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""" PIED PIPER CHARACTER SET PROH 

OCTOBER 191 198Z 

EACH CHARACCTER BEGINS WITH A LABEL HXY! 
J.!HERE XY IS THE HEX VALllE OF THE CHARACTER 

0000' HOO~ 

0000' 10 10 10 10 DB 10H1lOH1lOH1lOH1lFH100H100H~ooH 
0001' lF 00 00 00 
0008' 00 00 00 00 DB OOH100H100H100H100H100H100H100H 
OOOC'. 00 00 00 00 
0010' H01i 
0010' 00 00 00 00 DB OOH100H100H100Hr1FH110Hr10Hr10H 
0011' 1F 10 10 10 
0018' 10 00 00 00 DB 10H100H100H100H100H100H100H100H 
001C' 00 00 00 00 
OOZO' HOZ! 
OOZO' 10 10 10 10 DB 10H110Hr10H110H10FOH100HrOOHrOOH 
OOZ1' FO 00 00 00 
ooze· 00 00 00 00 DB OOHrOOHrOOH100HrOOH100H100H100H 
ooze· 00 00 00 00 
0030' H03l 
0030' 00 00 00 00 DB OOH100HrOOHrOOH10FOH110Hr10Hr10H 
0031' FO 10 10 10 

~ 
0038' 10 00 00 00 DB 10H100H100H100H100H100H100H100H 
003C' 00 00 00 00 
0010' H01l 
0010' 10 10 10 10 DB 10Hr10H1lOH1lOH10FFH100H100H100H 
0011' FF 00 00 00 
0018' 00 00 00 00 DB OOH100H100H100H100H100H100H100H 
001C' 00 00 00 00 
0050' H05: 
0050' 00 00 00 00 DB OOH100H100H100H10FFH1lOH1lOH110H 
0051' FF 10 10 10 
0058' 10 00 00 00 DB 10H100H100H100H100H100H100HrOOH 
005C' 00 00 00 00 
0060' H06l 
0060' 10 10 10 10 DB 10Hr10H1lOH1lOH11FHr10Hr10Hr10H 
0061' lF 10 10 10 
0068' 10 00 00 00 DB lOH100H100H100HrOOH100H100HrOOH 
006C' 00 00 00 00 
0070' H07: 
0070' 10 10 10 10 DB 10Hr10Hr10H1lOH10FOH110Hr10Hr10H 
0071' FO 10 10 10 
0078' 10 00 00 00 DB lOH100HrOOH100HrOOH100HrOOHrOOH 
007C' 00 00 00 00 
0080' HOB! 
0080' EO 80 80 EB DB OEOHrOBOH10BOHrOESH1030H10ZEH102BH10BH 
0081' 30 2E 28 OB 
0088' OE 00 00 00 DB OEH100H100H100H100HrOOH100H100H 

,,,,,...., OOSC' 00 00 00 00 
0090' H09t 
0090' FF AB D7 AB DB OFFH10ABHr007H10ABH1007H10ABH1007H10ABH 
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009'1' D7 AB D7 AB 
0098' FF 00 00 00 DB OFFH,OOH,OOH,OOH,OOH,ooH,ooH,ooH 
009C' 00 00 00 00 
OOAO' HOA: 
OOAO' 10 10 10 10 DB 10H,10Hr10H,10H,OFFH,10~r10H,10H 

MM' FF 10 10 10 
OOA8' 10 00 00 00 DB lOH100H100HrOOH100HrOOH,OOH,OOH 
OOAC' 00 00 00 00 
OOBO' HOB: 
OOBO' 10 10 10 10 C•B 10Hr10Hr10Hr10HrlOH,10Hr10Hr10H 
OOB'1' 10 10 10 10 
OOBS' 10 00 00 00 DB 10HrOOH100H100HrOOHrOOH,OOHrOOH 
OOBC' 00 00 00 00 
OOCO' HOC: 
OOCO' 00 00 00 00 DB OOHrOOH,OOHrOOHrOFFH100HrOOHrOOH 
OOC4' FF 00 00 00 
ooca· 00 00 00 00 DB OOH100H100HrOOH100HrOOH100HrOOH 
oocc· 00 00 00 00 
1)000' HOO: 
0000' 00 7C 00 00 DB OOH17CH100H100H100H100H100H100H 
OOD'1' 00 00 00 00 
OODS' 00 00 00 00 DB OOH100H100H100H100H100H100H100H 
OODC' 00 00 00 00 
OOEO' HOE: 
OOEO' 00 00 08 7C DB OOH100Hr08H107CHrlOH,07CH,20H,OOH 
OOE'1' 10 7C 20 00 
OOE8' 00 00 00 00 OB OOH,OOH,OOH,OOHrOOH,OOHrOOH100H 
OOEC' 00 00 00 00 
OOFO' HOFt 
OOFO' 00 00 00 00 DB OOH100HrOOH100Hr10Hr28HrlOH,OOH 
OOF'1' 10 28 10 00 
OOF8' 00 00 00 00 DB OOH,OOH,ooH,OOHrOOHrOOH,oOHrOOH 
OOFC' 00 00 00 00 
0100' H10: 
0100' AO CO 80 AS DB OAOH,OCOHr080HrOA8H,038H,02EHr08H,OCH 
010'1' 38 2E 08 OC 
0108' 08 00 00 00 OB 08H,OOH,OOH,ooH,ooH,ooH,oOHrOOH 
OlOC' 00 00 00 00 
0110' H1U 
0110' 00 00 10 00 DB OOH,OOH,10H100H17CH,OOH,10HrOOH 
011'1' 7C 00 10 00 
0118' 00 00 00 00 DB OOHrOOHrOOH,OOH,OOHrOOH,OOH100H 
011C' 00 00 00 00 
0120' H12: 
0120' 00 60 18 01 DB OOH,60H,18Hr01Hr18H160HrOOH17CH 
012'1' 18 60 00 7C 
0128' 00 00 00 00 DB OOHrOOH100H100H100HrOOH100H100H 
012C' 00 00 00 00 
0130' H13t 
0130' 00 oc 30 '10 DB OOH10CHr30Hr10Hr30HrOCH100Hr7CH 
0131' 30 OC 00 7C 
0138' 00 00 00 00 DB OOHrOOH100H100H100H100HrOOH100H 
013C' 00 00 00 00 

.~ 0110' H11: 
0110' 00 38 20 20 DB OOH138Hr20Hr20H1ZOH120H120H120H 
01'11' 20 20 20 20 
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OHS' 00 00 00 00 OB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
014C' 00 00 00 00 
0150' H15: 
0150' 00 20 20 20 OB 00Hr20Hr20H120Hr20Hr20Hr20H138H 
0154' 20 20 20 38 
0158' 00 00 00 00 DB OOHrOOH100HrOOHrOOHrOOHrOOH100H 
015C' 00 00 00 00 
0160' H16: 
0160' 00 7C 11 41 OB OOHr7CHr14Hr41Hr14Hr14Hr41H17CH 
0164' 4'1 41 44 7C 
0168' 00 00 00 00 DB OOHrOOHrOOHrOOH100H100HrOOHrOOH 
016C' 00 00 00 00 
0170' H17! 
0170' 00 10 10 10 OB 00Hr10Hr10Hr10Hr10Hr10Hr10Hr7CH 
0171' 10 10 10 7C 
0178' 00 00 00 00 OB OOHrOOHrOOHrOOHrOOHrOOHrOOH100H 
017C' 00 00 00 00 
0180' Hts: 
0180' 00 10 38 54 DB 00Hr10Hr38Hr51Hr10Hr10Hr10Hr10H 
0181' 10 10 10 10 
0188' 00 00 00 00 DB OOHrOOH100HrOOHrOOHrOOHrOOHrOOH 
01BC' 00 00 00 00 
0190' H19: 
0190' 00 10 10 10 OB 00Hr10Hr10Hr10Hr10Hr54Hr38Hr10H 
0191' 10 51 38 10 
0198' 00 00 00 00 OB OOHrOOHrOOHrOOHrOOHrOOHrOOH100H 
019C' 00 00 00 00 

~ 
01AO' HlA: 

' ' 01AO' 00 00 OB 01 OB OOHrOOH10BH104Hr7EH104HrOBH100H 
01A1' 7E 01 OB 00 
OlAB' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
01AC' 00 00 00 00 
0180' H1B: 
01BO' 00 00 10 20 OB OOHrOOH110Hr20Hr7EHr20H110HrOOH 
01B1' 7E 20 10 00 
01BB' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOH100HrOOH 
01BC' 00 00 00 00 
01CO' H1Ct 
01CO' 00 20 10 10 DB OOHr20Hr10Hr10Hr10Hr10Hr10HrOBH 
01C4' 10 10 10 OB 
01CB' 00 00 00 00 DB OOHrOOHrOOH100H100H100H100HrOOH 
01CC' 00 00 00 00 
0100' HlO: 
0100' 00 00 00 78 OB 00Hr00Hr00Hr78Hr01Hr04Hr04Hr78H 
01D4' 01 01 01 78 
OlDB' 00 00 00 00 OB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
010C' 00 00 00 00 
01EO' H1E: 
OlEO' 00 00 10 10 DB 00Hr00Hr10Hr10Hr28Hr28Hr11Hr7CH 
01E1' 28 28 11 7C 
01E8' 00 00 00 00 OB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
01EC' 00 00 00 00 
01FO' H1F: 

.~ 01FO' 00 00 7C 11 OB OOH100H17CHr11H128Hr28Hr10Hr10H 
01F1' 28 28 10 10 
01FB' 00 00 00 00 OB OOHrOOH100HrOOHrOOH100H100H100H 
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01FC' 00 00 00 00 
0200' H20: 
0200' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,oOH,ooH 
0201' 00 00 00 00 
0208' 00 00 00 00 DB OOH,OOHrOOH,OOHrOOHrOOH,OOH,OOH 
020C' 00 00 00 00 
0210' H21: 
0210' 00 10 10 10 DB 00Hr10Hr10Hr10Hr10H,10Hr00Hr10H 
0211' 10 10 00 10 
0218' 00 00 00 00 DB OOH,OOH,OOHrOOHrOOH,OOHrOOHrOOH 
021C' 00 00 00 00 
0220' H22l 
0220' 00 28 28 28 DB OOH,28Hr2BHr28HrOOHrOOHrOOHrOOH 
0221' 00 00 00 00 
0228' 00 00 00 00 DB OOH,OOHrOOH,OOHrOOHrOOHrOOHrOOH 
022C' 00 00 00 00 
0230' H23l 
0230' 00 28 28 7C DB OOHr28H,28Hr7CH,28Hr7CHr28Hr28H 
0231' 28 7C 28 28 
0238' 00 00 00 00 DB OOH,OOHrOOHrOOH,OOHrOOHrOOHrOOH 
023C' 00 00 00 00 
0210' H21l 
0210' 00 10 3C 50 DB OOHr10Hr3CHr50Hr38Hr11Hr78Hr10H 
0211' 38 11 78 10 
0218' 00 00 00 00 DB OOHrOOHrOOH,OOH,OOHrOOHrOOHrOOH 
021C' 00 00 00 00 
0250' H2S: 

~ 
0250' 00 60 61 08 DB OOH,60Hr61HrOBHr10Hr20H,1CHrOCH 
0251' 10 20 1C OC 
0258' 00 00 00 00 DB OOHrOOH,OOH,OOHrOOHrOOH,OOH,OOH 
025C' 00 00 00 00 
0260' H26: 
0260' 00 10 28 28 DB 00Hr10H,28Hr28Hr30Hr51H,18Hr31H 
0261' 30 51 18 31 
0268' 00 00 00 00 DB OOHrOOHrOOH,OOHrOOHrOOH,OOHrOOH 
026C' 00 00 00 00 
0270' H27: 
0270' 00 10 10 20 DB OOH,10Hr10Hr20HrOOHrOOHrOOHrOOH 
0271' 00 00 00 00 
0278' 00 00 00 00 DB OOHrOOH,OOHrOOHrOOHrOOHrOOHrOOH 
OZ7C' 00 00 00 00 
0280' H28l 
0280' 00 08 10 20 DB OOH,08Hr10Hr20Hr20Hr20Hr10Hr08H 
0281' 20 20 10 08 
0288' 00 00 00 00 DB OOH,OOH,OOHrOOHrOOHrOOHrOOHrOOH 
028C' 00 00 00 00 
0290' H29: 
0290' 00 zo 10 08 DB 00Hr20Hr10Hr08Hr08Hr08Hr10Hr20H 
0291' 08 08 10 20 
0298' 00 00 00 00 DB OOHrOOHrOOH,OOHrOOHrOOHrOOHrOOH 
029C' 00 00 00 00 
02AO' H2A: 
02AO' 00 00 10 51 DB OOHrOOHr10Hr51Hr38Hr51H,10HrOOH 

·~. 02A1' 38 51 10 00 
OZAS' 00 00 00 00 DB OOH,OOHrOOHrOOHrOOH,OOH,OOHrOOH 
02AC' 00 00 00 00 
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OZBO' HZB: 
OZBO' oo oo· 10 10 DB OOHrOOHr10Hr10Hr7CHr10Hr10HrOOH 

~- OZB1' 7C 10 10 00 
OZBB' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
owe· 00 00 00 00 
OZCO' H2C: 
OZCO' 00 00 00 00 DB 00Hr00Hr00Hr00Hr00Hr00Hr10Hr10H 
OZC1' 00 00 10 10 
ozcs· 20 00 00 00 DB 20HrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
OZCC' 00 00 00 00 
0200' H2Dl 
0200' 00 00 00 00 DB OOHrOOHrOOHrOOHr7CHrOOHrOOHrOOH 
0201' 7C 00 00 00 
02D8' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
OZDC' 00 00 00 00 
02EO' H2E: 
02EO' 00 00 00 00 DB 00Hr00Hr00Hr00Hr00Hr00Hr00Hr10H 
OZE1' 00 00 00 10 
02E8' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
OZEC' 00 00 00 00 
OZFO' HZF: 
OZFO' 00 00 01 OB DB OOHrOOHr01Hr08Hr10HrZOHr10HrOOH 
OZF1' 10 20 10 00 
OZFB' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
02FC' 00 00 00 00 
0300' H30l 
0300' 00 38 11 1C DB OOHr38Hr11Hr1CHr51Hr61Hr11Hr38H 

!""'-, 0301' 51 61 11 38 
0308' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
030C' 00 00 00 00 
0310' H3U 
0310' 00 10 30 10 DB 00Hr10Hr30Hr10Hr10Hr10Hr10Hr38H 
0311' 10 10 10 38 
0318' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
031C' 00 00 00 00 
0320' H32: 
0320' 00 38 11 01 DB 00Hr38Hr11Hr01Hr18Hr20Hr10Hr7CH 
0321' 18 20 10 7C 
0328' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
032C' 00 00 00 00 
0330' H33l 
0330' 00 7C 01 OB DB OOHr7CHr01HrOBHr18Hr01Hr11Hr38H 
0331' 18 01 11 38 
0338' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
033C' 00 00 00 00 
0310' H31: 
0310' 00 OB 18 ZB DB OOHrOBHr1BHrZBHr1BHr7CHrOBHr08H 
0311' 1B 7C OB OB 
0318' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
031C' 00 00 00 00 
0350' H35l 
0350' 00 7C 10 7B DB OOHr7CHr10Hr7BHr01Hr01Hr11Hr3BH 
0351' 01 01 11 38 

""'-' ' 035B' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
035C' 00 00 00 00 
0360' H36l 
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0360' 00 1B 20 10 OB OOH,1BH,20H,10H,7BH,11H,11H,38H 
0361' 78 11 11 38 

~. 0368' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,oOH 
036C' 00 00 00 00 
0370' H37: 
0370' 00 7C 01 OB OB OOHr7CH,01H,OBHr10H,20H,zOHr20H 
0371' 10 20 20 20 
037B' -00 00 00 00 DB OOH,OOHrOOH,OOH,OOH,ooH,OOH,OOH 
037C' 00 00 00 00 
0380' H3Bl 
03BO' 00 38 11 '11 DB OOH,3BHr11H,1'1H,3BH,'11H,11H,3BH 
0381' 38 11 11 38 
0388' 00 00 00 00 DB OOH,OOH,OOH,OOHrOOHrOOHrOOHrOOH 
038C' 00 00 00 00 
0390' H39: 
0390' 00 38 11 11 DB OOH,38H,11H,'f1H,3CH,01H,o8H,30H 
039'f' 3C 01 OB 30 
0398' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOHrOOH,ooH,oOH 
039C' 00 00 00 00 
03AO' H3A: 
03AO' 00 00 00 00 DB OOHrOOH,OOH,OOH,10H,oOH,10H,oOH 
03A1' 10 00 10 00 
03A8' 00 00 00 00 DB OOH,OOH,OOH,oOH,ooH,ooH,ooH,oOH 
03AC' 00 00 00 00 
03BO' H3B: 
03BO' 00 00 00 00 DB OOH,OOH,OOHrOOH,10H,OOHr10Hr10H 
03B1' 10 00 10 10 

~ 03BB' 20 00 00 00 DB 20H,OOHrOOH,OOH,OOH,OOHrOOH,OOH 
03BC' 00 00 00 00 
03CO' H3C: 
03CO' 00 OB 10 20 DB OOH,OBH,10H,20H,10H,20H,10Hr0BH 
03C'f' 10 20 10 08 
03C8' 00 00 00 00 DB OOH,ooH,OOH,oOHrOOH,OOH,ooH,oOH 
03CC' 00 00 00 00 
03DO' H3D: 
03DO' 00 00 00 7C DB OOH,OOH,OOH,7CH,OOH,7CH,ooH,ooH 
03D1' 00 7C 00 00 
03D8' 00 00 00 00 DB OOH,OOHrOOHrOOHrOOH,OOHrOOH,OOH 
03DC' 00 00 00 00 
03EO' H3E: 
03EO' 00 20 10 08 DB OOH,20Hr10H,OBHr01H,OBHr10H,20H 
03Ei' Oi 08 10 20 
03E8' 00 00 00 00 DB OOH,OOH,OOH,OOHrOOH,OOH,OOHrOOH 
03EC' 00 00 00 00 
03FO' H3F: 
03FO' 00 38 11 01 DB 00Hr3BH,11Hr01Hr08Hr10Hr00Hr10H 
03F1' 08 10 00 10 
03FB' 00 00 00 00 DB OOH,OOH,OOHrOOHrOOHrOOHrOOH,OOH 
03FC' 00 00 00 00 
0100' HiO: 
0100' 00 38 11 SC DB OOHr38HriiHrSCHrS1HrS8H,1iHr38H 
0101' Si S8 i'f 38 
0108' 00 00 00 00 DB OOHrOOHrOOH,OOH,OOHrOOHrOOHrOOH 

~ 010C' 00 00 00 00 
0110' Hit: 
0110' 00 10 28 11 DB OOHr10H,28H,'f'fH,'f'fHr7CH,'f'fHr'f'fH 
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0111' 1.1 7C 1111 
0118' oo oo· oo oo DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 

l"8'i 011C' 00 00 00 00 
0120' H12: 
0120' 00 78 11 11 DB 00Hr78Hr11Hr1'1Hr78Hr'l1Hr1'1Hr78H 
0121' 78 '11 1'1 78 
0128' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
O'IZC' 00 00 00 00 
0'130' H13: 
0130' 00 38 'l'I '10 DB 00Hr38Hr11Hr10Hr10Hr10Hr11Hr38H 
0131' 10, 10 11 38 
0138' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
013C' 00 00 00 00 
0'1'10' H11: 
OHO' 00 78 21 21 DB 00Hr78Hr21Hr2'1Hr21Hr21Hr2'1Hr78H 
0111' 2'1 2'1 21 78 
0118' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
01'1C' 00 00 00 00 
0150' H'l5: · 
0150' 00 7C 10 10 DB OOHr7CHr10Hr10Hr78Hr10Hr10Hr7CH 
0151' 78 10 10 7C 
0158' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
0'15C' 00 00 00 00 
0160' H16: 
0160' 00 7C 10 10 DB OOHr7CHr10Hr10Hr78Hr10Hr10Hr10H 
0161' 78 10 10 10 
0168' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 

.I"".., O'l6C' 00 00 00 00 
0170' H'l7: 
0170' 00 38 11 10 DB OOHr38Hr11Hr10Hr10Hr1CHr11Hr3CH 
0171' '10 iC 11 3C 
0'178' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
Oi7C' 00 00 00 00 
Oi80' H'l8: 
0180' 00 11 "" 11 DB OOHr11Hr11Hr11Hr7CHr11Hr11Hr11H 
0181' 7C 11 11 11 
0188' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
018C' 00 00 00 00 
0190' H19: 
0190' 00 38 10 10 DB 00Hr38Hr10Hr10Hr10Hr10Hr10Hr38H 
0191' 10 10 10 38 
0198' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
019C' 00 00 00 00 
01AO' H1A: 
01AO' 00 01 01 01 DB OOHr01Hr01HrOiHr01Hr01Hr1'1Hr38H 
01A1' 01 01 11 38 
01A8' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
01AC' 00 00 00 00 
01BO' H1B: 
01BO' 00 i1 18 50 DB 00Hr11Hr18Hr50Hr60Hr50Hr18Hr11H 
01B1' 60 50 18 11 
01B8' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
01BC' 00 00 00 00 
01CO' H1C: 
01CO' 00 10 10 10 DB 00Hr10Hr10Hr10Hr10Hr10Hr10Hr7CH 
01C1' 10 10 10 7C 
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01CB' 00 00 00 00 DB OOH,OOH,OOHrOOH,OOHrOOHrOOHrOOH 
01CC' 00 00 00 00 
01DO' H1D: 
01DO' 00 11 6C 51 DB OOH,11Hr6CHr51Hr11H,11Hr11Hr11H 
01D1' 11 '11 11 14 
O'IDB' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOH,OOHrOOHrOOH 
01DC' 00 00 00 00 
01EO' H1E: 
01EO' 00 11 '11 61 DB OOH111Hr1'1Hr61Hr51Hr1CH,11Hr11H 
01E1' 51 1C 11 11 
01E8' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOHrOOH 
01EC' oo· oo oo oo 
01FO' H1F: 
01FO' 00 38 11 11 DB 00Hr38Hr11Hr11Hr11Hr11Hr11Hr38H 
01F1' 'l'I '11 '11 38 
01FB' 00 00 00 00 DB OOHrOOHrOOH,OOH,OOH,OOH,OOH,OOH 
01FC' 00 00 00 00 
0500' H50: 
0500' 00 78 11 11 DB OOH,78Hr11Hr11Hr78H,10Hr10Hr10H 
0501' 78 10 10 10 
0508' 00 00 00 00 DB OOH,OOH100H100H,OOH,OOH,OOHrOOH 
050C' 00 00 00 00 
0510' H5t: 
0510' 00 38 11 11 DB OOH,38Hr11Hr11H,11Hr51Hr1SH,31H 
0511' 11 51 'IS 3'1 
0518' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,oOH 
051C' 00 00 00 00 

~. 0520' H52: 
0520' 00 78 11 11 DB OOH,78Hr11H,11H,78H,50Hr18H,11H 
0521' 78 50 '18 11 
0528' 00 00 00 00 DB OOH,OOH,OOH,OOHrOOH,OOH,ooH,oOH 
052C' 00 00 00 00 
0530' H53t 
0530' 00 38 11 10 DB OOH,38H,11Hr10H,38H,01H,11Hr38H 
0531' 38 01 11 38 
0538' 00 00 00 00 DB OOH100HrOOH,OOHrOOHrOOH100H100H 
053C' 00 00 00 00 
0510' H51l 
0510' 00 7C 10 10 DB OOH,7CH,10Hr10H,10H,10H,10H,10H 
0511' 10 10 10 10 
0518' 00 00 00 00 DB OOHrOOHrOOH,OOH,OOH,OOHrOOH100H 
051C' 00 00 00 00 
0550' H55t 
0550' 00 11 11 11 DB 00Hr11Hr11Hr11HP11H,11Hr11HP38H 
0551' 11 11 11 38 
0558' 00 00 00 00 DB OOH,OOH,OOH,OOH100H100H100H,OOH 
055C' 00 00 00 00 
0560' H56t 
0560' 00 11 11 11 DB OOH111Hr11H,11Hr28H,28H,10H,10H 
0561' 28 28 10 10 
0568' 00 00 00 00 DB OOHrOOH,OOHrOOH,OOH,OOH,OOHrOOH 
056C' 00 00 00 00 
0570' H57t 
0570' 00 11 11 11 DB OOHr11H,11H,11Hr51Hr51H,51HrZ8H 
0571' 51 51 51 28 
0578' 00 00 00 00 DB OOHrOOHrOOHrOOH,OOH,OOHrOOH,OOH 
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057C' 00 00 00 00 
0580' HSS: 

~ 0580' 00 't't H 28 DB OOH,'t'tH,'t'tH,2sH,10H,28H,11H,1'tH 
0581' 10 28 11 11 
0588' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,ooH 
058C' 00 00 00 00 
0590' H59: 
0590' 00 11 11 28 DB OOH,11H,'t1H,2SH,10H,10Hr10Hr10H 
0591' 10 10 10 10 
0598' 00 00 00 00 DB OOH,OOHrOOH,OOHrOOH,OOHrOOH,OOH 
059C' 00 00 00 00 
05AO' H5A: 
05AO' 00 7C 01 08 DB OOHr7CHr01Hr08Hr10H,20Hr10Hr7CH 
05A't' 10 20 10 7C 
05A8' 00 00 00 00 DB OOH,OOHrOOH,OOH,OOH,ooH,ooH,oOH 
05AC' 00 00 00 00 
OSBO' H5B: 
05BO' 00 38 20 20 DB OOH,38Hr20Hr20Hr20Hr20Hr20H,38H 
05B1' 20 20 20 38 
OSB8' 00 00 00 00 DB OOH,OOHrOOHrOOHrOOH,OOH,OOH,OOH 
05BC' 00 00 00 00 
05CO' H5C: 
05CO' 00 00 10 20 DB OOH,OOH110Hr20Hr10H,08H,01H,OOH 
05C1' 10 08 01 00 
05C8' 00 00 00 00 DB OOH,OOH100HrOOH100H100H,OOH,OOH 
05CC' 00 00 00 00 
05DO' H5Dl 

~ 05DO' 00 38 08 08 DB OOHr38H,OBHrOSH,OSH,o8H,o8H,38H 
·' 1 05D1' 08 08 08 38 

05D8' 00 00 00 00 DB OOH,OOH,OOHrOOH,OOH,OOH,ooH,ooH 
05DC' 00 00 00 00 
05EO' H5E: 
05EO' 00 10 28 11 DB ooH,10H,2sH,11H,ooH,ooH,ooH,ooH 
05E1' 00 00 00 00 
05E8' 00 00 00 00 DB OOHrOOH,OOH,OOHrOOH,OOH,OOH,OOH 
05EC' 00 00 00 00 
05FO' H5F: 
05FO' 00 00 00 00 DB OOHrOOH,OOH,OOHrOOH,OOHrOOH,7CH 
05F1' 00 00 00 7C 
05F8' 00 00 00 00 DB OOH,OOHrOOH,OOH,OOH,OOH,ooH,ooH 
05FC' 00 00 00 00 
0600' H60: 
0600' 00 oc 11 38 DB OOHrOCHr11Hr38Hr10Hr10H,61H,58H 
0601' 10 10 61 58 
0608' 00 00 00 00 DB OOH,OOH,OOH,ooH,ooH,oOH,oOH,oOH 
060C' 00 00 00 00 
0610' H61: 
0610' 00 00 00 31 DB OOHrOOHrOOH,31Hr1CH,11Hr1CH,31H 
0611' 'tC 11 'IC 31 
0618' 00 00 00 00 DB OOHrOOH,OOH,ooH,OOH,ooH,ooH,oOH 
061C' 00 00 00 00 
0620' H62l 
0620' 00 10 10 58 DB OOH110H,10H,58H,61H,11Hr61H,58H 

·""' 0621' 61 11 61 58 
0628' 00 00 00 00 DB OOH,OOHrOOHrOOHrOOHrOOHrOOH,OOH 
062C' 00 00 00 00 
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0630' H63: 
0630' 00 00 00 3C DB OOH,OOH,OOH,3CH,'IOH,'IOH,'IOH,3CH 

"" 063'1' '10 '10 '10 3C 
063B' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,oOH 
063C' 00 00 00 00 
06'10 I HM: 
06.IJO' 00 O'I O'I 3'1 DB OOH,O'IH,O'IH,31H,1CHr11H,1CH,31H 
06'1'1'. 1C 'l'I 1C 3'1 
0618' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,oOH 
061C' 00 00 00 00 
0650' H65: 
0650' oo bo oo 3B DB OOH,OOHrOOH,3BH,11Hr7CH,10H,3CH 
065'1' 11 7C 10 3C 
065B' 00 00 00 00 DB OOH,OOHrOOHrOOH,OOH,OOH,ooH,ooH 
065C' 00 00 00 00 
0660' H66: 
0660' 00 oc 10 10 DB OOHrOCH,10HrlOH,38H,10Hr10Hr10H 
0661' 3B 10 10 10 
0668' 00 00 00 00 . DB OOH,OOH,OOHrOOH,OOH,OOH,ooH,oOH 
066C' 00 00 00 00 
0670' H67: 
0670' 00 00 00 31 DB OOHrOOHrOOHr31H,iCHr11H,3CH,01H 
0671' 1C 11 3C Oi 
067B' 3B 00 00 00 DB 3BHrOOHrOOH,OOH,OOH,OOH,OOH,OOH 
067C' 00 00 00 00 
0680' H68: 
06BO' 00 iO 10 7B DB 00Hr10H,10Hr78Hr11Hr11H,11Hr11H 

. .-......, 0681' 11 1'1 'M 11 
06BB' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOHrOOHrOOH,OOH 
06BC' 00 00 00 00 
0690' H69: 
0690' 00 00 10 00 DB OOH,OOH,10Hr00Hr30H,10H,10Hr3BH 
0691' 30 10 10 3B 
0698' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,oOH 
069C' 00 00 00 00 
06AO' H6A: 
06AO' 00 00 OB 00 DB OOH,OOH,08H,OOH10BH,OBHrOBH108H 
06A1' OB OB OB 08 
06A8' 30 00 00 00 DB 30H,OOH,OOH,OOHrOOH,OOHrOOH100H 
06AC' 00 00 00 00 
06BO' H6B: 
06BO' 00 10 10 1B DB OOH,10H,10H,1BH150Hr70H,1BHr11H 
06B1' 50 70 1B 11 
06BB' 00 00 00 00 DB OOH,OOH,OOH,OOHrOOH,OOHrOOH,OOH 
06BC' 00 00 00 00 
06CO' H6C: 
06CO' 00 30 10 10 DB 00Hr30H,10H,10H,10Hr10Hr10Hr38H 
06C1' 10 10 10 38 
06CB' 00 00 00 00 DB OOHrOOH,OOH,OOH,OOH,OOH,ooH,oOH 
06CC' 00 00 00 00 
06DO' H6D: 
06DO' 00 00 00 6B DB OOHrOOHrOOH,68H,51Hr51H,51H,51H 
0601' 5'1 5'1 5'1 5'1 

I"". 06DB' 00 00 00 00 DB OOH,OOH,OOHrOOHrOOHrOOH,OOH,OOH 
06DC' 00 00 00 00 
06EO' H6E: 
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06EO' 00 00 00 78 DB OOH,ooH,OOHJ78Hr11H,1'1HJ1'1HJ1'1H 
06E'I' 11 11 11 11 

~ 06E8' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,oOH 
06EC' 00 00 00 00 
06FO' H6F: 
06FO' 00 00 00 38 DB OOH,OOH,OOH,38H,11Hr1'1H,1'1H,38H 
06F'I' '11 11 '11 38 
06F8' 00 00 00 00 DB OOH100H100H,OOH,OOH,OOH100H,OOH 
06FC' 00 00 00 00 
0700' H70: 
0700' 00 00 00 58 DB OOH,OOH,OOH,5SH,6'1H,1'1H,78Hr10H 
0701' 61 211 78 10 
0708' 40 00 00 00 DB 40HrOOHrOOH,OOHrOOHrOOH,OOH,OOH 
070C' 00 00 00 00 
0710' H7t: 
0710' 00 00 00 31 DB OOHrOOHrOOHr3'1Hr'ICHr44Hr3CH,01H 
0711' 4C 11 3C 04 
0718' O'l 00 00 00 DB 01HrOOHrOOHrOOH100H,OOHrOOH,OOH 
071C' 00 00 00 00 
0720' H72: 
0720' 00 00 00 SC DB OOHrOOHrOOHrSCHr60Hr10Hr10Hr10H 
072'l' 60 '10 40 10 
0728' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOH,OOHrOOH100H 
072C' 00 00 00 00 
0730' H73: 
0730' 00 00 00 3C DB OOHrOOHrOOHr3CHr40Hr38Hr01Hr78H 
0734' 40 38 04 78 

.~ 0738' 00 00 00 00 DB OOHrOOHrOOHrOOHrOOH100HrOOHrOOH 
073C' 00 00 00 00 
0710' H74: 
07i0' 00 10 10 38 DB 00Hr10Hr10Hr38Hr10Hr10Hr10Hr08H 
071.IJ' 10 10 10 08 
0748' 00 00 00 00 DB OOHrOOHrOOHrOOH,OOHrOOHrOOHrOOH 
07iC' 00 00 00 00 
0750' H7S: 
0750' 00 00 00 11 DB 00Hr00Hr00Hr11Hr11Hr11Hr11Hr3CH 
0754' 11 41 14 3C 
0758' 00 00 00 00 DB OOHrOOH,OOH,OOHrOOHrOOHrOOH,OOH 
075C' 00 00 00 00 
0760' H76: 
0760' 00 00 00 41 DB OOH,ooH,OOH,4iH,11H,2BH,zBHr10H 
0761' 11 28 28 10 
0768' 00 00 00 00 D8 OOH,ooH,OOH,ooH,ooH,ooH,oOHrOOH 
076C' 00 00 00 00 
0770' H77: 
0770' 00 00 00 41 DB OOH,OOH,OOHr4iH,11H,s1H,S4H,28H 
0771' 11 51 51 28 
0778' 00 00 00 00 DB OOH,OOH,OOHrOOHrOOHrOOH,OOHrOOH 
077C' 00 00 00 00 
0780' H78: 
0780' 00 00 00 11 DB OOHrOOHrOOHr11HrZBH,10HrZ8Hr'l1H 
0781' ZB 10 28 11 
0788' 00 00 00 00 DB OOH,OOHrOOH,OOH,OOHrOOH,OOHrOOH 

~ 078C' 00 00 00 00 
0790' H79: 
0790' 00 00 00 4'1 DB OOHrOOHrOOHr1iH,i'IH,iiHr3CHr01H 
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0791' 11 11 3C 01 
0798' 38 00 00 00 DB 3SH,OOH,OOH,OOH,OOH,OOH,ooH,oOH 
079C' 00 00 00 00 
07AO' H7A! 
07AO' 00 00 00 7C DB OOH,OOH,OOH,7CH,08H,10H,zoH,1CH 
07A1' 08 10 20 7C 
07A8' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,oOH 
07AC' 00 00 00 00 
0780' H7B: 
07BO' 00 18 20 20 DB OOH,18H,20HrZOH,10H,20H,20H,18H 
07B1' 10 20 20 18 
07B8' oo ·oo oo oo DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,oOH 
07BC' 00 00 00 00 
07CO' H7C: 
07CO' 00 10 10 10 DB OOH,10H,10H,10H,OOH,10H,10H,10H 
07C4' 00 10 10 10 
07C8' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,OOH,ooH,oOH 
07CC' 00 00 00 00 
07DO' H7D: 
07DO' 00 30 08 08 DB OOH,30H,08H,08HJ01H,o8H,OBH,30H 
07D1' 04 08 08 30 
07D8' 00 00 00 00 DB OOH,OOH,OOHrOOHrOOH,OOH,OOH,OOH 
07DC' 00 00 00 00 
07EO' H7E: 
07EO' 00 31 58 00 DB OOH,31Hr58H,OOHrOOH,OOHrOOHrOOH 
07E4' 00 00 00 00 
07E8' 00 00 00 00 DB OOH,OOH,OOH,OOH,OOH,ooH,ooH,oOH 

,,-., 07EC' 00 00 00 00 
07FO' H7F: 
07FO' FF FF FF FF DB OFFHrOFFHrOFFHrOFFH,OFFHrOFFH,OFFH,OFFH 
07F1' FF FF FF FF 
07F8' FF FF FF FF DB OFFH,OFFHrOFFH,OFFH,OFFH,OFFH,oFFH,oFFH 
07FC' FF FF FF FF 

END 
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Macros: 

Sy1bols: 
0000' HOO 0010' H01 0020' H02 
0030' H03 0010' H01 0050' HOS 
0060' H06 0070' H07 OOSO' HOS 
0090' H09 OOAO' HOA 0080' HOB 
OOCO' HOC 0000' HOD OOEO' HOE 
OOFO' HOF 0100' H10 0110' H11 
0120' H12 0130' H13 0110' H11 
01SO' H15 0160' H16 0170' . H17 
01SO' H1S 0190' H19 01AO' H1A 
0180' H1B 01CO' H1C 0100' H10 
01EO' H1E 01FO' H1F 0200' H20 
0210' H21 0220' H22 0230' H23 
0210' H21 02SO' H2S 0260' H26 
0270' H27 02SO' H2S 0290' HZ9 
02AO' H2A 0280' H28 02CO' H2C 
0200' HZD 02EO' H2E 02FO' HZF 
0300' H30 0310' H31 0320' H32 
0330' H33 0310' H31 0350' H3S 
0360' H36 0370' H37 03SO' H3S 
0390' H39 03AO' H3A 0380' H3B 
03CO' H3C 0300' H3D 03EO' H3E 
03FO' H3F 0100' H10 0110' H11 
0120' H1Z 0130' H13 0110' H11 
01SO' H15 0160' H16 0170' H17 

~ 01SO' WIS 0190' H19 01AO' H1A 
' I 0180' H1B 01CO' H1C 0100' H10 

MEO' H1E 01FO' H1F OSOO' H50 
OS10' H51 OS20' H52 OS30' H53 
OS10' H51 OSSO' H5S OS60' HS6 
OS70' H57 05SO' H5S 0590' HS9 
OSAO' HSA OS80' H5B OSCO' HSC 
0500' H5D OSEO' HSE OSFO' H5F 
0600' H60 0610' H61 0620' H62 
0630' H63 0610' H61 0650' H65 
0660' H66 0670' H67 06SO' H68 
0690' H69 06AO' H6A 0680' H6B 
06CO' H6C 0600' H6D 06EO' H6E 
06FO' H6F 0700' H70 0710' H71 
0720' H72 0730' H73 0710' H71 
0750' H75 0760' H76 0770' H77 
0780' H78 0790' H79 07AO' H7A 
0780' H7B 07CO' H7C 0700' H70 
07EO' H7E 07FO' H7F 

Ho Fatal error(s) 



D. Bootstrap ROM Listing 



OOOD 
OOOA 
0008 
0020 
0002 
0029 
0031 
002A 
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.z00 

BOOTSTRAP PROM FOR PIED PIPER COMMUNICATOR I 

COPYRIGHT SEMI-TECH MICROELECTRONICS CORPORATION 

;----------------------------------------------------------------

THE BOOT PROM PERFORMS THE FOLLOWING:-

1, HARDWARE INITIALIZATION 
2, START UP DIAGNOSTICS 
3. SOFTWARE INITIALIZATION 
1, READ IN BOOT SECTOR FROM DISK 
5, PASS CONTROL TO BOOT PROGRAM 

;----------------------------------------------------------------

; 

CR 
LF 
BS 
BLANK 
CNTLB 
DISPON 
MEHTST 
DSKTST 

. THE FOLLOWING EQUATES HUST BE VERIFIED FOR PRODUCTION 

CMDREG - COMMAND REGISTER 
STAREG - STATUS REGISTER 
VTCBAS - PVTC BASE ADDRESS 
VTIDAT - PVTC INPUT BUFFER 
VTODAT - PVTC OUTPUT BUFFER 
VTCHOD - PVTC MODE REGISTER 
VTMODE - PUTC MODE 
KEYBD - KEYBOARD BASE ADDRESS 
CAPREG - CAPITAL LOCK STATUS REGISTER 
CAPLCK - CAPITAL LOCK BIT 
PROHST - PROM PROGRAM ORIGIN 
ROMSAD - UPPER HALF OF ROH START ADDRESS 
ITRUEC - INTERRUPT VECTOR HIGH BYTE 
PROHAD - ADDRESS OF LOWER HALF OF ROH TO HOVE TO 
M1BEG - START ADDRESS OF UPPER MEMORY TEST 
H1SIZE - SIZE OF UPPER MEMORY TEST 
H2BEG - START ADDRESS OF LOWER MEMORY TEST 
H2SIZE - SIZE OF LOWER HEHORY TEST 
ff EMEND - END OF MEMORY 
IOREG1 - STATUS REGISTER 
FDBASE - FLOPPY DISK CONTROLLER BASE ADDRESS 
WHDBAS - HARD DISK CONTROLLER BASE ADDRESS 

SPECIAL CHANGES HADE FOR PP TESTING CAN BE FOUND BY SEARCHING 
FOR THE PATTERN •; 1{ 1 

GENERAL EQUATES 

EDU ODH ; CARRIAGE RETURN 
EDU OAH ; LINE FEED 
EDU 08H 
EDU 20H ; BLANK 
EDU 02H ; RETRY BOOT 
EDU 29H ; DISPLAY ALL MESSAGE - FUNC-S 
EDU 31H ; MEMORY TEST - FUNC-H 
EDU 2AH ; DISK TEST - FUNC-D 
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0000 PVTCRO EQU OOH ; VIDEO RAH READ BANK 0 - FUNC-1 
0001 PVTCWO EQU 01H ; VIDEO RAH WRITE BANK 0 - FUNC-2 
0009 PVTCRl EQU 09H ; VIDEO RAH READ BANK 1 - FUNC-3 
OOOA PVTCW1 EQU OAH ; VIDEO RAH WRITE BANK 1 - FUNC-1 
0002 RAHRD EQU 02H ; MEHORY READ - FUNC-5 
0003 RAMWR EQU 03H ; MEMORY WRITE - FUNC-6 
OOA5 TSTPAT EQU OA5H ; TEST PATTERN FOR HEHORY TEST 

GENERAL REGISTERS 

0018 CHDREG EQU 18H ; COHHAND REGISTER <WRITE ONLY> 
; BIT 7 = 1 - DISABLE KEYBOARD SCAN 
; BIT 6 = 1 - ENABLE HARD DISK INTERRUPT 
; BIT 5 = 1 - ENABLE TIHER INTERRUPT 
; BIT 1 = 1 - ENABLE KEYBOARD INTERRUPT 
; BIT 3 = PRINTER DATA STROBE 
; BIT 2 = FLOPPY DISK SIDE SELECT 
; BIT 1 = SELECT FLOPPY DISK DRIVE B 
; BIT 0 = SELECT FLOPPY DISK DRIVE A 

0005 TI HER EQU 5 ; TIHER ENABLE BIT 
0018 STAREG EQU 18H ; STATUS REGISTER <READ ONLY> 

; BIT 7 = KEYBOARD SCANNER STATUS 
; BIT 6 = FLOPPY DISK INDEX 
; BIT 5 = 1 - PRINTER BUSY 
; = 0 - PRINTER READY 
; BIT 1 = 0 CAPITAL LOCK 
; BIT 3-1 = INTERRUPT 

~ = 0 - DISK DATA REQUEST 
= 1 - DISK INTERRUPT REQUEST 
= 2 - PVTC INTERRUPT REQUEST 
= 3 - KEYBOARD INTERRUPT REQUEST 
= 1 - TIMER INTERRUPT REQUEST 
= 5 - EXPANSION JS 
= 6 - EXPANSION J7 
= 7 - Jl 

