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Ocean Bottom Instrument Package (OBIP) software: Modification II

This open-file publication is a listing of the modified
software program for the U.S. Geological Survey's Ocean Bottom
Instrument Package (OBIP). This listing supercedes the listing
contained in Open-File Report 84-267: Software Listings and
Major Electronic Circuits and Components of the Ocean Bottom

Instrument Package (OBIP).
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¢+ —— ASSEMBLY CONTROL ——

FALSE
TRUE

BIT@
BIT1
BIT2
BIT3
BIT4
BITS
BIT6
BIT7

RECLEN
MAXB

t —— PORT ASSIGNMENTS ——

EGUATES USED FOR WINDOW DPERATION PRGE 1

EQY
EGU

NGT FALSE

EGU B1H
EQU B2H
EQU 84H
EQU 28H
EQU 10H
EQU 28H
EGU 40H
EQU 80H
EQU c008H
EQU S0H
EQU 4
ASCIT ERUATES
EQU 8DH
EQU 0RH
EQU 88H
EQY 7FH
EQU 284
EQU 18H
EQU 154
EQU 1AH

ANAPRT EDU  @1OW
AVBPRT EGU  ANAPRT+!
ADPORT QU  @18H
BENPORT EQU  28H
INTPRT EQU  ©@BBH
AD_INT EN
TI_INT_EN
RSTC_EN
EARLY_TERM
CRORT EQU  OFQH
W EB  CPORT
M S0 CPORTH
A EGB  CPORT#2
DA EGQU  CPORT+3
% E  CPORTH
DSIS EQU CA
B OFFH

AWRPRT

t ———- WINDOW CONSTANTS ——

EQU
EQU
EQU
QY

\ Use as values for
/ bit masks
/

/

/

me me .me ER e RS .an s

Physical rec len {excl hdr)

MAXINUM INPUT BUFFER SIZE

CARTRIDGE CONTROLLER RESET LINE ON PORT B
CLEAR TO RESET,SET TO ALLOW OPERATION

e me cme me

3 Carriage return
; Line feed

+ BACKSPACE

s BELETE

1+ SPACE

{CTLY
;CTLZ (STRING TERMINATOR)

Rralog board STA & Threshold
Analon board Feedback control
A-D board base address

FM¥ board base address
NSC-80@ interrupt mask oort

- AE aw A ae

1RSTA FROM A/D

sTIMER 1 INTERUPT ENABLE

sRSTC NOT USED

sERRLY TERMINATOR BUTTON ENABLE

- o > o=

Cartridee comtroller base
Mode arpument

Position aroument

Command arpument

Data arpument,WRITE DATA ONLY
fort status

DRIVE/ INTERFACE STATUS PORT
Power Irterface board PORT

me AR e RS ap AR me cee



EQUATES USED FOR WINDOW OPERATION PRBE 2

y ——-- MEMORY MAPRED 1/0 —-
T™EM e 20084,
CTEST  EQU THMEM TEST ONLY

: RTC base address
H
8eCX. 1 EQU THMEM+1 3 TENTHS OF SECONDS
8zC EGU THEM+2 + UNITS OF SECONDS
TENSEC EQU THEM+3 1 TENS OF SECONDS

MIN EQU THEM+4 : UNITS OF MINUTES

TEAMIN ERU THEM+S TENS OF MINUTES

HRS EQU THEN+E ¢ UNITS OF HRS.

TENHRS EQU THEM+7 ; TENS OF HRS.

DAYS  EQU THEM+8 + UNIT DAYS

TENDAY EQU THEM+3 ; TENS OF DAYS

DAYWS  EGU TMEM+18 + DAY OF WEEK

MTH EQU THEM+11 3 UNIT MONTHS

TENMTH EQU TMEM+ 12 ; TENS OF MONTHS

YRS EQU THEM+13 i+ YR STATUS REGISTER (WRITE ONLY)
§TPST  EGU THMEM+ 14 ; STOP START REGISTER

INTSTAT ERU TMEM+135 ¢ CLOCK INTERUPT STATUS REGISTER

3END CLOCK ADDRESS EGUATES
HHHHHHHHE R B PR HEEEE R

:NSC812 ADDRESS EGUATES

NSCIOT ERU 3080H + NSC-810 1/0-Timer base
PBDATA EGQU NSCIOT+@1H ; Port B data reg
PCDATA  ERU NSCIOT +acH ; Port C data reg

