








































































































































































































serial.com

R MACRO
SERIAL,SERIAL=M6800,SERIAL,LOADER,6821A,8250A,END
�
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m6800.mac

.IIF    NDF,.M68        .NLIST  ;CROSS-ASSEMBLER NOT LISTED
        ;DURING CHECKOUT DEFINE .M68 TO ENABLE LISTING
.IIF    DF,.M68         .LIST   SRC,SEQ,COM,MD,MC
        ;
        ;
        .TITLE  M6800 CROSS-ASSEMBLER
        ;
.IIF    DF,.M68 .SBTTL  CROSS-ASSEMBLER INTRODUCTION
        ;
.ENABLE ABS
        ;
        ;**************************************************************
        ;*                                                            *
        ;*      MACRO PACKAGE FOR THE MOTOROLA 6800 MICROPROCESSOR    *
        ;*              TO RUN UNDER MACRO 11.                        *
        ;*                                                            *
        ;*      BY ALAN R. BALDWIN                                    *
        ;*                                                            *
        ;*              V03 - OCTOBER 1980                            *
        ;*                                                            *
        ;**************************************************************
        ;
        ;
        ;THE FOLLOWING DIFFERENCES EXIST BETWEEN THIS CROSS-ASSEMBLER
        ;AND MOTOROLA'S M6800 ASSEMBLER
        ;       LABELS MUST TERMINATE WITH A :
        ;       COMMENTS START WITH A ;
        ;       IMMEDIATE MODE IS DENOTED BY A SEPERATE ARGUMENT - #
        ;
        ;
        ;DEFINITION OF ASSEMBLER DIRECTIVES WITH DIFFERENCES
        ;       END - USE       .END    END OF PROGRAM
        ;       EQU - USE  =            EQUATE SYMBOL
        ;       FCB                     FORM SINGLE-BYTE CONSTANT
        ;                               NO MORE THAN 10 ARGUMENTS
        ;       FCC   <ASCII CHRS>      FORM CONSTANT CHARACTERS
        ;       FDB                     FORM DOUBLE-BYTE CONSTANT
        ;                               NO MORE THAN 10 ARGUMENTS
        ;       MON - NOT IMPLEMENTED   RETURN TO MONITOR CONSOLE
        ;       NAM - USE       .SBTTL  PROGRAM NAME
        ;       OPT - NOT IMPLEMENTED   OPTION
        ;       ORG                     ORIGIN
        ;       PAGE - USE      .PAGE   ADVANCE LISTING TO TOP OF PAGE
        ;       RMB                     RESERVE MEMORY BYTES
        ;       SPC - NOT IMPLEMENTED   SPACE N LINES
        ;
        ;
        ;PROCESSOR CONDITION CODE REVIEW
        ;       0 - CARRY BIT (C)
        ;       1 - OVERFLOW BIT (V)
        ;       2 - ZERO BIT (Z)
        ;       3 - NEGATIVE BIT (N)
        ;       4 - INTERRUPT MASK BIT (I)
        ;       5 - HALF CARRY BIT (H)
        ;       6 - ALWAYS 1
        ;       7 - ALWAYS 1
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  SINGLE BYTE 'INHERENT' INSTRUCTIONS
        ;
.MACRO  AINST   H,I
 .MACRO H
 .NLIST SRC
 .BYTE  I
 .LIST  SRC
 .ENDM
.ENDM   AINST
        ;
        ;
    ;MNEMONIC  OPCODE   ;OPERATION
AINST   NOP,    1       ;DO NOTHING
AINST   TAP,    6       ;A TO CC'S
AINST   TPA,    7       ;CC'S TO A
AINST   INX,    10      ;INCREMENT INDEX REGISTER
AINST   DEX,    11      ;DECREMENT INDEX REGISTER
AINST   CLV,    12      ;CLEAR V BIT
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AINST   SEV,    13      ;SET C BIT
AINST   CLC,    14      ;CLEAR C BIT
AINST   SEC,    15      ;SET C BIT
AINST   CLI,    16      ;CLEAR I BIT
AINST   SEI,    17      ;SET I BIT
AINST   SBA,    20      ;ACCA=ACCA-ACCB
AINST   CBA,    21      ;COMPARE ACCA & ACCB
AINST   TAB,    26      ;ACCB=ACCA
AINST   TBA,    27      ;ACCA=ACCB
AINST   DAA,    31      ;DECIMAL ADJUST
AINST   ABA,    33      ;ACCA=ACCA+ACCB
AINST   TSX,    60      ;X=SP+1
AINST   INS,    61      ;SP=SP+1
AINST   PULA,   62      ;PULL A FROM STACK
AINST   PULB,   63      ;PULL B FROM STACK
AINST   DES,    64      ;SP=SP-1
AINST   TXS,    65      ;SP=X-1
AINST   PSHA,   66      ;PUSH A ONTO STACK
AINST   PSHB,   67      ;PUSH B ONTO STACK
AINST   RTS,    71      ;RETURN FROM SUBROUTINE
AINST   RTI,    73      ;RETURN FROM INTERRUPT
AINST   WAI,    76      ;WAIT FOR INTERRUPT
AINST   SWI,    77      ;SOFTWARE INTERRUPT
AINST   NEGA,   100     ;NEGATE A
AINST   COMA,   103     ;COMPLEMENT A
AINST   LSRA,   104     ;LOGICAL SHIFT RIGHT A
AINST   RORA,   106     ;ROTATE RIGHT A
AINST   ASRA,   107     ;ARITHMETIC SHIFT RIGHT A
AINST   ASLA,   110     ;ARITHMETIC SHIFT LEFT A
AINST   ROLA,   111     ;ROTATE LEFT A
AINST   DECA,   112     ;DECREMENT A
AINST   INCA,   114     ;INCREMENT A
AINST   TSTA,   115     ;TEST A
AINST   CLRA,   117     ;CLEAR A
AINST   NEGB,   120     ;NEGATE B
AINST   COMB,   123     ;COMPLEMENT B
AINST   LSRB,   124     ;LOGICAL SHIFT RIGHT B
AINST   RORB,   126     ;ROTATE RIGHT B
AINST   ASRB,   127     ;ARITHMETIC SHIFT RIGHT B
AINST   ASLB,   130     ;ARITHMETIC SHIFT LEFT B
AINST   ROLB,   131     ;ROTATE LEFT B
AINST   DECB,   132     ;DECREMENT B
AINST   INCB,   134     ;INCREMENT B
AINST   TSTB,   135     ;TEST B
AINST   CLRB,   137     ;CLEAR B
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  PUSH AND PULL OPCODES
        ;
.MACRO  PKRNL   I,J
 .IIF   IDN     <J>,A   ...A=0  ;PSH/PUL A
 .IIF   IDN     <J>,B   ...A=1  ;PSH/PUL B
 .BYTE  I+...A          ;INVALID ARGUMENT
.ENDM
        ;
.MACRO  PINST   H,I
 .MACRO H       J
 .NLIST SRC
 PKRNL  I,J
 .LIST  SRC
 .ENDM
.ENDM   PINST
        ;
    ;MNEMONIC  OPCODE   ;OPERATION
PINST   PUL,    62      ;PUL BYTE FROM STACK S=S+1
PINST   PSH,    66      ;PUSH BYTE ONTO STACK S=S-1
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  RELATIVE BRANCH INSTRUCTIONS
        ;
.MACRO  BKRNL   I,J
 ...A=J-.-2
 .IIF   LT,...A+200     .ERROR  ;BRANCH OUT OF RANGE
 .IIF   GE,...A-200     .ERROR  ;BRANCH OUT OF RANGE
 .BYTE  I,...A
.ENDM
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        ;
.MACRO  BINST   H,I
 .MACRO H       J
 .NLIST SRC
 BKRNL  I,J
 .LIST  SRC
 .ENDM
.ENDM   BINST
        ;
        ;
    ;MNEMONIC  OPCODE   ;OPFERATION
BINST   BRA,    40      ;BRANCH ALWAYS
BINST   BHI,    42      ;BRANCH IF (C=0) AND (Z=0)
BINST   BLS,    43      ;BRANCH IF (C=1) OR (Z=1)
BINST   BCC,    44      ;BRANCH IF (C=0)
BINST   BCS,    45      ;BRANCH IF (C=1)
BINST   BNE,    46      ;BRANCH IF (Z=0)
BINST   BEQ,    47      ;BRANCH IF (Z=1)
BINST   BVC,    50      ;BRANCH IF (V=0)
BINST   BVS,    51      ;BRANCH IF (V=1)
BINST   BPL,    52      ;BRANCH IF (N=0)
BINST   BMI,    53      ;BRANCH IF (N=1)
BINST   BGE,    54      ;BRANCH IF (<N XOR V>=0)
BINST   BLT,    55      ;BRANCH IF (<N XOR V>=1)
BINST   BGT,    56      ;BRANCH IF (Z=0) AND (<N XOR V>=0)
BINST   BLE,    57      ;BRANCH IF (Z=1) OR (<N XOR V>=1)
BINST   BSR,    215     ;BRANCH TO SUBROUTINE
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  INSTRUCTIONS HAVING ONLY ACCX,INDEXED,AND EXTENDED MODES
        ;
        ;
.MACRO  CKRNL   I,J,K
 .IF    NB,<K>          ;TWO ARGUMENTS - THEN INDEXED
  .IIF  DIF     <K>,X   .ERROR  ;INDEX BAD
  .IIF  LT,J    .ERROR  ;NEGATIVE OFFSET
  .BYTE I+40,J          ;OFFSET OUT OF RANGE
  .MEXIT
 .ENDC
 .IF    NB,<J>          ;ONE ARGUMENT - A, B, OR EXTENDED MODE
  ...A=60
  .IIF  IDN     <J>,A   ,...A=0         ;ACCA MODE
  .IIF  IDN     <J>,B   ,...A=20        ;ACCB MODE
  .IIF  NE,...A-60      .BYTE   I+...A
  .IIF  EQ,...A-60      .BYTE   I+...A,J&177400/400,J&377
  .MEXIT
 .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  CINST   H,I
 .MACRO H       J,K
 .NLIST SRC
 CKRNL  I,J,K
 .LIST  SRC
 .ENDM
.ENDM   CINST
        ;
        ;
        
    ;MNEMONIC  OPCODE   ;OPERATION
        ;
CINST   NEG,    100     ;NEGATE
CINST   COM,    103     ;COMPLEMENT
CINST   LSR,    104     ;LOGICAL SHIFT RIGHT
CINST   ROR,    106     ;ROTATE RIGHT
CINST   ASR,    107     ;ARITHMETIC SHIFT RIGHT
CINST   ASL,    110     ;ARITHMETIC SHIFT LEFT
CINST   ROL,    111     ;ROTATE LEFT
CINST   DEC,    112     ;DECREMENT
CINST   INC,    114     ;INCREMENT
CINST   TST,    115     ;TEST
CINST   CLR,    117     ;CLEAR
        ;
        ;
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        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  JUMP AND JSR INSTRUCTIONS
        ;
.MACRO  DKRNL   I,J,K
 .IF    NB,<K>          ;TWO ARGUMENTS - INDEXED MODE
  .IIF  DIF     <K>,X   .ERROR  ;BAD INDEX
  .IIF  LT,J            .ERROR  ;NEGATIVE OFFSET
  .BYTE I+40,J          ;OFFSET TOO LARGE
  .MEXIT
 .ENDC
 .IF    NB,<J>          ;ONE ARGUMENT - EXTENDED MODE
  .BYTE I+60,J&177400/400,J&377
  .MEXIT
 .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  DINST   H,I
 .MACRO H       J,K
 .NLIST SRC
 DKRNL  I,J,K
 .LIST  SRC
 .ENDM
.ENDM   DINST
        ;
        ;
     ;MNEMONIC  OPCODE  ;OPERATION
DINST   JMP,    116     ;JUMP
DINST   JSR,    215     ;JUMP TO SUBROUTINE
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  ALL ACCX INSTRUCTIONS
        ;
.MACRO  EKRNL   I,J,K,L
 ...A=-1
 .IIF   IDN     <J>,A   ,...A=0         ;ACCA MODE
 .IIF   IDN     <J>,B   ,...A=100       ;ACCB MODE
  .IF   GE,...A                 ;ACCX MODES
   .IF  NB,<L>                  ;THREE ARGS - IMMEDIATE/INDEXED
    .IF IDN     <K>,#   ;CHECK IMMEDIATE
     .IIF       EQ      <I>-207 ,.ERROR ;STA #
     .BYTE      I+...A,L
     .MEXIT
    .ENDC
    .IF IDN     <L>,X   ;CHECK INDEXED
     .IIF       LT,K    .ERROR  ;NEGATIVE OFFSET
     .BYTE      I+...A+40,K     ;OFFSET TOO LARGE
     .MEXIT
    .ENDC
    .ERROR      ;BAD INSTRUCTION
    .MEXIT
   .ENDC
   .IF  NB,<K>                  ;TWO ARGS - DIRECT/EXTENDED
    .IIF        EQ,K&177400     .BYTE   I+...A+20,K
    .IIF        NE,K&177400     .BYTE   I+...A+60,K&177400/400,K&377
    .MEXIT
   .ENDC
  .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  EINST   H,I
 .MACRO H       J,K,L
 .NLIST SRC
 EKRNL  I,J,K,L
 .LIST  SRC
 .ENDM
.ENDM   EINST
        ;
        ;
     ;MNEMONIC  OPCODE  ;OPERATION
EINST   SUB,    200     ;SUBTRACT
EINST   CMP,    201     ;COMPARE
EINST   SBC,    202     ;SUBTRACT WITH CARRY
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EINST   AND,    204     ;LOGICAL AND
EINST   BIT,    205     ;BIT TEST
EINST   LDA,    206     ;LOAD ACCUMULATOR
EINST   STA,    207     ;STORE ACCUMULATOR
EINST   EOR,    210     ;EXCLUSIVE OR
EINST   ADC,    211     ;ADD WITH CARRY
EINST   ORA,    212     ;LOGICAL OR
EINST   ADD,    213     ;ADD
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  ALL SHORT FORM ACCX INSTRUCTIONS
        ;
.MACRO  SKRNL   I,J,K
 .IF    NB,<K>          ;TWO ARGS - IMMEDIATE/INDEXED
  .IF   IDN     <J>,#   ;CHECK IMMEDIATE
   .IIF EQ      <I>-207 ,.ERROR ;STAA #
   .IIF EQ      <I>-307 ,.ERROR ;STAB #
   .BYTE        I,K
   .MEXIT
  .ENDC
  .IF   IDN     <K>,X   ;CHECK INDEXED
   .IIF LT,J    .ERROR  ;NEGATIVE OFFSET
   .BYTE        I+40,J          ;OFFSET TOO LARGE
   .MEXIT
  .ENDC
  .ERROR        ;BAD INSTRUCTION
  .MEXIT
 .ENDC
 .IF    NB,<J>          ;ONE ARG - DIRECT/EXTENDED
  .IIF  EQ,J&177400     .BYTE   I+20,J
  .IIF  NE,J&177400     .BYTE   I+60,J&177400/400,J&377
  .MEXIT
 .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  SINST   H,I
 .MACRO H       J,K
 .NLIST SRC
 SKRNL  I,J,K
 .LIST  SRC
 .ENDM
.ENDM   SINST
        ;
        ;
    ;MNEMONIC  OPCODE   ;OPERATION
        ;
SINST   SUBA,   200     ;SUBTRACT
SINST   SUBB,   300
SINST   CMPA,   201     ;COMPARE
SINST   CPMB,   301
SINST   SBCA,   202     ;SUBTRACT WITH CARRY
SINST   SBCB,   302
SINST   ANDA,   204     ;LOGICAL AND
SINST   ANDB,   304
SINST   BITA,   205     ;BIT TEST
SINST   BITB,   305
SINST   LDAA,   206     ;LOAD ACCUMULATOR
SINST   LDAB,   306
SINST   STAA,   207     ;STORE ACCUMULATOR
SINST   STAB,   307
SINST   EORA,   210     ;EXCLUSIVE OR
SINST   EORB,   310
SINST   ADCA,   211     ;ADD WITH CARRY
SINST   ADCB,   311
SINST   ORAA,   212     ;LOGICAL OR
SINST   ORAB,   312
SINST   ADDA,   213     ;ADD
SINST   ADDB,   313
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  STACK AND INDEX REGISTER INSTRUCTIONS
        ;
.MACRO  FKRNL   I,J,K,L
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 .IF    B,<K>           ;ONE ARG - DIRECT/EXTENDED MODE
  .IF   NB,<J>
   .IIF NE,J&177400     .BYTE   I+60,J&177400/400,J&377
   .IIF EQ,J&177400     .BYTE   I+20,J
   .MEXIT
  .ENDC
  .ERROR        ;BAD INSTRUCTION
  .MEXIT
 .ENDC
 .IF    IDN     <J>,#   ;IMMEDIATE MODE
  .IIF  EQ      <I>-217 ,.ERROR ;STS #
  .IIF  EQ      <I>-317 ,.ERROR ;STX #
  .IIF  NB,<L>  .BYTE   I,K,L
  .IIF  B,<L>   .BYTE   I,K&177400/400,K&377
  .MEXIT
 .ENDC
 .IF    B,<L>
  .IF   NB,<K>
   .IF  IDN     <K>,X           ;INDEXED
    .IIF        LT,J    .ERROR  ;NEGATIVE OFFSET
    .BYTE       I+40,J
    .MEXIT
   .ENDC
  .ENDC
 .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  FINST   H,I
 .MACRO H       J,K,L
 .NLIST SRC
 FKRNL  I,J,K,L
 .LIST  SRC
 .ENDM
.ENDM   FINST
        ;
        ;
    ;MNEMONIC  OPCODE   ;OPERATION
        ;
FINST   CPX,    214     ;COMPARE TO INDEX
FINST   LDS,    216     ;LOAD STACK REGISTER
FINST   LDX,    316     ;LOAD INDEX REGISTER
FINST   STS,    217     ;STORE STACK REGISTER
FINST   STX,    317     ;STORE INDEX REGISTER
        ;
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  ASSEMBLER DIRECTIVES
        ;
.MACRO  FCB     A,B,C,D,E,F,G,H,I,J
.NLIST  SRC
 .IIF   NB,<A>  .BYTE   A
 .IIF   NB,<B>  .BYTE   B
 .IIF   NB,<C>  .BYTE   C
 .IIF   NB,<D>  .BYTE   D
 .IIF   NB,<E>  .BYTE   E
 .IIF   NB,<F>  .BYTE   F
 .IIF   NB,<G>  .BYTE   G
 .IIF   NB,<H>  .BYTE   H
 .IIF   NB,<I>  .BYTE   I
 .IIF   NB,<J>  .BYTE   J
.LIST   SRC
.ENDM   FCB
        ;
.MACRO  FCC     H
.NLIST  SRC
.ASCII  /H/
.LIST   SRC
.ENDM   FCC
        ;
.MACRO  FDB     A,B,C,D,E,F,G,H,I,J
.NLIST  SRC
 .IIF   NB,<A>  .BYTE   A&177400/400,A&377
 .IIF   NB,<B>  .BYTE   B&177400/400,B&377
 .IIF   NB,<C>  .BYTE   C&177400/400,C&377
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 .IIF   NB,<D>  .BYTE   D&177400/400,D&377
 .IIF   NB,<E>  .BYTE   E&177400/400,E&377
 .IIF   NB,<F>  .BYTE   F&177400/400,F&377
 .IIF   NB,<G>  .BYTE   G&177400/400,G&377
 .IIF   NB,<H>  .BYTE   H&177400/400,H&377
 .IIF   NB,<I>  .BYTE   I&177400/400,I&377
 .IIF   NB,<J>  .BYTE   J&177400/400,J&377
.LIST   SRC
.ENDM   FDB
        ;
.MACRO  ORG     H
.NLIST  SRC
.=<H>
.LIST   SRC
.ENDM   ORG
        ;
.MACRO  RMB     H
.NLIST  SRC
.BLKB   H
.LIST   SRC
.ENDM   RMB
        ;
        ;
        ;
.NLIST  TTM     ;PRINTING MODE
.LIST   MD,MEB  ;ENABLE PRINTING OF MACRO EXPANSIONS
.LIST           ;LIST PROGRAM PROPER
        .PAGE
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        .TITLE  SERIAL 'PORT'
        .SBTTL  SERIAL PORT AS SEEN ON THE ARB-11 BUS
        ;
        ;[X XXX XXX XXX XXN NNN]  00    KEYBOARD BUFFER STATUS REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;   0   0   0   0   0   0   0   0      R   I   0   0   0   0   0   0
        ;
        ;       R -     <07:00> DATA READY (R)
        ;                       CLEARED BY READ OF
        ;                       DATA <07:00> OR <15:00> OF (02)
        ;       I -     INTERRUPT ENABLE BIT (R/W)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  02    FUNCTION/KEYBOARD BUFFERS
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;[ S7  S6  S5  S4  S3  S2  S1  S0 ] [ K7  K6  K5  K4  K3  K2  K1  K0 ]
        ;
        ;       <S7:S0> - FUNCTION DATA READ BUFFER
        ;       <K7:K0> - KEYBOARD INPUT BUFFER
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  04    PRINTER BUFFER STATUS REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;   0   0   0   0   0   0   0   0      R   I   0   0   0   0   0   0
        ;
        ;       R -     <07:00> PRINTER READY (R)
        ;                       CLEARED BY WRITE OF
        ;                       DATA <07:00> OR <15:00> OF (06)
        ;       I -     INTERRUPT ENABLE BIT (R/W)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  06    FUNCTION/PRINTER BUFFERS
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;[ C4  C3  C2  C1  C0  F2  F1  F0 ] [ P7  P6  P5  P4  P3  P2  P1  P0 ]
        ;
        ;       <P7-P0> -       PRINTER DATA (R/W)
        ;       <F2-F1> -       FUNCTION CODE
        ;       <C4-C0> -       CONTROL BITS (SEE FUNCTIONS)
        ;
        ;
        .PAGE
        ;
        ;[X XXX XXX XXX XXN NNN]  10    FUNCTION INPUT BUFFER STATUS REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;   0   0   0   0   0   0   0   0      R   I   0   0   0   0   0   0
        ;
        ;       R -     <07:00> FUNCTION DATA READY (R)
        ;                       CLEARED BY READ OF
        ;                       DATA <15:08> OR <15:00> OF (02)
        ;       I -     INTERRUPT ENABLE BIT (R/W)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  12    A-PORT PERIPHERAL CONTROL REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;[ H7  H6  H5  H4  H3  H2  H1  H0 ] [ L7  L6  L5  L4  L3  L2  L1  L0 ]
        ;
        ;       <H7-H0> -       <15:08> PIA CONTROL FOR (02)
        ;       <L7-L0> -       <07:00> PIA CONTROL FOR (02)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  14    FUNTION CODE STATUS REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
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        ;   0   0   0   0   0   0   0   0      R   I   0   0   0   0   0   0
        ;
        ;       R -     <07:00> FUNCTION CODE DONE (R)
        ;                       CLEARED BY WRITE OF
        ;                       DATA <15:08> OR <15:00> OF (06)
        ;       I -     INTERRUPT ENABLE BIT (R/W)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  16    B-PORT PERIPHERAL CONTROL REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;[ H7  H6  H5  H4  H3  H2  H1  H0 ] [ L7  L6  L5  L4  L3  L2  L1  L0 ]
        ;
        ;       <H7-H0> -       <15:08> PIA CONTROL FOR (02)
        ;       <L7-L0> -       <07:00> PIA CONTROL FOR (02)
        ;
        ;
        .PAGE
        ;
        ;       FUNCTION CODES
        ;
        ; F2 F1 F0
        ; __ __ __
        ;  0  0  0      NORMAL SERIAL PORT CONFIGURATION
        ;               BYTE 02 - KEYBOARD BUFFER
        ;               BYTE 03 - MODEM STATUS REGISTER (WHEN ENABLED, ELSE=0)
        ;               BYTE 06 - PRINTER BUFFER
        ;               BYTE 07 - <07:03> MODEM CONTROL REGISTER
        ;
        ;  0  0  1      MODEM CONTROL REGISTER READ/WRITE
        ;               BYTE 02 - KEYBOARD BUFFER
        ;               BYTE 03 - CURRENT CONTROL REGISTER
        ;               BYTE 06 - LOAD CONTROL REGISTER BUFFER
        ;               BYTE 07 - FUNCTION SELECT
        ;
        ;  0  1  0      LINE SERVICES ENABLES
        ;               BYTE 02 - KEYBOARD BUFFER
        ;               BYTE 03 - CURRENT ENABLES
        ;               BYTE 06 - LOAD ENABLES BUFFER
        ;               BYTE 07 - FUNCTION SELECT
        ;
        ;  0  1  1      MODEM SERVICES ENABLES
        ;               BYTE 02 - KEYBOARD BUFFER
        ;               BYTE 03 - CURRENT ENABLES
        ;               BYTE 06 - LOAD ENABLES BUFFER
        ;               BYTE 07 - FUNCTION SELECT
        ;
        ;  1  0  0      LINE CONTROL REGISTER
        ;               BYTE 02 - KEYBOARD BUFFER
        ;               BYTE 03 - CURRENT LINE CONTROL
        ;               BYTE 06 - LOAD CONTROL BUFFER
        ;               BYTE 07 - FUNCTION SELECT
        ;
        ;  1  0  1      LOW BYTE DIVISOR LATCH SELECT
        ;               BYTE 02 - KEYBOARD BUFFER
        ;               BYTE 03 - CURRENT DLL
        ;               BYTE 06 - LOAD DIVISOR BUFFER
        ;               BYTE 07 - FUNCTION SELECT
        ;
        ;  1  1  0      HIGH BYTE DIVISOR LATCH SELECT
        ;               BYTE 02 - KEYBOARD BUFFER
        ;               BYTE 03 - CURRENT DLM
        ;               BYTE 06 - LOAD DIVISOR BUFFER
        ;               BYTE 07 - FUNCTION SELECT
        ;
        ;  1  1  1      ABSOLUTE BINARY LOADER SELECT
        ;               BYTE 02 - KEYBOARD BUFFER
        ;               BYTE 03 - CURRENT CHECK SUM
        ;               BYTE 06 - BINARY INPUT BUFFER
        ;               BYTE 07 - FUNCTION SELECT
        ;
        .PAGE
        ;
        ;       BIT PATTERN DEFINITIONS
        ;
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        ;  KEYBOARD / PRINTER  NORMAL MODE
        ; FUNCTION <F2:F0>=000          WRITE NEW DATA INTO <C7:C3>
        ;       BITS <C7:C3> CORRESPOND TO BITS <4:0> OF
        ;       THE MODEM CONTROL REGISTER OF THE INS8250 ACE.
        ;       BITS <S7:S0> IS THE MODEM STATUS REGISTER OF
        ;       THE INS8250 ACE.
        ;
        ;  MODEM CONTROL REGISTER ACCESS
        ; FUNCTION <F2:F0>=001          WRITE NEW DATA INTO <P7:P3>
        ;       BITS <S7:S3> CORRESPOND TO BITS <4:0> OF
        ;       THE MODEM CONTROL REGISTER OF THE INS8250 ACE.
        ;
        ;  LINE INTERRUPT SERVICES ENABLES
        ; FUNCTION <F2:F0>=010          WRITE NEW DATA INTO <P3:P0>
        ;       BITS <S3:S0> ARE THE LINE INTERRUPT SERVICE
        ;       ENABLES CORRESPONDING TO BITS <4:1> OF THE
        ;       LINE STATUS REGISTER OF THE INS8250 ACE.
        ;
        ;  MODEM INTERRUPT SERVICES ENABLES
        ; FUNCTION <F2:F0>=011          WRITE NEW DATA INTO <P7,P3:P0>
        ;       BITS <S3:S0> ARE MODEM INTERRUPT SERVICE
        ;       ENABLES CORRESPONDING TO BITS <3:0> OF THE
        ;       MODEM STATUS REGISTER OF THE INS8250 ACE.
        ;       <P7>=1 DISABLES MODEM STATUS TO BYTE 03
        ;
        ;  LINE CONTROL REGISTER ACCESS
        ; FUNCTION <F2:F0>=100          WRITE NEW DATA INTO <P6:P0>
        ;       BITS <S6:S0> ARE THE CONTENTS OF BITS <6:0>
        ;       OF THE LINE CONTROL REGISTER OF THE
        ;       INS8250 ACE.
        ;
        ;  LOW BYTE DIVISOR LATCH ACCESS
        ; FUNCTION <F2:F0>=101          WRITE NEW DATA INTO <P7:P0>
        ;       BITS <S7:S0> CORRESPOND TO BITS <7:0> OF THE
        ;       LOW BYTE DIVISOR LATCH OF THE INS8250 ACE.
        ;
        ;  HIGH BYTE DIVISOR LATCH ACCESS
        ; FUNCTION <F2:F0>=110          WRITE NEW DATA INTO <P7:P0>
        ;       BITS <S7:S0> CORRESPOND TO BITS <7:0> OF THE
        ;       HIGH BYE DIVISOR LATCH OF THE INS8250 ACE.
        ;
        ;  ABSOLUTE BINARY LOADER ACCESS
        ; FUNCTION <F2:F0>=111          WRITE BINARY INTO <P7:P0>
        ;       BITS <S7:S0> IS THE CURRENT CHECK SUM RESULT
        ;       FROM LOADING BINARY DATA
        ;       ODD JUMP ADDRESS TERMINATES LOADER
        ;       EVEN JUMP ADDRESS TRANSFERS CONTROL TO JUMP ADDRESS
        ;
        .PAGE
        .SBTTL  SOFTWARE DEFINITIONS
        ;
        ;         THE SERIAL PORT SOFTWARE REQUIRES
        ;       THE 16-BIT PIA SOFTWARE PACKAGE '6821A.MAC',
        ;       THE 8250 ACE PACKAGE '8250A.MAC', AND
        ;       THE ABSOLUTE BINARY LOADER 'LOADER.MAC'.
        ;
        ;
        $A.8250 =1
        A.8250  =220    ;SERIAL PORT ADDRESS
        ;
        $A.6821 =1
        A.6821  =200    ;16-BIT BUS PORT ADDRESS
        ;
        $LOADER =1      ;USE ABSOLUTE LOADER
        ;
        ;
        PGMSAV  =174000 ;ROM ADDRESS
        VARSAV  =0      ;DIRECT VARIABLE SPACE TO 177
        ;
        STACK   =177    ;STACK AREA (64-BYTES)
        ;
        ;       INTERRUPT VECTORS
        ;
        .=177740
        FDB     SPRIUS  ;OOPS !
        FDB     SPRIUS  ;OOPS !
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        FDB     SPRIUS  ;OOPS !
        FDB     SPRIUS  ;OOPS !
IRQ0:   FDB     SPRIUS  ;NO HARDWARE
IRQ1:   FDB     SPRIUS  ;NO HARDWARE
IRQ2:   FDB     A.AL$I  ;A-PORT <7:0> INTERRUPT
IRQ3:   FDB     A.AH$I  ;A-PORT <15:8> INTERRUPT
IRQ4:   FDB     A.BL$I  ;B-PORT <7:0> INTERRUPT
IRQ5:   FDB     A.BH$I  ;B-PORT <15:8> INTERRUPT
IRQ6:   FDB     SPRIUS  ;NO HARDWARE
IRQ7:   FDB     A.82$I  ;8250 ACE INTERRUPT
IRQN:   FDB     SPRIUS  ;NO HARDWARE
SWINT:  FDB     SWIRQ   ;SWI INTERRUPT
NMINT:  FDB     NMIRQ   ;ATTACHED PROCESSOR INIT INTERRUPT
RESINT: FDB     RESTRT  ;POWER UP RESTART VECTOR
        ;
        .PAGE
        .SBTTL  STARTUP AND BACKGROUND PROGRAM
        ;
        .=VARSAV
NMIRQV: .BYTE   0,0     ;INIT INTERRUPT VECTOR
SWIRQV: .BYTE   0,0     ;SWI INTERRUPT VECTOR
S.FNCT: .BYTE   0       ;DISPATCH FUNCTION
MSFLAG: .BYTE   0       ;MODEM STATUS FLAG
        VARSAV=.
        .=PGMSAV
        ;
NMIRQ:  LDX     NMIRQV          ;GET VECTOR
        BEQ     SPRIUS          ;BRANCH IF NOT DEFINED
        JSR     0,X             ;ELSE DO IT
SPRIUS: RTI                     ;HOW DID WE GET HERE ?
        ;
SWIRQ:  LDX     SWIRQV          ;GET VECTOR
        BEQ     1$              ;BRANCH IF NOT DEFINED
        JMP     0,X             ;SPECIAL SWI CALL TO ACCESS
1$:     RTI                     ;INTERRUPT DRIVEN ROUTINES
        ;
RESTRT: LDS     #,STACK         ;SET UP STACK POINTER
        LDX     #,0             
        STX     NMIRQV          ;SET NMI FOR NOTHING
        STX     SWIRQV          ;SET SWI FOR NOTHING
        JSR     A.82$B          ;INIT SERIAL PORT BAUD-RATE
        BSR     PINITS          ;AND SERIAL PORT IN GENERAL
        ;
        ;       BACKGROUND PROGRAM
        ;
1$:     LDS     #,STACK         ;SET THE STACK POINTER
        CLR     177740          ;ENABLE ALL INTERRUPTS
        CLI                     ;(VIA 6828 CONTROLLER)
        LDX     #,0             ;LOOP COUNTER
2$:     INX                     ;LOOP HERE 64K TIMES
        BNE     2$
        JSR     A.LNUP          ;RE-ENABLE LINE
        JSR     A.RCUP          ;RE-ENABLE RCVR
        JSR     A.XMUP          ;RE-ENABLE XMTR
        JSR     A.MOUP          ;RE-ENABLE MODEM
        JSR     A.ALUP          ;RE-ENABLE <7:0> INPUT
        JSR     A.AHUP          ;RE-ENABLE <15:8> INPUT
        JSR     A.BLUP          ;RE-ENABLE <7:0> OUTPUT
        JSR     A.BHUP          ;RE-ENABLE <15:8> OUTPUT
        BRA     1$
        ;
        .PAGE
        .SBTTL  PORT INITIALIZATION
        ;
PINITS: JSR     LOAD$I          ;INITIALIZE ABSOLUTE LOADER
        ;
        ;       INSURE A.8250 ACCESS IS NOT TO DLL/DLM
        ;
        JSR     A.LCRR          ;GET STATUS
        AND B   #,177           ;SET DLAB=0
        JSR     A.LCRW          ;SET STATUS
        ;
        ;       SET FUNCTION TO XMTR AND ENABLE ALL LINE / MODEM
        ;
        CLR     S.FNCT          ;XMTR FUNCTION
        LDA B   #,17            ;MODEM ENABLE
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        STA B   A.MNBL
        LDA B   #,36            ;LINE ENABLE
        STA B   A.LNBL
        STA B   MSFLAG          ;AND FLAG
        ;
        ;       INITIALIZE A.8250 SERVICE VECTORS
        ;
        LDX     #,S.MODE        ;A.8250 MODEM VECTOR
        JSR     A.MOSV
        LDX     #,S.RCVR        ;A.8250 RCVR VECTOR
        JSR     A.RCSV
        LDX     #,S.XMTR        ;A.8250 XMTR VECTOR
        JSR     A.XMSV
        LDX     #,A.82$L        ;A.8250 LINE VECTOR
        JSR     A.LNSV
        ;
        ;       SET UP PARALLEL OUTPUT
        ;
        LDX     #,0             ;NO SERVICE
        LDA B   #,44            ;CB2(ON E, LOW), CB1(-, HIGH)
        LDA A   #,74
        JSR     A.BLDF          ;SAVE CONTROL
        LDX     #,0             ;NO SERVICE
        LDA B   #,44            ;CB2(ON E, LOW), CB1(-, HIGH)
        LDA A   #,74
        JSR     A.BHDF          ;SAVE CONTROL
        LDA B   #,377           ;OUTPUT
        JSR     A.BLDR
        LDA B   #,377           ;OUTPUT
        JSR     A.BHDR
        ;
        ;       SET UP PARALLEL INPUT
        ;
        LDX     #,S.INAL        ;SERVICE VECTOR
        LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)
        LDA A   #,74
        JSR     A.ALDF          ;SAVE CONTROL
        LDX     #,S.INAH        ;SERVICE VECTOR
        LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)
        LDA A   #,74
        JSR     A.AHDF          ;SAVE CONTROL
        LDA B   #,0             ;INPUT
        JSR     A.ALDR
        LDA B   #,0             ;INPUT
        JSR     A.AHDR
        ;
        ;       ENABLE/DISABLE INTERRUPTS
        ;
        JSR     A.ALDN          ;CLEAR, CA2='1'
        JSR     A.ALUP          ;ENABLE
        JSR     A.ALRD+2        ;CLEAR IRQA, CA2='0'
        ;
        JSR     A.AHDN          ;CLEAR, CA2='1'
        JSR     A.AHUP          ;ENABLE
        JSR     A.AHRD+2        ;CLEAR IRQ, CA2='0'
        ;
        JSR     A.BLDN          ;CLEAR, CB2='1'
        JSR     A.BLRD+2        ;CLEAR IRQ, CB2='1'
        JSR     A.BLUP          ;ENABLE
        ;
        JSR     A.BHDN          ;CLEAR, CB2='1'
        JSR     A.BHRD+2        ;CLEAR IRQ, CB2='1'
        JSR     A.BHUP          ;ENABLE
        ;
        JSR     A.MOUP
        JSR     A.XMUP
        JSR     A.RCUP
        JSR     A.LNUP
        ;
        RTS
        ;
        ;       PORT SERVICE ROUTINES
        ;
S.XMTR: LDA A   S.FNCT          ;GET FUNCTION
        CLC                     ;DEFAULT NO DATA
        BNE     1$              ;BRANCH IF NOT XMTR
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        JSR     A.ALUP          ;ENABLE INPUT INTERRUPT
        JSR     A.ALRD          ;READ INPUT DATA
1$:     RTS                     ;SEND TO XMTR
        ;
S.RCVR: JSR     A.BLWT+2        ;TRANSFER CHARACTER TO OUTPUT
        RTS                     ;READY OR NOT !
        ;
S.MODE: LDA A   S.FNCT          ;GET FUNCTION
        BNE     2$              ;BRANCH IF NOT STATUS
        PSH B                   ;SAVE B FOR A MOMENT
        LDA A   MSFLAG          ;CHECK FOR MODEM STATUS DISABLED
        BPL     1$              ;ENABLED - SKIP
        CLR B                   ;CLEAR BYTE
1$:     JSR     A.BHWT+2        ;TRANSFER DATA
        PUL B                   ;RESTORE B
2$:     JSR     A.82$M          ;DO MODEM STATUS
        RTS
        ;
S.INAL: LDA A   S.FNCT          ;GET FUNCTION
        BNE     1$              ;BRANCH IF NOT XMTR
        JSR     A.ALDN          ;DISABLE INPUT INTERRUPT
        JSR     A.XMUP          ;ENABLE A.8250 XMTR
        RTS
1$:     JSR     A.ALRD          ;READ BYTE
        BCC     8$              ;WHAT DATA ?
        LDA A   S.FNCT          ;GET FUNCTION CODE
        DEC A                   ;MODEM CONTROL ?
        BNE     2$              ;BRANCH IF NOT
        AND B   #,370           ;MASK EXTRA
        TBA
        CLC                     ;SHIFT INTO POSITION
        ROR B
        ASR B
        ASR B
        JSR     A.MCRW          ;SAVE NEW CONTROL
        TAB
        BRA     9$
2$:     DEC A                   ;LOAD LINE ENABLES ?
        BNE     3$              ;BRANCH IF NOT
        AND B   #,17            ;MASK EXTRA BITS
        ASL B                   ;SHIFT INTO POSITION
        STA B   A.LNBL          ;SAVE NEW ENABLES
        BRA     9$
3$:     DEC A                   ;LOAD MODEM ENABLES ?
        BNE     4$              ;BRANCH IF NOT
        AND B   #,217           ;MASK EXTRA BITS
        STA B   MSFLAG          ;SAVE DISABLE STATUS
        AND B   #,17            ;MASK FLAG BIT
        STA B   A.MNBL          ;SAVE NEW ENABLES
        LDA B   MSFLAG          ;GET FLAG AND ENABLES
        BRA     9$
4$:     DEC A                   ;LOAD LINE CONTROL REGISTER ?
        BNE     5$              ;BRANCH IF NOT
        AND B   #,177           ;MASK DLAB
        JSR     A.LCRW          ;SAVE NEW VALUE
        BRA     9$
5$:     DEC A                   ;LOAD DLL ?
        BNE     6$              ;BRANCH IF NOT
        JSR     A.DLLW          ;SAVE NEW VALUE
        BRA     9$
6$:     DEC A                   ;LOAD DLM ?
        BNE     7$              ;BRANCH IF NOT
        JSR     A.DLMW          ;SAVE NEW VALUE
        BRA     9$
7$:     DEC A                   ;LOADER ?
        BNE     8$              ;BRANCH IF NOT
        JSR     LOADER          ;AND PROCESS
        BRA     9$
8$:     RTS
9$:     JSR     A.BHWT+2        ;SEND DATA
        RTS
        ;
S.INAH: JSR     A.AHRD          ;READ BYTE
        BCC     8$              ;WHAT DATA ?
        TBA                     ;COPY B TO A
        AND B   #,7             ;MASK EXTRA