; BIT 0 = 1 - INTERRUPT PENDING 

PVTC REGISTERS 

0000 VTCBAS EQU OOH ; VTC BASE ADDRESS 
0000 VT CINI EQU VTCBAS+O ; INITIALIZATION REGISTER 
0001 VTCSTA EQU VTCBAS+l ; STATUS REGISTER 
0001 VTCCHD EQU VTCBAS+l ; COMMAND REGISTER 
0002 VTCSC1 EQU VTCBAS+2 ; SCREEN START REGISTER 1 
0003 VTCSC2 EQU VTCBAS+3 ; SCREEN START REGISTER 2 
0001 VTCCU1 EQU VTCBAS+1 ; CURSOR REGISTER 1 
0005 VTCCU2 EQU VTCBAS+5 ; CURSOR REGISTER 2 
0006 VTCPTl EQU VTCBAS+6 ; POINTER REGISTER 1 
0007 VTCPT2 EQU VTCBAS+7 ; POINTER REGISTER 2 
0000 VTIDAT EQU VTCBAS+ODH ; INPUT DATA REGISTER 
001C VTODAT EQU VTCBAS+1CH ; OUTPUT DATA REGISTER 
0010 VT CH OD EQU VTCBAS+1DH ; HOOE REGISTER 

PVTC COHHANDS 

0000 VTCRST EQU OOOOOOOOB ; VTC RESET 
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OOAB WR INC EQU 101010118 ; WRITE AT CURSOR AND INCREMENT 
OOAA WRCUR EQU 101010108 i WRITE AT CURSOR 
OOBB WRCP EQU 10111011B ; WRITE FROH CURSOR TO PRINTER 
OOAC RDCUR EQU 10101100B i READ AT CURSOR 
OOAD RD INC EQU 10101101B ; READ AT CURSOR AND INCREMENT 
003D ONO ICU EQU 00111101B i DISPLAY ON 
0028 OFFDIS EQU 00101000B i DISPLAY OFF 
0031 CURON EQU 00110001B i CURSOR ON 
0030 CUR OFF EQU 00110000B i CURSOR OFF 
0020 VTCRDY mu 00100000B ; VTC READY MASK 
0010 VB LANK EQU 00010000B i VTC VBLANK MASK 
0008 LINZER EQU 00001000B i VTC LINE ZERO MASK 
OOO'l SPLITS EQU 00000100B i VTC SPLIT SCREEN MASK 
0080 VTC8EG EQU 0080H i VTC START ADDRESS 
07FF VTCEND EQU 07FFH i VTC ENO ADDRESS 
0050 . RSTVBL mu 01010000B ; RESET VBLANK 
0048 RSTLNO mu 01001000B i RESET LINE ZERO 
0001 VBIT mu 4 i VBLANK BIT 
0003 LINEO. EQU 3 i LINE ZERO BIT 
0018 INT ti SK mu 18H ; INTERRUPT STATUS MASK 
0040 RSTHSK EQU 40H i RESET COHMAND 
0001 COL40 EQU 00000001B i 40 COLUMN 
0002 REVVIO EQU 00000010B i REVERSE VIDEO 
0004 INTENS EQU 00000100B i HIGH LIGHT 
0008 CHAR2K EQU 00001000B i REDUCE CHARACTER SET 
0010 INTERL mu 000100008 i INTERLACE 
0020 BONW EQU 00100000B i BLACK ON WHITE 

~. 
0040 DOT7 mu 01000000B i 7 DOTS HORIZONTAL 
0080 BEEP EQU 10000000B ; ACTIVATE BEEP 
0054 VTMOOE EQU INTERL+INTENS+DOT7 

PVTC INITIALIZATION REGISTERS 

0044 IRO EQU 01000100B 
0032 IR1 EQU 00110010B 
OOOE IR2 EQU 00001110B 
0066 IR3 EQU 011001108 
0017 IR4 mu 000101118 
004F IR5 mu 01001111B 
0008 IR6 EQU 00001000B 
0009 IR7 mu 00001001B 
0080 IRS EQU 100000008 
0010 IR9 mu 00010000B 
0080 IR10 mu 100000008 

PVTC CONSTANTS 

0050 MAX COL EQU 80 
0017 tlAXLIN EQU 23 
0000 SCRLOF EQU 0 ; SCROLL OFF 
0001 SCRLON mu 1 i SCROLL ON 

KEYBOARD 
!""'\ 

0008 f{EYBD mu 08H i BASE ADDRESS 
0008 KEYBDA mu f{EYBD+O i DATA REGISTER 
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0009 KEYBST EQU KEYBD+l ; STATUS REGISTER 
0009 KEYBCl1 EQU KEYBD+l i COMMAND REGISTER 

I~ OOOF KE YB MK EQU 00001111B ; KEYBOARD STATUS MASK 
0000 KBMOD1 EQU OOOOOOOOB ; ENCODED SCANr 2-KEY LOCKOUT 
002A KBMODZ EQU 00101010B ; PROGRAM CLOCK FOR 20 MSEC INTERVAL 
003F KEYMSK EQU 00111111B ; CONTROL AND SHIFT BITS MASK 
0006 SHIFT EQU 6 ; SHIFT KEY DEPRESSED BIT 
0007 CNTL EQU 7 ; CONTROL KEY DEPRESSED BIT 
0007 KBDENA EQU 7 ; KEYBOARD SCAN ENABLE/DISABLE BIT 
0018 CAPREG EQU STAREG ; CAPITAL LOCK REGISTER 
0001 CA PL CK EQU 1 ; CAPITAL LOCK BIT 
0005 CAP BIT EQU 5 ; UPPER CASE BIT 
0005 PT05 EQU 5 ; 50 HSEC DELAY FOR AUTO REPEAT 
0050 ONES EC EOU 80 i 800 MSEC DELAY FOR REPEAT 

PROGRAM ADDRESSES 

0000 PROMST EOU OOH 
OOFB ITRVEC EOU OFBH i INTERRUPT VECTOR HIGH BYTE 
F1AO ROM SAD EQU OF1AOH ; ADDRESS OF UPPER AREA OF PROM 
FOOO PROM AD EQU OFOOOH ; ADDRESS TO 110VE PROM TO 
1000 ROMSIZ EQU 1000H ; SIZE OF PROM 
8000 111BEG EQU 8000H ; START ADDRESS FOR UPPER MEMORY TEST 
FFFF 113BEG EQU OFFFFH ; START ADDRESS FOR MEMORY LOOP TEST 
8000 . M1SIZE EQU SOOOH ; UPPER MEMORY TEST SIZE 
0000 112BEG EOU PRO MST ; START ADDRESS FOR LOWER MEMORY TEST 
EFFF M1BEG EQU OEFFFH ; START ADDRESS FOR MEMORY LOOP TEST 

~ FOOO M2SIZE EOU OFOOOH ; LOWER MEMORY TEST SIZE 
FFFF MEHEND EQU OFFFFH i END OF 11EMORY 

FLOPPY DISK CONSTATNS 

0018 SEL EOU CMDREG ; DISK SELECT PORT 
0010 FOB ASE EQU 10H ; FLOPPY DISK CONTROLLER BASE ADDRESS 
0010 FDCMD EQU FDBASE+O ; FLOPPY DISK CONTROLLER COMMAND REGISTER 
0010 FDSTAT EQU FDBASE+O i FLOPPY DISK CONTROLLER STATUS REGISTER 
0011 FDTRK EOU FDBASE+1 ; FLOPPY DISK CONTROLLER TRACK REGISTER 
0012 FD SEC EQU FDBASE+2 i FLOPPY DISK CONTROLLER SECTOR REGISTER 
0013 FDDATA EOU FDBASE+3 i FLOPPY DISK CONTROLLER OTA REGISTER 

0000 RSC MD EOU 000000008 ; FLOPPY DISK RESTORE COMMAND 
0008 HDLOAD EQU 00001000B ; FLOPPY DISK HEAD LOAD BIT 
0082 RDCMD EOU 100000108 ; FLOPPY DISK READ SECTOR COMMAND 
ooco RAC MD EQU 110000008 i FLOPPY DISK READ ADDRESS COMMAND 
0001 VERIFY EQU 000001008 i FLOPPY DISK COMMAND VERIFY BIT 
0010 SKCMD EQU 000100008 i floppy disk seek command 
0050 SICMD EQU 010100008 ; floppy disk step in command 
OOAZ WRCMD EQU 101000108 ; floppy disk write sector command 
0000 FITRPT EQU 110100008 ; FLOPPY DISK FORCE INTERRUPT COMMAND 
0003 SLOSTP EQU 00000011B ; SLOW STEPPING RATE 
5511 SPDLB EQU 21777 ; FLOPPY DISK DRIVE SPEED LOWER BOUND 
588A SPDUB EQU 22666 ; FLOPPY DISK DRIVE SPEED UPPER BOUND 

8000 VFYBUF EOU 8000H ; DISK TEST BUFFER 
0080 BUF EQU SOH i DEFAULT BUFFER ADDRESS 
0001 DSKA EQU 1 i DISK DRIVE INDICATOR 
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0007 SELMSK EQU 00000111B ; DISK SELECT MASK 
i BIT 0-1 DRIVE NUMBER 
i BIT 2 SIDE 

OOFS IOl1SK EGU 11111000B i I/O REGISTER MASK FOR DISK SELECT 
0003 DSK EQU 000000118 i DISK DRIVE MASK 

i BIT 0 -- DRIVE A 
i BIT 1 -- DRIVE B 

0010 SKERR EQU 00010000B i seek error status mask 
0010 RNF EQU 000100008 ; record not f OL•nd statL•s mask 
0020 HLD EQU 00100000B 
0098 RSERR EQU 10011000B ; RESTORE ERROR MASK 
009E RDERR EQU 10011110B ; FLOPPY DISK READ ERROR MASK 
0080 TIMEXP EQU 10000000B i TIMED OUT ERROR 
0007 EXP TIM EQU 7 i TIMED OUT BIT 
0002 SIDE1 EQU 2 ; FLOPPY DISK SIDE SELECT BIT 
0005 OS IDE EQU 5 i FLOPPY Orn( SELECT BYTE SIDE INFO BIT 

0000 OSSTEP EQU 0 i STEPPING RATE FOR OS FLOPPY 
OOOA RETRY . EQU 10 i MAXIMUM NUMBER OF RETRIES 
0005 WRCMND EQU 5 ; FLOPPY COMMAND WRITE BIT 
A2ED IN I COD EQU OA2EDH ; INI INSTRUCTION 
A3EO OUTICD EQU OA3EDH i OUTI INSTRUCTION 
OOC9 RETCOD EQU OC9H i RET INSTRUCTION 

HARD DISK CONSTANTS 

0030 WHDBAS EQU 30H i CONTROLLER BASE ADDRESS 
.~ 0037 HDCMD EQU WHDBAS+7 i COMMAND REGISTER 

0037 HDSTAT EQU WHDBAS+7 ; STATUS REGISTER 
0036 HDSDH EQU WHDBAS+6 i SECTOR SIZEr ORIVE1 HEAD SELECT 
0035 HOCYLH EQU WHOBAS+S ; CYLINDER HIGH BYTE 
0034 HOCYLL EQU WHOBAS+4 ; CYLINDER LOW BYTE 
0033 HDSEC EQU WHOBAS+3 i SECTOR NUMBER 
0032 HOCNT EQU HHOBAS+2 ; SECTOR COUNT 
0031 HOHPC EQU WHOBAS+1 ; WRITE PRE-COMPENSATION 
0031 HOERR EQU WHDBAS+l ; ERROR REGISTER 
0030 HDDATA EQU WHDBAS+O i DATA REGISTER 

0020 HDREAD EQU 001000008 i READ SECTOR COMMAND 
0000 HO ERRS EQU 0 i ERROR BIT 

ORG PRO HST 

HARDWARE INITIALIZATION 

0000' ROKBEG: 
0000' F3 DI ; DISABLE INTERRUPT 
0001' 18 25 JR ITABEN ; HOP AROUND INITIALIZATION TABLE 

INITIALIZATION TABLE 

0003' INITAB: 
0003' 25 DB ITABEN - INITAB 
0004' 18 00 DB CMOREG10 
0006' 10 DO DB FDCK01FITRPT 
0008' 10 54 DB VTCHOD1VTKODE 



MACRO-SO 3,44 09-Dec-81 PAGE 1-5 

OOOA' 01 00 DB VTCCKDrVTCRST 
OOOC' 01 00 DB VTCCHDrVTCRST 
OOOE' 00 44 DB VTCINirIRO 
0010' 00 32 DB VTCINirIRl 
0012' 00 OE DB VTCINirIR2 
0014' 00 66 DB VTCINirIR3 
0016' 00 17 DB VTCINirIR4 
0018' 00 4F DB VTCINirIR5 
OOlA' 00 OB DB VTCINirIR6 
001C' 00 09 DB VTCINirIR7 
001E' 00 BO DB VTCINirIRS 
0020' 00 10 DB VTCINirIR9 
OOZZ' 00 BO DB VTCINirIR10 
OOZ4' 09 00 OB KEYBCHrKBKODl 
OOZ6' 09 ZA DB KEYBCKrKBHODZ 
OOZB' IT ABEN: 
OOZB' 21 0003' LO HLrINITAB ; POINT TO TABLE 
002B' 46 LO Br <HU i OBTAIN LOOP COUNTER 
ooze· CB 38 SRL B i DIVIDE BY TWO 
OOZE' INILPt: 
OOZE' Z3 INC HL 
OOZF' 4E LO Cr<HU i GET PORT ADDRESS 
0030' Z3 INC HL 
0031' 7E LO Ar <HU i GET INITIALIZATION BYTE 
003Z' ED 79 OUT (C) rA 
0034' 10 F8 DJNZ INILP1 

HARDWARE INITIALIZATION DONE 

;----------------------------------------------------------------

START UP DIAGNOSTICS 

1. CPU TEST 

0036' AF XOR A i GENERATE NCr Zr PEr P 
0037' ED 47 LO Ir A i INITIALIZE ERROR INDICATOR 
0039' DA 0071' JP CrCPUERR i TEST IF FLAGS SET PROPERLY 
003C' CZ 0071' JP NZrCPUERR 
003F' EZ 0071' JP POrCPUERR 
004Z' FA 0071' JP HrCPUERR 
OO'fS' 06 oz SUB z i GENERATE Cr NZr POr 11 
0047' DZ 0071' JP NCrCPUERR i TEST IF FLAGS SET PROPERLY 
004A' CA 0071' JP ZrCPUERR 
0040' EA 0071' JP PErCPUERR 
0050' FZ 0071' JP PrCPUERR 
0053' 3E FF LO ArOFFH i LOAD REGISTERS WITH PATTERN 
0055' NXTTST: 
0055' 47 LO Br A 
0056' 48 LO CrB 
0057' 51 LD DrC 
0058' SA LO ErD 
0059' 63 LO HrE 

~ OOSA' 6C LO LrH 
OOSB' 08 EX AFrAF' 
OOSC' 70 LO ArL 
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OOSD' D9 EXX 
OOSE' 17 LD Br A 

16'. OOSF' 18 LD CrB 
0060' 51 LD DrC 
0061' SA LD ErD 
0062' 63 LD HrE 
0063' 6C LD LrH 
006'1' 08 EX AFrAF' 
0065' 30 07 JR NCrCPUTST 
0067' FE FF CP OFFH 
0069' 20 06 JR NZrCPUERR 
0068' AF XOR A i SET FOR SECOND PATTERN 
006C' 18 E7 JR NXTTST 
006E' CPUTST: 
006E' 87 OR A 
006F' 28 01 JR ZrCPUEND 
0071' CPUERR: 
0071' 76 HALT i CPU ERROR 
0072' CPUEND:. 

2. ROH CHECKSUM 

0072' 21 01AO' LD HLrLAST i COMPUTE SIZE OF LONER HALF OF CODE 
0075' 01 0000 LD BCrPROMST 
0078' ED 12 SBC HLrBC 
007A' EB EX DErHL t SAVE FOR LATER 
007B' 21 FF93' LD HLrCHKSUM ; POINT TO CHECKSUM ADDRESS 

~. 007E' 01 F1AO LD BCrROMSAD 
0081' AF XOR A 
0082' ED 12 SBC HLrBC i COMPUTE UPPER HALF ROK SIZE 
0081' 19 ADD HLrDE 
0085' 11 LD BrH 
0086' 1D LD CrL 
0087' 21 0000' LD HLrROMBEG i POINT TO START OF CODE 
008A' TSTLP1: 
008A' AE XOR <HU i COMPUTE CHECKSUM 
008B' SF LD Er A i SAVE FOR LATER 
008C' 23 INC HL i POINT TO NEXT BYTE 
008D' OB DEC BC i CHECK IF NO MORE 
008E' 78 LD ArB 
008F' B1 OR c 
0090' 7B LD ArE i RETRIEVE CHECKSUM 
0091' 20 F7 JR NZrTSTLP1 
0093' BE CP <HU t COMPARE WITH PRE-DETERMINED VALUE 
0091' 20 DB JR NZrCPUERR i HALT IF PROM ERROR 

3. PVTC 
; 

0096' PVTC: 
0096' 3E 58 LD ArINTtlSK+RSTMSK 
0098' D3 01 OUT <VTCCMD>rA i CHECK PVTC OPERATION 
009A' 01 0000 LD BCrO i DELAY LOOP 
009D' PVTC1: 

.~ 009D' 10 FE DJNZ PVTC1 
009F' OD DEC c 
OOAO' 20 FB JR NZrPVTC1 
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OOA2' DB 01 IN A, (VTCSTA) ; GET STATUS 
OOA'I' E6 38 AND VTCRDY+VBLANK+LINZER 
OOA6' EE 38 XOR VTCRDY+VBLANK+LINZER 
OOA8' 20 2'1 JR NZrPVTCER ; ERROR IF NOT ALL SET 
OOAA' AF XOR A ; SET STARTING ADDRESS 
OOAB' 03 O'I OUT <VTCCU1> rA 
OOAD' 03 05 OUT <VTCCU2>rA 
OOAF' 21 07FF LO HL,VTCEND ; SET ENDING ADDRESS 
OOB2' 7D LO A,L ; SET ENDING ADDRESS 
OOB3' D3 06 OUT <VTCPT1> rA 
OOB5' 7C LD A,H 
OOB6' 03 07 OUT CVTCPT2>rA 
OOBB' 3E A5 LO A,TSTPAT ; SET UP TEST PATTERNS 
OOBA' 5F LO E,A 
OOBB' 2F CPL 
OOBC' 57 LO D,A 
OOBD' 03 1C OUT <VTODAT>,A ; LOAD UP TEST PATTERN 
OOBF' 3E BB LO ArWRCP 
OOC1' 03 01 OUT CVTCCMD>,A 
OOC3' PVTCZ: 
OOC3' 10 FE DJNZ PVTC2 ; SOFTWARE TIMER LOOP 
OOC5' OD DEC c 
OOC6' 20 FB JR NZ,PVTC2 
OOC8' DB 01 IN Ar<VTCSTA> ; GET STATUS 
OOCA' E6 20 AND VTCRDY ; CHECK IF READY 
OOCC' 20 09 JR NZrWAITLO ; OK IF SET 
OOCE' PVTCER: 

,,,.,...., OOCE' ED 57 LO Ar I ; SET ERROR 
0000' CB C7 SET o,A 
0002' ED '17 LO Ir A 
000'1' C3 09B7' JP INDBAD-ROMSAD+LAST-PROMST 

3.1 DISPLAY RAH . 
' OOD7' WAITLO: 

0007' AF XOR A ; SET STARTING ADDRESS 
0008' 03 O'I OUT <VTCCUl>rA 
OOOA' 03 05 OUT <VTCCU2)rA 
OOOC' 01 07FF LO BC,VTCEND ; SET LOOP COUNTER 
OOOF' 03 INC BC 
OOEO' VTSTLP: 
OOEO' 3E AC LO A,RDCUR ; READ BACK FOR COMPARISON 
OOE2' 03 01 OUT <VTCCHDlrA 
OOE'I' 21 OOE9' LO HLrWAITLl 
OOE7' 18 '12 JR VTCWAIT 
OOE9' WAITLl: 
OOE9' OB OD IN to<VTIDAT> 
OOEB' BA CP D 
OOEC' 20 22 JR NZ,VTCERR ; BRANCH IF ERROR 
OOEE' 7B LO A,E ; GET NEXT PATTERN 
OOEF' 03 lC OUT <VTODAT>,A 
OOF1 I 3E AA LO A,WRCUR i WRITE OUT 
OOF3' 03 01 OUT <VTCCMD>rA 

!""., OOF5' 21 OOFA' LO HL,WAITL2 
OOFB' 18 31 JR VTCWAIT 
OOFA' WAITL2: 
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OOFA' 3E AD LO A1RDINC ; READ BACK AND COHPARE 
OOFC' 03 01 OUT CIJTCCKD>rA 

!..--.... OOFE' 21 0103' LO HLrWAITL3 
0101' 18 28 JR IJTCWAIT 
0103' WAITL3: 
0103' DB OD IN Ar<VTIDAT> 
0105' BB CP E 
0106' 20 08 JR NZrVTCERR 
0108' OB DEC BC ; CHECK IF KORE TO CHECK 
0109' 78 LD ArB 
010A' B1 OR c 
010B' 20 03 JR NZr.VTSTLP 
0100' 87 OR A ; CHECK IF ERROR 
010E' 28 22 JR ZrVTCOK 
0110' VTCERR: 
0110' 21 0080 LO HLrVTCBEG 
0113' 7D LD Ail ; SET UP CURSOR 
011'1' D3 O'I OUT CIJTCCUl>rA 
0116' 7C LO A1H 
0117' D3 05 OUT CVTCCU2>rA 
0119' 3E 30 LD A10NDICU ; TURN ON DISPLAY 
011B' D3 01 OUT <VTCCKD>rA 
0110' 21 0122' LO HlrVTCERW 
0120' 18 09 JR VTCWAIT 
0122' VTCERW: 
0122' ED 57 LO Ar I ; GET ERROR INDICATOR 
012'1' CB CF SET ltA ; SET PVTC ERROR BIT 

~, 0126' ED '17 LD Ir A ; SAVE INDICATOR 
0128' C3 09B7' JP INDBAD-ROHSAD+LAST-PROKST 
0128' VTCWAIT: 
012B' OB 01 IN ArCVTCSTA> ; GET STATUS REGISTER. 
012D' E6 20 AND VTCRDY ; CHECK IF READY 
012F' 28 FA JR Z1VTCWAIT ; REPEAT IF NOT 
0131' E9 JP <HU ; SIKULATED RETURN 

SET UP PVTC FOR DISPLAY . 
t 

0132' VTCOK: 
0132' 21 0080 LO HlrVTCBEG ; GET PVTC START ADDRESS 
0135' 7D LD Arl 
0136' 03 O'I OUT CVTCCU1> rA 
0138' D3 02 OUT <VTCSC1>rA 
013A' 7C LO ArH 
013B' 03 05 OUT <VTCCU2>rA 
0130' 03 03 OUT <VTCSC2> rA 
013F' 11 07FF LD DErVTCEND ; GET PVTC END ADDRESS 
0142' 78 LO ArE 
01'13' D3 06 OUT <VTCPTl>rA 
01'15' 7A LD ArD 
01'16' 03 07 OUT <VTCPT2> rA 
01'18' 3E 20 LO Ar BLANK ; BLANK OUT DISPLAY 
01'1A' D3 1C OUT <VTODAT> rA 
Ol'IC' 3E BB LO ArWRCP 
01'1E' D3 01 OUT (IJTCCKD>rA 
0150' 21 0155' LD HLrWAITL'I 
0153' 18 D6 JR VTCWAIT 
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0155' WAITL1t 
0155' 70 LO A,L ; SET UP CURSOR 

~ 0156' 03 01 OUT <VTCCU1),A 
0158' 7C L~ A,H 
Ii" .. ,, I ....... 03 05 OUT <VTCCU2>,A 
015B' 3E 30 LD A,ONDICU i TURN ON DISPLAY 
0150' 03 01 OUT CVTCCMDhA 
015F' 21 0161' LO HL,WAITL5 
0162' 18 C7 JR VTCWAIT 
0161' WAITL5: 
0161' DD 21 0308' LO IX,SIGNON i POINT TO SIGNON MESSAGE 
0168' FD 21 016F' LO IY,llAITL6 
016C' C3 02E2' JP PMSG 
016F' llAITL6t 

CHECK IF DISPLAY REGUIREO 
OR ANY TEST SHOULD BE ACTIVATED 

016F' 01 0000 . LO BCrO ; SET UP SOFTWARE TIMER 
0172' WAITL8: 
0172' DE'. 09 IN A, IKE'fBSTl ; GET KEYBOARD STATUS 
0174' E6 OF ANO KEYBMK ; CHECf{ IF DATA AVAILABLE 
0176' 20 OB JR NZrKEYRDY 
0178' OE: DEC BC ; CHECK IF TIMED OUT 
0179' 78 LD ArB 
017A' Bl OR c 
0178' 20 F5 JR NZrWAITLB 

.~ 
0170' C3 0384' JP NOD ISP 
0180' KEYRDY: 
0180' OB 08 IN Ar<KEYBDA> ; GET KEY ENTERED 
0182' FE 29 CP OISPON ; CHECK IF DISPLAY REQUIRE 
0181' CA 037E' JP Zr SHOW 
0187' FE 31 CP MEMTST ; CHECK IF ACTIVATE MEMORY TEST 
0189' 28 OB JR z,TESTM1 
018B' FE ZA CP DSKTST ; CHECK IF ACTIVATE DISK TEST 
0180' CZ 0381' JP NZrNODISP 
0190' ED 57 LO A,I 
0192' CB OF SET 3rA ; SET INDICATOR FOR LATER 
0191' ED 17 LO I,A 

TEST UPPER MEMORY FIRST 
; 

0196' TESTMU 
0196' DD 21 0319' LO IXrTMMSG ; DISPLAY MEMORY TEST MESSAGE 
019A' FD 21 01A1' LO IYrTSTMEM 
019E' C3 02EZ' JP PMSG 
01A1' TSTMEl'U 
01A1' 08 EX AF,AF' ; SET FOR FORWARD DIRECTION 
01AZ' AF XOR A 
01A3' 08 EX AFrAF' 
01A1' 1E 01 LO Er01H i INITIALIZE TEST PATTERN 
01A6' NXPAT3t 
01A6' 21 8000 LO HLrM1BEG ; GET STARTING ADDRESS 

~ 01A9' 01 8000 LO BCrM1SIZE ; SET UP LOOP COUNTER 
01AC' LDLP3: 
01AC' 73 LO <HU rE ; LOAD PATTERN IN MEMORY 
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01AD' 23 INC HL i INCREMENT MEMORY INDEX 
01AE' OB DEC BC i REPEAT UNTIL ALL LOADED 
01AF' 78 LO A,B 
01E:O' Bl OR c 
01B1' 20 F9 JR NZ,LDLP3 
01B3' 3E 01 LO AP01H i SET TO FLASH DRIVE A LED 
0185' FD 21 01BC' LO IY,CHECK3 i SET RETURN ADDRESS 
01E:9' C3 0290' JP FLHLP i FLASH LED 
01BC' CHECK3: 
01BC' 21 FFFF LO HLrM3BEG i COMPUTE END ADDRESS 
OlBF' 01 8000 LO BC,M1SIZE i SET UP LOOP COUNTER 
01C2' CHKLP3t 
01C2' 7B LO APE i GET TEST PATTERN 
01C3' · 56 LO Dr CHU i GET MEMORY CONTENT 
OWi' BA CP D i COMPARE WITH PATTERN 
01C5' 20 6S JR NZrM3ERR 
01C7' 2F CPL i COMPLEMENT PATTERN 
01C8' 77 LO CHU rA i LOAD IN MEMORY 
01C9' 56 LO Dr CHU 
01CA' BA CP D i AND CHECK IMMEDIATELY 
OlCB' 20 SF .... ~ NZ,M3ERR 
OlCD' NXTA03: 
01CD' 2B DEC HL i DECREMENT MEMORY INDEX 
OlCE' OB DEC BC i REPEAT UNTIL ALL CHECKED 
01CF' 79 LO ArC 
0100' BO OR B 
0101' 20 EF JR NZrCHKLP3 

,~. 0103' 3E 01 LO Ar01H i SET TO FLASH DRIVE A LED 
0105' FD 21 01DC' LO IY,NXADR3 
0109' C3 0290' JP FLHLP 
01DC' NXADR3: 
010C' AF XOR A i CLEAR CARRY FLAG 
0100' CB 23 SLA E i UPDATE PATTERN 
01DF' 30 cs JR NCrNXPAT3 
01E1' 08 EX AFrAF' 
01E2' 3E 01 LO Ar1 i SET FOR BACKWARD DIRECTION 
01E1' 08 EX AFrAF' 
01E5' 1E 01 LO Er01H i INITIALIZE TEST PATTERN 
01E7' NXPATS: 
01E7' 21 FFFF LO HLrM3BEG i GET STARTING ADDRESS 
01EA' 01 8000 LO BCrM1SIZE i SET UP LOOP COUNTER 
OlED' LDLPS: 
01ED' 73 LO CHU rE i LOAD PATTERN IN MEMORY 
01EE' 2B DEC HL i DECREMENT MEMORY INDEX 
01EF' OB DEC BC i REPEAT UNTIL ALL LOADED 
01FO' 78 LO ArB 
01F1' Bl OR c 
01F2' 20 F9 JR NZrLOLPS 
01F1' 3E 01 LO Ar01H i SET TO FLASH DRIVE A LED 
01F6' FD 21 01FD' LO IY,CHECKS i SET RETURN ADDRESS 
01FA' C3 0290' JP FLHLP i FLASH LED 
01FD' CHECKS: 
01FD' 21 8000 LO HLrl11BEG i COMPUTE END ADDRESS 

I"".. 0200' 01 8000 LO BCrMlSIZE i SET UP LOOP COUNTER 
0203' CHKLPS: 
0203' 7B LO ArE i GET TEST PATTERN 
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0201' 56 LO o, <HU ; GET HEHORY CONTENT 
0205' BA CP D ; COMPARE WITH PATTERN 

!"'., 0206' 20 21 JR NZrM3ERR 
0208' 2F CPL ; COMPLEMENT PATTERN 
0209' 77 LO <HUrA ; LOAD IN MEMORY 
020A' 56 LO Dr<HU 
020B' BA CP D i AND CHECK IMMEDIATELY 
020C' 20 1E JR NZrH3ERR 
020E' NXTAD5l 
020E' 23 INC HL i INCREMENT MEMORY INDEX 
020F' OB DEC BC i REPEAT UNTIL ALL CHECKED 
0210' 79 LO A,C 
0211' BO OR B 
0212' 20 EF JR NZrCHKLP5 
0211' 3E 01 LO Ar01H i SET TO FLASH DRIVE A LED 
0216' FD 21 0210' LO IYrNXADR5 
021A' C3 0290' JP FLHLP 
0210' NXADRSl 
0210' AF XOR A i CLEAR CARRY FLAG 
021E' CB 23 SLA E i UPDATE PATTERN 
0220' 30 cs JR NCrNXPATS 
0222' ED 57 LO Ar I 
0221' CB 57 BIT 2,A i CHECK IF ERROR IN UPPER MEMORY 
0226' CA 02B8' JP ZrM30K 
0229' C3 01A1' JP TSTMEM i REPEAT FOREVER 
022C' H3ERRl 
022c· ED 57 LO Ar I i SET ERROR INDICATOR 

,-.... 022E' CB D7 SET 2rA 
0230' ED 17 LD Ir A 
0232' DD 21 032A' LO IX,H1HDG i DISPLAY ERROR MESSAGE 
0236' FD 21 023D' LD IYrM3ERR1 
023A' C3 02E2' JP PHSG 
0230' M3ERR1l 
0230' 7C LD ArH i DISPLAY HEHORY ADDRESS 
023E' FD 21 0215' LD IY,M3ERR3 
0212' C3 0116' JP B2H 
0215' H3ERR3l 
0215' 70 LO ArL 
0216' FD 21 0210' LD IYrM3ERR1 
OMA' C3 0116' JP B2H 
0210' H3ERR1l 
0210' DD 21 0316' LO IXrCONTENT i DISPLAY MEMORY CONTENT 
0251' FD 21 0258' LD IYrH3ERR5 
0255' C3 02E2' JP PHSG 
0258' M3ERR5l 
0258' 7A LD ArD 
0259' FD 21 0260' LO IYrM3ERR6 
0250' C3 0116' JP B2H 
0260' H3ERR6l 
0260' DD 21 0351' LO IXrPATTERN i DISPLAY TEST PATTERN 
0261' FD 21 026B' LO IY,M3ERR7 
0268' C3 02FO' JP PMSGL1 
026B' H3ERR7: 

!""'., 0268' 7B LO A1E 
026C' FD 21 0273' LD IYrK3ERRS 
0270' C3 01'16' JP B2H 
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0273' tl3ERRS: 
0273' DD 21 0360' LD IXrPROHPT 
0277' FD 21 027E' LD IYrtl3ERR9 
0278' C3 02E2' JP PHSG 
027E' t13ERR9: 
027E' 3E 03 LD Ar03H ; SET TO FLASH BOTH DRIVES LED 
0280' FD 21 0286' LD IYrtl3ER10 
0281' 18 17 JR FLHLP 
0286' H3ER10: 
0286' DB 09 IN Ar(l(EYBST> ; CHECK IF ANY KEY PRESS 
0288' E6 OF AND KEYBHK 
02BA' 28 FZ JR ZrH3ERR9 i REPEAT FLASHING LED 
02BC' DB OS IN ArCKEYBDAl i CLEAR KEY 
02BE' OB EX AFrAF' 
02BF' FD 21 01CD' LD IYrNXTAD3 i SET RETURN ADDRESS FOR FORWARD TEST 
0293' 87 OR A i CHECK IF GOING FORWARD OR BACKWARD 
0291' 28 01 JR ZrNXTFWD 
0296' FD 21 OZOE' LD IYrNXTADS i SET RETURN ADDRESS FOR BACKWARD TEST 
029A' NXTF1'!Dl 
029A' OB EX AFrAF' 
029B' FD E9 JP <In i GO TO NEXT LOCATION 

FLASH DRIVE A LED 

029D' FLHLP: 
029D' D9 EXX i USE ALTERNATE REGISTER SET 
029E' 67 LD Hr A i SAVE LED INDICATION 

""'' 029F' ZE 02 LD Lr2 
02A1' FLHL10t 
02A1' 7C LD ArH i FLASH LED 
02A2' D3 18 OUT CCHDREGlrA 
02A1' FLHLPH 
02A1' 10 FE DJNZ FLHLP1 
02A6' OD DEC c 
02A7' 20 FB JR NZrFLHLPl 
02A9' AF XOR A 
02AA' D3 18 OUT CCHDREG>rA 
02AC' FLHLPZ! 
02AC' 10 FE DJNZ FLHLPZ 
02AE' OD DEC c 
02AF' 20 FB JR NZrFLHLPZ 
0281' 2D DEC L 
02B2' 20 ED JR NZrFLHL10 
02B1' D9 EXX 
02B5' AF XOR A 
02B6' FD E9 JP (!Y) i RETURN 

HOVE CODE TO UPPER HEHORY 

02BB' tl30Kt 
02BB' 21 01AO' LD HLrLAST i COMPUTE SIZE OF LONER HALF OF CODE 
02B8' 01 0000 LD 8CrPROHST 
OZBE' AF XOR A 

~ 028F' ED 12 SBC HLrBC 
02C1' 41 LD BrH 
02C2' 10 LO Crl 
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02C3' 21 0000 LD HLrPROHST i HOVE LOWER HALF FIRST 

11"... 
02C6' 11 FOOO LD DErPROHAD 
02C9' ED BO LDIR 
02CB' 21 FFFF LD HLrHEHEND i COMPUTE SIZE OF UPPER HALF OF CODE 
02CE' 23 INC HL 
02CF' 01 F'JAO LD E.'C, ROHSAD 
02D2' AF XOR A 
02D3' ED 12 SBC HLrBC 
02D5' 11 LD BrH 
02D6' 1D LD CrL 
02D7' 21 01AO' LD HLrLAST i HOVE UPPER HALF 
02DA' 11 F1AO LD DErROHSAD 
02DD' ED BO LDIR i HOVE BLOCK 

JUMP TO RAH AREA TO START TESTING 

02DF' C3 F1AO' JP ACTTST 

·PRINT OUT A MESSAGE 

02E2' PHSG: 
02E2' DD 7E 00 LD Ar <IX> i GET CURSOR POSITION 
02E5' D3 01 OUT <VTCCU1hA i AND SET CURSOR 
02E7' DD 23 INC IX 
02E9' DD 7E 00 LD Ar<IX> 
02EC' D3 05 OUT CVTCCU2> rA 
02EE' DD 23 INC IX 

I"", · 02FO' PHSGLU 
02FO' DD 7E 00 LD Ar <IX> i GET CHARACTER FROM MESSAGE 
02F3' B7 OR A i CHECK IF NO HORE 
02F1' 28 10 JR ZrPHSGRT 
02F6' D3 1C OUT CUTODAT>rA i DISPLAY ONTO PUTC 
02F8' 3E AB LD ArWRINC 
02FA' D3 01 OUT CUTCCHD>rA 
02FC' PHSGL2: 
02FC' DB 01 IN ArCUTCSTA> i GET STATUS REGISTER 
02FE' E6 20 AND VTCRDY i CHECK IF READY 
0300' 28 FA JR ZrPHSGL2 i REPEAT IF NOT 
0302' DD 23 INC IX i POINT TO NEXT CHARACTER 
030'1' 18 EA JR PHSGL1 
0306' PHSGRT: 
0306' FD E9 · JP CIY> i SIMULATED RETURN 

MESSAGES 

0308' 0221 SIGNON: DW UTCBEG+120 
030A' 50 19 15 11 DB I PIED PIPER I '0 
030E' 20 50 '19 50 
0312' 15 52 00 
0315' 03FA 0000 BADSYS: DW VTCBEG+180+110r0 
0319' 02BA TtlKSG: DW VTCBEG+160+110 
0318' 'JD 65 6D 6F DB 'He1ory test ••• ·,o 
031F' 72 79 20 71 
0323' 65 73 71 2E 
0327' 2E 2E 00 
032A' 030A K1HDG: DW VTCBEG+210+'110 
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032C' llD 65 6D 6F DB 'Memory error at address: •,o 
0330' 72 79 20 65 
03311' 72 72 6F 72 
0338' 20 61 711 20 
033C' 61 611 611 72 
03110' 65 73 73 3A 
03111' 20 00 
0316' 035A CONTENT:ow IJTCBEG+320+110 
0318' 20 20 13 6F DB I Content: 'rO 
0311C' 6E 711 65 6E 
0350' 71 3A 20 00 
0351' 20 20 50 61 PATTERN:OB I Pattern: ',o 
0358' 71 71 65 72 
035C' 6E 3A 20 00 
0360' 03AA PROMPT: OW VTCBEG+100+'J10 
0362' 50 72 65 73 DB 'Press any key to continue. 'rO 
0366' 73 20 61 6E 
036A' 79 20 68 65 
036E' 79 20 71 6F 
0372' 20 63 6F 6E 
0376' 71 69 6E 75 
037A' 65 2E 20 00 

1. CHECK IF WARK BOOT 

037E' SHOW: 
037E' ED 57 LD Ar I ; SET DISPLAY REQUIRED BIT 

.~ 0380' CB FF SET 7rA 
0382' ED 117 LD I1A 
03811' NOD!SPl 
03811' 21 FF93' LO HL1CHKSUtl ; COMPUTE LENGTH OF BLOCK TO COMPARE 
0387' OE 10 LO C110H 
0389' 06 FB LD B1ITRVEC ; STARTING AFTER INTERRUPT VECTORS 
038B' AF XOR A 
038C' ED 12 SBC HL,BC 
038E' i1 LD B1H 
038F' 10 LO C1L 
0390' 26 FB LO HrITRVEC ; COMPUTE START OFFSET OF ROM 
0392' 2E 10 LO LrlOH 
039i' 11 FiAO LO DErROl!SAD 
0397' AF XOR A 
0398' ED 52 SBC HLrOE 
039A' 11 OiAO' LO DE1LAST-PROHST 
0390' 19 ADO HLrOE 
039E' 16 FB LO D1ITRIJEC ; SET START OFFSET IN RAH 
03AO' 1E 10 LO Erl OH 
03A2' WAITL7: 
03A2' 1A LO Ar COE> 
03A3' BE CP <HU 
03A1' 20 10 JR NZrWAITL9 ; PROCEED NORMAL DIAGNOTIC IF NOT SAHE 
03A6' 23 INC HL 
03A7' 13 INC DE 
03A8' OB DEC BC 
03A9' 78 LO ArB 
03AA' Bl OR c 
03AB' 20 F5 JR NZrWAITL7 ; REPEAT UNTIL WHOLE BLOCK CHECKED 
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03AD' ED 57 LO A1I i SET INDICATOR FOR LATER 
03AF' CB F7 SET 61A 
03B1' ED 47 LO I1A 
03B3' C3 0476' JP MOVE ; THEN PROCEED DIRECTLY TO BOOT 

C' 
,J' MEMORY TEST (LOCATION 8000H TO FFFFH) 

03B6' WAITL9l 
03B6' 1E A5 LO E1TSTPAT i INITIALIZE TEST PATTERN 
03B8' NXPAT1l 
03B8' 21 8000 LO HL1M1BEG i GET STARTING ADDRESS 
03BB' 01 8000 LO BCrM1SIZE i SET UP LOOP COUNTER 
03BE' LDLP1: 
03BE' 73 LO mu rE ; LOAD PATTERN IN MEMORY 
03BF' 23 INC HL i INCREMENT MEMORY INDEX 
03CO' OB DEC BC ; REPEAT UNTIL ALL LOADED 
03C1' 78 LO A1B 
03C2' E:1 OR c 
03C3' 20 F9 JR NZ1LDLP1 
03C5' 21 8000 LO HL1MlBEG i COMPUTE END ADDRESS 
03C8' 01 8000 LO BC1M1SIZE 
03CB' 09 ADD HL1BC 
03CC' 2B DEC HL i GET STARTING ADDRESS FOR CHW(IHF 
03CD' 01 8000 LO BCrM1SIZE ; SET UP LOOP COUNTER 
0300' CHKLP1l 
0300' 7E: LO A1E ; GET TEST PATTERN 
0301' 56 LO o,rnu ; GET MEMORY CONTENT 

,,,-...,, 0302' BA Cf' 0 ; COMPARE WITH PATTERN 
0303' 20 1'1 JR NZrM1ERR 
0305' ZF CPL i COMPLEMENT PATTERN 
0306' 77 LO rnu,A ; LOAD IN MEMORY 
0307' 56 LO o,rnu 
0308' BA CP D ; AND CHW( IMMEDIATELY 
0309' 20 OE JR NZ1M1ERR 
03DB' 2B DEC HL ; DECREMENT MEMORY INDEX 
03DC' OB DEC BC i REPEAT UNTIL ALL CHm{ED 
0300' 78 LO A1B 
03DE' Bl OR c 
03DF' 20 EF JR NZ1CHKLP1 
03E1 I AF XOR A i CLEAR CARRY FLAG 
03E2' CB 23 SLA E ; UPDATE PATTERN 
03E4' 30 DZ JR NCrNXPAT1 
03E6' C3 0476' JP M10K 
03E9' M1ERR: 
03E9' ED 57 LO A1I i GET ERROR INDICATOR 
03EB' CB 07 SET Z1A ; SET UPPER MEMORY ERROR BIT 
03ED' ED 47 LO I1A ; SAVE INDICATOR 
03EF' CB 7F BIT 71A ; CHECf{ IF DISPLAY REQUIRED 
03F1' 28 30 JF: Z1M1ERRB 
03F3' DD 21 032A' LO IX1M1HDG 
03F7' FD 21 03FE' LO IY1M1ERR1 
03FE:' C3 02E2' JP PMSG 
03FE' M1ERR1: 
03FE' 7C LO A1H i DISPLAY MEMORY ADDRESS 
03FF' FD 21 0405' LO IY1M1ERR3 
0403' 18 41 JR B2H 
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0405' M1ERR3l 
0405' 70 LD A1L 

