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827 O01SE BC CP H Has it reached C800H yet?

828 01SF 20 F9 JR NZ MARIN2 No. Continue cycling

829 0161 C3 57 01 c JP HAlN Yes. Reload the starting RAM address
831 0164 END

ASSEMBLER ERRORS = 0




ERR LINE RDDR 81 B2 B3 B4 Z80 ASSEMBLER VER 3.0MR i PARGE 1
1 ;SOURCE: &MX_V
g PROGRQMHER LIZ POTEET
ns; 5 4 CHANNEL DIO MUX (FORDYCE) - VARIABLES (DSEG)
6 :K’ll!l!ltlttlltl!xltl*ll!tl!it'!ll’!t!llllltl!t!!!ttl*ttll!‘llt
7 3% (C) COPYRIGHT HEWLETT-PACKARD COMPANY 1983. ALL RIGHTS
8 ;¥ RESERVED. NO PART OF THIS PROGRAM MAY BE PHOTOCO
9 ;% REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LﬂNGURGE U]THOUT
10 3* THE PRIOR WRITTEN CONSENT OF HEWLETT-PACKRRD COMPAN!
11 'l!!!lllx!!lt‘l!t!!l"“!llll*tl!!llltltttll‘!l‘l‘!ltl!l‘ltlll*!
12
13 ' LIST 8
ig NRHE MX_VAR
16 ! PUBLIC TEST,TONO TONl TON2 ,TON3
17 PUBLIC RBRK O RBRK 1 RBRK 3 RBRK 3 THPTFIB
18 PUBLIC WR3_D,WR3_17WR3_2,0R3_3 _1,WR4_2,WR4_3
19 PUBLIC WRS0,WRS 1 WRS™ ,UR = ,mané
20 PUBLIC BIT_MAP,RAE D_O,RHEAD_1 ,RHEAD_2 ,RHEAD_3 ,RTAIL_O
21 PUBLIC RTARTL_1,RTAIL 2.RTRIL_3.YHERD__O,THERD_1,THERD 2
22 PUBLIC THEAD 3,TTAIL, -0 TTFIIL 1,TTAIL 2, TTAIL 3,STAT_D
23 PUBLIC smT é'rm 27STA CONFG 0, CONFG 1,CONFG_2
24 PUBLIC CONFT 5,80 N ,H10DH_OUT
25 PUBLIC HODM Hnéx CnN 'mé Sez’3he §
2 PUBLIC BITS_0,BITS_1,EITS_ 2 BYTS_3
28 ’ DSEG
30 ;CGRD VARIABLES - OCCUPY RAM ADDRESSES C002 - CiFF
32 0000 TEST DEFS 1 General purpose - Used in Self Test
33 0001 TONO DEFS 1§ TX ISR: lsTransmitter on; O=transm. off
34 0002 TON1 DEFS 1 port 1
35S 0003 TON2 DEFS 1 - Port 2
©36 0004 TON3 DEFS 1 - Port 3
38 0005 STRT_O DEFS 1 RX ISR’s - bit pattern for status register
39 0006 STAT_1 DEFS 1 Port 1
40 0007 STRT_2 DEFS - Port 2
41 0008 STRT_3 DEFS 1 S - Port 3
43 0009 RBRK_O DEFS 1 EXT/STAT ISR's - End of break flag - Pt 0
44 000AR RBRK__1 DEFS 1 {(1=STRRT OF BREQK DETECTED) - Pt 1
45 0008 RBRK_2 DEFS 1 - Pt 2
46 000C RBRK_3 DEFS 1 - - Pt 3
48 0000 WR3_0O DEFS 1 SI0 WRITE REGISTER VALUES
49 000E WR4 0 DEFS 1 -
50 O0O00F WRS_0 DEFS 1 .
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s2 0010 CWR3_1 DEFS 1 .
53 0011 WR4 1 DEFS 1 -
§4 0012 WRS_1 DEFS 1 -
$6 0013 WR3_2 DEFS 1 .
$7 0014 WRE_2 DEFS 1 -
§8 001§ WRS_2 DEFS 1 "
60 0016 WR3_3 DEFS & .
61 0017 WR4_3 DEFS 1 *
62 0018 WRS_3 DEFS 1 .
64 0019 TIRFLG DEFS 1 Flag which indicates if timer is off or on
66 O001AR THPTAB DEFS 4 Temporary Table for CMND_TAB data
68 O001E BITS_O DEFS 1 Masks off parity bits on RX chars - port 0
69 O001F BITS_1 DEFS 1 Masks off parity bits on RX chars - port 1
70 0020 BITS_2 DEFS Masks off parity bits on RX chars - port 2
71 0021 BITS_3 DEFS 1 Masks off parity bits on RX chars - port 3
73 ;SHARED VARIABLES - OCCUPY RAM RDDRESSES C700 - C76FH
75 ASEG
76 ORG OCS00H
78 C800 BIT_MAP  DEFS 256
80 C700 RHERD_O0  DEFS
81 C701 RHEAD_1 DEFS 1
82 C702 RHEARD_2 DEFS 1
83 C703 RHERD_3 DEFS 1
85 C704 RIAIL_O DEFS 1
86 C70S RTIAILZL DEFS 1
87 C706 RIAIL_2 DEFS 1
88 C707 RTAIL_3 DEFS 1
80 C708 THEARD_O DEFS 1
91 C709 THERD_1 DEFS 1
92 C70A8 THERD_2 DEFS 1
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1 ;SOURCE : &MX4R
g $ PROGRAMMER : LIZ POTEET
g : 4 CHANNEL DIO MUX (FORDYCE) - RECEIVE ISR'S FOR PORTS 0 THRU 3
[} :l!xxlll!l!xtt!ltltlxltlllt*litt!l!lt!ttlltl!!!tl!l:llti,li‘!!tl
7 g COPYRIGHT HEWLETT-PACKARD COMPANY 1983. ALL RIGHTS
8 M ESERVED. NO PRRT OF THIS PROGRAM MAY BE PHOTOCOPIED
9 g REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LFINGURGE UITHOUT
10 % THE PRIOR WRITTEN CONSENT OF HEWLETT-PACKARD COMPA
11 ’li*xtlll!tillll!l!lﬂxi‘l!!:t!!xlllt‘ttllttltt!X‘X‘!*l‘l*i!!til’
12
13 ' LIST B
14 NAME RX ISR
1S COPY &r174EQUS
455
456 H
:gg PUBLIC REC_O,REC_1,REC_2,REC_3
459 ! EXTRN STAT 0,STAT_§,STAT_2,STAT_3 RHEAD_O,RHERD_ 1 ,RHERD_2
460 EXTRN RHEARD 3, mn O,RTATL 1,RTARIL_2,RTALL_3,8TT MAP
461 EXTRN ICR_TAB.BITS_U,81Ts_1781Ts_2 En‘s _3
463 CSEG
46S ’l!lt!ll!tt!tlil:tl!t!*lll!tltltllxl!ttlt!tlttt!ll!llllllt!tt!!t!
466 .DESCRIPTION This file contains the Receive Interrupt Service
467 , Routines which are invoked when the URRT has received a character
468 ; at one of the four ports. The entr; points for the four routines
469 i are: REC_O, REC_1, REC_2, and R
470 H All four rouunes are basically the same and call the macro,
471 ; RECISR. A description of this macro may be found in the file
472 ; &MX4EQUS.
473 ;t‘l!x‘llxtlttt!lttltltllt!!ll!l!tttlt!ltttt!!lltttttl!ttl!lttt!tt!l!‘
47s ; RECEIVE ISR FOR PORT #0
477 0000 D9 REC_O EXX CAUTION! IF THIS !SR CRN BE INTERRUPTED
478 0001 08 EX USE PUSH & POP OR MAY LOSE REG. CONTENTS
:gg 0002 RECXSR ﬁHERD 0,RTRIL_0,SIO_O_RO,PORTO,RX_BARSEO,STAT_0,BITS_O
*
481 +ICHECK IF BUFFER IS FULL - COMPARE HERD AND TAIL POINTERS
23% +;IF EQUAL THEN RETRIEVE CHAR. AND DISCARD. SET BIT IN STHTUS WORD
b
484 0002 3R 00 00 .’ LD A, (RHEARD_O) Retrieve value of head pointer
485 0005 47 + Lo ’
486 0006 3A 00 00 + LD A, (RTAIL_O) Retrieve value of tail pointer
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487 0009 3C + INC R
488 O000R '3C . INC A Add 2 to tail pointer
489 0008 B8 i cp B Comgare the two pointers
430 000C 20 0A . JR  NZ,220001 f pointers are not equal, jump
491 OOOE 08 70 + IN R,(SI0_0_RD) Retrieve character and discard
492 0010 21 00 00 + LD HL,STRT D Get address of Status byte
493 0013 CB DE + SET 3 éHL Set bit 3 in the Status byte
498 0015 C3 S8 00 : 3P 23000 Jump to exit routine
496 O,RETRIEVE CHARACTER AND DO BIT MAP CHECK. IF SPECIAL CHARACTER {BXT
:gg O,Fo THE PORT IS SET), SEND R SPECIAL CHRRACTER INTERRUPT TO HOS
499 0018 DB 70 0‘}10001. IN }SIO_O_RD) RETRIEVE CHRRACTER FROM UART
S00 001A 21 00 00 + D HL,B _0
501 0010 RS + AND (HL) - Mask of f parity bits
502 O001E 4F + L0 A
S03 O001F 06 00 + L0 8,0 Obtaining a 2-reg. quantity
S04 0021 21 00 00 + LD HL BIT_MAP Get address of Bit Map base
S0S 0024 09 L ADD BC it Hag Base+char.=effective address
506 0025 CB 46 + BIT Poéro éNL) Is the bit for the port = 12
ggg 0027 CAR 43 00 + Je Z... Jump if not a special character
.-
g?g +!BIT MAP POSITION SET - CHECK SEMAPHORE REG. BEFORE SENDING INTERRUPT
+:
S11 002R 3R 02 80 0?‘! 0003: LD R, (SEM_REG) Retrieve address of semaphore register
§12 0020 CB 7F + BIT If bit 7=0, continue, else check again
§13 002F C2 28 00 . JP NZ,220003
.
g%g 6ESEMPH0RE REGISTER SET - SEND INTERRUPT TO HOST & RELERSE SEM_REG
+*:
§17 0032 21 00 CO o’ LD HL,INT_COND Retrieve address of Int_Cond register
518 0035 CB C6 + SET porto (RLA Set bit for port specific interrupt
519 0037 21 00 00 + HL,16R_TAB Retrieve address of ICR TAB base
§20 003R 11 00 00 + LD DE,PORTO Get index into ICR tab - port specific
521 0030 19 « ADD HL,DE index + ICR TAB base = effective address
§22 003E CB CE + SET SPEC_ICR (HL) Set correct bit in ICR TRB
g%i 0040 32 02 80 + LD (SEM_S kEGi Clear bit 7 of Sem. reg. by writing to it
.
ggg +2PUT CHARACTER IN FIFO AND UPDATE THE TRIL POINTER
§27 0043 26 CS 0{'?0002 LD  H,RX_BASEO Get upper byte of FIFO base
§28 004S 3R 00 00 - o n,(Rfall_0) Get the value of the tail index
§29 0048 6F + LD L Lower byte of tail pointer to 1 register
§30 0049 71 + LD 'SHL).C Put character into buffer
$31 004R 23 + INC HL Increment address for status byte
§32 0048 3R 00 00 + LD R,(STAT_O) Retrieve status byte
$33 004E 77 + LD HL) ,A Put status byte into buffer
$34 004F AF + XOR
$3S Q0S50 32 00 00 * Lo ‘gSTRT_O).R Clear status register
636 00S3 7D + LD L Put tail pointer into R reg.
§37 0054 3C + INC R Update pointer for next char.
ggg 00SS 32 00 00 - Lo (RTRIL_O) ,A Update tail pointer index
*
540 0058 DS +$20004 EXX
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541 0059 08 + EX  AF,AF’
S42 00SA FB + El
S43 00SB ED 4D + RETI
S45 ; RECEIVE ISR FOR PORT #1
547 00SD D09 REC_1 EXX
S48 (00SE 08 EX AF ,AF’
ggg 00SF RECISR éHERD_l.RTRIL_l ,S10_0_BD,PORT1 ,RX_BRSE1 ,STAT_1,BITS_1
.
51 O:CHECK IF BUFFER IS FULL - COMPRRE HEAD AND TAIL POINTERS
gg% +;IF EQUAL THEN RETRIEVE CHRR. AND DISCARD. SET BIT IN STATUS WORD
*
ggg ggg; 29, 00 00 .’ tg g,‘gRHEAD_I) Retrieve value of head pointer
+ ’
ggg gggg gg 00 00 + %gc 8, (RTAIL_1) Retrieve value of tail pointer
*
$s8 0067 3C + INC R Add 2 to tail pointer
$59 0068 B8 + cP B Comfare the two pointers
S60 0069 20 0A8 + JR NZ,22000S f pointers are not equal, jump
S61 0068 DB 72 + IN A,{SI0_0_8D) Retrieve character and discard
$62 0060 21 00 00 . LD HL,STRT_T Get address of Status bg
$63 0070 CB DE + SET 3 HL& Set bit 3 in the Status byte
‘gg 0072 C3 85 00 : Ip 23000 Jump to exit routine
66 +IRETRIEVE CHARACTER AND DO BIT MAP CHECK. IF SPECIAL CHARACTER (BIT
g; +;FOR THE PORT IS SET), SEND R SPECIAL CHRRACTER INTERRUPT TO HOST.
*:
gg gg;; g? Zg 00 +%$2000s: w0 INHL Bi{sxo 0_8D) RETRIEVE CHARACTER FROM UART
-
_7]% gg;g 22 : ?gD “ Mask off parity bits
73 007C 06 00 . L B0 Obtaining a 2-reg. quantity
74 007E 21 00 00 + LD NL BIT_MAP Get address of Bit Map base
575 0081 09 + ADD Bit Map Baseschar.=effective address
76 0082 CB 4E N BIT Poén (HL) Is the bit for the port = 1?
;g 0084 CAR RO 00 : JP 6 Jump if not a special character
gg +i8IT MAP POSITION SET - CHECK SEMAPHORE REG. BEFORE SENDING INTERRUPT
81 0087 3R 02 80 ¢47ooo7 Lo A, (SEM_REG) Retrieve address of semaphore register
82 008R CB 7F BIT bit 7=0, continue, else check again
83 008C Cz 87 00 : JP  NZ,220007
:gg + }SEMAPHORE REGISTER SET - SEND INTERRUPT TO HOST & RELERSE SEM_REG
£ +:
687 008F 21 00 CO +’ HL  INT COND Retrieve address of Int_Cond register
688 0092 CB CE + SET portl Set bit for port specific interrupt
589 0084 21 00 00 .- LD HL, é Retrieve address of ICR TAB base
80 0087 11 01 00 + LD DE, POR‘I’ Get index into ICR tab - port specific
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$91 0098 19 + ADD index + ICR TRB base = effective address
§92 0088 C8 CE : + SET SPéC ICR,(HL) Set correct bit in ICR TAB
ggi 0080 32 02 80 + Lb (SEN_| REGi A Clear bit 7 of Sem. reg. by writing to it
.
ggg OEPUT CHARACTER IN FIF0 AND UPDATE THE TARIL POINTER
o
§97 00RO 26 C4 +420006: LD RX_BRSE1 Get upper byte of FIFO base
$98 00R2 3A 00 00 + LD R ékfﬂll‘ 1) Get the value of the tail index
§99 00AS 6F + Lo L, Lower byte of tail pointer to 1 register
600 00R6 71 * LD ’(‘HL).C Put character into buffer
601 00R7 23 + INC Increment address for status byte
602 00A8 3R 00 00 + Lo A, (STAT_ 1) Retrieve status byte
ggg gggg ;Z : )L(gR HL) ,R Put status byte into buffer
606 0QORD 32 00 00 + LD AsTnT_l),a Clear status register
606 O00BO 70 + LD L Put tail pointer into R reg.
607 00Bif 3C . INC R pdate pointer for next char.
ggg 0082 32_ 00 00 : LD (RTARIL_1),R Update tail pointer index
610 00BS D9 +$20008 EXX
611 0086 08 . EX RF,AF’
612 00B7 FB + El
613 0088 ED 4D + RETI
615 ; RECEIVE ISR FOR PORT #2
617 O00BA D9 REC_2 EXX
618 0088 08 EX ___AF,AF’
gég 008BC RECISR éHEaD 2,RTAIL_2,S10_1_AD,PORT2,RX_BASE2,START_2,BITS_2
.
621 ~ECHECI< I1F BUFFER IS FULL - COMPARE HERD ANO TAIL POINTERS
ggg :.IF EQUAL THEN RETRIEVE CHAR. AND DISCARD. SET BIT IN STMUS WORD
ggg 883% 23 00 00 :' tg g RHEAD_2) Retrieve value of head pointer
g%g 8882 gg 00 00 : %3:: 2 , (RTAIL_2) Retrieve value of tail pointer
628 00C4 3C + INC R Add 2 to tail pointer
629 00CS 88 + cP B8 COm?are the two pointers
630 00C6 20 OR + IR 220009 f pointers are not equal, jump
631 00C8 0B BO + IN R, (SIO 1_AD) Retrieve character and discard
632 00CR 21 00 00 + Lo ,STAT_Z Get address of Status byte
633 00CD CB DE + SET 343HL% Set bit 3 in the Status byte
ggg 00CF C3 12 01 : JpP 22001 Jump to exit routine
636 +IRETRIEVE CHARACTER AND DO BIT AP CHECK. IF SPECIAL CHARACTER 4817
ggg ::FOR THE PORT IS SET), SEND R SPECIAL CHARACTER INTERRUPT TO HOS
639 00D2 DB BO "}?0009: IN ] {SXO_!_GD) RETRIEVE CHARACTER FROM UART
640 0004 21 00 00 . 0 HL,BitS 2
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;SEMAPHORE REGISTER SET - SEND INTERRUPT TO HOST & RELEASE SEM_REG
LD HL,INT_COND Retrieve address of Int_Cond register

ey

01:9 21 00 CO

014C CB DE SET PoRT3 (WL& Set bit for port specific interrupt
014E 21 00 00 E Lo HL.I(':R 1R8 Retrieve address of ICR TAB base

