










LOC OBJ LINE SOURCE 

E16F 03EO 

E171 8BC8 

E173 Fe 

EI74 

E174 AA 

El7S E2FD 

f177 892£7204 

fl78 BOF8 

El7D E661 

E17F E462 

E181 2401 

flS3 BlOC 

fiBS 03CO 

E187 80Fe 

E189 £661 

E188 £462 

E18D 240F 

ElaF OAt4 
E191 8Aoe 

E193 8420 

E195 F6EIt 

EI97 A31504 

E19. 7418 

El9C BAOOI0 

E19F 6AEO 

E!AI BODO 

ElA3 

EtA3 8£C2 

ElAS 890080 

EIAS 2SFF 

EIAA F3 

flAB AA 

flAC 81C2:0008 

ElBO FEes 

EIB2 75EF 

flB4 

EIB4 B013 

ElM E620 
EIBS B008 

ElBA E621 

EIBC B009 

ElBE E621 

EICO 28CO 

EIC2 8Eeo 

Ele4 883000 

E1e7 8£00 

EIC9 etUDOl 

Elce 81F03412 

ElOO 7425 
EI02 2SFF 

EIOIt 6EOF 

fl06 862400 

El09 C70747FF 

£100 43 

flOE 43 

EtOF eCOF 

ElEl £85F04 

EIE4 60F865 

Elf7 750E 

ElU B2FF 
ElEB 

El fB £86204 

EIEE 8AC3 

Elf 0 AA 

515 SHL AX. Cl 

516 MOV ex. AX 

517 CLO I SET DIR FLAG TO INCR 

518 C19: 

51. STOSB ; FILL BASE RAM WITH DATA 

52. LOOP C19 , LOOP TIL ALL ZERO 

521 MOV 
522 

523 J----- DETERtHNE 10 CHANNEL RAM SIZE 

524 

525 HOV AL,OF8H I ENABLE SWITCH 5 

526 OUT PORT_B,Al 

527 AL.PORT_C ; READ SWITCHES 

528 AHO AL,OOOOOOOlB ; ISOLATE SWITCH 5 
'H 

52. MOV CL,l20 

53. ROL AX,Cl 

531 MOV Al,OFCH ; DISABLE SW. 5 

532 OUT PORT_B,AL 
533 AL,PORT_C'H 
534 AlII Al.OFH 

535 OR AL,AH i COI18INE SWITCH VALUES 

536 NOV BL,AL ; SAYE 

537 MOV AH,32 

538 NUL AH J CALC. LENGTH 

53. MOV DATA.WORDlOFFSET IO.RAM.SIZEJ .AX 1SAYE IT 

54. JZ C21 

541 MOV DX,lOOOH I SEGMENT FOR I/O RAM 

542 MOV AM.At 

543 MOV Al.O 
544 C20: 

545 NOV ES,OX 

546 HOV ex.sooGH ; FILL 32K BYTES 

547 sue 01,01 

548 REP STOSB 

54. OX.SOOH I NEXT SEGMENT VALUE... 
550 OEC BL 

551 JHZ C20 

55. 
553 INITIALIZE THE 8259 INTERRUPT CONTROLLER CHIP 

554 ; ------------------------.-------------------------------------- 
555 e21: 


556 NOV AL.13H I ICWl - EDGE, SNGL. ICW4 


557 OUT INTAOO.AL 


558 NOV Al.8 J SETUP ICW2 - lIfT TYPE 8 (8-F) 


55. OUT INTA01.Al 

560 NOV AL.9 ; SETUP ICW4 - BUFFRO. 8086 HOOE 

561 OUT INTAOl.Al 

56. SUB AX .... X ~ POINT ES TO BEGIN 

563 NOV ES .... X ; OF RIW STORAGE 

564 j--------------------------------------------------------------------------
565 CHECK FOR MANUFACTURING TEST 2 TO LOAD TEST PROGRAHS FROM KEYBOARD.: 

566 j--------------------------------------------------------------------------
567 

568 i----- SETUP STACK SEG AI'«) SP 

56. 

570 NOV "'X.STACK I GET STACK V... lUE 

571 NOV SS .... X J SET THE STACK UP 

572 MOV SP,OFFSET TOS I STACK IS RE"'DY TO GO 

573 CMP BP.1234H I RESETJ L...G SET? 

574 JE C2S J YES - SKIP HFG TEST 

575 SUB DI.DI 

576 MOV OS. DI 

577 MOV BX. 24H 

578 HOV WORD PTR [BX),OFfSET 011 J SET UP KB INTERRUPT 

57. BX'NC 
580 INC BX 

581 I'1OY (8XI.CS 

582 CALL KBD_RESET ; READ IN KB RESET CODE TO Bl 

583 CMP Bl,065H I IS THIS MANUF"'CTURIt-aG TEST 2? 
584 JNZ C25 I JUMP IF NOT HAN. TEST 

585 tIOV DL,255 I READ IN TEST PROGR ...M 

586 C22: 

587 CALL SP_TEST 

588 HOV AL.Sl 

58' STOSS 
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LINE SOURCE 

590 DEC DL 

591 JNZ CZ2 ; JlR1P IF NOT DONE YET 
59. 1NT lEH I SET INTERRUPT TYPE 62 ADDRESS F8H 

593 C25: 

59. 

595 j----- SET UP THE BIOS INTERRUPT VECTORS TO TEMP INTERRUPT 

596 

597 MOV tX,32 FILL A.LL 32 INTERRUPTS 

59. 	 SUB DI,OI ; FIRST INTERRUPT LOCATOIN 

." 
03: 


MOV AX,OFFSET Dll , MOVE AD DR OF INTR PROC TO TBL 

5" 

.01 	 STOSW 

.,2 	 MOV AX.CS ; GET ADDR OF INTR PROC SEG 

STOSW.".,4 	 LOOP D3 ; VECTBlO 
.,5 
606 ;----- SET UP OlllER INTERRUPTS AS NECESSARY 
.,7 .,. MOV NHI_PTR.OFFSET NMI_INT I NMI INTERRUPT 

609 Hov INTS_PTR.OFFSET PRINT_SCREEN I PRINT SCREEN 

610 MOV 8ASIC_PTR+2.0F600H ; SEGMENT FOR CASSETTE BASIC 

611 

612 ,---------------------- -- --------------------------------------- 

613 82S'il INTERRUPT CONTROLLER TEST 

614 ; DESCRIPTION 

615 REAOIWRITE THE INTERRUPT MASK REGISTER fIHRJ WITH ALL 

616 ONES AND ZEROES. ENABLE SYSTEM INTERRUPTS. MASK DEVICE ! 

617 INTERRUPTS OF F. CHECK FOR HOT INTERRUPTS (~EXPECTED). : 

618 i ---------.------------ ----------------------------------------- 

619 

620 1----- TEST THE IMR REGISTER 

621 

622 	 NOV OX.0021H POIHT INTR. CHIP ADCR 21 

MOV AL.o I SET IMR TO ZERO 

624 OUT DX.AL 

625 IN AL,DX I READ INR 

." 

.2. 0' AL,Al IMR = O? 

.27 JNZ 06 ; GO TO ERR ROUTINE IF NOT 0 

628 HOV Al.OFFH I DISABLE DEVICE INTERRUPTS.., OUT DX.Al ; WRITE TO IHR 

." 

IN Al.DX i READ IHR
." 

ADD Al,l ; ALL It1R BIT ON?

." JNZ 06 ; NO - GO TO ERR ROUTINE

." 
634 ;----- CHECK FOR HOT INTERRUPTS 

635 

636 1----- INTERRUPTS ARE MASKED OFF. CHECK THAT NO INTERRUPTS OCClII. 

637 

638 XOR AH,AH j CLEAR AH REG 

639 sn ; ENABLE EXTERNAL INTERRUPTS 

64. SUB CX.CX ; WAIT 1 SEC FOR ANY INTRS THAT 


641 04: 


64' LOOP 04 ; MIGHT OCClII! 


643 05: 


64_ LOOP 05 


645 OR AH.AH I DID ANY INTERRUPTS OCCUR? 


646 JZ 07 NO - GO TO NEXT TEST 


647 D6: 


NOV DX.lOIH ; BEEP SPEAKER IF ERROR 

649 CALL ERR_BEEP i GO TO BEEP SUBROUTINE 

650 eLI 
.51 HLT J HALT THE SYSTEM 

.52 

6'. 

j-----------------------------------------------
653 8253 TIMER CHECKOUT 

654 I DESCRIPTION 

655 VERIFY THAT THE SYSTEM TIMER (0) 

656 DOESN'T COUNT TOO FAST OR TOO SLOW • 

• 57 ; -----------------------------------------------

. 65. 07: 

'59 MOV Al.OFEH i MASK ALL INTRS EXCEPT lVl 0 

,bI
., OUT aX.Al I WRITE TIlE 825'il IMR 

HOV Al.OOOIOOOOB i SEl TIM O. LS8, MODE O. BINARY 

66. OUT TIM.CH.U ; WRITE TIMER CONTROL MODE REG 

663 HOV CX,16H ; SET PGM lOOP tNT 

664 HOV Al,CL I SET TIMER 0 CNT REG 

66S OUT TIMERO.AL i WRITE TIMER 0 CNT REG 

LOC OBJ 

E210 


E21E 


E220 


E222 


E224 


E225 


E226 

E228 

E22A 

E22C 

E220 

E22F 

E22F 

E231 

E231 

E233 

E235 

E237 

EIFl FECA 

EIF3 75F6 

EIF5 C03E 

EIF7 

EIF7 892000 

EIFA 2BFF 

EIFC 

EIFe BS47FF 

EIFF .I.e 
E200 seea 
E202 AB 

E203 ElF7 

E205 C7060800C3E2 

f20B C70b1400S4FF 

E211 C706620000Fb 

E23A 

E230 

E23E 

E23F 

E23F 

E241 

E242 

E244 

E246 

E249 

E248 

E217 BA2l0D 

E21A BODO 

EZlt EE 

E237 BAOIOI 

E69203 

FA 

F4 

80FE 

EE 

BOlO 

E643 

891600 

8AC1 

E640 

EC 

OACO 

7515 

BOFf 

EE 

EC 

0401 

7500 

32E4 

FB 

28C9 

E2FE 

E2FE 

OAE4 

7406 
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••• 
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••• 
••• 

••• 
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LOC OBJ LINE SOURCE 

E240 08: 


E240 F6C4FF ••7 TEST AH,OFFH ; DID TIMER 0 INTERRUPT OCCUR? 


E250 7504 D. ; YES • CHECK TIMER OP FOR SLOW TIME 


••• 
J"Z 

E252 E2F9 LOOP I WAIT FOR UITR FOR SPECIFIED TIMED' 
E254 EBEI .70 JMP D. I TIMER 0 INTR DION' T OCCUR - ERR 

E256 .71 D9: 
E256 B112 .7' ItDV CL,16 I SET PGM lOOP tNT 

E258 BOFF .73 MDV Al,OFFH I WRITE TIMER 0 CNT REG ~ E2SA £640 .74 OUT TlHERO,AL 

Else 88FEOO .7. HOY AX.OFEH 


EZSF EE .7. OUT DX,AL 

E260 .77 010: 

E260 F6C4FF .7. TEST AH,OFFH I DID TIHfR 0 INTERRUPT ocelll(? 

E263 7502 .7. J"Z D. ; YES - TIMER CHTING TOO FAST, ERR 


E265 E2F9 ••0 lOOP DIO ; WAIT FOR INTR FOR SPECIFIED TIME


.".., j----- ESTABLISH BIOS SUBROUTINE CAll INTERRUPT VECTORS 

.83 

E267 IE .84 PUSH DS J SAYE POINTER TO DATA AREA 

£266 8F4000 .8' I1DV DI,OFFSET VIDEO_INT I SETUP ADDA TO INTR AREA 

E268 DE PUSH CS 
E26C 1F ••7 pop DS J SETUP ADOR OF VECTOR TABLE 

E26D 8E03FF90 I1DV SI,OFFSET VECTOR_TABLE+16 I START WITH VIDEO ElmIY 

E271 MIDOO .8. HOY CX.16 .... ., ;----- SETUP TIMER 0 TO MODE 3... 
E274 BOFF MOV AL,OFFH I DISABLE ALL DEVICE INTERRUPTS... 
E276 EE ••4 OUT DX,AL 

E277 6036 ••s MOV AL,36H ; SEL TUI O.LSB.MSB,MDDE 3 

E279 E643 OUT TIMER+3.AL I WRITE TIMER MODE REG 

E27B BODO ••7 MDV AL,O 

E27D E640 OUT TIMER ,AL I WRITE LSB TO TIMER 0 REG 

E27F E1A: 

E27F AS 700 I1DVSW I HOVE VECTOR TABLE TO RAM 

E280 47 701 INC DI I I10VE PAST SEGMENT POINTER 

E281 47 702 INC DI 

E282 E2F6 703 LOOP EIA 
~ E284 E640 704 OUT TIMER,Al I WRITE "58 TO TIMER 0 REG 

E286 IF 70S POP DS j RECOVER DATA SEG POINTER 


70. 


707 ;----- SETUP TIMER 0 TO BLINK LEO IF MANUFACTURING TEST MODE 


70. 

E287 E8B903 709 CALL KBD_RESET I SEND SOFTWARE RESET TO KEYBRD 

ElSA 80FBAA 710 eMP BL,OAAH I SCAN CODE 'AA' RETURNED? 

E28D 741E 711 JE E. I YES - CONTINUE (NON MFS MODE) 

E28F BOlC 712 HOV AL,3CH I EN, 1<80. SET KBD CLK LINE LOW 

£291 E661 7" OUT POIH_B,AL I WRITE 8255 PORT B 

E293 90 714 HOP 

E294 90 715 HOP 

E295 E460 71. IH AL.PORT_A I WAS A BIT CLOCI<ED IN? 
E297 24FF 717 AND AL,OFFH 

E299 750E 718 J"Z E2 I YES - CONTINUE (NOH MFG I1OOE) 

E298 FE061204 719 INC DATA_AREAl OFFSET HFG_TST J ; ELSE SET SW FOR MFG TEST !'lODE 

E29F C10620006D£6 720 HOV INT_ADDR,OFFSET BLI*-INT J SETUP TIMER INTR TO BLINK LED 

f2A5 BOFE 721 MDV AL,OFEH ; ENABLE TIMER INTERRUPT 

EU7 E621 722 OUT INTAOl,AL 

E2A9 723 E2: 1 JI.kIPER_NOT _IN: 

E2U BOce 7'4 MDV AL,OCCH ; RESET THE KEYBOARD 

ElAB E661 725 OUT PORT_B,AL 

7'. 

7'7 ;-------------------------------------------------------
7'8 INITIALIZE ANO START CRT CONTROLLER (6845) 


729 TEST VIDEO READ/WRITE STORAGE. 


730 ; DESCRIPTION 


731 RESET THE VIDEO ENABLE SIGNAL. 


73' SElECT ALPHANUMERIC MOOE, 40 'If ZS, B & W. 


733 READ/WRITE DATA PATTERNS TO STG. CHECK STG 


~ 734 ADDRESSABlLITY. 

73' 1----------- - ----- - - -------------------------- - - - - --- - - - 

E'AD 73. E6: 

ElAD E460 737 IN AL,PORT_A 1 READ SENSE SWITCHES 

EUF 8400 738 I1DV AH.D 

E2Bl A31004 73. HOV DATA_WOROIOFFSET EQUIP]LAGJ ,AX I STORE SENSE SW INFO 

E264 740 E6A: 

E2B4 2430 741 AND AL,30H I ISOLATE VIDEO SWS 

E266 7529 74' J"Z E7 I VIDEO SWS SET TO 01 
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LOC OBJ LINE SOURCE 

ElBa C706400053FF 743 "OV VIDEO_1NT ,OFFSET Dut1I1Y_RETURN 
ElBE E9.6.200 744 J"P E18_1 ; SKIP VIDEO TESTS FOR BURN-IN 

74S 
E2C3 746 ORO OE2C3H 

E2C3 747 tI1I_INT ~OC NEAR 

E2C3 50 748 PUSH AX ; SAVE ORIG CONTEHTS OF AX 
E2C4 E462 7'9 IN Al,PORT_C 
E2(6 A8CO 750 TEST AL.OCOH ; PARITY CHECK? 
f2ea 7415 751 JZ 014 I NO. EXIT FROM ROUTINE 
f2eA BEDAFF90 752 MOV SI.OFFSET 01 ; ADDR OF ERROR MSG 
E2CE .6.840 753 TEST AL.40H I 110 PARITY CHECK 
f2DO 7504 7S. JNZ 013 j DISPLAY ERROR MSG 
E202 BE23FF90 755 MOV SI.OFFSET 02 ; MUST BE PLANAR 

E2D6 756 013: 

f206 2BCO 757 SUB AX,AX I INIT AND SET MODE FOR VIDEO 
f208 COlO 758 INT IOH ; CALL VIDEO.IO PROCEDURE 
f20A E8DD03 759 CALL P_MSG ; PRINT ERROR MSG 
f200 FA 760 ClI 
fZOE F4 761 HlT ; HALT SYSTEM 
E2DF 76' 
E20F 58 763 pop AX I RESTORE ORIG CONTENTS OF AX 
E2EO CF 76' IRET 

765 NMI_INT ENOP 

ElEi 766 £1: I TEST_VIDEO: 
E2El 3e30 767 C"P AL.30H ; B/W CARD ATTACHED? 
E2E3 7408 768 JE E8 ; YES - SET MODE FDR BIN CARD 
E2E5 FEC4 769 INC AH i SET COLOR HOOE FOR COLOR CD 
E2f7 3e20 770 C"P AL.20H ; 80X25 MODE SE LECTED? 
E2E9 '7502 771 JHE E8 ; NO - SET MODE FOR 40X25 
f2EB 8403 77' MOV AH.3 ; SET MODE FOR 80X25 
fHO 773 E8: 

fZED 66EO 774 XCHG AH ,AL ; SET.MODE 
E2EF 50 775 PUSH AX ; SAVE VIDEO MODE ON STACK 
E2FO 2.6.E4 776 SUB AH,AH ; INITIALIZE TO ALPHANUMERIC I1D 
E2F2 COlO 777 INT 10H I CALL VIDEO.lO 
E2F4 58 778 POP AX I RESTORE VIDEO SENSE SWS IN AH 
E2F5 50 779 PUSH AX I RESAVE VALUE 
E2F6 8e0080 780 MOV BX,OBOOOH I BEG VIDEO RAM ADOR BIW CO 
E2F9 8AB803 781 MOV DX,3B8H ; HODE REG FOR BIW 
E2FC B90010 782 MOV CX,4096 I RAM BYTE CNT FOR BIW CO 
E2FF BOOI 783 HOV AL,I ; SET MODE FOR Bioi CARD 
nOl 80FC30 784 CMP AH,30H I BIW VIDEO CARD ATTACHED? 