Page 6



serial.mac

        STA B   S.FNCT          ;NEW FUNCTION
        BNE     1$              ;BRANCH IF NOT CONTROL
        TAB                     ;GET DATA AGAIN
        CLC                     ;POSITION DATA
        ROR B
        ASR B
        ASR B
        JSR     A.MCRW          ;SEND TO A.8250
        CLR B                   ;CLEAR BYTE
        LDA A   MSFLAG          ;MODEM STATUS DISABLED ?
        BMI     9$              ;YES - EXIT
        JSR     A.MSRR          ;GET CURRENT STATUS
        BRA     9$
1$:     DEC B                   ;GET CURRENT MODEM CONTROL ?
        BNE     2$              ;BRANCH IF NOT
        JSR     A.MCRR          ;READ CURRENT SETTING
        ASL B                   ;SHIFT INTO PLACE
        ASL B
        ASL B
        BRA     9$
2$:     DEC B                   ;LINE SERVICE ENABLES ?
        BNE     3$              ;BRANCH IF NOT
        LDA B   A.LNBL          ;ENABLES
        ASR B                   ;SHIFT INTO POSITION
        BRA     9$
3$:     DEC B                   ;MODEM SERVICE ENABLES ?
        BNE     4$              ;BRANCH IF NOT
        LDA B   MSFLAG          ;GET FLAG AND ENABLES
        BRA     9$
4$:     DEC B                   ;LINE CONTROL REGISTER ?
        BNE     5$              ;BRANCH IF NOT
        JSR     A.LCRR          ;GET REGISTER
        AND B   #,177           ;MASK OUT DLAB
        BRA     9$
5$:     DEC B                   ;DLL ACCESS ?
        BNE     6$              ;BRANCH IF NOT
        JSR     A.DLLR          ;READ VALUE
        BRA     9$
6$:     DEC B                   ;DLM ACCESS ?
        BNE     7$              ;BRANCH IF NOT
        JSR     A.DLMR          ;READ VALUE
        BRA     9$
7$:     DEC B                   ;LOADER SELECTED ?
        BNE     8$              ;BRANCH IF NOT
        JSR     LOAD$I          ;ELSE INITIALIZE LOADER
        LDA B   #,0             ;ZERO CHECK SUM
        BRA     9$
8$:     RTS
9$:     JSR     A.BHWT+2        ;SEND
        RTS
        ;
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        .PAGE
        .SBTTL  ABSOLUTE BINARY LOADER
        ;
        ;         THIS LOADER ROUTINE IS AN ADAPTATION OF THE
        ;       'DEC' PAPER TAPE ABSOLUTE BINARY LOADER.
        ;         THE LOADER PROVIDES A MEANS OF LOADING OBJECT
        ;       CODE INTO ANY REGION OF MEMORY AND STARTING
        ;       PROGRAM EXECUTION.
        ;
        ;         AN ODD JUMP ADDRESS TERMINATES LOADER
        ;         AN EVEN JUMP ADDRESS TRANSFERS CONTROL TO THE JUMP ADDRESS
        ;
        .IF     NDF,$LOADER
        VARSAV  =0      ;VARIABLE SPACE
        PGMSAV  =100000 ;PROGRAM SPACE
        .=PGMSAV
        .ENDC
        ;
        PGMSAV=.
        .=VARSAV
LOAD$V: .BYTE   0,0     ;SERVICE ADDRESS
L.BYTC: .BYTE   0,0     ;BYTE COUNTER
L.ADDR: .BYTE   0,0     ;LOAD ADDRESS
L.CKSM: .BYTE   0       ;CHECK SUM
        VARSAV=.
        .=PGMSAV
        ;
        ;       INITIALIZE ENTRY POINT
        ;
LOAD$I: LDX     #,L.LDR0        ;FIRST ENTRY
        STX     LOAD$V
        RTS
        ;
        .PAGE
        .SBTTL  LOADER ROUTINE
        ;
        ;       ENTER WITH DATA IN <B>
        ;       EXITS WITH CURRENT CHECK SUM IN <B>
        ;
LOADER: LDA A   L.CKSM          ;UPDATE CHECK SUM
        ABA
        STA A   L.CKSM
        LDX     L.BYTC          ;UPDATE BYTE COUNT
        DEX
        STX     L.BYTC
        LDX     LOAD$V          ;DISPATCH ADDRESS
        JMP     0,X             ;GO TO IT
L.GBYT: TSX                     ;GET RETURN ADDRESS ON STACK
        LDX     0,X
        STX     LOAD$V          ;SAVE RETURN ADDRESS
        INS                     ;POP RETURN FROM STACK
        INS
        LDA B   L.CKSM          ;RETURN CHECK SUM IN <B>
        RTS                     ;BACK TO CALLER
        ;
L.LDR0: CLR     L.CKSM          ;CLEAR CHECK SUM
        BRA     L.LDR2
L.LDR1: CLR     L.CKSM          ;CLEAR CHECK SUM
        BSR     L.GBYT          ;BACK FOR A BYTE
L.LDR2: DEC B                   ;A '1' ?
        BNE     L.LDR1          ;LOOP UNTIL '1' FOUND
        BSR     L.GBYT          ;BACK FOR A BYTE
        TST B                   ;= '0' ?
        BNE     L.LDR0          ;LOOP BACK UNTIL '1','0' SEQUENCE
        BSR     L.GBYT          ;BACK FOR A BYTE
        STA B   L.ADDR+1        ;NOW SAVE BYTE COUNT
        BSR     L.GBYT          ;BACK FOR A BYTE
        LDA A   L.ADDR+1        ;RETRIEVE LOW ORDER COUNT
        SUB A   #,4             ;CORRECT BYTE COUNT
        SBC B   #,0
        STA A   L.BYTC+1        ;AND SAVE IT
        STA B   L.BYTC
        LDX     L.BYTC          ;L.BYTC=2 ?
        CPX     #,2
        BNE     L.LDR4          ;BRANCH IF NOT
L.LDR3: BSR     L.GBYT          ;BACK FOR A BYTE
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        STA B   L.ADDR+1        ;GET JUMP ADDRESS
        BSR     L.GBYT          ;BACK FOR A BYTE
        STA B   L.ADDR
        BSR     L.GBYT          ;BACK FOR CHECK SUM BYTE !
        TST     L.CKSM          ;CHECK FOR ERROR
        BNE     L.LDR6          ;SKIP ON ERROR
        LDA A   L.ADDR+1        ;CHECK FOR ODD ADDRESS
        BIT A   #,1
        BNE     L.LDR6          ;TERMINATE BY RESTARTING SCAN
        LDX     L.ADDR          ;ELSE GO TO ADDRESS
        JSR     0,X
        BRA     L.LDR6          ;ON QUICK RETURN - CONTINUE
L.LDR4: BSR     L.GBYT          ;BACK FOR A BYTE
        STA B   L.ADDR+1        ;GET LOAD ADDRESS
        BSR     L.GBYT          ;BACK FOR A BYTE
        STA B   L.ADDR
L.LDR5: BSR     L.GBYT          ;BACK FOR A BYTE
        LDX     L.BYTC          ;CHECK BYTE COUNT
        BMI     L.LDR6          ;BRANCH IF DONE
        LDX     L.ADDR          ;GET LOAD ADDRESS
        STA B   0,X             ;STORE DATA
        INX                     ;UPDATE LOAD ADDRESS
        STX     L.ADDR
        BRA     L.LDR5
L.LDR6: BSR     L.GBYT          ;CURRENT BYTE WAS CHECK SUM RESULT
        BRA     L.LDR0          ;START NEW SEQUENCE
        ;
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        .PAGE
        .SBTTL  A.6821 PERIPHERAL INTERFACE SOFTWARE
        ;
        ;         THIS SOFTWARE PACKAGE SUPPORTS THE
        ;       6821 PERIPHERAL INTERFACE ADAPTER (PIA).
        ;         ENTRY POINTS TO THE SOFTWARE ARE DEFINED
        ;       FOR EXTERNAL ACCESS:
        ;
        ;         THE FOLLOWING DATA DIRECTION ROUTINES ARE
        ;       ENTERED WITH
        ;               <B> = DIRECTION CONTROL
        ;       BY A JSR ____
        ;
        ;       A.AHDR --> A-PORT <15:8> DIRECTION
        ;       A.ALDR --> A-PORT <7:0> DIRECTION
        ;       A.BHDR --> B-PORT <15:8> DIRECTION
        ;       A.BLDR --> B-PORT <7:0> DIRECTION
        ;
        ;         THE FOLLOWING CONTROL ROUTINES ARE ENTERED WITH
        ;               <X> = SERVICE ADDRESS
        ;               <B> = INTERRUPT ENABLE CONTROL
        ;               <A> = INTERRUPT DISABLE CONTROL
        ;       BY A JSR ____
        ;
        ;       A.AHDF --> A-PORT <15:8>
        ;       A.ALDF --> A-PORT <7:0>
        ;       A.BHDF --> B-PORT <15:8>
        ;       A.BLDF --> B-PORT <7:0>
        ;
        ;         THE FOLLOWING INTERRUPT ENABLE ROUTINES ARE
        ;       ENTERED BY JSR ____
        ;
        ;       A.AHUP --> A-PORT <15:8> INTERRUPT ENABLE
        ;       A.ALUP --> A-PORT <7:0> INTERRUPT ENABLE
        ;       A.BHUP --> B-PORT <15:0> INTERRUPT ENABLE
        ;       A.BLUP --> B-PORT <7:0> INTERRUPT ENABLE
        ;
        ;         THE FOLLOWING INTERRUPT DISABLE ROUTINES ARE
        ;       ENTERED BY JSR ____
        ;
        ;       A.AHDN --> A-PORT <15:0> INTERRUPT DISABLE
        ;       A.ALDN --> A-PORT <7:0> INTERRUPT DISABLE
        ;       A.BHDN --> B-PORT <15:8> INTERRUPT DISABLE
        ;       A.BLDN --> B-PORT <7:0> INTERRUPT DISABLE
        ;
        ;         THE FOLLOWING ARE INTERRUPT ENTRY POINTS
        ;       FOR THE DUAL PIA PORTS
        ;
        ;       A.AH$I --> A-PORT <15:8> IRQ
        ;
        ;       A.AL$I --> A-PORT <7:0> IRQ
        ;
        ;       A.BH$I --> B-PORT <15:8> IRQ
        ;
        ;       A.BL$L --> B-PORT <7:0> IRQ
        ;
        .PAGE
        ;
        ;         THE FOLLOWING ENTRY POINTS ARE USED TO TRANSFER
        ;       DATA TO THE VARIOUS PIA I/O REGISTERS. THE MAIN
        ;       ENTRY POINT VERIFIES THAT AT LEAST ONE OF THE
        ;       PORT IRQ FLAGS IS SET BEFORE TRANSFERRING DATA.
        ;       IF DATA IS TRANSFERED THEN THE 'C' BIT = 1,
        ;       IF THE PORT WAS NOT READY THEN NO TRANSFER
        ;       IS PERFORMED AND THE 'C' BIT = 0.
        ;         THE ROUTINES MAY BE ENTERED AT THE ENTRY POINT + 2
        ;       IF NO IRQ FLAG CHECKS ARE TO BE MADE.
        ;         BYTE DATA IS PASSED IN <B>.
        ;         WORD DATA IS PASSED IN <B,A>
        ;
        ;       CALL BY JSR ____
        ;
        ;       A.AHRD --> A-PORT <15:8> READ
        ;       A.ALRD --> A-PORT <7:0> READ
        ;       A.AWRD --> A-PORT <15:0> READ
        ;       A.BHRD --> B-PORT <15:8> READ
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        ;       A.BLRD --> B-PORT <7:0> READ
        ;       A.BWRD --> B-PORT <15:0> READ
        ;
        ;
        ;       A.AHWT --> A-PORT <15:8> WRITE
        ;       A.ALWT --> A-PORT <7:0> WRITE
        ;       A.AWWT --> A-PORT <15:0> WRITE
        ;       A.BHWT --> B-PORT <15:8> WRITE
        ;       A.BLWT --> B-PORT <7:0> WRITE
        ;       A.BWWT --> B-PORT <15:0> WRITE
        ;
        .PAGE
        .SBTTL  A.6821 PIA HARDWARE
        ;
        ;         THE PIA CONFIGURATION  CONSISTS OF TWO
        ;       MC6821 PERIPHERAL INTERFACE ADAPTERS (PIA'S)
        ;       WHICH MAY BE ADDRESSED AS 16-BIT PORTS.
        ;       ONE PIA UNIT FORMS THE HIGH ORDER PART <15:8>
        ;       AND THE OTHER THE LOW ORDER PART <7:0>
        ;
        ; REGISTER 0
        CRAH    =0      ;A-PORT <15:8> CONTROL REGISTER
        ;
        ; REGISTER 1
        CRAL    =1      ;A-PORT <7:0> CONTROL REGISTER
        ;
        ; REGISTER 2
        CRBH    =2      ;B-PORT <15:8> CONTROL REGISTER
        ;
        ; REGISTER 3
        CRBL    =3      ;B-PORT <7:0> CONTROL REGISTER
        ;
        ; REGISTER 4
        DDRAH   =4      ;CRAH<2>=0, A-PORT <15:8> DATA DIRECTION REGISTER
        PRAH    =4      ;CRAH<2>=1, A-PORT <15:8> DATA REGISTER
        ;
        ; REGISTER 5
        DDRAL   =5      ;CRAL<2>=0, A-PORT <7:0> DATA DIRECTION REGISTER
        PRAL    =5      ;CRAL<2>=1, A-PORT <7:0> DATA REGISTER
        ;
        ; REGISTER 6
        DDRBH   =6      ;CRBH<2>=0, B-PORT <15:8> DATA DIRECTION REGISTER
        PRBH    =6      ;CRBH<2>=1, B-PORT <15:8> DATA REGISTER
        ;
        ; REGISTER 7
        DDRBL   =7      ;CRBL<2>=0, B-PORT <7:0> DATA DIRECTION REGISTER
        PRBL    =7      ;CRBL<2>=1, B-PORT <7:0> DATA REGISTER
        ;
        .PAGE
        ;
        ;       A-PORT CONTROL REGISTERS
        ;
        ; CONTROL REGISTERS CRA_  - READ/WRITE REGISTERS
        ;                               CONTROLLING INTERRUPTS AND STROBES
        ;
        ; BIT 1 0       CONTROL OF INTERRUPT INPUT CA1
        ;               ACTIVE TRANSITION
        ;     _ _       TO SET CRA<7>           /IRQA OUTPUT
        ;     0 0               (-)             DISABLED
        ;     0 1               (-)             /CRA<7>
        ;     1 0               (+)             DISABLED
        ;     1 1               (+)             /CRA<7>
        ;       CRA<7> CLEARED BY A READ OF CORRESPONDING PRA_
        ;       /IRQA FOLLOWS STATE OF /CRA<7> WHEN ENABLED
        ;
        ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT
        ;     _
        ;     0         ACCESS DATA DIRECTION REGISTERS
        ;     1         ACCESS PORT DATA REGISTER
        ;
        ; BIT 5 4 3     CONTROL OF CA2 AS AN INTERRUPT INPUT
        ;               ACTIVE TRANSITION
        ;     _ _ _     TO SET CRA<6>           /IRQB OUTPUT
        ;     0 0 0             (-)             DISABLED
        ;     0 0 1             (-)             /CRA<6>
        ;     0 1 0             (+)             DISABLED
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        ;     0 1 1             (+)             /CRA<6>
        ;       CRA<6> CLEARED BY READ OF CORRESPONDING PRA_
        ;       /IRQB FOLLOWS STATE OF CRA<6> WHEN ENABLED
        ;
        ; BIT 5 4 3     CONTROL OF CA2 AS AN OUTPUT
        ;     _ _ _     CA2 LOW                 CA2 HIGH
        ;     1 0 0     AFTER READ TO PRA_      WHEN CRA<7> IS SET
        ;               ON (+) OF NEXT E        BY CA1 TRANSITION
        ;     1 0 1     AFTER READ TO PRA_      ON SECOND (+) E AFTER
        ;               ON (+) OF NEXT E        PIA DESELECTED
        ;     1 1 0     =CRA<3>
        ;     1 1 1                             =CRA<3>
        ;
        ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CA2, CLEARED BY READ OF PRA_
        ;
        ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CA1, CLEARED BY READ OF PRA_
        ;
        ;       DATA DIRECTION REGISTER (DDRA_)
        ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL
        ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED
        ;               BY 0'S AND OUTPUT BITS BY 1'S.
        ;
        ;       PERIPHERAL DATA REGISTER (PRA_)
        ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGISTERS
        ;
        .PAGE
        .SBTTL  A.6821 DETAILS
        ;
        ;       B-PORT CONTROL REGISTERS
        ;
        ; CONTROL REGISTERS CRB_  - READ/WRITE REGISTERS
        ;                               CONTROLLING INTERRUPTS AND STROBES
        ;
        ; BIT 1 0       CONTROL OF INTERRUPT INPUT CB1
        ;               ACTIVE TRANSITION
        ;     _ _       TO SET CRB<7>           /IRQA OUTPUT
        ;     0 0               (-)             DISABLED
        ;     0 1               (-)             /CRB<7>
        ;     1 0               (+)             DISABLED
        ;     1 1               (+)             /CRB<7>
        ;       CRB<7> CLEARED BY A READ OF CORRESPONDING PRB_
        ;       /IRQA FOLLOWS STATE OF /CRB<7> WHEN ENABLED
        ;
        ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT
        ;     _
        ;     0         ACCESS DATA DIRECTION REGISTERS
        ;     1         ACCESS PORT DATA REGISTER
        ;
        ; BIT 5 4 3     CONTROL OF CB2 AS AN INTERRUPT INPUT
        ;               ACTIVE TRANSITION
        ;     _ _ _     TO SET CRB<6>           /IRQB OUTPUT
        ;     0 0 0             (-)             DISABLED
        ;     0 0 1             (-)             /CRB<6>
        ;     0 1 0             (+)             DISABLED
        ;     0 1 1             (+)             /CRB<6>
        ;       CRB<6> CLEARED BY READ OF CORRESPONDING PRB_
        ;       /IRQB FOLLOWS STATE OF CRB<6> WHEN ENABLED
        ;
        ; BIT 5 4 3     CONTROL OF CB2 AS AN OUTPUT
        ;     _ _ _     CB2 LOW                 CB2 HIGH
        ;     1 0 0     AFTER WRITE TO PRB      WHEN CRB<7> IS SET
        ;               ON (+) OF NEXT E        BY CB1 TRANSITION
        ;     1 0 1     AFTER WRITE TO PRB      ON SECOND (+) E AFTER
        ;               ON (+) OF NEXT E        PIA DESELECTED
        ;     1 1 0     =CRB<3>
        ;     1 1 1                             =CRB<3>
        ;
        ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CB2, CLEARED BY READ OF PRB_
        ;
        ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CB1, CLEARED BY READ OF PRB_
        ;
        ;       DATA DIRECTION REGISTER (DDRB_)
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        ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL
        ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED
        ;               BY 0'S AND OUTPUT BITS BY 1'S.
        ;
        ;       PERIPHERAL DATA REGISTER (PRB_)
        ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGISTERS
        ;
        .PAGE
        .SBTTL  A.6821 VARIABLES AND POINTERS
        ;
        ;       PORT STATUS AND BUFFERSS
        ;
        .IF     NDF,$A.6821
        A.6821  =       200     ;PIA PORT DEFAULT ADDRESS
        VARSAV  =       0       ;DEFAULT VARIABLE ADDRESS
        PGMSAV  =       100000  ;DEFAULT PROGRAM ADDRESS
        .=PGMSAV
        .ENDC
        ;
        PGMSAV=.
        .=VARSAV
        ;
A.APRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
        .BYTE   0,0     ;<7:0> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
A.BPRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
        .BYTE   0,0     ;<7:0> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
        ;
        VARSAV=.
        .=PGMSAV
        ;
        .PAGE
        .SBTTL  A.6821 A-PORT CONTROL ROUTINES
        ;
        ;       DATA DIRECTION LOAD ROUTINES
        ;       ENTER WITH DIRECTION CODE IN <B>
        ;
A.AHDR: LDA A   CRAH+A.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRAH+A.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRAH+A.6821    ;SET DIRECTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRAH+A.6821     ;AND RESTORE
        RTS
        ;
A.ALDR: LDA A   CRAL+A.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRAL+A.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRAL+A.6821    ;SET DIRCTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRAL+A.6821     ;AND RESTORE
        RTS
        ;
        .PAGE
        ;       CONTROL AND SERVICE VECTOR LOADER
        ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>
        ;       'UP' CONTROL IN <B>, AND
        ;       'DN' CONTROL IN <A>
        ;
A.AHDF: STX     A.APRT          ;SAVE SERVICE ROUTINE ADDRESS
        STA B   A.APRT+2        ;'UP' CONTROL
        STA A   A.APRT+3        ;'DN' CONTROL
        RTS
        ;
A.ALDF: STX     A.APRT+4        ;SAVE SERVICE ROUTINE ADDRESS
        STA B   A.APRT+6        ;'UP' CONTROL
        STA A   A.APRT+7        ;'DN' CONTROL
        RTS
        ;
        ;
        ;       INTERRUPT CONTROL LOADERS
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        ;
A.AHUP: LDA B   A.APRT+2        ;'UP' CONTROL
        STA B   CRAH+A.6821
        RTS
        ;
A.ALUP: LDA B   A.APRT+6        ;'UP' CONTROL
        STA B   CRAL+A.6821
        RTS
        ;
A.AHDN: LDA B   A.APRT+3        ;'DN' CONTROL
        STA B   CRAH+A.6821
        RTS
        ;
A.ALDN: LDA B   A.APRT+7        ;'DN' CONTROL
        STA B   CRAL+A.6821
        RTS
        ;
        .PAGE
        .SBTTL  A.6821 B-PORT CONTROL ROUTINES
        ;
        ;       DATA DIRECTION LOAD ROUTINES
        ;       ENTER WITH DIRECTION CODE IN <B>
        ;
A.BHDR: LDA A   CRBH+A.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRBH+A.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRBH+A.6821    ;SET DIRECTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRBH+A.6821     ;AND RESTORE
        RTS
        ;
A.BLDR: LDA A   CRBL+A.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRBL+A.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRBL+A.6821    ;SET DIRCTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRBL+A.6821     ;AND RESTORE
        RTS
        ;
        .PAGE
        ;       CONTROL AND SERVICE VECTOR LOADER
        ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>
        ;       'UP' CONTROL IN <B>, AND
        ;       'DN' CONTROL IN <A>
        ;
A.BHDF: STX     A.BPRT          ;SAVE SERVICE ROUTINE ADDRESS
        STA B   A.BPRT+2        ;'UP' CONTROL
        STA A   A.BPRT+3        ;'DN' CONTROL
        RTS
        ;
A.BLDF: STX     A.BPRT+4        ;SAVE SERVICE ROUTINE ADDRESS
        STA B   A.BPRT+6        ;'UP' CONTROL
        STA A   A.BPRT+7        ;'DN' CONTROL
        RTS
        ;
        ;
        ;       INTERRUPT CONTROL LOADERS
        ;
A.BHUP: LDA B   A.BPRT+2        ;'UP' CONTROL
        STA B   CRBH+A.6821
        RTS
        ;
A.BLUP: LDA B   A.BPRT+6        ;'UP' CONTROL
        STA B   CRBL+A.6821
        RTS
        ;
A.BHDN: LDA B   A.BPRT+3        ;'DN' CONTROL
        STA B   CRBH+A.6821
        RTS
        ;
A.BLDN: LDA B   A.BPRT+7        ;'DN' CONTROL
        STA B   CRBL+A.6821
        RTS
        ;
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        .PAGE
        .SBTTL  A.6821 A-PORT TRANSFERS
        ;
        ;       BYTE DATA IS TRANSFERED IN <B>
        ;       WORD DATA IS TRANSFERED IN <B,A>
        ;
A.AHRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRAH+A.6821     ;GET BYTE
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRAH+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
A.ALRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRAL+A.6821     ;GET BYTE
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRG FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
A.AWRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRAH+A.6821     ;GET HIGH BYTE
        LDA A   PRAL+A.6821     ;AND LOW BYTE
        SEC                     ;HAVE WORD
        RTS
2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
        .PAGE
        ;
A.AHWT: BRA     2$              ;TEST ENTRY
1$:     STA B   PRAH+A.6821     ;STORE BYTE
        TST     PRAH+A.6821     ;CLEAR IRQ FLAGS
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRAH+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
A.ALWT: BRA     2$              ;TEST ENTRY
1$:     STA B   PRAL+A.6821     ;STORE BYTE
        TST     PRAL+A.6821     ;CLEAR IRQ FLAGS
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
A.AWWT: BRA     2$              ;TEST ENTRY
1$:     STA B   PRAH+A.6821     ;SEND HIGH BYTE
        STA A   PRAL+A.6821     ;SEND LOW BYTE
        TST     PRAH+A.6821     ;CLEAR IRQ FLAGS
        TST     PRAL+A.6821     ;CLEAR IRQ FLAGS
        SEC                     ;WORD SENT
        RTS
2$:     PSH A                   ;SAVE A
        LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        PUL A                   ;RESTORE A
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;

Page 6



6821a.mac

        .PAGE
        .SBTTL  A.6821 B-PORT TRANSFERS
        ;
        ;       BYTE DATA IS TRANSFERED IN <B>
        ;       WORD DATA IS TRANSFERED IN <B,A>
        ;
A.BHRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRBH+A.6821     ;GET BYTE
        STA B   PRBH+A.6821     ;DO CONTROL
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRBH+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
A.BLRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRBL+A.6821     ;GET BYTE
        STA B   PRBL+A.6821     ;DO CONTROL
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRG FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
A.BWRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRBH+A.6821     ;GET HIGH BYTE
        LDA A   PRBL+A.6821     ;AND LOW BYTE
        STA B   PRBH+A.6821     ;DO CONTROL
        STA A   PRBL+A.6821     ;DO CONTROL
        SEC                     ;HAVE WORD
        RTS
2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
        .PAGE
        ;
A.BHWT: BRA     2$              ;TEST ENTRY
1$:     TST     PRBH+A.6821     ;CLEAR IRQ FLAGS
        STA B   PRBH+A.6821     ;STORE BYTE
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRBH+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
A.BLWT: BRA     2$              ;TEST ENTRY
1$:     TST     PRBL+A.6821     ;CLEAR IRQ FLAGS
        STA B   PRBL+A.6821     ;STORE BYTE
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
A.BWWT: BRA     2$              ;TEST ENTRY
1$:     TST     PRBH+A.6821     ;CLEAR IRQ FLAGS
        TST     PRBL+A.6821     ;CLEAR IRQ FLAGS
        STA B   PRBH+A.6821     ;SEND HIGH BYTE
        STA A   PRBL+A.6821     ;SEND LOW BYTE
        SEC                     ;WORD SENT
        RTS
2$:     PSH A                   ;SAVE A
        LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        PUL A                   ;RESTORE A
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        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
        .PAGE
        .SBTTL  A.6821 INTERRUPT SERVICE DISPATCH ROUTINES
        ;
A.AH$I: LDX     A.APRT          ;GET SERVICE ADDRESS
        BNE     A.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRAH+A.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     A.IRQD          ;TERMINATE INTERRUPTS
        ;
A.AL$I: LDX     A.APRT+4        ;GET SERVICE ADDRESS
        BNE     A.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRAL+A.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     A.IRQD          ;TERMINATE INTERRUPTS
        ;
A.BH$I: LDX     A.BPRT          ;GET SERVICE ADDRESS
        BNE     A.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRBH+A.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     A.IRQD          ;TERMINATE INTERRUPTS
        ;
A.BL$I: LDX     A.BPRT+4        ;GET SERVICE ADDRESS
        BNE     A.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRBL+A.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     A.IRQD          ;TERMINATE INTERRUPTS
        ;
A.IRQG: JSR     0,X             ;DO SERVICE ROUTINE
        RTI
        ;
A.IRQD: LDA A   0,X             ;GET CONTROL REGISTER
        AND B   #,376           ;CLEAR CX1 INTERRUPT ENABLE
        BIT B   #,40            ;CX2 INTERRUPT MODE ?
        BNE     1$              ;BRANCH IF NOT
        AND B   #,367           ;CLEAR CX2 INTERRUPT ENABLE
1$:     STA B   0,X             ;SET NEW CONTROL
        RTI
        ;
        .IIF    NDF,$A.6821     .END
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        .PAGE
        .SBTTL  A.8250 ASYNCHRONOUS INTERFACE SOFTWARE
        ;
        ;         THIS SOFTWARE PACKAGE SUPPORTS THE INS8250
        ;       ASYNCHRONOUS COMMUNICATIONS ELEMENT.
        ;       ENTRY POINTS ARE DEFINED HERE FOR EXTERNAL
        ;       ACCESS (VIA JSR ____):
        ;
        ;               A.MOSV --> SAVE 'X' AS 'MODEM' INTERRUPT
        ;                               SERVICE ROUTINE ADDRESS
        ;               A.XMSV --> SAVE 'X' AS 'XMTR' INTERRUPT
        ;                               SERVICE ROUTINE ADDRESS
        ;               A.RCSV --> SAVE 'X' AS 'RCVR' INTERRUPT
        ;                               SERVICE ROUTINE ADDRESS
        ;               A.LNSV --> SAVE 'X' AS 'LINE' INTERRUPT
        ;                               SERVICE ROUTINE ADDRESS
        ;
        ;               A.MOUP --> ENABLE 'MODEM' INTERRUPT
        ;               A.XMUP --> ENABLE 'XMTR' INTERRUPT
        ;               A.RCUP --> ENABLE 'RCVR' INTERRUPT
        ;               A.LNUP --> ENABLE 'LINE' INTERRUPT
        ;
        ;               A.MODN --> DISABLE 'MODEM' INTERRUPT
        ;               A.XMDN --> DISABLE 'XMTR' INTERRUPT
        ;               A.RCDN --> DISABLE 'RCVR' INTERRUPT
        ;               A.LNDN --> DISABLE 'LINE' INTERRUPT
        ;
        ;
        ;         STATUS REGISTER ACCESS TO/FROM <B>
        ;
        ;       A.MSRR --> READ MODEM STATUS REGISTER
        ;       A.MSRW --> WRITE MODEM STATUS REGISTER
        ;
        ;       A.MCRR --> READ MODEM CONTROL REGISTER
        ;       A.MCRW --> WRITE MODEM CONTROL REGISTER
        ;
        ;       A.LSRR --> READ LINE STATUS REGISTER
        ;       A.LSRW --> WRITE LINE STATUS REGISTER
        ;
        ;       A.LCRR --> READ LINE CONTROL REGISTER
        ;       A.LCRW --> WRITE LINE CONTROL REGISTER
        ;
        ;       A.DLLR --> READ DLL
        ;       A.DLLW --> WRITE DLL
        ;
        ;       A.DLMR --> READ DLM
        ;       A.DLMW --> WRITE DLM
        ;
        ;
        .PAGE
        ;
        ;         THE FOLLOWING ENTRY POINT IS VIA INTERRUPT
        ;       AND PROVIDES 8250 ACE SERVICES FOR 'MODEM', 'XMTR',
        ;       'RCVR', AND 'LINE' INTERRUPTS.
        ;
        ;               A.82$I --> MPU INTERRUPT ENTRY POINT
        ;                               FOR 8250 ACE
        ;
        ;
        ;         NOTES ON INTERRUPT SERVICE ROUTINES
        ;
        ;       MODEM --> READS MODEM STATUS REGISTER (MSR) INTO <B> AND
        ;                 IF 'A.MO$V' IS NOT ZERO -
        ;               THEN - CALLS ROUTINE VIA JSR 0,X(=A.MO$V)
        ;               ELSE - NOTHING
        ;
        ;       XMTR --> IF 'A.XM$V' IS NOT ZERO -
        ;               THEN - CALLS ROUTINE VIA JSR 0,X(=A.XM$V)
        ;                       ON RETURN
        ;                       IF C=1 --> TRANSMITS CHARACTER IN <B>
        ;                       IF C=0 --> DISABLES 'XMTR' INTERRUPT
        ;               ELSE - DISABLES 'XMTR' INTERRUPT
        ;
        ;       RCVR --> MOVE INPUT CHARACTER INTO <B>
        ;               IF 'A.RC$V' IS NOT ZERO -
        ;               THEN - CALLS ROUTINE VIA JSR 0,X(=A.RC$V)
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        ;               ELSE - IGNORES INPUT CHARACTER
        ;
        ;       LINE --> READS LINE STATUS REGISTER (LSR) INTO <B> AND
        ;                IF 'A.LN$V' IS NOT ZERO -
        ;               THEN - CALLS ROUTINE VIA JSR 0,X(=A.LN$V)
        ;               ELSE - NOTHING
        ;
        .PAGE
        .SBTTL  A.8250 ASYNCHRONOUS HARDWARE
        ;
        ; THE ASYNCHRONOUS COMMUNICATION ELEMENT USED BY THE
        ;PORT IS THE NATIONAL SEMICONDUCTOR TYPE INS8250.
        ; THE FOLLOWING IS A SUMMARY OF THE REGISTERS AND
        ;SOME DEFINITIONS.
        ;
        ;       DLAB (DATA LATCH ACCES BIT) = 0
        ;
        ; REGISTER 0 
        RBR     =0      ;RECEIVER BUFFER REGISTER (READ ONLY)
        THR     =0      ;TRANSMITTER HOLDING REGISTER (WRITE ONLY)
        ;
        ; REGISTER 1
        IER     =1      ;INTERRUPT ENABLE REGISTER (READ/WRITE)
        ;
        ; REGISTER 2
        IIR     =2      ;INTERRUPT IDENTIFICATION REGISTER
        ;
        ; REGISTER 3
        LCR     =3      ;LINE CONTROL REGISTER (READ/WRITE)
        ;
        ; REGISTER 4
        MCR     =4      ;MODEM CONTROL REGISTER (READ/WRITE)
        ;
        ; REGISTER 5
        LSR     =5      ;LINE CONTROL STATUS REGISTER (READ/WRITE)
        ;
        ; REGISTER 6
        MSR     =6      ;MODEM STATUS REGISTER
        ;
        ;
        ;       DLAB (DATA LATCH ACCESS BIT) = 1
        ;
        ; REGISTER 0
        DLL     =0      ;DIVISOR LATCH LOW BYTE (READ/WRITE)
        ;
        ; REGISTER 1
        DLM     =1      ;DIVISOR LATCH HIGH BYTE (READ/WRITE)
        ;
        .PAGE
        .SBTTL  A.8250 DETAILS
        ;
        ; RECEIVER BUFFER REGISTER (RBR) - 8 BIT READ ONLY REGISTER
        ;               CONTAINING DATA RECEIVED
        ;
        ; TRANSMITTER HOLDING REGISTER (THR) - 8 BIT WRITE ONLY REGISTER
        ;               CONTAINING CHARACTER TO BE TRANSMITTED
        ;
        ; INTERRUPT ENABLE REGISTER (IER)
        ; BIT 0         ENABLE RECEIVED DATA AVAILABLE INTERRUPT
        ;     1         ENABLE TRANSMITTER HOLDING REGISTER EMPTY INTERRUPT
        ;     2         ENABLE RECEIVER LINE STATUS INTERRUPT
        ;     3         ENABLE MODEM STATUS INTERRUPT
        ;     4-7       0'S
        ;
        ; INTERRUPT IDENTIFICATION REGISTER (IIR)
        ; BIT 0         '0' IF INTERRUPT PENDING
        ; BIT 1 2
        ;     _ _
        ;     0 0       MODEM STATUS INTERRUPT (LOWEST PRIORITY)
        ;     1 0       TRANSMITTER HOLDING REGISTER EMPTY
        ;     0 1       RECEIVER DATA AVAILABLE
        ;     1 1       RECEIVER LINE STATUS (HIGHEST PRIORITY)
        ;
        ; LINE CONTROL REGISTER (LCR)
        ; BIT 0 1       WORD LENGTH SELECT BITS
        ;     _ _
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        ;     0 0       5 BITS
        ;     1 0       6 BITS
        ;     0 1       7 BITS
        ;     1 0       8 BITS
        ;
        ; BIT 2         STOP BIT SELECT
        ;     _
        ;     0         1 STOP BIT
        ;     1         1.5 STOP BITS (5 BITS) / 2 STOP BITS
        ;
        ; BIT 3 4 5     PARITY SELECT
        ;     _ _ _
        ;     0 X X     NO PARITY / NO STICK
        ;     1 0 0     ODD PARITY
        ;     1 1 0     EVEN PARITY
        ;     1 0 1     PARITY = STICK 1
        ;     1 1 1     PARITY = STICK 0
        ;
        ; BIT 6         BREAK CONTROL BIT
        ;     _
        ;     0         NORMAL OPERATION
        ;     1         SERIAL OUTPUT FORCED TO SPACING
        ;
        ; BIT 7         DIVISOR LATCH ACCESS BIT
        ;     _
        ;     0         ACCESS RECEIVER BUFFER / TRANSMITTER HOLDING REGISTERS
        ;     1         ACCESS DIVISOR LATCH REGISTERS
        ;
        .PAGE
        ;
        ; MODEM CONTROL REGISTER (MCR)
        ; BIT 0         DATA TERMINAL READY CONTROL (DSR OUTPUT)
        ; BIT 1         REQUEST TO SEND CONTROL (CTS OUTPUT)
        ; BIT 2         OUT 1 CONTROL
        ; BIT 3         OUT 2 CONTROL
        ; BIT 4         LOOP CONTROL
        ;               ENABLES LOOP BACK MODE AND CONNECTS THE FOLLOWING -
        ;               DTR >> DSR
        ;               RTS >> CTS
        ;               OUT1 >> RI
        ;               OUT2 >> RLSD
        ;               SO >> SI
        ; BIT 5-7       0'S
        ;
        ; LINE STATUS REGISTER (LSR)
        ; BIT 0         DATA READY
        ; BIT 1         OVERRUN ERROR
        ; BIT 2         PARITY ERROR
        ; BIT 3         FRAMING ERROR
        ; BIT 4         BREAK INTERRUPT
        ; BIT 5         TRANSMITTER HOLDING REGISTER EMPTY
        ; BIT 6         TRANSMITTER SHIFT REGISTER EMPTY
        ; BIT 7         0
        ;
        ; MODEM STATUS REGISTER (MSR)
        ; BIT 0         DELTA CLEAR TO SEND
        ; BIT 1         DELTA DATA SET READY
        ; BIT 2         TRAILING EDGE RING INDICATOR
        ; BIT 3         DELTA LINE SIGNAL DETECT
        ; BIT 4         CLEAR TO SEND (RTS INPUT)
        ; BIT 5         DATA SET READY (DTR INPUT)
        ; BIT 6         RING INDICATOR
        ; BIT 7         RECEIVED LINE SIGNAL DETECT (SIN INPUT)
        ;
        ; DIVISOR LATCH (DLL/DLM)
        ; 16-BIT DIVISOR FOR BAUD RATE SELECTION
        ; BAUD  COUNT  TIME     @ 1.8432 MHZ
        ; ____  _____  ____
        ;  110   1047  9091
        ;  150    768  6667
        ;  300    384  3333
        ;  600    192  1667
        ; 1200     96   833
        ; 1800     64   556
        ; 2400     48   417
        ; 4800     24   208
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        ; 9600     12   104
        ;
        .PAGE
        .SBTTL  A.8250 TYPICAL RS-232C WIRING CONNECTIONS
        ;
        ;
        ;       1       GROUND
        ;       2       RX      (INPUT)
        ;       3       TX      (OUTPUT)
        ;       4       RTS     (INPUT)
        ;       5       CTS     (OUTPUT)
        ;       6       DSR     (OUTPUT)
        ;       7       GROUND
        ;       8       OUT1    (OUTPUT)
        ;       9       +12 VOLTS SOURCE
        ;       10      -12 VOLTS SOURCE
        ;       11
        ;       12
        ;       13
        ;       14
        ;       15
        ;       16
        ;       17
        ;       18      RLSD    (INPUT)
        ;       19      RI      (INPUT)
        ;       20      DTR     (INPUT)
        ;       21
        ;       22      OUT2    (OUTPUT)
        ;       23
        ;       24
        ;       25
        ;
        ;       JUMPER RSLD(18) TO RX(2) FOR AUTO BAUD-RATE
        ;
        .PAGE
        .SBTTL  A.8250 VARIABLES AND POINTERS
        ;
        ;       PORT STATUS AND BUFFERS
        ;
        .IF     NDF,$A.8250
        A.8250  =       220     ;SERIAL PORT DEFAULT ADDRESS
        VARSAV  =       0       ;DEFAULT VARIABLES ADDRESS
        PGMSAV  =       100000  ;DEFAULT PROGRAM ADDRESS
        .=PGMSAV
        .ENDC
        ;
        PGMSAV=.
        .=VARSAV
        ;
A.MO$V: .BYTE   0,0     ;MODEM DISPATCH VECTOR
A.XM$V: .BYTE   0,0     ;XMTR DISPATCH VECTOR
A.RC$V: .BYTE   0,0     ;RCVR DISPATCH VECTOR
A.LN$V: .BYTE   0,0     ;LINE DISPATCH VECTOR
        ;
A.LNST: .BYTE   0       ;LINE STATUS FLAG
        ;               = 0     NO PROCESS PENDING
        ;               =-1     REQUIRES BAUD RATE PROCESSING
A.ERCT: .BYTE   0       ;LINE ERROR COUNTER
A.LNBL: .BYTE   0       ;'LINE' SERVICE ENABLES
A.MNBL: .BYTE   0       ;'MODEM' SERVICE ENABLES
        ;
A.PBCT: .BYTE   0,0     ;PREVIOUS BAUD COUNT
A.CBCT: .BYTE   0,0     ;CURRENT BAUD COUNT
A.BDIF: .BYTE   0,0     ;COMPUTED DIFFERENCE
A.LWCT: .BYTE   0,0     ;LOWEST DIFFERENCE FOUND
A.BDVS: .BYTE   0,0     ;BAUD RATE DIVISOR
        ;
        VARSAV=.
        .=PGMSAV
        ;
        .PAGE
        .SBTTL  A.8250 INTERRUPT CONTROL ROUTINES
        ;
A.MOSV: STX     A.MO$V          ;SAVE 'MODEM' VECTOR ADDRESS
        RTS
        ;
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A.MOUP: LDA A   IER+A.8250      ;ENABLE MODEM INTERRUPT
        ORA A   #,10
        STA A   IER+A.8250
        RTS
        ;
A.MODN: LDA A   IER+A.8250      ;DISABLE INTERRUPT
        AND A   #,7
        STA A   IER+A.8250
        RTS
        ;
A.XMSV: STX     A.XM$V          ;SAVE 'XMTR' VECTOR ADDRESS
        RTS
        ;
A.XMUP: LDA A   IER+A.8250      ;ENABLE XMTR INTERRUPT
        ORA A   #,2
        STA A   IER+A.8250
        RTS
        ;
A.XMDN: LDA A   IER+A.8250      ;DISABLE INTERRUPT
        AND A   #,15
        STA A   IER+A.8250
        RTS
        ;
        .PAGE
        ;
A.RCSV: STX     A.RC$V          ;SAVE 'RCVR' VECTOR ADDRESS
        RTS
        ;
A.RCUP: LDA A   IER+A.8250      ;ENABLE RCVR INTERRUPT
        ORA A   #,1
        STA A   IER+A.8250
        RTS
        ;
A.RCDN: LDA A   IER+A.8250      ;DISABLE INTERRUPT
        AND A   #,16
        STA A   IER+A.8250
        RTS
        ;
A.LNSV: STX     A.LN$V          ;SAVE 'LINE' INTERRUPT SERVICE
        RTS
        ;
A.LNUP: LDA A   IER+A.8250      ;AND ENABLE LINE INTERRUPT
        ORA A   #,4
        STA A   IER+A.8250
        RTS
        ;
A.LNDN: LDA A   IER+A.8250      ;DISABLE INTERRUPT
        AND A   #,13
        STA A   IER+A.8250
        RTS
        ;
        .PAGE
        .SBTTL  A.8250 STATUS REGISTER ACCESS
        ;
        ;         ACCESS TO THE 8250 STATUS REGISTERS
        ;
        ;       MCR IS THE OUTPUT REGISTER
        ;               DATA FROM <B>
        ;
        ;       MSR IS THE INPUT REGISTER
        ;               DATA PLACED IN <B>
        ;
        ;
A.MSRR: LDA B   MSR+A.8250      ;GET MODEM STATUS
        RTS
        ;
A.MSRW: STA B   MSR+A.8250      ;WRITE TO STATUS
        RTS
        ;
A.MCRR: LDA B   MCR+A.8250      ;READ CONTROL
        RTS
        ;
A.MCRW: STA B   MCR+A.8250      ;STORE CONTROL
        RTS
        ;
A.LSRR: LDA B   LSR+A.8250      ;READ STATUS
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        RTS
        ;
A.LSRW: STA B   LSR+A.8250      ;WRITE TO STATUS
        RTS
        ;
A.LCRR: LDA B   LCR+A.8250      ;READ CONTROL
        RTS
        ;
A.LCRW: STA B   LCR+A.8250      ;WRITE CONTROL
        RTS
        ;
A.DLLR: LDA A   LCR+A.8250      ;SET CONTROL TO ACCESS DLL
        PSH A                   ;SAVE
        ORA A   #,200
        STA A   LCR+A.8250
        LDA B   DLL+A.8250      ;READ DLL
        PUL A                   ;RESTORE LCR
        STA A   LCR+A.8250
        RTS
        ;
A.DLLW: LDA A   LCR+A.8250      ;SET CONTROL TO ACCESS DLL
        PSH A                   ;SAVE
        ORA A   #,200
        STA A   LCR+A.8250
        STA B   DLL+A.8250      ;WRITE DLL
        PUL A                   ;RESTORE LCR
        STA A   LCR+A.8250
        RTS
        ;
A.DLMR: LDA A   LCR+A.8250      ;SET CONTROL TO ACCESS DLM
        PSH A                   ;SAVE
        ORA A   #,200
        STA A   LCR+A.8250
        LDA B   DLM+A.8250      ;READ DLM
        PUL A                   ;RESTORE LCR
        STA A   LCR+A.8250
        RTS
        ;
A.DLMW: LDA A   LCR+A.8250      ;SET CONTROL TO ACCESS DLM
        PSH A                   ;SAVE
        ORA A   #,200
        STA A   LCR+A.8250
        STA B   DLM+A.8250      ;WRITE DLM
        PUL A                   ;RESTORE LCR
        STA A   LCR+A.8250
        RTS
        ;
        .PAGE
        .SBTTL  A.8250 INTERRUPT HANDLER
        ;
A.82$I: LDA A   IIR+A.8250      ;GET INTERRUPT ID
        BIT A   #,1             ;INTERRUPT PENDING ?
        BNE     1$              ;IF NOT - LEAVE
        TAB                     ;COMPUTE JUMP TABLE ENTRY ADDRESS
        ASR B
        ABA
        CLR B
        ADD A   #,2$&377
        ADC B   #,2$&177400/400
        PSH A
        PSH B
        RTS                     ;GO TO JUMP TABLE
1$:     RTI                     ;RETURN FROM INTERRUPT
        ;
2$:     JMP     A.MODE          ;MODEM STATUS INTERRUPT
        JMP     A.XMTR          ;TRANSMITTER INTERRUPT
        JMP     A.RCVR          ;RECEIVER INTERRUPT
        JMP     A.LINE          ;LINE STATUS INTERRUPT
        ;
        .PAGE
        .SBTTL  A.8250 XMTR & RCVR INTERRUPT DISPATCHERS
        ;
A.XMTR: LDA B   LSR+A.8250      ;NEED A CHARACTER ?
        BIT B   #,40
        BEQ     2$              ;BRANCH IF NOT
        LDX     A.XM$V          ;XMTR VECTOR
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        BEQ     1$              ;BETTER HAVE AN ADDRESS !
        JSR     0,X             ;GO TO ROUTINE
        BCC     1$              ;IF NO CHARACTERS (C=0) THEN TERMINATE
        STA B   THR+A.8250      ;ELSE SEND NEW CHARACTER
        JMP     A.82$I          ;GO CHECK FOR OTHER INTERRUPTS
1$:     JSR     A.XMDN          ;KILL TRANSMITTER
2$:     JMP     A.82$I          ;AND CHECK FOR OTHER INTERRUPTS
        ;
A.RCVR: LDA B   LSR+A.8250      ;HAVE A CHARACTER ?
        BIT B   #,1
        BEQ     1$              ;BRANCH IF NOT
        LDA B   RBR+A.8250      ;PLACE CHARACTER IN <B>
        LDX     A.RC$V          ;RCVR VECTOR
        BEQ     1$              ;BETTER HAVE AN ADDRESS !
        JSR     0,X             ;GO TO ROUTINE
1$:     JMP     A.82$I          ;GO CHECK FOR OTHER INTERRUPTS
        ;
        .PAGE
        .SBTTL  A.8250 LINE AND MODEM INTERRUPT DISPATCHERS
        ;
A.LINE: LDA B   LSR+A.8250      ;GET STATUS, CLEAR FLAGS
        BIT B   #,36            ;SOMETHING TO CHECK ?
        BEQ     1$              ;BRANCH IF NOT
        LDX     A.LN$V          ;EXTERNAL VECTOR ?
        BEQ     1$              ;BR IF NOT
        JSR     0,X             ;GO TO ROUTINE
1$:     JMP     A.82$I          ;CHECK FOR OTHER INTERRUPTS
        ;
A.MODE: LDA B   MSR+A.8250      ;GET MODEM STATUS, CLEAR FLAGS
        BIT B   #,17            ;SOMETHING TO CHECK ?
        BEQ     1$              ;BRANCH IF NOT
        LDX     A.MO$V          ;EXTERNAL VECTOR ?
        BEQ     1$              ;BR IF NOT
        JSR     0,X             ;GO TO ROUTINE
1$:     JMP     A.82$I          ;CHECK FOR OTHER INTERRUPTS
        ;
        .PAGE
        .SBTTL  A.8250 STANDARD LINE / MODEM SETTUP
        ;
        ;         USING ROUTINES A.82$L AND A.82$M
        ;       THE ASYNCHRONOUS INTERFACE IS PROGRAMMED
        ;       INITIALLY FOR -
        ;               1 START BIT
        ;               7 DATA BITS
        ;               1 ODD PARITY BIT
        ;               2 STOP BITS
        ;
        ;       ON A 'BREAK' INTERRUPT THE I/O
        ;       IS RESET TO THE ABOVE PARAMETERS
        ;       AND THE BAUD RATE IS DETERMINED DURING THE
        ;       NEXT CHARACTER
        ;
        ;       ON A 'PARITY' INTERRUPT THE I/O
        ;       IS SEQUENCED TO THE NEXT POSSIBLE PARITY
        ;       CONFIGURATION - THESE ARE:
        ;               ODD PARITY
        ;               EVEN PARITY
        ;               STICK '1' PARITY
        ;               STICK '0' PARITY
        ;
        ;       ON A 'FRAMING' INTERRUPT THE I/O
        ;       IS SEQUENCED TO THE NEXT STOP BIT
        ;       CONFIGURATION - 1 OR 2 STOPS
        ;
        ;       IF MORE THAN 20. ERRORS OCCUR THEN A
        ;       'BREAK' INTERRUPT SEQUENCE IS PERFORMED
        ;       TO INITIALIZE THE HARDWARE
        ;
        ;
        ;
        ;         WITH AN EXTERNAL DEVICE ATTACHED TO THE PORT -
        ;       SELECT ONE OF THE FOLLOWING BAUD RATES -
        ;
        ;       110, 150, 300, 600, 1200, 1800, 2400, 4800, OR 9600
        ;
        ;       THE WORD LENGTH MUST BE 7 DATA BITS,
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        ;       ANY PARITY MODE - ODD, EVEN, STICK '1' OR '0',
        ;       AND 1 OR 2 STOP BITS.
        ;
        ;       THE PORT MATCHES YOUR DEVICE'S
        ;       BAUD RATE, PARITY, AND STOPS WHEN THE
        ;       DEVICE TRANSMITS A 'BREAK' FOLLOWED
        ;       BY SEVERAL 'SPACE' CHARACTERS
        ;
        ;       THE PORT IS NOW CONFIGURED FOR YOUR DEVICE.
        ;
        .PAGE
        .SBTTL  A.8250 BAUD RATE TABLE
        ;
A.BTBL: FDB     8.,12.          ;9600 BAUD
        FDB     15.,24.         ;4800 BAUD
        FDB     25.,48.         ;2400 BAUD
        FDB     35.,64.         ;1800 BAUD
        FDB     66.,96.         ;1200 BAUD
        FDB     132.,192.       ; 600 BAUD
        FDB     232.,384.       ; 300 BAUD
        FDB     402.,768.       ; 150 BAUD
        FDB     32767.,1047.    ; 110 BAUD
        ;
        .PAGE
        .SBTTL  A.8250 LINE STATUS HANDLER
        ;
        ;         THIS IS THE STANDARD LINE STATUS ROUTINE
        ;       AND MAY BE INVOKED BY SETTING A.LN$V=A.82$L.
        ;         EACH LINE INTERRUPT FLAG IS COMPARED TO THOSE
        ;       ENABLED CHECKS DEFINED IN A.LNBL (BIT FOR BIT).
        ;         ENTER WITH LSR IN <B>, B IS DESTROYED
        ;
        ;
A.82$L: AND B   A.LNBL          ;MASK WITH ENABLES
        BIT B   #,20            ;A 'BREAK' ?
        BEQ     A.PRTY          ;IF NOT - CHECK PARITY
A.LBRK: LDA B   #,16            ;RESET HARDWARE
        STA B   LCR+A.8250
        LDA B   #,-1            ;SET UP A.LNST
        STA B   A.LNST          ;TO CHECK BAUD RATE
        LDA B   #,21.           ;ERROR COUNT PRESET
        STA B   A.ERCT          ;SAVE IN STATUS TABLE
        RTS
        ;
A.PRTY: BIT B   #,4             ;A 'PARITY' ?
        BEQ     A.FRAM          ;IF NOT - CHECK FRAME
        LDA A   LCR+A.8250      ;GET LINE CONTROL REGISTER
        TAB                     ;SAVE
        AND A   #,317           ;MASK OUT PARITY
        ADD B   #,20            ;UPDATE PARITY SELECT
        AND B   #,60            ;MASK OUT ALL BUT PARITY
        ABA                     ;COMBINE BITS
        STA A   LCR+A.8250      ;STORE AT I/O
        BRA     A.LERR          ;GO FINISH UP
        ;
A.FRAM: BIT B   #,10            ;A 'FRAME' ?
        BEQ     A.OVRN          ;IF NOT - AN OVERRUN ERROR
        LDA B   LCR+A.8250      ;GET CONTROL REGISTER
        EOR B   #,4             ;FLIP/FLOP STOP BIT SELECT
        STA B   LCR+A.8250      ;SAVE AT I/O
A.LERR: DEC     A.ERCT          ;ZERO YET ?
        BLE     A.LBRK          ;IF SO - RESET HARDWARE
A.OVRN:
A.LEND: RTS
        ;
        .PAGE
        .SBTTL  A.8250 MODEM STATUS HANDLER
        ;
        ;         THIS IS THE STANDARD A.8250 MODEM STATUS
        ;       HANDLER. IT MAY BE ACCESSED BY SETTING A.MO$V=A.82$M.
        ;         ONLY THE RLSD BIT IS USED BY THIS ROUTINE
        ;       FOR BAUD-RATE DETERMINATION. AND IS ENABLED
        ;       BY SETTING THE CORRESPONDING BIT IN A.MNBL.
        ;         ENTER WITH MSR IN <B>, B IS DESTROYED
        ;
        ;
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A.MEND: RTS
A.82$M: TBA                     ;COPY B TO A
        AND B   A.MNBL          ;MASK WITH ENABLES
        BIT B   #,10            ;BAUD RATE ENABLED ?
        BEQ     A.MEND          ;EXIT IF NOT
        BIT A   #,200           ;FIRST BIT OF CHARACTER ?
        BEQ     A.MEND          ;IF NOT - LEAVE
        LDA B   A.LNST          ;A BAUD RATE CHECK ?
        BEQ     A.MEND          ;IF NOT - LEAVE
        CLR     A.LNST          ;CLEAR STATUS
        LDX     #,-6000.        ;INITIALIZE COUNTER TO
        STX     A.CBCT          ;ABOUT 12 BIT TIMES @ 110 BAUD
        LDX     #,32767.        ;PRESET LOW COUNT
        STX     A.LWCT
1$:     LDA A   MSR+A.8250      ;CHECK STATUS FOR TRANSITION
        BIT A   #,10
        BNE     3$              ;ON TRANSITION - SKIP
        INC     A.CBCT+1        ;UPDATE COUNTER
        BNE     1$              ;LOOP UNTIL = 0
        INC     A.CBCT
        BNE     1$
2$:     BRA     A.LBRK          ;ELSE TIME RAN OUT
        ;
3$:     LDX     A.CBCT          ;GET CURRENT COUNT
        STX     A.PBCT          ;SAVE IN PREVIOUS COUNT
        ;
4$:     LDA A   MSR+A.8250      ;GET STATUS
        BIT A   #,10            ;CHECK FOR TRANSITION
        BEQ     6$              ;IF NONE - SKIP
        LDA A   A.CBCT+1        ;GET CURRENT COUNT
        LDA B   A.CBCT
        SUB A   A.PBCT+1        ;COMPUTE DIFFERENCE
        SBC B   A.PBCT          ;WITH PREVIOUS COUNT
        STA A   A.BDIF+1        ;SAVE DIFFERENCE
        STA B   A.BDIF
        SUB A   A.LWCT+1        ;DIFFERENCE LESS THAN
        SBC B   A.LWCT          ;CURRENT LOW COUNT ?
        BPL     5$              ;IF NOT - SKIP
        LDX     A.BDIF          ;ELSE SAVE AS NEW LOW COUNT
        STX     A.LWCT
5$:     LDA A   A.CBCT+1        ;UPDATE AND SAVE COUNT
        LDA B   A.CBCT
        STA A   A.PBCT+1
        STA B   A.PBCT
        ADD A   #,3
        ADC B   #,0
        STA A   A.CBCT+1
        STA B   A.CBCT
6$:     INC     A.CBCT+1        ;UPDATE COUNT
        BNE     4$              ;LOOP UNTIL TIME OUT
        INC     A.CBCT
        BNE     4$
        ;
        ;       SCAN BAUD TABLE TO GET BAUD RATE DIVISOR
        ;
        LDX     #,32767.        ;CHECK A.LWCT
        CPX     A.LWCT          ;THE SAME ?
        BEQ     2$              ;IF SO - NO TRANSITION FOUND
        ;
        LDX     #,A.BTBL        ;GET POINTER TO TABLE
7$:     LDA A   A.LWCT+1        ;GET A.LWCT
        LDA B   A.LWCT
        SUB A   1,X             ;CHECK IF LESS THAN TABLE ELEMENT
        SBC B   0,X
        BMI     8$              ;IF SO - SKIP
        INX                     ;ELSE SCAN TABLE
        INX
        INX
        INX
        BRA     7$
        ;
8$:     LDX     2,X             ;GET BAUD RATE DIVISOR
        STX     A.BDVS          ;SAVE DIVISOR
        LDA A   LCR+A.8250      ;GET LINE CONTROL
        ORA A   #,200           ;SET DLAB=1
        STA A   LCR+A.8250
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        LDA B   A.BDVS+1        ;SET BAUD RATE DIVISOR AT I/O
        STA B   DLL+A.8250
        LDA B   A.BDVS
        STA B   DLM+A.8250
        AND A   #,177           ;SET DLAB=0
        STA A   LCR+A.8250
        RTS
        ;
        .PAGE
        .SBTTL  A.8250 INITIALIZATION ROUTINE
        ;
A.82$B: LDA B   #,36            ;SET UP A.LNBL
        STA B   A.LNBL
        LDA B   #,17            ;SET UP A.MNBL
        STA B   A.MNBL
        LDA B   #,-1            ;SET UP A.LNST
        STA B   A.LNST          ;TO CHECK BAUD RATE
        LDA B   #,11            ;ERROR COUNT PRESET
        STA B   A.ERCT          ;IN STATUS TABLE
        LDA B   #,216           ;LINE CONTROL
        STA B   LCR+A.8250
        LDA B   #,12.&377       ;SET UP FOR 9600 BAUD
        STA B   DLL+A.8250
        LDA B   #,12.&177400/400
        STA B   DLM+A.8250
        LDA B   #,16
        STA B   LCR+A.8250
        RTS
        ;
        .IIF    NDF,$A.8250     .END
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        .PAGE
        .SBTTL  THE END
        ;
        .END
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      1                                         .TITLE  SERIAL 'PORT'

      2                                         .SBTTL  SERIAL PORT AS SEEN ON THE ARB-11 BUS

      3                                         ;

      4                                         ;[X XXX XXX XXX XXN NNN]  00    KEYBOARD BUFFER STATUS RE
GISTER

      5                                         ; <15:08> H                          <07:00> L

      6                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

      7                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

      8                                         ;   0   0   0   0   0   0   0   0      R   I   0   0   0 
  0   0   0

      9                                         ;

     10                                         ;       R -     <07:00> DATA READY (R)

     11                                         ;                       CLEARED BY READ OF

     12                                         ;                       DATA <07:00> OR <15:00> OF (02)

     13                                         ;       I -     INTERRUPT ENABLE BIT (R/W)

     14                                         ;

     15                                         ;

     16                                         ;[X XXX XXX XXX XXN NNN]  02    FUNCTION/KEYBOARD BUFFERS

     17                                         ; <15:08> H                          <07:00> L

     18                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     19                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     20                                         ;[ S7  S6  S5  S4  S3  S2  S1  S0 ] [ K7  K6  K5  K4  K3 
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     22                                         ;       <S7:S0> - FUNCTION DATA READ BUFFER
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     24                                         ;

     25                                         ;

     26                                         ;[X XXX XXX XXX XXN NNN]  04    PRINTER BUFFER STATUS REG
ISTER

     27                                         ; <15:08> H                          <07:00> L

     28                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     29                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     30                                         ;   0   0   0   0   0   0   0   0      R   I   0   0   0 
  0   0   0
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     31                                         ;

     32                                         ;       R -     <07:00> PRINTER READY (R)

     33                                         ;                       CLEARED BY WRITE OF

     34                                         ;                       DATA <07:00> OR <15:00> OF (06)

     35                                         ;       I -     INTERRUPT ENABLE BIT (R/W)

     36                                         ;

     37                                         ;

     38                                         ;[X XXX XXX XXX XXN NNN]  06    FUNCTION/PRINTER BUFFERS

     39                                         ; <15:08> H                          <07:00> L

     40                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     41                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     42                                         ;[ C4  C3  C2  C1  C0  F2  F1  F0 ] [ P7  P6  P5  P4  P3 
 P2  P1  P0 ]

     43                                         ;

     44                                         ;       <P7-P0> -       PRINTER DATA (R/W)

     45                                         ;       <F2-F1> -       FUNCTION CODE

     46                                         ;       <C4-C0> -       CONTROL BITS (SEE FUNCTIONS)

     47                                         ;

     48                                         ;
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      1                                         ;

      2                                         ;[X XXX XXX XXX XXN NNN]  10    FUNCTION INPUT BUFFER STA
TUS REGISTER

      3                                         ; <15:08> H                          <07:00> L

      4                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

      5                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

      6                                         ;   0   0   0   0   0   0   0   0      R   I   0   0   0 
  0   0   0

      7                                         ;

      8                                         ;       R -     <07:00> FUNCTION DATA READY (R)

      9                                         ;                       CLEARED BY READ OF

     10                                         ;                       DATA <15:08> OR <15:00> OF (02)

     11                                         ;       I -     INTERRUPT ENABLE BIT (R/W)

     12                                         ;

     13                                         ;

     14                                         ;[X XXX XXX XXX XXN NNN]  12    A-PORT PERIPHERAL CONTROL
 REGISTER

     15                                         ; <15:08> H                          <07:00> L

     16                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     17                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     18                                         ;[ H7  H6  H5  H4  H3  H2  H1  H0 ] [ L7  L6  L5  L4  L3 
 L2  L1  L0 ]

     19                                         ;

     20                                         ;       <H7-H0> -       <15:08> PIA CONTROL FOR (02)

     21                                         ;       <L7-L0> -       <07:00> PIA CONTROL FOR (02)

     22                                         ;

     23                                         ;

     24                                         ;[X XXX XXX XXX XXN NNN]  14    FUNTION CODE STATUS REGIS
TER

     25                                         ; <15:08> H                          <07:00> L

     26                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     27                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     28                                         ;   0   0   0   0   0   0   0   0      R   I   0   0   0 
  0   0   0

     29                                         ;
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     31                                         ;                       CLEARED BY WRITE OF

     32                                         ;                       DATA <15:08> OR <15:00> OF (06)

     33                                         ;       I -     INTERRUPT ENABLE BIT (R/W)

     34                                         ;

     35                                         ;

     36                                         ;[X XXX XXX XXX XXN NNN]  16    B-PORT PERIPHERAL CONTROL
 REGISTER

     37                                         ; <15:08> H                          <07:00> L

     38                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     39                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     40                                         ;[ H7  H6  H5  H4  H3  H2  H1  H0 ] [ L7  L6  L5  L4  L3 
 L2  L1  L0 ]

     41                                         ;

     42                                         ;       <H7-H0> -       <15:08> PIA CONTROL FOR (02)

     43                                         ;       <L7-L0> -       <07:00> PIA CONTROL FOR (02)

     44                                         ;

     45                                         ;
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      1                                         ;

      2                                         ;       FUNCTION CODES

      3                                         ;

      4                                         ; F2 F1 F0

      5                                         ; __ __ __

      6                                         ;  0  0  0      NORMAL SERIAL PORT CONFIGURATION

      7                                         ;               BYTE 02 - KEYBOARD BUFFER

      8                                         ;               BYTE 03 - MODEM STATUS REGISTER (WHEN ENA
BLED, ELSE=0)

      9                                         ;               BYTE 06 - PRINTER BUFFER

     10                                         ;               BYTE 07 - <07:03> MODEM CONTROL REGISTER

     11                                         ;

     12                                         ;  0  0  1      MODEM CONTROL REGISTER READ/WRITE

     13                                         ;               BYTE 02 - KEYBOARD BUFFER

     14                                         ;               BYTE 03 - CURRENT CONTROL REGISTER

     15                                         ;               BYTE 06 - LOAD CONTROL REGISTER BUFFER

     16                                         ;               BYTE 07 - FUNCTION SELECT

     17                                         ;

     18                                         ;  0  1  0      LINE SERVICES ENABLES

     19                                         ;               BYTE 02 - KEYBOARD BUFFER

     20                                         ;               BYTE 03 - CURRENT ENABLES

     21                                         ;               BYTE 06 - LOAD ENABLES BUFFER

     22                                         ;               BYTE 07 - FUNCTION SELECT

     23                                         ;

     24                                         ;  0  1  1      MODEM SERVICES ENABLES

     25                                         ;               BYTE 02 - KEYBOARD BUFFER

     26                                         ;               BYTE 03 - CURRENT ENABLES

     27                                         ;               BYTE 06 - LOAD ENABLES BUFFER

     28                                         ;               BYTE 07 - FUNCTION SELECT

     29                                         ;

     30                                         ;  1  0  0      LINE CONTROL REGISTER

     31                                         ;               BYTE 02 - KEYBOARD BUFFER

     32                                         ;               BYTE 03 - CURRENT LINE CONTROL

     33                                         ;               BYTE 06 - LOAD CONTROL BUFFER

     34                                         ;               BYTE 07 - FUNCTION SELECT

     35                                         ;
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     36                                         ;  1  0  1      LOW BYTE DIVISOR LATCH SELECT

     37                                         ;               BYTE 02 - KEYBOARD BUFFER

     38                                         ;               BYTE 03 - CURRENT DLL

     39                                         ;               BYTE 06 - LOAD DIVISOR BUFFER

     40                                         ;               BYTE 07 - FUNCTION SELECT

     41                                         ;

     42                                         ;  1  1  0      HIGH BYTE DIVISOR LATCH SELECT

     43                                         ;               BYTE 02 - KEYBOARD BUFFER

     44                                         ;               BYTE 03 - CURRENT DLM

     45                                         ;               BYTE 06 - LOAD DIVISOR BUFFER

     46                                         ;               BYTE 07 - FUNCTION SELECT

     47                                         ;

     48                                         ;  1  1  1      ABSOLUTE BINARY LOADER SELECT

     49                                         ;               BYTE 02 - KEYBOARD BUFFER

     50                                         ;               BYTE 03 - CURRENT CHECK SUM

     51                                         ;               BYTE 06 - BINARY INPUT BUFFER

     52                                         ;               BYTE 07 - FUNCTION SELECT

     53                                         ;
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      1                                         ;

      2                                         ;       BIT PATTERN DEFINITIONS

      3                                         ;

      4                                         ;  KEYBOARD / PRINTER  NORMAL MODE

      5                                         ; FUNCTION <F2:F0>=000          WRITE NEW DATA INTO <C7:C
3>

      6                                         ;       BITS <C7:C3> CORRESPOND TO BITS <4:0> OF

      7                                         ;       THE MODEM CONTROL REGISTER OF THE INS8250 ACE.

