


























































































































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

Page 4



m6800.mac

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  DUAL CASSETTE DRIVE SOFTWARE
        ;
        ;********************************************************
        ;*                                                      *
        ;*                                                      *
        ;*        THIS SOFTWARE IS FOR A DUAL CASSETTE          *
        ;*      DRIVE SYSTEM UTILIZING A MOTOROLA M68B00        *
        ;*      MICROPROCESSOR.                                 *
        ;*                                                      *
        ;*                                                      *
        ;*              WRITTEN BY    ALAN R. BALDWIN           *
        ;*                              JULY  1979              *
        ;*              COMPLETED       JANUARY  1980           *
        ;*                                                      *
        ;********************************************************
        ;
        ;
        .PAGE
        .SBTTL  SPECIAL MACRO'S
        ;
        .MACRO  SETBIT  I,J
        LDA A   I
        ORA A   #,J
        STA A   I
        .ENDM   SETBIT
        ;
        ;
        .MACRO  CLRBIT  I,J
        LDA A   I
        AND A   #,377-J
        STA A   I
        .ENDM   CLRBIT
        ;
        ;
        .MACRO  BITTST  I,J
        LDA A   I
        BIT A   #,J
        .ENDM   BITTST
        ;
        ;
        .MACRO  STRBL   I,J
        LDA A   I
        AND A   #,377-J
        STA A   I
        ORA A   #,J
        STA A   I
        .ENDM   STRBL
        ;
        ;
        .MACRO  STRBH   I,J
        LDA A   I
        ORA A   #,J
        STA A   I
        AND A   #,377-J
        STA A   I
        .ENDM   STRBH
        ;
        ;
        .PAGE
        .MACRO SETBTX   I,J
        LDA A   I,X
        ORA A   #,J
        STA A   I,X
        .ENDM   SETBTX
        ;
        ;
        .MACRO  CLRBTX  I,J
        LDA A   I,X
        AND A   #,377-J
        STA A   I,X
        .ENDM   CLRBTX
        ;
        ;
        .MACRO  BTTSTX  I,J
        LDA A   I,X
        BIT A   #,J

Page 1



cas.mac

        .ENDM   BTTSTX
        ;
        ;
        .MACRO  STRBLX  I,J
        LDA A   I,X
        AND A   #,377-J
        STA A   I,X
        ORA A   #,J
        STA A   I,X
        .ENDM   STRBLX
        ;
        ;
        .MACRO  STRBHX  I,J
        LDA A   I,X
        ORA A   #,J
        STA A   I,X
        AND A   #,377-J
        STA A   I,X
        .ENDM   STRBHX
        ;
        ;
        .MACRO  STORX   I,J
        LDA A   #,J
        STA A   I,X
        .ENDM   STORX
        ;
        .PAGE
        .SBTTL  VARIABLE DEFINITIONS
        ;
        STACK   =       77              ;SET STACK POSITION
        ;
        ORG     100             ;VARIABLES AREA
        ;
VA.1:   .BYTE   0       ;RDYFLG(DEV.1)
VB.1:   .BYTE   0       ;RWSTAT(DEV.1)
VC.1:   .BYTE   0       ;DVSTAT(DEV.1)
VD.1:   .BYTE   0
VA.0:   .BYTE   0       ;RDYFLG(DEV.0)
VB.0:   .BYTE   0       ;RWSTAT(DEV.0)
VC.0:   .BYTE   0       ;DVSTAT(DEV.0)
VD.0:   .BYTE   0
EXSTAT: .BYTE   0       ;SAVED STATUS FROM PDP-11
EXCMD:  .BYTE   0       ;SAVED COMMAND FROM PDP-11
DEV.X:  .BYTE   0,0     ;SELECTED DEVICE INDEX
T.WAIT: .BYTE   0,0     ;WAIT LOOP COUNTER
CRC:    .BYTE   0,0     ;CRC VALUE
SVCRC:  .BYTE   0,0     ;SAVED CRC VALUE
RWDATA: .BYTE   0       ;READ / WRITE  DATA
LPCNTR: .BYTE   0       ;LOOP COUNTER
        ;
        .PAGE
        .SBTTL  INTERRUPT LINKAGE
        ;
        ORG     177770  ;VECTOR AREA
IRQ:    FDB     PWRUP   ;SET ALL FOR POWER UP RESTART
SWI:    FDB     PWRUP
NMI:    FDB     PWRUP
RES:    FDB     PWRUP
        ;
        ;
        ORG     174000          ;ORIGIN THIS SEGMENT
        ;
PWRUP:  LDS     #,STACK         ;SET UP STACK
        CLR     ODAT            ;INITIALIZE REGISTER
        LDA A   #,100           ;POWER UP ERROR
        STA A   VC.0
        STA A   VC.1
        LDA A   #,210           ;INIT TO READY AND PROGRAMMED
        STA A   VB.0            ;PROGRAMMED, AND READY
        STA A   VB.1
        LDA A   #,2             ;SET UP READY FLAGS
        STA A   VA.0
        ASL A
        STA A   VA.1
        ;
        .PAGE
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        .SBTTL  INITIALIZATION OF COMMAND REGISTER 68B21 PIA D4
        ;
        ;       THE COMMAND REGISTER IS A TWO BYTE
        ;       STATUS AND CONTROL REGISTER WHICH INTERFACES WITH THE
        ;       PDP-11 UNIBUS.
        ;
                TSTAT   =       200
        ;       TSTAT IS THE ERROR/READY STATUS REGISTER
        ;
        ;       7-      GO BIT (H-COMMAND ISSUED)       (IN)
        ;       6-      ERROR                           (OUT)
        ;       5-      BLOCK CHECK ERROR               (OUT)
        ;       4-      FILE GAP                        (OUT)
        ;       3-      TIMING ERROR                    (OUT)
        ;       2-      UNIT 1 READY(H)                 (OUT)
        ;       1-      UNIT 0 READY(H)                 (OUT)
        ;       0-      UNIT SELECTED                   (IN)
        ;
                TCMD    =       201
        ;       TCMD IS THE COMMAND/TRANSFER REGISTER
        ;
        ;       7-      TR SERVICED (H)                 (IN)
        ;       6-      CLEAR TR (L)                    (OUT)
        ;       5-      ---
        ;       4-      ---
        ;       3-      ILBS FLAG                       (IN)
        ;       2-      FUNCTION BIT 2                  (IN)
        ;       1-      FUNCTION BIT 1                  (IN)
        ;       0-      FUNCTION BIT 0                  (IN)
        ;
                PD4BC   =       202
                PD4AC   =       203
        ;
        ;       PD4(A/B)C ARE THE PIA CONTROL REGISTERS
        ;       PD4BC IS PAIRED WITH TSTAT
        ;       PD4AC IS PAIRED WITH TCMD
        ;
        LDX     #,0,0           ;ACCESS DIRECTION REGISTERS
        STX     PD4BC           ;LOAD BOTH B & A
        LDX     #,176,100       ;SET INPUTS & OUTPUTS
        STX     TSTAT           ;IN BOTH TSTAT & TCMD
        LDX     #,4,4           ;ACCESS DATA REGISTERS
        STX     PD4BC
        LDX     #,0,0           ;SET BOTH UNITS NOT READY
        STX     TSTAT
        CLR     CLRGOH          ;ENABLE READY
        ;
        .PAGE
        .SBTTL  INITIALIZE TRANSPORT 0 68B21 PIA
        ;
        ;         THE 68B21 PIA D1 CONTAINS TWO 8 BIT
        ;       CONTROL REGISTERS:
        ;
                TMC0    =       210
        ;       1. TRANSPORT 0 MOTION CONTROL
        ;
        ;       7-      CLEAR LEADER (H)                (IN)
        ;       6-      WRITE ENABLE (H)                (IN)
        ;       5-      CASSETTE IN PLACE (H)           (IN)
        ;       4-      REWIND DONE (H)                 (IN)
        ;       3-      DISABLE REWIND (L)              (OUT)
        ;       2-      ALLOW WRITE (L)                 (OUT)
        ;       1-      REVERSE (L)                     (OUT)
        ;       0-      FORWORD (L)                     (OUT)
        ;
                RWCSR0  =       211
        ;       2. TRANSPORT R/W STATUS REGISTER 0
        ;
        ;       7-      READ DATA                       (IN)
        ;       6-      DATA                            (IN)
        ;       5-      DROP OUT                        (IN)
        ;       4-      GAP                             (IN)
        ;       3-      READ CLOCK                      (IN)
        ;       2-      WRITE CLOCK                     (IN)
        ;       1-      ---
        ;       0-      WRITE DATA                      (OUT)
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        ;
                PD1BC   =       212
                PD1AC   =       213
        ;       PD1(A/B)C ARE PIA CONTROL REGISTERS
        ;       PD1BC IS PAIRED WITH TMC0
        ;       PD1AC IS PAIRED WITH RWCSR0
        ;
        LDX     #,4,4           ;SET FOR DATA REGISTERS
        STX     PD1BC
        LDX     #,17,0          ;SET FOR NO MOTION/WRITING
        STX     TMC0
        LDX     #,0,0           ;ACCESS DIRECTION REGISTERS
        STX     PD1BC
        LDX     #,17,1          ;SET INPUTS AND OUTPUTS
        STX     TMC0
        LDX     #,76,6          ;CB1(REWIND DONE +) / CB2(OUT)
                                ;CA1(READ CLOCK +) / CA2(DATA -), DATA
        STX     PD1BC
        ;
        .PAGE
        .SBTTL  INITIALIZE TRANSPORT 1 68B21 PIA
        ;
        ;         THE 68B21 PIA D3 CONTAINS TWO 8 BIT
        ;       CONTROL REGISTERS:
        ;
                TMC1    =       204
        ;       1. TRANSPORT 1 MOTION CONTROL
        ;
        ;       7-      CLEAR LEADER (H)                (IN)
        ;       6-      WRITE ENABLE (H)                (IN)
        ;       5-      CASSETTE IN PLACE (H)           (IN)
        ;       4-      REWIND DONE (H)                 (IN)
        ;       3-      DISABLE REWIND (L)              (OUT)
        ;       2-      ALLOW WRITE (L)                 (OUT)
        ;       1-      REVERSE (L)                     (OUT)
        ;       0-      FORWORD (L)                     (OUT)
        ;
                RWCSR1  =       205
        ;       2. TRANSPORT R/W STATUS REGISTER 1
        ;
        ;       7-      ---
        ;       6-      ---
        ;       5-      CLEAR REWIND 1 (L)              (OUT)
        ;       4-      CLEAR REWIND 0 (L)              (OUT)
        ;       3-      ---
        ;       2-      WRITE DATA ENABLE (H)           (OUT)
        ;       1-      ---
        ;       0-      READ UNIT SELECT                (OUT)
        ;
                PD3BC   =       206
                PD3AC   =       207
        ;       PD3(A/B)C ARE PIA CONTROL REGISTERS
        ;       PD3BC IS PAIRED WITH TMC1
        ;       PD3AC IS PAIRED WITH RWCSR1
        ;
        LDX     #,4,4           ;SET FOR DATA REGISTERS
        STX     PD3BC
        LDX     #,17,60         ;SET FOR NO MOTION
        STX     TMC1
        LDX     #,0,0           ;ACCESS DIRECTION REGISTERS
        STX     PD3BC
        LDX     #,17,377        ;SET INPUTS AND OUTPUTS
        STX     TMC1
        LDX     #,76,26         ;CB1(REWIND DONE +) / CB2(OUT)
                                ;CA1(WRT CLK +) / CA2(DROP OUT +), DATA
        STX     PD3BC
        ;
        .PAGE
        .SBTTL  REGISTER DEFINITIONS
        ;
        ;       8-BIT INPUT DATA REGISTER FROM PDP-11 UNIBUS
                IDAT    =       230
        ;
        ;       8-BIT OUTPUT DATA REGISTER TO PDP-11 UNIBUS
                ODAT    =       234
        ;
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        ;       INPUT SET TR FLAG REGISTER
                ISETTR  =       220
        ;
        ;       OUTPUT SET TR FLAG REGISTER
                OSETTR  =       224
        ;
        ;       CLEAR GOH / ENABLE READY FLAGS TO PDP-11
                CLRGOH  =       214
        ;
        ;
        ;       INDEXED MODE DEVICE REGISTERS AND
        ;       STATUS REGISTER DEFINITIONS
        ;
                DEV.0   =       10
                DEV.1   =       4
        ;
                TMC     =       200
                TRWND   =       202
        ;
                RDYFLG  =       74      ;=2 (DEV.0), =4 (DEV.1)
        ;
                RWSTAT  =       75
        ;       7-      OPERATION DONE  (1)
        ;       4-      REWIND DONE     (1)
        ;       3-      PROGRAMMED      (1)
        ;       0-      EOT (0) / BOT (1)
        ;
                DVSTAT  =       76      ;ERROR FLAGS (SEE TSTAT)
        ;       7-      ILBS / LAST BYTE CRC
        ;       6-      ERROR                   (1)
        ;       5-      BLOCK CHECK ERROR       (1)
        ;       4-      FILE GAP                (1)
        ;       3-      TIMING ERROR            (1)
        ;       0-      ILBS / FIRST BYTE CRC
        ;
        ;
        ;       THESE DEFINITIONS ARE USED BY ALL FUNCTION
        ;       ROUTINES TO ALLOW UNIT INDEPENDENT HANDLERS
        ;       TO BE WRITTEN.
        ;
        .PAGE
        .SBTTL  CHECK FOR COMMAND SCANNER
        ;
        ;       TRANSPORT STATUS SCANNER
        ;
        LDA A   #,1             ;INIT FOR TSTC.A
TSTC.A: DEC A                   ;NEED TO CHECK TRANSPORT STATUS ?
        BNE     TSTCMD          ;IF NOT - SKIP
        LDX     #,DEV.0         ;SET UP FOR DEVICE 0
        STX     DEV.X           ;SAVE POINTER
        SETBTX  TMC,10          ;ENABLE REWINDING
        JSR     SCANTR
        LDX     #,DEV.1         ;SET UP FOR DEVICE 1
        STX     DEV.X           ;SAVE POINTER
        SETBTX  TMC,10          ;ENABLE REWINDING
        JSR     SCANTR
        CLR A                   ;RESET COUNTER
        BRA     TSTCMD
        ;
        ;       COMMAND TERMINATION
        ;
LDRCHK: LDA A   TMC,X           ;CHECK FOR CLEAR LEADER
        BPL     DONE            ;ON OXIDE - SKIP
ERDONE: SETBTX  DVSTAT,100      ;ERROR
DONE:   CLRBIT  TCMD,100        ;CLEAR TR
        LDA A   TSTAT           ;GET STATUS WORD
        AND A   #,6             ;SAVE ONLY READY'S
        ORA A   DVSTAT,X        ;ADD IN NEW STATUS
        STA A   TSTAT           ;GET FLAGS OUT
        ORA A   RDYFLG,X        ;SET READY FLAG
        STA A   TSTAT           ;SEND TO PDP-11
        SETBTX  TMC,10          ;ALLOW REWIND
        CLR A                   ;RESET COUNTER
        ;
        ;       COMMAND SCANNER
        ;