PEDDIR EGU NGSCI0T+@3H ¢ Port B data direction reg
CDDIR EQU NSCI0T+06H i Port C data direction reo
NGCMDR  EGU NSCIOT+@7H de definition reg
PECLRB EGU NSCIOT+0%H bit clear repg

1

$ B

)
PCCLRB EQU NSCIOT+@ARH 3 Port C bit clear reg
PESETB EQU NSCI0T+2DH ; Port B bit set ren
PCSETE EGQU NSC I0T+@EH ;7 Port C bit set reg
¥R EQU NSCIOT+10H ;TIMER @ REBS
TYRALS EGU NSCIOT+10H : Timer @ Isb
THEMS ERU NSCIOT#:1H ~ ; Tiser @ msd

™I EQU NSCIOT+12H ;TIMER | REGS
TYRILS EBRU NGCI10T+12H ; Timer 1 1sb
TYRINS EGU NSCIOT+13H : Timer | msb
5T0PT@ ERU NSC10T+14H ; Timer @ stoo
5TRT@  EGU NSCIOT+15H : Timer @ start
5TOPTY EQU NSCIOT+16H ; Timer 1 stop
STRT!  EGU NSCIOT+17H ; Timer | start
emDT@  EQU NSCIO0T+18H ;s Tiver @ command reg
CMDT1  EGU NSCIOT+19H ; Timer | command reg

MEMDRY EQUATES

NSCRAM  EQU NSCI10T-BoH ; NSC-B1@ ram area

BUFMEM EGU 800+ + 32K aouisition buffer

SCRATCH EQU 43004 3+ SCRATCH PAD RAM

DBGRAM EGU Ll ; DEBUG RAM

HDRRAM EQU QEQORH s RAM FOR STORING ASCII INPUT PRIOR TO START

L]



EQUATES USED FOR WINDOW OPERATION PRBE 3

1SPECIAL EGUATES
XMRZ  EQU DEGRAM+3H H

DEPX%  EGU DBGRAM+BEH
TR R R R

: RAMTEST VARIABLES(ONLY USED DURING RAMTEST AND BEFORE)

STACK  EQU NSCRAM+S0H : Run time stack CHANGE TO SYSRAM+1d@@H
ADDRESS EGU NSCRAM+SAH ; [13 STORAGE FOR BAD RAM ADDRESS

RAMST  EQU NSCRAM+SBH ; [23 START OF RAM TO TEST

1

PATIN  EBU 'NSCRAMESDH [1] RAM TEST PATTERN
ENDRAM  EQU NGCRAM+SEH ; [2] END OF RAM TO BE TESTED
R R B

SERTES/EXPERIMENT VARIABLES

0 EQU NSCRAM +BASE ID PORT FOR AD{1 LESS THAN FIRST)
NCX2  EQU NSCRAN+1 1# OF CHANNELS * 2 (B REG)

NCX2I0D EQU 10 ;COMBINED FOR INI INSTRUCTION

SERTYP EGU NCX210+2 3SERIES TYPE

XN EQY SERTYP+1 NO. OF EXPERIMENTS IN SERIES

STRTTB EQU EXPN+L $START TIME FOR SERIES

STOPTB EQU STRTTB+S ;5TDP TIME FDR SERIES

BUF5IZ EGU STOPTE4S sBUFFER SIZE IN 8K BLOCKS(ND. OF RECORDS)
PESAMPS EGU BUFS1Z+! sPOST EVENT SAMPLES

BSTART EGU PESAMPS+2 jHIGH ORDER BUFFER START ADDRESS
¥SAMPS  EQU BSTRRT+1 1# OF SAMPLES(MAX)

OFFSET  EGU MSAMPS+2 sWINDOW OFFSET IN SECONDS

PERIOD EQU DFFSET+! sWINDOW PERIOD IN MINUTES

ADVAL  EGU PERIOD+! ;VALLE FOR A/D PORT{SAMPLE RATE CODE)
ANVAL  EQU ADVAL#1 sVALUE FOR ANALDG PORT {STARTHRSH)

1END OF SERIES PARAMETERS, START WORKING PARAMETERS

INDPRRA EDU  ANVAL#L sTHIS MARKS END OF SERIES PRRANS
NOPARA EQU  LOW(ENDPARA-NSCRAM) ;AMOUNT OF PARAMETER STORAGE
PESANS EDU  ENDPARA 1POST EVENT FOR VERIFY

