Reg5) = TO

5 AHRS PARAMETER, CH

ADDRESS AND

GET RTC_MODE (RegB)

SET MODE OFF (SET=0)

ENABLE ALARM INT. (AIE=1)
ADDR AND SET RTC_MODE {RegB)

5 ENABLE RTC NMI FOR ALARM

RETURN TO RTC_6 OR RTC_8



01E5
01E5
01E7
01E9

01EC
01EE
01F0

01F3
01F5
01F8
01FA
01FD
O1FE

01FE
O1FE
01FF
0202
0202
0204
0207
0209
0208
020D
020F
0210
0210
0211
0212

0212

0A
0000 E
0B
0000 E
ocC
0000 E
0000 E

INITIALIZE_STATUS

FUNCTION: INITIALIZE RTC CONTROL AND STATUS REGISTERS
REG A = 976.6 USEC PERIODIC INTERRUPT
32.768 KHZ TIME BASE
REG B = ENABLE SET, 24HR, BCD MODES
DISABLE ALL INTERRUPTS AND DAYLIGHT SAVINGS
READ REG C AND D TO CLEAR STATUS
INPUT:  NONE
OUTPUT:  NONE
REGISTERS MODIFIED: AX
INITIALIZE_STATUS PROC  NEAR
MOV AH,RTC_UP_STAT ; ADDRESS AND INITIALIZE
MoV AL, 26H ; RTC_UP_STAT (RegA) TO GIVE
CALL  PUT_RTC_NMI ; **INT.=976.6 MICRO SEC.
MoV AH,RTC_MODE ; ADDRESS AND INITIALIZE
MOV AL,SET_CLOCK+SET_24HR ; RTC_MODE (RegB): (=82H)
CALL  PUT_RTC_NMI ; * MODES ON...SET, 24HR, BCD
; * DSABLE ALL OTH (NO DYLGHT)
MoV AH,RTC_INT_STAT s GET RTC_INT_STAT (RegC)
CALL  GET_RTC_NMI s TO INITIALIZE IT
MoV AH,RTC_COND_STAT  ; GET RTC_COND_STAT (RegD)
CALL  GET_RTC_NMI . TO INITIALIZE IT
RET ; RETURN TO CALLER
INITIALIZE_STATUS ENDP

UPD_IN_PR

FUNCTION: WAIT FOR RTC CLOCK TO UPDATE TIME. SET CARRY IF CLK NOT
OPERATING (DOESN'T LEAVE UPDATE MODE AFTER 600 MSEC).

INPUT:  NONE
OUTPUT: AX = 0  CLOCK NOT UPDATING
CARRY FLAG = 1 CLOCK NOT OPERATING
= 0 CLOCK HAS BEEN UPDATED
REGISTERS MODIFIED: AX
UPD_IN_PR  PROC NEAR
PUSH CX 3 SAVE CX
MoV CX,600 5 SET LOOP COUNT
UPDATE:
MoV AH,RTC_UP_STAT ; ADDRESS AND
CALL GET_RTC_NMI 5 GET RTC_UP_STAT (RegA)
TEST AL,RTC_UIP ; IF NOT UPDATING (UIP=0)
Jz UPD_IN_PREND 5 THEN RETURN
LOOP UPDATE 3 ELSE IF CX <> O THEN LOOP
XOR AX,AX 5 ELSE CLEAR AX AND
STC 5 SET CARRY FOR ERROR SIGNAL
UPD_IN_PREND:
POP CX 3 RESTORE CX
RET 5 RETURN TO CALLER
UPD_IN_PR ENDP
TOD_PROC ENDP

SUBTTL SET TIME OF DAY
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0212
0212 1E

0213 2B
0215 A2
0218 A3
021B A3

021E B4
0220 E8
0223 24

0225 75

0227 F8
0228 B4
022A CD
022C 72

022E 80
0231 77
0233 80
0236 77
0238 80
0238 77

023D 8A
023F E8
0242 B3
0244 F6
0246 8B

0248 8A
024A E8
024D BB
0250 52
0251 F7
0253 5A
0254 03
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3
s
B
>
>
>
5>
>
5
5
>
>
>
B
>
5>
5
>
>
>
>
s
>
H
3

3 FUNCTI

ON:

5 ROUTINE-NAME : SE

T_TOD

SET TIMER DATA AREA FROM RTC TIME OR INITIAL TO ZERO
(FOR COLD_MODE)

3 ENTRY CONDITIONS:

PURPOSE OF ENTRY: SET TIMER DATA AREA
INPUT CONDITIONS: NONE
RESTRICTIONS: NONE

3 EXIT CONDITIONS:

NORMAL EXIT CONDITIONS: TIMER DATA AREA SET FROM RTC TIME

ERROR EXIT CONDITIONS:
REGISTERS MODIFIED:

5 INTERRUPTS: LEFT

TIMER DATA AREA SET TO ZERO
AX RETURNS STATUS CODE FOR DISPATCHER

AX = 4000 NON-FATAL ERROR AX = 0 GOOD

AS ARE

5 INTERNALLY REFERENCED ROUTINES: CVT_BINARY
; EXTERNALLY REFERENCED ROUTINES: DDS, GET_RTC_NMI, PUT_RTC_NMI,
INT_1A

o e sk e ek ok e e stk e e sk st sk ok ok ke ok ke ke e sk ok ke sk ok sk sk ok ok ke sk ok ok gk ok ok ok sk ok ok ke ek ok e ke ok ok ek e ok ek ke ek

>

Co

0070 R
006C R
006E R

OE
0000 E
84

SET_TOD PROC NEAR

PUSH

RESET TIMER

MOV
MoV
MoV

Mov
CALL
AND

JNZ

RTC TIME
CLC
MoV
INT
Jc

DS

DATA AREA
AX,AX
TIMER_OFL AL
TIMER_LOW,AX
TIMER_HIGH,AX

AH,RTC_DIAG_STAT
GET_RTC_NMI

>

>

SAVE SEGMENT

5 RESET

TIMER

; DATA

>

5>

AREA

ADDRESS AND
GET RTC_DIAG_STAT (RegE)

AL ,RTC_TIME_BAD+RTC_FAILED

TOD_NOTSET

AH,GET_RTC_TIME
1AH
SET_RET

CHECK VALIDITY OF RTC TIME

CMP
JA
CMP
JA
CMP
JA

TIMER FR
MoV
CALL
MoV
MUL
MoV

MoV
CALL
MoV
PUSH
MUL
POP
ADD

ROM BIOS

DH,SEC_MAX_LIMIT
BAD_TIME
CL,MIN_MAX_LIMIT
BAD_TIME
CH,HRS_MAX_LIMIT
BAD_TIME

OM RTC TIME
AL ,DH
CVT_BINARY
BL,COUNTS_SEC
BL

DX,AX

AL,CL
CVT_BINARY
BX,COUNTS_MIN
DX

BX

DX

DX,AX

>

5 TIME BAD OR CLOCK ERROR?

; YES. TIMER SET TO ZERO

we we ur we we e e we e we we e e we we we

SET CF=0 "NO ERROR" STATE
FOR INT_1A, AH=2=GET RTC
GET RTC TIME: CH=H CL=M DH=S
IF CF=1, NML RETURN. CF=1
CLK NOT OPERATING (UIP=1)

IF RTC_TSEC NOT IN LIMITS
THEN RETURN
IF RTC_TMIN NOT IN LIMITS
THEN RETURN
IF RTC_THRS NOT IN LIMITS
THEN RETURN

BCD TSEC INTO AL

BINARY TSEC RETURNED IN AL
BL <-- # OF COUNTS PER SEC
AX <-- # OF CNTS IN RTC_TSEC
DX IS TOTAL-CNTS ACCUMULATOR

BCD TMIN INTO AL

BINARY TMIN RETURNED IN AL
BX <-- # OF COUNTS PER MIN
SAVE TOTAL

AX <-- # OF CNTS IN RTC_TMIN
RETRIEVE TOTAL

ADD TMIN-CNTS TO TOTAL-CNTS



0256
0258
0258

025D
025F

0261
0263

0266
026A

026D
026D
026F
0270

0271
0271
0273
0276
0278
0278

027D
027D
027F
0281
0284
0285

0286

0286
0288
0289
028B
028D
028E
0290

0292
0293
0293

8A
8B
B3
F6

03
83

89
A3

2B
C3
B4
E8
0C

EB

A8

B8
1F
C3

C5
0286 R
c8
07
E3

c2
D1 00

OE 006
006C R

OE
0000 E

0000 E
FO

04
4000

04
EC

OF
0A

MOV AL,CH ;
CALL  CVT_BINARY :
MOV CX,AX :
MOV BL,COUNTS_HOUR :
ML BL :
ADD  AX,DX
ADC  CX.0O0OOH ;
ER MOV TIMERHIGH,CX ;
MOV TIMER_LOW,AX ;
jommen RETURN ROUTINES
SET_RET:
SUB  AX,AX ;
POP DS :
RET :
BAD_TIME:
MOV AH,RTC_DIAG_STAT  ;
CALL  GET_RTC_NMI :
OR AL,RTC_FAILED ;
CALL  PUT_RTC_NMI :
JMP SETRET ;
TOD_NOTSET:
TEST  AL,RTC_FAILED ;
INZ  SET_RET :
MOV AX,NON_FATAL_ERR*100H
POP DS 5
RET :
fommmeee SUBROUTINES

BCD THRS INTO AL

BINARY THRS RETURNED IN AL
CX = HIGH WD (THRS-CNTS X
# OF COUNTS PER HR.)

BL <-- # CNTS PER H (LOW WD)
**TRUE CNTS/H IS 17 BIT VAL
AX <-- # OF COUNTS IN
RTC_THRS (LOW WORD)

AX = TOTAL-COUNTS (LOW WORD)
CX = TOTAL-COUNTS (HIGH WD)

MOVE TOTAL-COUNTS
TO TIMER DATA AREA

SET GOOD RETURN CODE
RETSORE SEGMENT
RETURN TO CALLER

ADDRESS AND
GET RTC_DIAG_STAT (RegE)
SET RTC_FAILED BIT (=1)
PUT RTC_DIAG_STAT (RegE)
RETURN WITH GOOD RETURN CODE

IS RTC_FAILED SET (=1)?
YES, RTN WITH GOOD RTN CODE
5 NO, RTN WITH ERR CD IN AH
RESTORE SEGMENT

RETURN TO CALLER

; FUNCTION: CONVERT A 1 BYTE BCD NUMBER TO BINARY

DINPUT: AL =
T OUTPUT: AH =

. RESTRICTIONS:

CVT_BINARY

MoV
PUSH
Mov
SHR
POP
AND
AAD

RET

CVT_BINARY

0,

BCD NUMBER
AL = BINARY NUMBER

PROC

AH, AL
CX
CL,4
AH,CL
CX

AL ,OFH

ENDP

SET_TOD ENDP

NEAR

e e e ue ue v ue e v we e

INVALID BCD NUMBER RESULTS IN INVALID BINARY NUMBER.
NO RANGE CHECKING DONE

INPUT: AL = BCD NUMBER
OUTPUT: AH = 0, AL = BINARY
PLACE LEFT

BCD DIGIT

INTO RIGHT

NIBBLE OF

AH

GET RID OF LEFT BCD DIGIT AL
CONVERT UNPACKED BCD TO BIN
(BINARY # IN AL, AH=0)
RETURN TO CALLER
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ROUTINE-NAME : RTC2_TST

FUNCTION:  CHECK REAL TIME CLOCK FOR TIME UPDATE FUNCTION.
IF RTC_TIME_BAD FLAG IS SET INDICATED INVALID TIME, A
CALL TO INITIALIZE_STATUS IS MADE TO SET THE RTC REGISTERS
AND THE TIME,DATA, AND ALARM REGISTERS ARE SET TO 0.

ENTRY CONDITIONS:
PURPOSE OF ENTRY: CALLED BY POST TO CHECK RTC TIME FUNCTION
INPUT CONDITIONS: DS:DATA
RESTRICTIONS: NONE

EXIT CONDITIONS:
NORMAL EXIT CONDITIONS: AX = 0
ERROR EXIT CONDITIONS: AH=40 (NON_FATAL ERR) AL=63 (RTC ERR)
REGISTERS MODIFIED: AX RETURNS STATUS CODE FOR POST
INTERRUPTS: LEFT AS ARE
INTERNALLY REFERENCED ROUTINES: INITIALIZE_STATUS

EXTERNALLY REFERENCED ROUTINES: GET_RTC_NMI, PUT_RTC_NMI

e B Wl e e we We B e We Vs e We We We We We We U Be Be We We WS Ve we

0293 RTC2_TST PROC NEAR
0293 B4 OE Mov AH,RTC_DIAG_STAT 3 CHECK FOR CLOCK NOT SET
0295 E8 0000 E CALL GET_RTC_NMI
0298 A8 80 TEST AL ,RTC_TIME_BAD
029A 74 11 Jz RTC2_02 5 JUMP IF CLOCK IS SET
Z MUST INITIALIZE AND SET TIME TO 0:0:0 DATE TO 0:0:0
029C E8 O1E5 R’ CALL INITIALIZE_STATUS
029F B4 00 MoV AH,RTC_TSEC
02A1 BO 00 Mov AL,0
02A3 B9 000A MoV CX,10 ; SET TIME AND DATE TO 0
02A6 RTC2_01:
02A6 E8 0000 E CALL PUT_RTC_NMI 3 SET REGISTER TO 0
02A9 FE C4 INC AH 3 INCREMENT REGISTER NUMBER
02AB E2 F9 LOoOP RTC2_01

; INSURE SET_CLOCK BIT IS RESET

02AD RTC2_02:

02AD B4 0B MoV AH,RTC_MODE

02AF E8 0000 E CALL GET_RTC_NMI

02B2 24 7F AND AL,NOT SET_CLOCK 3 TURN OFF SET_CLOCK

02B4 E8 0000 E CALL PUT_RTC_NMI

02B7 B3 02 MoV BL,02 ; OUTER LOOP COUNTER

02B9 2B C9 SUB CX,CX 5 SET MAX LOOP TO 1.3 SECONDS
5 WAIT FOR UPDATE IN PROGRESS FLAG TO BE SET

02BB RTC2_03:

02BB B0 0A MoV AL,RTC_UP_STAT 5 READ CLOCK UPDATE STATUS

02BD E6 70 ouT RTCR_PORT,AL

02BF E4 71 IN AL,RTCD_PORT

02C1 A8 80 TEST AL,RTC_UIP ; UPDATE IN PROGRESS?

02€3 75 09 JINZ RTC2_04 3 JUMP IF YES

02C5 E2 F4 LooP RTC2_03 3 KEEP LOOKING

02C7 FE CB DEC BL

02C9 75 FO JINE RTC2_03

02CB EB 10 90 JMP RTC2_FAIL ; JUMP IF NEVER CAME ON

; WAIT FOR UPDATE IN PROGRESS FLAG TO BE RESET

s

02CE RTC2_04:
02CE B9 0258 Mov CX, 600 ; SET LOOP FOR 6 MSEC
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02D1 RTC2_05:

0201 BO 0A MoV AL,RTC_UP_STAT 3 READ CLOCK UPDATE STATUS
02D3 E6 70 ouT RTCR_PORT,AL
02D5 E4 71 IN AL,RTCD_PORT
0207 A8 80 TEST AL,RTC_UIP ; UPDATE IN PROGRESS?
0209 74 14 Jz RTC2_INTS 5 JUMP IF RESET
020B E2 F4 Loop RTC2_05 3 KEEP LOOKING
; RTC FAILED TO UPDATE
02DD RTC2_FAIL:
02DD B4 OE MoV AH,RTC_DIAG_STAT
02DF E8 0000 E CALL GET_RTC_NMI
02E2 0C 04 OR AL,RTC_FAILED 5 SET CLOCK FAILED FLAG
02E4 E8 0000 E CALL PUT_RTC_NMI
02E7 B8 4063 MoV AX,4063H 5 SET NON-FATAL ERROR FLAG
02EA B3 01 MoV BL,01 5 SET MFG ERROR CODE
02EC EB 46 90 JMP RTC2_EXIT

Z TEST PERIODIC INTERRUPT FOR POST AFTER 100 MSECS

s

02EF RTC2_INTS:

02EF 1E PUSH DS 5 SET ES:BX PTR RTC_WAIT_FLAG

02F0 07 poP ES

02F1 BB 00AO0 R MOV BX,0FFSET RTC_WAIT_FLAG ; SET UP FOR INT 15 CALL

02F4 B9 0001 MoV CX,01

02F7 BA 86A0 MoV DX, 86A0H ; POST AFTER 100 MSECS

02FA B8 8300 MoV AX,8300H ; POST ON EVENT FUNCTION CALL

02FD CD 15 INT 15H

02FF B2 52 MoV DL,82 3 SET MAX TIME CNT TO 110 MSEC
; WAIT FOR POST FLAG TO BE SET BY NMI HNDLR - EACH CNT ON DL = 1.35MS

0301 RTC2_WAIT:

0301 26: F6 07 80 TEST BYTE PTR ES:[BX-,PSTD ; WAIT FOR POSTED FLAG

0305 75 0B INZ INT_DONE

0307 B9 0102 MoV CX,MS_DELAY 3 DELAY FOR 1 MSEC

030A E2 FE LOOP

030C FE CA DEC DL

030E 75 F1 JNE RTC2_WAIT

0310 EB 0D JMP SHORT RTC2_BAD ; BAD IF > 110 MSECS

0312 INT_DONE:

0312 80 FA OF CMP DL,15 5 OKAY IF > = 90 MSECS

0315 77 08 JA RTC2_BAD

0317 26: 80 27 7F AND BYTE PTR ES:[BX-,NOT PSTD ; CLR POSTED FLAG

031B 2B CO SUB AX,AX 5 SET GOOD RETURN CODE

031D EB 15 JMP SHORT RTC2_EXIT 3 EXIT TEST
5 PERIODIC INTERRUPT TEST FAILED

031F RTC2_BAD:

031F B4 0B MoV AH,RTC_MODE

0321 BO 00 MoV AL,0 5 CLEAR ALL INTERRUPT ENABLES

0323 E8 0000 E CALL PUT_RTC_NMI

0326 FE C4 INC AH

0328 E8 0000 E CALL GET_RTC_NMI 3 RD STAT TO CLR PENDING INTS

032B 26: C6 07 00 MoV BYTE PTR ES:[BX],0 ; CLEAR WAIT FLAG

032F B8 4063 MoV AX,4063H 5 SET NON-FATAL ERROR FLAG

0332 B3 02 Mov BL,02 3 SET MFG ERR CODE  INTS BAD
3 PERIODIC INTERRUPT TEST PASSED

0334 RTC2_EXIT:

0334 50 PUSH AX

0335 E4 61 IN AL ,NMI_CNTL

0337 0C 08 OR AL,DIS_ALARM 3 DISABLE ALARM NMI

0339 E6 61 ouT NMI_CNTL,AL

033B 58 POP AX

033C €3

033D RTC2_TST ENDP
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Timer 0 Interrupt 8 (TMRO_INTS)

033D

033D FB
033E 1E
033F 50
0340 52
0341 E8
0344 FE
0348 FF
034C 75

034E FF

0352

0352 83
0357 75
0359 81
035F 75

0361 2B
0363 A3
0366 A3
0369 C6

036E
036E 80

2-166

0000 E
OE 0078
06 006C
04

06 006E

3E 006E

3E 006C
0D

Co

006E R
006C R
06 0070

3E 0040

TMRO_INT8
DESCRIPTION:

THIS ROUTINE HANDLES THE TIMER INTERRUPT FROM
CHANNEL O OF THE 8253 TIMER. INPUT FREQUENCY
IS 1.19318 MHZ AND THE DIVISOR IS 65536, RESULTING
IN APPROX. 18.2 INTERRUPTS EVERY SECOND.

THE INTERRUPT HANDLER MAINTAINS A COUNT OF INTERRUPTS
SINCE POWER ON TIME, WHICH MAY BE USED TO ESTABLISH
TIME OF DAY.

THE INTERRUPT HANDLER ALSO DECREMENTS THE MOTOR
CONTROL COUNT OF THE DISKETTE, AND WHEN IT EXPIRES,
WILL TURN OFF THE DISKETTE MOTOR, AND RESET THE
MOTOR RUNNING FLAGS.

THE INTERRUPT HANDLER WILL ALSO INVOKE A USER ROUTINE
THROUGH INTERRUPT 1CH AT EVERY TIME TICK. THE USER
MUST CODE A ROUTINE AND PLACE THE CORRECT ADDRESS IN
THE VECTOR TABLE.

INPUT: DS = DATA

OUTPUT: AX=0 (GOOD RETURN)
AH=40 (NON_FATAL ERROR) AL=63 (RTC ERROR)

RESTRICTIONS: NONE

REGISTERS MODIFIED: NONE

INTERRUPTS: FORCED ON (STI)

INTERNALLY REFERENCED ROUTINES: NONE

EXTERNALLY REFERENCED ROUTINES: DDS, INT 1CH, INT 4AH

TMRO_INT8 PROC FAR

STI 5 INTERRUPTS BACK ON

PUSH DS

PUSH AX

PUSH DX 5 SAVE MACHINE STATE

CALL DDS
R DEC EVENT_TIM_OUT 3 DEC WAIT ON EVNT TIMEOUT CTR
R INC TIMER_LOW 5 INCREMENT TIME

INZ T4 5 TEST_DAY
R INC TIMER_HIGH 3 INCREMENT HIGH WORD OF TIME

CHECK TIMER FOR 24 HOUR ROLL OVER

T4: 5 TEST_DAY
R 18 CMP TIMER_HIGH,COUNTS_DAY_HI ; TST FOR CNT = 24 HOURS
JINZ T5 3 DISKETTE_CTL
R 00BO CMP TIMER_LOW,COUNTS_DAY_LO
JNZ T5 3 DISKETTE_CTL

------ TIMER HAS GONE 24 HOURS
SUB AX,AX
MoV TIMER_HIGH,AX
MoV TIMER_LOW,AX
R 01 Mov TIMER_OFL,1
------ TEST FOR DISKETTE TIME OUT

T5: 3 DISKETTE_CTL

R 00 CMP MOTOR_COUNT, 0 3 SKIP MOTOR OFF IF ALREADY 0
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0373
0375
0379

0378
037D
037F
0381
0383
0385

0387
038C
038E
0391
0392
0392

0394
0396

0398
039A
039C
039E
03A0

03A2
03A7

03A9
03AE
03B0
03B0
03B1
03B2
03B3
03B4

0384

74
75

BO
E6

BO

E4
0A
75

F6
74

1D
OE 0040
17

e we us ws we

77

06
BF
20
77

e

26 003
03F2

1C

20
20

06 00AO
07

26 00A0
4A

JE T6
R DEC MOTOR_COUNT
JINZ T6 3 RETURN IF COUNT NOT OUT

DEGATE DISKETTE DRIVES BEFORE TURNING OFF MOTOR TO INSURE THAT A
RE-SELECT OF A DRIVE WITHIN 800 USECS OF MTR OFF WILL NOT GLITCH DRV
LINES

IN AL,DSKT_CNTL 5 DEGATE DISKETTE DRIVES

TEST AL ,DSKT_NMI 5 DISKETTE POWER NMIS ENABLED?
JZ T5A 3 JUMP IF NOT

AND AL,NOT FDC_PWR

OR AL ,,DSKT_DEGATE ; ONLY DEGATE IF NMI ENABLED

ouT DSKT_CNTL, AL
TURN OFF DISKETTE MOTORS AND DESELECT DRIVE

R CO T5A: AND MOTOR_STATUS,0COH ; TURN OFF MTR STATUS BITS

MoV AL, FDC_RUN 5 TRN OFF MTRS SLCTS & DMA/INTS
MOV DX,DRIVE_CNTL
ouT DX, AL
T6:
INT 1CH 5 XSFER CONTROL TO A USER RTNE

END OF INTERRUPT

MOV AL,EOI
ouT INTAOO,AL ; END OF INTERRUPT TO CNTLR

CHECK FOR ANY OTHER INTERRUPTS IN SERVICE

MOV AL,READ_ISR 5 SET TO READ INSERVICE REG
ouT INTAOO, AL
IN AL, INTAOO ; READ IN-SERVICE-REG
OR AL,AL 5 ANYTHING IN SERVICE?
JINZ 7 ; YES, ALARM SERVICE MUST WAIT
CHECK FOR USER RTC ALARM ROUTINE PENDING ACTIVATION
R 02 TEST RTC_WAIT_FLAG,ALARM_PEND ; ALRM INTERRUPT PENDING?
Jz 17 5 JUMP IF NOT

CALL USER ALARM ROUTINE DUE TO RTC ALARM PENDING FLAG BEING SET

R FD AND RTC_WAIT_FLAG,NOT ALARM_PEND ; TURN OFF FLAG

INT 4AH 3 XSFER CTOL TO USR ALARM RTNE
17:

POP DX

POP AX

poP DS 5 RESET MACHINE STATE

IRET ; RETURN FROM INTERRUPT
TMRO_INT8 ENDP

ROMCODE ENDS
END
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System Services (B16SYSYV)

0000 ROMCODE SEGMENT BYTE PUBLIC
ASSUME  CS:ROMCODE
IDENT  B16SYSV,16,00

INT 15H
MODULE-NAME : B16SYSV
CHANGE LEVEL: 0.0

DATE LAST MODIFIED: 9/12/85
DESCRIPTIVE-NAME:  SYSTEM SERVICES (INT 15H) FUNCTION CALL SUPPORT

ROUTINES.
COPYRIGHT: 7396-917 (C) COPYRIGHT IBM CORP. 1985
REFER TO COPYRIGHT INSTRUCTIONS: FORM NO. G120-2083
FUNCTION: REFER TO ROUTINE PROLOGUE BELOW.
MODULE SIZE: 1014 BYTES.

ENTRY CONDITIONS:

PURPOSE OF ENTRY: EXECUTE SYSTEM SERVICE INDICATED BY INPUT PARAM.

INPUT CONDITIONS: REFER TO ROUTINE PROLOGUES BELOW.

RESTRICTIONS: FOR SPECIAL RESTRICTIONS REFER TO INDIVIDUAL FUNCTION

ROUTINE PROLOGUES.

INTERNALLY

REFERENCED ROUTINES: SYS_PROF, EXT_EVENT, SYS_POWER_OFF, SYS_STAUS,
POST_INTV, WAIT_INTV, DEV_BUSY, TMRO_CHK,
INT_COMPLETE

EXIT CONDITIONS:

NORMAL EXIT

CONDITIONS: REFER TO ROUTINE PROLOGUE BELOW.

ERROR EXIT

CONDITIONS: CARRY FLAG AND AH = 86H IS SET FOR INVALID FUNCTION
REQUEST OR INVALID PARAMETER ERROR.

REGISTERS MODIFIED:  AH & RETURNED OUTPUT PARAM (REFER TO PLOGUES).

INTERNAL DATA AREAS/
TABLES : SYS_TABLE.

EXTERNALLY
REFERENCED ROUTINES: REFER TO EXTERNAL REFERENCES LIST.

EXTERNALLY REFERENCED
DATA AREAS : REFER TO EXTERNAL REFERENCES LIST
CHANGE ACTIVITY: NONE
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: EXTERNAL REFERENCES

EXTRN  GET_RTC_REG :NEAR
EXTRN  PUT_RTC_REG :NEAR
EXTRN ~ DISABLE_NMI :NEAR
EXTRN  ENABLE_NMI :NEAR
EXTRN  DDS :NEAR
EXTRN ~ VIDEO_IO_1 :NEAR
EXTRN ~ COM_POWER :NEAR
EXTRN ~ BAT_SAV_SETUP :NEAR
EXTRN ~ TMRO_INT8 :NEAR
EXTRN  SYS_DESCR_TABLE :NEAR
EXTRN ~ COMMO_IO :NEAR
EXTRN ~ MODEM_POWER_ON  :NEAR
EXTRN ~ SEND_COM :NEAR
EXTRN ~ MODEM_CONFIG :NEAR
PUBLTICS

PUBLIC SYS_SERVICES
PUBLIC EXT_EVENT

SUBTTL SYSTEM SERVICE ROUTINES

0000 SYS_TABLE LABEL  WORD
3ENTRIES FOR 40H - 44H
0000 0083 R DW OFFSET SYS_PROF 3 40H - READ/MOD SYS PROFILE
0002 O01BE R DW OFFSET EXT_EVENT 3 41H - WAIT ON EXTERNAL EVENT
0004 0298 R DW OFFSET SYS_POWER_OFF ; 42H - SYSTEM POWER OFF
0006 02C1 R DW OFFSET SYS_STATUS  ; 43H - READ SYSTEM STATUS
0008 030F R DW OFFSET SYS_MODEM_PWR ; 44H - MODEM POWER CONTROL
;ENTRIES FOR 80H - 86H
000A 0472 R DW OFFSET RETURN 5 80H - DEVICE OPEN
000C 0472 R DW OFFSET RETURN 5 81H - DEVICE CLOSE
000E 0472 R DW OFFSET RETURN 3 82H - PROGRAM TERMINATION
0010 032A R DW OFFSET POST_INTV 5 83H - POST ON ELPS TME INTV
0012 O007F R DW OFFSET JOYSTICK 5 84H - JOYSTICK SUPPORT
0014 0472 R DW OFFSET RETURN 5 85H - SYSTEM REQUEST
0016 0380 R DW OFFSET WAIT_INTV 3 86H - WAIT ON ELPS TME INTV
3ENTRIES FOR 90H - 91H
0018 03DB R DW OFFSET DEV_BUSY 5 90H - DEVICE BUSY
001A 0472 R DW OFFSET INT_COMPLETE ; 91H - DEV INTERRUPT COMPLETE

System Services Interrupt Hex 15
(SYS_SERVICES)

ROUTINE-NAME : INT 15H, SYSTEM SERVICES
FUNCTION: PROVIDES ACCESS TO SYSTEM SERVICES.
ENTRY/EXIT CONDITIONS

INPUT: QUTPUT:
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CASSETTE 1/0:

READ/MODIFY
SYSTEM PROFILE:

EXTERNAL EVENT:

SYSTEM STATUS:

MODEM POWER:

DEVICE OPEN:

DEVICE CLOSE:

PROGRAM

TERMINATION:

POST ON TIME
INTERVAL

JOYSTICK
SUPPORT:

SYSTEM REQ.
KEY CHANGE:

e ue e e e e e we e U W G ws e e U e U we e U P e we e U W U W e W B e Wl W e U e wE U e Wl we We Ve e Wl LS e WS WS Le VS s WS LS WE B Us WS LS e We B We B UE we vl W

2-170 ROM BIOS

AH = 0-3 AH = 86H, CARRY SET

PORT NOT PRESENT

AH = 40H

AL = 0 READ BX,CX CONTAINS
PROFILE INFORMATION

AL = 1 MODIFY PROFILE IS MODIFIED

BX,CX CONTAINS PROFILE AND EXECUTED

AL = 2 READ MODEM CONFIG

AL = 3 MODIFY MODEM CONFIG

(REFER TO SYS_PROF PROLOG FOR DETAILS)

AH = 41H
(REFER TO EXT_EVENT PROLOG FOR DETAILS)

SYSTEM POWER OFF:

AH = 42H
(REFER TO SYS_POWER_OFF PROLOG FOR DETAILS)

AH = 43H
(REFER TO SYS_STATUS PROLOG FOR DETAILS)

AH = 44H
(REFER TO SYS_MODEM_POWER PROLOG FOR DETAILS)

KEYBOARD INTERCEPT:

AH = 4FH

ENTRY CONDITION: AL = SCAN CODE OF KEY FROM INT 9 (PORT 60)
EXIT CONDITION: CARRY SET IF INT 9 SHOULD PROCESS KEY

CARRY CLEAR IF INT 9 SHOULD NOT PROCESS
KEY BUT JUST ISSUE EOI AND EXIT LEVEL.