~ 0406' FD 21 MOC' LD IYrM1ERR4 
040A' 18 3A JR B2H 
040C' 111ERR4l 
040C' DD 21 0316' LD IXrCONTENT i DISPLAY MEMORY CONTENT 
0.1!10' FD 21 0417' LD IYrM1ERR5 
041'!' C3 02E2' JP PMSG 
0417' M1ERR5! 
0417' 7A LD AiD 
0.1!18' FD 21 O.tJ 1E I LD IY1MlERR6 
041C' 18 28 JR B2H 
041E' M1ERR6: 
041E' DD 21 0354' LD IX1PATTERN ; DISPLAY TEST PATTERN 
0422' FD 21 0429' LD IYrM1ERR7 
0426' C3 02FO' JP PMSGL1 
0429' M1ERR7: 
0429' 7B LD AiE 
042A' FD 21 0430' LO IYrM1ERR8 
042E' 18 16 JR B2H 
0430' MlERRB: 
0430' DO 21 0315' LO IXrBADSYS 
0434' FD 21 043B' LD IYrM1ERR9 
0438' C3 02E2' JP PMSG 
043B' M1ERR9: 
043B' DD 21 07AF' LO IXrFAILMSG-ROMSAD+LAST-PROMST 
043F' FD 21 09B7' LD IYrINDBAD-ROMSAD+LAST-PROHST 

~ 
0443' C3 02FO' JP PMSGLl 

. ' 

CONVERT A BINARY NUMBER TO HEX 
; 

0446' B2Hl 
0446' 47 LD Br A ; SAVE NUMBER FOR LATER 
0447' CB 3F SRL A i OBTAIN UPPER NIBBLE 
0449' CB 3F SRL A 
044B' CB 3F SRL A 
0440' CB 3F SRL A 
044F' DD 21 0455' LO IX1BZHLSN 
0453' 18 OB JR BZHEXE ; CONVERT UPPER NIBBLE 
0455' B2HLSN: 
0455' 78 LO A,B ; RETRIEVE NUMBER 
0456' E6 OF AND OFH ; OBTAIN LOWER NIBBLE 
0458' DD Z1 045E' LO IXrBZHRET 
045C' 18 oz JR BZHEXE 
045E' B2HRET! 
045E' FD E9 JP <IY> ; RETURN 
0460' BZHEXE: 
0460' C6 30 ADD A,30H ; CONVERT TO ASCII NUMBER 
046Z' FE 3A CP 3AH ; CHECK IF OVER 9 
0464' 38 oz JR c,DIGIT 
0466' C6 07 ADD A17 ; CONVERT TO ALPHA 
0468' DIGIT: 
0468' D3 1C OUT <VTODATl 1A ; DISPLAY DIGIT 
046A' 3E AB LD ArWRINC 
046C' 03 01 OUT <VTCCMD>1A 
046E' BZHLPl 
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0'16E' OS 01 IN Ar<VTCSTA> ; GET STATUS 
0'170' E6 20 AND VTCRDY ; WAIT UNTIL NOT SUSY · 

~ 0'172' 28 FA JR ZrB2HLP 
0'17'1' DD E9 JP <IX> ; RETURN 

0'176' tllOK: 

6. TO HOVE PROGRAM FROM ROM TO UPPER RAK AREA 

0'176' MOVE: 
0'176' 21 O'IAO' LO HLrLAST ; COMPUTE SIZE OF LOWER HALF OF CODE 
0'179' 01 0000 LO BCrPROtlST 
0'17C' AF XOR A 
0'17D' ED 'IZ SBC HLrBC 
0'17F' 11 LO BrH 
0'180' 'ID LO CrL 
0'181' 21 0000 LO HLrPROMST ; HOVE LOWER HALF FIRST 
0'18'1' 11 FOOO LO DErPROMAD 
0'187' ED BO LDIR 
0'189' 21 FFFF LO HLrMEMEND ; COMPUTE SIZE OF UPPER HALF OF CODE 
0'18C' . 23 INC HL 
0'18D' 01 F'IAO LO BCrROHSAO 
0'190' AF XOR A 
0'191' ED '12 SBC HLrBC 
0'193' 'l'I LO BrH 
0'19'1' 'ID LO CrL 
0'195' 21 O'IAO' LO HLrLAST ; HOVE UPPER HALF 

~ 
0'198' 11 F'IAO LD DErROtlSAO 

r . 0'19B' ED BO LDIR ; HOVE BLOCK 

JUMP TO RAH AREA TO START EXECUTING 

O't90' C3 F697' JP AFMOVE 
O'IAO' LAST EQU $ 

ORG ROHSAO+PROMST 

ACTIVATE TEST 

F'IAO' ACTTST: 
F'IAO' OB 18 IN Ar<STAREG> ; DISABLE PROK 
F'IA2' 3E 6D LO Ar06DH ; CHECK IF PROM DISABLED 
F'IA'I' 32 0000 LO <PROHST> rA ; WRITE PATTERN TO MEMORY 
F'IA7' '17 LO Br A i SAVE PATTERN 
F'IAS' 3A 0000 LO Ar<PROHST> ; READ BACK 
F'IAB' BS CP B 
F'IAC' C2 0071' JP NZrCPUERR ; HALT IF PROM STILL ENABLED 
F'IAF' ED 57 LD Ar I 
F'IB1' CB 5F BIT 3rA ; CHECK IF DISK TEST 
F'IB3' CA F5A1' JP ZrTESTH ; BRANCH IF MEMORY TEST IF NOT 

FLOPPY DISK TEST 

~\ F'IB6' 31 FOOO LO SPrPROHAD ; SET UP STACK POINTER 
F'IB9' 21 021A LO HLrVTCBEG+'llO ; SYNCHRONIZE PVTC REGISTERS 
F'IBC' CD F892' CALL SET CUR 
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F'IBF' DD 21 F72E' LD IXrDTtlSG ; DISPLAY DISK TEST MESSAGE 
F'IC3' CD F8'1E' CALL OUTtlSG 

r-.., F'IC6' DTLPU 
F'IC6' DB 09 IN ArCKEYBST> ; GET KEYBOARD STATUS 
F'IC8' E6 OF AND KEYBtlK ; CHECK IF KEY ENTERED 
F'ICA' 28 FA JR ZrDTLP1 ; WAIT UNTIL KEY ENTERED 
F'ICC' DB 08 IN Ar <KEYBDA> ; CLEAR BUFFER 
F'ICE' 3E FB LD ArITRVEC ; INITIALIZE INTERRUPT VECTOR 
F'IDO' ED '17 LD Ir A 

IM2 ; SET FOR MODE TWO 
F'iDZ' ED 5E DB OEDHrSEH 
F'iD'i' 3E 01 LD ArDSKA i SELECT DRIVE A 
F'iD6' CD FAAS' CALL CHECK i CHECK IF DRIVE FUNCTIONING 
F'iD9' B7 OR A i SKIP TEST IF ERROR 
F'iDA' CA F9A7' JP Zr LOCAL 
F'iDD' CD FA60' CALL SPEED ; CHECK DRIVE SPEED 
F'iEO' B7 OR A ; SKIP TEST IF ERROR 
F'iE1' CZ F9A7' JP NZrLOCAL 
F'iE'i' 3E 01 . LD ArDSKA ; RESET TO SIDE 0 AND TRACK 0 
F'iE6' CD FC62' CALL DSKSEL 
F'IE9' 1E OC LO ErRSCMD+VERIFY+HDLOAD 
F'IEB' 3A FFD1' LD Ar CSTEPS> 
F'IEE' B3 OR E 
F'IEF' CD FD06' CALL TYPE1 
F'IF2' 3E 28 LD Ar'iO i SET TO SEEK CYLINDER '10 
F'iF'i' D3 13 OUT CFDDATA> rA 
F'IF6' 1E 1C LD ErSKCtlD+VERIFY+HDLOAD 

,,,-..., . F'iF8' 3A FFD1' LD ArCSTEPS> 
F'IFB' B3 OR E 
F'iFC' CD FD06' CALL TYPE1 i SEEK CYLINDER 'iO 
F'iFF' 11 0028 LD DEr'iO ; DEFAULT tlAXItlUtl CYLINDER TO 'iO 
F502' E6 10 AND RNF ; CHECK IF RECORD NOT FOUND 
FSO'i' 20 03 JR NZrDVFY3 
F506' 11 0050 LO DErBO i SET MAXIMUM CYLINDER TO 80 
F509' DVFY3? 
F509' 3A FFD3' LD Ar CSELBYT> ; CHECK IF DOUBLE SIDED 
FSOC' CB 6F BIT DSIDErA 
FSOE' 28 O'i JR ZrDVFY9 ; SAVE LIMIT IF NOT 
F510' CB 23 SLA E i MULTIPLY LIMIT BY 2 
F512' CB 12 RL D 
F51'i' DVFY9? 
F51'i' ED 53 FF9F' LO CKAXTRK>rDE i SAVE LIMIT FOR LATER 
F518' DTLP2? 
F518' 3E 01 LD ArDSKA ; SELECT SIDE 0 OF DRIVE A 
F51A' CD FC62' CALL DSKSEL 
F51D' 1E OC LD ErRSCMD+VERIFY+HDLOAD i RESTORE DRIVE 
F51F' 3A FFD1 I LD ArCSTEPS> 
F522' BJ OR E 
F523' CD FD06' CALL TYPE1 
F526' 11 0000 LD DErO ; START FROtl TRACK 0 
F529' ED 53 FFA1' LO CTRKNBR>rDE i AND SAVE FOR LATER 
F52D' 3E 01 LD Ar1 i START FROM SECTOR 1 
F52F' OE 82 LD CrRDCtlD i SET FOR READING SIDE 0 

~ F531' DYFYU 
F531' 32 FFA3' LD CSECNBR>rA 
F53'f' 03 12 OUT <FDSEC>rA i SET UP SECTOR REGISTER 
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F536' DVFY2: 
F536' 79 LD ArC 

~ F537' 21 8000 LO HLrVFYBUF 
F53A' CD FC78' CALL FDRWS ; READ IN SECTOR 
F53D' B7 OR A ; CHECK IF ERROR 
F53E' 28 03 JR ZrDVFY1 
F510' CD F597' CALL VFYERR 
FS13' DVFY1: 
F513' 3A FFA3' LO Ar(SECNBR> ; ADVANCE TO NEXT SECTOR 
FS'f6' 3C INC A 
F517' FE 09 CP 9 ; CHECK IF READ IN EIGHT SECTORS ALREADY 
F519' 20 E6 JR NZrDVFY1 
FS1B' ED SB FFA1 I LO DE 1 <TRKNBR) ; ADVANCE TO NEXT TRACK 
F51F' 13 INC DE 
FSSO' 2A FF9F' LO HLr(KAXTRK> ; GET TRACK LIMIT 
F553' AF XOR A 
FSS'f' ED 52 SBC HL1DE ; CHECK IF LIMIT REACH 
F556' 28 co JR ZrDTLPZ ; REPEAT TEST IF SO 
FS58' ED 53 FFA1 I LD (TRKNBR>1DE 
FSSC' 3A FFD3' LD Ar<SELBYn ; GET NUHBER OF SIDES 
FSSF' CB 6F BIT DSIDErA i CHECK IF ONE SIDE 
F561' 28 1C JR ZrDVFY5 
F563' 3A FFE2' LO Ar<IOREG> ; GET CURRENT SELECT BYTE 
F566' CB 57 BIT SIDE1rA ; CHECK CURRENT SIDE 
F568' zo 08 JR NZrOVFY6 
F56A' 06 01 LO Brl ; SET SIDE 1 
FS6C' OE SA LO CrRDCM0+8 

,,,...,, F56E' CB D7 SET SIDE Ir A 
F570' 18 06 JR DVFY7 
F57Z' DVFY6: 
FS72' 06 00 LD BrO ; SET SIDE 0 
FS71' OE 82 LD CrRDCMD 
F576' CB 97 RES SIDE1rA 
F578' DVFY71 
F578' CD FC62' CALL DSKSEL ; SELECT PROPER SIDE 
F57B' 78 LO ArB ; CHECK IF STEP REQUIRED 
F57C' 87 OR A 
F570' ZO BZ JR NZrDVFY1 
F57F' DVFY51 
F57F' 1E 58 LD ErSICMD+HDLOAD ; SET UP STEP COHHAND 
FS81' 3A FFD1' LD Ar<STEPS> 
FS81' 83 OR E 
F585'. CD FD06' CALL TYPE1 
F588' 3A FFA1 I LD Ar<TRKNBR> ; GET TRACK NUHBER 
F58B' C6 32 ADD Ar SO ; MINIMUM DELAY IS 50 MSED 
FSSD' DVFYBI 
FSSD' CD FD60' CALL DELAY 
FS90' 3D DEC A 
F591' 20 FA JR NZrDVFYS 
F593' 3E 01 LD Ar1 ; RESET TO SECTOR ONE 
F595' 18 9A JR DVFY1 ; CONTINUE TEST 

HANDLE DISK TEST ERROR . 
.t 

FS97' VFYERRI 
F597' 03 1C OUT <VTODAT>rA ; DISPLAY ERROR CODE 
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F599' 3E AB LD ArWRINC 
F59B' 03 01 OUT ( VTCCMD l , A 
F59D' CD FSC2' CALL WAIT 
F5AO' C9 RET 

MEMORY TEST 

F5A1' TESTtll 
F5A1' 08 EX AF,AF' i SET FOR FORWARD DIRECTION 
F5A2' AF XOR A 
F5A3' 08 EX AF1AF 1 

F5M' lE 01 LO Er01H i INITIALIZE TEST PATTERN 
F5A6' NXPAHl 
F5A6' 21 0000 LO HL1112BEG ; GET STARTING ADDRESS 
F5A9' 01 FOOO LO BC1M2SIZE ; SET UP LOOP COUNTER 
F5AC' LOLP1l 
F5AC' 73 LO (HU1E ; LOAD PATTERN IN MEMORY 
F5AD' 23 INC HL ; INCREMENT MEMORY INDEX 
F5AE' OB DEC BC ; REPEAT UNTIL ALL LOADED 
F5AF' 78 LO A1B 
F5BO' Bl OR c 
F5B1' 20 F9 JR NZ1LOLP1 
F5B3' 3E 02 LO A102H ; SET TO FLASH DRIVE A LED 
F5B5' FD 21 F5BC' LO IY1CHECK'I ; SET RETURN ADDRESS 
F5B9' C3 F290' JP FLHLP+PROMAD-PROMST 
F5BC' CHECK'li 
F5BC' 21 EFFF LO HL1M'IBEG ; COMPUTE ENO ADDRESS 

~ F5BF' 01 FOOO LO BC1M2SIZE ; SET UP LOOP COUNTER 
F5C2' CHKLPil 
F5C2' 7B LO A1E i GET TEST PATTERN 
F5C3' 56 LO o, CHU i GET MEMORY CONTENT 
F5C'I' BA CP D ; COMPARE WITH PATTERN 
F5C5' 20 5E JR NZ1M'IERR 
F5C7' 2F CPL i COMPLEMENT PATTERN 
F5C8' 77 LO rnu,A i LOAD IN MEMORY 
F5C9' 56 LO o,rnu 
F5CA' BA CP D i ANO CHECK IMMEDIATELY 
F5CB' 20 58 JR NZ1M1ERR 
F5CO' NXTAD1l 
F5CD' 2B DEC HL i DECREMENT MEMORY INDEX 
F5CE' OB DEC BC i REPEAT UNTIL ALL CHECKED 
F5CF' 79 LO A1C 
F500' BO OR B 
F501' 20 EF JR NZ1CH•(LP'I 
F503' 3E 02 LO A10ZH ; SET TO FLASH DRIVE A LEO 
F5D5' FD 21 F5DC' LO IYrNXAOR'I 
F509' C3 F290' JP FLHLP+PROMAO-PROMST 
F50C' NXAOR'll 
F5DC' AF XOR A ; CLEAR CARRY FLAG 
F50D' CB 23 SLA E ; UPDATE PATTERN 
F5DF' 30 cs JR NM!XPAH 
F5E1' 08 EX AFrAF' 
F5E2' 3E 01 Lil Ari ; SET FOR BACKWARD DIRECTION 
F5E'I' 08 EX AFrAF' 
F5E5' 1E 01 LO E,01H ; INITIALIZE TEST PATTERN 
F5E7' NXPAT6l 
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F5E7' 21 EFFF LD HLrM1BEG ; GET STARTING ADDRESS 
FSEA' 01 FOOO LO BC,M2SIZE ; SET UP LOOP COUNTER 

t", FSED' LDLP6t 
FSED' 73 LD <HU rE ; LOAD PATTERN IN MEMORY 
FSEE' 28 DEC HL ; DECREMENT MEMORY INDEX 
FSEF' OB DEC BC ; REPEAT UNTIL ALL LOADED 
FSFO' 78 LD ArB 
F5F1' Bl OR c 
FSFZ' 20 F9 JR NZrLDLP6 
F5F1' 3E 02 LD AP02H ; SET TO FLASH DRIVE B LED 
F5F6' FD 21 F5FD' LD IYrCHECK6 ; SET RETURN ADDRESS 
FSFA' C3 F29D' JP FLHLP+PROMAD-PROHST 
FSFD' CHECK6t 
FSFD' 21 0000 LO HLrM2BEG ; COMPUTE END ADDRESS 
F600' 01 FOOO LD BCrtl2SIZE ; SET UP LOOP COUNTER 
F603' CHKLP6l 
F603' 7B LD ArE ; GET TEST PATTERN 
F601' 56 LO D, <HU ; GET MEMORY C~NTENT 
F605' BA CP D ; COMPARE WITH PATTERN 
F606' 20 1D JR NZrM1ERR 
F608' 2F CPL ; COHPLEHENT PATTERN 
F609' 77 LO <HU rA ; LOAD IN MEMORY 
F60A' 56 LD Dr CHU 
F60B' BA CP D ; AND CHECK IMMEDIATELY 
F60C' 20 17 JR NZrM1ERR 
F60E' NXTAD6l 
F60E' 23 INC HL ; INCREMENT MEMORY INDEX 

.,,,,,..... F60F' OB DEC BC ; REPEAT UNTIL ALL CHECKED 
f 610' 79 LD ArC 
F611' BO OR B 
f 612' 20 EF JR NZrCHKLP6 
F611' 3E 02 LD A,02H ; SET TO FLASH DRIVE B LED 
F616' FD 21 F61D' LD IY,NXADR6 
F61A' C3 F29D' JP FLHLP+PROHAD-PROHST 
F61D' NXADR6t 
F61D' AF XOR A ; CLEAR CARRY FLAG 
F61E' CB 23 SLA E ; UPDATE PATTERN 
F620' 30 cs JR NC,NXPAT6 
F622' C3 F5A1' JP TES TM ; REPEAT UNTIL RESET 
F625' H1ERR: 
F625' ED 57 LD Ar! ; SET ERROR INDICATOR 
f 627' CB 07 SET 21A 
f 629' ED 17 LD I,A 
F62B' DD 21 F32A' LD IX1M1HDG+PROKAD-PROHST 
F62F' FD 21 f 636' LD IY1111ERR1 
F633' C3 F2E2' JP PMSG+PROMAD-PROMST 
F636' M1ERR1t 
F636' 7C LO A1H ; DISPLAY MEMORY ADDRESS 
F637' FD 21 F63E' LD IYrM1ERR3 
F63B' C3 F116' JP B2H+PROMAD-PROMST 
F63E' M1ERR3: 
F63E' 70 LD ArL 
F63F' FD 21 F616' LD IYrM1ERR1 
F613' C3 F116' JP B2H+PROHAD-PROMST 
F616' M1ERR1t 
f 616' DD 21 0316' LD IX, CONTENT ; DISPLAY MEMORY CONTENT 
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F61A' FD 21 F651' LO IYttl'IERR5 
F61E' C3 F2E2' JP PMSG+PROMAD-PROMST 
F651' H'IERR5l 
F651' 7A LO APO 
F652' FD 21 F659' LD IYrM'IERR6 
F656' C3 F'f'f6' JP B2H+PROMAD-PROMST 
F659' M'fERR6l 
F659' DD 21 035'1' LO IXrPATTERN i DISPLAY TEST PATTERN 
F650' FD 21 F66'1' LO IY,M'JERR7 
F661' C3 F2FO' JP PHSGL1+PROMAD-PROMST 
F66'f' tl'JERR7: 
F66'f' 7B LO AtE 
F665' FD 21 F66C' LO IY,H'IERR8 
F669' C3 F'l'16' JP B2H+PROMAD-PROMST 
F66C' H'JERR8l 
F66C' DD 21 0360' LO IX,PROMPT 
F670' FD 21 F677' LO IYrM'lERR9 
F67"' C3 FZEZ' JP PMSG+PROMAD-PROMST 
t677' tl'JERR9l 
F677' 3E 03 LO Ar03H ; SET TO FLASH BOTH DRIVES LED 
F679' FD 21 F680' LO IY,M'JER10 
F67D' C3 F29D' JP FLHLP+PROMAD-PROMST 
F680' K'JERlO: 
F680' DB 09 IN ArCKEYBST> ; GET KEYBOARD STATUS 
F682' E6 OF AND KEYBKK 
F68'J' 28 F1 JR z,M'JERR9 ; REPEAT FLASHING LED 
F686' DB 08 IN Ar CKEYBOA> i CLEAR KEY 
F688' 08 EX AF,AF' 
F689' FD 21 F60E' LO IY,NXTAD6 i SET RETURN ADDRESS FOR BACKWARD TEST 
F68D' B7 OR A ; CHECK IF GOING FORWARD OR BACKWARD 
F68E' 20 01 JR NZ,NXTBWD 
F690' FD 21 FSCD' LO IY,NXTAD'I ; SET RETURN ADDRESS FOR FORWARD TEST 
F691' NXTBWD: 
F69'1' 08 EX AF,AF' 
F695' FD E9 JP CIY> i GO TO NEXT LOCATION 

7. MEMORY TEST <LOCATION OOOOH TO FSOOH> 

F697' AFMOVE: 
F697' DB 18 IN A, <STAREG> i DISABLE ROH 
F699' 3E 6D LO AP06DH i CHECK IF PROM DISABLED 
F69B' 32 0000 LO CPROMsn,A i WRITE PATTERN TO MEMORY 
F69E' '17 LO B,A i SAVE PATTERN 
F69F' 3A 0000 LD ArCPROMST> i READ BACK 
F6A2' B8. CP B 
F6A3' C2 0071' JP NZ,CPUERR i HALT IF PROM STILL ENABLED 
F6A6' ED 57 LD A,I i CHECK IF WARM BOOT 
F6A8' CB 77 BIT 6rA 
F6AA' CZ F8C9' JP NZ,BOOT i SKIP TO BOOT 
F6AD' KTEST2l 
F6AD' 1E AS LO E,TSTPAT i INITIALIZE TEST PATTERN 
F6AF' NXPAT2l 
F6AF' 21 0000 LO HL,MZBEG i GET STARTING ADDRESS 

t"'I F6B2' 01 FOOO LD BC,112SIZE i SET UP LOOP COUNTER 
F6B5' LDLP2l 
F6B5' 73 LD CHLhE i LOAD PATTERN IN MEMORY 
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F6B6' 23 INC HL ; INCREMENT MEMORY INDEX 
F6B7' OB DEC BC ; REPEAT UNTIL ALL LOADED 

~ F6B8' 78 LO ArB 
F6B9' Bl OR c 
F6BA' 20 F9 JR NZrLDLPZ 
F6BC' 21 0000 LO HLrK2BEG ; COMPUTE END ADDRESS 
F6BF' 01 FOOO LO BCrH2SIZE 
F6C2' 09 ADD HLrBC 
F6C3' 2B DEC HL ; GET STARTING ADDRESS FOR CHECKINF 
F6C'I' 01 FOOO LO BCrlt2SIZE i SET UP LOOP COUNTER 
F6C7' CHKLPZ: 
F6C7' 7B LO ArE 
F6C8' 56 LO Dr<HU ; GET MEMORY CONTENT 
F6C9' BA CP 0 ; COMPARE WITH PATTERN 
F6CA' 20 13 JR NZrM2ERR 
F6CC' 2F CPL ; COMPLEMENT PATTERN 
F6CD' 77 LO <HUrA i LOAD IN MEMORY 
F6CE' 56 LO Dr<HU 
F6CF' BA CP D ; ANO CHECK IMMEDIATELY 
F600' 20 OD JR NZrM2ERR 
F602' 2B DEC HL ; DECREMENT MEMORY INDEX 
f 603' OB DEC BC ; REPEAT UNTIL ALL CHECKED 
F601' 78 LO ArB 
F605' Bl OR c 
F606' 20 EF JR NZrCHKLPZ 
F608' AF XOR A ; CLEAR CARRY FLAG 
F609' CB 23 SLA E ; UPDATE PATTERN 

~. 
F6DB' 30 02 JR NCrNXPAT2 
F6DD' 18 'IC JR M20K 
F6DF' lt2ERR: 
F60F' E0.57 LO Ar I i GET ERROR INDICATOR 
F6E1' CB 07 SET 2rA i SET UPPER MEltORY ERROR BIT 
F6E3' ED 17 LO IrA ; SAVE INDICATOR 
F6E5' CB 7F BIT 7rA ; CHECK IF DISPLAY REQUIRED 
F6E7' CA F72B' JP ZrHDTEST ; BRANCH IF NOT 
F6EA' DO 21 F32A' LO IXrlt1HDG+PROltAD-PROKST ; POINT TO ltEltORY BAD MESSAGE 
F6EE' FD 21 F6F5' LO IYrMZERR1 
F6F2' C3 F2FO' JP PltSGL1+PROltAD-PROMST 
F6F5' M2ERR1: 
F6F5' 7C LO ArH ; DISPLAY MEMORY ADDRESS 
F6F6' FD 21 F6FD' LO IYrH2ERR3 
F6FA' C3 F116' JP B2H+PROltAO-PROltST 
F6FO' M2ERR3: 
F6FD' 70 LO ArL 
F6FE' FD 21 F705' LO IYrlt2ERR1 
F702' C3 F1i6' JP B2H+PROMAO-PROMST 
F705' H2ERR1: 
F705' OD 21 03't6' LO IXrCONTENT ; DISPLAY MEMORY CONTENT 
F709' FD 21 F710' LO IYrM2ERR5 
F700' C3 F2E2' JP PMSG+PROltAO-PROMST 
F710' H2ERR5: 
F710' 7A LO ArD 
F711' FD 21 F718' LO IYrH2ERR6 
F715' C3 F1"6' JP B2H+PROMAO-PROMST 
F718' M2ERR6: 
F718' OD 21 035't' LO IXrPATTERN ; DISPLAY TEST PATTERN 
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F71C' FD 21 F7Z3' LO IYrM2ERR7 
F720' C3 F2FO' JP Pl1SGL1+PROMAD-PROKST 

,...,...,., F723' 112ERR7: 
F723' 78 LO ArE 
F72'1' FD Zl F72B' LO IYrHOTEST 
F728' C3 F'l'l6' JP B2H+PROMAO-PROMST 
F72B' M20K: 

HARO DISK CONTROLLER TEST 

F72B' HD TEST: 
F72B' C3 FBC9' JP BOOT 

MESSAGES 
; 

F72E' OD OA OA 11 DTMSG: DB CRrLFrLFr'Disk test. 
F732' 69 73 68 20 
F736' 7'1 65 73 7'1 
F73A' 2E 20 20 20 
F73E' 20 
F73F' OD OA '19 6E DB CRrLFr'Insert formatted diskette in drive.' 
F7'13' 73 65 72 7'1 
F7'17' 20 66 6F 72 
F7'1B' 6D 61 7'1 7'1 
F7'1F' 65 6'1 20 6'1 
F753' 69 73 68 65 
F757' 7'1 7'1 65 20 
F75B' 69 6E 20 6'1 
F75F' 72 69 76 65 
F763' 2E 
F76'1' OD OA 50 72 OB CRrLFr'Press any key to start.'rO 
F768' 65 73 73 20 
F76C' 61 6E 79 20 
F770' 6B 65 79 20 
F77'1' 7'1 6F 20 73 
F778' 7'1 61 72 7'1 
F77C' 2E 00 
F77E' OD OA OA OA SYSOK: DB CRrLFrLFrLFrLFrLFrLFrLF 
F782' OA OA OA OA 
F786' '19 6E 73 65 DB 'Insert system diskette in Drive.'rO 
F78A' 72 7'1 20 73 
F78E' 79 73 7'1 65 
F792' 6D 20 6'1 69 
F796' 73 6B 65 7'1 
F79A' 7'1·65 20 69 
F79E' 6E 20 'l'I 72 
F7A2' 69 76 65 2E 
F7A6' 00 
F7A7' OD OA OA OA SYSBAD: DB CRrLFrLFrLFrLFrLFrLFrLF 
F7AB' OA OA OA OA 
F7AF' '15 71 75 69 FAILMSG:DB 'Equipment Failure - Return for Servicing'rO 
F7B3' 70 6D 65 6E 
F787' 7'1 20 '16 61 

~ F7BB' 69 6C 75 72 
F7BF' 65 20 2D 20 
F7C3' 52 65 7'1 75 
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F7C7' 72 6E 20 66 
F7CB' 6F 72 20 53 
F7CF' 65 72 76 69 
F703' 63 69 6E 67 
F707' 00 
F708' OD OA 53 79 BOOTERR:DB CRrLF,'System error - refer to user manua1,•,o 
F7DC' 73 71 65 60 
F7EO' 20 65 72 72 
F7E1' 6F 72 20 20 
F7E8' 20 72 65 66 
F7EC' 65 72 20 71 
F7FO' 6F 20 75 73 
F7F1' 65 72 20 60 
F7F8' 61 6E 75 61 
F7FC' 6C 2E 00 
F7FF' OD OA OA 19 ERRITR: DB CR,LF,LF,'Interrupt pending - •,o 
F803' 6E 71 65 72 
F807' 72 75 70 71 
FBOB' 20 70 65 6E 
FSOF' 61 69 6E 67 
F813' 20 20 20 00 
F817' F827' ITRTAB: OW ITRO 
F819' F82B' ow ITR1 
F81B' F831' ow ITR2 
F81D' F836' ow ITR3 
F81F' F83F' ow ITR1 
F821' F815' ow ITR5 

~. 
F823' F818' ow ITR6 
F825' F81B' ow ITR7 
F827' 11 52 51 00 ITRO: DB 'DRQ',O 
F82B' 19 1E 51 52 ITRI: DB 'INTRO' ,o 
F82F' 51 00 
F831' 50 56 51 13 ITR2: DB 'PIJTC' ,o 
F835' 00 
F836' 1B 65 79 62 ITR3: DB 'Keyboard' ,o 
F83A' 6F 61 72 61 
F83E' 00 
F83F' 51 69 6D 65 ITR1: DB 'Timer•,o 
F813' 72 00 
F815' 1A 38 00 ITR5: DB 'J8' ,0 
F818' 1A 37 00 ITR6: DB 'J7' rO 
F81B' 1A 31 00 ITR7: DB 'Jl'rO 

OUTMSG PRINT OUT A MESSAGE 

IN: IX - ADDRESS OF STRING 

F81E' OUTMSG: 
F81E' DD 7E 00 LO A, <IX> ; GET CHARACTER 
F851' B7 OR A ; CHECK IF NO MORE 
F852' 28 07 JR z,oMSGRT 
F851' CD F85C' CALL DATAOUT 
F857' DD 23 INC IX ; POINT TO NEXT CHARACTER 

~' F859' 18 F3 JR OUTMSG 
F85B' 011SGRT: 
F85B' C9 RET 
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DATA OUTPUT C80 X 21> 

IN: A - CHARACTER 

F85C' DATAOUT: 
F85C' FE 20 CP BLANK ; CHECK IF CONTROL CHARACTER 
F85E 1 38 05 JR CrCNTLCH i YES 
F860 1 CD F87't' CALL CHAROUT ; SEND CHARACTER 
F863' 18 OE JR DATORT ; RETURN 
F865' CNTLCH: 
F865 1 FE OA CP LF ; CHECK IF LINEFEED 
F867' 20 05 JR NZrCHKCR i NOr GO TO CHECK FOR CARRIAGE RETURN 
FB69' CD FB9B' CALL LFEED ; PROCESS LINEFEED 
FB6C 1 18 05 JR DATORT ; RETURN 
F86E 1 CHKCR: 
FB6E 1 FE OD CP CR ; CHECK IF CARRIAGE RETURN 
FB70 1 CC F8AA' CALL ZrCARRTN ; PROCESS CARRIGAE RETURN 
FB73 1 DATORT: 
F873' C9 RET ; RETURN 

; CHARACTER OUTPUT TO SCREEN 

A = CHARACTER 

F871 1 CHAROUT: 
FB71' FS PUSH AF 

-''''''', 
FB75' ES PUSH HL 
F876' 03 lC OUT <VTODAT>rA ; SEND CHARACTER 
F878' 3E AB LO ArWRINC ; WRITE CHARACTER & INCREMENT CURSOR 
F87A' 03 01 OUT CVTCCMD> rA 
F87C 1 CD F8C2 1 CALL WAIT 
F87F' 3A FFD't' LO ArCCOLNO> ; UPDATE COLUMN NUMBER 
FBB2' 3C INC A 
F883' 32 FFD't 1 LO CCOLNO>rA 
F886 1 CHORET: 
FBB6 1 El POP HL 
FB87' Fl POP AF 
F888 1 C9 RET ; RETURN 

GET CURRENT CURSOR POSITION 

our: HL - CURSOR POSITION 

FBB9' GETCUR: 
FB89' f 5 PUSH AF ; SAVE REGISTERS 
FBBA' DB 01 IN ArCVTCCUU ; GET CURSOR ADDRESS 
FBBC' 6F LO Lr A 
FBBD' DB 05 IN Ar CVTCCUZ> 
FBBF' 67 LO Hr A 
FB90' Fl POP AF ; RETRIEVE REGISTERS 
FB91' C9 RET 

SET CURSOR POSITION 

IN: HL - CURSOR POSITION 
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F8CC' 21 021A LO HL1lJTCBEG+i10 ; SYNCHRONIZE PVTC 
FSCF' CD F892' CALL SET CUR 

~ FSD2' DB 18 IN A, CSTAREG> ; GET STATUS 
F8Di' CB 17 BIT 01A ; CHECK IF ANY INTERRUPT PENDING 
F806' 20 2A JR NZ,BOOT'I 

INTERRUPT LINE ERROR 

FSDS' ED 57 LO A,I ; CHECK IF DISPLAY REQUIRED 
FSDA' CB 7F BIT 7,A 
F8DC' 28 20 JR z,ITRERR ; SKIP IF NOT 
F8DE' DD 21 F7FF' LO IX,ERRITR ; DISPLAY INTERRUPT LINE ERROR MESSAGE 
F8E2' CD F8iE' CALL OUT MSG 
F8E5' DB 18 IN A,CSTAREG> ; GET STATUS 
F8E7' E6 OE AND OEH ; GET INTERRUPT STATUS 
F8E9' iF LO c,A ; SET UP BIAS 
FSEA' 06 00 LO B,O 
FSEC' DD 21 F817' LO IX,IJRTAB ; POINT TO ERROR MESSAGE TABLE 
FSFO' DD 09 ADD Ix,Bc ; POINT TO PROPER ERROR MESSAGE 
F8F2' DD iE 00 LD c, CIX> ; GET MESSAGE ADDRESS 
F8F5' DD 16 01 LD B, CIX+l) 
F8f8' C5 PUSH BC 
F8F9' DD El POP IX 
F8FB' CD F8iE' CALL OUT MSG 
F8FE' ITRERR: 
F8FE' 3E 20 LD A,20H 
F900' ED 17 LO I,A 

"" TEST DISK CONTROLLER 
; 

F902' BOOT'H 
F902' 3E A5 LO A,TSTPAT ; GET TEST PATTERN 
F90i' 03 11 OUT CFDTRK>,A ; SEND TO TRACK REGISTER 
F906' 03 12 OUT CFDSEC),A 
F908' 03 13 OUT <FDDATA>,A 
F90A' if LO Cr A ; SAVE FOR COMPARISON 
F90B' DB 11 IN ArCFDTRKl ; READ BACK FOR COMPARISON 
F90D' 89 CP c 
F90E' 20 OA JR NZrDCERR 
F910' DB 12 IN ArCFDSEC> 
F912' B9 CP c 
F913' 20 05 JR NZrDCERR 
F915' DB 13 IN ArCFDDATA> 
F917' B9 CP c 
F918' 28 O'l JR ZrTSTDON 
F91A' DCERR: 
F91A' 3E 10 LO At10H ; SET DISK CONTROLLER ERROR 
F91C' ED '17 LO Ir A 
F91E' TSTDON: 
F91E' DD 21 F77E' LO IXrSYSOK ; POINT TO SYSTEH OK MESSAGE 
F922' ED 57 LO Ar I ; GET ERROR INDICATOR 
F92i' E6 3F ANO 3FH 
F926' B7 OR A ; CHECK IF ANY ERROR 

~ F927' 28 Oi JR ZrPHSG10 
F929' DD 21 F7A7' LD IXrSYSBAO ; POINT TO SYSTEH BAD MESSAGE 
F920' PHSGto: 
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F92D' CD F8'1E' CALL OUTHSG 
F930' ED 57 LD A,I i GET ERROR INDICATOR 

~ F932' E6 3F AND 3FH 
F93'1' B7 OR A 
F935' C2 F9B7' JP NZ,INDBAD i INDICATOR ERROR CONDITION 

ACTIVATE BELL TO SIGNAL ALL OK 
; 

F938' BOOTOI 
F938' 11 0160 LO DEr160H i SET LOOP LIMIT 
F93B' BEEPLOI 
F93B' 3E 5'1 LO A,VTHODE i GET DEFAULT HOOE REGISTER VALUE 
F93D' F6 80 OR BEEP ; ACTIVATE BEEP 
F93F' D3 1D OUT !VTCHOD>rA 
F9'11' 06 78 LD a,120 i DELAY LOOP 
F9'13' BEEPL11 
F9'13' 10 FE DJNZ BEEPL1 
F9'15' 3E 5'1 LO ArVTHODE i RESET BEEP 
F9'17' D3 lD OUT <VTCKOO>rA 
F9'19' 06 78 LD Br120 i DELAY LOOP 
F9'1B' BEEPL21 
F9'1B' 10 FE DJNZ BEEPL2 
F9'10' 18 DEC OE ; REPEAT LOOP 
F9'1E' 7A LD A,D 
F9'1F' B3 OR E 
F950' 20 E9 JR NZrBEEPLO 
F952' 3E 5'1 LO ArVTHODE ; SAVE HOOE REGISTER FOR FUTURE 
F95'1' 32 FFEO' LO <MOOREG>,A 
F957' 3E FB LO ArITRVEC i INITIALIZE INTERRUPT VECTOR 
F959' ED '17 LO Ir A i HIGH BYTE 
F95B' 32 FFE1' LD <ITRREG> rA 

IH2 
F95E' ED SE DB OEOH,5EH 
F960' FB EI 
F961' AF XOR A 
F962' CB EF SET TIHERrA i ENABLE TIMER 
F96'1' D3 18 OUT CCHDREG> rA 
F966' 11 0000 LO DErO i INITIALIZE TIMER COUNT 
F969' ED 53 FFA6' LO CTIHCNT>rDE 
F960' 3E 32 LO Ar50 i DELAY FOR 50 MSEC 
F96F' TIHLPI 
F96F' CD F060' CALL DELAY 
F972' 30 DEC A 
F973' 20 FA JR NZrTIHLP 
F975' ED 5B FFA6' LD OEr <TIHCNT> i GET TIMER COUNT 
F979' 7A LO ArO i SHOULD BE NON ZERO 
F97A' B3 OR E 
F97B' 20 07 JR NZrREBOOT 
F97D' F3 DI i DISABLE FURTHER INTERRUPT 
F97E' 3E 08 LO ArOSH i SET ERROR BIT 
F980' ED '17 LD Ir A 
F982' 18 33 JR INDBAD 
F98'1' REBOOT: 

.~ F98'1' 3E 01 LO ArDSKA i SELECT DRIVE A 
F986' CD FAAS' CALL CHECK 
F989' Boon: 
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F989' 87 OR A 
F98A' 28 18 JR Zr LOCAL ; ERROR IF BOOT FAILURE 
F98C' CD FA60' CALL SPEED ; CHECK DRIVE SPEED 
F98F' 87 OR A 
F990' 20 15 JR NZ,LOCAL ; BRANCH IF ERROR 
F992' BOOTZ: 
F992' 3E 01 LD Ar1 ; SECTOR 1 
F991' D3 12 OUT CFDSEC> rA 
F996' 06 OA LD Br RETRY ; SET UP MAXIMUM RETRY 
F998' BOOT3: 
F998' 3E 82 LD A,RDCMD ; SET FOR READ 
F99A' 21 0080 LD KLrBUF ; SET DMA 
F99D' CD FC78' CALL FDRWS ; READ BOOT SECTOR 
F9AO' E6 9E AND RDERR 
F9A2' CA 0080 JP ZrBUF ; JUHP TO BOOT SECTOR IF NO ERROR 
F9A5' 10 Fl DJNZ BOOT3 ; RETRY 
F9A7' LOCAU 
F9A7' 3E 00 LD A,RSCMD ; GET RESTORE COMMAND 
F9A9' CD FD06' CALL TYPE1 
F9AC' DD 21 F7DB' LD IX,BOOTERR ; PRINT OUT BOOT ERROR MESSAGE 
F9BO' CD F81E' CALL OUT MSG 
F9B3' 3E 10 LD Ar10K ; SET ERROR BIT 
F9B5' ED 17 LD I,A 
F9B7' INDBAD: 
F987' ED 57 LD Ar I ; GET ERROR INDICATOR 
F989' 11 0200 LD DEr0200K ; SET FOR B BLINK A OFF 
F9BC' CB 17 BIT O,A ; CHECK IF PVTC ERROR 

.~ 
F9BE' 20 28 JR NZ,FLASH 
F9CO' 11 0301 LD DE,0301K ; SET FOR B BLINK A ON 
F9C3' CB 1F BIT lrA ; CHECK IF DISPLAY RAK ERROR 
F9C5' 20 21 JR NZrFLASH 
F9C7' 11 0300 LD DEr0300H ; SET FOR A AND B BLINK 
F9CA' CB 57 BIT 2rA ; CHECK IF MEMORY ERROR 
F9CC' 20 1A JR NZrFLASH 
F9CE' 11 0303 LD DEr0303H ; SET FOR A AND B ON 
F9D1' CB SF BIT 3rA ; CHECK IF TIMER ERROR 
F9D3' 20 13 JR NZrFLASH 
F9D5' 11 0102 LO DEr0102H ; SET FOR A AND ·B ALTERNATE BLINK 
F9D8' CB 67 BIT 1rA ; CHECK IF DISK ERROR 
F9DA' 20 oc JR NZrFLASK 
F9DC' 11 0302 LD DEr0302H ; SET FOR A BLINK B ON 
F9DF' CB 6F BIT Sr A ; CHECK IF INTERRUPT LINE ERROR 
F9E1' 20 05 JR NZrFLASH 
F9E3' 11 0000 LD DE,OOOOH ; SET FOR A AND B ON 
F9E6' 18 00 JR FLASH 

MANIPULATION OF LED TO INDICATE ERROR CONDITIONS 

F9E8' FLASH: 
F9E8' 7A LD ArD 
F9E9' D3 18 OUT (CKDREG>rA ; SET STATE 1 
F9EB' 01 0000 LD BCrO 
F9EE' FLASHt: 
F9EE' 10 FE DJNZ FLASH! 
F9FO' OD DEC c 
F9F1 I 20 FB JR NZ,FLASH1 ; DELAY LOOP 
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F9F3' 7B LD ArE 
F9F'I' D3 18 OUT CCtlDREG>rA ; SET STATE 2 

~ F9F6' FLASH2: 
F9F6' 10 FE DJNZ FLASH2 
F9F8' OD DEC c 
F9F9' 20 FB JR NZrFLASH2 i DELAY LOOP 
F9FB' DB 09 IN Ar<KEYBST> ; GET KEYBOARD STATUS 
F9FD' E6 OF AND KEYBHK i CHECK IF KEY PRESSED 
F9FF' 28 E7 JR Zr FLASH ; REPEAT FLASH IF NOT 
FA01' DB 08 IN ArCKEYBDA> ; GET KEY PRESSED 
FA03' FE 00 CP PVTCRO ; CHECK IF DISPLAY RAH READ TEST 
FA05' 28 16 JR ZrVDORDO 
FA07' FE 01 CP PVTCWO ; CHECK IF DISPLAY RAK WRITE TEST 
FA09' 28 3'1 JR ZrVDOWRO 
FAOB' FE 09 CP PVTCR1 ; CHECK IF TEST ON BANK 1 
FAOD' 28 lC JR ZrVDORDl 
FAOF' FE OA CP PVTCW1 
FAU' 28 23 JR ZrVDOWRl 
FA13' FE 02 CP RAH RD ; CHECK IF MEMORY READ TEST 
FA15' 28 38 JR ZrtlEHRD 
FA17' FE 03 CP RAH WR ; CHECK IF MEMORY WRITE TEST 
FA19' 28 3E JR ZrHEHWR 
FAlB' 18 CB JR FLASH ; OTHERWISE REPEAT FLASH 

; READ FROH VIDEO RAH CONTINUOUSLY 

FA1D' VDORDO: 
~. 