E304 7408 785 JE E9 J YES - GO TEST VIDEO STG 

n06 B7B8 786 HOV BH,OB8H i BEG VIDEO RAM ADDR COLOR CD 

E30a 8208 787 MOV DL,OD8H ; MODE REG FOR COLOR CD 

f30A 8540 788 MOY CH,40H 1 RAM BYTE CNT FOR COLOR CD 
DOC FEte 789 DEC AL i SET MODE, TO 0 FOR COLOR CD 

nOE 79. E9: ; TEST_VIDEO_STGL 

DOE EE 791 OOT DX,AL ; DISABLE VIDEO FOR COLOR CD 

E30F BIFD3412 '" C"P ep,1234H POD INITIATED BY KBD RESET? 

n13 8EC3 793 I10V ES,ex POINT ES TO VIDEO RAM STG 

DIS 7407 794 JE EIO YES - SKIP YIDEO RAM TEST 

nl7 8EOB 795 MOV Ds.ex I POINT os TO VIDEO RAM 5TG 

796 ASSUME OS:NOTHING,ES:NOTHING 

E319 E8FFFC 797 CALL 5TGTST.CNT I 60 n:ST VIDEO RIW STG 

Dit 7532 798 JNE E17 ; RIN STG FAILURE - BEEP SPI( 

799 1---------------------------------------------------------------

800 1 SETUP VIDEO DATA ON SCREEN FOR VIDEO LINE TEST. 

801 ; DESCRIPTION 

802 ENABLE YIDEO SIGNAL AND SET HODE. 

803 DISPLAY A HORIZONTAL BAR ON SCREEN. 

804 1------ - ------------------- ----------- - ------- - -------------

DIE 805 EIO: 

E31E 58 806 POP AX ; GET VIDEO SENSE SWS I AH J 

E31F 50 807 PUSH AX ; SAVE IT 

E320 B400 808 MOV "H,D i ENABLE VIOEO AND SET MODE 

E322 COlO e09 INT iOH ; VIDEO 

E324 B82070 elo MOV AX. 7020H I WRT BLANKS IN REVERSE VIDEO 

E327 2BFF 811 SUB 01.01 i SETUP STARTING LaC 

E329 892600 812 MOV CK.40 ; NO. OF BLANKS TO DISPLAY 

E32C F3 813 REP STOSW I WRITE VIDEO STORAGE 

E32D AB 

814 1----------------- -------------------------------------

815 CRT INTERFACE LINES TEST 

816 i DESCRIPTION 

817 SENSE ONIOFF TRANSITION OF THE VIDEO ENABLE 
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LOC OBJ LINE SOURCE 

818 AND HQRIZOtfTAl SYNC LINES. 

819 ; -- ----- - -----.----------- - --------- - - - ------------

E32E 58 82. POP AX ; GET VIDEO SENSE SW INFO 

E32F 50 821 PUSH AX ; SAVE IT 

EHO 80FC30 822 CMP AH,30H ; SIlo' CARD ATTACHED? 

E333 BABA03 823 MOY DX.03BAH i SETUP ADDR OF BW STATUS PORT 

E336 7402 824 JE Ell ; YES - GO TEST LINES 

EHe B2DA 825 MOV DL,ODAH ; COLOR CARD IS ATTACHED 

E33A 826 Ell: ; LINE_TST: 

E33A 8408 827 MOV AH,8 

E33C 828 

E33C 2BC9 829 SUB cX,ex 

E33E 83. E13: 

E33E EC 831 IN Al.DX ; READ CRT STATUS PORT 

E33F 22C4 832 ANO AL,AH ; CHECK VIDEO/HORZ LINE 

E341 7504 833 JNZ El4 J ITS ON - CHECK IF IT GOES OFF 

E343 E2F9 834 lOOP E13 ; LOOP TILL ON OR TIMEOUT 

E345 E609 835 JMP SHORT E17 i GO PRINT ERROR MSG 

E347 836 E14: 

£347 28C9 837 CX,CX 
£349 838 El5: 
E349 EC 839 IN AL,OX I READ CRT STATUS PORT 

E34A 22C4 84. AND AL.AH J CHECK VIOEO/HORZ LINE 

E!4C 740A 841 JZ £16 ITS ON - CHECK NEXT LINE 
E34E ElF9 842 LOOP E15 lOOP IF OFF TILL IT GOES ON 

ElSO 843 E17: I CRT_ERR 

ElSO BA0201 844 MOV DX,I02H 
E353 f87902 845 CAll ERR_BEEP ; GO BEEP SPEAKER 

E356 fB06 846 JMP SHORT E18 

E358 847 Elb: ; NXT_LINE 

Else B103 
E35A D2ft 

848 

849 

MOV... CL,3 

AH,CL 

I GET NEXT BIT TO CHECK 

E1St 750E 85. JHZ El2 I GO CHECK HORIZONTAL LINE 

ElSE 851 El8: ; DISPLAY_CURSOR: 

E35E 58 852 pop AX i GET VIOEO SENSE SWS (AH) 

nSF 8400 

E361 COlO 

853 

854 

MOV 

INT 

AH,O,.N ; SET MODE AND DISPLAY CURSOR 

; CALL VIDEO 110 PROCEDURE 

855 

E363 856 

Db3 BAooeo 857 MOV OX,OCOOOH 
[366 858 ElBA: 

El66 BEDA 859 MOV DS,DX 
E368 ZBDB 86. ..... BX,BX 

ElbA 8B07 861 MOV AX,(BXJ I GET FIRST 2 LOCATIONS 

E36C 53 862 PUSH BX 
E36D 58 863 pop BX I LET BUS SETTLE 

E36E 3055"A 864 CMP AX.OAA55H I PRESENT? 
E371 7505 865 JNZ E18B ; NO? GO LOOK FOR OTHER MODULES 

£373 f80E03 866 CAll ROM_CHECK J GO SCAN HOOULE 
E376 £804 867 JMP SHORT E18C 
E378 868 E18B: 

E378 81C28000 869 ADD OX,0080H I POINT TO NEXT 2K BLOCK 

E!7C 87. EI8C: 

E37C 81FAOOC8 871 eMP DX,oe800H ; TOP OF VIDEO ROf1 AREA YET? 

E380 7C£4 872 Jl El8A I GO SCAN FOR ANOTHER tIOOULE 

873 1----------------------------------------------------------
874 ; EXPANSION 110 BOX TEST 

875 CHECK TO SEE IF EXPANSION BOX PRESENT - IF INSTALLED, 

876 TEST DATA ANO AOORESS BUSES TO 110 BOX. 

877 ; ERROR=' 1801 , 

878 ; ----------- - - - - ----- - - - - --- - - - ---------------- - -  -- - ___ _ 

879 

880 j----- DETERMINE IF BOX IS PRESENT 

881 
[382 882 ; (CARD WAS ENABLED EARLIER) 
nBl BAI002 883 MDV OX,02l0H I CONTROL PORT ADDRESS 
E385 B85555 884 NOV AX,5555H I SET DATA PATTERN 

E388 EE 885 ruT DX,AL 

E389 BOOI 886 MOV AL,OlH 
ElSB EC 887 IH AL,OX ; RECOVER DATA 
E3eC 3AC4 888 eMP AL.AH I REPLY? 
ElSE 7534 889 JHE E19 1 NO RESPONSE. GO TO NEXT TEST 
E390 F7DG 89. HOT AX ; MAKE OATA=AAAA 
n92 EE 891 OUT DX,AL 
EJ9l BOOI 8.. MOV AL,OIH 
D9S EC 893 IN AL.DX I RECOYER DATA 
E396 JAC4 894 eMP AL,AH 
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LOC OBJ LINE SOURCE 

E398 752.4. ••5 JHE 	 I NO ANSWER=NEXT TEST ..- El' 

E39A 

E39A 8808 

E39C 8 ... 1402 

E39F 2E8807 

ElA2 EE 

ElA3 90 

ElA.4 EC 

E3AS 3AC7 

ElA7 7514 

ElA9 42 

f3U EC 

f3AB 3AC4 

E3AD 750E 

E3AF 42 

ElBD EC 

£381 3AC4 

US3 7508 

ElBS F700 

£387 3eAA 

ElB9 7409 

E3BB EBOO 

f3BD 

E3BD BEEDFE90 

£3el E8F602 

E3C4 

E3C4 E8771B 

E3C7 AOIOOO 

E3CA 240C 

ncc B404 

nCE F6E4 

E3DO 0410 

E3D2 BBDO 

E304 8B08 

E306 A11500 

E3D9 83FB40 

E3DC 7402 

E3DE 2BCO 

E3EO 

E3EO 03C3 

E3E2 A31300 

E3E5 81FD3412 

E3E9 IE 

E3EA 744F 

£JEC. 880004 

E3EF 891000 

E3F2 

E3F2 3801 

E3F4 7620 

E3F6 BED8 

E3F8 BEC3 

E3FA B3ell0 

E3FO BIC30004 

E401 51 

E402 53 

E403 52 

E404 E811FC 

£407 SA 

••7 1----- CHECK ADIJRESS AND DATA BUS 

EXPl: 

HOV BX,AX 

.01 MOV DX,0214H I LOAD DATA REG ADDRESS 

HOV CS:(SXJ,Al J WRITE ADDRESS FOOOO+8X." 
.03 OUT DX.AL ; WRITE DATA 

'0. HOP 

.05 IN AL,DX ; READ DATA 

'06 CHP AL,BH 

'07 JHE EXP_ERR 
.0. IHe OX ; DX=215H IADDR. HI REG) 

.0. IH Al,DX 

'10 CHP AL.AH J COMPARE TO HI ADDRESS 

.11 JHE EXP_ERR 

• 12 !HC OX I DX-2iI!JH (ADOR . LOW REG) 

'13 IH AL,DX 

"4 CHP AL,AH I AOCR. lOW OK? 
.15 JHE EXP_ERR 

HOT AX I INVERT AX 

.17 CHP AL.OAAH ; BACK TO STARTING VALUE IAAAAI YET 

.,.,. JE El' I GO ON TO NEXT TEST IF SO.,. JHP EXPI ; LOOP BACK THROUGH WITH DATA OF 5555... EXP_ERR: 

.21 HOY SI. OFFSET F3B 

CAll P_HSG 

'23 1--------- - - --- - -- - - - - - - - - - - - ------------ - ---------------------- 

"4 , ADDITIONAL REAO/WRITE STORAGE TEST 

••5 ; DESCRIPTION 

~lTE/READ DATA. PATTERNS TO ANY READ/WRITE STORAGE 

••7 AFTER TItE BASIC 16K. STORAGE ADDRESSABILITY IS CHECKED. 

92. ;---------------------------------------------------------------... ASSUME DS:OATA 

." 
E19:'30 

93' ; ----- DETERMINE RAM SIZE ON PLANAR BOARD 

.n 
93. CAll DDS 

.35 HOV AL,8YTE PTR EQUIP_FlAG I GET SENSE SWS INFO 

936 ANO AL.OCH I ISOLATE RAM SIZE SWS 

.37 	 HOV AH.4 

.,8 HUL AH 

93' ADD AL,I6 I ADD BASIC 16K

.4. HOY OX.AX ; SAVE PLANAR RAM SIZE IN OX 

94' HOY BX.AX I AI'IJ IN BX 

94. 

1----- DETERMINE 10 CHANNel RAM SIZE'43... 
945 	 HOV AX.IO_RAM_SIZE I SET 10 CHA~El RAM SIZE 

CHP B><,40H I PLANAR RAM SIZE = 64K?..
947 	 JE <2. ; YES - ADD 10 CHN RAM SIZE 

94. 	 SUI AX,AX I NO - DON'T ADD ANY 10 RAM 

94. E20; ; ADD_la_SIZE: 

.5. AOD AX,BX ; SUI't TOTAL RAM SIZE 

'51 HOV MEMORY_SIZE .AX ; SETUP MEHDRY SIZE PARM 

.5. CHP BP,1234H ; POD INITIATED BY KBD RESET!' 

'53 PUSH OS ; SAVE DATA SEGMENT 

.54 JE TSTl2 ; YES - SKIP MEMORY TEST 

.55 

.56 1----- TEST ANY OTHER READ/WRITE STORAGE AVAILABLE 

.57 

.58 HOV ex.400H 

'5' HOV CX.16 

E21 : 

.61 CHP OX.CX ; ANY MORE STG TO BE TESTED? 

.6' JBE <23 ; NO - GO TO NEXT TEST 

.63 MOV DS.ex ; SETUP STG ADDR IN OS ANO ES 

.64 MOV ES.8X 

.65 ADO CX.16 I INCI\EHENT STG BYTE COUNTER 

.66 ADD 8X.400H ; SET POINTER TO NEXT 16K 8lK 

967 PUSH cx I SAVE REGS 

'6' 

._. PUSH ax 
96. PUSH OX 

.70 CALL STGTST I GO TEST A 16K BLK OF STG 
pop DX'71 
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LOC OBJ LINE SOURCE 

£408 58 .72 POP BX ; RESTORE REGS 

£409 59 .73 POP ex 
E40A 74f6 '74 J CHECK I F MOP E STG TO TESTJ' "1 

.75 

976 J----- PRINT FAILING ADDRESS A"" XQR'ED PATTERN IF DATA COt1PAr.!E EIHIOR 

'77 
E40e BCDA .78 MOV OX.OS ; CONVERT FAILING HIGH-ORDER 

E40E 8Afa HOV CH.AL i SAVE FAILING BIT PATTERN'7' 
E410 aAC6 980 HOV AL.DH I GET FAILING ADDR 

E412 E61002 '81 CALL XPC_BYTE ; CONVERT AND PRINT CODE 

£415 8ACS 'B2 HOV AL.CH i GET FAILING BIT PATTERN 

f417 E80B02 .B3 CALL XPC_BYTE ; CONVERT AND PRINT CODE 

f41A BE67FA90 HOV SI.OFfSET El ; SETUP ADDRESS OF ERROR HSG'B' 
E41E E89902 9BS CALL P_HSG ; PRINT ERROR HSG 

E421 E22:'8' 
E421 EB18 '87 JMP SHORT TST12 ; GO TO NEXT TEST 

E423 'BB E23: j STG_ TEST _DOHE 

E423 IF POP OS I POINT as TO DATA SEGMENT'B. 
E424 IE PUSH OS'90 
E425 66161500 '91 HOV OX,IO_RAM_SIZE i GET 10 CHAHNE L RAM SIZE 

E429 OB02 992 OR DX,OX i SET flAG RESULT 

E42B 740E 993 JZ TSTl2 i NO 10 RAM. GO TO NEXT TEST 

E420 890000 .94 MOV CX,O 

E430 81FB0010 995 CMP ex, 1 (lOOH i HAS 10 RAM' BEEN TESTED 

E434 7705 .96 JA TSTl2 I YES - GO TO NEXT TEST 

£436 BBOOI0 .97 HOV ex.l OOOH I SETUP BEG LOC FOR 10 RAM 

E439 EBB7 99B JMP i GO TEST 10 CHANNEL RAH"1 
99. ,---------------~--~----- -------------------------------

1000 KEYBOARD TEST 

1001 ; DESCRIPTION 

1002 RESET THE KEYBOARD AND CHECK THAT SCAN CODE 

1003 'AA' IS RETURNED TO THE cpu. CHECK FOR STUCK 

1004 KEYS. 
1005 ; -------------------____________________________________ _ 

1006 ASSUME OS:DATA 
E438 1007 TSTl2: 

E438 1 F 100& POP 
E43C 603E120001 1009 eMP ; MANUFACTURING TEST MODE? 
E441 742" 1010 F7 I YES - SKIP KEYBOARD TESTJ' 
E443 E6FOOl lOll I ISSUE SOFTWARE RESET TO KEYBRD 
E446 E31E 1012 JCXZ F6 I PRINT ERR MSG IF NO INTERRUPT 
E448 B040 1013 MOV AL,40H i ENABLE KEYBOARD 
E44A E661 1014 OUT PORT_B.AL 
E44C BOFBAA 1015 CMP Bl.OAAH I SCAN CODE AS EXPECTED? 
E44F 7515 1016 JNE F6 , NO - DISPlAY ERROR HSG 

1017 

1018 i----- CHECK FOR STUCK KEYS 
1019 

f451 Boee 1020 I10V AL,OCCH I CLR KBD, SET CLK LIHE HIGH 
f453 E661 1021 OUT PORT_B.Al 

E4SS B04e 1022 MOV AL,4tH I ENABLE KBD ,eLK IN NEXT BYTE 
f457 E661 102] OUT PORT_B.Al 
£459 28C9 1024 SUB CX,CX 
E458 1025 F5: I KBD_WAIT 
E458 E2FE 1026 lOOP F5 ; DELAY fOR A WHILE 
E450 £460 1027 IN AL.KBD_IH I CHECK fOR STUCK KEYS 
f45F 3eoo 1028 CHP AL,a ; SCAN CODE = O? 
E461 740.1 1029 JE F7 I YES - CONTINUE TESTING 
E463 E88F01 1030 CALL XPC_BYTE ; CONVERT At«) PRINT 
E466 BEHFF90 1031 F6: MOV SI.OFFSET F1 I GET HSG ADDR 
E46A E64002 1032 CALL P_HSG ; PRINT HSG ON SCREEN 

1033 

1034 j----- SETUP INTERRUPT VECTOR TABLE 

1035 

£460 1036 F7: 
E460 ZBca 1037 SUB AX,AX 
E46F 8EtO 1038 MOV ES.AX 
f471 890800 MOV I VECTOR1039 CX,8 GET CNT 
E474 IE 1040 PUSH Os ; SAVE DATA SEGt'lENT 
£475 DE 1041 PUSH eS i SETUP OS SEG REG 
E476 IF 1042 POP OS 
E477 BEFlFE90 1043 MOV SI.OFFSET VECTOR_TABLE 
E478 8F2:000 1044 I10V Dr .OFFSET INT_PTR 
£47£ 1045 F7A: 
E47E AS 1046 MOVSW 
f47F 47 1047 INC 01 I SKIP OVER SEGt1ENT 
E460 47 1048 INC DX 
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LOC OBJ LINE SOURCE 

£481 E2FB 

E483 

E463 IF 

E484 IE 

E485 8040 

E487 E66l 

E489 BOFF 

E488 f621 

E480 B086 

E48F E643 

E491 880304 

E494 E642 

E496 8"'C4 

E496 E642 

E49" E462 

E49C 2410 

E49E A26800 

E4"1 E80514 

E4"4 E60214 

E4"7 noe 
E4A9 81FB4005 

E4AD 1306 

E4AF 81FBI004 

E483 7307 

E485 

E485 BE39FF90 

E489 E8FEOl 

E49C 

E4BC BAooe8 

E4BF 

E4Bf 8ED" 