015t {1 03 00 LD DE,PORT3 Get index into ICR tab - port specific
0154 19 ADD HL,DE index + ICR TRB base = effective address
0155 CB CE SET SPéC_ICR (HL) Set correct bit in ICR TARB

01ST7 32 02 80 . Lo (SEH_REGS,R Clear bit 7 of Sem. reg. by writing to it
1

;PUT CHARACTER IN FIFO ANO UPDATE THE TAIL POINTER

COBINNPINHOODIDNBWNHOODRIDNBWN=O

P R D R AR R R R il e

g:% ggg‘sl 22 + fED éﬂk) fask off parity bits
+
643 0009 06 00 + LD 8:0 Obtaining a 2-reg. quantity
644 00DB 21 00 00 E ¢+ LD  HL,BIT_MARP Get address of Bit Map base
645 OODE 09 + ADD H Bit Map Base+char.=effective address
646 00DF CB S6 + 8IT PORTZ, (HL) Is the bit for the port = 12
g:g 00E1 CR FD 00 C « JP Z,??0610 Jump if not a special character
.
ggg +i8IT MAP POSITION SET - CHECK SEMAPHORE REG. BEFORE SENDING INTERRUPT
pe
651 OOE4 3R 02 80 +320011: LD R, (SEM_REG) Retrieve address of semaphore register
652 OOE7 CB 7F + BIT If bit 7=0, continue, else check again
ggz 00ES C2 E4 00 c + JP  NZ,720011 ’
*+5
ggg +;SEMAPHORE REGISTER SET - SEND INTERRUPT TO HOST & RELERSE SEM_REG
.
657 00EC 21 00 CO % LD HL INT COND Retrieve address of Int_Cond register
658 OOEF CB D6 + SET PORT2 (HL& Set bit for port specific interrupt
659 O00F1 21 00 00 E + LD HL,ICR_TAB Retrieve address of ICR TRB base .
660 O0F4 11 02 00 . LD DE ,PORT2 Get index into ICR tab - port specific
661 O00F7 19 + ADD index + ICR TRB base = effective address
662 00F8 CB CE + SET SPéC_ICR,(HL) Set correct bit _in ICR TRB .
ggg 00FR 32 02 80 :' Lo (SEM_REG) ,A Clear bit 7 of Sem. reg. by writing to it
ggg +iPUT CHRRACTER IN FIFO AND UPDATE THE TRIL POINTER
.
667 OOFD 26 C3 +320010: LD H,RX_BASE2 Get upper byte of FIFO base
668 OOFF 3R 00 00 E + Lo R.AR*RI[_Z) Get the value of the tail index
669 0102 6F + LD L, Lower byte of tail pointer to 1 register
670 0103 71 + LD HL),C Put character into buffer
671 0104 23 + INC HL Increment address for status byte
672 0105 3R 00 00 E + LD R, (STAT_ 2) Retrieve status byte
g;g 8}83 ZZ : kgk HL),A Put status byte into buffer
67S 010A 32 00 00 E + LD ASTRT_Z).G Clear status register
676 010D 7D * LD WL Put tail pointer into A reg.
677 O10E 3C + INC R Update pointer for next char.
g;g 010F 32 00 00 E :. LD (RTRIL_2),A Update tail pointer index
630 0112 D09 +320012 EXX
681 0113 08 + EX  RF,AF*
682 0114 FB + El
683 011S ED 4D + RETI
685 3 RECEIVE ISR FOR PORT #3
687 0117 D9 REC_3 EXX
688 0118 08 EX  AF,AF'
ggg 0119 . RECISR éHERD_3,RTRIL_3,SIO_l_BD,PORTS,Rx_gnsss.STRT_g,BITs_s
’
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691 +;CHECK IF BUFFER IS FULL - COMPARE HERD AND TRIL POINTERS
ggg +;1F EQUAL THEN RETRIEVE CHAR. AND DISCARD. SET BIT IN STATUS WORD
o
ggg 8{}% 22 00 00 E :' tg A, (RHEARD_3) Retrieve value of head pointer
ggg 8{%3 gé 00 00 E : %ac 2:(RTRIL_3) Retrieve value of tail pointer
698 0121 3C + INC A Add 2 to tail pointer
699 0122 88 * cp B Comgare the two pointers
700 0123 20 OA . JR  NZ,220013 f pointers are not equal, jump
701 0125 DB B2 + IN RA,(S10_1_8D) Retrieve character and discard
702 0127 21 00 00 E + LD  HL,STAT 3 Get address of Status byte
703 012 CB DE + SET 346HL& Set bit 3 in the Status byte
;gg 012C €3 6F 01 [»4 :. JP 22001 Jump to exit routine
706 *ERETRIEVE CHRRACTER AND DO BIT MAP CHECK. IF SPECIARL CHARACTER {BIT
;gg +;FOR THE PORT IS SET), SEND A SPECIAL CHARACTER INTERRUPT TO HOST.
pe]
709 O012F DB B2 +320013: IN R {SIO_J_BD) RETRIEVE CHARACTER FROM UART
0131 21 00 00 E + Lo HL,Bi7s 3 ; )
gigg 22 : ego Hk) Mask off parity bits
0136 06 00 + L0 B0 Qbtaining a 2-reg. gquantity
0138 21 00 00 E + LD  HL,BIT_MRP Get address of Bit Map base
0138 09 . ADD HL,BC Bit Haﬁ Base+char.zeffective address
013C CB SE + 8IT PORT3, (ML) Is the bit for the port = 12
0136 CA SA 01 c + 3P Z,220014 Jump if not a special character
.-
+:BIT MAP POSITION SET - CHECK SEMAPHORE REG. BEFORE SENDING INTERRUPT
pe
t 0141 3R 02 80 0??0015: LD R,(SEM_REG) Retrieve address of semaphore register
0144 CB 7F + 8IT If bit 7=0, continue, else check again
0148 €2 41 01 c + JP  NZ,?2001S
+
+
+
*
+*
+
+
+
*
*
+
+
+
01SA 26 C2 05?0014: LD  H,RX_BRSE3 Get upper byte of FIFO base
01SC 3R 00 00 E ¢+ LD R,Akfnlt_3) Get the value of the tail index
01SF 6F + w L, Lower byte of tail pointer to 1 register
74 0160 71 + LD éHL),C Put character into buffer
741 0161 23 . INC HL Increment address for status byte
742 0162 3R 00 00 E LD A, (STAT_3) Retrieve status byte
743 0165 77 + LD AHL),R Put status byte into buffer
744 0166 ARF + XOR
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Lo ASTQT_3).Q Clear status register
LD WL Put tail pointer into A reg.
Update pointer for next char.

INC R
LD (RTAIL_3),A Update tail pointer index

EXX
EX  AF,AF’
El
RETI

END

PAGE
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1 SOURCE &RXERR
§ PROGRAMMER: LIZ POTEET
4 : 4 CHANNEL DIO MUX éFORDYCE) - SPECIAL RECEIVE CONDITION ISR’'S
g H R PORT THRU 3 - PRRITY, OVERRUN, FRAMING ERRORS
7 :!K!t!l‘ltttl!!t!ltll!ltltllttl!!t!lltl!xll#l!!llll!!tltlltl*tlt
8 4 COPYRIGHT HEWLETT-PACKARD COMPANY 1983. ALL RIGHTS
9 1 ESERVED. NO PRRT OF THIS PROGRAM MAY BE PHOTOCOPIED,
10 Hd REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LANGUAGE WITHOUT
11 ;% THE PRIOR WRITTEN CONSENT OF HEWLETT-PRCKARD COMPANY
12 ’tltltt‘ltttllltll!!lt!!lttxt!x:lxttttiltltlxllt!ll‘lx!!*t!ll!li
13
14 : LIST
18 NAME RXERR
16 COPY &MX4EQUS
:gg LIST S
:gg ! PUBLIC RX_ERRO,RX_ERR1 ,RX_ERR2,RX_ERR3
480 ! EXTRN STRT O STRT 1 STAT_2,STAT_3,RHERD_O RHEAD 1 RHERD_2
461 EXTRN RHEAD_3,RTATL'O RTATL 1 ATALL 3 R TniL 'MAp
462 EXTRN ICR_TAB,BITS 6 éns 1] -31%s 2,511
463 'tt’!!llx!l!lllx!tlltlx!ttttxlxtl!l*lt!lx!!ttltttlll!lltllllt!lltl!tt!
464 .DESCRIPTION' This file contains the Special Receive Condition
465 s Interrupt Service Routines which are invoked when the UART has
466 ; recejved a character which has one of three error conditions
467 ; 8ssociated with it: a parity error, a URRT overflow error, or a
468 3 framing error There is one Specni Recuve Condition ISR’ for
489 ; each port. 11 four are basically the same. The entry points are:
470 3 RX_ERRO, RX ERRI RX_ERR2, and RX_ERR3.
471 H “The épecul Receive Condition TSR's consist of two macros. The
472 ; first is SPEC_RX and the second RECISR. A description of both of
473 ; these may be Tound in the file &MX4EQUS.
474 ;ltlxlttl!ltt!t!x!llttltltl!tllx!lllt!xlxtl!xttlltlltltttl!l*!ttt!l!tl
476 CSEG
478 ; RECEIVE ISR FOR PORT #0
480 0000 RX_ERRO SPEC RX SIO_O_RC,STAT O
481 0000 09 + CAUTION! IF THIS ROUTINE IS INTERRUPTED
:gg 888% gg o1 + Eg nr AF’ USE PUSH & POP ELSE MAY LOSE REG. VALUES
+
484 0004 D3 7% + ouT £§IO O_RC& Point to Read Register 1
485 0006 DB 71 + IN (sTo é Read contents of Read Reg. 1
486 0008 CB 27 + SLR A Shift 1 bit left for status byte
487 000R E6 EO + AND ERR_MSK Mask off all but error bits
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488 000C 47 + b B,R B reg is status byte parameter in RECISR
489 000D 3R 00 00 E + Lb A, (STRT_O) Retrieve value in Status byte
490 0010 BO + orR 8 Combine with any other possible bits
481 0011 32 00 00 E + LD STRT _0),A Put new value in Status Register
492 0014 3E 30 + Code for Error Reset
493 0016 D3 71 + éﬁ Er or latches now re
:gg 0018 . RECXS RHERD' o ﬁTRIL 0,SI0_O_RD,PORTO,RX snsso STAT_0,BITS_O
496 +1CHECK IF BUFFER IS FULL - COMPARE HEAD AND TAIL PGINTERS
:gg +;IF EQUAL THEN RETRIEVE CHRR. AND DISCARD. SET BIT IN STATUS WORD
+
ggg ggig 25] 00 00 g + l‘:g A, (RHEAD_O) Retrieve value of head pointer
+*
gg% 88%% gg 00 00 E ¢ 'igc g , (RTAIL_O) Retrieve value of tail pointer
+
$03 0020 3C + INC R Add 2 to tail pointer
04 0021 B8 + cP B Com?are the two pointers
0S 0022 20 OA + JR NZ,220001 f pointers are not equal, jump
06 0024 DB 70 . IN n,(sm 0_R0) Retrieve character and discard
07 0026 21 00 00 E + LD HL,STR Get address of Status byte
08 0029 CB DE + SET 356HL Set bit 3 in the Status byte
‘?g 0028 C3 6E 00 : JP 27000 Jump to exit routine
511 +ERETRIEVE CHRRACTER AND DO BIT MAP CHECK. IF SPECIAL CHARACTER ‘BIT
‘{g +;FOR THE PORT IS SET), SEND R SPECIAL CHRRACTER INTERRUPT TO HOSTY.
.
%g gggs g? gg 00 E +$20001: w0 INHL g {sxg_o_ao) RETRIEVE CHRRACTER FROM UART
*
%g gggi Ag + fgo ng) - Mask off parity bits
*
18 0035 06 00 + Lo 8'0 Obtaining a 2-reg. ﬁuanti‘y
19 0037 21 00 00 E + Lo ML BIT_MAP Get address of Bit Map base
20 003R 09 + RDD BC g Base+char.=effective address
21 0038 CB 46 + BIT poéro 94 gL B R Rt foa ihe port = 12
%g 0030 CA 59 00 C + P ?? Jump if not a special character
P
%3 +iBIT MAP POSITION SET - CHECK SEMAPHORE REG. BEFORE SENDING INTERRUPT
> +:
526 0040 3R 02 80 +%20003: L0 A, (SEM_REG) Retrieve address of semaphore register
27 0043 C8 7F + 1 bit 7=0, continue, else check again
%g 004S C2 40 00 c : P NZ,220003
gti) +}SEMAPHORE REGISTER SET - SEND INTERRUPT TO HOST & RELEASE SEM_REG
pe
32 0048 21 00 CO .’ LD HL,INT COND Retrieve address of Int_Cond register
33 0048 CB C6 + SET PortO ém& Set bit for port s c1f:\c interrupt
34 0040 21 00 00 E + Lo ,Ié T 8 Retrieve address of ICR TAB base
35 0050 11 00 00 + Lo DE Get index into ICR tab - port specific
36 0053 19 + ADD  HL index + ICR TAB base = effective address
37 0054 CB CE + SET SPéC ICR,(HL) Set correct bit in ICR T
gg 0056 32 02 80 : Lo (SEM_] REG‘ Clear bit 7 of Sem. reg. by writing to it
>:(1) *EPUT CHARACTER IN FIFO AND UPDRTE THE TRIL POINTER
1 s
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S42 0059 26 CS +220002: LD H,RX_BRASEO Get upper byte of FIFO base
543 0058 3A 00 00 E + LD R,ékntE_O) Get the value of the tail index
S44 O00SE 6F + LD L, Lower byte of tail pointer to 1 register
545 00SF 71 0 LD (HL) ,C Put character into buffer
646 0060 23 * INC HL Increment address for status byte
547 0061 3R 00 00 £ + LD R, (STAT_O) Retrieve status byte
g:g gggg ;IZ : )lZgR AHL),G Put status byte into buffer
$50 0066 32 00 00 E + Lo ASTRT_O) ,A Clear status register
§51 0068 7D + Lo WL Put tail pointer into A reg.
6§52 006A 3C + INC R Update pointer for next char.
ggi 0068 32 00 0O E : Lo (RTRIL_O),R Update tail pointer index
555 006E D9 +$270004 EXX
§56 006F 08 + EX AF,RF’
§57 0070 FB + El
§58 0071 ED 4D + RETI
$60 ; RECEIVE ISR FOR PORT #1
5§62 0073 RX_ERR1 SPEC_RX SI0_0_BC,STAT 1
§63 0073 D9 - EXX CAUTION! IF THIS ROUTINE IS INTERRUPTED
ggg 88;3 gtEs 01 + E)é gFlnF’ USE PUSH & POP ELSE MAY LOSE REG. VALUES
*
§66 0077 D3 73 + ouT Aélo o_BCg A Point to Read Register 1
§67 0079 OB 73 + IN , (ST0ZO0_| C) . Read contents of Read Reg. 1
568 0078 CB 27 + SLA R Shift 1 bit left for status byte
569 0070 E6 EO - AND ERR_MSK Mask off all but error bits
7 Q07F 47 + Lo B8, B reg is status byte parameter in RECISR
71 0080 3R 00 00 E «+ LD R,(STAT_1) Retrieve value in Status byte
72 0083 BO * OR B Combine with any other possible bits
$73 0084 32 00 00 E + Lo STRT_1),R Put new value in Status Register
74 0087 3E 30 + Lo Code for Error Reset
76 0088 D3 73 + ot éélo 0_BC),R Error latches now reset
;2 0088 RECISK RHERD_1 ,émIL__l ,SI10_0_BD,PORT1 ,RX_BRSE1,STAT_1,BITS_1
.-
78 ¢§CHECK IF BUFFER IS FULL - COMPRRE HERD AND TAIL POINTERS
‘Zg :EIF EQUAL THEN RETRIEVE CHAR. AND DISCARD. SET BIT IN STRTUS WORD
g% gggg zg 00 00 .’ tg g,éRHERD_l) Retrieve value of head pointer
+ .
gz 883; gﬁcl 00 00 E : ‘I'?dc 2:(RTRIL_1) Retrieve value of tail pointer
$85 0093 3C + INC R Add 2 to tail pointer
86 0094 88 + cep B Comfare the two pointers A
$87 0095 20 0A + JR NZ,22000S f pointers are not equal, jump
$88 0097 DB 72 + IN AR,(SI0_0_BD) Retrieve character and discard
$89 0089 21 00 00 + LD HL,STAT_T Get address of Status byte
§90 009C CB DE + SET 3 éHL& Set bit 3 in the Status byte
§91 O008E C3 E1 OO + Jp ?‘} 00! Jump to exit routine
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592 +3 .
593 QERETRIEVE CHARACTER AND DO BIT MAP CHECK. IF SPECIAL CHARACTER {BIT
ggg :‘iFOR THE PORT IS SET), SEND R SPECIAL CHARACTER INTERRUPT TO HOST.
596 OORLT DB 72 0‘}?0005: IN R #SIO_O_BD) RETRIEVE CHARACTER FROM URRT
$97 O00R3 21 00 00 E + LD HL .Bf S_1 i
ggg 882? 2‘6: : fgo Hk) Mask off parity bits
600 00R8 (06 00 + LD a:o Obtaining a 2-reg. quantity
601 O00RR 21 00 00 E + LD HL ,BIT_MAP Get address of Bit Map base
602 O00RD 09 + ADD HL ,BC Bit Hag Base+char .seffective address
603 OORE CB 4E + 8IT PORTI 6HL) Is the bit for the port = 12
ggg 0080 CR CC 00 [ : JP Z,??()é 6 Jump if not a special character
38_6’ :EBIY MAP POSITION SET - CHECK SEMAPHORE REG. BEFORE SENDING INTERRUPT
608 0083 3A 80 +3$20007: LD A, (SEM_REG) Retrieve address of semaphore register
609 00B6 CB 7F +* BIT If bit 7=0, continue, else check again
e10 0088 C2 83 00 c ¢ IP NZ,720007
g % :§SEMPHORE REGISTER SET - SEND INTERRUPT TO HOST & RELEASE SEM_REG
614 0088 21 00 CO +’ LD HL.INT_COND Retrieve address of Int _Cond register
615 O0OBE CB CE + SET PORTY éHLA Set bit for port specific interrupt
616 00CO 21 00 00 E + LD HL,IC TAB Retrieve address of ICR TRB base
617 00C3 11 01 00 + LD DE ,PORT1 Get index into ICR tab - port specific
618 00C6 19 + AD index + ICR TAB base = effective address
619 00C7 CB CE + SET SPQC_ICR (HL) Set correct bit in ICR TRB
g (1) 00C9 32 02 80 : Lo (SEH_&EGLR Clear bit 7 of Sem. reg. by writing to it
g g OEPUT CHARACTER IN FIFO AND UPDATE THE TAIL POINTER
2 +
624 00CC 26 C4 *‘.’?0006: LD H,RX_BASE1L Get upper byte of FIFQ base
625 O00CE 3A 00 00 E + Lo ﬂ.AkfﬂIL’_l) Get the value of the tail index
626 0001 6F + Lo . Lower byte of tail pointer to 1 register
627 0002 71 + Lo ’SHL).C Put character into buffer
628 0003 23 - INC HL Increment address for status byte
629 0004 3A 00 00 E « L0 A, (STAT_1) Retrieve status byte
gg(lb gggg ZZ : )L(gk HL) ,R Put status byte into buffer
832 0009 32 00 00 E + Lo ‘SSTRT_U,G Clear status register
833 00DC 7D + L0 sL Put tail pointer into R reg.
634 0000 3C + INC R Update pointer for next char.
ggg 00DE 32 00 00 E : Lo (RTRIL_1),R Update tail pointer index
837 OOE1 D9 +220008 EXX
638 00E2 08 . EX AF AP’
639 O00E3 FB +* El
00E4 ED 4D + RETI