      8                                         ;       BITS <S7:S0> IS THE MODEM STATUS REGISTER OF

      9                                         ;       THE INS8250 ACE.

     10                                         ;

     11                                         ;  MODEM CONTROL REGISTER ACCESS

     12                                         ; FUNCTION <F2:F0>=001          WRITE NEW DATA INTO <P7:P
3>

     13                                         ;       BITS <S7:S3> CORRESPOND TO BITS <4:0> OF

     14                                         ;       THE MODEM CONTROL REGISTER OF THE INS8250 ACE.

     15                                         ;

     16                                         ;  LINE INTERRUPT SERVICES ENABLES

     17                                         ; FUNCTION <F2:F0>=010          WRITE NEW DATA INTO <P3:P
0>

     18                                         ;       BITS <S3:S0> ARE THE LINE INTERRUPT SERVICE

     19                                         ;       ENABLES CORRESPONDING TO BITS <4:1> OF THE

     20                                         ;       LINE STATUS REGISTER OF THE INS8250 ACE.

     21                                         ;

     22                                         ;  MODEM INTERRUPT SERVICES ENABLES

     23                                         ; FUNCTION <F2:F0>=011          WRITE NEW DATA INTO <P7,P
3:P0>

     24                                         ;       BITS <S3:S0> ARE MODEM INTERRUPT SERVICE

     25                                         ;       ENABLES CORRESPONDING TO BITS <3:0> OF THE

     26                                         ;       MODEM STATUS REGISTER OF THE INS8250 ACE.

     27                                         ;       <P7>=1 DISABLES MODEM STATUS TO BYTE 03

     28                                         ;

     29                                         ;  LINE CONTROL REGISTER ACCESS

     30                                         ; FUNCTION <F2:F0>=100          WRITE NEW DATA INTO <P6:P
0>

     31                                         ;       BITS <S6:S0> ARE THE CONTENTS OF BITS <6:0>

     32                                         ;       OF THE LINE CONTROL REGISTER OF THE

     33                                         ;       INS8250 ACE.
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     34                                         ;

     35                                         ;  LOW BYTE DIVISOR LATCH ACCESS

     36                                         ; FUNCTION <F2:F0>=101          WRITE NEW DATA INTO <P7:P
0>

     37                                         ;       BITS <S7:S0> CORRESPOND TO BITS <7:0> OF THE

     38                                         ;       LOW BYTE DIVISOR LATCH OF THE INS8250 ACE.

     39                                         ;

     40                                         ;  HIGH BYTE DIVISOR LATCH ACCESS

     41                                         ; FUNCTION <F2:F0>=110          WRITE NEW DATA INTO <P7:P
0>

     42                                         ;       BITS <S7:S0> CORRESPOND TO BITS <7:0> OF THE

     43                                         ;       HIGH BYE DIVISOR LATCH OF THE INS8250 ACE.

     44                                         ;

     45                                         ;  ABSOLUTE BINARY LOADER ACCESS

     46                                         ; FUNCTION <F2:F0>=111          WRITE BINARY INTO <P7:P0>

     47                                         ;       BITS <S7:S0> IS THE CURRENT CHECK SUM RESULT

     48                                         ;       FROM LOADING BINARY DATA

     49                                         ;       ODD JUMP ADDRESS TERMINATES LOADER

     50                                         ;       EVEN JUMP ADDRESS TRANSFERS CONTROL TO JUMP ADDRE
SS

     51                                         ;
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SOFTWARE DEFINITIONS

      1                                         .SBTTL  SOFTWARE DEFINITIONS

      2                                         ;

      3                                         ;         THE SERIAL PORT SOFTWARE REQUIRES

      4                                         ;       THE 16-BIT PIA SOFTWARE PACKAGE '6821A.MAC',

      5                                         ;       THE 8250 ACE PACKAGE '8250A.MAC', AND

      6                                         ;       THE ABSOLUTE BINARY LOADER 'LOADER.MAC'.

      7                                         ;

      8                                         ;

      9         000001                          $A.8250 =1

     10         000220                          A.8250  =220    ;SERIAL PORT ADDRESS

     11                                         ;

     12         000001                          $A.6821 =1

     13         000200                          A.6821  =200    ;16-BIT BUS PORT ADDRESS

     14                                         ;

     15         000001                          $LOADER =1      ;USE ABSOLUTE LOADER

     16                                         ;

     17                                         ;

     18         174000                          PGMSAV  =174000 ;ROM ADDRESS

     19         000000                          VARSAV  =0      ;DIRECT VARIABLE SPACE TO 177

     20                                         ;

     21         000177                          STACK   =177    ;STACK AREA (64-BYTES)

     22                                         ;

     23                                         ;       INTERRUPT VECTORS

     24                                         ;

     25         177740                          .=177740

     26 177740                                  FDB     SPRIUS  ;OOPS !

        177740     370     006

     27 177742                                  FDB     SPRIUS  ;OOPS !

        177742     370     006

     28 177744                                  FDB     SPRIUS  ;OOPS !

        177744     370     006

     29 177746                                  FDB     SPRIUS  ;OOPS !

        177746     370     006

     30 177750                          IRQ0:   FDB     SPRIUS  ;NO HARDWARE

        177750     370     006
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        177752     370     006

     32 177754                          IRQ2:   FDB     A.AL$I  ;A-PORT <7:0> INTERRUPT

        177754     373     230

     33 177756                          IRQ3:   FDB     A.AH$I  ;A-PORT <15:8> INTERRUPT

        177756     373     217

     34 177760                          IRQ4:   FDB     A.BL$I  ;B-PORT <7:0> INTERRUPT

        177760     373     252

     35 177762                          IRQ5:   FDB     A.BH$I  ;B-PORT <15:8> INTERRUPT

        177762     373     241

     36 177764                          IRQ6:   FDB     SPRIUS  ;NO HARDWARE

        177764     370     006

     37 177766                          IRQ7:   FDB     A.82$I  ;8250 ACE INTERRUPT

        177766     374     123

     38 177770                          IRQN:   FDB     SPRIUS  ;NO HARDWARE

        177770     370     006

     39 177772                          SWINT:  FDB     SWIRQ   ;SWI INTERRUPT

        177772     370     007

     40 177774                          NMINT:  FDB     NMIRQ   ;ATTACHED PROCESSOR INIT INTERRUPT

        177774     370     000

     41 177776                          RESINT: FDB     RESTRT  ;POWER UP RESTART VECTOR

        177776     370     016
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     42                                         ;
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STARTUP AND BACKGROUND PROGRAM

      1                                         .SBTTL  STARTUP AND BACKGROUND PROGRAM

      2                                         ;

      3         000000                          .=VARSAV

      4 000000     000     000          NMIRQV: .BYTE   0,0     ;INIT INTERRUPT VECTOR

      5 000002     000     000          SWIRQV: .BYTE   0,0     ;SWI INTERRUPT VECTOR

      6 000004     000                  S.FNCT: .BYTE   0       ;DISPATCH FUNCTION

      7 000005     000                  MSFLAG: .BYTE   0       ;MODEM STATUS FLAG

      8         000006                          VARSAV=.

      9         174000                          .=PGMSAV

     10                                         ;

     11 174000                          NMIRQ:  LDX     NMIRQV          ;GET VECTOR

        174000     336     000

     12 174002                                  BEQ     SPRIUS          ;BRANCH IF NOT DEFINED

        174002     047     002

     13 174004                                  JSR     0,X             ;ELSE DO IT

        174004     255     000

     14 174006                          SPRIUS: RTI                     ;HOW DID WE GET HERE ?

        174006     073

     15                                         ;

     16 174007                          SWIRQ:  LDX     SWIRQV          ;GET VECTOR

        174007     336     002

     17 174011                                  BEQ     1$              ;BRANCH IF NOT DEFINED

        174011     047     002

     18 174013                                  JMP     0,X             ;SPECIAL SWI CALL TO ACCESS

        174013     156     000

     19 174015                          1$:     RTI                     ;INTERRUPT DRIVEN ROUTINES

        174015     073

     20                                         ;

     21 174016                          RESTRT: LDS     #,STACK         ;SET UP STACK POINTER

        174016     216     000     177

     22 174021                                  LDX     #,0

        174021     316     000     000

     23 174024                                  STX     NMIRQV          ;SET NMI FOR NOTHING

        174024     337     000

     24 174026                                  STX     SWIRQV          ;SET SWI FOR NOTHING
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     25 174030                                  JSR     A.82$B          ;INIT SERIAL PORT BAUD-RATE

        174030     275     375     254

     26 174033                                  BSR     PINITS          ;AND SERIAL PORT IN GENERAL

        174033     215     047

     27                                         ;

     28                                         ;       BACKGROUND PROGRAM

     29                                         ;

     30 174035                          1$:     LDS     #,STACK         ;SET THE STACK POINTER

        174035     216     000     177

     31 174040                                  CLR     177740          ;ENABLE ALL INTERRUPTS

        174040     177     377     340

     32 174043                                  CLI                     ;(VIA 6828 CONTROLLER)

        174043     016

     33 174044                                  LDX     #,0             ;LOOP COUNTER

        174044     316     000     000

     34 174047                          2$:     INX                     ;LOOP HERE 64K TIMES

        174047     010

     35 174050                                  BNE     2$

        174050     046     375

     36 174052                                  JSR     A.LNUP          ;RE-ENABLE LINE

        174052     275     373     371
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     37 174055                                  JSR     A.RCUP          ;RE-ENABLE RCVR

        174055     275     373     350

     38 174060                                  JSR     A.XMUP          ;RE-ENABLE XMTR

        174060     275     373     327

     39 174063                                  JSR     A.MOUP          ;RE-ENABLE MODEM

        174063     275     373     306

     40 174066                                  JSR     A.ALUP          ;RE-ENABLE <7:0> INPUT

        174066     275     372     160

     41 174071                                  JSR     A.AHUP          ;RE-ENABLE <15:8> INPUT

        174071     275     372     153

     42 174074                                  JSR     A.BLUP          ;RE-ENABLE <7:0> OUTPUT

        174074     275     372     254

     43 174077                                  JSR     A.BHUP          ;RE-ENABLE <15:8> OUTPUT

        174077     275     372     247

     44 174102                                  BRA     1$

        174102     040     331

     45                                         ;
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      1                                         .SBTTL  PORT INITIALIZATION

      2                                         ;

      3 174104                          PINITS: JSR     LOAD$I          ;INITIALIZE ABSOLUTE LOADER

        174104     275     371     306

      4                                         ;

      5                                         ;       INSURE A.8250 ACCESS IS NOT TO DLL/DLM

      6                                         ;

      7 174107                                  JSR     A.LCRR          ;GET STATUS

        174107     275     374     031

      8 174112                                  AND B   #,177           ;SET DLAB=0

        174112     304     177

      9 174114                                  JSR     A.LCRW          ;SET STATUS

        174114     275     374     034

     10                                         ;

     11                                         ;       SET FUNCTION TO XMTR AND ENABLE ALL LINE / MODEM

     12                                         ;

     13 174117                                  CLR     S.FNCT          ;XMTR FUNCTION

        174117     177     000     004

     14 174122                                  LDA B   #,17            ;MODEM ENABLE

        174122     306     017

     15 174124                                  STA B   A.MNBL

        174124     327     050

     16 174126                                  LDA B   #,36            ;LINE ENABLE

        174126     306     036

     17 174130                                  STA B   A.LNBL

        174130     327     047

     18 174132                                  STA B   MSFLAG          ;AND FLAG

        174132     327     005

     19                                         ;

     20                                         ;       INITIALIZE A.8250 SERVICE VECTORS

     21                                         ;

     22 174134                                  LDX     #,S.MODE        ;A.8250 MODEM VECTOR

        174134     316     370     361

     23 174137                                  JSR     A.MOSV

        174137     275     373     303
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        174142     316     370     355

     25 174145                                  JSR     A.RCSV

        174145     275     373     345

     26 174150                                  LDX     #,S.XMTR        ;A.8250 XMTR VECTOR

        174150     316     370     341

     27 174153                                  JSR     A.XMSV

        174153     275     373     324

     28 174156                                  LDX     #,A.82$L        ;A.8250 LINE VECTOR

        174156     316     374     335

     29 174161                                  JSR     A.LNSV

        174161     275     373     366

     30                                         ;

     31                                         ;       SET UP PARALLEL OUTPUT

     32                                         ;

     33 174164                                  LDX     #,0             ;NO SERVICE

        174164     316     000     000

     34 174167                                  LDA B   #,44            ;CB2(ON E, LOW), CB1(-, HIGH)

        174167     306     044

     35 174171                                  LDA A   #,74

        174171     206     074

     36 174173                                  JSR     A.BLDF          ;SAVE CONTROL
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        174173     275     372     240

     37 174176                                  LDX     #,0             ;NO SERVICE

        174176     316     000     000

     38 174201                                  LDA B   #,44            ;CB2(ON E, LOW), CB1(-, HIGH)

        174201     306     044

     39 174203                                  LDA A   #,74

        174203     206     074

     40 174205                                  JSR     A.BHDF          ;SAVE CONTROL

        174205     275     372     231

     41 174210                                  LDA B   #,377           ;OUTPUT

        174210     306     377

     42 174212                                  JSR     A.BLDR

        174212     275     372     214

     43 174215                                  LDA B   #,377           ;OUTPUT

        174215     306     377

     44 174217                                  JSR     A.BHDR

        174217     275     372     177

     45                                         ;

     46                                         ;       SET UP PARALLEL INPUT

     47                                         ;

     48 174222                                  LDX     #,S.INAL        ;SERVICE VECTOR

        174222     316     371     003

     49 174225                                  LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)

        174225     306     045

     50 174227                                  LDA A   #,74

        174227     206     074

     51 174231                                  JSR     A.ALDF          ;SAVE CONTROL

        174231     275     372     144

     52 174234                                  LDX     #,S.INAH        ;SERVICE VECTOR

        174234     316     371     145

     53 174237                                  LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)

        174237     306     045

     54 174241                                  LDA A   #,74

        174241     206     074

     55 174243                                  JSR     A.AHDF          ;SAVE CONTROL
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     56 174246                                  LDA B   #,0             ;INPUT

        174246     306     000

     57 174250                                  JSR     A.ALDR

        174250     275     372     120

     58 174253                                  LDA B   #,0             ;INPUT

        174253     306     000

     59 174255                                  JSR     A.AHDR

        174255     275     372     103

     60                                         ;

     61                                         ;       ENABLE/DISABLE INTERRUPTS

     62                                         ;

     63 174260                                  JSR     A.ALDN          ;CLEAR, CA2='1'

        174260     275     372     172

     64 174263                                  JSR     A.ALUP          ;ENABLE

        174263     275     372     160

     65 174266                                  JSR     A.ALRD+2        ;CLEAR IRQA, CA2='0'

        174266     275     372     313

     66                                         ;

     67 174271                                  JSR     A.AHDN          ;CLEAR, CA2='1'

        174271     275     372     165

     68 174274                                  JSR     A.AHUP          ;ENABLE
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        174274     275     372     153

     69 174277                                  JSR     A.AHRD+2        ;CLEAR IRQ, CA2='0'

        174277     275     372     275

     70                                         ;

     71 174302                                  JSR     A.BLDN          ;CLEAR, CB2='1'

        174302     275     372     266

     72 174305                                  JSR     A.BLRD+2        ;CLEAR IRQ, CB2='1'

        174305     275     373     063

     73 174310                                  JSR     A.BLUP          ;ENABLE

        174310     275     372     254

     74                                         ;

     75 174313                                  JSR     A.BHDN          ;CLEAR, CB2='1'

        174313     275     372     261

     76 174316                                  JSR     A.BHRD+2        ;CLEAR IRQ, CB2='1'

        174316     275     373     043

     77 174321                                  JSR     A.BHUP          ;ENABLE

        174321     275     372     247

     78                                         ;

     79 174324                                  JSR     A.MOUP

        174324     275     373     306

     80 174327                                  JSR     A.XMUP

        174327     275     373     327

     81 174332                                  JSR     A.RCUP

        174332     275     373     350

     82 174335                                  JSR     A.LNUP

        174335     275     373     371

     83                                         ;

     84 174340                                  RTS

        174340     071

     85                                         ;

     86                                         ;       PORT SERVICE ROUTINES

     87                                         ;

     88 174341                          S.XMTR: LDA A   S.FNCT          ;GET FUNCTION

        174341     226     004

     89 174343                                  CLC                     ;DEFAULT NO DATA
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     90 174344                                  BNE     1$              ;BRANCH IF NOT XMTR

        174344     046     006

     91 174346                                  JSR     A.ALUP          ;ENABLE INPUT INTERRUPT

        174346     275     372     160

     92 174351                                  JSR     A.ALRD          ;READ INPUT DATA

        174351     275     372     311

     93 174354                          1$:     RTS                     ;SEND TO XMTR

        174354     071

     94                                         ;

     95 174355                          S.RCVR: JSR     A.BLWT+2        ;TRANSFER CHARACTER TO OUTPUT

        174355     275     373     150

     96 174360                                  RTS                     ;READY OR NOT !

        174360     071

     97                                         ;

     98 174361                          S.MODE: LDA A   S.FNCT          ;GET FUNCTION

        174361     226     004

     99 174363                                  BNE     2$              ;BRANCH IF NOT STATUS

        174363     046     012

    100 174365                                  PSH B                   ;SAVE B FOR A MOMENT

        174365     067

    101 174366                                  LDA A   MSFLAG          ;CHECK FOR MODEM STATUS DISABLED
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        174366     226     005

    102 174370                                  BPL     1$              ;ENABLED - SKIP

        174370     052     001

    103 174372                                  CLR B                   ;CLEAR BYTE

        174372     137

    104 174373                          1$:     JSR     A.BHWT+2        ;TRANSFER DATA

        174373     275     373     127

    105 174376                                  PUL B                   ;RESTORE B

        174376     063

    106 174377                          2$:     JSR     A.82$M          ;DO MODEM STATUS

        174377     275     375     023

    107 174402                                  RTS

        174402     071

    108                                         ;

    109 174403                          S.INAL: LDA A   S.FNCT          ;GET FUNCTION

        174403     226     004

    110 174405                                  BNE     1$              ;BRANCH IF NOT XMTR

        174405     046     007

    111 174407                                  JSR     A.ALDN          ;DISABLE INPUT INTERRUPT

        174407     275     372     172

    112 174412                                  JSR     A.XMUP          ;ENABLE A.8250 XMTR

        174412     275     373     327

    113 174415                                  RTS

        174415     071

    114 174416                          1$:     JSR     A.ALRD          ;READ BYTE

        174416     275     372     311

    115 174421                                  BCC     8$              ;WHAT DATA ?

        174421     044     115

    116 174423                                  LDA A   S.FNCT          ;GET FUNCTION CODE

        174423     226     004

    117 174425                                  DEC A                   ;MODEM CONTROL ?

        174425     112

    118 174426                                  BNE     2$              ;BRANCH IF NOT

        174426     046     015

    119 174430                                  AND B   #,370           ;MASK EXTRA
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    120 174432                                  TBA

        174432     027

    121 174433                                  CLC                     ;SHIFT INTO POSITION

        174433     014

    122 174434                                  ROR B

        174434     126

    123 174435                                  ASR B

        174435     127

    124 174436                                  ASR B

        174436     127

    125 174437                                  JSR     A.MCRW          ;SAVE NEW CONTROL

        174437     275     374     020

    126 174442                                  TAB

        174442     026

    127 174443                                  BRA     9$

        174443     040     074

    128 174445                          2$:     DEC A                   ;LOAD LINE ENABLES ?

        174445     112

    129 174446                                  BNE     3$              ;BRANCH IF NOT

        174446     046     007

    130 174450                                  AND B   #,17            ;MASK EXTRA BITS
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        174450     304     017

    131 174452                                  ASL B                   ;SHIFT INTO POSITION

        174452     130

    132 174453                                  STA B   A.LNBL          ;SAVE NEW ENABLES

        174453     327     047

    133 174455                                  BRA     9$

        174455     040     062

    134 174457                          3$:     DEC A                   ;LOAD MODEM ENABLES ?

        174457     112

    135 174460                                  BNE     4$              ;BRANCH IF NOT

        174460     046     014

    136 174462                                  AND B   #,217           ;MASK EXTRA BITS

        174462     304     217

    137 174464                                  STA B   MSFLAG          ;SAVE DISABLE STATUS

        174464     327     005

    138 174466                                  AND B   #,17            ;MASK FLAG BIT

        174466     304     017

    139 174470                                  STA B   A.MNBL          ;SAVE NEW ENABLES

        174470     327     050

    140 174472                                  LDA B   MSFLAG          ;GET FLAG AND ENABLES

        174472     326     005

    141 174474                                  BRA     9$

        174474     040     043

    142 174476                          4$:     DEC A                   ;LOAD LINE CONTROL REGISTER ?

        174476     112

    143 174477                                  BNE     5$              ;BRANCH IF NOT

        174477     046     007

    144 174501                                  AND B   #,177           ;MASK DLAB

        174501     304     177

    145 174503                                  JSR     A.LCRW          ;SAVE NEW VALUE

        174503     275     374     034

    146 174506                                  BRA     9$

        174506     040     031

    147 174510                          5$:     DEC A                   ;LOAD DLL ?

        174510     112
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        174511     046     005

    149 174513                                  JSR     A.DLLW          ;SAVE NEW VALUE

        174513     275     374     054

    150 174516                                  BRA     9$

        174516     040     021

    151 174520                          6$:     DEC A                   ;LOAD DLM ?

        174520     112

    152 174521                                  BNE     7$              ;BRANCH IF NOT

        174521     046     005

    153 174523                                  JSR     A.DLMW          ;SAVE NEW VALUE

        174523     275     374     106

    154 174526                                  BRA     9$

        174526     040     011

    155 174530                          7$:     DEC A                   ;LOADER ?

        174530     112

    156 174531                                  BNE     8$              ;BRANCH IF NOT

        174531     046     005

    157 174533                                  JSR     LOADER          ;AND PROCESS

        174533     275     371     314

    158 174536                                  BRA     9$

        174536     040     001
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    159 174540                          8$:     RTS

        174540     071

    160 174541                          9$:     JSR     A.BHWT+2        ;SEND DATA

        174541     275     373     127

    161 174544                                  RTS

        174544     071

    162                                         ;

    163 174545                          S.INAH: JSR     A.AHRD          ;READ BYTE

        174545     275     372     273

    164 174550                                  BCC     8$              ;WHAT DATA ?

        174550     044     127

    165 174552                                  TBA                     ;COPY B TO A

        174552     027

    166 174553                                  AND B   #,7             ;MASK EXTRA

        174553     304     007

    167 174555                                  STA B   S.FNCT          ;NEW FUNCTION

        174555     327     004

    168 174557                                  BNE     1$              ;BRANCH IF NOT CONTROL

        174557     046     022

    169 174561                                  TAB                     ;GET DATA AGAIN

        174561     026

    170 174562                                  CLC                     ;POSITION DATA

        174562     014

    171 174563                                  ROR B

        174563     126

    172 174564                                  ASR B

        174564     127

    173 174565                                  ASR B

        174565     127

    174 174566                                  JSR     A.MCRW          ;SEND TO A.8250

        174566     275     374     020

    175 174571                                  CLR B                   ;CLEAR BYTE

        174571     137

    176 174572                                  LDA A   MSFLAG          ;MODEM STATUS DISABLED ?

        174572     226     005
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        174574     053     104

    178 174576                                  JSR     A.MSRR          ;GET CURRENT STATUS

        174576     275     374     007

    179 174601                                  BRA     9$

        174601     040     077

    180 174603                          1$:     DEC B                   ;GET CURRENT MODEM CONTROL ?

        174603     132

    181 174604                                  BNE     2$              ;BRANCH IF NOT

        174604     046     010

    182 174606                                  JSR     A.MCRR          ;READ CURRENT SETTING

        174606     275     374     015

    183 174611                                  ASL B                   ;SHIFT INTO PLACE

        174611     130

    184 174612                                  ASL B

        174612     130

    185 174613                                  ASL B

        174613     130

    186 174614                                  BRA     9$

        174614     040     064

    187 174616                          2$:     DEC B                   ;LINE SERVICE ENABLES ?

        174616     132
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    188 174617                                  BNE     3$              ;BRANCH IF NOT

        174617     046     005

    189 174621                                  LDA B   A.LNBL          ;ENABLES

        174621     326     047

    190 174623                                  ASR B                   ;SHIFT INTO POSITION

        174623     127

    191 174624                                  BRA     9$

        174624     040     054

    192 174626                          3$:     DEC B                   ;MODEM SERVICE ENABLES ?

        174626     132

    193 174627                                  BNE     4$              ;BRANCH IF NOT

        174627     046     004

    194 174631                                  LDA B   MSFLAG          ;GET FLAG AND ENABLES

        174631     326     005

    195 174633                                  BRA     9$

        174633     040     045

    196 174635                          4$:     DEC B                   ;LINE CONTROL REGISTER ?

        174635     132

    197 174636                                  BNE     5$              ;BRANCH IF NOT

        174636     046     007

    198 174640                                  JSR     A.LCRR          ;GET REGISTER

        174640     275     374     031

    199 174643                                  AND B   #,177           ;MASK OUT DLAB

        174643     304     177

    200 174645                                  BRA     9$

        174645     040     033

    201 174647                          5$:     DEC B                   ;DLL ACCESS ?

        174647     132

    202 174650                                  BNE     6$              ;BRANCH IF NOT

        174650     046     005

    203 174652                                  JSR     A.DLLR          ;READ VALUE

        174652     275     374     037

    204 174655                                  BRA     9$

        174655     040     023

    205 174657                          6$:     DEC B                   ;DLM ACCESS ?
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    206 174660                                  BNE     7$              ;BRANCH IF NOT

        174660     046     005

    207 174662                                  JSR     A.DLMR          ;READ VALUE

        174662     275     374     071

    208 174665                                  BRA     9$

        174665     040     013

    209 174667                          7$:     DEC B                   ;LOADER SELECTED ?

        174667     132

    210 174670                                  BNE     8$              ;BRANCH IF NOT

        174670     046     007

    211 174672                                  JSR     LOAD$I          ;ELSE INITIALIZE LOADER

        174672     275     371     306

    212 174675                                  LDA B   #,0             ;ZERO CHECK SUM

        174675     306     000

    213 174677                                  BRA     9$

        174677     040     001

    214 174701                          8$:     RTS

        174701     071

    215 174702                          9$:     JSR     A.BHWT+2        ;SEND

        174702     275     373     127

    216 174705                                  RTS
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        174705     071

    217                                         ;
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ABSOLUTE BINARY LOADER

      2                                         .SBTTL  ABSOLUTE BINARY LOADER

      3                                         ;

      4                                         ;         THIS LOADER ROUTINE IS AN ADAPTATION OF THE

      5                                         ;       'DEC' PAPER TAPE ABSOLUTE BINARY LOADER.

      6                                         ;         THE LOADER PROVIDES A MEANS OF LOADING OBJECT

      7                                         ;       CODE INTO ANY REGION OF MEMORY AND STARTING

      8                                         ;       PROGRAM EXECUTION.

      9                                         ;

     10                                         ;         AN ODD JUMP ADDRESS TERMINATES LOADER

     11                                         ;         AN EVEN JUMP ADDRESS TRANSFERS CONTROL TO THE J
UMP ADDRESS

     12                                         ;

     13                                         .IF     NDF,$LOADER

     14                                         VARSAV  =0      ;VARIABLE SPACE

     15                                         PGMSAV  =100000 ;PROGRAM SPACE

     16                                         .=PGMSAV

     17                                         .ENDC

     18                                         ;

     19         174706                          PGMSAV=.

     20         000006                          .=VARSAV

     21 000006     000     000          LOAD$V: .BYTE   0,0     ;SERVICE ADDRESS

     22 000010     000     000          L.BYTC: .BYTE   0,0     ;BYTE COUNTER

     23 000012     000     000          L.ADDR: .BYTE   0,0     ;LOAD ADDRESS

     24 000014     000                  L.CKSM: .BYTE   0       ;CHECK SUM

     25         000015                          VARSAV=.

     26         174706                          .=PGMSAV

     27                                         ;

     28                                         ;       INITIALIZE ENTRY POINT

     29                                         ;

     30 174706                          LOAD$I: LDX     #,L.LDR0        ;FIRST ENTRY

        174706     316     371     344

     31 174711                                  STX     LOAD$V

        174711     337     006

     32 174713                                  RTS

        174713     071

     33                                         ;
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LOADER ROUTINE

      1                                         .SBTTL  LOADER ROUTINE

      2                                         ;

      3                                         ;       ENTER WITH DATA IN <B>

      4                                         ;       EXITS WITH CURRENT CHECK SUM IN <B>

      5                                         ;

      6 174714                          LOADER: LDA A   L.CKSM          ;UPDATE CHECK SUM

        174714     226     014

      7 174716                                  ABA

        174716     033

      8 174717                                  STA A   L.CKSM

        174717     227     014

      9 174721                                  LDX     L.BYTC          ;UPDATE BYTE COUNT

        174721     336     010

     10 174723                                  DEX

        174723     011

     11 174724                                  STX     L.BYTC

        174724     337     010

     12 174726                                  LDX     LOAD$V          ;DISPATCH ADDRESS

        174726     336     006

     13 174730                                  JMP     0,X             ;GO TO IT

        174730     156     000

     14 174732                          L.GBYT: TSX                     ;GET RETURN ADDRESS ON STACK

        174732     060

     15 174733                                  LDX     0,X

        174733     356     000

     16 174735                                  STX     LOAD$V          ;SAVE RETURN ADDRESS

        174735     337     006

     17 174737                                  INS                     ;POP RETURN FROM STACK

        174737     061

     18 174740                                  INS

        174740     061

     19 174741                                  LDA B   L.CKSM          ;RETURN CHECK SUM IN <B>

        174741     326     014

     20 174743                                  RTS                     ;BACK TO CALLER

        174743     071
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     22 174744                          L.LDR0: CLR     L.CKSM          ;CLEAR CHECK SUM

        174744     177     000     014

     23 174747                                  BRA     L.LDR2

        174747     040     005

     24 174751                          L.LDR1: CLR     L.CKSM          ;CLEAR CHECK SUM

        174751     177     000     014

     25 174754                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174754     215     354

     26 174756                          L.LDR2: DEC B                   ;A '1' ?

        174756     132

     27 174757                                  BNE     L.LDR1          ;LOOP UNTIL '1' FOUND

        174757     046     370

     28 174761                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174761     215     347

     29 174763                                  TST B                   ;= '0' ?

        174763     135

     30 174764                                  BNE     L.LDR0          ;LOOP BACK UNTIL '1','0' SEQUENCE

        174764     046     356

     31 174766                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174766     215     342

     32 174770                                  STA B   L.ADDR+1        ;NOW SAVE BYTE COUNT
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        174770     327     013

     33 174772                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174772     215     336

     34 174774                                  LDA A   L.ADDR+1        ;RETRIEVE LOW ORDER COUNT

        174774     226     013

     35 174776                                  SUB A   #,4             ;CORRECT BYTE COUNT

        174776     200     004

     36 175000                                  SBC B   #,0

        175000     302     000

     37 175002                                  STA A   L.BYTC+1        ;AND SAVE IT

        175002     227     011

     38 175004                                  STA B   L.BYTC

        175004     327     010

     39 175006                                  LDX     L.BYTC          ;L.BYTC=2 ?

        175006     336     010

     40 175010                                  CPX     #,2

        175010     214     000     002

     41 175013                                  BNE     L.LDR4          ;BRANCH IF NOT

        175013     046     033

     42 175015                          L.LDR3: BSR     L.GBYT          ;BACK FOR A BYTE

        175015     215     313

     43 175017                                  STA B   L.ADDR+1        ;GET JUMP ADDRESS

        175017     327     013

     44 175021                                  BSR     L.GBYT          ;BACK FOR A BYTE

        175021     215     307

     45 175023                                  STA B   L.ADDR

        175023     327     012

     46 175025                                  BSR     L.GBYT          ;BACK FOR CHECK SUM BYTE !

        175025     215     303

     47 175027                                  TST     L.CKSM          ;CHECK FOR ERROR

        175027     175     000     014

     48 175032                                  BNE     L.LDR6          ;SKIP ON ERROR

        175032     046     043

     49 175034                                  LDA A   L.ADDR+1        ;CHECK FOR ODD ADDRESS

        175034     226     013
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        175036     205     001

     51 175040                                  BNE     L.LDR6          ;TERMINATE BY RESTARTING SCAN

        175040     046     035

     52 175042                                  LDX     L.ADDR          ;ELSE GO TO ADDRESS

        175042     336     012

     53 175044                                  JSR     0,X

        175044     255     000

     54 175046                                  BRA     L.LDR6          ;ON QUICK RETURN - CONTINUE

        175046     040     027

     55 175050                          L.LDR4: BSR     L.GBYT          ;BACK FOR A BYTE

        175050     215     260

     56 175052                                  STA B   L.ADDR+1        ;GET LOAD ADDRESS

        175052     327     013

     57 175054                                  BSR     L.GBYT          ;BACK FOR A BYTE

        175054     215     254

     58 175056                                  STA B   L.ADDR

        175056     327     012

     59 175060                          L.LDR5: BSR     L.GBYT          ;BACK FOR A BYTE

        175060     215     250

     60 175062                                  LDX     L.BYTC          ;CHECK BYTE COUNT

        175062     336     010
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     61 175064                                  BMI     L.LDR6          ;BRANCH IF DONE

        175064     053     011

     62 175066                                  LDX     L.ADDR          ;GET LOAD ADDRESS

        175066     336     012

     63 175070                                  STA B   0,X             ;STORE DATA

        175070     347     000

     64 175072                                  INX                     ;UPDATE LOAD ADDRESS

        175072     010

     65 175073                                  STX     L.ADDR

        175073     337     012

     66 175075                                  BRA     L.LDR5

        175075     040     361

     67 175077                          L.LDR6: BSR     L.GBYT          ;CURRENT BYTE WAS CHECK SUM RESUL
T

        175077     215     231

     68 175101                                  BRA     L.LDR0          ;START NEW SEQUENCE

        175101     040     241

     69                                         ;
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A.6821 PERIPHERAL INTERFACE SOFTWARE

      2                                         .SBTTL  A.6821 PERIPHERAL INTERFACE SOFTWARE

      3                                         ;

      4                                         ;         THIS SOFTWARE PACKAGE SUPPORTS THE

      5                                         ;       6821 PERIPHERAL INTERFACE ADAPTER (PIA).

      6                                         ;         ENTRY POINTS TO THE SOFTWARE ARE DEFINED

      7                                         ;       FOR EXTERNAL ACCESS:

      8                                         ;

      9                                         ;         THE FOLLOWING DATA DIRECTION ROUTINES ARE

     10                                         ;       ENTERED WITH

     11                                         ;               <B> = DIRECTION CONTROL

     12                                         ;       BY A JSR ____

     13                                         ;

     14                                         ;       A.AHDR --> A-PORT <15:8> DIRECTION

     15                                         ;       A.ALDR --> A-PORT <7:0> DIRECTION

     16                                         ;       A.BHDR --> B-PORT <15:8> DIRECTION

     17                                         ;       A.BLDR --> B-PORT <7:0> DIRECTION

     18                                         ;

     19                                         ;         THE FOLLOWING CONTROL ROUTINES ARE ENTERED WITH

     20                                         ;               <X> = SERVICE ADDRESS

     21                                         ;               <B> = INTERRUPT ENABLE CONTROL

     22                                         ;               <A> = INTERRUPT DISABLE CONTROL

     23                                         ;       BY A JSR ____

     24                                         ;

     25                                         ;       A.AHDF --> A-PORT <15:8>

     26                                         ;       A.ALDF --> A-PORT <7:0>

     27                                         ;       A.BHDF --> B-PORT <15:8>

     28                                         ;       A.BLDF --> B-PORT <7:0>

     29                                         ;

     30                                         ;         THE FOLLOWING INTERRUPT ENABLE ROUTINES ARE

     31                                         ;       ENTERED BY JSR ____

     32                                         ;

     33                                         ;       A.AHUP --> A-PORT <15:8> INTERRUPT ENABLE

     34                                         ;       A.ALUP --> A-PORT <7:0> INTERRUPT ENABLE

     35                                         ;       A.BHUP --> B-PORT <15:0> INTERRUPT ENABLE

     36                                         ;       A.BLUP --> B-PORT <7:0> INTERRUPT ENABLE
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     38                                         ;         THE FOLLOWING INTERRUPT DISABLE ROUTINES ARE

     39                                         ;       ENTERED BY JSR ____

     40                                         ;

     41                                         ;       A.AHDN --> A-PORT <15:0> INTERRUPT DISABLE

     42                                         ;       A.ALDN --> A-PORT <7:0> INTERRUPT DISABLE

     43                                         ;       A.BHDN --> B-PORT <15:8> INTERRUPT DISABLE

     44                                         ;       A.BLDN --> B-PORT <7:0> INTERRUPT DISABLE

     45                                         ;

     46                                         ;         THE FOLLOWING ARE INTERRUPT ENTRY POINTS

     47                                         ;       FOR THE DUAL PIA PORTS

     48                                         ;

     49                                         ;       A.AH$I --> A-PORT <15:8> IRQ

     50                                         ;

     51                                         ;       A.AL$I --> A-PORT <7:0> IRQ

     52                                         ;

     53                                         ;       A.BH$I --> B-PORT <15:8> IRQ

     54                                         ;

     55                                         ;       A.BL$L --> B-PORT <7:0> IRQ

     56                                         ;
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A.6821 PERIPHERAL INTERFACE SOFTWARE

      1                                         ;

      2                                         ;         THE FOLLOWING ENTRY POINTS ARE USED TO TRANSFER

      3                                         ;       DATA TO THE VARIOUS PIA I/O REGISTERS. THE MAIN

      4                                         ;       ENTRY POINT VERIFIES THAT AT LEAST ONE OF THE

      5                                         ;       PORT IRQ FLAGS IS SET BEFORE TRANSFERRING DATA.

      6                                         ;       IF DATA IS TRANSFERED THEN THE 'C' BIT = 1,

      7                                         ;       IF THE PORT WAS NOT READY THEN NO TRANSFER

      8                                         ;       IS PERFORMED AND THE 'C' BIT = 0.

      9                                         ;         THE ROUTINES MAY BE ENTERED AT THE ENTRY POINT 
+ 2

     10                                         ;       IF NO IRQ FLAG CHECKS ARE TO BE MADE.

     11                                         ;         BYTE DATA IS PASSED IN <B>.

     12                                         ;         WORD DATA IS PASSED IN <B,A>

     13                                         ;

     14                                         ;       CALL BY JSR ____

     15                                         ;

     16                                         ;       A.AHRD --> A-PORT <15:8> READ

     17                                         ;       A.ALRD --> A-PORT <7:0> READ

     18                                         ;       A.AWRD --> A-PORT <15:0> READ

     19                                         ;       A.BHRD --> B-PORT <15:8> READ

     20                                         ;       A.BLRD --> B-PORT <7:0> READ

     21                                         ;       A.BWRD --> B-PORT <15:0> READ

     22                                         ;

     23                                         ;

     24                                         ;       A.AHWT --> A-PORT <15:8> WRITE

     25                                         ;       A.ALWT --> A-PORT <7:0> WRITE

     26                                         ;       A.AWWT --> A-PORT <15:0> WRITE

     27                                         ;       A.BHWT --> B-PORT <15:8> WRITE

     28                                         ;       A.BLWT --> B-PORT <7:0> WRITE

     29                                         ;       A.BWWT --> B-PORT <15:0> WRITE

     30                                         ;
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A.6821 PIA HARDWARE

      1                                         .SBTTL  A.6821 PIA HARDWARE

      2                                         ;

      3                                         ;         THE PIA CONFIGURATION  CONSISTS OF TWO

      4                                         ;       MC6821 PERIPHERAL INTERFACE ADAPTERS (PIA'S)

      5                                         ;       WHICH MAY BE ADDRESSED AS 16-BIT PORTS.

      6                                         ;       ONE PIA UNIT FORMS THE HIGH ORDER PART <15:8>

      7                                         ;       AND THE OTHER THE LOW ORDER PART <7:0>

      8                                         ;

      9                                         ; REGISTER 0

     10         000000                          CRAH    =0      ;A-PORT <15:8> CONTROL REGISTER

     11                                         ;

     12                                         ; REGISTER 1

     13         000001                          CRAL    =1      ;A-PORT <7:0> CONTROL REGISTER

     14                                         ;

     15                                         ; REGISTER 2

     16         000002                          CRBH    =2      ;B-PORT <15:8> CONTROL REGISTER

     17                                         ;

     18                                         ; REGISTER 3

     19         000003                          CRBL    =3      ;B-PORT <7:0> CONTROL REGISTER

     20                                         ;

     21                                         ; REGISTER 4

     22         000004                          DDRAH   =4      ;CRAH<2>=0, A-PORT <15:8> DATA DIRECTION 
REGISTER

     23         000004                          PRAH    =4      ;CRAH<2>=1, A-PORT <15:8> DATA REGISTER

     24                                         ;

     25                                         ; REGISTER 5

     26         000005                          DDRAL   =5      ;CRAL<2>=0, A-PORT <7:0> DATA DIRECTION R
EGISTER

     27         000005                          PRAL    =5      ;CRAL<2>=1, A-PORT <7:0> DATA REGISTER

     28                                         ;

     29                                         ; REGISTER 6

     30         000006                          DDRBH   =6      ;CRBH<2>=0, B-PORT <15:8> DATA DIRECTION 
REGISTER

     31         000006                          PRBH    =6      ;CRBH<2>=1, B-PORT <15:8> DATA REGISTER

     32                                         ;

     33                                         ; REGISTER 7
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     35         000007                          PRBL    =7      ;CRBL<2>=1, B-PORT <7:0> DATA REGISTER

     36                                         ;
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A.6821 PIA HARDWARE

      1                                         ;

      2                                         ;       A-PORT CONTROL REGISTERS

      3                                         ;

      4                                         ; CONTROL REGISTERS CRA_  - READ/WRITE REGISTERS

      5                                         ;                               CONTROLLING INTERRUPTS AN
D STROBES

      6                                         ;

      7                                         ; BIT 1 0       CONTROL OF INTERRUPT INPUT CA1

      8                                         ;               ACTIVE TRANSITION

      9                                         ;     _ _       TO SET CRA<7>           /IRQA OUTPUT

     10                                         ;     0 0               (-)             DISABLED

     11                                         ;     0 1               (-)             /CRA<7>

     12                                         ;     1 0               (+)             DISABLED

     13                                         ;     1 1               (+)             /CRA<7>

     14                                         ;       CRA<7> CLEARED BY A READ OF CORRESPONDING PRA_

     15                                         ;       /IRQA FOLLOWS STATE OF /CRA<7> WHEN ENABLED

     16                                         ;

     17                                         ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT

     18                                         ;     _

     19                                         ;     0         ACCESS DATA DIRECTION REGISTERS

     20                                         ;     1         ACCESS PORT DATA REGISTER

     21                                         ;

     22                                         ; BIT 5 4 3     CONTROL OF CA2 AS AN INTERRUPT INPUT

     23                                         ;               ACTIVE TRANSITION

     24                                         ;     _ _ _     TO SET CRA<6>           /IRQB OUTPUT

     25                                         ;     0 0 0             (-)             DISABLED

     26                                         ;     0 0 1             (-)             /CRA<6>

     27                                         ;     0 1 0             (+)             DISABLED

     28                                         ;     0 1 1             (+)             /CRA<6>

     29                                         ;       CRA<6> CLEARED BY READ OF CORRESPONDING PRA_

     30                                         ;       /IRQB FOLLOWS STATE OF CRA<6> WHEN ENABLED

     31                                         ;

     32                                         ; BIT 5 4 3     CONTROL OF CA2 AS AN OUTPUT

     33                                         ;     _ _ _     CA2 LOW                 CA2 HIGH

     34                                         ;     1 0 0     AFTER READ TO PRA_      WHEN CRA<7> IS SE
T
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     36                                         ;     1 0 1     AFTER READ TO PRA_      ON SECOND (+) E A
FTER

     37                                         ;               ON (+) OF NEXT E        PIA DESELECTED

     38                                         ;     1 1 0     =CRA<3>

     39                                         ;     1 1 1                             =CRA<3>

     40                                         ;

     41                                         ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     42                                         ;                       OF CA2, CLEARED BY READ OF PRA_

     43                                         ;

     44                                         ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     45                                         ;                       OF CA1, CLEARED BY READ OF PRA_

     46                                         ;

     47                                         ;       DATA DIRECTION REGISTER (DDRA_)

     48                                         ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL

     49                                         ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED

     50                                         ;               BY 0'S AND OUTPUT BITS BY 1'S.

     51                                         ;

     52                                         ;       PERIPHERAL DATA REGISTER (PRA_)

     53                                         ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGIST
ERS

     54                                         ;
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A.6821 DETAILS

      1                                         .SBTTL  A.6821 DETAILS

      2                                         ;

      3                                         ;       B-PORT CONTROL REGISTERS

      4                                         ;

      5                                         ; CONTROL REGISTERS CRB_  - READ/WRITE REGISTERS

      6                                         ;                               CONTROLLING INTERRUPTS AN
D STROBES

      7                                         ;

      8                                         ; BIT 1 0       CONTROL OF INTERRUPT INPUT CB1

      9                                         ;               ACTIVE TRANSITION

     10                                         ;     _ _       TO SET CRB<7>           /IRQA OUTPUT

     11                                         ;     0 0               (-)             DISABLED

     12                                         ;     0 1               (-)             /CRB<7>

     13                                         ;     1 0               (+)             DISABLED

     14                                         ;     1 1               (+)             /CRB<7>

     15                                         ;       CRB<7> CLEARED BY A READ OF CORRESPONDING PRB_

     16                                         ;       /IRQA FOLLOWS STATE OF /CRB<7> WHEN ENABLED

     17                                         ;

     18                                         ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT

     19                                         ;     _

     20                                         ;     0         ACCESS DATA DIRECTION REGISTERS

     21                                         ;     1         ACCESS PORT DATA REGISTER

     22                                         ;

     23                                         ; BIT 5 4 3     CONTROL OF CB2 AS AN INTERRUPT INPUT

     24                                         ;               ACTIVE TRANSITION

     25                                         ;     _ _ _     TO SET CRB<6>           /IRQB OUTPUT

     26                                         ;     0 0 0             (-)             DISABLED

     27                                         ;     0 0 1             (-)             /CRB<6>

     28                                         ;     0 1 0             (+)             DISABLED

     29                                         ;     0 1 1             (+)             /CRB<6>

     30                                         ;       CRB<6> CLEARED BY READ OF CORRESPONDING PRB_

     31                                         ;       /IRQB FOLLOWS STATE OF CRB<6> WHEN ENABLED

     32                                         ;

     33                                         ; BIT 5 4 3     CONTROL OF CB2 AS AN OUTPUT

     34                                         ;     _ _ _     CB2 LOW                 CB2 HIGH
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     36                                         ;               ON (+) OF NEXT E        BY CB1 TRANSITION

     37                                         ;     1 0 1     AFTER WRITE TO PRB      ON SECOND (+) E A
FTER

     38                                         ;               ON (+) OF NEXT E        PIA DESELECTED

     39                                         ;     1 1 0     =CRB<3>

     40                                         ;     1 1 1                             =CRB<3>

     41                                         ;

     42                                         ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     43                                         ;                       OF CB2, CLEARED BY READ OF PRB_

     44                                         ;

     45                                         ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     46                                         ;                       OF CB1, CLEARED BY READ OF PRB_

     47                                         ;

     48                                         ;       DATA DIRECTION REGISTER (DDRB_)

     49                                         ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL

     50                                         ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED

     51                                         ;               BY 0'S AND OUTPUT BITS BY 1'S.

     52                                         ;

     53                                         ;       PERIPHERAL DATA REGISTER (PRB_)

     54                                         ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGIST
ERS

     55                                         ;
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A.6821 VARIABLES AND POINTERS

      1                                         .SBTTL  A.6821 VARIABLES AND POINTERS

      2                                         ;

      3                                         ;       PORT STATUS AND BUFFERSS

      4                                         ;

      5                                         .IF     NDF,$A.6821

      6                                         A.6821  =       200     ;PIA PORT DEFAULT ADDRESS

      7                                         VARSAV  =       0       ;DEFAULT VARIABLE ADDRESS

      8                                         PGMSAV  =       100000  ;DEFAULT PROGRAM ADDRESS

      9                                         .=PGMSAV

     10                                         .ENDC

     11                                         ;

     12         175103                          PGMSAV=.

     13         000015                          .=VARSAV

     14                                         ;

     15 000015     000     000          A.APRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR

     16 000017     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     17 000021     000     000                  .BYTE   0,0     ;<7:0> SERVICE VECTOR

     18 000023     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     19 000025     000     000          A.BPRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR

     20 000027     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     21 000031     000     000                  .BYTE   0,0     ;<7:0> SERVICE VECTOR

     22 000033     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     23                                         ;

     24         000035                          VARSAV=.