Page 5



cas.mac

TSTCMD: LDX     TSTAT           ;GET STATUS
        BPL     TSTC.A          ;NO COMMAND - BRANCH
        STX     EXSTAT          ;SAVE THE COMMAND
        LDA A   EXSTAT          ;GET THE SELECT
        AND A   #,1             ;FIND WHICH UNIT SELECTED
        BNE     TSTC.B          ;IF UNIT 1 - SKIP
        LDX     #,DEV.0         ;DEVICE 0 SELECTED
        CLRBIT  RWCSR1,1        ;SET READ SELECT UNIT 0
        BRA     TSTC.C
TSTC.B: LDX     #,DEV.1         ;DEVICE 1 SELECTED
        SETBIT  RWCSR1,1        ;SET READ SELECT UNIT 1
TSTC.C: STX     DEV.X           ;SAVE SELECTED DEVICE POINTER
        ;
        ;
        LDA A   RDYFLG,X        ;GET READY FLAG
        COM A                   ;MAKE MASK
        AND A   TSTAT           ;MASK OUT SELECTED READY
        STA A   TSTAT           ;SET READY FLAGS
        STA A   CLRGOH          ;LET PDP-11 SEE READY'S
        CLR     DVSTAT,X        ;NEW COMMAND
        LDA B   TMC,X           ;GET DEVICE STATUS
        AND B   #,367           ;DISABLE REWIND
        STA B   TMC,X           ;SEND TO DEVICE
        BMI     TSTC.D          ;ON CLEAR LEADER - SKIP
        CLRBTX  RWSTAT,1        ;CLEAR BOT FLAG
TSTC.D: AND B   #,60            ;CHECK IN PLACE AND REWIND DONE
        CMP B   #,60
        BNE     ERDONE          ;IF NOT - ERROR
        ;
        .PAGE
        .SBTTL  COMMAND DISPATCH ROUTINE
        ;
        LDA B   EXCMD           ;GET COMMAND
        AND B   #,7             ;MASK OUT OTHER
        TBA                     ;SAVE IN A
        ABA
        ABA                     ;3*COMMAND
        CLR B
        ADD A   #,JMPTBL&377    ;LOW ORDER TABLE ADDRESS
        ADC B   #,JMPTBL&177400/400
        PSH A                   ;PLACE ADDRESS ON STACK
        PSH B
        RTS                     ;GO TO JUMP TABLE
        ;
JMPTBL: JMP     WFG             ;WRITE FILE GAP
        JMP     WRITE           ;WRITE DATA
        JMP     READ            ;READ DATA
        JMP     SRF             ;SPACE REVERSE FILE
        JMP     SRB             ;SPACE REVERSE BLOCK
        JMP     SFF             ;SPACE FORWARD FILE
        JMP     SFB             ;SPACE FORWARD BLOCK
        JMP     REWIND          ;REWIND
        ;
        .PAGE
        .SBTTL  TRANSPORT SCANNING ROUTINE
        ;
        ; 1.    CHECK FOR REWINDING
        ;       IF REWINDING THEN:
        ;               CLEAR OPERATION DONE FLAG
        ;               CLEAR REWIND DONE FLAG
        ;               CLEAR READY STATUS TO PDP-11
        ;               SET PROGRAMMED FLAG
        ;
SCANTR: LDA A   TMC,X           ;GET TRANSPORT MOTION
        AND A   #,20            ;PHYSICALLY REWINDING ?
        BNE     SCAN.A          ;IF NOT - SKIP
        ORA A   #,157           ;MASK OUT OPERATION DONE
        AND A   RWSTAT,X        ;MASK IN OTHER FLAGS
        ORA A   #,10            ;SET PROGRAMMED
        STA A   RWSTAT,X        ;SAVE NEW STATUS
        LDA A   RDYFLG,X        ;GET READY FLAG
        COM A                   ;MAKE A MASK
        AND A   TSTAT           ;MASK IN CURRENT STATUS
        STA A   TSTAT           ;SEND NEW STATUS TO PDP-11
        ;
        ; 2.    CHECK REWINDING STATUS
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        ;       IF REWINDING THEN SCAN FOR COMPLETION
        ;       UPON COMPLETION:
        ;               SET REWIND DONE FLAG
        ;               SET OPERATION COMPLETE FLAG
        ;               SET BOT FLAG
        ;
SCAN.A: LDA A   RWSTAT,X        ;GET STATUS
        BIT A   #,20            ;ARE WE REWINDING ?
        BNE     SCAN.C          ;IF NOT - SKIP
        LDA A   TMC,X           ;IF SO - THEN GET MOTION STATUS
        AND A   #,20            ;FINISHED YET ?
        BEQ     SCAN.C          ;IF NOT - SKIP
        ORA A   RWSTAT,X        ;ELSE MASK IN STATUS
        ORA A   #,201           ;SET BOT AND OPERATION COMPLETE FLAGS
        STA A   RWSTAT,X        ;SAVE STATUS
        JSR     STOP            ;STOP MOTION AND WAIT
        ;
        ; 3.    CHECK OPERATION DONE FLAG
        ;       IF SET THEN
        ;               CHECK CASSETTE IN PLACE: IF NOT
        ;                       CLEAR BOT FLAG
        ;
SCAN.C: LDA A   RWSTAT,X        ;GET STATUS
        BPL     SCAN.F          ;IF NOT DONE - SKIP
        LDA B   TMC,X           ;GET TRANSPORT CONTROL
        BIT B   #,40            ;CASSETTE IN PLACE ?
        BNE     SCAN.D          ;IF SO - SKIP
        AND A   #,376           ;ELSE CLEAR BOT FLAG
        STA A   RWSTAT,X        ;AND SAVE NEW STATUS
        ;
        ; 4.    CHECK PROGRAMMED FLAG: IF SET THEN
        ;               CLEAR PROGRAMMED FLAG
        ;               SET ERROR BIT IF
        ;                       NOT CLEAR LEADER OR NOT IN PLACE
        ;               SET READY FLAG TO PDP-11
        ;
SCAN.D: BIT A   #,10            ;PROGRAMMED ?
        BEQ     SCAN.F          ;IF NOT - SKIP
        AND A   #,367           ;CLEAR PROGRAMMED FLAG
        STA A   RWSTAT,X        ;SAVE STATUS
        LDA A   TSTAT           ;GET STATUS
        AND A   #,6             ;SAVE ONLY READY'S
        AND B   #,240           ;CHECK IN PLACE AND CLEAR LEADER
        CMP B   #,240           ;BOTH SET ?
        BEQ     SCAN.E          ;IF SO - SKIP
        ORA A   #,100           ;ELSE SET ERROR BIT
SCAN.E: STA A   TSTAT           ;GET FLAGS OUT
        ORA A   RDYFLG,X        ;SET READY FLAG
        STA A   TSTAT           ;SEND STATUS TO PDP-11
SCAN.F: RTS                     ;FINISHED
        ;
        .PAGE
        .SBTTL  WRITE FILE GAP COMMAND - WFG
        ;
WFG:    LDA B   TMC,X           ;GET STATUS
        BIT B   #,100           ;WRITE ENABLED ?
        BEQ     WFG.E           ;IF NOT - ERROR
        TST B                   ;A CLEAR LEADER ?
        BPL     WFG.A           ;IF NOT - GO
        BTTSTX  RWSTAT,1        ;AT BOT ?
        BEQ     WFG.E           ;IF NOT - ERROR
WFG.A:  CLRBIT  RWCSR1,4        ;WRITE DATA DISABLED
        CLRBTX  TMC,5           ;FORWARD / ALLOW WRITE
        TST B                   ;STARTING IN CLEAR LEADER ?
        BPL     WFG.C           ;IF NOT - SKIP
        ;
        ;       WFG FROM BOT CLEAR LEADER
        ;
WFG.B:  LDA A   TMC,X           ;KEEP CHECKING CLEAR LEADER
        BMI     WFG.B           ;LOOP
        JSR     WC.4            ;EXTENDED GAP
        ;
        ;       WFG ON OXIDE
        ;
WFG.C:  JSR     WC.4            ;NORMAL GAP
WFG.D:  JSR     STOP            ;STOP TRANSPORT
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        SETBTX  TMC,4           ;DISABLE WRITE
        BMI     WFG.E           ;IF CLEAR LEADER - ERROR
        JMP     DONE            ;FINISHED
WFG.E:  JMP     ERDONE          ;FINISH UP COMMAND
        ;
        .PAGE
        .SBTTL  WRITE COMMAND - WRITE
        ;
WRITE:  LDA B   TMC,X           ;CHECK DEVICE
        BIT B   #,100           ;WRITE ENABLED ?
        BEQ     WRIT.C          ;IF NOT - ERROR
        TST B                   ;CLEAR LEADER ?
        BPL     WRIT.A          ;IF NOT - SKIP
        BTTSTX  RWSTAT,1        ;AT BOT ?
        BEQ     WRIT.C          ;IF NOT - AT EOT
WRIT.A: CLRBIT  RWCSR1,4        ;WRITE DATA DISABLED
        CLRBTX  TMC,5           ;FORWARD / ALLOW WRITE
        LDX     #,6250.         ;WAIT 25 MS. TO REACH SPEED
        DEX
        BNE     .-1             ;LOOP UNTIL TIME UP
        LDX     DEV.X           ;GET POINTER
        TST B                   ;CLEAR LEADER ?
        BPL     WRIT.D          ;IF NOT - SKIP
WRIT.B: LDA A   TMC,X           ;READ STATUS
        BMI     WRIT.B          ;LOOP UNTIL OFF CLEAR LEADER
        JSR     WC.4            ;EXTENDED GAP AT BOT
        JSR     WC.4
        BCC     WRIT.E
WRIT.C: JMP     WRIT.Q          ;ERROR RETURN
WRIT.D: JSR     WC.1            ;NORMAL GAP
        BCS     WRIT.C          ;ERROR - CLEAR LEADER
WRIT.E: SETBIT  TCMD,100        ;ENABLE TR'S
        STA A   ISETTR          ;SET TR TO PDP-11
        LDA A   RWCSR1          ;CLEAR CLOCK FLAG
WRIT.F: LDA A   PD3AC           ;WAIT FOR CLOCK
        BPL     WRIT.F          ;LOOP
        SETBIT  RWCSR1,4        ;ENABLE WRITE DATA / CLEAR CLOCK FLAG
        CLRBIT  RWCSR0,1        ;PREAMBLE 0'S
        LDX     #,0             ;CLEAR CRC
        STX     CRC
        LDX     DEV.X           ;GET DEVICE POINTER
        LDA B   #,31.           ;31. MORE ZERO'S
WRIT.G: LDA A   PD3AC           ;CHECK CLOCK FLAG
        BPL     WRIT.G          ;LOOP
        LDA A   RWCSR1          ;CLEAR CLOCK FLAG
        DEC B                   ;0'S DONE ?
        BNE     WRIT.G          ;LOOP UNTIL FINISHED
WRIT.H: LDA A   PD3AC           ;CHECK FLAG
        BPL     WRIT.H          ;LOOP
        LDA A   RWCSR1          ;CLEAR CLOCK FLAG
        SETBIT  RWCSR0,1        ;SET FRAME BIT
WRIT.I: BITTST  TCMD,10         ;ILBS SET ?
        BNE     WRIT.J          ;IF SO - SKIP
        BIT A   #,200           ;TR SERVICED ?
        BEQ     WRIT.K          ;IF SO - SKIP
        SETBTX  DVSTAT,110      ;SET ERROR / TIMING
WRIT.J: SETBTX  DVSTAT,1        ;ILBS / FIRST BYTE CRC
        LDA A   CRC+1           ;SAVE THE CRC
        LDA B   CRC
        STA A   SVCRC+1
        STA B   SVCRC
        BRA     WRIT.L
WRIT.K: LDA A   IDAT            ;GET DATA FROM PDP-11
        STA A   ISETTR          ;SET TR TO PDP-11
WRIT.L: STA A   ODAT            ;LOAD OUTPUT REGISTER
        STA A   RWDATA          ;SAVE DATA
        LDA A   #,10            ;8. BITS PER BYTE
        STA A   T.WAIT+1        ;SAVE COUNT
WRIT.M: JSR     WTCRC           ;WRITE DATA / COMPUTE CRC
        LDA A   TMC,X           ;CHECK FOR CLEAR LEADER
        BMI     WRIT.P          ;IF SO - BRANCH
        DEC     T.WAIT+1        ;DONE ?
        BNE     WRIT.M          ;IF NOT - LOOP
        LDA B   DVSTAT,X        ;GET STATUS
        BMI     WRIT.N          ;CHECK FOR END OF ILBS
        BIT B   #,1             ;ILBS / FIRST BYTE CRC ?
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        BEQ     WRIT.I          ;IF NOT - LOOP
        ORA B   #,200           ;ILBS SET
        STA B   DVSTAT,X
        LDA A   SVCRC           ;GET LAST BYTE OF CRC
        BRA     WRIT.L
WRIT.N: LDA A   PD3AC           ;WAIT FOR CLOCK
        BPL     WRIT.N
        LDA A   RWCSR1          ;CLEAR CLOCK FLAG
        CLR     RWCSR0          ;SET FINAL BIT = 0
        LDA B   #,2             ;SET UP FOR 2 ZERO BITS
WRIT.O: LDA A   PD3AC           ;WAIT FOR CLOCK
        BPL     WRIT.O
        LDA A   RWCSR1          ;CLEAR CLOCK FLAG
        DEC B                   ;ZERO'S DONE ?
        BNE     WRIT.O          ;IF NOT - LOOP
WRIT.P: CLRBIT  RWCSR1,4        ;TERMINATE DATA WRITING
        JSR     WC.3            ;WAIT A WHILE
        JSR     STOP            ;STOP MOTION
WRIT.Q: SETBTX  TMC,4           ;DISABLE WRITE
        JMP     LDRCHK          ;CHECK CLEAR LEADER
        ;
        .PAGE
        .SBTTL  READ COMMAND - READ
        ;
READ:   JSR     FORWRD          ;START MOTION, FIND PREAMBLE
        BEQ     READ.A          ;IF NO ERROR - SKIP
        JMP     ERDONE          ;ELSE TERMINATE IN ERROR
READ.A: BITTST  RWCSR0,160      ;GAP ?
        BEQ     READ.F          ;ERROR - USE BLOCK CHECK
        TST A                   ;FRAME BIT FOUND ?
        BPL     READ.A          ;IF NOT - LOOP
        SETBIT  TCMD,100        ;ENABLE TR (TRANSFER REQUESTS)
        LDX     #,0             ;INIT CRC
        STX     CRC
        LDX     DEV.X           ;POINT TO DEVICE
        LDA A   RWCSR0          ;CLEAR CLOCK FLAG
READ.B: JSR     RDCRC           ;GET BIT 0
        JSR     RDCRC           ;GET BIT 1
        JSR     RDCRC           ;GET BIT 2
        JSR     RDCRC           ;GET BIT 3
        JSR     RDCRC           ;GET BIT 4
        JSR     RDCRC           ;GET BIT 5
        LDA A   TMC,X           ;CHECK CLEAR LEADER
        BMI     READ.G          ;ERROR - BRANCH
        JSR     RDCRC           ;GET BIT 6
        BITTST  RWCSR0,100      ;CHECK DATA FLAG
                                ;=1 ON DROPOUT
        BEQ     READ.C          ;NO ERROR - SKIP
        SETBTX  DVSTAT,140      ;ERROR - DROP OUT (USE BLOCK CHECK)
READ.C: JSR     RDCRC           ;GET BIT 7
        BITTST  RWCSR0,160      ;IN A GAP ?
        BEQ     READ.F          ;ERROR - USE BLOCK CHECK
        LDA B   TCMD            ;WAS TR SERVICED ?
        BPL     READ.D          ;IF SO SKIP
        SETBTX  DVSTAT,110      ;ERROR / TIMING ERROR
READ.D: LDA A   RWDATA          ;GET READ DATA
        STA A   ODAT            ;SEND TO INTERFACE
        STA A   OSETTR          ;SET TR FLAG TO PDP-11
        BIT B   #,10            ;TR SERVICED BY AN ILBS ?
        BEQ     READ.B          ;IF NOT - GET NEXT BYTE
READ.E: LDX     CRC             ;CHECK CRC
        BEQ     READ.G          ;IF GOOD - SKIP
        LDX     DEV.X           ;GET POINTER
READ.F: SETBTX  DVSTAT,140      ;ERROR / BLOCK CHECK
READ.G: JSR     GAP             ;WAIT FOR GAP
        JSR     WC.2            ;WAIT A WHILE
        JSR     STOP            ;STOP MOTION
        JMP     LDRCHK          ;CHECK FOR CLEAR LEADER
        ;
        .PAGE
        .SBTTL  SPACE REVERSE FILE COMMAND - SRF
        ;
SRF:    JSR     REVERS          ;START MOTION, GET DATA
        BNE     SRF.B           ;ERROR
SRF.A:  JSR     GAP             ;WAIT FOR GAP
        LDX     #,-15588.       ;GAP TIME OF 250 MS.
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        JSR     DATA            ;TRY TO READ DATA
        BEQ     SRF.A           ;IF DATA FOUND - NO GAP
        BMI     SRF.B           ;CLEAR LEADER - SKIP
        SETBTX  DVSTAT,20       ;ELSE GAP FOUND
SRF.B:  JSR     STOP            ;STOP MOTION
        JMP     LDRCHK          ;CHECK FOR CLEAR LEADER
        ;
        .PAGE
        .SBTTL  SPACE REVERSE BLOCK COMMAND - SRB
        ;
SRB:    JSR     REVERS          ;START MOTION, GET DATA
        BNE     SRB.A           ;ERROR - BRANCH
        JSR     GAP             ;GET PAST DATA
        JSR     WC.1            ;WAIT A WHILE
        JSR     STOP            ;STOP MOTION
SRB.A:  JMP     LDRCHK          ;CHECK CLEAR LEADER
        ;
        .PAGE
        .SBTTL  SPACE FORWARD FILE COMMAND - SFF
        ;
SFF:    LDA A   TMC,X           ;CHECK IF ON LEADER
        BPL     SFF.A           ;IF NOT - SKIP
        BTTSTX  RWSTAT,1        ;AT BOT ?
        BNE     SFF.A           ;IF SO - SKIP
        JMP     ERDONE          ;ELSE ERROR
SFF.A:  JSR     FORWRD          ;START MOTION, FIND PREAMBLE
        BNE     SFF.C           ;ERROR - BRANCH
SFF.B:  JSR     GAP             ;WAIT FOR GAP
        BRA     SFF.A           ;KEEP GOING
SFF.C:  LDA A   DVSTAT,X        ;GET STATUS
        CMP A   #,120           ;ERROR / GAP ?
        BNE     SFF.D           ;IF NOT - TRUE ERROR
        AND A   #,277           ;ELSE JUST GAP
        STA A   DVSTAT,X        ;NOT AN ERROR IN SFF
SFF.D:  JMP     LDRCHK          ;GO FINISH UP
        ;
        .PAGE
        .SBTTL  SPACE FORWARD BLOCK COMMAND - SFB
        ;
SFB:    LDA A   TMC,X           ;ON CLEAR LEADER ?
        BPL     SFB.A           ;IF NOT - SKIP
        BTTSTX  RWSTAT,1        ;AT BOT ?
        BNE     SFB.A           ;IF SO - SKIP
        JMP     ERDONE          ;ELSE ERROR
SFB.A:  JSR     FORWRD          ;START MOTION
        BNE     SFB.B           ;ERROR - BRANCH
        JSR     GAP             ;CHECK FOR GAP
        JSR     WC.2            ;WAIT A WHILE
        JSR     STOP            ;STOP PAST BLOCK
SFB.B:  JMP     LDRCHK          ;CHECK CLEAR LEADER
        ;
        .PAGE
        .SBTTL  REWIND COMMAND - REWIND
        ;
REWIND: STRBLX  TRWND,10        ;STROBE REWIND
        STORX   RWSTAT,10       ;SET REWINDING AND PROGRAMMED
        JMP     TSTCMD          ;GO CHECK FOR ANOTHER COMMAND
        ;
        .PAGE
        .SBTTL  GENERAL WAIT ROUTINE  WC
        ;
        ;       RETURNS AFTER SPECIFIED TIME WITH 'C' CLEAR
        ;       RETURNS ON CLEAR LEADER WITH 'C' SET
        ;       TIME = 20+21*X+10*INT(1+X/256) CLOCK CYCLES
        ;
WC.1:   LDX     #,-2375.        ;25 MS. ENTRY POINT     (3)
        BRA     WC.A            ;                       (4)
WC.2:   LDX     #,-8554.        ;90 MS. ENTRY POINT     (3)
        BRA     WC.A            ;                       (4)
WC.3:   LDX     #,-9505.        ;100 MS. ENTRY POINT    (3)
        BRA     WC.A            ;                       (4)
WC.4:   LDX     #,-59412.       ;625 MS. ENTRY POINT    (3)
        BRA     WC.A            ;                       (4)
        ;
WC.A:   STX     T.WAIT          ;SAVE WAIT COUNT        (5)
        LDX     DEV.X           ;GET DEVICE POINTER     (3)