642 3 RECEIVE ISR FOR PORT 2
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644 RX_ERR2 SPEC _RX SIO_1_RC,STRT_ 2
64S + EXX CAUTION! IF THIS ROUTINE IS INTERRUPTED
g:? o1 . Eg RF RF* USE PUSH & POP ELSE MRY LOSE REG. VALUES
+*
648 B1 + out Aé A Point to Read Register 1
649 B1 . IN (sl'o 1_h¢) Read contents of Read Reg
650 27 + SLR Shift 1 bit left for status byte
651 EOQ + AND ERR _MSK Mask off all but error bits
652 + L0 B8,R” B reg is status byte parameter in RECISR
653 00 00 + LD R (STAT_2) Retrieve value in Status byte
654 . oR B8 Combine with any other possible bits
655 00 0O + Lo (STAT_2),R Put new value in Status Regzster
656 30 + LD Code for Error Resex
657 81 + é Er la now re
ggg RECIS RNERU 2 émn 2, SIO 1 RD PORTZ RX ansez STAT_2,BITS_2
*;
660 +;CHECK IF BUFFER IS FULL - COMPARE HEAD AND TAIL POINTERS
ggé +;IF EQUAL THEN RETRIEVE CHAR. AND DISCARD. SET BIT IN STRTUS WORD
”
663 OOFE 00 00 + LD R, (RHEAD_2) Retrieve value of head pointer
664 0101 + Lo 8,R
66S 0102 00 00 + LD R, (RTRIL_2) Retrieve value of tail pointer
666 010S + INC A
667 0106 + INC A Add 2 to tail pointer
668 0107 + cP B Com?are the two pointers
669 0108 OR . JR  NZ,220009 f pointers are not equal, jump
670 O10R BO + IN A,(SI0O_1_RD) Retrieve character and discard
671 010C 00 00 + LD HL,STAT_Z Get address of Status byte
672 O010F DE + SET 3 (HL% Set bit 3 in the Status byte
€73 o111 54 01 + 3P 2%001 Jump to exit routine
.i
67% 5 ETRXEVE CHARARCTER AND DO BIT MAP CHECK. 1IF SPECIARL CHARACTER ‘(BIT
g;g +iFOR THE PORT IS SET), SEND A SPECIAL CHARACTER INTERRUPT TO HOS
*:
678 0114 80O +%20009: IN ‘(SlO_I_RD) RETRIEVE CHARACTER FROM URRT
679 0116 00 00 * LD L,8 =
680 0119 + AND  (HL) Hask off parity bits
681 O011R + LD R
682 011B 00 + Lb 8,0 Obtaining & 2-reg. quantity
683 011D 00 00 + LD HL 8IT_MAP Get address of Bit Map base
684 0120 + RDD 8C it Naﬁ Base+char.=effective address
685 0121 S6 + BIT P0§T2 (HL) Is the bit for the port = 1?
ggs 0123 3F 01 + JP Z,.?Oé Jump if not a special character
*5
ggg +;BIT MAP POSITION SET - CHECK SEMAPHORE REG. BEFORE SENDING INTERRUPT
.l
690 02 80 +%$20011: LD A, (SEM_REG) Retrieve address of semaphore register
691 TF +* BIT If bit 7=0, continue, else check again
ggg 26 01 + P NZ,220011
.'l
ggg + iSEMAPHORE REGISTER SET - SEND INTERRUPT TO HOST & RELEASE SEM_REG
’l
696 00 CO + LD  HL,INT_COND Retrieve address of Int_Cond register
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697 o] + SET PORTZ éHL& Set bit for port specific interrupt
698 00 00 + B Retrieve address of ICR TRB base
699 02 00 + LD Get index into ICR tab - port specific
700 + RDD HL DE index + ICR TAB base = effective address
701 CE N SET SPEC_ICR, (HL) Set correct bit in ICR TAB
:,!gg 02 80 + Lo (SEM_] REG) Clear bit 7 of Sem. reg. by writing to it
*+3
;83 +;PUT CHARACTER IN FIFO AND UPDRTE THE TAIL POINTER
*:
706 c3 +%$20010: LD RX_BASE2 Get upper byte of FIFQ base
707 00 00 . w A, m‘axt _2) Get the value of the tail index
708 + Lo Lower byte of tail poznter to } register
709 + Lo 'SNL),C Put character into buffe
710 + INC HL Increment address for status byte
711 00 00 + LD . R, (STAT_2) Retrieve status byte
712 + LD HL),R Put status byte into buffer
713 + XOR
714 00 00 . LD *STRT_Z).R Clear status register
718 + Ld L Put tail pointer into A reg.
716 . IN A Update pointer for next char.
;%g 00 00 + Lo (RTAIL_2),A Update tail pointer index
.
719 +$20012 EXX
720 + EX  AF,AF’
721 + El
722 40 . RETI
724 ; RECEIVE ISR FOR PORT #3
726 01S9 RX_ERR3 SPEC _RX SIO_i_BC,STAT 3
727 0159 + EXX CEUTION' IF THIS ROUTINE IS INTERRUPTED
728 01SA + EX RF AF’ USE PUSH & POP ELSE MAY LOSE REG. VALUES
729 0158 01 + LD
730 0150 B3 . ouT ‘gé sc& Point to Read Register 1
731 O1SF B3 + IN (s TO ¢) Read contents of Read Reg
732 0161 27 + SLA Shift 1 bit left for status byte
733 0163 EO + AND ERR MSK Mask off all but error bits
734 0165 + L0 B,R” B reg is status byte parameter in RECISR
735 0166 00 00 * LD R,(STAT_3) Retrieve value in Status byte
736 0169 + oR B8 Combine with any other possible bits
737 0168 00 00 + LD ASTRY 3).R Put new value 1in Status Register
738 016D 30 + L 3 Code for Error Reset
739 O016F 83 + éé Error_latches now re
?I:(l’ 0171 RECIS RHERG 3 &Tnu 3, SIO 1 BD PORT3,RX aases STAT_3,BITS_3
*;
742 +;CHECK IF BUFFER IS FULL - COMPRRE HERD AND TRIL POINTERS
;ﬁ +:IF EQUAL THEN RETRIEVE CHRR. AND DISCRRD. SET BIT IN STATUS WORD
M
745 00 00 E + Lo n,ARHERD_a) Retrieve value of head pointer
746 + L0 B,
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‘71:; 8%;3 gg 00 00 : Ifsc g , (RTAIL_3) Retrieve value of tail pointer
748 0179 3C + INC R Add 2 to tail pointer
750 017R B8 . cp B Com?are the two pointers
751 0178 20 OR + JR NZ,2720013 f pointers are not equal, jump
1752 0170 DB B2 + IN R, {SI0_1_8D) Retrieve character and discard
763 017F 21 00 00 + LD HL,STAT_3 Get address of Status byte
754 0182 CB DE + SET 3 éHL Set bit 3 in the Status byte
755 ol8a €3 €7 01 . I 2%001 Jump to exit routine
757 0 RETRIEVE CHARACTER AND DO BIT MAP CHECK. IF SPECIAL CHARACTER #BIT
;gg +!FOR THE PORT IS SET), SEND A SPECIAL CHARACTER INTERRUPT TO HOST.
;gg 8%8; g? g% 00 "}”0013' LD IN {SIO 1_BD) RETRIEVE CHRRACTER FROM URRT
+
;g% 8%28 22 : ?BJD Hn) Mask off parity bits
764 O018E 06 00 + LD 8’0 Obtaining a 2-reg. quantity
76S 0190 21 00 00 + LD HL BIT_MAP Get address of Bit Map base
766 0193 09 + ADD Bit Map Base+char.=effective address
767 0194 CB SE + BIT P0§T3 (HL) ls the bit for the port = 1?
zgg 0196 CR B2 01 : IP ,??06 Jump if not a special character
]"4? +iBIT MAP POSITION SET - CHECK SEMAPHORE REG. BEFORE SENDING INTERRUPT
*
772 0199 3R 02 80 +%20015: LD R, (SEM_REG) Retrieve address of semaphore register
773 019C CB 7F + BIT If bit 7=0, continue, else check again
774 O1%E C2 99 01 :, JP  NZ,2720015
;zg ::SEmPNORE REGISTER SET - SEND INTERRUPT TO HOST & RELEARSE SEM_REG
778 01RL 21 00 CO ! LD COND Retrieve address of Int_Cond register
779 01R4 CB DE + SET Pom‘s émg Set bit for port specific interrupt
780 01A6 21 00 00 + LD Retr:eve address of ICR TRB base
781 01R9 11 03 00 + LD 4 0 T3 Get index into ICR tab - port specific
782 O01RC 19 + ADD HL,D index ¢+ ICR TAB base = effective address
783 01A0 CB CE + SET spéc ICR, (HL) Set correct bit in ICR TRB
;gg 01RF 32 02 80 : LD (SEM_RE G), Clear bit 7 of Sem. reg. by writing to it
:I,gg O:PUT CHARACTER IN FIFO AND UPDATE THE TRIL POINTER
*
788 01B2 26 C2 0? 20014: tb H,RX_BRSE3 Get upper byte of FIFO base
788 0184 3R 00 00 + LD A ékfnlf 3) Get the value of the tail index
790 0187 6F + b, Lower byte of tail pointer to 1 register
791 0188 7% + LD ISHL)'C Put character into buffer
792 0189 23 + INC HL Increment address for status byte
793 01BA 3R 00 00 + LD A, (STAT_3) Retrieve status byte
;gg g}gg ;Z_ : }(gR "(‘HL),R Put status byte into buffer
796 O01BF 32 00 00 + LD ASTM‘_:;),N Clear status register
797 01C2 7D + LD WL Put tail pointer into A reg.
798 01C€3 3C + INC A Update pointer for next char.
Zgg 01C4 32 00 OO : Lo (RTRIL_3),R Update tail pointer index
1]
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801 01C7 D9 +220016 EXX
802 01C8 08 + EX AF,AF’
803 01C9 FB + El
804 O01CAR ED 4D + RETI
806 01CC END

ASSEMBLER ERRORS =

0




ERR LINE ARDDR B1 B2 B3 B4 280 ASSEMBLER VER 3.0MR PAGE 1

1 ,SOURCE &MX4TX

g {PROGRAMMER: LIZ POTEET

g : 4 CHANNEL DIO MUX (FORDYCE) - TRANSMIT ISR - URRT TRIGGERED

8 :lttttt!t!t!*ltl!ltttt#ltt!!!‘tt!l!‘!!tttltt!t!!t*l!t't!t!t!l!t‘

7 Hd écg COPYRIGHT HEWLETT-PACKARD COMPANY 1983. ALL RIGHTS

8 H ESERVED. NO PART OF THIS PROGRAM MAY BE PHOTOCOPIED,

9 ;% REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LRNGURGE WITHOUT

10 H THE PRIOR WRITTEN CONSENT OF HEWLETT-PACKARD COMPANY

l% ;ltt‘lttlllt!lllttt!llttlxl8!‘!tlxl*lkx!!!ltl*!xlttlxtllxtt!ll‘t

1 .

13 ) LIST X

14 NAME MX4TX

1S COPY &HX4EQUS
:gg LIST S
4s1 ' PUBLIC TX_0,TX_1,TX_2,TX_3
459 ' EXTRN THEAD_O,THEAD_1,THERD_2
460 EXTRN THERD_3,TTAIL o TTRIL 1 ,TTRIL_2,TTAIL_3,TONO
461 EXTRN TON1, Tonz TONT, fcr_T
463 -lt!t!t!ltt!l!tl!tttt!!!t!!lltttt!t!!8!!ltltllt!*ttli!!&x!ttt!!lttlt
464 'DESCRIPTION This file contains the Transmit Interrupt Service
46S ; Routines which are invoked when one of the SIO channels has finished
466 ; sending out a character and is ready for the next. The transmit
467 ; ISR is fundamentally the same for each of the four ports. The macro
488 3 TX_ISR is called in each and appropriate parameters are assed 2]
469 ; description of the macro is contained in the_file &MX4EQUS. The
470 ; entry points for the ISR’'s are: TX 0, TX_ 1, TX 2, and TX
471 ;xu:xuunxunxxxnuxunnxnxnxxuxuuuuxnxuuxnxunnu
473 CSEG
4718 ; TRANSHMIT ISR FOR PORT #0
:;; 0000 TX_0 TX_ISR SIO_O_AC,TONO,THERD_0,SI0_0_RD,TFIFO_O,TTRIL_O,PORTO

.
479 0000 D9 +’ EXX ICAUTION If this routine is interrupted,
:g(l) 0001 08 : EX RF,AF’ use push and pop or may lose reg. data
482 +ITEST IF TX BUFFER IS EMPTY
.