(RESERVED FOR OPERATING SYSTEM USE - THIS BIOS WILL RETURN WITH Y

CARRY SET TO
ENABLE INT 9 TO HANDLE KEY)

AH = 80H IMMEDIATE RETURN

BX = DEVICE ID

CX = PROCESS ID

AH = 81H IMMEDIATE RETURN

BX = DEVICE ID

CX = PROCESS ID

AH = 82H IMMEDIATE RETURN

BX = DEVICE ID

AH = 83H

AH = 0 SET INTERVAL BIT 7 SET IN ES:-BX-

ES.BX PTR TO BYTE IN CALLERS WHEN INTERVAL HAS
STORAGE FOR POST NOTIFICATON ELAPSED

CX,DX NUMBER OF MICROSECONDS TO

ELAPSE BEFORE POSTING.

AL = 1 CANCEL THE INTERVAL POST POST IS CANCELLED

AH = 84H AH = 86H, CARRY SET
PORT NOT PRESENT

AH = 85H IMMEDIATE RETURN
AL = 00 - MAKE OF KEY
AL = 01 - BREAK OF KEY



WAIT ON
TIME INTERVAL: AH = 86H

CX,DX NUMBER OF MSECONDS RETURN AFTER TIME
TO ELAPSE BEFORE RETURN ELAPSED XXX
TO CALLER
DEVICE BUSY:
AH = 90H
AL = DEVICE TYPE (SEE CODE)
01 - DISKETTE RETURN AFTER IRPT

RECEIVED OR 2 SECOND
TIMEOUT HAS OCCURRED
CARRY SET IF TIMEOUT

02 - KEYBOARD RETURN WHEN KEYBOARD
BUFFER TAIL <>
CURRENT  VALUE

03 - FFH ALL OTHERS IMMEDIATE RETURN
DEVICE
INTERRUPT AH = 91H IMMEDIATE RETURN
COMPLETE: AL = DEVICE TYPE
00H -> 7FH

SERIALLY REUSABLE DEVICES
OPERATING SYSTEM MUST SERIALIZE
ACCESS

80H -> BFH
REENTRANT DEVICES; ES:BX IS
USED TO DISTINGUISH DIFFERENT
CALLS (MULTIPLE 1/0 CALLS ARE
ALLOWED SIMULTANEUSLY)

COH -> FFH
WAIT ONLY CALLS; THERE IS NO
COMPLEMENTARY 'POST' FOR THESE
WAITS - - THESE ARE TIMEOUT
ONLY. TIMES ARE FUNCTION NUMBER

DEPENDENT.
DEVICE TYPE DESCRIPTION TIMEOUT

00H = DISK YES

O1H = DISKETTE YES

02H = KEYBOARD NO

FDH = DISKETTE MOTOR START  YES
READ SYSTEM
DESCRIPTION AH = COH AH=0, CARRY CLEAR
TABLE : ES:BX TABLE POINTER

TABLE DEFINED AS FOLLOWS:
BYTE 1&2: LENGTH OF TABLE IN BYTES
STARTING AT BYTE 3

BYTE ~ 3: SYSTEM MODEL BYTE
BYTE  4: SECONDARY MODEL BYTE
BYTE  5: BIOS REVISION NUMBER
BYTE  6: FEATURE INFORMATION BYTE 1:
MSB:
BIT 7 = 1 - BIOS USES DMA CHANNEL 3
0 - DMA CHANNEL 3 NOT USED
BIT 6 = 1 - 2ND INTERRUPT CONTROLLER INSTALLED
0 - 2ND INTERRUPT CNTLR NOT INSTALLED
BIT 5 = 1 - REAL TIME CLOCK PRESENT
0 - REAL TIME CLOCK NOT PRESENT
BIT 4 = 1 - INT 15H FUNCTION 4FH LINKAGE FROM
BIOS INT9 SUPPORTED
0 - LINKAGE NOT SUPPORTED
Bit 3 = 1 - INT 15H FUNCTION 41H WAIT ON
EXTERNAL EVENT SUPPORTED
0 - INT 15H FUNCTION 41H NOT SUPPORTED

Bit 2-0= RESERVED
BYTES .
7-10: RESERVED FOR FUTURE FEATURE EXPANSION
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001C
001C
001D
001F
0023
0024
0025
0026
0029
0028
002E

0030
0033
0035
0038

003A
003A
003D
003F
0042
0045
0047
004A

004C
004C
004F

0051
0051
0052
0053
0054
0057
0059
0058

005D
005F
0061
0062
0067
0068
0069

0068
0068
006E
0070
0071
0072
0075
0077

80
73

2-172

REGISTERS MODIFIED : AH AND RETURNED PARAMETER REGISTERS

INVALID FUNCTION REQUESTS (INVALID REGISTER AH VALUES) WILL RETURN AH = 86H
AND THE CARRY FLAG WILL BE SET.

wr Ut us e v e

ASSUME  DS:DATA,ES:NOTHING
SYS_SERVICES PROC FAR

PUSH BX
DC MoV BX,SP 3 GET POINTER TO SYSTEM STACK
: 8B 5F 06 MoV BX,SS: [BX+6] 5 GET FLAGS FROM SYSTEM STACK
PUSH BX 5 & SAVE IN STK FOR FLG REG LD
POPF 3 RETORE FLAGS
POP BX 3 RESTORE BX
FC 40 CMP AH, 40H 5 BELOW SYS SVCS 1 (CSST 1/0)?
4E JB INV_FUN 5 INVLD PARM OR UNSUPTD CSST
FC 80 CMP AH, 80H 5 IS SELECT PARM ABOVE 80H?
0A JAE SYS_Sv2 3 YES, CK SYS SVCS 2 REQUEST
3 CHECK FOR SYSTEM SERVICES 1 (AH = 40-44H)
FC 44 CMP AH, 44H 5 IN VALID SYS SVCS UP RANGE?
a4 JA INV_FUN 5 NO, INVALID FUNCTION
EC 40 SUB AH,40H ; YES, SET TABLE OFFSET
17 JMP SHORT SYS_SVC 3 GO LINK TO PROPER ROUTINE...
; CHECK FOR SYSTEM SERVICES 2 (AH = 80-91H)
SYS_SV2:
FC 91 CMp AH,91H 3 IN VLD SYS SVCS 2 UP RANGE?
2C JA CHK_DESCR 5 YES, CK READ DESCRIPTOR...
EC 7B SUB AH,7BH 5 MAKE REL TO 4TH ENTRY IN TBL
FC 15 CMP AH,15H 5 FUNCTION > = 90H?
05 JB SYS_SV3 3 NO, GO SYS SERV 3 REQUEST...
EC 09 SUB AH,9 3 YES, CORRECT THE OFFSET
05 JMP SHORT SYS_SVC 5 GO LINK TO THE ROUTINE...
5 CHECK FOR FUNCTIONS 87H-8FH THAT ARE INVALID
SYS_SV3:
FC 0C CMP AH,12 5 IS PARM = 87H - 8FH CODE?
28 JAE INV_FUN 5 YES, INVALID PARAMETER...
; LINK TO PROPER ROUTINE
SYS_SVC:
PUSH DS 5 SAVE DS,BP,AX USE IN SY SERV
PUSH BP
PUSH AX
---- R MoV BP,DATA 3 SET DS <-- DATA SEGMENT - BP
DD MoV DS,BP
co SUB AL, AL ; SET AL TO O
EO XCHG AH, AL 5 & FUNCT CODE IN LOW BYTE &
3 AH=0 RET CODE CLR
EO SHL AX,1 5 DOUBLE LINK TABLE OFFSET
E8 MoV BP,AX 3 GET OFFSET IN BP
POP AX ;3 RESTORE AX
: FF 96 0000 R CALL SYS_TABLE[BP] 3 JUMP TO PROPER ROUTINE
POP BP 3 RESTORE BP,DS
POP DS
11 JMP SHORT IMM_RET 3 SERVICE EXECUTED LEAVE...
5 CHECK FOR READ SYSTEM DESCRIPTOR TABLE ADDRESS
CHK_DESCR:
FC CO CMP AH,0COH 5 IS REQ PARM SYS DESC READ?
09 JNE INV_FUN 3 NO, INVALID FN PARM REQUEST
PUSH o) 5 SAVE CURRENT CODE SEGMENT
PoP ES 3 SET ES TO POINT TO TABLE
0000 E Mov BX,0FFSET SYS_DESCR_TABLE ; POINT TO TABLE
E4 SUB AH,AH 5 CLEAR RETURN CODE
03 JMP SHORT IMM_RET 5 EXIT
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0079
0079
0078
007C
007C
007F

007F
007F
0081
0082
0083

B4 86
F9

CA 0002

B4 86
C3

INVALID FUNCTION CODE RETURN POINT

INV_FUN:
MoV AH, 86H 3 SET BAD COMMAND RETURN CODE
STC 3 SET CARRY FLAG ON - ERROR
IMM_RET:

RET 2 5 RETURN WITH CURRENT FLAGS
SYS_SERVICES ENDP

JOYSTICK PROC NEAR
MOV AH, 86H 5 SET JOYSTICK NOT SUPPORTED
STC 3 SET CARRY FLAG - ERROR
RET

JOYSTICK ENDP

System Profile Services (SYS_PROF)

>
>

5

5

INT 15H

; ROUTINE-NAME: SYS_PROF (AH = 40H)
; FUNCTION: ROUTINE TO ALLOW READ/MODIFY OPS ON THE SYS PROFILE

INFORMATION. SYS PROFILE IS STORED IN CLK CHIP RAM.

INPUT: AL = 0 READ SYSTEM PROFILE INTO BX AND CX
AL = 1 MODIFY SYSTEM PROFILE FROM BX AND CX
AL = 2 READ MODEM SWITCH SETTING INTO BX
AL = 3 WRITE MODEM SETTINGS FROM BX AND TURN ON MODEM

DEFINITION OF BITS IN SYSTEM PROFILE REGISTERS (AL = 0,1)

BH BIT 7 - 0 = SET SYSTEM COLD START MODE
*1 = SET SYSTEM WARM START MODE
BIT 6 - 0 = DISABLE LOW BATTERY WARNING MESSAGE

*1 = ENABLE LOW BATTERY WARNING MESSAGE

BITS 5,4 - INITIAL VIDEO MODE
00 = RESERVED

01 = 40 X 25 MONOCHROME USING CGA/LCD
*10 = 80 X 25 MONOCHROME USING CGA/LCD
11 = 80 X 25 MONOCHROME USING MONO/LCD

BITS 3,2 - *00
01
10
11

IGNORE LCD HIGH INTENSITY ATTRIBUTE
MAP LCD HIGH INTENSITY TO UNDERSCORE
MAP LCD HIGH INTENSITY TO REVERSE VIDEO
MAP LCD HIGH INTENSITY TO ALTERNATE FONT

BIT 1 - *0
1

INTERNAL MODEM NOT AVAILABLE ON BATTERY PWR
INTERNAL MODEM AVAILABLE ON BATTERY POWER

BIT 0 - *0
1

RS232/PARALLEL NOT AVAILABLE ON BATTERY
RS232/PARALLEL AVAILABLE ON BATTERY

o

BL: BITS 7-0 - RESERVED

CH:  BITS 7-0 - KEYBOARD INACTIVITY TIME BEFORE LCD BLANKING.
(TIME IN MINUTES, *0 = DISABLE BLANKING).
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0083
0083
0085
0087
008A
008C
008E
0090
0092
0094
0096
0097

009A
009C
009F
00A1
00A3
00A6
00A8

00AB
00AD
00AF
0082
00B4
00B6

B4
8A

FE
8A
E8

CL:  BITS 7-0 - KEYBOARD INACTIVITY TIME BEFORE SYSTEM POWER
OFF (TIME IN MINUTES, *O = DISABLE POWER OFF).

BL:  BIT 6,7 - NOT USED.
BIT 5 - *0 = MANUAL ANSWER. / 1 = AUTO ANSWER.
BITS 4-2 - B4 B3 B2 PARITY AND FRAMING

0 MARK, 7 BITS DATA

1 SPACE, 7 BITS DATA
0 0DD, 7 BITS DATA

1 EVEN, 7 BITS DATA

0 NONE, 8 BITS DATA
1 RESERVED
0 RESERVED
1 RESERVED

BITS 1-0 - B1 BO MODEM DATA RATE
0 110 BITS PER SECOND
1 300 BITS PER SECOND
*1 0 1200 BITS PER SECOND
1 2400 BITS PER SECOND

*DEFAULT SETTINGS AFTER STANDY POWER LOST
**NOT PRESENTLY SUPPORTED

P T L LI T T IR PP

BH: RESERVED FOR FUTURE USE.
OUTPUT: AL = 80H IF MODEM CANNOT BE CONFIGURED OR IS NOT PRESENT.
AL = OOH IF MODEM CONFIGURATION IS PERFORMED OK.
AL = UNDEFINED FOR OTHER FUNCTIONS.
REGISTERS
MODIFIED: AX
SYS_PROF PROC NEAR
01 CMP AL,1 5 IS REQUEST FOR MODIFY?
03 JNE SYS1
0125 R JMP SPROF_MODIFY 5 YES, GO SYS PROF MODIFY..
00 SYSI: CMP AL,0 ; NO, REQUEST FOR SYS READ?
57 JE SPROF_READ 5 YES, EXECUTE SYS PROF READ..
02 CMP AL,2 3 NO, IS REQ FOR MODEM READ?
08 JE MPROF_READ 3 YES
03 CMP AL,3 ; NO, IS REQ FOR MODEM WRITE?
15 JE MPROF_MODIFY 5 YES
STC 5 SET ERROR RETURN CODE
01BD R JMP SPROF_OUT 5 EXIT ROUTINE
; READ MODEM PROFILE
1D MPROF_READ: MOV AH,RTC_MOD_PROF1 ; ADDR PROFILE BYTE
0000 E CALL GET_RTC_REG 3 READ IT
D8 MoV BL,AL
c4 INC AH ; ADDRESS NEXT BYTE
0000 E CALL GET_RTC_REG 3 READ IT
F8 Mov BH,AL
01BB R JMP SPROF_EXIT 3 RETURN TO CALLER
5 WRITE MODEM PROFILE AND CONFIGURE MODEM (IF POWER ON)
1D MPROF_MODIFY: MOV AH,RTC_MOD_PROF1 ; ADDR PROFILE BYTE
C3 MoV AL,BL
0000 E CALL PUT_RTC_REG ; WRITE IT
Cc4 INC AH 5 ADDRESS NEXT BYTE
c7 MoV AL,BH
0000 E CALL PUT_RTC_REG 5 PROFILE IS NOW STORED
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00B9
00BC
00BF

00C1
00C3
00C5

00C7
00C9
0occ
00CE

00D0
00D2
00D5
0007

00DA
00DA
00DD
00EO
00E2

00E5
00E7
00EA
00EC
OOEE
00F1

00F3’

00F5
00F6
00F9
00FB
00FD
0100
0102
0104
0106
0108

010A
010C
010F
0111
0113
0116
0118
0119
0118
011C
011E
011F
0121
0122

Al
74

E4
75

B4
£8

74

; CHECK TO SEE IF MODEM IS PRESENT

0010 R’ MoV
4 20 TEST
19 Jaz

7F
09

17
0000

0A

C3
0000

018B

0002
0000

01BD

01BB

E
R

E
R

E

R

AX, EQUIP_FLAG
AH, 20H
MODEM_ERROR

3 GET EQUIPMENT FLAG

; TEST MODEM INSTALLED BIT

>

3 EXIT WITH ERROR

; IF PRESENT, CHECK BATT PWR AND MODEM POWER-ON-BATT ALLOWED BIT

’ N
TEST
INZ

MoV
CALL
TEST
Jz

AL, PWR_STAT
AL,EXT_PWR
MPROF1

AH,RTC_SYS_PROF1
GET_RTC_REG

AL ,MODEM_BATT
MODEM_ERROR

EXTERNAL POWER?
YES, SKIP NEXT TEST

FIND PWR_ON_BATT BIT
FROM PROFILE

IS BATT PWRED MODEM OK?
NO, TURN OFF MODEM

; SET UP CONFIG DATA IN AL, AND CALL SET ROUTINE

MPROF1:
CALL
JC
JMP

MoV AL, BL
MODEM_CONFIG
MODEM_ERROR
SPROF_EXIT

5
5
5

5

GET CONFIG INPUT DATA
AND DO IT
ERROR OUT IF PROBLEM
INT RETURN

; ERROR FOUND IN CONFIGURING MODEM, TURN OFF AND EXIT

>

MODEM_ERROR:

Mov BX,0002H
CALL COM_POWER
MOV AL,80H
JMP SPROF_OUT

. READ PROFILE ONLY

E

SPROF_READ: MoV
CALL  GET_RTC_REG
MOV BH, AL
INC AH
CALL  GET_RTC_REG
MoV BL,AL
INC AH

3 GET LCD TIMEOUT VALUE
PUSH DX
CALL  GET_RTC_REG
MoV DL,AL
INC AH
CALL  GET_RTC_REG
Mov DH, AL
MoV cL,60
MOV AX,DX
DIV cL
MOV CH, AL

Z GET SYSTEM OFF TIMEOUT VALUE

5

Mov
CALL
MoV
INC
CALL
MoV
PUSH
MoV
XCHG
DIV
POP
MoV
POP
JMP

. MODIFY PROFILE

AH,RTC_SYS_INACT
GET_RTC_REG

DL, AL

AH

GET_RTC_REG

DH, AL

cX

cL,60

AX,DX

SPROF_EXIT

>

MODEM POWER OFF

> ERROR RETURN

AH,RTC_SYS_PROF1 ; GET HIGH PROF BYTE

SAVE DX
GET DISPLAY TIMEOUT (LO)

GET DISPLAY TIMEOUT (HI)
DIVIDE TO GET MINUTES

SAVE TIMEOUT IN SECS

GET SYSTEM INACTIVITY VALUE
GET DISPLAY TIMEOUT (LO)

GET DISPLAY TIMEOUT (HI)

; SAVE CX REG
; DIVIDE TO GET MINUTES

RESTORE CX
SAVE TIMEOUT IN SECS
RESTORE DX REGISTER
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0125
0126
0129
0128
012D
0130
0132
0134
0137
0138

0139
0139
0138
013D
013F
0141
0143
0145
0148
014A
014cC

014F
0151
0153
0155
0157
0159
0158
015E
0160
0162
0165
0168
0168
016C
016D

016E
0170
0172
0174
0177
0178
017A
017¢C
017F
0181
0184
0184
0186

0189
018B
018E
0190
0193
0193
0195
0197
019A
019C
019E
01A1

2A
F6
74
80

B3
B4

A8
74

E8

2-176

SELECT HIGH PROFILE BYTE

5 GET TIMEOUT IN MINUTES

MULTIPLY TO GET SECONDS

; GET INACT VALUE ADDRESS

OR SYSTEM OFF INACTIVITY
GET TIMEOUT IN MINUTES
MULTIPLY TO GET SECONDS

GET INACT VALUE ADDRESS

SETUP FOR BATTERY SAVE

NO, GO ACCORDING TO PROF
YES, SELECT FORCE TO POWER

SAVE & SET UP SYS PROF TEST
SET DEFAULT TO POWER OFF

PROF MODEM BAT POWER ACTIVE?
NO, EXECUTE MODEM POWER OFF
YES, ACTIVATE MODEM BAT PWR

SET CORRESPONDING PWR STATE
IN DEVICE SPECIFIED BY BL

SET DEFAULT TO POWER OFF

PROF RS-232 BATT PWR ACTIVE?
NO, EXECUTE RS-232 POWER OFF
YES, ACTIVATE RS-232 BAT PWR

SELECT FEATURE CONFIG

GET FEATURE CONFIG

IS RS-232 PRIMARY COM PORT?
NO, ITS NOT PRIMARY

YES, SELECT RS-232 PRIMARY

SPROF_MODIFY:  PUSHF
0000 E CALL  DISABLE_NMI ; DISABLE INTERRUPTS
17 MoV AH,RTC_SYS_PROF1 ;
c7 MOV AL,BH
0000 E CALL  PUT_RTC_REG
c4 INC AH
3 MOV AL,BL
0000 E CALL  PUT_RTC_REG
PUSH  BX ; SAVE REGISTERS
PUSH DX
; CONVERT UNITS FROM MINUTES TO SECONDS FOR LCD INACTIVITY
SPROF_MO1:
c5 MoV AL,CH ;
E4 SuB AH, AH
3c MoV BL,60 ;
E3 MUL BL
D8 MoV BX,AX
19 MoV AH,RTC_LCD_INACT ;
0000 E CALL  PUT_RTC_REG
c4 INC AH ; INCREMENT ADDRESS
7 MoV AL, BH ; WRITE HIGH VALUE
0000 E CALL  PUT_RTC_REG
; CONVERT UNITS FROM MINUTES TO SECONDS F
c1 MoV AL,CL ;
E4 suB AH, AH
3C MOV BL,60 ;
£3 MUL BL
D8 MoV BX, AX
18 MoV AH,RTC_SYS_INACT ;
0000 E CALL  PUT_RTC_REG
ca INC AH ; INCREMENT ADDRESS
c7 MoV AL, BH ; WRITE HIGH VALUE
0000 E CALL  PUT_RTC_REG
0000 E CALL  BAT_SAV_SETUP ;
0000 E CALL  ENABLE_NMI
POP DX ; RESTORE REGISTERS
pPOP BX
POPF ; RESTORE INTERRUPTS
; SET MODEM AND RS-232 POWER STATE IF ON BAT PWR ACCORDING TO PROFILE
; IF ON EXTERNAL POWER THEN FORCE MODEM AND RS-232 ON
7F IN AL ,PWR_STAT ; GET POWER STATUS
40 TEST  AL,EXT_PWR ; ON EXTERNAL POWER?
03 Jz EXEC_PROF ;
CF 03 R BH,03 ;
EXEC_PROF : PUSH DX ; SAVE REGISTER
D3 MoV DX, BX ;
FF suB BH, BH ;
6 02 TEST  DH,MODEM_BATT ;
03 Jz SET_MOD ;
CF 01 OR BH,01 ;
SET_MOD
02 MOV BL,ACT_MODEM ; SELECT MODEM
0000 E CALL  COM_POWER ;
FF suB BH,BH ;
6 01 TEST  DH,RS232_BATT ;
03 Jz SET_RSP ;
CF 01 OR BH,01 ;
SET_RSP
04 MOV BL,ACT_RS232 ; SET DEFAULT
1F MoV AH,RTC_FEAT_CON ;
0000 E CALL  GET_RTC_REG ;
10 TEST  AL,PRI_INST ;
03 Jz SET_RS232 ;
B 01 OR BL,SET_RS232_PRIM ;
0000 E SET_RS232: CALL  COM_POWER ; SET POWER STATE
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01A4
01A6

01A7
01A7
01A8
01AA
01AC
01AE
01B1
0183
01B5
01B6
0187
01BA
01B8B
01BB
01BD
01BD
01BE

88
5A

MoV
PoP

BX,DX
DX

3 SET LCD HIGH INTENSITY SUBSTITUTE

SET_LCD_OPT:
PUSH  BX
MOV BL,BH
SHR BL,1
SHR BL,1
AND BL,03H
MOV AH, 20
MoV AL,?2
PUSHF
PUSH  CS
CALL  VIDEO_IO_1
POP BX
SPROF_EXIT:
suB AL, AL
SPROF_OUT:
RET
SYS_PROF

ENDP

RESTORE SYS PROF
SAVE REGISTER

SAVE BX REG

SAVE ONLY LCD SUBSTITUTE TYP
VIDEO FUNCTION CALL 20
SET LCD HIGH INTENSITY SUB

INT 10 CALL
RESTORE BX REG

SET GOOD RETURN

External Event Services (EXT_EVENT)

INT 15H
ROUTINE-NAM
FUNCTION:

E: EXT_EVENT (AH = 41H)

TO WAIT FOR A SPECIFIC STATUS CHANGE AFTER AN EXT EVENT
(DMA OR INTERRUPT) WHILE KEEPING THE SYS CLKS STOPPED TO

CONSERVE BATTERY POWER.
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01BE

01BE
01c0
01C3
01C5
01c8

01cc
o1cc
01CE
01D0
01D2

01D5
01D5
0107
01D9
01DB
01DD
01DF
01E1
01E3

O1E5
01E5
01E8
01EB
01ED
01F0
01F2

8A

74
80
88

E8
F6
75

74
EB

5 INPUT:

3 OUTPUT:

ES:DI CONTAINS POINTER TO BYTE IN USERS STORAGE FOR
EVENT DETERMINATION (FOR AL=01-04)

“O0OR -

DX CONTAINS ADDRESS OF I/0 PORT ADDRESS TO BE READ FOR
EVENT DETERMINATION (FOR AL=11-14)

SAME FUNCTION AS ABOVE EXCEPT DX CONTAINS

1/0 PORT ADDRESS FOR EVENT DETERMINATION

AL - EVENT TYPE CODE
00 - RETURN AFTER ANY EVENT HAS OCCURRED
01 - COMPARE: RETURN IF EQUAL
02 - COMPARE: RETURN IF NOT EQUAL
03 - TEST: RETURN IF NOT ZERO
04 - TEST: RETURN IF ZERO
11-14 -
BH - CONDITION COMPARE OR MASK VALUE
BL - TIMEOUT VALUE (IN 55 MSEC UNITS)
BL = 0 - NO TIME LIMIT
CARRY FLAG : SET - TIMEOUT REACHED

CLEAR - EVENT OCCURRED

; REGISTERS

> MODIFIED:
. RESTRICTIONS:

EO

FB 00

07

CC 20

1E 007B R

OF
00
03
0259 R

01
64
02
44
03
24
04
1c

AX

THIS ROUTINE WILL ENABLE PROC IRPTS NO TIMEOUT WILL

OCCUR IF TMR O IS NOT ENABLED WAITING ON NMI IRPTS

IS NOT ALLOWED.

EXT_EVENT PROC NEAR

MOV AH,AL
CcMP BL,0
JE EXT_WT1
OR AH, 20H
MoV EVENT_TIM_OUT,BL
EXT_WT1:
AND AL ,OFH
CMP AL,0
JINE EXT_WT2
IMP ANY_WAIT
EXT_WT2:
P AL,01
JE CEQ_WAIT
cMP AL,02
JE CNEQ_WAIT
CMP AL,03
JE TNZ_WAIT
CMP AL,04
JINE INV_EVENT

Z TEST, RETURN IF ZERO

5

TZ_WAIT:
CALL PREP_WAIT
TEST AH, 10H
JINZ TZ_WT1
TEST BYTE PTR ES:[DI],BH
Jz WAIT_DONE
JMP TZ_WT2
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SAVE TYPE CODE

NO TIME LIMIT FOR TIMEOUT?
NO, GO CHECK FOR WAIT TYPE
YES, SET NO TIMEOUT FLAG
SAVE TIMEOUT VALUE

SAVE ONLY TYPE

WAIT ON ANY EVENT?

NO, CHECK FOR SPECIFIC EVENT
YES, WAIT ON ANY EVNT TO RET

COMPARE, RETURN EQUAL?