E4Cl ZBDB 

E4C3 8B07 

E4CS 3DS5AA 

E4(8 7505 

E4CA f6B701 

E4CO E804 

E4CF 

E4CF 81C28000 

E403 

E403 81FAOOF6 

E407 7e£6 

[409 E80190 

E4DC 

E4DC 

E4DC ZBDB 

E4DE 8EOA 

E4EO E86907 

1049 lOOP F7A 

1050 ; -------------------------------------------------------

1051 CASSETTE DATA WRAP TEST 

1052 I DESCRIPTION 

1053 ~N CASSETTE HOTOR OFF. WRITE A BIT OUT TO THE 

1054 CASSETTE DATA BUS. VERIFY THAT CASSETTE DATA 

1055 REAO IS WITHIN A VALID RANGE. 

1056 1-------------------------------------------------------
1057 

1058 j----- Tt.IRN THE CASSETTE MOTOR OFF 

1059 

1060 TSTl3: 

1061 pop OS 

1062 PUSH OS 

1063 MOV AL,04DH 1 SET TIMER 2 SPK OUT, AND CASST 

1064 OUT PORT_B,AL lOUT BITS ON, CASSETTE MOT OFF 

1065 

1066 ; ----- WRITE A BIT 

1067 

1068 MOV AL,OFFH I DISABLE TIMER INTERRUPTS 

1069 OUT INTAOl,AL 

1070 MOV AL,OB6H 1 SEL TIM 2, LSB, MSB, HO 3 

1071 OUT TIMER+3,AL ; WRITE 6253 CHOIl10DE REG 

1072 MOV AX,I23s ; SET TIMER 2 CNT FOR 1000 USEC 

Ion OUT TIMER+2,AL ; WRITE TIMER 2 COUNTER REG 

1074 MOV AL,AH ; WRITE MSB 

1075 OUT TIMER+2,AL 

1076 

1077 ;----- READ CASSETTE INPUT 
1076 

1079 IH AL,PORT_C I READ VALUE OF CASS IN BIT 

1060 AND AL,lOH j ISOLATE FROM OTHER BITS 

1081 MOV LAST_VAL,AL 

1082 CALL READ_HALF_BIT 

1083 CALL READ_HALF_BIT 

1084 JCXZ Fe 

1085 CMP BX ,MAX_PERIOD 

1086 JHC F8 

1087 CMP BX,MIN_PERIOD 

1088 JHe ROM_SCAN I GO TO NEXT TEST IF OK 

108Q F8: I CAS_ERR 

1090 MOV SI,OFFSET F2 ; CASSETTE WRAP FAILED 

1091 CALL P_MSG ; GO PRINT ERROR MSG 

1092 1-----------------------------------------------------------------------
1093 CHECK FOR OPTIONAL ROM FROM ceOOO->F4000 IN 2K INCREMENTS 


1094 fA VALID MODULE HAS 'S5U' IN THE FIRST 2 LOCATIONS, LENGTH 


1095 INDICATOR (LENGTH/512) IN THE 3RD LOCATION AND TESTIINIT. 


1096 CODE STARTING IN THE 4TH LOCATION.) 


1097 ;----------------------------------------------------------------------- 

1096 ROM_SCAN: 


1099 NOV OX,OC800H 1 SET BEGINNING ADDRESS 


1100 ROM_SCAN_1 : 


1101 MOV DS,DX 


1102 SUB BX,BX I SET BX=OOOO 


1103 MOV AX,(BXI ; GET 1ST WORD FROM MODULE 


1104 CMP AX,OAA55H I = TO 10 WORD? 


1105 JHZ NEXT_ROM I PROCEED TO NEXT RON IF NOT 


1106 CALL ROM_CHECK ; GO DO CHECKSUM AND CALL 


1107 JMP SHORT ARE_WE_DONE ; CHECK FOR EtIl OF ROH SPACE 


1108 NEXT_RON: 


1109 ADO DX,0060H I POINT TO NEXT 2K ADDRESS 


1110 ARE_WE_DONE: 


1111 CMP DX,OF600H ; AT F6000 YEn 


1112 Jl RDH_SCAN_I I GO CHECK ANOTHER ADD. IF NOT 


1113 JMP BASE_RDM_CHK ; GO CHECK BASIC ROM 


1114 ;----------------------------------------------- 

1115 ROS CHECKSUM II 


1116 ; DESCRIPTION 


1117 A CHECKSUM IS DONE FOR THE 4 ROS 


1116 MODULES CONTAINING BASIC CODE 


1119 ;----------------------------------------------- 

1120: 

1121 E4: 

1122 SUB BX,BX I SETUP STARTING ROS AooR 

1123 MOV DS,OX 

1124 CALL ROS_CHECKSUI'1 I CHECK ROS 
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LOC OBJ LINE SOURCE 

f4D 7403 ll25 JE E5 i CONTINJE IF OK 
E4E5 £82103 1126 I POST ERROR 

£4E8 1127 E5: 

£4E8 80C602 112:6 ADD OH.02H • POINT TO NEXT 8K I10CDULE 
E4EB 80FEFE 1129 CMP DH.OFEH 

E4EE 75EC 1130 JHZ E. J YES - CONTIJ.lJE 

E4FO IF 1131 pop OS ; RECOVER DATA SEG PTR 

1132 ; ---------------------------------------------------------- -----------
ll:n DISKETTE ATTACHMENT TEST 

1134 ; DESCRIPTION 

1135 CHECK IF IPl DISKETTE DRIVE IS ATTACHED TO SYSTEM. IF ATTACHED. 

1136 VERIFY STATUS OF NEC FDC AFTER A RESET. ISSUE A RECAl AND SEEK 

1137 ctID TO FOC AND CHECK STATUS. COMPLETE SYSTEM INITIALIZATION 

1138 THEN PASS CONTROL TO THE BOOT LOADER PROGRAM. 

1139 1  - --------------------------------- ---------- - -------------- -------
E4F! 1140 F9: 

E4Ft AOI000 1141 MOV AL.BYTE PTR EQUIP_FLAG I GET SENSE SWS INFO 

E4F4 A601 1142 TEST AL.OIH I IPL DISKETTE DRIVE ATICH? 

E4F6 750A 1143 JNZ FlO I NO -SKIP THIS TEST 

E4F8 803£120001 1144 CMP MFG_TST.l ; MANUFACTURING TEST MODE? 

E4FO 7530 1145 JNE FlSA ; NO - GO TO BOOT LOADER 
E4FF E959FB 1146 JMP START I YES - lOOP POWER-ON-DlAGS 

£502 1147 flO: 
E502 E421 1148 IN AL.INTAOI J DIS~TEST 
E504 24BF 1149 ANIl AL.OBFH I ENABLE DISKETTE INTERRUPTS 

£506 £621 U50 OUT INTA01,AL 

E50e 8400 1151 MOV AH.O 1 RESET NEC FDC 
ESOA 8A04 1152 MOV DL,AH I (POINT TO DISKETTE) 

ESOC con 1153 IHT 13" ; VERIFY STATUS AFTER RESET 

E50E 7221 1154 JC Fl3 
1155 

1156 ;----- TURN DRIVE 0 MOTOR ON 

1157 

£510 BAF203 1158 HOII DX,03F2H ; GET AOOR OF FOC CARD 

E513 52 1159 PUSH DX I SAVE IT 

£514 BOle 1160 MOV AL,lCH ; TURN MOTOR ON, EN DMA/INT 

£516 EE 1161 OUT DX.Al I WRITE FDC CONTROL REG 
E517 2BC9 1162 sue CX,CX 

£519 1163 F11: 

£519 E2FE 1164 LOOP Fll I WAIT FOR 1 SECOH!) 

£518 1165 F12: 

£51B E2FE 1166 LOOP F12 

£510 3302 1167 XOR DX.DX ; SE LECT DRIVE 0 

E51F 8501 1168 HOV CHol I SELECT TRACK 1 

£521 66163£00 1169 HOV SEEK_STATUS,Dl 

£525 £85509 1170 CALL SEEK I RECALIBRATE DISKETTE 

£528 7207 1171 JC F13 I GO TO ERR SUBROUTINE IF ERR 

£52A 8522 1172 MOV CH.34 J SELECT TRACK 34 

E52C £84E09 1173 CALL SEEK I SEEK TO TRACK 34 

E52F 7307 1174 JNC F14 I OK. TURN tlDTOR OFF 

£531 1175 F13: I DSK_ERR: 

£531 BEEAFF90 1176 MOV 51. OFFSET F3 ; GET ADDR OF MSG 

£535 £88201 1177 I GO PRINT ERROR t1SG 

117B 
1179 1----- TURN DRIVE 0 MOTOR OFF 

UBO 

£538 1181 F14: J ORO_OFF: 

£518 Booe llB2 HOV AL.OCH I TURN DRIVE 0 HOTOR OFF 

E53A 5A 1183 pop OX I RECOVER FDC CTl ADDRESS 

£538 EE 1184 OUT DX.Al 

1185 

1186 1----- SETUP PRINTER AND RS232 BASE ADDRESSES IF DEVICE ATTACHED 

1187 

E53C 1188 F15A: 

E53C 8£1£00 1189 NOV SI.OFFSET KB_BUFFER 

E53F 8936lADO 1190 MOV BUFFER_HEAD,SI I SETUP KEYBOARD PARAMETERS 

£543 89361COO 1191 HOV BUFFER_TAIL,SI 

£547 89368000 1112 MOV BUFFER_START,51 I DEFAULT TO STAHOARD BUFFER 

£548 83C620 1193 ADD 51,32 I (32 BYTES LONG) 

£54£ 89368200 1194 MOV BUFFER_END.SI 

£552 £421 1195 IN AL,INTAOI 

£554 24FC 1196 ANO Al,OFCH I ENABLE TIMER AHO KBD INTS 

£556 £621 1197 OUT INTA01,At 

E558 8030£690 1198 MOV BP.OFFSET F4 

Esse 28F6 1199 sua 51.51 

ESSE 1200 F16: ; PRT_BASE: 

E55E 2£885600 1201 HOV DX,CS:[BP) I GET PRINTER BASE ADOR 
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LOC OBJ LINE SOURCE 

E562 BOM 1202 MOV AL,OAAH J IoiRITE DATA TO PORT A 
E564 EE 1203 OUT OX.AL 
E565 52 1204 PUSH OX 
E566 EC 1205 IN Al,OX I READ PORT A 
E567 SA 1206 POP OX 
E568 3eAA 1207 CMP AL,OA.AH ; DATA PATTERN SAME 
E56" 7505 1208 JNE F17 I NO - CHECK NEXT PRJ CD 
E56C 895408 1209 MOV PR INTER_BASE [51 ] • OX YES - STORE PRT BASE ADDR 
E56F 46 1210 INC 51 ; INCREMENT TO NEXT WORD 
E570 46 1211 INC 51 
E571 1212 F17: J NO_STORE: 
£571 45 1213 INC BP ; POINT TO NEXT BASE 'u)OR 
E572 4S 1214 INC BP 
E573 81FD43E6 1215 CMP BP,OfFSET F4E I ALL POSSIBLE AODRS CHECKED? 
£577 75E5 1216 JNE Fl. I PRT_BASE 
E579 2BDB 1217 SUB eX,ex I POINTER TO RS232 TABLE 
E57B BAFAOl 1218 MOV DX,3FAH I CHECK IF RS232 CD 1 ATTCH? 
ES7E EC 1219 IN Al,OX 1 READ INTR 10 REG 
E57F "aFe 

E581 7506 

122:0 

1221 

TEST 

JHZ 
"L,OFaH 

Fl. 
E583 C707F803 1222 MOV RS232_BASE[BX J. 3F8H ; SETUP R5232 CD II ADDR 
E587 43 1223 INC ex 
E588 43 1224 INC ex 
E589 IUS F18! 

E589 8602 1226 t10V DH.02H I CHECK IF RS232 CD 2 ATTCH (AT 2FAI 
E588 EC 1227 IN AL.DX ; READ INTERRUPT 10 REG 
E58C A8F8 1228 TEST AL.OF8H 
E58E 7506 1229 JHZ F19 , BASE_END 
ES90 C707F802 1230 MOV RS2:32_8ASEfBX 1.2F8H j SETUP RS232 CO IZ 
E594 43 1231 INC ex 
E595 43 1232 INC BX 

1233 

1234 j----- SET UP EQUIP FLAG TO INDICATE tM1BER OF PRINTERS At-IJ RS232 CARDS 

1235 

£596 1236 Fl9: i BASE_END: 
ES96 8BC6 1237 MOV AX,SI I 51 HAS 2* tM18ER OF RS232 
E598 BI03 1236 MOV Cl.3 , SHIFT COUNT 
ES9A D2C6 1239 000 Al,Cl I ROTATE RIGHT 3 POSITIONS 
ES9C OAC3 1240 00 AL.Bl I OR IN THE PRINTER COUNT 
ES9E A21100 1241 MOV BYTE PTR EGlUIPJLAG+l ,Al I STORE AS SECOND BYTE 
ESAI B201 1242 MOV Dl.OIH ; DX::201 
ESA3 EC 1243 IN Al.OX 
E5A4 A80F 

ESA6 7505 

1244 

12:45 

TEST 

JNZ 

AL,OFH 

"0 I NO_GAME_CARD 
ESA8 800E110010 1246 00 BYTE PR EQUIP_FlAG+l.16 
ESAD 1247 f20: 

1248 

1249 1----- SET DEFAULT TIMEOUT VAlUES FOR PRINTER AND RS232 

1250 

E5AO IE 1251 PUSH D5 
E5AE 07 1252 POP E5 
E5AF BF7800 12S3 MOV DI.OFFSET PRINT_TIM_OUT 

E5B2 B81414 1254 MOV AX,1414H ; PRINTER DEFAULTS ICOUNT::20) 

E585 AB 1255 STOSW 

E586 AB 1256 STOSW 

E5B7 B80101 1257 MOV AX,OIOIH ; RS232 DEFAULTS::Ol 
ESBA AB 1256 STOSW 

E5BB AB 1259 STOSW 

1260 

1261 ;----- ENABLE HHI INTERRUPTS 

1262 

E5BC B080 1263 HOV Al,80H I ENABLE HHI INTERRUPTS 
E58E E6AO 1264 OUT OAOH .AL 

E5CO 603E120001 1265 CMP MFG_TST,1 I MFG MODE? 
E5CS 7406 1266 JE "1 I LOAD_BOaT_STRAP 

E5C7 BAOI00 1267 MOV DX,l 

E5CA E80200 1268 CALL ERR_BEEP ; BEEP 1 SHORT TONE 
12:69 

EseD 1270 F21: I LOAD_BOOT_STRAP: 
EseD CDl9 1271 INT 19H j BOOTSTRAP 

1272 

1273 ,-------------------------------------------------------
1274 

1275 
INITIAL RElIABILITY TEST - SUBROUTINES 

1----- - -----------_____________________________________ 

1276 ASSUME CS:COOE .OS: DATA 
1277 ;-----------------------------------------------------------------------
1278 ; SUBROUTINES FOR POWER ON DIAGNOSTICS 
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LOC OBJ LINE SOURCE 

1279 THIS PROCEDURE WILL ISSUE ONE LONG TONE (3 SECS) Ate) ONE DR 

1280 HORE SHORT TONES (l SEC) TO INDICATE A FAILURE ON THE PLANAR 

1281 J BOARD. A BAD RAM MODULE. OR A PROBLEM WITH THE CRT. 

1282 ) ENTRY PARAMETERS: 

1283 OH ::: HUHBER OF LONG TONES TO BEEP 

1284 J OL = HUMBER OF SHORT TONES TO BEEP 

1285 1-----------------------------------------------------------------------
ESCF 1286 
E5CF 9C 1287 PUSHF J SAVE FLAGS 

~ £500 FA. 1288 ell I DISABLE SYSTEM INTERRUPTS 

ESDI IE 1289 PUSH OS ; SAVE OS REG CONTENTS 

ES02 £86919 1290 CALL DDS 

E505 OAFb 1291 OR OH,DH I ANY LONG ONES TO BEEP 

£507 7418 1292 JZ G3 ; NO, 00 THE SHORT ONES 

£509 1293 Gl: ; LONG.BEEP: 

£5D9 8306 1294 MOV BL,6 J COUNTER FOR BEEPS 

ESOB £62500 1295 CALL BEEP I DO THE BEEP 

ESOE E2FE 1296 G2: LOOP 62 ; DELAY BETWEEN BEEPS 

£5EO FEeE 1297 DEC DH ; ANY MORE TO 00 

E5E2 75F5 1298 JHZ Gl ; DO IT 

£5£4 803£120001 1299 eMP t1FG.TST,1 i MfG TEST MODE? 

£5E9 7506 1300 JHE G3 I YES - CONTINUE BEEPING SPEAKER 

ESEB BOCD 1301 MDV AL,OCDH I STOP BLINKING LEO 

£5EO E661 1302 OUT PORT.B,AL 

E5EF EBES 1303 JMP SHORT GI 

ESFl 1304 G3: 

ESFl 8301 1305 MOV BL.I I COUNTER FOR A SHORT BEEP 

E5F3 £80000 1306 CALL BEEP ; DO THE SoutI) 

E5F6 1307 04' 
E5F6 ElFE 130B LOOP G4 I DELAY BETWEEN BEEPS 

E5F8 FEeA 1309 DEC OL I DONE WITH SHORTS 

ESFA 75F5 1310 JNZ G3 J 00 SOME MORE 

ESFC 1311 65: 

ESFC ElFE 1312 LOOP 65 I LONG DELAY BEFORE RETURN 

ESFE 1313 G6: 

ESFE E2FE 1314 lOOP G6 

£600 If 1315 POP OS I RESTORE ORIG CONTENTS OF os 
£601 9D 1316 POPf ; RESTORE flAGS TO ORIG SETTINGS 

£602 C3 1317 RET ; RETURN TO CALLER 

1318 ENDP 

1319 

1320 1----- ROUTINE TO SOlH) BEEPER 

1321 

£603 1322 BEEP PROC NEAR 

£603 8086 1323 HOY AL,10110110B ; SEL TIM 2.lSB.MSB.BINARY 

£605 £643 1324 OUT TIt1ER+3,AL ; WRITE THE TIMER MODE REG 

£607 B83305 1325 MOV AX,533H ; DIVISOR FOR 1000 HZ 

£60A £642 1326 OUT TIMER+2,AL I WRITE TIMER 2 CNT - lSB 
Eboe 8AC4 1327 MOV AL,AH 

EME £642 132B OUT TlHER+2.AL I WRITE TIMER 2 CNT - HSB 
£610 £461 1329 IH Al.PORT.B I GET CURRENT SETTING OF PORT 

£612 8AEO 1330 MOV I SAVE THAT SETTING 
£614 oe03 1331 OR I TURN SPEAKER ON 
£616 E661 1332 OUT 

£618 28C9 1333 SUB CX,CX I SET CNT TO WAIT 500 "S 
E6lA 1334 G7: 

E6lA E2FE 1335 LOOP 67 I DELAY BEFORE TURNING OFF 

fbiC FEee 1336 DEC BL I DELAY CNT EXPIRED! 
£61£ 75FA 1337 JNZ 67 ; NO - CONTltaJE BEEPING SPK 
£620 8AC4 1338 MOV Al,AH I RECOVER VALUE OF PORT 

£622 E661 1339 OUT PORT.B,AL 

£624 C] 1340 RET ; RETURN TO CALLER 

1341 BEEP ENDP 

1342 
1343 ; ---------_____________________________________ _ 

1344 ; CONVERT ANO PRINT ASCII COOE 

1345 AL MUST CONTAIN NUMBER TO BE CO/'NERTED. : 

1346 AX ANO BX DESTROYED. 

1347 ; -----------------------------------------------

~ £625 1348 XPC.BYTE PROC NEAR 

£62:5 50 1349 PUSH AX J RESAVE FOR lOW NIBBLE DISPLAY 

£62:6 8104 1350 MOV Cl,4 ; SHIFT COUNT 

£628 02E8 1351 SHR Al,Cl I NIBB LE SWAP 

£62A £80300 1352 CAll XlAT.PR J DO THE HIGH NIBBLE DISPLAY 

£620 58 1353 PO. AX I RECOVER THE NIBBLE 

£62£ 240F 1354 AND AL,OFH I ISOLATE TO LOW NIBBLE 

1355 J FALL INTO LOW NIBBLE CONVERSION 
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lOC OBJ 

E630 

E630 0490 

E632 27 

E633 1440 

E635 27 

E636 

E636 B40E 

E638 8700 

E63A COlO 

E63e C3 

f630 

f630 BC03 

Eb3F 7803 

E641 7802 

E643 

E643 

E643 BoDe 

E645 E661 

E647 895629 

E64" 


E64" E2FE 


E64C Boce 

E64E E661 

E650 

E650 B04C 

E652 E661 

E654 BOFD 

E656 E621 

E656 FB 

E659 6400 

f658 2BC9 

E650 

E650 F6C4FF 

f660 7502 


f662 E2F9 


E664 

E664 E460 

E666 8A08 

E668 Boce 

E66A E661 

f66t C3 

E660 

f660 FB 

E66E 50 

E66f E461 

E67l 8AEO 

E673 F60D 

E675 2440 

E677 BOE4BF 

E67" OAC4 

E67e E661 

E67E BOZO 

E680 f620 

E682 58 


Ebe3 CF 


E664 

E684 884000 

E687 BEeo 

LINE SOURCE 

1356 XlAT_PR PROC NEAR ~ CONVERT OO-OF TO ASCII CHARACTER 

1357 ADD AL , 090H ; ADD FIRST cmNERSION FACTOR 

1358 DAA 5 ADJUST FOR NUMERIC AND ALPHA RANGE 

1359 ADC AL.040H ; ADD CONVERSION ANO ADJUST lOW NIBBLE 

1360 DAA ; ADJUST HI NIBBLE TO ASCII RANGE 

1361 

1362 HOV AH.14 ; DISPLAY CHAR. IN AL 

1363 HOY BH.O 

1364 INT 10H 

1365 RET 

1366 PRT_HEX ENDP 

1367 XLAT_PR EHOP 

1368 ENDP 

1369 

1370 '4 LABEL WORD ; PRINTER SOURCE TABLE 

1371 OW 3BCH 

1372 OW 378H 

1373 OW 278H 

1374 '4E LABEL WORD 

1375 

1376 ; --------------------.----------------.--------------  -----  ------------ 
1377 nus PROCEDURE WIll SEND A SOFTWARE RESET TO THE KEYBOARD. 