FA1D' 3E AC LD ArRDCUR ; READ AT CURSOR POSITION 
FA1F' 03 01 OUT CVTCCHD>rA 
FA21' VDORDU 
FA21' DB 01 IN ArCVTCSTA> 
FA23' E6 20 AND VTCRDY 
FA25' 28 FA JR Z1VDORDL i WAIT UNTIL READY 
FA27' DB OD IN ArCVTIDAT> ; READ IN DATA 
FA29' 18 F2 JR VDORDO i REPEAT PROCESS 

READ FROM VIDEO RAH BANK 1 

FAZB' VDORDt: 
FA2B' 21 0'180 LD HLrVTCBEG+'fOOH i SET CURSOR TO BANK 1 
FAZE' 70 LD ArL 
FA2F' 03 O'I OUT CVTCCU1> rA 
FA31' 7C LO ArH 
FA32' D3 05 OUT CVTCCU2>rA 
FA3'1' 18 E7 JR VDORDO 

WRITE TO VIDEO RAH BANK 1 

FA36' VDOWR1: 
FA36' 21 0'180 LD Hlr VTCBEG+'fOOH ; SET CURSOR TO BANK 1 
FA39' 70 LD ArL 
FA3A' 03 O'I OUT <VTCCUl>rA 
FA3C' 7C LD ArH 

~ . I FA30' 03 05 OUT <VTCCU2)rA 

WRITE TO VIDEO RAH CONTINOUSLY 
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i 
FA3F' VDOWRO: 
FA3F' 3E AS LO A,TSTPAT 
FA11' 03 1C OUT <VTODAT>,A i WRITE OUT DATA 
FA13' 3E AA LD A,WRCUR 
FA1S' D3 01 OUT <VTCCMD>,A 
FA't7' VOOWRU 
FA17' DB 01 IN Ar<VTCSTA> 
FA't9' E6 20 AND VTCRDY 
FA'IB' 28 FA JR z,voowRL i WAIT UNTIL READY 
FA'ID' 18 FO JR VDOWRO ; REPEAT PROCESS 

READ FROH MEMORY CONTINOUSLY 

FA'IF' MEHRD: 
FA'IF' 3E AS LO A,TSTPAT 
FAS1' 32 FFFF LO <MEMENDhA i WRITE PATTERN TO HEHORY 
FAS1' MEMRD1t 
FAS'I' 3A FFFF LD A1CMEMENO) 
FAS7' 18 FB JP MEHRD1 ; READ BACK FOREVER 

WRITE TO MEMORY CONTINOUSLY 

FAS9' tiEMWR: 
FA59' 3E AS LO A1TSTPAT 
FA5B' 32 FFFF LD 01EHEND), A 
FASE' 18 F9 JR MEMWF: i WF:ITE PATTERN TO MEMORY 

!"'. DISK DRIVE SPEED TEST 

FA60' SPEEDl 
FA60' 1E OC LO ErRSCMD+VERIFY+HDLOAO 
FA62' 3A FF01' LO A,<STEPS) i get stepping rate 
FA65' B3 OR E 
FA66' CD FD06' CALL TYPEl ; restore the drive 
FA69' 06 OS LO B,s i SET TO WAIT FIVE TURNS AFTER SYNC 
FA6B' DB 18 STUPO: IN A,(STAREG> i GET STATUS 
FA60' E6 40 AND 'IOH i CHECK INDEX BIT 
FA6F' 28 FA JR Z1STUPO i LOOP UNTIL INDEX=l 
FA71' DB 18 STUPU IN A,(STAREG) 
FA73' E6 10 AND 'IOH 
FA7S' 20 FA JR NZ,STUP1 i LOOP UNTIL INDEX=O 
FA77' 10 F2 DJNZ STU PO 
FA79' 21 0001 LO HL,1 i INITIALIZE MEASURED VALUE 
FA7C' DB 18 HEASO: IN A,<STAREG> i11 T'S 
FA7E' E6 10 AND 'IOH i7 T'S 
FASO' 28 FA JR ZrHEASO ;7112 T,s 
FA82' DB 18 MEAS!: IN A, <STAREG> i START COUNTING WHEN LOW TO HIGH 
FAB'I' E6 10 AND 'IOH 
FA86' 23 INC HL i6 T'S 
FA87' 20 F9 JR NZ,HEAS1 
FA89' DB 18 MEAS2t IN A,(STAREG> i CONTINUE COUNT UNTIL NEXT LOW TO HIGH 
FABB' E6 10 AND 'IOH i TRANSITION 

("'., FASO' 23 INC HL i INCREMENT COUNT 
FABE' 28 F9 JR z,HEAS2 
FA90' ES PUSH HL i SAVE VALUE FOR LATER 
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FA91' 11 5511 
FA91' AF 
FA95' ED 52 
FA97' El 
FA9B' 38 08 
FA9A' 11 5BBA 
FA9D' AF 
FA9E' ED 52 
FAAO' 38 02 
FAA2' 
FAA2' 3E FF 
FAA1' 
FAA1' C9 

FAAS' 
FAAS' OS 
FAA6' ES 
FAA7' E6 03 
FAA9' CD FC62' 
FAAC' 
FAAC' 3E OC 
FAAE' lE 03 
FABO' B3 
FAB1 I CD FD06' 
FAB1' CB 7F 
FAB6' 20 F1 
FABB' E6 98 
FABA' 20 33 
FABC' 3A FFD3' 
FABF' CB D7 
FAC1 I CD FC62' 
FAC1' 21 0080 
FAC7' 3E CO 
FAC9' CD FC78' 
FACC' 87 
FACD' 20 20 
FACF' 21 0081 
FAD2' 7E 
FAD3' B7 
FAD1' 3A FFD3' 
FAD7' 20 01 
FAD9' CB AF 

SPDERRI 

LD 
XOR 
SBC 
POP 
JR 
LD 
XOR 
SBC 
JR 

DE,SPDLB 
A 
HLrDE 

i GET LOWER BOUND 

HL ; RETRIEVE MEASURED VALUE 
CrSPDERR ; ERROR IF LESS THAN 
DE1SPDUB ; GET UPPER BOUND 
A 
HLrDE 
CrSPDRET ; ERROR IF GREATER THAN 

LD 
SPDRET: 

ArOFFH ; SET ERROR INDICATION 

RET 

;1111111111111111111111111111111111111111111111111111111111111111 

CHECK TEST CONFIGURATION OF DISKETTE IN DRIVE SPECIFIED 

IN: A - BIT 0 = 1 -- DRIVE A 
BIT 1 = 1 -- DRIVE B 

our: A = 0 IF ERROR 
ELSE = SELECT BYTE 

b7 - 6 NOT USED 
b5 0 = SSIDE 1 = DSIDE 
bi - 2 NOT USED 

bi - 0 DRIVE NUMBER 
REG<S> MODIFIED: A 

CHECK: 
PUSH DE ; SAVE REGISTERS 
PUSH HL 
AND OSK ; MASK OUT UNNECESSARY INFORMATION 
CALL DSKSEL ; SELECT DRIVE 

CHKLPl 
LD ArRSCMD+HDLOAD+VERIFY 
LO ErSLOSTP 
OR E 
CALL TYPE! i RESTORE R/W HEAD 
BIT EXPTIMrA ; CHECK IF TIMED OUT 
JR NZrCHKLP i TRY AGAIN 
AND RSERR 
JR NZrCHKERR ; BRANCH IF ERROR 
LD Ar<SELBYT> ; OBTAIN SELECT BYTE 
SET SIDElrA iSELECT SIDE 1 
CALL DSKSEL 
LD HLrBUF iREAD ADDR INTO BUF 
LD ArRACHD iSET UP READ AODR COMMAND 
CALL FDRWS iREAO ADDR FOR VERIFICATION 
OR A 
JR NZrCHKERR ; BRANCH IF ERROR 
LD HLrBUF+l i POINT TO SIDE NUMBER 
LD Ar<HU 
OR A ; CHECK IF SIDE 0 
LO Ar<SELBYT> 
JR NZrDSIDES ; DOUBLE SIDED IF NOT 
RES DSIDErA iSINGLE-SIDED 
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FADB' 18 01 JR CHKSAV 
FAOD' DSIDES: 

~ FADD' 1E 00 LD ErDSSTEP ; SET STEPPING RATE 
FADF' CB EF SET DSIDErA iDOUBLE-SIDED 
FAE1' CHKSAV: 
FAE1' CB 97 RES SIDE1rA iSELECT SIDE 0 
FAE3' CD FC62' CALL DSKSEL 
FAE6' 7B LD ArE 
FAE7' 32 FFD1' LD <STEPS> rA ; SAVE STEPPING RATE 
FAEA' 3A FFD3' LD Ar CSELBYTl 
FAED' 18 01 JR CHKRET 
FAEF' CHKERRl 
FAEF' 97 SUB A ; SET ERROR RETURN 
FAFO' CHKRET: 
FAFO' El POP HL ; RESTORE REGISTERS 
FAF1 I D1 POP DE 
FAF2' C9 RET 

ORG OFBOOH 

INTERRUPT VECTORS 
; 

FBOO' FB96' DSKDRO: OW FDIN ; DISK DATA REOUEST 
FB02' FBA2' DSKEND: DW FDEND ; DISK COHHAND END 
FB01' FBBA' PVTCI: DW TVREG ; PVTC INTERRUPT 
FB06' FB10' ow UNIHP ; KEYBOARD INTERRUPT 
FBOS' FB12' TIMER!: DW TIKITR i PRINTER INTERRUPT 
FBOA' FB10' DH UNI KP 
FBOC' FB10' DW UNI KP 
FBOE' FB10' DW UNI KP 

UN-IMPLEMENTED HANDLER 

FB10' UNIKP: 
FB10' FB EI 
FB11' C9 RET ; DUKHY INTERRUPT HANDLER 

TIMER INTERRUPT HANDLER 

FB12' TIKITR: 
FB12' ED 73 FFA1' LD CTIKSTK> rSP ; SAVE CURRENT STACK POINTER 
FB16' 31 FFB3' LD SPrSTKTIK i SET UP LOCAL STACK 
FB19' F5 PUSH AF ; SAVE REGISTERS 
FB1A' E5 PUSH HL 
FB1B' D5 PUSH DE 
FB1C' 3A FFE2' LD Ar<IOREG> 
FB1F' CB AF RES TitlERrA ; RESET TIMER 
FB21' D3 18 OUT CCHDREG> rA 
FB23' 3A FFE2' LD Ar<IOREG> 
FB26' D3 18 OUT <CMDREG> rA 
FB28' FB EI ; RE-ENABLE INTERRUPT 
FB29' 2A FFCF' LD HLr CTIKCTR> ; INCREMENT GENERAL COUNTER 
FB2C' 23 INC HL 
FB2D' 22 FFCF' LD <TIMCTR> rHL 
FB30' 2A FFA6' LD HLrCTIMCNT> ; INCREMENT TIMER COUNT 
FB33' 23 INC HL 
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FB31' 22 FFA6' LO <TiltCNT> ,HL 
FB37' 3A FFAS' LO A1<RPTFLGl ; CHECK IF REPEAT TEST REQUIRED 
FB3A' B7 OR A 
FB3B' 28 1E JR Z1TIMIRT ; RETURN IF NOT 
FB30' ED SB FF96' LO DE r <DL YCTR l ; GET DELAY LIMIT 
FB11' AF XOR A 
FB12' ED 52 SBC HL,DE ; CHECK IF TIME REACHED YET 
FB11' 38 15 JR CrTIHIRT ; RETURN IF NOT 
FB16' 3A FFA9' LO Ar<TSTFLG> ; CHECK IF REPEAT TEST IN PROGRESS 
FB19' B7 OR A 
FB1A' 20 2C JR NZ,POLL 
FB1C' DB 09 IN A1<KEYBST> ; CHECK IF KEY HIT RIGHT ON BOUNDARY 
FB'IE' E6 OF AND KEYBltK 
FB50' 20 35 JR NZ,KEYHIT 
FB52' 3A FFEZ' LD Ar<IOREG> i GET COltltAND REGISTER CONTENT 
FB55' CB FF SET KBDENA,A ; DISABLE KEYBOARD SCANNER 
FB57' 03 18 OUT (Ct!OREG>,A 
FB59' WAITLO: 
FB59' DB 18 IN Ar CSTAREG> ; WAIT UNTIL BIT 7 GO LOW 
FBSB' CB 7F BIT KBDENArA 
FBSD' 20 FA JR NZ,WAITLO 
FBSF' 3A FFE2' LO A, <IOREG> ; ENABLE KEYBOARD SCANNER 
FB62' D3 18 OUT <CMOREG>,A 
FB61' 3E FF LO ArOFFH ; SET REPEAT TEST IN PROGRESS 
FB66' 32 FFA9' LO <TSTFLGl rA 
FB69' 11 0002 LO DEr2 ; SET DELAY COUNT FOR TWO CYCLES 
FB6C' ED 53 FF96' LO <OLYCTRl ,OE 
FB70' 21 0000 LO HLrO 
FB73' 22 FFA6' LD <TIMCNT> ,HL ; RE-INITIALIZE TIMER COUNT 
FB76' 18 13 JR TIMI RT ; ANO RETURN 
FB78' POLU 
FB78' AF XOR A i RESET TEST IN PROGRESS FLAG 
FB79' 32 FFA9' LO CTSTFLGl ,A 
FB7C' OB 09 IN Ar<KEYBST> i CHECK KEYBOARD STATUS 
FB7E' E6 OF AND KEYBMK 
FBBO' 28 05 JR Z1KEYHIT i BRANCH IF NOT READY 
FBBZ' 3E FF LD ArOFFH ; SET AUTO REPEAT MODE 
FB81' 32 FFAA' LO <AUTFLGhA 
FBB7' KEYHIT: 
FBB7' AF XOR A ; DE-ACTIVATE REPEAT TEST 
FBBS' 32 FFA8' LO CRPTFLGlrA 
FB8B' TI KIRT: 
FBBB' Dl POP DE 
FBBC' El POP HL 
FBBD' Fl POP AF 
FBBE' ED 78 FFA1' LD SP1 <TIMSTIO 
FB92' C3 FB95' JP TtlIRET ; JUMP VECTOR FOR 3RO PARTY ROUTINE 
FB95' THIRET: 
FB95' C9 RET 

FLOPPY DISK INPUT HANDLER 

FB96' FDIN: 
~ FB96' OB EX AFrAF' 

FB97' ED AZ INI 
FB99 1 08 EX AF1AF 1 
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FB9A' FB EI 
FB9B' C9 RET 

~\ 
FLOPPY DISK OUTPUT HANDLER 

FB9C' FDOUT: 
FB9C' 08 EX AFrAF' 
FB9D' ED A3 OUTI 
FB9F' 08 EX AFrAF' 
FBAO' FB EI 
FBA1' C9 RET 

FLOPPY DISK COHMAND COMPLETION HANDLER 

FBA2' FDEND: 
FBA2' 08 EX AFrAF' ; SAVE FLAGS 
FBA3' DB 10 IN Ar<FDSTAT> ; CLEAR INTERRUPT 
FBA5' 3E 01 LO Ar1 
FBA7' 32 FFFF' LO CDSKFIN>rA ; SET COMMAND END INDICATOR 
FBAA' 08 EX AFrAF' ; RESTORE FLAGS 
FBAB' FB EI 
FBAC' C9 RET 

HARD DISK INPUT/OUTPUT HANDLER 
; 

FBAD' HDIO: 
FBAD' FB EI ; RE-ENABLE INTERRUPT 
FBAE' C9 RET 

HARD DISK COMMAND COMPLETION HANDLER 
i 

FBAF' HDEND: 
FBAF' 08 EX AFrAF' ; SAVE FLAGS 
FBBO' DB 37 IN Ar<HDSTAT> ; CLEAR INTERRUPT 
FBB2' 3E 01 LO Ar1 
FBB1' 32 FFFF' LO CDSKFIN> rA ; SET COMMAND END INDICATOR 
FBB7' 08 EX AFrAF' ; RESTORE FLAGS 
FBB8' FB EI 
FBB9' C9 RET 

NORMAL PVTC 10 COLUHN INTERRUPT 

FBBA' TVREG: 
FBBA' ED 73 FF9D' LO CSTKSAV>rSP ; SAVE STACK POINTER 
FBBE' 31 FFBB' LO SPrSTKBAS 
FBC1' F5 PUSH AF 
FBC2' DB 01 IN Ar <VTCSTA> ; GET STATUS 
FBC1' E6 18 AND INTMSK ; SET UP FOR RESET 
FBC6 1 F6 10 OR RSTHSK 
FBCS' 03 01 OUT CVTCCHD>rA 
FBCA' 05 PUSH DE i SAVE REGISTERS 
FBCB' DD ES PUSH IX 
FBCD' DD 21 FBD3' LO IXrTVREGRT ; SET RETURN ADDRESS 

~ FBD1' 18 23 JR TV COMM ; GO TO COMMON HANDLER 
FBD3' TVREGRT: 
FBD3' DD E1 POP IX ; RESTORE REGISTERS 



KACR0-80 3.'t'l 09-Dec-81 PAGE 1-37 

FBD5' 01 POP DE 
FBD6' F1 POP AF 
FBD7' ED 78 FF9D' LO SPr CSTKSAVl i GET ORIGINAL STACK ADDRESS 
FBDB' FB EI 
FBOC' C9 RET 

PVTC 10 COLUMN INTERRUPT WITH DISK I/O 

FBDD' TVOSK: 
FBDD' 09 EXX ; GET ALTERNATE REGISTER SET 
FBDE' ED 68 IN Lr (Cl i GET STATUS 
FBEO' ED 11 OUT CC) rB ; RESET INTERRUPT 
FBE2' FB EI 
FBE3' 09 EXX 
FBE'l' 05 PUSH DE 
FBE5' F5 PUSH AF ; SAVE REGISTER 
FBE6' OD E5 PUSH IX 
FBEB' F3 DI 
FBE9' 09 EXX i SWITCH TO ALTERNATE REGISTER SET 
FBEA' 22 FF9B' LO \TVSTATlrHL i SAVE STATUS 
FBED' FB EI 
FBEE' 09 EXX 
FBEF' 3A FF9B' LO ArHVSTATl i RETRIEVE STATUS 
FBF2' DD 21 FC5D' LO IXrTVDSKRT ; SET RETURN ADDRESS 
FBF6' TVCOKM: 
FBF6' CB 67 BIT VBITrA ; CHECK IF VBLANK 
FBFB' 28 1F JR ZrNOTVB 
FBFA' ED 58 FFD9' LO DErCOFFSETl ; GET CURRENT OFFSET 
FBFE' ED 53 FFDB' LO COFFTKP l r DE ; AND SAVE FOR LATER 
FC02' ED 5B FFD7' LO DErCSCSTARTl i GET CURRENT SCREEN START ADDRESS 
FC06' 3A FFD9' LO ArCOFFSETl 
FC09' B3 ADD ArE 
FCOA' 03 02 OUT CVTCSCllrA ; UPDATE SCREEN START REGISTERS 
FCOC' 3A FFDA' LO A, <OFFSET+ 1l 
FCOF' BA ADC Aro 
FC10' 03 03 OUT CVTCSC2lrA 
FC12' 3E FF LD ArOFFH i SET INDICATOR FOR SCROLLING 
FC11' 32 FFOO' LO CVBFLAGl rA 
FC17' 1B 'l2 JR TVCMRT 
FC19' NOTVB: 
FC19' CB 5F BIT LINEOrA ; CHECK IF LINE ZERO 
FClB' 28 3E JR ZrTVCHRT 
FC1D' 11 07FF LO DErVTCEND ; GET DISPLAY RAK END ADRESS 
FC20' 3A FFDB' LO Ar<OFFTKPl i CALCULATE END ADDRESS FOR COMPARISON 
FC23' B3 ADD ArE 
FC2'l' 32 FF99' LO CENDADlrA ; AND SAVE FOR LATER 
FC27' 3A FFDC' LO A, COFFTMP+1 > 

FC2A' BA ADC ArD 
FC2B' 32 FF9A' LO <ENDAD+l> rA 
FC2E' DB 02 IN ArCVTCSCl> ; COMPUTE NEXT LINE START ADDRESS 
FC30' 1E 'tF LO ErKAXCOL-1 
FC32' 83 ADD ArE 
FC33' 5F LO Er A 

,,,..,,. .. FC31' DB 03 IN Ar CVTCSC2l 
FC36' 16 00 LO o,o 
FC3B' BA ADC ArO 
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FC39' 57 LD D,A 
FC3A' 3A FF9A' LD A, <ENDAD+1 > ; COMPARE IF WRAP AROUND 
FC3D' 92 SUB D 
FC3E' 20 11 JR NZrNOTWRA 
FC'IO' 3A FF99' LD Ar<ENDAD> 
FC13' 93 SUB E 
FC11' 20 OE JR NZrNOTWRA 
FC16' 11 0080 LD DErVTCBEG ; HANDLE WRAP AROUND 
FC19' 3A FFDB' LO A,<OFFTMP> 
FC'IC' 83 ADD APE 
FC'lD' SF LD E,A 
FC'IE' 3A FFDC' LD A, <OFFTMP+1) 
FC51' SA ADC A,D 
FC52' 57 LD Dr A 
FCS3' 1B DEC DE 
FCS'l' NOTWRA: 
FCS'I' 13 INC DE ; SET UP NEW SCREEN START REGISTERS 
FCSS' 7B LD A,E 
FC56' D3 02 OUT <VTCSC1 >rA 
FCSS' 7A LD A,D 
FCS9' D3 03 OUT <VTCSC2),A 
FCSB' TVCMRT: 
FCSB' DD E9 JP <IX> ; RETURN TO PROPER HANDLER 
FCSD' . TVDSKRT: 
FCSD' DD El POP IX ; RESTORE REGISTERS 
FCSF' F1 POP AF 
FC60' D1 POP DE 
FC61' C9 RET 

; 
;1111111111111111111111111111111111111111111111111111111111111111 

DSKSEL SELECT DISK THROUGH I/O REGISTER 

IN: A - SELECT BYTE 
OUT: NONE 
REG(S) MODIFIED: A 

FC62' DSKSEU 
FC62' cs PUSH BC ; SAVE REGISTERS 
FC63' 32 FFD3' LD CSELBYT> ,A i SAVE SELECT BYTE 
FC66' E6 07 AND SELMSK ; MASK OUT IRRELEVANT BITS 
FC68' 17 LD B,A 
FC69' 3A FFE2' LD Ar <!OREG> i GET PREVIOUS I/O REGISTER VALUE 
FC6C' E6 FS AND !OMSK ; DIS-SELECT ALL DRIVE 
FC6E' D3 18 OUT CSEL>rA 
FC70' BO OR B i SET UP NEW SELECT BYTE 
FC71' D3 18 OUT <SEL>rA i SELECT NEW DRIVE 
FC73' 32 FFE2' LD <IOREG),A i SAVE I/O REGISTER VALUE 
FC76' C1 POP BC i RESTORE REGISTER 
FC77' C9 RET 

; 
;11111111111111111111111111111111111111111111111111111111111111111111111 

~ FDRWS FLOPPY DISK SECTOR I/O INTERFACE 

IN: A - COMMAND 
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HL - OMA ADDRESS 
our: A - TYPE 2 STATUS 

~ HL - NEXT OKA ADDRESS 
REGISTERCS> MODIFIED: APHrL 

FC78' FDRWSt 
FC78' F3 DI ; DISABLE INTERRUPT 
FC79' ED 73 FFCD' LD <DSKSTK>,SP ; SAVE CURRENT STACK 
FC7D' 31 FFCD' LO SP,STKDSK ; SET UP NEW STACK 
FCSO' D9 EXX ; SAVE ALTERNATE REGISTER SET 
FC81' cs PUSH BC 
FC82' ES PUSH HL 
FC83' 06 58 LD B,RSTHSK+INTHSK ; SET UP RESET COMMAND 
FC85' OE 01 LO CrVTCCHD 
FC87' 09 EXX 
FC88' 08 EX AFrAF' 
FC89' FS PUSH AF 
FC8A' 3A FFE2' LD APCIOREG> ; DISABLE TIMER 
FCBD' CB AF RES TIMER,A 
FC8F' 32 FFE2' LD CIOREG>rA 
FC92' D3 18 OUT CCHDREG>,A 
FC91' 08 EX AFrAF' 
FC95' cs PUSH BC ; SAVE REGISTERS 
FC96' OS PUSH DE 
FC97' 01 FB96' LD BCrFDIN ; SET FOR INPUT HANDLER 
FC9A' CB 6F BIT WRCHNDrA ; CHECK IF WRITE COMMAND 
FC9C' 28 03 JR ZrSETVEC 

~. 
FC9E' 01 FB9C' LD BC,FDOUT ; SET FOR OUTPUT HANDLER 
FCA1' SETVEC: 
FCA1' ED 13 FBOO' LO <DSKDRQ),BC ; SET UP VECTOR 
FCAS' 01 FBA2' LD BC,FDEND 
FCA8' ED 13 FB02' LO CDSKEND>rBC 
FCAC' 01 FBDD' LD BCrTVDSK 
FCAF' ED 13 FB01' LD CPVTCI> rBC 
FCB3' OE 13 LD CrFDDATA ; SET UP I/O PORT ADDRESS 
FCBS' 17 LD Br A ; SAVE COHHAND 
FCB6' AF XOR A 
FCB7' 32 FFFF' LD <DSKFIN> rA ; SET WAITING FOR COMMAND TO COMPLETE 
FCBA' S7 LD Dr A ; SET UP SOFTWARE TIMER 
FCBB' SA LD ErD 
FCBC' 3E 28 LD Ar10 
FCBE' 32 FF98' LD <DLYCNT> rA 
FCC1 I 78 LD ArB ; RETRIEVE COMMAND 
FCC2' FB EI ; HAKE SURE INTERRUPT IS ENABLED 
FCC3' D3 10 OUT CFDCMD>rA ; SEND COMMAND TO CONTROLLER 
FCCS' FDRWLPt 
FCCS' 3A FFFF' LD Ar<DSKFIN> ; GET COMMAND STATUS INDICATOR 
FCCB' 1F RRA t WAIT UNTIL COMMAND FINISH 
FCC9' 38 1A JR CrRWFIN 
FCCB' 10 DEC E 
FCCC' C2 FCCS' JP NZrFDRWLP 
FCCF' 1S DEC D 
FCDO' C2 FCCS' JP NZrFDRWLP 

~ FCD3' 3A FF98' LO Ar<DLYCNT> 
FCD6' 30 DEC A 
FCD7' 32 FF98' LO <DLYCNThA 
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FCDA' C2 FCC5' JP NZ1FDRWLP 
FCDD' 3E DO LO A1FITRPT ; CANCEL COMMAND 

~ FCDF' 03 10 OUT CFDCMDl 1A 
FCE1 I 3E 80 LO A1TIMEXP ; SET FOR TIMED OUT ERROR 
FCE3' 18 02 JR FDRWRT 
FCE5' RWFIHl 
FCE5' DB 10 IN A, ffDSTATl i GET STATUS 
FCE7' FDRWF:T: 
FCE7' 01 FBBA' LD BC1TVREG ; RESET TO NORMAL PVTC 10 COL, HANDLING 
FCEA' ED 43 FBM' LD <PVTCii 1BC 
FCEE' 01 POP DE 
FCEF' Cl POP BC ; RESTORE REGISTERS 
FCFO' 08 EX AF1AF' 
FCF1 I 3A FFEZ' LD A1(IOREGJ i RE-ENABLE TIMER 
FCF4' CB EF SET TIMER1A 
FCF6' 32 FFE2' LO CIOREG) 1A 
FCF9' 03 18 OUT <CMOREGl1A 
FCFB' Fl POP AF 
FCFC' OB EX AF1AF' 
FCFD' 09 EXX i RESTORE ALTERNATE REGISTER SET 
FCFE' E1 POP HL 
FCFF' Cl POP BC 
FDOO' 09 EXX 
FD01' ED 7B FFCD' LO SP1<DSKSTK> i RETRIEVE PREVIOUS STACK 
FOOS' C9 RET 

; 
;1111111111111111111111111111111111111111111111111111111111111111 

!""', TYPE1 HANDLE ALL TYPE I COMMAND FOR FLOPPY CONTROLLER 

rn: A - TYPE I COMMAND 
OUT: A - TYPE I STATUS 
REG(S) MODIFIED: A 

FD06' TYPE1: 
FD06' ED 73 FFCD' LD < DSKSTK) , SP 
FDOA' 31 FFCD' LD SP,STKDS•( 
FOOD' 08 EX AF1AF' 
FDOE' FS PUSH AF 
FDOF' 08 EX AF1AF 1 

FD10' DS PUSH DE i SAVE REGISTERS 
FD11' cs PUSH BC 
FD12' FS PUSH AF i SAVE COMMAND 
FD13' 3E 02 LO A12 i 2 HS DELAY 
FDlS' TYPE12! 
F01S' CD FD60' CALL DELAY 
FD1B' 30 DEC A 
FD19' CZ FDlS' JP NZ1TYPE12 

FD1C' 11 FBAZ' LO DE1FDEND ; SET UP INTERRUPT VECTOR 
FD1F' ED S3 FBOZ' LO CDSKENDl1DE 
F023' S7 LO D1A ; SET UP SOFTWARE TIMER 
FDZ1' SF LO Er A 

,,,,-.,, FD2S' OE SO LO c,ao 
FDZ7' 32 FFFF' LO CDSKFIN> 1A 
FD2A' Fl POP AF ; RESTORE COMMAND 
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FD2B' 17 LO Br A 
FD2C' AF XOR A ; CLEAR CARRY FLAG ,.-.., FD2D' 78 LD ArB 
FD2E' FB EI ; HAKE SURE INTERRUPT IS ENABLED 
FD2F' D3 10 OUT <FDCHDhA ; ISSUE TYPE 1 COHHAND 
FD31' TYPElO: 
FD31' 3A FFFF' LD Ar<DSKFIN> ; CHECK COHHAND STATUS INDICATOR 
FD31' 1F RRA 
FD35' 38 1'1 JR CrTYPE11 
FD37' 1D DEC E 
FD38' C2 FD31' JP NZrTYPE10 
FD3B' 15 DEC D 
FD3C' C2 FD31' JP NZrTYPE10 
FD3F' OD DEC c 
FD10' C2 FD31' JP NZrTYPE10 
FD13' TI HOUT: 
FD'J3' 3E DO LD ArFITRPT ; CANCEL COHHAND 
FD15' 03 10 OUT <FDCHD> rA 
FD17' 3E BO LD ArTIHEXP ; SET ERROR 
FD19' 18 OB JR TYPE15 

FD'lB' TYPE11: 
FD'IB' 3E 10 LD Ar16 H6 HS DELAY 
FD'ID' TYPE13: 
FD'lD' CD FD60' CALL DELAY 
FDSO' 30 DEC A 
FD51' C2 FD'lD' JP NZrTYPE13 

~ 
FDS'l' DB 10 IN Ar<FDSTAT> 
FD56' TYPE15: 
FD56' Cl POP BC ; RESTORE REGISTERS 
FD57' 01 POP DE 
FDSB' 08 EX AFrAF' 
FD59' Fl POP AF 
FDSA' 08 EX AFrAF' 
FDSB' ED 7B FFCD' LD SP r <DSKSTK > 
FDSF' C9 RET 

; 
;1111111111111111111111111111111111111111111111111111111111111111 

DELAY DELAY FOR 1 MINI-SECOND 

IN: NONE 
our: NONE 
REG<S> MODIFIED: NONE 

; 
FD60' DELAY: 
FD60' cs PUSH BC 
FD61' 06 01 LD Brl 
FD63' DLU 
FD63' OE FF LD CrOFFH 
FD65' DLO: 
FD65' OD DEC c 

~I FD66' C2 FD65' JP NZrDLO 
FD69' 05 DEC B 
FD6A' C2 FD63' JP NZrDL1 
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FD6D' C1 POP BC 
FD6E' C9 RET 

~ ; 
;1111111111111111111111111111111111111111111111111111111111111111 

HDHOME HARD DISK RESTORE 

IN: A - COKltAND 
our: A - 0 IF NO ERROR 

- ERROR REGISTER CONTENT OTHERWISE 

FD6F' HDHOME: 
FD6F' 05 PUSH DE i SAVE REGISTERS 

LO DE,HDEND i POINT TO HANDLER 
LO CDSKEND l , DE i PUT INTO VECTOR 
PUSH AF i SAVE COMMAND 
XOR A 
LD <DSKFINl,A i SET COltHAND STATUS TO WAIT 
LO o,A i SET UP SOFTWARE TIMER 
LD E,A 
POP AF i RETRIEVE COltltAND 
EI i KAKE SURE INTERRUPT IS ENABLED 
OUT HDCHDrA ; SEND OUT COMMAND 

iHDHOHU 
LD A,(OSKFINl i CHECK IF COMMAND FINISH 
OR A 
JR NZ,HDHOH2 

~. DEC DE i DOWN COUNT SOFTWARE TIMER 
LO A,O 
OR E 
JR NZrHOHOM1 
LO A,TIHEXP i SET TIMED OUT ERROR 

; JR HDHOM3 
iHDHOHZ: 

FD70' 03 37 OUT CHDCMDl,A i SEND OUT COMMAND 
FD72' HDHOM1: 
FD72' DB 37 IN A,CHDSTATl ; WAIT UNTIL COHltAND FINISH 
FD71' CB 7F BIT 7,A 
F076' ZB FA JR z,HDHOM1 
FD7B' HDHOM2: 
FD7B' DB 37 IN A,CHDSTATl 
FD7A' CB 7F BIT 7rA 
FD7C' 20 FA JR NZrHDHOH2 
FD7E' DB 37 IN Ar<HDSTATl i GET STATUS 
FDSO' CB 17 BIT HDERRS,A i CHECK IF ERROR 
FD82' 20 03 JR NZ,HDHOH'I 
FD81' AF XOR A i SET NO ERROR 
FD85' 18 02 JR HDHOM3 
FD87' HDHOH'I: 
FD87' DB 31 IN A, <HDERRl ; GET ERROR REGISTER CONTENT 
FD89' HDHOH3: 
FD89' 01 POP DE i RESTORE REGISTERS 
FDBA' C9 RET 

.~ i 
;1111111111111111111111111111111111111111111111111111111111111111 
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HDRWS HARD DISK INTERFACE 

IN: HL - BUFFER 
A - COMMAND 

our: A - 0 IF NO ERROR 
- ERROR REGISTER CONTENT OTHERWISE 

HL - NEXT BUFFER ADDRESS 

FDSB' HDRWS: 
FDSB' C5 PUSH BC i SAVE REGISTERS 
FDSC' D5 PUSH DE 
FDSD' F5 PUSH AF ; SAVE COMMAND 
FDSE' 1E OZ LO ErZ ; SET FOR 512 BYTES 
FD90' DB 36 IN Ar CHDSDH> ; GET SELECT BYTE 
FD9Z' CB 6F BIT 5rA 
FD9'1' 20 01 JR NZrFIVElZ 
FD96' 10 DEC E i SET FOR 256 BYTES 
FD97' FIVE12: 
FD97' Fl POP AF ; RETRIEVE COMMAND 

LO DErHDEND i POINT TO HANDLER 
LO CDSKEND l , DE ; PUT INTO VECTOR 
LO DErHDIO 
LO CDSKDRQ l , DE 

FD98' OE 30 LO Cr HODA TA ; SET UP DATA REGISTER 
XOR A 
LO CDSKFINlrA ; SET COMMAND STATUS TO WAIT 
LO Dr A i SET UP SOFTWARE TIMER 

.~ LO Er A 
LO ArB ; RETRIEVE COMMAND 
EI i MAKE SURE INTERRUPT IS ENABLED 
OUT HDCMDrA i SEND OUT COMMAND 

iHDRWLP: 
LO ArCDSKFINl ; CHECK IF COMMAND FINISH 
OR A 
JR NZrHDRWEN 
DEC DE i DOWN COUNT SOFTWARE TIMER 
LO ArD 
OR E 
JR NZrHDRWLP 
LO ArTIMEXP i SET TIMED OUT ERROR 
JR HDRWRT 

iHDRWENl 
FD9A' 03 37 OUT CHDCMDl rA 
FD9C' FE 20 CP HDREAD ; CHECK IF READ 
FD9E' 28 07 JR Zr HORD 
FDAO' HDWRLPI 
FDAO' 06 00 LO BrO i SET UP COUNTER 
FDAZ' ED B3 OTIR i SEND DATA TO CONTROLLER 
FDM' 10 DEC E 
FDA5' 20 F9 JR NZrHDWRLP 
FDA7' HDRDI 
FDA7' '17 LO Br A ; SAVE COMMAND 
FDAS' HDRW2: 

~. FDAS' DB 37 IN Ar<HDSTATl 
FDAA' CB 7F BIT 7rA 
FDAC' 28 FA JR ZrHDRWZ 
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FDAE' HDRW3: 
FDAE' DB 37 IN A, <HDSTATl 

f"'.. FDBO' CB 7F BIT 71A 
FDB2' 20 FA JR NZ,HDRW3 
FOB.If I 78 LO A,B ; RETRIEVE COHHAND 
FOBS' FE 20 CP HDREAD ; CHECK IF READ 
FDB7' 20 07 JR NZ,HDNORD 
FDB9' HORDLPf 
FDB9' 06 00 LD E:rO ; SET UP COUNTER 
FDE:E: I ED E:2 INIR ; GET DATA FROM CONTROLLER 
FDBD' 10 DEC E 
FDBE' 20 F9 JR NZ1HDRDLP 
FDCO' HDNORO: 
FDCO' DB 37 IN AdHDSTATl ; GET STATUS 
FDC2' CB 17 BIT HDERRSrA i CHECK IF ERROR 
FDC'J' 20 03 JR NZrHDRWER 
FDC6' AF XOR A i SET NO ERROR 
FDC7' 18 02 JR HDRWRT 
FDC9' HDRWER: 
FDC9' DE: 31 IN Ar (HOERR) ; GET ERROR REGISTER CONTENT 
FDCB' HORWRT: 
FDCB' 01 POP DE i RESTORE REGISTERS 
FDCC' Cl POP BC 
FDCD' C9 RET 

; 
;1111111111111111111111111111111111111111111111111111111111111111 

,,,,-,,., DATAST CONSOLE STATUS 

IN: NONE 
OUT: NO CARRY IF NOT READY 

CARRY IF READY AND A=DECODED VALUE 
REG<S> MODIFIED: A 

FDCE' DATAST: 
FDCE' 05 PUSH DE iSAVE REGISTERS 
FDCF' 3A FFA9' LO A1 <TSTFLG> i CHECK IF REPEAT TEST IN PROGRESS 
FDD2' B7 OR A 
FOD3' 20 'JD JR NZ1DATNRD i SKIP PROCESSING IF IT IS 
FOOS' DB 09 IN A1 <KEYBSTl i CHECK STATUS 
FDD7' E6 OF AND KEYBMK 
FDD9' 28 47 JR Z1DATNRD i RETURN IF NOT READY 
FDDB' 3E FF LD A10FFH i ACTIVATE REPEAT KEY TEST 
FOOD' 32 FFAB' LO <RPTFLG>1A 
FDEO' 3A FFAA' LO A1<AUTFLG> i CHECK IF IN AUTO REPEAT HOOE 
FDE3' B7 OR A 
FOE.If' 20 OB JR NZ1AUTORP ; AND PROCESS ACCORDINGLY 
FDE6' DB OB IN A1<KEYBDA> i GET KEY PRESSED 
FDEB' CD FE2S' CALL DECODE 
FDEB' CB 7F BIT 71A i CHECK IF FUNCTION KEY 
FDED' 20 22 JR NZrFUNKEY 
FDEF' 18 24 JR DIFKEY 
FOF1' AUTORP: 
FDF1 I AF XOR A 
FDF2' 32 FFAA' LO <AUTFLGhA i RESET AUTO REPEAT HOOE 
FDFS' 3A FF91J' LD Ar <LASTKY> i GET LAST KEY PRESSED 
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FDF8' E6 3F AND KEYHSK ; IGNORE CONTROL AND SHIFT BIT 
FDFA' 5F LD Er A ; SAVE FOR LATER 
FDFB' DB 08 IN Ar<KEYBDA> i GET KEY PRESSED 
FDFD' CD FE25' CALL DECODE 
FEOO' CB 7F BIT 7rA ; CHECK IF FUNCTION KEY 
FE02' 20 OD JR NZrFUNKEY 
FE01' 3A FF91' LD Ar <LASTKY> i GET KEY PRESSED 
FE07' E6 3F ·AND KEYtlSK i STRIP SHIFT AND CONTROL BITS 
FE09' BB CP E i CHECK IF SAKE AS PREVIOUS KEY 
FEOA' 20 09 JR NZrDIFKEY i BRANCH IF NOT 
FEOC' 11 0005 LD DErPT05 ; SET AUTO REPEAT TIKER 
FEOF' 18 07 JR SETDLY 
FE11' FUNKEY: 
FE11' AF XOR A 
FE12' 32 FFA8' LD CRPTFLG>rA i RESET REPEAT FLAG 
FE15' DIFKEY: 
FE15' 11 0050 LD DErONESEC i SET DELAY FOR ONE SECOND 
FE18' SETDLY: 
FE18' ED 53 FF96' LD <DLYCTR > , DE 
FElC' 3A FF95' LD ArCKEYVAU i GET DECODED VALUE 
FElF' 37 SCF i SET READY 
FEZO' 18 01 JR DATIRT 
FE22' DATNRD: 
FE22' AF XOR A i SET NOT READY 
FE23' DATIRT: 
FE23' Dl POP DE 
FE21' C9 RET 

~' DECODE KEY ENTERED TO ASCII 

INPUT: A - KEY VALUE 
OUTPUT: A - DECODED VALUE 

FE25' DECODE: 
FE25' ES PUSH HL i SAVE REGISTERS 
FE26' cs PUSH BC 
FE27' 21 0000 LD HLrO ; RE-INITIALIZE TIKER COUNT 
FE2A' 22 FFA6' LD <TIHCNT>rHL 
FE2D' 32 FF91' LD <LASTKY>rA ; SAVE KEY PRESSED 
FE30' 21 FE53' LD HLrKEYTBL ; POINT TO DECODING TABLE 
FE33' 1F LD Cr A 
FE31' CB 77 BIT SHIFTrA i CHECK IF SHIFT KEY DEPRESSED 
FE36' 28 11 JR ZrSHFTEN 
FE38' CB 7F BIT CNTLrA i CHECK IF CONTROL KEY DEPRESSED 
FE3A' 28 OD JR ZrSHFTEN 
FE3C' DB 18 IN Ar<CAPREG> i CHECK IF CAPITAL LOCK ON 
FE3E' CB 67 BIT CAPLCKrA 
FE10' 20 07 JR NZrSHFTEN 
FE12' 21 FF53' LD HLrCAPTBL i POINT TO CAPITAL LOCK TABLE 
FE15' 79 LD ArC 
FE16' E6 3F AND KEYKSK i STRIP CONTROL AND SHIFT BITS 
FE18' 1F LD Cr A 
FE19' SHFTENt 
FE19' 06 00 LD BrO 
FE1B' 09 ADD HLrBC 
FE1C' 7E LD Ar CHU i GET ASCII VALUE 
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FE1D' DCODRT: 
FE1D' 32 FF95' LD <KEYVAU,A i SAVE DECODED VALUE 