Page 10



cas.mac

        ;
WC.B:   LDA A   #,177           ;PRESET VALUE           (2)
        SUB A   TMC,X           ;CLEAR LEADER ?         (5)
        BCS     WC.C            ;IF SO - LEAVE          (4)
        INC     T.WAIT+1        ;UPDATE COUNT           (6)
        BNE     WC.B            ;                       (4)
        INC     T.WAIT          ;                       (6)
        BNE     WC.B            ;                       (4)
WC.C:   RTS                     ;FINISHED               (5)
        ;
        .PAGE
        .SBTTL  GENERAL UTILLITIES
        ;
STOP:   LDX     DEV.X           ;GET POINTER TO DEVICE
        SETBTX  TMC,3           ;STOP MOTION IN TRANSPORT
        LDX     #,12500.        ;50 MS. WAIT FOR STOP
STOP.A: DEX                     ;                       (4)
        BNE     STOP.A          ;LOOP UNTIL TIME UP     (4)
        LDX     DEV.X           ;GET DEVICE POINTER
        RTS                     ;FINISHED
        ;
        ;
GAP:    LDA B   #,8.            ;1 BYTE TIME
GAP.A:  LDA A   PD3AC           ;WAIT FOR WRITE CLOCK
        BPL     GAP.A
        LDA A   RWCSR1          ;CLEAR CLOCK FLAG
        BITTST  RWCSR0,160      ;A GAP ?
        BNE     GAP             ;IF NOT - SCAN AGAIN
        DEC B                   ;DECREMENT WAIT COUNTER
        BNE     GAP.A           ;WAIT A FULL BYTE TIME
        RTS                     ;FINISHED
        ;
        .PAGE
        .SBTTL  READ CRC GENERATION
        ;
        ;       COMPLETION TIME = 63 + (14/20) CLOCK CYCLES
        ;
RDCRC:  LDA B   #,4             ;SET UP WAIT FOR ONLY 4 BIT TIMES       (2)
RDC.LC: LDA A   RWCSR1          ;CLEAR WRITE CLOCK FLAG                 (3)
RDC.LP: LDA A   PD1AC           ;CHECK READ CLOCK                       (3)
        BMI     RDC.GO          ;IF CLOCKED - GET DATA                  (4)
        LDA A   PD3AC           ;CHECK WRITE CLOCK FOR TIME             (3)
        BPL     RDC.LP          ;IF NOT SET - LOOP                      (4)
        DEC B                   ;TIMED OUT ?                            (2)
        BNE     RDC.LC          ;IF NOT - LOOP                          (4)
RDC.GO: LDA A   CRC+1           ;LOAD CURRENT CRC                       (3)
        LDA B   CRC             ;                                       (3)
        LSR B                   ;INITIAL SHIFT                          (2)
        ROR A                   ;WAS BIT 0 SET ?                        (2)
        BCC     RDCR.A          ;IF NOT - SKIP                          (4)
        EOR B   #,240           ;ELSE XOR BITS 16, 14, AND 1            (2)
        EOR A   #,1             ;                                       (2)
RDCR.A: ROL     RWCSR0          ;C= NEW BIT / CLEAR CLOCK FLAG          (6)
        BCC     RDCR.B          ;IF NOT SET - SKIP                      (4)
        EOR B   #,240           ;ELSE XOR BITS 16, 14, AND 1            (2)
        EOR A   #,1             ;                                       (2)
RDCR.B: ROR     RWDATA          ;SHIFT CARRY INTO DATA WORD             (6)
        STA A   CRC+1           ;SAVE NEW CRC RESULT                    (4)
        STA B   CRC             ;                                       (4)
        RTS                     ;FINISHED                               (5)
        ;
        .PAGE
        .SBTTL  WRITE CRC GENERATION
        ;
WTCRC:  LDA A   PD3AC           ;WAIT FOR WRITE CLOCK
        BPL     WTCRC
        LDA A   RWCSR1          ;CLEARS CLOCK FLAG
        LDA A   CRC+1           ;GET CURRENT CRC
        LDA B   CRC
        LSR B                   ;SHIFT CRC
        ROR A
        BCC     WTCR.A          ;IF CARRY CLEAR - SKIP
        EOR B   #,240           ;ELSE XOR BITS 16, 14, AND 1
        EOR A   #,1
WTCR.A: ROR     RWDATA          ;GET NEXT BIT
        BCC     WTCR.B          ;IF CARRY CLEAR - SKIP
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        EOR B   #,240           ;ELSE XOR BITS 16, 14, AND 1
        EOR A   #,1
WTCR.B: ROL     RWCSR0          ;SET NEXT BIT TO WRITE
        STA A   CRC+1           ;SAVE NEW CRC
        STA B   CRC
        RTS                     ;FINISHED
        ;
        .PAGE
        .SBTTL  FORWARD ROUTINE
        ;
FORWRD: LDA A   TMC,X           ;CHECK LEADER
        BPL     FORW.D          ;ON OXIDE - BRANCH
        BTTSTX  RWSTAT,1        ;AT BOT ?
        BEQ     FORW.F          ;IF NOT  ERROR
FORW.A: CLRBTX  TMC,1           ;START FORWARD MOTION
        BMI     FORW.A          ;WAIT UNTIL PAST CLEAR LEADER
FORW.B: LDX     #,0             ;SEARCH UNTIL DATA FOUND
        JSR     RDPREA          ;TRY TO FIND PREAMBLE
        BEQ     FORW.G          ;IF FOUND - BRANCH
        BGT     FORW.B          ;IF TIMED OUT - SEARCH SOME MORE
FORW.C: CLRBTX  RWSTAT,1        ;ELSE CLEAR LEADER - EOT
        BRA     FORW.E
FORW.D: CLRBTX  TMC,1           ;START FORWARD MOTION
        LDX     #,6250.         ;WAIT 25. MS TO REACH SPEED
        DEX
        BNE     .-1             ;LOOP UNTIL TIME UP
        LDX     #,-32443.       ;520 MS. SEARCH
        JSR     RDPREA          ;TRY TO FIND DATA
        BEQ     FORW.G          ;IF FOUND DATA - BRANCH
        BMI     FORW.C          ;IF CLEAR LEADER - BRANCH
        SETBTX  DVSTAT,20       ;GAP FOUND
FORW.E: JSR     STOP            ;STOP MOTION ON ERRORS
FORW.F: SETBTX  DVSTAT,100      ;ERROR
FORW.G: BTTSTX  DVSTAT,100      ;ANY ERRORS ?
        RTS                     ;FINISHED
        ;
        .PAGE
        .SBTTL  REVERSE ROUTINE
        ;
REVERS: BTTSTX  RWSTAT,1        ;AT BOT ?
        BNE     REVE.D          ;IF SO - ERROR
        CLRBTX  TMC,2           ;START MOTION
        LDX     #,6250.         ;WAIT 25 MS. TO REACH SPEED
        DEX
        BNE     .-1
        STX     T.WAIT          ;WAIT COUNTER SETUP
        LDX     DEV.X           ;GET POINTER
REVE.A: LDA A   TMC,X           ;CHECK STATUS
        BPL     REVE.B          ;OFF CLEAR LEADER - BRANCH
        INC     T.WAIT+1
        BNE     REVE.A
        INC     T.WAIT
        BNE     REVE.A
        BRA     REVE.C          ;ERROR IF GETS THIS FAR
REVE.B: LDX     #,0             ;SET TO SEARCH FOR DATA
        JSR     DATA            ;TRY TO FIND DATA
        BEQ     REVE.E          ;FIND DATA - BRANCH
        BGT     REVE.B          ;TIME-OUT  - TRY AGAIN
REVE.C: SETBTX  RWSTAT,1        ;CLEAR LEADER - BOT
        JSR     STOP            ;ON ERRORS STOP MOTION
REVE.D: SETBTX  DVSTAT,100      ;INDICATE ERROR
REVE.E: BTTSTX  DVSTAT,100      ;ANY ERRORS ?
        RTS                     ;FINISHED
        ;
        .PAGE
        .SBTTL  FIND PREAMBLE ROUTINE
        ;
        ;       PREAMBLE IS FOUND IF 8 CONSECUTIVE 0'S ARE DETECTED
        ;
RDPR.A: LDX     T.WAIT          ;LOAD TO FINISH SEARCH
RDPREA: JSR     DATA            ;SCAN FOR DATA
        BNE     RDPR.C          ;ON ERROR - FINISHED
        CLR     RWDATA          ;PRESET READ DATA
        LDA A   #,8.            ;READ 8 BITS OF DATA
        STA A   LPCNTR
RDPR.B: JSR     RDCRC           ;GET DATA BIT
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        LDA A   RWCSR0          ;CHECK FOR CONTINUOUS DATA
        AND A   #,160
        CMP A   #,60
        BNE     RDPR.A          ;IF NOT - FINISH SEARCH
        LDA A   RWDATA          ;CHECK IF DATA IS 0
        BNE     RDPR.A          ;IF NOT - FINISH SEARCH
        DEC     LPCNTR          ;8 BITS YET ?
        BNE     RDPR.B          ;LOOP UNTIL ALL 8
RDPR.C: RTS                     ;FINISHED
        ;
        .PAGE
        .SBTTL  FIND DATA ROUTINE
        ;
        ;       UPON RETURN  N=0, Z=1 IF DATA
        ;                    N=1, Z=0 IF CLEAR LEADER
        ;                    N=0, Z=0 IF TIME-OUT
        ;
        ;               TIME-OUT = 16+32*X+10*INT(1+X/256)  CLOCK CYCLES
        ;                               + 4 BIT TIMES
        ;
DATA:   STX     T.WAIT          ;TIMEOUT COUNTER                        (5)
        LDX     DEV.X           ;GET DEVICE POINTER                     (4)
DATA.A: LDA B   #,4             ;4 BIT TIMES CHECK                      (2)
DATA.B: LDA A   TMC,X           ;CLEAR LEADER ?                         (5)
        BMI     DATA.E          ;IF SO - ERROR FORM (N=1, Z=0)          (4)
        LDA A   RWCSR0          ;GET STATUS                             (3)
        AND A   #,160           ;DATA FOUND IF                          (2)
        CMP A   #,60            ;DATA(0), GAP(1), AND DROP OUT(1)       (2)
        BNE     DATA.D          ;NOT DATA - SKIP                        (4)
        LDA A   RWCSR1          ;CLEAR CLOCK FLAG                       (3)
DATA.C: LDA A   PD3AC           ;CHECK WRITE CLOCK                      (3)
        BPL     DATA.C          ;LOOP UNTIL TIME                        (4)
        DEC B                   ;BIT TIMES ELAPSED ?                    (2)
        BNE     DATA.B          ;IF NOT - LOOP                          (4)
        RTS                     ;FINISHED (N=0, Z=1)                    (5)
DATA.D: INC     T.WAIT+1        ;TIMEOUT COUNTER                        (6)
        BNE     DATA.A          ;                                       (4)
        INC     T.WAIT          ;                                       (6)
        BNE     DATA.A          ;                                       (4)
        LDA B   #,1             ;ERROR FORM (N=0, Z=0)                  (2)
DATA.E: RTS                     ;FINISHED                               (5)
        ;
        .END