     25         175103                          .=PGMSAV

     26                                         ;
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A.6821 A-PORT CONTROL ROUTINES

      1                                         .SBTTL  A.6821 A-PORT CONTROL ROUTINES

      2                                         ;

      3                                         ;       DATA DIRECTION LOAD ROUTINES

      4                                         ;       ENTER WITH DIRECTION CODE IN <B>

      5                                         ;

      6 175103                          A.AHDR: LDA A   CRAH+A.6821     ;GET CURRENT CONTROL

        175103     226     200

      7 175105                                  PSH A                   ;AND SAVE

        175105     066

      8 175106                                  AND A   #,373           ;MASK DDR BIT

        175106     204     373

      9 175110                                  STA A   CRAH+A.6821     ;ACCESS DIRECTION REGISTER

        175110     227     200

     10 175112                                  STA B   DDRAH+A.6821    ;SET DIRECTIONS

        175112     327     204

     11 175114                                  PUL A                   ;GET SAVED CONTROL

        175114     062

     12 175115                                  STA A   CRAH+A.6821     ;AND RESTORE

        175115     227     200

     13 175117                                  RTS

        175117     071

     14                                         ;

     15 175120                          A.ALDR: LDA A   CRAL+A.6821     ;GET CURRENT CONTROL

        175120     226     201

     16 175122                                  PSH A                   ;AND SAVE

        175122     066

     17 175123                                  AND A   #,373           ;MASK DDR BIT

        175123     204     373

     18 175125                                  STA A   CRAL+A.6821     ;ACCESS DIRECTION REGISTER

        175125     227     201

     19 175127                                  STA B   DDRAL+A.6821    ;SET DIRCTIONS

        175127     327     205

     20 175131                                  PUL A                   ;GET SAVED CONTROL

        175131     062

     21 175132                                  STA A   CRAL+A.6821     ;AND RESTORE
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     22 175134                                  RTS

        175134     071

     23                                         ;
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A.6821 A-PORT CONTROL ROUTINES

      1                                         ;       CONTROL AND SERVICE VECTOR LOADER

      2                                         ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>

      3                                         ;       'UP' CONTROL IN <B>, AND

      4                                         ;       'DN' CONTROL IN <A>

      5                                         ;

      6 175135                          A.AHDF: STX     A.APRT          ;SAVE SERVICE ROUTINE ADDRESS

        175135     337     015

      7 175137                                  STA B   A.APRT+2        ;'UP' CONTROL

        175137     327     017

      8 175141                                  STA A   A.APRT+3        ;'DN' CONTROL

        175141     227     020

      9 175143                                  RTS

        175143     071

     10                                         ;

     11 175144                          A.ALDF: STX     A.APRT+4        ;SAVE SERVICE ROUTINE ADDRESS

        175144     337     021

     12 175146                                  STA B   A.APRT+6        ;'UP' CONTROL

        175146     327     023

     13 175150                                  STA A   A.APRT+7        ;'DN' CONTROL

        175150     227     024

     14 175152                                  RTS

        175152     071

     15                                         ;

     16                                         ;

     17                                         ;       INTERRUPT CONTROL LOADERS

     18                                         ;

     19 175153                          A.AHUP: LDA B   A.APRT+2        ;'UP' CONTROL

        175153     326     017

     20 175155                                  STA B   CRAH+A.6821

        175155     327     200

     21 175157                                  RTS

        175157     071

     22                                         ;

     23 175160                          A.ALUP: LDA B   A.APRT+6        ;'UP' CONTROL

        175160     326     023
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        175162     327     201

     25 175164                                  RTS

        175164     071

     26                                         ;

     27 175165                          A.AHDN: LDA B   A.APRT+3        ;'DN' CONTROL

        175165     326     020

     28 175167                                  STA B   CRAH+A.6821

        175167     327     200

     29 175171                                  RTS

        175171     071

     30                                         ;

     31 175172                          A.ALDN: LDA B   A.APRT+7        ;'DN' CONTROL

        175172     326     024

     32 175174                                  STA B   CRAL+A.6821

        175174     327     201

     33 175176                                  RTS

        175176     071

     34                                         ;
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A.6821 B-PORT CONTROL ROUTINES

      1                                         .SBTTL  A.6821 B-PORT CONTROL ROUTINES

      2                                         ;

      3                                         ;       DATA DIRECTION LOAD ROUTINES

      4                                         ;       ENTER WITH DIRECTION CODE IN <B>

      5                                         ;

      6 175177                          A.BHDR: LDA A   CRBH+A.6821     ;GET CURRENT CONTROL

        175177     226     202

      7 175201                                  PSH A                   ;AND SAVE

        175201     066

      8 175202                                  AND A   #,373           ;MASK DDR BIT

        175202     204     373

      9 175204                                  STA A   CRBH+A.6821     ;ACCESS DIRECTION REGISTER

        175204     227     202

     10 175206                                  STA B   DDRBH+A.6821    ;SET DIRECTIONS

        175206     327     206

     11 175210                                  PUL A                   ;GET SAVED CONTROL

        175210     062

     12 175211                                  STA A   CRBH+A.6821     ;AND RESTORE

        175211     227     202

     13 175213                                  RTS

        175213     071

     14                                         ;

     15 175214                          A.BLDR: LDA A   CRBL+A.6821     ;GET CURRENT CONTROL

        175214     226     203

     16 175216                                  PSH A                   ;AND SAVE

        175216     066

     17 175217                                  AND A   #,373           ;MASK DDR BIT

        175217     204     373

     18 175221                                  STA A   CRBL+A.6821     ;ACCESS DIRECTION REGISTER

        175221     227     203

     19 175223                                  STA B   DDRBL+A.6821    ;SET DIRCTIONS

        175223     327     207

     20 175225                                  PUL A                   ;GET SAVED CONTROL

        175225     062

     21 175226                                  STA A   CRBL+A.6821     ;AND RESTORE
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     22 175230                                  RTS

        175230     071

     23                                         ;
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A.6821 B-PORT CONTROL ROUTINES

      1                                         ;       CONTROL AND SERVICE VECTOR LOADER

      2                                         ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>

      3                                         ;       'UP' CONTROL IN <B>, AND

      4                                         ;       'DN' CONTROL IN <A>

      5                                         ;

      6 175231                          A.BHDF: STX     A.BPRT          ;SAVE SERVICE ROUTINE ADDRESS

        175231     337     025

      7 175233                                  STA B   A.BPRT+2        ;'UP' CONTROL

        175233     327     027

      8 175235                                  STA A   A.BPRT+3        ;'DN' CONTROL

        175235     227     030

      9 175237                                  RTS

        175237     071

     10                                         ;

     11 175240                          A.BLDF: STX     A.BPRT+4        ;SAVE SERVICE ROUTINE ADDRESS

        175240     337     031

     12 175242                                  STA B   A.BPRT+6        ;'UP' CONTROL

        175242     327     033

     13 175244                                  STA A   A.BPRT+7        ;'DN' CONTROL

        175244     227     034

     14 175246                                  RTS

        175246     071

     15                                         ;

     16                                         ;

     17                                         ;       INTERRUPT CONTROL LOADERS

     18                                         ;

     19 175247                          A.BHUP: LDA B   A.BPRT+2        ;'UP' CONTROL

        175247     326     027

     20 175251                                  STA B   CRBH+A.6821

        175251     327     202

     21 175253                                  RTS

        175253     071

     22                                         ;

     23 175254                          A.BLUP: LDA B   A.BPRT+6        ;'UP' CONTROL

        175254     326     033
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        175256     327     203

     25 175260                                  RTS

        175260     071

     26                                         ;

     27 175261                          A.BHDN: LDA B   A.BPRT+3        ;'DN' CONTROL

        175261     326     030

     28 175263                                  STA B   CRBH+A.6821

        175263     327     202

     29 175265                                  RTS

        175265     071

     30                                         ;

     31 175266                          A.BLDN: LDA B   A.BPRT+7        ;'DN' CONTROL

        175266     326     034

     32 175270                                  STA B   CRBL+A.6821

        175270     327     203

     33 175272                                  RTS

        175272     071

     34                                         ;
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A.6821 A-PORT TRANSFERS

      1                                         .SBTTL  A.6821 A-PORT TRANSFERS

      2                                         ;

      3                                         ;       BYTE DATA IS TRANSFERED IN <B>

      4                                         ;       WORD DATA IS TRANSFERED IN <B,A>

      5                                         ;

      6 175273                          A.AHRD: BRA     2$              ;TEST ENTRY

        175273     040     004

      7 175275                          1$:     LDA B   PRAH+A.6821     ;GET BYTE

        175275     326     204

      8 175277                                  SEC                     ;HAVE BYTE

        175277     015

      9 175300                                  RTS

        175300     071

     10 175301                          2$:     LDA A   CRAH+A.6821     ;CHECK FOR IRQ FLAG

        175301     226     200

     11 175303                                  BIT A   #,300

        175303     205     300

     12 175305                                  BNE     1$              ;BRANCH IF FLAG SET

        175305     046     366

     13 175307                                  CLC                     ;NO DATA

        175307     014

     14 175310                                  RTS

        175310     071

     15                                         ;

     16 175311                          A.ALRD: BRA     2$              ;TEST ENTRY

        175311     040     004

     17 175313                          1$:     LDA B   PRAL+A.6821     ;GET BYTE

        175313     326     205

     18 175315                                  SEC                     ;HAVE BYTE

        175315     015

     19 175316                                  RTS

        175316     071

     20 175317                          2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRG FLAG

        175317     226     201

     21 175321                                  BIT A   #,300
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     22 175323                                  BNE     1$              ;BRANCH IF FLAG SET

        175323     046     366

     23 175325                                  CLC                     ;NO DATA

        175325     014

     24 175326                                  RTS

        175326     071

     25                                         ;

     26 175327                          A.AWRD: BRA     2$              ;TEST ENTRY

        175327     040     006

     27 175331                          1$:     LDA B   PRAH+A.6821     ;GET HIGH BYTE

        175331     326     204

     28 175333                                  LDA A   PRAL+A.6821     ;AND LOW BYTE

        175333     226     205

     29 175335                                  SEC                     ;HAVE WORD

        175335     015

     30 175336                                  RTS

        175336     071

     31 175337                          2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG

        175337     226     201

     32 175341                                  BIT A   #,300

        175341     205     300
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     33 175343                                  BNE     1$              ;BRANCH IF FLAG SET

        175343     046     364

     34 175345                                  CLC                     ;NO DATA

        175345     014

     35 175346                                  RTS

        175346     071

     36                                         ;
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A.6821 A-PORT TRANSFERS

      1                                         ;

      2 175347                          A.AHWT: BRA     2$              ;TEST ENTRY

        175347     040     007

      3 175351                          1$:     STA B   PRAH+A.6821     ;STORE BYTE

        175351     327     204

      4 175353                                  TST     PRAH+A.6821     ;CLEAR IRQ FLAGS

        175353     175     000     204

      5 175356                                  SEC                     ;BYTE SENT

        175356     015

      6 175357                                  RTS

        175357     071

      7 175360                          2$:     LDA A   CRAH+A.6821     ;CHECK FOR IRQ FLAG

        175360     226     200

      8 175362                                  BIT A   #,300

        175362     205     300

      9 175364                                  BNE     1$              ;BRANCH IF FLAG SET

        175364     046     363

     10 175366                                  CLC                     ;DATA NOT SENT

        175366     014

     11 175367                                  RTS

        175367     071

     12                                         ;

     13 175370                          A.ALWT: BRA     2$              ;TEST ENTRY

        175370     040     007

     14 175372                          1$:     STA B   PRAL+A.6821     ;STORE BYTE

        175372     327     205

     15 175374                                  TST     PRAL+A.6821     ;CLEAR IRQ FLAGS

        175374     175     000     205

     16 175377                                  SEC                     ;BYTE SENT

        175377     015

     17 175400                                  RTS

        175400     071

     18 175401                          2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG

        175401     226     201

     19 175403                                  BIT A   #,300
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     20 175405                                  BNE     1$              ;BRANCH IF FLAG SET

        175405     046     363

     21 175407                                  CLC                     ;DATA NOT SENT

        175407     014

     22 175410                                  RTS

        175410     071

     23                                         ;

     24 175411                          A.AWWT: BRA     2$              ;TEST ENTRY

        175411     040     014

     25 175413                          1$:     STA B   PRAH+A.6821     ;SEND HIGH BYTE

        175413     327     204

     26 175415                                  STA A   PRAL+A.6821     ;SEND LOW BYTE

        175415     227     205

     27 175417                                  TST     PRAH+A.6821     ;CLEAR IRQ FLAGS

        175417     175     000     204

     28 175422                                  TST     PRAL+A.6821     ;CLEAR IRQ FLAGS

        175422     175     000     205

     29 175425                                  SEC                     ;WORD SENT

        175425     015

     30 175426                                  RTS

        175426     071
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     31 175427                          2$:     PSH A                   ;SAVE A

        175427     066

     32 175430                                  LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG

        175430     226     201

     33 175432                                  BIT A   #,300

        175432     205     300

     34 175434                                  PUL A                   ;RESTORE A

        175434     062

     35 175435                                  BNE     1$              ;BRANCH IF FLAG SET

        175435     046     354

     36 175437                                  CLC                     ;DATA NOT SENT

        175437     014

     37 175440                                  RTS

        175440     071

     38                                         ;
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A.6821 B-PORT TRANSFERS

      1                                         .SBTTL  A.6821 B-PORT TRANSFERS

      2                                         ;

      3                                         ;       BYTE DATA IS TRANSFERED IN <B>

      4                                         ;       WORD DATA IS TRANSFERED IN <B,A>

      5                                         ;

      6 175441                          A.BHRD: BRA     2$              ;TEST ENTRY

        175441     040     006

      7 175443                          1$:     LDA B   PRBH+A.6821     ;GET BYTE

        175443     326     206

      8 175445                                  STA B   PRBH+A.6821     ;DO CONTROL

        175445     327     206

      9 175447                                  SEC                     ;HAVE BYTE

        175447     015

     10 175450                                  RTS

        175450     071

     11 175451                          2$:     LDA A   CRBH+A.6821     ;CHECK FOR IRQ FLAG

        175451     226     202

     12 175453                                  BIT A   #,300

        175453     205     300

     13 175455                                  BNE     1$              ;BRANCH IF FLAG SET

        175455     046     364

     14 175457                                  CLC                     ;NO DATA

        175457     014

     15 175460                                  RTS

        175460     071

     16                                         ;

     17 175461                          A.BLRD: BRA     2$              ;TEST ENTRY

        175461     040     006

     18 175463                          1$:     LDA B   PRBL+A.6821     ;GET BYTE

        175463     326     207

     19 175465                                  STA B   PRBL+A.6821     ;DO CONTROL

        175465     327     207

     20 175467                                  SEC                     ;HAVE BYTE

        175467     015

     21 175470                                  RTS
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     22 175471                          2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRG FLAG

        175471     226     203

     23 175473                                  BIT A   #,300

        175473     205     300

     24 175475                                  BNE     1$              ;BRANCH IF FLAG SET

        175475     046     364

     25 175477                                  CLC                     ;NO DATA

        175477     014

     26 175500                                  RTS

        175500     071

     27                                         ;

     28 175501                          A.BWRD: BRA     2$              ;TEST ENTRY

        175501     040     012

     29 175503                          1$:     LDA B   PRBH+A.6821     ;GET HIGH BYTE

        175503     326     206

     30 175505                                  LDA A   PRBL+A.6821     ;AND LOW BYTE

        175505     226     207

     31 175507                                  STA B   PRBH+A.6821     ;DO CONTROL

        175507     327     206

     32 175511                                  STA A   PRBL+A.6821     ;DO CONTROL

        175511     227     207
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     33 175513                                  SEC                     ;HAVE WORD

        175513     015

     34 175514                                  RTS

        175514     071

     35 175515                          2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG

        175515     226     203

     36 175517                                  BIT A   #,300

        175517     205     300

     37 175521                                  BNE     1$              ;BRANCH IF FLAG SET

        175521     046     360

     38 175523                                  CLC                     ;NO DATA

        175523     014

     39 175524                                  RTS

        175524     071

     40                                         ;
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A.6821 B-PORT TRANSFERS

      1                                         ;

      2 175525                          A.BHWT: BRA     2$              ;TEST ENTRY

        175525     040     007

      3 175527                          1$:     TST     PRBH+A.6821     ;CLEAR IRQ FLAGS

        175527     175     000     206

      4 175532                                  STA B   PRBH+A.6821     ;STORE BYTE

        175532     327     206

      5 175534                                  SEC                     ;BYTE SENT

        175534     015

      6 175535                                  RTS

        175535     071

      7 175536                          2$:     LDA A   CRBH+A.6821     ;CHECK FOR IRQ FLAG

        175536     226     202

      8 175540                                  BIT A   #,300

        175540     205     300

      9 175542                                  BNE     1$              ;BRANCH IF FLAG SET

        175542     046     363

     10 175544                                  CLC                     ;DATA NOT SENT

        175544     014

     11 175545                                  RTS

        175545     071

     12                                         ;

     13 175546                          A.BLWT: BRA     2$              ;TEST ENTRY

        175546     040     007

     14 175550                          1$:     TST     PRBL+A.6821     ;CLEAR IRQ FLAGS

        175550     175     000     207

     15 175553                                  STA B   PRBL+A.6821     ;STORE BYTE

        175553     327     207

     16 175555                                  SEC                     ;BYTE SENT

        175555     015

     17 175556                                  RTS

        175556     071

     18 175557                          2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG

        175557     226     203

     19 175561                                  BIT A   #,300
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     20 175563                                  BNE     1$              ;BRANCH IF FLAG SET

        175563     046     363

     21 175565                                  CLC                     ;DATA NOT SENT

        175565     014

     22 175566                                  RTS

        175566     071

     23                                         ;

     24 175567                          A.BWWT: BRA     2$              ;TEST ENTRY

        175567     040     014

     25 175571                          1$:     TST     PRBH+A.6821     ;CLEAR IRQ FLAGS

        175571     175     000     206

     26 175574                                  TST     PRBL+A.6821     ;CLEAR IRQ FLAGS

        175574     175     000     207

     27 175577                                  STA B   PRBH+A.6821     ;SEND HIGH BYTE

        175577     327     206

     28 175601                                  STA A   PRBL+A.6821     ;SEND LOW BYTE

        175601     227     207

     29 175603                                  SEC                     ;WORD SENT

        175603     015

     30 175604                                  RTS

        175604     071
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     31 175605                          2$:     PSH A                   ;SAVE A

        175605     066

     32 175606                                  LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG

        175606     226     203

     33 175610                                  BIT A   #,300

        175610     205     300

     34 175612                                  PUL A                   ;RESTORE A

        175612     062

     35 175613                                  BNE     1$              ;BRANCH IF FLAG SET

        175613     046     354

     36 175615                                  CLC                     ;DATA NOT SENT

        175615     014

     37 175616                                  RTS

        175616     071

     38                                         ;
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A.6821 INTERRUPT SERVICE DISPATCH ROUTINES

      1                                         .SBTTL  A.6821 INTERRUPT SERVICE DISPATCH ROUTINES

      2                                         ;

      3 175617                          A.AH$I: LDX     A.APRT          ;GET SERVICE ADDRESS

        175617     336     015

      4 175621                                  BNE     A.IRQG          ;BRANCH IF DEFINED

        175621     046     040

      5 175623                                  LDX     #,CRAH+A.6821   ;INTERRUPT CONTROL ADDRESS

        175623     316     000     200

      6 175626                                  BRA     A.IRQD          ;TERMINATE INTERRUPTS

        175626     040     036

      7                                         ;

      8 175630                          A.AL$I: LDX     A.APRT+4        ;GET SERVICE ADDRESS

        175630     336     021

      9 175632                                  BNE     A.IRQG          ;BRANCH IF DEFINED

        175632     046     027

     10 175634                                  LDX     #,CRAL+A.6821   ;INTERRUPT CONTROL ADDRESS

        175634     316     000     201

     11 175637                                  BRA     A.IRQD          ;TERMINATE INTERRUPTS

        175637     040     025

     12                                         ;

     13 175641                          A.BH$I: LDX     A.BPRT          ;GET SERVICE ADDRESS

        175641     336     025

     14 175643                                  BNE     A.IRQG          ;BRANCH IF DEFINED

        175643     046     016

     15 175645                                  LDX     #,CRBH+A.6821   ;INTERRUPT CONTROL ADDRESS

        175645     316     000     202

     16 175650                                  BRA     A.IRQD          ;TERMINATE INTERRUPTS

        175650     040     014

     17                                         ;

     18 175652                          A.BL$I: LDX     A.BPRT+4        ;GET SERVICE ADDRESS

        175652     336     031

     19 175654                                  BNE     A.IRQG          ;BRANCH IF DEFINED

        175654     046     005

     20 175656                                  LDX     #,CRBL+A.6821   ;INTERRUPT CONTROL ADDRESS

        175656     316     000     203
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        175661     040     003

     22                                         ;

     23 175663                          A.IRQG: JSR     0,X             ;DO SERVICE ROUTINE

        175663     255     000

     24 175665                                  RTI

        175665     073

     25                                         ;

     26 175666                          A.IRQD: LDA A   0,X             ;GET CONTROL REGISTER

        175666     246     000

     27 175670                                  AND B   #,376           ;CLEAR CX1 INTERRUPT ENABLE

        175670     304     376

     28 175672                                  BIT B   #,40            ;CX2 INTERRUPT MODE ?

        175672     305     040

     29 175674                                  BNE     1$              ;BRANCH IF NOT

        175674     046     002

     30 175676                                  AND B   #,367           ;CLEAR CX2 INTERRUPT ENABLE

        175676     304     367

     31 175700                          1$:     STA B   0,X             ;SET NEW CONTROL

        175700     347     000

     32 175702                                  RTI

        175702     073
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A.6821 INTERRUPT SERVICE DISPATCH ROUTINES

     33                                         ;

     34                                         .IIF    NDF,$A.6821     .END
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A.8250 ASYNCHRONOUS INTERFACE SOFTWARE

      2                                         .SBTTL  A.8250 ASYNCHRONOUS INTERFACE SOFTWARE

      3                                         ;

      4                                         ;         THIS SOFTWARE PACKAGE SUPPORTS THE INS8250

      5                                         ;       ASYNCHRONOUS COMMUNICATIONS ELEMENT.

      6                                         ;       ENTRY POINTS ARE DEFINED HERE FOR EXTERNAL

      7                                         ;       ACCESS (VIA JSR ____):

      8                                         ;

      9                                         ;               A.MOSV --> SAVE 'X' AS 'MODEM' INTERRUPT

     10                                         ;                               SERVICE ROUTINE ADDRESS

     11                                         ;               A.XMSV --> SAVE 'X' AS 'XMTR' INTERRUPT

     12                                         ;                               SERVICE ROUTINE ADDRESS

     13                                         ;               A.RCSV --> SAVE 'X' AS 'RCVR' INTERRUPT

     14                                         ;                               SERVICE ROUTINE ADDRESS

     15                                         ;               A.LNSV --> SAVE 'X' AS 'LINE' INTERRUPT

     16                                         ;                               SERVICE ROUTINE ADDRESS

     17                                         ;

     18                                         ;               A.MOUP --> ENABLE 'MODEM' INTERRUPT

     19                                         ;               A.XMUP --> ENABLE 'XMTR' INTERRUPT

     20                                         ;               A.RCUP --> ENABLE 'RCVR' INTERRUPT

     21                                         ;               A.LNUP --> ENABLE 'LINE' INTERRUPT

     22                                         ;

     23                                         ;               A.MODN --> DISABLE 'MODEM' INTERRUPT

     24                                         ;               A.XMDN --> DISABLE 'XMTR' INTERRUPT

     25                                         ;               A.RCDN --> DISABLE 'RCVR' INTERRUPT

     26                                         ;               A.LNDN --> DISABLE 'LINE' INTERRUPT

     27                                         ;

     28                                         ;

     29                                         ;         STATUS REGISTER ACCESS TO/FROM <B>

     30                                         ;

     31                                         ;       A.MSRR --> READ MODEM STATUS REGISTER

     32                                         ;       A.MSRW --> WRITE MODEM STATUS REGISTER

     33                                         ;

     34                                         ;       A.MCRR --> READ MODEM CONTROL REGISTER

     35                                         ;       A.MCRW --> WRITE MODEM CONTROL REGISTER

     36                                         ;
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     38                                         ;       A.LSRW --> WRITE LINE STATUS REGISTER

     39                                         ;

     40                                         ;       A.LCRR --> READ LINE CONTROL REGISTER

     41                                         ;       A.LCRW --> WRITE LINE CONTROL REGISTER

     42                                         ;

     43                                         ;       A.DLLR --> READ DLL

     44                                         ;       A.DLLW --> WRITE DLL

     45                                         ;

     46                                         ;       A.DLMR --> READ DLM

     47                                         ;       A.DLMW --> WRITE DLM

     48                                         ;

     49                                         ;
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A.8250 ASYNCHRONOUS INTERFACE SOFTWARE

      1                                         ;

      2                                         ;         THE FOLLOWING ENTRY POINT IS VIA INTERRUPT

      3                                         ;       AND PROVIDES 8250 ACE SERVICES FOR 'MODEM', 'XMTR
',

      4                                         ;       'RCVR', AND 'LINE' INTERRUPTS.

      5                                         ;

      6                                         ;               A.82$I --> MPU INTERRUPT ENTRY POINT

      7                                         ;                               FOR 8250 ACE

      8                                         ;

      9                                         ;

     10                                         ;         NOTES ON INTERRUPT SERVICE ROUTINES

     11                                         ;

     12                                         ;       MODEM --> READS MODEM STATUS REGISTER (MSR) INTO 
<B> AND

     13                                         ;                 IF 'A.MO$V' IS NOT ZERO -

     14                                         ;               THEN - CALLS ROUTINE VIA JSR 0,X(=A.MO$V)

     15                                         ;               ELSE - NOTHING

     16                                         ;

     17                                         ;       XMTR --> IF 'A.XM$V' IS NOT ZERO -

     18                                         ;               THEN - CALLS ROUTINE VIA JSR 0,X(=A.XM$V)

     19                                         ;                       ON RETURN

     20                                         ;                       IF C=1 --> TRANSMITS CHARACTER IN
 <B>

     21                                         ;                       IF C=0 --> DISABLES 'XMTR' INTERR
UPT

     22                                         ;               ELSE - DISABLES 'XMTR' INTERRUPT

     23                                         ;

     24                                         ;       RCVR --> MOVE INPUT CHARACTER INTO <B>

     25                                         ;               IF 'A.RC$V' IS NOT ZERO -

     26                                         ;               THEN - CALLS ROUTINE VIA JSR 0,X(=A.RC$V)

     27                                         ;               ELSE - IGNORES INPUT CHARACTER

     28                                         ;

     29                                         ;       LINE --> READS LINE STATUS REGISTER (LSR) INTO <B
> AND

     30                                         ;                IF 'A.LN$V' IS NOT ZERO -

     31                                         ;               THEN - CALLS ROUTINE VIA JSR 0,X(=A.LN$V)

     32                                         ;               ELSE - NOTHING

     33                                         ;
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A.8250 ASYNCHRONOUS HARDWARE

      1                                         .SBTTL  A.8250 ASYNCHRONOUS HARDWARE

      2                                         ;

      3                                         ; THE ASYNCHRONOUS COMMUNICATION ELEMENT USED BY THE

      4                                         ;PORT IS THE NATIONAL SEMICONDUCTOR TYPE INS8250.

      5                                         ; THE FOLLOWING IS A SUMMARY OF THE REGISTERS AND

      6                                         ;SOME DEFINITIONS.

      7                                         ;

      8                                         ;       DLAB (DATA LATCH ACCES BIT) = 0

      9                                         ;

     10                                         ; REGISTER 0

     11         000000                          RBR     =0      ;RECEIVER BUFFER REGISTER (READ ONLY)

     12         000000                          THR     =0      ;TRANSMITTER HOLDING REGISTER (WRITE ONLY
)

     13                                         ;

     14                                         ; REGISTER 1

     15         000001                          IER     =1      ;INTERRUPT ENABLE REGISTER (READ/WRITE)

     16                                         ;

     17                                         ; REGISTER 2

     18         000002                          IIR     =2      ;INTERRUPT IDENTIFICATION REGISTER

     19                                         ;

     20                                         ; REGISTER 3

     21         000003                          LCR     =3      ;LINE CONTROL REGISTER (READ/WRITE)

     22                                         ;

     23                                         ; REGISTER 4

     24         000004                          MCR     =4      ;MODEM CONTROL REGISTER (READ/WRITE)

     25                                         ;

     26                                         ; REGISTER 5

     27         000005                          LSR     =5      ;LINE CONTROL STATUS REGISTER (READ/WRITE
)

     28                                         ;

     29                                         ; REGISTER 6

     30         000006                          MSR     =6      ;MODEM STATUS REGISTER

     31                                         ;

     32                                         ;

     33                                         ;       DLAB (DATA LATCH ACCESS BIT) = 1

     34                                         ;
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     36         000000                          DLL     =0      ;DIVISOR LATCH LOW BYTE (READ/WRITE)

     37                                         ;

     38                                         ; REGISTER 1

     39         000001                          DLM     =1      ;DIVISOR LATCH HIGH BYTE (READ/WRITE)

     40                                         ;
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A.8250 DETAILS

      1                                         .SBTTL  A.8250 DETAILS

      2                                         ;

      3                                         ; RECEIVER BUFFER REGISTER (RBR) - 8 BIT READ ONLY REGIST
ER

      4                                         ;               CONTAINING DATA RECEIVED

      5                                         ;

      6                                         ; TRANSMITTER HOLDING REGISTER (THR) - 8 BIT WRITE ONLY R
EGISTER

      7                                         ;               CONTAINING CHARACTER TO BE TRANSMITTED

      8                                         ;

      9                                         ; INTERRUPT ENABLE REGISTER (IER)

     10                                         ; BIT 0         ENABLE RECEIVED DATA AVAILABLE INTERRUPT

     11                                         ;     1         ENABLE TRANSMITTER HOLDING REGISTER EMPTY
 INTERRUPT

     12                                         ;     2         ENABLE RECEIVER LINE STATUS INTERRUPT

     13                                         ;     3         ENABLE MODEM STATUS INTERRUPT

     14                                         ;     4-7       0'S

     15                                         ;

     16                                         ; INTERRUPT IDENTIFICATION REGISTER (IIR)

     17                                         ; BIT 0         '0' IF INTERRUPT PENDING

     18                                         ; BIT 1 2

     19                                         ;     _ _

     20                                         ;     0 0       MODEM STATUS INTERRUPT (LOWEST PRIORITY)

     21                                         ;     1 0       TRANSMITTER HOLDING REGISTER EMPTY

     22                                         ;     0 1       RECEIVER DATA AVAILABLE

     23                                         ;     1 1       RECEIVER LINE STATUS (HIGHEST PRIORITY)

     24                                         ;

     25                                         ; LINE CONTROL REGISTER (LCR)

     26                                         ; BIT 0 1       WORD LENGTH SELECT BITS

     27                                         ;     _ _

     28                                         ;     0 0       5 BITS

     29                                         ;     1 0       6 BITS

     30                                         ;     0 1       7 BITS

     31                                         ;     1 0       8 BITS

     32                                         ;

     33                                         ; BIT 2         STOP BIT SELECT

     34                                         ;     _
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     35                                         ;     0         1 STOP BIT

     36                                         ;     1         1.5 STOP BITS (5 BITS) / 2 STOP BITS

     37                                         ;

     38                                         ; BIT 3 4 5     PARITY SELECT

     39                                         ;     _ _ _

     40                                         ;     0 X X     NO PARITY / NO STICK

     41                                         ;     1 0 0     ODD PARITY

     42                                         ;     1 1 0     EVEN PARITY

     43                                         ;     1 0 1     PARITY = STICK 1

     44                                         ;     1 1 1     PARITY = STICK 0

     45                                         ;

     46                                         ; BIT 6         BREAK CONTROL BIT

     47                                         ;     _

     48                                         ;     0         NORMAL OPERATION

     49                                         ;     1         SERIAL OUTPUT FORCED TO SPACING

     50                                         ;

     51                                         ; BIT 7         DIVISOR LATCH ACCESS BIT

     52                                         ;     _

     53                                         ;     0         ACCESS RECEIVER BUFFER / TRANSMITTER HOLD
ING REGISTERS

     54                                         ;     1         ACCESS DIVISOR LATCH REGISTERS

     55                                         ;
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A.8250 DETAILS

      1                                         ;

      2                                         ; MODEM CONTROL REGISTER (MCR)

      3                                         ; BIT 0         DATA TERMINAL READY CONTROL (DSR OUTPUT)

      4                                         ; BIT 1         REQUEST TO SEND CONTROL (CTS OUTPUT)

      5                                         ; BIT 2         OUT 1 CONTROL

      6                                         ; BIT 3         OUT 2 CONTROL

      7                                         ; BIT 4         LOOP CONTROL

      8                                         ;               ENABLES LOOP BACK MODE AND CONNECTS THE F
OLLOWING -

      9                                         ;               DTR >> DSR

     10                                         ;               RTS >> CTS

     11                                         ;               OUT1 >> RI

     12                                         ;               OUT2 >> RLSD

     13                                         ;               SO >> SI

     14                                         ; BIT 5-7       0'S

     15                                         ;

     16                                         ; LINE STATUS REGISTER (LSR)

     17                                         ; BIT 0         DATA READY

     18                                         ; BIT 1         OVERRUN ERROR

     19                                         ; BIT 2         PARITY ERROR

     20                                         ; BIT 3         FRAMING ERROR

     21                                         ; BIT 4         BREAK INTERRUPT

     22                                         ; BIT 5         TRANSMITTER HOLDING REGISTER EMPTY

     23                                         ; BIT 6         TRANSMITTER SHIFT REGISTER EMPTY

     24                                         ; BIT 7         0

     25                                         ;

     26                                         ; MODEM STATUS REGISTER (MSR)

     27                                         ; BIT 0         DELTA CLEAR TO SEND

     28                                         ; BIT 1         DELTA DATA SET READY

     29                                         ; BIT 2         TRAILING EDGE RING INDICATOR

     30                                         ; BIT 3         DELTA LINE SIGNAL DETECT

     31                                         ; BIT 4         CLEAR TO SEND (RTS INPUT)

     32                                         ; BIT 5         DATA SET READY (DTR INPUT)

     33                                         ; BIT 6         RING INDICATOR

     34                                         ; BIT 7         RECEIVED LINE SIGNAL DETECT (SIN INPUT)

     35                                         ;
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     36                                         ; DIVISOR LATCH (DLL/DLM)

     37                                         ; 16-BIT DIVISOR FOR BAUD RATE SELECTION

     38                                         ; BAUD  COUNT  TIME     @ 1.8432 MHZ

     39                                         ; ____  _____  ____

     40                                         ;  110   1047  9091

     41                                         ;  150    768  6667

     42                                         ;  300    384  3333

     43                                         ;  600    192  1667

     44                                         ; 1200     96   833

     45                                         ; 1800     64   556

     46                                         ; 2400     48   417

     47                                         ; 4800     24   208

     48                                         ; 9600     12   104

     49                                         ;
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A.8250 TYPICAL RS-232C WIRING CONNECTIONS

      1                                         .SBTTL  A.8250 TYPICAL RS-232C WIRING CONNECTIONS

      2                                         ;

      3                                         ;

      4                                         ;       1       GROUND

      5                                         ;       2       RX      (INPUT)

      6                                         ;       3       TX      (OUTPUT)

      7                                         ;       4       RTS     (INPUT)

      8                                         ;       5       CTS     (OUTPUT)

      9                                         ;       6       DSR     (OUTPUT)

     10                                         ;       7       GROUND

     11                                         ;       8       OUT1    (OUTPUT)

     12                                         ;       9       +12 VOLTS SOURCE

     13                                         ;       10      -12 VOLTS SOURCE

     14                                         ;       11

     15                                         ;       12

     16                                         ;       13

     17                                         ;       14

     18                                         ;       15

     19                                         ;       16

     20                                         ;       17

     21                                         ;       18      RLSD    (INPUT)

     22                                         ;       19      RI      (INPUT)

     23                                         ;       20      DTR     (INPUT)

     24                                         ;       21

     25                                         ;       22      OUT2    (OUTPUT)

     26                                         ;       23

     27                                         ;       24

     28                                         ;       25

     29                                         ;

     30                                         ;       JUMPER RSLD(18) TO RX(2) FOR AUTO BAUD-RATE

     31                                         ;

Page 81



serial.lst

SERIAL 'PORT'  MACRO V05.06  Thursday 18-Oct-07 19:15  Page 32

A.8250 VARIABLES AND POINTERS

      1                                         .SBTTL  A.8250 VARIABLES AND POINTERS

      2                                         ;

      3                                         ;       PORT STATUS AND BUFFERS

      4                                         ;

      5                                         .IF     NDF,$A.8250

      6                                         A.8250  =       220     ;SERIAL PORT DEFAULT ADDRESS

      7                                         VARSAV  =       0       ;DEFAULT VARIABLES ADDRESS

      8                                         PGMSAV  =       100000  ;DEFAULT PROGRAM ADDRESS

      9                                         .=PGMSAV

     10                                         .ENDC

     11                                         ;

     12         175703                          PGMSAV=.

     13         000035                          .=VARSAV

     14                                         ;

     15 000035     000     000          A.MO$V: .BYTE   0,0     ;MODEM DISPATCH VECTOR

     16 000037     000     000          A.XM$V: .BYTE   0,0     ;XMTR DISPATCH VECTOR

     17 000041     000     000          A.RC$V: .BYTE   0,0     ;RCVR DISPATCH VECTOR

     18 000043     000     000          A.LN$V: .BYTE   0,0     ;LINE DISPATCH VECTOR

     19                                         ;

     20 000045     000                  A.LNST: .BYTE   0       ;LINE STATUS FLAG

     21                                         ;               = 0     NO PROCESS PENDING

     22                                         ;               =-1     REQUIRES BAUD RATE PROCESSING

     23 000046     000                  A.ERCT: .BYTE   0       ;LINE ERROR COUNTER

     24 000047     000                  A.LNBL: .BYTE   0       ;'LINE' SERVICE ENABLES

     25 000050     000                  A.MNBL: .BYTE   0       ;'MODEM' SERVICE ENABLES

     26                                         ;

     27 000051     000     000          A.PBCT: .BYTE   0,0     ;PREVIOUS BAUD COUNT

     28 000053     000     000          A.CBCT: .BYTE   0,0     ;CURRENT BAUD COUNT

     29 000055     000     000          A.BDIF: .BYTE   0,0     ;COMPUTED DIFFERENCE

     30 000057     000     000          A.LWCT: .BYTE   0,0     ;LOWEST DIFFERENCE FOUND

     31 000061     000     000          A.BDVS: .BYTE   0,0     ;BAUD RATE DIVISOR

     32                                         ;

     33         000063                          VARSAV=.

     34         175703                          .=PGMSAV

     35                                         ;
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      1                                         .SBTTL  A.8250 INTERRUPT CONTROL ROUTINES

      2                                         ;

      3 175703                          A.MOSV: STX     A.MO$V          ;SAVE 'MODEM' VECTOR ADDRESS

        175703     337     035

      4 175705                                  RTS

        175705     071

      5                                         ;

      6 175706                          A.MOUP: LDA A   IER+A.8250      ;ENABLE MODEM INTERRUPT

        175706     226     221

      7 175710                                  ORA A   #,10

        175710     212     010

      8 175712                                  STA A   IER+A.8250

        175712     227     221

      9 175714                                  RTS

        175714     071

     10                                         ;

     11 175715                          A.MODN: LDA A   IER+A.8250      ;DISABLE INTERRUPT

        175715     226     221

     12 175717                                  AND A   #,7

        175717     204     007

     13 175721                                  STA A   IER+A.8250

        175721     227     221

     14 175723                                  RTS

        175723     071

     15                                         ;

     16 175724                          A.XMSV: STX     A.XM$V          ;SAVE 'XMTR' VECTOR ADDRESS

        175724     337     037

     17 175726                                  RTS

        175726     071

     18                                         ;

     19 175727                          A.XMUP: LDA A   IER+A.8250      ;ENABLE XMTR INTERRUPT

        175727     226     221

     20 175731                                  ORA A   #,2

        175731     212     002

     21 175733                                  STA A   IER+A.8250
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     22 175735                                  RTS

        175735     071

     23                                         ;

     24 175736                          A.XMDN: LDA A   IER+A.8250      ;DISABLE INTERRUPT

        175736     226     221

     25 175740                                  AND A   #,15

        175740     204     015

     26 175742                                  STA A   IER+A.8250

        175742     227     221

     27 175744                                  RTS

        175744     071

     28                                         ;
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A.8250 INTERRUPT CONTROL ROUTINES

      1                                         ;

      2 175745                          A.RCSV: STX     A.RC$V          ;SAVE 'RCVR' VECTOR ADDRESS

        175745     337     041

      3 175747                                  RTS

        175747     071

      4                                         ;

      5 175750                          A.RCUP: LDA A   IER+A.8250      ;ENABLE RCVR INTERRUPT

        175750     226     221

      6 175752                                  ORA A   #,1

        175752     212     001

      7 175754                                  STA A   IER+A.8250

        175754     227     221

      8 175756                                  RTS

        175756     071

      9                                         ;

     10 175757                          A.RCDN: LDA A   IER+A.8250      ;DISABLE INTERRUPT

        175757     226     221

     11 175761                                  AND A   #,16

        175761     204     016

     12 175763                                  STA A   IER+A.8250

        175763     227     221

     13 175765                                  RTS

        175765     071

     14                                         ;

     15 175766                          A.LNSV: STX     A.LN$V          ;SAVE 'LINE' INTERRUPT SERVICE

        175766     337     043

     16 175770                                  RTS

        175770     071

     17                                         ;

     18 175771                          A.LNUP: LDA A   IER+A.8250      ;AND ENABLE LINE INTERRUPT

        175771     226     221

     19 175773                                  ORA A   #,4

        175773     212     004

     20 175775                                  STA A   IER+A.8250

        175775     227     221
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A.8250 STATUS REGISTER ACCESS

      1                                         .SBTTL  A.8250 STATUS REGISTER ACCESS

      2                                         ;

      3                                         ;         ACCESS TO THE 8250 STATUS REGISTERS

      4                                         ;

      5                                         ;       MCR IS THE OUTPUT REGISTER

      6                                         ;               DATA FROM <B>

      7                                         ;

      8                                         ;       MSR IS THE INPUT REGISTER

      9                                         ;               DATA PLACED IN <B>

     10                                         ;

     11                                         ;

     12 176007                          A.MSRR: LDA B   MSR+A.8250      ;GET MODEM STATUS

        176007     326     226

     13 176011                                  RTS

        176011     071

     14                                         ;

     15 176012                          A.MSRW: STA B   MSR+A.8250      ;WRITE TO STATUS

        176012     327     226

     16 176014                                  RTS

        176014     071

     17                                         ;

     18 176015                          A.MCRR: LDA B   MCR+A.8250      ;READ CONTROL

        176015     326     224

     19 176017                                  RTS

        176017     071

     20                                         ;

     21 176020                          A.MCRW: STA B   MCR+A.8250      ;STORE CONTROL

        176020     327     224

     22 176022                                  RTS

        176022     071

     23                                         ;

     24 176023                          A.LSRR: LDA B   LSR+A.8250      ;READ STATUS

        176023     326     225

     25 176025                                  RTS

        176025     071
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     39 176044                                  STA A   LCR+A.8250

        176044     227     223

     40 176046                                  LDA B   DLL+A.8250      ;READ DLL

        176046     326     220

     41 176050                                  PUL A                   ;RESTORE LCR

        176050     062

     42 176051                                  STA A   LCR+A.8250

        176051     227     223

     43 176053                                  RTS

        176053     071

     44                                         ;

     45 176054                          A.DLLW: LDA A   LCR+A.8250      ;SET CONTROL TO ACCESS DLL

        176054     226     223

     46 176056                                  PSH A                   ;SAVE

        176056     066

     47 176057                                  ORA A   #,200

        176057     212     200

     48 176061                                  STA A   LCR+A.8250

        176061     227     223

     49 176063                                  STA B   DLL+A.8250      ;WRITE DLL

        176063     327     220

     50 176065                                  PUL A                   ;RESTORE LCR

        176065     062

     51 176066                                  STA A   LCR+A.8250

        176066     227     223

     52 176070                                  RTS

        176070     071

     53                                         ;

     54 176071                          A.DLMR: LDA A   LCR+A.8250      ;SET CONTROL TO ACCESS DLM

        176071     226     223

     55 176073                                  PSH A                   ;SAVE

        176073     066

     56 176074                                  ORA A   #,200

        176074     212     200

     57 176076                                  STA A   LCR+A.8250
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A.8250 STATUS REGISTER ACCESS

     69 176120                                  STA A   LCR+A.8250

        176120     227     223

     70 176122                                  RTS

        176122     071

     71                                         ;
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A.8250 INTERRUPT HANDLER

      1                                         .SBTTL  A.8250 INTERRUPT HANDLER

      2                                         ;

      3 176123                          A.82$I: LDA A   IIR+A.8250      ;GET INTERRUPT ID

        176123     226     222

      4 176125                                  BIT A   #,1             ;INTERRUPT PENDING ?

        176125     205     001

      5 176127                                  BNE     1$              ;IF NOT - LEAVE

        176127     046     013

      6 176131                                  TAB                     ;COMPUTE JUMP TABLE ENTRY ADDRESS

        176131     026

      7 176132                                  ASR B

        176132     127

      8 176133                                  ABA

        176133     033

      9 176134                                  CLR B

        176134     137

     10 176135                                  ADD A   #,2$&377

        176135     213     145

     11 176137                                  ADC B   #,2$&177400/400

        176137     311     374

     12 176141                                  PSH A

        176141     066

     13 176142                                  PSH B

        176142     067

     14 176143                                  RTS                     ;GO TO JUMP TABLE

        176143     071

     15 176144                          1$:     RTI                     ;RETURN FROM INTERRUPT

        176144     073

     16                                         ;

     17 176145                          2$:     JMP     A.MODE          ;MODEM STATUS INTERRUPT

        176145     176     374     252

     18 176150                                  JMP     A.XMTR          ;TRANSMITTER INTERRUPT

        176150     176     374     161

     19 176153                                  JMP     A.RCVR          ;RECEIVER INTERRUPT

        176153     176     374     212

Page 92





serial.lst

SERIAL 'PORT'  MACRO V05.06  Thursday 18-Oct-07 19:15  Page 37

A.8250 XMTR & RCVR INTERRUPT DISPATCHERS

      1                                         .SBTTL  A.8250 XMTR & RCVR INTERRUPT DISPATCHERS

      2                                         ;

      3 176161                          A.XMTR: LDA B   LSR+A.8250      ;NEED A CHARACTER ?

        176161     326     225

      4 176163                                  BIT B   #,40

        176163     305     040

      5 176165                                  BEQ     2$              ;BRANCH IF NOT

        176165     047     020

      6 176167                                  LDX     A.XM$V          ;XMTR VECTOR

        176167     336     037

      7 176171                                  BEQ     1$              ;BETTER HAVE AN ADDRESS !

        176171     047     011

      8 176173                                  JSR     0,X             ;GO TO ROUTINE

        176173     255     000

      9 176175                                  BCC     1$              ;IF NO CHARACTERS (C=0) THEN TERM
INATE

        176175     044     005

     10 176177                                  STA B   THR+A.8250      ;ELSE SEND NEW CHARACTER

        176177     327     220

     11 176201                                  JMP     A.82$I          ;GO CHECK FOR OTHER INTERRUPTS

        176201     176     374     123

     12 176204                          1$:     JSR     A.XMDN          ;KILL TRANSMITTER

        176204     275     373     336

     13 176207                          2$:     JMP     A.82$I          ;AND CHECK FOR OTHER INTERRUPTS

        176207     176     374     123

     14                                         ;

     15 176212                          A.RCVR: LDA B   LSR+A.8250      ;HAVE A CHARACTER ?

        176212     326     225

     16 176214                                  BIT B   #,1

        176214     305     001

     17 176216                                  BEQ     1$              ;BRANCH IF NOT

        176216     047     010

     18 176220                                  LDA B   RBR+A.8250      ;PLACE CHARACTER IN <B>

        176220     326     220

     19 176222                                  LDX     A.RC$V          ;RCVR VECTOR

        176222     336     041
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A.8250 LINE AND MODEM INTERRUPT DISPATCHERS

      1                                         .SBTTL  A.8250 LINE AND MODEM INTERRUPT DISPATCHERS

      2                                         ;

      3 176233                          A.LINE: LDA B   LSR+A.8250      ;GET STATUS, CLEAR FLAGS

        176233     326     225

      4 176235                                  BIT B   #,36            ;SOMETHING TO CHECK ?

        176235     305     036

      5 176237                                  BEQ     1$              ;BRANCH IF NOT

        176237     047     006

      6 176241                                  LDX     A.LN$V          ;EXTERNAL VECTOR ?

        176241     336     043

      7 176243                                  BEQ     1$              ;BR IF NOT

        176243     047     002

      8 176245                                  JSR     0,X             ;GO TO ROUTINE

        176245     255     000

      9 176247                          1$:     JMP     A.82$I          ;CHECK FOR OTHER INTERRUPTS

        176247     176     374     123

     10                                         ;

     11 176252                          A.MODE: LDA B   MSR+A.8250      ;GET MODEM STATUS, CLEAR FLAGS

        176252     326     226

     12 176254                                  BIT B   #,17            ;SOMETHING TO CHECK ?

        176254     305     017

     13 176256                                  BEQ     1$              ;BRANCH IF NOT

        176256     047     006

     14 176260                                  LDX     A.MO$V          ;EXTERNAL VECTOR ?

        176260     336     035

     15 176262                                  BEQ     1$              ;BR IF NOT

        176262     047     002

     16 176264                                  JSR     0,X             ;GO TO ROUTINE

        176264     255     000

     17 176266                          1$:     JMP     A.82$I          ;CHECK FOR OTHER INTERRUPTS

        176266     176     374     123

     18                                         ;
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A.8250 STANDARD LINE / MODEM SETTUP

      1                                         .SBTTL  A.8250 STANDARD LINE / MODEM SETTUP

      2                                         ;

      3                                         ;         USING ROUTINES A.82$L AND A.82$M

      4                                         ;       THE ASYNCHRONOUS INTERFACE IS PROGRAMMED

      5                                         ;       INITIALLY FOR -

      6                                         ;               1 START BIT

      7                                         ;               7 DATA BITS

      8                                         ;               1 ODD PARITY BIT

      9                                         ;               2 STOP BITS

     10                                         ;

     11                                         ;       ON A 'BREAK' INTERRUPT THE I/O

     12                                         ;       IS RESET TO THE ABOVE PARAMETERS

     13                                         ;       AND THE BAUD RATE IS DETERMINED DURING THE

     14                                         ;       NEXT CHARACTER

     15                                         ;

     16                                         ;       ON A 'PARITY' INTERRUPT THE I/O

     17                                         ;       IS SEQUENCED TO THE NEXT POSSIBLE PARITY

     18                                         ;       CONFIGURATION - THESE ARE:

     19                                         ;               ODD PARITY

     20                                         ;               EVEN PARITY

     21                                         ;               STICK '1' PARITY

     22                                         ;               STICK '0' PARITY

     23                                         ;

     24                                         ;       ON A 'FRAMING' INTERRUPT THE I/O

     25                                         ;       IS SEQUENCED TO THE NEXT STOP BIT

     26                                         ;       CONFIGURATION - 1 OR 2 STOPS

     27                                         ;

     28                                         ;       IF MORE THAN 20. ERRORS OCCUR THEN A

     29                                         ;       'BREAK' INTERRUPT SEQUENCE IS PERFORMED

     30                                         ;       TO INITIALIZE THE HARDWARE

     31                                         ;

     32                                         ;

     33                                         ;

     34                                         ;         WITH AN EXTERNAL DEVICE ATTACHED TO THE PORT -

     35                                         ;       SELECT ONE OF THE FOLLOWING BAUD RATES -
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A.8250 BAUD RATE TABLE

      1                                         .SBTTL  A.8250 BAUD RATE TABLE

      2                                         ;

      3 176271                          A.BTBL: FDB     8.,12.          ;9600 BAUD

        176271     000     010

        176273     000     014

      4 176275                                  FDB     15.,24.         ;4800 BAUD

        176275     000     017

        176277     000     030

      5 176301                                  FDB     25.,48.         ;2400 BAUD

        176301     000     031

        176303     000     060

      6 176305                                  FDB     35.,64.         ;1800 BAUD

        176305     000     043

        176307     000     100

      7 176311                                  FDB     66.,96.         ;1200 BAUD

        176311     000     102

        176313     000     140

      8 176315                                  FDB     132.,192.       ; 600 BAUD

        176315     000     204

        176317     000     300

      9 176321                                  FDB     232.,384.       ; 300 BAUD

        176321     000     350

        176323     001     200

     10 176325                                  FDB     402.,768.       ; 150 BAUD

        176325     001     222

        176327     003     000

     11 176331                                  FDB     32767.,1047.    ; 110 BAUD

        176331     177     377

        176333     004     027

     12                                         ;
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A.8250 LINE STATUS HANDLER

      1                                         .SBTTL  A.8250 LINE STATUS HANDLER

      2                                         ;

      3                                         ;         THIS IS THE STANDARD LINE STATUS ROUTINE

      4                                         ;       AND MAY BE INVOKED BY SETTING A.LN$V=A.82$L.

      5                                         ;         EACH LINE INTERRUPT FLAG IS COMPARED TO THOSE

      6                                         ;       ENABLED CHECKS DEFINED IN A.LNBL (BIT FOR BIT).

      7                                         ;         ENTER WITH LSR IN <B>, B IS DESTROYED

      8                                         ;

      9                                         ;

     10 176335                          A.82$L: AND B   A.LNBL          ;MASK WITH ENABLES

        176335     324     047

     11 176337                                  BIT B   #,20            ;A 'BREAK' ?

        176337     305     020

     12 176341                                  BEQ     A.PRTY          ;IF NOT - CHECK PARITY

        176341     047     015

     13 176343                          A.LBRK: LDA B   #,16            ;RESET HARDWARE

        176343     306     016

     14 176345                                  STA B   LCR+A.8250

        176345     327     223

     15 176347                                  LDA B   #,-1            ;SET UP A.LNST

        176347     306     377

     16 176351                                  STA B   A.LNST          ;TO CHECK BAUD RATE

        176351     327     045

     17 176353                                  LDA B   #,21.           ;ERROR COUNT PRESET

        176353     306     025

     18 176355                                  STA B   A.ERCT          ;SAVE IN STATUS TABLE

        176355     327     046

     19 176357                                  RTS

        176357     071

     20                                         ;

     21 176360                          A.PRTY: BIT B   #,4             ;A 'PARITY' ?