I"'., FE50' Cl POP BC i RESTORE REGISTERS 
FE51' El POP HL 
FE52' C9 RET 

KEYBOARD DECODING TABLE 
i 

FE53' KEYTBLl 

FUNCTION = SHIFT AND CONTROL 

FE53' 18 00 85 1E DB 01BH,OOOH,OB5H,01EH,OB9H,oBOH,o60H,o7FH ;o 
FE57' B9 BO 60 7F 
FE5B' Bl 83 B1 87 DB OB1H,OB3H,OB'IH,OB7HrOBSH,01FH,o3DH,oaoH ;a 
FE5F' BB lF 3D 80 
FE63' 09 C5 D2 D5 DB 009H,OC5H,OD2HrOD5HrOC9H,07BH,07DH,oaoH HO 
FE67' C9 7B 7D SO 
FE6B' Dl D7 01 D9 DB OD1H,OD7H,OD1H,OD9HrOCFH,ODOH,o7CH,oOSH HS 
FE6F' CF DO 7C OB 
FE73' SO Cl C6 C7 DB 080H,OC1HrOC6HrOC7H,OCBHrOCCH,OODHrOOAH ;20 
FE77' CB CC OD OA 
FE7B' SO D3 C1 CS DB OSOH,OD3H,OC'IHrOCSH,oCAH,03BH,o27H,oaoH i28 
FE7F' CA 3B 27 80 
FE83' 80 DB C3 CE DB OSOH,OD8H,OC3H,OCEH,OCDH,02FH,o93H,osOH i30 
FE87' CD 2F 93 SO 
FESS' 20 DA D6 C2 DB 020H,ODAH,OD6H,oc2Hr02CHr02EH,o9SH,oaoH t38 

~\ 
FESF' 2C 2E 9S 80 

NO SHIFT AND CONTROL 

FE93' 18 32 35 36 DB 01BH,032H,035H,036H,039H,030H,o60H,o7FH ;10 
FE97' 39 30 60 7F 
FE9B' 31 33 3'1 37 DB 031H,033H,03'1H,o37Hr038H,o2DH,o3DHrOOOH i'IS 
FE9F' 38 2D 3D 00 
FEA3' 09 05 12 15 DB 009H,005Hr012H,015H,oo9H,01BH,01DH,oOOH ;50 
FEA7' 09 18 1D 00 
FEAB' 11 17 1'I 19 DB 011H,017H,01'1H,019H,OOFH,o10H,o1CH,oosH ;ss 
FEAF' OF 10 1C OS 
FEB3' 00 01 06 07 DB OOOH,001H,o06Hr007H,oOBH,OOCHrOOOH,oOAH i60 
FEB7' OB OC OD OA 
FEBB' 00 13 01 08 DB OOOH,013H,OO'IHrOOSH,OOAH,03BHr027HrOOOH i6S 
FEBF' OA 3B 27 00 
FEC3' 00 1S 03 OE DB OOOH,01SHr003H,OOEH,OODH,02FHr013HrOOOH i70 
FEC7' OD 2F 13 00 
FECB' 20 lA 16 02 DB 020H,01AH,016H,002H,o2CH,o2EH,o1sH,ooOH i7S 
FECF' 2C 2E 18 00 

SHIFT AND NO CONTROL 

FED3' 1B '10 25 SE DB 01BH,O'IOH,025H,05EH,02SH,029H,07EH,07FH ;so 
FED7' 28 29 7E 7F 
FEDB' 21 23 2'1 26 DB 021H,023H,02'1H,o26Hr02AH,05FH,o2BH,oooH ;as 

~ FEDF' 2A 5F 2B 00 
FEE3' 09 '15 52 55 DB 009H,O'l5H,052H,055Hr0'19H,o7BH,o7DH,oooH i90 
FEE7' '19 78 7D 00 
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FEES' Sl S7 54 59 DB 051H10S7H1051H10S9H101FH10SOH107CH1008H ;99 
FEEF' 1F 50 7C 08 ,,,_.., FEF3' 00 .IJl 16 .1!7 DB OOOH1041H1016H1017H101BH101CH100DH100AH tAO 
FEF7' 1B 4C OD OA 
FEFE:' 00 53 11 18 DB OOOH1053H1041H10.IJ8H10'lAH103AH1022H1000H tAS 
FEFF' 'IA 3A 22 00 
FF03' 00 58 43 4E DB OOOH105BH1013H10'lEH101DH103FH10lOH1000H ;so 
FF07' 40 3F 10 00 
FFOB' 20 SA 56 42 OB 020H105AH1056H1042H103CH103EH100EH1000H ;ss 
FFOF' 3C 3E OE 00 

NO SHIFT AND NO CONTROL 

FF13' lB 32 3S 36 DB 01BH1032H103SH1036H1039H1030H1060H107FH ;co 
FF17' 39 30 60 7F 
FFlB' 31 33 31 37 DB 031H1033H1031H1037H1038H1020H103DH1000H ;cs 
FFlF' 38 2D 30 00 
FF23' 09 65 72 75 DB 009H1065H1072H107SH1069H10SBH105DH1000H ;oo 
FF27' 69 SB SD 00 
FF2B' 71 77 74 79 DB 071H1077H107.IJH1079H106FH1070H105CH1008H ;o0 
FFZF' 6F 70 SC 08 
FF33' 00 61 66 67 DB OOOH1061H1066H1067H106BH106CH100DH100AH iEO 
FF37' 6B 6C OD OA 
FF3B' 00 73 6.IJ 68 DB OOOH1073H1061H1068H106AH103BH1027H1000H tES 
FF3F' 6A 3B 27 00 
FF43' 00 78 63 6E DB OOOH107SH1063H106EH106DH102FH1002H1000H ;ro 
FF47' 60 ZF 02 00 

~ 
FF1B' 20 7A 76 62 OB OZOH107AH1076H1062H10ZCH102EH1006H1000H iF8 
FF'IF' 2C 2E 06 00 

CAPITAL LOCK DECODING TABLE 

FFS3' CAPTBU 
FF53' lB 32 3S 36 DB OlBH1032H1035H1036H1039H1030H1060H107FH ;so 
FFS7' 39 30 60 7F 
FF5B' 31 33 34 37 OB 031H1033H1031H1037H1038H1020H1030H1000H ;as 
FFSF' 38 ZD 30 00 
FF63' 09 15 52 SS OB 009H1045H10SZH10S5H1049H105BH105DH1000H 190 
FF67' 49 SB SD 00 
FF6B' 51 S7 5.IJ S9 DB 051H10S7H10S'lH10S9H10'lFH1050H10SCH100BH ;99 
FF6F' 'IF SO SC OS 
FF73' 00 41 46 17 DB OOOH1041H10'l6H1047H101BH101CH100DH100AH iAO 
FF77' 4B 4C OD OA 
FF7B' 00 53 44 48 DB OOOH1053H1044H10'IBH104AH103BH1027H1000H iAS 
FF7F' 'IA 3B 27 00 
FFB3' 00 58 43 1E DB OOOH10SBH1013H104EH10'IOH102FH1002H1000H ;so 
FF87' 4D ZF OZ 00 
FFBB' 20 SA 56 42 DB 020H10SAH1056H1012H10ZCH102EH1006H1000H ;ss 
FFBF' 2C 2E 06 00 

FF93' 00 CHKSUH: DB 0 ; CHECKSUM 
FF94' 00 LASTKYl DB 0 ; LAST KEY ENTERED 
FF95' 00 KEYVAU DB 0 ; LAST DECODED.VALUE 

!""", FF96' ooso DLYCTRl OW ONES EC i AUTO REPEAT DELAY COUNT 
FF98' 00 DLYCNT: DB 0 ; DELAY COUNT 
FF99' 0000 ENOADl ow 0 
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FF9B' 0000 TVSTAT: OW 0 
FF90' 0000 STKSAV: OW 0 

~ FF9F' 0000 MAXTRK: OW 0 ; DISK TEST VARIABLES 
FFA1 I 0000 TRKNBR: OW 0 
FFA3' 00 SECNBR: DB 0 
FFA1' 0000 TIHSTK: OW 0 ; STACK SAVE FOR TIHER INTERRUPT 
FFA6' 0000 TIHCNT: OW 0 ; TIHER COUNTER 
FFAS' 00 RPTFLG: DB 0 ; REPEAT FLAG 
FFA9' 00 TSTFLG: DB 0 ; REPEAT IN PROGRESS FLAG 
FFAA' 00 AUTFLG: OB 0 ; AUTO REPEAT HOOE 
FFAB' 0000 ow 0 ; EXTRA STACK ENTRY FOR SECONDARY ITRPT 
FFAO' 0000 0000 ow OrOrO 
FFB1' 0000 
FFB3' STKTIH EQU $ ; LOCAL STACK FOR TIMER INTERRUPT 
FFB3' 0000 ow 0 ; EXTRA STACK ENTRY FOR SECONDARY ITRPT 
FFB5' 0000 0000 ow OrOrO 
FFB9' 0000 
FFBB' STKBAS EQU $ ; LOCAL STACK FOR 10 COLUMN 
FFBB' 0000 0000 DW OrOrOrOrO ; RESERVE STACK FOR DISK I/O 
FFBF' 0000 0000 
FFC3' 0000 

ORG OFFCOH 
FFCD' STKDSK: ; LOCAL STACK FOR FLOPPY DISK I/O 
FFCD' 0000 OSKSTK: OW 0 
FFCF' 0000 TIMCTR: OW 0 ; GENERAL TIMER COUNT 

ORG OFFD1H 

,.,,,,,. BOOT SECTOR CONSTANT 
' 

FFD1 STEPS 
FFD2 DSKCMD 
FFD3 SELBYT 

FFD1' 00 STEPS: DB 0 ; STEPPING RATE 
FF02' 00 DSKCHD: DB 0 ; DISK COMMAND 
FF03' 00 SELBYT: DB 0 ; SELECT BYTE 

BOOT PROK TO BIOS COMMUNICATION AREA 

FFD1 COL NO 
FFD6 LINENO 
FFD7 SCSTART 
FFD9 OFFSET 
FFDB OFFTHP 
FFDD VB FLAG 
FFDE NOT USED 
FFDF SWITCH 
FFEO HOD REF 
FFE1 ITRREG 
FFE2 I OREG 
FFE3 DTRNTB 
FFE5 DP BASE 

; 
~ FFD1' 0000 COLNO: OW 0 ; COLUMN NUMBER 

FFD6' 00 LINENO: DB 0 ; LINE NUMBER 
FFD7' 0000 SCSTART:ow 0 ; SCREEN START ADDRESS 
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FFD9' 0000 OFFSET: OW 0 ; OFFSET 
FFDB' 0000 OFFTMP: OW 0 i TEMPORARY STORAGE FOR OFFSET 
FFDD' 00 VBFLAG: DB 0 ; VBLANK FLAG 
FFDE' 00 DB 0 i NOT USED 
FFDF' 00 SYSCWD: DB 0 i SYSTEM CONTROL WORD 
FFEO' 00 MODREG: DB 0 i PVTC MODE REGISTER 
FFE1' 00 ITRREG; DB 0 i I REGISTER 
FFE2' 00 IOREG: DB 0 i CONTROL REGISTER 
FFE3' 0000 DTRNTB: DW 0 i LOGICAL TO PHYSICAL DISK TRANS. TABLE ADR. 
FFES' 0000 DPBASEi DW 0 ; ADDRESS OF DISK PARM. TABLE 

FFE7 JUMP CONST 
FFEA JUMP CON IN 
FFED JUMP HDRWS 
FFFO JUMP HDHOME 
FFF3 JUMP FDRWS 
FFF6 JUMP DSKSEL 
FFF9 JUMP TYPEl 
FFFC JUMP DELAY 

FFE7' C3 FDCE' CONST: JP. DATAST 
FFEA' 00 00 00 CONIN: DB o,o,o 
FFED' C3 FD8B' JP HDRWS 
FFFO' C3 FD6F' JP HDHOME 
FFF3' C3 FC78' JP FDRWS 
FFF6' C3 FC6Z' JP DSKSEL 
FFF9' C3 FD06' JP TYPE1 

.,,....\ FFFC' C3 FD60' JP DELAY 
FFFF' 00 DSKFIN: DB OOH i DISK COMMAND STATUS INDICATOR 
0000' STOP: 

END 
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Macros: 

Sy111bolsl 
F1AO' ACTTST F697' AFHOVE FFAA' AUTFLG 
FDF1 I AUTO RP 0116' B2H 0160' B2HEXE 
016E' B2HLP 01SS' B2HLSN 01SE' B2HRET 
031S' BADSYS 0080 BEEP F93B' BEEPLO 
F913' BEEPL1 F91B' BEEPL2· 0020 BLANK 
0020 BONW FSC9' BOOT F938' BOOTO 
F989' BOOT1 F99Z' BOOT2 F998' BOOT3 
F902' BOOH F708' BOO TERR 0008 BS 
0080 BUF ooos CA PB IT 0001 CAPLCK 
0018 CAPREG FFS3' CAPT BL F8AA' CARRTN 
0008 CHARZK F871' CHAROUT FAAS' CHECK 
01BC' CHECf{3 FSBC' CHECK1 OlFD' CHECKS 
FSFD' CHECK6 F86E' CHKCR FAEF' CHKERR 
FAAC' CHKLP 0300' CHKLP1 F6C7' CHKLP2 
01C2' CHKLP3 FSC2' CHKLP1 0203' CHKLPS 
F603' CHKLP6 FAFO' CHKRET FAE1 I CHKSAV 
FF93' CHKSUH F886' CHORET 0018 CHDREG 
0007 CNTL 0002 CNTLB F86S' CNTLCH 
0001 COL40 FFD4' COLNO FFEA' CONIN 
FFE7' CONST 0316' CONTENT 0072' CPUEND 
0071' CPUERR 006E' CPUTST 0000 CR 
0030 CURO FF 0031 CUR ON FSSC' DATAOUT 
FDCE' DATAST FE23' DATIRT FE22' DATNRD 
F873' DATORT F91A' DCERR FE1D' DCODRT 

I"""., FE2S' DECODE FD60' DELAY FE1S' DIFKEY 
0'168' DIGIT 0029 DISPON FD6S' DLO 
FD63' DL1 FF98' DLYCNT FF96' DLYCTR 
0040 DOT7 FFES' DPBASE ooos DSIDE 
FADD' DSIDES 0003 DSK 0001 DSKA 
FFD2' DSKCHD FBOO' DSKDRQ FB02' DSKEND 
FFFF' DSKFIN FC62' DSKSEL FFCD' DSKSTK 
002A DSKTST 0000 DSSTEP F4C6' DTLP1 
FS18' DTLP2 F72E' DTHSG FFE3' DTRNTB 
FS31' DVFYl FS36' DVFY2 FS09' DVFY3 
FS43' DVFY4 FS7F' DVFYS FS72' DVFY6 
F578' DVFY7 F58D' DVFYB FS14' DVFY9 
FF99' ENDAD F7FF' ERRITR 0007 EXPTIH 
F7AF' FAILHSG 0010 FDBASE 0010 FDCHD 
0013 FDDATA FBA2' FDEND FB96' FDIN 
FB9C' FDOUT FCCS' FDRWLP FCE7' FDRWRT 
FC78' FORMS 0012 FDSEC 0010 FDSTAT 
0011 FDTRK 0000 FITRPT FD97' FIVE12 
F9ES' FLASH F9EE' FLASH! F9F6' FLASH2 
02A1' FLHL10 0290' FLHLP 02M' FLHLP1 
02AC' FLHLP2 FE11' FUNKEY F889' GET CUR 
0037 HDCHD 0032 HDCNT 003S HDCYLH 
003'1 HDCYLL 0030 HDDATA FBAF' HD END 
0031 HOERR 0000 HDERRS FD72' HDHOH1 
FD78' HDHOH2 FD89' HDHOH3 FDB7' HDHOH1 
FD6F' HD HO HE FBAD' HDIO 0008 HD LOAD 
FDCO' HDNORD FDA7' HORD FDB9' HDRDLP 
0020 HD READ FDA8' HDRlf 2 FDAE' HDRlf 3 



MACRO-BO 3+41 09-Dec-81 PAGE S-1 

FDC9' HDRWER FOCB' HORWRT FOBB' HORWS 
0036 HDSDH 0033 HDSEC 0037 HOST AT 

~\ F72B' HO TEST 0031 HDWPC FDAO' HOWRLP 
0020 HLD F987' IND BAO A2ED INICOD 
002E' INILP1 0003' INITAB 0001 INTENS 
0010 INTERL 0018 INTtlSK OOFB IOtlSf{ 
FFE2' IOREG 0011 IRO 0032 IR1 
0080 IR10 OOOE IR2 0066 IR3 
0017 IR1 001F IRS 0008 IR6 
0009 IR7 0080 IRB 0010 IR9 
0028' IT ABEN F827' ITRO F82B' ITR1 
F831 I ITR2 F836' ITR3 F83F' ITR1 
F815' ITR5 F818' ITR6 F81B' ITR7 
FBFE' ITRERR FFE1' ITRREG F817' ITRTA8 
OOFE: ITRVEC 0007 K8DENA 0000 KBtl001 
002A KBtlOD2 0009 KEYBCtl 0008 KEYBD 
0008 KEYBDA OOOF KEYBtlK 0009 KEYBST 
FB87' KEY HIT 003F f{EYMSK 0180' KEYROY 
FE53' f{EYTBL FF95' KEY VAL 01AO' LAST 
FF91' LASTl<Y 038E' LDLP1 F6B5' LDLP2 
OlAC' LDLP3 F5AC' LDLP'I 01ED' LDLP5 
F5ED' LOLP6 OOOA LF F89B' LFEED 
F89D' LFEE01 FBA7' LFRET 0003 LINEO 
FFD6' LIN ENO 0008 LINZER F9A7' LOCAL 
8000 tl18EG 03E9' tl1ERR 03FE' tUERR1 
0105' H1ERR3 010C' M1ERR1 0117' tl1ERR5 
011E' H1ERR6 0129' IUERR7 0130' HlERRB 

~I 
0138' M1ERR9 032A' MlHDG 0176' lilOK 
8000 HlSIZE 0000 M2BEG F6DF' H2ERR 
F6F5' M2ERR1 F6FD' M2ERR3 F705' M2ERR1 
F710' H2ERR5 F718' M2ERR6 F723' M2ERR7 
F72B' M20K FOOO tl2SIZE FFFF M3BEG 
0286' tl3ER10 022C' H3ERR 0230' H3ERR1 
0215' M3ERR3 0210' M3ERR1 0258' M3ERR5 
0260' tl3ERR6 0268' H3ERR7 0273' H3ERR8 
027E' M3ERR9 0288' M30K EFFF M18EG 
F680' H'IER10 F625' H1ERR F636' tl1ERR1 
F63E' M1ERR3 F616' M1ERR1 F651' M1ERR5 
F659' H1ERR6 F661' tl1ERR7 F66C' tl1ERR8 
F677' M1ERR9 0050 MAX COL 0017 MAX LIN 
FF9F' HAXTRK FA7C' HEASO FA82' HEASl 
FA89' MEAS2 FFFF HEH END FA1F' HEMRD 
FA51' HEltRD1 0031 ltEtlTST FA59' HEltWR 
FFEO' HOO REG 0176' HOVE F6AD' MTEST2 
0381' NOD ISP FC19' NOTVB FC51' NOTWRA 
01DC' NXADR3 F5DC' NXADR1 0210' NXADR5 
F610' NXADR6 0388' NXPAT1 F6AF' NXPAT2 
01A6' NXPAT3 F5A6' NXPAH 01E7' NXPAT5 
F5E7' NXPAT6 01CD' NXTAD3 F5CD' NXTAD1 
020E' NXTA05 F60E' NXTAD6 F691' NXTBWO 
029A' NXTFWD 0055' NXTTST 0028 OFFDIS 
FF09' OFFSET FFDB' OFFTMP F85B' OMSGRT 
0030 ONO ICU 0050 ONE SEC A3ED OU TI CD 

~ I F81E' OUTtlSG 0351' PATTERN 02E2' PtlSG 
F920' PtlSG10 02FO' PMSGL1 02FC' PHSGLZ 
0306' PtlSGRT F878' POLL FOOO PROHAD 
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0360' PROMPT 0000 PROtlST 0005 PT05 
0096' PVTC 0090' PVTC1 OOC3' PVTC2 
OOCE' PVTCER FBO'f' PVT CI 0000 PVTCRO 
0009 PVTCRl 0001 PVTCWO OOOA PVTCW1 
ooco RACHD 0002 RAHRD 0003 RAHllR 
0082 RDCMD OOAC RD CUR 009E RDERR 
OOAD RD INC F984' REBOOT. OOC9 RETCOD 
OOOA RETRY 0002 REVVID 0010 RNF 
0000' ROMBEG F'fAO ROM SAD 1000 ROMSIZ 
FFAB' RPTFLG 0000 RSC MD 0098 RSERR 
00'18 RSTLNO 0040 RS TH SK 0050 RSTVBL 
FCE5' RWFIN 0000 SCRLOF 0001 SCRLON 
FFD7' SCSTART FFA3' SECNBR 0018 SEL 
FFD3' SELBYT 0007 SELMSK F892' SET CUR 
FE18' SETDLY FCA1' SETVEC FE.IJ9' SHFTEN 
0006 SHIFT 037E' SHON 0050 SICtlD 
0002 SIDEl 0308' SIGNON 0010 SKCHD 
0010 SKERR 0003 SLOSTP FAA2' SPDERR 
5511 SPDLB FAM' SPDRET 588A SPDUB 
FA60' SPEED 0004 SPLITS 0018 STAREG 
FFDl' STEPS FFBB' STKBAS FFCD' STKDSK 
FF9D' STKSAV FFB3' STKTitl 0000' STOP 
FA6B' STUPO FA71' STUPl F7A7' SYSBAD 
FFDF' SYSCWD F77E' SY SOK F5A1' TES TH 
0196' TESTM1 FFA6' TIHCNT FFCF' TIHCTR 
0005 ' TI HER F808' TIMER I 0080 TIHEXP 
FB8B' TI HIRT FB12' TIMITR F96F' TIHLP 
FD43' TIHOUT FFA4' TIMSTK FB95' THIRET 
0319' TMMSG FFA1 I TRKNBR F91E' TSTDON 
FFA9' TSTFLG 008A' TSTLP1 01A1' TSTKEH 
OOA5 TSTPAT FC5B' TVCKRT FBF6' TIJCOtlM 
FBDD' TVDSK FC5D' TVDSKRT FBBA' TVREG 
FBD3' TVREGRT FF9B' TVSTAT FD06' TYPE1 
FD31' TYPE10 FD15' TYPE12 FD4D' TYPE13 
FD4B' TYPE14 FD56' TYPE15 FB10' UNIKP 
FFDD' VB FLAG 0004 VBIT 0010 VB LANK 
FAlD' VDORDO FAZB' VDORD1 FA21' VDORDL 
FA3F' VDOWRO FA36' VDOWRl FA47' VDOWRL 
0004 VERIFY 8000 VFYBUF F597' VFYERR 
0000 VTC8AS 0080 VTCBEG 0001 VTCCtlD 
0004 VTCCU1 0005 VTCCU2 07FF VTCEND 
0110' VTCERR 0122' VTCERW 0000 VT CINI 
0010 VTCMOD 0132' VTCOK 0006 VTCPT1 
0007 VTCPT2 0020 VTCRDY 0000 VTCRST 
0002 VTCSCl 0003 VTCSC2 0001 VTCSTA 
0128' VTCWAIT 0000 VTIDAT 0054 VTKODE 
001C VTODAT OOEO' VTSTLP FBC2' WAIT 
0007' WAITLO OOE9' WAITLl OOFA' WAITL2 
0103' WAITL3 0155' WAITL4 0164' WAITL5 
016F' WAITL6 03A2' WAITL7 0172' WAITL8 
0386' WAITL9 FB59' WAIT LO 0030 WHDBAS 
OOA2 WRCHD 0005 WRCKND 0088 WRCP 
OOAA WRCUR OOAB WR INC 

~ 
1 

No Fatal error<s> 



E. Boot Sector Listing 



MACRO-BO 3.11 09-Dec-81 PAGE 1 

.zao 

BOOT SECTOR FOR PIED PIPER 

SEMI-TECH MICROELECTRONICS CORP. COPYRIGHT 

003A MSIZE EQU 58 
tBIAS EGU <HSIZE-20)11021 

9800 BIAS EQU 09800H 
ccoo CCP EOU 3100H+BIAS 
D106 BDOS EOU CCP+B06H 
E200 BIOS EOU CCP+1600H 

. COMMON AREA FOR PARAMETERS AND JUMP TABLES IN PROM 

FFDB PB ASE EQU OFFDBH 
FFCE LOCAL EQU OFFCEH ; DISK ERROR LOCAL MODE 
FFD1 STEPS EOU OFFD1H i STEPPING RATE OF BOOT DRIVE 
FFD2 FDCMD EOU OFFD2H ; FLOPPY DISK COMMAND 
FFD3 SELBYT EOU OFFD3H ; BOOT DISK SELECT BYTE INFORMATION 
FFE1 ITRREG EGU OFFE1H 
FFE2 IOREG EOU OFFE2H ; I/O REGISTER 
FFF3 FDRWS EOU PBASE+lBH ; FLOPPY DISK SECTOR READ/WRITE ROUTINE 
FFF6 DSKSEL EOU PBASE+1BH ; DISK SELECT ROUTINE 
FFF9 TYPE1 EOU PBASE+1EH i FLOPPY DISK TYPE I COMMAND ROUTINE 

,,,....,, FFFC DELAY EOU PBASE+21H ; 1 MS DELAY ROUTINE 

0082 RDCHD EOU 10000010B ; FLOPPY DISK READ SECTOR COMMAND 
0008 SBIT EQU 000010008 ; FLOPPY DISK SIDE SELECT BIT 
0058 SIC HD EOU 01011000B i FLOPPY DISK STEP IN COMMAND 
0002 SIDE1 EQU 2 ; SIDE SELECT BIT 
0005 SIDE EOU 5 i SIDE INFORMATION BIT 
0080 BOOT EOU 80H ; ORIGIN OF BOOTSTRAP 
0010 SIDLY EOU 16 ; 16 HS DELAY FOR STEP-IN COMMAND 
OOOA RETRY EOU 10 
0002 TRKOST EDU 2 i START SECTOR FOR TRACK 0 
OOOA TRKOEN EQU 10 i END SECTOR FOR TRACK 0 
0001 TRK1ST EQU 1 ; START SECTOR FOR TRACK 1 
OOOA TRK1EN EQU 10 i END SECTOR FOR TRACK 1 
0012 SEC EDU 12H ; SECTOR REGISTER 

.PHASE BOOT 
0080 OE 02 BOOTS I LD CrTRKOST i START FROM SECTOR 2 
0082 1E OA LD ErTRKOEN i UP TO SECTOR 10 
0081 21 ccoo LD HLrCCP i SET UP DMA ADDRESS 
0087 3E 82 LD ArRDCHD i SET FOR READ 
0089 32 FFD2 LD <FDCHD>rA 
008C CD OODF CALL RDSECS i READ IN TRACK 0 SECTORS 
008F B7 OR A 
0090 20 32 JR NZrBOOTERR 
0092 3A FFD3 LD Ar <SELBYT> i GET SELECT BYTE 

I"'. 
' ' 0095 CB 6F BIT SIDErA i CHECK IF DOUBLE SIDED 

0097 20 13 JR NZrDSIDE 
0099 3A FFD1 LD Ar<STEPS> ; GET STEPPING RATE OF BOOT DISK 
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009C SF LO E,A 
009D 3E 58 LO A,SICMD ; PERFORH STEP IN IF SINGLE SIDED 

.~ 009F B3 OR E 
OOAO CD FFF9 CALL TYPE1 
OOA3 06 10 LO s,sIOLY ; SET TO DELAY 16 HS 
OOA5 OLYLPl 
OOA5 CO FFFC CALL DELAY 
OOA8 10 FB DJNZ DLYLP 
OOAA 18 00 JR RDTRK1 
OOAC OSIDEl 
OOAC CB 07 SET SIOE1'A i SELECT SIDE 1 
OOAE CO FFF6 CALL OSKSEL 
OOB1 · 3A FF02 LO A, CFOCHDl ; MODIFY READ COHHAND 
OOB'l F6 08 OR SBIT 
0086 32 FF02 LO CFOCMO> ,A 
0089 ROTRKU 
0089 OE 01 LO c,TRK1ST ; START FROM SECTOR 1 
0088 1E OA LD EPTRK1EN ; END AT SECTOR 5 
OOBO CO OODF CALL ROSE CS ; READ IN SECTORS ON TRACK 1 
ooco B7 OR A 
OOCl CA OOCB JP z,BIOSl i START EXECUTION OF BIOS 
OOC'l BOOTERRl 

;1111111111111111111111111111111111111111111; 

THE FOLLOWING INSTRUCTION HUST 
BE ADDEO! 

~ ; DI ; 
;1111111111111111111111111111111111111111111; 

OOC'I F3 DI 
OOC5 76 HALT ; ERROR, GO TO LOCAL MOOE 
OOC6 0000· ow 0 

OOCB bios1l 
OOCB 3E 10 ld a,1oh 
OOCA D3 01 out (1) 'a 
oocc 3E 'l'I ld aP'l'lH 
OOCE 03 00 01.1t <O>ra 
0000 3E 26 ld aP26h 
0002 03 00 out <O>ra 
000'1 3E 25 ld aP25h 
0006 03 00 out <Ol ,a 
0008 3E 6C Ld a,6ch 
OOOA 03 00 out <0) ,a 
oooc C3 E200 jp bios 

; 
;1111111111111111111111111111111111111111111111111111111111111111 

ROSE CS MULTIPLY SECTOR READ 

rn: C - STARTING SECTOR NUHBER 
E - ENDING SECTOR NUMBER 

~i HL - STARTING OMA ADDRESS 
our: A - TYPE II STATUS 
REG<S> HODIFIEDI A,s,c,H,L 
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OODF RDSECS: 
OODF 06 OA LO Br RETRY ; SET FOR RETYR 10 TIMES 
OOEl FDRTRY: 
OOEl E5 PUSH HL ; SAVE CURRENT OMA 
OOE2 79 LD A,C 
OOE3 03 12 OUT CSEC>rA 
OOE5 3A FFD2 LO Ar<FDCMD> ; GET COMMAND 
OOES CD FFF3 CALL FDRWS i READ A SECTOR 
OOEB 87 OR A 
OOEC 28 05 JR ZrNXTSEC iREAO NEXT SECTOR IF NO ERROR 
OOEE El POP HL !RESTORE OLD 011A 
OOEF 10 FO DJNZ FDRTRY iRETRY IF ERROR WITHIN 10 TRIALS 
OOF1 18 07 JR RO SR ET 
OOF3 NXTSECt 
OOF3 F1 POP AF ; SYNCHRONIZE PUSH POP 
OOF1 oc INC c ; NEXT SECTOR 
OOF5 78 LO ArE i GET MAXIMUM NUMBER OF SECTOR 
OOF6 B9 CP c 
OOF7 30 ES JR NCrFDRTRY iREAD NEXT SECTOR IF NOT GREATER 

iTHAN SECTOR SIZE 
OOF9 97 SUB A i SET NO ERROR 
OOFA ROSRET: 
OOFA C9 RET 

END 



MACR0-80 3.11 09-0ec-81 PAGE s 

Macros: 

~ Syu1bols! 
0106 BOOS 9800 BIAS E200 BIOS 
ooca BIOS! 0080 BOOT OOC1 BOOTERR 
ooao BOOTS ccoo CCP FFFC DELAY 
OOA5 DLYLP OOAC DSIDE FFF6 DSKSEL 
FFD2 FDCMD OOE1 FDRTRY FFF3 FDRWS 
FFE2 IO REG FFE1 ITRREG FFCE LOCAL 
003A MSIZE OOF3 NXTSEC FFDB PBASE 
0082 ROCHO OODF RD SECS OOFA RDSRET 
OOB9 ROTRf(1 OOOA RETRY 0008 SBIT 
0012 SEC FFD3 SELBYT 0058 SICMD 
0005 SIDE 0002 SIDE! 0010 SILU 
FFD1 STEPS OOOA Tmrnrn 0002 TRKOST 
OOOA TRK1EN 0001 TRK1ST FFF9 TYPE1 

No Fatal error(sl 



F. BIOS Listing 



003A 

OOOA 
oooc 
9800 
ccoo 
0106 
E200 
000'1 
0003 
0000 
0001 
0005 
0006 

FFD'I 
FFD6 
FFD7 
FFD9 
FFDB 
FFDD 
FFDF 
FFEO 
FFE1 
FFE2 
FFE3 
FFE5 

FFE7 
FFE7 
FFEA 
FFED 
FFFO 
FFF3. 
FFF6 
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MSIZE EGU 

PADDING EGU 
FMFEED EGU 
BIAS EGU 
CCP EGU 
BOOS EGU 
BIOS EGU 
CDISK EGU 
IOBYTE EGU 

. WARMST EGU 
REBOOT EGU 
SYSCAL EGU 
BDOSAD EGU 

COLNO EGU 
LINENO EGU 
SCSTART EGU 
OFFSET EGU 
OFFTMP EGU 
VBFLAG EGU 
SWITCH EGU 
tlODREG EGU 
!REG EGU 
!OREG EGU 
DMAPTP EGU 
DPBTP EGU 

PBASE EGU 
CONSTA EGU 
CONINP EGU 
HORII EGU 
HDHCtlD EGU 
FDRW EGU 
FDSEL EGU 

BIOS FOR CP/tl 2.2 < PIED PIPER VERSION 1+01 > 

SEMI-TECH tlICROELECTRONICS CORP, 

58 i CPM tlEMORY SIZE IN KILOBYTES 

'BIAS" IS ADDRESS OFFSET FROM 3'100H FOR KEtlORY SYSTEMS 
TH@N 16K 

10 
OCH 
09800H 
3'100H+BIAS 
CCP+806H 
CCP+1600H 
OOO'IH 
0003H 
OOOOH 
0001H 
0005H 
0006H 

i PADDING 
i FORMFEED 
i (MSIZE-20)1102'1 
i BASE OF CCP 
i BASE OF BOOS 
i BASE OF BIOS 
i CURRENT DISK NUMBER O=Ar.++r15=P 
i INTEL I/O BYTE 
i WARM START VECTOR 

i BOOS FUNCTION CALL VECTOR 

COtlMON AREA FOR UTILITIES 

OFFD'IH 
OFFD6H 
OFFD7H 
OFFD9H 
OFFDBH 
OFFDDH 
OFFDFH 
OFFEOH 
OFFElH 
OFFE2H 
OFFE3H 
OFFE5H 

i COLUMN NUtlBER 
i LINE NUMBER 
i SCREEN START ADDRESS 
i SCREEN OFFSET 
i SCREEN TEMPORARY OFFSET 
i VBLANK FLAG 
i SYSTEM SWITCH 
i MODE REGISTER 
i I REGISTER 
i I/O CONTROL REGISTER 
i DISK NUHBER TRANSLATION TABLE 
i DISK PARAMETER BASE TABLE 

COMMON AREA FOR SUBROUTINES TABLES IN PROM 

OFFE7H 
PBASE+OOH 
PBASE+03H 
PBASE+06H 
PBASE+09H 
PBASE+OCH 
PBASE+OFH 

i CONSOLE STATUS ROUTINE 
i CONSOLE INPUT ROUTINE 
; HARD DISK READ/WRITE SECTOR ROUTINE 
i HARD DISK COMMAND ROUTINE 
; FLOPPY DISK READ/WRITE SECTOR ROUTINE 
i SELECT FLOPPY DISK ROUTINE 
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FFF9 FDHCMO EGU PBASE+12H ; FLOPPY DISK TYPE 1 COMMAND ROUTINE 

~\ 
FFFC DELAY EGU PBASE+15H ; DELAY 1 MS ROUTINE 

GENERAL EQUATES 

0000 PTROAT EGU OOH ; PARALLEL PRINTER DATA REGISTER 
0008 KEYE:D EGLI OBH i KEYBOARD REGISTER 
0018 STATUS mu 18H i STATUS REGISTER 
0018 CONTRL EGU 1BH ; CONTROL REGISTER 
0003 MAXDSK EGLI 3 i MAXIMUM NUMBER OF DISK DRIVES SUPPORTED 
OOC3 JMPCOO EGU OC3H ; JUMP INSTRUCTION CODE 
0080 RE CL EN EGU BOH ; LOGICAL RECORD LENGTH 
0000 DISKTY EGU 0 ; OISf( TYPE BIT 0 = FLOPPY DISK 

1 = HARD DISK 
OOFF ON EGU OFFH ; FLAG ON 
0000 OFF mu 0 ; FLAG OFF 
0000 READ EGU 0 ; READ OPERATION 
0001 WRITE EGU 1 ; WRITE OPERATION 
OOOD rn EGU OOH i CARRIAGE RETURN 
OOOA LF EQU OAH i LINEFEED 
0000 EOL mu OOH i END OF LINE INDICATOR 
0000 WR ALL EGU 0 ; WRITE TO ALLOCATED 
0001 WRDIR EGU 1 ; WRITE TO DIRECTORY 
0002 WRULA mu 2 i WRITE TO UNALLOCATED 
0002 srnRTY EGU ? ; SEEK RETRY ,_ 

~' OOOA RETRY mu 10 ; READ/WRITE SECTOR RETRY 
FFFF TIMING EGU OFFFFH ; TIMEOUT VALUE FOR LIST 
OOOA TVCiH EGU 10 i TV COUNTER 

FLOPPY DISK PARAMETERS 

0010 FD BASE EGU 10H i FLOPPY CONTROLLER BASE ADDRESS 
0010 FDCMD EOU FDBASE+O ; FLOPPY CONTROLLER COMMAND REGISTER 
0010 FDSTAT EGLI FDBASE+O ; FLOPPY CONTROLLER STATUS REGISTER 
0011 FDTRK EGU FD8ASE+1 ; FLOPPY CONTROLLER TRACK REGISTER 
0012 FDSEC EGU FD8ASE+2 i FLOPPY CONTROLLER SECTOR REGISTER 
0013 FDDATA EGLI F08ASE+3 ; FLOPPY CONTROLLER DATA REGISTER 

oooc HOMEFD EGU 000011008 i FLOPPY DISK HOME COMMAND 
001C SEEf(FD EGU 000111008 i FLOPPY DISf( SEEK COMMAND 
005C STEPFD EGU 010111008 i FLOPPY DISK STEP IN COMMAND 
0082 READ FD EGU 100000108 i FLOPPY DISK READ SECTOR COMMAND 
OOA2 WRIT FD EGU 10100010B ; FLOPPY DISK WRRITE SECTOR COMMAND 

0003 SIDE mu 3 i FLOPPY DISK COMMAND SIDE BIT 
0007 FD ERR EGU 7 i FLOPPY DISK ERROR 
0006 WRPROT EGU 6 ; WRITE PROTECTED 
0090 Sf(ERR EGU 100100008 i SEEf( ERROR 
OOOlf RNFERR EGU If 

~i 
0002 FDISK1 EGU 000000108 i SSDD, lfO TRACKS 
0004 FDISKZ EGU 00000100B ; DSDD, lfO TRACKS 





~ 

~' 

0000 
0001 

0000 
0000 
0001 
0001 
0002 
0003 
000'1 
0005 
0006 
0007 
0000 
001C 
0010 

0000 
OOAB 
008B 
OOAA 
OOAC 
OOA'I 
OO'IC 
0030 
0031 
0030 
0029 
0028 
00'10 

OOH 
0032 
oooc 
OOAA 
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SYSTEM SWITCHES 

PROHPT EGU 
TV EGU 

0 
1 

; PROMPT SUPPRESS 
; TV/MONITOR 

i PROGRAMMABLE VIDEO TIMING CONTROLLER PARAMETERS 

i REGISTER ASSIGNMENTS 

VTCBASE EGU OOH 
VT CINI EGU VTCBASE+OOH ; INITALIALIZATION REGISTER 
VTCSTA EGU VTCBASE+OlH ; STATUS REGISTER 
VT CC MD EGU VTCBASE+OlH i COMMAND REGISTER-
VTCSC1 EGU VTCBASE+02H i SCREEN START REGISTER LOWER BYTE 
VTCSC2 EGU VTCBASE+03H i SCREEN START REGISTER UPPER BYTE 
VTCCU1 EGU VTCBASE+O'IH i CURSOR REGISTER LOWER BYTE 
VTCCU2 EGU VTCBASE+05H ; CURSOR REGISTER UPPER BYTE 
VTCPT1 EGU VTCBASE+06H ; POINTER REGISTER LOWER BYTE 
VTCPT2 mu VTCBASE+07H ; POINTER REGISTER UPPER BYTE 
VTCINf' mu VTCBASE+ODH ; INPUT DATA REGISTER 
VTCDAT EGU VTCBASE+lCH ; OUTPUT DATA REGISTER 
VTCHOD EllU VTC8ASE+1DH ; HOOE REGISTER 

; PVTC COMMANDS 

RESET mu 000000008 ; MASTER RESET 
WRINC EGU 10101011B ; WRITE AT CURSOR AND INCREMENT 
WRCP mu 101110118 ; WRITE FROH CURSOR TO POINTER 
WRCUR EllU 10101010B i WRITE AT CURSOR 
RDCUR EllU 101011008 i READ AT CURSOR 
RDPT EllU 10100100B i READ AT POINTER 
HOOE EGU 010011008 i MODE REGISTER 
ONDICU EGU 001111018 ; TURN ON CURSOR & DISPLAY 
ONCUR mu 001100018 ; TURN ON CURSOR 
OFF CUR EGU 001100008 i TURN OFF CURSOR 
ONO IS mu 001010018 i TURN ON DISPLAY 
OFFDIS EGU 001010008 ; TURN OFF DISPLAY 
RSTFLG mu 010000008 ; RESET FLAGS 

i INITIALIZATION REGISTERS 

IRO EGU 010001008 
IRl EGU 001100108 
IR2 EGU 000011008 
IR3 mu 101010108 
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0017 IR'! EOU 00010111B 
OO'IF IRS EOU 01001111B 

f""'., 0009 IR6 EOU 00001001B 
0029 IR? EOU 00101001B 
0080 IRS EOU 10000000B 
0010 IR9 EOU 00010000B 
0097 IR10 EOU 100101118 

i MODE REGISTER BIT ASSIGNMENT 

0000 COL'IO El'lU 0 ; '10 COLUMN 
0001 RV ERSE El'lU 1 ; REVERSE VIDEO 
0002 HGHINT EOU 2 ; HIGH INTENSITY 
0003 GRAPHIC EOU 3 ; GRAPHIC 
0001 INTL CE EOU 'I ; INTERLACE 
0005 BWSCN EOU 5 i BLACK & WHITE SCREEN 
0006 BLOCK EOU 6 i BLOCK 
0007 BEEP EOU 7 i ALARM SOUND 

; FLAGS 

0005 RDYFLG El'lU 5 i PVTC READY FOR COHHAND 
000'1 VBLANK EOU 'I i VBLANK PERIOD 

,,,.,,.\ 0003 LINEO El'lU 3 i LINE ZERO 
0002 SPLIT EOU ., 

i SPLIT SCREEN i.. 