Page 13



cas.lst

DUAL CASSETTE DRIVE SOFTWARE    MACRO V05.06  Thursday 18-Oct-07 15:30

Table of contents

    2-  19      SPECIAL MACRO'S

    4-   1      VARIABLE DEFINITIONS

    5-   1      INTERRUPT LINKAGE

    6-   1      INITIALIZATION OF COMMAND REGISTER 68B21 PIA D4

    7-   1      INITIALIZE TRANSPORT 0 68B21 PIA

    8-   1      INITIALIZE TRANSPORT 1 68B21 PIA

    9-   1      REGISTER DEFINITIONS

   10-   1      CHECK FOR COMMAND SCANNER

   11-   1      COMMAND DISPATCH ROUTINE

   12-   1      TRANSPORT SCANNING ROUTINE

   13-   1      WRITE FILE GAP COMMAND - WFG

   14-   1      WRITE COMMAND - WRITE

   15-   1      READ COMMAND - READ

   16-   1      SPACE REVERSE FILE COMMAND - SRF

   17-   1      SPACE REVERSE BLOCK COMMAND - SRB

   18-   1      SPACE FORWARD FILE COMMAND - SFF

   19-   1      SPACE FORWARD BLOCK COMMAND - SFB

   20-   1      REWIND COMMAND - REWIND

   21-   1      GENERAL WAIT ROUTINE  WC

   22-   1      GENERAL UTILLITIES

   23-   1      READ CRC GENERATION

   24-   1      WRITE CRC GENERATION

   25-   1      FORWARD ROUTINE

   26-   1      REVERSE ROUTINE

   27-   1      FIND PREAMBLE ROUTINE

   28-   1      FIND DATA ROUTINE

Page 1



cas.lst

DUAL CASSETTE DRIVE SOFTWARE   MACRO V05.06  Thursday 18-Oct-07 15:30  Page 2

      1                                         .TITLE  DUAL CASSETTE DRIVE SOFTWARE

      2                                         ;

      3                                         ;********************************************************

      4                                         ;*                                                      *

      5                                         ;*                                                      *

      6                                         ;*        THIS SOFTWARE IS FOR A DUAL CASSETTE          *

      7                                         ;*      DRIVE SYSTEM UTILIZING A MOTOROLA M68B00        *

      8                                         ;*      MICROPROCESSOR.                                 *

      9                                         ;*                                                      *

     10                                         ;*                                                      *

     11                                         ;*              WRITTEN BY    ALAN R. BALDWIN           *

     12                                         ;*                              JULY  1979              *

     13                                         ;*              COMPLETED       JANUARY  1980           *

     14                                         ;*                                                      *

     15                                         ;********************************************************

     16                                         ;

     17                                         ;
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DUAL CASSETTE DRIVE SOFTWARE   MACRO V05.06  Thursday 18-Oct-07 15:30  Page 3

SPECIAL MACRO'S

      1                                         .SBTTL  SPECIAL MACRO'S

      2                                         ;

      3                                         .MACRO  SETBIT  I,J

      4                                         LDA A   I

      5                                         ORA A   #,J

      6                                         STA A   I

      7                                         .ENDM   SETBIT

      8                                         ;

      9                                         ;

     10                                         .MACRO  CLRBIT  I,J

     11                                         LDA A   I

     12                                         AND A   #,377-J

     13                                         STA A   I

     14                                         .ENDM   CLRBIT

     15                                         ;

     16                                         ;

     17                                         .MACRO  BITTST  I,J

     18                                         LDA A   I

     19                                         BIT A   #,J

     20                                         .ENDM   BITTST

     21                                         ;

     22                                         ;

     23                                         .MACRO  STRBL   I,J

     24                                         LDA A   I

     25                                         AND A   #,377-J

     26                                         STA A   I

     27                                         ORA A   #,J

     28                                         STA A   I

     29                                         .ENDM   STRBL

     30                                         ;

     31                                         ;

     32                                         .MACRO  STRBH   I,J

     33                                         LDA A   I

     34                                         ORA A   #,J

     35                                         STA A   I
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     37                                         STA A   I

     38                                         .ENDM   STRBH

     39                                         ;

     40                                         ;
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DUAL CASSETTE DRIVE SOFTWARE   MACRO V05.06  Thursday 18-Oct-07 15:30  Page 4

SPECIAL MACRO'S

      1                                         .MACRO SETBTX   I,J

      2                                         LDA A   I,X

      3                                         ORA A   #,J

      4                                         STA A   I,X

      5                                         .ENDM   SETBTX

      6                                         ;

      7                                         ;

      8                                         .MACRO  CLRBTX  I,J

      9                                         LDA A   I,X

     10                                         AND A   #,377-J

     11                                         STA A   I,X

     12                                         .ENDM   CLRBTX

     13                                         ;

     14                                         ;

     15                                         .MACRO  BTTSTX  I,J

     16                                         LDA A   I,X

     17                                         BIT A   #,J

     18                                         .ENDM   BTTSTX

     19                                         ;

     20                                         ;

     21                                         .MACRO  STRBLX  I,J

     22                                         LDA A   I,X

     23                                         AND A   #,377-J

     24                                         STA A   I,X

     25                                         ORA A   #,J

     26                                         STA A   I,X

     27                                         .ENDM   STRBLX

     28                                         ;

     29                                         ;

     30                                         .MACRO  STRBHX  I,J

     31                                         LDA A   I,X

     32                                         ORA A   #,J

     33                                         STA A   I,X

     34                                         AND A   #,377-J

     35                                         STA A   I,X
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     37                                         ;

     38                                         ;

     39                                         .MACRO  STORX   I,J

     40                                         LDA A   #,J

     41                                         STA A   I,X

     42                                         .ENDM   STORX

     43                                         ;
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VARIABLE DEFINITIONS

      1                                         .SBTTL  VARIABLE DEFINITIONS

      2                                         ;

      3         000077                          STACK   =       77              ;SET STACK POSITION

      4                                         ;

      5 000000                                  ORG     100             ;VARIABLES AREA

      6                                         ;

      7 000100     000                  VA.1:   .BYTE   0       ;RDYFLG(DEV.1)

      8 000101     000                  VB.1:   .BYTE   0       ;RWSTAT(DEV.1)

      9 000102     000                  VC.1:   .BYTE   0       ;DVSTAT(DEV.1)

     10 000103     000                  VD.1:   .BYTE   0

     11 000104     000                  VA.0:   .BYTE   0       ;RDYFLG(DEV.0)

     12 000105     000                  VB.0:   .BYTE   0       ;RWSTAT(DEV.0)

     13 000106     000                  VC.0:   .BYTE   0       ;DVSTAT(DEV.0)

     14 000107     000                  VD.0:   .BYTE   0

     15 000110     000                  EXSTAT: .BYTE   0       ;SAVED STATUS FROM PDP-11

     16 000111     000                  EXCMD:  .BYTE   0       ;SAVED COMMAND FROM PDP-11

     17 000112     000     000          DEV.X:  .BYTE   0,0     ;SELECTED DEVICE INDEX

     18 000114     000     000          T.WAIT: .BYTE   0,0     ;WAIT LOOP COUNTER

     19 000116     000     000          CRC:    .BYTE   0,0     ;CRC VALUE

     20 000120     000     000          SVCRC:  .BYTE   0,0     ;SAVED CRC VALUE

     21 000122     000                  RWDATA: .BYTE   0       ;READ / WRITE  DATA

     22 000123     000                  LPCNTR: .BYTE   0       ;LOOP COUNTER

     23                                         ;
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DUAL CASSETTE DRIVE SOFTWARE   MACRO V05.06  Thursday 18-Oct-07 15:30  Page 6

INTERRUPT LINKAGE

      1                                         .SBTTL  INTERRUPT LINKAGE

      2                                         ;

      3 000124                                  ORG     177770  ;VECTOR AREA

      4 177770                          IRQ:    FDB     PWRUP   ;SET ALL FOR POWER UP RESTART

        177770     370     000

      5 177772                          SWI:    FDB     PWRUP

        177772     370     000

      6 177774                          NMI:    FDB     PWRUP

        177774     370     000

      7 177776                          RES:    FDB     PWRUP

        177776     370     000

      8                                         ;

      9                                         ;

     10 000000                                  ORG     174000          ;ORIGIN THIS SEGMENT

     11                                         ;

     12 174000                          PWRUP:  LDS     #,STACK         ;SET UP STACK

        174000     216     000     077

     13 174003                                  CLR     ODAT            ;INITIALIZE REGISTER

        174003     177     000     234

     14 174006                                  LDA A   #,100           ;POWER UP ERROR

        174006     206     100

     15 174010                                  STA A   VC.0

        174010     227     106

     16 174012                                  STA A   VC.1

        174012     227     102

     17 174014                                  LDA A   #,210           ;INIT TO READY AND PROGRAMMED

        174014     206     210

     18 174016                                  STA A   VB.0            ;PROGRAMMED, AND READY

        174016     227     105

     19 174020                                  STA A   VB.1

        174020     227     101

     20 174022                                  LDA A   #,2             ;SET UP READY FLAGS

        174022     206     002

     21 174024                                  STA A   VA.0

        174024     227     104
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        174026     110

     23 174027                                  STA A   VA.1

        174027     227     100

     24                                         ;
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INITIALIZATION OF COMMAND REGISTER 68B21 PIA D4

      1                                         .SBTTL  INITIALIZATION OF COMMAND REGISTER 68B21 PIA D4

      2                                         ;

      3                                         ;       THE COMMAND REGISTER IS A TWO BYTE

      4                                         ;       STATUS AND CONTROL REGISTER WHICH INTERFACES WITH
 THE

      5                                         ;       PDP-11 UNIBUS.

      6                                         ;

      7         000200                                  TSTAT   =       200

      8                                         ;       TSTAT IS THE ERROR/READY STATUS REGISTER

      9                                         ;

     10                                         ;       7-      GO BIT (H-COMMAND ISSUED)       (IN)

     11                                         ;       6-      ERROR                           (OUT)

     12                                         ;       5-      BLOCK CHECK ERROR               (OUT)

     13                                         ;       4-      FILE GAP                        (OUT)

     14                                         ;       3-      TIMING ERROR                    (OUT)

     15                                         ;       2-      UNIT 1 READY(H)                 (OUT)

     16                                         ;       1-      UNIT 0 READY(H)                 (OUT)

     17                                         ;       0-      UNIT SELECTED                   (IN)

     18                                         ;

     19         000201                                  TCMD    =       201

     20                                         ;       TCMD IS THE COMMAND/TRANSFER REGISTER

     21                                         ;

     22                                         ;       7-      TR SERVICED (H)                 (IN)

     23                                         ;       6-      CLEAR TR (L)                    (OUT)

     24                                         ;       5-      ---

     25                                         ;       4-      ---

     26                                         ;       3-      ILBS FLAG                       (IN)

     27                                         ;       2-      FUNCTION BIT 2                  (IN)

     28                                         ;       1-      FUNCTION BIT 1                  (IN)

     29                                         ;       0-      FUNCTION BIT 0                  (IN)

     30                                         ;

     31         000202                                  PD4BC   =       202

     32         000203                                  PD4AC   =       203

     33                                         ;

     34                                         ;       PD4(A/B)C ARE THE PIA CONTROL REGISTERS

     35                                         ;       PD4BC IS PAIRED WITH TSTAT
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     36                                         ;       PD4AC IS PAIRED WITH TCMD

     37                                         ;

     38 174031                                  LDX     #,0,0           ;ACCESS DIRECTION REGISTERS

        174031     316     000     000

     39 174034                                  STX     PD4BC           ;LOAD BOTH B & A

        174034     337     202

     40 174036                                  LDX     #,176,100       ;SET INPUTS & OUTPUTS

        174036     316     176     100

     41 174041                                  STX     TSTAT           ;IN BOTH TSTAT & TCMD

        174041     337     200

     42 174043                                  LDX     #,4,4           ;ACCESS DATA REGISTERS

        174043     316     004     004

     43 174046                                  STX     PD4BC

        174046     337     202

     44 174050                                  LDX     #,0,0           ;SET BOTH UNITS NOT READY

        174050     316     000     000

     45 174053                                  STX     TSTAT

        174053     337     200

     46 174055                                  CLR     CLRGOH          ;ENABLE READY

        174055     177     000     214

     47                                         ;
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INITIALIZE TRANSPORT 0 68B21 PIA

      1                                         .SBTTL  INITIALIZE TRANSPORT 0 68B21 PIA

      2                                         ;

      3                                         ;         THE 68B21 PIA D1 CONTAINS TWO 8 BIT

      4                                         ;       CONTROL REGISTERS:

      5                                         ;

      6         000210                                  TMC0    =       210

      7                                         ;       1. TRANSPORT 0 MOTION CONTROL

      8                                         ;

      9                                         ;       7-      CLEAR LEADER (H)                (IN)

     10                                         ;       6-      WRITE ENABLE (H)                (IN)

     11                                         ;       5-      CASSETTE IN PLACE (H)           (IN)

     12                                         ;       4-      REWIND DONE (H)                 (IN)

     13                                         ;       3-      DISABLE REWIND (L)              (OUT)

     14                                         ;       2-      ALLOW WRITE (L)                 (OUT)

     15                                         ;       1-      REVERSE (L)                     (OUT)

     16                                         ;       0-      FORWORD (L)                     (OUT)

     17                                         ;

     18         000211                                  RWCSR0  =       211

     19                                         ;       2. TRANSPORT R/W STATUS REGISTER 0

     20                                         ;

     21                                         ;       7-      READ DATA                       (IN)

     22                                         ;       6-      DATA                            (IN)

     23                                         ;       5-      DROP OUT                        (IN)

     24                                         ;       4-      GAP                             (IN)

     25                                         ;       3-      READ CLOCK                      (IN)

     26                                         ;       2-      WRITE CLOCK                     (IN)

     27                                         ;       1-      ---

     28                                         ;       0-      WRITE DATA                      (OUT)

     29                                         ;

     30         000212                                  PD1BC   =       212

     31         000213                                  PD1AC   =       213

     32                                         ;       PD1(A/B)C ARE PIA CONTROL REGISTERS

     33                                         ;       PD1BC IS PAIRED WITH TMC0

     34                                         ;       PD1AC IS PAIRED WITH RWCSR0

     35                                         ;
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        174060     316     004     004

     37 174063                                  STX     PD1BC

        174063     337     212

     38 174065                                  LDX     #,17,0          ;SET FOR NO MOTION/WRITING

        174065     316     017     000

     39 174070                                  STX     TMC0

        174070     337     210

     40 174072                                  LDX     #,0,0           ;ACCESS DIRECTION REGISTERS

        174072     316     000     000

     41 174075                                  STX     PD1BC

        174075     337     212

     42 174077                                  LDX     #,17,1          ;SET INPUTS AND OUTPUTS

        174077     316     017     001

     43 174102                                  STX     TMC0

        174102     337     210

     44 174104                                  LDX     #,76,6          ;CB1(REWIND DONE +) / CB2(OUT)

        174104     316     076     006

     45                                                                 ;CA1(READ CLOCK +) / CA2(DATA -),
 DATA

     46 174107                                  STX     PD1BC

        174107     337     212

     47                                         ;
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INITIALIZE TRANSPORT 1 68B21 PIA

      1                                         .SBTTL  INITIALIZE TRANSPORT 1 68B21 PIA

      2                                         ;

      3                                         ;         THE 68B21 PIA D3 CONTAINS TWO 8 BIT

      4                                         ;       CONTROL REGISTERS:

      5                                         ;

      6         000204                                  TMC1    =       204

      7                                         ;       1. TRANSPORT 1 MOTION CONTROL

      8                                         ;

      9                                         ;       7-      CLEAR LEADER (H)                (IN)

     10                                         ;       6-      WRITE ENABLE (H)                (IN)

     11                                         ;       5-      CASSETTE IN PLACE (H)           (IN)

     12                                         ;       4-      REWIND DONE (H)                 (IN)