COMPARE , RETURN NOT EQUAL
TEST, RETURN NOT ZERO
IF NOT 4 THEN INVALID EVENT

PREPARE FOR WAIT
TEST FOR I/0 PORT READ

RETURN IF ZERO



01F5 TZ_WT1:

01F5 EC IN AL,DX 5 READ FROM I/0 PORT
0l1F6 84 C7 TEST AL,BH

O01F8 74 68 Jz WAIT_DONE

O1FA TZ_WT2:

O01FA E8 0277 R CALL EVENT_WAIT

01FD 72 64 JC WATT_EXIT

O01FF EB E4 JMP TZ_WAIT

; INVALID EVENT SO SET CARRY AND EXIT

0201 ’ INV_EVENT:
0201 F9 STC . SET CARRY FOR INVAL EVNT TYP
0202 EB 5F 90 IMP WAIT_EXIT

. TEST , RETURN IF NOT ZERO

>

0205 TNZ_WAIT:

0205 E8 026B R CALL PREP_WAIT 5 PREPARE FOR WAIT
0208 F6 C4 10 TEST AH, 10H 5 TEST FOR I/0 PORT READ
020B 75 08 JINZ TNZ_WT1

020D 26: 84 3D TEST BYTE PTR ES:[DI],BH

0210 75 50 JINZ WAIT_DONE 5 RETURN IF ZERO
0212 EB 06 90 JMP TNZ_WT2

0215 TNZ_WT1:

0215 EC IN AL,DX 5 READ FROM I/0 PORT
0216 84 C7 TEST AL,BH

0218 75 48 JINZ WAIT_DONE

021A TNZ_WT2:

021A E8 0277 R CALL EVENT_WAIT

021D 72 44 Jc WAIT_EXIT

021F EB E4 JMP TNZ_WAIT

; COMPARE, RETURN IF NOT EQUAL

0221 CNEQ_WAIT:

0221 E8 026B R CALL PREP_WAIT 5 PREPARE FOR WAIT
0224 F6 C4 10 TEST AH, 10H 3 TEST FOR I/0 PORT READ
0227 75 08 INZ CNEQ_WT1

0229 26: 38 3D CMP BYTE PTR ES:[DI],BH

022C 75 34 JNE WAIT_DONE 5 RETURN IF ZERO
022E EB 06 90 JMP CNEQ_WT2

0231 CNEQ_WT1:

0231 EC IN AL, DX ; READ FROM I/0 PORT
0232 3A C7 CMP AL,BH

0234 75 2C JNE WAIT_DONE

0236 CNEQ_WT2:

0236 E8 0277 R CALL EVENT_WAIT

0239 72 28 Jc WATT_EXIT

023B EB E4 JMP CNEQ_WAIT

; COMPARE, RETURN IF ZERO

023D CEQ_WAIT:

023D E8 026B R CALL PREP_WAIT 5 PREPARE FOR WAIT
0240 F6 C4 10 TEST AH, 10H ; TEST FOR I/0 PORT READ
0243 75 08 JINZ CEQ_WT1

0245 26: 38 3D CMP BYTE PTR ES:[DI],BH

0248 74 18 JE WAIT_DONE 5 RETURN IF ZERO
024A EB 06 90 JMP CEQ_WT2

024D CEQ_WT1:

024D EC IN AL,DX ; READ FROM I/0 PORT
024E 3A C7 CMP AL,BH

0250 74 10 JE WAIT_DONE

0252 CEQ_WT2:

0252 E8 0277 R CALL EVENT_WAIT
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0255 72 0C Jc WAIT_EXIT
0257 EB E4 JMP CEQ_WAIT

: WAIT ON ANY EVENT

>

0259 ANY_WAIT:

0259 E8 026B R CALL PREP_WAIT 3 SET UP FOR CLOCK STOP
025C E8 0277 R CALL EVENT_WAIT 3 EXECUTE CLOCK STOP
025F EB 02 90 JMP WAIT_EXIT

0262 WAIT_DONE:

0262 F8 CLC 5 CLEAR CARRY FLAG
0263 WAIT_EXIT:

0263 9C PUSHF 5 SAVE FLAGS

0264 BO 27 MoV AL,DISABLE_SLEEP+CLOCK_RUN+GLOBAL_NMI ; ON NMIS
0266 E6 72 ouT CLOCK_CTL,AL

0268 9D POPF 5 RESTORE FLAGS

0269 FB STI 3 RE-ENABLE INTERRUPTS
026A C3 RET 5 EXIT

THIS ROUTINE ENABLES THE SLEEP CLOCK BUT SETS THE STATE TO CLOCK RUN
THIS MUST BE DONE IN ORDER TO COVER THE TIMING PROBLEM OF THE IRPT
OCCURRING AFTER THE CONDITION TEST BUT BEFORE THE CLOCKS ARE STOPPED

0268 PREP_WAIT PROC NEAR

026B FA 5 DISABLE INTERRUPTS

026C BO 07 Mov AL,CLOCK_RUN+DISABLE_SLEEP ; DSABL NMI ST FL SPEED
026E E6 72 ouT CLOCK_CTL,AL 3 NO ENABLE SLEEP CLOCK

0270 EB 00 JMP $+2 5 DELAY

0272 24 FB AND AL,NOT DISABLE_SLEEP ; ENABLE SLEEP CLOCK

0274 E6 72 ouT CLOCK_CTL,AL

0276 C3 RET

0277 PREP_WAIT ENDP

THE CARRY FLAG SET IF TIMEOUT

0277 EVENT_WAIT PROC NEAR

0277 E4 72 IN AL,CLOCK_CTL
0279 24 FC AND AL,NOT CLOCK_RUN
0278 0C 20 OR AL ,GLOBAL_NMI
027D FB STI

027E E6 72 ouT CLOCK_CTL,AL
0280 EB 00 JMP $+2

; CLOCKS HAVE RESTARTED

0282 F6 C4 20 TEST AH, 20H

0285 74 OF Jz NO_TIMEOUT

0287 38 1E 007B R CMP EVENT_TIM_OUT,BL
0288 77 07 JA TIMEOUT

028D 80 3E 007B R 00 CMP EVENT_TIM_OUT,0
0292 75 02 JINZ NO_TIMEOUT
0294 TIMEOUT:

0294 F9 STC

0295 C3 RET

0296 NO_TIMEOUT:

0296 F8 CLC

0297 C3 RET

0298 EVENT_WAIT ENDP

0298 EXT_EVENT ENDP
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THIS SUBROUTINE STOPS THE SYSTEM CLOCKS AND RTN AFTER THEY HAVE BEEN
RESTARTED. IF AN INTERRUPT HAS OCCURRED BTWN PREP_WAIT & EVENT_WAIT
THE SLEEP CLOCK WILL HAVE BEEN DISABLED BY HARDWARE & THE EVENT_WAIT
ROUTINE WILL "FALL THROUGH" WITHOUT STOPPING THE CLOCKS.

ONCE THE CLOCKS HAVE RESUMED, THE TIMEOUT VALUE IS CKED (IF USED) &

TURN ON NMIS
ENABLE INTERRUPTS
STOP CLOCKS

DELAY

TIMEOUT TO BE TAKEN

JUMP IF NOT

CHECK ENOUGH TIME

IF ORIGINAL TIME THEN ERROR
CHECK FOR TIME ELAPSED

TIMEOUT - SET CARRY
RETURN

3 NO TIME_OUT SO CLEAR CARRY

RETURN



System Power Off Services
(SYS_POWER_OFF)

INT 15H

ROUTINE-NAME: SYS_POWER_OFF (AH = 42H)

FUNCTION: THIS ROUTINE POWERS THE SYSTEM DOWN BY THE REQUEST OF THE
APPLICATION PROGRAM. IF WARM START WAS SELECTED THE PGM
WILL RESUME IN THIS ROUTINE AND RETURN TO THE CALLER.

INPUT: AL
AL

= 00 FOR IPL/RESUME DETERMINED BY PROFILE

= 01 FOR RESUME MODE FORCED

OUTPUT: THE SYSTEM IS POWERED OFF. IF SYS SUCCESSFULLY SUSPENDED,
THIS ROUTINE WILL RETURN CONTROL TO THE USER WHEN THE POWER
IS RE-ACTIVATED.

REGISTERS

MODIFIED: AX
0298 SYS_POWER_OFF  PROC NEAR
0298 3C 01 CMP AL,01 5 REQUEST FOR RESUME MODE?
029A 75 05 JNE SYS_POFF1
029C 80 OE 0016 R 40 OR BIOS_STATUS,F_RESUME ; SET FORCE RESUME FLAG
02A1 SYS_POFF1:
02A1 80 26 003F R CO AND MOTOR_STATUS,0COH 5 RESET DISKETTE MOTORS
02A6 BA 03F2 () DX,03F2H
02A9 BO 04 Mov AL,04H 3 TURN OFF MOTORS/SELECT
02AB EE ouT DX, AL
02AC E4 7F IN AL,PWR_STAT ; ENSURE SUSPEND NMI ENABLED
02AE 24 F7 AND AL,NOT HDWR_RESET 3 TURN OFF RESET FLAG
02B0 0C 04 OR AL, EN_SUS_NMI
02B2 E6 7F ouT PWR_STAT,AL
02B4 EB 00 JMP $+2 5 DELAY
02B6 0C 02 OR AL ,REQ_POFF 3 REQUEST SYSTEM POWER OFF
02B8 E6 7F ouT PWR_STAT,AL
02BA B9 0102 MoV CX,MS_DELAY 5 DELAY 1 MSEC
02BD E2 FE LooP $

. POWER HAS BEEN RESTORED

02BF F8 CLC 5 SET GOOD RETURN
02C0 C3
02C1 SYS_POWER_OFF  ENDP
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System Status Services (SYS_STATUS)

02C1
02C1
02C2
02C4
02C7
02C9
02CB
02CD
02CF
02D1
02D3
02D6
0208
02DA
02DD
02DD

INT 15H
ROUTINE-NAME: SYS_STATUS  (AH = 43H)

FUNCTION: THIS ROUTINE RETURNS THE CURRENT SYSTEM STATUS IN THE
AL REGISTER AS DEFINED BELOW.

INPUT: NONE.
OUTPUT: AL CONTAINS SYSTEM STATUS AS FOLLOWS:

| I
| | | =---> LCD DETACHED
| | ----> RESERVED

| ===--> RS-232 POWERED ON

| ==---> MODEM POWERED ON

| ----> POWER ACTIVATED BY RTC ALARM
| ----> STANDBY POWER LOST (RTC TIME BAD)
----> OPERATING ON EXTERNAL POWER

REGISTERS
MODIFIED : AX
SYS_STATUS PROC NEAR
PUSH BX 3 SAVE BX

MoV AH,RTC_SYS_STAT
CALL GET_RTC_REG
AND AL ,PON_ALRM

SELECT POWER ON STAT
GET POWER ON STAT
SAVE ONLY POWER ON

Mov BL,AL ALARM STATUS

IN AL ,PWR_STAT GET CURRENT POWER STATUS
AND AL, LOW_BAT+EXT_PWR SAVE ONLY POWER STATUS
OR BL,AL SET COMBINED POWER STATS

MoV AH,RTC_DIAG_STAT
CALL GET_RTC_REG
TEST AL ,RTC_TIME_BAD

SELECT RTC TIME
GET RTC TIME
3 IS RTC TIME BAD?

Jz SYS_STAT1 NO, THEN GO READ SETTINGS
OR BL,20H YES, SET RTC TIME BAD
SYS_STATL: STANDBY POWER LOST

IN AL,KYBD_CNTL GET COMMO POWER STATUS
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02DF
02E1
02E3
02E6
02E8

02EA
02ED
02EF

02F2
02F2
02F4
02F6
02F9
02FB

02FE
02FE
0300
0303
0305
0307
030A
030A
030C
030D
030E
030F

8A
B4
E8

74

F6
80

C7 04

>

>

MoV
Mov
CALL
TEST
Jz

TEST
Jz
OR

BH, AL
AH,RTC_FEAT_CON
GET_RTC_REG

AL, INTMOD_INST
CHK_FOR_RS

. TEST MODEM FOR POWER ACTIVE

BH,ACT_MODEM
CHK_FOR_RS
BL,08

I TEST RS-232 FOR POWER ACTIVE

CHK_FOR_RS:

TEST AL, SERPLL_INST
JZ CHK_FOR_LCD
TEST BH,ACT_RS232
Jz CHK_FOR_LCD
OR BL,04

CHK_FOR_LCD:

Mov AH,RTC_DSP_CON
CALL GET_RTC_REG
TEST AL,DSP_MLCD+DSP_CLCD
JINZ SYS_STAT_EXIT
OR BL,01
SYS_STAT_EXIT:

MoV AL,BL

PoP BX

CLC

RET

SYS_STATUS ENDP

. TEST IF LCD IS OPERATIVE

Modem Power Services
(SYS-MODEM_PWR)

030F

030F
0311

0313
0313
0315
0318
0318

031D
031F

co
OE

1D
0000 E
0000 E
0A

80
08

INT 15H  (AH = 44H)

SYS_MODEM_PWR: THIS
INPUT: AL =
OUTPUT: AL =

REGISTERS USED:

SYS_MODEM_PWR  PROC NEAR
OR AL, AL
Jz SYS_MOD_OFF
SYS_MOD_ON:
Mov AH,RTC_MOD_PROF1
CALL GET_RTC_REG
CALL MODEM_CONFIG
JNC SYS_MOD_END
Mov AL,80H
JMP SHORT SYS_MOD_EXIT

e v ws we e

SAVE THE STATUS

SELECT FEATURE CONFIG
GET FEATURE CONFIG
INTERNAL MODEM PRESENT?
NO, CHECK FOR RS-232

YES, IS MODEM POWER ON?
NO, CHECK FOR RS-232 CARD
YES, SET MODEM ACTIVE

IS RS-232 CARD INSTALLED?
NO, JUMP TO LCD CHECK
YES, IS RS-232 POWER ON?
NO, JUMP TO LCD CHECK
YES, SET RS POWER ACTIVE

LOOK AT THE DISPLAY
CONFIGURATION

IS LCD CONFIGURED?

YES, THEN LEAVE ROUTINE
NO, LCD IS INOPERATIVE

5 RESTORE STATUS BACK TO AL
5 RESTORE BX REG
5 SET NORMAL GOOD RETURN

AX DESTROYED.

PROCEDURE TURNS ON OR OFF THE MODEM
0, POWER OFF; AL <> 0, POWER ON.
0 IF SUCCESSFUL; AL = 80H IF NOT SUCCESSFUL

TEST AL FOR COMMAND
TURN MODEM OFF

GET THE PROFILE REG
PLACE PROFILE IN AL
CONFIGURE AND POWER MODEM

3 ERROR EXIT
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0321
0321
0324

0327
0327
0329
0329

032A

BB 0002
E8 0000 E

2A CO
C3

SYS_MOD_OFF:
MoV BX,0002H
CALL COM_POWER

SYS_MOD_END:
SuB AL, AL
SYS_MOD_EXIT:
RET

SYS_MODEM_PWR  ENDP
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; SELECT MODEM
5 AND TURN OFF

5 RETURN W/0 ERROR



POST Interval Services (POST_INTYV)

032A
032A
032C
032E

0330
0331
0334
0337
0339
033C
0341

0344
0344
0349

0348
034C

034F
034F
0350
0353
0357
0358
035F

B4
3C
74

F6
74

F9
EB

0B
14

0000 E
0000 E
BF
0000 E
26 00A0
37 90

H

3

06 00A0
04

31 90

0000 E
06 009A
1E 0098
OE 009E
16 009C

INT 15H
ROUTINE-NAME: POST_INTV (AH = 83H)

FUNCTION: POST USER WHEN ELAPSED TIME INTERVAL HAS EXPIRED WITH NO
WAIT. (RETURNS IMMEDIATELY AND POSTS OCCURRENCE VIA RTC
INTERRUPTS)

INPUT: AL = 0 SET UP FOR POST ON ELAPSED TIME INTERVAL
ES:BX POINTER TO BYTE IN CALLERS STORAGE FOR POST
CX,DX NUMBER OF MICROSECONDS TO ELAPSE BEFORE POSTING
(CX MOST SIGNIFICANT)

AL = 1 CANCEL THE INTERVAL POST

OUTPUT: FOR POST SET - RTC PERIODIC INTERRUPT IS ACTIVATED TO KEEP
TRACK OF ELAPSED TIME. INTERRUPTS AT
APPROXIMATELY A 1 MILLISECOND RATE. WHEN TIME
HAS ELAPSED THE USER FLAG POINTED BY ES:BX WILL
HAVE BIT 7 SET TO A 1. THE PERIODIC INTERRUPT
WILL THEN BE TURNED OFF.
FOR CANCEL - RTC PERIODIC INTERRUPT IS TURNED OFF AND THE
POST ACTIVE FLAG IS RESET.

REGISTERS
MODIFIED: AX

POST_INTV PROC NEAR
Mov AH,RTC_MODE SET REGISTER NUMBER FOR RTC
CMP AL,0 5 CHECK FOR SET
JE POSTI_1 5 MUST BE CLEAR

CANCEL ANY OUTSTANDING INTERVAL

PUSHF

CALL DISABLE_NMI

CALL GET_RTC_REG

AND AL,NOT PIE_ENABLE

DISABLE INTERRUPTS

AND 8259 INTERRUPTS

GET MODE

RESET PERIODIC IRPT ENABLE

CALL PUT RTC_REG SET MODE
R FE AND RTC_WAIT_FLAG,NOT INTERVAL WAIT ; RST INTVL ACTIVE
JdMP POSTI_3 ; ENABLE INTERRUPTS AND EXIT

SET INTERVAL UNLESS ALREADY ACTIVE

POSTI_1:
R 01 TEST RTC_WAIT_FLAG, INTERVAL_WAIT ; CHECK WAIT IN PROG
Jz POSTI_2

WAIT IS ACTIVE SO SIGNAL ERROR

STC 3 SET ERROR
Jmp POSTI_EXIT 5 RETURN

ACTIVATE RTC PERIODIC INTERRUPT

POSTI_2:
PUSHF
CALL DISABLE_NMI
MoV USER_FLAG_SEG,ES
MoV USER_FLAG, BX
MoV RTC_HIGH,CX
MoV RTC_LOW,DX

DISABLE INTERRUPTS
SET UP TRANSFER TABLE

x> =o

e v s v we
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0363 80

0368 26:

036C E8
036F 0C
0371 E8
0374 E4
0376 24
0378 E6
037A

037A E8
037D 9D
037E F8

037F
037F C3
0380

OE 00AO R 01
80 27 7F
0000 E

40

0000 E

61

F7

61

0000 E

RTC_WAIT_FLAG,INTERVAL_WAIT ; SET INTVL POST ACT
BYTE PTR ES:[BX-,NOT POSTED ; RST POST FLAG

GET_RTC_REG 5 GET MODE

AL,PTE_ENABLE 5 ENABLE RTC PERIODIC IRPT
PUT_RTC_REG 5 SET MODE

AL,NMI_CNTL 3 ENABLE ALARM INTERRUPT

AL,NOT DIS_ALARM
NMI_CNTL,AL

ENABLE_NMI ; ENBL RTC ALARM AND SUSP NMIS
; RESTORE INTERRUPT STATUS
3 SET GOOD RETURN

POSTI_EXIT:

POST_INTV ENDP

Wait Interval Services (WAIT_INTYV)

0380

0380 F6
0385 74
0387 F9
0388 EB
0388

0388 9C
038C E8
038F 8C
0393 C7
00A0
0399 89
039D 89
03A1 80
03A6 80
03AB B4
03AD E8
03B0 0C
03B2 E8
03B5 E4
03B7 24
03B9 E6
03BB E8
03BE 9D

=

2-186

INT 15H

ROUTINE-NAME: WAIT_INTV ~ (AH = 86H)

5 FUNCTION: WAIT FOR ELAPSED TIME TO EXPIRE BEFORE PASSING CONTROL
H THE USER. THIS FUNCTION USES THE RTC PERIODIC IRPT AND
H WAIT ON EXTERNAL EVENT TO CONSERVE BATTERY POWER.
5 INPUT: CX,DX NUMBER OF MICROSECONDS TO ELAPSE BEFORE RETURNING.
5 OUTPUT: RETURN WITH CARRY CLEAR DONE AFTER ELAPSED TIME REACHED.
3 REGISTERS
3 MODIFIED: AX
WAIT_INTV PROC NEAR
06 00A0 R 01 TEST RTC_WAIT_FLAG,INTERVAL_WAIT ; TEST INTERVAL ACTIVE
04 Jz WAIT-1
STC 3 SET ERROR
50 90 JMP WINTV_EXIT 3 RETURN
WAIT_1:
PUSHF
0000 E CALL DISABLE_NMI
1E 009A R MoV USER_FLAG_SEG,DS 3 SET UP TRANSFER TABLE
06 0098 R Mov USER_FLAG,OFFSET RTC_WAIT_FLAG
OE 009E R MoV RTC_HIGH,CX
16 009C R MoV RTC_LOW,DX
OE 00AO R 01 OR RTC_WAIT_FLAG, INTERVAL_WAIT ; SET FUNCTION ACTIVE
26 00AO R 7F AND RTC_WAIT_FLAG,NOT POSTED ; RESET POST FLAG
0B MoV AH,RTC_MODE 3 GET MODE REGISTER
0000 E CALL GET_RTC_REG
40 OR AL,PTE_ENABLE ; ENABLE RTC PERIODIC IRPT
0000 E CALL PUT_RTC_REG 3 SET MODE
61 IN AL,NMI_CNTL 5 ENABLE ALARM INTERRUPT
F7 AND AL,NOT DIS_ALARM
61 ouT NMI_CNTL,AL
0000 E CALL ENABLE_NMI 5 RE-ENABLE NMI'S
POPF 5 RESTORE FLAGS
5 WAIT ON EXTERNAL EVENT TO CONSERVE BATTERY PWR FOR THE ALLOTTED TIME
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03BF
03C0
03C1

03C2
03C3
03C4
03C8
03CA
03CC
03CE

03D1
0302
03D3
0304
0309

03DA
03DA
03DB

06 PUSH ES 3 SAVE REGISTERS
57 PUSH DI
53 PUSH BX
1E PUSH DS 5 SET ES TO DATA SEGMENT
07 POP ES
8B 3E 0098 R MoV DI,USER_FLAG 3 GET POSTED BYTE ADDR IN ES:DI
BO 03 MoV AL,03 5 SET TEST & RTRN IF NOT ZERO
B7 80 MoV BH,POSTED 5 SET RTRN FOR INTERVAL POSTED
2A DB SUB BL,BL 5 SET NO TIME LIMIT
E8 01BE R CALL EXT_EVENT 3 WAIT ON EVENT

5 TIME HAS ELAPSED, RESTORE REGISTERS AND TURN OF PERIODIC INTERRUPT
5B POP BX 5 RESTORE REGISTERS
5F POP DI
07 POP ES
80 26 00A0 R 7E AND RTC_WAIT_FLAG,NOT POSTED+INTERVAL_WAIT ; RST FUNCT
F8 CLC

WINTV_EXIT:

C3 RET

WAIT_INTV ENDP

Device Busy Services (DEV_BUSY)

INT 15H
ROUTINE-NAME:

DEV_BUSY (AH = 90H)

FUNCTION: THIS ROUTINE IS CALLED TO INDICATE THAT A DEV IS BUSY.
FOR THE DEVICE TYPE = DISKETTE, A RTRN IS NOT MADE UNTIL
A DISKETTE INTERRUPT HAS BEEN RECEIVED OR 2 SECONDS HAVE
ELAPSED (WHICHEVER IS FIRST). FOR THE DEV TYPE = KYBRD A
RETURN WILL NOT BE MADE UNTIL T*HE KYBD BFR IS IN A NOT
EMPTY CONDITION.

ENTRY/EXIT
CONDITIONS:
INPUT:

AL = DEVICE TYPE:
01 - DISKETTE RETURN AFTER IRPT RECEIVED OR 2

SECOND TIMEOUT HAS OCCURRED CARRY
SET IF TIMEOUT

02 - KEYBOARD RETURN WHEN KEYBOARD

BUFFER HEAD <> BUFFER TAIL

FD - WAIT FOR RETURN WHEN TIME HAS EXPIRED IF

ALL OTHERS

REGISTERS
MODIFIED:

MOTOR STARTUP TIMER O IS RUNNING OR IMMEDIATE
RETURN WHEN NOT RUNNING ON ENTRY CH
CONTAINS TIME TO WAIT IN 1/8 SEC
UNITS

IMMEDIATE RETURN WITH CARRY CLEAR
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03DB
03DB
03DC
03DD
03DE
03E1
03E3
03E5
03E7
03E9
03EB
03ED

03EF
03F2
03F4
03F5
03F7
03F9

03FB
03FF
0400
0401
0404

0405

0406
0407
0408
040D
0411
0413
0415
0416
0418
0418
041A
041B
041C

041E
0420

0422
0422
0423

0425
0425
0428
042C
042E
0430

0432
0432

F8
EB

BF

2-188

DEV_BUSY PROC NEAR
PUSH DI 3 SAVE REGISTERS
PUSH ES
PUSH BX
---- R MoV DI,DATA
c7 MoV ES,DI 5 SET ES TO DATA
01 CMP AL,01 5 IS DEVICE TYPE = DISKETTE?
4B JE DSKT_BUSY 5 YES, GO SERVICE FOR DISKETTE
02 CMP AL,02 3 NO, DEVICE TYPE = KEYBOARD?
3A JE KYBD_WAIT ; YES, GO SERVICE FOR KEYBOARD
FD CMP AL ,OFDH ; DEV TYPE = DSKT MTR STARTUP?
33 JNE DEVB_CLEAR ; NO, RETURN WITH CARRY CLEAR
3 WAIT FOR DISKETTE MOTOR STARTUP TIME TO ELAPSE
3 WAIT TIME IS IN 125 MILLISECOND UNITS IN CH
0442 R CALL TMRO_CHK 3 CHECK FOR TIMER 0 RUNNING
4A JINC DEVB_EXIT 3 IF NOT RUNNING THEN EXIT, NO
PUSH CX 5 WAIT
DD MoV BL,CH 3 COPY TIME IN CH
E5 SHL CH,1 5 MULTIPLY BY 3
DD ADD BL,CH ; WAIT TIME IS IN BL
; REQUEST CONTROLLER POWER ON TO OVERLAP PWR ON SEQ WITH MOTOR STARTUP
3 DELAY
1E 007B R MoV EVENT_TIM_OUT,BL 3 SAVE TIME DLY IN TIMEOUT CTR
PoP CX 3 RESTORE CX
PUSH DX 5 SAVE DX
03F4 Mov DX, 3F4H ; DO DUMMY READ TO PWR ON CNTL
IN AL, DX 5 FOR MOTOR WAIT OVERLAP
5 TIMER O ROUTINE WILL DECRMNT
5 TIME VAL EVENT_TIM_OUT WHILE
3 CNTLR IS BEING POWERED ON
NOP 5 BE BACK FROM NMI IF PWR WAS
5 OFF HERE
POP DX 3 RESTORE DX
1E 007B R CMP EVENT_TIM_OUT,BL
31 JA DEVB_EXIT 3 EXIT IF MORE THAN ENOUGH TME
1E 007B R Mov BL,EVENT_TIM_OUT 5 RETRIEVE ADJUSTED WAIT TIME
DB OR BL,BL
03 JNE DEVB_01 5 DON'T WAIT IF TIME EXPIRED
STC 3 SET CARRY TO SHOW TIMEOUT
26 JMP SHORT DEVB_EXIT 3 EXIT WITH TIME EXPIRED
DEVB_01:
00 MoV BH,0 ; SET COMPARE MASK TO 0
PUSH cs
POP ES 5 SET ES TO ROM SEGMENT
FF SuUB DI,DI 5 SET ADDR O IN ROM FOR DUMMY
3 COMPARE
01 Mov AL,01 5 RETURN ON COMPARE EQUAL
19 JMP SHORT BUSY_WAIT 3 WAIT FOR TIMEOUT TO OCCUR
5 RETURN WITH CARRY CLEAR
DEVB_CLEAR:
CLC
19 JMP SHORT DEVB_EXIT 3 EXIT ROUTINE
; WAITING FOR KEY IN KEYBOARD BUFFER
; PERFORM WAIT_ON_EVENT FOR BUFFER_HEAD <> BUFFER TAIL (LOW BYTES)
KYBD_WAIT:
001C R MoV DI,OFFSET BUFFER_TAIL ; POINT ES:DI TO BFR HEAD
3E 001A R MoV BH,BYTE PTR BUFFER_HEAD ; MASK TO CURRENT BFR TAIL
02 Mov AL,02 3 FN CODE=CMP, RTRN NOT EQUAL
DB SUB BL,BL 3 NO TIMEOUT
09 JMP SHORT BUSY_WAIT
5 WAIT FOR DISKETTE INTERRUPT COMPLETE
5 (INT_FLAG TO BE SET IN SEEK_STATUS)
DSKT_BUSY:
003E R MoV DI,OFFSET SEEK_STATUS ; GET ADD OF DSKT INTR FLAG
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0435
0437
0439

0438
043B

043E
043E
043F
0440
0441
0442

0442
0442
0443
0444
0445
0448
044A
044D
044E
0451
0453
0455
0457
0459
0458
045D
045F
0460
0461
0463
0465
0467
0469
046B
0468
046C

046E
046E
046F
046F
0470
0471
0472

B7
BO
B3

E8

5B
07
5F
c3

F8
5B
C3

80
03
25

01BE R

40
40

C3
03

01

MOV BH, INT_FLAG

MOV AL,03

MoV BL,25H
BUSY_WAIT:

CALL EXT_EVENT
DEVB_EXIT:

POP BX

POP ES

POP DI

DEV_BUSY ENDP

INT 15H
ROUTINE-NAME: TMRO_CHK

5 INTERRUPT COMPLETE FLAG
5 FN CODE = TEST, RETURN NOT O
5 SET TWO SECOND TIMEOUT

THIS ROUTINE CHECKS TO SEE IF TIMER O IS SET UP AS FOLLOWS

INT 8 VECTOR=TMRO_INT8 ADDR

- TIMER IS RUNNING

FUNCTION:
IRPT ENABLED TIMER COUNTING
INPUT: NONE.
OUTPUT:  CARRY FLAG : SET
CLEAR - TIMER NOT RUNNING
REGISTERS
MODIFIED: NONE.