        176360     305     004

     22 176362                                  BEQ     A.FRAM          ;IF NOT - CHECK FRAME

        176362     047     016

     23 176364                                  LDA A   LCR+A.8250      ;GET LINE CONTROL REGISTER
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     35 176410                                  EOR B   #,4             ;FLIP/FLOP STOP BIT SELECT

        176410     310     004

     36 176412                                  STA B   LCR+A.8250      ;SAVE AT I/O

        176412     327     223

     37 176414                          A.LERR: DEC     A.ERCT          ;ZERO YET ?

        176414     172     000     046

     38 176417                                  BLE     A.LBRK          ;IF SO - RESET HARDWARE

        176417     057     322

     39 176421                          A.OVRN:

     40 176421                          A.LEND: RTS

        176421     071

     41                                         ;
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A.8250 MODEM STATUS HANDLER

      1                                         .SBTTL  A.8250 MODEM STATUS HANDLER

      2                                         ;

      3                                         ;         THIS IS THE STANDARD A.8250 MODEM STATUS

      4                                         ;       HANDLER. IT MAY BE ACCESSED BY SETTING A.MO$V=A.8
2$M.

      5                                         ;         ONLY THE RLSD BIT IS USED BY THIS ROUTINE

      6                                         ;       FOR BAUD-RATE DETERMINATION. AND IS ENABLED

      7                                         ;       BY SETTING THE CORRESPONDING BIT IN A.MNBL.

      8                                         ;         ENTER WITH MSR IN <B>, B IS DESTROYED

      9                                         ;

     10                                         ;

     11 176422                          A.MEND: RTS

        176422     071

     12 176423                          A.82$M: TBA                     ;COPY B TO A

        176423     027

     13 176424                                  AND B   A.MNBL          ;MASK WITH ENABLES

        176424     324     050

     14 176426                                  BIT B   #,10            ;BAUD RATE ENABLED ?

        176426     305     010

     15 176430                                  BEQ     A.MEND          ;EXIT IF NOT

        176430     047     370

     16 176432                                  BIT A   #,200           ;FIRST BIT OF CHARACTER ?

        176432     205     200

     17 176434                                  BEQ     A.MEND          ;IF NOT - LEAVE

        176434     047     364

     18 176436                                  LDA B   A.LNST          ;A BAUD RATE CHECK ?

        176436     326     045

     19 176440                                  BEQ     A.MEND          ;IF NOT - LEAVE

        176440     047     360

     20 176442                                  CLR     A.LNST          ;CLEAR STATUS

        176442     177     000     045

     21 176445                                  LDX     #,-6000.        ;INITIALIZE COUNTER TO

        176445     316     350     220

     22 176450                                  STX     A.CBCT          ;ABOUT 12 BIT TIMES @ 110 BAUD

        176450     337     053

     23 176452                                  LDX     #,32767.        ;PRESET LOW COUNT
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     35 176503                                  STX     A.PBCT          ;SAVE IN PREVIOUS COUNT

        176503     337     051

     36                                         ;

     37 176505                          4$:     LDA A   MSR+A.8250      ;GET STATUS

        176505     226     226

     38 176507                                  BIT A   #,10            ;CHECK FOR TRANSITION

        176507     205     010

     39 176511                                  BEQ     6$              ;IF NONE - SKIP

        176511     047     046

     40 176513                                  LDA A   A.CBCT+1        ;GET CURRENT COUNT

        176513     226     054

     41 176515                                  LDA B   A.CBCT

        176515     326     053

     42 176517                                  SUB A   A.PBCT+1        ;COMPUTE DIFFERENCE

        176517     220     052

     43 176521                                  SBC B   A.PBCT          ;WITH PREVIOUS COUNT

        176521     322     051

     44 176523                                  STA A   A.BDIF+1        ;SAVE DIFFERENCE

        176523     227     056

     45 176525                                  STA B   A.BDIF

        176525     327     055

     46 176527                                  SUB A   A.LWCT+1        ;DIFFERENCE LESS THAN

        176527     220     060

     47 176531                                  SBC B   A.LWCT          ;CURRENT LOW COUNT ?

        176531     322     057

     48 176533                                  BPL     5$              ;IF NOT - SKIP

        176533     052     004

     49 176535                                  LDX     A.BDIF          ;ELSE SAVE AS NEW LOW COUNT

        176535     336     055

     50 176537                                  STX     A.LWCT

        176537     337     057

     51 176541                          5$:     LDA A   A.CBCT+1        ;UPDATE AND SAVE COUNT

        176541     226     054

     52 176543                                  LDA B   A.CBCT

        176543     326     053
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     65                                         ;

     66 176573                                  LDX     #,32767.        ;CHECK A.LWCT

        176573     316     177     377

     67 176576                                  CPX     A.LWCT          ;THE SAME ?

        176576     234     057

     68 176600                                  BEQ     2$              ;IF SO - NO TRANSITION FOUND

        176600     047     275

     69                                         ;

     70 176602                                  LDX     #,A.BTBL        ;GET POINTER TO TABLE

        176602     316     374     271

     71 176605                          7$:     LDA A   A.LWCT+1        ;GET A.LWCT

        176605     226     060

     72 176607                                  LDA B   A.LWCT

        176607     326     057

     73 176611                                  SUB A   1,X             ;CHECK IF LESS THAN TABLE ELEMENT

        176611     240     001

     74 176613                                  SBC B   0,X

        176613     342     000

     75 176615                                  BMI     8$              ;IF SO - SKIP

        176615     053     006

     76 176617                                  INX                     ;ELSE SCAN TABLE

        176617     010

     77 176620                                  INX

        176620     010

     78 176621                                  INX

        176621     010

     79 176622                                  INX

        176622     010

     80 176623                                  BRA     7$

        176623     040     360

     81                                         ;

     82 176625                          8$:     LDX     2,X             ;GET BAUD RATE DIVISOR

        176625     356     002

     83 176627                                  STX     A.BDVS          ;SAVE DIVISOR

        176627     337     061
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A.8250 INITIALIZATION ROUTINE

      1                                         .SBTTL  A.8250 INITIALIZATION ROUTINE

      2                                         ;

      3 176654                          A.82$B: LDA B   #,36            ;SET UP A.LNBL

        176654     306     036

      4 176656                                  STA B   A.LNBL

        176656     327     047

      5 176660                                  LDA B   #,17            ;SET UP A.MNBL

        176660     306     017

      6 176662                                  STA B   A.MNBL

        176662     327     050

      7 176664                                  LDA B   #,-1            ;SET UP A.LNST

        176664     306     377

      8 176666                                  STA B   A.LNST          ;TO CHECK BAUD RATE

        176666     327     045

      9 176670                                  LDA B   #,11            ;ERROR COUNT PRESET

        176670     306     011

     10 176672                                  STA B   A.ERCT          ;IN STATUS TABLE

        176672     327     046

     11 176674                                  LDA B   #,216           ;LINE CONTROL

        176674     306     216

     12 176676                                  STA B   LCR+A.8250

        176676     327     223

     13 176700                                  LDA B   #,12.&377       ;SET UP FOR 9600 BAUD

        176700     306     014

     14 176702                                  STA B   DLL+A.8250

        176702     327     220

     15 176704                                  LDA B   #,12.&177400/400

        176704     306     000

     16 176706                                  STA B   DLM+A.8250

        176706     327     221

     17 176710                                  LDA B   #,16

        176710     306     016

     18 176712                                  STA B   LCR+A.8250

        176712     327     223

     19 176714                                  RTS
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THE END

      2                                         .SBTTL  THE END

      3                                         ;

      4         000001                          .END
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A.AHDF  175135          A.BL$I  175652          A.MNBL  000050          DDRAL = 000005          MCR   = 0
00004

A.AHDN  175165          A.BPRT  000025          A.MODE  176252          DDRBH = 000006          MSFLAG  0
00005

A.AHDR  175103          A.BTBL  176271          A.MODN  175715          DDRBL = 000007          MSR   = 0
00006

A.AHRD  175273          A.BWRD  175501          A.MOSV  175703          DLL   = 000000          NMINT   1
77774

A.AHUP  175153          A.BWWT  175567          A.MOUP  175706          DLM   = 000001          NMIRQ   1
74000

A.AHWT  175347          A.CBCT  000053          A.MO$V  000035          IER   = 000001          NMIRQV  0
00000

A.AH$I  175617          A.DLLR  176037          A.MSRR  176007          IIR   = 000002          PGMSAV= 1
75703

A.ALDF  175144          A.DLLW  176054          A.MSRW  176012          IRQN    177770          PINITS  1
74104

A.ALDN  175172          A.DLMR  176071          A.OVRN  176421          IRQ0    177750          PRAH  = 0
00004

A.ALDR  175120          A.DLMW  176106          A.PBCT  000051          IRQ1    177752          PRAL  = 0
00005

A.ALRD  175311          A.ERCT  000046          A.PRTY  176360          IRQ2    177754          PRBH  = 0
00006

A.ALUP  175160          A.FRAM  176402          A.RCDN  175757          IRQ3    177756          PRBL  = 0
00007

A.ALWT  175370          A.IRQD  175666          A.RCSV  175745          IRQ4    177760          RBR   = 0
00000

A.AL$I  175630          A.IRQG  175663          A.RCUP  175750          IRQ5    177762          RESINT  1
77776

A.APRT  000015          A.LBRK  176343          A.RCVR  176212          IRQ6    177764          RESTRT  1
74016

A.AWRD  175327          A.LCRR  176031          A.RC$V  000041          IRQ7    177766          SPRIUS  1
74006

A.AWWT  175411          A.LCRW  176034          A.XMDN  175736          LCR   = 000003          STACK = 0
00177

A.BDIF  000055          A.LEND  176421          A.XMSV  175724          LOADER  174714          SWINT   1
77772

A.BDVS  000061          A.LERR  176414          A.XMTR  176161          LOAD$I  174706          SWIRQ   1
74007

A.BHDF  175231          A.LINE  176233          A.XMUP  175727          LOAD$V  000006          SWIRQV  0
00002

A.BHDN  175261          A.LNBL  000047          A.XM$V  000037          LSR   = 000005          S.FNCT  0
00004

A.BHDR  175177          A.LNDN  176000          A.6821= 000200          L.ADDR  000012          S.INAH  1
74545

A.BHRD  175441          A.LNST  000045          A.82$B  176654          L.BYTC  000010          S.INAL  1
74403
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A.BHWT  175525          A.LNUP  175771          A.82$L  176335          L.GBYT  174732          S.RCVR  1
74355

A.BH$I  175641          A.LN$V  000043          A.82$M  176423          L.LDR0  174744          S.XMTR  1
74341

A.BLDF  175240          A.LSRR  176023          A.8250= 000220          L.LDR1  174751          THR   = 0
00000

A.BLDN  175266          A.LSRW  176026          CRAH  = 000000          L.LDR2  174756          VARSAV= 0
00063

A.BLDR  175214          A.LWCT  000057          CRAL  = 000001          L.LDR3  175015          $A.682= 0
00001

A.BLRD  175461          A.MCRR  176015          CRBH  = 000002          L.LDR4  175050          $A.825= 0
00001

A.BLUP  175254          A.MCRW  176020          CRBL  = 000003          L.LDR5  175060          $LOADE= 0
00001

A.BLWT  175546          A.MEND  176422          DDRAH = 000004          L.LDR6  175077          ...A  = 0
00100

. ABS.  177776    000   (RW,I,GBL,ABS,OVR)

        000000    001   (RW,I,LCL,REL,CON)

Errors detected:  0

*** Assembler statistics

Work  file  reads: 0

Work  file writes: 0

Size of work file: 14766 Words  ( 58 Pages)

Size of core pool: 18176 Words  ( 71 Pages)

Operating  system: RT-11

Elapsed time: 00:00:02.23

SERIAL,SERIAL=M6800,SERIAL,LOADER,6821A,8250A,END
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parlel.com

R MACRO
PARLEL,PARLEL=M6800,PARLEL,LOADER,6821A,6821B,END
�
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m6800.mac

.IIF    NDF,.M68        .NLIST  ;CROSS-ASSEMBLER NOT LISTED
        ;DURING CHECKOUT DEFINE .M68 TO ENABLE LISTING
.IIF    DF,.M68         .LIST   SRC,SEQ,COM,MD,MC
        ;
        ;
        .TITLE  M6800 CROSS-ASSEMBLER
        ;
.IIF    DF,.M68 .SBTTL  CROSS-ASSEMBLER INTRODUCTION
        ;
.ENABLE ABS
        ;
        ;**************************************************************
        ;*                                                            *
        ;*      MACRO PACKAGE FOR THE MOTOROLA 6800 MICROPROCESSOR    *
        ;*              TO RUN UNDER MACRO 11.                        *
        ;*                                                            *
        ;*      BY ALAN R. BALDWIN                                    *
        ;*                                                            *
        ;*              V03 - OCTOBER 1980                            *
        ;*                                                            *
        ;**************************************************************
        ;
        ;
        ;THE FOLLOWING DIFFERENCES EXIST BETWEEN THIS CROSS-ASSEMBLER
        ;AND MOTOROLA'S M6800 ASSEMBLER
        ;       LABELS MUST TERMINATE WITH A :
        ;       COMMENTS START WITH A ;
        ;       IMMEDIATE MODE IS DENOTED BY A SEPERATE ARGUMENT - #
        ;
        ;
        ;DEFINITION OF ASSEMBLER DIRECTIVES WITH DIFFERENCES
        ;       END - USE       .END    END OF PROGRAM
        ;       EQU - USE  =            EQUATE SYMBOL
        ;       FCB                     FORM SINGLE-BYTE CONSTANT
        ;                               NO MORE THAN 10 ARGUMENTS
        ;       FCC   <ASCII CHRS>      FORM CONSTANT CHARACTERS
        ;       FDB                     FORM DOUBLE-BYTE CONSTANT
        ;                               NO MORE THAN 10 ARGUMENTS
        ;       MON - NOT IMPLEMENTED   RETURN TO MONITOR CONSOLE
        ;       NAM - USE       .SBTTL  PROGRAM NAME
        ;       OPT - NOT IMPLEMENTED   OPTION
        ;       ORG                     ORIGIN
        ;       PAGE - USE      .PAGE   ADVANCE LISTING TO TOP OF PAGE
        ;       RMB                     RESERVE MEMORY BYTES
        ;       SPC - NOT IMPLEMENTED   SPACE N LINES
        ;
        ;
        ;PROCESSOR CONDITION CODE REVIEW
        ;       0 - CARRY BIT (C)
        ;       1 - OVERFLOW BIT (V)
        ;       2 - ZERO BIT (Z)
        ;       3 - NEGATIVE BIT (N)
        ;       4 - INTERRUPT MASK BIT (I)
        ;       5 - HALF CARRY BIT (H)
        ;       6 - ALWAYS 1
        ;       7 - ALWAYS 1
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  SINGLE BYTE 'INHERENT' INSTRUCTIONS
        ;
.MACRO  AINST   H,I
 .MACRO H
 .NLIST SRC
 .BYTE  I
 .LIST  SRC
 .ENDM
.ENDM   AINST
        ;
        ;
    ;MNEMONIC  OPCODE   ;OPERATION
AINST   NOP,    1       ;DO NOTHING
AINST   TAP,    6       ;A TO CC'S
AINST   TPA,    7       ;CC'S TO A
AINST   INX,    10      ;INCREMENT INDEX REGISTER
AINST   DEX,    11      ;DECREMENT INDEX REGISTER
AINST   CLV,    12      ;CLEAR V BIT
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AINST   SEV,    13      ;SET C BIT
AINST   CLC,    14      ;CLEAR C BIT
AINST   SEC,    15      ;SET C BIT
AINST   CLI,    16      ;CLEAR I BIT
AINST   SEI,    17      ;SET I BIT
AINST   SBA,    20      ;ACCA=ACCA-ACCB
AINST   CBA,    21      ;COMPARE ACCA & ACCB
AINST   TAB,    26      ;ACCB=ACCA
AINST   TBA,    27      ;ACCA=ACCB
AINST   DAA,    31      ;DECIMAL ADJUST
AINST   ABA,    33      ;ACCA=ACCA+ACCB
AINST   TSX,    60      ;X=SP+1
AINST   INS,    61      ;SP=SP+1
AINST   PULA,   62      ;PULL A FROM STACK
AINST   PULB,   63      ;PULL B FROM STACK
AINST   DES,    64      ;SP=SP-1
AINST   TXS,    65      ;SP=X-1
AINST   PSHA,   66      ;PUSH A ONTO STACK
AINST   PSHB,   67      ;PUSH B ONTO STACK
AINST   RTS,    71      ;RETURN FROM SUBROUTINE
AINST   RTI,    73      ;RETURN FROM INTERRUPT
AINST   WAI,    76      ;WAIT FOR INTERRUPT
AINST   SWI,    77      ;SOFTWARE INTERRUPT
AINST   NEGA,   100     ;NEGATE A
AINST   COMA,   103     ;COMPLEMENT A
AINST   LSRA,   104     ;LOGICAL SHIFT RIGHT A
AINST   RORA,   106     ;ROTATE RIGHT A
AINST   ASRA,   107     ;ARITHMETIC SHIFT RIGHT A
AINST   ASLA,   110     ;ARITHMETIC SHIFT LEFT A
AINST   ROLA,   111     ;ROTATE LEFT A
AINST   DECA,   112     ;DECREMENT A
AINST   INCA,   114     ;INCREMENT A
AINST   TSTA,   115     ;TEST A
AINST   CLRA,   117     ;CLEAR A
AINST   NEGB,   120     ;NEGATE B
AINST   COMB,   123     ;COMPLEMENT B
AINST   LSRB,   124     ;LOGICAL SHIFT RIGHT B
AINST   RORB,   126     ;ROTATE RIGHT B
AINST   ASRB,   127     ;ARITHMETIC SHIFT RIGHT B
AINST   ASLB,   130     ;ARITHMETIC SHIFT LEFT B
AINST   ROLB,   131     ;ROTATE LEFT B
AINST   DECB,   132     ;DECREMENT B
AINST   INCB,   134     ;INCREMENT B
AINST   TSTB,   135     ;TEST B
AINST   CLRB,   137     ;CLEAR B
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  PUSH AND PULL OPCODES
        ;
.MACRO  PKRNL   I,J
 .IIF   IDN     <J>,A   ...A=0  ;PSH/PUL A
 .IIF   IDN     <J>,B   ...A=1  ;PSH/PUL B
 .BYTE  I+...A          ;INVALID ARGUMENT
.ENDM
        ;
.MACRO  PINST   H,I
 .MACRO H       J
 .NLIST SRC
 PKRNL  I,J
 .LIST  SRC
 .ENDM
.ENDM   PINST
        ;
    ;MNEMONIC  OPCODE   ;OPERATION
PINST   PUL,    62      ;PUL BYTE FROM STACK S=S+1
PINST   PSH,    66      ;PUSH BYTE ONTO STACK S=S-1
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  RELATIVE BRANCH INSTRUCTIONS
        ;
.MACRO  BKRNL   I,J
 ...A=J-.-2
 .IIF   LT,...A+200     .ERROR  ;BRANCH OUT OF RANGE
 .IIF   GE,...A-200     .ERROR  ;BRANCH OUT OF RANGE
 .BYTE  I,...A
.ENDM
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        ;
.MACRO  BINST   H,I
 .MACRO H       J
 .NLIST SRC
 BKRNL  I,J
 .LIST  SRC
 .ENDM
.ENDM   BINST
        ;
        ;
    ;MNEMONIC  OPCODE   ;OPFERATION
BINST   BRA,    40      ;BRANCH ALWAYS
BINST   BHI,    42      ;BRANCH IF (C=0) AND (Z=0)
BINST   BLS,    43      ;BRANCH IF (C=1) OR (Z=1)
BINST   BCC,    44      ;BRANCH IF (C=0)
BINST   BCS,    45      ;BRANCH IF (C=1)
BINST   BNE,    46      ;BRANCH IF (Z=0)
BINST   BEQ,    47      ;BRANCH IF (Z=1)
BINST   BVC,    50      ;BRANCH IF (V=0)
BINST   BVS,    51      ;BRANCH IF (V=1)
BINST   BPL,    52      ;BRANCH IF (N=0)
BINST   BMI,    53      ;BRANCH IF (N=1)
BINST   BGE,    54      ;BRANCH IF (<N XOR V>=0)
BINST   BLT,    55      ;BRANCH IF (<N XOR V>=1)
BINST   BGT,    56      ;BRANCH IF (Z=0) AND (<N XOR V>=0)
BINST   BLE,    57      ;BRANCH IF (Z=1) OR (<N XOR V>=1)
BINST   BSR,    215     ;BRANCH TO SUBROUTINE
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  INSTRUCTIONS HAVING ONLY ACCX,INDEXED,AND EXTENDED MODES
        ;
        ;
.MACRO  CKRNL   I,J,K
 .IF    NB,<K>          ;TWO ARGUMENTS - THEN INDEXED
  .IIF  DIF     <K>,X   .ERROR  ;INDEX BAD
  .IIF  LT,J    .ERROR  ;NEGATIVE OFFSET
  .BYTE I+40,J          ;OFFSET OUT OF RANGE
  .MEXIT
 .ENDC
 .IF    NB,<J>          ;ONE ARGUMENT - A, B, OR EXTENDED MODE
  ...A=60
  .IIF  IDN     <J>,A   ,...A=0         ;ACCA MODE
  .IIF  IDN     <J>,B   ,...A=20        ;ACCB MODE
  .IIF  NE,...A-60      .BYTE   I+...A
  .IIF  EQ,...A-60      .BYTE   I+...A,J&177400/400,J&377
  .MEXIT
 .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  CINST   H,I
 .MACRO H       J,K
 .NLIST SRC
 CKRNL  I,J,K
 .LIST  SRC
 .ENDM
.ENDM   CINST
        ;
        ;
        