     13                                         ;       3-      DISABLE REWIND (L)              (OUT)

     14                                         ;       2-      ALLOW WRITE (L)                 (OUT)

     15                                         ;       1-      REVERSE (L)                     (OUT)

     16                                         ;       0-      FORWORD (L)                     (OUT)

     17                                         ;

     18         000205                                  RWCSR1  =       205

     19                                         ;       2. TRANSPORT R/W STATUS REGISTER 1

     20                                         ;

     21                                         ;       7-      ---

     22                                         ;       6-      ---

     23                                         ;       5-      CLEAR REWIND 1 (L)              (OUT)

     24                                         ;       4-      CLEAR REWIND 0 (L)              (OUT)

     25                                         ;       3-      ---

     26                                         ;       2-      WRITE DATA ENABLE (H)           (OUT)

     27                                         ;       1-      ---

     28                                         ;       0-      READ UNIT SELECT                (OUT)

     29                                         ;

     30         000206                                  PD3BC   =       206

     31         000207                                  PD3AC   =       207

     32                                         ;       PD3(A/B)C ARE PIA CONTROL REGISTERS

     33                                         ;       PD3BC IS PAIRED WITH TMC1

     34                                         ;       PD3AC IS PAIRED WITH RWCSR1

     35                                         ;
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        174111     316     004     004

     37 174114                                  STX     PD3BC

        174114     337     206

     38 174116                                  LDX     #,17,60         ;SET FOR NO MOTION

        174116     316     017     060

     39 174121                                  STX     TMC1

        174121     337     204

     40 174123                                  LDX     #,0,0           ;ACCESS DIRECTION REGISTERS

        174123     316     000     000

     41 174126                                  STX     PD3BC

        174126     337     206

     42 174130                                  LDX     #,17,377        ;SET INPUTS AND OUTPUTS

        174130     316     017     377

     43 174133                                  STX     TMC1

        174133     337     204

     44 174135                                  LDX     #,76,26         ;CB1(REWIND DONE +) / CB2(OUT)

        174135     316     076     026

     45                                                                 ;CA1(WRT CLK +) / CA2(DROP OUT +)
, DATA

     46 174140                                  STX     PD3BC

        174140     337     206

     47                                         ;
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REGISTER DEFINITIONS

      1                                         .SBTTL  REGISTER DEFINITIONS

      2                                         ;

      3                                         ;       8-BIT INPUT DATA REGISTER FROM PDP-11 UNIBUS

      4         000230                                  IDAT    =       230

      5                                         ;

      6                                         ;       8-BIT OUTPUT DATA REGISTER TO PDP-11 UNIBUS

      7         000234                                  ODAT    =       234

      8                                         ;

      9                                         ;       INPUT SET TR FLAG REGISTER

     10         000220                                  ISETTR  =       220

     11                                         ;

     12                                         ;       OUTPUT SET TR FLAG REGISTER

     13         000224                                  OSETTR  =       224

     14                                         ;

     15                                         ;       CLEAR GOH / ENABLE READY FLAGS TO PDP-11

     16         000214                                  CLRGOH  =       214

     17                                         ;

     18                                         ;

     19                                         ;       INDEXED MODE DEVICE REGISTERS AND

     20                                         ;       STATUS REGISTER DEFINITIONS

     21                                         ;

     22         000010                                  DEV.0   =       10

     23         000004                                  DEV.1   =       4

     24                                         ;

     25         000200                                  TMC     =       200

     26         000202                                  TRWND   =       202

     27                                         ;

     28         000074                                  RDYFLG  =       74      ;=2 (DEV.0), =4 (DEV.1)

     29                                         ;

     30         000075                                  RWSTAT  =       75

     31                                         ;       7-      OPERATION DONE  (1)

     32                                         ;       4-      REWIND DONE     (1)

     33                                         ;       3-      PROGRAMMED      (1)

     34                                         ;       0-      EOT (0) / BOT (1)

     35                                         ;
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     37                                         ;       7-      ILBS / LAST BYTE CRC

     38                                         ;       6-      ERROR                   (1)

     39                                         ;       5-      BLOCK CHECK ERROR       (1)

     40                                         ;       4-      FILE GAP                (1)

     41                                         ;       3-      TIMING ERROR            (1)

     42                                         ;       0-      ILBS / FIRST BYTE CRC

     43                                         ;

     44                                         ;

     45                                         ;       THESE DEFINITIONS ARE USED BY ALL FUNCTION

     46                                         ;       ROUTINES TO ALLOW UNIT INDEPENDENT HANDLERS

     47                                         ;       TO BE WRITTEN.

     48                                         ;

Page 17



cas.lst

DUAL CASSETTE DRIVE SOFTWARE   MACRO V05.06  Thursday 18-Oct-07 15:30  Page 11

CHECK FOR COMMAND SCANNER

      1                                         .SBTTL  CHECK FOR COMMAND SCANNER

      2                                         ;

      3                                         ;       TRANSPORT STATUS SCANNER

      4                                         ;

      5 174142                                  LDA A   #,1             ;INIT FOR TSTC.A

        174142     206     001

      6 174144                          TSTC.A: DEC A                   ;NEED TO CHECK TRANSPORT STATUS ?

        174144     112

      7 174145                                  BNE     TSTCMD          ;IF NOT - SKIP

        174145     046     102

      8 174147                                  LDX     #,DEV.0         ;SET UP FOR DEVICE 0

        174147     316     000     010

      9 174152                                  STX     DEV.X           ;SAVE POINTER

        174152     337     112

     10 174154                                  SETBTX  TMC,10          ;ENABLE REWINDING

        174154     246     200

        174156     212     010

        174160     247     200

     11 174162                                  JSR     SCANTR

        174162     275     371     021

     12 174165                                  LDX     #,DEV.1         ;SET UP FOR DEVICE 1

        174165     316     000     004

     13 174170                                  STX     DEV.X           ;SAVE POINTER

        174170     337     112

     14 174172                                  SETBTX  TMC,10          ;ENABLE REWINDING

        174172     246     200

        174174     212     010

        174176     247     200

     15 174200                                  JSR     SCANTR

        174200     275     371     021

     16 174203                                  CLR A                   ;RESET COUNTER

        174203     117

     17 174204                                  BRA     TSTCMD

        174204     040     043

     18                                         ;
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     20                                         ;

     21 174206                          LDRCHK: LDA A   TMC,X           ;CHECK FOR CLEAR LEADER

        174206     246     200

     22 174210                                  BPL     DONE            ;ON OXIDE - SKIP

        174210     052     006

     23 174212                          ERDONE: SETBTX  DVSTAT,100      ;ERROR

        174212     246     076

        174214     212     100

        174216     247     076

     24 174220                          DONE:   CLRBIT  TCMD,100        ;CLEAR TR

        174220     226     201

        174222     204     277

        174224     227     201

     25 174226                                  LDA A   TSTAT           ;GET STATUS WORD

        174226     226     200

     26 174230                                  AND A   #,6             ;SAVE ONLY READY'S

        174230     204     006

     27 174232                                  ORA A   DVSTAT,X        ;ADD IN NEW STATUS

        174232     252     076

     28 174234                                  STA A   TSTAT           ;GET FLAGS OUT

        174234     227     200
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CHECK FOR COMMAND SCANNER

     29 174236                                  ORA A   RDYFLG,X        ;SET READY FLAG

        174236     252     074

     30 174240                                  STA A   TSTAT           ;SEND TO PDP-11

        174240     227     200

     31 174242                                  SETBTX  TMC,10          ;ALLOW REWIND

        174242     246     200

        174244     212     010

        174246     247     200

     32 174250                                  CLR A                   ;RESET COUNTER

        174250     117

     33                                         ;

     34                                         ;       COMMAND SCANNER

     35                                         ;

     36 174251                          TSTCMD: LDX     TSTAT           ;GET STATUS

        174251     336     200

     37 174253                                  BPL     TSTC.A          ;NO COMMAND - BRANCH

        174253     052     267

     38 174255                                  STX     EXSTAT          ;SAVE THE COMMAND

        174255     337     110

     39 174257                                  LDA A   EXSTAT          ;GET THE SELECT

        174257     226     110

     40 174261                                  AND A   #,1             ;FIND WHICH UNIT SELECTED

        174261     204     001

     41 174263                                  BNE     TSTC.B          ;IF UNIT 1 - SKIP

        174263     046     013

     42 174265                                  LDX     #,DEV.0         ;DEVICE 0 SELECTED

        174265     316     000     010

     43 174270                                  CLRBIT  RWCSR1,1        ;SET READ SELECT UNIT 0

        174270     226     205

        174272     204     376

        174274     227     205

     44 174276                                  BRA     TSTC.C

        174276     040     011

     45 174300                          TSTC.B: LDX     #,DEV.1         ;DEVICE 1 SELECTED

        174300     316     000     004
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        174303     226     205

        174305     212     001

        174307     227     205

     47 174311                          TSTC.C: STX     DEV.X           ;SAVE SELECTED DEVICE POINTER

        174311     337     112

     48                                         ;

     49                                         ;

     50 174313                                  LDA A   RDYFLG,X        ;GET READY FLAG

        174313     246     074

     51 174315                                  COM A                   ;MAKE MASK

        174315     103

     52 174316                                  AND A   TSTAT           ;MASK OUT SELECTED READY

        174316     224     200

     53 174320                                  STA A   TSTAT           ;SET READY FLAGS

        174320     227     200

     54 174322                                  STA A   CLRGOH          ;LET PDP-11 SEE READY'S

        174322     227     214

     55 174324                                  CLR     DVSTAT,X        ;NEW COMMAND

        174324     157     076

     56 174326                                  LDA B   TMC,X           ;GET DEVICE STATUS

        174326     346     200
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CHECK FOR COMMAND SCANNER

     57 174330                                  AND B   #,367           ;DISABLE REWIND

        174330     304     367

     58 174332                                  STA B   TMC,X           ;SEND TO DEVICE

        174332     347     200

     59 174334                                  BMI     TSTC.D          ;ON CLEAR LEADER - SKIP

        174334     053     006

     60 174336                                  CLRBTX  RWSTAT,1        ;CLEAR BOT FLAG

        174336     246     075

        174340     204     376

        174342     247     075

     61 174344                          TSTC.D: AND B   #,60            ;CHECK IN PLACE AND REWIND DONE

        174344     304     060

     62 174346                                  CMP B   #,60

        174346     301     060

     63 174350                                  BNE     ERDONE          ;IF NOT - ERROR

        174350     046     240

     64                                         ;

Page 22



cas.lst

DUAL CASSETTE DRIVE SOFTWARE   MACRO V05.06  Thursday 18-Oct-07 15:30  Page 12

COMMAND DISPATCH ROUTINE

      1                                         .SBTTL  COMMAND DISPATCH ROUTINE

      2                                         ;

      3 174352                                  LDA B   EXCMD           ;GET COMMAND

        174352     326     111

      4 174354                                  AND B   #,7             ;MASK OUT OTHER

        174354     304     007

      5 174356                                  TBA                     ;SAVE IN A

        174356     027

      6 174357                                  ABA

        174357     033

      7 174360                                  ABA                     ;3*COMMAND

        174360     033

      8 174361                                  CLR B

        174361     137

      9 174362                                  ADD A   #,JMPTBL&377    ;LOW ORDER TABLE ADDRESS

        174362     213     371

     10 174364                                  ADC B   #,JMPTBL&177400/400

        174364     311     370

     11 174366                                  PSH A                   ;PLACE ADDRESS ON STACK

        174366     066

     12 174367                                  PSH B

        174367     067

     13 174370                                  RTS                     ;GO TO JUMP TABLE

        174370     071

     14                                         ;

     15 174371                          JMPTBL: JMP     WFG             ;WRITE FILE GAP

        174371     176     371     144

     16 174374                                  JMP     WRITE           ;WRITE DATA

        174374     176     371     235

     17 174377                                  JMP     READ            ;READ DATA

        174377     176     372     200

     18 174402                                  JMP     SRF             ;SPACE REVERSE FILE

        174402     176     372     372

     19 174405                                  JMP     SRB             ;SPACE REVERSE BLOCK

        174405     176     373     030
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        174410     176     373     051

     21 174413                                  JMP     SFB             ;SPACE FORWARD BLOCK

        174413     176     373     115

     22 174416                                  JMP     REWIND          ;REWIND

        174416     176     373     153

     23                                         ;
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TRANSPORT SCANNING ROUTINE

      1                                         .SBTTL  TRANSPORT SCANNING ROUTINE

      2                                         ;

      3                                         ; 1.    CHECK FOR REWINDING

      4                                         ;       IF REWINDING THEN:

      5                                         ;               CLEAR OPERATION DONE FLAG

      6                                         ;               CLEAR REWIND DONE FLAG

      7                                         ;               CLEAR READY STATUS TO PDP-11

      8                                         ;               SET PROGRAMMED FLAG

      9                                         ;

     10 174421                          SCANTR: LDA A   TMC,X           ;GET TRANSPORT MOTION

        174421     246     200

     11 174423                                  AND A   #,20            ;PHYSICALLY REWINDING ?

        174423     204     020

     12 174425                                  BNE     SCAN.A          ;IF NOT - SKIP

        174425     046     017

     13 174427                                  ORA A   #,157           ;MASK OUT OPERATION DONE

        174427     212     157

     14 174431                                  AND A   RWSTAT,X        ;MASK IN OTHER FLAGS

        174431     244     075

     15 174433                                  ORA A   #,10            ;SET PROGRAMMED

        174433     212     010

     16 174435                                  STA A   RWSTAT,X        ;SAVE NEW STATUS

        174435     247     075

     17 174437                                  LDA A   RDYFLG,X        ;GET READY FLAG

        174437     246     074

     18 174441                                  COM A                   ;MAKE A MASK

        174441     103

     19 174442                                  AND A   TSTAT           ;MASK IN CURRENT STATUS

        174442     224     200

     20 174444                                  STA A   TSTAT           ;SEND NEW STATUS TO PDP-11

        174444     227     200

     21                                         ;

     22                                         ; 2.    CHECK REWINDING STATUS

     23                                         ;       IF REWINDING THEN SCAN FOR COMPLETION

     24                                         ;       UPON COMPLETION:
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     26                                         ;               SET OPERATION COMPLETE FLAG

     27                                         ;               SET BOT FLAG

     28                                         ;

     29 174446                          SCAN.A: LDA A   RWSTAT,X        ;GET STATUS

        174446     246     075

     30 174450                                  BIT A   #,20            ;ARE WE REWINDING ?

        174450     205     020

     31 174452                                  BNE     SCAN.C          ;IF NOT - SKIP

        174452     046     017

     32 174454                                  LDA A   TMC,X           ;IF SO - THEN GET MOTION STATUS

        174454     246     200

     33 174456                                  AND A   #,20            ;FINISHED YET ?

        174456     204     020

     34 174460                                  BEQ     SCAN.C          ;IF NOT - SKIP

        174460     047     011

     35 174462                                  ORA A   RWSTAT,X        ;ELSE MASK IN STATUS

        174462     252     075

     36 174464                                  ORA A   #,201           ;SET BOT AND OPERATION COMPLETE F
LAGS

        174464     212     201

     37 174466                                  STA A   RWSTAT,X        ;SAVE STATUS

        174466     247     075
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TRANSPORT SCANNING ROUTINE

     38 174470                                  JSR     STOP            ;STOP MOTION AND WAIT

        174470     275     373     245

     39                                         ;

     40                                         ; 3.    CHECK OPERATION DONE FLAG

     41                                         ;       IF SET THEN

     42                                         ;               CHECK CASSETTE IN PLACE: IF NOT

     43                                         ;                       CLEAR BOT FLAG

     44                                         ;

     45 174473                          SCAN.C: LDA A   RWSTAT,X        ;GET STATUS

        174473     246     075

     46 174475                                  BPL     SCAN.F          ;IF NOT DONE - SKIP

        174475     052     044

     47 174477                                  LDA B   TMC,X           ;GET TRANSPORT CONTROL

        174477     346     200

     48 174501                                  BIT B   #,40            ;CASSETTE IN PLACE ?