ASSUME  DS:ABSO
TMRO_CHK PROC NEAR

PUSH  AX

PUSH  BX

PUSH DS

MoV AX,0

MoV DS, AX

MoV AX, INT_ADDR

POP DS

CcMP AX,OFFSET TMRO_INTS

JINE TMRO_NORUN

IN AL, INTAOL

TEST  AL,01

INE TMRO_NORUN

IN AL, TIMERO

MOV AH, AL

IN AL, TIMERO

PUSH  AX

POP BX

IN AL, TIMERO

MOV AH, AL

IN AL, TIMERO

CcMP AX, BX

JE TMRO_NORUN
TMRO_OK :

STC

JMP SHORT TMRO_EXT
TMRO_NORUN :

cLC
TMRO_EXT:

poP BX

pPOP AX

TMRO_CHK ENDP

5 GET INT 8 OFFSET ADDRESS

5 CHECK FOR OUR TIMER ROUTINE
5 IF NOT THEN EXIT

5 CK FOR TMR O IRPT ENABLED
5 EXIT IF DISABLED
5 MAKE SURE TIMER IS RUNNING

5 SAVE CURRENT TMR O TIME CNT
RETRIEVE ORIGINAL COUNT
RE-READ TIMER LOW

RE-READ TIMER HI
COMPARE WITH ORIGINAL
3 JUMP IF TIMER NOT RUNNING

SET CARRY TO INDICATE OKAY

CLEAR CARRY

RESTORE REGS
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Interrupt Complete Services
(INT-COMPLETE)

INT 15H
ROUTINE-NAME: INT_COMPLETE (AH = 91H)

. FUNCTION:  DUMMY INTERRUPT RETURN (FUNCTION NOT HANDLED BY BIOS)
> INPUT: NONE.
> oUTPUT: NONE.
. REGISTERS
i MODIFIED:  NONE.
0472 INT_COMPLETE PROC NEAR
0472 RETURN:
0472 F8 cLe s SET GOOD RETURN CODE
0473 €3 RET
0474 INT_COMPLETE ENDP
0474 ROMCODE ENDS
END
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General Subroutines and Tables
(B17TABLE)

0000

ROMCODE SEGMENT BYTE PUBLIC

ASSUME CS:ROMCODE, DS:DATA
IDENT ~ B17TABLE,0,0

« ke ek ek ek ke e e ke e ok o ek ke e ok e ok e ek e ke ke ok ok ek e e ko ke ke ek e ek R ke ek ek ke ek ok ok

e e vt e e W e ue e B U We Wl W Ge U U e U We Wl WS e U e Wl Ve we We L e B Ws BE L LS e U we we Ve we Ve ue s W ws we Vs Be Bl

MODULE-NAME : B17TABLE
DATE LAST MODIFIED: 09/13/1985

DESCRIPTIVE-NAME : MODULE CONTAINING ALL TABLES USED BY POST/ BIOS,
GENERAL USE SUBROUTINES AND COMPATABLE LINK ADDRESSES

COPYRIGHT : 7396-918 (C) COPYRIGHT IBM CORP. 1985
REFER TO COPYRIGHT INSTRUCTIONS FORM NUMBER G120-2083

CHANGE LEVEL: EC000
MODULE SIZE: 8K BYTES
EXTERNALLY REFERENCED ROUTINES: REFER TO EXTRN LIST

SUBROUTINES:
DDS - SET DATA SEGMENT TO BIOS DATA AREA
ERR_BEEP - BEEP THE SPEAKER FOR POST ERROR CONDITIONS
BEEP - BBEP THE SPEAKER
DSP_BYTE - TRANSLATE AND DISPLAY HEX BYTE TO SCREEN
XLAT_NIB - TRANSLATE HEX NIBBLE TO ASCII CHARACTER
DSP_HEX - WRITE HEX BYTE TO SCREEN
GET_RTC_REG - READ REAL TIME CLOCK REGISTER
PUT_RTC_REG - WRITE REAL TIME CLOCK REGISTER
D11 - DEFAULT INTERRUPT HANDLER
E_MSG - POST ERROR MESSAGE HANDLER
ICON_PR - ICON DISPLAY PROCESSING ROUTINE
STR_CON - CONVERT HEX WORD TO ASCII STRING
ENABLE_NMI - ENABLE KEYBOARD,RTC, AND SUSPEND NMIS
DISABLE_NMI - DISABLE KEYBOARD, RTC, AND SUSPEND NMIS

BAT_SAV_SETUP

ENABLES/DISABLES THE RTC 1 SECOND BAT SAVING
INTERRUPT

GET_VECTOR@ GET ABSOLUTE VECTOR ADDRESS FOR HARDWARE LEVEL

RES_ERR_CHK - CHECK AND DISPLAY ANY RESUME ERRORS
TABLES:

PRT_TAB - PRINTER PORT SEARCH TABLE

VECTOR_TABLE - INTERRUPT VECTOR INITIALIZATION TABLE

BAUD_TABLE - COMMUNICATION BAUDE RATE SELECT TABLE

DSKT_BASE - DISKETTE DRIVE TIMING PARAMETERS

VIDEO_PARMS - VIDEO I0 PARAMETER TABLES

M1-M7 - VIDEO LINKAGE TABLE

CHAR_GEN_LO - LOWER 128 DISPLAY CHARACTER SET

CHAR_GEN_HI - UPPER 128 DISPLAY CHARACTER SET

K6-K30 - KEYBOARD TRANSLATE TABLES

KBPAD_TBL - PREPROCESSOR KEYPAD XLATE TABLE

KBFUN_TBL - PREPROCESSOR FUNCTION KEY XLATE TABLE

KBNMI_TBL - PREPROCESSOR NORMAL KEY XLATE TABLE

DEF_SYS_PROF DEFAULT SYSTEM PROFILE
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; MESSAGES AND ICONS:

H MEM_MSG - 'KB OK' MEMORY MESSAGE

H ROM_MSG - 'XXXXX ROM' MESSAGE

H SYS_UNIT - SYSTEM UNIT ICON

H FEAT_ICON - FEATURE DEVICE ICON

H CLOCK - SYSTEM CLOCK NOT SET ICON

H BAT_ICON - BATTERY LOW ICON

H PAR_CHK - PARITY CHECK (I/0 CHANNEL CHECK) ICON
H F1_ICON - PRESS F1 TO CONTINUE ICON

; CHANGE ACTIVITY: NONE

+ e e e ke ok ek e ke e ke ok ok ke ok ok ke ke ke ok e ke ok gk ke ke vk ke ok ke sk gk ok ok ke ek sk e ok ok ok ok ek ok ke ek sk ke ek ek sk ek ok ok ek e kek

* EXTERNAL REFERENCES *

PRIVATE BIOS AND POST ROUTINE NAMES

EXTRN ~ POSTMAIN:NEAR
EXTRN ~ NMI_FLIH:NEAR
EXTRN ~ SYS_BOOT:NEAR
EXTRN ~ KYBD_IO:NEAR
EXTRN ~ KYBD_INT9:NEAR
EXTRN ~ DSKT_IO:NEAR
EXTRN ~ DSKT_INTE:NEAR
EXTRN ~ PRT_IO:NEAR

EXTRN ~ VIDEO_IO_1:NEAR
EXTRN ~ SYS_SERVICES:NEAR
EXTRN ~ TOD_PROC:NEAR
EXTRN ~ TMRO_INT8:NEAR
EXTRN ~ COMMO_IO:NEAR
EXTRN  PRT_SCRN:NEAR
EXTRN ~ COM_POWER:NEAR
EXTRN ~ MODEM_CONFIG:NEAR

; VIDEO I/0 SUBROUTINES EXTERNALS

EXTRN SET_MODE:NEAR

EXTRN SET_CTYPE:NEAR

EXTRN SET_CPOS:NEAR

EXTRN READ_CURSOR:NEAR
EXTRN READ_LPEN:NEAR

EXTRN ACT_DISP_PAGE:NEAR
EXTRN SCROLL_UP:NEAR

EXTRN SCROLL_DOWN:NEAR
EXTRN READ_AC_CURRENT:NEAR
EXTRN WRITE_AC_CURRENT:NEAR
EXTRN WRITE_C_CURRENT:NEAR
EXTRN SET_COLOR:NEAR

EXTRN WRITE_DOT:NEAR

EXTRN READ_DOT:NEAR

EXTRN WRITE_TTY:NEAR

EXTRN VIDEO_STATE:NEAR

; * Kk kkk Sk dkk ok ko okok ok ko kok ok
3* PUBLICS *

>

; PRINTER, VECTOR, COMMUNICATION AND DISKETTE TABLE PUBLICS

PUBLIC PRT_TAB
PUBLIC PRT_TAB_END
PUBLIC VECTOR_TABLE
PUBLIC BAUD_TABLE
PUBLIC PARMS_TPI48
PUBLIC PARMS_TPI135
PUBLIC DSKT_BASE

3VIDEO PUBLICS
PUBLIC VIDEO_PARMS
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s

PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC

KEYBOARD PUBLICS

PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC

CHAR_GEN_LO
CHAR_GEN_HI
MONO_TBL
CGA_TBL
LCD_CGA_TBL
LCD_MONO_TBL

K30
KBPAD_TBL
KBPADL
KBFUN_TBL
KBFUNL
KBNMI_TBL

5 COMPATABILITY ENTRY POINTS

>

>

PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC

GENERAL PURPOSE

PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC

RESET
START
RS232_10
DUMMY_RETURN
NMI_INT
BOOT_STRAP
KEYBOARD_IO
KB_INT
DISKETTE_IO
DSKT_INT
PRINTER_IO
VIDEO_IO
MEMORY_SIZE_DET
EQUIPMENT
CASSETTE_IO
PRINT_SCREEN
TIME_OF_DAY
TIMER_INT
P_O0_R

SUBROUTINES

DDS
ERR_BEEP
BEEP
BEEP_SUB
DSP_BYTE
XLAT_NIB
DSP_HEX
GET_RTC_REG
PUT_RTC_REG
D11

E_MSG
ICON_PR
STR_CON
KB_NOISE
DISABLE_NMI
ENABLE_NMI
SYS_SETUP

ROM BIOS 2-193



PUBLIC SYS_CHK
PUBLIC KYBD_RESET
PUBLIC BAT_SAV_SETUP
PUBLIC VECTOR_SETUP
PUBLIC GET_VECTOR@
PUBLIC RES_ERR_CHK

; POST ICONS AND MESSAGES
; AND TABLES

PUBLIC MEM_MSG

PUBLIC ROM_MSG

PUBLIC DEF_SYS_PROF
PUBLIC PAR_CHK

PUBLIC RTC_SIG_SAVE
PUBLIC F1_ICON

PUBLIC SYS_DSKT_ICON
PUBLIC DSKT_ICON
PUBLIC BAD_DSKT_ICON
PUBLIC SYS_DESCR_TABLE

s

;s IBM COPYRIGHT STATEMENT
3 Rk Rk ok ok ok ok ko ok ok ok ek ek sk ek ok ok ok ok ok
0000 37 33 39 36 39 31 DB '7396918 COPR. IBM 1985' ; COPYRIGHT NOTICE
38 20 43 4F 50 52
2E 20 49 42 4D 20
31 39 38 35

Software Reset Routine

;O0RG OEO5BH

0058 ORG 0005BH

0058 RESET LABEL  FAR

0058 START:

0058 BO 00 MoV AL,0 3 SET LCD INDEX

005D E6 74 ouT LCD_INDX,AL

005F E4 75 IN AL,LCD_DATA

0061 24 BF AND AL,NOT PANEL_ENABLE ; TURN OFF PANEL POWER
0063 E6 75 ouT LCD_DATA,AL

0065 BO 08 Mov AL ,HDWR_RESET ; CAUSE HARDWARE RESET
0067 E6 7F ouT PWR_STAT,AL

0069 EB FE JIMP $ ; WAIT FOR RESET

0068 MEM_MSG LABEL ~ BYTE
006B 20 4B 62 20 4F 4B DB ' Kb OK ' 5 MEMORY OK MESSAG
20
0072 30 20 52 4F 4D 04 ROM_MSG DB '0 ROM',4 ; ROM CHECKSUM ERROR MSG
0078 00 00 14 28 3C DIS_POS DB 0,0,20,40,60 ; VALUES FOR E_MSG ROUTINE

POWER ON SELF TEST ICONS

weweue

007D SYS_UNIT LABEL  BYTE

0070 01 04 0B 08 DB 1,04,11,8

0081 C9 01 09 CD BB DB 0C9H,01,09,0CDH,0BBH

0086 04 02 BA 01 09 DB DB 4,2,0BAH,1,9,0DBH,0BAH
BA

008D C7 C4 DC C4 BF 20 DB 0C7H,0C4H,0DCH,0C4H,0BFH,020H,0DAH,0C4H,0DCH,0C4H, 0B6H
DA C4 DC C4 B6

0098 C7 C4 C4 C4 C1 C4 DB 0C7H,0C4H,0C4H,0C4H,0C1H,0C4H,0C1H,0C4H,0C4H,0C4H,0B6H
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C1 C4 C4 C4 B6

00A3 04 02 BA 01 09 FE DB 4,2,0BAH,1,9,0FEH,0BAH
BA

00AA C8 01 09 CD BC DB 0C8H,1,9,0CDH,0BCH

00AF FEAT_ICON LABEL  BYTE

00AF 05 FB OF 04 DB 05,0FBH, 15,04

00B3 B9 BB 03 DB 0B9H,0BBH, 03

00B6 20 BA 01 05 20 C9 DB 020H,0BAH,01,05,020H,0C9H,01,06,0CDH, 0BBH
01 06 CD BB

00CO 20 C8 01 05 CD B9 DB 020H,0C8H,01,05,0CDH,0B9H,020H,049H,

02FH,04FH,020H,020H, 0BAH

BA

00CD 01 07 20 C8 01 06 DB 01,07,020H,0C8H,01,06,0CDH,0BCH
CD BC

00D5 CLoCK LABEL  BYTE

00D5 02 05 OA 07 DB 02,05,10,07

00D9 C9 01 08 CD BB DB 0C9H,01,8,0CDH,0BBH

00ODE BA 5C 20 20 31 32 DB 0BAH,05CH,020H,020H,031H,032H,020H,020H,02FH, 0BAH
20 20 2F BA

00E8 BA 01 08 20 BA DB 0BAH,01,8,020H,0BAH

00ED BA 39 20 01 04 02 DB 0BAH,039H,020H,01,04,02,087H,03FH,020H,033H,0BAH
87 3F 20 33 BA

00F8 BA 01 08 20 BA DB 0BAH,01,8,020H,0BAH

00FD BA 2F 20 20 20 36 DB 0BAH,02FH,020H,020H,020H,036H,020H,020H,05CH, 0BAH
20 20 5C BA

0107 C8 01 08 CD BC DB 0C8H,01,8,0CDH,0BCH

010C BAT_ICON LABEL  BYTE

010C 02 07 06 07 DB 02,07,06,07

0110 DA CA C4 C4 CA BF DB ODAH,0CAH,0C4H,0C4H,0CAH, 0BFH

0116 B3 2B 20 20 2D B3 DB 0B3H,02BH,020H,020H,02DH,0B3H

011C 04 04 B3 01 04 20 DB 04,04,0B3H,01,04,020H,0B3H
B3

0123 CO 01 04 C4 D9 DB 0COH,01,04,0C4H,0D9H

0128 F1_ICON LABEL  BYTE

0128 02 OF 33 04 DB 02,15,51,4

012C 20 20 46 31 20 20 DB 020H,020H,46H,31H,20H,20H,20H, 46H,

32H,20H,20H,20H,46H,33H,20H
20 46 32 20 20 20

013B 20 20 46 34 20 20 DB 020H,020H,46H,34H,20H,20H,20H, 46H,
35H,20H,20H,20H,46H,36H,20H
20 46 35 20 20 20

014A 20 20 46 37 20 20 DB 020H,020H,46H,37H,20H,20H,20H, 46H,
38H,20H,20H,20H,46H,39H, 204
20 46 38 20 20 20

46 39 20
0159 20 46 31 30 20 20 DB 020H,46H, 31H, 30H, 20H, 20H
015F 20 02 87 19 20 20 DB 020M,2,87H,19H, 20H, 20H, 2, 87H, 19H,

O0DAH,5,8,5,0C4H,0C4H, 0C4H,0C4H,0C2
H

02 87 19 DA 05 08

05 C4 C4 C4 C4 C2

0171 01 04 C4 BF DB 1,4,0C4H,0BFH

0175 DA 01 04 C4 B4 05 DB 0DAH,1,4,0C4H,0B4H,5,9,5,20H,20H,20H,20H,0B3H
09 05 20 20 20 20
B3

0182 CO 05 09 05 C4 C4 DB 0COH,5,9,5,0C4H,0C4H,0C4H,0C4H,0C1H,1,4,0C4H,0D9H
C4 C4 C1 01 04 C4
D9

018F PAR_CHK LABEL  BYTE

018F 02 07 0B 07 DB 02,07,11,07 3 I/0 CHANNEL CHECK ICON

0193 01 09 20 FB FB DB 01,09,020H,0FBH,0FBH

0198 01 08 20 FB FB 03 DB 01,08,020H,0FBH,0FBH, 03

019E 01 07 20 FB FB 03 DB 01,07,020H,0FBH,0FBH, 03
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01A4
01AA

01B2
01B9

01BF
01BF
01C3
01C8
01D1
01D8
01DF
01E5
01EB
01F1
01F8
O1FF
0208

020F

0214
0214
0218
021B
021D

0224

0229
0229
022D
0234
023B

0242

0249
0249

0251

01 06 20 FB FB 03 DB
FB FB 20 20 20 FB DB

20 FB FB 20 FB FB DB
20 20 20 FB FB 03 DB

Z SYSTEM UNIT WITH

B

01,06,020H,0FBH,0FBH,03
OFBH,0FBH,020H,020H,020H,0FBH,0FBH, 03

020H,0FBH,0FBH,020H,0FBH, 0FBH, 03
020H,020H,020H,0FBH,0FBH,03
INSERT DISKETTE ICON (USED DURING BOOT)

SYS_DSKT_ICON  LABEL  BYTE
00 00 12 11 DB 0,0,18,17
C9 01 10 CD BB DB 0C9H,01,16,0CDH, 0BBH

04 04 BA 20 01 OE DB
DB 20 BA

C8 D1 01 05 CD B8 DB
20 D5 01 05 CD D1 DB
20 B3 DC DC FO DC DB
DC €3 C4 C4 BA DC DB
DC FO DC DC B3 20 DB
20 C3 01 05 C4 C1 DB
C4 C1 01 05 C4 B4 DB
04 03 20 B3 01 OE DB
20 D4 01 OE CD BE DB
04 05 01 12 20 DB

1 DISKETTE ICON (U

B

DSKT_ICON
00 00 05 04 DB
DA C4 DC DB
C4 BF DB
04 02 B3 20 20 20 ©B

€0 01 03 C4 D9 DB
> BAD DISKETTE ICO

04,04 ,0BAH, 20H,01,14,0DBH, 20H, OBAH
0C8H,0D1H,01,05,0CDH,0B8H, 20H
20H,0D5H,01,05,0CDH,0D1H, 0BCH
20H,0B3H,0DCH, 0DCH, OFOH, ODCH
ODCH,0C3H,0C4H,0C4H, 0B4H, 0DCH
ODCH,OFOH,0DCH, ODCH , 0B3H , 20H
20H,0C3H,01,05,0C4H,0C1H, 0CAH
0C4H,0C1H,01,05,0C4H,0B4H, 20H
04,03,20H,0B3H,01,14,0FEH, 0B3H, 20H
20H,0D4H,01,14,0CDH, 0BEH, 20H
04,05,01,18,020H
SED DURING BOOT)

LABEL  BYTE
0,0,5,4
0DAH, 0C4H, 0DCH
0C4H,0BFH
04H,02H,0B3H, 20H, 20H, 020H, 0B3H
0COH,01H,03H,0C4H, 0D9H

N (USED DURING BOOT)

BAD_DSKT_ICON  LABEL  BYTE

00 00 07 04 DB
DA BF 20 DA C4 C4 DB
BF

B3 CO BF CO BF 20 DB

B3 20 CO BF CO BF DB
B3
CO C4 C4 D9 20 CO DB
D9

> TABLE OF ICON AD

s

ICON_ADR
0000 007D R OOAF R DW
00D5 R
010C R 018F R DW
0128 R

2-196 ROM BIOS

0,0,7,4

218,191,32,218,196,196,191
179,192,191,192,191,32,179
179,32,192,191,192,191,179
192,196,196,217,32,192,217

DRESSES USED BY E_MSG ROUTINE

LABEL ~ WORD
00,0FFSET SYS_UNIT,OFFSET FEAT_ICON,OFFSET CLOCK

OFFSET BAT_ICON,OFFSET PAR_CHK,OFFSET F_ICON



System Descriptor Table

SYSTEM DESCRIPTOR TABLE
; ACCESSED VIA INT 15H FUNCTION OCOH

)
s

0257 SYS_DESCR_TABLE LABEL BYTE

0257 0008 D 8 5 DESCRIPTOR TABLE LENGTH
0259 F9 DB OF9H 3 SYSTEM MODEL BYTE

025A 00 DB 0 3 SECONDARY MODEL BYTE

0258 00 DB 0 ;. BIOS REVISION LEVEL

025C 38 DB 001110008 5 FEATURE INFORMATION BYTE 1
025D 00 DB 0 3 FEATURE INFORMATION BYTE 2
025 00 DB 0 5 FEATURE INFORMATION BYTE 3
025F 00 DB 0 ; FEATURE INFORMATION BYTE 4
0260 00 DB 0 ; FEATURE INFORMATION BYTE 5

Default System Profile

3 DEFAULT SYSTEM PROFILE

3 THIS IS THE SET OF PARAMETERS DEFINING THE

5 DEFAULT SYSTEM PROFILE WHICH IS LOADED AFTER
STANDBY POWER LOST CONDITIONS

0261 DEF_SYS_PROF  LABEL BYTE
0261 EO 00 DB 0EOH,0 PROFILE BYTE 1 AND 2
WARMSTART, LOW BAT WNG ENAB
INIT VIDEO MODE = CGA 80X25
LCD HIGH INT = NO OPERATION
RS232 AND MDM NOT AV ON BATT
KYBD INACT TIMEOUT VALUES
LCD BLANK = NO TIMEOUT
SYSTEM OFF = NO TIMEOUT

DFLT MDM SET 1200BPS, E-PRTY
NO AUTO-ANSWER

0263 0000 0000 DW 0,0

0267 OE 00 DB OEH,0

; REAL TIME CLOCK VALID SIGNATURE
0269 ’ RTC_SIG_SAVE LABEL  BYTE
0269 52 54 43 47 DB "RTCG" 5 REAL TIME CLOCK SIGNATURE
WRTN & CKD BY POST (POIMAIN)

..

Printer Configuration Table (PRT_TAB)

026D PRT_TAB LABEL ~ WORD

026D 0078 DW 078H 3 COMPACT PRINTER PORT
026F 0378 DW 378H 3 PRIMARY PRINTER PORT

0271 03BC DW 3BCH ; MONO ADAPTER PRINTER PORT
0273 0278 DW 278H 3 ALTERNATE PRINTER PORT
0275 PRT_TAB_END LABEL ~ WORD
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ASCII Conversion (STR_CON)

ROUTINE-NAME : STR_CON
FUNCTION:  THIS ROUTINE CONVERTS HEX NUMBERS TO ASCII AND STORES
THEM AT ADDRESS ES:DI.

ENTRY CONDITIONS:

PURPOSE OF ENTRY: TO POST ERROR MESSAGES IN MEMORY

INPUT CONDITIONS: DX = HEX NUMBER TO BE CONVERTED

ES:DI = PLACE IN MEMORY TO PUT ASCII STRNG

RESTRICTIONS: NONE
EXIT CONDITIONS:

NORMAL EXIT CONDITIONS:

ERROR EXIT CONDITIONS:

REGISTERS MODIFIED: CX,DX,ES,DI
INTERNALLY REFERENCED ROUTINES: NONE

EXTERNALLY REFERENCED ROUTINES: NONE

0275 STR_CON PROC NEAR

0275 51 PUSH CX

0276 Bl 0C MoV CL,12 5 CONVERT 2 BYTES

0278 26: C6 05 20 Mov BYTE PTR ES:[DI-, 020H ; INSERT ASCII BLANK
027C 47 INC DI 3 INC POINTER

027D 52 SC10:  PUSH DX 5 SAVE COUNT

027E D3 EA SHR DX, CL 3 MOVE HIGH NIBBLE TO LOW NIB
0280 80 E2 OF AND DL,OFH 5 MASK OUT NEW HIGH NIBBLE
0283 80 FA 09 CMP DL,09 3 ALPHA OR NUMERIC

0286 7E 03 JLE SC24 5 NO ADJUST FOR ALPHA

0288 80 C2 07 ADD DL,07 5 ADJUST FOR ALPHA

0288 80 C2 30 SC24:  ADD DL,30H 3 CONVERT TO ASCII

028E 26: 88 15 MoV ES:[DI],DL 5 SEND ERROR TO SCREEN
0291 47 INC DI 5 POINT TO NEXT MEMOERY LOCAT
0292 5A POP DX 5 RESTORE AX

0293 80 E9 04 SUB cL,4 5 SUB 4 FROM SHIFT COUNT
0296 80 F9 00 CMp CL,0 3 SEE IF MINUS

0299 7D E2 JGE SC10 ;3 Loop

029B 59 POP CX

029C C3 SC_RET: RET 5 RETURN

029D STR_CON ENDP

NMI Handler Entry Point Address
(NMI-INT)

; NMI HANDLER ENTRY POINT ADDRESS

;ORG 0E2C3H

02C3 ORG 002C3H
= 02C3 NMI_INT EQU $
02C3 E9 0000 E JMP NMI_FLIH

2-198 ROM BIOS



Character Generator Graphics 128-255
(CHAR_GEN_HI)

02C6
02C6

02CE
02D6
02DE
02E6
02EE
02F6
02FE
0306
030E
0316
031E
0326
032E
0336
033E
0346
034E
0356
035E
0366
036E
0376
037E
0386
038E
0396

3C

CHARACTER GENERATOR GRAPHICS FOR 320X200 AND 640X200
GRAPHICS FOR CHARACTERS 80H THROUGH FFH AND FOR DEFAULT

LCD CHARACTER GENERATOR

66
66
66
66
66
66
66
66
66
66
18

60
66
7E

31
66

60
60
60

18
18
3F

CHAR_GEN_HI

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

LABEL  BYTE

01DH,033H,061H,060H,060H,031H,00EH,01CH
06CH,000H,066H,066H,066H,066H,03BH,000H ;
00EH,018H,03CH,066H,07EH,060H,03EH,000H ;
018H,03CH,03CH,066H,01EH,066H,07BH,000H ;
036H,000H,03CH,066H,01EH,066H,07BH,000H ;
030H,018H,03CH,066H,01EH,066H,07BH,000H ;
018H,018H,03CH,066H,01EH,066H,07BH, 000H ;
000H, 000H, 03EH,066H,060H,036H,01CH,038H ;
018H,03CH,03CH,066H,07EH,060H,03EH,000H ;
036H,000H,03CH,066H,07EH,060H,03EH,000H ;
030H,018H,03CH,066H,07EH,060H,03EH,000H ;
06CH,000H,038H,018H,018H,018H,03CH,000H ;
010H,038H,008H,038H,018H,018H,03CH,000H ;
030H,018H,008H,038H,018H,018H,03CH,000H ;
036H,008H,01CH,016H,036H,03FH,063H,000H ;
01CH,014H,01CH,01EH,036H,03FH,063H,000H ;
007H,00CH,07FH,031H,03CH,031H,07FH,000H

000H,000H,076H,01BH,03FH,06CH,077H,000H ;
03FH,03DH,02CH,03EH,06CH,06DH, 06FH,000H
018H,03CH,03CH,066H,066H,066H,03CH,000H ;
066H,000H,03CH,066H,066H,066H,03CH,000H ;
070H,018H,03CH, 066H,066H,066H,03CH,000H ;
018H,03CH,042H,066H,066H,066H,03BH,000H ;
070H,018H,066H,066H,066H,066H,03BH,000H ;
036H,000H,077H,033H,01AH,00CH,06CH,038H ;
063H,01CH,036H,063H,063H,036H,01CH,000H ;
036H,041H,063H,063H,063H,063H,03EH,000H ;
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D_80
D_81
D_82
D_83
D_84
D_85
D_86
D_87
D_88
D_89
D_8A
D_8B
D_8C
D_8D
D_8E
D_8F
D_90
D_91
D_92
D_93
D_94
D_95
D_96
D_97
D_98
D-99
D_9A



039E 06
03A6 1E
03AE 66
03B6 78
03BE OE
03C6 OE
03CE 1C
03D6 OE
03DE OE
03E6 1A
O03EE 1A
03F6 1E
O03FE 1C
0406 18
040E 00
0416 00
‘041E 60
0426 60
042E 30
0436 00
043E 00
0446 11
044E 55
0456 EE
045 18
0466 18
046E 18
0476 34
047E 00
0486 00
048E 34
0496 34
049E 00
04A6 34
04AE 34
04B6 18
04BE 00

2-200

18 3C 66
30 18 38
18 3C 66
18 66 66
2C 76 3B

36 36 1F
36 36 1C
00 18 30

00 00 7E
66 6C 7E
66 6C 7B

1B 36 6C
6C 36 1B
44 11 44

BB EE BB
18 18 18
18 18 F8

34 34 F4
00 00 F8
00 FO F8

34 34 34
00 F8 FC
34 F4 F4

18 F8 F8
00 00 F8

ROM BIOS

68
39

33
6F
00
00
64
60

3B
37

6C
1B
11
55
EE
18

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

006H,004H,03CH,06EH,068H,06AH,03CH,030H
01EH,033H,033H,07CH,039H,05BH,076H,000H
066H,066H,03CH,07EH,018H,07EH,018H, 000H
078H,06CH,06CH,07AH,066H,06FH,066H,003H
00EH,01BH,018H,03EH,018H,018H,058H,070H
00EH,018H,03CH,066H,01EH,066H,07BH, 000H
01CH,030H,018H,038H,018H,018H,03CH,000H
00EH,018H,03CH,066H,066H,066H,03CH, 000H
00EH,018H,066H,066H,066H,066H,03BH, 000H
01AH,02CH,076H,03BH,033H,033H,073H, 000H
01AH,02CH,073H,07BH,06FH,067H,063H, 000H

01EH,036H,036H,01FH,000H,03FH,000H,000H ;

01CH,036H,036H,01CH,000H,03EH, 000H, 000H

018H,000H,018H,030H,064H,066H,03CH,000H ;

000H,000H,000H,07EH,060H,060H, 000H,, 000H

000H,000H,000H,07EH,006H,006H,000H,000H ;

060H,066H,06CH,07EH,03BH,066H,04CH,00FH
060H,066H,06CH,07BH,037H,06BH,04FH,003H
030H,000H,030H,030H,030H,030H,030H, 000H
000H,01BH,036H,06CH,06CH,036H,018H, 000H
000H,06CH,036H,01BH,01BH,036H,06CH, 000H
011H,044H,011H,044H,011H,044H,011H,044H
055H,0AAH,055H,0AAH, 055H, 0AAH, 055H, 0AAH
OEEH,0BBH,0EEH,0BBH, OEEH, 0BBH, OEEH, 0BBH

018H,018H,018H,018H,018H,018H,018H,018H ;

018H,018H,018H,0F8H,0F8H,018H,018H,018H

018H,018H,0F8H,0F8H,018H,0F8H,018H,018H ;
034H,034H,034H,0F4H,0F4H,034H,034H,034H ;
000H,000H,000H,0F8H,0FCH,034H,034H,034H ;
000H,000H,0FOH,0F8H,018H,0F8H,018H,018H ;

034H,034H,0F4H,0F4H,004H,0F4H,034H,034H

034H,034H,034H,034H,034H,034H,034H,034H ;
000H,000H,0F8H,0FCH,004H,0F4H,034H,034H ;
034H,034H,0F4H,0F4H,004H,0FCH,000H,000H ;
034H,034H,034H,0FCH,0FCH,000H,000H,000H ;
018H,018H,0F8H,0F8H,018H,0F8H,000H,000H ;
000H,000H,000H,0F8H,0F8H,018H,018H,018H ;