:gg 888% 26_; 00 00 E :' tg R, (THERD_O) Retrieve value in Head pointer index
486 0006 3R 00 00 E ¢ LD a:(TTnll._O) Retrieve value in Tail pointer index
487 0009 B8 + cCP B Compare; if Head=Tail then buffer is empty
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:gg 000R 20 24 + JR NZ,220001 If not empty, jump over next code sectio
+
:g(l) ¢§BUFFER EMPTY - TURN OFF URRT, SET TRAN-ON FLAG TO 0, EXIT ROUTINE
‘l
492 000C 3E 28 + LD Code for Reset TX Pending in WR1
493 000E D3 71 + ouT ééIO_O_RC),R Send to URRT. TX interrupts now stopped
494 0010 RF + XOR Clear R register
:gg 0011 32 00 00 + LD {TONO) ,R Flag now indicates transmitter off
4'
‘Ag; +; SEND HOST R TX EMPTY INTERRUPT - CHECK SEMAPHORE REG. FIRST
499 0014 3R 02 80 *590002 LD A, (SEM_REG) Retrieve contents of Semaphore register
S00 0017 CB 7F Bl Is bit 7 set? If so check again else cont.
ggé 0019 C2 14 00 + JP Né,?’OOOZ
+
:83 O.SEHRPHORE REGISTER SET - SEND INTERRUPT TO MOST & RELERSE SEMRPHORE
< +
0S5 001C 21 00 CO +! LD HL , INT_COND Retrieve address of Int _Cond register
06 O001F CB C6 + SET POﬁTO & Set bit for Port Syec:hc interrupt
07 0021 21 00 00 + LD HL, xcé m Retrieve address of
S08 0024 11 00 00 + L0  DE,PO Get index to ICR_T
$08 0027 19 . AdD HL,DE Obtain effective aadress
S10 0028 CB C6 + SET TX_ICR éNL Set correct bit in ICR_TAB
Si1  002R 32 02 80 + LD 4SEH RE ) Clear bit 7 of sem. reg by writing to it
§ }g 0020 C3 42 00 + JP 2200 Go to end of routine
+;
{g +iRETRIEVE CHARACTER FROM FIFO AND INCREMENT POINTERS
16 0030 16 C7 ‘??000! LD X_BASE Retrieve the base ugper byte of pointer
§17 0032 3A 00 00 + Lt R, ‘(THEF\U 0) Get lower byte of head pointer index
18 003S C6 RO + ADD A, ndd base lower byte to index
19 0037 SF + LD E nter so can use A register
20 0038 1R + LD { & RETRIEVE CHRRQCTE
21 0039 D3 70 + ouT Aé _AD) Send character to UART
22 0038 78 + LD Get lower byte again
23 003C 3C + INC Increment lower Dyte of head pointer
24 0030 E6 OF + AND THMSK isolates lower nibble (index)
%g 003F 32 00 00 : LD ('IHEQO_O),R Save updated pointer (lower byte)
527 0042 D9 +420003 EXX
28 0043 08 + EX  AF,AF’
29 0044 FB + El
30 0045 ED 4D + RETI
$32 s TRANSMIT ISR FOR PORT #1
gg 0047 T™X_t TX_ISR SI0_0_BC,TON1,THERD_1,SI0_0_BD,TFIFO_1,TTRIL_1,PORT1
e
36 0047 D9 .’ EXX {CAUTION If this routine is interrupted,
37 0048 08 + EX AF,AF’ use push and pop or may lose reg. data
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538 +;
gzg +;TEST IF TX BUFFER IS EMPTY
e
g:é 88:8 32 00 00 s’ tg R, (THEAD_1) Retrieve value in Head pointer index
*
S43 0040 3R 00 00 + LD ﬂ:(TTﬁIL_l) Retrieve value in Tail inter index
544 (0050 BS + cP B COmgare, if Head=Tail then buffer is emp({
g:g 005t 20 24 : JR  NZ,2720004 f not empty, jump over next code sectio
g:‘sl OEBUFFER EMPTY - TURN OFF UART, SET TRAN-ON FLAG TO 0, EXIT ROUTINE
..
649 0053 3E 28 . LD AR,28H Code for Reset TX Pending in WR1
§50 0055 D3 73 + ouT AéIO_O_BC),R Send to UART. TX interrupts now stopped
§51 00S7 AF * XOR Clear A register
ggg 0088 32 00 00 : Lo (TON1) ,8 Flag now indicates transmitter off
ggg ‘2 SEND HOST R TX EMPTY INTERRUPT - CHECK SEMAPHORE REG. FIRST
.,
§56 00SB 3R 02 80 +%$20008 LD R,(SEM_REG) Retrieve contents of Semaphore register
657 O0O0SE CB 7F * BIT s bit 7 set? If so check again else cont.
ggg 0060 C2 SB 00 : P NZ,22000S
gg(l) OESEMPHORE REGISTER SET - SEND INTERRUPT TO HOST & RELEARSE SEMAPHORE
.
§62 0063 21 00 CO .’ LD HL,INT_COND Retrieve address of Int _Cond register
§63 0066 CB CE + SET Poéfl & Set bit for Port S?ecxfic interrupt
564 0068 21 00 00 + LD ML, xcﬁ 1A Retrieve address of
§6S 0068 11 01 00 + LD DE Get index to ICR_T
666 006E. 19 + ADD  HL Obtain effective aadress
§67 006F CB C8 + SET TX ICR ém& Set correct bit in ICR_TAB
568 0071 32 02 80 + LD EH é Clear bit 7 of sem. reg by writing to it
ggg 0074 C3 83 00 * JP Go to end of routine
e
335 +iRETRIEVE CHARACTER FROM FIFO AND INCREMENT POINTERS
Pe
$73 0077 18 C7 *??0004 tdD D,TX _BASE Retrieve the base upper byte of pointer
§74 0079 3R 00 00 + LD n,{msnﬂ 1) Get lower byte of head pointer index
$75 007C C8 90 + ARDD R, TF Add base lower byte to index
$76 007 SF + LD E,R Save head pointer so can use A register
$77 O007F 1R + [ § & RETRIEVE CHARACTER
$78 0080 D3 72 + ouT ‘gﬁ 0_0_8D),R Send character to URRT
$79 0082 78 + Lo ,E Get lower byte again
§80 0083 3C + INC A Increment lower byte of head pointer
S81 0084 EB8 OF + AND THMSK THMSK isolates lower nibble (index)
ggg 0086 32 00 00 : Lo (THERD_1),R Save updated pointer (lower byte)
584 0089 D9 +320006 EXX
585 008R 08 + EX AF,AF’
$86 0088 FB + El
S87 008C ED 4D . RETI
589 s TRANSMIT ISR FOR PORT #2
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gg% 008E T™*X_2 TX_ISR SIO_1_AC,TON2,THEAD_2,SI10_1_ARD,TFIF0_2,TTAIL_2,PORT2
.
593 00BE D9 + EXX 1CAUTION If this routine is interrupted,
ggg 008F 08 * (34 AF ,AF* use push and pop or may lose reg. data
Q
ggg +!TEST IF TX BUFFER 1S EMPTY
+
$98 0090 3R 00 00 o LD R, (THE&D _2) Retrieve value in Head pointer index
$99 0083 47 + R B
600 0094 3A 00 00 + L0 A, L (TTAIL_2) Retrieve value in Tail pointer index
601 0097 B8 * ce 8 Com?are; if Head=Tail then buffer is empty
28:2; 0098 20 24 + JR NZ, 2720007 f not empty, jump over next code sectio
0
ggg *,BUFFER EMPTY - TURN OFF URRT, SET TRAN-ON FLARG TO 0, EXIT ROUTINE
*
606 0098 3E 28 o LD A,28H Code for Reset TX Pending in WR1
07 009C D3 Bf + ouT A§Io_1‘ﬁC),ﬂ Send to URRT. TX interrypts now stopped
608 O009E RF + XOR Clear A register
g?g 009F 32 00 00 + LD  (TON2),R Flag now indicates transmitter off
.
g{é +iSEND HOST A TK EMPTY INTERRUPT - CHECK SEMAPHORE REG. FIRST
M .
813 O0OR2 3R 02 80 +$20008 LD_ A, (SEM_REG) Retrieve contents of Semaphore register
614 00RS CB 7F + BIT . Is bit 7 set? If so check again else cont.
815 00A7 C2 A2 00 . P NZ,270008
0
g%g +ISEMAPHORE REGISTER SET - SEND INTERRUPT TO HOST & RELEASE SEMAPHORE
*
618 OORA 21 00 CO .’ Lo - INT_COND Retrieve address of Int_Cond register
620 OORD CB D6 + SET POﬁTz THL Set bit for Port Specific interrupt
621 O0RF 21 00 00 + L0 HL,ICR T Retrieve address of ICR_TAB
622 0082 11 02 00 + Lo DE, PORT2 Get index to ICR_TARB
623 00BS 19 - ADD HL,DE Obtain effective aadres
624 00B6 CB C§ * SET TX_ICR éHL Set correct bit in ICR_TRB
625 00B8 32 02 80 + Lo ;SE’ﬂ RE ) s Clear bit 7 of sem. reg by writing to it
ggg 0088 C3 DO 00 + Jp 220009 Go to end of routine
’1
g%g +;RETRIEVE CHARACTER FROM FIFO AND INCREMENT POINTERS
pei
630 O00BE 16 C7 +420007 4D D,TX _BARSE Retrieve the base upper byte of pointer
631 00CO 3A 00 00 + L0 A, ‘( 15 2) Get lower byte of head pointer index
632 00C3 C6 80 + ADD . R, TFIFD Rdd ba.':e lower byte to index
833 00CS SF + LD E pointer so can use A register
634 00C6 1R + Lo f % RETRIEVE CHRRQCTER
635 00C7 D3 BO + ouT éé 0_1_#D),A Send character to UART
636 00C9 78 + LD Get lower byte again
637 00CA 3C + INC Increment lower Dyte of head pointer
638 00CB E6 OF + AND T TMSK isolates lower nibble (index)
g:‘ig 00CD 32 00 00 + Lo (T«enn_z).a Save updated pointer (lower byte)
+
641 0000 D9 +320009 EXX
642 00D1 08 + " EX ~RFRF
643 0002 FB + EI
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644 0003 ED 4D + RETI
646 ; TRANSMIT ISR FOR PORT 43
g:g 000S ™ 3 TX_ISR ST0_1_8C,TON3,THERD_3,510_1_8D,TFIFO_3,TTAIL_3,PORT3
P
650 00DS D9 .’ EXX" {CAUTIDN If this routine is interrupted,
ggé 0006 08 + EX RF ,RF* use push and pop or may lose reg. data
pee
853 +ITEST IF TX BUFFER TS EWPTY
b
6SS 00D7 3R 00 00 * tb A, {THERD_3) Retrieve value in Head pointer index
656 000 47 * ] »
657 00DB 3R 00 00 + LD R, (TTAIL_3) Retrieve value in Tail inter index
658 O0ODE 88 + cp B Compare; if Head=Tail then buffer is empt
ggg 00DF 20 24 + JR  NZ,2?0010 f not empty, jump over next code sectlo
*:
ggé OEBUFFER EMPTY - TURN OFF URRT, SET TRAN-ON FLAG TO O, EXIT ROUTINE
*
663 O0E1 3E 28 +! LD A,28H Code for Reset TX_Pending in WR1
664 OOE3 D3 B3 + ouT 5510_1_8(:).9 Send to URRT. TX interrupts now stopped
66S O0O0ES AF * XOR Clear R register
ggg 00E6 32 00 00 . LD {TON3),R Flag now indicates transmitter off
.
ggg +iSEND HOST A Tx EMPTY INTERRUPT - CHECK SEMAPHORE REG. FIRST
*
670 O0O0E9 3R 02 80 0?"0011 1D A, {SEM_REG) Retrieve contents of Semaphore register
671 OOEC CB 7F + 81T Is bit 7 set? If so check 2gain else cont,
g:llg O0EE C2 ES 00 + Je Nt,?'zoou
-
g;g *ZSEMPHORE REGISTER SET - SEND INTERRUPT TO HOST & RELERSE SEMAPHORE
.
676 OOF1 21 00 CO .’ LD HL,INT_COND Retrieve address of Int_Cond register
677 OOF4 (B DE * SET PD§T3 HL Set bit for Port Sgeczfic interrupt
678 O0OF6 21 00 00 + o xcé 18 Retrieve address of ICR
679 OOF8 11 03 00 + L0 DE,P Get index to ICR_T
680 OOFC 19 + ADD HL,D Obtain effective aadress
681 OOFD CB C6 + SET Tx’ ICR éHLA Set correct bit in ICR_TAB
682 OOFF 32 02 80 * LD ;SEﬂ RE Clear bit 7 of sem. reg by writing to it
ggi 0102 C3 17 01 + Jp Go to end of routine
+:
ggg OERETRIEVE CHARACTER FROM FIF0 AND INCREMENT POINTERS
o
687 0105 16 C7 +320010 LD D,TX BASE Retrieve the base upper byte of pointer
688 0107 38 00 00 + Lo R.*THERD' 3) Get lower byte of head pointer index
689 010 (6 70 + ADD R,TFIFO_J RAdd base lower byte to index
630 010C SF + L0 E,R Save head pointer so can use A register
691 010D 1R + A { EI RETRIEVE CHRRHCTER
692 010t 03 B2 - ouT A!'i 0_1_80),.,A Send character to URRT
693 0110 78 + \E Get lower byte again
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694 0111 3C i INC R Increment lower byte of head pointer

695 0112 E6 OF + AND  TMSK THSK isolates lower nibble (index)

ggg 0114 32 00 0O £ + Lo (THERD_3),R Save updated pointer (lower byte)
. .-

698 0117 D9 +320012 EXX

699 0118 08 + EX AF ,AF*

700 0119 FB + El

701 011R ED 4D + RETI

703 011C ENO

ASSEMBLER ERRORS = 0




ERR LINE ARDDR B1 B2 B3 B4 Z80 ASSEMBLER VER 3.0MR PARGE 1
1 ;SOURCE : &MXTMR
% ;PROGRAMMER: LIZ POTEET
4 : 4 CHANNEL DIO MUX (FORDYCE) - TIMER INTERRUPT SERVICE ROUTINE
g H FOR 16 MILLSEC. TIME OUT
7 Ett!*tlltl!l!ttlK!*!tl*!t!xxl!!ttlll!ll!*t,tl!*ttl!!l!!!ﬂl!!ltll
8 Hd (Cg COPYRIGHT HEWLETT-PACKARD COMPANY 1983. ALL RIGHTS
9 73 RESERVED. NO PART OF THIS PROGRAM MAY BE PHOTOCOPIED,
10 +* REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LANGUAGE WITHOUT
11 7* THE PRIOR WRITTEN CONSENT OF HEWLETT-PACKARD COMPANY.
12 ;ltxttxt!t!*!txttttlxt!!!ll‘lxltlt!tll*ltltltttlltlxtt!!ltttttt!
13 H
14 ! LIST B
15 NAME MXTHMR
16 COPY &MX4EQUS
456 LIST §
457 H
458 PUBLIC TMR_ISR
460 SEEAKREEERAXERKRAEKERRXEEBE ALK ALXXXRKAREXRXXEASNEXATABXARERENIRKER
:gé iNAME: TMR_ISR
463 iDESCRIPTION:
464 H This ISR is called every 16 milliseconds when the CTC downcounts
465 ; to zero. The purpose of this routine is to send a Timer interrupt
:gg ; to the host.
‘68 stltl!xll'lllt!l!l’llt‘ll!lt!tllllx‘!!tt!lllxlllllltxlxlll!tltlltt!tl
470 CSEG
472 0000 THR_ISR:
473 0000 ©09 XX CAUTION! IF ANOTHER ISR CAN INTERRUPT, USE
474 0001 08 EX AF ,AF’ PUSH & POP SO THAT DONT LOSE REG. CONfENTS
476 sCHECK SEMAPHORE BEFORE SETTING INTERRUPT
478 0002 3R 02 80 THL: Lo R,ASEH_REG) Get contents of Sem_Reg
479 0005 CB 7F IT 7 If bit 7«0 continue else recycle
430 0007 €2 02 00 c JP N2,TMI
482 ;SEMAPHORE REG. SET - SEND INTERRUPT TO HOST AND RELERSE SEM. REGISTER
484 000A 21 00 CO LD HL,INT_COND Get address of Int_Cond register
485 0000 CB F6 SET 6, (HL) Set bit for timer interrupt
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486 O000F 32 02 80 Lo {SEM_REG) ,A Clear bit 7 of Sem. reg by writing to it
488 0012 D9 EXX
489 0013 08 EX AF,RF?
430 0014 FB El
491 0015 ED 4D RETI
492 0017 END
ASSEMBLER ERRORS = 0
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;SOURCE : &MXHST
{PROGRAMMER : LIZ POTEET

4 CHANNEL DIO MUX (FORDYCE) - HOST INTERRUPT SERVICE ROUTINE
(GENERATED BY CTC INTERRUPT)

L1222 23222233 323223 33322223333 332333 333833123333 33332833333 ¢¢73
iz (C) COPYRIGHT HEULETT-PACKARD COMPANY 1983 ALL RIGHTS
ix NO PART OF THIS PROGRAM MAY BE PHOTOCOPIED,
* REPRODUCED Of TRANSUATED To ANOTHER PROGRAM LANGUAGE WITHOUT
x THE PRIOR WRITTEN CONSENT OF HEWLETT-PACKARD COMPA
ll!*l*l!ltXt!!'t‘l!‘!""*‘*l*!ltllt*l!t‘3‘!“‘*‘**"‘3*!"*!"

tmrtermswiuswIutmImine

NRME MXHST
COPY &MX4EQUS
LIST §

-e

PUBLIC HSTINT
PUBLIC EEE2,EEE3,EEE4,EEES,EEES,EEET

EXTRN ISRPTO,ISRPT1,ISRPT2,ISRPT3
EXTRN THPTAB,CHNO_TA
EXTRN MODOUT, THROFF ,MX4ST

B e T et e T e e P Ty
i HOST INTERRUPT SERVICE ROUTINE

'
H This file contains the service routine which is invoked by CTC-0
,when the host puts an interrupt into the COMMAND reig“;ter This
;routine empties the contents of the CMND_TRE and COMMAND registers
;and begins checking the bits in both to determine what type of host
iinterrupt was requested. UWhen the interrupt has been interpreted and
jand serviced, the program jumps back to the beginning of this file to
isee if the host sent another interrugt during the course of the
Yrogrem. If the COM_REG is emgty e program will jump to the exit.
f there is data in tThe COM_REG, the program will begin servicing
'that data. In other words, it is possible for this routine to service
imore than one host interrupt, The reason for this is that if the
;host sends an interrupt during the course of this routine (when
,:nterrupts are disabled) the card will not get it due to the inability
,of the CTC to buffer interrupts.

FILES CALLED: MXPTO, MXPT1, MXPT2, MXPT3, MXMOD, EXTMR, MXAST
A B At LA FUA S A Tt P P

CSEG

HSTINT:
EXX CAUTION: IF ANOTHER ISR CAN INTERRUPT, USE
EX AF,RF? PUSH & POP SO THAT DONT LOSE REG. CONTENTS
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490 ;GRAB SEMAPHORE
492 0002 3R 02 80 EEEL: LD G,ASEH_REG) Contents of SEM_REG to R reg.
493 0005 CB 7F BIT 7 Test bit 7. If=1 then recycle
494 0007 C2 02 00 JP  NZ,EEE1 .
496 ;RETRIEVE VALUE IN COMMAND REG. & CMND_TAB.
498 000A 3R 01 CO LD A, (COM_REG)
499 0000 FE 00 cP 0 IS THE COMMAND REG. EMPTY?
500 O000F 20 03 JR  NZ,TST
S01 0011 C3 SE 00 - JP EEES YES - EXIT ROUTINE - _
603 0014 01 04 00 T8T: tD BC,4 Writing contents of CMND_TR8 to TMPTAB
504 0017 11 00 00 LD DE ,TMPTRB so that I can release the semaphore
505 0018 21 00 00 LD HL,CHMND_TAB quickly.
606 001D ED 80O LDIR
508 sCLERR COMMAND REG. AND CMND_TAB
§10 OO01F SF L0 E,R Save COMMAND reg value in E reg.
511 0020 AF XO0R A
§12 0021 32 01 CO Lo 'SCOH REG% A Clear COMMAND register
S13 0024 21 00 00 L0 HL,CAND_TAB  Get address if command table
§14 0027 77 LD HL),A Clear 1st byte in CMND-TRB
515 0028 23 INC HL
516 0029 77 L0 'SNL),ﬁ Clear 2nd byte
§17 002R 23 INC HL
518 0028 77 Lb AHL),G Clear 3rd byte
§19 002C 23 INC HL
5§20 0020 77 Lo {NL) A Clear 4th byte
$21 002 32 02 80 Lo SEM_REG) ,A Release SEM_REG by writing to it
gg:‘i ;BEGIN DETERMINING WHICH BITS IN CMND_TAB (NOW IN TMPTAB) ARE SET
$29 : NOTE: The following jumps should be treated as subroutine jumps.
6§26 ; The jump instructions are used instead because they are faster and
g%; ; there is a time constraint on this code.
5§29 : REG. USRGE - The £ register is used to hold the contents of the R
6§30 ; register during the jump to subroutine. In other words, the E
531 ; register must not be used in any of the following routines.
633 0031 78 LD  R,E
§34 0032 (F RRA Rotate Bit 0 of COMMAND reg data to Carry
§35 0033 SF L0 E,R Store temporarily in E
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§36 0034 DA 00 00 JP C,ISRPTO If bit 0=1, jmp to Pt O interrupt routine
§38 0037 78 EEE2: L0 AR,E Retrieve rotated pattern of A register
$39 0038 1F RRA Rotate bit 1 into Carry fla
§40 0039 SF LD E,R Store value temporarily in reg.
S41 003A DA 00 00 JP C,ISRPT1 If bit 1=1,jmp to port 1 interrupt routine
$43 0030 78 EEE3: L0 A,E Retrieve rotated bit pattern again
544 O003E 1iF RRA Rotate bit 2 into Carry flag
545 O0O03F SF LD E,R Save temporarily in E register
546 0040 DR 00 00 JP C,ISRPT2 If bit 2=1,jmp to port 2 interrupt routine
648 0043 7B EEE4: LD R,E Retrieve rotated bit pattern again
549 0044 1F RRA Rotate bit 3 into Carry flag
S50 0045 SF LD E,R Save bit pattern temporarily in E reg.
§S1 0046 DR 00 00 JP C,ISRPT3 If bit 3=1,jmp to port 3 interrupt routine
$53 0049 78 EEES: L0 A,E Retrieve rotated bit pattern again
$54 004A 1IF RRR Rotate bit 4 into Carry flag
$SS 0048 SF LD E,R Save bit pattern temporarity in E reg.
$56 004C DA 00 00 JP  C,MODOUT If bit 4=1, jmp to Modem Out. line routine
$58 O004F 78 EEE6: LD A,E
SS9 0050 1F RRA Rotate bit S into Carry flag
5§60 00S1 SF L0 E,R
S61 00S2 DA 00 00 JP  C,TMROFF If bit S=1,3imp to Timer On/Off routine
563 005S 178 €EET: LD R,E
$64 0056 1F RRR Rotate bit 6 into Carry flag
$6S 0057 SF LD E,R
S66 0058 DA 00 00 JP  C,HX4ST It bit 6=1,jmp to beginning of Self Test
$68 0058 C3 02 00 EEES: JP  EEEL Return to beginning of routine
$69 00SE D9 EEE9: EXX
$70 00SF 32 02 80 LD éSEH REG) ,R Release SEM_REG by writing to it
$71 0062 08 EX F,AF*
§72 0063 FB El
573 0064 ED 4D RETI
$74 0066 END

RSSEMBLER ERRORS =

0
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SOURCE : &MXEXT
PROGRAMMER: LIZ POTEET

4 CHANNEL DIO MUX (FORDYCE) - EXTERNAL STARTUS INTERRUPT ISR'S

EXEEEEREAEAEX AR RE KRR REX AT XX KT AEE XA TARXXITERCK T REX X RTXRXKKKSE
% (C) COPYRIGHT HEWLETT-PACKARD COMPANY 1983. ALL RIGHTS

* RESERVED. NO PART OF THIS PROGRAM MAY BE PHOTOCOPIED,

* REPRODUCED OR_TRANSLATED TO ANOTHER PROGRAM LANGUAGE WITHOUT
* THE PRIOR WRITTEN CONSENT OF HEWLETT-PARCKARD COMPANY.