        174501     305     040

     49 174503                                  BNE     SCAN.D          ;IF SO - SKIP

        174503     046     004

     50 174505                                  AND A   #,376           ;ELSE CLEAR BOT FLAG

        174505     204     376

     51 174507                                  STA A   RWSTAT,X        ;AND SAVE NEW STATUS

        174507     247     075

     52                                         ;

     53                                         ; 4.    CHECK PROGRAMMED FLAG: IF SET THEN

     54                                         ;               CLEAR PROGRAMMED FLAG

     55                                         ;               SET ERROR BIT IF

     56                                         ;                       NOT CLEAR LEADER OR NOT IN PLACE

     57                                         ;               SET READY FLAG TO PDP-11

     58                                         ;

     59 174511                          SCAN.D: BIT A   #,10            ;PROGRAMMED ?

        174511     205     010

     60 174513                                  BEQ     SCAN.F          ;IF NOT - SKIP

        174513     047     026

     61 174515                                  AND A   #,367           ;CLEAR PROGRAMMED FLAG

        174515     204     367
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        174517     247     075

     63 174521                                  LDA A   TSTAT           ;GET STATUS

        174521     226     200

     64 174523                                  AND A   #,6             ;SAVE ONLY READY'S

        174523     204     006

     65 174525                                  AND B   #,240           ;CHECK IN PLACE AND CLEAR LEADER

        174525     304     240

     66 174527                                  CMP B   #,240           ;BOTH SET ?

        174527     301     240

     67 174531                                  BEQ     SCAN.E          ;IF SO - SKIP

        174531     047     002

     68 174533                                  ORA A   #,100           ;ELSE SET ERROR BIT

        174533     212     100

     69 174535                          SCAN.E: STA A   TSTAT           ;GET FLAGS OUT

        174535     227     200

     70 174537                                  ORA A   RDYFLG,X        ;SET READY FLAG

        174537     252     074

     71 174541                                  STA A   TSTAT           ;SEND STATUS TO PDP-11

        174541     227     200

     72 174543                          SCAN.F: RTS                     ;FINISHED

        174543     071
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TRANSPORT SCANNING ROUTINE

     73                                         ;
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WRITE FILE GAP COMMAND - WFG

      1                                         .SBTTL  WRITE FILE GAP COMMAND - WFG

      2                                         ;

      3 174544                          WFG:    LDA B   TMC,X           ;GET STATUS

        174544     346     200

      4 174546                                  BIT B   #,100           ;WRITE ENABLED ?

        174546     305     100

      5 174550                                  BEQ     WFG.E           ;IF NOT - ERROR

        174550     047     060

      6 174552                                  TST B                   ;A CLEAR LEADER ?

        174552     135

      7 174553                                  BPL     WFG.A           ;IF NOT - GO

        174553     052     006

      8 174555                                  BTTSTX  RWSTAT,1        ;AT BOT ?

        174555     246     075

        174557     205     001

      9 174561                                  BEQ     WFG.E           ;IF NOT - ERROR

        174561     047     047

     10 174563                          WFG.A:  CLRBIT  RWCSR1,4        ;WRITE DATA DISABLED

        174563     226     205

        174565     204     373

        174567     227     205

     11 174571                                  CLRBTX  TMC,5           ;FORWARD / ALLOW WRITE

        174571     246     200

        174573     204     372

        174575     247     200

     12 174577                                  TST B                   ;STARTING IN CLEAR LEADER ?

        174577     135

     13 174600                                  BPL     WFG.C           ;IF NOT - SKIP

        174600     052     007

     14                                         ;

     15                                         ;       WFG FROM BOT CLEAR LEADER

     16                                         ;

     17 174602                          WFG.B:  LDA A   TMC,X           ;KEEP CHECKING CLEAR LEADER

        174602     246     200

     18 174604                                  BMI     WFG.B           ;LOOP
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     19 174606                                  JSR     WC.4            ;EXTENDED GAP

        174606     275     373     213

     20                                         ;

     21                                         ;       WFG ON OXIDE

     22                                         ;

     23 174611                          WFG.C:  JSR     WC.4            ;NORMAL GAP

        174611     275     373     213

     24 174614                          WFG.D:  JSR     STOP            ;STOP TRANSPORT

        174614     275     373     245

     25 174617                                  SETBTX  TMC,4           ;DISABLE WRITE

        174617     246     200

        174621     212     004

        174623     247     200

     26 174625                                  BMI     WFG.E           ;IF CLEAR LEADER - ERROR

        174625     053     003

     27 174627                                  JMP     DONE            ;FINISHED

        174627     176     370     220

     28 174632                          WFG.E:  JMP     ERDONE          ;FINISH UP COMMAND

        174632     176     370     212

     29                                         ;
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WRITE COMMAND - WRITE

      1                                         .SBTTL  WRITE COMMAND - WRITE

      2                                         ;

      3 174635                          WRITE:  LDA B   TMC,X           ;CHECK DEVICE

        174635     346     200

      4 174637                                  BIT B   #,100           ;WRITE ENABLED ?

        174637     305     100

      5 174641                                  BEQ     WRIT.C          ;IF NOT - ERROR

        174641     047     054

      6 174643                                  TST B                   ;CLEAR LEADER ?

        174643     135

      7 174644                                  BPL     WRIT.A          ;IF NOT - SKIP

        174644     052     006

      8 174646                                  BTTSTX  RWSTAT,1        ;AT BOT ?

        174646     246     075

        174650     205     001

      9 174652                                  BEQ     WRIT.C          ;IF NOT - AT EOT

        174652     047     043

     10 174654                          WRIT.A: CLRBIT  RWCSR1,4        ;WRITE DATA DISABLED

        174654     226     205

        174656     204     373

        174660     227     205

     11 174662                                  CLRBTX  TMC,5           ;FORWARD / ALLOW WRITE

        174662     246     200

        174664     204     372

        174666     247     200

     12 174670                                  LDX     #,6250.         ;WAIT 25 MS. TO REACH SPEED

        174670     316     030     152

     13 174673                                  DEX

        174673     011

     14 174674                                  BNE     .-1             ;LOOP UNTIL TIME UP

        174674     046     375

     15 174676                                  LDX     DEV.X           ;GET POINTER

        174676     336     112

     16 174700                                  TST B                   ;CLEAR LEADER ?

        174700     135
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        174701     052     017

     18 174703                          WRIT.B: LDA A   TMC,X           ;READ STATUS

        174703     246     200

     19 174705                                  BMI     WRIT.B          ;LOOP UNTIL OFF CLEAR LEADER

        174705     053     374

     20 174707                                  JSR     WC.4            ;EXTENDED GAP AT BOT

        174707     275     373     213

     21 174712                                  JSR     WC.4

        174712     275     373     213

     22 174715                                  BCC     WRIT.E

        174715     044     010

     23 174717                          WRIT.C: JMP     WRIT.Q          ;ERROR RETURN

        174717     176     372     167

     24 174722                          WRIT.D: JSR     WC.1            ;NORMAL GAP

        174722     275     373     174

     25 174725                                  BCS     WRIT.C          ;ERROR - CLEAR LEADER

        174725     045     370

     26 174727                          WRIT.E: SETBIT  TCMD,100        ;ENABLE TR'S

        174727     226     201

        174731     212     100

        174733     227     201
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     27 174735                                  STA A   ISETTR          ;SET TR TO PDP-11

        174735     227     220

     28 174737                                  LDA A   RWCSR1          ;CLEAR CLOCK FLAG

        174737     226     205

     29 174741                          WRIT.F: LDA A   PD3AC           ;WAIT FOR CLOCK

        174741     226     207

     30 174743                                  BPL     WRIT.F          ;LOOP

        174743     052     374

     31 174745                                  SETBIT  RWCSR1,4        ;ENABLE WRITE DATA / CLEAR CLOCK 
FLAG

        174745     226     205

        174747     212     004

        174751     227     205

     32 174753                                  CLRBIT  RWCSR0,1        ;PREAMBLE 0'S

        174753     226     211

        174755     204     376

        174757     227     211

     33 174761                                  LDX     #,0             ;CLEAR CRC

        174761     316     000     000

     34 174764                                  STX     CRC

        174764     337     116

     35 174766                                  LDX     DEV.X           ;GET DEVICE POINTER

        174766     336     112

     36 174770                                  LDA B   #,31.           ;31. MORE ZERO'S

        174770     306     037

     37 174772                          WRIT.G: LDA A   PD3AC           ;CHECK CLOCK FLAG

        174772     226     207

     38 174774                                  BPL     WRIT.G          ;LOOP

        174774     052     374

     39 174776                                  LDA A   RWCSR1          ;CLEAR CLOCK FLAG

        174776     226     205

     40 175000                                  DEC B                   ;0'S DONE ?

        175000     132

     41 175001                                  BNE     WRIT.G          ;LOOP UNTIL FINISHED

        175001     046     367

     42 175003                          WRIT.H: LDA A   PD3AC           ;CHECK FLAG
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        175003     226     207

     43 175005                                  BPL     WRIT.H          ;LOOP

        175005     052     374

     44 175007                                  LDA A   RWCSR1          ;CLEAR CLOCK FLAG

        175007     226     205

     45 175011                                  SETBIT  RWCSR0,1        ;SET FRAME BIT

        175011     226     211

        175013     212     001

        175015     227     211

     46 175017                          WRIT.I: BITTST  TCMD,10         ;ILBS SET ?

        175017     226     201

        175021     205     010

     47 175023                                  BNE     WRIT.J          ;IF SO - SKIP

        175023     046     012

     48 175025                                  BIT A   #,200           ;TR SERVICED ?

        175025     205     200

     49 175027                                  BEQ     WRIT.K          ;IF SO - SKIP

        175027     047     026

     50 175031                                  SETBTX  DVSTAT,110      ;SET ERROR / TIMING

        175031     246     076

        175033     212     110

        175035     247     076
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     51 175037                          WRIT.J: SETBTX  DVSTAT,1        ;ILBS / FIRST BYTE CRC

        175037     246     076

        175041     212     001

        175043     247     076

     52 175045                                  LDA A   CRC+1           ;SAVE THE CRC

        175045     226     117

     53 175047                                  LDA B   CRC

        175047     326     116

     54 175051                                  STA A   SVCRC+1

        175051     227     121

     55 175053                                  STA B   SVCRC

        175053     327     120

     56 175055                                  BRA     WRIT.L

        175055     040     004

     57 175057                          WRIT.K: LDA A   IDAT            ;GET DATA FROM PDP-11

        175057     226     230

     58 175061                                  STA A   ISETTR          ;SET TR TO PDP-11

        175061     227     220

     59 175063                          WRIT.L: STA A   ODAT            ;LOAD OUTPUT REGISTER

        175063     227     234

     60 175065                                  STA A   RWDATA          ;SAVE DATA

        175065     227     122

     61 175067                                  LDA A   #,10            ;8. BITS PER BYTE

        175067     206     010

     62 175071                                  STA A   T.WAIT+1        ;SAVE COUNT

        175071     227     115

     63 175073                          WRIT.M: JSR     WTCRC           ;WRITE DATA / COMPUTE CRC

        175073     275     373     364

     64 175076                                  LDA A   TMC,X           ;CHECK FOR CLEAR LEADER

        175076     246     200

     65 175100                                  BMI     WRIT.P          ;IF SO - BRANCH

        175100     053     051

     66 175102                                  DEC     T.WAIT+1        ;DONE ?

        175102     172     000     115

     67 175105                                  BNE     WRIT.M          ;IF NOT - LOOP
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     68 175107                                  LDA B   DVSTAT,X        ;GET STATUS

        175107     346     076

     69 175111                                  BMI     WRIT.N          ;CHECK FOR END OF ILBS

        175111     053     014

     70 175113                                  BIT B   #,1             ;ILBS / FIRST BYTE CRC ?

        175113     305     001

     71 175115                                  BEQ     WRIT.I          ;IF NOT - LOOP

        175115     047     300

     72 175117                                  ORA B   #,200           ;ILBS SET

        175117     312     200

     73 175121                                  STA B   DVSTAT,X

        175121     347     076

     74 175123                                  LDA A   SVCRC           ;GET LAST BYTE OF CRC

        175123     226     120

     75 175125                                  BRA     WRIT.L

        175125     040     334

     76 175127                          WRIT.N: LDA A   PD3AC           ;WAIT FOR CLOCK

        175127     226     207

     77 175131                                  BPL     WRIT.N

        175131     052     374

     78 175133                                  LDA A   RWCSR1          ;CLEAR CLOCK FLAG
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WRITE COMMAND - WRITE

        175133     226     205

     79 175135                                  CLR     RWCSR0          ;SET FINAL BIT = 0

        175135     177     000     211

     80 175140                                  LDA B   #,2             ;SET UP FOR 2 ZERO BITS

        175140     306     002

     81 175142                          WRIT.O: LDA A   PD3AC           ;WAIT FOR CLOCK

        175142     226     207

     82 175144                                  BPL     WRIT.O

        175144     052     374

     83 175146                                  LDA A   RWCSR1          ;CLEAR CLOCK FLAG

        175146     226     205

     84 175150                                  DEC B                   ;ZERO'S DONE ?

        175150     132

     85 175151                                  BNE     WRIT.O          ;IF NOT - LOOP

        175151     046     367

     86 175153                          WRIT.P: CLRBIT  RWCSR1,4        ;TERMINATE DATA WRITING

        175153     226     205

        175155     204     373

        175157     227     205

     87 175161                                  JSR     WC.3            ;WAIT A WHILE

        175161     275     373     206

     88 175164                                  JSR     STOP            ;STOP MOTION

        175164     275     373     245

     89 175167                          WRIT.Q: SETBTX  TMC,4           ;DISABLE WRITE

        175167     246     200

        175171     212     004

        175173     247     200

     90 175175                                  JMP     LDRCHK          ;CHECK CLEAR LEADER

        175175     176     370     206

     91                                         ;
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READ COMMAND - READ

      1                                         .SBTTL  READ COMMAND - READ

      2                                         ;

      3 175200                          READ:   JSR     FORWRD          ;START MOTION, FIND PREAMBLE

        175200     275     374     027

      4 175203                                  BEQ     READ.A          ;IF NO ERROR - SKIP

        175203     047     003

      5 175205                                  JMP     ERDONE          ;ELSE TERMINATE IN ERROR

        175205     176     370     212

      6 175210                          READ.A: BITTST  RWCSR0,160      ;GAP ?

        175210     226     211

        175212     205     160

      7 175214                                  BEQ     READ.F          ;ERROR - USE BLOCK CHECK

        175214     047     132

      8 175216                                  TST A                   ;FRAME BIT FOUND ?