D_AD
D_AE

D_BO
D_B1
D_B2
D_B3
D_B4
D_B5
D_B6
D_B7
D_B8
D_B9
D_BA
D_BB
D_BC
D_BD
D_BE
D_BF



04c6 18 18 18 1F 1F 00 DB 018H,018H,018H,01FH,01FH, 000H,000H,000H ; D_CO
0acE 18 18 18 FF FF 00 DB 018H,018H,018H,0FFH, OFFH, 000K, 000H,000H ; D_C1
0406 00 00 00 FF FF 18 0B 000H, 000H, 000H , OFFH, OFFH, 018H,018H,018H ; D_C2
04DE 181818 1F 1F 18 0B 018H,018H,018H,01FH,01FH,018H,018H,018H ; D_C3
04E6 00 00 00 FF FF 00 0B 000H, 000H,, 000H , OFFH, OFFH, 000H, 000H,000H ; D_C4
Ot 18 18 18 FF FF 18 0B 018H,018H,018H,0FFH,0FFH,018H,018H,018H ; D_C5
04F6 18 18 1F 1F 18 1F 0B 018H,018H,01FH,01FH,018H,01FH,018H,018H ; D_C6
OIFE 3434 36 37 37 34 0B 034H,034H,034H,037H,037H,034H,034H,034H ; D_C7
0506 34 34 37 37 30 1F 0B 034H,034H,037H,037H,030H, 01FH, 000H, 000H ; D_C8
0S0E 00 00 3F 3F 30 37 08 000H, 000H, 03FH ,03FH, 030H,037H, 034H,034H ; D_C9
0516 34 30 F7 F7 00 FF 0B 034H,034H, 0F7H,0F7H, 000H, OFFH, 000H,000H ; D_CA
051E 00 00 FF FF 00 F7 0B 000H, 000H, OFFH,0FFH, 000H, OF7H, 034H,034H ; D_CB
0526 34 34 37 3730 37 0B 034H,034H,037H,037H,030H,037H, 034H,034H 3 D_CC
0526 00 00 FF FF 00 FF DB 000H, 000H, OFFH ,OFFH, 000H, OFFH, 000H,000H 3 D_CD
0536 34 34 F7 F7 00 F7 DB 034H,034H,0F7H,0F7H,000H, 0F7H, 034H,034H 3 D_CE
053 18 18 FF FF 00 FF DB 018H, 018H, OFFH, OFFH, 000H, OFFH, 000H, 000H 3 D_CF
0506 34 34 34 FF FF 00 DB 034H,034H,034H ,0FFH, OFFH, 000H, 000H, 000 ; D_DO
0S4E 00 00 FF FF 00 FF 0B 000H, 000H, OFFH ,0FFH, 000H, OFFH, 018H,018H ; D_D1
0556 00 00 00 FF FF 34 0B 000H, 000H, 000H ,0FFH, OFFH, 034H,034H,034H ; D_D2
0S5E 34 34 3 3F 1F 00 DB 034H,034H,034H,03FH, 01FH, 000H, 000H, 000 ; D_D3
0566 18 18 1F 1 18 OF 0B 018H,018H,01FH,01FH, 018H, 00FH,000H,000H ; D_D4
0S6E 00 00 1F 1F 18 1F DB 000H,000H,01FH,01FH,018H,01FH,018H,018H ; D_D5
0576 00 00 00 3F 3F 34 DB 000H, 000H, 000H , 03FH, 03FH, 034H, 034H,034H ; D_D6
OS7E 30 34 34 FF FF 34 0B 034H,034H,034H ,0FFH, 0FFH,034H,034H,034H ; D_D7
0586 18 18 FF FF 18 FF DB 018H,018H,0FFH,0FFH,018H,0FFH,018H,018H ; D_D8
0S6E 18 18 18 F8 F8 00 DB 018H,018H,018H,0F8H, 0F8H, 000H, 000H,000H ; D_DI
0596 00 00 00 IF 1F 18 0B 000H, 000H, 000H ,01FH, 01FH, 018H,018H,018H ; D_DA
0S9E FF FF FF FF FF FF DB OFFH,OFFH, OFFH,0FFH,OFFH, OFFH,OFFH,OFFH ; D_DB
05A6 00 00 00 00 FF FF DB 000H, 000H, 000H , 000H , OFFH, OFFH, OFFH,OFFH 3 D_DC
0SAE FO FO FO FO FO FO DB OFOH,OFOH, OFOH , 0FOH, OFOH, OFOH, OFOH ,OFOH 3 D_DD
0586 OF OF OF OF OF OF DB OOFH,00FH, 00FH ,00FH, 00FH, 00FH, 00FH, 00FH ; D_DE
0S8€ FF FFFF FF 00 00 DB OFFH,OFFH, OFFH,0FFH, 000H, 000H, 000H, 000H ; D_DF
056 00 00 30 6F 66 6¢ 0B 000H, 000H, 03DH , 06EH, 066H, 06EH , 03BH, 000 ; D_EO
0SCE OF 18 33 3£ 33 73 DB 00EH,01BH, 033H,03EH, 033H, 073H, 06EH, 060H ; D_E1
0506 7F 33 3130 30 30 0B 07FH,033H,031H,030H, 030H, 030H,078H,000H ; D_E2
0SDE 00 7¢ FC AB 28 6 0B 000H,07EH, OFCH , 0A8H , 028H, 06CH, 0CCH,000H ; D_E3
05E6 FE 66 30 18 30 66 DB OFEH,066H,030H,018H, 030H, 066H, OFEH,000H ; D_E4

ROM BIOS 2-201



05EE
05F6
O5FE
0606
060E
0616
061E
0626
062E
0636
063E
0646
064E
0656
065E
0666
066E
0676
067E
0686
068E
0696
069E
06A6
06AE
06B6
06BE

7F
73
30

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
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000H,000H,03FH,06CH,06CH,06CH,038H,000H ;
000H,000H,033H,033H,033H,037H,06DH,060H ;
000H,03FH,07EH,050H,018H,01CH, 00CH,000H ;
01CH,008H,03EH,06BH,03EH,008H,01CH,000H ;
01CH,036H,063H,07FH,063H,036H,01CH,000H ;
01CH,036H,063H,063H,036H,055H,077H,000H ;
01CH,030H,018H,02CH,066H,066H,03CH,000H ;

000H,036H,07FH, 04DH, 059H, 07 FH, 036H, 000H
001H,003H,03EH,067H, 06BH,073H, 03EH, 040H
000H,000H,01EH, 030H, 03EH, 030H, 01EH, 000H
03CH,066H,066H,066H,066H,066H,066H, 000H
000H,07EH, 000H, 07EH, 000H , 07 EH, 000H,, 000H
018H,018H,07EH, 018H,018H,000H, 07EH, 000H
060H,038H,00EH, 038H, 060H , 000H, 07EH, 000H
006H,01CH,070H,01CH, 006H , 000H,, 07EH,, 000H
00EH,01BH,01AH,018H,018H,018H,018H,018H
018H,018H,018H,018H, 058H,0D8H, 070H, 000H
018H,018H,000H,07EH, 000H, 018H, 018H,, 000H
000H,03BH,06EH, 000H, 03BH , 06EH , 000H , 000H
01CH,036H,036H,01CH, 000H, 000H, 000H,, 000H
000H, 000H,008H, 01CH, 01CH,, 008H, 000H, 00OH
000H,000H,000H, 018H, 018H, 000H, 000H,, 000H
003H,002H,006H,024H,06CH, 038H,018H, 010H
076H,03BH,033H,033H,033H,000H, 000H,, 000H
03CH,066H,00CH, 038H, 07EH, 000H, 000H, 000H
000H, 000H,03CH, 03CH, 03CH, 03CH, 000H,, 000H
000H,000H ,000H, 000H , 000H , 000H , 000H , 000H

D_E5
D_E6
D_E7
D_E8
D_E9
D_EA
D_EB
D_EC
D_ED
D_EE
D_EF

D_FO

D_F2
D_F3
D_F4

D_F6
D_F7
D_F8
D_F9
D_FA
D_FB
D_FC
D_FD
D_FE
D_FF



Convert AX to ASCII (DSP_BYTE)

3

Z ROUTINE-NAME : DSP_BYTE

5 FUNCTION: THIS ROUTINE WILL CONVERT THE BYTE IN AL INTO TWO ASCII
CHARACTERS IN AX AND DISPLAY THEM AT THE CURRENT

CURSOR LOCATION. THE CURSOR WILL BE MOVED TWO CHARACTERS
TO THE RIGHT.

ENTRY CONDITIONS:

INPUT CONDITIONS: DSP_BYTE: AL = BYTE TO BE CONVERTED

XLAT_NIB: AL = LOW NIBBLE TO BE CONVERTED
DSP_HEX: AL = BYTE TO BE DISPLAYED
RESTRICTIONS: NONE

EXIT CONDITIONS:
DSP_BYTE: BYTE IS CONVERTED AND PRINTED, ASCII IN AX
XLAT_NIB: ASCII RETURNED IN AL
DSP_HEX: CHARACTER DISPLAYED AND CURSOR ADVANCED

REGISTERS MODIFIED: AX

06C6 DSP_BYTE PROC NEAR
06C6 51 PUSH CX
06C7 50 PUSH AX ; SAVE FOR LOW NIBBLE DISPLAY
06C8 B1 04 MoV CL,4 5 SHIFT COUNT
06CA D2 E8 SHR AL,CL 5 NYBBLE SWAP
06CC E8 06E0 R CALL XLAT_NIB 5 CONVERT THE HIGH NIBBLE
06CF E8 06E7 R CALL DSP_HEX ;5 DISPLAY THE FIRST CHARACTER
06D2 8A E8 MoV CH,AL 5 SAVE UPPER ASCIT CHARACTER
06D4 58 POP AX 5 RECOVER THE NIBBLE
06D5 24 OF AND AL,OFH 3 ISOLATE TO LOW NIBBLE

5 DO LOW NIBBLE CONVERSION
06D7 E8 06E0 R CALL XLAT_NIB 3 2ND ASCIT CHARACTER IN AL
06DA 8A E5 MoV AH,CH 5 RESTORE 1ST ASCII CHAR TO AH
06DC 59 POP cX
06DD EB 08 90 JMP DSP_HEX ; DISPLAY SECOND CHARACTER
06E0 DSP_BYTE ENDP

; CONVERT BYTE IN LOW NIBBLE IN AL TO ASCIT IN AL

>

06E0 XLAT_NIB PROC NEAR

06E0 04 90 ADD AL,090H 5 ADD FIRST CONVERSION FACTOR
06E2 27 DAA ; ADJ FOR NUM AND ALPHA RANGE
06E3 14 40 ADC AL,040H 5 ADD CONV AND ADJ LOW NIBBLE
06E5 27 DAA ; ADJ HIGH NIB TO ASCHI RANGE
06E6 C3 RET

06E7 XLAT_NIB ENDP

; PRINT CHARACTER IN AL USING TELETYPE INTERFACE TO VIDEO I/0

06E7 DSP_HEX PROC NEAR

06E7 50 PUSH AX 5 SAVE REGS

06E8 53 PUSH BX

06E9 B4 OE MoV AH,14 ; DISPLAY CHARACTER IN AL
06EB  B7 00 MoV BH,0

06ED CD 10 INT 10H 3 CALL VIDEO_IO

06EF 5B POP BX 3 RESTORE REGS

06F0 58 POP AX

06F1 C3 RET

06F2 DSP_HEX ENDP
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Boot Strap Loader Entry Address
(BOOT-STRAP)

': BOOT STRAP LOADER ENTRY ADDRESS

{0RG OEGF2H

06F2 ORG 006F2H
= 06F2 BOOT_STRAP EQU $
06F2 E9 0000 E JMP SYS_BOOT

Keyboard Noise (KB_NOISE)

KB NOISE
5 THIS ROUTINE IS CALLED WHEN GENERAL BEEPS ARE REQUIRED FROM
H THE SYSTEM.
5 INPUT
B DS= BIOS DATA SEGMENT
H BX=LENGH OF THE TONE
H CX=CONTAINS THE FREQUENCY
3 OUTPUT
5 ALL REGISTERS ARE MAINTAINED.
HINTS
5 AS CX GETS LARGER THE TONE PRODUCED GETS LOWER IN PITCH.
06F5 KB_NOISE PROC ~ NEAR
06F5 F6 06 0016 R 01 TEST BIOS_STATUS ,KB_NOISE_ACT ; ROUTINE ALREADY ACTIVE?
06FA 75 29 JINZ KBN_EXIT ; IF SO THEN EXIT
06FC 80 OE 0016 R 01 OR BIOS_STATUS,KB_NOISE_ACT ; SET ROUTINE ACTIVE FLAG
0701 50 PUSH AX
0702 53 PUSH BX
0703 51 PUSH CX
0704 E4 61 IN AL ,NMI_CNTL 5 GET CONTROL INFO
0706 50 PUSH AX 3 SAVE
0707 LOOPOL:
0707 24 FC AND AL,NOT SPKR_DATA+TMR2_GATE ; TURN OFF SPEAKER
5 DATA
0709 E6 61 ouT NMI_CNTL,AL 5 OUTPUT TO CONTROL
070B 51 PUSH CX 5 HALF CYCLE TIME FOR TONE
070C E2 FE Loop $ 3 SPEAKER OFF
070E 0C 02 OR AL ,SPKR_DATA 5 TURN ON SPEAKER
0710 E6 61 ouT NMI_CNTL AL 5 OUTPUT TO CONTROL
0712 59 POP CX
0713 51 PUSH CX 5 RETRIEVE FREQUENCY
0714 E2 FE LooP $ 3 ANOTHER HALF CYCLE
0716 59 POP CX 5 RETRIEVE FREQ.
0717 4B DEC BX 5 TOTAL TIME COUNT
0718 75 ED JINZ LOOPO1 5 DO ANOTHER CYCLE
071A 58 POP AX 5 RECOVER CONTROL
071B E6 61 ouT NMI_CNTL,AL RESTORE THE CONTROL REGISTER
071D 80 26 0016 R FE AND BIOS_STATUS NOT KB_ NOISE_ACT 5 RESET ACTIVE FLAG
0722 59 POP CX
0723 5B POP BX
0724 58 POP AX
0725 KBN_EXIT:
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0725
0726

C3

RET

KB_NOISE

ENDP

Communications Baud Rate Table
(BAUD_TABLE)

0729
0729
0729
0728
072D
072F
0731
0733
0735
0737

0417
0300
0180
00Co
0060
0030
0018
0ooc

; COMMUNICATIONS BAUD RATE TABLE

10RG 0E729H

ORG 00729H
BAUD_TABLE
DW
DW 768
DW 384
DW 192
DW 96
DW 48
DW 24
DW 12

LABEL

WORD

110 BAUD ; TBL OF INIT VAL

150
300
600
1200
2400
4800
9600

RS-232 I/O Entry Point (RS232_10)

0739

7
0739 E9 0000 E

RS232 I/0 ENTRY POINT

10RG  OE739H

ORG

RS232_10

JMP

00739H

Qu
COMMO_I0

Indicate POST Error (ERR_BEEP)

ROUTINE-NAME :

ERR_BEEP

FUNCTION: THIS ROUTINE WILL ISSUE LONG (3 SEC) AND/OR SHORT (1 SEC)
TONES TO THE SPEAKER TO INDICATE POST STATUS TO THE OPERATOR

ENTRY CONDITIONS:

PURPOSE OF ENTRY:
INPUT CONDITIONS:

RESTRICTIONS:

EXIT CONDITIONS:
NORMAL EXIT CONDITIONS: SPEAKER IS SOUNDED

SEND BEEP TONES TO THE SPEAKER

DH = NUMBER OF LONG TONES TO SOUND

ERROR EXIT CONDITIONS: NONE

DL = NUMBER OF SHORT TONES TO SOUND
NONE
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= 0080

073C
.073C OA F6
073E 74 0D

0740

0740 B3 86
0742 E8 075F R
0745 2B (9
0747 E2 FE
0749 FE CE
074B 75 F3

s

074D

074D O0A D2
074F 74 0D
0751

0751 B3 81
0753 E8 075F R
0756 2B C9
0758 E2 FE
075A FE CA
075C 75 F3
075E

075E C3
075F

Beep to

075F

075F 50
0760 53
0761 51
0762

0762 BO B6

REGISTERS MODIFIED: AX,BX,CX,DX

FRC_BEP EQU 80H ; FORCED BEEP BIT
ERR_BEEP PROC NEAR
OR DH,DH 5 ANY LONG TONES?

Jz EB_03 3 NO THEN DO SHORT

: ISSUE LONG BEEPS

EB_01:

MoV BL,FRC_BEP+6 ; SET BEEP CNTR LNG & FRC BEEP
CALL BEEP

SUB CX,CX ; CLEAR CX REGISTER

EB_02: LooP EB_02 ; DELAY BETWEEN BEEPS

DEC DH 5 DECREMENT LONG BEEP COUNTER
JINZ EB_O1 ; ISSUE NEXT LONG BEEP

. ISSUE SHORT BEEPS

EB_03:

OR DL,DL 5 ANY SHORT BEEPS?

JZ EB_EXIT

EB_04:

MOV BL,FRC_BEP+1 3 SET BEEP CNTR FOR SHORT BEEP
CALL BEEP

SUB CX,CX 5 CLEAR CX REGISTER

EB_05: Loop EB_05 5 DELAY BETWEEN BEEPS

DEC DL

JINZ EB_04 5 NEXT SHRT BEEP IF NOT COMPLT
EB_EXIT:

RET 5 RETURN TO CALLER

ERR_BEEP ENDP

Speaker (BEEP)

ROUTINE-NAME : BEEP
FUNCTION:  TO BEEP THE SPEAKER

ENTRY CONDITIONS:
PURPOSE OF ENTRY: TO BEEP THE SPEAKER
INPUT CONDITIONS: BL CONTAINS THE COUNT FOR THE LENGTH OF TIME
MULTIPLIED BY 500 MSECS FOR THE SPEAKER TO SOUND. IF THE MSB
IN BL IS SET THE SPEAKER IS SOUNDED WHETHER OR NOT IT WAS
DISABLED.
RESTRICTIONS: NONE

EXIT CONDITIONS:

NORMAL EXIT CONDITIONS:

ERROR EXIT CONDITIONS:

REGISTERS MODIFIED: NONE
INTERNALLY REFERENCED ROUTINES: NONE

EXTERNALLY REFERENCED ROUTINES:

BEEP PROC NEAR

PUSH AX 5 SAVE REGISTERS

PUSH BX

PUSH [

BEEP_SUB: 5 NO STACK ENTRY POINT
BP1: MoV AL,0B6H ; TIMER 2,MSB,LSB,BINARY
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0764
0766
0769
0768
076D

076F
0771
0773
0775
0778

077A
077¢C
077€

0781
0784
0786
0788

078A
078C

078E
0791
0793
0795

0797
0798
0799
079A
079A
0798

E6
B8

8A
E6

E4
0C
F6
74
0C
80
B9

FE
75

8A
E6

B8

3B
74

59
58
58

C3

43 ouT
0533 MoV
42 ouT
ca Mov
42 ouT
61 IN
EO MoV
03 OR
C3 80 TEST
02 Jz
04 BP5:
61 BP10:
E3 7F AND
0000 Mov
FE BP15:
CB DEC
FA JINZ
c4 BP20:
61 ouT
FO00 MoV
D3 Mov
C3 CMP
03 JE
POP
poP
POP
BEEP_EXT:
RET
BEEP

TIMER_CTL,AL 5 WRITE TO TIMER CONTROL PORT
AX,533H 5 DIVISOR FOR 1000 HZ
TIMERZ,AL ; TIMER 2 COUNT LSB

AL, AH

TIMERZ,AL 5 TIMER 2 COUNT MSB
AL,NMI_CNTL 5 GET SPEAKER ENABLE BIT
AH,AL ; SAVE SPEAKER ENABLE SETTING
AL,SPKR_DATA+TMR2_GATE ; ENABLE SPEAKER
BL,FRC_BEP 3 CHECK FOR FORCED BEEP BIT
BP10 5 JUMP IF NOT FORCED BEEP

OR AL,EN_SPKR ; SET SPEAKER ENABLE BIT
ouT NMI_CNTL,AL ;3 TURN ON SPEAKER ENABLE

BL,0FFH-FRC_BEP 5 MASK OUT FORCED BEEP BIT

CX,0 ; SET CNT TO WAIT 500 MSECS
LOOP BP15 ; WAIT 500 MSECS
BL ; DECREMENT COUNTER
BP15 ; LOOP IF COUNT NOT ZERO
MOV AL, AH ; SET PREVIOUS PORT SETTING
NMI_CNTL,AL ; SEND TO PPI
AX,0F000H ; CHECK FOR ROM STACK
BX,SS
AX,BX
BEEP_EXT ; IF ROM STACK THEN RETURN
X ; RESTORE REGISTERS
BX
AX
; RETURN
ENDP

Disable All Interrupts (DISABLE_NMI)

0798
0798
079C
079D
079F
07A1
07A2
07A3

. DISABLE ALL INTERRUPTS

kKK Kok k kK k ok kok ko kK

DISABLE_N

FA CLI

50 PUSH

BO 07 MoV

E6 72 ouT

58 POP

C3 RET
DISABLE_N

Fokok kKK k kK

MI PROC NEAR

; DISABLE MASKABLE INTERRUPTS
AX
AL,DISABLE_SLEEP+CLOCK_RUN ; DISABLE NMIS
CLOCK_CTL,AL 3 WRITE TO PORT
AX
MI ENDP

Enable Global NMIs (ENABLE_NMI)

07A3
07A3

50

. ENABLE GLOBAL NM

I's

’ ENABLE_NM
PUSH

I PROC NEAR
AX
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07A4 BO 27 MoV AL,DISABLE_SLEEP+CLOCK_RUN+GLOBAL_NMI ; ENABLE NMIS

07A6 E6 72 ouT CLOCK_CTL,AL 5 WRITE TO PORT
07A8 58 POP AX

07A9 C3 RET

07AA ENABLE_NMI ENDP

Get RTC Register (GET_RTC_REG)

ook ok

ROUTINE-NAME : GET_RTC_REG

FUNCTION: THIS ROUTINE WILL GET THE DESIGNATED RTC REGISTER LOCATION
INTO THE AL REGISTER. ALL INTERRUPTS WILL BE DISABLED DURING
THIS PROCESS AND RESTORED WHEN COMPLETE.

ENTRY CONDITIONS:

INPUT CONDITIONS: AH = REAL TIME CLOCK REGISTER NUMBER
RESTRICTIONS: NONE

EXIT CONDITIONS: AL = CONTENTS OF SPECIFIED REGISTER
REGISTERS MODIFIED: AL

07AA GET_RTC_REG PROC NEAR

07AA 9C PUSHF

07AB FA CLI ; DISABLE INTERRUPTS
07AC 53 PUSH BX

07AD E4 72 IN AL,CLOCK_CTL

07AF 8A D8 MoV BL,AL 3 BL <-- NMI CONTROL STATE
0781 24 DF AND AL,NOT GLOBAL_NMI 5 DISABLE NMI

07B3 E6 72 ouT CLOCK_CTL,AL

07B5 8A C4 Mov AL,AH

07B7 E6 70 ouT RTCR_PORT, AL ; WRITE RAM ADDRESS

07B9 EB 00 JMP $+2

07BB E4 71 IN AL ,RTCD_PORT 5 READ DATA

07BD 8A F8 Mov BH,AL 3 BH <-- DATA

07BF 8A C3 Mov AL,BL

07C1 E6 72 ouT CLOCK_CTL,AL ; RESTORE NMI STATE

07C3 8A C7 MoV AL,BH ; RESTORE DATA

07C5 5B POP BX

07C6 9D POPF 5 RESTORE INTERRUPT STATE
07C7 C3 RET

07C8 GET_RTC_REG ENDP

Put RTC Register (PUT_RTC_REG)

ROUTINE-NAME : PUT_RTC_REG

FUNCTION: THIS RTNE WILL WRITE THE DESIGNATED RTC REGISTER LOCATION
WITH THE CONTENTS OF THE AL REGISTER. ALL INTERRUPTS WILL BE
DISABLE DURING THIS PROCESS AND RESTORED WHEN COMPLETE.

ENTRY CONDITIONS:
INPUT CONDITIONS: AH
AL

= REAL TIME CLOCK REGISTER NUMBER
RESTRICTIONS: NONE

DATA TO BE STORED INTO REGISTER
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07C8
07C8
07C9
07CA
07CB
07CD
07CF
0701
0703
07D5
07D7
07D9
07DB
070D
07DF
07E1
07E3
07E4
07E5
07E6

3 EXIT CONDITIONS:

DATA IN REGISTER MODIFIED

; REGISTERS MODIFIED: NONE

PUT_RTC_REG PROC NEAR

PUSHF

CLI 5 DISABLE INTERRUPTS

PUSH BX

Mov BL,AL ; BL <-- DATA

IN AL,CLOCK_CTL

Mov BH,AL 5 BH <-- NMI CONTROL SAVE
AND AL,NOT GLOBAL_NMI 5 DISABLE NMI

ouT CLOCK_CTL AL

MoV AL,AH 5 GET ADDRESS

ouT RTCR_PORT,AL 5 WRITE RAM ADDRESS

MOV AL,BL 5 GET DATA

ouT RTCD_PORT, AL 5 WRITE DATA

MoV AL,BH

ouT CLOCK_CTL,AL 5 RESTORE NMI STATE

Mov AL,BL 5 RESTORE DATA

PoP BX

POPF 5 RESTORE INTERRUPT STATE
RET
PUT_RTC_REG ENDP

Setup for Battery Savings
(BAT_SAV_SETUP)

07E6
07E6
07E8
07EB

07ED
07F0
07F3

07F5
07F8
07FA
Q7FC
07FE

0800
0802
0805
0807

0809

B4
8B
80
B9
B4
E8
3C
75
E2

B4
E8

75

BAT_SAV_SETUP
THIS ROUTINE ENABLES THE RTC 1 SEC UPDATE ENDED INTERRUPT AS A
TIME BASE FOR THE LCD BLANK AND THE SYSTEM POWER OFF OPTIONS
IF THE SYSTEM PROFILE INDICATES THAT ONE OR BOTH OF THESE
OPTIONS ARE ENABLED. IF NOT OR WE ARE ON EXTERNAL PWR THEN THE
INTERRUPT IS DISABLED.

RESTRICTIONS: RTC, AND SYSTEM SUSPEND NMIS MUST BE DISABLED
BEFORE CALL TO THIS ROUTINE

REGISTERS MODIFIED:
AX,BX,CX

BAT_SAV_SETUP  PROC NEAR

MoV

CALL

MoV

OR
MoV
MoV

BAT_SO1:

CMP
JNE
INC

Loop

MoV

CALL
TEST

INZ

; DISABLE UPDATE

AND

AH,RTC_MODE GET CURRENT MODE

GET_RTC_REG

BX,AX ; SAVE ADDRESS AND MODE

BL,UIE_ENABLE ; DEFAULT TO SET ENABLE ON

CX,4 5 CHECK THE FOUR TIME VALUES

AH,RTC_LCD_INACT 5 SPECIFY BEG @ OF PROFILE
CALL GET_RTC_REG

AL,0 5 CHECK TIME FOR O

BAT_S02 5 IF NOT 0, OPTION ACTIVATED

AH 5 LOOP TO CHECK NEXT BYTE

BAT_SO1

AH,RTC_SYS_PROF1 5 GET LOW BAT WARNING STATE

GET_RTC_REG

AL, LOWBAT_ENABLE

BAT_S02 5 JUMP IF WARNING ENABLED

ENDED INTERRUPT (BATTERY SAVINGS MODE IS DISABLED)
BL,NOT UIE_ENABLE 5 TURN OFF INTERRUPT
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080C
080E
0811
0813
0815
0817
0818

0818B
0820
0821
0822

80 OE 0016 R 20

3 UPDATE MODE REGISTER IN RTC

BAT_S02: MOV AX,BX ; RESTORE MODE ADDR AND DATA
CALL PUT_RTC_REG

IN AL,NMI_CNTL

AND AL,NOT DIS_ALARM 3 ENABLE RTC INTERRUPT

ouT NMI_CNTL,AL

PUSH DS

CALL DDS 5 SET DS TO DATA SEGMENT
ASSUME  DS:DATA

OR BIOS_STATUS,KYBD_ACTIVE ; FORCE RELOAD OF COUNTERS
PoP DS

RET

BAT_SAV_SETUP  ENDP

Keyboard I/O Entry Point
(KEYBOARD_IO)

082E

E
082E E9 0000 E

5

KEYBOARD I/0 ENTRY POINT

OE82EH

ORG 0082EH
KEYBOARD_IO EQU $
JMP KYBD_IO

Keyboard Reset (KYBD_RESET)

0831

0831
0832

0833
0835
0838

1E
07

2B CO
BF 0017 R
B9 0027

SUBTTL KYBD_RESET

ROUTINE-NAME : KYBD_RESET
FUNCTION: THIS ROUTINE INITIALIZES THE KEYBOARD CONTROL AREA TO A

NO KEY CONDITION.

ENTRY CONDITIONS:
PURPOSE OF ENTRY: PERFORM KEYBOARD DATA AREA INITIALIZATION

INPUT CONDITIONS: DS:DATA, NMI MUST BE DISABLED
RESTRICTIONS: KEYBOARD NMI'S MUST BE DISABLED

EXIT CONDITIONS:

NORMAL EXIT CONDITIONS: KEYBOARD DATA AREA INITIALIZED
ERROR EXIT CONDITIONS: NONE
REGISTERS MODIFIED: ES,SI,DI,AX,CX

KYBD_RESET PROC NEAR
ASSUME  ES:DATA,DS:DATA

PUSH DS
PoP ES

; CLEAR INTERRUPT 9 AND INTERRUPT 16 BUFFER AND CONTROL FLAGS

SUB AX,AX

MoV DI,OFFSET KB_AREA1 ; CLEAR KEYBOARD AREA 1

Mov CX,KB_AREAI_LNG
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0838
083D
0840

0844
0847
084B
084F

0853
0856
0859
0858
085C

F3/ AA
A2 0096 R
89 3E 0082 R

: SETUP UP DEFAULT KEYBOARD BUFFER POINTERS

BE 001E R

89 36 001A R
89 36 001C R
89 36 0080 R

REP
MoV
MoV

MoV
Mov
MoV
Mov

STOSB
KB_FLAG_3,AL
BUFFER_END,DI

5 CLEAR ADDITIONAL FLAGS
5 SET UP BUFFER_END ADDR

SI,OFFSET KB_BUFFER ; SETUP KEYBOARD PARAMETERS

BUFFER_HEAD,SI
BUFFER_TAIL,SI
BUFFER_START,SI

; INITIALIZE KEYBOARD NMI CONTROL AREA AND BUFFER (KB_AREA2)

BF 00B4 R
B9 0019
F3/ AA

C3

Mov
MoV
REP

DI,OFFSET KB_AREA2
CX,KB_AREAZ2_LNG
STOSB

RET
KYBD_RESET ENDP

Set Data Segment (DDS)

085C
085C
085D
0860
0862
0863
0864

; ROUTINE-NAME :

DDS

; FUNCTION: SET DATA SEGMENT (DS) TO BIOS DATA AREA

5 ENTRY CONDITIONS:

RESTRICTIONS:
5 EXIT CONDITIONS:

NONE

5 REGISTERS MODIFIED: DS

DS = SET TO BIOS DATA SEGMENT

DDS

50 PUSH

B8 ---- R
8E D8

MoV
MoV

58 POP
C3 RET

DDS

5
5
Z INPUT CONDITIONS: NONE
5

PROC NEAR
AX 5
AX,DATA
DS, AX 5
AX H

ENDP

SAVE AX

SET SEGMENT
RESTORE AX

Calculate Absolute Vector Offset
(GET_-VECTOR®@)

0864
0864
0865
0867
0869
0868
086D

FUNCTION:

INPUT:
OUTPUT:

ROUTINE: GET_VECTOR@
CALCULATE ABSOLUTE VECTOR OFFSET OF

HARDWARE INTERRUPT LEVELS.