    ;MNEMONIC  OPCODE   ;OPERATION
        ;
CINST   NEG,    100     ;NEGATE
CINST   COM,    103     ;COMPLEMENT
CINST   LSR,    104     ;LOGICAL SHIFT RIGHT
CINST   ROR,    106     ;ROTATE RIGHT
CINST   ASR,    107     ;ARITHMETIC SHIFT RIGHT
CINST   ASL,    110     ;ARITHMETIC SHIFT LEFT
CINST   ROL,    111     ;ROTATE LEFT
CINST   DEC,    112     ;DECREMENT
CINST   INC,    114     ;INCREMENT
CINST   TST,    115     ;TEST
CINST   CLR,    117     ;CLEAR
        ;
        ;
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        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  JUMP AND JSR INSTRUCTIONS
        ;
.MACRO  DKRNL   I,J,K
 .IF    NB,<K>          ;TWO ARGUMENTS - INDEXED MODE
  .IIF  DIF     <K>,X   .ERROR  ;BAD INDEX
  .IIF  LT,J            .ERROR  ;NEGATIVE OFFSET
  .BYTE I+40,J          ;OFFSET TOO LARGE
  .MEXIT
 .ENDC
 .IF    NB,<J>          ;ONE ARGUMENT - EXTENDED MODE
  .BYTE I+60,J&177400/400,J&377
  .MEXIT
 .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  DINST   H,I
 .MACRO H       J,K
 .NLIST SRC
 DKRNL  I,J,K
 .LIST  SRC
 .ENDM
.ENDM   DINST
        ;
        ;
     ;MNEMONIC  OPCODE  ;OPERATION
DINST   JMP,    116     ;JUMP
DINST   JSR,    215     ;JUMP TO SUBROUTINE
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  ALL ACCX INSTRUCTIONS
        ;
.MACRO  EKRNL   I,J,K,L
 ...A=-1
 .IIF   IDN     <J>,A   ,...A=0         ;ACCA MODE
 .IIF   IDN     <J>,B   ,...A=100       ;ACCB MODE
  .IF   GE,...A                 ;ACCX MODES
   .IF  NB,<L>                  ;THREE ARGS - IMMEDIATE/INDEXED
    .IF IDN     <K>,#   ;CHECK IMMEDIATE
     .IIF       EQ      <I>-207 ,.ERROR ;STA #
     .BYTE      I+...A,L
     .MEXIT
    .ENDC
    .IF IDN     <L>,X   ;CHECK INDEXED
     .IIF       LT,K    .ERROR  ;NEGATIVE OFFSET
     .BYTE      I+...A+40,K     ;OFFSET TOO LARGE
     .MEXIT
    .ENDC
    .ERROR      ;BAD INSTRUCTION
    .MEXIT
   .ENDC
   .IF  NB,<K>                  ;TWO ARGS - DIRECT/EXTENDED
    .IIF        EQ,K&177400     .BYTE   I+...A+20,K
    .IIF        NE,K&177400     .BYTE   I+...A+60,K&177400/400,K&377
    .MEXIT
   .ENDC
  .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  EINST   H,I
 .MACRO H       J,K,L
 .NLIST SRC
 EKRNL  I,J,K,L
 .LIST  SRC
 .ENDM
.ENDM   EINST
        ;
        ;
     ;MNEMONIC  OPCODE  ;OPERATION
EINST   SUB,    200     ;SUBTRACT
EINST   CMP,    201     ;COMPARE
EINST   SBC,    202     ;SUBTRACT WITH CARRY
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EINST   AND,    204     ;LOGICAL AND
EINST   BIT,    205     ;BIT TEST
EINST   LDA,    206     ;LOAD ACCUMULATOR
EINST   STA,    207     ;STORE ACCUMULATOR
EINST   EOR,    210     ;EXCLUSIVE OR
EINST   ADC,    211     ;ADD WITH CARRY
EINST   ORA,    212     ;LOGICAL OR
EINST   ADD,    213     ;ADD
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  ALL SHORT FORM ACCX INSTRUCTIONS
        ;
.MACRO  SKRNL   I,J,K
 .IF    NB,<K>          ;TWO ARGS - IMMEDIATE/INDEXED
  .IF   IDN     <J>,#   ;CHECK IMMEDIATE
   .IIF EQ      <I>-207 ,.ERROR ;STAA #
   .IIF EQ      <I>-307 ,.ERROR ;STAB #
   .BYTE        I,K
   .MEXIT
  .ENDC
  .IF   IDN     <K>,X   ;CHECK INDEXED
   .IIF LT,J    .ERROR  ;NEGATIVE OFFSET
   .BYTE        I+40,J          ;OFFSET TOO LARGE
   .MEXIT
  .ENDC
  .ERROR        ;BAD INSTRUCTION
  .MEXIT
 .ENDC
 .IF    NB,<J>          ;ONE ARG - DIRECT/EXTENDED
  .IIF  EQ,J&177400     .BYTE   I+20,J
  .IIF  NE,J&177400     .BYTE   I+60,J&177400/400,J&377
  .MEXIT
 .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  SINST   H,I
 .MACRO H       J,K
 .NLIST SRC
 SKRNL  I,J,K
 .LIST  SRC
 .ENDM
.ENDM   SINST
        ;
        ;
    ;MNEMONIC  OPCODE   ;OPERATION
        ;
SINST   SUBA,   200     ;SUBTRACT
SINST   SUBB,   300
SINST   CMPA,   201     ;COMPARE
SINST   CPMB,   301
SINST   SBCA,   202     ;SUBTRACT WITH CARRY
SINST   SBCB,   302
SINST   ANDA,   204     ;LOGICAL AND
SINST   ANDB,   304
SINST   BITA,   205     ;BIT TEST
SINST   BITB,   305
SINST   LDAA,   206     ;LOAD ACCUMULATOR
SINST   LDAB,   306
SINST   STAA,   207     ;STORE ACCUMULATOR
SINST   STAB,   307
SINST   EORA,   210     ;EXCLUSIVE OR
SINST   EORB,   310
SINST   ADCA,   211     ;ADD WITH CARRY
SINST   ADCB,   311
SINST   ORAA,   212     ;LOGICAL OR
SINST   ORAB,   312
SINST   ADDA,   213     ;ADD
SINST   ADDB,   313
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  STACK AND INDEX REGISTER INSTRUCTIONS
        ;
.MACRO  FKRNL   I,J,K,L
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 .IF    B,<K>           ;ONE ARG - DIRECT/EXTENDED MODE
  .IF   NB,<J>
   .IIF NE,J&177400     .BYTE   I+60,J&177400/400,J&377
   .IIF EQ,J&177400     .BYTE   I+20,J
   .MEXIT
  .ENDC
  .ERROR        ;BAD INSTRUCTION
  .MEXIT
 .ENDC
 .IF    IDN     <J>,#   ;IMMEDIATE MODE
  .IIF  EQ      <I>-217 ,.ERROR ;STS #
  .IIF  EQ      <I>-317 ,.ERROR ;STX #
  .IIF  NB,<L>  .BYTE   I,K,L
  .IIF  B,<L>   .BYTE   I,K&177400/400,K&377
  .MEXIT
 .ENDC
 .IF    B,<L>
  .IF   NB,<K>
   .IF  IDN     <K>,X           ;INDEXED
    .IIF        LT,J    .ERROR  ;NEGATIVE OFFSET
    .BYTE       I+40,J
    .MEXIT
   .ENDC
  .ENDC
 .ENDC
 .ERROR ;BAD INSTRUCTION
.ENDM
        ;
.MACRO  FINST   H,I
 .MACRO H       J,K,L
 .NLIST SRC
 FKRNL  I,J,K,L
 .LIST  SRC
 .ENDM
.ENDM   FINST
        ;
        ;
    ;MNEMONIC  OPCODE   ;OPERATION
        ;
FINST   CPX,    214     ;COMPARE TO INDEX
FINST   LDS,    216     ;LOAD STACK REGISTER
FINST   LDX,    316     ;LOAD INDEX REGISTER
FINST   STS,    217     ;STORE STACK REGISTER
FINST   STX,    317     ;STORE INDEX REGISTER
        ;
        ;
        ;
.IIF    DF,.M68 .PAGE
.IIF    DF,.M68 .SBTTL  ASSEMBLER DIRECTIVES
        ;
.MACRO  FCB     A,B,C,D,E,F,G,H,I,J
.NLIST  SRC
 .IIF   NB,<A>  .BYTE   A
 .IIF   NB,<B>  .BYTE   B
 .IIF   NB,<C>  .BYTE   C
 .IIF   NB,<D>  .BYTE   D
 .IIF   NB,<E>  .BYTE   E
 .IIF   NB,<F>  .BYTE   F
 .IIF   NB,<G>  .BYTE   G
 .IIF   NB,<H>  .BYTE   H
 .IIF   NB,<I>  .BYTE   I
 .IIF   NB,<J>  .BYTE   J
.LIST   SRC
.ENDM   FCB
        ;
.MACRO  FCC     H
.NLIST  SRC
.ASCII  /H/
.LIST   SRC
.ENDM   FCC
        ;
.MACRO  FDB     A,B,C,D,E,F,G,H,I,J
.NLIST  SRC
 .IIF   NB,<A>  .BYTE   A&177400/400,A&377
 .IIF   NB,<B>  .BYTE   B&177400/400,B&377
 .IIF   NB,<C>  .BYTE   C&177400/400,C&377
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 .IIF   NB,<D>  .BYTE   D&177400/400,D&377
 .IIF   NB,<E>  .BYTE   E&177400/400,E&377
 .IIF   NB,<F>  .BYTE   F&177400/400,F&377
 .IIF   NB,<G>  .BYTE   G&177400/400,G&377
 .IIF   NB,<H>  .BYTE   H&177400/400,H&377
 .IIF   NB,<I>  .BYTE   I&177400/400,I&377
 .IIF   NB,<J>  .BYTE   J&177400/400,J&377
.LIST   SRC
.ENDM   FDB
        ;
.MACRO  ORG     H
.NLIST  SRC
.=<H>
.LIST   SRC
.ENDM   ORG
        ;
.MACRO  RMB     H
.NLIST  SRC
.BLKB   H
.LIST   SRC
.ENDM   RMB
        ;
        ;
        ;
.NLIST  TTM     ;PRINTING MODE
.LIST   MD,MEB  ;ENABLE PRINTING OF MACRO EXPANSIONS
.LIST           ;LIST PROGRAM PROPER
        .PAGE
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        .TITLE  PARALLLEL 'PORT'
        .SBTTL  PARALLEL PORT AS SEEN ON THE ARB-11 BUS
        ;
        ;[X XXX XXX XXX XXN NNN]  00    INPUT BUFFER STATUS REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;   0   0   0   0   0   0   0   0      R   I   0   0   0   0   0   0
        ;
        ;       R -     <07:00> DATA READY (R)
        ;                       CLEARED BY READ OF
        ;                       DATA <07:00> OR <15:00> OF (02)
        ;       I -     INTERRUPT ENABLE BIT (R/W)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  02    INPUT BUFFER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;
        ; [15-00]       16-BIT INPUT BUFFER
        ; [15-08]       CHECK SUM (FUNCTION=7)
        ;
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  04    OUTPUT BUFFER STATUS REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;   0   0   0   0   0   0   0   0      R   I   0   0   0   0   0   0
        ;
        ;       R -     <07:00> DATA REQUEST (R)
        ;                       CLEARED BY WRITE OF
        ;                       DATA <07:00> OR <15:00> OF (06)
        ;       I -     INTERRUPT ENABLE BIT (R/W)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  06    OUTPUT BUFFER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;
        ;
        ; [15-00]       16-BIT OUTPUT BUFFER
        ; [15-08]       8-BIT FUNCTION CODE (ONLY IF UPPER BYTE INTERRUPT
        ;                                       IS ENABLED DURING WRTE)
        ; [07-00]       8-BIT BINARY LOADER BUFFER (FUNCTION=7)
        ;
        ;
        .PAGE
        ;
        ;[X XXX XXX XXX XXN NNN]  10    FUNCTION STATUS REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;   0   0   0   0   0   0   0   0      R   I   0   0   0   0   0   0
        ;
        ;       R -     <07:00> FUNCTION DATA READY (R)
        ;                       CLEARED BY READ OF
        ;                       DATA <15:08> OR <15:00> OF (02)
        ;       I -     INTERRUPT ENABLE BIT (R/W)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  12    A-PORT PERIPHERAL CONTROL REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;[ H7  H6  H5  H4  H3  H2  H1  H0 ] [ L7  L6  L5  L4  L3  L2  L1  L0 ]
        ;
        ;       <H7-H0> -       <15:08> PIA CONTROL FOR (02)
        ;       <L7-L0> -       <07:00> PIA CONTROL FOR (02)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  14    FUNCTION STATUS
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
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        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;   0   0   0   0   0   0   0   0      R   I   0   0   0   0   0   0
        ;
        ;       R -     FUNCTION CODE READY
        ;                       CLEARED BY WRITE OF
        ;                       DATA <15:08> OR <15:00> OF (06)
        ;       I -     INTERRUPT ENABLE BIT (R/W)
        ;
        ;
        ;[X XXX XXX XXX XXN NNN]  16    B-PORT PERIPHERAL CONTROL REGISTER
        ; <15:08> H                          <07:00> L
        ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03  02  01  00 ]
        ;  __  __  __  __  __  __  __  __     __  __  __  __  __  __  __  __
        ;[ H7  H6  H5  H4  H3  H2  H1  H0 ] [ L7  L6  L5  L4  L3  L2  L1  L0 ]
        ;
        ;       <H7-H0> -       <15:08> PIA CONTROL FOR (06)
        ;       <L7-L0> -       <07:00> PIA CONTROL FOR (06)
        ;
        ;
        .PAGE
        .SBTTL  SOFTWARE DEFINITIONS
        ;
        ;         THE PARALLEL PORT SOFTWARE REQUIRES
        ;       THE 16-BIT PIA SOFTWARE PACKAGE '6821A.MAC',
        ;       THE 16-BIT PIA SOFTWARE PACKAGE '6821B.MAC', AND
        ;       THE ABSOLUTE BINARY LOADER 'LOADER.MAC'.
        ;
        ;
        $A.6821 =1
        A.6821  =200    ;16-BIT BUS PORT ADDRESS
        ;
        $B.6821 =1
        B.6821  =210    ;16-BIT I/O PORT ADDRESS
        ;
        $LOADER =1      ;USE ABSOLUTE LOADER
        ;
        $FAST   =1      ;DIRECT VERSION
        ;
        PGMSAV  =174000 ;ROM ADDRESS
        VARSAV  =0      ;DIRECT VARIABLE SPACE TO 177
        ;
        STACK   =177    ;STACK AREA (64-BYTES)
        ;
        ;       INTERRUPT VECTORS
        ;
        .=177740
        FDB     SPRIUS  ;OOPS !
        FDB     SPRIUS  ;OOPS !
        FDB     SPRIUS  ;OOPS !
        FDB     SPRIUS  ;OOPS !
IRQ0:   FDB     B.BL$I  ;I/O B-PORT <7:0> INTERRUPT
IRQ1:   FDB     B.BH$I  ;I/O B-PORT <15:8> INTERRUPT
IRQ2:   FDB     A.AL$I  ;BUS A-PORT <7:0> INTERRUPT
IRQ3:   FDB     A.AH$I  ;BUS A-PORT <15:8> INTERRUPT
IRQ4:   FDB     A.BL$I  ;BUS B-PORT <7:0> INTERRUPT
IRQ5:   FDB     A.BH$I  ;BUS B-PORT <15:8> INTERRUPT
IRQ6:   FDB     B.AL$I  ;I/O A-PORT <7:0> INTERRUPT
IRQ7:   FDB     B.AH$I  ;I/O A-PORT <15:8> INTERRUPT
IRQN:   FDB     SPRIUS  ;NO HARDWARE
SWINT:  FDB     SWIRQ   ;SWI INTERRUPT
NMINT:  FDB     NMIRQ   ;ATTACHED PROCESSOR INIT INTERRUPT
RESINT: FDB     RESTRT  ;POWER UP RESTART VECTOR
        ;
        .PAGE
        .SBTTL  STARTUP AND BACKGROUND PROGRAM
        ;
        .=VARSAV
NMIRQV: .BYTE   0,0     ;INIT INTERRUPT VECTOR
SWIRQV: .BYTE   0,0     ;SWI INTERRUPT VECTOR
P.FNCT: .BYTE   0       ;FUNCTION CODE
        VARSAV=.
        .=PGMSAV
        ;
NMIRQ:  LDX     NMIRQV          ;GET VECTOR
        BEQ     SPRIUS          ;BRANCH IF NOT DEFINED
        JSR     0,X             ;ELSE DO IT
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SPRIUS: RTI                     ;HOW DID WE GET HERE ?
        ;
SWIRQ:  LDX     SWIRQV          ;GET SWI VECTOR
        BEQ     1$              ;BRANCH IF NOT DEFINED
        JMP     0,X             ;SPECIAL SWI CALL TO ACCESS
1$:     RTI                     ;INTERRUPT DRIVEN ROUTINES
        ;
RESTRT: LDS     #,STACK         ;SET UP STACK POINTER
        LDX     #,0             
        STX     SWIRQV          ;SET SWI FOR NOTHING
        STX     NMIRQV          ;SET NMI FOR NOTHING
        BSR     PINITS          ;INITIALLIZE THE PORT
        ;
        ;       BACKGROUND PROGRAM
        ;
1$:     LDS     #,STACK         ;SET THE STACK POINTER
        CLR     177740          ;ENABLE ALL INTERRUPTS
        CLI                     ;(VIA 6828 CONTROLLER)
        LDX     #,0             ;LOOP COUNTER
2$:     INX                     ;LOOP HERE 64K TIMES
        BNE     2$
        JSR     A.ALUP          ;RE-ENABLE <7:0> INPUT
        JSR     A.AHUP          ;RE-ENABLE <15:8> INPUT
        JSR     A.BLUP          ;RE-ENABLE <7:0> OUTPUT
        JSR     A.BHDN          ;DISABLE <15:8> OUTPUT
        JSR     B.ALUP          ;RE-ENABLE <7:0> INPUT
        JSR     B.AHUP          ;RE-ENABLE <15:8> INPUT
        JSR     B.BLUP          ;RE-ENABLE <7:0> OUTPUT
        JSR     B.BHDN          ;DISABLE <15:8> OUTPUT
        BRA     1$
        ;
        .PAGE
        .SBTTL  PORT INITIALIZATION
        ;
PINITS: JSR     LOAD$I          ;INITIALIZE ABSOLUTE LOADER
        ;
        CLR     P.FNCT          ;INSURE NORMAL PORT
        ;
        ;       SET UP BUS-PORT PARALLEL OUTPUT
        ;
        LDX     #,P.BSBL        ;SERVICE VECTOR
        LDA B   #,45            ;CB2(ON E, LOW), CB1(-, HIGH)
        LDA A   #,74
        JSR     A.BLDF          ;SAVE CONTROL
        LDX     #,0             ;NO SERVICE
        LDA B   #,44            ;CB2(ON E, LOW), CB1(-, HIGH)
        LDA A   #,74
        JSR     A.BHDF          ;SAVE CONTROL
        LDA B   #,377           ;OUTPUT
        JSR     A.BLDR
        LDA B   #,377           ;OUTPUT
        JSR     A.BHDR
        ;
        ;       SET UP BUS-PORT PARALLEL INPUT
        ;
        LDX     #,P.BSAL        ;SERVICE VECTOR
        LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)
        LDA A   #,74
        JSR     A.ALDF          ;SAVE CONTROL
        LDX     #,P.BSAH        ;SERVICE VECTOR
        LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)
        LDA A   #,74
        JSR     A.AHDF          ;SAVE CONTROL
        LDA B   #,0             ;INPUT
        JSR     A.ALDR
        LDA B   #,0             ;INPUT
        JSR     A.AHDR
        ;
        ;       SET UP I/O-PORT PARALLEL OUTPUT
        ;
        LDX     #,P.IOBL        ;SERVICE VECTOR
        LDA B   #,45            ;CB2(ON E, LOW), CB1(-, HIGH)
        LDA A   #,74
        JSR     B.BLDF          ;SAVE CONTROL
        LDX     #,0             ;NO SERVICE
        LDA B   #,44            ;CB2(ON E, LOW), CB1(-, HIGH)
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        LDA A   #,74
        JSR     B.BHDF          ;SAVE CONTROL
        LDA B   #,377           ;OUTPUT
        JSR     B.BLDR
        LDA B   #,377           ;OUTPUT
        JSR     B.BHDR
        ;
        ;       SET UP I/O-PORT PARALLEL INPUT
        ;
        LDX     #,P.IOAL        ;SERVICE VECTOR
        LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)
        LDA A   #,74
        JSR     B.ALDF          ;SAVE CONTROL
        LDX     #,0             ;NO SERVICE
        LDA B   #,44            ;CA2(ON E, LOW), CA1(-, HIGH)
        LDA A   #,74
        JSR     B.AHDF          ;SAVE CONTROL
        LDA B   #,0             ;INPUT
        JSR     B.ALDR
        LDA B   #,0             ;INPUT
        JSR     B.AHDR
        ;
        ;       ENABLE/DISABLE INTERRUPTS
        ;
        ;BUS-PORT
        JSR     A.ALDN          ;CLEAR, CA2='1'
        JSR     A.ALUP          ;ENABLE
        JSR     A.ALRD+2        ;CLEAR IRQA, CA2='0'
        ;
        JSR     A.AHDN          ;CLEAR, CA2='1'
        JSR     A.AHUP          ;ENABLE
        JSR     A.AHRD+2        ;CLEAR IRQ, CA2='0'
        ;
        JSR     A.BLDN          ;CLEAR, CB2='1'
        JSR     A.BLRD+2        ;CLEAR IRQ, CB2='1'
        JSR     A.BLUP          ;ENABLE
        ;
        JSR     A.BHDN          ;CLEAR, CB2='1'
        JSR     A.BHRD+2        ;CLEAR IRQ, CB2='1'
        ;
        ;I/O-PORT
        JSR     B.AHDN          ;CLEAR, CA2='1'
        JSR     B.ALDN
        JSR     B.AHUP          ;ENABLE
        JSR     B.ALUP
        JSR     B.AWRD+2        ;CLEAR IRQ, CA2'S='0'
        ;
        JSR     B.BHDN          ;DISABLE
        JSR     B.BLDN
        JSR     B.BWRD+2        ;CLEAR IRQ, CB2'S='1'
        JSR     B.BLUP          ;ENABLE
        ;
        RTS
        ;
        .IF     NDF,$FAST
        ;       PORT SERVICE ROUTINES
        ;
        ; ARB-11 TRANSFER TO I/O-PORT OUTPUT
        ;  LOW  BYTE 'READY' WHEN PORT REQUESTS DATA
        ;  I/O-PORT LOW BYTE CA2='0' WHEN DATA IS AT THE PORT
        ;
P.BSAL: LDA B   P.FNCT          ;CHECK  FUNCTION
        CMP B   #,7             ;LOADER ?
        BNE     1$              ;BRANCH IF NOT
        JSR     A.ALRD          ;GET BYTE
        JSR     LOADER          ;GO PROCESS BYTE
        JSR     A.BHWT+2        ;WRITE CHECK SUM
        RTS
1$:     JSR     A.ALDN          ;HOLD CA2='1'
        JSR     B.BLDN          ;RESTROBE CONTROL
        JSR     B.BLUP
        JSR     A.AWRD+2        ;READ WORD DATA
        JSR     B.BWWT+2        ;TRANSFER READY OR NOT !
        JSR     A.ALUP          ;LEAVE CA2='1'
        RTS
        ;
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P.IOBL: JSR     A.ALRD+2        ;CA2='0', PORT READY
        JSR     B.BLDN          ;DISABLE CONTROL
        JSR     B.BLRD+2        ;CLEAR INTERRUPT
        JSR     B.BLUP          ;RE-ENABLE
        RTS
        ;
        ;
        ; I/O-PORT INPUT TRANSFER TO ARB-11
        ;  LOW  BYTE 'READY' WHEN DATA IS AVAILABLE
        ;  I/O-PORT LOW  BYTE CA2='0' WHEN I/O-PORT DATA HAS BEEN READ
        ;  I/O-PORT HIGH BYTE CA2='0' WHEN DATA IS TAKEN BY ARB-11
        ;
P.IOAL: JSR     B.AHDN          ;HOLD CA2='1'
        JSR     B.AWRD+2        ;READ I/O-PORT DATA
        JSR     A.BWWT+2        ;TRANSFER READY OR NOT !
        JSR     B.AHUP          ;LEAVE CA2='1'
        RTS
        ;
P.BSBL: JSR     B.AHDN          ;CA2='1'
        JSR     B.AHUP
        JSR     B.AHRD+2        ;CA2='0', DATA TAKEN
        JSR     A.BLDN          ;DISABLE CONTROL
        JSR     A.BLRD+2        ;CLEAR INTERRUPT
        JSR     A.BLUP          ;RE-ENABLE
        RTS
        ;
        .ENDC
        .IF     DF,$FAST
        ;       PORT SERVICE ROUTINES
        ;
        ; ARB-11 TRANSFER TO I/O-PORT OUTPUT
        ;  LOW  BYTE 'READY' WHEN PORT REQUESTS DATA
        ;  I/O-PORT LOW BYTE CA2='0' WHEN DATA IS AT THE PORT
        ;
P.BSAL: LDA B   P.FNCT          ;CHECK  FUNCTION
        CMP B   #,7             ;LOADER ?
        BNE     1$              ;BRANCH IF NOT
        JSR     A.ALRD          ;GET BYTE
        JSR     LOADER          ;GO PROCESS BYTE
        JSR     A.BHWT+2        ;WRITE CHECK SUM
        RTS
1$:     LDA B   A.APRT+7        ;HOLD CA2='1'
        STA B   CRAL+A.6821
        LDA B   B.BPRT+7        ;RESTROBE CONTROL
        STA B   CRBL+B.6821
        LDA B   B.BPRT+6
        STA B   CRBL+B.6821
        LDA B   PRBH+B.6821     ;CLEAR FLAGS
        LDA B   PRAH+A.6821     ;READ AND TRANSFER WORD
        STA B   PRBH+B.6821
        LDA B   PRBL+B.6821
        LDA B   PRAL+A.6821
        STA B   PRBL+B.6821
        LDA B   A.APRT+6        ;LEAVE CA2='1'
        STA B   CRAL+A.6821
        RTS
        ;
P.IOBL: LDA B   PRAL+A.6821     ;CA2='0', PORT READY
        LDA B   PRBL+B.6821     ;CLEAR INTERRUPT
        RTS
        ;
        ;
        ; I/O-PORT INPUT TRANSFER TO ARB-11
        ;  LOW  BYTE 'READY' WHEN DATA IS AVAILABLE
        ;  I/O-PORT LOW  BYTE CA2='0' WHEN I/O-PORT DATA HAS BEEN READ
        ;  I/O-PORT HIGH BYTE CA2='0' WHEN DATA IS TAKEN BY ARB-11
        ;
P.IOAL: LDA B   B.APRT+3        ;HOLD CA2='1'
        STA B   CRAH+B.6821
        LDA B   PRBH+A.6821     ;CLEAR FLAGS
        LDA B   PRAH+B.6821     ;AND TRANSFER WORD
        STA B   PRBH+A.6821
        LDA B   PRBL+A.6821
        LDA B   PRAL+B.6821
        STA B   PRBL+A.6821
        LDA B   B.APRT+2        ;LEAVE CA2='1'
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        STA B   CRAH+B.6821
        RTS
        ;
P.BSBL: LDA B   B.APRT+3        ;CA2='1'
        STA B   CRAH+B.6821
        LDA B   B.APRT+2
        STA B   CRAH+B.6821
        LDA B   PRAH+B.6821     ;CA2='0', DATA TAKEN
        LDA B   PRBL+A.6821     ;CLEAR INTERRUPT
        RTS
        ;
        .ENDC
        ;
P.BSAH: JSR     A.AHRD          ;READ CONTROL CODE
        STA B   P.FNCT          ;SAVE FUNCTION
        CMP B   #,7             ;LOADER ?
        BNE     1$              ;BRANCH IF NOT
        JSR     LOAD$I          ;ELSE INITIALIZE LOADER
        LDA B   #,0             ;ZERO CHECK SUM
        JSR     A.BHWT+2        ;WRITE CHECK SUM
1$:     RTS
        ;
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        .PAGE
        .SBTTL  ABSOLUTE BINARY LOADER
        ;
        ;         THIS LOADER ROUTINE IS AN ADAPTATION OF THE
        ;       'DEC' PAPER TAPE ABSOLUTE BINARY LOADER.
        ;         THE LOADER PROVIDES A MEANS OF LOADING OBJECT
        ;       CODE INTO ANY REGION OF MEMORY AND STARTING
        ;       PROGRAM EXECUTION.
        ;
        ;         AN ODD JUMP ADDRESS TERMINATES LOADER
        ;         AN EVEN JUMP ADDRESS TRANSFERS CONTROL TO THE JUMP ADDRESS
        ;
        .IF     NDF,$LOADER
        VARSAV  =0      ;VARIABLE SPACE
        PGMSAV  =100000 ;PROGRAM SPACE
        .=PGMSAV
        .ENDC
        ;
        PGMSAV=.
        .=VARSAV
LOAD$V: .BYTE   0,0     ;SERVICE ADDRESS
L.BYTC: .BYTE   0,0     ;BYTE COUNTER
L.ADDR: .BYTE   0,0     ;LOAD ADDRESS
L.CKSM: .BYTE   0       ;CHECK SUM
        VARSAV=.
        .=PGMSAV
        ;
        ;       INITIALIZE ENTRY POINT
        ;
LOAD$I: LDX     #,L.LDR0        ;FIRST ENTRY
        STX     LOAD$V
        RTS
        ;
        .PAGE
        .SBTTL  LOADER ROUTINE
        ;
        ;       ENTER WITH DATA IN <B>
        ;       EXITS WITH CURRENT CHECK SUM IN <B>
        ;
LOADER: LDA A   L.CKSM          ;UPDATE CHECK SUM
        ABA
        STA A   L.CKSM
        LDX     L.BYTC          ;UPDATE BYTE COUNT
        DEX
        STX     L.BYTC
        LDX     LOAD$V          ;DISPATCH ADDRESS
        JMP     0,X             ;GO TO IT
L.GBYT: TSX                     ;GET RETURN ADDRESS ON STACK
        LDX     0,X
        STX     LOAD$V          ;SAVE RETURN ADDRESS
        INS                     ;POP RETURN FROM STACK
        INS
        LDA B   L.CKSM          ;RETURN CHECK SUM IN <B>
        RTS                     ;BACK TO CALLER
        ;
L.LDR0: CLR     L.CKSM          ;CLEAR CHECK SUM
        BRA     L.LDR2
L.LDR1: CLR     L.CKSM          ;CLEAR CHECK SUM
        BSR     L.GBYT          ;BACK FOR A BYTE
L.LDR2: DEC B                   ;A '1' ?
        BNE     L.LDR1          ;LOOP UNTIL '1' FOUND
        BSR     L.GBYT          ;BACK FOR A BYTE
        TST B                   ;= '0' ?
        BNE     L.LDR0          ;LOOP BACK UNTIL '1','0' SEQUENCE
        BSR     L.GBYT          ;BACK FOR A BYTE
        STA B   L.ADDR+1        ;NOW SAVE BYTE COUNT
        BSR     L.GBYT          ;BACK FOR A BYTE
        LDA A   L.ADDR+1        ;RETRIEVE LOW ORDER COUNT
        SUB A   #,4             ;CORRECT BYTE COUNT
        SBC B   #,0
        STA A   L.BYTC+1        ;AND SAVE IT
        STA B   L.BYTC
        LDX     L.BYTC          ;L.BYTC=2 ?
        CPX     #,2
        BNE     L.LDR4          ;BRANCH IF NOT
L.LDR3: BSR     L.GBYT          ;BACK FOR A BYTE
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        STA B   L.ADDR+1        ;GET JUMP ADDRESS
        BSR     L.GBYT          ;BACK FOR A BYTE
        STA B   L.ADDR
        BSR     L.GBYT          ;BACK FOR CHECK SUM BYTE !
        TST     L.CKSM          ;CHECK FOR ERROR
        BNE     L.LDR6          ;SKIP ON ERROR
        LDA A   L.ADDR+1        ;CHECK FOR ODD ADDRESS
        BIT A   #,1
        BNE     L.LDR6          ;TERMINATE BY RESTARTING SCAN
        LDX     L.ADDR          ;ELSE GO TO ADDRESS
        JSR     0,X
        BRA     L.LDR6          ;ON QUICK RETURN - CONTINUE
L.LDR4: BSR     L.GBYT          ;BACK FOR A BYTE
        STA B   L.ADDR+1        ;GET LOAD ADDRESS
        BSR     L.GBYT          ;BACK FOR A BYTE
        STA B   L.ADDR
L.LDR5: BSR     L.GBYT          ;BACK FOR A BYTE
        LDX     L.BYTC          ;CHECK BYTE COUNT
        BMI     L.LDR6          ;BRANCH IF DONE
        LDX     L.ADDR          ;GET LOAD ADDRESS
        STA B   0,X             ;STORE DATA
        INX                     ;UPDATE LOAD ADDRESS
        STX     L.ADDR
        BRA     L.LDR5
L.LDR6: BSR     L.GBYT          ;CURRENT BYTE WAS CHECK SUM RESULT
        BRA     L.LDR0          ;START NEW SEQUENCE
        ;
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        .PAGE
        .SBTTL  A.6821 PERIPHERAL INTERFACE SOFTWARE
        ;
        ;         THIS SOFTWARE PACKAGE SUPPORTS THE
        ;       6821 PERIPHERAL INTERFACE ADAPTER (PIA).
        ;         ENTRY POINTS TO THE SOFTWARE ARE DEFINED
        ;       FOR EXTERNAL ACCESS:
        ;
        ;         THE FOLLOWING DATA DIRECTION ROUTINES ARE
        ;       ENTERED WITH
        ;               <B> = DIRECTION CONTROL
        ;       BY A JSR ____
        ;
        ;       A.AHDR --> A-PORT <15:8> DIRECTION
        ;       A.ALDR --> A-PORT <7:0> DIRECTION
        ;       A.BHDR --> B-PORT <15:8> DIRECTION
        ;       A.BLDR --> B-PORT <7:0> DIRECTION
        ;
        ;         THE FOLLOWING CONTROL ROUTINES ARE ENTERED WITH
        ;               <X> = SERVICE ADDRESS
        ;               <B> = INTERRUPT ENABLE CONTROL
        ;               <A> = INTERRUPT DISABLE CONTROL
        ;       BY A JSR ____
        ;
        ;       A.AHDF --> A-PORT <15:8>
        ;       A.ALDF --> A-PORT <7:0>
        ;       A.BHDF --> B-PORT <15:8>
        ;       A.BLDF --> B-PORT <7:0>
        ;
        ;         THE FOLLOWING INTERRUPT ENABLE ROUTINES ARE
        ;       ENTERED BY JSR ____
        ;
        ;       A.AHUP --> A-PORT <15:8> INTERRUPT ENABLE
        ;       A.ALUP --> A-PORT <7:0> INTERRUPT ENABLE
        ;       A.BHUP --> B-PORT <15:0> INTERRUPT ENABLE
        ;       A.BLUP --> B-PORT <7:0> INTERRUPT ENABLE
        ;
        ;         THE FOLLOWING INTERRUPT DISABLE ROUTINES ARE
        ;       ENTERED BY JSR ____
        ;
        ;       A.AHDN --> A-PORT <15:0> INTERRUPT DISABLE
        ;       A.ALDN --> A-PORT <7:0> INTERRUPT DISABLE
        ;       A.BHDN --> B-PORT <15:8> INTERRUPT DISABLE
        ;       A.BLDN --> B-PORT <7:0> INTERRUPT DISABLE
        ;
        ;         THE FOLLOWING ARE INTERRUPT ENTRY POINTS
        ;       FOR THE DUAL PIA PORTS
        ;
        ;       A.AH$I --> A-PORT <15:8> IRQ
        ;
        ;       A.AL$I --> A-PORT <7:0> IRQ
        ;
        ;       A.BH$I --> B-PORT <15:8> IRQ
        ;
        ;       A.BL$L --> B-PORT <7:0> IRQ
        ;
        .PAGE
        ;
        ;         THE FOLLOWING ENTRY POINTS ARE USED TO TRANSFER
        ;       DATA TO THE VARIOUS PIA I/O REGISTERS. THE MAIN
        ;       ENTRY POINT VERIFIES THAT AT LEAST ONE OF THE
        ;       PORT IRQ FLAGS IS SET BEFORE TRANSFERRING DATA.
        ;       IF DATA IS TRANSFERED THEN THE 'C' BIT = 1,
        ;       IF THE PORT WAS NOT READY THEN NO TRANSFER
        ;       IS PERFORMED AND THE 'C' BIT = 0.
        ;         THE ROUTINES MAY BE ENTERED AT THE ENTRY POINT + 2
        ;       IF NO IRQ FLAG CHECKS ARE TO BE MADE.
        ;         BYTE DATA IS PASSED IN <B>.
        ;         WORD DATA IS PASSED IN <B,A>
        ;
        ;       CALL BY JSR ____
        ;
        ;       A.AHRD --> A-PORT <15:8> READ
        ;       A.ALRD --> A-PORT <7:0> READ
        ;       A.AWRD --> A-PORT <15:0> READ
        ;       A.BHRD --> B-PORT <15:8> READ
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        ;       A.BLRD --> B-PORT <7:0> READ
        ;       A.BWRD --> B-PORT <15:0> READ
        ;
        ;
        ;       A.AHWT --> A-PORT <15:8> WRITE
        ;       A.ALWT --> A-PORT <7:0> WRITE
        ;       A.AWWT --> A-PORT <15:0> WRITE
        ;       A.BHWT --> B-PORT <15:8> WRITE
        ;       A.BLWT --> B-PORT <7:0> WRITE
        ;       A.BWWT --> B-PORT <15:0> WRITE
        ;
        .PAGE
        .SBTTL  A.6821 PIA HARDWARE
        ;
        ;         THE PIA CONFIGURATION  CONSISTS OF TWO
        ;       MC6821 PERIPHERAL INTERFACE ADAPTERS (PIA'S)
        ;       WHICH MAY BE ADDRESSED AS 16-BIT PORTS.
        ;       ONE PIA UNIT FORMS THE HIGH ORDER PART <15:8>
        ;       AND THE OTHER THE LOW ORDER PART <7:0>
        ;
        ; REGISTER 0
        CRAH    =0      ;A-PORT <15:8> CONTROL REGISTER
        ;
        ; REGISTER 1
        CRAL    =1      ;A-PORT <7:0> CONTROL REGISTER
        ;
        ; REGISTER 2
        CRBH    =2      ;B-PORT <15:8> CONTROL REGISTER
        ;
        ; REGISTER 3
        CRBL    =3      ;B-PORT <7:0> CONTROL REGISTER
        ;
        ; REGISTER 4
        DDRAH   =4      ;CRAH<2>=0, A-PORT <15:8> DATA DIRECTION REGISTER
        PRAH    =4      ;CRAH<2>=1, A-PORT <15:8> DATA REGISTER
        ;
        ; REGISTER 5
        DDRAL   =5      ;CRAL<2>=0, A-PORT <7:0> DATA DIRECTION REGISTER
        PRAL    =5      ;CRAL<2>=1, A-PORT <7:0> DATA REGISTER
        ;
        ; REGISTER 6
        DDRBH   =6      ;CRBH<2>=0, B-PORT <15:8> DATA DIRECTION REGISTER
        PRBH    =6      ;CRBH<2>=1, B-PORT <15:8> DATA REGISTER
        ;
        ; REGISTER 7
        DDRBL   =7      ;CRBL<2>=0, B-PORT <7:0> DATA DIRECTION REGISTER
        PRBL    =7      ;CRBL<2>=1, B-PORT <7:0> DATA REGISTER
        ;
        .PAGE
        ;
        ;       A-PORT CONTROL REGISTERS
        ;
        ; CONTROL REGISTERS CRA_  - READ/WRITE REGISTERS
        ;                               CONTROLLING INTERRUPTS AND STROBES
        ;
        ; BIT 1 0       CONTROL OF INTERRUPT INPUT CA1
        ;               ACTIVE TRANSITION
        ;     _ _       TO SET CRA<7>           /IRQA OUTPUT
        ;     0 0               (-)             DISABLED
        ;     0 1               (-)             /CRA<7>
        ;     1 0               (+)             DISABLED
        ;     1 1               (+)             /CRA<7>
        ;       CRA<7> CLEARED BY A READ OF CORRESPONDING PRA_
        ;       /IRQA FOLLOWS STATE OF /CRA<7> WHEN ENABLED
        ;
        ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT
        ;     _
        ;     0         ACCESS DATA DIRECTION REGISTERS
        ;     1         ACCESS PORT DATA REGISTER
        ;
        ; BIT 5 4 3     CONTROL OF CA2 AS AN INTERRUPT INPUT
        ;               ACTIVE TRANSITION
        ;     _ _ _     TO SET CRA<6>           /IRQB OUTPUT
        ;     0 0 0             (-)             DISABLED
        ;     0 0 1             (-)             /CRA<6>
        ;     0 1 0             (+)             DISABLED
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        ;     0 1 1             (+)             /CRA<6>
        ;       CRA<6> CLEARED BY READ OF CORRESPONDING PRA_
        ;       /IRQB FOLLOWS STATE OF CRA<6> WHEN ENABLED
        ;
        ; BIT 5 4 3     CONTROL OF CA2 AS AN OUTPUT
        ;     _ _ _     CA2 LOW                 CA2 HIGH
        ;     1 0 0     AFTER READ TO PRA_      WHEN CRA<7> IS SET
        ;               ON (+) OF NEXT E        BY CA1 TRANSITION
        ;     1 0 1     AFTER READ TO PRA_      ON SECOND (+) E AFTER
        ;               ON (+) OF NEXT E        PIA DESELECTED
        ;     1 1 0     =CRA<3>
        ;     1 1 1                             =CRA<3>
        ;
        ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CA2, CLEARED BY READ OF PRA_
        ;
        ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CA1, CLEARED BY READ OF PRA_
        ;
        ;       DATA DIRECTION REGISTER (DDRA_)
        ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL
        ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED
        ;               BY 0'S AND OUTPUT BITS BY 1'S.
        ;
        ;       PERIPHERAL DATA REGISTER (PRA_)
        ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGISTERS
        ;
        .PAGE
        .SBTTL  A.6821 DETAILS
        ;
        ;       B-PORT CONTROL REGISTERS
        ;
        ; CONTROL REGISTERS CRB_  - READ/WRITE REGISTERS
        ;                               CONTROLLING INTERRUPTS AND STROBES
        ;
        ; BIT 1 0       CONTROL OF INTERRUPT INPUT CB1
        ;               ACTIVE TRANSITION
        ;     _ _       TO SET CRB<7>           /IRQA OUTPUT
        ;     0 0               (-)             DISABLED
        ;     0 1               (-)             /CRB<7>
        ;     1 0               (+)             DISABLED
        ;     1 1               (+)             /CRB<7>
        ;       CRB<7> CLEARED BY A READ OF CORRESPONDING PRB_
        ;       /IRQA FOLLOWS STATE OF /CRB<7> WHEN ENABLED
        ;
        ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT
        ;     _
        ;     0         ACCESS DATA DIRECTION REGISTERS
        ;     1         ACCESS PORT DATA REGISTER
        ;
        ; BIT 5 4 3     CONTROL OF CB2 AS AN INTERRUPT INPUT
        ;               ACTIVE TRANSITION
        ;     _ _ _     TO SET CRB<6>           /IRQB OUTPUT
        ;     0 0 0             (-)             DISABLED
        ;     0 0 1             (-)             /CRB<6>
        ;     0 1 0             (+)             DISABLED
        ;     0 1 1             (+)             /CRB<6>
        ;       CRB<6> CLEARED BY READ OF CORRESPONDING PRB_
        ;       /IRQB FOLLOWS STATE OF CRB<6> WHEN ENABLED
        ;
        ; BIT 5 4 3     CONTROL OF CB2 AS AN OUTPUT
        ;     _ _ _     CB2 LOW                 CB2 HIGH
        ;     1 0 0     AFTER WRITE TO PRB      WHEN CRB<7> IS SET
        ;               ON (+) OF NEXT E        BY CB1 TRANSITION
        ;     1 0 1     AFTER WRITE TO PRB      ON SECOND (+) E AFTER
        ;               ON (+) OF NEXT E        PIA DESELECTED
        ;     1 1 0     =CRB<3>
        ;     1 1 1                             =CRB<3>
        ;
        ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CB2, CLEARED BY READ OF PRB_
        ;
        ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CB1, CLEARED BY READ OF PRB_
        ;
        ;       DATA DIRECTION REGISTER (DDRB_)
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        ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL
        ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED
        ;               BY 0'S AND OUTPUT BITS BY 1'S.
        ;
        ;       PERIPHERAL DATA REGISTER (PRB_)
        ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGISTERS
        ;
        .PAGE
        .SBTTL  A.6821 VARIABLES AND POINTERS
        ;
        ;       PORT STATUS AND BUFFERSS
        ;
        .IF     NDF,$A.6821
        A.6821  =       200     ;PIA PORT DEFAULT ADDRESS
        VARSAV  =       0       ;DEFAULT VARIABLE ADDRESS
        PGMSAV  =       100000  ;DEFAULT PROGRAM ADDRESS
        .=PGMSAV
        .ENDC
        ;
        PGMSAV=.
        .=VARSAV
        ;
A.APRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
        .BYTE   0,0     ;<7:0> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
A.BPRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
        .BYTE   0,0     ;<7:0> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
        ;
        VARSAV=.
        .=PGMSAV
        ;
        .PAGE
        .SBTTL  A.6821 A-PORT CONTROL ROUTINES
        ;
        ;       DATA DIRECTION LOAD ROUTINES
        ;       ENTER WITH DIRECTION CODE IN <B>
        ;
A.AHDR: LDA A   CRAH+A.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRAH+A.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRAH+A.6821    ;SET DIRECTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRAH+A.6821     ;AND RESTORE
        RTS
        ;
A.ALDR: LDA A   CRAL+A.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRAL+A.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRAL+A.6821    ;SET DIRCTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRAL+A.6821     ;AND RESTORE
        RTS
        ;
        .PAGE
        ;       CONTROL AND SERVICE VECTOR LOADER
        ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>
        ;       'UP' CONTROL IN <B>, AND
        ;       'DN' CONTROL IN <A>
        ;
A.AHDF: STX     A.APRT          ;SAVE SERVICE ROUTINE ADDRESS
        STA B   A.APRT+2        ;'UP' CONTROL
        STA A   A.APRT+3        ;'DN' CONTROL
        RTS
        ;
A.ALDF: STX     A.APRT+4        ;SAVE SERVICE ROUTINE ADDRESS
        STA B   A.APRT+6        ;'UP' CONTROL
        STA A   A.APRT+7        ;'DN' CONTROL
        RTS
        ;
        ;
        ;       INTERRUPT CONTROL LOADERS
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        ;
A.AHUP: LDA B   A.APRT+2        ;'UP' CONTROL
        STA B   CRAH+A.6821
        RTS
        ;
A.ALUP: LDA B   A.APRT+6        ;'UP' CONTROL
        STA B   CRAL+A.6821
        RTS
        ;
A.AHDN: LDA B   A.APRT+3        ;'DN' CONTROL
        STA B   CRAH+A.6821
        RTS
        ;
A.ALDN: LDA B   A.APRT+7        ;'DN' CONTROL
        STA B   CRAL+A.6821
        RTS
        ;
        .PAGE
        .SBTTL  A.6821 B-PORT CONTROL ROUTINES
        ;
        ;       DATA DIRECTION LOAD ROUTINES
        ;       ENTER WITH DIRECTION CODE IN <B>
        ;
A.BHDR: LDA A   CRBH+A.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRBH+A.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRBH+A.6821    ;SET DIRECTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRBH+A.6821     ;AND RESTORE
        RTS
        ;
A.BLDR: LDA A   CRBL+A.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRBL+A.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRBL+A.6821    ;SET DIRCTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRBL+A.6821     ;AND RESTORE
        RTS
        ;
        .PAGE
        ;       CONTROL AND SERVICE VECTOR LOADER
        ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>
        ;       'UP' CONTROL IN <B>, AND
        ;       'DN' CONTROL IN <A>
        ;
A.BHDF: STX     A.BPRT          ;SAVE SERVICE ROUTINE ADDRESS
        STA B   A.BPRT+2        ;'UP' CONTROL
        STA A   A.BPRT+3        ;'DN' CONTROL
        RTS
        ;
A.BLDF: STX     A.BPRT+4        ;SAVE SERVICE ROUTINE ADDRESS
        STA B   A.BPRT+6        ;'UP' CONTROL
        STA A   A.BPRT+7        ;'DN' CONTROL
        RTS
        ;
        ;
        ;       INTERRUPT CONTROL LOADERS
        ;
A.BHUP: LDA B   A.BPRT+2        ;'UP' CONTROL
        STA B   CRBH+A.6821
        RTS
        ;
A.BLUP: LDA B   A.BPRT+6        ;'UP' CONTROL
        STA B   CRBL+A.6821
        RTS
        ;
A.BHDN: LDA B   A.BPRT+3        ;'DN' CONTROL
        STA B   CRBH+A.6821
        RTS
        ;
A.BLDN: LDA B   A.BPRT+7        ;'DN' CONTROL
        STA B   CRBL+A.6821
        RTS
        ;
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        .PAGE
        .SBTTL  A.6821 A-PORT TRANSFERS
        ;
        ;       BYTE DATA IS TRANSFERED IN <B>
        ;       WORD DATA IS TRANSFERED IN <B,A>
        ;
A.AHRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRAH+A.6821     ;GET BYTE
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRAH+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
A.ALRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRAL+A.6821     ;GET BYTE
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRG FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
A.AWRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRAH+A.6821     ;GET HIGH BYTE
        LDA A   PRAL+A.6821     ;AND LOW BYTE
        SEC                     ;HAVE WORD
        RTS
2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
        .PAGE
        ;
A.AHWT: BRA     2$              ;TEST ENTRY
1$:     STA B   PRAH+A.6821     ;STORE BYTE
        TST     PRAH+A.6821     ;CLEAR IRQ FLAGS
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRAH+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
A.ALWT: BRA     2$              ;TEST ENTRY
1$:     STA B   PRAL+A.6821     ;STORE BYTE
        TST     PRAL+A.6821     ;CLEAR IRQ FLAGS
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
A.AWWT: BRA     2$              ;TEST ENTRY
1$:     STA B   PRAH+A.6821     ;SEND HIGH BYTE
        STA A   PRAL+A.6821     ;SEND LOW BYTE
        TST     PRAH+A.6821     ;CLEAR IRQ FLAGS
        TST     PRAL+A.6821     ;CLEAR IRQ FLAGS
        SEC                     ;WORD SENT
        RTS
2$:     PSH A                   ;SAVE A
        LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        PUL A                   ;RESTORE A
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
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        .PAGE
        .SBTTL  A.6821 B-PORT TRANSFERS
        ;
        ;       BYTE DATA IS TRANSFERED IN <B>
        ;       WORD DATA IS TRANSFERED IN <B,A>
        ;
A.BHRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRBH+A.6821     ;GET BYTE
        STA B   PRBH+A.6821     ;DO CONTROL
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRBH+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
A.BLRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRBL+A.6821     ;GET BYTE
        STA B   PRBL+A.6821     ;DO CONTROL
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRG FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
A.BWRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRBH+A.6821     ;GET HIGH BYTE
        LDA A   PRBL+A.6821     ;AND LOW BYTE
        STA B   PRBH+A.6821     ;DO CONTROL
        STA A   PRBL+A.6821     ;DO CONTROL
        SEC                     ;HAVE WORD
        RTS
2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
        .PAGE
        ;
A.BHWT: BRA     2$              ;TEST ENTRY
1$:     TST     PRBH+A.6821     ;CLEAR IRQ FLAGS
        STA B   PRBH+A.6821     ;STORE BYTE
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRBH+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
A.BLWT: BRA     2$              ;TEST ENTRY
1$:     TST     PRBL+A.6821     ;CLEAR IRQ FLAGS
        STA B   PRBL+A.6821     ;STORE BYTE
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
A.BWWT: BRA     2$              ;TEST ENTRY
1$:     TST     PRBH+A.6821     ;CLEAR IRQ FLAGS
        TST     PRBL+A.6821     ;CLEAR IRQ FLAGS
        STA B   PRBH+A.6821     ;SEND HIGH BYTE
        STA A   PRBL+A.6821     ;SEND LOW BYTE
        SEC                     ;WORD SENT
        RTS
2$:     PSH A                   ;SAVE A
        LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        PUL A                   ;RESTORE A
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        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
        .PAGE
        .SBTTL  A.6821 INTERRUPT SERVICE DISPATCH ROUTINES
        ;
A.AH$I: LDX     A.APRT          ;GET SERVICE ADDRESS
        BNE     A.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRAH+A.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     A.IRQD          ;TERMINATE INTERRUPTS
        ;
A.AL$I: LDX     A.APRT+4        ;GET SERVICE ADDRESS
        BNE     A.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRAL+A.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     A.IRQD          ;TERMINATE INTERRUPTS
        ;
A.BH$I: LDX     A.BPRT          ;GET SERVICE ADDRESS
        BNE     A.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRBH+A.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     A.IRQD          ;TERMINATE INTERRUPTS
        ;
A.BL$I: LDX     A.BPRT+4        ;GET SERVICE ADDRESS
        BNE     A.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRBL+A.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     A.IRQD          ;TERMINATE INTERRUPTS
        ;
A.IRQG: JSR     0,X             ;DO SERVICE ROUTINE
        RTI
        ;
A.IRQD: LDA A   0,X             ;GET CONTROL REGISTER
        AND B   #,376           ;CLEAR CX1 INTERRUPT ENABLE
        BIT B   #,40            ;CX2 INTERRUPT MODE ?
        BNE     1$              ;BRANCH IF NOT
        AND B   #,367           ;CLEAR CX2 INTERRUPT ENABLE
1$:     STA B   0,X             ;SET NEW CONTROL
        RTI
        ;
        .IIF    NDF,$A.6821     .END
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        .PAGE
        .SBTTL  B.6821 PERIPHERAL INTERFACE SOFTWARE
        ;
        ;         THIS SOFTWARE PACKAGE SUPPORTS THE
        ;       6821 PERIPHERAL INTERFACE ADAPTER (PIA).
        ;         ENTRY POINTS TO THE SOFTWARE ARE DEFINED
        ;       FOR EXTERNAL ACCESS:
        ;
        ;         THE FOLLOWING DATA DIRECTION ROUTINES ARE
        ;       ENTERED WITH
        ;               <B> = DIRECTION CONTROL
        ;       BY A JSR ____
        ;
        ;       B.AHDR --> A-PORT <15:8> DIRECTION
        ;       B.ALDR --> A-PORT <7:0> DIRECTION
        ;       B.BHDR --> B-PORT <15:8> DIRECTION
        ;       B.BLDR --> B-PORT <7:0> DIRECTION
        ;
        ;         THE FOLLOWING CONTROL ROUTINES ARE ENTERED WITH
        ;               <X> = SERVICE ADDRESS
        ;               <B> = INTERRUPT ENABLE CONTROL
        ;               <A> = INTERRUPT DISABLE CONTROL
        ;       BY A JSR ____
        ;
        ;       B.AHDF --> A-PORT <15:8>
        ;       B.ALDF --> A-PORT <7:0>
        ;       B.BHDF --> B-PORT <15:8>
        ;       B.BLDF --> B-PORT <7:0>
        ;
        ;         THE FOLLOWING INTERRUPT ENABLE ROUTINES ARE
        ;       ENTERED BY JSR ____
        ;
        ;       B.AHUP --> A-PORT <15:8> INTERRUPT ENABLE
        ;       B.ALUP --> A-PORT <7:0> INTERRUPT ENABLE
        ;       B.BHUP --> B-PORT <15:0> INTERRUPT ENABLE
        ;       B.BLUP --> B-PORT <7:0> INTERRUPT ENABLE
        ;
        ;         THE FOLLOWING INTERRUPT DISABLE ROUTINES ARE
        ;       ENTERED BY JSR ____
        ;
        ;       B.AHDN --> A-PORT <15:0> INTERRUPT DISABLE
        ;       B.ALDN --> A-PORT <7:0> INTERRUPT DISABLE
        ;       B.BHDN --> B-PORT <15:8> INTERRUPT DISABLE
        ;       B.BLDN --> B-PORT <7:0> INTERRUPT DISABLE
        ;
        ;         THE FOLLOWING ARE INTERRUPT ENTRY POINTS
        ;       FOR THE DUAL PIA PORTS
        ;
        ;       B.AH$I --> A-PORT <15:8> IRQ
        ;
        ;       B.AL$I --> A-PORT <7:0> IRQ
        ;
        ;       B.BH$I --> B-PORT <15:8> IRQ
        ;
        ;       B.BL$L --> B-PORT <7:0> IRQ
        ;
        .PAGE
        ;
        ;         THE FOLLOWING ENTRY POINTS ARE USED TO TRANSFER
        ;       DATA TO THE VARIOUS PIA I/O REGISTERS. THE MAIN
        ;       ENTRY POINT VERIFIES THAT AT LEAST ONE OF THE
        ;       PORT IRQ FLAGS IS SET BEFORE TRANSFERRING DATA .
        ;       IF DATA IS TRANSFERED THEN THE 'C' BIT = 1,
        ;       IF THE PORT WAS NOT READY THEN NO TRANSFER
        ;       IS PERFORMED AND THE 'C' BIT = 0.
        ;         THE ROUTINES MAY BE ENTERED AT THE ENTRY POINT + 2
        ;       IF NO IRQ FLAG CHECKS ARE TO BE MADE.
        ;         BYTE DATA IS PASSED IN <B>.
        ;         WORD DATA IS PASSED IN <B,A>
        ;
        ;       CALL BY JSR ____
        ;
        ;       B.AHRD --> A-PORT <15:8> READ
        ;       B.ALRD --> A-PORT <7:0> READ
        ;       B.AWRD --> A-PORT <15:0> READ
        ;       B.BHRD --> B-PORT <15:8> READ
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        ;       B.BLRD --> B-PORT <7:0> READ
        ;       B.BWRD --> B-PORT <15:0> READ
        ;
        ;
        ;       B.AHWT --> A-PORT <15:8> WRITE
        ;       B.ALWT --> A-PORT <7:0> WRITE
        ;       B.AWWT --> A-PORT <15:0> WRITE
        ;       B.BHWT --> B-PORT <15:8> WRITE
        ;       B.BLWT --> B-PORT <7:0> WRITE
        ;       B.BWWT --> B-PORT <15:0> WRITE
        ;
        .PAGE
        .SBTTL  B.6821 PIA HARDWARE
        ;
        ;         THE PIA CONFIGURATION  CONSISTS OF TWO
        ;       MC6821 PERIPHERAL INTERFACE ADAPTERS (PIA'S)
        ;       WHICH MAY BE ADDRESSED AS 16-BIT PORTS.
        ;       ONE PIA UNIT FORMS THE HIGH ORDER PART <15:8>
        ;       AND THE OTHER THE LOW ORDER PART <7:0>
        ;
        ; REGISTER 0
        CRAH    =0      ;A-PORT <15:8> CONTROL REGISTER
        ;
        ; REGISTER 1
        CRAL    =1      ;A-PORT <7:0> CONTROL REGISTER
        ;
        ; REGISTER 2
        CRBH    =2      ;B-PORT <15:8> CONTROL REGISTER
        ;
        ; REGISTER 3
        CRBL    =3      ;B-PORT <7:0> CONTROL REGISTER
        ;
        ; REGISTER 4
        DDRAH   =4      ;CRAH<2>=0, A-PORT <15:8> DATA DIRECTION REGISTER
        PRAH    =4      ;CRAH<2>=1, A-PORT <15:8> DATA REGISTER
        ;
        ; REGISTER 5
        DDRAL   =5      ;CRAL<2>=0, A-PORT <7:0> DATA DIRECTION REGISTER
        PRAL    =5      ;CRAL<2>=1, A-PORT <7:0> DATA REGISTER
        ;
        ; REGISTER 6
        DDRBH   =6      ;CRBH<2>=0, B-PORT <15:8> DATA DIRECTION REGISTER
        PRBH    =6      ;CRBH<2>=1, B-PORT <15:8> DATA REGISTER
        ;
        ; REGISTER 7
        DDRBL   =7      ;CRBL<2>=0, B-PORT <7:0> DATA DIRECTION REGISTER
        PRBL    =7      ;CRBL<2>=1, B-PORT <7:0> DATA REGISTER
        ;
        .PAGE
        ;
        ;       A-PORT CONTROL REGISTERS
        ;
        ; CONTROL REGISTERS CRA_  - READ/WRITE REGISTERS
        ;                               CONTROLLING INTERRUPTS AND STROBES
        ;
        ; BIT 1 0       CONTROL OF INTERRUPT INPUT CA1
        ;               ACTIVE TRANSITION
        ;     _ _       TO SET CRA<7>           /IRQA OUTPUT
        ;     0 0               (-)             DISABLED
        ;     0 1               (-)             /CRA<7>
        ;     1 0               (+)             DISABLED
        ;     1 1               (+)             /CRA<7>
        ;       CRA<7> CLEARED BY A READ OF CORRESPONDING PRA_
        ;       /IRQA FOLLOWS STATE OF /CRA<7> WHEN ENABLED
        ;
        ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT
        ;     _
        ;     0         ACCESS DATA DIRECTION REGISTERS
        ;     1         ACCESS PORT DATA REGISTER
        ;
        ; BIT 5 4 3     CONTROL OF CA2 AS AN INTERRUPT INPUT
        ;               ACTIVE TRANSITION
        ;     _ _ _     TO SET CRA<6>           /IRQB OUTPUT
        ;     0 0 0             (-)             DISABLED
        ;     0 0 1             (-)             /CRA<6>
        ;     0 1 0             (+)             DISABLED
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        ;     0 1 1             (+)             /CRA<6>
        ;       CRA<6> CLEARED BY READ OF CORRESPONDING PRA_
        ;       /IRQB FOLLOWS STATE OF CRA<6> WHEN ENABLED
        ;
        ; BIT 5 4 3     CONTROL OF CA2 AS AN OUTPUT
        ;     _ _ _     CA2 LOW                 CA2 HIGH
        ;     1 0 0     AFTER READ TO PRA_      WHEN CRA<7> IS SET
        ;               ON (+) OF NEXT E        BY CA1 TRANSITION
        ;     1 0 1     AFTER READ TO PRA_      ON SECOND (+) E AFTER
        ;               ON (+) OF NEXT E        PIA DESELECTED
        ;     1 1 0     =CRA<3>
        ;     1 1 1                             =CRA<3>
        ;
        ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CA2, CLEARED BY READ OF PRA_
        ;
        ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CA1, CLEARED BY READ OF PRA_
        ;
        ;       DATA DIRECTION REGISTER (DDRA_)
        ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL
        ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED
        ;               BY 0'S AND OUTPUT BITS BY 1'S.
        ;
        ;       PERIPHERAL DATA REGISTER (PRA_)
        ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGISTERS
        ;
        .PAGE
        .SBTTL  B.6821 DETAILS
        ;
        ;       B-PORT CONTROL REGISTERS
        ;
        ; CONTROL REGISTERS CRB_  - READ/WRITE REGISTERS
        ;                               CONTROLLING INTERRUPTS AND STROBES
        ;
        ; BIT 1 0       CONTROL OF INTERRUPT INPUT CB1
        ;               ACTIVE TRANSITION
        ;     _ _       TO SET CRB<7>           /IRQA OUTPUT
        ;     0 0               (-)             DISABLED
        ;     0 1               (-)             /CRB<7>
        ;     1 0               (+)             DISABLED
        ;     1 1               (+)             /CRB<7>
        ;       CRB<7> CLEARED BY A READ OF CORRESPONDING PRB_
        ;       /IRQA FOLLOWS STATE OF /CRB<7> WHEN ENABLED
        ;
        ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT
        ;     _
        ;     0         ACCESS DATA DIRECTION REGISTERS
        ;     1         ACCESS PORT DATA REGISTER
        ;
        ; BIT 5 4 3     CONTROL OF CB2 AS AN INTERRUPT INPUT
        ;               ACTIVE TRANSITION
        ;     _ _ _     TO SET CRB<6>           /IRQB OUTPUT
        ;     0 0 0             (-)             DISABLED
        ;     0 0 1             (-)             /CRB<6>
        ;     0 1 0             (+)             DISABLED
        ;     0 1 1             (+)             /CRB<6>
        ;       CRB<6> CLEARED BY READ OF CORRESPONDING PRB_
        ;       /IRQB FOLLOWS STATE OF CRB<6> WHEN ENABLED
        ;
        ; BIT 5 4 3     CONTROL OF CB2 AS AN OUTPUT
        ;     _ _ _     CB2 LOW                 CB2 HIGH
        ;     1 0 0     AFTER WRITE TO PRB      WHEN CRB<7> IS SET
        ;               ON (+) OF NEXT E        BY CB1 TRANSITION
        ;     1 0 1     AFTER WRITE TO PRB      ON SECOND (+) E AFTER
        ;               ON (+) OF NEXT E        PIA DESELECTED
        ;     1 1 0     =CRB<3>
        ;     1 1 1                             =CRB<3>
        ;
        ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CB2, CLEARED BY READ OF PRB_
        ;
        ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRANSITION
        ;                       OF CB1, CLEARED BY READ OF PRB_
        ;
        ;       DATA DIRECTION REGISTER (DDRB_)
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        ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL
        ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED
        ;               BY 0'S AND OUTPUT BITS BY 1'S.
        ;
        ;       PERIPHERAL DATA REGISTER (PRB_)
        ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGISTERS
        ;
        .PAGE
        .SBTTL  B.6821 VARIABLES AND POINTERS
        ;
        ;       PORT STATUS AND BUFFERSS
        ;
        .IF     NDF,$B.6821
        B.6821  =       210     ;PIA PORT DEFAULT ADDRESS
        VARSAV  =       0       ;DEFAULT VARIABLE ADDRESS
        PGMSAV  =       100000  ;DEFAULT PROGRAM ADDRESS
        .=PGMSAV
        .ENDC
        ;
        PGMSAV=.
        .=VARSAV
        ;
B.APRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
        .BYTE   0,0     ;<7:0> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
B.BPRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
        .BYTE   0,0     ;<7:0> SERVICE VECTOR
        .BYTE   0,0     ;'UP','DN' CONTROL
        ;
        VARSAV=.
        .=PGMSAV
        ;
        .PAGE
        .SBTTL  B.6821 A-PORT CONTROL ROUTINES
        ;
        ;       DATA DIRECTION LOAD ROUTINES
        ;       ENTER WITH DIRECTION CODE IN <B>
        ;
B.AHDR: LDA A   CRAH+B.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRAH+B.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRAH+B.6821    ;SET DIRECTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRAH+B.6821     ;AND RESTORE
        RTS
        ;
B.ALDR: LDA A   CRAL+B.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRAL+B.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRAL+B.6821    ;SET DIRCTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRAL+B.6821     ;AND RESTORE
        RTS
        ;
        .PAGE
        ;       CONTROL AND SERVICE VECTOR LOADER
        ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>
        ;       'UP' CONTROL IN <B>, AND
        ;       'DN' CONTROL IN <A>
        ;
B.AHDF: STX     B.APRT          ;SAVE SERVICE ROUTINE ADDRESS
        STA B   B.APRT+2        ;'UP' CONTROL
        STA A   B.APRT+3        ;'DN' CONTROL
        RTS
        ;
B.ALDF: STX     B.APRT+4        ;SAVE SERVICE ROUTINE ADDRESS
        STA B   B.APRT+6        ;'UP' CONTROL
        STA A   B.APRT+7        ;'DN' CONTROL
        RTS
        ;
        ;
        ;       INTERRUPT CONTROL LOADERS
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        ;
B.AHUP: LDA B   B.APRT+2        ;'UP' CONTROL
        STA B   CRAH+B.6821
        RTS
        ;
B.ALUP: LDA B   B.APRT+6        ;'UP' CONTROL
        STA B   CRAL+B.6821
        RTS
        ;
B.AHDN: LDA B   B.APRT+3        ;'DN' CONTROL
        STA B   CRAH+B.6821
        RTS
        ;
B.ALDN: LDA B   B.APRT+7        ;'DN' CONTROL
        STA B   CRAL+B.6821
        RTS
        ;
        .PAGE
        .SBTTL  B.6821 B-PORT CONTROL ROUTINES
        ;
        ;       DATA DIRECTION LOAD ROUTINES
        ;       ENTER WITH DIRECTION CODE IN <B>
        ;
B.BHDR: LDA A   CRBH+B.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRBH+B.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRBH+B.6821    ;SET DIRECTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRBH+B.6821     ;AND RESTORE
        RTS
        ;
B.BLDR: LDA A   CRBL+B.6821     ;GET CURRENT CONTROL
        PSH A                   ;AND SAVE
        AND A   #,373           ;MASK DDR BIT
        STA A   CRBL+B.6821     ;ACCESS DIRECTION REGISTER
        STA B   DDRBL+B.6821    ;SET DIRCTIONS
        PUL A                   ;GET SAVED CONTROL
        STA A   CRBL+B.6821     ;AND RESTORE
        RTS
        ;
        .PAGE
        ;       CONTROL AND SERVICE VECTOR LOADER
        ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>
        ;       'UP' CONTROL IN <B>, AND
        ;       'DN' CONTROL IN <A>
        ;
B.BHDF: STX     B.BPRT          ;SAVE SERVICE ROUTINE ADDRESS
        STA B   B.BPRT+2        ;'UP' CONTROL
        STA A   B.BPRT+3        ;'DN' CONTROL
        RTS
        ;
B.BLDF: STX     B.BPRT+4        ;SAVE SERVICE ROUTINE ADDRESS
        STA B   B.BPRT+6        ;'UP' CONTROL
        STA A   B.BPRT+7        ;'DN' CONTROL
        RTS
        ;
        ;
        ;       INTERRUPT CONTROL LOADERS
        ;
B.BHUP: LDA B   B.BPRT+2        ;'UP' CONTROL
        STA B   CRBH+B.6821
        RTS
        ;
B.BLUP: LDA B   B.BPRT+6        ;'UP' CONTROL
        STA B   CRBL+B.6821
        RTS
        ;
B.BHDN: LDA B   B.BPRT+3        ;'DN' CONTROL
        STA B   CRBH+B.6821
        RTS
        ;
B.BLDN: LDA B   B.BPRT+7        ;'DN' CONTROL
        STA B   CRBL+B.6821
        RTS
        ;
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        .PAGE
        .SBTTL  B.6821 A-PORT TRANSFERS
        ;
        ;       BYTE DATA IS TRANSFERED IN <B>
        ;       WORD DATA IS TRANSFERED IN <B,A>
        ;
B.AHRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRAH+B.6821     ;GET BYTE
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRAH+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
B.ALRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRAL+B.6821     ;GET BYTE
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRAL+B.6821     ;CHECK FOR IRG FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
B.AWRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRAH+B.6821     ;GET HIGH BYTE
        LDA A   PRAL+B.6821     ;AND LOW BYTE
        SEC                     ;HAVE WORD
        RTS
2$:     LDA A   CRAL+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
        .PAGE
        ;
B.AHWT: BRA     2$              ;TEST ENTRY
1$:     STA B   PRAH+B.6821     ;STORE BYTE
        TST     PRAH+B.6821     ;CLEAR IRQ FLAGS
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRAH+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
B.ALWT: BRA     2$              ;TEST ENTRY
1$:     STA B   PRAL+B.6821     ;STORE BYTE
        TST     PRAL+B.6821     ;CLEAR IRQ FLAGS
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRAL+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
B.AWWT: BRA     2$              ;TEST ENTRY
1$:     STA B   PRAH+B.6821     ;SEND HIGH BYTE
        STA A   PRAL+B.6821     ;SEND LOW BYTE
        TST     PRAH+B.6821     ;CLEAR IRQ FLAGS
        TST     PRAL+B.6821     ;CLEAR IRQ FLAGS
        SEC                     ;WORD SENT
        RTS
2$:     PSH A                   ;SAVE A
        LDA A   CRAL+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        PUL A                   ;RESTORE A
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
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        .PAGE
        .SBTTL  B.6821 B-PORT TRANSFERS
        ;
        ;       BYTE DATA IS TRANSFERED IN <B>
        ;       WORD DATA IS TRANSFERED IN <B,A>
        ;
B.BHRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRBH+B.6821     ;GET BYTE
        STA B   PRBH+B.6821     ;DO CONTROL
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRBH+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
B.BLRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRBL+B.6821     ;GET BYTE
        STA B   PRBL+B.6821     ;DO CONTROL
        SEC                     ;HAVE BYTE
        RTS
2$:     LDA A   CRBL+B.6821     ;CHECK FOR IRG FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
B.BWRD: BRA     2$              ;TEST ENTRY
1$:     LDA B   PRBH+B.6821     ;GET HIGH BYTE
        LDA A   PRBL+B.6821     ;AND LOW BYTE
        STA B   PRBH+B.6821     ;DO CONTROL
        STA A   PRBL+B.6821     ;DO CONTROL
        SEC                     ;HAVE WORD
        RTS
2$:     LDA A   CRBL+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;NO DATA
        RTS
        ;
        .PAGE
        ;
B.BHWT: BRA     2$              ;TEST ENTRY
1$:     TST     PRBH+B.6821     ;CLEAR IRQ FLAGS
        STA B   PRBH+B.6821     ;STORE BYTE
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRBH+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
B.BLWT: BRA     2$              ;TEST ENTRY
1$:     TST     PRBL+B.6821     ;CLEAR IRQ FLAGS
        STA B   PRBL+B.6821     ;STORE BYTE
        SEC                     ;BYTE SENT
        RTS
2$:     LDA A   CRBL+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
B.BWWT: BRA     2$              ;TEST ENTRY
1$:     TST     PRBH+B.6821     ;CLEAR IRQ FLAGS
        TST     PRBL+B.6821     ;CLEAR IRQ FLAGS
        STA B   PRBH+B.6821     ;SEND HIGH BYTE
        STA A   PRBL+B.6821     ;SEND LOW BYTE
        SEC                     ;WORD SENT
        RTS
2$:     PSH A                   ;SAVE A
        LDA A   CRBL+B.6821     ;CHECK FOR IRQ FLAG
        BIT A   #,300
        PUL A                   ;RESTORE A
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        BNE     1$              ;BRANCH IF FLAG SET
        CLC                     ;DATA NOT SENT
        RTS
        ;
        .PAGE
        .SBTTL  B.6821 INTERRUPT SERVICE DISPATCH ROUTINES
        ;
B.AH$I: LDX     B.APRT          ;GET SERVICE ADDRESS
        BNE     B.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRAH+B.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     B.IRQD          ;TERMINATE INTERRUPTS
        ;
B.AL$I: LDX     B.APRT+4        ;GET SERVICE ADDRESS
        BNE     B.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRAL+B.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     B.IRQD          ;TERMINATE INTERRUPTS
        ;
B.BH$I: LDX     B.BPRT          ;GET SERVICE ADDRESS
        BNE     B.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRBH+B.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     B.IRQD          ;TERMINATE INTERRUPTS
        ;
B.BL$I: LDX     B.BPRT+4        ;GET SERVICE ADDRESS
        BNE     B.IRQG          ;BRANCH IF DEFINED
        LDX     #,CRBL+B.6821   ;INTERRUPT CONTROL ADDRESS
        BRA     B.IRQD          ;TERMINATE INTERRUPTS
        ;
B.IRQG: JSR     0,X             ;DO SERVICE ROUTINE
        RTI
        ;
B.IRQD: LDA A   0,X             ;GET CONTROL REGISTER
        AND B   #,376           ;CLEAR CX1 INTERRUPT ENABLE
        BIT B   #,40            ;CX2 INTERRUPT MODE ?
        BNE     1$              ;BRANCH IF NOT
        AND B   #,367           ;CLEAR CX2 INTERRUPT ENABLE
1$:     STA B   0,X             ;SET NEW CONTROL
        RTI
        ;
        .IIF    NDF,$B.6821     .END
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        .PAGE
        .SBTTL  THE END
        ;
        .END
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PARALLLEL 'PORT'       MACRO V05.06  Thursday 18-Oct-07 19:15  Page 2

      1                                         .TITLE  PARALLLEL 'PORT'

      2                                         .SBTTL  PARALLEL PORT AS SEEN ON THE ARB-11 BUS

      3                                         ;

      4                                         ;[X XXX XXX XXX XXN NNN]  00    INPUT BUFFER STATUS REGIS
TER

      5                                         ; <15:08> H                          <07:00> L

      6                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

      7                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

      8                                         ;   0   0   0   0   0   0   0   0      R   I   0   0   0 
  0   0   0

      9                                         ;

     10                                         ;       R -     <07:00> DATA READY (R)

     11                                         ;                       CLEARED BY READ OF

     12                                         ;                       DATA <07:00> OR <15:00> OF (02)

     13                                         ;       I -     INTERRUPT ENABLE BIT (R/W)

     14                                         ;

     15                                         ;

     16                                         ;[X XXX XXX XXX XXN NNN]  02    INPUT BUFFER

     17                                         ; <15:08> H                          <07:00> L

     18                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     19                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     20                                         ;

     21                                         ; [15-00]       16-BIT INPUT BUFFER

     22                                         ; [15-08]       CHECK SUM (FUNCTION=7)

     23                                         ;

     24                                         ;

     25                                         ;

     26                                         ;[X XXX XXX XXX XXN NNN]  04    OUTPUT BUFFER STATUS REGI
STER

     27                                         ; <15:08> H                          <07:00> L

     28                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     29                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     30                                         ;   0   0   0   0   0   0   0   0      R   I   0   0   0 
  0   0   0
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     32                                         ;       R -     <07:00> DATA REQUEST (R)

     33                                         ;                       CLEARED BY WRITE OF

     34                                         ;                       DATA <07:00> OR <15:00> OF (06)

     35                                         ;       I -     INTERRUPT ENABLE BIT (R/W)

     36                                         ;

     37                                         ;

     38                                         ;[X XXX XXX XXX XXN NNN]  06    OUTPUT BUFFER

     39                                         ; <15:08> H                          <07:00> L

     40                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     41                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     42                                         ;

     43                                         ;

     44                                         ; [15-00]       16-BIT OUTPUT BUFFER

     45                                         ; [15-08]       8-BIT FUNCTION CODE (ONLY IF UPPER BYTE I
NTERRUPT

     46                                         ;                                       IS ENABLED DURING
 WRTE)

     47                                         ; [07-00]       8-BIT BINARY LOADER BUFFER (FUNCTION=7)

     48                                         ;

     49                                         ;
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PARALLLEL 'PORT'       MACRO V05.06  Thursday 18-Oct-07 19:15  Page 3

PARALLEL PORT AS SEEN ON THE ARB-11 BUS

      1                                         ;

      2                                         ;[X XXX XXX XXX XXN NNN]  10    FUNCTION STATUS REGISTER

      3                                         ; <15:08> H                          <07:00> L

      4                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

      5                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

      6                                         ;   0   0   0   0   0   0   0   0      R   I   0   0   0 
  0   0   0

      7                                         ;

      8                                         ;       R -     <07:00> FUNCTION DATA READY (R)

      9                                         ;                       CLEARED BY READ OF

     10                                         ;                       DATA <15:08> OR <15:00> OF (02)

     11                                         ;       I -     INTERRUPT ENABLE BIT (R/W)

     12                                         ;

     13                                         ;

     14                                         ;[X XXX XXX XXX XXN NNN]  12    A-PORT PERIPHERAL CONTROL
 REGISTER

     15                                         ; <15:08> H                          <07:00> L

     16                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     17                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     18                                         ;[ H7  H6  H5  H4  H3  H2  H1  H0 ] [ L7  L6  L5  L4  L3 
 L2  L1  L0 ]

     19                                         ;

     20                                         ;       <H7-H0> -       <15:08> PIA CONTROL FOR (02)

     21                                         ;       <L7-L0> -       <07:00> PIA CONTROL FOR (02)

     22                                         ;

     23                                         ;

     24                                         ;[X XXX XXX XXX XXN NNN]  14    FUNCTION STATUS

     25                                         ; <15:08> H                          <07:00> L

     26                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     27                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     28                                         ;   0   0   0   0   0   0   0   0      R   I   0   0   0 
  0   0   0

     29                                         ;

     30                                         ;       R -     FUNCTION CODE READY
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     32                                         ;                       DATA <15:08> OR <15:00> OF (06)

     33                                         ;       I -     INTERRUPT ENABLE BIT (R/W)

     34                                         ;

     35                                         ;

     36                                         ;[X XXX XXX XXX XXN NNN]  16    B-PORT PERIPHERAL CONTROL
 REGISTER

     37                                         ; <15:08> H                          <07:00> L

     38                                         ;[ 15  14  13  12  11  10  09  08 ] [ 07  06  05  04  03 
 02  01  00 ]

     39                                         ;  __  __  __  __  __  __  __  __     __  __  __  __  __ 
 __  __  __

     40                                         ;[ H7  H6  H5  H4  H3  H2  H1  H0 ] [ L7  L6  L5  L4  L3 
 L2  L1  L0 ]

     41                                         ;

     42                                         ;       <H7-H0> -       <15:08> PIA CONTROL FOR (06)

     43                                         ;       <L7-L0> -       <07:00> PIA CONTROL FOR (06)

     44                                         ;

     45                                         ;
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PARALLLEL 'PORT'       MACRO V05.06  Thursday 18-Oct-07 19:15  Page 4

SOFTWARE DEFINITIONS

      1                                         .SBTTL  SOFTWARE DEFINITIONS

      2                                         ;

      3                                         ;         THE PARALLEL PORT SOFTWARE REQUIRES

      4                                         ;       THE 16-BIT PIA SOFTWARE PACKAGE '6821A.MAC',

      5                                         ;       THE 16-BIT PIA SOFTWARE PACKAGE '6821B.MAC', AND

      6                                         ;       THE ABSOLUTE BINARY LOADER 'LOADER.MAC'.

      7                                         ;

      8                                         ;

      9         000001                          $A.6821 =1

     10         000200                          A.6821  =200    ;16-BIT BUS PORT ADDRESS

     11                                         ;

     12         000001                          $B.6821 =1

     13         000210                          B.6821  =210    ;16-BIT I/O PORT ADDRESS

     14                                         ;

     15         000001                          $LOADER =1      ;USE ABSOLUTE LOADER

     16                                         ;

     17         000001                          $FAST   =1      ;DIRECT VERSION

     18                                         ;

     19         174000                          PGMSAV  =174000 ;ROM ADDRESS

     20         000000                          VARSAV  =0      ;DIRECT VARIABLE SPACE TO 177

     21                                         ;

     22         000177                          STACK   =177    ;STACK AREA (64-BYTES)

     23                                         ;

     24                                         ;       INTERRUPT VECTORS

     25                                         ;

     26         177740                          .=177740

     27 177740                                  FDB     SPRIUS  ;OOPS !

        177740     370     006

     28 177742                                  FDB     SPRIUS  ;OOPS !

        177742     370     006

     29 177744                                  FDB     SPRIUS  ;OOPS !

        177744     370     006

     30 177746                                  FDB     SPRIUS  ;OOPS !

        177746     370     006

     31 177750                          IRQ0:   FDB     B.BL$I  ;I/O B-PORT <7:0> INTERRUPT
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     32 177752                          IRQ1:   FDB     B.BH$I  ;I/O B-PORT <15:8> INTERRUPT

        177752     374     275

     33 177754                          IRQ2:   FDB     A.AL$I  ;BUS A-PORT <7:0> INTERRUPT

        177754     373     064

     34 177756                          IRQ3:   FDB     A.AH$I  ;BUS A-PORT <15:8> INTERRUPT

        177756     373     053

     35 177760                          IRQ4:   FDB     A.BL$I  ;BUS B-PORT <7:0> INTERRUPT

        177760     373     106

     36 177762                          IRQ5:   FDB     A.BH$I  ;BUS B-PORT <15:8> INTERRUPT

        177762     373     075

     37 177764                          IRQ6:   FDB     B.AL$I  ;I/O A-PORT <7:0> INTERRUPT

        177764     374     264

     38 177766                          IRQ7:   FDB     B.AH$I  ;I/O A-PORT <15:8> INTERRUPT

        177766     374     253

     39 177770                          IRQN:   FDB     SPRIUS  ;NO HARDWARE

        177770     370     006

     40 177772                          SWINT:  FDB     SWIRQ   ;SWI INTERRUPT

        177772     370     007

     41 177774                          NMINT:  FDB     NMIRQ   ;ATTACHED PROCESSOR INIT INTERRUPT

        177774     370     000

     42 177776                          RESINT: FDB     RESTRT  ;POWER UP RESTART VECTOR
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SOFTWARE DEFINITIONS

        177776     370     016

     43                                         ;
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PARALLLEL 'PORT'       MACRO V05.06  Thursday 18-Oct-07 19:15  Page 5

STARTUP AND BACKGROUND PROGRAM

      1                                         .SBTTL  STARTUP AND BACKGROUND PROGRAM

      2                                         ;

      3         000000                          .=VARSAV

      4 000000     000     000          NMIRQV: .BYTE   0,0     ;INIT INTERRUPT VECTOR

      5 000002     000     000          SWIRQV: .BYTE   0,0     ;SWI INTERRUPT VECTOR

      6 000004     000                  P.FNCT: .BYTE   0       ;FUNCTION CODE

      7         000005                          VARSAV=.