THRGHSY EGU  PESAMGH! s THRESHOLD FOR VERIFY

STASAV EQU THRSHSV+1 sSHORT TERM AVERAGE FOR VERIFY

SRATE EQU  STASAVH 1SAMPLING RATE FOR VERIFY

DIBUF EQU  SRATE# :POINTER T ASCII HEADER

BRCTAL EGU  HDRBUF#2 :6EN PURPOSE BCD CTR LOW 2 DIGITS

GRCTRH EQU  BACTRLH s6EN PURPOSE BCD CTR HIGH 2 DIBITS

NSAMPS EGU BRCTRH+1 +# OF SAMPLES {WORKING)

BUFPTR EOU  NSAAPS#R sDATA ACOUISITION BUFFER POINTER

BSISAV EQ  BUFPTRe2 sBUFF. SIZE FOR VERIFY

PAREUF EDU  BSISAV4! :STORABE FOR DE DURING PRAAM ENTRYEMOVE
WBUFSAV EQU  PARBUE+2 sSTORAGE FOR H DURING WRITE 10 TAPE
WESTART EQU-  WBLFSAV+2 sHIGH ORDER BUFFER START ADDRESS FOR. WRITE

RDBUF  EGU  WBSTART+! sBUFFER STORAGE FOR READ POINTER(2)
LSTCP EBU  RDBUF+2 sLAST VALID COMP. FOR COMPARE ROUTINE(2) (DE)
LSN  E@  LSTCR+2 +1BYTE,LAGT SERIESH +1

TIMGAVE EQU LGN+t 110 BYTES TO SAVE IN CASE OF ENTRY ERROR



NSTACK EGU
TSTOR:  EQU
TSTFLE EGU
RECTIME EQU
SHIFTER EGQU
EBECT  ERU
EBUFSAV EOU
TIINT  EGU
NDUM  EGU
05 EQU
18 EGU
A EQU
PR EQU
ICA EQU
GCODE  EGU
SRCODE  EQU
TDOBUF  EGU
PDIGE  EQU

ELAPSED_NIN

BASAD  EQU
XAG EQU
IBUFF  EQU
NCI EQU
SERBUF EGU
ESERBUF EGU
EXPBUF  ERU
SERPTR EGU
C5N EQU
CEXPN  EQU
SRMPTIM EQU
CSECX1 EQU
CSEC  EBU
CTENSEC EGU
CMIN  EBU
CTENMIN EQU
CHRS  EQu
CTENERS EGU
CDAYS  EGU
CTENDAY EGQU
CDAYW{  EQU
CTH  EQU
CTENATH EBU
CYR EGU
CTIMER EQU
CTIM.G EQU
CTIMHI EQU

EGUATES USED FOR WINDOW OPERATION PAGE 4

SCRATCH PAD RAM EQUATES

SCRATCH+200H
NSTACK+2
TSTORE+2
TSTFLE+
RECTIME+2
SHIFTER+2
ZBECT+1
EBUFSAV+2
TLINT42
NDUM

D5+{

D5+2

D5+3

D5+4

D5+5

D5+6
TZBUF+51H
CLRSCR-3CH

:+ OPERATING STACK AFTER RAM TEST

; TEMPORARY STORAGE

; FLAG FOR RAM TEST

3 LENGTH OF RECORDING,MINUTES, SECONDS
3 USED TO DIVIDE TO 6ET ABOVE VALUE
: SAVE SECTOR COUNT FOR WRITE ERROR
+ SAVE BUFFER PTR FOR WRITE ERROR
¢ T1 INTERUPT VECTOR

7 DUMMY END

3 [1] stored drive status

y [1) stored interface status
3 [1]1 mode aro cony

; [1] oos. arp cooy

; [11 cmd. arg copy

i [12 analog board pain code

¢ [1] Sample rate value for A-D board
]

EGU SCRATCH+300H  ;ELAPSED WINUTE COUNT

SCRATCH+35@H
BASAD+22H
SCRATCH+400H
IBUFF+MAXB+1
SCRATCH+1900H
SESBUF+3%NOPARA
ESERBUF+1
EXPBUF
SERPTR+2
CSN+1
CEXPN+1
SAXPTIN
SAMPTIM+1
SAMPT IK+2
SAMPTIM+3
SAMPT IM+4
SAMPTIM+S
SAMPT IM+46
SAMPTIM+7
SAMPTIM+8
SAMPTIM+3
SAMPTIM+18
SAMPTIM+11
SAMPT IM+12
SAMPTIM+13
CTIMER
SAMPTIM+14

+BASE ADDRESS

sDIAGN. ADD.