CL
SI

REGISTERS MODIFIED: SI

HARDWARE INTERRUPT LEVEL # 0-7
ABSOLUTE OFFSET ADDRESS OF VECTOR

GET_VECTOR@ PROC NEAR
50 PUSH AX
2A E4 SUB  AH,AH
E4 72 IN AL,CLOCK_CTL
24 BF AND  AL,OBFH 5
E6 72 OUT  CLOCK_CTL,AL
E4 63 IN AL,63H B

SET READ INTERRUPT REG O
READ CURRENT IRPT TYPE BITS
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086F 24 F8 AND  AL,OF8H 3 CLEAR UNUSED BITS

0871 02 C1 ADD  AL,CL ; ADD OFFSET TO LEVEL'#
0873 D1 EO SHL  AX,1 5 MULTIPLY BY 4

0875 D1 EO SHL  AX,1

0877 8B FO MOV SI,AX 5 MOVE INTO OUTPUT REGISTER
0879 58 POP  AX

087A C3

0878 GET_VECTOR@ ENDP

Keyboard Support Tables

< kkokk Fekkkkkk kK Kokkk Fokkkkkk

; KEYBOARD SUPPORT TABLES

; NOTE: A -1 ENTRY INDICATES THE CORRESPONDING KEY IS

i EXCLUDED FROM THE TABLE
;********‘k***********‘k**‘k******************‘k**********
;ORG  OEB7EH

087E ORG  0087EH

-- SHIFT & STATE KEY PC1 SCAN CODES -

087E K6 LABEL  BYTE
087E 52 3A 45 46 DB INS_KEY,CAPS_KEY ,NUM_KEY,SCROLL_KEY
0882 38 1D 2A 36 DB ALT_KEY,CTL_KEY,LEFT_KEY,RIGHT_KEY
= 0008 K6LEQU $-K6

-- SHIFT & STATE KEY "MASKS" -

0886 K7 LABEL  BYTE

0886 80 40 20 10 DB INS_SHIFT,CAPS_SHIFT,NUM_SHIFT,SCROLL_SHIFT ; KB

088A 08 04 02 01 DB ALT_SHIFT,CTL_SHIFT,LEFT_SHIFT,RIGHT_SHIFT ; KB
SIIUOTU Y TYRRMRITER Kevs - Ascif cooes -

088E 18 FF 00 FF FF FF K8 DB ESC,-1,NUL,-1,-1,-1,RS,-1; ESC 123 4567

0896 IITIE EE FF 1F FF 7F DB -1,-1,-1,Us,-1,DEL,-1,DC1 ; 8 9 0 - = BKSPC TAB Q

089E ’I; (l)é 12 14 19 15 DB ETB,ENQ,DC2,DC4,EM,NAK,HT,SI015 ; WERTY U IO

08A6 (l)g (l)g 1D OA FF 01 DB DLE,ESC,GS,LF,-1,S0H,DC3 ; P [ ] ENTER CTL A S

08AD é?l 06 07 08 OA 0B DB EOT,ACK006,BEL,BKSPC,LF,VT,FF,-1,-1 ; D FGHJ KL ;'

08B6 gg Efﬁ ,;(FI 1A 18 03 DB -1,-1,FS,SUB,CAN,ETX,SYN,STX ; Q LSHFT \ Z X C V B

08BE ég 83 FF FF FF FF DB SO,ENTER,-1,-1,-1,-1,-1,-1 3 B NM, . / RSHFT ALT

08C6 ;g EE DB SPACE, -1 5 SPACE CAPSLOCK

CTL + (F KEYS) & (CURSOR KEYS) - EXTENDED ASCII CODES -

08c8 K9 LABEL  BYTE

; CTL + (F1 - F10)
08C8 5E 5F 60 61 62 DB 94,95,96,97,98
08CD 63 64 65 66 67 DB 99,100,101,102,103

; CTL + CURSOR KEYS
08D2 FF FF 77 FF 84 DB -1,-1,CTL_HOME,-1,CTL_PGUP
08D7 FF 73 FF 74 DB -1,CTL_CUR_LFT, -1, CTL_CUR_RHT
08DB FF 75 FF 76 FF FF DB -1,CTL_END, -1,CTL_PGDN,-1,-1

- LOWER CASE TYPEWRITER KEYS - ASCII CODES -
08E1 K10LABEL  BYTE
08E1 1B 31 32 33 34 35 DB ESC,'1234567890-=",BKSPC,TAB

36 37 38 39 30 2D

2-212 ROM BIOS



08FO 71 77 6572 74 79 DB 'qwertyuiop[]',ENTER,-1, 'asdfghjkl; ',APOSTR
75 69 6F 70 5B 5D
0D FF 61 73 64 66
67 68 6A 6B 6C 3B

0909 60 FF 5C 7A 78 63 DB ‘Q',-1, " \zxcvbnm,./',-1,'*",-1,SPACE,-1
76 62 6E 6D 2C 2E
2F FF 2A FF 20 FF

3-~--- UPPER CASE TYPEWRITER KEYS - ASCII CODES -

0918 K11LABEL  BYTE
091B 1B 21 40 23 24 25 DB ESC,' 1@#$%—1&*()—+',BKSPC,PSEUDO ; PSEUDO SHFT_TAB
5E 26 2A 28 29 5F
2B 08 00
092A 51 57 45 52 54 59 DB 'QWERTYUIOP{}',ENTER,-1, 'ASDFGHJIKL:"~"
55 49 4F 50 7B 7D
0D FF 41 53 44 46
47 48 4A 4B 4C 3A

22 7€
0944 FF 7C 5A 58 43 56 DB -1," |ZXCVBNM<>?*,-1,PSEUDO ; PSEUDO FOR PRTSC
42 4E 4D 3C 3E 3F
FF 00
0952 FF 20 FF DB -1,SPACE, -1
; - EXTENDED ASCII CODES -
0955 ’ K12LABEL  BYTE
0955 54 55 56 57 58 DB 84,85,86,87,88
095A 59.5A 58 5C 50 DB 89.90,91.92.93
- - EXTENDED ASCII CODES -
095F ’ K13LABEL  BYTE
095F 68 69 6A 6B 6C DB 104,105,106,107,108
0964 6D 6E 6F 70 71 DB 109,110,111,112,113
i----- KEYPAD KEYS - ASCIT CODES -
0969 ’ K14LABEL  BYTE s IN KEYPAD_STATE
0969 37 38 39 2D 34 35 DB 1789-456+1230. '
36 2B 31 32 33 30
2E
0976 KISLABEL  BYTE
0976 47 48 49 FF DB HOME_KEY , CUR_UP , PGUP , -1
097A 4B FF 4D FF DB CUR_LFT,-1,CUR_RHT, -1
097E 4F 50 51 DB END_KEY , CUR_DN,, PGDN
0981 52 53 DB INS_KEY . DEL_KEY
S KEYBOARD INTERRUPT 9 ENTRY POINT
;0RG 0E987H
0987 ORG  00987H
= 0987 KBLINT  EQU  §
0987 E9 0000 E JMP KYBD_INT9
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System Setup (SYS_SETUP)

098A

098A
0990
0992

0998
0998

0998
099D
099F
09A6
09AB
0982

09B7
09BA

09BF
09C1
09C4
09C6
09C9

09CC
09CE
0900

09D2
09D4

81
74
c7

E8

2B

26:
26:
26:
26:

E8
80

B4
E8

E8
E8

E4
A8
75

B4
E8

2-214

SUBTTL SYS_SETUP

ROUTINE-NAME : SYS_SETUP

FUNCTION: THIS ROUTINE INITIALIZES INTRPT VECTORS AND SETS UP DATA
AREAS FOR DEVICES PRIOR TO BOOTING FROM DISKETTE.

ENTRY CONDITIONS:
PURPOSE OF ENTRY: PERFORM SYSTEM SETUP PRIOR TO BOOT
INPUT CONDITIONS: NONE
RESTRICTIONS: NONE

EXIT CONDITIONS:
NORMAL EXIT CONDITIONS: RETURN

ERROR EXIT CONDITIONS: NONE
REGISTERS MODIFIED: AX,BX,CX,DX

ASSUME  DS:DATA,ES:ABSO

SYS_SETUP PROC  NEAR
) —--= CLEAR THE RESET FLAG IF NOT LOOP MODE
3E 0072 R ABCD  CMP  RESET_FLAG,LOOP_MODE
06 JE SYS_SETO
06 0072 R 0000 MOV RESET_FLAG,0
eee SET UP THE INTERRUPT VECTORS TO TEMP INTERRUPT
’ SYS_SETO:
0AOC R CALL  VECTOR_SETUP . SETUP INTERRUPT VECTORS
. COMPLETE THE VECTOR SETUP
o SUB AX,AX
€0 MOV ES.AX
C7 06 01B0 R 1F53 R MOV WORD PTR[RESUME_PTR],OFFSET DUMMY_RETURN
8C OE 0182 R MOV WORD PTRLRESUME_PTR+2],CS ; SET SEGMENT
C7 06 0128 R 1F53 R MOV WORD PTRLRTCA_PTR],OFFSET DUMMY_RETURN
8C OE 012A R MOV WORD PTR[RTCA_PTR+2],CS ; SET SEGMENT
2 SET UP KEYBOARD DATA AREA
0831 R’ CALL  KYBD_RESET ; RESET KEYBOARD
OE 00B4 R 08 OR KB_NMI_CNTL,CLICK_ON ; ACTIVATE KEYBOARD CLICKER
> DISABLE RTC PERIODIC,ALARM AND UPDATE INTERRUPTS AND RESET SET
o8 MOV AH,RTC_MODE ; GET RTC MODE CONTROL
07AA R CALL  GET_RTC_REG
oF AND  AL,NOT PIE_ENABLE+SET_CLOCK+AIE_ENABLE+UIE_ENABLE
07¢8 R CALL  PUT_RTC_REG ;"UPDATE RTC MODE CONTROL
07E6 R CALL  BAT_SAV_SETUP I SETUP FOR BATTERY SAVINGS
Y TURN OFF MODEM IF ON BATTERY POWER AND PROFILE SO INDICATES
7 IN AL, PWR_STAT ; CHECK FOR BATTERY OPERATION
40 TEST  AL,EXT_PWR
13 INZ  SYS_SET?
17 MOV AH,RTC_SYS_PROF1  ; GET SYSTEM PROFILE
07AA R CALL  GET_RTC_REG



09D7
09D9

09DB
09DD
09DF
09E2

09E5
09E5
09E7
09EA

09ED
09ED
09EF
09F1

09F3
09F5
09F7

09F9
09FB
09FD
09FF

0A01
0A03

0AO5
0A07
0A09
0AOB
0AOC

A8
75

B3
2A
E8
EB

B4
E8

E4
E6

E4
oc
E6

E4

0C
E6

BO
E6

E4
24

C3

02
0A

02
FF
0000 E
09 90

1D
07AA R
0000 E

77
80
77

80
A0

21
BC
21

TEST AL ,MODEM_BATT ; OPERATE MODEM ON BATTERY?
JINZ SYS_SET2 5 YES THEN Jump

ON BATTERY POWER AND MODEM PROFILE INDICATES NO BATTERY OPERATION

MoV BL,ACT_MODEM 5 SPECIFY MODEM OFF
SuB BH, BH 5 INDICATE POWER OFF REQUEST
CALL COM_POWER 5 TURN OFF PRIMARY COM POWER

JMP SYS_SET3
MODEM POWER LEFT ON SO SET MODEM ACCORDING TO CONFIGURATION

SYS_SET2:
MoV AH,RTC_MOD_PROF1 3 RETRIEVE MODEM PROFILE
CALL GET_RTC_REG GET PROFILE IN AL REGISTER
CALL MODEM_CONFIG 3 GO SETUP MODEM

ENABLE DISKETTE NMIS

SYS_SET3:
IN AL,DSKT_CNTL 5 READ FROM DISKETTE PORT
OR AL ,DSKT_NMI 5 SET ON DISKETTE NMI ENABLE
ouT DSKT_CNTL ,AL 3 OUT IT

ENABLE KEYBOARD NMIS

IN AL,KYBD_CNTL
OR AL, EN_KYBD_NMI
ouT KYBD_CNTL ,AL

ENABLE KEYBOARD NMI'S

ENABLE SPEAKER, RTC ALARM NMI, AND I/0 CHECK NMI

IN AL ,NMI_CNTL 5 ENABLE RTC INTERRUPT
AND AL,NOT DIS_ALARM+DIS_TOCHK
OR AL,EN_SPKR 5 ENABLE SPEAKER

ouT NMI_CNTL,AL
ENABLE I/0 CHANNEL CHECK

MoV AL, EN_IOCHK
ouT TONMI_CNTL, AL

ENABLE KEYBOARD, TIMER O AND DISKETTE INTERRUPTS

IN AL, INTAO1
AND AL,0BCH ; ENABLE KEYBOARD AND TIMER
ouT INTAOL,AL 5 AND DISKETTE INTERRUPTS

RET
SYS_SETUP ENDP

Vector Setup (VECTOR_SETUP)

SUBTTL VECTOR_SETUP

ROUTINE-NAME : VECTOR_SETUP

FUNCTION: THIS ROUTINE INITIALIZES INTERRUPT VECTORS 0-32 AND THE
PRINTER AND RS232 TIMEOUT VALUES. VIDEO VECTORS 10H,1DH,1FH,44H
ARE NOT INITIALIZED BY THIS ROUTINE. THEY ARE INITIALIZED IN
THE LCD_CONFIG ROUTINE DURING POST.

ENTRY CONDITIONS:
INPUT CONDITIONS: DS:DATA
RESTRICTIONS: NMI'S MUST BE DISABLED

EXIT CONDITIONS:
NORMAL EXIT CONDITIONS: INTERRUPT VECTORS AND TIMEOUTS SET
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0AOC

0AOC
0AOD
0A10
0A12

0A14
0A14

0A17
0A1A
0A1C
0A1F

0A21
0A21
0A24

0A26
0A26
0A27
0A29
0A2A

0A2C
0A2F
0A30
0A31
0A34
0A37
0A37
0A3A
0A3C
0A3F

0A41
0A41
0A44
0A47

0A49
0A49
0A4A

0A4D
OA4F

0A50
0A57
OAS5E

1E
B9

8E

B8

83
74

75

26:
26:
26:

2-216

ERROR EXIT CONDITIONS: NONE

REGISTERS MODIFIED:

ES,SI,DI,AX,CX

wewe us e ue ue

001F
FF
c7

VECTOR_SETUP PROC NEAR

ASSUME  DS:DATA,ES:ABSO

PUSH
MoV
SUB
Mov

DS

CX,31
DI,DI
ES,DI

>
>
>
>

SAVE DS

5 FILL ALL 31 INTERRUPTS

FIRST INTERRUPT LOCATION

3 SET ES=ABSO

; INITIALIZE FIRST 31 VECTORS TO D11 (TEMPORARY INTERRUPT HANDLER)
5 VECTORS 0-1EH SET TO D11

1F23 R
FF 40
FF 74
05

C7 04
EE

c8
E8

SETUP_1:
MoV

CMP
JE

CMp
JNE

SETUP_1A:

ADD
LOOP

SETUP_1B:

STOSW
Mov
STOSW
LooP

AX,0FFSET D11
DI,10H*4
SETUP_1A

DI, 1DH*4
SETUP_1B

DI,4
SETUP_1

AX,CS

SETUP_1

MOVE ADDR OF INTR PROC TO TBL

VIDEO INT 10H?
YES THEN SKIP
VIDEQ INT 1DH?
YES THEN SKIP

SKIP VECTORS

SET VECTORS
GET ADDR OF INTR PROC SEG

Z-INITIALIZE BIOS VECTORS 8-1EH FROM VECTOR_TABLE
5 SKIPPING VIDEO VECTORS 10H AND 1DH

0017

1EF3 R
0020 R

FF 40
05
FF 74
08

C7 04
C6 02
EE

C7 02
E8

Z SET UP NMI,PRINT SCREEN,BASIC SEGMENT,

MoV
PUSH
POP
MoV
MOV
SETUP_2:

CMp
JE
CMP
JNE

SETUP_2A:

ADD
ADD
LOOP

SETUP_2B:

MOVSW
ADD
LoOP
POP

CX,23
CS
DS

SI,OFFSET VECTOR_TABLE

DI,OFFSET INT_PTR

DI, 10H*4
SETUP_2A
DI, 1DH*4
SETUP_2B

DI,4
SI,2
SETUP_2

DI,2
SETUP_2
DS

5 USER REAL TIME CLOCK ALARM VECTORS

C7 06 0008 R
0000 E

C7 06 0014 R
1F54 R

C7 06 0062 R
F600

MoV
MoV
Mov

>

s

5 GET VECTOR COUNT

SETUP DS SEG REG

VIDEO INT 10H?
YES THEN SKIP
VIDEO INT 1DH?
YES THEN SKIP

SKIP VIDEO VECTORS

3 SET VECTORS

SKIP OVER SEGMENT
RESTORE DS
RESUME VECTOR, AND

NMI_PTR,OFFSET NMI_FLIH ; NMI INTERRUPT HANDLER

INT5_PTR,0FFSET PRINT_SCREEN ; PRINT SCREEN

BASIC_PTR+2,0F600H

ASSUME  ES:DATA,DS:DATA

ROM BIOS
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0A65 1E PUSH DS
0A66 07 POP ES

; SET INITIAL RS232 AND PRINTER TIMEOUT VALUES

0A67 A2 006B R Mov INTR_FLAG, AL 5 CLEAR STRAY INTERRUPT FLAG
OA6A BF 0078 R Mov DI,OFFSET PRINT_TIM_OUT ; SET DEFAULT PTR TIMEOUT
0A6D B8 1414 Mov AX,1414H 5 DEFAULT = 20

0A70 83 3E 0008 R 78 CMP PRINTER_BASE,078H  ; PORTABLE PRINTER INSTALLED?
0A75 75 02 JNE SETUP_3 3 JUMP TF NOT

0A77 BO 23 Mov AL,23H ; SET PORTABLE TO 25 SECS
0A79 SETUP_3:

0A79 AB STOSW 5 THREE TIMEOUT VALUES

OA7A 8A C4 MoV AL,AH 5 USE LPT2 TIMEOUT VALUE

0A7C  AA STOSB

0A7D B8 0101 Mov AX,0101H 5 RS232 TIMEOUTS = 01

0A80 AB STOSW 5 4 TIMEOUTS

0A81 AB STOSW

0A82 (3 RET 5 RETURN TO CALLER

0A83 VECTOR_SETUP ENDP

ek sk ok ke ok ok ok ke ke sk ok ke ke ok ok ok ke ke ok ok ok ke ok ok ok ke ok ok ke sk ok ke ke ke ke ok ke ok ok ke ok
5

5 KEYBOARD TABLES CONTINUED

J0RG OEASTH
0A87 ORG  00AB7H

ALT + (KEYPAD O - 9) - EXTENDED ASCII CODES -

0A87 K30 LABEL  BYTE
0A87 52 4F 50 51 4B DB 82,79,80,81,75 ; 10 NUMBERS ON KEYPAD
0ASC 4C 4D 47 48 49 DB 76,77,71,72,73
e ALT + (A - Z) - EXTENDED ASCII CODES -
;- =-- SUPER SHIFT -- -
0A91 10 11 12 13 14 15 DB 16,17,18,19,20,21,22,23 ; A-Z TYPEWRITER CHARS
16 17
0A99 18 19 1E 1F 20 21 DB 24,25,30,31,32,33,34,35
22 23
0AAl 24 25 26 2C 2D 2E DB 36,37,38,44,45,46,47,48
2F 30
0AA9 31 32 D8 49,50

KEY TRANSLATION TABLE - INTERNAL SCAN CODES TO PC1 SCAN CODES WHILE
THE KEYPAD STATE IS ACTIVE (KEY PAD SCAN CODES).

TABLE CONTAINS INTERNAL AND PC1 SCAN CODE PAIRS. HIGH BYTE IS INTNL
5 SCAN CODE AND THE LOW BYTE IS THE PC1 EQUIVALENT.
5
0AAB KBPAD_TBL LABEL WORD
OAAB 1847 1948 1A49 1C4A DW  1847H,1948H,1A49H,1C4AH,1D4EH, 2848BH,294CH, 2A4DH
1D4E 284B 294C 2A4D
OABB 384F 3950 3A51 4852 DW  384FH,3950H,3A51H,4852H,4A53H,4B35H,4E37H
4A53 4B35 4E37
= 001E KBPADL EQU $-KBPAD_TBL

KEY TRANSLATION TABLE - INTERNAL SCAN CODES TO PC1 SCAN CODES WHILE
THE FUNCTION KEY IS HELD.

FIRST 6 ENTRIES OF THIS TABLE CONTAIN INTNL AND PC1 SCAN CODE PAIRS.
HIGH BYTE IS THE INTERNAL SCAN CODE AND THE LOW BYTE IS THE PCl
EQUIVALENT. ENTRIES 5-8 CONTAIN INTERNAL SCAN CODES AND THEIR STATE
BIT IN KB_NMI_CNTL. HIGH BYTE IS THE INTERNAL SCAN CODE AND LOW BYTE
CONTAINS STATE BIT FOR KEYPAD STATE, CLICKER STATE, AND AUDIO STATE
change made for speaker from Fn+A to Fn+Scroll_Lock
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0AC9 KBFUN_TBL LABEL WORD

OAC9 5B47 5C49 5FAF 5E51 DW  5B47H,5C49H,5F4FH,5E51H,0257H,0358H
0257 0358

0AD5 0108 0C04 3102 0DO1 DW  0108H,0C04H,3102H,0D01H

= 0014 KBFUNL EQU $-KBFUN_TBL

;*******************************************************************
; KEY TRANSLATION TABLE

TABLE DISPLACEMENT 52H IS THE FUNCTION KEY AND IS SET TO 52H.
THIS WILL ALLOW TESTING OF THE FUNCTION KEY EVEN THOUGH IT DOES
NOT HAVE A PC1 SCAN CODE EQUIVALENT.

change made for bksp and \ change

EXPLANATION

Each entry is the P60 make scan code for the NMI scan code
corresponding to this position.

P60 sc = OFFH - means no such NMI scan code

P60 sc > 080H - means the key may be a FN+key or Keypad key.

P60 sc < 080H - means the key is a base key

jmmmmm- TABLE OF INTERNAL SCAN CODES TO PC1 SCAN CODES

0ADD KBNMI_TBL LABEL BYTE
OADD FF 81 BB BC 3D 3E DB OFFH,081H,0BBH,0BCH,03DH,03EH,03FH,040H
0AE5 25 32 43 44 C5 C6 DB 041H,042H,043H,044H,0C5H,0C6H,052H,053H
OAED ?i gg 02 03 04 05 DB OFFH,029H,002H,003H,004H,005H,006H,007H
0AF5 gg g; 8A 0B 8C 8D DB 088H,089H,08AH,00BH,08CH,08DH,02BH,00EH
0AFD ig gE 10 11 12 13 DB OFFH,00FH,010H,011H,012H,013H,014H,015H
0B05 ég ;? 98 19 1A 1B DB 096H,097H,098H,019H,01AH,01BH,0FFH,0FFH
0BOD :; EE 1E 1F 20 21 DB  OFFH,0BAH,01EH,01FH,020H,021H,022H,023H
0B15 ii ig A6 27 28 2B DB OA4H,0A5H,0A6H,027H,028H,02BH,01CH,0FFH
0B1D %E ;; 2C 2D 2E 2F DB OFFH,02AH,02CH,02DH,02EH,02FH,030H,031H
0825 gg gé B4 B5 36 FF DB 0B2H,033H,0B4H,0B5H,036H,0FFH,0B7H,0FFH
0B2D E; EE D2 38 56 FF DB OFFH,01DH,0D2H,038H,056H,0FFH,039H,0FFH
0B35 EE EE 38 CB C8 FF DB OFFH,0FFH,038H,0CBH,0C8H,0FFH,0DOH,0CDH
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Error Message Routine (SYS_CHK)

0B3D
0B3D
0B3F
0841

0B43
0B43
0B45
0848
0B4B
0B4E
OB4E
0B51
0853
0B56
0B58
0B5A

0B5D
0B5D
0B60
0B62
0B65
0B67
5 SET

0B69
0B69
0B6A

40
20
10

ERROR CODE

c3

ROUTINE-NAME : SYS_CHK

FUNCTION: THIS ROUTINE DSPLYS ERROR MESSAGES ACCORDING TO FLAGS SET
IN THE RTC_DIAG_STAT SAVE AREA. ONCE THE FLAG HAS BEEN FOUND
IT IS CLEARED IF AN ASSOCIATED ERROR CODE IS PRESENT.

ENTRY CONDITIONS:
PURPOSE OF ENTRY: DISPLAY ERROR MESSAGES
INPUT CONDITIONS: DS:DATA
RESTRICTIONS: NONE

EXIT CONDITIONS:
NORMAL EXIT CONDITIONS: RETURN

ERROR EXIT CONDITIONS: NON FATAL ERROR RETURN CODE WITH ERROR CODE
IF ASSOCIATED BIT SET. RE_DISPATCH FLAG SET
IF ALL BITS IN RTC_DIAG_STAT NOT YET CHECKED.

REGISTERS MODIFIED: AX,BX,CX,DX

ERROR_TABLE LABEL WORD

DB BAD_RTC_SIG,73H 5 RTC SIGNATURE BAD
DB BAD_STOR_CKSUM,71H ; STG CHECKSUM BAD ON RESUME
DB LCD_ALT_FAILED,75H ; ALTERNATE LCD MODE FAILED

SYS_CHK PROC NEAR
MoV AH,RTC_DIAG_STAT
CALL GET_RTC_REG

MoV CX,3 3 THREE ENTRIES IN TABLE
Mov SI,OFFSET ERROR_TABLE
SYS_LP:

TEST AL,BYTE PTR CS:[SI] ; CHECK FOR BIT ON
JINZ SYS_ERR

ADD SI,2
LOOP SYS_LP
SuB AX, AX 5 CLEAR ERROR CODE

JMP SYS_EXIT

: ERROR MATCH FOUND SO CHECK FOR ERROR CODE

s

SYS_ERR:
MOV BX,WORD PTR CS:[SI] ; GET CODE FROM TABLE
XOR AL,BL ; RESET ERROR BIT
CALL PUT_RTC_REG ; SAVE IN RTC_DIAG STAT
MoV AH,NON_FATAL_ERR+RE_DISPATCH ; SET ERR AND REDISP
MOV AL,BH

FROM TABLE
SYS_EXIT:

SYS_CHK ENDP
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Resume Error Check (RES_ERR_CHK)

0B6A
0B6A
0B6C
0B6E

0B70
0870
0B73
0873
0875
0878
0B78B
0B7E
0B7E
0881
0883
0B86

0B88
0B8B

0B8E
0B8E
0891
0893

0B96
0899
0B9B
0B9C
0B9E
0BAO
0BA3
0BA6
0BA7
OBAA
0BAD
0BBO
0BB3
0BB5

02
01
08

BA

B4
E8
B9
BE

2E:

75
83
E2

80
EB

2-220

ROUTINE-NAME :

RES_ERR_CHK

FUNCTION: THIS ROUTINE CHKS AND DSPLYS ANY ERROR MESGS ASSOCIATED
WITH OPERATOR CAUSED RESUME ERRORS. THIS IS DONE AT BOOT TIME
AFTER AN ABORTED RESUME.

ENTRY CONDITIONS:

PURPOSE OF ENTRY: DISPLAY ERROR MESSAGES
INPUT CONDITIONS: DS:DATA

RESTRICTION

EXIT CONDITIONS:

S: NONE

NORMAL EXIT CONDITIONS: RETURN WITH ZERO FLAG SET

ERROR EXIT COND

REGISTERS MODIFIED:

ITIONS: ERROR NO.

IS DISPLAYED ON ROW XX COLUMN XX
OF THE SCREEN AND THAT ERROR FLAG IS RESET
RETURN IS MADE WITH ZERO FLAG RESET

AX,BX,CX,DX,ES,SI,DI,BP

E LABEL WORD

LCD_NOT_ACTIVE,70H

DSKT_ACTIVE,72H
LCD_CHANGE, 74H

RES_ERR_CHK PROC NEAR

ERR2_TABL
70 D
72 DB
74 DB
0632 MoV
RES_LPO:
OE MoV
07AA R CALL
0003 Mov
0B6A R Mov
RES_LP:
84 04 TEST
0B JINZ
C6 02 ADD
Fé6 LOoP
FE 06 CMP
2C 90 JMP
; ERROR MATCH FOUN
RES_ERR:
: 8B 1C MoV
C3 XOR
07C8 R CALL
ASSUME
---- R MoV
co MoV
PUSH
01 Mov
D7 Mov
0009 R Mov
0275 R CALL
POP
0007 MoV
0004 MoV
000A R MoV
1300 )
10 INT
Cé INC
ROM BIOS

DX,0632H

AH,RTC_DIAG_STAT
GET_RTC_REG
CX,3

SI,OFFSET ERR2_TABLE

AL,BYTE PTR CS:[SI] ;

RES_ERR
S1,2
RES_LP

DH,06
RES_EXIT

SET ROW = 6 COLUMN=50 FOR MSG
GET THE ERROR FLAGS FROM RTC

THREE ENTRIES IN TABLE

CHECK FOR BIT ON

; SAME ROW AS STARTED ON?