0080 FORGND EOU 10000000B i FOREGROUND CHARACTER BIT 
0018 INTHSK EQU 00011000B i VBLANK & LINE 0 INTERRUPTS 

; ADDRESS 

0080 STADR EQU 080H i SCREEN START ADDRESS 
07FF ENDADR EQU 7FFH i SCREEN END ADDRESS 

i CONSTANTS 

0020 BLANK EOU 20H 
007E TILDA EGU 7EH 
0037 .COLBW EOU 37H 
0038 COLFW EOU 38H 
0039 LEFT EGU 39H 
0030 RIGHT EOU 30H 

0050 HAXCOL EQU 80 i HAXIHUH COLUMNS PER ROW 
0017 HAXLIN EGU 23 i MAXIMUH ROW - 1 
0028 HAXTVC EOU '10 i HAXIHUH TV COLUMNS PER ROW ,-..., 0028 MAX OFF EOU KAXCOL-MAXTVC i SCREEN OFFSET FOR TV 
0005 MARGIN EGU 5 i SCREEN WINDOW HARGINS 
001D WIDTH EOU HAXTVC-KARGIN-HARGIN-1 
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i OFFSET BETWEEN LEFT & RIGHT LIMITS 

~ ORG BIOS 

JUMP VECTOR FOR INDIVIDUAL SUBROUTINES 

E200' C3 E378' 1.IP BOOT iCOLD START 
E203' C3 E3E2' WBOOTEl JP WBOOT HIARM BOOT 
E206' C3 E'!AB' JP CONST iCONSOLE STATUS 
E209' C3 E4E4' JP CON IN iCONSOLE CHARACTER IN 
E20C' C3 E590' JP CON OUT iCONSOLE CHARACTER OUT 
EZOF' C3 EB5B' JP LIST iLIST CHARACTER OUT 
E212' C3 EBEZ' JP PUNCH ;PUNCH CHARACTER OUT 
E215' C3 EBE5' JP READER iREADER CHARACTER OUT 
E21B' C3 EBEB' JP HOME iMOVE HEAD TO HOME POSITION 
E21B' C3 EBFO' JP SELDSK iSELECT DISK 
E21E' C3 EBEB' JP SETTRK iSET TRACK NUMBER 
E221' C3 ECBZ' JP SET SEC iSET SECTOR NUMBER 
E224' C3 EC99' JP SETDMA iSET OMA ADDRESS 
E227' C3 ECBl I JP RODISK iREAO DISK 
E22A' C3 EC9F' JP WRDISK iWRITE DISK 
EZZO' C3 EB9"!' JP LISTST iRETURN LIST STATUS 
E230' C3 EC87' JP SEC TRAN iSECTOR TRANSLATE 

..--.. LOGICAL TO PHYSICAL DISf( TRANSLATION TABLE 

E233' 02 FF FF FF DSKHAPl DB ZrOFFH10FFH10FFH 

DISf( PARAMETER HEADERS FOR UP TO 5 TYPES OF ON-LINE DRIVES 

DISK PARAMETER HEADER FOR DISK 00 
5' SINGLE-SIDED, DOUBLE-DEHSITY1 40 TRACKS 

E237' E29B' 0000 DPBASEl OW TRANS010000H 
E23B' 0000 0000 ow OOOOH10000H 
E23F' FOC2' E2C4' ow DIRBF, DPBU(O 
E243' F29b' F142' ow CHKOOrALLOO 
E247' E31F' E30F' ow DISKOrTABO 

DISK PARAMETER HEADER FOR DISK 01 
5' DOUBLE-SIDED, DOUBLE DENSITYr 80 TRACKS 

E24B' E29B' 0000 ow TRANSOrOOOOH 
I"". E24F' 0000 0000 ow OOOOH10000H 

E253' FOC2' E203' ow OIRBF1DPBLKl 
E257' F2A6' F14E' ow CHK011ALL01 
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E25B' E32A' E30F' ow OISK1'TABO 

11'*' .. 

DISK PARAMETER HEADER FOR DISK 02 
5' OOUBLE-SIDEDr DOUBLE OENSITYr 80 TRACKS 

E25F' E29B' 0000 ow TRANS010000H 
EZ63' 0000 0000 ow OOOOH10000H 
E267' FOC2' E2E2' ow DIRBF1DPBLK2 
E26B' F2E6' F17F' ow CHK02rALL02 
E26F' E335' E30F' OM DISK2rTABO 

DISK PARAMETER HEADER FOR DISK 03 
5 MB WINCHESTER HARO DISK 

E273' 0000 0000 ow OOOOHrOOOOH 
E27i' 0000 0000 ow OOOOH10000H 
E27B' FOCZ' E2Fl' ow DIRBF1DPBLK3 
E27F' 0000 F1BO' ow OOOOHrALL03 
E283' E3'10' E317' ow DISK31TAB3 

DISK PARAMETER HEADER FOR DISK 01 
10 MB WINCHESTER HARD DISK 

r*"', 

E287' 0000 0000 ow OOOOH10000H 
E2BB' 0000 0000 ow OOOOH10000H 
E2BF' FOC2' E3-00' ow DIRBF1DPBLK1 
E293' 0000 F1FD' ow OOOOH1ALLO'I 
E297' E3'1B' E317' ow DISK11TAB3 

SECTOR TRANSLATION TABLE FOR 5' DOUBLE DENSITY 

E29B' 28 TRANSOt DB 10 i LAST SECTOR ON DISK 
E29C' 01 02 03 O'I DB 1'21311 i SKEW FACTOR = 2 
E2AO' 09 OA OB OC OB 9110111'12 
E2A1' 11 12 13 11 DB 17118119120 
E2AB' 19 1A 1B 1C OB 25126127128 
EZAC' 21 22 23 2'1 OB 3313'1135136 
EZBO' 05 06 07 OB OB 5161718 
E2B1' OD OE OF 10 OB 13111115116 
EZBB' 15 16 17 18 OB 21122123121 
E2BC' 10 1E 1F 20 DB 29130131'32 
EZCO' 25 26 27 28 OB 37138139110 

DISK PARAMETER BLOCK FOR 5' SINGLE-SIDED DOUBLE DENSITY 
I"',, 512 BYTES/SECTORr 10 SECTORS/TRACKr '10 TRACKS 

2 SYSTEM TRACKS 
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E2C4' 0028 DP8LKOI DW 40 ; SECTORS PER TRACK <SPT> 
E2C6' 04 DB 1 i BLOCK SHIFT FACTOR <BSH> , BLS = 2018 
E2C7' OF DB 15 i BLOCK MASK CBLM> 
E2C8' 01 DB 1 i EXTENT HASK <EXM> 
E2C9' 005E DH 94 ; DISK SIZE-1 <DSM) 
E2CB' 003F DH 63 i DIRECTORY MAX <DRM> 
E2CD' BO DB 128 ; ALLOC 0 <ALO> 
E2CE' 00 DB 0 i ALLOC 1 CAL1> 
E2CF' 0010 ow 16 i CHECK SIZE CCKS) 
E2D1' 0002 ow 2 i RESERVED TRACKS <OFF> 

DISK PARAMETER BLOCK FOR 51 DOUBLE-SIDED DOUBLE DENSITY 
512 BYTES/SECTOR, 10 SECTORS/TRACK, 80 TRACKS/SIDE 
2 SYSTEM TRACKS 

E203' 0028 DPBLK1l OW '10 
E2D5' O'i DB 1 i BLS = 2048 
E2D6' OF DB 15 
E2D7' 00 DB 0 
E208' 018A DH 394 
E2DA' OO?F ow 127 
E2DC' co DB 192 
E2DD' 00 DB 0 
E2DE' 0040 DH 64 

~. E2EO' 0002 ow 2 

DISK PARAMETER BLOCK FOR 51 DOUBLE-SIDED DOUBLE DENSITY 
512 BTYES/SECTORr 10 SECTORS/TRACK, 80 TRACKS/SIDE 
3 SYSTEM TRACKS 

E2E2' 0028 DPBLK21 DW 10 
E2E4' 04 DB 4 i BLS = 2048 
E2E5' OF DB 15 
E2E6' 00 DB 0 
E2E7' 0187 DH 391 
E2E9' OOFF ow 255 
E2EB' FO DB 210 
E2EC' 00 DB 0 
E2ED' 0010 ow 61 
EZEF' 0003 DH 3 

DISK PARAMETER BLOCK FOR 5 MB WINCHESTER HARD DISK 
512 BYTES/SECTORr 16 SECTORS/TRACKr 154 TRACKSr 1 HEADS 

E2F1 I 0010 DPBU{3: OW 61 
E2F3' 06 DB 6 i BLS = 8192 

~ E2F1' 3F DB 63 
E2F5' 03 DB 3 
E2F6' 0265 DI! 613 
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E2F8' 03FF ow 1023 
E2FA' FO DB 240 

~ E2FB' 00 DB 0 
EZFC' 0000 ow 0 
E2FE' 0002 DW 2 

DISK PARAMETER BLOCK FOR 5 MB WINCHESTER HARD DISK 
512 BYTES/SECTOR, 16 SECTORS/TRACKr 15'1 TRACKSr 4 HEADS 

E300' 0040 DPBLK4l OW 6~ 

E302' 06 DB 6 ; BLS = 8192 
E303' 3F DB 63 
E304' 03 DB 3 
E305' 04C2 ow 1218 
E307' 07FF DW 2047 
E309' FF DB 255 
E30A' 00 DB 0 
E30B' 0000 ow 0 
E30[)' 0002 DW "I ,_ 

FLOPPY DOUBLE DENSITY TABLE 

E30F' 0200 TABO: DW 512 ; HOST BUFFER SIZE 

~ 
E311' 0800 ow 2048 i HOST ALLOCATION BLOCK SIZE 
E313' 04 DB 4 ; CP /M SECTOR PER HOST BUFFER ( HSTBU{ ) 
E31'1' 28 DB '10 ; LOGICAL SECTOR PER TRACK 
E315' 03 DB 3 i SECTOR MASK ( HSTBLK - 1 ) 
E316' 02 DB "I t LOG2 ( HSTBU{ > '-

HARD DISK TABLE 

E317' 0200 TAB3l ow 512 
E319' 2000 ow 8192 
E31B' 04 DB 'I 
E31C' 40 DB 64 
E31D' 03 DB 3 
E31E' 02 DB "I 

'-

CURRENT VALUES FOR THE 5 DISKS 

E31F' 02 DISKO: DB 00000010B ; FLOPPY DISK SELECT BYTE 
i BIT 2 = SIDE 
; BIT 1 = SELECT FLOPPY DRIVE B 
i BIT 0 = SELECT FLOPPY DRIVE A 

E320' 0200 ow 512 i SECTOR SIZE 
~ E322' 03 DB 3 ; STEPPING RATE 

E323' 01 DB 1 i SIDES 
E324' 02 DB FOISK1 ; DISK TYPE 
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E'"',,c-' .:l.1...J 0000 DW 0 ; LAST TRACK ACCESSED 
E""l7' OA DB 10 i PHYSICAL SECTORS/TRACK ,,,_, 

~ E328' 0028 ow 40 ; CYLINDEr:S 

E32A' 02 Disn: DB 000000108 
E32B' 0200 DW 512 
[321)' 00 DB 0 
E32E' 02 DB 'i ... 
E32F' 04 DB FDISK2 
E330' 0000 ow 0 
E332' OA . DB 10 
E333' 0050 ow 80 

E335' 01 DISfm DB OOOOOOOH: 
E336i 0200 ow 512 
E338' 00 DB 0 
E339' 02 DB 2 
E33A' 08 DB FDISf(3 
E33B' 0000 ow 0 
E33D' OA DB 10 
E33E' 0050 ow 80 

E340' 20 DISf\3! DB 00100000B i HARD DISK SELECT BYTE 
; BIT 7 = 0 
; BIT 615 = SECTOR SIZE 
; BIT 4 - 3 = DRIVE 
i BIT 2 - 0 = HEAD 

.~·. E341' 0200 ow 512 
E343' 06 DB 06H ; 3 MS 
E344' 04 DB 4 
E345' 03 DB HDISfa 
E3'16' 0000 ow 0 
E348' 10 DB 16 
E349' 009A DW 154 

E34B' 20 DISK'!: DB 001000008 ; HARD DISK SELECT BYTE 
i BIT 7 = 0 
i BIT 615 = SECTOR SIZE 
i BIT 'I - 3 = DRIVE 
; BIT 2 - 0 = HEAD 

E34C' 0200 DW 512 
E34E' 06 DB 06H ; 3 MS 
E34F' 04 DB 4 
E350' · 05 DB HDISf(2 
E351' 0000 ow 0 
E353' 10 DB 16 
E354' 0131 ow 305 

END OF FIXED TABLES 

E356' 30 30 6B 20 DB 'OOk I 

~. E35A' 43 50 ZF 'ID SIGNON: DB 'CP/M vers 2.2 <STM REL+ 1+01)'1EOL 
E35E' 20 76 65 72 
E362' 73 20 32 2E 



~ 

!""', 
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E366' 32 20 28 53 
E36A' 5'1 'ID 20 52 
E36E' '15 'IC ZE 20 
E372' 31 2E 30 31 
E376' 29 00 

E378' 3E 20 
E37A' D3 lC 
E37C' 21 0080 
E37F' ?D 
E380' 03 04 
E382' ?C 
E383' 03 05 
E385' 21 07FF 
E388' 7D 
E389' 03 06 
E38B' 7C 
E38C' 03 07 
E38E' 3E BB 
E390' CD EBZD' 
E393' 21 0080 
E396' 22 FFD7 
E399' 70 
E39A' 03 O'I 
E39C' 03 02 
E39E' 7C 
E39F' 03 05 
E3A1 I 03 03 

E3A3' AF 
E3A'I' 32 0003 
E3A7' 32 000'! 
E3AA' 32 FFDF 
E3AD' 32 FFO'I 
E3BO' 32 FFOS 
E3B3' 32 FF06 
E3B6' 32 FF09 
E3B9' 32 FFOA 
E3BC' 21 E233' 
E3BF' 22 FFE3 
E3C2' 21 E237' 
E3C5' 22 FFES 

E3CB' 21 E35A' 

BOOT! 

PAGE 1-10 

INDIVIDUAL SUBROUTINES TO PERFORM EACH FUNCTION 

COLD BOOT 

PARAMETER INITIALIZATION 

LD A1BLANK ; CLEAR SCREEN 
OUT (VTCDATl rA 
LD HLrSTADF: 
LD Ail 
OUT \VTCCU1l rA 
LD ArH 
OUT (VTCCU2lrA 
LO HlrENDADR 
LO Arl 
OUT (VTCPT1) rA 
LD ArH 
OUT (VTCPT2l rA 
LD ArWRCP 
CALL WAIT 
LD HLrSTADR 
LD (SCSTARTl rHL i SAVE SCREEN START ADDRESS 
LO ArL 
OUT (VTCCU1l rA 
OUT <VTCSCU rA 
LO ArH 
OUT (VTCCU2lrA 
OUT (VTCSC2irA 

XOR A 
LO (IOBYTEi rA ; CLEAR THE IOBYTE 
LO <COISKl rA i SELECT DISK ZERO 
LO <SWITCH) rA i CLEAR SWITCHES 
LD <COLNOlrA ; SET TO COLUMN 0 
LO <COLN0+1l1A 
LO (L!NENOl rA i SET TO LINE 0 
LD (QffSETl rA ; SET SCREEN OFFSET TO 0 
LD (OFFSET+ 1 h A 
LD HLrOSKHAP i GET UP DISK TRANLATION TABLE ADDRESS 
LO (011Af'Tf'lrHL i SAVE VAUE 
LD HLrOPBASE ; POINT TO DISK PARM BASE 
LO <DPBTPlrHL i SAVE VALUE 

LO HLrSIGNON ; PRINT SIGN ON MESSAGE 
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E.IJ06' 32 FOAO' LO <DSKCi'iD) rA i SAVE COHHAND 

~ 
E.1!09' CD E.IJ8B' CALL ROSE CS i READ SECTORS 
E.IJOC' 38 3B JR CrWBERR i READ ERRORr RETRY 

E.IJOE' 3A FOBZ' LO Ai<SIDESl ; GET NUMBER OF SIDES 
E .IJ11 ' FE 01 CP 1 i CHECK IF SINGLE-SIDED 
E.IJ13' 20 OE JR NZrHIOSID ; NOr DOUBLE-SIDED 

E'\15' 3A FOBl I LO Ar (STEPS) i GET STEPPING RATE OF BOOT DISK 
E'l18' F6 5C OR STEPFD ; PUT INTO STEP IN COMMAND 
E.IJ1A' CD FFF9 CALL FDHCHD ; STEP IN 
E.IJ1D' E6 90 ANO SK ERR ; CHECK IF ERROR 
E.IJ1F' 20 28 JR NZrWBERR ; ERRORr RETRY 
E.IJZ1 I 18 10 JR RDTRK1 i READ TRACK 1 

E.IJZ3' 3A FOAE' HIOSID: LO Ar (SELBYT> i GET SELECT BYTE 
E.1!26' CB 07 SET SELSIDrA i SELECT SIDE 1 
E.IJZS' CD EOD6' CALL DS•(SEL 
E.IJZB' 3A FOAD' LO Ar <DSKCMO> i MODIFY READ COHHANO 
E.IJZE' CB OF SET SIDErA 
E'\30' 32 FOAO' LO <DSKCMDl rA 

E'l33' OE 01 RDTRKt: LO CrTRKlST i READ TRAC.{ 1 
E.IJ35' 1E 02 LO ErTRK1EN 
E.IJ37' CO E.IJ8B' CALL RDSECS i READ SECTORS 
E'13A' 38 OD JR CrWBERR i READ ERRORr RETRY 
E.IJ3C' AF XOR A 

!""- E'l3D' 32 CC07 LO (CCP+7) rA i CLEAR AUTO EXECUTION 

E.IJ'IO' ZA FOBC' LO HLr<LSTADR> ; GET LAST TRACK ADDRESS 
E.IJ'\3' 36 01 LO <HUrl i UPDATE LAST TRACK 
E'l.IJ5' Z" .:; INC HL 
E.IJ16' 77 LO <HUrA 
E.IJ'\7' 18 OB JR GOCPH 

EH9' 15 WBERRt DEC D i WARM BOOT ERROR 
E.IJ.IJA' 20 A9 JR NZrWBOOT1 

EHC' 21 EFE3' LO HLrERtlSGS 
EHF I CO E301' CALL PMSG 
El\52' F3 DI 
E.1!53' 76 HALT i HALT 

SET UP VECTORS 
A = 0 

E.IJ5'1' 21 F090' GOCPH: LO HLrWRTYPE ; INITIALIZE DATA AREA 
E157' 06 11 LO Br17 
El\59' 77 LOOPOt LO rnUrA 
E15A' 23 INC HL 
E.IJ5B' 10 FC DJNZ LOO PO 

E.IJ5D' 01 FFFF LO BCrTitlING 
El\60' ED .IJ3 F576' LO (T!HER>rBC i INITIALIZE LIST DEVICE TIMER 
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E'f6'f' 3E C3 LD A,JMPCOD i GET JUMP INSTRUCTION 
E'f66' 32 0000 LD <HARttsn,A i SAVE IN HARH START VECTOR 
E'f69' 21 E203' LD HL,HBOOTE i POINT TO WARM BOOT ENTRY POINT 
E46C' 22 0001 LD CREBOOT>,HL 
E'f6F' 32 0005 LD CSYSCAU ,A i SET UP SYSTEK CALL VECTOR 
E'f72' 21 0406 LO HL,BDOS i POINT TO BOOS ENTRY POINT 
E'f75' 22 0006 LO <BDOSAO),HL 
E'f78' 21 OEZD' LO HL,SHLEAD-BIOS 
E'f7B' 22 FAFE LO <OFAFEH> ,HL 
£47E' 01 0080 LO BCr80H ; DEFAULT OMA ADDRESS IS BOH 
E481' CD EC99' CALL SETO HA 
E'fB'f' 3A 000'! LO ArCCOISIO i GET CURRENT DISK NUMBER 
E'f87' 'IF LO C1A i SEND TO THE CCP 
E488' C3 CCOO JP CCP i GO TO CP/H FOR FURTHER PROCESSING 

MULTIPLY SECTOR FLOPPY READ 

INl C = STARTING SECTOR NUKBER 
E = ENDING SECTOR NUMBER 
HL = STARTING OKA ADDRESS 

our: A = TYPE II STATUS 
CARRY ON = ERROR RETURN 

CHANGED: A1B1C1H1L 

E'f8B' 06 OA RDSECS: LO B1RETRY i GET RETRY COUNT 
I""'. E48D' £5 RDSTRY: PUSH HL ; SAVE CURRENT OMA 

E'fBE' 79 LD A1C i SET SECTOR REGISTER 
E'f8F' 03 12 OUT <FDSEC> ,A 
E'f91 I 3A FOAD' LO A1<DSKCHDl i GET READ COMMAND 
£49'1' CO FFF3 CALL FDRH i READ A SECTOR 
E'f97' B7 OR A 
E198' 28 06 JR z,NXTSEC i NO ERROR1 READ NEXT SECTOR 
E'f9A' El POP HL i ERROR1 RESTORE OLD OMA 
£498' 10 FO OJNZ ROS TRY ; RETRY 
E190' 37 SCF i SET CARRY FLAG 
E49E' 18 07 JR RDSRET i RETURN 

E4AO' Fl NXTSECt POP AF i SYNCHRONIZE PUSH POP 
E1A1' oc INC c i INCREMENT TO SECTOR 
E'IA2' 78 LD ArE i CHECK IF WITHIN LIMIT 
E1A3' 89 CP c 
E'IA'f' 30 E5 JR NCrRDSECS i YES1 READ NEXT SECTOR 
E'IA6' 3F CCF ; CLEAR CARRY FLAG 

E'IA7' C9 RDSRET: RET 

GET CONSOLE STATUS 
A = OFFH1 CHARACTER READY 

= OOOH1 CHARACTER NOT READY 
,,,,.,,.., 

E'fAB' CONST: 
EiA8' 3A FFDF LD A,(SHITCH> 
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E'IAB' CB 'IF BIT TV,A i CHECK IF TV IS ON 

~ 
E'IAO' 28 OD JR ZrCONST3 i IGNORE IF NOT 
E'IAF' 3A F038' LO A,<COUNTERl 
E'l82' 87 OR A 
E'!B3' 28 07 JR Z1CONST3 
E'IB5' 30 DEC A 
E'!86' 32 F038' LO <COUNTERlrA 
E'!B9' CC E570' CALL ZrSCNUPD 
E'IBC' CONST3: 
E'!BC' 3A F035' LO A1 (f(EYSW) 
E'!BF' 06 FF SUB ON 
E'!Cl' CB RET z 

E'lC2' 3A F032' LD Ai \CHRCNTI 
E4C5' 87 OF: A 
E'IC6' 3£ l=F LO A10FFH 
E'!CB· co RET NZ 

E'!C9' CD FFE7 CALL CONST A 
E'!CC' 30 OB JR NC,CONSTl i NO INPUT 

E'!CE' CB 7F BIT ?,A ; CHECK FOR FUNCTION KEYS 
E'!DO' 28 09 JR ZrCONST2 i NOT FUNCTION KEY 

E'!DZ' CD E50A' CALL INFUNC i PROCESS FUNCTION KEY 
E'!D5' 30 01 JR NC1CONST ; FUNCTON KEY TRAPPED 
E'!D7' 38 02 JR C1CONST2 

~ 
E'!D9' AF CONSTll XOR A i NO CHARACTER 
E'IDA' C9 RET 

E'!DB' 32 F578' CONSTZ: LO (CHR8UF>rA i SAVE CHARACTER 
E'!DE' 3E 01 LO Ari i TURN ON CHARACTER SWITCH 
E'IEO' 32 F032' LO <CHRCNT> rA 
E'IE3' C9 RET 

GET CONSOLE CHARACTER 
A = CHARACTER 

E'IE'I' CD E'IAB' CONIN: CALL CONST i CHECK FOR CHARACTER 
E'IE7' B7 OR A 
E'IEB' za FA JR ZrCONIN 

E'IEA' 2A F036' CONINZl LD HLr<BUFADR> 
E'IED' 7E LO Ar<HU 
E'IEE' F5 PUSH AF 
EiEF' 23 INC HL 
E'IFO' 22 F036' LD (BUFAOR> rHL 
EiF3' 3A F032' LO Ar(CHRCNT> 
E'IF6' 30 DEC A 

~ EiF7' 32 F032' LO (CHRCNT>,A 
E'IFA' Bl OR A 
E'IFB' 20 OB JR NZ1LOOP22 
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I~ 
EiFD' 21 F578 1 LD HLrCHRBUF 
ESOO' 22 F036' LD <BUFADR>rHL 
E503' 3E OA LD ArTVCNT 
E505' 32 F038' LD <COUNTER>rA 
E508' F1 LOOPZ21 POP AF 
E509' C9 RET i RETURN 

PROCESS FUNCTION KEYS 
A = CHARACTER 

ESOA' F5 INFUNCl PUSH AF 
ESOB' 3A FFDF LD Ar.( SWITCH> i CHECK IF TV SWITCH ON 
E50E' CB 1F BIT TVrA 
E510' 28 ZA JR ZrINRET1 i N01 RETURN 
ES12' F1 POP AF 
E513' CB BF RES 7rA i CLEAR HIGH BIT 

E515' FE 3B IN06l CP COLFW ; CHECK IF COLUMN SCROLL FORWARD 
E517' 20 05 JR NZrIN07 

E519' CD ESU I CALL COL FOR i COLUMN SCROLL FORWARD 
E51C' 18 1C JR INRET i RETURN 

E51E' FE 37 IN07: CP COLBW i CHECK IF COLUMN SCROLL BACKWARD 
E520' 20 05 JR NZrIN08 

E522' CD E556' CALL COLBCK i COLUMN SCROLL BACKWARD 
ES25' 18 13 JR INRET ; RETURN 

E527' FE 39 !NOB! CP LEFT i CHECK IF SCROLL LEFT HARGIN 
E529' zo 06 JR NZrIN09 

ESZB' AF XOR A 
ESZC' 32 FFD9 LD <OFFSEThA i SET SCREEN OFFSET TO BEGINNING 

E52F' 1B 09 JR INRET i RETURN 

E531' FE 30 IN09l CP RIGHT i CHECK IF SCROLL RIGHT MARGIN 
E533' 20 OB JR NZrINRET2 

E535' 3E ZB LD ArMAXOFF 
E537' 32 FFD9 LD <OFFSET>rA i SET SCREEN OFFSET TO END 

E53A' AF INRET: XOR A 
E53B' C9 RET i RETURN 
E53C' F1 INRETU POP AF 
ES3D' CB FF INRET2l SET 7rA 
E53F' 37 SCF 
E510' C9 RET 

/""*'\, 

i TV SCREEN COLUMN SCROLL FORWARD 
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E541' 3A FFD9 COLFOR: LO A1 (QFFSETl i GET SCREEN OFFSET 
r'\ E544' FE 28 CP MAX OFF ; CHECf( IF AT END 

E546' 28 OA JR Z1COLFRT ! YES, RETURN 

E5'18' E6 FS AND OFBH i CALCULATE NEXT POSITION 
E54A' C6 08 ADD A18 

E54C' FE 28 Cf' MAX OFF i CHECf( IF OVER LitlIT 
E5'1E' 38 02 JR C1COLFRT i NO 

E550' 3E 28 LO A1MAXOFF i YES, SET TO MAXIMUM 

E552' 32 FFD9 COLFRT: LO WFFSETliA i UPDATE OFFSET 
E555' C9 RET 

i TV SCREEN COLUMN SCROLL BACKWARD 

E556' 3A FFD9 COLBCK: LO A1 (QffSETl i GET SCREEN OFFSET 
E559' B7 OR A i CHECf( IF AT BEGINNING 
E55A' 28 13 JR Z,COLBRT ; YES, RETURN 

E55C' E6 07 AND 07H ; CALCULATE NEXT POSITION 
E55E' 20 07 JR NZ1COLBK1 
E560' 3A FFD9 LO AdOFFSETl 

~ E563' 06 OB SUB 8 
E565' 18 05 JR COLBK2 

E567' 3A FFD9 COLBK1l LO A1\0FFSETl 
E56A' E6 F8 AND OFBH 
E56C' 32 FFD9 COLBK2l LO WFFSETl 1A i UPDATE OFFSET 

E56F' C9 COLBRT: RET 

i UPDATE TV SCREEN 

E570' cs SCNUPD: PUSH BC 
E571' 3A FFD'I LO A1 (COLNO) i GET COLUMN NUMBER 
E574' 47 LO B1A 
E575' 3A FFD9 LO fu <OFFSET) i GET CURRENT OFFSET 
E578' OE 05 LO Ci MARGIN ; CALCULATE LEFT LIMIT 
E57A' 81 ADD A1C 
E57B' BB CP B i CHECK IF LESS THAN LEFT LIMIT 
E57C' 38 07 JR CiSCNUP1 i CHECK IF LESS THAN RIGHT LIMIT 

E57E' 78 LO A1B 
E57F' 91 SUB c i CALCULATE OFFSET 
E580' 30 16 JR NC1SCNUP2 i NOT IN LEFTMOST HARGIN1 RETURN 

E582' AF XOR A i CLEAR OFFSET 
E583' 18 13 JR SCNUP2 i RETURN 
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E5B5' C6 10 SCNUPt: ADD A,WIDTH ; CALCULATE RIGHT LIMIT 
E5B7' BS CP B 
E5B8' 30 11 JR NC1SCNRET ; NO CHANGE TO LIMITS 

E5BA' 'IF LD C1A 
E58B' 78 Lli A1B 
E5BC' 91 SUB c 
E581i' 'IF LD Cr A 
E58E' 3A FFD9 LD A1 <OFFSETl 
E591' 81 ADD ArC 
E592' FE 28 CP MAX OFF ; CHECK IF GREATER THAN MAXIMUM 
E59'1' 38 02 JR CrSCNUP2 ; NO 
E596' 3E 28 LD A1MAXOFF i YESr SET TO MAXIMUM 

E598' 32 FFD9 SCNUPZ: LO (QFFSET>1A 

E59B' C1 SCNRET: POP BC 
E59C' C9 RET 

PUT CONSOLE CHARACTER 
C = CHARACTER 

E59D' F5 CONOUT: PUSH AF 
E59E' C5 PUSH BC 
E59F' 05 PUSH DE 
E5AO' E5 PUSH HL 
E5A1 I 3E OA LD A1TVCNT 
E5A3' 32 F038' LD CCOUNTER>rA 
E5A6' 79 LD ArC ; STRIP FIRST BIT 
E5A7' E6 7F AND 7FH 
E5A9' 'IF LD C1A 
E5AA' 3A F033' LO A1<GRPHSW> i CHECK IF GRAPHIC CHARACTER 
E5AD' FE FF CP ON 
E5AF' 20 OA JR NZ,CON1 ; NO 

E5B1' 3E 00 LD A10FF ; TURN OFF SWITCH 
E5B3' 32 F033' LO <GRPHSIOrA 

E5B6' CD E63'1' CALL CHAROUT ; SEND CHARACTER 
E5B9' 18 62 JR CONEND 

E5BB' 3A F030' CONt: LD A,CCURCNT> 
E5BE' B7 OR A 
E5BF' 20 12 JR NZrCON1C 

E5C1 I 3A F02A' LD ArCLDFLG> 
E5C'I' FE FF CP ON 
E5C6' 20 19 JR NZrCON2 

E5CB' 3E 3D LD Ar'=' 
~\ 

E5CA' B9 CP c 
E5CB' 20 1'1 JR NZrCONZ 

E5CD' CD E8CB' CALL DIRADR 



MACR0-80 3.'t'I 09-Dec-81 PAGE 1-18 

ESOO' C3 E61D' JP CONE ND 

~. E503' FE 01 CON1C: CP 1 i CHECK IF COLUMN ADDRESS 
E505' 20 05 JR NZ,CON1A i NO 

E5D7' CD E8CE' CALL DIADR1 ; PROCESS COLUMN ADDRESS 
E5DA' 18 it JR CONEND 

E5DC' CO E8FD' CONtA: CALL DIADR2 i PROCESS ROW NUMBER 
E5DF' 18 3C JR CONEND 

E5E1' 79 CONZ: LD ArC 
E5E2' FE 20 CP BLANK i CHECK IF DISPLAYABLE 
E5E'I' 38 OE JR CrCON'I i NO 

E5E6' FE 7E CP TILDA i CHECK IF TILDA 
E5E8' 20 OS JR NZrCON3A i NOr SEND CHARACTER 

E5EA' CD E83Q' CON31 CALL TLDA i PROCESS TILDA 
E5ED' 18 ZE JR CONENO 

E5EF' CD E634' CON3AI CALL CHARO UT i SEND CHARACTER 
ESFZ' 18 24 JR CONS 

E5F'I' 21 F079' CON'!: LO HLrLEADTB i GET LEAD-IN TABLE ADDRESS 
E5F7' 06 00 LD Bro i INDEX INTO TABLE 
E5F9' 09 ADD HLrBC 

~. ESFA' 7E LO Ar <HU i GET LEAD-IN INDICATOR 
ESFB' '57 LD Or A 
E5FC' 3A F029' LO Ar<LEADFLG> i GET LEAD-IN FLAG 
ESFF' BA CP D i CHECK IF SAME 
E600' 20 OB JR NZrCON6 i NO, PROCESS CHARACTER 

E602' 21 F039' LO HLrCHRTAB i GET ROUTINE TABLE ADDRESS 
E60S' CB 21 SLA c i MULITPLY BY 2 
E607' 09 ADD HLrBC i INDEX INTO TABLE 
E608' CD E62D' CALL JUHP i PROCESS CHARACTER 
E60B' 18 OB JR CONS 

E60D' FE FF CON61 CP ON i CHECK IF LEAD-IN ON 
E60F' 20 oc JR NZrCONEND 

E611' 3E 00 LO Ar OFF i CLEAR LEAD-IN SWITCH 
E613' 32 F029' LO <LEADFLG>rA 
E616' 18 DC JR CON'! 

E618' 3E 00 CONS: LD Ar OFF i CLEAR SWITCHES 
E61A' 32 F029' LD (LEADFLG>rA 

E61D' 3A F031' CONENDI LD Ar!CURSW> i GET CURSOR SWITCH 
E620' FE FF CP ON ; CHECK IF ON 
E622' 20 O'I JR NZrCONRT i NO 

~ E62'1' 3E 31 LD ArONCUR i TURN ON CURSOR 
E626' D3 01 OUT (VTCCHD>rA 
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E62B' El CONRT: POP HL 

11", 
E629' 01 POP DE 
E62A' Cl POP BC 
E62B' Fl POP AF 
E62C' C9 RET 

E620' EB JUMP: EX DErHL 
E62E' 1A LO Ar<DE> 
E62F' 6F LO Lr A 
E630' 13 INC DE 
E631' 1A LO Ar<OEl 
E632' 67 LD Hr A 
E633' E9 JP (HU 

i CHARACTER OUTPUT TO SCREEN 

C = CHARACTER 

E63'1' CHAR OUT: 
E63'1' 3A F028' LO Ar<BKFRFLG) ; GET BACK/FOREGROUND FLAG 
E637' Bl OR c i SET CHARACTER TO GROUND TYPE 
E63B' 03 1C OUT (VTCDAT>rA i SEND CHARACTER 

E63A' 3A FFD'I LO Ar<COLNO> i CHECK IF END OF LINE 
E63D' 3C INC A 

~\ E63E' FE 50 CP MAX COL 
E6'10' 20 1C JR NZrCHROT ; NOr SEND CHARACTER 

E6'12' 3A F02B' LD Ar(SlfANU i CHECK IF LINE TRUNCATE 
E6'15' FE FF CP ON 
E6'17' 20 1F JR NZrCHROT1 i YES 

E6'19' AF XOR A i CHECK IF SCROLL 
E6'1A' 32 FFD'I LO (COLNOhA 
E6'10' 3A F027' LO A, <SCRLFLG l 
E650' FE 00 CP OFF 
E652' 28 1B JR ZrCHKLIN i NOr UPDATE LINE NUMBER 

E65'1' 3E AB LO ArWRINC i WRITE CHARACTER & INCREMENT CURSOR 
E656' CO EB2D' CALL WAIT 

E659' CD E730' CALL SCROLL i SRCOLL SCREEN 
E65C' 18 19 JR CHORET i RETURN 

E65E' 32 FFD'I CHROTI LO (COLNOlrA ; UPDATE COLUMN NUMBER 
E661' 3E AB LO ArWRINC i WRITE CHARACTER & INCREMENT CURSOR 
E663' CD EB2D' CALL WAIT 
E666' 18 OF JR CHORET i RETURN 

E668' 3E AA CHROTU LO ArWRCUR i WRITE CHARACTER AT CURSOR 
E66A' CD EB2D' CALL WAIT 

~. E66D' 18 OB JR CHORET i RETURN 

E66F' 3E AB CHKLIN: LD ArWRINC ; WRITE CHARACTER & INCREMENT CURSOR 
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E671' CD EB2D' CALL WAIT 
E671\' CD E7BE' CALL UPDLIN i UPDATE LINE NUMBER 

E67i' C9 CHORET: RET ; RETURN 

i LINE FEED 

E67B' 3A F027' LFEED: LD A1<SCRLFLG) i PROCESS SCROLLING 
E67B' FE 00 Cf' OFF 
E67D' 28 05 JR Z1LFEEDl 

E67F' CO E73D' CALL SCROLL 
E6B2' 1B 31 JR LFRET ; RETURN 

E6BI\' DB 01\ LFEEDU IN A1<VTCCUU ; GET CURSOR ADDRESS 
E686' .SF LO L1A 
E687' OB 05 IN A1<VTCCU2) 
E689' 67 LD H1A 
E6BA' E5 PUSH HL ; SAVE CURSOR 
E6BB' ED SB FFDI\ LD OE1 <COLNOl i CHECK IF AT LAST LINE 
E68F 1 AF XOR A 
E690' ED 52 SBC HL1DE 
E692' 11 001\F LO DE1MAXCOL-1 
E695' 19 ADO HL1DE 
E696' 11 07FF LO OE1ENOAOR 
E699' AF XOR A 
E69A' ED 52 SBC HL1DE 
E69C' El POP HL 
E690' 20 05 JR Z1LFEED2 ; YES 

E69F' 11 0050 LO DE1MAXCOL i CLACULATE NEXT LINE ADDRESS 
E6A2' 10 07 JR LFEED3 

E6AI\' 21 0000 LFEEOZ: LO HL1STADR i CALCULATE NEXT LINE ADDRESS 
E6A7' ED 5B FFDI\ LD DE1<COLNO) 
E6AB' 19 LFEED3: ADD HL1DE 
E6AC' 70 LO A1L ; UPDATE CURSOR 
E6AD' 03 01\ OUT <VTCCU1> rA 
E6AF' 7C LO A1H 
E6BO' 03 05 OUT <VTCCUZ> 1A 

E6B2' CD E7BE' CALL UPDLIN i UPDATE LINE NUMBER 

E6B5' C9 LFRETl RET ; RETURN 

i 
i CARRIAGE RETURN 

E6B6' DB 01\ CARRTN: IN AdVTCCUl> ; UPDATE CURSOR & COLUMN NUMBER 
E6BB' 6F LO L1A 
E6B9' DB 05 IN Ar<VTCCUZ> 
E6BB' 67 LO H1A 
E6BC' ED 58 FFDI\ LO DE1iCOLNO> 
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E6CO' AF XOR A 
E6Cl I 32 FFD'I LO <COLNO>rA :""' E6C'I' ED 52 SBC HLrDE 
E6C6' 70 LO ArL 
E6C7' 03 O'I OUT (VTCCUl> rA 
E6C9' 7C LO ArH 
E6CA' 03 05 OUT <VTCCU2>rA 

E6CC' 3A F02C' LO ArCSWALF> i CHECK IF AUTO LINEFEED 
E6CF' FE FF CP ON 
E601 I CC E678' CALL ZrLFEED 

E6D'I' C9 RET i RETURN 

; BACKSPACE 

E6D5' BKSPACE: 
E6D5' 3A FFD'I LD ArCCOLNO> ; CHECK IF AT BEGINNING OF LINE 
E608' B7 OR A 
EbD9' 20 11 JR NZrBSMOVL ; NOr MOVE LEFT 

E6DB' 3A FF06 LO Ar <LINENO> ; CHECK IF AT FIRST LINE 
E60E' B7 OR A 
E6DF' 28 29 JR ZrBSRET ; YESr RETURN 

E6E1' 30 DEC A ; UPDATE LINE NUMBER 
E6E2' 32 FFD6 LO <LINENO>rA 
E6E5' 3E 00 LO Ar OFF ; TURN OFF SCROLLING 
E6E7' 32 F027' LO <SCRLFLG>rA 
E6EA' 3E 50 LO ArMAXCOL 

E6EC' 30 BSMOVU DEC A 
E6ED' 32 FFD'I LD (COLNO>rA ; UPDATE COLUMN NUMBER 

E6FO' OB O'I IN Ar<VTCCU1> ; UPDATE CURSOR NUMBER 
E6F2' SF LD Er A 
E6F3' DB 05 IN Ar<VTCCU2> 
E6F5' 57 LD Dr A 
E6F6' 21 0080 LO HLrSTADR i CHECK IF AT START ADDRESS 
E6F9' AF XOR A 
E6FA' ED 52 SBC HLrDE 
E6FC' 20 05 JR NZrBSKOV1 ; NO 

E6FE' 11 07FF LO DErENDADR i SET CURSOR TO ENO ADDRESS 
E701' 18 01 JR BSOUT 

E703' 18 BSMOIJt: DEC DE i DECREMENT CURSOR 
E70'1' 7B Bsoun LO ArE 
E705' D3 O'I OUT CVTCCUl>rA 
E707' 7A LO ArO 

,,,...,,. E708' 03 05 OUT <VTCCU2>rA 

E70A' C9 BSRET: RET ; RETURN 
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~ 
E755' 3A F02B' LO A,<BKFRFLG> ; SEND OUT BLANK 
E758' F6 20 OR BLANK 
E75A' 03 1C OUT <VTCDAT>rA 

E75C' CD EBZB' CALL WAITZ ; CLEAR LINE 

E75F' E5 PUSH HL i UPDATE CURSOR 
E760' 2A FFD1 LO Hb<COLNO> 
E763' 19 ADD HbDE 
E761' 7D LO A,L 
E765' 03 01 OUT <VTCCU1>rA 
E767' 7C LD A,H 
E768' 03 05 OUT <VTCCU2>,A 

E76A' 01 POP DE 
E76B' AF XOR A ; CHECK IF SECOND LINE WRAP AROUND 
E76C' 21. 07FF LO HL,ENDAOR 
E76F' ED 52 SBC HLrOE 
E771' 20 05 JR NZrSCRLLl 

E773' 11 0080 LO OE,STAOR i YESr SET TO BEGINNING ADDRESS 
E776' 18 01 JR SCRLLZ 

E778' 13 SCRLL1: INC DE 
E779' CD EB38' SCRLL2t CALL WAIT1 ; WAIT FOR VBLANK 
E77C' 3A FFDF LO Ar<SWITCH> i CHECK IF TV SWITCH ON 

~. E77F' CB 1F BIT TVrA 
E781' 20 06 JR NZrSCRLL3 i YES 

E783' 7B LD ArE i SET SCREEN START ADDRESS 
E781' 03 02 OUT <VTCSC1> ,A 
E786' 7A LD A,D 
E787' 03 03 OUT <VTCSCZ>rA 

E789' ED 53 FFD7 SCRLL3: LO <SCSTART>rDE i SAVE SCREEN START ADDRESS 
E7BD' C9 RET i RETURN 

i UPDATE LINE NUMBER 

E78E' 3A FFD6 UPDLIN: LO Ar<LINENOl i UPDATE LINE NUMBER 
E791' 3C INC A 
E792' 32 FFD6 LO <LINENO> rA 
E795' FE 17 CP HAXLIN i CHECK IF AT LAST LINE 
E797' 20 05 JR NZrUPDLRT i NOr RETURN 

E799' 3E FF LO Ar ON i SET SCROLL FLAG ON 
E79B' 32 F027' LO <SCRLFLG>rA 

~ E79E' C9 UPDLRH RET 
' ' 

i TURN ON BELL 
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,,-....., 
E79F' 11 OOAO BELL: LO 0Er160 
E7A2' 3A FFEO LOOP16l LO Ar<MODREGl ; GET MODE REGISTER VALUE 
E7A5' CB FF SET BEEPrA 
E7A7' 03 10 OUT (VTCMOOlrA ; SET BEEP MODE 

E7A9' 06 4E LO Br7B 
E7AB' 10 FE LOOP13t OJNZ LOOP13 

E7AO' 3A FFEO LO A1CHODREGl 
E7BO' 03 10 OUT <VTCKOOlrA ; CLEAR BEEP MODE 
E7B2' 06 4E LO B17B 
E7B4' 10 FE LOOPHI OJNZ LOOPH ; DELAY 
E7B6' 1B DEC OE 
E7B7' 7B LO A1E 
E7BB' B2 OR D 
E7B9' 20 E7 JR NZ1LOOP16 
E7BB' C9 RET 

; LOCK KEYBOARD 

E7BC' 3E FF KLOCK: LO A10N 
E7BE' 32 F035' LO <KEYSWl rA 
E7C1 I C9 RET ,..,, 

r ' 