1378 SCAN CODE 'AA' SHOULD BE RETURNED TO THE CPU. 

1379 J-----------------------~------------------------------------------------

1380 KBD_RESET PROC NEAR 

1381 "OV AL,OCH ; SET KBD ClK LINE LOW 

1382 OUT PORT_B,AL J WRITE 6255 PORT B 

1383 MOV CX,10562 ; HOLD KBD CLK LOW FOR 20 HS 

1384 

1385 LOOP G6 ; LOOP FOR 20 HS 

1386 t10V AL.OCCH ; SET CLK. ENABLE lINES HIGH 

1387 OUT PORT_B,AL 

1388 SP_TEST: J ENTRY FOR MANUFACTURING TEST 2 

138" MaV Al.4CH J SET KBD ClK HIGH. ENABLE LOW 

1390 OUT PORT_B,AL 

1391 "OV Al.OFDH J ENABLE KEYBOARD INTERRUPTS 

1392 OUT INTA01,AL J WRITE 8259 IHR 

1393 sn ~ ENABLE SYSTEM INTERRUPTS 

1394 MOV AH,O I RESET INTERRUPT INDICATOR 

1395 SUB cx.CX J SETUP INTERRUPT TIMEOUT CNT 

1396 69: 

1397 TEST AH. OFFH ; DID A KEYBOARD INTR OCCUR? 

1398 JNZ GIO ; YES - READ SCAN CODE RETURNED 

1399 lOOP G9 J NO - LOOP TILL TIMEOUT 

1400 GI0: 

1401 IN J READ KEYBOARD SCAN CODE 

1402 MaV BL,.U • SAVE SCAN CODE JUST READ 

1403 "OV ; CLEAR KEYBOARD 

1404 OUT 
1405 RET ; RETURN TO CALLER 

1406 KBD_RESET ENDP 

1407 

1408 ; ---  ------  -  -  -  --------------------------  -  -------  ----  - ----------- 

1409 BLINK LED PROCEDURE FOR HFG BURN-IN AND RUN-IN TESTS 

1410 IF LED IS ON, TURN IT OFf. IF Off. TURN ON. 

1411 ; - -  - - - -------------------------------------  - - -------  - ----  - - --------- 

1412 PROC NEAR 

1413 sn 
1414 PUSH AX ; SAVE AX REG CONTENTS 

1415 IN AL,PORT_B ; READ CURRENT VAL Of PORT B 

1416 MOV AH,AL 

1417 NOT AL I FLIP ALL BITS 

1416 AND AL,01000000B I ISOLATE CONTROL BIT 

1419 AND AH,l0l11111B ; MASK OUT Of ORIGINAL VAL 

1420 OR AL,AH ; OR NEW CONTROL BIT IN 

1421 OUT PORT_B.AL 

1422 "OV AL,EOI 

1423 OUT INTAOO,AL 

1424 pop AX ; RESTORE AX REG 

1425 IRET 

1426 BLIHK_INT ENDP 

1427 

1428 ;----- CHECKSUH ANO CALL INIT CODE IN OPTIONAL ROHS 

1429 

1430 ?ROC NEAR 

1431 I10V AX.DATA J SET ES=DATA 

1432 I10V ES,AX 
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E689 2AE4 1433 SUB AH.AH ; ZERO OUT AH 
E688 8.6.4702 1434 MOV Al,[BX+2] ; GET LENGTH INDICATOR 
E68E BI09 1435 MOV Cl,09H ; MULTIPLY BY 512 

E690 03EO 1436 SHe AX,Cl 

E692 88C8 1437 MOV eX.AX ; SET COUNT 

E694 51 1438 PUSH CX 
E095 BI04 1439 MaV Cl,4 

£697 03E8 1440 SHR AX,CL 

E699 0300 1441 ADD DX,AX 5 SET POINTER TO NEXT MODULE 

£698 59 1442 pop CX 
1443 

E69C £88005 1444 CALL ROS_CHECKSU"CCNT J DO CHECKSUM 

E69F 7405 1445 JZ ROM_CHECK_I 

E6Al E86501 1446 CAll ROM_ERR ; PRINT ERROR INFO 

E6A4 EBl3 1447 JHP SHORT ROM_CHECK_END 

E6A6 1448 RON_CHECK_l : 

E6.o..6 52 1449 PUSH OX I SAVE POINTER 

HA7 26C70600010300 1450 MOV ES: ID_RON_INIT, 0003H LOAD OFFSET 

EbAE 268CIE0201 1451 MOV ES: IO_ROM_SEG, os LOAD SEGMENT 

E6B3 26FFIEOOOI 1452 CALL DWORD PTR ES:IO_RDH_INIT I CALL INIT RTN. 

E6B8 5A 1453 pop OX 

E6B9 1454 RDH_CHECK_EHD : 

£689 C3 1455 RET 
1456 ROI1_CHECK ENDP 

1457 

1458 ; ---------- - ---------------- - ---------- - -------------

1459 I THIS SUBROUTINE WILL PRINT A MESSAGE ON TliE DISPLAY 

1460 

1461 ENTRY REQUIREMENTS: 

1462 SI = OFFSET(ADDRESSI OF MESSAGE BUFFER 

1463 CX = MESSAGE BYTE COUNT 

1464 MAXII'1Ut1 MESSAGE LENGTH IS 36 CHARACTERS 

1465 J--------------------------------------------------------
EbBA 1466 P _MS6 PROC NEAR 

EbBA £88118 1467 CAll DDS 

fbeD 803£120001 1468 CHP MFG_TST ,I ; I1F6 TEST MOOE? 

£6e2 7505 1469 JNE G12 J NO - DISPLAY ERROR MS6 

E6C4 MOl 1470 MOV DH,I I YES - SETUP TO BEEP SPEAKER 
EfoC6 E906FF 1471 JHP ERR_BEEP I YES - BEEP SPEAKER 

f6C9 1472 G12: ; WRITE_MSG: 

E6C9 2E8A04 1473 MOV AL,CS:(SIl 1 PUT CHAR IN AL 

Ebce 46 1474 IHC 51 ; POINT TO NEXT CHAR 

E6eD so 1475 PUSH AX ; SAVE PRINT CHAR 

EbCE E865FF 1476 CALL PRT_HEX i CAll VIDEO_IO 

f6P1 58 1477 POP AX i RECOVER PRINT CHAR 

£602 XOA 1478 CHP AL,10 ; WAS IT LINE FEED 

£604 7SF) 1479 JHE G12 ; NO,KEEP PRINTING STRING 

f606 C3 1480 RET 

1481 P_MSG ENDP 

1482 

E607 20524F4D 1483 nA DB ' ROM',I3,IO 

E60B 00 

HOC 0.6. 

1484 

HOD 1485 D.EOI ,,"DC HEAR 

E60D 50 1486 PUSH AX 

E6DE B02:0 1487 MDV AL,20H 

£6EO f620 1488 OUT 20H.AL 

£6E2 58 1489 POP AX 

E6El CF 1490 IRET 

1491 D_EOI EtIlP 

1492 

1493 1--- INT, 19 ----------------------------------------------------

1494 ; BOOT STRAP LOADER 

1495 IF A 5 114" DISKETTE DRIVE IS AVAIlABLE ON THE SYSTEM, 

1496 TRACK O. SECTOR 1 IS READ INTO TliE BOOT LOCATION 

1497 (SEGMENT O. OFFSET 7COO) AND CONTROL IS TRANSFERRED 

1498 TliERE. 

1499 

1500 IF THERE IS NO DISKETTE DRIVE, OR IF TliERE IS A 

1501 HARDWARE ERROR CONTROL IS TRANSFERRED TO TliE RESIDENT 

1502 BASIC ENTRY POINT. 

1503 I 

1504 ; IPL AS$(J1PTIONS: 

1505 8255 PORT 60H BIT 0 = 1 IF IPL FROM DISKEnE 

1506 1 --------------------------- ------------ - - ------------------
1507 ASSUME CS:CODE,DS:ABSO 
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1508 

1509 1----- IPL MAS SUCCESSFUL 

1510 

E6E4 1511 H4: 

E6E4 £A007COOOO 1512 JMP BOOT_lOCN 

E6F2 1513 OIlG OE6F2H 

E~F2 1514 eOOT_STRAP PROC NEAR 

E6Ft: FB 1515 sn I ENABLE INTERRUPTS 

Eon ZBCO 1516 SUB AX.AX 

EoF5 8E08 1517 I10V DS.AX 

1518 

1519 1----- RESET DISKETTE PARAMETER TABLE VECTOR 

1520 
EoF7 C7067800C7EF 1521 MOV WORD PTR DISK_POINTER, OFFSET DJ:SK_BASE 

E6FD 8COE7AOO 1522 HOV WORD PTR DISK_POINTER-t2,CS 

E701 All004 1523 MOV AX,DATA_WORO[ OFFSET EQUIP_flAG J 1 GET THE EQUIPMENT SWITCHES 

E704 A801 152:4 TEST AL,l I ISOLATE IPL SENSE SWITCH 

£106 741E 15" JZ HJ ; GO TO CASSETTE BASIC EHTRY POINT 

1526 

152:7 1----- MUST LOAD SYSTEM FROf1 DISKETTE - CX HAS RETRY COUNT 

1528 
E708 890400 1529 MOV CX,4 I SET RETRY COUNT 

E70B 1530 HI: ; IP__SYSTEtI 

E70B 51 1531 PUSH CX I SAVE RETRY COUNT 

E70e B40D 1532 MOV AH,O I RESET THE DISKETTE SYSTEM 

E70E con 1533 INT lJH ; DISKETTE_IO 

E710 720F 1534 JC H2 ; IF ERROR., TRY AGAIN 

E712 B80102 1535 MOV AX,20iH I READ IN THE SINGLE SECTOR 
E715 2802 1536 SUB OX,DX 

E717 8EC2 1537 MOV ES,DX 

E719 BBDD7C 1538 HOV BX,OFFSET BOOT_LOCH 

E7IC 890100 1539 MOV CX •• I SECTOR 1, TRACK a 
E71F con 1540 INT lJlt i DISKETTE_IO 

E721 59 1541 H2 : POP CX I RECOVER RETRY COUNT 

E722 nco 1542 JNC H' I CF SET BY UNSUCCESSFUL READ 

£724 E2:E5 1543 LOOP HI 1 DO IT FOR RETRY TIMES 

1544 

1545 1----- lR-IABLE TO IPL FROI'1 THE DISKETTE 

15" 
£726 1547 H3: 1 CASSETTE_JU1P: 

E7t6 COIS 1548 INT 18H i USE INTERRUPT VECTOR TO GET TO BASIC 

154q 

1550 

1551 1-----INT 14----- - - - - - ------------------- - - ---- - - - - - - - - - - - --- - - - - --
1552 1 RS232_IO 

1553 I THIS ROUTINE PROVIDES BYTE STREAM 1/0 TO THE COMt1UNICATIONS 

1554 PORT ACCORDING TO THE PARAMETER'S: 

1555 (AH )=0 INITIALIZE THE COMMUNICATIONS PORT 

1556 IAU HAS PARAMETERS FOR INITIALIZATION 

1557 

1558 2 

1559 ----- BAli) RATE - -PARITY- STOPSIT --WORD LENGTH-

1560 ODD - no XO - HONE a - 1 10 - 7 BITS 

1561 001 - 150 01 - 000 1 - 2 11 - 8 BITS 

1562 OlD - 300 11 - EVEN 

1563 011 - 600 
1564 100 - 1200 
1565 101 - 2400 

1566 110 - 4800 

1567 III - 9600 
1568 

1569 ON RETURN, COt-lJITIOHS SET AS IN CALL TO COMMO STATUS (AH=3) 

1570 (AH)=1 SEND THE CHARACTER IN tAL) OVER THE COMMO LINE 

1571 (AU REGISTER IS PRESERVED 

1572 ON EXIT, BIT 7 OF AH IS SET IF THE ROUTINE WAS UNABLE 

1573 TO TRAHSI1IT THE BYTE OF DATA OVER THE LINE. 

1574 IF BIT 7 OF AH IS HOT SET, THE REMAINDER OF AH 

1575 IS SET AS IN A STATUS REQUEST. REFLECTING THE 

1576 CURRENT STATUS OF THE LINE. 

1577 (AHJ=2 RECEIVE A CHARACTER IN (AU FROM COMMO LINE BEFORE 

1578 RETURNING TO CALLER 

1579 ON EXIT. AH HAS THE CURRENT LINE STATUS. AS SET BY THE 

1580 THE STATUS ROUTINE, EXCEPT THAT THE ONLY BITS 

1581 LEFT ON ARE THE ERROR BITS 17,4,3,2,1) 

1582 IF AH HAS BIT 7 ON (TIME OUll THE REMAINING 

1583 BITS ARE NOT PREDICTABLE. 

1584 THUS, AH IS NOH ZERO ONLY WHEN AN ERROR 
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1585 OCCURRED. 
1586 (AH)=3 RETURN THE caMMO PORT STATUS IN (AX) 

1587 AH CONTAINS THE LINE STATUS 
1588 BIT 7 1: TIME OUT 

1589 BIT 6 = TRANS SHIFT REGISTER EMPTY 
1590 BIT 5 = TRAN HOLDING REGISTER EMPTY 

1591 BIT 4 = BREAK DETECT 

1592 BIT 3 = FRAMING ERROR 

,~ 1593 

1594 
BIT 2 = PARITY ERROR 

BIT 1 = OVERRUN ERROR 
1595 BIT 0 = DATA READY 

1596 Al CONTAINS THE HeDEH STATUS 

1597 BIT 7 1: RECEIVED LINE SIGNAL DETECT 
1598 BIT 6 1: RING INDICATOR 

1599 BIT 5 1: QATA SET READY 

1600 BIT 4 1: CLEAR TO SEND 

1601 BIT 3 =DELTA RECEIVE LINE SIGNAL DETECT 
1602 BIT 2 = TRAILING EDGE RWG DETECTOR 

1603 BIT 1 1: DELTA DATA SET READY 

1604 BIT 0 1: DELTA CLEAR TO SEND 

1605 

1606 (OX) ';: PARAMETER INDICATING WHICH RSZ32 CARD (Dol ALLOWED) 

1607 , 
1606 1 DATA AREA RS232_BASE CONTAINS THE BASE ADDRESS OF THE 8250 ON THE 

1609 CARD LOCATION 400H c:aHTAINS UP TO 4 RSZ32 ADDRESSES POSSIBLE 

1610 DATA AREA LABEL RSZ32_TIM_OUT (BYTE) CONTAINS OUTER LOOP COUHT 

1611 VALUE FOR TIMEOUT (DEFAULT=I) 

161Z ; OUTPUT 

1613 AX MODIFIED ACCORDING TO PARMS OF CALL 

1614 ALL OTHERS UNCHANGED 

1615 j-----------------------------------------------------------------------
1616 ASSUtlE CS :CODE ,DS:OATA 

E7Z9 1617 OR. OE729H 

E7U 1618 Al LABEL WORD ; TABLE OF INlT VALUE 

E729 1704 1619 OW 1047 I 110 BAUD 

E72B 0003 16Z0 OW 766 j 150 

E72D 8001 1621 OW 364 ; 300 

E72F COOO 1622 OW 192 i 600 

"'" 
Enl 6000 

E733 3000 

1623 

16Z4 

OW 

OW 

% 

46 

; 1200 

I 2400 

E735 1800 1625 OW 24 j 4800 

En7 OCOO 1626 OW 12 I 9600 

1627 

E739 1628 RS232_IO ""OC FAR 

1629 

1630 j----- VECTOR TO APPROPRIATE ROUTINE 

1631 

E739 FB 1632 sn I INTERRUPTS BACK ON 
E73A IE 1633 PUSH OS j SAVE SEGMENT 
E73B 52 1634 PUSH OX 
E73C 56 1635 PUSH 51 
E73D 57 1636 PUSH 01 
E73E 51 1637 PUSH cx 
E73F 53 1638 PUSH ex 
E740 8BF2 1639 MOV SI,OX I RS232 VALUE TO 51 

E742 8BFA 1640 HOV DI,OX 

E744 DIE6 1641 SHL SI'! I WORD OFFSET 
E746 E8FS17 1642 CALL DDS 

E749 8B14 1643 MOV OX, RS232_BASE [SI I ; GET BASE ADDRESS 

E748 OBD2 1644 OR OX,OX I TEST FOR 0 BASE ADDRESS 
E74D 7413 1645 JZ A3 I RETURN 
E74F OAE/'t 1646 OR AH,AH ; TEST FOR I AH 1=0 
E751 7416 1647 JZ A4 i COMHUH INIT 
E753 FECC 1648 DEC AH I TEST FOR (AH )=1 
E755 7445 1649 JZ A. I SEND AL 
E757 FEec 1650 DEC AH i TEST FOR I AH )=2 
E759 746A 1651 JZ A12 ; RECEIVE INTO AL 
E75B 1652 A2 : 