IF SO NO ERRORS A Z FLAG SET
ELSE ERROR & Z FLAG CLEARED

D SO CHECK FOR ERROR CODE

BX,WORD PTR CS:[SI] ;

AL,BL
PUT_RTC_REG

ES:XXDATA

AX, XXDATA
ES,AX

DX

DH,01

DL,BH

DI,OFFSET TEMP
STR_CON

DX

BX,0007H

CX,4

BP,OFFSET TEMP+1
AX,1300H

100

DH

GET CODE FROM TABLE
RESET ERROR BIT
SAVE IN RTC_DIAG STAT

SAVE COORDINATES

SET HIGH BYTE OF ERROR CODE
SET ERROR CODE FROM TABLE
POINT TO MESSAGE SAVE AREA
CONVERT CODE TO ASCII
RESTORE COORDINATES

SET ATTRIBUTE AND PAGE

SET STRING LENGTH

GET ADDRESS OF STRING

SET WRITE STRING REQUEST
DISPLAY ERROR CODE

POINT TO NEXT ROW



0BB7 EB BA JMP SHORT RES_LPO ; GO LOOK FOR MORE ERRORS

0BB9 RES_EXIT:
0BB9 C3 RET
0BBA RES_ERR_CHK ENDP

Diskette I/O Entry (DISKETTE_IO)

; DISKETTE I/0 ENTRY POINT

J0RG  OEC59H

0C59 ORG 00C59H
= 0C59 DISKETTE_IO EQU $
0C59 E9 0000 E JMP DSKT_IO

Icon and Error Message Routine
(E-MSG)

ROUTINE-NAME : E_MSG
FUNCTION: THIS ROUTINE DISPLAYS ICONS AND ERROR MESSAGES FOR POST
ENTRY CONDITIONS:
PURPOSE OF ENTRY: TO DISPLAY A POST ICON AND/OR ERROR MESSAGE
INPUT CONDITIONS: AX = ERROR CODE 5 IF AH = 0 THEN NO ERROR
CODE , ONLY AN ICON
ES:DI = POINTS TO AN ADDITIONAL ASCII ERROR
MESSAGE. IF DI = 0 THEN NO MESSAGE
CL = ICON NUMBER TO DISPLAY
RESTRICTIONS: NONE

EXIT CONDITIONS:
NORMAL EXIT CONDITIONS:

ERROR EXIT CONDITIONS:

REGISTERS MODIFIED: AX,BX,CX,DX,BP,DI,SI
INTERNALLY REFERENCED ROUTINES: NONE
EXTERNALLY REFERENCED ROUTINES: STR_CON

ASSUME CS:ROMCODE
ASSUME DS:XXDATA
ASSUME ES:NOTHING

0C5C E_MSG  PROC NEAR
0C5C 1E PUSH DS ; SAVE SEGMENT REGS
0C5D 06 PUSH ES
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0C5E
OC5F
0C60

0C61
0C62
0C63
0C66
0C68

0C6A
0C6C
0C6E
0C73
0C75
0c78

0C7A
0C7F

ocsl
0cs4

0C87
0cs87
0C89
0C8B
0C8E
0C90
0C92

0C94
0c97
0C99
0C9F

0CA1
0CA2
0CA4
0CA6
0CA8

0CAA
OCAA
0CAD
OCAE
0CBO
0ce2

0cB4
0CB6
0CB8
0CBA
0CBA
0CBC
0CBE
0CCo
0cc2
occa

8B

2E:

8B
75

80
74

BA
E8

B8

C7
EB

2-222

PUSH DI
PUSH  ES
PUSH  AX
PUSH  CS
POP ES
- R MoV AX,XXDATA
D8 MoV DS, AX
00 MoV CH,0
; CHECK FOR NEED TO DISPLAY ICON AND DO
F9 EM10: MOV DI,CX
E7 SHL DI, 1
8B AD 0249 R MoV BP, ICON_ADR[DI]
F9 MoV DI,CX
FF 06 CcMP DI,6
52 INE EM15

—-- R
D8
06 0072
25

5 DISPLAY F1 ICON AND WAIT FOR F1 TO
5 OTHERWISE WAIT 10 SECONDS AND THEN RETURN

R 00 CMP ICON_DIS+1,0
JE EM13
MoV DX,01200H
CALL ICON_PR

SAVE PTR TO ASCII ERROR MSG
SAVE ERROR CODE

5 POINT ES TO CODE SEGMENT

SET DS TO XXDATA SEGMENT
CLEAR CH

SO IF NECESSARY

SAVE ICON NUMBER

5 MULTIPLY BY 2
; BP POINTS TO ICON DATA

3 F1 ICON

BE PRESSED IF SYS UNIT DISPLAYED

5

s

s

SYSTEM UNIT DISPLAYED?
JUMP IF NO SYSTEM UNIT

DX POINTS TO DSPLY POSITION

; DISPLAY F1 ICON

KEYSTROKE FOUND SO CHECK FOR CORRECT KEYS

EM11:
MoV AH,0
INT 16H
CcMP AH,03BH
JE EM12
CMP AL,00CH
INE EM11
ASSUME  DS:DATA
MoV AX,DATA
MoV DS, AX

R ABCD MOV
i) SHORT EM14

; WAIT FOR BREAK OF F1 KEY

5

5>

EM12:  STI
IN AL,KB_DATA
CMP AL,03BH
JE EM12
JMp SHORT EM14

EM13:
MOV DX,KB_DATA
N AL, DX
MoV BH,AL
MoV BL,0BS5H
MoV AL, 12H
MoV AH, 41H
INT 154
JC EM14
EM13_1:
MoV AH, 1
INT 16H
Jz EM14
MOV AH,0
INT 16H
JMP SHORT EM13_1

ROM BIOS

3

RESET_FLAG,LOOP_MODE

3

SET GET KEYSTROKE FN CODE
GET A KEYSTROKE

F1 KEY?

YES THEN WAIT FOR REL OF KEY
CTL+L FOR LOOP MODE?

NO LOOK FOR NEXT KEY SEQ

5 SETUP DATA SEGMENT

; SET POST LOOP MODE
EXIT

ENABLE INTERRUPTS

READ KEYBOARD PORT

CHECK FOR STILL F1 KEY
WAIT UNTIL NOT F1 KEY MAKE
EXIT IF F1 KEY RELEASED

3 NO SYSTEM UNIT SO ONLY WAIT 10 SECONDS OR UNTIL KEY HIT

KEYBOARD PORT

GET PRESENT PORT 60 VALUE
SET TIMEOUT TO 10 SECONDS
COMPARE RETURN NOT EQUAL
USING BH AND PORT READ (DX)
WAIT ON EXTERNAL EVENT
WILL RETURN AFTER 10 SECS
IF TIMEOUT THEN JuMp

CHECK FOR KEY IN BUFFER
JUMP IF NO KEY IN BUFFER

; OTHERWISE. PURGE THE KEY

LOOP UNTIL NO MORE KEYS



0CC6
0CCé
0cc9

occe
0CDO
0cob3
0CD5
0cp7
0cDB
0cbD
0CEl
OCES
0CE7
0CEC
OCEE

0CF1
0CF2
0CF4

0CF6
OCF7
0CF9
OCFC
OCFE
0001
0D04
0D05
0D09
0D0D
on12
0D15
0D18
0D1A

0D1D
0D1F

0D21
0D24
0D27
0029
0D2B
0D2D
0D30

0D32
0D33
0D34
0D36

0D38
0D3A
0D3B
0D3F

0041
0D43
0045
0D4A

83
E9

8A

8B
75

FE
88
88
8B

2E:

E8

; F1 WAIT COMPLETED SO EXIT

>

SP,6
EMSG_RET ;

Z NOT REQUEST TO DISPLAY F1 PROMPT

ASSUME  DS:XXDATA

CL,ICON_DIS[DI-
CL,0
SI,CX
EM20
CL,ICON_DIS[O] H
CL

ICON_DIS[DI],CL ;
ICON_DIS[0],CL ;
SI,CX ;
DL,DIS_POS[SI] ;

>

ICON_PR

5 BALANCE STACK

EXIT WHEN PRESSED

; MOVE DSPLY SQUARE NO. TO SI

; HAS ICON BEEN DISPLAYED?
3 SAVE DISPLAY SQUARE NO.

GET NO. ICONS ALREADY DSPLYD

5 STORE DSPLY SQUARE WITH ICON

SAVE NO. OF ICONS DISPLAYED

5 SAVE DISPLAY SQUARE

GET COL NUMBER FOR DISPLAY

3 PUT ROW NUMBER IN DH
5 DISPLAY ICON

; CONVERT AND DISPLAY ERROR MESSAGE IN AX IF REQUIRED

EM14:
C4 06 ADD
0D5C R JMP
8D 002A R EM15: MOV
F9 00 CMP
F1 MoV
1A JNE
OE 002A R MOV
Cl INC
8D 002A R MoV
OE 002A R MoV
F1 MoV
8A 94 0078 R MoV
00 MoV
0D5F R CALL
EM20:  POP
E4 OR
3C Jz
PUSH
DO MoV
---- R MoV
[o0] MoV
0009 R MoV
0275 R CALL
PoP
9D 0031 R MoV
85 0031 R INC
: 8A 94 0078 R MoV
C2 08 ADD
FF 02 CMP
03 JNE
EA 04 SuB
09 EM25: MOV
F3 ADD
0004 MoV
000A R MoV
OF Mov
10 INT
07 MOV
1300 MOV
10 INT
5 DISPLAY ASCIT MESS
EM30:  POP
POP
DB OR
24 JE
3 SCAN TO GET LENGTH
EB MoV
EM35:  INC
: 80 3F 04 CMP
F9 JNE
DD EM40:  SUB
CB MoV
: 8A 94 0078 R MOV
C2 oC ADD

AX
AH, AH
EM30

DI

DX, AX

AX, XXDATA

ES,AX

DI,OFFSET TEMP
STR_CON

DI

BL, ICON_MSG[DI]
1CON_MSG[DI]
DL,DIS_POS[S1]
DL,8

DI,2

EM25

DL,4 ;

DH,9
DH, BL

X, 4

BP,OFFSET TEMP+1
AH,15

10H ;
BL,O7H ;
AX,01300H ;
10H ;

AGE IF NECESSARY

ES
BX

BX, BX
EMSG_RET

BP,BX

BX 5
BYTE PTR ES:[BX],04H
EM35 B

BX, BP
CX,BX 5
DL,DIS_POS[SI]

DL,12 5

5 RESTORE ERROR CODE
5 ERROR MESSAGE?

5 SAVE ICON NUMBER
3 MOVE ERROR CODE

ES POINTS TO XXDATA

POINTER FOR CONVERSION RTNE
CONVERT ERROR CODE TO ASCII
RESTORE ICON NUMBER

GET NO. OF MSGD UNDER ICON
INCREMENT NO. OF MESSAGES
GET SCREEN POSITION

CENTER MESSAGE

FEATURE ICON?

ADJ DSPLY POS FOR FEAT ICON

FIRST MESSAGE GOES AT ROW 9
ERROR MSG. IS 1 ROW BELOW
PREVIOUS ONE

LENGTH OF STRING IS 4 CHARS
POINT TO ASCII ERROR CODE

5 GET CURRENT PAGE NUMBER

NORMAL ATTRIBUTES

; WRITE STRING FOR INT 10
; DISPLAY ERROR MESSAGE

5 GET ASCII ERROR MSG POINTER
5 ASCIT ERROR MESSAGE

5 POINT TO MESSAGE FOR INT 10

INC POINTER
; END OF MESSAGE ?
IF NOT END LOOK AT NEXT BYTE

LENGTH OF STRING FOR INT 10

5 GET COLUMN FOR DISPLAY

MOVE OVER 9 COLUMNS
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0D4D
0D50
0D52
0D55
0D55
0D57
0D5A

0D5C
0D5C
0D5D
OD5E
0D5F

83
80
B3
CD
07

1F
C3

FF 02
EA 04
07

1300
10

CMP DI,2
JNE EM45
SuB DL,4
EM45:
Mov BL,07H
MoV AX,01300H
INT 10H
EMSG_RET:
popP ES
PopP DS
RET
E_MSG  ENDP

2-224 ROM BIOS

FEATURE ICON?
NO THEN DONT COLUMN CORRECT

; MOVE BACK 4 COLUMNS

5 SET NORMAL ATTRIBUTE
5 WRITE STRING FOR INT 10

DSIPLAY ERROR MESSAGE

RESTORE SEGMENT REGS
RETURN TO CALLER



Icon Display Routine (ICON_PR)

& e ek e ook ok ko ok ke ok ok ok ok ko ok ke ook ok ke ke o ok ok ke ook ok ko ok ke ke ok ok ok ke ok ok ke ok ok ke ke ok ok ke ok ok ok ok ok

ROUTINE-NAME : ICON_PR

FUNCTION: THIS ROUTINE DISPLAYS ICONS ON THE SCREEN

ENTRY CONDITIONS:
PURPOSE OF ENTRY: TO DISPLAY AN ICON
INPUT CONDITIONS: DH = ROW NUMBER TO DISPALY ICON
DL = COLUMN NUMBER TO DISPLAY ICON
ES:BP POINTS TO THE DATA TO DISPLAY

ICON FORMAT: DB ROW OFFSET,COLUMN OFFSET,WIDTH,DEPTH
DB ASCIT DATA BYTES FOR ICON AND CONTROL CODES

CONTROL CODES:
01 XX YY : REPEAT CHARACTER
XX= NUMBER OF TIMES TO REPEAT CHARACTER
YY= CHARACTER TO REPEAT

02 XX YY : DISPLAY CHARACTER WITH ATTRIBUTE
XX= ATTRIBUTE AS DEFINED BY PC
YY= CHARACTER
03 : NEXT ROW
NEXT BYTE WILL BE DISPLAYED ONE ROW DOWN
04 XX YY ZZ ... : REPEAT THE FOLLOWING ROW
XX= NUMBER OF TIMES TO REPEAT THE ROW
YY ZZ... = DATA FOR THE ROW TO REPEAT

05 XX YY STR .. : REPEAT STRING FUNCTION
WHERE
XX = THE NO. OF TIMES TO REPEAT STRING
YY = THE LENGTH OF THE STRING
STR.. = THE STRING TO REPEAT
THE STRING MUST NOT CONTAIN ANY REPEAT CHARACTER
CONTROL CODES

06 XX YY ZZ STR.. : REPEAT STRING WITH COMMON ATTRIBUTE
WHERE
XX = THE NUMBER OF TIMES TO REPEAT THE STRING
YY = THE LENGTH OF THE STRING
ZZ = THE ATTRIBUTE FOR THE ENTIRE STRING
STR.. = THE STRING TO REPEAT

RESTRICTIONS: CONTROL CODE TO REPEAT A CHARACTER MUST NOT REPEAT
THE CHARACTER PAST THE RIGHT MARGIN OF THE ICON.
THE CONTROL CODE TO REPEAT A ROW MUST NOT REPEAT
THE ROW PAST THE BOTTOM OF THE ICON.
REPEAT CODES CANNOT BE IMBEDDED IN STRINGS TO BE
REPEATED.

EXIT CONDITIONS:
NORMAL EXIT CONDITIONS:

ERROR EXIT CONDITIONS:

REGISTERS MODIFIED: NONE
INTERNALLY REFERENCED ROUTINES: NONE
EXTERNALLY REFERENCED ROUTINES:

e e ue e e B M e U e L ue e we B W W we e U we e B W e U W U U e e U We WE U WE Bl ue Ue We B e we we we we we we e we we we we e we e e Be ue e Us us e we

ICON_PL STRUC ; defines resrvd area on stack
0000 00 STR_ROW DB 0
0001 00 STR_COL DB 0
0002 00 MAX_ROW DB 0
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0003 00 MAX_COL DB 0

0004 00 REPR_NO DB 0
0005 00 RSTR_NO DB 0
0006 ICON_PL ENDS

ASSUME CS:ROMCODE
ASSUME DS:NOTHING
ASSUME ES:NOTHING

0D5F ICON_PR PROC NEAR
SAVE

0D5F 50 PUSH AX
0D60 53 PUSH BX
0D61 51 PUSH CX
0D62 52 PUSH DX
0D63 55 PUSH BP
0D64 56 PUSH SI
0065 57 PUSH DI
0D66 06 PUSH ES
0D67 1E PUSH DS
0068 83 EC 06 SuB SP,6 5 MAKE ROOM FOR TEMP PARMS
0D6B 8B F4 Mov SI,SP 5 POINT SI TO TEMPORARY AREA
0D6D 16 PUSH SS 5 SET DS TO STACK SEGMENT
OD6E 1F POP DS
0D6F B7 00 MoV BH,0 ; SET CURRENT DISPLAY PAGE
0071 B4 01 MoV AH,01 ; TURN OFF CURSOR
0073 B5 20 MoV CH,20H
0D75 CD 10 INT 10H
0077 B3 07 MoV BL,07H 5 SET NORMAL ATTRIBUTES
0079 B5 00 MoV CH,0 3 INIT CH 70 0
0D7B 8B F9 MoV DI,CX 5 MOVE ICON NO. TO DI
0D7D D1 E7 SHL DI,1 5 MULTIPLY BY 2
OD7F 26: 8A 66 00 MoV AH,ES: [BP] ; MOVE ROW OFFSET OF ICON TO AH
0D83 02 F4 ADD DH,AH ; ADD TO OFFSET SENT BY CALLER
0D85 88 34 MoV [SI].STR_ROW,DH 5 SAVE STARTING ROW
0087 45 INC BP 3 POINT TO NEXT LOCATION
0D88 26: 8A 46 00 MoV AL,ES: [BP] ; MOVE COLUMN OFFSET OF ICON TO AL
0D8C 02 DO ADD DL,AL ; ADD TO OFFSET SENT BY CALLER
OD8E 88 54 01 MoV [SI].STR_COL,DL ; SAVE STARTING COLUMN
0D91 45 INC BP 5 POINT TO NEXT LOCATION
0D92 26: 8A 46 00 MOV AL,ES: [BP] 5 MOVE WIDTH OF ICON TO AL
0D96 02 C2 ADD AL,DL 3 GET MAX. TOTAL COLUMN NUMBER
0D98 88 44 03 MoV [SIT.MAX_COL,AL 5 SAVE MAXIMUM COLUMN NO.
0D9B 45 INC BP 3 POINT TO NEXT LOCATION
0D9C 26: 8A 66 00 MoV AH,ES: [BP] ; MOVE DEPTH OF ICON TO AL
O0DAO 02 E6 ADD AH,DH ; ADD TO OFFSET SENT BY CALLER
ODA2 88 64 02 MoV [SI].MAX_ROW,AH ; SAVE MAXIMUM ROW NUMBER
O0DA5 C6 44 04 00 MoV [SI].REPR_NO,0 ; CLEAR LINE REPEAT COUNTER
0DA9 C6 44 05 00 Mov [SI].RSTR_NO,0

3 WRITE STRING LOOP
ODAD 45 IPR20: INC BP 5 POINT TO NEXT LOCATION
ODAE B9 0001 MoV Cx,1 ; LENGTH OF STRING IS 1
0DB1 3A 54 03 CMP DL, [SI].MAX_COL ; IS POINTER PAST MAX COLUMN
0DB4 7C 1A JL IPR23 ; JUMP IF NOT
0DB6 8A 54 01 MoV DL, [SI].STR_COL 5 POINT TO 1ST POS OF NEXT ROW
0DB9 FE C6 INC DH 5 POINT TO NEXT ROW
O0DBB 3A 74 02 CMP DH, [S1].MAX_ROW 5 ARE WE PAST THE LAST ROW?
0DBE 7C 03 JL IPR22
0DCO E9 OEB9 R JMP IPR_RET 3 RETURN TO CALLER
0DC3 FE 4C 04 IPR22: DEC [SI].REPR_NO  ; DEC NO. OF ROWS TO REPEAT
0DC6 80 7C 04 00 CMP [SI].REPR_NO,0
ODCA 7E 04 JLE IPR23 5 JUMP IF NO REPEAT ROWS
0DCC 8B EF MoV BP,DI 5 POINT BEG OF ROW TO REPEAT
ODCE EB DD JMP IPR20 5 CONTINUE
0DDO 26: 8A 46 00 IPR23: MOV AL,ES: [BP] 3 GET NEXT BYTE OF DATA
0bD4  3C 07 CMP AL,7
0DD6 72 12 JB IPR_CNT 3 JUMP IF CONTROL CHARACTER
0DD8 IPR30:
0DD8 B4 02 MoV AH,02 3 POSITON CURSOR
ODDA CD 10 INT 10H
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0DDC
ODDE

0DE2
ODE4
ODE6
ODE8

ODEA
ODEA
ODEC
ODEE
0DFO
0DF2
0DF4
0DF6
0DF8
ODFA
ODFC
ODFE
0EO1
0EO1
0E02
0EO06
0EOQ7
0EOB
OEOD

OEOF
OE1l
OE13
0E17
0E19
0E1B
0E1D
OE1F

0E21
0E21
0E22
0E26
0E27

0E29
0E29
0E2B
OE2E
0E31
OE35
0E37

0E39
0E3C
OE3E

- 0E41
OE41
0E42
0E46
0E49
OE4B

OE4E
OE4E
OE4F
0E53
0ES56
0E57
0E5B
0E5C
OESE
OESE
OE5SF

45

26:

45
EB

FE

FE
80
7C
8B

3A
7D
E9

07

: 8A 46 00

09
10
c2
c3

01
13
02

: 8A 4E 00
: 8A 46 00

05
12

8A 5E 00
E6

C6

54 01

4C 04

7C 04 00

EF
74 02

7B
0DAD R

: 8A 46 00

44 04
FD
0DAD R

: 8A 46 00

44 05

: 8A 4E 00

FD

: 8A 46 00

MoV BL,O7H
MoV AL, ES: [BP]

IPRA0: MOV AH, 09
INT 10H
INC DL
JMP 1PR20
IPR_CNT:
P AL,1
JE IPR_REP
CcMP AL,2
JE IPR_ATT
CMP AL,3
JE IPR_NXRW
cMp AL,4
JE IPR_REPR
CcMP AL,5
JE IPR_REPS
JMP IPR_RSTA
IPR_REP:
INC BP

MOV CL,ES: [BP]
INC BP
MOV AL,ES: [BP]

CMpP AL,5

JB IPRATT
REP10: MOV AH,02

INT 10H

MoV AL,ES: [BP]
MoV AH,09H

INT 10H

ADD DL,CL

MOV BL,O07H

JMP IPR20
IPR_ATT:

INC BP

MOV BL,ES: [BP]

INC BP

IMP REP10
IPR_NXRW:

INC DH

Mov DL, [SI].STR_COL
DEC [SI].REPR_NO
CMP [SI].REPR_NO,0

JL NX10
MoV BP,DI

NX10:  CMP DH, [SI].MAX_ROW
JGE IPR_RET
IMP IPR20

IPR_REPR:
INC BP

MOV AL, ES: [BP]
MoV [SI].REPRCNO,AL

MoV DI,BP
JMP IPR20
IPR_REPS:
INC BP

MOV AL, ES: [BP]

MoV [SI].RSTR_NO,AL
INC BP

MoV CL,ES: [BP]

INC BP

MoV DI,BP

X
REPS10: MOV AL,ES: [BP]

5

NORMAL ATTRIBUTES

WRITE AT CURSOR

DISPLAY CHARACTER

POINT TO THE NEXT COLUMN
LOOP UNTIL LAST CHARACTER

REPEAT CHARACTER FUNCTION
ATTRIBUTE OTHER THAN NORMAL
NEXT ROW

REPEAT ROW FUNCTION

REPEAT STRING

REPEAT STRING WITH ATTRIBUTE
INC POINTER

GET MODIFIER FOR REPITITIONS
INC POINTER

GET CHARACTER TO DISPLAY
CHECK FOR ATTRIBUTE FUNCTION

PSN CURSOR MODE FOR INT 10
POSITION CURSOR

WRITE CHAR/ATT AT CURSOR
DISPLAY

ADD REPITIONS TO POSTION PTR
RETURN ATTRIBUTE TO NORMAL
CONTINUE

POINT TO NEXT BYTE
STORE ATTRIBUTE IN BL

CONTINUE

5 INCREMEMT ROW POINTER

START AT RIGHT MARGIN
DEC NO. OF ROWS TO REPEAT

JUMP IF NO REPEAT ROWS
POINT BEG OF ROW TO REPEAT

5 ARE WE PAST THE LAST ROW?
RETURN TO CALLER
CONTINUE

INC POINTER
SAVE NO. TO REPEAT ROW

SAVE START OF ROW
CONTINUE

INC POINTER

GET NO. TO REPEAT ROW
SAVE NO. TO REPEAT ROW
INC POINTER

GET LENGTH OF STRING
INC POINTER

SAVE START OF STRING

SAVE LENGTH OF STRING
GET CHARCTER
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0E63 3C 02 CMP AL,02 3 CONTROL CODE

0E65 77 06 JA REPS30 3 JUMP IF NOT

0E67 45 REPS20: INC BP ; INC POINTER

OE68 26: 8A 5E 00 Mov BL,ES: [BP] 5 MOVE ATTRIBUTE TO BL

OE6C 45 INC BP ; INCREMENT BP

O0E6D B4 02 REPS30: MOV AH,2

O0E6F CD 10 INT 10H 3 SET CURSOR POSITION

0E71 51 PUSH CX 5 SAVE LOOP COUNT

0E72 B9 0001 MOV CX,1 3 LENGTH OF STRING IS 1 BYTE

0E75 B8 1300 MoV AX,1300H 3 WRITE STRING FOR INT10

O0E78 CD 10 INT 10H ; WRITE CHARACTER/ATTRIBUTE

OE7A 59 POP CX 3 RESTORE LOOP COUNT

0E7B FE C2 INC DL 3 INC COLUMN POINTER

O0E7D B3 07 MoV BL,07 5 SET ATTRIBUTE TO NORMAL

OE7F 45 INC BP 5 INC DATA POINTER

OE80 E2 DD LooP REPS10 5 WRITE CHAR TIL END OF STRING

O0E82 59 POP CX ; RESTORE LENGTH OF STRING

OE83 FE 4C 05 DEC [SI].RSTR_NO ; DEC NO. TO REPEAT STRING

OE86 74 04 Jz REPS50 ; CONT IF NO MORE REPITITIONS

OE88 8B EF Mov BP,DI 5 POINT TO BEGINNING OF STRING

OE8A EB D2 JMP REPS09 5 REPEAT STRING

0E8C 4D REPS50: DEC BP ; DECREMENT POINTER

OE8D E9 ODAD R JMP IPR20 5 CONTINUE

0E90 . IPR_RSTA:

0E90 45 INC BP 3 INC POINTER

O0E91 26: 8A 46 00 MoV AL,ES: [BP] 5 GET NO. TO REPEAT ROW

O0E95 88 44 05 MoV [SI].RSTR_NO,AL 5 SAVE

O0E98 45 INC BP 5 INC POINTER

O0E99 26: 8A 4E 00 MoV CL,ES: [BP] 5 GET LENGTH OF STRING

0E9D 45 INC BP 3 INC POINTER

OE9E 26: 8A 5E 00 MoV BL,ES: [BP] 5 GET ATTRIBUTE

OEA2 45 INC BP 5 INC POINTER

OEA3 8B FD MoV DI,BP 5 SAVE START OF ROW

OEAS5 8B EF RSTA10: MOV BP,DI 3 RESET POINTER

OEA7 B8 1300 MoV AX,01300H 5 WRITE STRING FOR INT 10

OEAA CD 10 INT 10H 5 DISPLAY STRING

OEAC 02 D1 ADD DL,CL 5 ADD TO COLUMN POINTER

OEAE FE 4C 05 DEC [SI].RSTR_NO 3 DEC NO. TO REPEAT STRING

OEB1 75 F2 JINZ RSTA10 3 PRINT STRING AGAIN

0EB3 RSTA_RET:

OEB3 03 E9 ADD BP,CX ; POINT TO POSTION IN DATA

OEB5 4D DEC BP

OEB6 E9 ODAD R JMP IPR20 ; CONTINUE

OEB9 IPR_RET:

OEB9 83 C4 06 ADD SP,6 3 DE-ALLOCATE STACK SPACE
RESTORE

0EBC 1F POP DS

O0EBD 07 POP ES

OEBE 5F POP DI

0EBF 5E POP SI

OECO 5D poP BP

0EC1 5A POP DX

O0EC2 59 POP CX

0EC3 5B POP BX

0EC4 58 poP AX

OEC5 C3 RET 5 RETURN TO CALLER

0EC6 ICON_PR ENDP
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Diskette Interrupt Entry (DSKT_INT)

Z DISKETTE INTERRUPT ENTRY ADDRESS

J0RG  OEFS7H

0F57 ORG 00F57H
= QF57 DSKT_INT EQU $
O0F57 E9 0000 E JMP DSKT_INTE

Diskette Drive Parameters

; DISKETTE DRIVE TYPE PARAMETERS (FOR READ DRIVE PARAMETERS CALL)

Z TWO SIDED 5 1/4" DRIVE PARMS

5

OF5A PARMS_TP148 LABEL  BYTE

OF5A  F000 DW OFO00H ; POINTER TO DRIVE PARMS (SEG)
OF5C OFC7 R DW OFFSET DSKT_BASE 5 POINTER TO DRIVE PARMS (OFF)
OF5E 2709 DW 2709H 5 MAX TRK #/S IDE,SECTOR/TRACK
0F60 0100 DW 0100H 5 MAX HEAD #, F ILL

Z TWO SIDED 3 1/2" DRIVE PARMS

0F62 PARMS_TP1135 LABEL  BYTE

0F62 FO00 DW OFOO00H ; POINTER TO DRIVE PARMS (SEG)
0F64 OFC7 R DW OFFSET DSKT_BASE ; POINTER TO DRIVE PARMS (OFF)
0F66 4F09 DW 4F09H 5 MAX TRK #/SIDE,SECTOR/TRACK
0F68 0100 DW 0100H 3 MAX HEAD #, FILL

; DISKETTE PARAMETER TABLE

J0RG  OEFC7H
0FC7 ORG  OOFC7H

Diskette Timing Parameters
(DSKT_-BASE)

3 DSKT_BASE

3 THIS IS THE SET OF PARAMETERS REQUIRED FOR

5 DISKETTE OPERATION. THEY ARE POINTED AT BY THE

5 DATA VARIABLE DISK_POINTER. TO MODIFY THE PARAMETERS,
5 BUILD ANOTHER PARAMETER BLOCK AND POINT AT IT

5

OFC7 DSKT_BASE LABEL  BYTE

OFC7 DO DB 110100008 3 SRT=D, HD UNLD=00 - 1ST
OFC8 02 DB 2 5 HD LOAD=1, MODE=DMA - 2ND
O0FC9 25 DB MOTOR_WAIT 5 WAIT AFTER OPN TIL MOTOR OFF
OFCA 02 DB 2 5 512 BYTES/SECTOR

OFCB 09 DB 9 5 EOT ( LAST SECTOR ON TRACK)
OFCC 2A DB 02AH 5 GAP LENGTH
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OFCD FF DB OFFH 3 DTL

OFCE 50 DB 050H 5 GAP LENGTH FOR FORMAT
OFCF F6 DB OF6H 3 FILL BYTE FOR FORMAT

O0FDO OF DB 15 ; HEAD SETTLE TIME (MSEC)
OFD1 04 DB 4 ; MOTOR START TIME (1/8 SEC)

Printer I/O Entry (PRINTER_IO)

; PRINTER_IO ENTRY POINT

J0RG  OEFD2H

0FD2 ORG 00FD2H
= 0FD2 PRINTER_IO EQU $
OFD2 E9 0000 E JMP PRT_IO

Video Parameters

: VIDEO DISPLAY TYPE PARAMETER TABLES
; WORD 1 = IBM DISPLAY NUMBER
5 WORD 2 = # VERTICAL PELS / MICROMETER
5 WORD 3 = # HORIZONTAL PELS / MICROMETER
5 WORD 4 = TOTAL # OF VERTICAL PELS
5 WORD 5 = TOTAL # OF HORIZONTAL PELS
5 WORD 6 = HEIGHT OF PEL IN MICROMETER (VERTICAL DIRECTION)
; WORD 7 = WIDTH OF PEL IN MICROMETER (HORIZONTAL DIRECTION)
OFD5 MONO_TBL LABEL ~ WORD
0FD5 5151 0000 0000 DW 5151H,0,0,0,0,0,0 ; TABLE FOR MONO DISPLAY
0000 0000 0000 0000
OFE3 CGA_TBL LABEL ~ WORD
OFE3 5153 0498 0A15 DW 5153H,498H,0A15H,0C8H,280H,352H,184H ; RGB DISPLAY
00C8 0280 0352 0184
OFF1 LCD_CGA_TBL LABEL ~ WORD
OFF1 5140 08E1 0987 DW 5140H,8E1H,987H,0C8H,280H,172H,172H ; TABLE FOR LCD