; UNLOCK KEYBOARD 

E7C2' 3E 00 KUNLKI LO Ar OFF 
E7C4' 32 F035' LO <KEYSWhA 
E7C7' AF XOR A 
E7CB' 32 F032' LO CCHRCNTlrA 

E7CB' CO E4AB' LOOP21: CALL CONST 
E7CE' B7 OR A 
E7CF' cs RET z 

E700' CO E4E4' CALL CO NIN 
E703' 1B F6 JR LOOP21 

; SEND CURSOR ADDRESS 

E705' 3E 03 SNDAORI LO Ar3 
E707' 32 F032' LO CCHRCNTlrA 

E7DA' 21 F57B' LO HL1CHRBUF 

~. 
E700' 3A FFD4 LO Ar<COLNOl 
E7EO' B7 OR A 
E7E1' 20 04 JR NZrSNOADl 
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E7E3' CB 77 BIT 6,A 

~ 
E7E5' CB 6F BIT s,A 

E7E7' 77 SNDAOl: LO (HL) ,A 
E7E8' 23 INC HL 
E7E9' 3A FFD6 LO 1h(LINENOl 
E7EC' B7 OR A 
E7ED' 20 02 JF: NZ,SNDA02 

E7EF' CE: 6F BIT 51A 
E7F1' 77 SNDAD2: LD (HU,A 
E7F2' 23 INC HL 
E7F3' 3E •)0 LO A,CR 
E7F5' 77 LD <HU ,A 
E7F6' C9 RET 

; TURN ON DISPLAY 

E7F7' 3E 29 ONO! LD ArONDIS 
E7F9' 03 01 OUT <VTCCMDl,A 
E7FB' C9 RET 

; TURN OFF DISPLAY 

E7FC' 3E 28 OFFD: LD A,OFFDIS 
E7FE' 03 01 OUT (VTCCMDl,A 
ESOO' CS' RET 

; TURN ON CURSOR 

EB01' 3E 31 ONCi LD A,ONCUR 
EB03' 03 01 OUT <VTCCliD),A 
EB05' 3E FF LD Ar ON 
EB07' 32 F031' LD (CURSMhA 
EBOA' C9 RET 

; TURN OFF CURSOR 

EBOB' 3E 30 OFFC: LO A,OFFCUR 
EBOD' 03 01 OUT (VTCCHD>,A 
EBOF' 3E 00 LD Ar OFF 
EB11 I 32 F031' LD <CURSM),A 
EB14' C9 RET 

; GRAPHIC CHARACTER 
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EB15' 3E FF GRAPH: LO A10N 

~ 
EB17' 32 F033' LD <GRPHSWl1A 
EBlA' C9 RET 

; SET FOREGROUND MODE 

EBH: I 3E 80 SETFR! LD A1FORGND 
EB1D' 32 F028' LD ( E:KFRFLG), A 
EB20' C9 RET 

; SET BACKGROUND HOOE 

E821 1 AF SETBfU XOR A 
H 

E822' 32 F02B' LO rn•(FRFL G l , A 
EB25' C9 RET 

; ESCAPE 

EB26' 3A FOZD' ESCAPE! LO A, \SWLEAD} ; CHErn IF LEAD-IN CHARACTER 
E829' FE FF CP ON 
EB2B' co F:ET NZ i IGNORE 

,-,..,. 
EBZC' 32 FOZA' LO \LDFLGl 1A ; SET LEAD-IN FLAG 
EB2F' C9 RET 

i TILDA 

E830' 3A FOZD' TLDA! LD A1(SWLEAD) ; CHEC•( IF LEAD-IN CHARACTER 
EB33' FE FF CP ON 
EB35' 28 06 JR Z1TLDA1 i DISPLAY CHARACTER 

EB37' 3E FF LO A10N ; SET LEAD-IN FLAG 
EB39' 32 F029' LO <LEAOFLG)1A 
EB3C' C9 RET 

EB3D' CD E634' TLDA1: CALL CHAROUT i SEND CHARACTER 
EB'IO' C9 RET 

i CURSOR UP 

EB41' 3A FFD6 CURUP: LD Ai(LINENOl ; CHECK IF AT FIRST LINE 
EM'!' B7 OR A 

~' 
EB45' 28 3C JR Z1CUPRET i YES, RETURN 

EB47' · 3D DEC A i UPDATE LINE NUMBER 
EB'IB' 32 FF06 LD <LINENOl1A 
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E34B' 3E 00 LO A,OFF i TURN OFF SCROLLING 
~ E8'tD' 32 F027' LO (SCRLFLG>1A 

E850' DB 04 IN A, (VTCCU1> i GET CURSOR ADDRESS 
E852' 6F LD L1A 
E853' DB 05 IN A,(VTCCU2l 
E855' 67 LD H1A 

E856' E5 PUSH HL ; CHECK IF LINE AT START ADDRESS 
E857' ED 5B FFD4 LD DE1(COLNOl 
EB5B' AF XOR A 
E85C' ED 52 SBC HL1DE 
E85E' 11 0080 LO DE1STADR 
E861' AF XOR A 
E862' ED 52 SBC HL10E 
E864' El POP HL 
E865' 28 08 JR Z1CURUP1 i YES 

E867' AF XOR A ; N01 CALCULATE PREVIOUS LINE ADDRESS 
E868' 11 0050 LO DE1MAXCOL 
E86B' ED 52 SBC HL1DE 
E86D' 18 OE JR CURUP2 

E86F' 21 07FF CURUPll LD HL1ENDADR ; GET END ADDRESS 
E872' 11 004F LO DEiMAXCOL-1 i CALCULATE FIRST ADDRESS OF LINE 
E875' AF XOR A 
E876' ED 52 SBC HL1DE 

""""' E878' ED 5B FFM LD DE1(COLNOl i CALCULATE CURSOR ADDRESS 
E87C' 19 ADO HL1DE 

E87D' 70 CURUP21 LD A1L 
E87E' D3 04 OUT CVTCCUU 1A 
E880' 7C LD A1H 
E881' D3 05 OUT CVTCCU2)1A 

E883' C9 CUPRET: RET 

i CURSOR DOWN 

E884' 3A FFD6 CUROMNI LO Ai (LINENO> i CHECK IF AT LAST LINE 
E887' FE 17 CP HAXLIN 
E889' 28 26 JR Z1CDWNRT i YES1 RETURN 

EBBB' 3C INC A 
E88C' 32 FFD6 LD (LINEN0)1A 
E88F' DB 04 IN AdVTCCUll 
E891' 6F LD L1A 
E892' DB 05 IN A1(VTCCU2) 
E894' 67 LD H1A i CHECK IF END ADDRESS LINE 
E895' 11 0050 LO DE1HAXCOL 

~ E898' 19 ADD HLrOE 
E899' EB EX OErHL 
E89A' 21 07FF LO HL1ENDADR 
E89D' AF XOR A 
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E89E' ED 52 SBC HlrDE 
ESAO' 30 09 JR NC1COWN1 i NO 

EBAZ' 21 0080 LD HL1STADR i CALCULATE NEXT LINE ADDRESS 
E8A5' ED 5B FFD1 LO DEdCOLNO> 
E8A9' 19 ADD HLrDE 
ESAA' EB EX DE1HL 

EBAB' 7B CDWNU LD A1E i SET CURSOR ADDRESS 
ESAC' D3 01 OUT CVTCCU1i rA 
ESAE' 7A LD ArD 
ESAF' D3 05 OUT CVTCCUZ>rA 
E8B1 I C9 CDWNRT: RET 

i CURSOR HOKE 

E8B2' ZA FFD7 CURHME: LD HLr CSCSTART> i GET SCREEN START ADDRESS 
E8B5' 7D LO ArL 
EBB6' 03 01 OUT CVTCCU1> rA i UPDATE CURSOR ADDRESS 
EBBS' 7C LD ArH 
EBB9' D3 05 OUT CVTCCU2) rA 
EBBB' AF XOR A i RESET LINE & COLUMN NUMBER 
EBBC' 3Z FFD6 LD CLINENO> rA 
EBBF' 32 FFD1 LD CCOLNO>rA 
EBC2' 3E 00 LD Ar OFF i TURN OFF SCROLLING 

.~ E8C1' 32 F027' LD CSCRLFLG>rA 

EBC7' C9 CURRET: RET 

i DIRECT ADDRESSING 

EBCB' 3E 01 DIRADR: LD A11 i SET COUNT FOR CUROSR ADDRESS 
EBCA' 32 F030' LO CCURCtm rA 
EBCD' C9 RET i RETURN 

EBCE' 3A F02A' DIADRt: LO ArCLDFLG> 
EBD1' FE FF CP ON 
EBD3' 20 13 JR NZ1DIADRA 

EBD5' 79 LO ArC 
EBD6' 06 20 SUB 20H 
EBDB' 32 FFD6 LO CLINENO) rA 
EBDB' FE 17 CP MAXLIN 
ESDD' 3E FF LO Ar ON 
E8DF' 28 oz JR ZrDIADRC 
E8E1' 3E 00 LD Ar OFF 
E8E3' 3Z F027' DIADRC: LO CSCRLFLG>rA 
E8E6' 18 OF JR DIADRD 

fl"., E8E8' 79 DIADRAI LD ArC 
E8E9' FE 5F CP 95 i TEST IF CONVERSION IS REQO - STRIP OFFSET 
EBEB' F1 E96B' CALL PrCONVRT i YES STRIP BITS 5-7 OFF TO REMOVE OFFSET 
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'~ 
ESEE' FE 50 CP HAXCOL i CHECK IF WITHIN LIHIT 
E8FO' 38 02 JR C10IAOR8 i YES 

E8F2' 3E 1F LO A1HAXCOL-l i NOr SET TO HAXIHUH 

E8F4' 32 F02F' DIADRSI LO (COLTP>iA i SAVE COLUHN NUHBER 
E8F7' 3E 02 DIADRDI LD A12 i INCREHENT COUNTER 
E8F9' 32 F030' LO (CURCNT>rA 
EBFC' C9 RET i RETURN 

ESFD' 3A F02A' DIADR21 LO A1 (LOFLG> 
E900' FE FF Cf' ON 
E902' 20 oc JR NZrDIADRB 

E904' 79 LD A1C 
E905' 06 20 SUB 20H 
E907' 32 FFD4 LD (COLN0>1A 
E90A' 3A FFD6 LO A1 <LINENO> 
E90D' 47 LD B1A 
E90E' 18 20 JR DIADRE 

E910' 79 DIADRBI LO A1C 
E911' E6 1F AND lFH i STRIP THE OFFSET 
E913' FE 17 CP HAXLIN i CHECK IF WITHIN LIHIT 
E915' 38 02 JR C1DIADR9 i YES 

.,.-..,,. E917' 3E 17 LO A1HAXLIN i NOr SET TO HAXIHUH 

E919' FS DIADR91 PUSH AF 
E91A' FE 17 CP HA XL IN i CHECK IF AT LAST LINE 
E91C' 3E FF LO Ar ON 
E91E' 28 02 JR Z10IADR7 i YES 
E920' 3E 00 LO Ar OFF ; TURN OFF SCROLLING 

E922' 32 F027' DIADR71 LO <SCRLFLG> rA 
E925' Fl POP AF 
E926' 32 FFD6 LO <LINENO) rA i UPDATE LINE & COLUHN NUHBER 
E929' 47 LO Br A 
E9ZA' 3A FOZF' LD AdCOLTP> 
E9ZD' 32 FFD1 LO <COLNO>iA 

E930' 11 0050 DIADREI LO DErHAXCOL i CALCULATE CURSOR ADDRESS 
E933' 21 0000 LO HL10 
E936' 78 LO A1B i CHECK IF AT ROW 0 
E937' B7 OR A 
E938' ZS 03 JR Z1DIADR6 i YES 

E93A' 19 LOOP61 ADD HL1DE 
E93B' 10 FD DJNZ LOOP6 

E93D' ED 58 FFD1 DIADR61 LO DEr(COLNO> 
. !""',, E941' 19 ADD HL1DE 

E942' ED SB FFD7 LO DE1 <SCSTART> ; GET START ADDRESS 
E946' 19 ADD HL1DE 
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E9'17' E5 PUSH HL ; CHECK IF OVER BOUNDARY 
E9'18' 11 0800 LO OE,ENDAOR+l 

I"'. E9'1B' AF XOR A 
E9'1C' ED 52 SBC HL,OE 
E9'1E' 30 03 JR NC,OIADR3 ; YES 

E950' El POP HL 
E951' 18 05 JR DIADR'I 

E953' 01 DIADR31 POP DE 
E95'1' 11 0090 LO DErSTADR 
E957' 19 ADD HL,OE 
E958' 70 OIADR'I: LO A1L i UPDATE CURSOR 
E959' 03 O'l OUT <VTCCU1> 1A 
E95B' 7C LO A1H 
E95C' 03 05 OUT <VTCCU2>rA 

E95E' AF DIADR51 XOR A ; CLEAR COUNT 
E95F' 32 F030' LO <CURCNThA 
E962' 3E 00 LO ArOFF i TURN OFF LEAD-IN FLAG 
E96'1' 32 F029' LO CLEAOFLG>1A 
E967' 32 F02A' LO <LDFLG> 1A 
E96A' C9 RET i RETURN 

E96B' E6 1F CONVRH AND 1FH i STRIP THE HIGH ORDER BITS - 5 TD 7 
E960' C9 RET 

; CLEAR SCREEN 

E96E' 3E 30 CLRSCNI LO A1DFFCUR ; TURN OFF CURSOR 
E970' 03 01 OUT CVTCCHD>1A 
E972' 3E AO LO A1BLANK+FORGND i SET TO FOREGROUND BLANKS 
E97'1' 03 1C OUT CVTCDAT>1A 
E976' 21 0080 LO HlrSTADR ; SET CURSOR TO START ADDRESS 
E979' 70 LO Ail 
E97A' D3 O'I OUT CVTCCUlhA 
E97C' 7C LO ArH 
E97D' 03 05 OUT <VTCCU2> 1A 
E97F' 21 07FF LO HL,ENDADR i SET POINTER TO END ADDRESS 
E982' 70 LO A1L 
E993' 03 06 OUT CVTCPTlhA 
E995' 7C LD A1H 
E986' 03 07 OUT <VTCPT2>1A 
E988' 3E BB LD A1MRCP ; CLEAR SCREEN 
E99A' CD EB2D' CALL WAIT 

E98D' 21 0090 LD HL1STADR i SET CURSOR AND SCREEN TO START ADDRESS 
E990' 22 FFD7 LO CSCSTART>1HL i SAVE SCREEN START ADDRESS 

E993' 3A FFDF LO A1CSWITCH> ; CHECK IF TV SWITCH ON 

f". 
E996' CB 'lF BIT TVrA 
E999' 20 06 JR NZ1CLRSC1 ; YES 

E99A' 70 LO Ail i UPDATE SCREEN START ADDRESS 
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E99B' 03 oz OUT <VTCSC1hA 

~ 
E99D' 7C LO A,H 
E99E' 03 03 OUT <VTCSC2),A 

E9AO' 70 CLRSC1: LO A1L 
E9A1' 03 01 OUT <VTCCUU ,A 
E9A3' 7C LO A1H 
E9A'l' 03 05 OUT (VTCCUZJ,A 
E9A6' AF XOR A ; RESET COLUMN & LINE NUMBER 
E9A7' 32 FFD1 LD <COLNOJ,A 
E9AA' 32 FFD6 LO (LINENO>rA 
E9AD' 3E 00 LD A,OFF ; TURN OFF SCROLLING 
E9AF' 3Z F027' LO !SCRLFLG),A 
E9B2' C9 RET 

; CLEAR TO END OF LINE 

E9B3' 3E 30 CLREND: LO A,OFFCUR ; TURN OFF CURSOR 
E9B5' 03 01 OUT CVTCCMDl ,A 
E9B7' 21 OO'lF LO HL,MAXCOL-1 ; CALCULATE END OF LINE ADDRESS 
E9BA' ED SB FFD1 LO OE,<COLNO) 
E9BE' AF XOR A 
E9BF' ED SZ SBC HL,DE 
E9C1 I DB 01 IN A, <VTCCU1> 
E9C3' SF LD E,A 

.~ E9C'I' DB 05 IN A,<VTCCUZl 
E9C6' 57 LO o,A 
E9C7' 19 ADD HL,OE 
E9C8' 70 LO A1L ; SET POINTER TO END OF LINE 
E9C9' 03 06 OUT <VTCPTl) ,A 
E9CB' 7C LO A,H 
E9CC' 03 07 OUT <VTCPT2l ,A i SET TO FOREGROUND BLANKS 
E9CE' 3E AO LO A,BLANK+FORGND 
E900' 03 lC OUT <VTCDAThA 

E902' CO EB28' CALL WAITZ ; CLEAR LINE 

E905' 7B LO A,E ; RESET CUROSR ADDRESS 
E906' 03 01 OUT !VTCCUll1A 
E908' 7A LO A,O 
E909' 03 05 OUT CVTCCU2l1A 
E90B' C9 RET 

; CLEAR TO END OF SCREEN <FOREGROUND BLANKS> 

E9DC' 3E AO CLRFSC: LO A,BLANK+FORGND 
E90E' 18 02 JR CLRFl 

~ ; CLEAR TO END OF SCREEN !BACKGROUND BLANKS> 
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E9EO' 3E 20 CLRB•O LD A,BLANf{ 

E9EZ' D3 1C CLRF1l OUT <VTCDAT> ,A 
E9E4' 3E 30 LD A,OFFCUR i TURN OFF CURSOR 
E9E6' D3 01 OUT <VTCCKD>,A 
E9EB' DB 04 IN AdVTCCUU i GET CURRENT CURSOR 
E9EA' 6F LD Li A 
E9EB' DB 05 IN A,(VTCCUZ) 
E9ED' 67 LD Hr A 
E9EE' ED SB FFD7 LD DEr <SCSTART> i GET SCREEN START ADDRESS 

E9F2' E5 PUSH HL 
E9F3' AF XOR A ; CHECK IF CURSOR GREATER THEN START ADDR 
E9F4' ED 52 SBC HLrDE 
E9F6' 38 1D JR C,CLRF2 i NO 

E9F8' 11 07FF LD DE,ENDADR i GET END ADDRESS 
E9FB' 7B LD ArE i SET UP POINTER 
E9FC' 03 06 OUT <VTCPT1 hA 
E9FE' 7A LD ArD 
E9FF' 03 07 OUT \VTCPTZl 1A 

EAOl' CD EB28' CALL WAITZ i CLEAR LINE 

EA04' 2A FFD7 LO HLr CSCSTART> i GET SCREEN START ADDRESS 
EA07' 11 0080 LO DErSTADR i CHECK IF SAME AS START ADDRESS 
EAOA' AF XOR A 
EAOB' ED 52 SBC HLiDE 
EAOD' Z8 13 JR ZrCLRFRT i YESr RETURN 

EAOF' 7B LO ArE i SET CURSOR TO START ADDRESS 
EA10' 03 04 OUT <VTCCUll rA 
EA12' 7A LO A,O 
EA13' D3 05 OUT CVTCCUZl1A 

EA15' 2A FFD7 CLRF2l LO HLr (SCSTART> i GET SCREEN START ADDRESS 
EA18' 2B DEC HL i OECREKENT TO PREVIOUS LINE 
EA19' 70 LO ArL i SET POINTER TO ENO OF LINE 
EAlA' D3 06 OUT <VTCPT1lrA 
EAlC' 7C LD A,H 
EA1D' D3 07 OUT CVTCPTZ>rA 

EA1F' CD EB28' CALL WAITZ i WAIT FOR VBLANK 

EAZZ' 01 CLRFRT: POP OE ; RESTORE CURSOR 
EAZ3' 7B LO A,E 
EA24' D3 04 OUT <VTCCU1lrA 
EAZ6' 7A LO A,O 
EA27' D3 05 OUT CVTCCUZ),A 
EAZ9' C9 RET 

f""1", i DELETE LINE 

EA2A' 3E 30 OELLNEl LO A,OFFCUR i TURN OFF CURSOR 
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EA2C' D3 01 OUT <VTCCMD>'A 
EA2E' OB O'f IN ArCVTCCU1> 
EA30' 6F LO L,A 
EA31' OB 05 IN Ar CVTCCUZ> 
EA33' 67 LD Hr A 
EA31' ED SB FFD1 LO DE,CCOLNOl 
EA38' AF XOR A 
EA39' 32 FFD1 LD CCOLNOl rA ; UPDATE COLUMN NUMBER 
EA3C' ED 52 SBC HLrOE 
EA3E' ES PUSH HL i SAVE LINE FIRST ADDRESS 
EA3F' 3A FFD6 LD Ar<LINENOl i GET LINE NUMBER 
EA'IZ' 32 F02E' LO CLINETPlrA 
EA'IS' 70 DEL1? LO ArL 
EA'f6' D3 01 OUT <VTCCU1),A 
EA'IB' 7C LD ArH 
EA19' D3 05 OUT <VTCCU2),A 
EA'IB' 3A F02E' LD ArCLINETPl ; CHECK IF AT LAST LINE 
EA'IE' FE 17 CP MAXLIN 
EASO' 28 3A JR ZrOELCLR ; YES, CLEAR LAST LINE 

EA5Z' 3C INC A 
EA53' 32 FOZE' LO CLINETP),A ; SAVE LINE NUMBER 
EA56' 11 OO'IF LO OE,MAXCOL-1 i CALCULATE NEXT LINE ADDRESS 
EA59' 19 ADO HLrOE 
EASA' EB EX OE,HL 
EASB' 21 07FF LO HLrENOADR 
EA5E' AF XOR A 
EASF' ED 52 SBC HL,OE 
EA61' 28 03 JR ZrOELZ 

EA63' 13 INC OE 
EA6i' 18 03 JR OEL3 

EA66' 11 0080 OEL2? LO OE,STADR 
EA69' 7B DEL3t LD ArE ; SET POINTER TO NEXT LINE ADDRESS 
EA6A' 03 06 OUT CVTCPT1 l rA 
EMC' 7A LO ArD 
EA60' 03 07 OUT CVTCPT2>rA 
EA6F' 05 PUSH DE ; SAVE NEXT LINE ADDRESS 
EA70' 06 50 LD BrMAXCOL 
EA72' 3E A1 DEL1t LO A,RDPT ; READ FROH POINTER 
EA71' CD EB20' CALL WAIT 

EA77' OB OD IN ArCVTCINPl ; GET CHARACTER 
EA79' 03 1C OUT CVTCDAT>rA ; SEND CHARACTER 

EA7B' 3E AB LD ArWRINC i WRITE AT CURSOR & INCREMENT 
EA7D' CD EB2D' CALL WAIT 

EA80' 13 INC DE i INCRMENT POINTER ADDRESS 
EAB1' 7B LO A,E 
EA82' 03 06 OUT CVTCPT1),A 

~ 
EAB1' 7A LO ArD 
EA85' 03 07 OUT CVTCPT2lrA 

EA87' 10 E9 DJNZ DEL1 i REPEAT FOR WHOLE LINE 
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EA89' El POP HL 
EASA' 16 B9 JR DELl 

EASC' 11 OOJtF DELCLR: LO DErMAXCOL-1 i SET POINTER TO END OF LINE 
EASF' 19 ADD HLrDE 
EA90' 70 LO ArL 
EA91' 03 06 OUT <VTCPT1 >rA 
EA93' 7C LO ArH 
EA9'1' 03 07 OUT <VTCPT2>rA 
EA96' 3E AO LO ArBLANK+FORGND 
EA98' 03 1C OUT <VTCDAT>rA 

EA9A' CD EB2B' CALL WAITZ i CLEAR LINE 

EA90' El POP HL ; RESTORE CURSOR 
EA9E' 70 LO ArL 
EA9F' 03 O'I OUT CVTCCU1>rA 
EAA1' 7C LD ArH 
EAA2' 03 05 OUT <VTCCU2>rA 
EAA'I' C9 RET 

; INSERT LINE 

EAA5' 3E 30 INSLNE: LO ArOFFCUR i TURN OFF CURSOR 
'~ EAA7' D3 01 OUT (VTCCKD)rA 

EAA9' DB O'I IN Ar<VTCCU1> i CALCULATE LINE BEGIN ADDRESS 
EAAB' 6F LD LrA 
EAAC' DB 05 IH Ar(VTCCU2> 
EAAE' 67 LO Hr A 
EAAF' ED SB FFD'I LO DEr<COLNO> 
EAB3' AF XOR A 
EAB'I' 32 FFD'I LO <COLNO> rA 
EAB7' ED 52 SBC HLrDE 
EAB9' ES PUSH HL 
EABA' 70 LO ArL i SET CURSOR TO BEGINNING ADDRESS 
EABB' 03 O'I OUT <VTCCU1>rA 
EABD' 7C LO ArH 
EABE' 03 05 OUT <VTCCU2)rA 

EACO' 06 50 LO BrMAXCOL 
EACZ' 21 F326' LO HLrBUFTP ; SET TO TEMPORARY BUFFER 

EAC5' 3E AC INSl: LO ArRDCUR i READ AT CURSOR 
EAC7' CD EBZD' CALL WAIT 
EACA' DB OD IN Ar<VTCINPl i GET CHARACTER 
EACC' 77 LO <HU rA i SAVE IN BUFFER 
EACD' 23 INC HL 
EACE' 3E AO LO ArBLANK+FORGND 
EADO' 03 1C OUT <VTCDAT>rA 
EADZ' 3E AB LD ArWRINC i WRITE SPACE 

!""""'\ EAD'I' CD EB2D' CALL WAIT 
EAD7' 10 EC DJNZ INSl ; BLANK LINE 
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EAD9' 3A FFD6 LD A, <LINENO> 

~. 
EADC' 32 FOZE' LO CLINETP> rA 
EADF' 3A FOZE' INSZ: LO Ar<LINETPl ; CHECK IF AT LAST LINE 
EAE2' FE 17 CP HAXLIN 
EAE'I' 28 3A JR ZrINSRT i YESr RETURN 

EAE6' 3C INC A 
EAE7' 32 FOZE' LD (LINETPl rA 

EAEA' DB O'I IN Ar CVTCCU1 l ; CHECK IF END ADDRESS 
EAEC' 5F LD Er A 
EAED' DB 05 IN Ar CVTCCU2l 
EAEF' 57 LD DrA 
EAFO' 1B DEC DE 
EAFl' 21 07FF LD HLrENDADR 
EAF'I' AF XOR A 
EAF5' ED 52 SBC HLrDE 
EAF7' 28 03 JR ZrINS3 i YES 
EAF9' 13 INC DE 
EAFA' 18 03 JR INS'I 
EAFC' 11 0080 INS3: LD DErSTADR 
EAFF' 7B INS'I: LO A,E i SET NEXT LINE ADDRESS 
EBOO' D3 O'I OUT (VTCCUl>rA 
EB02' 7A LD ArD 
EB03' 03 05 OUT iVTCCU2lrA 

EB05' 06 50 LO BrHAXCOL ,-..,, EB07' 21 F326' LD HLrBUFTP 
EBOA' 3E AC INS5! LO ArRDCUR i MOVE LINE DOWN 
EBOC' CD EBZD' CALL WAIT 
EBOF' DB OD IN Ar CVTCINPl 
EB11' 'IF LO Cr A 
EB12' 7E LO Ar CHU 
EB13' D3 1C OUT iVTCDAT>rA 
EB15' 3E AB LO ArWRINC 
EB17' CD EBZD' CALL WAIT 
EB1A' 71 LO CHU rC 
EBlB' 23 INC HL 
EBlC' 10 EC DJNZ INS5 
EBlE' 18 BF JR INSZ 

EB20' El INSRT: POP HL i RESTORE CURSOR 
EB21' 70 LO ArL 
EB22' 03 O'I OUT CVTCCU1l rA 
EB2'1' 7C LD ArH 
EB25' 03 05 OUT <VTCCU2lrA 
EB27' C9 RET 

i CLEAR LIME 

,-.... EBZB' CO EB3B' WAIT2i CALL WAIT1 i WAIT FOR VBLANK 
I EBZB' 3E BB LO ArWRCP i CLEAR LINE 
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i WAIT FOR END OF PVTC COHHAND 

~ 
A = PVTC COHHAND 

EB2D' F3 WAITl DI ; DISABLE INTERRUPT 
EB2E' 03 01 OUT <VTCCHO),A i SEND COtiHAND 
EB30' DB 01 LOOP9l IN A1 (VTCSTA> i GET STATUS 
EB32' CB 6F BIT RDYFLGrA i CHErn READ'f FLAG 
EB3'1' 28 FA JR Z1LOOP9 i LOOP AND WAIT 
EB36' FB EI i ENABLE INTERRUPT 
EB37' C9 REi i RETURN 

i WAIT FOR VBLANK 

EB38' 3A FFDF WAIT1l LO A1<SWITCHl i CHECK IF TV SWITCH ON 
EB3B' CB 4F BIT TV1A 
EB3D' 28 OE JR Z1WAITNO i NO 

EB3F' 3E 00 LO A10FF i CLEAR VBLANK FLAG 
EB11' 32 FFOO LO (VBFLAG>1A 

EB'l'I' 3A FFOD LOOP10l LO A1(VBFLAG> i GET VBLANK FLAG 
EB47' FE FF Cf' ON i CHECK IF VBLANK PERIOD 
EB'l9' 20 F9 JR NZrLOOP10 i NOr WAIT TILL VBLANK 
EB'IB' 18 oc JR WAITRT 

EB4D' 3E '10 WAITNOl LO ArRSTFLG ; RESET VBLANK FLAG 
EB4F' CB E7 SET VBLANKrA 
EB51' 03 01 OUT <VTCCHOlrA 

EB53' DB 01 LOOP11: IN Ar(VTCSTA> ; GET STATUS 
EB55' CB 67 BIT VBLANKrA i CHECK IF VBLANK 
EB57' 28 FA JR Z1LOOP11 i NOr WAIT 

EB59' C9 WAITRT: RET i RETURN 

i DUHHY ROUTINE 

EBSA' C9 NONEl RET 

PUT LIST CHARACTER 
C = CHARACTER 

EBSB' CD EB91' LIST: CALL LISTST i CHECK STATUS 
EBSE' B7 OR A 
EBSF' 28 FA JR Zr LIST i WAIT FOR READY 

,-.,., 
EB61' CD EBBS' CALL LISTOT 

EB64' 3E OD LO ArCR 
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EB66' ['" •1 CP c 
,,,....,.., EB67' ZS OA JR z,usn 

EB69' 3E OC LD A,FtlfEED 
EB6B' B9 CP c 
EB6C' ZS 05 JR z,LIST1 

EB6E' 3E OA LD AiLF 
EB70' B9 CP c 
EB71' 20 11 JR NZ1LISTRT 

EB73' C5 LISH: PUSH BC 
EB74' 06 OA LD B,PADDING 
EB76' CO EB94' LOOPZOi CALL LISTST 
EB79' E'"' •! OR A 
EB7A' 28 FA JF: ZrLOOP20 
EB7C' OE 00 LD c,o 
EB7E' CD EBBS' CALL LIS TOT 
EB81' 10 F3 OJNZ LOOPZO 
EBB3' Cl POP BC 
EB84' C9 LISTRT: RET 

EB85' 79 LISTOT: LD A1C 
EBB6' D3 OD OUT (f'TRDAT>1A ; SEND DATA TO DATA REGISTER 
EBBB' 3A FFE2 LD A1<IOREGl i GET PREVIOUS I/O REGISTER VALUE 
EBBB' CB OF SET PTRSTR1A ; SET STROBE 
EBBD' D3 18 OUT (CONTRUrA ; SEND TO CONTROL REGISTER 

~. EBSF' CB 9F RES PTRSTR1A i RESET STROBE 
EB91' D3 1B OUT CCONTRU1A ; SEND TO CONTROL REGISTER 
EB93' C9 RET 

RETURN LIST STATUS 
A = OFFH, READY 

= OOOH1 NOT READY 

EB9'1' cs LISTST: PUSH BC 
EB95' DB 18 IN A, (STATUSl ; CHECK IF PRINTER BUSY 
EB97' CB 6F BIT PTRBSY1A 
EB99' 28 37 JF: Z1LISTS3 

EB9B' 3A F03'1' LO Ar <TIMEOUT> ; CHECK IF TIMEOUT 
EB9E' FE FF CP ON 
EBAO' 28 2C JR Z1LISTS2 i YES 

EBA2' ED 4B F576' LO BC, ( Tii'IEF:) i DECREMENT TIMER 
EBA6' OB DEC BC 
EBA7' ED 43 F576' LO <TIMERl1BC 
EBAB' 78 LO A,B 
EBAC' Bl OR c 
EBAD' 20 1C JR NZrLISTSl 

~. EBAF' 21 EF97' LD HL1ERMSG3 
EBBZ' CD E3Dl' CALL PtlSG 
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EBBS' CD E'lE'f' LOOP17: CALL CON IN ; PROKPT FOR RESPONSE 

~ 
EBBS' FE OD CP CR 
EBBA' 20 F9 JR NZrLOOP17 

EBBC' OE OD LD Cr CR ; SEND CR & LF 
EBBE' CD ES9D' CALL CONOUT 
EBC1' OE oA LD CrLF 
EBC3' CO ES9D' CALL CONOUT 
EBC6' 3E FF LO Ar ON i TURN ON TIKEOUT 
EBCS' 32 F034' LD (TIMEOUT> r A 

EBCB' AF LISTS!: XOR A ; NOT READY 
EBCC' 18 12 JR LSTRET 

EBCE' 3E FF LISTS2l LD ArOFFH i TIKEOUT ALREADY 
EBOO' 18 OE JR LSTRET 

EBOZ'· 3E 00 LISTS3l LO Ar OFF i READY 
EBD'f' 32 F031' LD (TIMEOUT> r A 
EBD7' 01 FFFF LD BCrTIMING 
EBDA' ED 113 F576' LD <TIMER> rBC 
EBDE' 3E FF LO ArOFFH 
EBEO' Cl LSTRETl POP BC 
EBE1' C9 RET 

PUT PUNCH CHARACTER 
~ C = CHARACTER 

EBEZ' C9 PUNCH: RET 

EBE3' 00 00 DB OrO i SPARE 

GET READER CHARACTER 
A = .CHARACTER 

EBE5' C9 READER: RET 

EBE6' 00 00 DB OrO i SPARE 

I/O DRIVERS FOR THE DISK 

HOKE DISK 

EBEB' 01 0000 HOME: LO BCrO . 

SET TRACK NUMBER 
BC = LOGICAL TRACK NUMBER 
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EBEB 1 ED 13 F09A' SETTRK: LD <SEKTRK>rBC 
EBEF 1 C9 RET 

SELECT DISK 
C = DISK NUMBER 
E = Or DISK OFFLINE 

EBFO' 79 SELDSK: LD ArC ; GET DISK SELECTED 
EBF1 I FE 03 CP MAXDSK ; CHECK IF OVER LIMIT 
EBF3 1 30 35 JR NCrSELBAD i YESr BAD SECLECTION 

EBF5 1 21 E233 1 LD HLrDSKMAP ; GET PHYSCAL DISK NUMBER 
EBF8 1 06 00 LD BrO 
EBFA' 09 ADD HLrBC 
EBFB' 7E LD Ar CHU 
EBFC 1 FE FF CP OFFH ; CHECK IF DISK EXISTS 
EBFE 1 28 2A JR ZrSELBAD ; NOr BAD SELECTION 

EC00 1 32 F099 1 LD <SEKDSK>rA ; SAVE DISK NUMBER 
EC03 1 CD EC39 1 CALL GET PARM ; GET DISK PARAMETERS 

RESTORE DISK DRIVE 

EC06 1 7B SELHME: LD ArE ; GET OFF-LINE FLAG 
EC07 1 B7 OR A ; CHECK IF OFF-LINE 
EC08' 20 1A JR NZrSELOK ; NO 

ECOA' 3A FOA7 1 LD Ar<BUFACT> 
ECOD' FE FF CP ON 
ECOF 1 28 OE JR ZrSELHM1 

EC11' cs PUSH BC 
EC12' D5 PUSH DE 
EC13' 21 F09D 1 LD HLrWRTYPE 
EC16 1 06 11 LD Br17 
EC18' AF XOR A 
EC19' 77 LOOP12: LD <HUrA 
EC1A' 23 INC HL 
EC1B 1 10 FC DJNZ LOOP12 
EC1D 1 D1 POP DE 
EC1E 1 Cl POP BC 

EC1F 1 CD EDEC 1 SELHM1: CALL RS TORE ; RESTORE DRIVE IF OFF-LINE 
EC22 1 38 oc JR CrSELRST ; RESTORE ERROR 

~ 
RETURN DISK PARAMETER HEADER ADDRESS 

' ' 

EC21 1 2A FOC0 1 SELOK: LD HLr<DPAODR> ; RETURN DPH ADDR IN HL 
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EC27' AF XOR A 

~ 
ECZ8' 18 OE JR SELRET 

ECZA' 21 EFCA' SELBAD: LO HL1EF:MSG4 
EC2D' CD E301' CALL PMSG 
EC30' AF SELF: ST: XOR A i RESET CURRENT DISf'. TO A 
EC31' 32 OWi LO (CDISKi 1A 
EC34' 21 0000 LD HL10 ; SET ERROR F:ETURN 
EC37' 37 SCF 

EC38' r·~ 
~· SELRET! RET 

GET DISK PARAMETEF:S 
IN: A = PHYSICAL DISK NUMBER 
OUT! NONE 
CHANGED! NONE 

EC39' GETPARM! 
EC39' i;"C' 

' .J PUSH AF 
EC3A' C5 PUSH BC 
EC3B' 05 PUSH DE 
EC3C' E5 PUSH HL 
EC30' CB 27 SLA A i TIMES 2 
EC3F' CB 27 SLA A i TIMES 4 
EC41 ' 4F LO C,A ; SAVE FOR LATER 

,-,\ EC42' CB 27 SLA A i TIMES 8 
EC44' CE: 27 SLA A ; TIMES 16 
EC46' 6F LO L,A 
EC47' 26 00 LO HrO 
EC49' 06 00 LD BrO 
EC4B' 09 ADD HL1BC ; TIMES 20 
EC'IC' 01 E237' LD BC1DPBASE 
EC4F' 09 ADO HL1BC i HL =DPBASE rn ISK~lOJCZO; 
EC50' 22 FOCO' LD \DPAODR) , Hl ; SAVE THE DPH AOOR 

MOVE OI5f( TABLE INFORMATION 

EC53' tjl 0010 LD BCd6 i CALCULATE OFFSET TO OISf( TABLE ADDRESS 
EC56' 09 ADD HL,BC 
EC57' SE LO E1(HU ; GET DISK TABLE ADDRESS 
ECSS' 23 INC HL 
EC59' 56 LO Or\HU 
EC5A' ED 53 FOBE' LO WSKTAB) , OE i SAVE DISK TABLE ADDRESS 
ECSE' 01 0006 LO BC16 ; SET LENGTH OF MOVE 
EC61' 21 FOAE' LO HL1SELBYT ; MOVE INTO DATA AREA 
EC64' EB EX DE1HL 
EC65' ED BO LDIR i MOVE DISK TABLE INFORMATION 
EC67' 22 FOBC' LO \LSTAORl1HL i SAVE LAST TRACK ADDRESS 

~' 
MOVE TAB INFORMATION 



MACRO-BO 3,44 09-Dec-81 PAGE 1-41 

~ 
EC6A' ZA FOCO' LD HL, <DPADDR) i GET DP HEADER ADDRESS 
EC6D' 01 0012 LD BC118 i CALCULATE OFFSET TO TAB ADDRESS 
EC70' 09 ADD HL1BC 
EC71' 5E LO E1CHU i GET TAB ADDRESS 
EC72' 23 INC HL 
EC73' 56 LD o, mu 
EC74' 01 0008 LO BM! ; SET LENGTH OF MOVE 
EC77' 21 FOB'!' LD HL1HSTSIZ i MOVE INTO DATA AREA 
EC7A' EB EX DE1HL 
EC7B' ED BO LDIR i MOVE TAB INFORMATION 
EC?D' El POP HL 
EC7E' 01 POP DE 
EC7F' Cl POP BC 
ECSO' F1 POP AF 
EC81' C9 RET 

SET SECTOR NUMBER 
C = SECTOR NUMBER 

EC82' 79 SETSEC: LD A1C 
EC83' 32 F09C' LO ISEKSEChA 
EC86' C9 RET 

~ TRANSLATE SECTOR NUMBER 
BC = LOGICAL SECTOR NUMBER 
DE = TRANSLATION TABLE ADDRESS 
HL = PHYSICAL SECTOR NUMBER 

EC87' SECTRAN! 
EC87' F5 PUSH AF 
EC88' 7A LO A1D 
EC89' B3 OR E 
ECBA' 28 08 JR Z1SECTN1 i NO TRANSLATION 

ECBC' EB EX DE1HL 
ECBD' 09 ADD HL1BC i INDEX INTO TRANSLATION TABLE 
EC8E' 23 INC HL ; OFFSET BY 1 
EC8F' 6E LO LdHU i GET SECTOR NUMBER 
EC90' 26 00 LO H10 
EC92' 18 03 JR SECTRT i RETURN 

EC94' C5 SECTN1i PUSH BC 
EC95' El POP HL 
EC96' 23 INC HL 

EC97' Fl SECTRT: POP AF 
EC98' C9 RET 

t"', SET OMA ADDRESS 
BC = OMA ADDRESS 



~ 
' ' 

~. 