"'" 
E75B FEte 

E750 7503 

1653 

1654 

DEC 

JHZ 

AH 

A3 

; TEST FOR (AHI=3 

E75F E98300 1655 JHP A16 I COl1MUNICATION STAnJS 
E762 1656 A3: J RETURN FROM RS232 
E762 58 1657 pop 6X 
E763 59 1658 pop CX 
E764 5F 1659 POP 01 
E76S 5E 1660 POP 51 
E766 SA 1661 POP ox 
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E767 IF 

E768 CF 

E769 

E769 8AEO 

E768 83C203 

E76E B080 

E770 EE 

E771 8A04 

E773 BI04 

E775 02C2 

E777 81E20EOO 

E77B BF29E7 

E77E D3FA 

E780 8814 

E782 42 

E783 2E8A4501 

E787 EE 

E788 4A 

E789 2E8A05 

E78C EE 

E780 83C203 

E790 8A.C4 

E79Z 241F 

E794 EE 

E795 4A 

E796 4A 

E797 BODO 

E799 EE 

E79A E849 

E79C 

E79C 50 

E790 83C204 

E7AO B003 

E7A2 EE 

E7A3 42 

E7A4 42 

E7A5 8730 

E7A7 E84800 

E7AA 7408 

E7AC 

E7AC 59 

E7AD 8ACl 

E7AF 

E7AF 80ce80 

E782 EBAE 

E7B4 

E784 4A 

E785 

E7B5 8720 

E7B7 E83800 

E7BA 75FO 

E7BC 

E7BC 63EA05 

E7BF 59 

E7CO 8ACI 

E7C2 EE 

E7C3 E890 

E7C5 

E7C5 83C204 

E7C8 8001 

E7CA EE 

E7CB 42 

E7ee 42 

E7CD 

E7CD BnD 

1662 pop OS 

1663 IRET I RETURN TO CALLER. NO ACTION 
1664 

1665 1----- INITIALIZE THE COtH.tUtATIONS PORT 
1666 

1667 A4: 

1668 MOV AH,AL ; SAVE INIT PARMS IN AH 

1669 ADD OX,l I POINT TO 8250 CONTROL REGISTER 
1670 MOV AL,60H 
1671 OUT aX,AL ; SET OLAB=1 

1672 

1673 ;----- DETERMINE BAUD RATE DIVISOR 
1674 

1675 MDV Ol,AH I GET PARMS TO 0 l 
1676 MOV Cl,4 

1677 ROL Dl,Cl 

1678 AND DX,OEH ; ISOLATE THEM 
1679 MDV OI,OFFSET Al I BASE OF TABLE 

1680 ADD OI,DX ; PUT INTO INDEX REGISTER 
1681 MDV OX, RS232_BASE [SI 1 I POINT TO HIGH ORDER OF DIVISOR 
1682 INC OX 
1683 MDV Al,CS:(DI1+l ; GET HIGH ORDER OF DIVISOR 
1684 OUT DX,Al I SET MS OF DIV TO 0 
1685 DEC OX 
1686 MOV Al,CS:(DIl 1 GET lOW ORDER OF DIVISOR 
1687 OUT DX,Al i SET lOW OF DIVISOR 
1688 ADD DX,3 

1689 MOV Al,AH ; GET PARMS BACK 
1690 AND Al,OlFH ; STRIP OFF THE BAUD BITS 
1691 OUT DX,Al ; lINE CONTROL TO 8 BITS 
1692 DEC OX 
1693 DEC OX 
1694 MDV Al,O 

1695 OUT DX,Al ; INTERRUPT ENABLES All OFF 
1696 JMP SHORT Al8 I COM_STATUS 
1697 

1698 1----- SEND CHARACTER IN (All OVER CoMMo lINE 

1699 

1700 AS: 

1701 PUSH AX 1 SAVE CHAR TO SEND 

1702 ADD DX.4 ; MODEM CONTROL REGISTER 

1703 MOV Al.3 ; DTR AND RTS 

1704 OUT DX.Al ; DATA TERMINAL READY, REQUEST TO SEND 

1705 INC OX ; MODEM STATUS REGISTER 

1706 INC OX 

1707 MoV SH,30H I DATA SET READY & CLEAR TO SEND 

1708 CALL WAITJOR_STATUS I ARE BOTH TRUE 

1709 JE A9 ; YES, READY TO TRANSMIT CHAR 

1710 A7: 

1711 pop CX 

1712 MOV I RELOAD DATA BYTE 

1713 AS: 

1714 OR AH.80H I ItIlICATE TIME OUT 

1715 JMP Al ; REnJRN 

1716 A9: ; ClEAR_TO_SEND 

1717 DEC OX ; lINE STATUS REGISTER 

1718 AID: ; WAIT_SEND 

1719 MOV BH,20H I IS TRANSMITTER READY 

1720 CAll WAITJOR_STATUS I TEST FOR TRANSMITTER READY 

1721 JNZ A7 I RETURN WITH TIME OUT SET 

1722 All: ; OUT_CHAR 

1723 SUB J DATA PORT 

1724 POP ; RECOVER IN CX TEMPORARILY 

1725 MDV I MOVE CHAR TO Al FOR OUT, STATUS IN AH 

1726 OUT I OUTPUT CHARACTER 

1727 JMP I RETURN 

1728 

1729 1----- RECEIVE CHARACTER FROM CoMMo lINE 

1730 

1731 A12: 

1732 ADD OX,4 I MODEM CONTROL REGISTER 

1733 MOV Al,l I DATA TERMINAL READY 

1734 OUT DX.Al 

1735 INC OX 1 MODEM STATUS REGISTER 

1736 INC OX 

1737 A13: ; WAIT_DSR 

1738 MOV BH,20H I DATA SET READY 
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E7CF E8Z000 1739 CALL WAIT_FOR_STATUS I TEST FOR DSR 

E70:?: 750B 1740 JNZ .8 I RETURN WUlI ERROR 

E704 1741 A15: I WAIT_DSR_EHD 
E704 404 1742 DEC OX I lINE STATUS REGISTER 
E7DS 1743 .6016: J WAIT_RECY 

E7D5 8701 1744 ItOV BH.t , RECEIVE BUFFER FULL 

E7D7 E81800 1745 CALL WAIT_FOR_STATUS j TEST FOR REC. BUFF. FULL 

~ E70A 75D3 1746 JHZ .8 I SET TIME OUT ERROR 

E?De 1747 .1.17: I GET_CHAR 
E7DC 80E41E 1748 AND AH,OOOl1l10B I TEST FOR ERR CONDITIONS ON RECY CHAR 
E7DF 8814 1749 ItOV DX.RS232_BASE[SI I I DATA PORT 

E7fl Ee 1750 IN AL.DX ; GET CHARACTER FROt1 LINE 

E7E2 E97DFF 1751 JMP .3 f RETURN 

1752 

1753 1----- C0l1l'10 PORT STATUS ROUTINE 

1754 

E7f5 1755 A18: 

E7£5 8814 1756 ItOV DX.RS232_BASE[ 51 J 
E7E7 83C2:05 1757 ADD OX.S I C~OL PORT 
E7EA Ee 1758 IN AL.DX I GET LINE CONTROL STATUS 
E7E8 BAED 1759 ItOV AH.AL J PUT IN AH FOR RETURN 

E7ED 42 1760 INC OX I POINT TO HooEH STATUS REGISTER 

E7EE EC 1761 IN AL.DX I GET MODEM CONTROL STATUS 

E7EF E970FF 1762 JMP A3 ; RETURN 

1763 1-~- - - ---- ---------------------------

1764 1 WAIT FOR STATUS ROUTINE 

1765 I 

1766 1 ENTRY: 

1767 8H=STATUS SIT(S) TO LOOK FOR. 

1768 oX=ADDR. OF STATlJS REG 

1769 I EXIT: 

1770 I ZERO FLAG ON = STATUS FOUND 

1771 ZERO FLAG OFF = TIMEOUT. 

1772 AH=LAST STATUS READ 

1773 ; -------------------------------------
E7F~ 1774 WAITJOR.STATUS PROC NEAR 

E7FZ 8A5D7C 1775 MOV BL.RS232.TI~OUT[DI J ; LOAD OUTER LOOP COUNT 
.~ E7FS 1776 WFSO: 

E7F5 ZBC9 1777 SlJ!l cx.ex 

E7F7 1778 WFSl: 

E7F7 EC 1779 IN AL,DX 1 GET STATUS 

E7F8 8AEO 1780 HOV AH,.\l i MOVE TO AH 

E7FA 22C7 1781 AND AL.SH I ISo.....TE BITS TO TEST 

E7FC lAC7 1782 CHP Al.SH f EXACTLY = TO MASK 

E7FE 7408 1783 JE WFS.END I RETURN WITH ZERO FLAG ON 

E800 E2F5 1784 LOOP WFSI ; TRY AGAIN 

E802 FECB 1785 DEC 8L 
E804 75EF 17a6 JHZ WFSO 

E806 OAFF 1787 OR BH.SH 1 SET ZERO FLAG OFF 

ES08 1788 WFS.EHD: 

E808 C3 1789 RET 

1790 WAITJOR_STATtJS ENDP 

1791 RSZ32.IO ENDP 

1792 

1793 1--------------------------------------------------------.---------------
1794 

1795 

I PRINT ADDRESS AND ERROR MESSAGE FOR ROM CHECKSUM ERRORS 

1-----------------------------------------------------------------------.
E809 1796 ROtLERR PRDC NEAR 

E809 52 1797 PUSH OX J SAVE POINTER 

E80A 50 1798 PUSH AX 

f80S 8CDA 1799 MOV OX.DS 1 GET ADDRESS POINTER 

EeoO 81FAOOC8 1800 CHP ox.ocaOOH 

E8ll 7E13 1801 JLE ROM.ERR.SEEP ; SPECIAL ERROR INDICATION 

E813 8AC6 1802 MDV AL.OH 

E8l5 E800Ff 1803 CALL XPC.BYTE I DISPLAY ADDRESS 

E818 8AC2 1804 MOV AL.OL 

Eau EBoaFE 1805 CAll XPC.BYTE 

~ E81D BED7E6 1806 ItOV SI.OFFSET F3A 1 DISPLAY ERROR HSG 

E820 E897FE 1807 CALL P.MSG 

E823 1808 ROH_ERR.END : 

E823 58 1809 POP AX 

E824 SA 1810 pop OX 

Ea2S Cl 1811 RET 

E826 1812 ROM.ERR.BEEP: 

E826 8.1.0201 1813 HOV OX.DI02H ; BEEP 1 LONG. 2 SHORT 

E8Z9 E8A3FD 1814 CALL ERR.BEEP 

E8ZC ESF5 1815 JHP SHORT ROt1.ERR.END 
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1816 

1817 

1818 ; --- INT 16 ---.------------------- - ---------------------------------
1819 I KEYBOARD 110 

1620 I THESE ROUTINES PROVIDE KEYBOARD SUPPORT 

162:1 I INPUT 

1822 (AH )=0 READ THE NEXT ASCII CHARACTER STRUt:K FROM THE KEYBOARD 

1823 RETURN THE RESULT IN Uli. SCAN CODE IN (AH) 

1824 (AH)= 1 SET THE Z FLAG TO INDICATE IF AN ASCII CH.ARACTER IS 

1825 AVAILABLE TO BE READ. 

1826 (IF)=l - NO cODE AVAILABLE 

1827 (IF )=0 - CODE IS AVAILABLE 

1826 IF ZF = 0, THE NEXT CHARACTER IN THE BUFFER TO BE READ 

1629 IS IN AX. AND THE ENTRY REMAINS IN THE BUFFER 

1830 (AHI=2 RETURN THE CURRENT SHIFT STATUS IN AL REGISTER 

1811 THE BIT SETTINGS FOR THIS CODE ARE INDICATED IN THE 

1832 THE EQUATES FOR KBJLAG 

1833 ; OUTPUT 

1834 AS NOTED ABOVE I ONLY AX AND flAGS CHANGED 

1835 ALL REGISTERS PRESERVED 

1836 1----------------------------------------------------------------------.
1837 ASSUME CS:CODE,DS:DATA 

f82E 18.. OR' oEa2EH 
f8ZE 1839 KEYBOARD_IO PROC FAR 

f82:E FB 1840 sn ; INTERRUPTS BACK ON 
EeZF IE 1841 PUSH OS I SAVE CURRENT OS 
E830 53 1842: PUSH ex I SAVE BX TEMPORARILY 
E831 E80A17 1843 CAll DOS 

E834 OAE4 184. OR AH,AH I AH=O 
E836 740A 1845 JZ 01 ; ASCII_READ 
E838 FEee 184. DEC AH ; AH=l 
E83A 741E 1847 JZ 0' J ASCII_STATUS 
Eelt FEee 1848 DEe AH ; AH=2 
£63E 742B 1849 JZ 03 ; SHIFT_STATUS 
E840 EBlt 1850 JHP SHORT INTlO_END ; EXIT 

1851 

1852 ;----- READ THE KEY TO FIGURE OUT WHAT TO DO 

1853 

£842 1854 Kl: , ASCII READ 

£842 FB 1855 sn ; INTERRUPTS BACK ON DUIHNG LOOP 

f843 90 1856 NOP I AllOW AN INTERRUPT TO OCCUR 
E844 FA 1857 eLI , INTERRUPTS BACK OFF 

£845 8BIEl.l.OO 1858 HOY BX,BUFFER_HEAD I GET POINTER TO HEAD OF BUFFER 

£849 381EICOO 1859 CHP BX,BUFFEICTAIL ; TEST EI'I) OF BUFFER 
£840 74F3 1860 JZ 01 ; LOOP UNTIL SOMEllHNG IN BUFFER 
E84F 8B07 1861 HOY AX,IBX] ; GET SCAN CODe 041'1) ASCII CODE 
E651 E8}DOO 1862 CALL 04 ; MOVE POINTER TO NEXT POSITION 
E8S4 891ElAOO 1863 HOV BUFFER_HEAD,ex ; STORE VALUE IN VARIABLE 
E858 EB14 1864 JHP SHORT INTIO_EHD ; RETURN 

1865 
1866 1----- ASCII STATUS 
1867 

E85A 1868 K2: 

E85A FA 1869 ell I INTERRUPTS OFF 
E85B 8BIElAOO 1870 I10Y ex,eUFFER_HEAD ; GET HEAD POINTER 
E85F 3BlEICOO 1871 CHP Bx.eUFFER_TAIL ; IF EQUAL (l=l' THEN NOTHING TliERE 
E863 8B07 1872 HOY Ax.(eX] 
E865 FB 1873 sn ; INTERRUPTS BACK ON 
E866 56 1874 POP ex ; RECOVER REGISTER 
E867 IF 

E868 tA0200 

1875 

1876 

POP 

RET 

OS , i RECOVER SEGMENT 

; THROW AWAY FLAGS 
1877 

1878 1----- SHIFT STATUS 

1879 

EMe 1880 

E86B .6.01700 1881 AL.KB]LAG I GET THE SHIFT STATUS FLAGS 
E66E 1882 

EabE 58 1883 pop BX ; RECOVEIJ REGISTER 
E86F IF 1884 POP OS I RECOVER REGISTERS 
E870 CF 1885 IRET ; RETlJRN TO CALLER 

1886 KEYBOARD_IO ENDP 

1887 

1888 ;----- INCREMENT A eUFfER POINTER 

1889 

Ee71 1890 04 PROC NEAR 
£871 43 1891 INC ax I MOVE TO NEXT WORD IN LIST 
E872 43 1892 INC ex 
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£873 38IEB:!OO 
f877 7504 

1M3 
1894 

CHP 

JH' 

eX.BUFFER_EtC) 

.S 
I AT END OF BUFFER? 
I HO, CONTIMJE 

f879 881E8000 1895 HOY eX,BUFFER_START I YES. RESET TO BUFFER BEGINNING 
'870 1896 K5: 

E870 Cl 1897 

1898 

1899 
•• 

RET 
'NOP 

/""""'\ 1900 

1901 
1----- TABLE OF SHIFT KEYS AND HASK VALUES 

f87£ 1902 '6 LABEL BYTE 
f87E 52 1903 DB INS_KEY I INSERT KEY 
f87F 3" 1904 DB CAPS_KEY .~KfY ,SCROLL_KEY .ALl_KEY ,tTl_KEY 
E880 45 

f881 46 

E882 38 

E883 ID 

E884 2A 1905 DB lEFT_KEY,RIGHT_KEY 
£885 36 

0008 1906 ,6l ''''' $-K6 

1907 

1908 1----- SHIFT_HASK_TABLE 
1909 

£886 1910 .7 LABEL BYTE 
f886 80 1911 DB INS_SHIFT I INSERT HODE SHIFT 
E887 40 1912 DB CAPS_SHIfT ,H\A'LSHIFT ,SCROLL_SHIFT .AL T_SHIFT ,CTl_SHIFT 

ESBa 20 

E889 10 

E88A 08 

E8B8 04 

ESSC 02 1913 DB LEFT_SHIFT .RIGHT_SHIFT 

Ee80 01 

1914 

1915 1----- SCAN CODE TABLES 

1916 

E88E 18 1917 .8 DB 2:7,-1,0. -1, -1,·1,30.-1 

ESSF FF 

ES90 00 

~ ES91 FF 

ES9Z FF 

£S9l FF 
ES94 IE 

£895 FF 

E896 FF 1915 DB -1,-1,-1,]1,-1,127,-1, J7 
ES97 FF 

E898 FF 

EM9 IF 

E89A Ff 

ES9B 7F 

ES9C FF 

ES9D 11 

EMf 17 1919 DB 2l.S, 18,20 ,25,21. 9.15 
ES9F 05 

ESAO 12 

ESAI 14 

ESA2 19 

ESAl 15 

ESA4 09 

ESA5 Of 

ESA6 10 1920 DB 16.27.29,10,-1,1,19 
E8A7 16 

ESA8 10 

ESA9 OA 

ESAA FF 

ESA6 01 
fSAt II 

ESAO 04 19,1 DB 4,6,7,8,10.11,12,-1,-1 
ESAE 06 

/""""'\ ESAF 07 

ESBO OS 

E8Bl OA 

ESB2 08 

ESBl DC 
ESB4 fF 

E8BS FF 

E8B6 FF 1922 DB -1, -I, 28,26 ,21t,l,22,2 
EOO7 FF 

E888 It 
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E8B9 lA 

E8BA 16 

EBBB 03 

ESBC 16 

E8BD 02 

E8BE DE 1923 DB 14.13.-1. -1. -1. -1.-1,-1 
ESBF 00 

E8CO FF 

ESCI FF 

EBCZ FF 

E8t3 FF 

E6C4 FF 

EatS FF 

E8C6 20 1924 DB 0._1 

E8C7 FF 

1925 ; ---- tTL TABLE SCAN 

E8C8 1926 K9 LABEL BYTE 
E8C8 SE 1927 DB 94 .95. 96 ,97 ,98, 99 .100 ,101 

E6C9 SF 

ESCA. 60 

Eacs 61 

ESCC 62 

ESCD 63 

ESCE 64 

E6CF 65 

ESDO 66 1928 DB 102.103.-1.-1.119. -1,132.-1 
E8Dl 67 

E8D2 FF 

E6D3 FF 

E8D4 77 

E8D5 FF 

E806 64 

E807 FF 

E6D8 73 1929 DB 115. -1.116.-1 ,117. -1,118.-1 
E809 FF 

EBDA 74 

E6DB FF 

ESDC 75 

E80D FF 

ESCE 76 

E8DF FF 

E8EO FF 1930 DB -1 
1931 ;----- lC TABLE 

E8El 1932 Kl. LABEL BYTE 
E8El 18 1933 DB OlBH, I 1234567690-= I ,08H. 09H 

E8E2 31323334353637 

3639302030 

ESEE 08 

E6EF 09 

EBFO 71776572747975 19'" DB oqwer-tyuiop[ ] I ,DOH. -1. 'lIsdfghjkl; •• 027H 
696F705BSD 