P T T e e e e Ry e e e e P2 T S T2

LIST X
NAME MXEXT -

COPY &MX4EQUS

LIST S

PUBLIC EX_O0,EX_1,EX_2,EX_3,MOM3_SUB,MDM1_SUB

EXTRN RBRK_0,RBRK_1,RBRK_2 ,RBRK 3,STAT_0,STAT_1
EXTRN STAT_2,STAT_3, HODH_IN, MODA_ MASK

EXTXXXEEXEXXXARBEFREX AL RAKTXIRTXAX
EXTERNAL STRTUS INTERRUPT ROQUTINES

These ISR’s are called when one of the SIO channels has a trans-
ition on either the Break,DCD,CTS, or SYNC inputs. A TX underrun
will also cause this interrupt although these routines will not take
any action if that is what has triggerd the ISR. This file contains
the External Status ISR’s for all Tour ports. However, each of the
gorts expects different combinations of transitions. therefore the

SR's are different for each. The only thing in common is that each
of the ports may get 3 Break condition. The following are the valid
transiti:ns for each port and an explanation of what these lines
represent.

PORT 0 - BREAK Beginning or end of Break occurence
DCD Receiver Ready modem line change
CTS Clear to Send modem line change
SYNC Data Mode modem line change e
PORT 1 - BRERK Beginning or end of Break occurence
DCo Incoming Call modem line change
PORT 2 - BRERK Beginning or end of Break occurence
PORT 3 - BREAK Beginning or end of Break occurence

The Break processing code of each ISR is contained in a macro
called BRERK. his macro is part of the file &MX4EQU.

UPON EXIT OF BRERK MACRO:
B Register contains contents of SIO Read Reg. #0
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493 ; External Status interrupts have already been set
494 [ s s e e T g i e et Pt P R R S PR S SR e s 2 et 2
496 CSEG
498 ; EXTERNAL STATUS ISR FOR PORT #0
$00 0000 D9 EX_0 EXX ICAUTION - IF THIS ROUTINE IS INTERRUPTED @
501 000t 08 EX AF,AF’ USE PUSH & POP ELSE MAY LOSE REG. VALUES
503 ;WAS THE INTERRUPT CAUSED BY BEGINNING OR END OF BREAK?
§0S 0002 OE 71 L0 C,SIO_O_RC PARAMETERS FOR BREAK SUBROUTINE
S06 0004 21 00 00 E LD HL RBRK”O
$07 0007 11 00 00 E LD DOE, 'STAT 0
508 000A CD 4E 00 [ CALL BRK_SUB™
§09 0000 CD 80 00 c CALL MOM3_Sus
$11 0010 D9 EXX
612 0011 08 EX  AF,RF’
$13 0012 F8 El
§14 0013 ED 4D RETI
516 3 EXTERNAL STRTUS ISR FOR PORT #1
518 001S D09 EX_1 EXX ICAUTION - IF THIS ROUTINE IS INTERRUPTED
$19 0016 08 EX AF,AF’ USE PUSH & POP ELSE MRY LOSE REG. VRLUES
5§21 ;WAS THE INTERRUPT CAUSED BY BEGINNING OR END OF BRERK?
§23 0017 OFE 73 b C,sI0 0 BC PARAMETERS FOR BREAK SUBROUTINE
§24 0019 21 00 00 E LD HL,RBR’ 1
625 001C 11 00 00 E L0  DE,STAT_1
§26 O001F CD 4€E 00 [of CALL BRK _SuB~
628 ;CRLL SUBROUTINE WHICH DETERMINES WHETHER THE DCD INPUT LINE CHANGED
§29 0022 CD AF 00 [ CALL MDM1_SUB
§30 0025 D9
N
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5§31 0026 08 EX AF,AF’
§32 0027 FB El
6§33 0028 ED 4D RETI
$35 - ; EXTERNAL STRTUS ISR FOR PORT #2
$37 0024 D9 EX_2: EXX SCAUTION - IF THIS ROUTINE IS INTERRUPTED
§38 0028 08 EX  RF,RF’ USE PUSH & POP ELSE MARY LOSE REG. VALUES
$40 ;WAS THE INTERRUPT CAUSED BY BEGINNING OR END OF BRERK?
§42 002C OE 81 Lo ¢C,sIo 1_ﬂC PARAMETERS FOR BREARK SUBROUTINE
543 002E 21 00 00 E LD HL ,RBRK
§44 0031 11 00 00 E DE, 'STAT 2
$45 00 CD 4E 00 c CRLL BRK _SUB™
$47 0037 D9 EXX
$48 0038 08 EX AF,AF’
$49 0039 FB El
§50 003R ED 40 RETI
$52 s EXTERNAL STARTUS ISR FOR PORT #3
§54 003C D9 EX_3: EXX ICAUTION - IF THIS ROUTINE IS INTERRUPTED
655 003D 08 EX  AF,AF’ USE PUSH & POP, ELSE MAY LOSE REG. VALUES
$57 sWRS THE INTERRUPT CRUSED BY BEGINNING OR END OF BREAK?
6§59 O003E OE B3 LD c,SIo 1 BC PARAMETERS FOR BREAK SUBROUTINE
$60 0040 21 00 00 E LD NL RBRK”:
$61 0043 11 00 00 E OE, STAT 3
§62 0046 CD 4E 00 c CRLL BRK _SUB™
$64 0049 D9 EXX
$6S 004R 08 EX AF,aF’
$66 0048 FB El
§67 004C ED 4D RETI
$68 H
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S$69 H
510 ;!!tltt‘t'l!lll!ttlt!lilll!ltttl!!llt*l!tt'l!xilt!l!ltt!tltlttttzltt!
g;% ;SUBROUTINE NAME: BRK_SuB
s73 EDESCRIPTION: This purpose of this subroutine is to detect both the
S74 ; beginning of Break and the end of Break in the SI0O. The general
g;g ; process of this routine is as follows:
$717 : IF STRRT-OF-BREAK THEN (*BRK flag=0 and Break bit in SIO=1
578 H BEGIN
579 H BREAK FLAG:=1 A
gg(l) H TURN OFF RX INTERRUPT (xTo prevent interrupt for null char
582 ] ELSE
583 H IF_ END-OF-BRERK THEN (*BRK flag=1 and Break bit in SIO=0
684 . H BEGIN
589 H BREAK FLRG:=0
586 ; ERROR RESET THE CARRD (*In case SIO is programmed for odd
$87 H garity - null causes parity error
588 H SET BREAK BIT IN STATUS WORD x*xxassuming will get RX interrupt
S89 H REINARBLE RX INTERRUPT for the null char. when reinable
$80 H END
91 H
592 s PRRAMETERS :
593 H #SI0 - SI0 0_RC, SI0_0_BC, SIO_i AC, SIO_O_BC passed in C reg
592 H #BRK - RBRR O, RBRK_T, RBRK 2, RBRK'3 passed in HL reg
ggg H #STAT - STAT_O, STAT_i, STAT_2, STAT 3 passed in DE reg
ggg {UPON EXIT - B-REGISTER CONTAINS CONTENTS OF SIO READ REGISTER #0
gog ;t!lttki!*l!tll!!t‘lttlt*t’l!t!!ltt!!tltl'tttt!lxl!!t!llttt!tlt!litt!tl
0 H
601 H
602 O004E ED 40 éRK_SUB: IN  B,(C) Get contents of SI0O Read Reg. 0
603 0050 3E 10 LD A,10H Reset the Ext/Status Interrupt
604 0052 ED 79 ouT gé),a
605 00S4 (B 46 BIT (HL) Was start of break previously detected?
806 0056 20 11 JR_ N2,B1 es
607 0058 CB 78 8IT 17,8 Is this ‘a Break Interrupt?
ggg 00SR 28 23 . JR Z,B2 No, 9o to exit
g%g Esmm OF BREAK DETECTED - SET BRK FLAG AND TURN OFF RX INTERRUPTS
612 00SC CB C6 ! SET 0, (HL) Set BRK flag to 1
613 O00SE 3E 01 Lo 1 Turn off RX interrupts - This prevents
614 0060 ED 79 ouT Aé;,ﬂ the interrupt for the null character
615 0062 3E 07 LD preempting the one for end of break
616 0064 ED 79 ouT éé),a
g{g 0066 C3 7F 00 . Je 2 Go to exit
619 EEND OF BRERK DETECTED - CLERR BRK FLRG, ERROR RESET, SET STATUS BYTE,
g%tl) ;AND REENRBLE RX INTERRUPTS
622 0069 CB 78 81: BIT 7,8 Is this the end of bread detection?
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623 0068 20 12 JR  NZ,B2 No - go to exit .
624 0060 CB 86 RES O,AHL) Reset bit O of BRK flag
625 0Q06F 3E 30 L0 AR,30H Error reset the gort in case prog. for odd
626 0071 ED 79 ouT Aé&,n garity...null will cause a parity error
627 0073 62 LD N pper byte of status reg. address to H
628 0074 68 LD L,E Lower byte of status reg. address to L
629 0075 CB ES SET 4,(HL) Set bit for Break in Status byte
630 0077 3E 01 b A,1 Reenable the RX interrupts
631 0079 ED 79 ouT 561 A
632 0078 3E 17 LD H
833 0070 ED 79 out  (¢),R
83S O007F C9 82: RET ;Return to calling address
637 (EEERERIE XN EAE NSRRI KRR TR AT TR KRRRT AL RREXRX S KX XX XXX XEXSXERKK
638
gzg SUBROUTINE NAME: MOM3_SUB
641 DESCRIPTION: The purpose of this subroutine is to detect the status
642 of the three modem input lines in SI0 O channel R and see whether or
643 not there has been a change in the lines (i.e. whether the lines
844 are the same as recorded in the MODM_IN register). The three lines
84S are the DCD, CTS, and SYNC lines which are used as modem lines RR,
646 CS, and DM. If there has been a change in the lines, the MODM_IN
647 register will be change accordingly and an interrupt will be sent
648 to the host. The following is a pseudocode version of the following
ggg routine.
651 ROTRTE CONTENTS OF READ REG. 0 RIGHT 2 BITS (%To align with MODM_IN
852 ISOLRTE DCD, SYNC, AND CTS BITS
853 IF BITS FROM REARD REGISTER O RRE SAME
ggg ngCORRESPONDlNG BITS FROM HODM_IN, EXIT
656 HODM_IN(BITS 1-3):=READ REG. O BITS
657 IF_HMO0M_IN.AND.MODM MASK>0 THEN
ggg SEND HOST MODEM IRPUT LINE CHANGE INTERRUPT
660
gg% UPON ENTRY: B REGISTER CONTRINS VRLUE OF RRO IN SIO O CHR 8
ggg CALLED BY: EX_0 and INIT
66S EXTXTEEK 3 EEXXX EEEXKEKEKKRELKREXXKARELER
667 0080 MOM3_SUB:
668 0080 78 R,8 Contents of SIC Read Reg. 0 to A-reg
669 0081 1IF RRA Rotate right two bits gositions for a
670 0082 1F RRA gosition match with MODM-IN register
671 0083 E6 OE AND  EStSK1 solate DCD,SYNC,and CTS bits
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672 0085 47 LD B,A Temporary hold in B-reg
673 0086 3R 00 00 [3 Lo R, (MODM_IN) Get contents of MODM-IN register
674 0089 4F LD C,R Temporary hold in C-reg
675 008A E6 OE aND  ESMSK1 Isolate KR,DH, &CS bits from MODM-IN
676 008C ARS8 XOR B Change in the modem lines?
677 008D 28 1F JR  2,E2 No -"go to exit
679 sSET NEW BITS IN MODM_IN REGISTER
681 008F S7 Lo D,A Save XOR'd value in D; holds changed lines
682 0090 79 LD AR,C Get original contents of MODM_IN reg.
683 0091 E6 01 AND  ESMsk2 Isolate bit 0 - IC line
684 0093 B¢ OR B New modem line bits with old IC bit
68S 0094 32 00 00 LD HMOOM_IN) ,A Save new value in MODM_IN
686 0097 7R LD s Get changed lines byte
687 0098 21 00 00 LO  HL,HODM_MASK Get address of Modem Mask
688 0098 A6 AND HL Does the host want an interrupt on changes
683 009C 28 10 IR N3 No - go to exit .
691 ;SEND HOST A MODEM INPUT CHANGE INTERRUPT - FIRST GRAB SEMAPHORE
693 O009E 3R 02 80 El: Lo R.ASEH_REG) Retrieve address of semaphore register
694 O00R:T CB 7F BIT 7 If bit 7=0, continue, else check again
695 00A3 C2 9E 00 c NZ,E1
697 sSEM_REG SET - SEND INTERRUPT TO HOST AND RELEASE SEMRPHORE REGISTER
699 00AR6 21 00 CO LD HL,INT _COND Get address of INT_COND register
700 O0ORS CB EE SET MOD_INT (HL) Set bit for Modem Input line change
701 O00RAB 32 02 80 LD (SEH_REﬁ).R Clear bit 7 of Sem. reg by writing to it
703 OORE C9 E2: RET
708 ;!tttt!tlttttltl!lttttt!l!tl!tttttttltt"!Il‘**!!!tlll!ltlll!tlt!l!tl!
706 ;
;83 ISUBROUTINE NAME: MOM1_SUB
709 SDESCRIPTION: The purpose of this subroutine is to determine whether
710 ; or not the DCD line in SIQ O channel B changed. This modem line
711 ; represents the IC line. The SI0 Read Register O is read to determine
112 ; the current status of the DCD line. This bit is then compared with
713 ; bit 0 of the MODM_IN register to see if there has been a chan?‘e. If
714 ; 50, bit 0 in MODM_IN is set to reflect the change and the MODM_MASK
718 H reixster is checked to see if the host wants an interrupt. The
716 ; following is a pseudocode version of the routine.
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17 H
718 : COMPARE DCD BIT WITH IC BIT IN MODM_IN REGISTER
719 ; IF _NOT EQUAL THEN
720 ; BEGIN
721 H CHANGE IC BIT IN MODM_IN REGISTER TO MATCH DCD BIT
722 H RETRIEVE MODM_MASK
723 H IF HODM _MASK TIC bit) SET THEN SEND HOST AN INPUT MODEH
724 H LINE THANGE INTERRUPT
5 ; oo
;g’sl 5 UPON ENTRY: B register contains value of SIO0O 0 cha B Read Reg. 0
729 i CALLED BY: EX_1 and INIT
731 PREE AR KRR AR AR ERKR AR AR TR AR R REEA AR R RS C A KRR AR KK KRR RRER
733 OORF tMOM1_SUB:
734 O00ARF 3R 00 00 E LD n,énoon_m) Get contents of MODM_IN register
73S 00B2 CB S8 8IT 3, B-reg has RRO contents - is DCD bit set?
736 0084 28 OC JR Z,EE1 NO
738 00B6 CB 47 BIT IC BIT,A Is IC bit in MODM_IN reg. set?
739 00B8 20 28 JR N Yes - bits match - 9o to exit
740 OOBR CB C7 SET IC_BIT,R
741 00BC 32 00 00 [ LD énUDH_fN) R Set IC bit in MODM_IN register
742 00BF C3 CB 00 [ JP E2
744 00C2 CB 47 EEL: BIT 1C_BIT,A Is IC bit in MODM_IN reg. set?
745 00C4 28 1C JR No - bits match -"go to exit
746 00C6 CB 87 Res I¢ BIT,A
747 00C8 32 00 00 E Lo (nﬁon_iN) ,R Reset IC bit in MODM_IN register
749 ;IF IC BIT IN MODM_MASK SET, SEND THE HOST AN INTERRUPT
751 00CB 21 00 00 € EE2: LD HL,MODM MASK Get address of Modm Mask
752 O00CE CB 46 BIT !C_éIT.(FlL) Test the IC bit in Fodm_Mask
753 0000 28 10 JR  Z,EE4 If set, send interrupt, else jump to exit
758 :SEND HOST A MODEM INPUT CHANGE INTERRUPT - FIRST GRAB SEMAPHORE
757 00D2 3A 02 80 EE3: Lo R,‘SSEH_REG) Retrieve address of semaphore register
758 00DS CB 7F 1T 7 If bit 7=0, continue, else check again
759 0007 C2 D2 00 [ Jp  NZ,EE3
761 ;SEM_REG SET - SEND INTERRUPT TO HOST AND RELEASE SEMAPHORE REGISTER
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763
764
765