MACRO-SO 3.11 09-Dec-81 PAGE 1-12 

EC99' 69 
EC9A' 60 
EC9B I 22 FOAB I 
EC9E' C9 

EC9F' 
EC9F' ED 73 F582' 
ECA3' 31 F5CO' 
ECA6' 79 
ECA7' 32 F090' 
ECAA' 3E 01 
ECAC' 32 F09E' 
ECAF' 18 oc 

ECB1 I 

ECB1' ED 73 F582' 
ECB5' 31 FSCO' 
ECBS' 3E 00 
ECBA' 32 F09E' 

ECBD' 

ECBD' AF 
ECBE' 32 FOAA' 

ECC1 I 3A FOBB' 
ECC1' 17 
ECCS' 3A F09C' 
ECCS' 30 
ECC9' 01 
ECCA' 05 
ECCB' 28 05 
ECCD' 37 
ECCE' 3F 

SETDMA: LO 
LO 
LO 
RET 

WROISKt 
LO 
LO 
LO 
LO 
LO 
LO 
JR 

RDDISKi 
LO 
LO 
LO 
LO 

RWOPERl 

L,C 
H,B 
WMAAOhHL i SAVE OMA ADDRESS 

READ/WRITE ROUTINE 
C = WRITE TYPE 

WRITE A SECTOR 

rnossno ,sp ; USE LOCAL STACK 
SP1LOCSTK 
A1C i GET WRITE TYPE 
(WRTYPEl1A ; SAVE TYPE 
A,WRITE ; SET WRITE OPERATION 
(RDWROP>,A ; SAVE OPERATION 
RWOPER 

READ A SECTOR 

WOSSTK > , SP 
SPrLOCSTK 
A,READ i SET READ OPERATION 
(RDWROPi ,A i SAVE OPERATION 

; COMPUTE PHYSICAL SECTOR, TRACK IS THE SAME 

XOR A 
LO (ERFLAG>1A ; CLEAR ERROR FLAG 

; CALCULATE PHYSICAL SECTOR NUMBER 

LD A1<SECSHF> ; LOGZ OF BLOCKING FACTOR 
LO B,A 
LO A,(SEKSEC> i GET LOGICAL SECTOR NUMBER 
DEC A 
INC B 

RWt: DEC B 
JR ZrRWZ 
SCF 
CCF 
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ECCF' 1F RRA ; DIVIDE LOGICAL SECTOR BY 2 

~ 
ECDO' 1S FS JR Rll1 
ECD2' 3C Rll2: INC A 
ECD3' 32 FOAS' LD <HSTSEC>rA ; SAVE PHYSICAL SECTOR NUHBER 
ECD6' 3A F09C' LD Ar<SEKSEC> 
ECD9' 3D DEC A 
ECDA' '17 LD B,A 
ECDB' 3A FOBA' LD A, <SECHSK> ; GET SECTOR KASK 
ECDE' AO AND B 
ECDF' 32 FOA9' LO <LOGOFF),A ; SAVE LOGICAL OFFSET OF WITHIN SECTOR 
ECE2' 3A FOA3' LD A,<BUFDSK> ; GET DISK FOR HOST BUFFER 
ECE5' 17 LO B,A 
ECE6' 3A F099' LO A, CSEKDSK> ; GET DISK FOR R/11 
ECE9' BS CP B ; CHECK IF SAHE 
ECEA' 20 16 JR NZ1DIFBUF ; NO, DIFFERENT BUFFER 

ECEC' ED 'IB FOA4' LO BC,(BUFTRKl ; GET TRACK FOR HOST BUFFER 
ECFO' 2A F09A' LO HL,(SEKTRK> ; GET TRACK FOR R/W 
ECF3' AF XOR A 
ECF't' ED 12 SBC HL,BC ; CHECK IF SAKE TRACK 
ECF6' 20 OA JR NZ,DIFBUF ; NOr DIFFERENT BUFFER 

ECFS' 3A FOA6' LO A, CBUFSEC> ; GET SECTOR FOR BUFFER 
ECFB' 17 LO Br A 
ECFC' 3A FOAS' LD ArCHSTSEC> ; GET SECTOR FOR R/W 
ECFF' BS CP B ; CHECK IF SAHE SECTOR 
EDOO' 2S 1C JR z,RWLAST ; SAKE 

~ 

DIFFERENT BUFFER 

ED02' 3A FOA7' DIFBUF: LD A1CBUFACT> ; CHECK IF BUFFER ACTIVE 
ED05' FE FF CP ON 
ED07' · 3E 00 LD A10FF 
ED09' 32 FOA7' LD CBUFACT> ,A ; SET BUFFER INACTIVE 
EDOC' CC EDA5' CALL z,WRHST ; WRITE HOST WHEN ACTIVE 

EDOF' 3A F09E' LD A1 <RDWROP> ; GET OPERATION CODE 
E012' FE 00 CP READ ; CHECK IF READ OPERATION 
ED11' 2S 05 JR ZrOPREAD ; YES1 READ SECTOR 

ED16' 3A F09D' LD A10IRTYPE> ; CHECK IF WRITE TO ALLOCATED SECTOR 
ED19' FE 00 CP NRALL 
ED1B' cc E07S' OPREAD: CALL ZrRDHST ; YES, READ HOST 

ED1E' CD ED3F' RNLAST: CALL TRANS ; TRANSFER CONTENT 

ED21' 3A F09E' LD A,CRDNROP> ; GET OPERATION CODE 
ED21' FE 00 CP READ ; CHECK IF READ 
ED26' 2S OF JR z,RNRET ; YES, RETURN 

.~ ED2S' 3A F09D' LD ArCWRTYPE> ; GET WRITE TYPE 
ED2B' FE 01 CP NRDIR ; CHECK IF DIRECTORY ACTIVITY 
ED2D' 20 OS JR NZ,RNRET ; NO, RETURN 
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EDZF' CD EOAS' CALL WRHST i WRITE HOST 
ED32' 3E 00 LO ArOFF ; SET BUFFER TO INACTIVE 
E034' 32 FOA7' LD (BUFACT>1A 

ED37' 3A FOAA' RWRET: LO A, (ERFLAGl ; RETURN ERROR CODE 
ED3A' ED 7B F582' LD sp, rnossno 
E03E' C9 RET 

TRANSFER CONTENT OF BUFFER 

E03F' AF TRANS: XOR A ; CLEAR CARRY 
ED40 I 3A FOA9' LD A1<LOGOFFl ; GET OFFSET IN SECTORS 

i CALCULATE OFFSET VALUE WITHIN BUFFER 
i USING LOGICAL RECORD LENGTH OF 128 

ED43' 1F RRA i ROTATE RIGHT, INTO CARRY 
Ei.lll'! I 67 LD H1A 
ED45' 3E 00 LD A10 
ED47' lF RRA ; ROTATE CARRY INTO HIGH BIT 
ED4B' 6F LO LrA ; GET OFFSET VALUE 
ED49' 11 F376' LO DE1HSTBUF ; GET BUFFER ADDRESS 
ED4C' 19 ADD HLrDE i CALCULATE LOGICAL RECORD ADDRESS IN BUFFER 
ED4D' 3A FOAB' LD Ar (HSTSECl i UPDATE BUFFER SECTOR NUMBER 
EDSO' 32 FOA6' LO <BUFSECl rA 
ED53' 3A F'099' LO A1CSEKDSKl i UPDATE BUFFER DISK NUMBER 
ED56' 32 FOA3' LD \BUFDSKl 1A 

!'*""\ E059' ED SB F09A' LO DE1<SEKTRK) i UPDATE BUFFER TRACK NUMBER 
EDSD' ED 53 FOA4' LD <BUFTRK l , OE 
ED61' ED SB FOAB' LO DE1WMAADl i GET TRANSFER ADDRESS 
ED65' 01 0080 LO BC1RECLEN i GET LENGTH OF TRANSFER 
ED68' 3A F09E' LO A1 CRDWROPl i GET OPERATION CODE 
ED6B' FE 00 CP READ i CHECK IF READ 
ED6D' 28 06 JR Z1TRAN1 i YES 

ED6F' 3E FF LO A10N i SET BUFFER ACTIVE 
ED71' 32 FOA7' LO <BUFACT>1A 
ED74' EB EX OE1HL i EXCHANGE SOURCE AND DESTINATION 
ED75' ED BO TRAtU: LDIR i MOVE LOGICAL RECORD 
ED77' C9 RET 

READ A PHYSICAL SECTOR 
CARRY ON = ERROR RETURN 
CHANGED: A 

ED7B' ES RDHST: PUSH HL 
ED79' 3A F099' LO A1<SEKOSKl i GET DISK NUMBER 
ED7C' CD EC39' CALL GETPARM i GET PARAMETERS 

ED7F' 2A F09A' LO HL, \SEKTRK l i GET LOGICAL TRACK NUMBER 
ED82' 22 F09F' LO <RWTRIO 1HL 

f"*"<., 
E085' 3A FOAB' LO A1rnSTSECl i GET PHYSICAL SECTOR NUMBER 
EDBS' 32 FOA1' LD <RWSEClrA 
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OUT: NONE 
,,-..,. CHANGED: NONE 

EDD6' F5 DSKSELl PUSH AF ; SAVE SELECT BYTE 
ED07' 3A FOB3' LO A1WSKTYPl ; GET DISK TYPE 
EDDA' CB 47 BIT OISKTY1A i CHECK IF HARD DISK 
EDDC' 20 06 JR NZ1DSKSL1 i YES 

EDDE' Fl POP AF i GET SELECT BYTE 
EDDF' CD FFF6 CALL FDSEL ; SELECT DRIVE 
EDE2' 18 07 .JR OSKRET i RETURN 

EOE4' 3E 20 DSKSLll LO A1f'RECMP I GET PRECOMPENSATION 
EOE6 1 03 31 OUT <HDPRCMi rA i WRITE PRECOHPENSATION 
EDES' Fl POP AF i GET SELECT BYTE 
EDE9' 03 36 OUT <HDSEU rA i SELECT HARD DISK 

EOEB' C9 OSKF:ET: RET 

RESTORE DISK DRIVE 
CARRY ON = ERROR RETURN 
CHANGED: A 

EDEC' E5 RSTORE: PUSH HL 
,!"'.. EDED' 3A FOAE' LO A, <SELBYT> ; GET SELECT BYTE 

EDFO' CD EDD6' CALL OSKSEL i SELECT DISK DRIVE 

EDF3' 3A FOB3' LO A1WSKTYP> ; GET DISK TYPE 
EDF6 1 CB 47 BIT OISKTY1A ; CHECf{ IF HARD DISK 
EDFB' 20 ()A JR NZ,RSTOR1 ; YES 

EDFA' 3A FOBl' RSTOROl LO A,CSTEPS> ; GET STEPPING RATE 
EOFD' F6 OC OR HOHEFD i PUT INTO COMMAND 
EOFF' CD FFF9 CALL FDHCHD ; SEND COMHAND 
EE02' 18 08 JR RSTOR2 

EE04' 3A FOBl' RSTORll LO AdSTEPSl i GET STEPPING RATE 
EE07' F6 OC OR HOHEFD I PUT INTO COMMAND 
EE09' CD FFFO CALL HDHCHD i SEND COMMAND 
EEOC' E6 90 RSTOR2t AND SK ERR ; CHECK IF ERROR 
EEOE' 32 FOAA' LO (ERFLAGlrA i SAVE STATUS 
EE11' 20 09 JR NZ,RSTERR i ERROR 

EE13' 2A FOBC' RSTNOR: LO HL,(LSTAORl i GET LAST TRAC.C ADDRESS 
EE16' AF XOR A 
EE17' 77 LO <HLliA i SET LAST TRACK TO 0 
EE18' 23 INC HL 
EE19' 77 LO <HU 1A 
EE1A' 18 01 JR RSTRET 

EElC' 37 RSTERRl SCF 

EE10' El RSTRETI POP HL 
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EElE' C9 RET 

SEEK rnACf( 
CARRY ON = ERROR RETURN 
CHANGED! A 

EElF' cs SEEK! PUSH BC 
EE20' 05 PUSH DE 
EE21' ES PUSH HL 
EE22' CD EE92' CALL TRNTRK i TRANSLATE LOGICAL TRACK TO PHYSICAL TRACf( 

EE25' 3A FOB3' LD Ar <DSKTYPi i GET DISf{ TYPE 
EEZB' CB 47 BIT DISKTY1A i CHECK IF HARO DISK 
EE2A' 20 52 JR NZrSEEKNO i YES, NO SEEK 

SELECT OISf( AND SIDE 

EE2C' 3A FOAE' sErno: LD A, \SELBYTI i GET SELECT BYTE 
EE2F' 47 LO Br A 
EE30' 3A FOA2' LO A1CRWSIDE) ; GET SIDE NUMBER 
EE33' B7 OR A ; CHECK IF SIDE 0 
EE34' 78 LO A1B 
EE35' 28 02 JR ZrSEEf(1 i YES 

,-,.., EE37' CB 07 SET SELSIDrA ; NO, SET SIDE 1 
EE39' CD EDD6' SEEK1t CALL DSKSEL i SELECT DRIVE 

CHECK IF SAME PHYSICAL TRACK 

EE3C' 2A FOBC' LO HL1(LSTADRl i GET LAST TRACK ADDRESS 
EE3F' 5E LO E1<HU i GET LAST PHYSICAL TRACK 
EE40' 23 INC HL 
EE41' 56 LO o, (HL) 

EE42' 7B LO ArE i SET UP TRACK REGISTER 
EE'l3' 03 11 OUT \FOTRKl rA 
EE'l5' 2A F09F' LO Hlr rnWTRfD i GET CURRENT SEEK TRACK 
EE4B' AF XOR A i CHECK IF SAME TRACK 
EE49' ED 52 SBC HlrDE 
EE'IB' 28 31 JR ZrSEEKNO i YESr RETURN 

SEEK TRACf( 

EE4D' 06 02 LD B1SrnRTY i GET NUMBER OF SEEK RETRY 
EE4F' 2A F09F' LOOP'!! LO HL, (RWTRfO i GET SEEK TRACK 
EE52' 70 LO Ail i SEND TO CONTROLLER 
EE53' 03 13 OUT ffDDATAl rA 
EE55' 2E 1C LO L1SEEf(FD i GET SEEK COMMAND 
EE57' 3A FOB1' LO Ari STEPS) i GET STEPPING RATE 
EESA' B5 OR L ; PUT INTO COMMAND 
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EE5B' CD FFF9 CALL FDHCMD ; SEEK TRACK 
~ 

EE5E' E6 90 AND SK ERR ; CHECK IF ERROR 
EE60' 32 FOAA' LO <ERFLAG> ,A ; SAVE STATUS 
EE63' 20 or JR z,smmK ; NO 

EE65' ES PUSH HL 
EE66' CD EDFA' CALL RS TORO i ERRORr RESTORE DRIVE 
EE69' 38 16 JR Cr SEEKER ; RESTORE ERROR 
EE6B' 10 E2 DJNZ LOOM ; RETRY 
EE6D' 3E FF LO A10FFH i SET ERROR FLAG 
EE6F' 32 FOAA' LO <ERFLAGliA 
EE72' 18 OD JR SEEKER ; ERROR 

EEH' 2A FOBC' SEEKOK! LO Hlr <LSTADRl i GET LAST TRACK ADDRESS 
EE77' ED 5B F09F' LO DE1 !RWTRK) ; GET CURRENT TRACK 
EE7B' 73 LO CHU rE ; UPDATE LAST TRACK 
EE7C' 23 INC HL 
EE7D' 72 LO CHU rD 
EE7E' AF SEEKNO: XOR A 
EE7F' 18 07 JR SEEKRT 

EE81' 21 EFSl' SEEKER: LO HLrERMSG2 ; DISPLAY MESSAGE 
EEB1' CD E301' CALL PMSG 
EE87' 37 SCF 
EEBB' El SEEKRTI POP HL 
EE89' 01 POP DE 
EE8A' C1 POP BC 

~' EE8B 1 C9 RET 

TRANSLATE LOGICAL TRACK TO PHYSICAL TRACK 

EEBC' C5 SEEK2l PUSH BC 
EE8D 1 05 PUSH DE 
EE8E' E5 PUSH HL 
EE8F 1 C3 EEZC' JP SEEKO 

EE92' F5 TRNTRK: PUSH AF 
EE93' cs PUSH BC 
EE91' OS PUSH DE 
EE95' E5 PUSH HL 
EE96' 3A FOB2' LO Ad SIDES) ; GET THE NUMBER OF SIDES 
EE99' FE 01 CP 1 ; CHECK IF SINGLE SIDED 
EE9B' 3E 00 LO ArO ; SET TO SIDE 0 
EE90' 28 30 JR ZrTRNRET ; RETRUN 

EE9F' 17 LD Br A i CLEAR COUNTER 
EEAO' 3A FOB2' LO Ar<SIOES> i GET THE NUMBER OF SIDES 
EEA3' 37 SCF 
EEM' 3F CCF 
EEA5' CB 1F LOOPt: RR A ; CALCULATE LOG2 OF SIDES 

~\ 
EEA7' 28 03 JR ZrTRN1 ; LOOP ENDS 
EEA9' 01 INC B : INCREMENT COUNTER 
EEAA' 18 F9 JR LOOP1 
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EEAC' C5 mu: PUSH BC 

r-.. EEAD' 2A F09F' LD HL1 (RIHRKl i GET LOGICAL TRACK 
EEBO' AF LOOP2: XOR A i DIVIDE BY NUtlBER OF SIDES BY SHIFTING 

; RIGHT LOG2 NUtlBER OF OF SIDES 
EEB1' 7C LD Arl1 
£EB2' lF RRA 
EEB3' 67 LD H1A 
EEBi' 70 LD A1L 
EEB5' 1F RRA 
EEB6' 6F LD L,A 
EEB7' 10 F7 DJNZ LOOP2 

EEB9' ED 5B F09F' LO DEr(RWTRK> ; GET LOGICAL TRACK NUtlBER 
EEBO' 22 F09F' LD <RWTRKl 1HL i SAVE PYHSICAL TRACK NUtlBER 
EECO' Cl POP BC 
EEC1 I AF LOOP3: XOR A 
EEC2' 7C LO A1H 
EEC3' 17 RLA 
EEC'!' 67 LD H1A 
EEC5' 70 LO Ail 
EEC6' 17 RLA 
EEC7' 6F LO L1A 
EECB' 10 F7 OJNZ LOOP3 

EECA' AF XOR A i CALCULATE SIDE NUtlBER 
EECB' EB EX DE1HL 
EECC' ED 52 SBC Hl1DE 

r-.. EECE' 70 LO A1L 

EECF' 32 FOA2' TRNRET: LO <RWSIDEl 1A i SAVE SIDE NUtlBER 
EED2' El POP HL 
EED3' 01 POP OE 
EED'l' Cl POP BC 
EED5' Fl POP AF 
EED6' C9 RET 

READ FLOPPY DISK SECTOR 
CARRY ON = ERROR RETURN 
CHANGED: A 

EED7' 3E 82 RDFDSK: LO A1REAOFD i GET READ COtltlAND 
EE09' 18 02 JR FDSKRW 

WRITE FLOPPY DISK SECTOR 
CARRY ON = ERROR RETURN 
CHANGED: A 

EEDB' 3E AZ WRFDSK: LO A1WRITFD i GET WRITE COtltlANO 

'~ EEOO' 32 FOAD' FOSKRW: LO (0SKCtl0)1A 
EEEO' C5 PUSH BC 
EEE1' E5 PUSH Hl 



MACRO-SO 3.44 09-Dec-81 PAGE 1-50 

EEE2' 3A FOA1' LO AdRWSECi ; GET SECTOR NUMBER 
,,-..,. EEE5' 03 12 OUT (FDSECl 1A ; SET SECTOR REGISTER 

EEE7' 06 OA LO B1RETRY i GET RETRY COUNT 
EEE9' 3A FOA2' LOOPS: LO A,\RWSIOEl i GET SIDE NUMBER 
EEEC' Bl OR A ; CHECK IF SIDE 0 
EEED' 3A FOAD' LO A1 iDSKCMDl ; GET COMMAND 
EEFO' 23 02 JR z,FDSf(1 i YES 
EEF2' CB DF SET SIDE,A ; SET SIDE 1 IN COMMAND 

EEF4' 21 F376' FDSf(t: LO HLiHSTBLIF ; GET BUFFER ADDRESS 
EEF7' CD FFF3 CALL FDRW i READ/WRITE SECTOR 
EEFA' 32 FOAA' LO ( ERFLAG l'r A i SAVE STATUS 
EEFD' B7 OR A ; CHECK IF ERROF: 
EEFE' 28 27 JR Z1FDSKRT ; NORMAL RETURN 
EFOO' 10 02 OJNZ FDSK3 
EF02' 18 OF JR FDSK'l 

EF04' CB 67 FDSK3l BIT RNFERR1A 
EF06' CA EEE9' JP Z1LOOPS 
EF09' 06 01 LO Bil 
EFOE:' CO EOEC' CALL RS TORE 
EFOE' CD EEBC' CALL SEEK2 
EF11' 18 06 JR LOOPS 

EF13' 47 FDSf('ll LO B1A 
EFH' 3A F09.E' LO A1(ROWROPl ; GET OPERATION CODE 
EF17' FE 00 CP READ i CHECK IF F:EAD 
EF19' 28 OE: JR Z1FDSKER i YES1 ERROR RETURN 

EF1B' 78 LO A1B 
EF1C' CB 77 BIT WRPROT1A i CHECf( IF WRITE PROTECTED 
EF1E' 28 06 JR Z1FOSKER ; NO 

EF20' 21 EF62' LO HL1ERMSGl i DISPLAY ERROR MESSAGE 
EF23' CD E301' CALL PMSG 

EF26' 37 FDSf(ER: SCF 

EF27' E1 FDSf(RT: POP HL 
EF2B' C1 POP BC 
EF29' C9 RET 

READ HARD DISf( SECTOR 
CARRY ON = ERROR RETURN 
CHANGED I A 

EF2A' 3E 20 RDHDSK: LO A1READHD ; GET READ COMMAND 
EF2C' 18 02 JR HOSf(RW 

WRITE HARO DISK SECTOR 
CARRY ON = ERROR RETURN 
CHANGED: A 
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EF2E' 3E 30 WRHDSI<: LD A,WRITHD i GET WRITE COMMAND 

EF30' 32 FOAD' HDSKRW: LO <DSKCMD> rA 
EF33' C5 PUSH BC 
EF31' E5 PUSH HL 
EF35' 3A FOA2' LO Ar<RWSIDE> ; GET SIDE NUMBER 
EF3B' E6 07 AND HEAD i GET HEAD NUMBER 
EF3A' 6F LO Lr A 
EF3B' 3A FOAE' LD Ar(SELBYT> i GET SELECT BYTE 
EF3E' BS OR L ; PUT HEAD NUMBER INTO SELECT BYTE 
EF3F' 03 36 OUT !HDSEUrA i SELECT DRIVE AND HEAD 
EF'tl I 3A FOA1' LO A,mwsEc> ; GET SECTOR NUMBER 
EFH' 03 33 OUT <HDSEC),A i SET SECTOR REGISTER 
EF-116' ZA F09F' LO HLr <RWTRK> i GET TRACK NUMBER 
EF19' 70 LD A,L ; SELECT TRACK 
EF1A' 03 31 OUT (HOCYLUrA 
EF1C' 7C LD ArH 
EF'tD' D3 35 OUT <HDCYLHl rA 
EF1F' 3A FOAD' LO Ar !DSKCMDl i GET COMMAND 
EF52' 21 F376' LD HLrHSTBUF ; GET BUFER ADDRESS 
EF55' CD FFED CALL HDRW ; READ/WRITE SECTOR 
EF58' 32 FOAA' LO <ERFLAGl,A ; SAVE STATUS 
EF5B' B7 OR A ; CHECK IF ERROR 
EF5C' 28 01 JR z,HDSKRT ; NORMAL RETURN 

EFSE' 37 SCF 
I"'°"\ 

EF5F' El HDSKRT: POP HL 
EF60' Cl POP BC 
EF61' C9 RET 

MESSAGES 

EF62' OD OA 11 69 ERMSGl: DB CR,LF,'Diskette is write-protected,'rEOL 
EF66' 73 6B 65 74 
EF6A' 71 65 20 69 
EF6E' 73 20 77 72 
EF72' 69 71 65 20 
EF76' 70 72 6F 71 
EF7A' 65 63 71 65 
EF7E' 61 2E 00 
EFBl I OD OA 't1 69 ERtlSG2: DB CRrLFr'Diskette seek error'rEOL 
EFSS' 73 6B 65 71 
EFB9' 7't 65 20 73 
EFBD' 65 65 6B 20 
EF91' 65 72 72 6F 
EF95' 72 00 
EF97' OD OA 50 72 ERtlSG3: DB CRrLFr'Printer is not ready,' 
EF9B' 69 6E 71 65 

/"', EF9F' 72 20 69 73 
EFA3' 20 6E 6F 71 
EFA7' 20 72 65 61 
EFAB' 61 79 2E 
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EFAE' OD OA 50 72 DB CR1LF1 'Press RETURN to continl•e. 'rEOL 
EFBZ' 65 73 73 20 

~ EFB6' 52 45 54 55 
EFE:A' 52 4E 20 74 
EFBE' 6F 20 63 6F 
EFC2' 6E 74 69 6E 
EFC6' 75 65 ZE 00 
EFCA' OD OA 4.IJ 69 ERMSG4: DB CR1LF1 1 Disk is not activated.'rEOL 
EFCE' 73 6B 20 69 
EFD2' 73 20 6E 6F 
EFD6' 74 20 61 63 
EFDA' 74 69 76 61 
EFDE' 7.IJ 65 64 2E 
EFE2' 00 
EFE3' OD OA 43 61 ERMSG5l DB CR' LF' 'Cannot read system, ' 
EFE7' 6E 6E 6F 74 
EFEB' 20 72 65 61 
EFEF' 64 20 73 79 
EFF3' 73 7.IJ 65 6D 
EFF7' 2E 
EFFB' OD OA 49 6E DB CR1LF1 1Insert system diskette,' 
EFFC' 73 65 72 74 
FOOO' 20 73 79 73 
FOOIJ' 74 65 60 20 
FOOB' 64 69 73 6B 
FOOC' 65 74 74 65 
F010' 2E 

!""". F011' OD OA 50 7Z DB CR1LF1 1Press RESET b1.1tton. 1 1EOL 
F015' 65 73 73 20 
F019' 52 IJ5 53 45 
FOlD' 54 20 62 75 
F021' 74 74 6F 6E 
F025' 2E 00 

; PVTC DATA STORAGE 

F027' 00 SCRLFLG: DB OFF i SCROLL FLAG 
F028' 00 BfffF:FLG: DB 0 i BACK/FOREGROUND FLAG 
F029' 00 LEADFLGl DB 0 i LEAD-IN FLAG 
FOZA' 00 LDFLG! DB 0 

FOZB' 00 SWANU DB OFF ; AUTO NEWLINE SWITCH 
; ON - AUTO WRAPAROUNDr NO LINEFEED 
; OFF - LINE TRUNCATEr LINEFEED 

F02C' 00 SWALF: DB OFF i AUTO LINEFEED SWITCH 
; ON - AUTO LINEFEED WITH CR 
i OFF - NO LINEFEED WITH CR 

FOW' 00 SWLEADl DB OFF i LEAD-IN SWITCH 
; ON - ESC 
; OFF - TILDA 

.~ F02E' 00 LINETP: DB 0 ; TEMPORARY LINE NUMBER 
F02F' 00 COLTPl DB 0 ; TEMPORAF:Y COLUMN NUMBER 
F030' 00 CURCNT: DB 0 ; CURSOR COUNT NUMBER 



I"""".. 

F031' 
F032' 
F033' 
F03'1' 
F035' 
F036' 
F038' 

F039' 
F03D' 
FO't1' 
FO'l5' 
FO'l9' 
FO'ID' 
F051 I 

F055' 
F059' 
FOSD' 
Fii61' 
F065' 
F069' 
F06D' 
F071' 
F075' 

F079' 
F070' 
F081' 
F085' 
F089' 
FOSD' 
F091' 
F095' 

F099' 
F09A' 
F09C' 
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FF 
00 
00 
00 
00 
F578' 
OA 

EB5A' E801' 
EBOB' EiF7' 
E7FC' E705' 
E7CZ' E79F' 
E605' EB5A' 
E678' E88'1' 
EB'll' E6B6' 
ESSA' E9B3' 
E70B' EBCS' 
EBBZ' EA2A' 
EB5A' E7BC' 
ESSA' E9EO' 
E9DC' E821' 
EAA5' E826' 
E96E' EB5A' 
E815' E81B' 

00 FF FF FF 
FF FF FF 00 
00 00 00 FF 
FF 00 00 FF 
00 FF FF FF 
00 FF 00 FF 
FF FF FF 00 
FF 00 FF FF 
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CURSW: DB ON i CURSOR SWITCH 
CHRCNT: DB 0 ; CHARACTER COUNT 
GRPHSW: OB OFF i GRAPHIC SWITCH 
TIMEOUT: DB OFF i TIMEOUT ON LIST 
f(EYSW: DB OFF i KEYBOARD LOCK OUT 
BUFADRl OW CHRBUF i CHARACTER BUFFER ADDRESS 
COUNTER: OB 10 

; OUTPUT PROCESSING ROUTINES 

CHRTABl OW NONE,QNCrOFFC10NDrOFFDrSNDADRrKUNLKrBELL 

ow BKSPACErNONErLFEEDrCURDWHrCURUPrCARRTN,NONErCLREND 

DW CURICT,OIRADRrCURHMErOELLNErNONErKLOCK1NONErCLRBK 

ow CLRFSC1SETBK1INSLNE1ESCAPE1CLRSCN1NONErCRAPH1SETFR 

i LEAD-IN TABLE 

LEADTBl DB 

OB 

DB 

DB 

SEKDSK: DS 
SEKTRKl DS 
SEKSECl DS 

OFF10N,oN,QN,ON10NrON10FF 

OFF10FF10FFrONrONrOFFrOFFrON 

OFF10NrONrONrOFFrONrOFFrON 

ONrONrONrOFFrON,OFFrON,QN 

UNITIALIZED DATA AREA 

READ/WRITE OPERATION DATA 

1 i SEEK DISK NUMBER 
2 i SEEK LOGICAL TRACK NUMBER 
1 i SEEK LOGICAL SECTOR NUMBER 

BUFFER OPERATION DATA 



~ 

-r· ,~ . ' 

~. 

F09D' 
F09E' 
F09F' 
FOA1' 
FOA2' 
FOA3' 
FOM' 
FOA6' 
FOA7' 
FOA8' 
FOA9' 
FOAA' 
FOAB' 
FOAD' 

FOAE' 

FOAE' 
FOAF' 
FOB1' 
FOB2' 
FOB3' 

FOB4' 
FOB6' 
FOBS' 
FOB9' 
FOE:A' 
FOBE:' 

FOE:C' 
FOBE' 
FOCO' 
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WRTYPE! DS ; WRITE BUFFER TYPE 
RDWF:OP: OS ; F:EAD/WRITE OPERATION CO!iE 
RWTRf(l DS 2 ; READ/WRITE TRAC.( NUMBER 
RWSEC: DS 1 ; READ/WRITE SECTOR NUMBER 
RWSIDE! OS 1 ; READ/WRITE SIDE NUMBER 
BUFDSKl OS 1 ; DISK NUMBER FOR HOST BUFFER 
E:IJFTRK: DS 'i 

'- i TRACf( NUMBER FOR HOST BUFFEF: 
BUFSEC! OS ; SECTOR NUMBER FOR HOST BUFFER 
BUFACT! DS 1 ; HOST BUFFER ACTIVE INDICATOR 
HSTSECl DS 1 i PHYSICAL SECTOR NUMBER 
LOGOFF! DS 1 i LOGICAL OFFSET IN PHYSICAL SECTOR 
ERFLAG: OS 1 ; ERROF: FLAG 
DMAAD: OS 2 i OMA ADDRESS 
DSf(CMD! OS 1 ; DISf{ COMMAND 

SCRATCH DATA AREA 

BEGDAT mu $ ; BEGINNING OF DATA AREA 

DISK TABLE SAVE AREA BEGIN 

SELBYT! DS i SELECT BYTE 
SECSIZ: OS 2 ; SECTOR SIZE 
STEPS! DS 1 ; STEPPING RATE 
SIDES: OS 1 i NUMBER OF SIDES 
DSfTfPl DS 1 ; DISK TYPE 

DISK TABLE SAVE AREA END 

TAB SAVE AREA BEGIN 

HSTSIZ! DS 2 ; PHYSICAL SECTOR SIZE 
BLKSIZ! DS 'I ; BLOCK SIZE L. 

HSTBU(! OS 1 ; NUMBER OF LOGICAL SECTOF: PER PHYSICAL SECTOR 
CPMSPT: OS 1 ; NUMBER OF LOGICAL SECTORS PER LOGICAL TRACK 
SECMSK! OS 1 i HSTBLK - 1 
SECSHF: OS 1 ; LOG2 <HSTBUO 

TAB SAIJE AF:EA END 

LSTADR! OS 2 ; LAST TRACK ADDRESS 
osnAB: OS 2 ; CURRENT DISK TABLE ADDRESS 
DPADDF:! OS 2 ~ CURRENT DISK PARAMETER ADDRESS 
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~. DISK BUFFERS 

FOC2' DIRBFI OS 128 i SCRATCH DIRECTORY AREA 
F1'12' ALLOOl OS 12 i ALLOCATION VECTOR 0 
FHE I ALL011 OS '19 i ALLOCATION VECTOR 1 
F17F' ALL02l OS '19 i ALLOCATION VECTOR 2 
F1BO' ALL03l OS 77 i ALLOCATION VECTOR 3 
F1FO' ALLO'll DS 153 i ALLOCATION VECTOR 'I 
F296' CHKOO: DS 16 i CHECK VECTOR 0 
F2A6' CHKOll DS 64 i CHECK VECTOR 1 
F2E6' CHK02: DS 64 i CHECK VECTOR 2 

F326' BUFTPI DS 80 i TEMPORARY BUFFER 
F376' HSTBUFI DS 512 ; LARGEST PHYSICAL SECTOR SUPPORTED 
F576' TIHERI DS 2 i LIST DEVICE TIMER 
F578' CHRBUF: DS 10 i INPUT CHARACTER 
F582' DOSSTK: DS 2 i STORAGE FOR BOOS STACK 

F58'1' DS 60 
FSCO' LOCSTK EQU $ i BIOS STACK 

F5CO' ENDOAT EQU $ ; END OF DATA AREA 
0512 DATSIZ EQU $-BEGDAT i SIZE OF DATA AREA 

END 
~' 
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Macros: 

~ Sy111bolsl 
FH2' ALLOO F14E' ALL01 F17F' ALL02 
F1BO' ALL03 FlFD' ALLO'I 0406 BOOS 
0006 BDOSAD 0007 BEEP FOAE' BEGDAT 
E79F' BELL 9800 BIAS EZOO BIOS 
FOZB' BKFRFLG E6D5' BK SPACE 0020 BLANK 
FOB6' BLKSIZ 0006 BLOCI( E378' BOOT 
E703' BSMOIJ! E6EC' BSHOVL E704' BSOUT 
E70A' BSRET FOA7' BUFACT F036' BUFADR 
FOA3' BUFDSK FOA6' BUFSEC F326' BUFTP 
FOA'I' BUFTRK 0005 BWSCN E6B6' CARRTN 
ccoo CCP 0004 CDISK EBAB' CDWN1 
EBB1 I CDWNRT E634' CHAROUT F296' CHKOO 
F2A6' CHl\01 F2E6' CHKOZ E66F' CHKLIN 
E677' CHORET F57B' CHRBUF F032' CHRCNT 
E65E' CHROT E66B' CHROT1 F039' CHRTAB 
E9EO' CLRBK E9B3' CLREND E9E2' CLRFl 
EA15' CLRF2 EA22' CLRFRT E9DC' CLRFSC 
E9AO' CLRSC1 E96E' CLRSCN 0000 COL40 
E556' COLBCK E567' COLBK1 E56C' COLBK2 
E56F' COLBRT 0037 COLBW E541' COLFOR 
ESSZ' COLFRT 0038 · COLFW FFD'I COL NO 
F02F' COLTP ESBB' CONl ESDC' CON1A 
E503' CONIC ESE! I CON2 ESEA' CON3 

. ESEF' CON3A ESF4' CON'! E618' CONS 
~ E600' CON6 E610' CONEND E4E4' CON IN 

E4EA' CONIN2 FFEA CONINP E59D' CONOUT 
E62B' CONRT E4A8' CONST E409' CONST1 
E'IDB' CONSTZ E'IBC' CONST3 FFE7 CONSTA 
0018 CONTRL E96B' CONVRT F038' COUNTER 
FOB9' CPMSPT 0000 CR EB83' CUPRET 
F030' CURCNT EBB'!' CURDWN E73C' CURET 
E8B2' CURHME E71F' CURIG1 E735' CURIGZ 
E736' CURIG3 E70B' CURI GT ESC7' CURRET 
F031' CUR SW EB'l1' CURUf' EB6F' CURUf'l 
EB70' CURUP2 0512 DATSIZ EA'IS' DELI 
EA66' DEL2 EA69' DEL3 EA72' DEL4 
FFFC DELAY EABC' DELCLR EA2A' DELLNE 
EBCE' DIADR1 EBFD' DIADRZ E953' OIADR3 
E958' OIAOR'l E95E' OIADRS E930' OIADR6 
E922' DIADR7 EBF'I' DIADRB E919' DIADR9 
EBEB' DIADRA E910' DIADRB EBE3' DIADRC 
EBF7' DIADRD E930' DIADRE ED02' DIFBUF 
EBCB' DIRADR FOCZ' DIRBF E31F' DISKO 
E32A' DISK1 E335' DISK2 E3'10' DISK3 
E3'1B' DISK'! 0000 DISKTY FOAB' DtlAAD 
FFE3 DHAPTP F582' DOSSTK FOCO' Df'ADOR 
E237' DP BASE E2C'I' DPBLKO E203' DPBLK1 
E2E2' Df'BLK2 E2F1 I OPBLK3 E300' DPBLK'I 
FFES Df'BTf' FOAO' DSKCMD E233' DSKMAP 
EDEB' DSKRET EDD6' DSKSEL EDE'!' DSKSL1 

~ FOBE' DSKTAB FOB3' DSKTYP 07FF ENDA DR 
FSCO' ENDDAT 0000 EOL FOAA' ERFLAG 
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EF62' ERKSG1 EFB1' ERKSG2 EF97' ERtlSG3 
EFCA' ERtlSG'I EFE3' ERtlSG5 EB26' ESCAPE 
0010 FOB ASE 0010 FDCMD 0013 FDDATA 
0007 FOERR FFF9 FDHCtlD 0002 FDISKl 
000'1 FOISKZ 0008 rnrn:3 FFF3 FORM 
0012 FDSEC FFF6 FDSEL EEF'I' FDSKl 
EFO'I' FOSK3 EF13' FDSK'I EF26' FDSKER 
EF27' FDSKRT EEDD' FDSKRW 0010 FDSTAT 
0011 FOTRK oooc FMFEED 0080 FORGND 
EC39' .· GETPARM E'l5'1' GOCPtl E815' GRAPH 
0003 GRAPHIC F033' GRPHSW 0030 HDBASE 
0037 HOC MD 0035 HDCYLH 003'l HOCYLL 
0030 HDDATA 0007 HOERRZ FFFO HDHCtlD 
0006 HO INT 0003 HOISK1 0005 HDISK2 
0031 HOPRCK FFED HORM 0033 HO SEC 
0036 HDSEL EF5F' HDSKRT EF30' HDSKRW 
0037 HOST AT 0007 HEAD 0002 HGHINT 
EBES' HOME oooc HOMEFO 0010 HOtlEHD 
FOBS' HSTBLK F376' HSTBUF ED03' HS TERR 
EDDO' HSTNOR EDD'!' HSTRET FOAS' HST SEC 
FOB'!' HSTSIZ E515' IN06 E51E' IN07 
E527' INOS E531' IN09 E50A' INFUNC 
E53A' INRET E53C' INRET1 E53D' INRET2 
EAC5' INS1 EADF'. INSZ EAFC' INS3 
EAFF' INS'l EBOA' INS5 EAA5' INSLNE 
EB20' IKSRT 000'1 INTL CE 0018 INTHSK 
OOOE INTREG 0000 INTRPT 0003 IOBYTE 
FFE2 IO REG 001'1 IRO 0032 IR1 
0097 IR10 oooc IR2 OOAA IR3 
0017 IR1 OO'IF IRS 0009 IR6 
0029 IR7 0080 !RB 0010 IR9 
FF El IREG OOC3 JMPCOD E620' JUMP 
0001 KBDINT 000'! KCAPLK 0008 KEYBD 
F035' KEY SW E7BC' KLOCK E7C2' KUNLK 
F02A' LDFLG F029' LEADFLG F079' LEAD TB 
0039 LEFT OOOA LF E678' LFEED 
E68'1' LFEED1 E6A'I' LFEEDZ E6AB' LFEED3 
E6B5' LFRET 0003 LINEO FFD6 LINENO 
F02E' LINETP EB5B' LIST EB73' LISTI 
EB85' LISTOT EBB'!' LISTRT EBCB' LISTS! 
EBCE' LISTS2 EBD2' LISTS3 EB91' LISTST 
F5CO' LOCSTK FOA9' LOGOFF E159' LOOPO 
EEA5' LOOP! EBii' LOOP10 EB53' LOOPU 
EC19' LOOP12 E7AB' LOOP13 E7B'I' LOOPH 
E7A2' LOOP16 EBBS' LOOP17 EEBO' LOOP2 
EB76' LOOP20 E7CB' LOOP21 E508' LOOP22 
EEC1 I LOOP3 EE'IF' LOOP'! EEE9' LOOPS 
E93A' LOOP6 EB30' LOOP9 FOBC' LSTADR 
EBEO' LSTRET 0005 MARGIN 0050 MAXCOL 
0003 tlAXDSK 0017 MAXLIN 0028 MAX OFF 
0028 tlAXTVC 001C MODE FFEO tlODREG 
003A HSIZE EB5A' NONE E'IAO' NXTSEC 
0000 OFF EBOB' OFFC 0030 OFFCUR 

~ E7FC' OFFD 0028 OFFDIS FFD9 OFFSET 
FFDB OFFTMP OOFF ON E801' ONC 
0031 ON CUR E7F7' ONO 0030 ONO ICU 
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00'29 ONDIS EDlE: I OPREAD OOOA PADDING 
FFE7 PB ASE E3D1' PMSG E:3D5' PMSG1 
0020 PRECMP 0005 PRINT 0000 PROMPT 
0005 PTRBSY 0000 PTRDAT 0003 PTRSTR 
EBE2' PUNCH OOAC RDCUR ECE:l' RDOrs.( 
EED7' RDFDSK EF2A' RDHDSI'. ED78' RDHST 
ED9E' RDHSTl OOM RDPT E48B' RD SECS 
E4A7' RDSRET E48D' RDS TRY E433' RDTRf(1 
F09E' RDWROP 0005 RDYFLG 0000 F:EAD 
EE:E5' F:EADER 0082 READF[l 0020 READHD 
i)Q01 PEE:OOT 0080 F:ECLEN 0000 RESET 
OOOA RETRY 0030 RIGHT 0004 RNFERR 
EE1C' RSTEF:R 0040 RSTFLG EE13' F:STNOR 
EDFA' RS TORO EEO'!' RSTORl EEOC' F:STOR2 
EOEC' PS TORE EE1D' RSTFH 0001 RVEF:SE 
ECCA' RW1 ECD2' RW2 ED1E' RWLAST 
ECBD' ~·woPrn ED37' RWRET FOA1' RWSEC 
FOA2' RWSIDE F09F' RWTR~: E59B' SCNRET 
E585' SCNUPl E59B' srnuP2 E570' SCNUPD 
F027' SCF:LFLG E778' SCRLL1 E779' SCRLL2 
E789' SCRLL3 E730' SCF:OLL FFD7 SCSTART 
FOBA' SECMSf( FOBB' SECS HF FOAF' SECSIZ 
EC94' SECTN1 ECB7' SECTRAN EC97' SECTRT 
EE1F' SEEf\ EE2C' smrn EE39' sma 
EEBC' SEEf(2 EEB1 I SEEKER 001C SEEffO 
EE7E' SEEKNO EE74' SEEfiOK EEBS' SEEf\RT 
F099' SEKDSf( 0002 srnRTY F09C' SEKSEC 

I~ F09A' SEf(TRK EC2A' SELBAD FOAE' SELBYT 
EBFO' SELDSf( 0000 SELF A 0001 SELFE: 
EC1F' SELHH1 EC06' SELHME EC2'1' SELOK 
EC3B' SELRET EC30' SELRST 0002 SELSID 
EB21' SETBK EC99' SETDMA EB1B' SETFF: 
EC82' SET SEC EBEB' SETTRK 0003 SIDE 
FOB2' SIDES E35A' SIGNON 0090 SK ERR 
E7E7' SNDADl E7F1' SNDAD2 E705' SNDADR 
0002 SPLIT 0080 STADR O\.l1B STATUS 
005C STEPFD FOB1 I STEPS F02C' SWALF 
F02B' SWANL FFDF SWITCH F02D' SWLEAD 
0005 :3YSCAL E30F' TABO E317' TAB3 
007E TILDA F034' TIMEOUT F576' TIMER 
FFFF TIMING EB30' TLDA EB3D' TLDA1 
ED75' TRAN1 ED3F' TRANS E29B' TRANSO 
OOOA TRf(OEN 0002 TF:KOST 0002 TF:K1EN 
0001 TRK1ST EEAC' TRN1 EECF' TRNRET 
EE9Z' TRNTRK 0001 TV OOOA TVCNT 
E423' TWOS ID E78E' UP OLIN E79E' UPOLRT 
FFDD VE: FLAG 0004 VE:LANK 0000 VTCBASE 
0001 VTCCMD 0004 VTCCU1 0005 VTCCUZ 
001C VTCDAT 0000 VTCINI 0000 VTCINP 
0010 VTCMOD 0006 VTCPT1 0007 VTCPT2 
0002 VTCSC1 0003 VTCSC2 0001 VTCSTA 
EE:ZD I WAIT EE:38' WAIT1 EB28' WAITZ 
EB'ID' WAIT NO EB59' WAIT RT 0000 WARM ST 

t~ E449' WBERR E3E2' 1-lE:OOT E3F5' WBOOT1 
E203' WBOOTE 0010 WIDTH 0000 WR ALL 
OOBB WRCP OOAA WR CUR 0001 WRDIR 
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EC9F' WRDISK EEDB' WRFDSK EF2E' WRHDSK 

~ 
EDA5' WRHST EDCB' WRHST1 OOAB WR INC 
0001 WRITE OOA2 WRIT FD 0030 WRIT HD 
0006 WRPROT F09D' WRTYPE 0002 WR ULA 

No Fatal error<s> 

~·· 