E8Ft 00 
ESFD FF 

EaFE 6173646667686A 

6B6C3B 

E908 27 

E909 60 1935 DB 60H. -1.5CH. 'Z)(cvbnnl •• /' • -1. '.' .-1 •• 
E90A FF 

E90B 5C 

E90C 7A786376626E60 

2C2E2F 

E916 FF 

E9l7 2A 

E918 FF 

E9l9 20 

E91A FF 1936 DB -1 
1937 1----- UC TABLE 

E9lB 1938 Kll LABEL BYTE 
E9lB IB 1939 DB 27. 0 !i).$' • 37.05EH. 0 &*( )_+ 0 ,08H. 0 

E9le 21402324 

Eno 25 

E921 5E 

E922 262A28295F2B 

En8 08 

En9 00 

EnA 51574552545955 1940 DB oQWERTYUIOPO 0 • DOH ,_1. 0 ASOFGHJKL :'" 

494F507B70 
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E9]6 00 

E937 FF 

E936 41534446474844 

484C3A22 

E943 7E 1941 DB 07EH. -1. ' I lXCYBNM<>? ' ,-1.0. -1.' • ,-1 

£944 FF 

E945 7CSA584356424E 

4D1C1E1F 

~ E950 FF 

E951 00 

E952 FF 

E953 20 

E954 FF 

1942 ;----- UC TABLE SCAN 

E955 1943 K12 LABEL BYTE 
E955 54 1944 DB 84.85.86,67,88.89.90 

E956 55 

E957 56 

E958 57 

E959 58 

E95A 59 

E958 5.60 

E95C 58 1945 DB 91.92:,93 

E95D SC 

E95E 50 

1946 ; ---- AlT TABLE SCAN 

E95F 1947 KI3 LABEL BYTE 

E95F 68 1948 DB 104,105,106,107,108 

E960 69 
E961 6A 

E962 68 

E961 bC 

[964 60 1949 DB 109.110,111,112.113 
E965 6E 

E966 6F 

E967 70 

E968 71 

~ .96. 
1950 

1951 

;----- NU1 STATE TABLE 

K14 LABEL BYTE 
E969 373839203435'36 1952 DB •769-456+1230. ' 

2B31323330ZE 

1953 • - --- BASE CASE TABLE 
E976 1954 K15 LABEL BYTE 
E976 47 1955 DB 71.72,73.-1.75,-1.77 
E977 48 

E978 49 

E979 FF 

E97A 48 

E97B FF 

f97e 40 
E970 FF 1956 DB -1.79,80.81,82.83 
E97E 4f 

E97F 50 

E980 51 

E981 52 

E982 53 

1957 

1958 l----- KEYBOARD INTERRUPT ROUTINE 

1959 

E987 1960 DR. OE987H 
E987 1961 KB_INT PROC FAR 
n87 F8 1962 STI ; ALLOW FLRTHER INTERRUPTS 
E988 50 1963 PUSH AX 
E989 53 1964 PU5H BX 
E98A 51 1965 PUSH ex 
E98B 52 1966 PU5H ox 
E98C 56 1967 PUSH SI 
EQ80 57 1968 PUSH DI 

~ E98E IE 1969 PUSH OS 
E98F 06 1970 PUSH ES 
E990 Fe 1971 CLO J FORWARD DIRECTION 
E991 E8AAIS 1972 CALL 005 

E994 E460 1973 IN AL.KB_DATA I READ IN THE CHARACTER 
E996 50 1974 PUSH AX ; SAVE IT 
E997 E461 1975 IN AL.KB_cn ; GET THE CONTROL PORT 
E999 BAEO 1976 MOV AH.Al ; SAVE VALUE 
E99B OC80 1977 dO Al.80H J RESET BIT FOR KEYBOARD 
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E99Q E661 1978 OUT KB_CTL,AL 

E91j1F 66EO 1979 XCHG AH,Al I GET BACk ORIGINAL CONTROL 
E9Al E661 1... OUT KB_CTL,AL , KB HAS BEEN RESET 
E9A.3 58 1981 pop AX , RECOVER SCAN CODE 
E9.604 BAED 1962 Mev AH,AL I SAVE SCAN CODE IN AH ALSO 

1983 

1984 1----- TEST FOR OVERRLN SCAN CODE FROM KEYBOARD 

1965 

E9...6 3eFF 1986 CMP AL.OFFH ; IS THIS AN DYE"RRUN CHA.R 

E9"8 7503 1987 JHZ 016 I NO. TEST FOR SHIFT KEY 

E9AA. E97"02 1988 JMP 062 ; BUFFERJUll_BEEP 
1989 

1990 1----- TEST FOR SHIFT KEYS 

1991 

E9AD 1992 K16: I TEST_SHIFT 
E9AD 247F 1993 ANO AL,07FH 1 TURN OFF THE BREAK BIT 

E9"F DE 1994 PUSH CS 

E980 07 l<;l95 POP ES I ESTABLISH ADDRESS OF SHIFT TABLE 

E981 BF7EE8 1996 MOY DI.OFFSET K6 I SHIFT KE¥ TABLE 
E964 890800 1997 MOY CX,K6L I LENGTH 
E987 F2 1998 REPNE SCAse , LOOK THROUGH THE TABLE FOR A I1ATCH 
E988 AE 

E989 8"C4 1999 tIDy AL,AH , RECOVER SCAN CODE 

E9BB 7403 2000 JE 017 I JUMP IF HATCH FOlHJ 

E9BD E98500 2001 JMP 025 I IF NO MATCH. THEN SHIFT HOT FOUND 

2002 

2003 I ~---- SHIFT KEY FOlNl 

2004 

E9CO 81EF7FE8 2005 K17= SUB DI.OFFSET K6+1 I ADJUST PTA TO SCAN CODE mCH 

E9C4 2E8AA586E8 2006 tIDy AH.CS:K7tDIJ I GET MASK INTO AH 

E9C9 A880 2007 TEST AL.80H ; TEST FOR BREAK KEY 

E9CB 7551 2008 JHZ on i BREAK_SHIFTJOUNl 

2009 

2010 ;----- SHIFT HAKE FOUND, DETERMINE SET OR TOGGLE 

2011 

E9CD 80FCI0 2012 CMP AH.SCROLL_SHIFT 

E9DO 7307 2013 JAE 016 IF SCROLL SHIFT OR ABOVE. TOGGLE KEY 

2014 

2015 ; ---- PLAIN SHIFT KEY, SET SHIFT ON 

2016 

E9D2 08261700 2017 OR KB_FlAG.AH ; TURN ON SHIFT BIT 

E9D6 E98000 2018 JMP 026 I INTERRUPT_RETURN 

2019 

2020 1----- TOGGLED SHIFT KEY. TEST FOR 1ST HAKE OR NOT 

2021 

E9D9 2022 K18; I SHIFT-TOGGLE 

E9D9 F606170004 2023 TEST KB_FlAG. CTl_SHIFT J CHECK CTl SHIFT STATE 

E90E 7565 2024 JHZ 025 ; JII1P IF tTl STATE 

E9EO 3C52 2025 CMP AL. INS_KEY J CHECK FOR INSERT KEY 

E9E2 7522 2026 JHZ 022 I JUMP IF NOT INSERT KEY 

E9E4 F606170008 2027 TEST KBJLAG. ALT_SHIFT I CHECK FOR AlTERNATE SHIFT 

E9E9 755A 2028 JHZ 025 i JUHP IF ALTERNATE SHIFT 

E9EB F606170020 2029 K19: TEST KBJLAG. NUJ",-STATE I CHECK FOR BASE STATE 

E9FO 7500 2030 JHZ 021 I JUMP IF NUl'1 LOCK IS ON 

E9F2 F606170003 2031 TEST KBJLAG. LEFT_SHIFT+ IHGHT_SHIFT 

E9F7 7400 2032 JZ K22 i JUMP IF BASE STATE 

2033 

E9F9 2034 K20: ; NUHERIC ZERO. NOT INSERT KEY 

E9F9 B83052 2035 MOY AX. 5UOH ; PUT OUT AN ASCII ZERO 

E9FC E90601 2:036 JMP 057 ; BUFFERJIlL 

nFF 2:037 K2:1 : I HIGHT BE HUMERIC 

E9FF F606170003 2:038 TEST KB_FlAG. LEFT_SHIFT+ RIGHT_SHIFT 

EA04 74F3 2:039 JZ 02. ; JUMP NUMERIC. NOT INSERT 

2040 

EA06 2041 K22: ; SHIFT TOGGLE KEY HIT. PROCESS IT 

EA06 84261800 2042 TEST AH.KBJLAG_l I IS KEY ALREADY DEPRESSED 

EAOA 7540 2043 JI~Z 02. I JUMP IF KEY ALREADY DEPRESSED 

EADC 08261800 2044 OR KB_FLAG_l.AH ; INDICATE THAT THE KEY IS DEPRESSED 

EAI0 30261700 2045 XOR KBJLAG.AH I TOGGLE THE SHIFT STATE 

EA14 3C52 2046 CMP Al.INS_KEY ; TEST FOR 1ST MAKE OF INSERT KEY 

EA16 7541 2:047 JHE 026 • JUMP IF NOT INSERT KEY 

EA18 B80052 2048 tIDy AX .IH5_KEV*256 i SET SCAN CODE INTO AH. 0 INTO Al 

EAIB E9B701 2049 JMP 057 I PUT INTO OUTPUT BUFFER 

2050 

2051 I-~--- BREAK SHIFT FOUND 

2052 

EAIE 2053 K2:3: I BREAK-SHIFT-FOlNJ 
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fAIE SOFtiO 2054 eHP AH,SCROLL_SHIFT ; IS nns A TOGGLE KEY 

fA21 73lA 2055 JAE K24 ; YES. HAHOLE BREAK TOGGLE 

EA23 F6D4 2056 NOT AH I INVERT MASK 

EA2520261700 2057 AND KBJlAG-.AH ; TURN OFF SHIFT BIT 

EA29 3ee8 2058 eHP AL,A.LT_KEYt-SOH I IS THIS A.LTERNATE SHIFT RELEASE 

fAZB 752C 2059 JNE .,. I IHTERRUPT_RETURN 

2060 

2061 ;----- ALTERNATE SHIFT KEY RELEASED, GET THE VALUE INTO BUFFER 
~ 2062 

EAZC A01900 2063 HOV Al,ALT_INPUT 

EA30 8400 2064 t10V AH ,0 I SCAN CODE OF 0 

EA32 86261900 2065 HOV AlT_INPUT,AH ; ZERO OUT THE FIElD 

EA36 3eoo 2066 eHP Al,O I WAS THE INPUT=O 

EA38 741F 2067 JE K2. ; INTERRUPT_RETURN 

EAJA E9AI01 2068 JHP K5. I IT WASN'T, SO PUT IN BUFFER 

EAJC 2069 K24: ; BREAK-TOGGLE 

EA30 F6D4 2070 NOT AH i INVERT MASK 

EA3F 20261800 2071 AND KBJLAG_l.AH I INDICATE NO LOHG-ER DEPRESSED 

fA43 EB14 2012 JHP SHORT K26 ; INTERRUPT_RETURN 

2073 

2074 j----- TEST FOR HOLD STATE 

2075 

EA4S 2076 k25: ; NO-SHIFT-FOlJt«) 

EA45 3C80 2077 eHP AL.eOH j TEST FOR BREAk kEY 

EA47 7310 2078 JAE K2. ~ NOTHING FOR BREAK CHARS FROM HERE ON 

EA49 F606180008 2079 TEST KBJLAG_I.HOLO_STATE I ARE WE IN HOLD STATE 

EA4E 7417 20BO JZ K28 ; BRANCH AROUND TEST If NOT 

EASO 3C45 2081 eHP AL1HUH_KEY 

EA52 7405 20a2 JE K2. ; CAN' T END HOLD ON HllH_ LOCk 

EA54 80261800f7 2083 AND KB_fLAG_l,NOT HOLD_STATE ; TURN OfF THE HOLD STATE BIT 

EA59 2064 K26: I INTERRUPT-RETlIRN 

EAS9 FA 2085 eLI I TURN OFF INTERRUPTS 

EA5A 8020 2086 I10V AL. EOI I END OF INTERRUPT COMMAND 

EASC E620 2087 OUT 020H.AL ; SEND COMMAND TO INT CONTROL PORT 

EASE 2088 K27: I INTERRUPT -RETURN-NO-EOI 

EASE 07 2089 POP ES 

EASF IF 2090 POP OS 

~ 
EA60 SF 2091 POP 0' 
EA61 5E 2092 POP 51 
EA62 SA 2093 POP OX 
EA63 59 2094 POP ex 
EA64 58 2095 POP BX 
EA65 58 2096 POP AX ; RESTORE STATE 

EA66 CF 2097 IRET ; RETURN. INTERRUPTS BACK ON 

2098 , WITH FLAG CHANGE 

2099 

2100 1----- NOT IN HOLD STATE, TEST FOR SPECIAL CHARS 

2101 

EA67 2102 K28: ; NO-HaLO-STATE 

EA67 F60617000e 2103 TEST KBJLAG.ALT_SHIFT I ARE WE IN ALTERNATE SHIFT 

EA6C 7503 ZlOit JNZ K29 , JUMP IF ALTERNATE SHIfT 
EA6E E99100 2105 JHP K3. I JUMP If NOT AlTERNATE 

2106 

2107 1----- TEST FOR RESET KEY SEQUENCE (CTL ALT DEl) 

210e 

EA7l 2109 K29: I TEST-RESET 

EA7l F606170004 2110 TEST KB_FLAG.CTL_SHIFT ; ARE WE IN COt{T1;lOL SHIfT AlSO 

EA76 7433 2111 JZ Kll ; NO_RESET 

EA78 3C53 2112 CHP AL.DEL_KEY I SHIFT STATE IS THERE, TEST KEY 

EA7A 752F 2113 JNE Kll ; NO_RESET 

2114 

2115 1----- CTL-ALT-OEL HAS BEEN FOUND. DO I/O CLEANUP 

2116 

EA7C C70672003412 2117 HOY RESET_HAG. 1234H i SET fLAG FOR RESET FUNCTION 

EA82 EASBEOOOFO 2118 JHP RESET ; JI.I1P TO POWER ON DIAGNOSTICS 

2119 

2120 1----- ALT-INPUT-TABLE 

EA87 2121 K30 LABEL BYTE 

~ EA87 52 2122 OB 82.79.80.81.75.76,77 
EA88 4F 

EA89 50 

EA8A 51 

EA8B 4B 

EASC 4C 

EA8D 40 

EABE 47 2123 OB 71,72,73 I 10 NUMBERS ON KEYPAD 

EA8F 48 

System BIOS 5-59 



LOC OBJ LINE SOURCE 

EA90 49 

fA9l 10 

fAn 11 
E.'o93 12 

EA94 13 

E.'o95 14 

EA,96 15 

EA97 16 

EA9B 17 

E.'o99 18 

EA9A 19 

EA9B IE 

EA9C IF 
EA9D 2:0 

EA9E 21 

EUf 2:2 
EAAD 23 

EAAI 24 

EAAZ 25 

fAA] 26 

EAA4 2C 

fAAS 20 

E.'oAEo 2E 

fAA7 2F 

E"A8 ]0 

EAA9 31 

EAAA 32 

EUS 

EAAB 3C39 

EAAD 7505 

EAAF B020 

fABI E92101 

EAB4 


E.'oB4 BFa7E" 


fA87 890.'000 

fABA F2 

EABS .'of 

EABt 7512 

EABE 81EF88EA 
EAC2 .'001900 

EAtS 840A 

EAt7 F6E4 

EAC9 03e7 

EAce A21900 

EACE E889 

fADO 

fADO C606190000 

fADS B91AOO 

fADa FZ 

fAD9 AE 

fADA 7505 

fADC 8000 

EADE E9F400 

fAEl 

fAEl 3e02 

fAn 7Z0e 

EAE5 3tOE 

fAn 7308 

EAE9 80C476 

fAft BODO 

EAEE E9E400 

2124 1----- SUPER-SHIfT-TABLE 

2125 DB 16.17.18,19.20.21,22,23, A-Z TYPEWRITER CHARS 

2126 DB 24.25.30,31,32.33.34.35 

2127 DB 

2128 DB 

2129 

2130 J----- IN ALTERNATE SHIFT. RESET NOT FOUND 

2131 
2132 K31: ;. NO-RESET 

21:n CMP AL,57 ; TEST FOR SPACE KEY 

2134 JHE 0" ; HOT THERE 

2135 MOV AL, ' • SET SPACE CHAR 

2136 JMP OS7 ; BUFFERJIlL 

2137 

2138 LOOK FOR KEY PAD ENTRY 

2139 

2140 K32: , ALT-KEY-PAD 

2141 MOV DI.OFFSET K30 , ALT-INPUT-TABLE 

2142 MOV eXt 10 J LOOK FOR ENTRY USING KEYPAD 

2143 REPNE StASB ; LOOK FOR MATCH 

2144 JHE 033 J NO_ALTJEYPAD 

2145 SUB Dr .OFFSET K30+1 ; DI,'NOW HAS ENTRY VALUE 

2146 "OY AL.ALT_INPUT , GET THE CURRENT BYTE 

2147 I10Y AH,IO J I1ULTIPLY BY 10 
2148 HUL AH 

2149 ADO AX,DX J ADD IN THE LATEST ENTRY 

2150 I10V ALT_INPUT ,AL ;; STORE IT AWAY 

2151 JMP <26 ; THROW AWAY THAT KEYSTROKE 

2152 

2153 ,----- LOOK FOR SUPERSHIFT ENTRY 

2154 
2155 K31: , NO-ALT-KEYPAD 

2156 MOV I ZERO ANY PREVIOUS ENTRY INTO INPUT 

2157 MOV CX.26 ; DI.ES ALREADY POINTING 

01.. REPHE SCASB ; LOOK FOR MATCH IN ALPHABET 

2159 JHE 034 , HOT FOUND. FUNCTION KEY OR OTHER 

2160 MOV AL.O I ASCII CODE OF ZERO 

2161 JMP OS7 ; PUT IT IN THE BUFFER 

2162 

2163 1----- LOOK FOR TOP ROW OF ALTERNATE SHIFT 

2164 

2165 K34 : ; ALT-TOP-ROW 

2166 CMP AL.2 ; KEY WIlli 'I' ON IT 
2167 JB 03S I NOT ONE OF INTERESTING KEYS 

2168 CMP AL.14 ; IS IT IN THE REGION 

2169 JAE 03S , ALT-FUNCTION 

2170 ADO AH,1l8 ; COHVERT PSUEDO SCAN COOE TO RANGE 

2171 HOY AL,O ; INDICATE AS SUCH 

2172 J"P 057 ; BUFFERJIlL 

2173 

2174 ,----- TRANSLATE ALTERNATE SHIFT PSElKlO SCAN CODES 

2175 
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EAFl 2176 K35: J AL T -FUNCTION 