3 ASCII INPUT BUFFER

; NO. OF CHARACTERS IN BUFFER
;BEGINNING OF SERIES PARAM. STORAGE
;END OF SERIES PRRAMETER STORAGE
;BEGINNING OF EXPERIMENT BUFFER
POINTER TO NEXT SERIES PARAMS
sCURRENT SERIES ND.

sCURRENT EXP# IN BCD

;TIME OF BEGINNING OF RECORD(1S BYTES ALLOWED)

: UNITS OF MINUTES

: TENS OF MINUTES

: UNITS OF HRS.

1 TENS OF KRS,

3 UNIT DAYS

: TENS OF DAYS

: DAY OF WEEK

3 UNIT MONTHS

1 TENS OF MONTHS 3
: YEAR{PACKED BCD)

sTIMER (LD BYTE FIRST,2 BYTES)
;L0 BYTE OF TIMER

+HI BYTE OF TIMER

.Eﬂm TIMER COUNT{TIMER IN HEX) REPRESENTS 1/16,3B4. 375 SEC(ABOUT .961 ¥S)
EQU SAMPTIM1S :NO. OF SECTORS TO WRITE(128 BYTES)

DATABLOCK
EEXPBUF EQU

DATABLOCK+1

;END OF TRPE DATA IF @FFH



EQUATES USED FOR WINDOW OPSRATION PABE 5

: -—- MEMDRY IMAGE OF CLOCK 10 -——-

MTMEM  EGU S0
MCTEST EGU MTMEM
¥SECX. 1 EQU NTHEM+L
M5EC  EBU MTMEM+2
MTENSEC EGU NTHEM+3
wIN  EQU MTMEM+4
MTENMIN EQU NTMEM+S
WHRS  EGQU MTMEM+E
MTENHRS EGU NTHEM+7
YDAYS  EQU MTMEM+8
MTENDAY EGU NTHEM4S
¥DAYWX EQU MTMEM+10
MMTH  EGU ATMEM+11
WTENMTH EGU MTMEM+12
MYRS  EQU MTMEM+13
WSTPST EQU MTMEM+ 14
MINTSTAT Bl MTMEM+15
$END CLOCK ADDRESS EDUATES
TIMEN  EDU RINTSTAT+1
OTENMTA EOU TIMEN+S

; RTC base address
3 TEST ONLY
+ TENTHS OF SECONDS
3 UNITS OF SECONDS
; TENS OF SECONDS
3+ UNITS OF MINUTES
; TENS OF MINUTES
3 UNITS OF HRS.
1 TENS OF ERS.
;3 UNIT DRYS
;+ TENS OF DAYS
1 DAY OF WEEK
3 UNIT MONTHS
; TENS OF MONTHS
+ YR STATUS REBISTER (WRITE ONLY)

; STOP START REBISTER
- § CLOCK INTERUPT STATUS REGISTER

:+ 9 BYTES FOR CLOCK IN PBCD

R R HEH R R R



EGUATES USED FOR WINDOW OPERATION PRBE 6

:TAPE DRIVE EQUATES

READC
WRITEC
WRITEFYC
FWDSPCRECC
FWDSPCFILC
REVSRCRECC
REVSPCFILC
CURSTATC
SETRECLENC
WRITEWCHC
RECSERMASC
REWINDC
RWRERDC
BRERDC
BWRITEC
BWAITEFMC

!

1MABKS
¥AN
TRACKME
M5MA
COMSTATM
=0TM
BOTM

BUF16
B16LS

EQU
EQU

BIGNAME EGU

BIBEXT
B16LE
B16RC
BSEIND
BEXPNH
BEXANL

TIPRUS

EQU
EQU
EQU
EQU
ERU
EQUY

EQU

Z0U 1
EQU 2
EQU 3
EQU 4
EQU 5
EQU 6
EQU 7
EQU 8
EQU 9
EQU 10
SQU 11
EQU 49H
EQU 814
EQU 41H
EGU 424
EQU 434
EBU BOH
18] 3
EQU 3]
e 30H
EQU b
EQU 8
53004