767

769

B1 82 B3 B4
21 00 CO
CB EE

32 02 80
c9

ASSEMBLER ERRORS = 0
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LD HL,INT_COND
SET MOD_INT, (HL)
LD  (SEF_REG),A

RET

END

Get address of INT_COND register
Set bit for Modem Tnput line change
Clear bit 7 of Sem. reg by writing to it
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;SOURCE : &MXPTO
;PROGRAMMER: LIZ POTEET

2
3
4 : 4 CHANNEL DIO MUX (FORDYCE) ~ HOST ISR - PORT SPECIFIC INTERRUPTS
g H ) FOR PORT 0O
7 Ettl‘tlt!‘t’t#llll:lxttlt!iitt!!ltxxttlx*l!l!tttxxttt!!!t!&ttltt
8 Hd écg COPYRIGHT HEWLETT-PARCKARD COMPANY 1983. ALL RIGHTS
9 ;¥ RESERVED. NO PART OF THIS PROGRAM MAY BE PHOTOCOPIED,
10 3% REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LANGUAGE WITHOUT
11 % THE PRIOR WRITTEN CONSENT OF HEWLETT-PRCKARD COMPANY.
12 ;lllttl#ltll!!l!l!*ltl’t!tltixtlltt!ll!l!llll!tt!ltlxt!l!l!ltttl
13 H
14 ' NAME MXPTO
1S COPY &MX4EQUS
4SS LIST S
456 H
:gg PUBLIC ISRPTO
459 ! EXTRN TMPTAB,CONFG_0,WR3 0,WR4_O,WRS 0,BD 0,TTAIL 0
460 EXTRN THERD_é , TONO .Bé,TRE,éEEz TSNDBRK ,HSTTON,BITS_0
‘8% ;,l¥!$!tltltt!llttt!l!*!tll!ltllll!l!tlt‘!lt!!!!tt!!ltlt‘ttt’tttt‘ll
46 :
464 EDESCRIPTION: This file contains part of the Interrupt Service for 3
465 i host interrupt. In particular, it contains the routines for a port
466 sﬁecific interrupt for port 0, The first part of this file contains
467 the code which accesses TMPTAB, the four byte table which identifies
468 gor( specific interrupts. Each of the relevant bits in the TMPTRB
469 ocation is then checked (there can be more than one interrupt at a
:;(1) ; time).
472 REGISTER USRGE: Reg. D -~ contains the THPTAB bits
:;2 Reg. E - DO NOT USE. Reserved by Caller
:;g CALLED BY (FILE): &MXHST
477 CALLS(FILE): &MXSBR
478 EERXREXRXEXRKREXEXERARXEXXKEEEXBERAAEXEXAER KA XX XEAXAKEX KX XX XXXKXRKRKR
480 CSEG
482 0000 ISRPTO:
483 0000 21 00 00 E LD  HL,THPTAB
484 0003 7E LD R, (HL) No index for 0. Retrieve TMPTAB data
48S 0004 1F RRA Rotate bit O into Carry flag
486 000S §7 Ltb D,R Save remaining bits in O
487 0006 D2 SF 00 c ¥ N,p1 If bit 0=0,jump
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:gg ;CONFIGURRTION DATA CHANGE INTERRUPT
491 : The purpose of this routine is to reconfigure the line
492 ; characteristics of the UART and change the baud rate as desired
493 ; bz the host. This is done by decoding the CONFG register and
494 ; the BD registers. The CONFG register contains the parit¥ type,
48S ; number of stop bits, and number of bits per character. he BD
496 ; register is the index to the B0 table which contains the CTC Channel
497 ; Control Word and prescale value for the baud rate requested.
499 ;DECIPHER CONFIGURATION REGISTER
S01 0009 3R 00 00 E LD A {CONFG__O) Retrieve contents of configuration reg.
502 000C CD 00 0O E CALL H$TCON
§03 000F 32 00 00 E LD (BITS_0),R Save bits mask for RX data
50S ;LORD SIO REGISTER 4 WITH APPROPRIATE BITS
07 0012 78 LD A,B Obtain original pattern again
08 0013 E6 OF AND  OFH Clear out upper byte
09 0015 47 LD B,A Save pattern temporarily
10 0016 3R 00 00 E Lb A émtt_o) Get copy of current WR4 value
11 0019 E6 FO AND  OFOH Clear out lower byte
12 0018 B0 . OR B Merge new lower byte with orig. upper byte
13 001C OE Tt tb C,SIO_O0_AC
14 001E 2E 04 Lo L,4
1S 0020 ED 69 our (¢ WL Set SIO register pointer to WR4
16 0022 ED 79 outT (C),R Send out new WR4 value
17 0024 32 00 00 E Lo 4_0),A Save copy of WR4
519 sLORD SIO REGISTER § WITH APPROPRIRTE BITS
21 0027 7C LD  AH Retrieve original value of bits 4 & §
22 0028 17 RLA Move one position to left to match WRS
23 0029 47 tD B,8 Hold temporarily -
24 002R 3R 00 00 E LD A, (WRS o& A
25 0020 E6 SF ano 10011171 Clear out bit positions S & 8 in WRS
§26 002F 80 OR B Put new bits in WRS location
§27 0030 2& 05 LD t,S
528 0032 ED 69 our (&), Pointer to WRS
$29 0034 ED 79 ouT (C),R Pattern to WRS
$30 0036 32 00 00 E Lo $_0),A Save new value of WRS
$32 ;LOAD SIO REGISTER 3 WITH APPROPRIATE BITS
§34 0039 78 L0 A,B8 Retrieve bits for # of bits per character
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635 003R 17 RLA Rotate one position for WR3
$36 0038 47 LD 8,R Save temporarily
$37 003C 3R 00 00 LD R, (WR3 o& Get contents of WR3
638 OO03F E6 3F AND  081111T1 Clear bits 6 & 7
639 0041 BO OR 8 Put new bits in WR3 pattern
540 0042 32 00 00 Lo (WR3_0),R Store pattern
541 004S 2E 03 L0 L,3
$42 0047 ED 69 ouT (é},t Register pointer to WR3
S43 0049 ED 79 ouT (C),A Pattern to WR3 -
545 ;CHANGE BAUD RATE - BD REG. IS INDEX TO BD_TAB
$47 0048 3R 00 00 LD R,ABD_O) Get contents of BD reg - index to BD_TAB
S48 O004E 87 ABD AR, Multiply by 2 (2 dimentional table)
543 004F DE 02 SBC R,2 Subtract 2 for effective address
550 0051 21 00 00 LD  HL,BD_TAB Get address of BD_TRB
5§51 0054 4F LD C,é Trying to put A reg value into a
652 0055 AF XOR R register pair
§53 0056 47 LD B8,R Clear upper byte of BC reg. pair
§54 0057 09 RDD HL,BC Add index to base
§55 008 TE L0 A %HL& Get CTC Channel Control Word from BD_TARB
556 0059 03 00 outr (¢ C_0_C0),A Send to CTC channelx
§S57 0058 23 INC HL Get second byte in table
668 00SC 7E LD A {HL& Get CTC Time Constant value
559 00D D3 DO our (¢ C_0_CO),A Send to CTC channelx
§61 O0O0SF 7R Pt: Ltb R,D Retrieve remaining bit pattern from TMPTAB
5§62 0060 1IF RRA Rotate bit 2 into Carry flag
663 0061 S7 Lb D,A Save remaining bit in
564 0062 D2 8C 00 P NP2 If bit 2=0, jump
566 ;TRANSMIT BUFFER NOT EMPTY INTERRUPT
‘gg 0065 HOSTTX TONO,THERD_O,TTRIL_0,SI0_0_RD,TFIFO_0
P
70 006S 3R 00 00 +! LD R,{TONO) Get contents of Transmitter Flag
71 0068 1F + RRA Rotate bit 0 into Carry flag
;g 0068 38 21 + JR C,220001 If flag=l jump
.
;g +iTRANSMITTER IS OFF. CHECK IF HEAD = ‘TAIL
pe
76 0068 3R 00 00 +’ LD R, (THERD_O) Retrieve value in Head pointer index
77 006E 47 + LD ’
78 006F 3R 00 00 + LD A, (TTRIL_O) Retrieve value in Tail pointer index
79 0072 B8 + cp B Compare; if Head=Tail then buffer is empty
cg? 0073 28 17 + JR  Z,220001 If empty, jump to end
*i
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ggg +;HERD<>TRIL - THERE ARE CHRRACTER TO RETRIEVE
.
$84 0075 26 C7 +! LD H,TX BARSE Retrieve the base upper byte of pointer
585 0077 3R 00 00 + LD R,{TRERD o) Get head pointer index
$86 007R C6 RO + ADD A,TFIFO_D Add base of lower byte
$87 007C 6F + LD L,A Save head pointer so can use A reg.
588 007D 7E + Ltb. A {HL& Retrieve character
6§89 O007€ D3 70 + ouT éé 0_O_RD),R Send character to UART
§90 0080 7D + Lo ,L Get lower byte again
691 0081 3C + INC A Increment lower byte of head pointer
§92 0082 EB OF + AND  THSK Isolate lower nibble(indexiof pointer
ggi 0084 32 00 00 + LD  (THERD_O),R Save updated pointer (lower byte)
.
ggg «iTURN ON TRANSMITTER FLAG
-,
$97 0087 3E 01 .’ LD A,1
ggg 0089 32 00 00 + LD (fONO).n
P
600 420001:  ENoOM
602 008C 7R P2: LD R,D Retrieve remaining bit pattern from TMPTAB
603 008D iF RRA Rotate bit 1 into Carrz flag
804 OO08E S7 Lb D,R Save remaining bit in
80S 008F D2 SR 00 ip nNE,P3 If bit 1=0, jump
607 ;SEND BRERK INTERRUPT
609 0092 21 00 00 LD HL,WRS O Parameters for SNOBRK subroutine
610 009S OE 71 LD C,éIO U_AC
611 0097 €D 00 00 CALL SNDBRK
813 00SA C3 00 00 P3: JP  EEE2 Return to caller
61S 009D END
ASSEMBLER ERRORS = 0
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$SOURCE: &MXPT1
{PROGRAMMER: LIZ POTEET

4 CHANNEL DIO MUX (FORDYCE) - HOST ISR - PORT SPECIFIC INTERRUPTS
. FOR PORT 1

EEEEXXXTXXEETXLXTXEXLXXXKAREREXTXEEXIXRXTAATXXR XL XXX KXRIXRTS

écg COPYRIGHT HEWLETT-PARCKARD COMPANY 1983. ALL RIGHTS
ESERVED. NO PART OF THIS PROGRAM MAY BE PHOTOCOPIED,

REPRODUCED OR_TRANSLATED TO ANOTHER PROGRAM LANGUAGE WITHOUT

THE PRIOR WRITTEN CONSENT OF HEWLETT-PRACKARD COMPANY.
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NAME MXPT1
COPY &MX4EQUS
LIST §

-e

PUBLIC ISRPT1

EXTRN THMPTAB,CONFG_1,WR3 1,WR4_1,WRS 1,80 1,TTAIL 1
EXTRN THERD_{,TON180_TRE,EEE378ITS_T,$NOBRK ,HSTCON

EEXREEXRX XXX EEEAEXEXXEXEXAXEREK XXX NENY XAXXEREK

DESCRIPTION: This file contains part of the Interrupt Service for a
host interrupt. In particular, it contains the routines for a port
sgecific interrupt for port 1. The first part of this file contains
the code which accesses THPTAB, the four byte table which identifies
Yort specific interrupts. Each of the relevant bits in the THMPTAB

oca;ion is then checked (there can be more than one interrupt at a
time).

REGISTER USRGE: Reg. D - contains the THPTAB bits
Reg. E - DO NOT USE. Reserved by Caller

CALLED BY (FILE): &HMXHST

CALLS(FILE): &MXSBR
XXX EEXRATAEXEXXXAREELATXXFRXXRTEXXAXRXKRXARAER XX RXXEAXRXRRXRXRKRXRES

CSEG
ISRPT1:
LD  HL,TMPTAB
INC HL Get to correct byte in table for PT 1
LD R, {HL) No index for 0. Retrieve TMPTAB data
RRR Rotate bit 0 into Carry flag
tb 0O,R Save remaining bits in D
> N,p1 If bit 0=0,jump
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:g? ;CONFIGURATION DATA CHANGE INTERRUPT
492 : The purpose of this routine is to reconfigure the line
493 ; characteristics of the UART and change the baud rate as desired
494 H bz the host. This is done by decoding the CONFG register and
495 ; the B0 registers. The CONFG register contains the parit¥ tyge,
496 ; number of stog bits, and number of bits per character. he BD
497 ; register is the index to the BD table which contains the CTC Channel
498 ; Control Word and prescale value for the baud rate requested.
500 ;DECIPHER CONFIGURATION REGISTER
$02 000A 3A 00 00 E LD R ‘(CONFG_I) Retrieve contents of configuration reg.
§03 0000 CO 00 00 E CALL HSTCON
504 0010 32 00 00 E L0 (BITS_1),A Save bits mask for RX data
$06 ;LOAD SIO REGISTER 4 WITH APPROPRIATE BITS
S08 0013 78 LD A,B Obtain original pattern again
509 0014 E6 OF AND OFH Clear out upper byte
S$10 0016 47 LD B8,AR Save pattern temporarily
Si1 0017 3R 00 00 E b A 3&&4_1) Get copy of current WR4 value
S12 001R E6 FO AND OFOH Clear out lower byte
$13 001C 80 OR B Merge new lower byte with orig. upper byte
S14 001D OE 73 L0 C,SIOo_0_BC
S1S 001F 2E 04 LD L,4
§16 0021 ED 69 our (&),L Set SI0 register pointer to WR4
$17 0023 €0 79 ouT El R Send out neéw WR4 value
S18 0025 32 00 00 E Lo 4_1),9 Save copy of WR4
§20 ;LOAD SIO REGISTER S WITH APPROPRIATE BITS
§22 0028 17C LD ALH Retrieve original value of bits 4 & S
§23 0029 17 RLA Move one position to left to match WRS
524 002 47 Lb 8,8 Hold temporarily
525 002B 3A 00 00 E b A éwRS 1&
$26 002E E6 9F. AND 10011171 Clear out bit positions S & 6 in WRS
§27 0030 BO OR B Put new bits in WRS location
$28 0031 2E 0S Lb_ L,S
629 0033 ED 69 out  (¢),L Pointer to WRS
§30 003S ED 79 oUT (C},R Pattern to WRS
§31 0037 32 00 00 E LD é_x),n Save new value of WRS
533 ;LORD SIO REGISTER 3 WITH APPROPRIARTE BITS
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635 003R 78 LD A,B Retrieve bits for # of bits per character
§36 0038 17 RLAR Rotate one position for WR3
§37 003C 47 Ltb B8,A Save temporarily
§38 003D 3A 00 00 E LD R, (WR3 1& Get contents of WR3
539 0040 E6 3F ano 08111171 Clear bits 6 & 7
540 0042 BO OR Put new bits in WR3 pattern
541 0043 32 00 00 E LD (WR3_1),R Store pattern
542 0046 2E 03 Lo ,3
543 0048 ED 69 ouT sé;,l. Register pointer to WR3
544 O004R ED 79 ouT (C),R Pattern to WR3
546 ;CHANGE BAUD RATE - BD REG. IS INDEX TO BD_TRB
S48 004C 3R 00 00 E LD R,ABD_U Get contents of BD reg - index to BD_TAB
S49 004F 87 ADD A, Multiply by 2 (2 dimentional table)
§50 00S0 DE 02 S8C AR,2 Subtract 2 for effective address
§51 0052 21 00 00 € LD  HL,BD_TRB Get address of BD_TRB
§52 0055 4F o C,A Trying to put A rég value into a
§53 00S6 RF XOR R register pair
6§54 00S7 47 L0 B,R Clear upper byte of BC reg. pair
655 0058 09 ADD HL,BC Add index to base
§56 00§99 7TE LD A 1(HL& Get CTC Channel Control Word from BD_TAB
§57 00SA D3 0% ouT 'sé C_0_.C1),A Send to CTC channelx
558 00SC 23 INC HL Get second byte in table
§69 00S0 7E Lo A {HL& Get CTC Time Constant value
560 00SE D3 D1 out (¢ C_0_C1),A Send to CTC channelx
§61 0060 7R P1: L0 A,D0 Retrieve remaining bit pattern from TMPTARB
562 0061 1F RRA Rotate bit 2 into Carry flag
§63 0062 S7 L0 D,A Save remaining bit in
564 0063 D2 8D 00 c Jp r\é, If bit 2=0, jump
5§66 ;TRANSMIT BUFFER NOT EMPTY
gg 0066 HOSTTX TONi,THERD_1,TTAIL_1,SI10_0_8D,TFIFO_1
P
70 0066 3R 00 00 E + LD  A,(TON1) Get contents of Transmitter Flag
71 0069 {F * Rotate bit O into Carry flag
;g 006R 38 21 + JR  €,220001 If flag=1 jump
.
7 +{TRANSMITTER IS OFF. CHECK IF HEAD = TAIL
.
76 006C 3R 00 00 o' Lo n.;‘mzno.l) Retrieve value in Head pointer index
77 O006F 47 + ] ,
78 0070 3R 00 00 * LD R,(TTRIL_1) Retrieve value in Tail inter index
79 0073 88 . CP B Compare; if Head=Tail then buffer is empty
g(l) 0074 28 17 + JR  Z,220001 If empty, jump to end
P
'gg OEHERDOTRIL - THERE ARE CHARACTER TO RETRIEVE
: L
584 0076 26 C7 +’ L0 H,TX_BASE Retrieve the base upper byte of pointer
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Lo THERD_1
éF IFo_T !