00C8 0280 0172 0172
; AS A CGA DISPLAY

OFFF LCD_MONO_TBL LABEL ~ WORD
OFFF 5140 0000 0000 DW 5140H4,0,0,0,0,0,0 5 TABLE FOR LCD AS A MONO
0000 0000 0000 0000
; DISPLAY
VIDEO_IO SUBROUTINE ADDRESS TABLE
;ORG 0F045H
1045 ORG 01045H
ASSUME  CS:ROMCODE,DS:DATA,ES:VIDEO_RAM

1045 M1 LABEL  WORD ; TBL OF RTNS WITHIN VIDEO I1/0
1045 0000 E DW OFFSET SET_MODE
1047 0000 E DW OFFSET SET_CTYPE
1049 0000 E DW OFFSET SET_CPOS
1048 0000 E DW OFFSET READ_CURSOR
104D 0000 E DW OFFSET READ_LPEN
104F 0000 E DW OFFSET ACT_DISP_PAGE
1051 0000 E DW OFFSET  SCROLL_UP
1053 0000 E DW OFFSET  SCROLL_DOWN
1055 0000 E DW OFFSET READ_AC_CURRENT
1057 0000 E DW OFFSET WRITE_AC_CURRENT
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1059 0000 E DW OFFSET WRITE_C_CURRENT

1058 0000 E DW OFFSET SET_COLOR
105D 0000 E DW OFFSET WRITE_DOT
105F 0000 E DW OFFSET READ_DOT
1061 0000 E DW OFFSET  WRITE_TTY
1063 0000 E DW OFFSET VIDEO_STATE
= 0020 MIL EQU $-M1

Video 1/O Entry (VIDEO_10)

VIDEO_IO ROUTINE ENTRY POINT

J0RG  OFO65H

1065 ORG 01065H
= 1065 VIDEO_IO EQU $
1065 E9 0000 E JMP VIDEO_IO-1

Video Parameters

Z VIDEO PARMAMETER TABLE

B
B

;O0RG O0FO0A4H

10A4 ORG 010A4H
10A4 VIDEO_PARMS LABEL  BYTE
jem——- INIT_TABLE
10A4 38 28 2D OA 1F 06 DB 38H,28H,2DH,0AH,1FH,6,19H ;
19
10AB 1C 02 07 06 07 DB 1CH,2,7,6,7
10B0 00 00 00 00 DB 0,0,0,0
= 0010 M4 EQU $-VIDEO_PARMS
10B4 71 50 5A OA 1F 06 DB 71H,50H,5AH,0AH,1FH,6,19H ;
19
10BB 1C 02 07 06 07 DB 1CH,2,7,6,7
10C0 00 00 00 00 DB 0,0,0,0
10C4 38 28 2D OA 7F 06 DB 38H,28H,2DH,0AH,7FH,6,64H ;
64
10CB 70 02 01 06 07 DB 70H,2,1,6,7
10D0 00 00 00 00 DB 0,0,0,0
10D4 61 50 52 OF 19 06 DB 61H,50H,52H,0FH,19H,6,19H ;
19
10DB 19 02 0D 0B OC DB 19H,2,0DH,0BH,0CH
10E0 00 00 00 00 DB 0,0,0,0
10E4 M5 LABEL  WORD ; TABLE
10E4 0800 DW 2048 3 40X25
10E6 1000 DW 4096 5 80X25
10E8 4000 DW 16384 3 GRAPHI
10EA 4000 DW 16384
jom——-- COLUMNS
10EC M6 LABEL  BYTE
10EC 28 28 50 50 28 28 DB 40,40,80,80,40,40,80,80
50 50

SET UP FOR 40X25

SET UP FOR 80X25

SET UP FOR GRAPHICS

SET UP FOR 80X25 B&W

OF REGEN LENGTHS

Cs
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10F4
10F4 2C 28 2D 2
1E 29

[EEEEEE C_REG_TAB

M7 LABEL  BYTE 5 TABLE OF MODE SETS
9 2A 2E DB 2CH,28H,2DH,29H, 2AH, 2EH, 1EH, 29H

Memory Interrupt Hex 12
(MEMORY_SIZE_DET)

1841

1841

1841 1E

1842 E8 085C R
1845 Al 0013 R
1848 1F

1849 CF

184A

s INT 12—
MEMORY_SIZE_DET
THIS ROUTINE DETERMINES THE AMOUNT OF MEMORY IN THE SYSTEM
AS REPRESENTED BY MEMORY_SIZE WORD. THE MEMORY_SIZE WORD IS SET
BY POST WHEN IT HAS DETERMINED HOW MUCH MEMORY IS USABLE. IT IS
SET IN 1K INCREMENTS ON 8K BYTE BOUNDRIES
INPUT
NO REGISTERS
OUTPUT
(AX) = NUMBER OF CONTIGUOUS 1K BLOCKS OF MEMORY
AS DETERMINED BY THE POWER ON SELF TEST ROUTINE
ASSUME  DS:DATA
ORG OF841H
0RG 01841H
MEMORY_SIZE_DET PROC  FAR

PUSH I 5 SAVE SEGMENT
CALL DDS

Mov AX,MEMORY_SIZE ; GET VALUE

POP DS 5 RECOVER SEGMENT
IRET ; RETURN TO CALLER

MEMORY_SIZE_DET ENDP

Equipment Interrupt Hex 11
(EQUIPMENT)

5
B

5

5
5
>
>
>
5
>
>
>
H
>
B
5
s
5
5
3
>
5
3
>

5 INPUT

5 OUTPUT

B N T

; EQUIPMENT DETERMINATION

THIS ROUTINE ATEMPTS TO DETERMINE WHAT OPTIONAL
DEVICES ARE ATTACHED TO THE SYSTEM.

NO REGISTERS
THE EQUIP_FLAG VARIABLE IS SET DURING THE POWER ON
DIAGNOSTICS USING THE FOLLOWING HARDWARE ASSUMPTIONS:
PORT 3FA = INTERRUPT ID REGISTER OF 8250
BITS 7-3 ARE ALWAYS 0
PORT 378 = OUTPUT PORT OF PRINTER -- 8255 PORT THAT
CAN BE READ AS WELL AS WRITTEN

(AX) IS SET, BIT SIGNIFICANT, TO INDICATE ATTACHED I/0
BIT 15,14 = NUMBER OF PRINTERS ATTACHED
BIT 13 = INTERNAL MODEM INSTALLED
BIT 12 = GAME I/0 ATTACHED
BIT 11,10,9 = NUMBER OF SERIAL COMM DEVICES ATTACHED
BIT 8 UNUSED
BIT 7,6 = NUMBER OF DISKETTE DRIVES
00=1, 01=2
BIT 5,4 = INITIAL VIDEO MODE
00 - UNUSED
01 - 40X25 BW USING COLOR CARD
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10 - 80X25 BW USING COLOR CARD
11 - 80X25 BW USING BW CARD
BIT 3,2,1 = RESERVED :
BIT O = IPL FROM DISKETTE -- ALWAYS A 1 (SYSTEM DISKETTE:
INSTALLED) :

NO OTHER REGISTERS AFFECTED

5 ORG OF84DH

184D ORG 0184DH

184D EQUIPMENT PROC FAR

184D 1E PUSH DS 5 SAVE SEGMENT REGISTER
184E E8 085C R CALL DDS

1851 Al 0010 R MoV AX,EQUIP_FLAG 5 GET THE CURRENT SETTINGS
1854 1F POP DS ; RECOVER SEGMENT

1855 CF IRET ; RETURN TO CALLER

1856 EQUIPMENT ENDP

Cassette I/O Entry (No BIOS Support)

':CASSETTE 1/0 ENTRY POINT (NO BIOS SUPPORT)

J0RG  OF859H

1859 ORG 01859H
= 1859 CASSETTE_IO EQU
1859 E9 0000 E JMP SYS_SERVICES

Character Generator Graphics 0-127
(CHAR_GEN_LO)

SUBTTL CHARACTER GENERATOR LOW
CHARACTER GENERATOR GRAPHICS FOR 320X200 AND 640X200 GRAPHICS
AND DEFAULT LCD CHARACTER GENERATOR
FOR CHARACTERS OOH - 7FH

;0RG OFAG6EH

1A6E ORG 01A6EH

1A6E CHAR_GEN_LO LABEL ~ BYTE

1A6E 00 00 00 00 00 00 DB 000H,000H,000H, 000H, 000H, 000H, 000H, 000H ; D_00
1A76 gg gg A5 A5 81 BD DB 03CH,042H,0A5H,0A5H,081H,0BDH,05AH,03CH ; D_01
1A7E glC\ ;E DB DB FF C3 DB 03CH,07EH,0DBH,0DBH,0FFH,0C3H,066H,03CH ; D_02
1A86 gg ;E 7F 7F 3E 1C DB 036H,07FH,07FH,07FH,03EH,01CH,008H,000H ; D_03
1A8E 83 ?g 3E 7F 3E 1C DB 008H,01CH,03EH,07FH,03EH,01CH,008H,000H ; D_04
1A96 ?g gg 1C 7F 7F 36 DB 01CH,03EH,01CH,07FH,07FH,036H,008H,01CH ; D_05
1A9E gg %g 3E 7F 7F 36 DB 008H,01CH,03EH,07FH,07FH,036H,008H,01CH ; D_06
1AA6 §§ é(é 18 3C 3C 18 DB 000H,000H,018H,03CH,03CH,018H,000H,000H ; D_07

1AAE FF FF E7 C3 C3 E7 DB OFFH,0FFH,0E7H,0C3H,0C3H,0E7H,0FFH,0FFH ; D_08
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1AB6 00
1ABE FF
1AC6 07
1ACE 3C
1AD6 08
1ADE 18
1AE6 48
1AEE 40
1AF6 01
1AFE 18
1B06 6C
1BOE 3F
1B16 78
1B1E 00
1B26 18
1B2E 18
1B36 18
1B3E 00
1B46 00
1B4E 00
1856 00
1B5E 08
1B66 7F
1B6E 00
1B76 30
1B7E 36
1886 0A
1B8E 08
1B96 01
1B9E 1C
1BA6 18
1BAE 06
1BB6 30
1BBE 00
1BC6 00
1BCE 00
1BD6 00
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DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

000H,000H,03CH,066H,066H,03CH,000H, 000H
OFFH,0FFH,0C3H,099H,099H,0C3H,0FFH,0FFH
007H,003H,03EH,066H,066H,066H,03CH,000H
03CH,066H,066H,066H,03CH,018H,03CH,018H
008H,00CH,00EH, 00AH, 00AH,008H,038H,030H
018H,016H,019H,017H,071H,061H,007H,006H
048H,06BH,03EH,0E4H,027H,07CH,0D6H,012H
040H,070H,07CH,07FH,07CH,070H,040H,000H
001H,007H,01FH,07FH,01FH,007H,001H,000H
018H,03CH,07EH,018H,018H,07EH,03CH,018H
06CH,06CH,06CH,06CH,06CH,000H,06CH, 000H
03FH,06AH, 06AH, 03AH, 00AH,00AH, 01AH, 000H
078H,0ECH,070H,0D8H,06CH,038H,0DCH,078H
000H,000H,000H,000H,07EH,07EH,07EH, 000H
018H,03CH,07EH,018H,07EH,03CH,018H,0FFH
018H,03CH,07EH,05AH,018H,018H,018H,000H
018H,018H,018H,05AH,07EH,03CH,018H,000H

000H,00CH,006H,07FH,07FH,006H,00CH,000H ;
000H,018H,030H,07FH,07FH,030H,018H,000H ;
000H,000H,060H,060H,07FH,07FH,000H,000H ;

000H,014H,036H,07FH,07FH,036H,014H,000H

008H,008H,01CH,01CH,03EH,03EH,07FH,000H ;
07FH,03EH,03EH,01CH,01CH,008H,008H,000H ;
000H, 000H, 000H,000H,000H,000H,000H,000H ;

030H,030H,030H,030H,030H,000H,030H, 000H

036H,036H,014H,000H,000H,000H,000H,000H ;
00AH,00AH,03FH,014H,07EH,028H,028H,000H ;
008H,03EH,068H,03EH,00BH,07EH,008H,000H ;
001H,03FH,052H,06CH,01BH,035H,076H,000H ;
01CH,036H,01CH,03BH,06EH,066H,03BH,000H ;
018H,018H,030H,000H,000H,000H,000H,000H ;

006H,00CH,018H,018H,018H,00CH,006H,000H
030H,018H,00CH,00CH,00CH,018H,030H, 000H
000H,036H,01CH,07FH,01CH,036H,000H,000H
000H,018H,018H,07EH,018H,018H,000H,000H
000H,000H,000H,000H, 000H,018H,018H,030H
000H,000H,000H,07EH, 000H, 000H, 000H,, 000H

s

D_09
D_0A

D_13
D_14
D_15

D_17
D_18
D_19

D_1C
D_1D
D_1E
D_1F

SP D_20
! D221

# D_23
$ D_24
% D25
& D_26

( D_28
) D_29

* D_2A

D_2C

- D_2D



1BDE 00 00 00 00 00 18 DB 000H,000H,000H,000H,000H,018H,018H,000H ; . D_2E

1BE6 ég 82 0C 18 30 60 DB 003H,006H,00CH,018H,030H,060H,040H,000H ; / D_2F
1BEE gg gg 66 66 66 34 DB 018H,02CH,066H,066H,066H,034H,018H,000H ; 0 D_30
1BF6 %g ?g 38 18 18 18 DB 018H,018H,038H,018H,018H,018H,03CH,000H ; 1 D_31
1BFE gg gg 66 0C 18 32 DB 03CH,066H,066H,00CH,018H,032H,07EH,000H ; 2 D_32
1C06 ;E gg 0C 1C 06 66 DB 03CH,066H,00CH,01CH,006H,066H,03CH,000H ; 3 D_33
1COE gg ?2 2C 6C 7E OC DB 00CH,01CH,02CH,06CH,07EH,00CH,01EH,000H ; 4 D_34
1C16 ;E gg 7C 66 06 66 DB 07EH,060H,07CH,066H,006H,066H,03CH,000H ; 5 D_35
1C1E ?g gg 60 7C 66 66 DB 01CH,030H,060H,07CH,066H,066H,03CH,000H ; 6 D_36
1C26 ;g gg 4C 0C 18 18 DB 07EH,066H,04CH,00CH,018H,018H,038H,000H ; 7 D_37
1C2E gg gg 76 3C 6E 66 DB 03CH,066H,076H,03CH,06EH,066H,03CH,000H ; 8 D_38
1C36 gg 22 66 3E 06 0OC DB 03CH,066H,066H,03EH,006H,00CH,038H,000H ; 9 D_39
1C3E gg ?g 18 00 00 18 DB 000H,018H,018H,000H,000H,018H,018H,000H ; : D_3A
1C46 ég ?g 18 00 00 18 DB 000H,018H,018H,000H,000H,018H,018H,030H ; ; D_3B
1C4E ég gg 18 30 18 0C DB 006H,00CH,018H,030H,018H,00CH, 006H,000H ; < D_3C
1C56 gg 88 7E 00 7E 00 DB 000H,000H,07EH, 000H,07EH,000H,000H,000H ; = D_3D
1C5E gg ?g 0C 06 OC 18 DB 030H,018H,00CH, 006H,00CH,018H,030H,000H ; > D_3E
1C66 gg 22 26 0C 18 00 DB 03CH,066H,026H,00CH,018H,000H,018H,000H ; ? D_3F
1C6E ;g 2? 5D 55 5F 40 DB 03EH,041H,05DH,055H,05FH,040H, 03EH,000H ; @ D_40
1C76 ?E 88 1C 16 3E 23 DB 01CH,00CH,01CH,016H,03EH,023H,063H,000H ; A D_41
1C7E gg gg 36 3E 33 33 DB 07CH,036H,036H,03EH,033H,033H,07EH,000H ; B D_42
1C86 ig gg 61 60 60 31 DB 01DH,033H,061H,060H,060H,031H,01EH,000H ; C D_43
1C8E %E gg 33 33 33 36 DB 07CH,036H,033H,033H,033H,036H,07CH,000H ; D D_44
1C96 ;g g? 34 3C 34 31 DB 07FH,031H,034H,03CH,034H,031H,07FH,000H ; E D_45
1C9E ;E g? 34 3C 34 30 DB 07FH,031H,034H,03CH,034H,030H,078H,000H ; F D_46
1CA6 {g gg 61 60 67 33 DB 01DH,033H,061H,060H,067H,033H,01FH,000H ; G D_47
1CAE ég gg 66 7E 66 66 DB 066H,066H,066H,07EH,066H,066H,066H,000H ; H D_48
1CB6 gg ?g 18 18 18 18 DB 03CH,018H,018H,018H,018H,018H,03CH,000H ; I D_49
1CBE %g 82 06 06 66 66 DB 01FH,006H,006H,006H,066H,066H,03CH,000H ; J D_4A
1CC6 gg gg 6C 78 6C 66 DB 067H,066H,06CH,078H,06CH,066H,067H,000H ; K D_4B
1CCE ?; gg 30 30 31 33 DB 078H,030H,030H,030H,031H,033H,07FH,000H ; L D_4C
1CD6 Z; gg 77 7F 6B 63 DB 041H,063H,077H,07FH,06BH,063H,063H,000H ; M D_4D
1CDE gg gg 73 7B 6F 67 DB 043H,063H,073H,07BH,06FH,067H,063H,000H ; N D_4E
1CE6 ?g gg 63 63 63 36 DB 01CH,036H,063H,063H,063H,036H,01CH,000H ; O D_4F
1CEE ;E gg 33 3E 30 30 DB 07EH,033H,033H,03EH,030H,030H,078H,000H ; P D_50
1CF6 ig gg 63 63 6B 36 DB 01CH,036H,063H,063H,06BH,036H,01CH,007H ; Q D_51
1CFE ;g gg 66 7C 6C 66 DB 07CH,066H,066H,07CH,06CH,066H,067H,000H ; R D_52
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1006 3E
1DOE 7E
1D16 63
1D1E 77
1D26 63
1D2E 66
1D36 E7
1D3E 7E
1D46 1E
1D4E 60
1D56 3C
1D5E 08
1066 00
1D6E 18
1076 00
1D7E 70
1086 00
1D8E OE
1096 00
1D9E OE
1DA6 00
1DAE 70
1DB6 18
1DBE OC
1DC6 70
1DCE 38
1DD6 00
1DDE 00
1DE6 00
1DEE 00
1DF6 00
1DFE 00
1E06 00
1EOE 08
1E16 00
1E1IE 00
1E26 00
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36

7F

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

03EH,066H,070H,03CH,00EH,066H,07CH,000H ;
07EH,05AH,018H,018H,018H,018H,03CH,000H ;
063H,063H,063H,063H,063H,063H,03EH,000H ;

077H,062H,036H,034H,01CH,018H,008H, 000H
063H,063H,06BH,06BH,03EH,036H,022H,000H
066H,066H,03CH,018H,03CH,066H,066H,000H
OE7H,066H,034H,018H,018H,018H,03CH, 000H
07EH,066H,04CH,018H,032H,066H,07EH,000H
01EH,018H,018H,018H,018H,018H,01EH,000H

060H,030H,018H,00CH,006H,003H,001H,000H ;

03CH,00CH,00CH,00CH,00CH,00CH, 03CH,000H

008H,01CH,036H,063H,000H,000H,000H,000H ;

000H,000H, 000H,000H,000H,000H, 000H, OFEH
018H,018H,00CH,000H,000H,000H, 000H, 000H
000H,000H,03CH,066H,01EH,066H,07BH, 000H
070H,030H,03EH,03BH, 033H,03BH, 06EH, 000H
000H,000H,03EH,066H,060H,066H,03CH,000H
00EH,006H,036H,06EH, 066H,066H,03BH, 000H
000H,000H,03CH,066H,07EH,060H,03EH, 000H
00EH,01BH,018H,03EH,018H,018H,03CH,000H
000H, 000H, 03DH, 066H, 038H, 03EH, 063H, 03EH
070H,030H,036H,03BH,033H,033H,073H,000H
018H,000H,038H,018H,018H,018H,03CH,000H
00CH,000H,01CH,00CH, 00CH,06CH,06CH,038H
070H,030H,033H,036H,03CH,036H,077H,000H
038H,018H,018H,018H,018H,018H,03CH,000H
000H,000H,076H,07FH,06BH,06BH, 06BH, 000H
000H,000H,076H,03BH,033H,033H,073H,000H
000H, 000H,03CH,066H,066H,066H,03CH,000H
000H, 000H,06EH,033H,033H,03EH, 030H,078H
000H,000H,03AH,066H,066H,03EH,006H,00FH
000H, 000H,06EH,03BH,033H,030H,078H,000H
000H,000H,03EH,070H,03CH, 00EH, 07CH, 000H
008H,018H,03EH,018H,018H,01AH,00CH,000H
000H,000H,066H,066H,066H,066H,03BH, 000H
000H,000H,073H,032H,036H,01CH,008H,000H
000H,000H,06BH,06BH,07FH,036H,022H,000H

>

Y

z

D_53

D_54

D_55

D_56

D_57

D_58

D_59

D_5A

[ D_5B

BSL D_5C

] D_5D

CIR D_5E

— D_5F

Q D_60

LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC

A

B

D_61
D_62
D_63
D_64
D_65
D_66
D_67
D_68
D_69
D_6A
D_6B
D_6C
D_6D
D_6E
D_6F
D_70
D_71
D_72
D_73
D_74
D_75
D_76
D_77



1E2E 00 00 73 36 1C 36 DB 000H, 000H,073H,036H,01CH,036H,067H,000H ; LC X D_78

1E36 3(7) 83 77 33 1A 0OC DB 000H,000H,077H,033H,01AH,00CH,06CH,038H ; LC Y D_79
1E3E g(c) gg 7E 4C 18 32 DB 000H,000H,07EH,04CH,018H,032H,07EH,000H ; LC Z D_7A
1E46 Z)E ?g 18 70 18 18 DB 00EH,018H,018H,070H,018H,018H,00EH,000H ; { D_7B
1E4E ?g (l)g 18 00 18 18 DB 018H,018H,018H,000H,018H,018H,018H,000H ; | D_7C
1E56 ;g (ng 18 OE 18 18 DB 070H,018H,018H,00EH,018H,018H,070H,000H ; } D_7D
1E5E gg 22 00 00 00 00 DB 039H, 04EH,000H,000H,000H,000H,000H,0004 ; ~ D_7E
1E66 g% gg 1C 36 26 63 DB 008H,01CH,01CH,036H,026H,063H,07FH,07FH ; DELTA D_7F

Time of Day Entry (TIME_OF_DAY)

; TIME_OF_DAY ROUTINE ENTRY POINT

>

;O0RG OFE6EH

1E6E ORG 01E6EH
= 1E6E TIME_OF_DAY EQU $
1E6E E9 0000 E JMP TOD_PROC

Timer 0 Interrupt Handler
(TIMER_INT)

. TIMER O INTERRUPT HANDLER ADDRESS
10RG OFEASH

1EAS ORG 01EAS5H
= 1EAS TIMER_INT EQU $
1EA5 E9 0000 E JMp TMRO_INT8

BIOS Vector Table (VECTOR_TABLE)

. BIOS VECTOR TABLE

J0RG  OFEF3H

1EF3 ORG 01EF3H
1EF3 VECTOR_TABLE LABEL ~ WORD
jmmmm--- HARDWARE INTERRUPTS
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3 VECTOR TABLE

1EF3 0000 E DW OFFSET TMRO_INT8 ; INTERRUPT 8 TIMER O

1EF5 0000 E DW OFFSET KYBD_INT9 5 INTERRUPT 9 KEYBOARD

1EF7 1F23 R DW OFFSET D11 3 INTERRUPT A

1EF9 1F23 R DW OFFSET D11 5 INTERRUPT B

1EFB 1F23 R DW OFFSET D11 3 INTERRUPT C

1EFD 1F23 R DW OFFSET D11 5 INTERRUPT D

1EFF 0000 E DW OFFSET DSKT_INTE 5 INTERRUPT E DISKETTE

1F01 1F23 R DW OFFSET D11 ; INTERRUPT F
D SOFTWARE INTERRUPTS

1F03 1065 R DW OFFSET VIDEO_IO 3 INT 10H

1F05 184D R DW OFFSET EQUIPMENT 3 INT 11H

1F07 1841 R DW OFFSET MEMORY_SIZE_DET ; INT 12H

1F09 0000 E DW OFFSET DSKT_IO 5 INT 13H

1FOB 0000 E DW OFFSET COMMO_IO 3 INT 14H

1FOD 0000 E DW SYS_SERVICES 5 INT 15H

1FOF 0000 E DW OFFSET KYBD_IO 5 INT 16H

1F11 0000 E DW OFFSET PRT_IO 3 INT 17H

1F13 0000 DW 00000H ; INT 18H (RESIDENT BASIC ST)
JDW OF600H ; SEGMENT (INT 18H FILLED IN
5 BY SYS_SETUP ROUTINE)

1F15 0000 E DW OFFSET SYS_BOOT 3 INT 19H

1F17 0000 E DW TOD_PROC ; INT 1AH -- TIME OF DAY

1F19 1F53 R DW DUMMY_RETURN 3 INT 1BH -- KYBD BREAK ADDR

1F1B 1F53 R DW DUMMY_RETURN 5 INT 1CH -- TIMER BREAK ADDR

1F1D 10A4 R DW VIDEO_PARMS ; INT 1DH -- VIDEO PARAMETERS

1F1F OFC7 R DW OFFSET DSKT_BASE 3 INT 1EH -- DSKT PARAMETERS

1F21 02C6 R DW CHAR_GEN_HI 3 INT 1FH -- PTR TO CHAR_GEN
;0RG OFF23H

1F23 ORG 01F23H

Default Interrupt Services (D11)

ROUTINE-NAME : D11

ENTRY CONDITIONS:

INPUT CONDITIONS: NONE
RESTRICTIONS: NONE

EXIT CONDITIONS:

NORMAL EXIT CONDITIONS: INTR_FLAG
INTR_FLAG

ERROR EXIT CONDITIONS: NONE
REGISTERS MODIFIED: NONE

PURPOSE OF ENTRY: UNUSED INTERRUPT OCCURRED

00-07 TO

FUNCTION: THIS ROUTINE IS UNUSED INTERRUPT LEVEL HANDLER INSTALLED
BY POST FOR INTERRUPTS NOT USED BY BIOS. THIS ROUTINE RECORDS
THE OCCURRENCE OF AN INTERRUPT IN INTR_FLAG AND PERFORMS A
NON_SPECIFIC END_OF_INTERRUPT TO RESET THE INTERRUPT SERVICE.

INDICATE IRPT #

OFFH WHEN NO HARDWARE IRPT
FOUND ACTIVE

THE INTERRUPTING LEVEL WILL BE MASKED IN
THE INTERRUPT CONTROLLER IF POST IS NOT ACTIVE.

1F23 D11 PROC NEAR
ASSUME DS:DATA

1F23 1E PUSH DS

1F24 52 PUSH DX

1F25 50 PUSH AX

1F26 E8 085C R CALL DDS

2-238 ROM BIOS

s

SAVE REG AX CONTENTS



1F29
1F2B
1F2D
1F2E
1F30
1F32

1F34
1F36

1F39
1F39

1F3C
1F3E

1F40
1F40
1F44
1F45
1F46
1F47
1F48

1F53

1F53
1F53
1F54

1F54

1F57
1F57
1F58
1F5A
1F5C
1F5E
1F60
1F62
1F67

1F69
1F6B
1F6D
1F6F
1F6F
1F70
1F71

E8

BO
E6

CF

E9

08 MOV AL,OBH . READ IN-SERVICE REG
20 ouT INTAOO, AL . (FIND OUT WHAT LEVEL BEING
NOP . SERVICED)
20 N AL, INTAOO I GET LEVEL
) R ALLAL > NO HARDWARE IN SERVICE?
05 INZ  HULINT
FF MOV AH,OFFH ; SET NO LEVEL IN SERVICE FLAG
08 90 P DII_EXIT > SET FLAG TO FF IF NON-HDWARE
. HARDWARE INTERRUPT OCCURRED
’ HW_INT:
1F57 R CALL  MASK_LEVEL ; GO MASK LEVEL, RETURN WITH
© AH INDICATING LEVEL MASKED
20 MOV AL,EOI > SEND END OF INTERRUPT
20 OUT  INTAO,AL
I SAVE INTRLFLAG AND EXIT
’ DI1_EXIT:
26 0068 R MOV INTR_FLAG, AH s SET FLAG
POP  AX . RESTORE REG AX CONTENTS
POP DX
POP DS
IRET
D11 ENDP
JORG  OFF53H
ORG  OLF53H
. DUMMY INTERRUPT RETURN
’ DUMMY_RETURN  PROC  FAR
IRET
DUMMY_RETURN  ENDP
PRINT SCREEN ROUTINE ENTRY ADDRESS
J0RG  OFF54H
ORG  OLFS54H
PRINT_SCREEN ~ EQU  §$
0000 E JMP T PRT_SCRN
. ROUTINE USED BY D11 HANDLER TO MASK THE INTERRUPT LVL BEING SERVICED
’ MASK_LEVEL PROC  NEAR
PUSH  CX
01 MOV AH,O1 ; START AT LEVEL 0
A0 N AL, TONMI_CNTL . READ HIGHEST LVL IN SERVICE
07 AND  ALO7 . JUST KEEP LEVEL BITS
c8 MOV CL.AL o GET LEVEL AS SHIFT COUNT
£4 SHL  AH.CL . AH CONTAINS MASK FOR LEVEL
06 0012 R 01  TEST  POST_STATUS,POST_ACTIVE ; POWER_ON_SELF_TEST ACTIVE?
06 INZ  MASK_EXIT 5 JUMP IF POST ACTIVE
21 N AL, INTAOL s GET MASK VALUE
c4 OR AL, AH . MASK OFF LVL BEING SERVICED
21 OUT  INTAOL,AL
MASK_EXIT:
POP X
RET
MASK_LEVEL ENDP
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Hardware Power-on Reset Address

; POWER ON RESET VECTOR

;ORG OFFFOH

1FFO ORG 01FFOH
1FFO P_O0_R . LABEL FAR
1FFO EA DB OEAH 3 HARD CODE JUMP FAR
1FF1 0000 E DW OFFSET  POSTMAIN 5 OFFSET
1FF3  F000 DW 0F000H 3 SEGMENT
1FF5 ROMCODE ENDS
END
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Release Date Marker

TITLE BLDMARK.ASM

0000 ROMCODE SEGMENT BYTE PUBLIC

MODULE RELEASE DATE MARKER

>

0000 30 39 2F 31 33 2F DB '09/13/85"
38 35
0008 4C DB L

System Model Byte

;RELEASE MARKER

3BUILD NUMBER

: P.C. MODEL BYTE FOR THIS MODEL

;ORG OFFFEH
0009 F9 DB OF9H
000A ROMCODE ENDS
END

3THIS PC'S 1D
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