BUF16
BUF16+1
BUF16+9

BUF 16413
BUF16+15
B1ENAME +1
B1ENAME+6
BLENAME+7
53104

;RAM READ

sNORMAL MR EXCLUDING TRACK BITS(281)
$MASK FOR TRACK

{MASK SERRCH MA EXCL. TRACK BITS
sCOMMAND STATUS MASK FOR 1S CHECK
1E0T MASK FOR DS

:BOT MASK FOR DS

;Hmmmmmnmmﬂi



EGUATES USED FOR WINDOW GPERATION PRGE 7

R HE R
MEMORY MAP

HEX ADDRESS

2000
SYSTEM PROM

REAL TIME CLOCK

2010
NOTHING

2FFF

NGC818 RAM
3077

NSC818 1/0
3877
SCRATCH PAD RAM

NOTHING

ACRUISITION BUFFER RAM



EQUATES FOR NSCB18 INPUT/DUTPUT FUNCTIONS PAGE 8

;LAST UPDATE @8/13/84
THEEHHHHH R R R R R R

i ]

FROM SERIAL IN,PB7 }—-—I1 PC3/TE VCC 4Qi-——(+3 VOLTS
DIV.CLK,U14, P1, 404@,012) i2 PCA/TL IN PC2/NSTB 351—-)Uek, P12/ALT.ADDR. {SETHI OR XX CHIP)
SYSTEM CLOCK)-——————13 T@ IN FC1/BF 381-—)PWR SAVE DIS. IF LOW
RESET QUT,NSC80@ }-————14 RESET PCO/NINT 371—-)DIS. NRSTA IF HI,U27,Pt
NRSTB & 8 INPUT NAND{(—-I3 FC3/T1 QUT PB7 361—-(SERIAL IN,NRSTC,8 INPUT NAND
PEE & B INPUT NAND (-—I1B TO OUT PB6 351—(T@ QUT
A7 } ' i7 I0T/NM PBS 34 1-—(NRSTA
EMDRY DECODE LOGIC »-—!8 CE PB4 331—-(NINTR
NRD NSC 608 }--————--19 NRD PB3 321-—(SYNCHR, IN{CONNECT)
NWR NSC 800 }— I1@ NWR  NSC 810 PBZ 311—-)5-10@, PES,N CARTRIDGE RESET
ALE NSC 6@8 }-—-———-I11 ALE PB1 3@i—-)
/=—i12 RD@ PB@ 231 —-)5ERIAL QUT

/ —=113 At PA7 28—\

/ —-114 AD2 PAE 271—- \
ADDRESS/DATA /  =—-I13 AD3 PAS 26— \
BUS NSCo0e \  —I16 fAD4 A4 25i— NOT USED

\ —=I17 RDS PR3 24— / PRESENTLY

\ —-}18 ADb . P2 231— /

\—-119 AD7 PAL 2j-—— /

GRND ) 128 VS5 PR 211—-/

| I

i
TR HHEHE R HE PR R O
NSC 818 EQUATES

;WWMﬂﬂWWHMRWM

outP  EQU 81H + DEFINE AS DUTPUT
INP EQU 0oH ; DEFINE AS INPUT
HI EQU B1H ; DEFINE RS HIGH
D EQY oo ; DEFINE AS LOW

B L L
PORT A DIRECTION

PRO EQU INP H

PAL EGU QuTP SHL 1 3 SECONDS PULSE OUT

PAID  ERU LO SHL ¢

PRz EQU QUTP SHL 2 ; WINUTES PULSE OUT

fReD  EQU LO SHL 2

A3 EQU INP GHL 3

PR4 EQU INP GHL 4

PAS EQU INP SHL 5

PRE EGU INP 5HL 6 sSATELLITE CLOCK IN

PA7 EQU INP SHL 7

ADIR  EQU PRG OR PA1 OR PA2 OR PA3 OR PA4 OR PAS OR PAG OR PA7

; PORT A DIRECTION
ADAT  EQU PALD OR PAZD 3 PORT A DATA



EQUATES FOR NSCB1@ INPUT/OUTPUT FUNCTIONS PABE 3

B R
: PORT B DIRECTION

PEO EQU  OUTP sSERIAL OUT, INVERTED

PBeD  EGU HI ;SPACE

PBL EQU DUTP SHL 1 ;FORMERLY USED FOR REEL-TO-REEL
FRID  EGQU HI SHL 1 :FORMER VALUE

PE2 EQUY DUTP SHL 2 sNOT CARTRIDGE RESET

PB2D  EGU LD SHL 2 $RESET CARTRIDGE

PE3 EQU INP SHL 3 ;TIME SYNC IN{MUST BE CONNECTED)
PB4 EQU INP GHL 4 sFROM NOT INTR

PRI EU INP GHL § sFROM NOT RSTA

FBb EGU IN® SHL B ;FROM T@ OUT

PE7 EBU INP SHL 7 :SERIAL IN, INVERTED{ALSD CONNECTED TO NRSTC)