EAF 1 3C38 2177 CHP Al.59 I TEST FOR IN TABLE 

fAF3 7303 2178 JAE K37 i ALT -CONTINUE 

EAFS 

EAFS E96lFF 

2179 

2180 

K36: 
JHP ... i CLOSE-RETURN 

l IGNORE THE KEY 

E.Fe 2:161 Kn: J ALl-CONTINUE 

EAF8 lC47 2162 CHP AL.71 I IN KEYPAD REGION 

~ EAFA 73F9 2183 JAE K3. J IF SO. IGNORE 

EAFC BBSFE9 2164 HOY BX,OFFSET K13 I AL T SHIFT PSEUDO SCAN TABLE 

fAFf E91801 2185 JHP K.3 I TRANSLATE THAT 
2186 

2167 1----- HOT IN ALTERNATE SHIFT 

2188 

EM2 2169 K38: I NOT-ALl-SHIFT 

E602 F606170004 2190 TEST KBJLAG.CTL_SHIFT I ARE WE IN CONTROL SHIFT 

EB07 7458 2191 JZ K44 i NOT-tTl-SHIFT 

2192 

2193 1----- CONTROL SHIFT. TEST SPECIAL CHARACTERS 
2194 1----- TEST FOR BREAK AND PAUSE KEVS 

2195 

E809 3C46 2196 eHP AL.SCROLL]EY I TEST FOR BREAK 

feoe 7518 2197 JHE K3' 1 NO-BREAK 

fBOD 881£8000 2198 HOY ex ,BUFFEFCSTART , RESET BUFFER TO EMPTY 

EBll a91ElAOO 2199 HOV eUFFER_HEAO,BX 

EB15 891E1cOO 2200 HOV BUFFER_TAIl,BX 

EB19 C6067l0080 2,01 HOV BIOS_BREAK ,80H • l1JI;IN ON BIOS_BREAK BIT 

EB1E CDIB 2,0, nIT IBH ; BREAK INTERRUPT VECTOR 

EB,O 2BCO 2,03 SUB AX,AX I PUT OUT DUtI'tY CHARACTER 

EB,2 E913000 ,,04 JMP K57 ; BUFFERJILL 

EB25 2205 K39: ; NO-BREAK 

E825 3C45 ,206 CHP AL.NU",-KEY ; LOOK FOR PAUSE KEY 

EB,7 752"1 ,,07 JHE K41 ; NO-PAUSE 

EB,9 800E180008 ,208 o. KBJLAG_l.HOLD_STATE I TURN ON THE HOLD FLAG 

EB2E B020 2209 HOV AL.EOI ; Ettl OF INTERRUPT TO CONTROL PORT 

Ea30 E620 2210 OUT 020H.AL ; ALLOW FURTHER KEYSTROKE IHTS 

2211 

2212 1----- DURING PAUSE INTERVAL. l1JI;IN CRT BACK ON 

",-......., 2213 

EB32 803E490007 2214 CHP CRT_HODE,7 1 IS THIS BLACK AND WHITE CARD 

EB37 7407 2215 JE K4. j YES I NOTHING TO DO 

EB39 BAD803 2216 MOV OX.03D8H I PORT FOR COLOR CARD 

EB3C A06500 2217 MOV AL.CRT_HOOE_SET I GET THE VALUE OF THE CURRENT I100E 

EB3F EE 2218 OUT DX.AL I SET THE CRT HOOE, SO THAT CRT IS ON 

EB40 2219 K40: I PAUSE - LOOP 

EB40 F606180008 2220 TEST KBJLAG_I.HOLO_STATE 

EB45 75F9 2221 JHZ K4. ; LOOP UNTIL FLAG l1JI;INED OFF 

EB47 E914Ff 2222 JHP K27 , INTERRUPT_RETtJRN_ND_EOI 

'54A 2223 K4l; I NO-PAUSE 

2224 

2225 ;----- TEST SPECIAL CASE KEY 55 

2226 

EB4A 3C37 2227 CHP AL,55 

EB4C 7506 2228 JHE K42 I NOT-KEY-55 

EB4E B80072 2229 MOV AX.114*256 ; START/STOP PRINTING SWITCH 

EB51 £98100 2230 JHP K57 I BUFFER_FIll 

2231 

2232 1----- SET UP TO TRANSLATE CONTROL SHIFT 

2233 

EB54 2234 K42: J NOT-KEY-55 

EB54 BB8EE8 2235 HOY BX. OffSET K8 ; SET UP TO TRANSLATE CTL 

'EB57 3e3B 2236 CHP Al.59 I IS IT IN TABLE 

2237 ; CTL-TABLE-TRANSLATE 

EBS9 7276 2238 JB K5. o YES. GO TRANSLATE CHAR 

EBSB 2239 K43: ; eTL-TABLE-TRANSLATE 

EBSB BBC8E8 2240 HOV BX,OFfSET K9 ; CT L TABLE SCAN 

EB5E E9BCOO 2241 JHP K.3 i TRANSLATE_SCAN 

2,4, 

",-......., 2243 

2244 

;----- NOT IN CONTROL SHIFT 

'B61 2245 K44: I NOT-CTL-SHIFT 

Ee6l 3C47 2246 CHP AL,7l I TEST FOR KEYPAD REGION 

EB63 732C 2247 JAE K4a I HANDLE KEYPAD REGION 

EB65 F606170003 2248 TEST KBJ LAG • LEFT_SHIFT +RIGHT_SHIFT 

EB6A 745A 2249 JZ K54 i TEST FOR SHIFT STATE 

2250 

2251 i----- UPPER CASE. HANDLE SPECIAl CASES 

2252 
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LOC OBJ LINE SOLIRCE 

EB6C 

EB6E 

EB70 

EB73 

E875 

E675 

fB77 

JeOF 

7505 

B8000F 

EB60 

3e37 

7509 

EB79 B020 

EB7B 


E670 


EB7F 

E882 

EM2 

E884 

EB86 

E689 

EBBe 

EBBe 

EBaF 

EM1 

E691 

E896 

E898 

EB9D 

ES9F 

EB9F 

fBAI 

fBAJ 

fBAS 

fBA7 

EBA9 

fBAC 

fBAE 

fBAE 

EBBI 

EBBJ 

EBBJ 

EBB6 

EBB8 

EBBB 

fBBD 

fBBF 

fBBF 

EBCI 

EBC4 

fBCb 

fBCb 

EBce 

EseA 

EBCC 

EBCE 

EBCE 

EBDI 

EBDI 

EBDl 

fBDS 

£620 

COOS 

E90CH 

3e3B 

72:06 

8855£9 

E99100 

BBIBE9 

E840 

F606170020 

7520 

F606170003 

7520 

3C4A 

7408 

3C4E 

740C 

2C47 

8876E9 

fB7l 

88204..6. 

E622 

882B4E 

fBID 

F606170003 

75EO 

2C46 

8869E9 

E60B 

3e36 

7204 

BODO 

EB07 

BBEIEe 

FEee 

2ED7 

2253 CHP AL,IS I BACK TAB KEY 

2254 JHE K45 I NOT-SACK-TAB 

2255 HOY AX,15*256 ; SET PSEUDO SCAN caOE 

2256 JHP SHORT K57 ; BUFFER_FILL 

2257 K45; ; NOT-SACK-TAB 

2258 CHP Al,55 ; PRINT SCREEN KEY 

2259 JHE K46 ; NOT-PRINT-SCREEN 

2260 

2261 ;----- ISSUE INTERRUPT TO IHtlICATE PRINT SCREEN FUHCTION 

2262 

2263 HOY AL,EDI I END OF CURRENT INTERRUPT 

2264 OUT 020H,AL I SO FUIHHER THINGS CAN HAPPEN 

2265 1NT 5H ; ISSUE PRINT SCREEN INTERRUPT 

2266 JHP K27 ; GO BACK WITHOUT EOI OCCURRING 

2267 K46: I NOT -PRINT-SCREEN 

2268 CHP Al,59 ; FUNCTION KEYS 

2269 JB K47 ; NOT-UPPER-FUNCTION 

2270 HOY BX,OFFSET K12 ; UPPER CASE PSEUDO SCAN CODES 

2271 JHP K63 I TRANSLATE_SCAN 

2272 K47: ; NOT-UPPER-FUNCTION 

2273 HOY BX.OFFSET Kll ; POINT TO UPPER CASE TABLE 

2274 JMP SHORT K56 ; OK, TRANSLATE THE CHAR 

2275 

2276 ;----- KEYPAD KEYS, MUST TEST NUM LOCK FOR DETERMINATION 

2277 

2278 K48: I KEYPAD-REGION 

2279 TEST KBJLAG,HUH_STATE ; ARE WE IN HUH_LOCK 

2280 JNZ K52 ; TEST FOR SURE 

2281 TEST KB_FlAG.LEFT_SHIFT+RIGHT_SHIFT; ARE WE IN SHIFT STATE 

2282 JNZ K53 ; IF SHIFTED, REALLY HUM STATE 

2283 

2284 1----- BASE CASE FOR KEYPAD 

2285 

2286 K49: I BASE-CASE 

2287 CHP AL,74 ; SPECIAL CASE FOR A COUPLE OF KEYS 

2288 JE K50 ; MINUS 

2289 CHP AL,78 

2290 JE K51 

2291 SUB AL,7l I CONVERT ORIGIN 

2292 HOY BX,OFFSET K15 ; BASE CASE TABLE 

2293 JHP SHORT Kb4 ; CONVERT TO PSEUOO SCAN 

2294 K50: 

2295 HOY AX.74*25b+'-' I HUNS 

22% JHP SHORT K57 I BUFFERJILL 

2297 K51: 

2298 HOY AX. 78*25b+' +' ; PLUS 

2299 JHP SHORT K57 ; BUFFER_FILL 

2300 

2301 ;----- MIGHT BE HUH LOCK. TEST SHIFT STATUS 

2302 

2303 K52: ; Alt10ST-NUM-STATE 

2304 TEST KB_FLAG, LEFT_SHIFT+RIGHT_SHIFT 

2305 JHZ K49 ; SHIFTED TEMP OUT OF HUH STATE 

2306 K53: ; REALLY_HUM_STATE 

2307 SUB AL.70 ; CONVERT ORIGIN 

2308 HOY eX,OFFSET K14 ; HUH STATE TABLE 

2309 JHP SHORT K56 ; TRANSLATE_CHAR 

2310 

2311 ; ----- PLAIN OLD LOWER CASE 

2312 

2313 K54: I NOT-SHIFT 

2314 CHP AL,59 ; TEST FOR FUNCTION KEYS 

2315 JB K55 ; NOT-LOWER-FUNCTION 

2316 HOY AL.O ; SCAN CODE IN AH ALREADY 

2317 JHP SHORT K57 ; BUFFERJIlL 

2318 K55: ; NOT -LOWER-FlJt.ICTION 

2319 HOY BX,OFFSET KIO ; LC TABLE 

2320 

2321 ;----- TRANSLATE THE CHARACTER 

2322 

2323 K56: I TRANSLATE-CHAR 

2324 DEC AL I CONVERT ORIGIN 

2325 XLAT CS:Kll ; CONVERT THE SCAN CODE TO ASCII 

2326 

2327 1----- PUT CHARACTER INTO BUFFER 

2328 

2329 K57: I BUFFER-FILL 
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LaC OBJ LINE SOURCE 

EB05 3eFF 2330 CMP At,-I I IS THIS AN IG""ORE CHAR 
ES07 741F 2331 JE K59 I YES. DO HaTH ING WITH IT 

EBD9 80FCFF 2332 CMP AH,-I I LOOK FOR -1 PSEUDO SCAN 

EBOC 741A 2333 JE K59 I NEAR_iNTERRUPT_RETURN ,,,. 
2335 1----- HANDLE THE CAPS LOCK PROBlE" 

2336 

~ EeOE Z337 KS8: I BUFFER-FILL-NOTEST 

EBDE F606170040 2338 TEST KB_F LAG. CAPS_S1 ATE I ARE WE IN CAPS LOCK STATE 

EBEl 7420 2339 JZ K61 I SKIP IF NOT 
2340 

2341 1----- IN CAPS LOCK STATE 

'34' 
fBES F606170003 '343 TEST KB]LAG. LEFT_SHIFT+RIGHT_SHIFT I TEST FeR SHIFT STATE 
EBEA 740F 2344 JZ 060 I IF NOT SHIFT I CONVERT LOWER TO LFPER 

'345 
2346 1----- CONVERT ANY UPPER CASE TO LOWER CASE 

2347 

fBEC 3C41 2348 tMP AL. 'A' I FINO OUT IF ALPHABETIC 

EBEE 7215 2349 Ja Kbi I HOT_tAPS_STATE 

EBFO 3C5" 2350 tMP AL, 'Z' 
ESF2 7711 2351 JA 0.1 I NOT_tAPS_STATE 

EBF4 0420 2352 ADD ALt'.'-'.' I CONVERT TO LOWER CASE 

E6F6 E800 2353 JMP SHORT K61 ; NOT_CAPS_STATE 

EBF8 2354 K59: I NEAR-INTERRUPT-RETURN 

EBF8 E95EFE 2355 JMP K26 I INTERRUPT_RETURN 

2356 

2357 1----- CONVERT ANY LOWER CASE TO UPPER CASE 

2358 

EBFB 2359 K60: I LOWER-TO-UPPER 

EBFB 3C61 2360 tMP AL.·.· I FIND OUT If AlPHABETIC 

EBFD 7206 2361 Ja K61 ; NOT_CAPS_STATE 

EBFF le7A 2362 CMP AL. 'z' 

ECOI 7702 2363 JA K61 I NOT_CAPS_STATE 

£C03 2C20 2364 SUB Al. 'a'-'A' I CONVERT TO UPPER CASE 

EC05 2365 K61: I HOT-CAPS-STATE 

EC05 8BIEICOO 2366 MOV BX.BUFFER_TAIL I GET THE END POINTER TO THE BUFFER 

~ EC09 8BF3 2367 MDV SI,ex I SAVE THE VALUE 

ECOB E863FC 2368 CALL O. I ADVANCE THE TAll 

ECOE 3B1ElAOO 2369 CMP BX,BUFFER_HEAD I HAS THE BUFFER WRAPPED AROl.IND 

EC12 7413 2370 JE K6' I BUFFERJUl~BEEP 

EC14 8904 2371 MOV [SIl.AX ; STORE THE VALUE 

EC16 891£1COO 2372 MDV BUFFER_TAIL.BX I HOVE THE POINTER UP 

ECIA E93tFE 2373 JMP 02. I INTERRUPT_RETURN 

2374 

2375 ;----- TRANSUTE SCAN FOR PSEUDO SCAN CODES 

2376 

EtlD 2377 K63: I TRANSLATE-SCAN 

EC1D 2C38 2378 SUB AL,59 ; CONVERT ORIGIN TO FUNCTION KEYS 

EClf 2379 K64: ; TRANSLATE-stAN-ORGO 

EelF 2ED7 2380 XLAT CS:K9 ; CTL TABLE SCAN 

EC21 8AEO 2381 MDV AH.AL ; PUT VAWE INTO AH 

EC23 BODO 2382 MDV AL,O I ZERO ASCll CODE 

EC25 EBAf 2383 JMP 057 I PUT IT INTO THE BUFFER 

23M 

2385 KB_INT ENDP 

2386 

2387 ;----- BUFfER IS FULL. SOlH) THE BEEPER 

2388 

EC27 '389 K62: I BUFFER-FUlL-BEEP 

EC27 B020 2390 MDV AL.EDI ; END OF INTERRUPT COHtIAND 

EC29 E620 2391 OUT 20H,Al ; SEND COmANO TO INT CONTROL PORT 

EC2B 888000 2392 MOV BX.080H 1 NUMBER OF CYClES FOR 1/12 SECOND TONE 

EC2E £461 2393 IN Al,KB_CTl ; GET CONTROL INFORMATION 

EC30 50 2394 PUSH AX I SAVE 

EC31 2395 K65: I BEEP-CVClE 

EC31 24Ft 2396 AND Al.OFtH I TURN Off TIMER GATE AI'I) SPEAKER DATA 

~ 
Et33 E661 2397 OUT KB_CTL,AL I OUTPUT TO CONTROL 

EC35 B94800 2398 MOV CX,48H ; HALF CVCLE TIME FOR TONE 

EC38 2399 K66: 

EC38 E2FE 2:400 LOOP K66 I SPEAKER OFF 

EC3A OC02 2401 DR Al,2 j TURN ON SPEAKER BIT 

fC3t E661 2402 OUT KB_CTL,Al ; OUTPUT TO CONTROL 

EC3E 894600 2403 MOV CX.48H I SET UP COUNT 

Et41 2404 R67: 

fC41 f2Ff 2405 LOOP 0'7 j ANOTHER HALF CYCLE 

EC43 4B 2406 DEC ax I TOTAL TIME Ctun' 
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EC44 75E8 2407 JHZ K.5 I DO ANOTHER CYCLE 
EC46 58 2408 pop AX I RECOVER CONTROL 

EC47 E661 2409 CXJT KB_CTl,A.L I OUTPUT THE CONTROL 
EC49 E912FE 2410 JHP K27 

2411 ; ---------------.------------ ----------- 
2412 ROS CHECKSUM SUBROUTINE 

2413 i --------------------------------------- 

EC4C 2414 ; NEXT.RDS.MODULE 

EC4C B90020 2415 HOV CX.8192 I NUt1BER OF BYTES TO ADO 

EC4F 2416 RDS.CHECKSUM.CNT: ; ENTRY FOR OPTIONAL RDS TEST 

EC4F 32CO 2417 XOR Al,U 

EC51 2418 e26: 

ECSI 0207 2419 ADD Al,OS: lex] 
EC53 43 2420 INC BX I POINT TO NEXT BYTE 

EC54 EZFB 2421 LOOP C2' I ADD All BYTES IN RDS MODULE 

EC56 OACO 2422 OR AL,Al J SUM = O? 

ECS8 C3 2423 RET 

2424 RDS.CHECKSUM ENDP 

2425 


2426 J-- INT 13 ------------------------------------------------------------- 
2427 J DISKETTE 110 

2428 J THIS INTERFACE PROVIDES ACCESS TO THE 5 1/4" DISKETTE DRIVES 

2429 J INPUT 

2430 (AH)=O RESET DISKETTE SYSTEM 

2431 HARD RESET TO NEC, PREPARE COtl1Atl), RECAl REQUIRED 

2432 ON ALL DRIVES 

2433 UH )=1 READ THE STATUS OF THE SYSTEH INTO IAll 

2434 DISKETTE_STATUS FROH LAST OPERATION IS USED 

2435 

2436 J REGISTERS FOR READIWRITEIVERIFYlFORMAT 

2437 (DU - D~IVE t-n.JHBE~ (0-3 ALLOWED. VA-WE CHECKED) 

2438 CDH) - HEAD NUMBER (0-1 ALLOWED. NOT VAWE CHECKED) 

2439 (CH) - TRACK NUHBER (0-39. NOT VALUE CHECKED) 

2440 (CL) - SECTO~ NUl'IBER 11-8. NOT VALUE CHECKED. 