      8         174000                          .=PGMSAV

      9                                         ;

     10 174000                          NMIRQ:  LDX     NMIRQV          ;GET VECTOR

        174000     336     000

     11 174002                                  BEQ     SPRIUS          ;BRANCH IF NOT DEFINED

        174002     047     002

     12 174004                                  JSR     0,X             ;ELSE DO IT

        174004     255     000

     13 174006                          SPRIUS: RTI                     ;HOW DID WE GET HERE ?

        174006     073

     14                                         ;

     15 174007                          SWIRQ:  LDX     SWIRQV          ;GET SWI VECTOR

        174007     336     002

     16 174011                                  BEQ     1$              ;BRANCH IF NOT DEFINED

        174011     047     002

     17 174013                                  JMP     0,X             ;SPECIAL SWI CALL TO ACCESS

        174013     156     000

     18 174015                          1$:     RTI                     ;INTERRUPT DRIVEN ROUTINES

        174015     073

     19                                         ;

     20 174016                          RESTRT: LDS     #,STACK         ;SET UP STACK POINTER

        174016     216     000     177

     21 174021                                  LDX     #,0

        174021     316     000     000

     22 174024                                  STX     SWIRQV          ;SET SWI FOR NOTHING

        174024     337     002

     23 174026                                  STX     NMIRQV          ;SET NMI FOR NOTHING

        174026     337     000
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        174030     215     047

     25                                         ;

     26                                         ;       BACKGROUND PROGRAM

     27                                         ;

     28 174032                          1$:     LDS     #,STACK         ;SET THE STACK POINTER

        174032     216     000     177

     29 174035                                  CLR     177740          ;ENABLE ALL INTERRUPTS

        174035     177     377     340

     30 174040                                  CLI                     ;(VIA 6828 CONTROLLER)

        174040     016

     31 174041                                  LDX     #,0             ;LOOP COUNTER

        174041     316     000     000

     32 174044                          2$:     INX                     ;LOOP HERE 64K TIMES

        174044     010

     33 174045                                  BNE     2$

        174045     046     375

     34 174047                                  JSR     A.ALUP          ;RE-ENABLE <7:0> INPUT

        174047     275     372     014

     35 174052                                  JSR     A.AHUP          ;RE-ENABLE <15:8> INPUT

        174052     275     372     007

     36 174055                                  JSR     A.BLUP          ;RE-ENABLE <7:0> OUTPUT
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        174055     275     372     110

     37 174060                                  JSR     A.BHDN          ;DISABLE <15:8> OUTPUT

        174060     275     372     115

     38 174063                                  JSR     B.ALUP          ;RE-ENABLE <7:0> INPUT

        174063     275     373     214

     39 174066                                  JSR     B.AHUP          ;RE-ENABLE <15:8> INPUT

        174066     275     373     207

     40 174071                                  JSR     B.BLUP          ;RE-ENABLE <7:0> OUTPUT

        174071     275     373     310

     41 174074                                  JSR     B.BHDN          ;DISABLE <15:8> OUTPUT

        174074     275     373     315

     42 174077                                  BRA     1$

        174077     040     331

     43                                         ;
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PORT INITIALIZATION

      1                                         .SBTTL  PORT INITIALIZATION

      2                                         ;

      3 174101                          PINITS: JSR     LOAD$I          ;INITIALIZE ABSOLUTE LOADER

        174101     275     371     142

      4                                         ;

      5 174104                                  CLR     P.FNCT          ;INSURE NORMAL PORT

        174104     177     000     004

      6                                         ;

      7                                         ;       SET UP BUS-PORT PARALLEL OUTPUT

      8                                         ;

      9 174107                                  LDX     #,P.BSBL        ;SERVICE VECTOR

        174107     316     371     103

     10 174112                                  LDA B   #,45            ;CB2(ON E, LOW), CB1(-, HIGH)

        174112     306     045

     11 174114                                  LDA A   #,74

        174114     206     074

     12 174116                                  JSR     A.BLDF          ;SAVE CONTROL

        174116     275     372     074

     13 174121                                  LDX     #,0             ;NO SERVICE

        174121     316     000     000

     14 174124                                  LDA B   #,44            ;CB2(ON E, LOW), CB1(-, HIGH)

        174124     306     044

     15 174126                                  LDA A   #,74

        174126     206     074

     16 174130                                  JSR     A.BHDF          ;SAVE CONTROL

        174130     275     372     065

     17 174133                                  LDA B   #,377           ;OUTPUT

        174133     306     377

     18 174135                                  JSR     A.BLDR

        174135     275     372     050

     19 174140                                  LDA B   #,377           ;OUTPUT

        174140     306     377

     20 174142                                  JSR     A.BHDR

        174142     275     372     033

     21                                         ;
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     23                                         ;

     24 174145                                  LDX     #,P.BSAL        ;SERVICE VECTOR

        174145     316     370     374

     25 174150                                  LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)

        174150     306     045

     26 174152                                  LDA A   #,74

        174152     206     074

     27 174154                                  JSR     A.ALDF          ;SAVE CONTROL

        174154     275     372     000

     28 174157                                  LDX     #,P.BSAH        ;SERVICE VECTOR

        174157     316     371     120

     29 174162                                  LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)

        174162     306     045

     30 174164                                  LDA A   #,74

        174164     206     074

     31 174166                                  JSR     A.AHDF          ;SAVE CONTROL

        174166     275     371     371

     32 174171                                  LDA B   #,0             ;INPUT

        174171     306     000

     33 174173                                  JSR     A.ALDR

        174173     275     371     354
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     34 174176                                  LDA B   #,0             ;INPUT

        174176     306     000

     35 174200                                  JSR     A.AHDR

        174200     275     371     337

     36                                         ;

     37                                         ;       SET UP I/O-PORT PARALLEL OUTPUT

     38                                         ;

     39 174203                                  LDX     #,P.IOBL        ;SERVICE VECTOR

        174203     316     371     051

     40 174206                                  LDA B   #,45            ;CB2(ON E, LOW), CB1(-, HIGH)

        174206     306     045

     41 174210                                  LDA A   #,74

        174210     206     074

     42 174212                                  JSR     B.BLDF          ;SAVE CONTROL

        174212     275     373     274

     43 174215                                  LDX     #,0             ;NO SERVICE

        174215     316     000     000

     44 174220                                  LDA B   #,44            ;CB2(ON E, LOW), CB1(-, HIGH)

        174220     306     044

     45 174222                                  LDA A   #,74

        174222     206     074

     46 174224                                  JSR     B.BHDF          ;SAVE CONTROL

        174224     275     373     265

     47 174227                                  LDA B   #,377           ;OUTPUT

        174227     306     377

     48 174231                                  JSR     B.BLDR

        174231     275     373     250

     49 174234                                  LDA B   #,377           ;OUTPUT

        174234     306     377

     50 174236                                  JSR     B.BHDR

        174236     275     373     233

     51                                         ;

     52                                         ;       SET UP I/O-PORT PARALLEL INPUT

     53                                         ;

     54 174241                                  LDX     #,P.IOAL        ;SERVICE VECTOR
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     55 174244                                  LDA B   #,45            ;CA2(ON E, LOW), CA1(-, HIGH)

        174244     306     045

     56 174246                                  LDA A   #,74

        174246     206     074

     57 174250                                  JSR     B.ALDF          ;SAVE CONTROL

        174250     275     373     200

     58 174253                                  LDX     #,0             ;NO SERVICE

        174253     316     000     000

     59 174256                                  LDA B   #,44            ;CA2(ON E, LOW), CA1(-, HIGH)

        174256     306     044

     60 174260                                  LDA A   #,74

        174260     206     074

     61 174262                                  JSR     B.AHDF          ;SAVE CONTROL

        174262     275     373     171

     62 174265                                  LDA B   #,0             ;INPUT

        174265     306     000

     63 174267                                  JSR     B.ALDR

        174267     275     373     154

     64 174272                                  LDA B   #,0             ;INPUT

        174272     306     000

     65 174274                                  JSR     B.AHDR
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        174274     275     373     137

     66                                         ;

     67                                         ;       ENABLE/DISABLE INTERRUPTS

     68                                         ;

     69                                         ;BUS-PORT

     70 174277                                  JSR     A.ALDN          ;CLEAR, CA2='1'

        174277     275     372     026

     71 174302                                  JSR     A.ALUP          ;ENABLE

        174302     275     372     014

     72 174305                                  JSR     A.ALRD+2        ;CLEAR IRQA, CA2='0'

        174305     275     372     147

     73                                         ;

     74 174310                                  JSR     A.AHDN          ;CLEAR, CA2='1'

        174310     275     372     021

     75 174313                                  JSR     A.AHUP          ;ENABLE

        174313     275     372     007

     76 174316                                  JSR     A.AHRD+2        ;CLEAR IRQ, CA2='0'

        174316     275     372     131

     77                                         ;

     78 174321                                  JSR     A.BLDN          ;CLEAR, CB2='1'

        174321     275     372     122

     79 174324                                  JSR     A.BLRD+2        ;CLEAR IRQ, CB2='1'

        174324     275     372     317

     80 174327                                  JSR     A.BLUP          ;ENABLE

        174327     275     372     110

     81                                         ;

     82 174332                                  JSR     A.BHDN          ;CLEAR, CB2='1'

        174332     275     372     115

     83 174335                                  JSR     A.BHRD+2        ;CLEAR IRQ, CB2='1'

        174335     275     372     277

     84                                         ;

     85                                         ;I/O-PORT

     86 174340                                  JSR     B.AHDN          ;CLEAR, CA2='1'

        174340     275     373     221

     87 174343                                  JSR     B.ALDN
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     88 174346                                  JSR     B.AHUP          ;ENABLE

        174346     275     373     207

     89 174351                                  JSR     B.ALUP

        174351     275     373     214

     90 174354                                  JSR     B.AWRD+2        ;CLEAR IRQ, CA2'S='0'

        174354     275     373     365

     91                                         ;

     92 174357                                  JSR     B.BHDN          ;DISABLE

        174357     275     373     315

     93 174362                                  JSR     B.BLDN

        174362     275     373     322

     94 174365                                  JSR     B.BWRD+2        ;CLEAR IRQ, CB2'S='1'

        174365     275     374     137

     95 174370                                  JSR     B.BLUP          ;ENABLE

        174370     275     373     310

     96                                         ;

     97 174373                                  RTS

        174373     071

     98                                         ;

     99                                         .IF     NDF,$FAST

    100                                         ;       PORT SERVICE ROUTINES
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    101                                         ;

    102                                         ; ARB-11 TRANSFER TO I/O-PORT OUTPUT

    103                                         ;  LOW  BYTE 'READY' WHEN PORT REQUESTS DATA

    104                                         ;  I/O-PORT LOW BYTE CA2='0' WHEN DATA IS AT THE PORT

    105                                         ;

    106                                 P.BSAL: LDA B   P.FNCT          ;CHECK  FUNCTION

    107                                         CMP B   #,7             ;LOADER ?

    108                                         BNE     1$              ;BRANCH IF NOT

    109                                         JSR     A.ALRD          ;GET BYTE

    110                                         JSR     LOADER          ;GO PROCESS BYTE

    111                                         JSR     A.BHWT+2        ;WRITE CHECK SUM

    112                                         RTS

    113                                 1$:     JSR     A.ALDN          ;HOLD CA2='1'

    114                                         JSR     B.BLDN          ;RESTROBE CONTROL

    115                                         JSR     B.BLUP

    116                                         JSR     A.AWRD+2        ;READ WORD DATA

    117                                         JSR     B.BWWT+2        ;TRANSFER READY OR NOT !

    118                                         JSR     A.ALUP          ;LEAVE CA2='1'

    119                                         RTS

    120                                         ;

    121                                 P.IOBL: JSR     A.ALRD+2        ;CA2='0', PORT READY

    122                                         JSR     B.BLDN          ;DISABLE CONTROL

    123                                         JSR     B.BLRD+2        ;CLEAR INTERRUPT

    124                                         JSR     B.BLUP          ;RE-ENABLE

    125                                         RTS

    126                                         ;

    127                                         ;

    128                                         ; I/O-PORT INPUT TRANSFER TO ARB-11

    129                                         ;  LOW  BYTE 'READY' WHEN DATA IS AVAILABLE

    130                                         ;  I/O-PORT LOW  BYTE CA2='0' WHEN I/O-PORT DATA HAS BEEN
 READ

    131                                         ;  I/O-PORT HIGH BYTE CA2='0' WHEN DATA IS TAKEN BY ARB-1
1

    132                                         ;

    133                                 P.IOAL: JSR     B.AHDN          ;HOLD CA2='1'

    134                                         JSR     B.AWRD+2        ;READ I/O-PORT DATA
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    136                                         JSR     B.AHUP          ;LEAVE CA2='1'

    137                                         RTS

    138                                         ;

    139                                 P.BSBL: JSR     B.AHDN          ;CA2='1'

    140                                         JSR     B.AHUP

    141                                         JSR     B.AHRD+2        ;CA2='0', DATA TAKEN

    142                                         JSR     A.BLDN          ;DISABLE CONTROL

    143                                         JSR     A.BLRD+2        ;CLEAR INTERRUPT

    144                                         JSR     A.BLUP          ;RE-ENABLE

    145                                         RTS

    146                                         ;

    147                                         .ENDC

    148                                         .IF     DF,$FAST

    149                                         ;       PORT SERVICE ROUTINES

    150                                         ;

    151                                         ; ARB-11 TRANSFER TO I/O-PORT OUTPUT

    152                                         ;  LOW  BYTE 'READY' WHEN PORT REQUESTS DATA

    153                                         ;  I/O-PORT LOW BYTE CA2='0' WHEN DATA IS AT THE PORT

    154                                         ;

    155 174374                          P.BSAL: LDA B   P.FNCT          ;CHECK  FUNCTION

        174374     326     004

    156 174376                                  CMP B   #,7             ;LOADER ?
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        174376     301     007

    157 174400                                  BNE     1$              ;BRANCH IF NOT

        174400     046     012

    158 174402                                  JSR     A.ALRD          ;GET BYTE

        174402     275     372     145

    159 174405                                  JSR     LOADER          ;GO PROCESS BYTE

        174405     275     371     150

    160 174410                                  JSR     A.BHWT+2        ;WRITE CHECK SUM

        174410     275     372     363

    161 174413                                  RTS

        174413     071

    162 174414                          1$:     LDA B   A.APRT+7        ;HOLD CA2='1'

        174414     326     023

    163 174416                                  STA B   CRAL+A.6821

        174416     327     201

    164 174420                                  LDA B   B.BPRT+7        ;RESTROBE CONTROL

        174420     326     053

    165 174422                                  STA B   CRBL+B.6821

        174422     327     213

    166 174424                                  LDA B   B.BPRT+6

        174424     326     052

    167 174426                                  STA B   CRBL+B.6821

        174426     327     213

    168 174430                                  LDA B   PRBH+B.6821     ;CLEAR FLAGS

        174430     326     216

    169 174432                                  LDA B   PRAH+A.6821     ;READ AND TRANSFER WORD

        174432     326     204

    170 174434                                  STA B   PRBH+B.6821

        174434     327     216

    171 174436                                  LDA B   PRBL+B.6821

        174436     326     217

    172 174440                                  LDA B   PRAL+A.6821

        174440     326     205

    173 174442                                  STA B   PRBL+B.6821

        174442     327     217
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        174444     326     022

    175 174446                                  STA B   CRAL+A.6821

        174446     327     201

    176 174450                                  RTS

        174450     071

    177                                         ;

    178 174451                          P.IOBL: LDA B   PRAL+A.6821     ;CA2='0', PORT READY

        174451     326     205

    179 174453                                  LDA B   PRBL+B.6821     ;CLEAR INTERRUPT

        174453     326     217

    180 174455                                  RTS

        174455     071

    181                                         ;

    182                                         ;

    183                                         ; I/O-PORT INPUT TRANSFER TO ARB-11

    184                                         ;  LOW  BYTE 'READY' WHEN DATA IS AVAILABLE

    185                                         ;  I/O-PORT LOW  BYTE CA2='0' WHEN I/O-PORT DATA HAS BEEN
 READ

    186                                         ;  I/O-PORT HIGH BYTE CA2='0' WHEN DATA IS TAKEN BY ARB-1
1

    187                                         ;

    188 174456                          P.IOAL: LDA B   B.APRT+3        ;HOLD CA2='1'

        174456     326     037
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    189 174460                                  STA B   CRAH+B.6821

        174460     327     210

    190 174462                                  LDA B   PRBH+A.6821     ;CLEAR FLAGS

        174462     326     206

    191 174464                                  LDA B   PRAH+B.6821     ;AND TRANSFER WORD

        174464     326     214

    192 174466                                  STA B   PRBH+A.6821

        174466     327     206

    193 174470                                  LDA B   PRBL+A.6821

        174470     326     207

    194 174472                                  LDA B   PRAL+B.6821

        174472     326     215

    195 174474                                  STA B   PRBL+A.6821

        174474     327     207

    196 174476                                  LDA B   B.APRT+2        ;LEAVE CA2='1'

        174476     326     036

    197 174500                                  STA B   CRAH+B.6821

        174500     327     210

    198 174502                                  RTS

        174502     071

    199                                         ;

    200 174503                          P.BSBL: LDA B   B.APRT+3        ;CA2='1'

        174503     326     037

    201 174505                                  STA B   CRAH+B.6821

        174505     327     210

    202 174507                                  LDA B   B.APRT+2

        174507     326     036

    203 174511                                  STA B   CRAH+B.6821

        174511     327     210

    204 174513                                  LDA B   PRAH+B.6821     ;CA2='0', DATA TAKEN

        174513     326     214

    205 174515                                  LDA B   PRBL+A.6821     ;CLEAR INTERRUPT

        174515     326     207

    206 174517                                  RTS

        174517     071
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    208                                         .ENDC

    209                                         ;

    210 174520                          P.BSAH: JSR     A.AHRD          ;READ CONTROL CODE

        174520     275     372     127

    211 174523                                  STA B   P.FNCT          ;SAVE FUNCTION

        174523     327     004

    212 174525                                  CMP B   #,7             ;LOADER ?

        174525     301     007

    213 174527                                  BNE     1$              ;BRANCH IF NOT

        174527     046     010

    214 174531                                  JSR     LOAD$I          ;ELSE INITIALIZE LOADER

        174531     275     371     142

    215 174534                                  LDA B   #,0             ;ZERO CHECK SUM

        174534     306     000

    216 174536                                  JSR     A.BHWT+2        ;WRITE CHECK SUM

        174536     275     372     363

    217 174541                          1$:     RTS

        174541     071

    218                                         ;
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ABSOLUTE BINARY LOADER

      2                                         .SBTTL  ABSOLUTE BINARY LOADER

      3                                         ;

      4                                         ;         THIS LOADER ROUTINE IS AN ADAPTATION OF THE

      5                                         ;       'DEC' PAPER TAPE ABSOLUTE BINARY LOADER.

      6                                         ;         THE LOADER PROVIDES A MEANS OF LOADING OBJECT

      7                                         ;       CODE INTO ANY REGION OF MEMORY AND STARTING

      8                                         ;       PROGRAM EXECUTION.

      9                                         ;

     10                                         ;         AN ODD JUMP ADDRESS TERMINATES LOADER

     11                                         ;         AN EVEN JUMP ADDRESS TRANSFERS CONTROL TO THE J
UMP ADDRESS

     12                                         ;

     13                                         .IF     NDF,$LOADER

     14                                         VARSAV  =0      ;VARIABLE SPACE

     15                                         PGMSAV  =100000 ;PROGRAM SPACE

     16                                         .=PGMSAV

     17                                         .ENDC

     18                                         ;

     19         174542                          PGMSAV=.

     20         000005                          .=VARSAV

     21 000005     000     000          LOAD$V: .BYTE   0,0     ;SERVICE ADDRESS

     22 000007     000     000          L.BYTC: .BYTE   0,0     ;BYTE COUNTER

     23 000011     000     000          L.ADDR: .BYTE   0,0     ;LOAD ADDRESS

     24 000013     000                  L.CKSM: .BYTE   0       ;CHECK SUM

     25         000014                          VARSAV=.

     26         174542                          .=PGMSAV

     27                                         ;

     28                                         ;       INITIALIZE ENTRY POINT

     29                                         ;

     30 174542                          LOAD$I: LDX     #,L.LDR0        ;FIRST ENTRY

        174542     316     371     200

     31 174545                                  STX     LOAD$V

        174545     337     005

     32 174547                                  RTS

        174547     071

     33                                         ;
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LOADER ROUTINE

      1                                         .SBTTL  LOADER ROUTINE

      2                                         ;

      3                                         ;       ENTER WITH DATA IN <B>

      4                                         ;       EXITS WITH CURRENT CHECK SUM IN <B>

      5                                         ;

      6 174550                          LOADER: LDA A   L.CKSM          ;UPDATE CHECK SUM

        174550     226     013

      7 174552                                  ABA

        174552     033

      8 174553                                  STA A   L.CKSM

        174553     227     013

      9 174555                                  LDX     L.BYTC          ;UPDATE BYTE COUNT

        174555     336     007

     10 174557                                  DEX

        174557     011

     11 174560                                  STX     L.BYTC

        174560     337     007

     12 174562                                  LDX     LOAD$V          ;DISPATCH ADDRESS

        174562     336     005

     13 174564                                  JMP     0,X             ;GO TO IT

        174564     156     000

     14 174566                          L.GBYT: TSX                     ;GET RETURN ADDRESS ON STACK

        174566     060

     15 174567                                  LDX     0,X

        174567     356     000

     16 174571                                  STX     LOAD$V          ;SAVE RETURN ADDRESS

        174571     337     005

     17 174573                                  INS                     ;POP RETURN FROM STACK

        174573     061

     18 174574                                  INS

        174574     061

     19 174575                                  LDA B   L.CKSM          ;RETURN CHECK SUM IN <B>

        174575     326     013

     20 174577                                  RTS                     ;BACK TO CALLER

        174577     071
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     22 174600                          L.LDR0: CLR     L.CKSM          ;CLEAR CHECK SUM

        174600     177     000     013

     23 174603                                  BRA     L.LDR2

        174603     040     005

     24 174605                          L.LDR1: CLR     L.CKSM          ;CLEAR CHECK SUM

        174605     177     000     013

     25 174610                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174610     215     354

     26 174612                          L.LDR2: DEC B                   ;A '1' ?

        174612     132

     27 174613                                  BNE     L.LDR1          ;LOOP UNTIL '1' FOUND

        174613     046     370

     28 174615                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174615     215     347

     29 174617                                  TST B                   ;= '0' ?

        174617     135

     30 174620                                  BNE     L.LDR0          ;LOOP BACK UNTIL '1','0' SEQUENCE

        174620     046     356

     31 174622                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174622     215     342

     32 174624                                  STA B   L.ADDR+1        ;NOW SAVE BYTE COUNT

Page 27



parlel.lst

PARALLLEL 'PORT'       MACRO V05.06  Thursday 18-Oct-07 19:15  Page 8-1

LOADER ROUTINE

        174624     327     012

     33 174626                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174626     215     336

     34 174630                                  LDA A   L.ADDR+1        ;RETRIEVE LOW ORDER COUNT

        174630     226     012

     35 174632                                  SUB A   #,4             ;CORRECT BYTE COUNT

        174632     200     004

     36 174634                                  SBC B   #,0

        174634     302     000

     37 174636                                  STA A   L.BYTC+1        ;AND SAVE IT

        174636     227     010

     38 174640                                  STA B   L.BYTC

        174640     327     007

     39 174642                                  LDX     L.BYTC          ;L.BYTC=2 ?

        174642     336     007

     40 174644                                  CPX     #,2

        174644     214     000     002

     41 174647                                  BNE     L.LDR4          ;BRANCH IF NOT

        174647     046     033

     42 174651                          L.LDR3: BSR     L.GBYT          ;BACK FOR A BYTE

        174651     215     313

     43 174653                                  STA B   L.ADDR+1        ;GET JUMP ADDRESS

        174653     327     012

     44 174655                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174655     215     307

     45 174657                                  STA B   L.ADDR

        174657     327     011

     46 174661                                  BSR     L.GBYT          ;BACK FOR CHECK SUM BYTE !

        174661     215     303

     47 174663                                  TST     L.CKSM          ;CHECK FOR ERROR

        174663     175     000     013

     48 174666                                  BNE     L.LDR6          ;SKIP ON ERROR

        174666     046     043

     49 174670                                  LDA A   L.ADDR+1        ;CHECK FOR ODD ADDRESS

        174670     226     012
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        174672     205     001

     51 174674                                  BNE     L.LDR6          ;TERMINATE BY RESTARTING SCAN

        174674     046     035

     52 174676                                  LDX     L.ADDR          ;ELSE GO TO ADDRESS

        174676     336     011

     53 174700                                  JSR     0,X

        174700     255     000

     54 174702                                  BRA     L.LDR6          ;ON QUICK RETURN - CONTINUE

        174702     040     027

     55 174704                          L.LDR4: BSR     L.GBYT          ;BACK FOR A BYTE

        174704     215     260

     56 174706                                  STA B   L.ADDR+1        ;GET LOAD ADDRESS

        174706     327     012

     57 174710                                  BSR     L.GBYT          ;BACK FOR A BYTE

        174710     215     254

     58 174712                                  STA B   L.ADDR

        174712     327     011

     59 174714                          L.LDR5: BSR     L.GBYT          ;BACK FOR A BYTE

        174714     215     250

     60 174716                                  LDX     L.BYTC          ;CHECK BYTE COUNT

        174716     336     007
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     61 174720                                  BMI     L.LDR6          ;BRANCH IF DONE

        174720     053     011

     62 174722                                  LDX     L.ADDR          ;GET LOAD ADDRESS

        174722     336     011

     63 174724                                  STA B   0,X             ;STORE DATA

        174724     347     000

     64 174726                                  INX                     ;UPDATE LOAD ADDRESS

        174726     010

     65 174727                                  STX     L.ADDR

        174727     337     011

     66 174731                                  BRA     L.LDR5

        174731     040     361

     67 174733                          L.LDR6: BSR     L.GBYT          ;CURRENT BYTE WAS CHECK SUM RESUL
T

        174733     215     231

     68 174735                                  BRA     L.LDR0          ;START NEW SEQUENCE

        174735     040     241

     69                                         ;
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A.6821 PERIPHERAL INTERFACE SOFTWARE

      2                                         .SBTTL  A.6821 PERIPHERAL INTERFACE SOFTWARE

      3                                         ;

      4                                         ;         THIS SOFTWARE PACKAGE SUPPORTS THE

      5                                         ;       6821 PERIPHERAL INTERFACE ADAPTER (PIA).

      6                                         ;         ENTRY POINTS TO THE SOFTWARE ARE DEFINED

      7                                         ;       FOR EXTERNAL ACCESS:

      8                                         ;

      9                                         ;         THE FOLLOWING DATA DIRECTION ROUTINES ARE

     10                                         ;       ENTERED WITH

     11                                         ;               <B> = DIRECTION CONTROL

     12                                         ;       BY A JSR ____

     13                                         ;

     14                                         ;       A.AHDR --> A-PORT <15:8> DIRECTION

     15                                         ;       A.ALDR --> A-PORT <7:0> DIRECTION

     16                                         ;       A.BHDR --> B-PORT <15:8> DIRECTION

     17                                         ;       A.BLDR --> B-PORT <7:0> DIRECTION

     18                                         ;

     19                                         ;         THE FOLLOWING CONTROL ROUTINES ARE ENTERED WITH

     20                                         ;               <X> = SERVICE ADDRESS

     21                                         ;               <B> = INTERRUPT ENABLE CONTROL

     22                                         ;               <A> = INTERRUPT DISABLE CONTROL

     23                                         ;       BY A JSR ____

     24                                         ;

     25                                         ;       A.AHDF --> A-PORT <15:8>

     26                                         ;       A.ALDF --> A-PORT <7:0>

     27                                         ;       A.BHDF --> B-PORT <15:8>

     28                                         ;       A.BLDF --> B-PORT <7:0>

     29                                         ;

     30                                         ;         THE FOLLOWING INTERRUPT ENABLE ROUTINES ARE

     31                                         ;       ENTERED BY JSR ____

     32                                         ;

     33                                         ;       A.AHUP --> A-PORT <15:8> INTERRUPT ENABLE

     34                                         ;       A.ALUP --> A-PORT <7:0> INTERRUPT ENABLE

     35                                         ;       A.BHUP --> B-PORT <15:0> INTERRUPT ENABLE

     36                                         ;       A.BLUP --> B-PORT <7:0> INTERRUPT ENABLE
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     38                                         ;         THE FOLLOWING INTERRUPT DISABLE ROUTINES ARE

     39                                         ;       ENTERED BY JSR ____

     40                                         ;

     41                                         ;       A.AHDN --> A-PORT <15:0> INTERRUPT DISABLE

     42                                         ;       A.ALDN --> A-PORT <7:0> INTERRUPT DISABLE

     43                                         ;       A.BHDN --> B-PORT <15:8> INTERRUPT DISABLE

     44                                         ;       A.BLDN --> B-PORT <7:0> INTERRUPT DISABLE

     45                                         ;

     46                                         ;         THE FOLLOWING ARE INTERRUPT ENTRY POINTS

     47                                         ;       FOR THE DUAL PIA PORTS

     48                                         ;

     49                                         ;       A.AH$I --> A-PORT <15:8> IRQ

     50                                         ;

     51                                         ;       A.AL$I --> A-PORT <7:0> IRQ

     52                                         ;

     53                                         ;       A.BH$I --> B-PORT <15:8> IRQ

     54                                         ;

     55                                         ;       A.BL$L --> B-PORT <7:0> IRQ

     56                                         ;
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A.6821 PERIPHERAL INTERFACE SOFTWARE

      1                                         ;

      2                                         ;         THE FOLLOWING ENTRY POINTS ARE USED TO TRANSFER

      3                                         ;       DATA TO THE VARIOUS PIA I/O REGISTERS. THE MAIN

      4                                         ;       ENTRY POINT VERIFIES THAT AT LEAST ONE OF THE

      5                                         ;       PORT IRQ FLAGS IS SET BEFORE TRANSFERRING DATA.

      6                                         ;       IF DATA IS TRANSFERED THEN THE 'C' BIT = 1,

      7                                         ;       IF THE PORT WAS NOT READY THEN NO TRANSFER

      8                                         ;       IS PERFORMED AND THE 'C' BIT = 0.

      9                                         ;         THE ROUTINES MAY BE ENTERED AT THE ENTRY POINT 
+ 2

     10                                         ;       IF NO IRQ FLAG CHECKS ARE TO BE MADE.

     11                                         ;         BYTE DATA IS PASSED IN <B>.

     12                                         ;         WORD DATA IS PASSED IN <B,A>

     13                                         ;

     14                                         ;       CALL BY JSR ____

     15                                         ;

     16                                         ;       A.AHRD --> A-PORT <15:8> READ

     17                                         ;       A.ALRD --> A-PORT <7:0> READ

     18                                         ;       A.AWRD --> A-PORT <15:0> READ

     19                                         ;       A.BHRD --> B-PORT <15:8> READ

     20                                         ;       A.BLRD --> B-PORT <7:0> READ

     21                                         ;       A.BWRD --> B-PORT <15:0> READ

     22                                         ;

     23                                         ;

     24                                         ;       A.AHWT --> A-PORT <15:8> WRITE

     25                                         ;       A.ALWT --> A-PORT <7:0> WRITE

     26                                         ;       A.AWWT --> A-PORT <15:0> WRITE

     27                                         ;       A.BHWT --> B-PORT <15:8> WRITE

     28                                         ;       A.BLWT --> B-PORT <7:0> WRITE

     29                                         ;       A.BWWT --> B-PORT <15:0> WRITE

     30                                         ;
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A.6821 PIA HARDWARE

      1                                         .SBTTL  A.6821 PIA HARDWARE

      2                                         ;

      3                                         ;         THE PIA CONFIGURATION  CONSISTS OF TWO

      4                                         ;       MC6821 PERIPHERAL INTERFACE ADAPTERS (PIA'S)

      5                                         ;       WHICH MAY BE ADDRESSED AS 16-BIT PORTS.

      6                                         ;       ONE PIA UNIT FORMS THE HIGH ORDER PART <15:8>

      7                                         ;       AND THE OTHER THE LOW ORDER PART <7:0>

      8                                         ;

      9                                         ; REGISTER 0

     10         000000                          CRAH    =0      ;A-PORT <15:8> CONTROL REGISTER

     11                                         ;

     12                                         ; REGISTER 1

     13         000001                          CRAL    =1      ;A-PORT <7:0> CONTROL REGISTER

     14                                         ;

     15                                         ; REGISTER 2

     16         000002                          CRBH    =2      ;B-PORT <15:8> CONTROL REGISTER

     17                                         ;

     18                                         ; REGISTER 3

     19         000003                          CRBL    =3      ;B-PORT <7:0> CONTROL REGISTER

     20                                         ;

     21                                         ; REGISTER 4

     22         000004                          DDRAH   =4      ;CRAH<2>=0, A-PORT <15:8> DATA DIRECTION 
REGISTER

     23         000004                          PRAH    =4      ;CRAH<2>=1, A-PORT <15:8> DATA REGISTER

     24                                         ;

     25                                         ; REGISTER 5

     26         000005                          DDRAL   =5      ;CRAL<2>=0, A-PORT <7:0> DATA DIRECTION R
EGISTER

     27         000005                          PRAL    =5      ;CRAL<2>=1, A-PORT <7:0> DATA REGISTER

     28                                         ;

     29                                         ; REGISTER 6

     30         000006                          DDRBH   =6      ;CRBH<2>=0, B-PORT <15:8> DATA DIRECTION 
REGISTER

     31         000006                          PRBH    =6      ;CRBH<2>=1, B-PORT <15:8> DATA REGISTER

     32                                         ;

     33                                         ; REGISTER 7
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     35         000007                          PRBL    =7      ;CRBL<2>=1, B-PORT <7:0> DATA REGISTER

     36                                         ;
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A.6821 PIA HARDWARE

      1                                         ;

      2                                         ;       A-PORT CONTROL REGISTERS

      3                                         ;

      4                                         ; CONTROL REGISTERS CRA_  - READ/WRITE REGISTERS

      5                                         ;                               CONTROLLING INTERRUPTS AN
D STROBES

      6                                         ;

      7                                         ; BIT 1 0       CONTROL OF INTERRUPT INPUT CA1

      8                                         ;               ACTIVE TRANSITION

      9                                         ;     _ _       TO SET CRA<7>           /IRQA OUTPUT

     10                                         ;     0 0               (-)             DISABLED

     11                                         ;     0 1               (-)             /CRA<7>

     12                                         ;     1 0               (+)             DISABLED

     13                                         ;     1 1               (+)             /CRA<7>

     14                                         ;       CRA<7> CLEARED BY A READ OF CORRESPONDING PRA_

     15                                         ;       /IRQA FOLLOWS STATE OF /CRA<7> WHEN ENABLED

     16                                         ;

     17                                         ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT

     18                                         ;     _

     19                                         ;     0         ACCESS DATA DIRECTION REGISTERS

     20                                         ;     1         ACCESS PORT DATA REGISTER

     21                                         ;

     22                                         ; BIT 5 4 3     CONTROL OF CA2 AS AN INTERRUPT INPUT

     23                                         ;               ACTIVE TRANSITION

     24                                         ;     _ _ _     TO SET CRA<6>           /IRQB OUTPUT

     25                                         ;     0 0 0             (-)             DISABLED

     26                                         ;     0 0 1             (-)             /CRA<6>

     27                                         ;     0 1 0             (+)             DISABLED

     28                                         ;     0 1 1             (+)             /CRA<6>

     29                                         ;       CRA<6> CLEARED BY READ OF CORRESPONDING PRA_

     30                                         ;       /IRQB FOLLOWS STATE OF CRA<6> WHEN ENABLED

     31                                         ;

     32                                         ; BIT 5 4 3     CONTROL OF CA2 AS AN OUTPUT

     33                                         ;     _ _ _     CA2 LOW                 CA2 HIGH

     34                                         ;     1 0 0     AFTER READ TO PRA_      WHEN CRA<7> IS SE
T
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     36                                         ;     1 0 1     AFTER READ TO PRA_      ON SECOND (+) E A
FTER

     37                                         ;               ON (+) OF NEXT E        PIA DESELECTED

     38                                         ;     1 1 0     =CRA<3>

     39                                         ;     1 1 1                             =CRA<3>

     40                                         ;

     41                                         ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     42                                         ;                       OF CA2, CLEARED BY READ OF PRA_

     43                                         ;

     44                                         ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     45                                         ;                       OF CA1, CLEARED BY READ OF PRA_

     46                                         ;

     47                                         ;       DATA DIRECTION REGISTER (DDRA_)

     48                                         ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL

     49                                         ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED

     50                                         ;               BY 0'S AND OUTPUT BITS BY 1'S.

     51                                         ;

     52                                         ;       PERIPHERAL DATA REGISTER (PRA_)

     53                                         ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGIST
ERS

     54                                         ;
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A.6821 DETAILS

      1                                         .SBTTL  A.6821 DETAILS

      2                                         ;

      3                                         ;       B-PORT CONTROL REGISTERS

      4                                         ;

      5                                         ; CONTROL REGISTERS CRB_  - READ/WRITE REGISTERS

      6                                         ;                               CONTROLLING INTERRUPTS AN
D STROBES

      7                                         ;

      8                                         ; BIT 1 0       CONTROL OF INTERRUPT INPUT CB1

      9                                         ;               ACTIVE TRANSITION

     10                                         ;     _ _       TO SET CRB<7>           /IRQA OUTPUT

     11                                         ;     0 0               (-)             DISABLED

     12                                         ;     0 1               (-)             /CRB<7>

     13                                         ;     1 0               (+)             DISABLED

     14                                         ;     1 1               (+)             /CRB<7>

     15                                         ;       CRB<7> CLEARED BY A READ OF CORRESPONDING PRB_

     16                                         ;       /IRQA FOLLOWS STATE OF /CRB<7> WHEN ENABLED

     17                                         ;

     18                                         ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT

     19                                         ;     _

     20                                         ;     0         ACCESS DATA DIRECTION REGISTERS

     21                                         ;     1         ACCESS PORT DATA REGISTER

     22                                         ;

     23                                         ; BIT 5 4 3     CONTROL OF CB2 AS AN INTERRUPT INPUT

     24                                         ;               ACTIVE TRANSITION

     25                                         ;     _ _ _     TO SET CRB<6>           /IRQB OUTPUT

     26                                         ;     0 0 0             (-)             DISABLED

     27                                         ;     0 0 1             (-)             /CRB<6>

     28                                         ;     0 1 0             (+)             DISABLED

     29                                         ;     0 1 1             (+)             /CRB<6>

     30                                         ;       CRB<6> CLEARED BY READ OF CORRESPONDING PRB_

     31                                         ;       /IRQB FOLLOWS STATE OF CRB<6> WHEN ENABLED

     32                                         ;

     33                                         ; BIT 5 4 3     CONTROL OF CB2 AS AN OUTPUT

     34                                         ;     _ _ _     CB2 LOW                 CB2 HIGH
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     36                                         ;               ON (+) OF NEXT E        BY CB1 TRANSITION

     37                                         ;     1 0 1     AFTER WRITE TO PRB      ON SECOND (+) E A
FTER

     38                                         ;               ON (+) OF NEXT E        PIA DESELECTED

     39                                         ;     1 1 0     =CRB<3>

     40                                         ;     1 1 1                             =CRB<3>

     41                                         ;

     42                                         ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     43                                         ;                       OF CB2, CLEARED BY READ OF PRB_

     44                                         ;

     45                                         ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     46                                         ;                       OF CB1, CLEARED BY READ OF PRB_

     47                                         ;

     48                                         ;       DATA DIRECTION REGISTER (DDRB_)

     49                                         ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL

     50                                         ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED

     51                                         ;               BY 0'S AND OUTPUT BITS BY 1'S.

     52                                         ;

     53                                         ;       PERIPHERAL DATA REGISTER (PRB_)

     54                                         ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGIST
ERS

     55                                         ;
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A.6821 VARIABLES AND POINTERS

      1                                         .SBTTL  A.6821 VARIABLES AND POINTERS

      2                                         ;

      3                                         ;       PORT STATUS AND BUFFERSS

      4                                         ;

      5                                         .IF     NDF,$A.6821

      6                                         A.6821  =       200     ;PIA PORT DEFAULT ADDRESS

      7                                         VARSAV  =       0       ;DEFAULT VARIABLE ADDRESS

      8                                         PGMSAV  =       100000  ;DEFAULT PROGRAM ADDRESS

      9                                         .=PGMSAV

     10                                         .ENDC

     11                                         ;

     12         174737                          PGMSAV=.

     13         000014                          .=VARSAV

     14                                         ;

     15 000014     000     000          A.APRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR

     16 000016     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     17 000020     000     000                  .BYTE   0,0     ;<7:0> SERVICE VECTOR

     18 000022     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     19 000024     000     000          A.BPRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR

     20 000026     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     21 000030     000     000                  .BYTE   0,0     ;<7:0> SERVICE VECTOR

     22 000032     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     23                                         ;

     24         000034                          VARSAV=.

     25         174737                          .=PGMSAV

     26                                         ;
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A.6821 A-PORT CONTROL ROUTINES

      1                                         .SBTTL  A.6821 A-PORT CONTROL ROUTINES

      2                                         ;

      3                                         ;       DATA DIRECTION LOAD ROUTINES

      4                                         ;       ENTER WITH DIRECTION CODE IN <B>

      5                                         ;

      6 174737                          A.AHDR: LDA A   CRAH+A.6821     ;GET CURRENT CONTROL

        174737     226     200

      7 174741                                  PSH A                   ;AND SAVE

        174741     066

      8 174742                                  AND A   #,373           ;MASK DDR BIT

        174742     204     373

      9 174744                                  STA A   CRAH+A.6821     ;ACCESS DIRECTION REGISTER

        174744     227     200

     10 174746                                  STA B   DDRAH+A.6821    ;SET DIRECTIONS

        174746     327     204

     11 174750                                  PUL A                   ;GET SAVED CONTROL

        174750     062

     12 174751                                  STA A   CRAH+A.6821     ;AND RESTORE

        174751     227     200

     13 174753                                  RTS

        174753     071

     14                                         ;

     15 174754                          A.ALDR: LDA A   CRAL+A.6821     ;GET CURRENT CONTROL

        174754     226     201

     16 174756                                  PSH A                   ;AND SAVE

        174756     066

     17 174757                                  AND A   #,373           ;MASK DDR BIT

        174757     204     373

     18 174761                                  STA A   CRAL+A.6821     ;ACCESS DIRECTION REGISTER

        174761     227     201

     19 174763                                  STA B   DDRAL+A.6821    ;SET DIRCTIONS

        174763     327     205

     20 174765                                  PUL A                   ;GET SAVED CONTROL

        174765     062

     21 174766                                  STA A   CRAL+A.6821     ;AND RESTORE
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     22 174770                                  RTS

        174770     071

     23                                         ;
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A.6821 A-PORT CONTROL ROUTINES

      1                                         ;       CONTROL AND SERVICE VECTOR LOADER

      2                                         ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>

      3                                         ;       'UP' CONTROL IN <B>, AND

      4                                         ;       'DN' CONTROL IN <A>

      5                                         ;

      6 174771                          A.AHDF: STX     A.APRT          ;SAVE SERVICE ROUTINE ADDRESS

        174771     337     014

      7 174773                                  STA B   A.APRT+2        ;'UP' CONTROL

        174773     327     016

      8 174775                                  STA A   A.APRT+3        ;'DN' CONTROL

        174775     227     017

      9 174777                                  RTS

        174777     071

     10                                         ;

     11 175000                          A.ALDF: STX     A.APRT+4        ;SAVE SERVICE ROUTINE ADDRESS

        175000     337     020

     12 175002                                  STA B   A.APRT+6        ;'UP' CONTROL

        175002     327     022

     13 175004                                  STA A   A.APRT+7        ;'DN' CONTROL

        175004     227     023

     14 175006                                  RTS

        175006     071

     15                                         ;

     16                                         ;

     17                                         ;       INTERRUPT CONTROL LOADERS

     18                                         ;

     19 175007                          A.AHUP: LDA B   A.APRT+2        ;'UP' CONTROL

        175007     326     016

     20 175011                                  STA B   CRAH+A.6821

        175011     327     200

     21 175013                                  RTS

        175013     071

     22                                         ;

     23 175014                          A.ALUP: LDA B   A.APRT+6        ;'UP' CONTROL

        175014     326     022
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        175016     327     201

     25 175020                                  RTS

        175020     071

     26                                         ;

     27 175021                          A.AHDN: LDA B   A.APRT+3        ;'DN' CONTROL

        175021     326     017

     28 175023                                  STA B   CRAH+A.6821

        175023     327     200

     29 175025                                  RTS

        175025     071

     30                                         ;

     31 175026                          A.ALDN: LDA B   A.APRT+7        ;'DN' CONTROL

        175026     326     023

     32 175030                                  STA B   CRAL+A.6821

        175030     327     201

     33 175032                                  RTS

        175032     071

     34                                         ;
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A.6821 B-PORT CONTROL ROUTINES

      1                                         .SBTTL  A.6821 B-PORT CONTROL ROUTINES

      2                                         ;

      3                                         ;       DATA DIRECTION LOAD ROUTINES

      4                                         ;       ENTER WITH DIRECTION CODE IN <B>

      5                                         ;

      6 175033                          A.BHDR: LDA A   CRBH+A.6821     ;GET CURRENT CONTROL

        175033     226     202

      7 175035                                  PSH A                   ;AND SAVE

        175035     066

      8 175036                                  AND A   #,373           ;MASK DDR BIT

        175036     204     373

      9 175040                                  STA A   CRBH+A.6821     ;ACCESS DIRECTION REGISTER

        175040     227     202

     10 175042                                  STA B   DDRBH+A.6821    ;SET DIRECTIONS

        175042     327     206

     11 175044                                  PUL A                   ;GET SAVED CONTROL

        175044     062

     12 175045                                  STA A   CRBH+A.6821     ;AND RESTORE

        175045     227     202

     13 175047                                  RTS

        175047     071

     14                                         ;

     15 175050                          A.BLDR: LDA A   CRBL+A.6821     ;GET CURRENT CONTROL

        175050     226     203

     16 175052                                  PSH A                   ;AND SAVE

        175052     066

     17 175053                                  AND A   #,373           ;MASK DDR BIT

        175053     204     373

     18 175055                                  STA A   CRBL+A.6821     ;ACCESS DIRECTION REGISTER

        175055     227     203

     19 175057                                  STA B   DDRBL+A.6821    ;SET DIRCTIONS

        175057     327     207

     20 175061                                  PUL A                   ;GET SAVED CONTROL

        175061     062

     21 175062                                  STA A   CRBL+A.6821     ;AND RESTORE
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     22 175064                                  RTS

        175064     071

     23                                         ;
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A.6821 B-PORT CONTROL ROUTINES

      1                                         ;       CONTROL AND SERVICE VECTOR LOADER

      2                                         ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>

      3                                         ;       'UP' CONTROL IN <B>, AND

      4                                         ;       'DN' CONTROL IN <A>

      5                                         ;

      6 175065                          A.BHDF: STX     A.BPRT          ;SAVE SERVICE ROUTINE ADDRESS

        175065     337     024

      7 175067                                  STA B   A.BPRT+2        ;'UP' CONTROL

        175067     327     026

      8 175071                                  STA A   A.BPRT+3        ;'DN' CONTROL

        175071     227     027

      9 175073                                  RTS

        175073     071

     10                                         ;

     11 175074                          A.BLDF: STX     A.BPRT+4        ;SAVE SERVICE ROUTINE ADDRESS

        175074     337     030

     12 175076                                  STA B   A.BPRT+6        ;'UP' CONTROL

        175076     327     032

     13 175100                                  STA A   A.BPRT+7        ;'DN' CONTROL

        175100     227     033

     14 175102                                  RTS

        175102     071

     15                                         ;

     16                                         ;

     17                                         ;       INTERRUPT CONTROL LOADERS

     18                                         ;

     19 175103                          A.BHUP: LDA B   A.BPRT+2        ;'UP' CONTROL

        175103     326     026

     20 175105                                  STA B   CRBH+A.6821

        175105     327     202

     21 175107                                  RTS

        175107     071

     22                                         ;

     23 175110                          A.BLUP: LDA B   A.BPRT+6        ;'UP' CONTROL

        175110     326     032

Page 47



parlel.lst

        175112     327     203

     25 175114                                  RTS

        175114     071

     26                                         ;

     27 175115                          A.BHDN: LDA B   A.BPRT+3        ;'DN' CONTROL

        175115     326     027

     28 175117                                  STA B   CRBH+A.6821

        175117     327     202

     29 175121                                  RTS

        175121     071

     30                                         ;

     31 175122                          A.BLDN: LDA B   A.BPRT+7        ;'DN' CONTROL

        175122     326     033

     32 175124                                  STA B   CRBL+A.6821

        175124     327     203

     33 175126                                  RTS

        175126     071

     34                                         ;
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A.6821 A-PORT TRANSFERS

      1                                         .SBTTL  A.6821 A-PORT TRANSFERS

      2                                         ;

      3                                         ;       BYTE DATA IS TRANSFERED IN <B>

      4                                         ;       WORD DATA IS TRANSFERED IN <B,A>

      5                                         ;

      6 175127                          A.AHRD: BRA     2$              ;TEST ENTRY

        175127     040     004

      7 175131                          1$:     LDA B   PRAH+A.6821     ;GET BYTE

        175131     326     204

      8 175133                                  SEC                     ;HAVE BYTE

        175133     015

      9 175134                                  RTS

        175134     071

     10 175135                          2$:     LDA A   CRAH+A.6821     ;CHECK FOR IRQ FLAG

        175135     226     200

     11 175137                                  BIT A   #,300

        175137     205     300

     12 175141                                  BNE     1$              ;BRANCH IF FLAG SET

        175141     046     366

     13 175143                                  CLC                     ;NO DATA

        175143     014

     14 175144                                  RTS

        175144     071

     15                                         ;

     16 175145                          A.ALRD: BRA     2$              ;TEST ENTRY

        175145     040     004

     17 175147                          1$:     LDA B   PRAL+A.6821     ;GET BYTE

        175147     326     205

     18 175151                                  SEC                     ;HAVE BYTE

        175151     015

     19 175152                                  RTS

        175152     071

     20 175153                          2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRG FLAG

        175153     226     201

     21 175155                                  BIT A   #,300
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     22 175157                                  BNE     1$              ;BRANCH IF FLAG SET

        175157     046     366

     23 175161                                  CLC                     ;NO DATA

        175161     014

     24 175162                                  RTS

        175162     071

     25                                         ;

     26 175163                          A.AWRD: BRA     2$              ;TEST ENTRY

        175163     040     006

     27 175165                          1$:     LDA B   PRAH+A.6821     ;GET HIGH BYTE

        175165     326     204

     28 175167                                  LDA A   PRAL+A.6821     ;AND LOW BYTE

        175167     226     205

     29 175171                                  SEC                     ;HAVE WORD

        175171     015

     30 175172                                  RTS

        175172     071

     31 175173                          2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG

        175173     226     201

     32 175175                                  BIT A   #,300

        175175     205     300
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     33 175177                                  BNE     1$              ;BRANCH IF FLAG SET

        175177     046     364

     34 175201                                  CLC                     ;NO DATA

        175201     014

     35 175202                                  RTS

        175202     071

     36                                         ;
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A.6821 A-PORT TRANSFERS

      1                                         ;

      2 175203                          A.AHWT: BRA     2$              ;TEST ENTRY

        175203     040     007

      3 175205                          1$:     STA B   PRAH+A.6821     ;STORE BYTE

        175205     327     204

      4 175207                                  TST     PRAH+A.6821     ;CLEAR IRQ FLAGS

        175207     175     000     204

      5 175212                                  SEC                     ;BYTE SENT

        175212     015

      6 175213                                  RTS

        175213     071

      7 175214                          2$:     LDA A   CRAH+A.6821     ;CHECK FOR IRQ FLAG

        175214     226     200

      8 175216                                  BIT A   #,300

        175216     205     300

      9 175220                                  BNE     1$              ;BRANCH IF FLAG SET

        175220     046     363

     10 175222                                  CLC                     ;DATA NOT SENT

        175222     014

     11 175223                                  RTS

        175223     071

     12                                         ;

     13 175224                          A.ALWT: BRA     2$              ;TEST ENTRY

        175224     040     007

     14 175226                          1$:     STA B   PRAL+A.6821     ;STORE BYTE

        175226     327     205

     15 175230                                  TST     PRAL+A.6821     ;CLEAR IRQ FLAGS

        175230     175     000     205

     16 175233                                  SEC                     ;BYTE SENT

        175233     015

     17 175234                                  RTS

        175234     071

     18 175235                          2$:     LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG

        175235     226     201

     19 175237                                  BIT A   #,300
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     20 175241                                  BNE     1$              ;BRANCH IF FLAG SET

        175241     046     363

     21 175243                                  CLC                     ;DATA NOT SENT

        175243     014

     22 175244                                  RTS

        175244     071

     23                                         ;