LD (rHsno_x),a
TRANSMITTER FLAG

L0 A,
o (foNn1),n
ENDM

R
Jp  N,p3

;SEND BREAK INTERRUPT

P3:

LD  HL,WRS_1
L0 c,310 5.8C
EALL SKOBRE

JP  EEE3

END

ouT Aéfo 3 _8D),A

Get head pointer index
Add base of lower byte
Save head pointer so can use R reg.
Retrieve character
Send character to URRT
Get lower byte again
Increment lower byte of head pointer
Isolate Jower n:bblg(1ndexlof pointer
Save updated pointer (lower byte)

Retrieve remaining bit pattern from TMPTRB

Rotate bit 1 into Carry flag
If bit=0,jump

Parameters for SNDBRK subroutine

Return to caller
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1 ;SOURCE : &MXPT2
g ;PROGRAMMER : LIZ POTEET
4 : 4 CHANNEL DIO MUX (FORDYCE) - HOST ISR - PORT SPECIFIC INTERRUPTS
g H FOR PORT 2
7 El‘lllltl!ltlitllll‘llitll!l!!ll!l!!lll!!lllll!tlt*!ll!lt!l!!ltl
8 7% (C) COPYRIGHT HEWLETT-PACKARD COMPANY 1983. ALL RIGHTS
9 ;* RESERVED. NO PRRT OF THIS PROGRAM MAY BE PHOTOCOPIED,
10 ;® REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LANGUAGE WITHOUT
11 ;* THE PRIOR WRITTEN CONSENT OF HEWLETT-PACKARD COMPANY.
12 ;tttl'lttt!Xllttltll!llt!lltt!ttl’xlx!ll!ttlt!l!!!*tltlt!i*ttltt
13 H
14 ' NAME MXPT2
15 COPY &MX4EQUS
45S LIST §
456 H
:gg PUBLIC ISRPT2
459 ! EXTRN THPTAB,CONFG_2 WR3 2 WR4_2,WRS_2,B0 2,TTAIL 2
450 EXTRN THERD_2,TON27BO_TAB,EEE478ITS_Z, $NDBRK ,HSTCON
462 ;ttlltllt!t!ttlxtllt!ltll!x!!llll!ltlttt!l!l!!lllltll!:lllll,l!lllll
463
464 DESCRIPTION: This file contains part of the Interrupt Service for a
465 host interrupt. In particular, it contains the routines for a port
466 sﬁecific interrupt for port 2. The first part of this file contains
467 ; the code which accesses TMPTAB, the four byte table which identifies
468 H gort specific interrupts. Each of the relevant bits in the TMPTAB
469 ocation is then checked (there can be more than one interrupt at a
:;(l) time).
472 REGISTER USRGE: Reg. D - contains the TMPTAB bits
:;2 Reg. E - DO NOT USE. Reserved by Caller
:j,g CALLED BY (FILE): &MXHST
477 . CRLLS(FILE): &MXSBR
478 (3323223232332 332333333238 02 2232233383323 33 ¢ 3222233333333 2332322334 24
480 CSEG
482 0000 ISRPT2:
483 0000 21 00 00 E LD  HL,TMPTAB
484 0003 23 INC HL
485 0004 23 INC HL Get to correct byte in table for PT 1
486 0005 7E LD R, (HL) No index for Q0. "Retrieve TMPTRB data
487 0006 1iF RRA Rotate bit 0 into Carry flag
488 0007 S7 : LD DO,R Save remaining bits in D
483 0008 D2 61 00 c i’ N,eh1 If bit 0=0, jump
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:g% ;CONFIGURARTION DATA CHANGE INTERRUPT
493 : The purpose of this routine is to reconfigure the line
494 i characteristics of the UART and change the baud rate as desired
495 H bz the host. This is done by decoding the CONFG register and
496 ; the BD registers. The CONFG register contains the parit¥ type,
497 ; nhumber of stog bits, and number of bits per character, he
498 ; register is the index to the BD table which contains the CTC Channel
499 ; Control Word and prescale value for the baud rate requested.
501 ;DECIPHER CONFIGURATION REGISTER
$03 0008 3R 00 00 E LD A ](CONFG__Z) Retrieve contents of configuration reg.
504 000E CD 00 00 E CALL HSTCON
$0S 0011 32 00 00 E Lo (BITS_2),R Save bits mask data for RX characters
507 ;LOAD SI0 REGISTER 4 WITH APPROPRIATE BITS
509 0014 78 LD R,B Obtain original pattern again
§10 001S E6 OF AND OFH Clear out upper byte
S11 0017 47 L0 B8,R Save pattern temporarily
§12 0018 3R 00 00 E b A 3&)&4_2) Get copy of current WR4 value
§13 0018 E6 FO AND OFOH Clear out lower byte
$i4 0010 BO OR 8 Herge new lower byte with orig. upper byte
615 O001E OE B1 L0 C,SIO_3_RC
616 0020 2€ 04 Lb_ L,4
§17 0022 ED 69 our (¢ oL Set SI0 register pointer to WR4
618 0024 ED 79 ouT (C),R Send out new WR4 value
§19 0026 32 00 00 E Lo 4_2),&1 Save copy of WRS
s21 ;LORD SIO REGISTER S WITH APPROPRIATE BITS
§23 0029 17C LD  A,H Retrieve original value of bits 4 & §
§24 0028 17 RLR Move one position to left to match WRS
§25 0028 47 L0 B8,R Hold temporarily
6§26 002C 3R 00 00 E LD R gJRS 2& L
§27 002F E6 SF AND 18011111 Clear out bit positions § & 6 in WRS
628 0031 BO R B Put new bits in WRS location
529 0032 2€ 05 LD L,S
530 0034 ED 69 our (&3, Pointer to WRS
5§31 0036 ED 79 ouT (C),R Pattern to WRS
§32 0038 32 00 00 E Lo 5_2),n Save new value of WRS

534 ;LOAD SI0 REGISTER 3 WITH RPPROPRIATE BITS
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$36 0038 78 LD A,B Retrijeve bits for # of bits per character
$37 003C 17 RLR Rotate one position for WR3
$38 0030 47 LD B,R Save temporarily
$39 O003E 3R 00 00 LD R, (WR3 2& Get contents of WR3
$40 0041 E6 3F Ano 00111171 Clear bits 6 & 7
S41 0043 B8O OR B8 Put new bits in WR3 pattern
542 0044 32 00 00 LD (WR3_2) ,R Store pattern
$43 0047 2E 03 Lo ,3
544 0049 ED 69 ouT ié;,L Register pointer to WR3
S4S 004B ED 79 ouT C),R Pattern to WR3
547 ;CHANGE BAUD RATE - BD REG. IS INDEX TO BD_TRB
$49 004D 3R 00 00 LD R,ABD_}) Get contents of BD reg - index to BD_TAB
§50 0050 87 ADD A, Multiply by 2 (2 dimentional table)

§S1 0051 DE 02 SBC A,2 Subtract 2 for effective address
§2 0053 21 00 00 LD  HL,BD_TARB Get address of BD_TARB
S3 0056 AF L C,A Trying to put A reg value into a
S4 0057 AF XOR A register pair
§SS 0058 47 Lb B,A Clear upper byte of BC reg. pair
§6 0059 09 ADD HL,BC Add index to base
§7 00SR 7E Lb A §HLI Get CTC Channel Control Word from BD_TAB
58 0058 D3 EO our (¢ C_1_C0),A Send to CTC channelx
59 00SD 23 INC HL Get second byte in table
60 O00SE 7E b R {HLI Get CTC Time Constant value
61 00SF D3 EO out (¢ C_1_CO0}),A Send to CTC channelx
63 0061 7R P1: L0 R,D Retrieve remaining bit pattern from TMPTAB
64 0062 1F RRA Rotate bit 2 into Carry flag
6S 0063 §7 L0 D,R Save remaining bit in
§66 0064 D2 8E 00 b Np2 If bit 2=0,jump
568 ; TRANSMIT BUFFER NOT EMPTY INTERRUPT
g;? 0067 HOSTTX TON2,THERD_2,TTAIL_2,SI0_1_RO,TFIF0_2
.
§72 0067 00 00 +’ LD R, (TON2) Get contents of Transmitter Flag
§73 006R 1F + Rotate bit O into Carry flag
g;g 0068 38 2% + JR  C,220001 If flag=1 jump
P
g;g :ETRRNSHITTER IS OFF. CHECK I1F HEAD = TRIL
678 0060 3R 00 00 +’ LD A, (THERD_2) Retrieve value in Head pointer index
$79 0070 A7 + LD '
580 0071 3R 00 00 + LD A, (TTAIL_2) Retrieve value in Tail inter index
S81 0074 BS + cP 8 Compare; if Head=Tail then buffer is empty
582 0075 28 17 + JR  Z,220001 If empty, jump to end
583 +;
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ggg +;HERD<>TAIL -~ THERE ARE CHARACTER TO RETRIEVE
o
686 0077 28 C7 o’ Lb H,TX BASE Retrieve the base upper byte of pointer
87 0079 3R 00 00 + Lo R,{THERD 2) Get head pointer index
88 007C C6 80 + ADD R,TIFIF0_Z Add base of lower byte
89 007E 6F + Lo R Save head pointer so can use A reg.
90 O007F 7TE + b A {HL; Retrieve character
91 0080 03 B0 + ouT Aé 0_1_RD),R Send character to UART
92 0082 70 + LD oL Get lower byte again
93 0083 3 + INC A Increment lower gte of head pointer
94 0084 E6 OF + AND TMSK Isolate lower nibble(index)of pointer
gg 0086 32 00 00 + Lo (THERD_2) ,A Save updated pointer (lower byte)
b
gg +}TURN ON TRANSMITTER FLRG
e
99 0089 3E O1 . LD A,1
;gg 0088 32 00 00 : Lo (fONQ),R
802 420001:  Enom
604 O008E 7R P2: tb A,D Retrieve remaining bit pattern from TMPTAB
605 008F 1F RRA Rotate bit 1 into Carry flag
606 0090 §7 LD D,R Save remaining bit in
€07 0091 D2 9¢ 00 J  M,p3 If bit 1=0,jump
609 ;SEND BREAK INTERRUPT
0094 21 00 00 LD  HL,WRS_2 Parameters for SNDBRK subroutine
612 0097 OE Bi o c,$10 T_AC
613 0099 CD 00 00 CALL SNDBRK
615 009C C3 00 00 P3: JP  EEE4 Return to caller
617 O009F END

ASSEMBLER ERRORS =

0
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sSOURCE : &MXPT3
{PROGRAMMER : LIZ POTEET

4 CHANNEL DIO MUX (FORDYCE) -~ HDST ISR - PORT SPECIFIC INTERRUPTS
PR PORT 3

tl*tlttlt!ttt!!tlt*tl!!tt XL XEXE

*
: E COPYRIGF'% NEULETT ?RCK&RD TOMPANY 1983. ALL RIGH
12
:%

TS
HIS PROSRRN MAY BE PHOTDCOPIED,
REPRODUCED OR TRQNSLRTED TO ANOTHER PROGRAM RNGUF\GE WITHOUT
THE PRIOR WRITTEN CONSENT OF HEWLETT-PACKARD COMPANY
xxt:lxnttt:txatx:zxx:xxtxx:tu:xuttumataxxttxxxuttttxx:x:

Nreimimr v man st

NAME MX
copy &HXCEQUS
LIST S

PUBLIC ISRPT3

EXTRN THPTAB, CONFG_3
EXTRN THERD_3,TON37B

-

3_3,WR4_3,LRS_3,8D_3,TTAIL
m§ EeesTBITS_3, SNOBRK ,MSTC U

DESCRIPTION: This file contains part of the Interrupt Service for a
host interrupt. In particular, it contains the routines for a port
s cific interrupt for port 3. The first part of this file contains

e code which accesses TMPTAB, the four byte table which identifies
gort specific interrupts. Each of the relevant bits in the TMPTAB
tgca;lon is then checked (there can dbe more than ome interrupt at o

me).

JREGISTER USAGE: Reg. D - contains the TMPTAB bits
Reg. E - DO NOT USE. Reserved dy Caller

ICALLED BY (FILE): &HMXHST
ICALLS(FILE): &MXSBR

(EEIESRIAXXFIXEXARXKKE

vomsws -.--...-.-u-..-.n-

ZEXXXE $3373} x

CSEG

ISRPT3:
LD slc ,THPTAB

INC HL

INC HL Get to correct byte in tadble for PT 1
LD R, (HL) No index for 0. “Retrieve THMPTAB data
RRA Rotate bit 0 into Carry flag

L0 D0,R Save remaining bits in D




ERR LINE ADOR B1 B2 B3 84 Z80 ASSEMBLER VER 3.0MR PRGE 2
490 0008 D2 62 00 [ JP  NC,P1 If bit 0=0, jump
:g% ;CONFIGURARTION DARTA CHANGE INTERRUPT
494 ; The purpose of this routine is to reconfigure the line X
485 ; characteristics of the URRT and change the baud rate as desired
496 H bz the host. This is done by decoding the CONFG register and
497 ; the BD registers. The CONFG register contains the parn¥ tyge,
498 ; number of stop bits, and number of bits per character. he BD
499 ; register is the index to the BD table which contains the CTC Channel
$00 ; Control Word and prescale value for the baud rate requested.
502 ;DECIPHER CONFIGURATION REGISTER
S04 000C 3A 00 00 E L0 A {CONFG__a) Retrieve contents of configuration reg.
§05 O000F CO 00 00 E CALL H3TCON
S06 0012 32 00 00 E Lo (BITS_3),R Save the bits mask data for RX characters
508 ;LOAD SIO REGISTER 4 WITH APPROPRIATE BITS
$10 001S 78 L0 A,8 Obtain original pattern again
511 0016 E6 OF AND  OFH Clear out upper byte
$12 0018 47 Lb B8,R Save pattern temporarily
$13 0019 3R 00 00 E LD A, (WR4_3) Get copy of current WR4 value
§14 00i1C E6 FO AND  OFOH Clear out lower byte
$15 O001E BO OR B flerge new lower byte with orig. upper byte
516 O001F OE B3 L0 cc,S10_1_8C
§17 0021 2E 04 L0 L4
518 0023 ED 69 our (& oL Set SIO register pointer to WR4
$19 0025 ED 79 ouT (C),R Send out new WR4 value
520 0027 32 00 00 E w 4_3),A Save copy of WR4
$22 sLOAD SIO REGISTER S§ WITH APPROPRIATE BITS
$24 002R 7C L0 A,H Retrieve original value of bits 4 & S
625 0028 17 RLR Move one position to left to match WRS
$26 002C 47 LD , Hold temporarily
§27 0020 3A 00 00 E L0 A, (UWRS 3&
$28 0030 E6 9F aNo 10011171 Clear out bit positions S & 6 in WRS
§29 0032 B0 OR B Put new bits in WRS location
§30 0033 2E 0S5 L0 ,S ;
$31 0035 ED 69 ouT  (¢),L Pointer to WRS
§32 0037 ED 79 ouTt C),R Pattern to WRS
§33 0039 32 00 00 E Lo W §_3),R Save new value of WRS
S35 ;LORD SIO REGISTER 3 WITH APPROPRIARTE BITS
ERR LINE ADDR Bi B2 B3 B4 280 ASSEMBLER VER 3.0MR PRGE 3
$37 003C 78 LD R,B Retrieve bits for # of bits per character
6§38 0030 17 RLA Rotate one position for WR3
$39 003t 47 LD 8,R Save temporarily
$40 003F 3A 00 00 E LD A, (WR3 3& Get contents of WR3
S41 0042 E6 3F aNo 00111171 Clear bits 6 & 7
542 0044 B8O OR B Put new bits in WR3 pattern
S43 0045 32 00 00 E Lo (WR3_3),RA Store pattern
S44 0048 2E 03 L0 L,3
$4S5 004R ED 69 ouT t'.‘},L Register pointer to WR3
546 004C ED 79 ouT (C),R Pattern to WR3
548 ;CHANGE BARUD RATE - BD REG. IS INDEX TO BD_TRB
$50 0Q04E 3A 00 00 E Lo R.£80_3) Get contents of BD reg - index to BD_TAB
§S1 0051 87 ADD A, Multiply by 2 (2 dimentional table)
6§62 0052 DE 02 S8C R,2 Subtract 2 for effective address
653 0054 21 00 00 E b HL BD_TRB Get address of BD_TAB
554 00S7 A4F LD C,é Trying to put R reg value into a
555 0058 AF XOR A register pair
656 0059 47 Lb B,R Clear upper byte of BC reg. pair
657 00SA 09 ADD HL,BC Add index to zase
558 00SB 7E b R ;HLI Get CTC Channel Control Word from BD_TARB8
659 00SC 03 E1 our (¢ C_1.C1),A Send to CTC channelx
§60 O00SE 23 INC HL Get second byte in table
§61 00SF 7E Lb. R 4HLI Get CTC Time Constant value
562 0060 03 E1 ouT (t C_1_Ci1),A Send to CTC channels
564 0062 7R P1: LD R,D Retrieve remaining bit pattern from THMPTAB
$6S 0063 1F RRA Rotate bit 2 into Carry flag
§66 0064 §7 to 0,A Save remaining bit in
§67 0065 D2 8F 00 c Jp  M,p2 If bit 2=0,jump
569 s TRANSMIT BUFFER NOT EMPTY INTERRUPT
g:,l“l, 0068 HOSTTX TON3,THERD_3,TTAIL_3,S10_1_BO,TFIFO_3
s
$73 0068 3R 00 00 E + LD R, (TON3}) Get contents of Transmitter Flag
5§74 0068 1F + Rotate bit 0 into Carry flag
g;g 006C 38 21 L JR  C,?20001 If flag=1 jump
.
g;; OE‘IRRNSHITTER 1S OFF. CHECK IF HEAD = TRIL
pe
§79 O006E 3R 00 00 g ¢ LD A, (THERD_3) Retrieve value in Head pointer index
$80 0071 47 + Lo :
$81 0072 3R 00 00 E ¢ L0 R, (TTARIL_3) Retrieve value in Tail pointer index
$82 0075 B8 * CP B Compare; if Head=Tail then buffer is empty
$83 0076 28 17 * JR  Z,220001 If empty, jump to end
+

-e
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608 0082 D2 SD

0095 21 00

614 00SA CD 00
616 008D C3 00
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LD H,TX _BRSE

LD n,{rnsno 3)

ADD R,TFIFO_3

LD A

L A (h)

outT ($10_i_8D),A

0 AL

INC

AND THMSK

LD (THEAD_3),A
{TURN ON TRANSMITTER FLRG
! LD A,l

o (ton3),A
420001:  ENDM
P2: LD A,D

RRA

Z80 ASSEMBLER VER 3.0MR PAGE
JHERD<>TRIL - THERE ARE CHARARCTER TO RETRIEVE
’