2441 NOT USED FOR FORMAlI 

2442 (AL) - Nl.JMBE~ OF SECTOR'S ( MAX = 8. NOT VALUE CHECKED. HOT USED 

2443 FOR FORMAT) 

2444 (ES:BXI - ADDRESS Of BUffER I HOT REQUI~ED FOR VE~IFy) 

2445 

2446 IAHJ=2 READ THE DESIRED SECTORS INTO MEMORY 

2447 (AH )=3 WRITE THE DESIRED SECTO~S F~OM MEHORY 

2448 IAHJ=4 VERIFY THE DESIRED SECTORS 

2449 I AH )=5 fORHAT THE DESIRED TRACK 

2450 FOR THE fORHAT OPERATION. THE BUFFER POINTER IES.BX) 

2451 tlUST POINT TO THE COLLECTION OF DESIRED ADDRESS FIELDS 

2452 FOR THE TRACK. EACH FIHD IS COMPOSED Of 4 BYTES. 

2453 (C.H.R.N). WHERE C = TRACK NUMBER. H=HEAD HUf1BER. 

2454 R = SECTOR NUMBER. N= NUHBER OF BYTES PER SECTOR 

2455 (00=128. 01=256. 02=512. 03=1024J. THERE tllST BE ONE 

2456 ENTRY FOR EVERY SECTOR ON THE TRACK. THIS INfORMATION 

2457 IS USED TO FIND THE REQUESTED SECTOR DlRING READIWRITE 

2458 ACCESS. 

2459 

2460 ; DATA VARIABLE -- DISK_POINTER 

2461 DOlSLE 1ol0RD POINTER TO THE CURRENT SET Of DISKETTE PARAHETERS 

2462 J OUTPUT 

2463 AH = STATUS OF OPERATION 

2464 STATUS BITS ARE DEFINED IN THE EQUATES fOR 

2465 DISKETTE_STATUS VARIABLE 1N THE DATA SEGMENT OF TH1S 

2466 MDOULE. 

2467 CY = 0 SUCCESSfUL OPERATION (AH=O ON RETURN) 

2468 CY = 1 FAILED OPERATION IAH HAS ERROR REASONJ 

2469 FOR READ/WRITEIVERIFY 

2470 DS.BX.DX.CH,CL PRESERVED 

2471 Al = NUMBER OF SECTORS ACTUAllY READ 

2472 ***** AL MAY NOT BE CORRECT IF TIME OUT ERROR OCCURS 

2473 NOTE: IF AN ERROR IS REPORTED BY THE DISKETTE CODE. THE 

2474 APPROPRIATE ACTION IS TO RESET THE DISKETTE. THEN ~ETRY 

2475 THE OPERATION. ON READ ACCESSES. NO MOTOR START DELAY 

2476 IS TAKEN. so THAT THREE RETRIES ARE REQUIRED ON REAOS 

2477 TO ENSURE THAT THE PROBLEt1 IS NOT DUE TO HOTOR 

2478 START-UP. 

2479 J-----------------------------------------------------------------------
2480 ASSUME CS:COOE,OS:DATA.ES:DATA 

EC59 2481 ORG OEC59H 

EC59 2482 DISKETTE_IO PROC fAR 

EC59 FB 2483 STI INTERRUPTS BACK ON 
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feSA S3 

EC58 51 

Eesc IE 

Ee50 56 

ECSf 57 

ECSF 55 

Ee60 52 

fe6l saEe 

fe63 f8D812 

Ee66 f81COO 

£C69 880400 

ECbe E8FDDI 

EC6F 88264000 

feB 6A26410Q 

fe77 eo FeD I 

Ee7A F5 

Ee7B SA 

Ee7t 50 

EC70 SF 

Ee7f 5f 

Ee7F IF 

fceo S9 

EC81 58 

fC82 CA0200 

EC65 

EC85 BAFD 

Ee87 80263F007F 

feec OAE4 

ECSE 7427 

£C90 fEee 

£C92 7473 

EC94 C606410000 

£C99 80FA04 

EC9C 7313 

EC<;IE FEee 

ECAO 7469 

ECAl FEee 

ECA4 7503 

ECAb E99500 

ECA9 

ECA9 FEee 

£CAB 7467 

ECAD FEee 

ECAF 7467 

ECSI 

ECBl C606410001 

EeM C3 

ECB7 

feB7 BAF201 

ftBA fA 

ECBB A03FOO 

fCSE 8104 

Eeeo 02EO 

fCC2 A820 
ECC4 750C 

Eceb A840 

Ecce 7506 

ECCA A680 

Ecce 7406 

ECCE FEeD 

ECDO 

ECDO FEeD 

fCD2 
fC02 FEeD 

ECD4 

ECD4 ocoe 
fC06 EE 

EC07 C6063£0000 

ECOC C606410000 

feEl OC04 

fcn EE 

LINE SOURCE 

2464 PUSH BX ; SAVE ADDRESS 

2485 PUSH CX 

2486 PUSH OS ; SAVE SEGMENT REGISTER VALUE 

2487 PUSH SI ; SAVE All REGISTERS ~URING OPERATION 

2488 PUSH 01 

2489 PUSH BP 

2490 PUSH ox 
2491 tIDV BP,SP J SET UP POINTER TO HEAD PARM 

2492 CAll DDS 

2493 CAll Jl J CAll THE REST TO ENSURE OS RESTORED 

2494 I10V BX,4 J GET THE MOTOR WAIT PARAMETER 

2495 tALL GET_PARH 

2496 MOV HOTOR_COUNT ,AH , SET THE TIMER COUNT FOR THE MOTOR 

2497 MOV AH,DISKETTE_STATUS ; GET STATUS OF OPERATION 

2496 CMP AH,I ; SET THE CARRY FLAG TO INDICATE 

2499 CMC I SUCCESS OR FAILURE 

2500 POP OX ; RESTORE All REGISTERS 

2501 POP BP 

2502 pop 01 

2503 pop 51 

2504 POP OS 

2505 POP CX 

2506 pop BX J RECOVER ADDRESS 

2507 OET 2 I THROW AWAY SAVED FLAGS 

2508 DISKETTE_IO ENOP 

2509 

2510 J1 PROC NEAR 

2511 MOV DH,Al , SAVE I SECTORS IN DH 

2512 AND MOTOR_STATUS,07FH I INDICATE A READ OPERATION 

2513 OR AH,AH ; "H=O 

2514 JZ DISK_RESET 

2515 DEC AH I AH=1 

2516 JZ 
2517 ttoV DISKETTE_STATUS,O I RESET THE STATUS INDICATOR 

2518 CMP Dl.4 I TEST FOR DRIVE IN 0-3 RANGE 

2519 JAE J3 I ERROR IF ABOVE 

2520 DEC AH ; AH=2 

2521 JZ DISK_READ 

2522 DEC AH ; AH:03 

2523 JNZ J, I TEST_DISK_VERF 

2524 JMP DISK_WRITE 

2525 J2: ; TEST_DISK_VERF 

2526 DEC AH , AH=4 

2527 JZ DISK_VERF 

2526 DEC AH I AH=5 

2529 JZ DISKJORMAT 

2530 J3: 

2531 ttoV DISKETTE_STAnJS.BADStID I ERROR COCE. NO SECTORS TRANSFERRED 

2532 RET I UNDEFINED OPERATION 

2533 J1 ENOp 

2534 

2535 j----- RESET THE DISKETTE SYSTEM 

2536 

2537 PRot NEAR 

2536 OX,03F2H I ADAPTER COHrnOl PORT 

2539 CLI ; NO INTERRUPTS 

2540 ; ....ICH MOTOR IS ON 

2541 HoY Cl,4 I SHIFT COUNT 
2542 SAL Al.Cl I MOVE MOTOR VAlUE TO HIGH NYBBlE 

2543 TEST Al. 20H ; SELECT CORRESPOHDING DRIVE 
2544 JNZ J5 J JUMP IF MOTOR ONE IS ON 

2545 TEST Al. 40H 

2546 JNZ J4 ; JUMP IF MOTOR TWO IS ON 

2547 TEST Al, 60H 

2548 JZ J6 i JUMP IF MOTOR ZERO IS ON 
2549 INC AL 

2550 J4: 

2551 INC AL 

2552 J5: 

2553 INC AL 
2554 J6: 

2555 00 AL.a , T~N ON INTERRUPT ENABLE 

2556 IXJT DX.Al I RESET THE ADAPTER 

2557 MOV SEEK_STATUS ,0 i SET RECAl REQUIRED ON All DRIVES 

255a MOV DISKETTE_STATUS ,0 ; SET OK' STATUS FOR DISKETTE 

2559 OR Al,4 ; TURN OFF RESET 

2560 OUT DX,At ; TURN OFF THE RESET 
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ECE4 FB 

feES EB2:AOZ 

EtES A04200 

ftEe xeo 
ECED 7406 

ECEF 800E410020 

ECF4 C3 

ECF5 

ECF5 8403 

ECF7 E84701 

ECfA 8BOI00 

ECfD E86eOI 

fDOO 880300 

ED03 £86601 

ED06 

E006 C3 

E007 

E007 A04100 

EDOA C3 

EDOB 

EDOB 8046 

EOOO 

EOOD E88801 

EDI0 B4E6 

EDI, E836 

ED14

EDl4 B042 

E016 EBF5 

ED18 

E018 800E3F0080 

EOI0 B04A 

EOIF E8A601 

EOZZ B440 

E02:4 EB24 

E026 

ED26 BB0700 

E029 E84001 

ED2C BB0900 

E02F E83AOI 

ED32 BeDFOO 

E035 E83401 

E038 BBII 00 

EOlB E9ABOO 

£D3E 

ED3£ 800£3F0080 

E043 804A 

E045 E88001 

E048 84C5 

LINE SOURCE 

2561 STI ; REENABlE THE INTERRUPTS 

2562 CAll CHK_STAT_2 I 00 SENSE INTERRUPT STATUS 
2563 ; FOLLOWING RESET 

2564 HOV AL,NEt_STATUS I IGNORE ERROR RETURN AND DO OWN TEST 
2565 CHP AL,otOH ; TEST FOR DRIVE READY TRANSITION 
2566 JZ J7 I EVERYTHING OK 

2:567 OR DISKETTE_STATUS.BAD_NEC I SET ERROR CODE 

2566 RET 

2569 

2570 1----- SEND SPECIFY COMMAND TO NEt 

2571 

2572 J7: I DRIVE_READY 
2573 HOV AH.03H I SPECIFY Cott1Af«) 

2574 CALL NEC_OUTPUT ; OUTPUT THE COMI'IAtIJ 

2575 HOV ex.! ; FIRST BYTE PAR" IN BLOCK 
2576 CALL GET_PARH , TO THE NEe CONTROLLER 

2577 MOV BX,] I SECON) aYTE PARH IN BLOCK 
2576 CALL GET_PARM , TO THE NEe CONTROLLER 

2579 J8: I RESET_RET 
2580 RET I RETURN TO CALLER 

2581 DISK..RESET ENDP 
2582 

2583 ;----- DISKETTE STATUS ROUTINE 

2584 

2585 DISK_STATUS PROC NEAR 

2586 HOV AL .DISKETTE_STAl1IS 

2587 RET 

2588 DISK_STATUS ENDP 
2589 

2590 ;----- DISKETTE READ 

2591 

2592 DISK.-REAO PROC NEAR 

2593 HOY AL.046H I READ Cot1t1AND FOR OMA 

2594 J9: I DISK_READ_CONT 
2595 CALL DI1A_SETUP ;. SET UP THE DMA 
2596 MOV AH,OE6H ; SET UP RO COt1I1AND FOR NEC COtfTROLLER 
2597 JHP SHORT R~COF'H I GO DO THE OPERATION 

2598 DISK_READ EtIlP 

2599 

2600 1----- DISKETTE VERIFY 

2601 

2602 DISK..VERF PROC NEAR 

2603 HOV AL,042H I YERIFY COMHAhI) FOR OMA 

2604 JHP J9 ; DO AS IF DISK READ 

2605 DISK..YERF ENDP 
2606 

2607 ,----- DISKETTE FORMAT 

2608 

2609 DISK_FORMAT PROC NEAR 

2610 OR MOTOR_STATUS,80H I INDICATE WRITE OPERATION 

2611 HOY AL,04AH ; WILL WRITE TO THE DISKETTE 

2612 CALL DMA_SETUP I SET UP THE OttA 

2613 MOV AH.040H I ESTABLISH THE FORMAT Cott"IAtI) 

2614 JMP SHORT RW_OPN ;. DO THE OPERATION 

2615 JIO: I CONTINUATION OF RI,COF'H FOR FttT 

2616 HOY BX.7 I GET THE 

2617 CALL GET_PARM I BYTES/SECTOR VALUE TO NEC 

2618 HOY BX,9 I GET THE 

2619 CALL GET_PARM , SECTORS/TRACK VALUE TO NEC 

2620 HOY BX,15 ; GET THE 

2621 CALL GET_PARH , GAP LENGTH VALUE TO NEC 

2622 MOV BX.17 • GET THE FILLER BYTE 

2623 JHP Jl. I TO THE CONTROLLER 

2624 DISK_FORMAT ENDP 

2625 

2626 ;----- DISKETTE WRITE ROUTINE 

2627 

2628 DISK_WRITE ""OC NEAR 

2629 OR HOTOR_STA TUS, BOH J INDICATE WRITE OPERATION 

2630 HOY AL,04AH ;. DMA WRITE COMMAND 

2631 CALL DMA_SETUP 

2632 MOV AH,OC5H I NEC CotI1AHD TO WRITE TO DISKETTE 

2633 DISK_WRITE ENDP 

2634 

2635 1----- ALLOIol WRITE ROUTINE TO FALL INTO RI'COPN 

2636 

2637 1---------------------------------------------------------------
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LaC OSJ 

EFC4 C3 

EFe7 

EFe7 

EFe7 CF 

EFea 02 

EFC9 25 

EfeA 02 

EfCB De 

Efee 2A 

EFea ff 

EFeE 50 

EFeF F6 

HOD 19 

EFDI 04 

EFDZ 

EF02 

EFOZ FB 

EF03 IE 

[F04 52 

EFOS 56 

EF06 SI 

EF07 53 

EFOB E6630F 

EFoB 86F2 

EFDD eAse7S 

EFED DIE6 
EFEZ 685408 

EFE5 OBD2 

EFE7 740C 

EFE9 OAE4 

EFEB 740E 

EFED FEee 

EFEF 743F 

LINE SOURCE 

3177 
3178 

3179 

RET 
HUtt_TRANS 

RESULTS EHOP 

EHOP 

3180 .--------------------____________________________________________________ 

3181 ; DISK_BASE 


3182 THIS IS THE SET OF PARAHETE~S REQUIRED FOR DISKETTE OPERATION. 


3183 THEY ARE POINTED AT BY THE DATA VARIABLE DISK.POINTER. TO 

3184 110DIFY THE PARAMETERS. BUILD ANOTHER PARAMETER BLOCK AND POINT 

3185 DISK.POINTER TO IT. 
3166 ;-------------------------------------______________________ • ____________ 

3187 ORG OEFC7H 

3188 LABel BYTE 

3169 DB 11001111B J SRT=C , HD UNLOAD=OF - 1ST SPECIFY eYTE 

3190 DB ; HD LOAD::l. NOOE=OHA - 2f.1) SPECIFY AYTF 

3191 DB 1 WAIT AFTER opt.! TI L NOTOR OFF 

3192 DB ; 512 BYTES/SECTOR 

3193 DB 8 1 EDT ( LAST SECTOR ON TRACK) 

3194 DB OlAH i GAP LENGTH 

3195 DB OFFH I DTL 

3196 DB 050H I GAP LENGTH FOR FORHAT 

3197 DB OF6H I FILL BYTE FOR FORHAT 

3198 DB 25 ; HEAD SETTLE TINE (NILLISECONDS) 

3199 DB ; MOTOR START TIME (1/8 SECONDS) 

3200 

3201 1--- INT 17 ------------------------------------------------------------ 

3202 PRINTER.IO 

3203 nns ROUTINE PROVIDES CQt1t1l.I-IICAnON WITH THE PRINTER 

3204 INPUT 

3205 (AHI=O PRINT THE CHARACTER IN (All 

3206 ON RETURN I AH::1 IF CHARACTER COULD HOT BE PRINTED 

3207 (TINE OUT). OTHER BITS SET AS ON NORNAL STATUS CALL 

3208 (AH}=1 INITIALIZE THE PRINTER PORT 

3209 RETURNS WITH (AH 1 SET WITH PRINTER STATUS 

3210 IAHl=2 READ THE PRINTER STAruS INTO (AHl 

3211 7 1 2-1 0 

3212 I I I I.TINE OUT : 

3213 I I I. UNUSED 

3214 1 = 110 ERROR 

3215 1 = SELECTED 

3216 I. 1 = OUT OF PAPER 

3217 1 = ACKNOWLEDGE 

3218 1 ;: NOT BUSY 

3219 

3220 (OX) ;: PRINTER TO BE USED (0,1,21 CORRESPONDING TO ACTUAL 

3221 VAlUES IN PRINTER.BASE AREA 

3222 I 

3223 ; DATA AREA PRINTER.BASE CONTAINS THE BASE ADDRESS OF THE PRINTER 

3224 ; CAROlS) AVAILABLE (LOCATED AT BEGItI'UNG OF DATA SEGMENT, 

3225 ; 408H ABSOLUTE, 3 WORDS) 

3226 

3227 ; DATA AREA PRINT.TIN.OUT I BYTE I "AY BE CHANGED TO CAUSE DIFFERENT 

3228 I TIME-OUT WAITS. OEFAULT=20 

3229 

3230 ; REGISTERS AH IS MODIFIED 

3231 A.Ll OTHERS UNCHANGED 

3232 ;----------------------------------------------------------------------- 

3233 ASSln1E CS:CODE .05: DATA 

3234 OR" OEFDlH 

3235 PRINTER.IO PROC FAR 

3236 STI ; INTERRUPTS BACK ON 

3237 PUSH OS J SAVE SEGMENT 

3238 PUSH DX 

3239 PUSH SI 

3240 PUSH CX 

3241 PUSH BX 
3242 CALL DDS 

3243 HOV SI,DX I GET PRINTER PARI1 

3244 HOV BL,PRINT TII1 OUT[SII ; LOAD TINE-OUT PARM 

3245 SHL SId I WORD OFFSET INTO TABLE 

3246 HOV OX, PRINTER.BASE I SI I J GET BASE ADDRESS FOR PRINTER CARD 

3247 DR DX,DX 1 TEST OX FOR ZERO. 

3248 ; INJICATING NO PRINTER 

3249 JZ B. 1 RETURN 

3250 OR AH,AH I TEST FOR IAHI::O 

3251 JZ B2 I PRINT.AL 

3252 DEC AM 1 TEST FOR IAHI=1 

3253 JZ Be 

5-74 System BIOS 