     24 175245                          A.AWWT: BRA     2$              ;TEST ENTRY

        175245     040     014

     25 175247                          1$:     STA B   PRAH+A.6821     ;SEND HIGH BYTE

        175247     327     204

     26 175251                                  STA A   PRAL+A.6821     ;SEND LOW BYTE

        175251     227     205

     27 175253                                  TST     PRAH+A.6821     ;CLEAR IRQ FLAGS

        175253     175     000     204

     28 175256                                  TST     PRAL+A.6821     ;CLEAR IRQ FLAGS

        175256     175     000     205

     29 175261                                  SEC                     ;WORD SENT

        175261     015

     30 175262                                  RTS

        175262     071
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     31 175263                          2$:     PSH A                   ;SAVE A

        175263     066

     32 175264                                  LDA A   CRAL+A.6821     ;CHECK FOR IRQ FLAG

        175264     226     201

     33 175266                                  BIT A   #,300

        175266     205     300

     34 175270                                  PUL A                   ;RESTORE A

        175270     062

     35 175271                                  BNE     1$              ;BRANCH IF FLAG SET

        175271     046     354

     36 175273                                  CLC                     ;DATA NOT SENT

        175273     014

     37 175274                                  RTS

        175274     071

     38                                         ;
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A.6821 B-PORT TRANSFERS

      1                                         .SBTTL  A.6821 B-PORT TRANSFERS

      2                                         ;

      3                                         ;       BYTE DATA IS TRANSFERED IN <B>

      4                                         ;       WORD DATA IS TRANSFERED IN <B,A>

      5                                         ;

      6 175275                          A.BHRD: BRA     2$              ;TEST ENTRY

        175275     040     006

      7 175277                          1$:     LDA B   PRBH+A.6821     ;GET BYTE

        175277     326     206

      8 175301                                  STA B   PRBH+A.6821     ;DO CONTROL

        175301     327     206

      9 175303                                  SEC                     ;HAVE BYTE

        175303     015

     10 175304                                  RTS

        175304     071

     11 175305                          2$:     LDA A   CRBH+A.6821     ;CHECK FOR IRQ FLAG

        175305     226     202

     12 175307                                  BIT A   #,300

        175307     205     300

     13 175311                                  BNE     1$              ;BRANCH IF FLAG SET

        175311     046     364

     14 175313                                  CLC                     ;NO DATA

        175313     014

     15 175314                                  RTS

        175314     071

     16                                         ;

     17 175315                          A.BLRD: BRA     2$              ;TEST ENTRY

        175315     040     006

     18 175317                          1$:     LDA B   PRBL+A.6821     ;GET BYTE

        175317     326     207

     19 175321                                  STA B   PRBL+A.6821     ;DO CONTROL

        175321     327     207

     20 175323                                  SEC                     ;HAVE BYTE

        175323     015

     21 175324                                  RTS

Page 55



parlel.lst

     22 175325                          2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRG FLAG

        175325     226     203

     23 175327                                  BIT A   #,300

        175327     205     300

     24 175331                                  BNE     1$              ;BRANCH IF FLAG SET

        175331     046     364

     25 175333                                  CLC                     ;NO DATA

        175333     014

     26 175334                                  RTS

        175334     071

     27                                         ;

     28 175335                          A.BWRD: BRA     2$              ;TEST ENTRY

        175335     040     012

     29 175337                          1$:     LDA B   PRBH+A.6821     ;GET HIGH BYTE

        175337     326     206

     30 175341                                  LDA A   PRBL+A.6821     ;AND LOW BYTE

        175341     226     207

     31 175343                                  STA B   PRBH+A.6821     ;DO CONTROL

        175343     327     206

     32 175345                                  STA A   PRBL+A.6821     ;DO CONTROL

        175345     227     207
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     33 175347                                  SEC                     ;HAVE WORD

        175347     015

     34 175350                                  RTS

        175350     071

     35 175351                          2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG

        175351     226     203

     36 175353                                  BIT A   #,300

        175353     205     300

     37 175355                                  BNE     1$              ;BRANCH IF FLAG SET

        175355     046     360

     38 175357                                  CLC                     ;NO DATA

        175357     014

     39 175360                                  RTS

        175360     071

     40                                         ;
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      1                                         ;

      2 175361                          A.BHWT: BRA     2$              ;TEST ENTRY

        175361     040     007

      3 175363                          1$:     TST     PRBH+A.6821     ;CLEAR IRQ FLAGS

        175363     175     000     206

      4 175366                                  STA B   PRBH+A.6821     ;STORE BYTE

        175366     327     206

      5 175370                                  SEC                     ;BYTE SENT

        175370     015

      6 175371                                  RTS

        175371     071

      7 175372                          2$:     LDA A   CRBH+A.6821     ;CHECK FOR IRQ FLAG

        175372     226     202

      8 175374                                  BIT A   #,300

        175374     205     300

      9 175376                                  BNE     1$              ;BRANCH IF FLAG SET

        175376     046     363

     10 175400                                  CLC                     ;DATA NOT SENT

        175400     014

     11 175401                                  RTS

        175401     071

     12                                         ;

     13 175402                          A.BLWT: BRA     2$              ;TEST ENTRY

        175402     040     007

     14 175404                          1$:     TST     PRBL+A.6821     ;CLEAR IRQ FLAGS

        175404     175     000     207

     15 175407                                  STA B   PRBL+A.6821     ;STORE BYTE

        175407     327     207

     16 175411                                  SEC                     ;BYTE SENT

        175411     015

     17 175412                                  RTS

        175412     071

     18 175413                          2$:     LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG

        175413     226     203

     19 175415                                  BIT A   #,300
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     20 175417                                  BNE     1$              ;BRANCH IF FLAG SET

        175417     046     363

     21 175421                                  CLC                     ;DATA NOT SENT

        175421     014

     22 175422                                  RTS

        175422     071

     23                                         ;

     24 175423                          A.BWWT: BRA     2$              ;TEST ENTRY

        175423     040     014

     25 175425                          1$:     TST     PRBH+A.6821     ;CLEAR IRQ FLAGS

        175425     175     000     206

     26 175430                                  TST     PRBL+A.6821     ;CLEAR IRQ FLAGS

        175430     175     000     207

     27 175433                                  STA B   PRBH+A.6821     ;SEND HIGH BYTE

        175433     327     206

     28 175435                                  STA A   PRBL+A.6821     ;SEND LOW BYTE

        175435     227     207

     29 175437                                  SEC                     ;WORD SENT

        175437     015

     30 175440                                  RTS

        175440     071
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     31 175441                          2$:     PSH A                   ;SAVE A

        175441     066

     32 175442                                  LDA A   CRBL+A.6821     ;CHECK FOR IRQ FLAG

        175442     226     203

     33 175444                                  BIT A   #,300

        175444     205     300

     34 175446                                  PUL A                   ;RESTORE A

        175446     062

     35 175447                                  BNE     1$              ;BRANCH IF FLAG SET

        175447     046     354

     36 175451                                  CLC                     ;DATA NOT SENT

        175451     014

     37 175452                                  RTS

        175452     071

     38                                         ;
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A.6821 INTERRUPT SERVICE DISPATCH ROUTINES

      1                                         .SBTTL  A.6821 INTERRUPT SERVICE DISPATCH ROUTINES

      2                                         ;

      3 175453                          A.AH$I: LDX     A.APRT          ;GET SERVICE ADDRESS

        175453     336     014

      4 175455                                  BNE     A.IRQG          ;BRANCH IF DEFINED

        175455     046     040

      5 175457                                  LDX     #,CRAH+A.6821   ;INTERRUPT CONTROL ADDRESS

        175457     316     000     200

      6 175462                                  BRA     A.IRQD          ;TERMINATE INTERRUPTS

        175462     040     036

      7                                         ;

      8 175464                          A.AL$I: LDX     A.APRT+4        ;GET SERVICE ADDRESS

        175464     336     020

      9 175466                                  BNE     A.IRQG          ;BRANCH IF DEFINED

        175466     046     027

     10 175470                                  LDX     #,CRAL+A.6821   ;INTERRUPT CONTROL ADDRESS

        175470     316     000     201

     11 175473                                  BRA     A.IRQD          ;TERMINATE INTERRUPTS

        175473     040     025

     12                                         ;

     13 175475                          A.BH$I: LDX     A.BPRT          ;GET SERVICE ADDRESS

        175475     336     024

     14 175477                                  BNE     A.IRQG          ;BRANCH IF DEFINED

        175477     046     016

     15 175501                                  LDX     #,CRBH+A.6821   ;INTERRUPT CONTROL ADDRESS

        175501     316     000     202

     16 175504                                  BRA     A.IRQD          ;TERMINATE INTERRUPTS

        175504     040     014

     17                                         ;

     18 175506                          A.BL$I: LDX     A.BPRT+4        ;GET SERVICE ADDRESS

        175506     336     030

     19 175510                                  BNE     A.IRQG          ;BRANCH IF DEFINED

        175510     046     005

     20 175512                                  LDX     #,CRBL+A.6821   ;INTERRUPT CONTROL ADDRESS

        175512     316     000     203
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        175515     040     003

     22                                         ;

     23 175517                          A.IRQG: JSR     0,X             ;DO SERVICE ROUTINE

        175517     255     000

     24 175521                                  RTI

        175521     073

     25                                         ;

     26 175522                          A.IRQD: LDA A   0,X             ;GET CONTROL REGISTER

        175522     246     000

     27 175524                                  AND B   #,376           ;CLEAR CX1 INTERRUPT ENABLE

        175524     304     376

     28 175526                                  BIT B   #,40            ;CX2 INTERRUPT MODE ?

        175526     305     040

     29 175530                                  BNE     1$              ;BRANCH IF NOT

        175530     046     002

     30 175532                                  AND B   #,367           ;CLEAR CX2 INTERRUPT ENABLE

        175532     304     367

     31 175534                          1$:     STA B   0,X             ;SET NEW CONTROL

        175534     347     000

     32 175536                                  RTI

        175536     073
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     33                                         ;

     34                                         .IIF    NDF,$A.6821     .END
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B.6821 PERIPHERAL INTERFACE SOFTWARE

      2                                         .SBTTL  B.6821 PERIPHERAL INTERFACE SOFTWARE

      3                                         ;

      4                                         ;         THIS SOFTWARE PACKAGE SUPPORTS THE

      5                                         ;       6821 PERIPHERAL INTERFACE ADAPTER (PIA).

      6                                         ;         ENTRY POINTS TO THE SOFTWARE ARE DEFINED

      7                                         ;       FOR EXTERNAL ACCESS:

      8                                         ;

      9                                         ;         THE FOLLOWING DATA DIRECTION ROUTINES ARE

     10                                         ;       ENTERED WITH

     11                                         ;               <B> = DIRECTION CONTROL

     12                                         ;       BY A JSR ____

     13                                         ;

     14                                         ;       B.AHDR --> A-PORT <15:8> DIRECTION

     15                                         ;       B.ALDR --> A-PORT <7:0> DIRECTION

     16                                         ;       B.BHDR --> B-PORT <15:8> DIRECTION

     17                                         ;       B.BLDR --> B-PORT <7:0> DIRECTION

     18                                         ;

     19                                         ;         THE FOLLOWING CONTROL ROUTINES ARE ENTERED WITH

     20                                         ;               <X> = SERVICE ADDRESS

     21                                         ;               <B> = INTERRUPT ENABLE CONTROL

     22                                         ;               <A> = INTERRUPT DISABLE CONTROL

     23                                         ;       BY A JSR ____

     24                                         ;

     25                                         ;       B.AHDF --> A-PORT <15:8>

     26                                         ;       B.ALDF --> A-PORT <7:0>

     27                                         ;       B.BHDF --> B-PORT <15:8>

     28                                         ;       B.BLDF --> B-PORT <7:0>

     29                                         ;

     30                                         ;         THE FOLLOWING INTERRUPT ENABLE ROUTINES ARE

     31                                         ;       ENTERED BY JSR ____

     32                                         ;

     33                                         ;       B.AHUP --> A-PORT <15:8> INTERRUPT ENABLE

     34                                         ;       B.ALUP --> A-PORT <7:0> INTERRUPT ENABLE

     35                                         ;       B.BHUP --> B-PORT <15:0> INTERRUPT ENABLE

     36                                         ;       B.BLUP --> B-PORT <7:0> INTERRUPT ENABLE
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     38                                         ;         THE FOLLOWING INTERRUPT DISABLE ROUTINES ARE

     39                                         ;       ENTERED BY JSR ____

     40                                         ;

     41                                         ;       B.AHDN --> A-PORT <15:0> INTERRUPT DISABLE

     42                                         ;       B.ALDN --> A-PORT <7:0> INTERRUPT DISABLE

     43                                         ;       B.BHDN --> B-PORT <15:8> INTERRUPT DISABLE

     44                                         ;       B.BLDN --> B-PORT <7:0> INTERRUPT DISABLE

     45                                         ;

     46                                         ;         THE FOLLOWING ARE INTERRUPT ENTRY POINTS

     47                                         ;       FOR THE DUAL PIA PORTS

     48                                         ;

     49                                         ;       B.AH$I --> A-PORT <15:8> IRQ

     50                                         ;

     51                                         ;       B.AL$I --> A-PORT <7:0> IRQ

     52                                         ;

     53                                         ;       B.BH$I --> B-PORT <15:8> IRQ

     54                                         ;

     55                                         ;       B.BL$L --> B-PORT <7:0> IRQ

     56                                         ;
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      1                                         ;

      2                                         ;         THE FOLLOWING ENTRY POINTS ARE USED TO TRANSFER

      3                                         ;       DATA TO THE VARIOUS PIA I/O REGISTERS. THE MAIN

      4                                         ;       ENTRY POINT VERIFIES THAT AT LEAST ONE OF THE

      5                                         ;       PORT IRQ FLAGS IS SET BEFORE TRANSFERRING DATA .

      6                                         ;       IF DATA IS TRANSFERED THEN THE 'C' BIT = 1,

      7                                         ;       IF THE PORT WAS NOT READY THEN NO TRANSFER

      8                                         ;       IS PERFORMED AND THE 'C' BIT = 0.

      9                                         ;         THE ROUTINES MAY BE ENTERED AT THE ENTRY POINT 
+ 2

     10                                         ;       IF NO IRQ FLAG CHECKS ARE TO BE MADE.

     11                                         ;         BYTE DATA IS PASSED IN <B>.

     12                                         ;         WORD DATA IS PASSED IN <B,A>

     13                                         ;

     14                                         ;       CALL BY JSR ____

     15                                         ;

     16                                         ;       B.AHRD --> A-PORT <15:8> READ

     17                                         ;       B.ALRD --> A-PORT <7:0> READ

     18                                         ;       B.AWRD --> A-PORT <15:0> READ

     19                                         ;       B.BHRD --> B-PORT <15:8> READ

     20                                         ;       B.BLRD --> B-PORT <7:0> READ

     21                                         ;       B.BWRD --> B-PORT <15:0> READ

     22                                         ;

     23                                         ;

     24                                         ;       B.AHWT --> A-PORT <15:8> WRITE

     25                                         ;       B.ALWT --> A-PORT <7:0> WRITE

     26                                         ;       B.AWWT --> A-PORT <15:0> WRITE

     27                                         ;       B.BHWT --> B-PORT <15:8> WRITE

     28                                         ;       B.BLWT --> B-PORT <7:0> WRITE

     29                                         ;       B.BWWT --> B-PORT <15:0> WRITE

     30                                         ;
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B.6821 PIA HARDWARE

      1                                         .SBTTL  B.6821 PIA HARDWARE

      2                                         ;

      3                                         ;         THE PIA CONFIGURATION  CONSISTS OF TWO

      4                                         ;       MC6821 PERIPHERAL INTERFACE ADAPTERS (PIA'S)

      5                                         ;       WHICH MAY BE ADDRESSED AS 16-BIT PORTS.

      6                                         ;       ONE PIA UNIT FORMS THE HIGH ORDER PART <15:8>

      7                                         ;       AND THE OTHER THE LOW ORDER PART <7:0>

      8                                         ;

      9                                         ; REGISTER 0

     10         000000                          CRAH    =0      ;A-PORT <15:8> CONTROL REGISTER

     11                                         ;

     12                                         ; REGISTER 1

     13         000001                          CRAL    =1      ;A-PORT <7:0> CONTROL REGISTER

     14                                         ;

     15                                         ; REGISTER 2

     16         000002                          CRBH    =2      ;B-PORT <15:8> CONTROL REGISTER

     17                                         ;

     18                                         ; REGISTER 3

     19         000003                          CRBL    =3      ;B-PORT <7:0> CONTROL REGISTER

     20                                         ;

     21                                         ; REGISTER 4

     22         000004                          DDRAH   =4      ;CRAH<2>=0, A-PORT <15:8> DATA DIRECTION 
REGISTER

     23         000004                          PRAH    =4      ;CRAH<2>=1, A-PORT <15:8> DATA REGISTER

     24                                         ;

     25                                         ; REGISTER 5

     26         000005                          DDRAL   =5      ;CRAL<2>=0, A-PORT <7:0> DATA DIRECTION R
EGISTER

     27         000005                          PRAL    =5      ;CRAL<2>=1, A-PORT <7:0> DATA REGISTER

     28                                         ;

     29                                         ; REGISTER 6

     30         000006                          DDRBH   =6      ;CRBH<2>=0, B-PORT <15:8> DATA DIRECTION 
REGISTER

     31         000006                          PRBH    =6      ;CRBH<2>=1, B-PORT <15:8> DATA REGISTER

     32                                         ;

     33                                         ; REGISTER 7

Page 67



parlel.lst

     35         000007                          PRBL    =7      ;CRBL<2>=1, B-PORT <7:0> DATA REGISTER

     36                                         ;
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      1                                         ;

      2                                         ;       A-PORT CONTROL REGISTERS

      3                                         ;

      4                                         ; CONTROL REGISTERS CRA_  - READ/WRITE REGISTERS

      5                                         ;                               CONTROLLING INTERRUPTS AN
D STROBES

      6                                         ;

      7                                         ; BIT 1 0       CONTROL OF INTERRUPT INPUT CA1

      8                                         ;               ACTIVE TRANSITION

      9                                         ;     _ _       TO SET CRA<7>           /IRQA OUTPUT

     10                                         ;     0 0               (-)             DISABLED

     11                                         ;     0 1               (-)             /CRA<7>

     12                                         ;     1 0               (+)             DISABLED

     13                                         ;     1 1               (+)             /CRA<7>

     14                                         ;       CRA<7> CLEARED BY A READ OF CORRESPONDING PRA_

     15                                         ;       /IRQA FOLLOWS STATE OF /CRA<7> WHEN ENABLED

     16                                         ;

     17                                         ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT

     18                                         ;     _

     19                                         ;     0         ACCESS DATA DIRECTION REGISTERS

     20                                         ;     1         ACCESS PORT DATA REGISTER

     21                                         ;

     22                                         ; BIT 5 4 3     CONTROL OF CA2 AS AN INTERRUPT INPUT

     23                                         ;               ACTIVE TRANSITION

     24                                         ;     _ _ _     TO SET CRA<6>           /IRQB OUTPUT

     25                                         ;     0 0 0             (-)             DISABLED

     26                                         ;     0 0 1             (-)             /CRA<6>

     27                                         ;     0 1 0             (+)             DISABLED

     28                                         ;     0 1 1             (+)             /CRA<6>

     29                                         ;       CRA<6> CLEARED BY READ OF CORRESPONDING PRA_

     30                                         ;       /IRQB FOLLOWS STATE OF CRA<6> WHEN ENABLED

     31                                         ;

     32                                         ; BIT 5 4 3     CONTROL OF CA2 AS AN OUTPUT

     33                                         ;     _ _ _     CA2 LOW                 CA2 HIGH

     34                                         ;     1 0 0     AFTER READ TO PRA_      WHEN CRA<7> IS SE
T
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     36                                         ;     1 0 1     AFTER READ TO PRA_      ON SECOND (+) E A
FTER

     37                                         ;               ON (+) OF NEXT E        PIA DESELECTED

     38                                         ;     1 1 0     =CRA<3>

     39                                         ;     1 1 1                             =CRA<3>

     40                                         ;

     41                                         ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     42                                         ;                       OF CA2, CLEARED BY READ OF PRA_

     43                                         ;

     44                                         ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     45                                         ;                       OF CA1, CLEARED BY READ OF PRA_

     46                                         ;

     47                                         ;       DATA DIRECTION REGISTER (DDRA_)

     48                                         ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL

     49                                         ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED

     50                                         ;               BY 0'S AND OUTPUT BITS BY 1'S.

     51                                         ;

     52                                         ;       PERIPHERAL DATA REGISTER (PRA_)

     53                                         ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGIST
ERS

     54                                         ;

Page 70



parlel.lst

PARALLLEL 'PORT'       MACRO V05.06  Thursday 18-Oct-07 19:15  Page 28

B.6821 DETAILS

      1                                         .SBTTL  B.6821 DETAILS

      2                                         ;

      3                                         ;       B-PORT CONTROL REGISTERS

      4                                         ;

      5                                         ; CONTROL REGISTERS CRB_  - READ/WRITE REGISTERS

      6                                         ;                               CONTROLLING INTERRUPTS AN
D STROBES

      7                                         ;

      8                                         ; BIT 1 0       CONTROL OF INTERRUPT INPUT CB1

      9                                         ;               ACTIVE TRANSITION

     10                                         ;     _ _       TO SET CRB<7>           /IRQA OUTPUT

     11                                         ;     0 0               (-)             DISABLED

     12                                         ;     0 1               (-)             /CRB<7>

     13                                         ;     1 0               (+)             DISABLED

     14                                         ;     1 1               (+)             /CRB<7>

     15                                         ;       CRB<7> CLEARED BY A READ OF CORRESPONDING PRB_

     16                                         ;       /IRQA FOLLOWS STATE OF /CRB<7> WHEN ENABLED

     17                                         ;

     18                                         ; BIT 2         DATA / DATA DIRECTION ACCESS CONTROL BIT

     19                                         ;     _

     20                                         ;     0         ACCESS DATA DIRECTION REGISTERS

     21                                         ;     1         ACCESS PORT DATA REGISTER

     22                                         ;

     23                                         ; BIT 5 4 3     CONTROL OF CB2 AS AN INTERRUPT INPUT

     24                                         ;               ACTIVE TRANSITION

     25                                         ;     _ _ _     TO SET CRB<6>           /IRQB OUTPUT

     26                                         ;     0 0 0             (-)             DISABLED

     27                                         ;     0 0 1             (-)             /CRB<6>

     28                                         ;     0 1 0             (+)             DISABLED

     29                                         ;     0 1 1             (+)             /CRB<6>

     30                                         ;       CRB<6> CLEARED BY READ OF CORRESPONDING PRB_

     31                                         ;       /IRQB FOLLOWS STATE OF CRB<6> WHEN ENABLED

     32                                         ;

     33                                         ; BIT 5 4 3     CONTROL OF CB2 AS AN OUTPUT

     34                                         ;     _ _ _     CB2 LOW                 CB2 HIGH
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     36                                         ;               ON (+) OF NEXT E        BY CB1 TRANSITION

     37                                         ;     1 0 1     AFTER WRITE TO PRB      ON SECOND (+) E A
FTER

     38                                         ;               ON (+) OF NEXT E        PIA DESELECTED

     39                                         ;     1 1 0     =CRB<3>

     40                                         ;     1 1 1                             =CRB<3>

     41                                         ;

     42                                         ; BIT 6         IRQB2 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     43                                         ;                       OF CB2, CLEARED BY READ OF PRB_

     44                                         ;

     45                                         ; BIT 7         IRQB1 INTERRUPT FLAG - SET BY ACTIVE TRAN
SITION

     46                                         ;                       OF CB1, CLEARED BY READ OF PRB_

     47                                         ;

     48                                         ;       DATA DIRECTION REGISTER (DDRB_)

     49                                         ; BIT 0-7       EACH DDR BIT CORRESPONDS TO A PERIPHERAL

     50                                         ;               REGISTER BIT. INPUT BITS ARE PROGRAMMED

     51                                         ;               BY 0'S AND OUTPUT BITS BY 1'S.

     52                                         ;

     53                                         ;       PERIPHERAL DATA REGISTER (PRB_)

     54                                         ; BIT 0-7       8-BIT READ/WRITE INPUT/OUTPUT DATA REGIST
ERS

     55                                         ;
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B.6821 VARIABLES AND POINTERS

      1                                         .SBTTL  B.6821 VARIABLES AND POINTERS

      2                                         ;

      3                                         ;       PORT STATUS AND BUFFERSS

      4                                         ;

      5                                         .IF     NDF,$B.6821

      6                                         B.6821  =       210     ;PIA PORT DEFAULT ADDRESS

      7                                         VARSAV  =       0       ;DEFAULT VARIABLE ADDRESS

      8                                         PGMSAV  =       100000  ;DEFAULT PROGRAM ADDRESS

      9                                         .=PGMSAV

     10                                         .ENDC

     11                                         ;

     12         175537                          PGMSAV=.

     13         000034                          .=VARSAV

     14                                         ;

     15 000034     000     000          B.APRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR

     16 000036     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     17 000040     000     000                  .BYTE   0,0     ;<7:0> SERVICE VECTOR

     18 000042     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     19 000044     000     000          B.BPRT: .BYTE   0,0     ;<15:8> SERVICE VECTOR

     20 000046     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     21 000050     000     000                  .BYTE   0,0     ;<7:0> SERVICE VECTOR

     22 000052     000     000                  .BYTE   0,0     ;'UP','DN' CONTROL

     23                                         ;

     24         000054                          VARSAV=.

     25         175537                          .=PGMSAV

     26                                         ;
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B.6821 A-PORT CONTROL ROUTINES

      1                                         .SBTTL  B.6821 A-PORT CONTROL ROUTINES

      2                                         ;

      3                                         ;       DATA DIRECTION LOAD ROUTINES

      4                                         ;       ENTER WITH DIRECTION CODE IN <B>

      5                                         ;

      6 175537                          B.AHDR: LDA A   CRAH+B.6821     ;GET CURRENT CONTROL

        175537     226     210

      7 175541                                  PSH A                   ;AND SAVE

        175541     066

      8 175542                                  AND A   #,373           ;MASK DDR BIT

        175542     204     373

      9 175544                                  STA A   CRAH+B.6821     ;ACCESS DIRECTION REGISTER

        175544     227     210

     10 175546                                  STA B   DDRAH+B.6821    ;SET DIRECTIONS

        175546     327     214

     11 175550                                  PUL A                   ;GET SAVED CONTROL

        175550     062

     12 175551                                  STA A   CRAH+B.6821     ;AND RESTORE

        175551     227     210

     13 175553                                  RTS

        175553     071

     14                                         ;

     15 175554                          B.ALDR: LDA A   CRAL+B.6821     ;GET CURRENT CONTROL

        175554     226     211

     16 175556                                  PSH A                   ;AND SAVE

        175556     066

     17 175557                                  AND A   #,373           ;MASK DDR BIT

        175557     204     373

     18 175561                                  STA A   CRAL+B.6821     ;ACCESS DIRECTION REGISTER

        175561     227     211

     19 175563                                  STA B   DDRAL+B.6821    ;SET DIRCTIONS

        175563     327     215

     20 175565                                  PUL A                   ;GET SAVED CONTROL

        175565     062

     21 175566                                  STA A   CRAL+B.6821     ;AND RESTORE
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B.6821 A-PORT CONTROL ROUTINES

      1                                         ;       CONTROL AND SERVICE VECTOR LOADER

      2                                         ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>

      3                                         ;       'UP' CONTROL IN <B>, AND

      4                                         ;       'DN' CONTROL IN <A>

      5                                         ;

      6 175571                          B.AHDF: STX     B.APRT          ;SAVE SERVICE ROUTINE ADDRESS

        175571     337     034

      7 175573                                  STA B   B.APRT+2        ;'UP' CONTROL

        175573     327     036

      8 175575                                  STA A   B.APRT+3        ;'DN' CONTROL

        175575     227     037

      9 175577                                  RTS

        175577     071

     10                                         ;

     11 175600                          B.ALDF: STX     B.APRT+4        ;SAVE SERVICE ROUTINE ADDRESS

        175600     337     040

     12 175602                                  STA B   B.APRT+6        ;'UP' CONTROL

        175602     327     042

     13 175604                                  STA A   B.APRT+7        ;'DN' CONTROL

        175604     227     043

     14 175606                                  RTS

        175606     071

     15                                         ;

     16                                         ;

     17                                         ;       INTERRUPT CONTROL LOADERS

     18                                         ;

     19 175607                          B.AHUP: LDA B   B.APRT+2        ;'UP' CONTROL

        175607     326     036

     20 175611                                  STA B   CRAH+B.6821

        175611     327     210

     21 175613                                  RTS

        175613     071

     22                                         ;

     23 175614                          B.ALUP: LDA B   B.APRT+6        ;'UP' CONTROL

        175614     326     042
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B.6821 B-PORT CONTROL ROUTINES

      1                                         .SBTTL  B.6821 B-PORT CONTROL ROUTINES

      2                                         ;

      3                                         ;       DATA DIRECTION LOAD ROUTINES

      4                                         ;       ENTER WITH DIRECTION CODE IN <B>

      5                                         ;

      6 175633                          B.BHDR: LDA A   CRBH+B.6821     ;GET CURRENT CONTROL

        175633     226     212

      7 175635                                  PSH A                   ;AND SAVE

        175635     066

      8 175636                                  AND A   #,373           ;MASK DDR BIT

        175636     204     373

      9 175640                                  STA A   CRBH+B.6821     ;ACCESS DIRECTION REGISTER

        175640     227     212

     10 175642                                  STA B   DDRBH+B.6821    ;SET DIRECTIONS

        175642     327     216

     11 175644                                  PUL A                   ;GET SAVED CONTROL

        175644     062

     12 175645                                  STA A   CRBH+B.6821     ;AND RESTORE

        175645     227     212

     13 175647                                  RTS

        175647     071

     14                                         ;

     15 175650                          B.BLDR: LDA A   CRBL+B.6821     ;GET CURRENT CONTROL

        175650     226     213

     16 175652                                  PSH A                   ;AND SAVE

        175652     066

     17 175653                                  AND A   #,373           ;MASK DDR BIT

        175653     204     373

     18 175655                                  STA A   CRBL+B.6821     ;ACCESS DIRECTION REGISTER

        175655     227     213

     19 175657                                  STA B   DDRBL+B.6821    ;SET DIRCTIONS

        175657     327     217

     20 175661                                  PUL A                   ;GET SAVED CONTROL

        175661     062

     21 175662                                  STA A   CRBL+B.6821     ;AND RESTORE
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B.6821 B-PORT CONTROL ROUTINES

      1                                         ;       CONTROL AND SERVICE VECTOR LOADER

      2                                         ;       ENTER WITH SERVICE ROUTINE ADDRESS IN <X>

      3                                         ;       'UP' CONTROL IN <B>, AND

      4                                         ;       'DN' CONTROL IN <A>

      5                                         ;

      6 175665                          B.BHDF: STX     B.BPRT          ;SAVE SERVICE ROUTINE ADDRESS

        175665     337     044

      7 175667                                  STA B   B.BPRT+2        ;'UP' CONTROL

        175667     327     046

      8 175671                                  STA A   B.BPRT+3        ;'DN' CONTROL

        175671     227     047

      9 175673                                  RTS

        175673     071

     10                                         ;

     11 175674                          B.BLDF: STX     B.BPRT+4        ;SAVE SERVICE ROUTINE ADDRESS

        175674     337     050

     12 175676                                  STA B   B.BPRT+6        ;'UP' CONTROL

        175676     327     052

     13 175700                                  STA A   B.BPRT+7        ;'DN' CONTROL

        175700     227     053

     14 175702                                  RTS

        175702     071

     15                                         ;

     16                                         ;

     17                                         ;       INTERRUPT CONTROL LOADERS

     18                                         ;

     19 175703                          B.BHUP: LDA B   B.BPRT+2        ;'UP' CONTROL

        175703     326     046

     20 175705                                  STA B   CRBH+B.6821

        175705     327     212

     21 175707                                  RTS

        175707     071

     22                                         ;

     23 175710                          B.BLUP: LDA B   B.BPRT+6        ;'UP' CONTROL

        175710     326     052
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B.6821 A-PORT TRANSFERS

      1                                         .SBTTL  B.6821 A-PORT TRANSFERS

      2                                         ;

      3                                         ;       BYTE DATA IS TRANSFERED IN <B>

      4                                         ;       WORD DATA IS TRANSFERED IN <B,A>

      5                                         ;

      6 175727                          B.AHRD: BRA     2$              ;TEST ENTRY

        175727     040     004

      7 175731                          1$:     LDA B   PRAH+B.6821     ;GET BYTE

        175731     326     214

      8 175733                                  SEC                     ;HAVE BYTE

        175733     015

      9 175734                                  RTS

        175734     071

     10 175735                          2$:     LDA A   CRAH+B.6821     ;CHECK FOR IRQ FLAG

        175735     226     210

     11 175737                                  BIT A   #,300

        175737     205     300

     12 175741                                  BNE     1$              ;BRANCH IF FLAG SET

        175741     046     366

     13 175743                                  CLC                     ;NO DATA

        175743     014

     14 175744                                  RTS

        175744     071

     15                                         ;

     16 175745                          B.ALRD: BRA     2$              ;TEST ENTRY

        175745     040     004

     17 175747                          1$:     LDA B   PRAL+B.6821     ;GET BYTE

        175747     326     215

     18 175751                                  SEC                     ;HAVE BYTE

        175751     015

     19 175752                                  RTS

        175752     071

     20 175753                          2$:     LDA A   CRAL+B.6821     ;CHECK FOR IRG FLAG

        175753     226     211

     21 175755                                  BIT A   #,300
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     33 175777                                  BNE     1$              ;BRANCH IF FLAG SET

        175777     046     364

     34 176001                                  CLC                     ;NO DATA

        176001     014

     35 176002                                  RTS

        176002     071

     36                                         ;
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B.6821 A-PORT TRANSFERS

      1                                         ;

      2 176003                          B.AHWT: BRA     2$              ;TEST ENTRY

        176003     040     007

      3 176005                          1$:     STA B   PRAH+B.6821     ;STORE BYTE

        176005     327     214

      4 176007                                  TST     PRAH+B.6821     ;CLEAR IRQ FLAGS

        176007     175     000     214

      5 176012                                  SEC                     ;BYTE SENT

        176012     015

      6 176013                                  RTS

        176013     071

      7 176014                          2$:     LDA A   CRAH+B.6821     ;CHECK FOR IRQ FLAG

        176014     226     210

      8 176016                                  BIT A   #,300

        176016     205     300

      9 176020                                  BNE     1$              ;BRANCH IF FLAG SET

        176020     046     363

     10 176022                                  CLC                     ;DATA NOT SENT

        176022     014

     11 176023                                  RTS

        176023     071

     12                                         ;

     13 176024                          B.ALWT: BRA     2$              ;TEST ENTRY

        176024     040     007

     14 176026                          1$:     STA B   PRAL+B.6821     ;STORE BYTE

        176026     327     215

     15 176030                                  TST     PRAL+B.6821     ;CLEAR IRQ FLAGS

        176030     175     000     215

     16 176033                                  SEC                     ;BYTE SENT

        176033     015

     17 176034                                  RTS

        176034     071

     18 176035                          2$:     LDA A   CRAL+B.6821     ;CHECK FOR IRQ FLAG

        176035     226     211

     19 176037                                  BIT A   #,300
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     31 176063                          2$:     PSH A                   ;SAVE A

        176063     066

     32 176064                                  LDA A   CRAL+B.6821     ;CHECK FOR IRQ FLAG

        176064     226     211

     33 176066                                  BIT A   #,300

        176066     205     300

     34 176070                                  PUL A                   ;RESTORE A

        176070     062

     35 176071                                  BNE     1$              ;BRANCH IF FLAG SET

        176071     046     354

     36 176073                                  CLC                     ;DATA NOT SENT

        176073     014

     37 176074                                  RTS

        176074     071

     38                                         ;
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B.6821 B-PORT TRANSFERS

      1                                         .SBTTL  B.6821 B-PORT TRANSFERS

      2                                         ;

      3                                         ;       BYTE DATA IS TRANSFERED IN <B>

      4                                         ;       WORD DATA IS TRANSFERED IN <B,A>

      5                                         ;

      6 176075                          B.BHRD: BRA     2$              ;TEST ENTRY

        176075     040     006

      7 176077                          1$:     LDA B   PRBH+B.6821     ;GET BYTE

        176077     326     216

      8 176101                                  STA B   PRBH+B.6821     ;DO CONTROL

        176101     327     216

      9 176103                                  SEC                     ;HAVE BYTE

        176103     015

     10 176104                                  RTS

        176104     071

     11 176105                          2$:     LDA A   CRBH+B.6821     ;CHECK FOR IRQ FLAG

        176105     226     212

     12 176107                                  BIT A   #,300

        176107     205     300

     13 176111                                  BNE     1$              ;BRANCH IF FLAG SET

        176111     046     364

     14 176113                                  CLC                     ;NO DATA

        176113     014

     15 176114                                  RTS

        176114     071

     16                                         ;

     17 176115                          B.BLRD: BRA     2$              ;TEST ENTRY

        176115     040     006

     18 176117                          1$:     LDA B   PRBL+B.6821     ;GET BYTE

        176117     326     217

     19 176121                                  STA B   PRBL+B.6821     ;DO CONTROL

        176121     327     217

     20 176123                                  SEC                     ;HAVE BYTE

        176123     015

     21 176124                                  RTS
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     33 176147                                  SEC                     ;HAVE WORD

        176147     015

     34 176150                                  RTS

        176150     071

     35 176151                          2$:     LDA A   CRBL+B.6821     ;CHECK FOR IRQ FLAG

        176151     226     213

     36 176153                                  BIT A   #,300

        176153     205     300

     37 176155                                  BNE     1$              ;BRANCH IF FLAG SET

        176155     046     360

     38 176157                                  CLC                     ;NO DATA

        176157     014

     39 176160                                  RTS

        176160     071

     40                                         ;
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B.6821 B-PORT TRANSFERS

      1                                         ;

      2 176161                          B.BHWT: BRA     2$              ;TEST ENTRY

        176161     040     007

      3 176163                          1$:     TST     PRBH+B.6821     ;CLEAR IRQ FLAGS

        176163     175     000     216

      4 176166                                  STA B   PRBH+B.6821     ;STORE BYTE

        176166     327     216

      5 176170                                  SEC                     ;BYTE SENT

        176170     015

      6 176171                                  RTS

        176171     071

      7 176172                          2$:     LDA A   CRBH+B.6821     ;CHECK FOR IRQ FLAG

        176172     226     212

      8 176174                                  BIT A   #,300

        176174     205     300

      9 176176                                  BNE     1$              ;BRANCH IF FLAG SET

        176176     046     363

     10 176200                                  CLC                     ;DATA NOT SENT

        176200     014

     11 176201                                  RTS

        176201     071

     12                                         ;

     13 176202                          B.BLWT: BRA     2$              ;TEST ENTRY

        176202     040     007

     14 176204                          1$:     TST     PRBL+B.6821     ;CLEAR IRQ FLAGS

        176204     175     000     217

     15 176207                                  STA B   PRBL+B.6821     ;STORE BYTE

        176207     327     217

     16 176211                                  SEC                     ;BYTE SENT

        176211     015

     17 176212                                  RTS

        176212     071

     18 176213                          2$:     LDA A   CRBL+B.6821     ;CHECK FOR IRQ FLAG

        176213     226     213

     19 176215                                  BIT A   #,300
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     31 176241                          2$:     PSH A                   ;SAVE A

        176241     066

     32 176242                                  LDA A   CRBL+B.6821     ;CHECK FOR IRQ FLAG

        176242     226     213

     33 176244                                  BIT A   #,300

        176244     205     300

     34 176246                                  PUL A                   ;RESTORE A

        176246     062

     35 176247                                  BNE     1$              ;BRANCH IF FLAG SET

        176247     046     354

     36 176251                                  CLC                     ;DATA NOT SENT

        176251     014

     37 176252                                  RTS

        176252     071

     38                                         ;
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B.6821 INTERRUPT SERVICE DISPATCH ROUTINES

      1                                         .SBTTL  B.6821 INTERRUPT SERVICE DISPATCH ROUTINES

      2                                         ;

      3 176253                          B.AH$I: LDX     B.APRT          ;GET SERVICE ADDRESS

        176253     336     034

      4 176255                                  BNE     B.IRQG          ;BRANCH IF DEFINED

        176255     046     040

      5 176257                                  LDX     #,CRAH+B.6821   ;INTERRUPT CONTROL ADDRESS

        176257     316     000     210

      6 176262                                  BRA     B.IRQD          ;TERMINATE INTERRUPTS

        176262     040     036

      7                                         ;

      8 176264                          B.AL$I: LDX     B.APRT+4        ;GET SERVICE ADDRESS

        176264     336     040

      9 176266                                  BNE     B.IRQG          ;BRANCH IF DEFINED

        176266     046     027

     10 176270                                  LDX     #,CRAL+B.6821   ;INTERRUPT CONTROL ADDRESS

        176270     316     000     211

     11 176273                                  BRA     B.IRQD          ;TERMINATE INTERRUPTS

        176273     040     025

     12                                         ;

     13 176275                          B.BH$I: LDX     B.BPRT          ;GET SERVICE ADDRESS

        176275     336     044

     14 176277                                  BNE     B.IRQG          ;BRANCH IF DEFINED

        176277     046     016

     15 176301                                  LDX     #,CRBH+B.6821   ;INTERRUPT CONTROL ADDRESS

        176301     316     000     212

     16 176304                                  BRA     B.IRQD          ;TERMINATE INTERRUPTS

        176304     040     014

     17                                         ;

     18 176306                          B.BL$I: LDX     B.BPRT+4        ;GET SERVICE ADDRESS

        176306     336     050

     19 176310                                  BNE     B.IRQG          ;BRANCH IF DEFINED

        176310     046     005

     20 176312                                  LDX     #,CRBL+B.6821   ;INTERRUPT CONTROL ADDRESS

        176312     316     000     213
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B.6821 INTERRUPT SERVICE DISPATCH ROUTINES

     33                                         ;

     34                                         .IIF    NDF,$B.6821     .END
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THE END

      2                                         .SBTTL  THE END

      3                                         ;

      4         000001                          .END
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Symbol table

A.AHDF  174771          A.BLRD  175315          B.BHDF  175665          DDRBL = 000007          NMIRQV  0
00000

A.AHDN  175021          A.BLUP  175110          B.BHDN  175715          IRQN    177770          PGMSAV= 1
75537

A.AHDR  174737          A.BLWT  175402          B.BHDR  175633          IRQ0    177750          PINITS  1
74101

A.AHRD  175127          A.BL$I  175506          B.BHRD  176075          IRQ1    177752          PRAH  = 0
00004

A.AHUP  175007          A.BPRT  000024          B.BHUP  175703          IRQ2    177754          PRAL  = 0
00005

A.AHWT  175203          A.BWRD  175335          B.BHWT  176161          IRQ3    177756          PRBH  = 0
00006

A.AH$I  175453          A.BWWT  175423          B.BH$I  176275          IRQ4    177760          PRBL  = 0
00007

A.ALDF  175000          A.IRQD  175522          B.BLDF  175674          IRQ5    177762          P.BSAH  1
74520

A.ALDN  175026          A.IRQG  175517          B.BLDN  175722          IRQ6    177764          P.BSAL  1
74374

A.ALDR  174754          A.6821= 000200          B.BLDR  175650          IRQ7    177766          P.BSBL  1
74503

A.ALRD  175145          B.AHDF  175571          B.BLRD  176115          LOADER  174550          P.FNCT  0
00004

A.ALUP  175014          B.AHDN  175621          B.BLUP  175710          LOAD$I  174542          P.IOAL  1
74456

A.ALWT  175224          B.AHDR  175537          B.BLWT  176202          LOAD$V  000005          P.IOBL  1
74451

A.AL$I  175464          B.AHRD  175727          B.BL$I  176306          L.ADDR  000011          RESINT  1
77776

A.APRT  000014          B.AHUP  175607          B.BPRT  000044          L.BYTC  000007          RESTRT  1
74016

A.AWRD  175163          B.AHWT  176003          B.BWRD  176135          L.CKSM  000013          SPRIUS  1
74006

A.AWWT  175245          B.AH$I  176253          B.BWWT  176223          L.GBYT  174566          STACK = 0
00177

A.BHDF  175065          B.ALDF  175600          B.IRQD  176322          L.LDR0  174600          SWINT   1
77772

A.BHDN  175115          B.ALDN  175626          B.IRQG  176317          L.LDR1  174605          SWIRQ   1
74007

A.BHDR  175033          B.ALDR  175554          B.6821= 000210          L.LDR2  174612          SWIRQV  0
00002

A.BHRD  175275          B.ALRD  175745          CRAH  = 000000          L.LDR3  174651          VARSAV= 0
00054

A.BHUP  175103          B.ALUP  175614          CRAL  = 000001          L.LDR4  174704          $A.682= 0
00001

A.BHWT  175361          B.ALWT  176024          CRBH  = 000002          L.LDR5  174714          $B.682= 0
00001
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A.BLDF  175074          B.APRT  000034          DDRAH = 000004          NMINT   177774          $LOADE= 0
00001

A.BLDN  175122          B.AWRD  175763          DDRAL = 000005          NMIRQ   174000          ...A  = 0
00100

A.BLDR  175050          B.AWWT  176045          DDRBH = 000006

. ABS.  177776    000   (RW,I,GBL,ABS,OVR)

        000000    001   (RW,I,LCL,REL,CON)

Errors detected:  0

*** Assembler statistics

Work  file  reads: 0

Work  file writes: 0

Size of work file: 14766 Words  ( 58 Pages)

Size of core pool: 18176 Words  ( 71 Pages)

Operating  system: RT-11

Elapsed time: 00:00:02.03

PARLEL,PARLEL=M6800,PARLEL,LOADER,6821A,6821B,END
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        .TITLE  PORTS INITIALIZATION
        ;
        ;WRITTEN BY
        ;       ALAN R. BALDWIN
        ;       PHYSICS DEPARTMENT
        ;       KENT STATE UNIVERSITY
        ;       KENT, OHIO  44242
        ;       4-APRIL-1983

        .MCALL  .EXIT

        .PAGE
        .SBTTL  SERIAL PORT INITIALIZATION TABLES

SPORT1: .WORD   175400          ;BASE ADDRESS
        ; SET 7 DATA-BITS / 2 STOP-BITS / EVEN PARITY
        ; 19200 BAUD / MODEM STATUS DISABLED
        .WORD   1000,1600,2406,3000,2036
        .WORD   0
        ; LOAD CONTROL BYTE
        .WORD   0
        ; DISABLE CONTROL TRANSFER
        .WORD   36054,175416
        ; END OF SERIAL PORT 1 INITIALIZATION
        .WORD   0,0

SPORT2: .WORD   175420          ;BASE ADDRESS
        ; AUTO-BAUD RATE AND PARAMETERS ENABLED
        ; SET 7 DATA-BITS / 2 STOP-BITS / EVEN PARITY
        ; 9600 BAUD
        .WORD   1017,1417,2414,3000,2036
        .WORD   0
        ; LOAD CONTROL BYTE
        .WORD   0
        ; DISABLE CONTROL TRANSFER
        .WORD   36054,175436
        ; END OF SERIAL PORT 2 INITIALIZATION
        .WORD   0,0

SPORT3: .WORD   175440          ;BASE ADDRESS
        ; AUTO-BAUD RATE AND PARAMETERS ENABLED
        ; SET 7 DATA-BITS / 2 STOP-BITS / EVEN PARITY
        ; 9600 BAUD
        .WORD   1017,1417,2414,3000,2036
        .WORD   0
        ; LOAD CONTROL BYTE
        .WORD   0
        ; DISABLE CONTROL TRANSFER
        .WORD   36054,175456
        ; END OF SERIAL PORT 3 INITIALIZATION
        .WORD   0,0

SPORT4: .WORD   175460          ;BASE ADDRESS
        ; AUTO-BAUD RATE AND PARAMETERS ENABLED
        ; SET 7 DATA-BITS / 2 STOP-BITS / EVEN PARITY
        ; 9600 BAUD
        .WORD   1017,1417,2414,3000,2036
        .WORD   0
        ; LOAD CONTROL BYTE
        .WORD   0
        ; DISABLE CONTROL TRANSFER
        .WORD   36054,175476
        ; END OF SERIAL PORT 4 INITIALIZATION
        .WORD   0,0

        .PAGE
        .SBTTL  PARALLEL PORT INITIALIZATION TABLES

PPORT1: .WORD   175500          ;BASE ADDRESS
        ; USE INTERNAL SET UP
        .WORD   0
        ; DISABLE CONTROL INTERRUPTS
        .WORD   36054,175512,36054,175516
        ; END PARALLEL PORT 1 INITIALIZATION
        .WORD   0,0
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PPORT2: .WORD   175520          ;BASE ADDRESS
        ; USE INTERNAL SET UP
        .WORD   0
        ; DISABLE CONTROL INTERRUPTS
        .WORD   36054,175532,36054,175536
        ; END PARALLEL PORT 2 INITIALIZATION
        .WORD   0,0

PPORT3: .WORD   175540          ;BASE ADDRESS
        ; USE INTERNAL SET UP
        .WORD   0
        ; DISABLE CONTROL INTERRUPTS
        .WORD   36054,175552,36054,175556
        ; END PARALLEL PORT 3 INITIALIZATION
        .WORD   0,0

PPORT4: .WORD   175560          ;BASE ADDRESS
        ; USE INTERNAL SET UP
        .WORD   0
        ; DISABLE CONTROL INTERRUPTS
        .WORD   36054,175572,36054,175576
        ; END PARALLEL PORT 4 INITIALIZATION
        .WORD   0,0

        .PAGE
        .SBTTL  INITIALIZATION CALLS

START:  MOV     #177777,175600  ;RESET ALL PORTS

        MOV     #8.,R0          ;WAIT LOOP
1$:     CLR     R1
2$:     SOB     R1,2$
        SOB     R0,1$

        JSR     R5,SERIAL       ;INIT SERIAL PORT #1
        SPORT1
        JSR     R5,SERIAL       ;INIT SERIAL PORT #2
        SPORT2
        JSR     R5,SERIAL       ;INIT SERIAL PORT #3
        SPORT3
        JSR     R5,SERIAL       ;INIT SERIAL PORT #4
        SPORT4
        JSR     R5,PARLEL       ;INIT PARALLEL PORT #1
        PPORT1
        JSR     R5,PARLEL       ;INIT PARALLEL PORT #2
        PPORT2
        JSR     R5,PARLEL       ;INIT PARALLEL PORT #3
        PPORT3
        JSR     R5,PARLEL       ;INIT PARALLEL PORT #4
        PPORT4
        .EXIT

        .PAGE
        .SBTTL  SERIAL PORT LOADER

SERIAL: MOV     (R5)+,R0        ;POINTER TO TABLE
        MOV     (R0)+,R2        ;BASE ADDRESS
        MOV     #177777,R1

        BIC     R1,0(R2)        ;CLEAR INTERRUPT ENABLES
        BIC     R1,4(R2)
        BIC     R1,10(R2)
        BIC     R1,14(R2)

        MOV     #34070,12(R2)   ;SET CONTROL - DISABLE TRANSFERS
        MOV     #34070,16(R2)

        BIC     R1,2(R2)        ;SET FOR INPUT
        BIS     R1,6(R2)        ;SET FOR OUTPUT

        MOV     #26054,12(R2)   ;SET CONTROL - ENABLE TRANSFERS
        MOV     #26054,16(R2)

1$:     TSTB    14(R2)          ;TEST TRANSFER CONTROL READY
        BPL     1$
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        TSTB    4(R2)           ;TEST DATA PORT READY
        BPL     1$
        MOV     (R0)+,R1
        BEQ     2$              ;FINISHED ON ZERO
        MOV     R1,6(R2)        ;LOAD DATA
        BR      1$              ;AND LOOP

2$:     MOV     (R0)+,R1        ;GET BYTE CONTROL
        MOVB    R1,7(R2)        ;AND LOAD

3$:     MOV     (R0)+,R1        ;DATA
        MOV     (R0)+,R2        ;ADDRESS
        BEQ     4$              ;ADDRESS=0, THEN SECTION DONE
        MOV     R1,(R2)         ;LOAD DATA @R2
        BR      3$              ;AND LOOP

4$:     RTS     R5              ;FINISHED

        .PAGE
        .SBTTL  PARALLEL PORT INITIALIZATION

PARLEL: MOV     (R5)+,R0        ;POINTER TO TABLE
        MOV     (R0)+,R2        ;BASE ADDRESS
        MOV     #177777,R1

        BIC     R1,0(R2)        ;CLEAR INTERRUPT ENABLES
        BIC     R1,4(R2)
        BIC     R1,10(R2)
        BIC     R1,14(R2)

        MOV     #34070,12(R2)   ;SET CONTROL - DISABLE TRANSFERS
        MOV     #34070,16(R2)

        BIC     R1,2(R2)        ;SET FOR INPUT
        BIS     R1,6(R2)        ;SET FOR OUTPUT

        MOV     #26054,12(R2)   ;SET CONTROL - ENABLE TRANSFERS
        MOV     #26054,16(R2)

2$:     TSTB    14(R2)          ;TEST TRANSFER CONTROL READY
        BPL     2$
        MOV     (R0)+,R1
        BEQ     3$              ;END ON ZERO
        MOV     R1,6(R2)        ;LOAD DATA
        BR      2$              ;AND LOOP

3$:     MOV     (R0)+,R1        ;DATA
        MOV     (R0)+,R2        ;ADDRESS
        BEQ     4$              ;ADDRESS=0, THEN SECTION DONE
        MOV     R1,(R2)         ;LOAD DATA @R2
        BR      3$              ;AND LOOP

4$:     RTS     R5              ;FINISHED

        .END    START
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