        175216     115

      9 175217                                  BPL     READ.A          ;IF NOT - LOOP

        175217     052     367

     10 175221                                  SETBIT  TCMD,100        ;ENABLE TR (TRANSFER REQUESTS)

        175221     226     201

        175223     212     100

        175225     227     201

     11 175227                                  LDX     #,0             ;INIT CRC

        175227     316     000     000

     12 175232                                  STX     CRC

        175232     337     116

     13 175234                                  LDX     DEV.X           ;POINT TO DEVICE

        175234     336     112

     14 175236                                  LDA A   RWCSR0          ;CLEAR CLOCK FLAG

        175236     226     211

     15 175240                          READ.B: JSR     RDCRC           ;GET BIT 0

        175240     275     373     310

     16 175243                                  JSR     RDCRC           ;GET BIT 1

        175243     275     373     310

     17 175246                                  JSR     RDCRC           ;GET BIT 2

        175246     275     373     310
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        175251     275     373     310

     19 175254                                  JSR     RDCRC           ;GET BIT 4

        175254     275     373     310

     20 175257                                  JSR     RDCRC           ;GET BIT 5

        175257     275     373     310

     21 175262                                  LDA A   TMC,X           ;CHECK CLEAR LEADER

        175262     246     200

     22 175264                                  BMI     READ.G          ;ERROR - BRANCH

        175264     053     070

     23 175266                                  JSR     RDCRC           ;GET BIT 6

        175266     275     373     310

     24 175271                                  BITTST  RWCSR0,100      ;CHECK DATA FLAG

        175271     226     211

        175273     205     100

     25                                                                 ;=1 ON DROPOUT

     26 175275                                  BEQ     READ.C          ;NO ERROR - SKIP

        175275     047     006

     27 175277                                  SETBTX  DVSTAT,140      ;ERROR - DROP OUT (USE BLOCK CHEC
K)

        175277     246     076

        175301     212     140

        175303     247     076
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     28 175305                          READ.C: JSR     RDCRC           ;GET BIT 7

        175305     275     373     310

     29 175310                                  BITTST  RWCSR0,160      ;IN A GAP ?

        175310     226     211

        175312     205     160

     30 175314                                  BEQ     READ.F          ;ERROR - USE BLOCK CHECK

        175314     047     032

     31 175316                                  LDA B   TCMD            ;WAS TR SERVICED ?

        175316     326     201

     32 175320                                  BPL     READ.D          ;IF SO SKIP

        175320     052     006

     33 175322                                  SETBTX  DVSTAT,110      ;ERROR / TIMING ERROR

        175322     246     076

        175324     212     110

        175326     247     076

     34 175330                          READ.D: LDA A   RWDATA          ;GET READ DATA

        175330     226     122

     35 175332                                  STA A   ODAT            ;SEND TO INTERFACE

        175332     227     234

     36 175334                                  STA A   OSETTR          ;SET TR FLAG TO PDP-11

        175334     227     224

     37 175336                                  BIT B   #,10            ;TR SERVICED BY AN ILBS ?

        175336     305     010

     38 175340                                  BEQ     READ.B          ;IF NOT - GET NEXT BYTE

        175340     047     276

     39 175342                          READ.E: LDX     CRC             ;CHECK CRC

        175342     336     116

     40 175344                                  BEQ     READ.G          ;IF GOOD - SKIP

        175344     047     010

     41 175346                                  LDX     DEV.X           ;GET POINTER

        175346     336     112

     42 175350                          READ.F: SETBTX  DVSTAT,140      ;ERROR / BLOCK CHECK

        175350     246     076

        175352     212     140

        175354     247     076
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        175356     275     373     266

     44 175361                                  JSR     WC.2            ;WAIT A WHILE

        175361     275     373     201

     45 175364                                  JSR     STOP            ;STOP MOTION

        175364     275     373     245

     46 175367                                  JMP     LDRCHK          ;CHECK FOR CLEAR LEADER

        175367     176     370     206

     47                                         ;
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SPACE REVERSE FILE COMMAND - SRF

      1                                         .SBTTL  SPACE REVERSE FILE COMMAND - SRF

      2                                         ;

      3 175372                          SRF:    JSR     REVERS          ;START MOTION, GET DATA

        175372     275     374     145

      4 175375                                  BNE     SRF.B           ;ERROR

        175375     046     023

      5 175377                          SRF.A:  JSR     GAP             ;WAIT FOR GAP

        175377     275     373     266

      6 175402                                  LDX     #,-15588.       ;GAP TIME OF 250 MS.

        175402     316     303     034

      7 175405                                  JSR     DATA            ;TRY TO READ DATA

        175405     275     374     314

      8 175410                                  BEQ     SRF.A           ;IF DATA FOUND - NO GAP

        175410     047     365

      9 175412                                  BMI     SRF.B           ;CLEAR LEADER - SKIP

        175412     053     006

     10 175414                                  SETBTX  DVSTAT,20       ;ELSE GAP FOUND

        175414     246     076

        175416     212     020

        175420     247     076

     11 175422                          SRF.B:  JSR     STOP            ;STOP MOTION

        175422     275     373     245

     12 175425                                  JMP     LDRCHK          ;CHECK FOR CLEAR LEADER

        175425     176     370     206

     13                                         ;
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SPACE REVERSE BLOCK COMMAND - SRB

      1                                         .SBTTL  SPACE REVERSE BLOCK COMMAND - SRB

      2                                         ;

      3 175430                          SRB:    JSR     REVERS          ;START MOTION, GET DATA

        175430     275     374     145

      4 175433                                  BNE     SRB.A           ;ERROR - BRANCH

        175433     046     011

      5 175435                                  JSR     GAP             ;GET PAST DATA

        175435     275     373     266

      6 175440                                  JSR     WC.1            ;WAIT A WHILE

        175440     275     373     174

      7 175443                                  JSR     STOP            ;STOP MOTION

        175443     275     373     245

      8 175446                          SRB.A:  JMP     LDRCHK          ;CHECK CLEAR LEADER

        175446     176     370     206

      9                                         ;
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SPACE FORWARD FILE COMMAND - SFF

      1                                         .SBTTL  SPACE FORWARD FILE COMMAND - SFF

      2                                         ;

      3 175451                          SFF:    LDA A   TMC,X           ;CHECK IF ON LEADER

        175451     246     200

      4 175453                                  BPL     SFF.A           ;IF NOT - SKIP

        175453     052     011

      5 175455                                  BTTSTX  RWSTAT,1        ;AT BOT ?

        175455     246     075

        175457     205     001

      6 175461                                  BNE     SFF.A           ;IF SO - SKIP

        175461     046     003

      7 175463                                  JMP     ERDONE          ;ELSE ERROR

        175463     176     370     212

      8 175466                          SFF.A:  JSR     FORWRD          ;START MOTION, FIND PREAMBLE

        175466     275     374     027

      9 175471                                  BNE     SFF.C           ;ERROR - BRANCH

        175471     046     005

     10 175473                          SFF.B:  JSR     GAP             ;WAIT FOR GAP

        175473     275     373     266

     11 175476                                  BRA     SFF.A           ;KEEP GOING

        175476     040     366

     12 175500                          SFF.C:  LDA A   DVSTAT,X        ;GET STATUS

        175500     246     076

     13 175502                                  CMP A   #,120           ;ERROR / GAP ?

        175502     201     120

     14 175504                                  BNE     SFF.D           ;IF NOT - TRUE ERROR

        175504     046     004

     15 175506                                  AND A   #,277           ;ELSE JUST GAP

        175506     204     277

     16 175510                                  STA A   DVSTAT,X        ;NOT AN ERROR IN SFF

        175510     247     076

     17 175512                          SFF.D:  JMP     LDRCHK          ;GO FINISH UP

        175512     176     370     206

     18                                         ;
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SPACE FORWARD BLOCK COMMAND - SFB

      1                                         .SBTTL  SPACE FORWARD BLOCK COMMAND - SFB

      2                                         ;

      3 175515                          SFB:    LDA A   TMC,X           ;ON CLEAR LEADER ?

        175515     246     200

      4 175517                                  BPL     SFB.A           ;IF NOT - SKIP

        175517     052     011

      5 175521                                  BTTSTX  RWSTAT,1        ;AT BOT ?

        175521     246     075

        175523     205     001

      6 175525                                  BNE     SFB.A           ;IF SO - SKIP

        175525     046     003

      7 175527                                  JMP     ERDONE          ;ELSE ERROR

        175527     176     370     212

      8 175532                          SFB.A:  JSR     FORWRD          ;START MOTION

        175532     275     374     027

      9 175535                                  BNE     SFB.B           ;ERROR - BRANCH

        175535     046     011

     10 175537                                  JSR     GAP             ;CHECK FOR GAP

        175537     275     373     266

     11 175542                                  JSR     WC.2            ;WAIT A WHILE

        175542     275     373     201

     12 175545                                  JSR     STOP            ;STOP PAST BLOCK

        175545     275     373     245

     13 175550                          SFB.B:  JMP     LDRCHK          ;CHECK CLEAR LEADER

        175550     176     370     206

     14                                         ;
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REWIND COMMAND - REWIND

      1                                         .SBTTL  REWIND COMMAND - REWIND

      2                                         ;

      3 175553                          REWIND: STRBLX  TRWND,10        ;STROBE REWIND

        175553     246     202

        175555     204     367

        175557     247     202

        175561     212     010

        175563     247     202

      4 175565                                  STORX   RWSTAT,10       ;SET REWINDING AND PROGRAMMED

        175565     206     010

        175567     247     075

      5 175571                                  JMP     TSTCMD          ;GO CHECK FOR ANOTHER COMMAND

        175571     176     370     251

      6                                         ;
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GENERAL WAIT ROUTINE  WC

      1                                         .SBTTL  GENERAL WAIT ROUTINE  WC

      2                                         ;

      3                                         ;       RETURNS AFTER SPECIFIED TIME WITH 'C' CLEAR

      4                                         ;       RETURNS ON CLEAR LEADER WITH 'C' SET

      5                                         ;       TIME = 20+21*X+10*INT(1+X/256) CLOCK CYCLES

      6                                         ;

      7 175574                          WC.1:   LDX     #,-2375.        ;25 MS. ENTRY POINT     (3)

        175574     316     366     271

      8 175577                                  BRA     WC.A            ;                       (4)

        175577     040     017

      9 175601                          WC.2:   LDX     #,-8554.        ;90 MS. ENTRY POINT     (3)

        175601     316     336     226

     10 175604                                  BRA     WC.A            ;                       (4)

        175604     040     012

     11 175606                          WC.3:   LDX     #,-9505.        ;100 MS. ENTRY POINT    (3)

        175606     316     332     337

     12 175611                                  BRA     WC.A            ;                       (4)

        175611     040     005

     13 175613                          WC.4:   LDX     #,-59412.       ;625 MS. ENTRY POINT    (3)

        175613     316     027     354

     14 175616                                  BRA     WC.A            ;                       (4)

        175616     040     000

     15                                         ;

     16 175620                          WC.A:   STX     T.WAIT          ;SAVE WAIT COUNT        (5)

        175620     337     114

     17 175622                                  LDX     DEV.X           ;GET DEVICE POINTER     (3)

        175622     336     112

     18                                         ;

     19 175624                          WC.B:   LDA A   #,177           ;PRESET VALUE           (2)

        175624     206     177

     20 175626                                  SUB A   TMC,X           ;CLEAR LEADER ?         (5)

        175626     240     200

     21 175630                                  BCS     WC.C            ;IF SO - LEAVE          (4)

        175630     045     012

     22 175632                                  INC     T.WAIT+1        ;UPDATE COUNT           (6)
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     23 175635                                  BNE     WC.B            ;                       (4)

        175635     046     365

     24 175637                                  INC     T.WAIT          ;                       (6)

        175637     174     000     114

     25 175642                                  BNE     WC.B            ;                       (4)

        175642     046     360

     26 175644                          WC.C:   RTS                     ;FINISHED               (5)

        175644     071

     27                                         ;
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GENERAL UTILLITIES

      1                                         .SBTTL  GENERAL UTILLITIES

      2                                         ;

      3 175645                          STOP:   LDX     DEV.X           ;GET POINTER TO DEVICE

        175645     336     112

      4 175647                                  SETBTX  TMC,3           ;STOP MOTION IN TRANSPORT

        175647     246     200

        175651     212     003

        175653     247     200

      5 175655                                  LDX     #,12500.        ;50 MS. WAIT FOR STOP

        175655     316     060     324

      6 175660                          STOP.A: DEX                     ;                       (4)

        175660     011

      7 175661                                  BNE     STOP.A          ;LOOP UNTIL TIME UP     (4)

        175661     046     375

      8 175663                                  LDX     DEV.X           ;GET DEVICE POINTER

        175663     336     112

      9 175665                                  RTS                     ;FINISHED

        175665     071

     10                                         ;

     11                                         ;

     12 175666                          GAP:    LDA B   #,8.            ;1 BYTE TIME

        175666     306     010

     13 175670                          GAP.A:  LDA A   PD3AC           ;WAIT FOR WRITE CLOCK

        175670     226     207

     14 175672                                  BPL     GAP.A

        175672     052     374

     15 175674                                  LDA A   RWCSR1          ;CLEAR CLOCK FLAG

        175674     226     205

     16 175676                                  BITTST  RWCSR0,160      ;A GAP ?

        175676     226     211

        175700     205     160

     17 175702                                  BNE     GAP             ;IF NOT - SCAN AGAIN

        175702     046     362

     18 175704                                  DEC B                   ;DECREMENT WAIT COUNTER

        175704     132
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        175705     046     361

     20 175707                                  RTS                     ;FINISHED

        175707     071

     21                                         ;
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READ CRC GENERATION

      1                                         .SBTTL  READ CRC GENERATION

      2                                         ;

      3                                         ;       COMPLETION TIME = 63 + (14/20) CLOCK CYCLES

      4                                         ;

      5 175710                          RDCRC:  LDA B   #,4             ;SET UP WAIT FOR ONLY 4 BIT TIMES
       (2)

        175710     306     004

      6 175712                          RDC.LC: LDA A   RWCSR1          ;CLEAR WRITE CLOCK FLAG          
       (3)

        175712     226     205

      7 175714                          RDC.LP: LDA A   PD1AC           ;CHECK READ CLOCK                
       (3)

        175714     226     213

      8 175716                                  BMI     RDC.GO          ;IF CLOCKED - GET DATA           
       (4)

        175716     053     007

      9 175720                                  LDA A   PD3AC           ;CHECK WRITE CLOCK FOR TIME      
       (3)

        175720     226     207

     10 175722                                  BPL     RDC.LP          ;IF NOT SET - LOOP               
       (4)

        175722     052     370

     11 175724                                  DEC B                   ;TIMED OUT ?                     
       (2)

        175724     132

     12 175725                                  BNE     RDC.LC          ;IF NOT - LOOP                   
       (4)

        175725     046     363

     13 175727                          RDC.GO: LDA A   CRC+1           ;LOAD CURRENT CRC                
       (3)

        175727     226     117

     14 175731                                  LDA B   CRC             ;                                
       (3)

        175731     326     116

     15 175733                                  LSR B                   ;INITIAL SHIFT                   
       (2)

        175733     124

     16 175734                                  ROR A                   ;WAS BIT 0 SET ?                 
       (2)

        175734     106

     17 175735                                  BCC     RDCR.A          ;IF NOT - SKIP                   
       (4)
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        175735     044     004

     18 175737                                  EOR B   #,240           ;ELSE XOR BITS 16, 14, AND 1     
       (2)

        175737     310     240

     19 175741                                  EOR A   #,1             ;                                
       (2)

        175741     210     001

     20 175743                          RDCR.A: ROL     RWCSR0          ;C= NEW BIT / CLEAR CLOCK FLAG   
       (6)

        175743     171     000     211

     21 175746                                  BCC     RDCR.B          ;IF NOT SET - SKIP               
       (4)

        175746     044     004

     22 175750                                  EOR B   #,240           ;ELSE XOR BITS 16, 14, AND 1     
       (2)

        175750     310     240

     23 175752                                  EOR A   #,1             ;                                
       (2)

        175752     210     001

     24 175754                          RDCR.B: ROR     RWDATA          ;SHIFT CARRY INTO DATA WORD      
       (6)

        175754     166     000     122

     25 175757                                  STA A   CRC+1           ;SAVE NEW CRC RESULT             
       (4)

        175757     227     117

     26 175761                                  STA B   CRC             ;                                
       (4)

        175761     327     116

     27 175763                                  RTS                     ;FINISHED                        
       (5)

        175763     071

     28                                         ;
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WRITE CRC GENERATION

      1                                         .SBTTL  WRITE CRC GENERATION

      2                                         ;

      3 175764                          WTCRC:  LDA A   PD3AC           ;WAIT FOR WRITE CLOCK

        175764     226     207

      4 175766                                  BPL     WTCRC

        175766     052     374

      5 175770                                  LDA A   RWCSR1          ;CLEARS CLOCK FLAG

        175770     226     205

      6 175772                                  LDA A   CRC+1           ;GET CURRENT CRC

        175772     226     117

      7 175774                                  LDA B   CRC

        175774     326     116

      8 175776                                  LSR B                   ;SHIFT CRC

        175776     124

      9 175777                                  ROR A

        175777     106

     10 176000                                  BCC     WTCR.A          ;IF CARRY CLEAR - SKIP

        176000     044     004

     11 176002                                  EOR B   #,240           ;ELSE XOR BITS 16, 14, AND 1

        176002     310     240

     12 176004                                  EOR A   #,1

        176004     210     001

     13 176006                          WTCR.A: ROR     RWDATA          ;GET NEXT BIT

        176006     166     000     122

     14 176011                                  BCC     WTCR.B          ;IF CARRY CLEAR - SKIP

        176011     044     004

     15 176013                                  EOR B   #,240           ;ELSE XOR BITS 16, 14, AND 1

        176013     310     240

     16 176015                                  EOR A   #,1

        176015     210     001

     17 176017                          WTCR.B: ROL     RWCSR0          ;SET NEXT BIT TO WRITE

        176017     171     000     211

     18 176022                                  STA A   CRC+1           ;SAVE NEW CRC

        176022     227     117

     19 176024                                  STA B   CRC
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FORWARD ROUTINE

      1                                         .SBTTL  FORWARD ROUTINE

      2                                         ;

      3 176027                          FORWRD: LDA A   TMC,X           ;CHECK LEADER

        176027     246     200

      4 176031                                  BPL     FORW.D          ;ON OXIDE - BRANCH

        176031     052     040

      5 176033                                  BTTSTX  RWSTAT,1        ;AT BOT ?