LD D,R
j»  N&,p3

3SEND BRERK INTERRUPT

LD  HL,WRS_3
tb c,$10 T.BC
CALL SNDBRR

JP  EEES

END

Retrieve the base upper byte of pointer
Get head pointer index
Add base of lower byte
Save head go:n!er $O Can uyse R reg.
Retrieve character
Send character to UART
Get lower byte again .
Increment lower bgte of head pointer
Isolate lower nibble(index)of pointer
Save updated pointer (lower byte)

Retrieve remaining bit pattern from TMPTAB

Rotate bit 1 into Carry flag
Save remaining bit in
If bit =0, jump

Parameters for SNDBRK subroutine

Return to caller
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1 ’SOURCE &MXSBR
g ;PROGRAMMER: LIZ POTEET
4 : 4 CHANNEL DOIO0 MUX (FORDYCE) - SUBROUTINES FOR FILES &MXPTO,&MXPT1,
g : &MXPT2,&MXPT3
7 :lltlt:!!*lllxllli!l!!l‘ixt!!‘lll!t!!ltllitilii‘!lll!t*!llll!ti*
8 , COPYRIGHT HEWLETT-PARCKARD COMPANY 1983. RLL RIGHTS
9 . ESERVED. NO PART OF THIS PROGRAM MAY BE PHOTOCOPIED,
10 Hd REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LRNGURGE WITHOUT
11 3% THE PRIOR WRITTEN CONSENT OF HEWLETT-PACKARD COMPAN
12 ,t!lllttt!t!t!ltt!!!tllltttl!*lt*lit!lxtxlll!t!!!tltt!tlxxtl!ttt
13 H
12 ’ NAME MXSBR
15 COPY &MX4EQUS
455 LIST §
456 H
4S7 PUBLIC HSTCON, SNDBRK
458 H
‘60 'ttt!tt*tt!lxtttllt,t‘!!t!tt!tll!tt!Xt!‘ttt!ttltll'tltttttkl“‘!tltl
461
462 EDESCRIPTION. This file contains two subroutines, HSTCON and SNOBRK
463 ; Wwhich are used by the port specific interrupt routines. HSTCON is
464 H gart of the Configuration Change jinterrupt service routine and
:gg ;3 SNDBRK is part of the Send Break interrupt service routine.
:gg IHISTORY :
469 : 4/3/86 - BUG FIX: Did have 1 variable, BITS_MSK which was set in
470 H this routine and used to mask of bits in the RX data depending on
471 H what the bits per character was set to in the CONFIG register.
472 H Problem was that there was on.\% 1 variable but four rts, so
473 H whatever the most recent BITS fiISK value was, masked RX characters
474 H on all 4 ports. Changed HSTCON to pass back the bits/char value
475 H to the caller in the register,
476 ;lttRll#ltltltl!lttl‘t*lxt!!llt*!ti!i!tlltltt!tt!!tl!!' : $
478 CSEG
480 ‘ttlxtl!ltl!xt!ttx!ttl!!tltttlt*lt!tt‘!llXlt!t*!tltl*ltt!tttt!tllt
:gé ,SUBROUTINE NAME : HSTCON
483 EDESCRIPTION This subroutine is the first part of the processing
484 ; of a port specific configuration data change interrupt from the
48S ; host. This routine basicallz changes the order of the bits read
486 ; from the CONFG register to the corresFondlng bit patterns needed
487 ; 1o program the SIQ write registers he receive mask is also
488 ; identified and programmed based on the number of receive bits
489 ; per character requested by the change.
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490 H
491 $UPON ENTRY: R REG. CONTRINS CONFG REG. VRLUE
492 H D REG - USED BY CALLING ROUTINE - DO NOT ARCCESS
232 H E REG - USED BY CALLING ROUTINE - DO NOT ACCESS
495 EUPON EXIT: A REG - CONTARINS RX BIT MASK VALUE
436 H B REG - CONTRINS CONF!G DATA - LOWER NIBBLE
497 H H REG - CONTRINS B REG DATA + BITS/CHAR IN FORMAT
:gg H FOR SIO REGISTERS
$00 {CALLED BY(FILES): &MXPTO, &MXPT1, &MXPT2, &MXPT3
501 ;tttttltt!lt!tll!tt!tlxltttxtXt!xtttll!tttt!!!!ttlxl'!l‘!lt!!l!ltt
503 ;DECIPHER CONFIGURATION REGISTER
S0S 0000 CB 4F HSTCON: BIT 1,R Testing for parity check type
$06 0002 CAR 07 00 JP  Z,HC1 If bit=0Q, parity<>even - no change needed
$07 0005 CB C7 SET 0,R Parity even. Pattern must match SIO WR4
$09 ;CHANGE STOP BITS PATTERN - ADD 1 TO VALUE IN BITS 2&3
11 0007 1F HC1: RRA Rotate two bits right so can add the 1
12 0008 1F RRA
13 0009 3C INC R .
14 000R 17 RLA Rotate bits back in original positions
$1S 0008 17 RLA
$17 ‘;CNQNGE BITS-PER-CHAR. PATTERN TO MATCH SI0 WR3 & WRS ~ SWAP BITS 4 & §
519 000C 47 Lb B,A Save current value temporarily in B reg
20 0000 E6 10 ANC  10H Isolate bit 4
21 OQ00F 17 RLR Move to bit § Yosition
22 0010 67 LD H,R Save temporari
23 0011 78 LD A,B Retrieve other pattern
24 0012 E6 20 AND  20H Isolate bit §
5§25 0014 1F RRA Move to the Bit 4 position
26 0015 B4 OR H 'Or' both bits together - now swapped
27 0016 67 L0 H,R Save swapped bits temp.
529 ;DETERMINE NUMBER OF BITS PER CHRRRCTER AND PRSS VALUE BRCK TO
530 sCALLING ROUTINE IN THE R REGISTE
$32 0017 FE 3 ce 30 Eight bits per character?
$33 0019 20 03 JR CON1
§34 0018 3E F Lo 6FFH Mask value for eight bit character
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635 001D C8 RET
537 OO01E FE 10 CONt : CP 10K Seven bits per character?
$38 0020 20 03 JR NZ,CON2 No
$39 0022 3E 7F LD R,’IFH Mask value for seven bit character
540 0024 C9 RET
542 0025 FE 20 CON2: CP  20H . Six bits per character?
543 0027 C2 2D 00 c JP  NZ,CON3 No
544 002R 3E 3F LD R.ﬁFH Mask value for six bit character
545 002C C9 RET
$47 002D 3E 1IF CON3: LD A,IFH Assume here five bits per character
648 002F C9 RET
€ 50 ;tllltllllllltlltlttttl!‘ltl!lt'tlll‘!tl!tt!ll!l!!"!‘l xEXE
ISI .
52 iSUBROUTINE NAME: SNOBRK
S4 ,DESCRIPTION This routine is used when the host sends the card a Send
SS i Break interrupt. R break interrupt can be either notifying the card
556 ; to begin or to end a break. The card determines whether to begin
557 ; or end break by checking the BREARK bit in the WRS variable. I this
558 7 bit (4) = then this is the Start of Break. If bit 4=1 then this
9 ; is the end of break and this routine will turn off the Break bit
g? ; in SIO WRS. The following is a description of the process.
se2 i IF BREAK bit=0 THEN (*Is this the beg. of break?
$64 : SET WRS BIT 4 IN WRS VARIABLE xYes
gg H NO NEW WRS VALUE TO REAL SIO UR
67 : (*This is end of Break
68 H BEGIN
69 H RESET WRS BIT 4 IN WRS VARIABLE
$70 H SEND NEW WRS VALUE TO RERL SIO WRS
::’Ié H END ‘
73 5PRRRHETERS & REGISTER RESTRICTION
74 ; Reg. :WR JWRS
$75 ! Reg. "t i sTeo AC ST §c sro 3 _AC,ST0 1
76 i Reg. D : Used In ¢allT Ing routine - DG NOT | RLTER
S;Z H Reg. E : Used in Calling routine - DO NOT ALTER
579 !SUBROUTINE CALLED BY FILES;:
580 H ISRPO, ISRP1,ISRP2,ISRP3
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581 ;'!’!ltttllll!titlttttlt*l*lﬂ!tttltll!!ltltlt*t!tll!!!ttt!tttl!ttttl‘!t
$83 0030 7E SNDBRK: LD A, (HL) Get contents of WRS value
$84 0031 CB 67 T 4 Test Break bit
$es 0033 20 00 JR  NZ,s81 If bit=l, end of break - jump
gg; : START BREAK - TURN ON BRERK BIT IN WRS AND SEND TO SIO
$89 0035 3E 05 ' LD
$90 0037 ED 79 OUT ‘Sé Register pointer to WRS
591 0039 7€ ‘gHL) Get contents of WRS location
692 003R (B E7 Set the Break bit
§93 003C ED 79 OUT él Send amended WRS copy to SIO WRS
94 003E 77 LD j.A Update stored WRS copy
ggg 003F C3 4C 00 c JpP
gg; : END BRERK -TURN OFF BRERK BIT IN WRS AND SEND TO SIO
§99 0042 3E 0§ ds1: LD
600 0044 ED 79 ouT Aé : Set register pointer to WRS
601 0046 7E LD AHL) Get contents of stored WRS copy
602 0047 CB A7 RES WRS bit 4 set to O
603 0049 ED 79 ouT s z WRS value to SIO
604 0048 77 L0 (HL},A Update stored WRS copy
€06 004C C9 $s2: RET
607 004D END

ASSEMBLER ERRORS = 0
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1 s SOURCE : &MXMOD

g {PROGRAMMER: L1Z POTEET

4 : 4 CHANNEL DIO MUX (FORDYCE) -~ HOST ISR - MODEM QUTPUT CHANGE

g H INTERRUPT,

7 :llt!!x*txttll:ltt’xttllt!t!tx!lttt!It!lt!t!ltl!ltlllt!xlt!ttlxl

8 ;t éCé COPYRIGHT HEWLETT-PACKARD COMPANY 1983. ALL RIGHTS

9 ¥ PART OF THIS PROGRAM MAY BE PHOTOCOPIED

10 R REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LRNGURGE WITHOUT

11 ;% THE PRIOR WRITTEN CONSENT OF HEWLETT-PACKARD COM|

12 ;!tttttl:tttt!ttltllt!ttt*!*t*!‘lt!tttl!tttttt!!!!tttt!ttttt!tttt

13 ;

12 ! LIST X

15 NAME MXMOD

16 COPY &MXAEQUS
456 LIST §
457 H
:gg PUBLIC MOOOUT
460 ' EXTRN WRS_0,WRS_1 ,MODM_OUT ,EEE6
462 P23 2222222232332 0303333232322 2 33243 1 23 TXRX t
463
464 - DESCRIPTION:
465 This routine is basically a subroutine called by &MXHST when
466 a todem Output Change is sent by the host. gur:ose of this
467 routine is to set the modem output lines to matc bits pattern
468 in the MODM _OUT register. The procedure is then as follows:
489 The 1MODM_OUT register is fetched and rotated right 1 bits so that
470 bit 0 is_in the Carry fla If bit 0=1, the RS line will be set
471 in the SI0_(SIO #0 CH A R S line). If b:t 0-0, the RS line will be
472 cleared. The same sequence is ge Bit 1 will
473 determine whether the TR line (SIO 60 CN n DTR nne% will be cleared
474 ; or set. Bit 2 wil] determine whether the SR line (SIO #1 CH 8 RTS
475 ; 1line). When all three bits are finished, the ISR will jump bock to
:‘;_6, HE ] label in &MXEXT.
478 : NOTE: This routine does not determine which bits in the MOD_OUT
479 ; register have changed or not. Consequently, even though only one
480 ; bil may have changed, this routine will affect all of the modem
:gé s output lines, i.e. a line may be cleared which is already clear.
483 !REGISTER RESTRICTIONS:
:gg H E - Used in the Calling routine - Do Not Use Here
488 'CALLED BY (FILE): &MXHST
487 !l!tlltttt!xllliltttt!llIxtlxtllttt!l!!!‘l!tlltt!tltlt!tltt‘li!lllt

488 CSEG
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491 0000 3R 00 00 MODOUT: LD R, (MODM_OUT) Get the contents of the Modm Out register
492 0003 1F RRA Bit O (RS) to Carry
493 0004 30 09 JR NC,M1 If RS bit<>1, jump
49S ;SET RS OUTPUT LINE
497 0006 47 L0 B,A Save value in B reg. temporarily
498 0007 3R 00 00 LD a,aURS_O) Retrieve contents of WRS copy
499 000R CB CF SET 1 Set RIS bit in WRS
$00 000C C3 1S 00 i m
S02 O000F 47 M L0 B,R Save value temporarily in B
S03 0010 3A 00 00 LD A, {WRS_0) Retrieve contents of WRS copy
S04 0013 CB 8F RES 1, Reset RTS bit in WRS
$06 001S OE 71 M2: t0 C,SI0_0_AC Get address of SIC channel
$07 0017 16 0S5 Lo 0,5
$08 0018 ED S1 out (¢),D Register pointer to RS
S09 001B ED 79 ouT (C),A Send new WRS value to SIO
§10 001D 32 00 00 Lo $_0),A Save copy of WRS
S11 0020 78 LD ,8 Get rotated copy of MODM reg for next chk
$13 ;CHECK TR BIT
$1S 0021 1iF RRA Rotate Bit 1 (TR; into Carry
$16 0022 30 09 JR NC,M3 If Te bit <> 1, jump
518 sSET TR LINE
§20 0024 47 b B,A Save value in B refn‘enworarily
$21 0025 3R 00 00 Lo R.SJRS_O) Get saved copy of WRS
522 0028 CB FF SET 7 Set DTR bit in WRS copy
§23 002A €3 33 00 b ™
625 0020 47 [ < Lb B8,R Save value in B reg temporarily
§26 002 3A 00 00 LD R, (WRS_O0) Get saved copy of WRS
$27 0031 CB BF RES 7, Reset DTR bit in WRS copy
€29 0033 OE 71 MM L0 C,S10_0_RC Get address of SIO register
$30 0035 16 0S5 L0 0,S
§31 0037 ED S1 ouT ,D Register pointer to WRS
S32 0039 ED 79 ouT (C),R Send new WRS value to SIO
§33 0038 32 00 00 Lb §_0),R Store updated copy of WRS
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S34 003E 78 LD A,B
536 ;CHECK SR BIT
538 003F |{F RRA Rotate Bit 3 (SR) into Carry
$39 0040 30 08 JR NC,MS If not set, go to exit
541 ;SET SR LINE
S43 0042 3R 00 00 Lo R,AURS__!) Get saved copy of URS
544 004S CB CF SET 1 Set RTS bit in WRS
545 0047 C3 4F 00 ¥ M
S47 O004R 3R 00 00 MS: LD Q,AURS_I) Get saved copy of WRS
548 004D CB 8F RES 1, Reset RTS bit in WRS
SS0 O004F OE 73 Me: LD C,S10_0_BC
6§51, 00S1 16 0S Lo D,S
§52' 0053 ED Si our (¢),0 Register pointer to WRS
653 00SS ED 79 outT (C),R Send WRS value to SIO
§S4 0057 32 00 00 LD §.1),9 Save updated value in WRS
§56 00SAR C3 00 00 JP  EEES Return to calling routine
§58 00SD END

ASSEMBLER ERRORS = 0




ERR LINE ADDR B1 B2 B3 B4 Z80 ASSEMBLER VER 3.0MR PARGE 1

1 'SOURCE SEXTIMR

% PROGRAMMER : LIZ POTEET

4 : 4 CHANNEL DIO MUX (FORDYCE) - HOST ISR - CTC TIMER ON/OFF

g H INTERRUPT

7 ;‘ 1332232333 322333 833322332223 3333 3033338232223 2 3232333332332 3232244

8 H Cg COPYRIGHT HEWLETT-PRCKARD COMPANY 1983. ALL RIGHTS

9 % ESERY NO PART OF THIS PROGRAM MAY BE PHOTOCOPIED

10 1 REPRODUCED OR TRANSLATED TO ANOTHER PROGRAM LnNGURGE WITHOUT

11 3% THE PRIOR WRITTEN CONSENT OF HEWLETT-~PACKARD COMPI

12 ;t'l*t!ll#ltlll!llx!tlt!t!lﬁttItttt‘!ttt*tltt’tlxttl!t*llxlttttl

13 H

1a ! LIST X

is NAME EXTMR

16 COPY &MX4EQUS
456 LIST §
457 H
:gg PUBLIC THROFF
460 i EXTRN TMRFLG,EEE7
462 FEAERIREXEELAREEATEXEREXARRTARXIXE X R XXRTTXAXXA XXX XX XTXE KRR XX KX KK
463
464 DESCRIPTION:
46S H This routine is part of the Host Interrupt, Timer On/0ff, and
466 is 'called’ by a routine in &MXEXT. The purpose of the fo.l ow:ng
487 code is to either turn on or off the 16 Millisec Timer. R flag is
468 checked to determine whether the timer is to be turned off or on.
469 If TMRFLG=1, the timer is currently on and the interrupt is to
470 turn it off. Conversely, if THRFLG=0, the timer is currently off
:_7’% and the interrupt is signalling it to be turned back on.
473 REGISTER RESTRICTION:
:;g E ~ Used in the calling routine - Do Not Use
476 CALLED BY (FILE): &MXHST
477 Ei3 2231222222332 3333203223232 333323222333 2333 3332223230323 33333833332 2]
479 CSEG
481 0000 OE E2 TMROFF: LD CTC Get address of CTC channel
482 0002 3A 00 00 E LD (TrﬁFtG) Get contents of Timer fla
483 0005 1F RRA Rotate bit O into Carry flag
484 0006 38 10 JR C,T01 If timer now on, jump

486 s TIMER OFF - TURN BRCK ON




ERR LINE RADOR B1 82 B3 B4

ASSEMBLER ERRORS =

0

aom

280 ASSEMBLER VER 3.0MR PAGE

LD A,CTCWRD

ouT Aé%,a
LD PRPRE
ouT (43,8

LD 1
LD §fnRFLG),R
jp 102
;TIMER ON NOW - TURN OFF
T01: LD A,3
oot (&),n
XOR A
LD  (TMRFLG),A
102: P EEE7
END

Get CTC channel control word
Send to CTC

Get time constant register value
Send to CTC

Setting TMRFLG to 1

Go to exit

Reset channel
Send to CTC

Set timer flag=0 to reflect timer off
Return to Caller