        176033     246     075

        176035     205     001

      6 176037                                  BEQ     FORW.F          ;IF NOT  ERROR

        176037     047     071

      7 176041                          FORW.A: CLRBTX  TMC,1           ;START FORWARD MOTION

        176041     246     200

        176043     204     376

        176045     247     200

      8 176047                                  BMI     FORW.A          ;WAIT UNTIL PAST CLEAR LEADER

        176047     053     370

      9 176051                          FORW.B: LDX     #,0             ;SEARCH UNTIL DATA FOUND

        176051     316     000     000

     10 176054                                  JSR     RDPREA          ;TRY TO FIND PREAMBLE

        176054     275     374     253

     11 176057                                  BEQ     FORW.G          ;IF FOUND - BRANCH

        176057     047     057

     12 176061                                  BGT     FORW.B          ;IF TIMED OUT - SEARCH SOME MORE

        176061     056     366

     13 176063                          FORW.C: CLRBTX  RWSTAT,1        ;ELSE CLEAR LEADER - EOT

        176063     246     075

        176065     204     376

        176067     247     075

     14 176071                                  BRA     FORW.E

        176071     040     034

     15 176073                          FORW.D: CLRBTX  TMC,1           ;START FORWARD MOTION

        176073     246     200

        176075     204     376

        176077     247     200
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FORWARD ROUTINE

        176134     212     100

        176136     247     076

     26 176140                          FORW.G: BTTSTX  DVSTAT,100      ;ANY ERRORS ?

        176140     246     076

        176142     205     100

     27 176144                                  RTS                     ;FINISHED

        176144     071

     28                                         ;
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REVERSE ROUTINE

      1                                         .SBTTL  REVERSE ROUTINE

      2                                         ;

      3 176145                          REVERS: BTTSTX  RWSTAT,1        ;AT BOT ?

        176145     246     075

        176147     205     001

      4 176151                                  BNE     REVE.D          ;IF SO - ERROR

        176151     046     063

      5 176153                                  CLRBTX  TMC,2           ;START MOTION

        176153     246     200

        176155     204     375

        176157     247     200

      6 176161                                  LDX     #,6250.         ;WAIT 25 MS. TO REACH SPEED

        176161     316     030     152

      7 176164                                  DEX

        176164     011

      8 176165                                  BNE     .-1

        176165     046     375

      9 176167                                  STX     T.WAIT          ;WAIT COUNTER SETUP

        176167     337     114

     10 176171                                  LDX     DEV.X           ;GET POINTER

        176171     336     112

     11 176173                          REVE.A: LDA A   TMC,X           ;CHECK STATUS

        176173     246     200

     12 176175                                  BPL     REVE.B          ;OFF CLEAR LEADER - BRANCH

        176175     052     014

     13 176177                                  INC     T.WAIT+1

        176177     174     000     115

     14 176202                                  BNE     REVE.A

        176202     046     367

     15 176204                                  INC     T.WAIT

        176204     174     000     114

     16 176207                                  BNE     REVE.A

        176207     046     362

     17 176211                                  BRA     REVE.C          ;ERROR IF GETS THIS FAR

        176211     040     012
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REVERSE ROUTINE

        176250     071

     27                                         ;
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FIND PREAMBLE ROUTINE

      1                                         .SBTTL  FIND PREAMBLE ROUTINE

      2                                         ;

      3                                         ;       PREAMBLE IS FOUND IF 8 CONSECUTIVE 0'S ARE DETECT
ED

      4                                         ;

      5 176251                          RDPR.A: LDX     T.WAIT          ;LOAD TO FINISH SEARCH

        176251     336     114

      6 176253                          RDPREA: JSR     DATA            ;SCAN FOR DATA

        176253     275     374     314

      7 176256                                  BNE     RDPR.C          ;ON ERROR - FINISHED

        176256     046     033

      8 176260                                  CLR     RWDATA          ;PRESET READ DATA

        176260     177     000     122

      9 176263                                  LDA A   #,8.            ;READ 8 BITS OF DATA

        176263     206     010

     10 176265                                  STA A   LPCNTR

        176265     227     123

     11 176267                          RDPR.B: JSR     RDCRC           ;GET DATA BIT

        176267     275     373     310

     12 176272                                  LDA A   RWCSR0          ;CHECK FOR CONTINUOUS DATA

        176272     226     211

     13 176274                                  AND A   #,160

        176274     204     160

     14 176276                                  CMP A   #,60

        176276     201     060

     15 176300                                  BNE     RDPR.A          ;IF NOT - FINISH SEARCH

        176300     046     347

     16 176302                                  LDA A   RWDATA          ;CHECK IF DATA IS 0

        176302     226     122

     17 176304                                  BNE     RDPR.A          ;IF NOT - FINISH SEARCH

        176304     046     343

     18 176306                                  DEC     LPCNTR          ;8 BITS YET ?

        176306     172     000     123

     19 176311                                  BNE     RDPR.B          ;LOOP UNTIL ALL 8

        176311     046     354

     20 176313                          RDPR.C: RTS                     ;FINISHED
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FIND DATA ROUTINE

      1                                         .SBTTL  FIND DATA ROUTINE

      2                                         ;

      3                                         ;       UPON RETURN  N=0, Z=1 IF DATA

      4                                         ;                    N=1, Z=0 IF CLEAR LEADER

      5                                         ;                    N=0, Z=0 IF TIME-OUT

      6                                         ;

      7                                         ;               TIME-OUT = 16+32*X+10*INT(1+X/256)  CLOCK
 CYCLES

      8                                         ;                               + 4 BIT TIMES

      9                                         ;

     10 176314                          DATA:   STX     T.WAIT          ;TIMEOUT COUNTER                 
       (5)

        176314     337     114

     11 176316                                  LDX     DEV.X           ;GET DEVICE POINTER              
       (4)

        176316     336     112

     12 176320                          DATA.A: LDA B   #,4             ;4 BIT TIMES CHECK               
       (2)

        176320     306     004

     13 176322                          DATA.B: LDA A   TMC,X           ;CLEAR LEADER ?                  
       (5)

        176322     246     200

     14 176324                                  BMI     DATA.E          ;IF SO - ERROR FORM (N=1, Z=0)   
       (4)

        176324     053     036

     15 176326                                  LDA A   RWCSR0          ;GET STATUS                      
       (3)

        176326     226     211

     16 176330                                  AND A   #,160           ;DATA FOUND IF                   
       (2)

        176330     204     160

     17 176332                                  CMP A   #,60            ;DATA(0), GAP(1), AND DROP OUT(1)
       (2)

        176332     201     060

     18 176334                                  BNE     DATA.D          ;NOT DATA - SKIP                 
       (4)

        176334     046     012

     19 176336                                  LDA A   RWCSR1          ;CLEAR CLOCK FLAG                
       (3)

        176336     226     205
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Symbol table

CLRGOH= 000214          LPCNTR  000123          REVERS  176145          STACK = 000077          WC.3    1
75606

CRC     000116          NMI     177774          REVE.A  176173          STOP    175645          WC.4    1
75613

DATA    176314          ODAT  = 000234          REVE.B  176213          STOP.A  175660          WFG     1
74544

DATA.A  176320          OSETTR= 000224          REVE.C  176225          SVCRC   000120          WFG.A   1
74563

DATA.B  176322          PD1AC = 000213          REVE.D  176236          SWI     177772          WFG.B   1
74602

DATA.C  176340          PD1BC = 000212          REVE.E  176244          TCMD  = 000201          WFG.C   1
74611

DATA.D  176350          PD3AC = 000207          REWIND  175553          TMC   = 000200          WFG.D   1
74614

DATA.E  176364          PD3BC = 000206          RWCSR0= 000211          TMC0  = 000210          WFG.E   1
74632

DEV.X   000112          PD4AC = 000203          RWCSR1= 000205          TMC1  = 000204          WRITE   1
74635

DEV.0 = 000010          PD4BC = 000202          RWDATA  000122          TRWND = 000202          WRIT.A  1
74654

DEV.1 = 000004          PWRUP   174000          RWSTAT= 000075          TSTAT = 000200          WRIT.B  1
74703

DONE    174220          RDCRC   175710          SCANTR  174421          TSTCMD  174251          WRIT.C  1
74717

DVSTAT= 000076          RDCR.A  175743          SCAN.A  174446          TSTC.A  174144          WRIT.D  1
74722

ERDONE  174212          RDCR.B  175754          SCAN.C  174473          TSTC.B  174300          WRIT.E  1
74727

EXCMD   000111          RDC.GO  175727          SCAN.D  174511          TSTC.C  174311          WRIT.F  1
74741

EXSTAT  000110          RDC.LC  175712          SCAN.E  174535          TSTC.D  174344          WRIT.G  1
74772

FORWRD  176027          RDC.LP  175714          SCAN.F  174543          T.WAIT  000114          WRIT.H  1
75003

FORW.A  176041          RDPREA  176253          SFB     175515          VA.0    000104          WRIT.I  1
75017

FORW.B  176051          RDPR.A  176251          SFB.A   175532          VA.1    000100          WRIT.J  1
75037

FORW.C  176063          RDPR.B  176267          SFB.B   175550          VB.0    000105          WRIT.K  1
75057

FORW.D  176073          RDPR.C  176313          SFF     175451          VB.1    000101          WRIT.L  1
75063

FORW.E  176127          RDYFLG= 000074          SFF.A   175466          VC.0    000106          WRIT.M  1
75073

FORW.F  176132          READ    175200          SFF.B   175473          VC.1    000102          WRIT.N  1
75127
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GAP     175666          READ.B  175240          SFF.D   175512          VD.1    000103          WRIT.P  1
75153

GAP.A   175670          READ.C  175305          SRB     175430          WC.A    175620          WRIT.Q  1
75167

IDAT  = 000230          READ.D  175330          SRB.A   175446          WC.B    175624          WTCRC   1
75764

IRQ     177770          READ.E  175342          SRF     175372          WC.C    175644          WTCR.A  1
76006

ISETTR= 000220          READ.F  175350          SRF.A   175377          WC.1    175574          WTCR.B  1
76017

JMPTBL  174371          READ.G  175356          SRF.B   175422          WC.2    175601          ...A  = 0
00100

LDRCHK  174206          RES     177776

. 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: 15174 Words  ( 60 Pages)

Size of core pool: 18176 Words  ( 71 Pages)

Operating  system: RT-11

Elapsed time: 00:00:02.07

CAS,CAS=M6800,CAS

Page 67
































































































































































































































































	PER_2__Cassette
	Hardware
	Specifications
	Command Descriptions
	Write File Gap
	Write
	Read
	Space Reverse File
	Space Reverse Block
	Space Forward File
	Space Forward Block
	Rewind
	OffLine
	Status Conditions

	Registers
	Addresses
	Command and Status
	Data Buffer

	Timing Notes
	Logic Drawings
	Parts Layout
	Connectors
	CN1: Transport 0
	CN2: Transport 1
	CN3: Panel Switchs
	CN4: ----
	CN5: UNIBUS Interconnect Cable
	CN6: UNIBUS Interconnect Cable
	UNIBUS

	UNIBUS Address Decoder
	Interrupt Control
	Data Connections to UNIBUS
	Data Registers to MPU
	Interrupt Vector
	Control and Status Register
	UNIBUS I/O High Byte
	Processor Connections and Address Decoder
	MPU Clock Generator
	Write Clock Generator
	Transpot 0 Control Logic
	Transport 1 Control Logic
	Write Control Logic
	+12 Volt Power Distribution
	Error Code Buffer
	Write Logic
	Data Recovery
	Data / Gap / Dropout Timing
	IC Location Index

	Software
	m6800
	cas
	caslst

	Pages Index
	cover
	pg002
	pg003a
	pg003b
	pg004a
	pg004b
	pg005a
	pg005b
	pg006a
	pg006b
	pg007a
	pg007b
	pg008a
	pg008b
	pg009a
	pg009b
	pg010a
	pg010b
	pg011a
	pg011b
	pg012a
	pg012b
	pg013
	pg014a
	pg014b
	pg015a
	pg015b
	pg016a
	pg016b
	pg017
	pg018a
	pg018b
	pg019a
	pg019b
	pg020a
	pg020b
	pg021a
	pg021b
	pg022a
	pg022b
	pg023a
	pg023b
	pg024a
	pg024b
	pg025
	pg026a
	pg026b
	pg028
	pg029
	pg030a
	pg030b
	pg031a
	pg031b
	pg032a
	pg032b
	pg035a
	pg035b
	pg036a
	pg036b
	pg037a
	pg037b


	TM_100_Cassette
	cover
	pg001
	pg002
	pg003
	pg004
	pg005
	pg006
	pg007
	pg008
	pg009
	pg010
	pg011
	pg012
	pg013
	pg014
	pg015
	pg016
	pg017
	pg018
	pg019
	pg020
	pg021
	pg022
	pg023
	pg024
	pg025
	pg026
	pg027
	pg028
	pg029
	pg030
	pg031
	pg032
	pg033
	pg034
	pg035
	pg036
	pg037
	pg038
	pg039
	pg040
	pg041
	pg042
	pg043
	pg044
	pg045
	pg046
	pg047
	pg048
	pg049
	pg050
	pg051
	pg052
	pg053
	pg054
	pg055
	pg056
	pg057
	pg058
	pg059
	pg060
	pg061
	pg062
	pg063
	pg064
	pg065
	pg066
	pg067
	pg068
	pg069
	pg070
	pg071
	pg072
	pg073
	pg074
	pg075
	pg076
	pg077
	pg078
	pg079
	pg080
	pg081
	pg082
	pg083
	pg084
	pg085
	pg086
	pg087
	pg088
	pg089
	pg090
	pg091
	pg092
	pg093
	pg094
	pg096
	pg097
	pg098
	pg099
	pg100
	pg101
	pg102
	pg103
	pg104
	pg105
	pg106
	pg107
	pg108
	pg109
	pg110
	pg111
	pg112
	pg113
	pg114
	pg115

	Pictures
	pic001
	pic002
	pic003
	pic004
	pic005
	pic006
	pic007
	pic008
	pic009
	pic010
	pic011
	pic012