BDAT EGU  PB@D OR PBID OR PE2D  3PORT B DATA WORD
BDIR  EGU  FB@ OR PBL OR PB2 OR PB3 OR PB4 OR PBS OR PBG OR PE7
; PORT B DIRECTION

;*WWH“&MHWH“MH“M&“W“
sWARNING: IF TIMERI IS USED,DR TIMER® OPERATED IN MODES 2,3,UR 4,(OR ANYTHING
s0THER THAN YCDEB SELZCTED FOR NSCA1, PORT C PING ARE UNSAFE FOR GENERAL
sPURPOSE 10.IF FOSSIELE THEY SHOULD MOT BE USED.
: FHE R EE R R R 0 0 R

PORT C DIRECTION

FCo ERJ ouTe iNOT RSTA DISABLE

FC@D  EQU HI sDISABLE RSTA INITIALLY(WILL CHANGE)

pCt QU DUTP SHL 1 ;DISABELE POWER SAVE

FCiID  EQU LO SHL ¢ :DISABLE POWER SAVE INITIALLY

pC2 EQU DUTP 5L 2 ;REMAP! 7 ADDRESSES!?

PC2D  EBU HI SHL 2 ;D0 NOT REMAP

PC3 EBU INP GHL 3 {TIMER GATE,CONNECTED TO SERIAL IN AND NRSTC

PC4 EQU IN? SHL 4 sTIMER 1 INPUT, CONNECTED TO 4240
PCS EQU DUTP 5HL 5 - sTIMER 1 QUTPUT,CONNECTED TD NRSTB AND NAND
FCZD  EGU HI GHL 5 1DON'T MESS UP RSTB

CDAT  EGU  PC@D OR PCID OR AC2D OR PCSD
+ PORT C DATA
CDIR  EQU  PCO OR PCi DR PC2 OR PC3 OR PCA OR PCS
; PORT C DIRECTION
;ﬂmmﬂﬂ»%ﬂ&ﬂ%ﬂ%ﬂmﬂﬂmi

H NSC 818 MODES

i

W0DE@  EQU 00H ; PORT A BASIC 1D

MODE: EGU BiH : STROBED INPUT MODE (AFFECTS A AND C)
mDEe EQU 03“ ; STROBED DUTpUT mDE lllnllln'lllll.l

MODE3 EGU Q7TH H TRISTATE STROBED QUTPUT ®wsnsnsnuns



EGUATES FOR NSCB1@ INPUT/DUTPUT FUNCTIONS PRGE 1@

HAHHEHEHEE R R R R
TIMER MODES

TrODER EQU BoH ¢+ KILL TIMER

TMODE! EGU B1H ; EVENT COUNTER MODZ
TMODEZ EDU @cH + STOPWATCH EVENT TIMER
THODE3 EQU 834 ¢ EVENT TIMER WITH RESET
TMDDE4 EQU 044 3 ONE SHOT

TMODES EGU @5H 7 SGUARE WAVE

THODEE EQU BbH ¢ PULSE BENERATOR

FEEHHEHHEHE R R
TIMER PRESCALER

PREI EQU  OH ; NO PRESCALE
pREZ  EOU 8K : DIVIDE BY 2
PREG4  COU  1BM sDIVIDE BY B4, TIMER @ ONLY(SEE NSCB1@ COOKBOOK)

HHHHHEHHHHHH HEHEHHHHHHEHEHEHH R
TIMER READ/WRITE MDDE

BITET EQU 204 ¢ SINGLE BYTE READ/WRITE MODE(HI OR LOW)
BITI6T EGU o+ ; 16 BIT TIMER. READ OR WRITE LOW BYTE FIRST
B
i TIMER GATE CONTROL
; BATE INPUT ACTIVE HIBH{PC3).THIS IS THE

; COMMON GATE =0R BOTH TIMERS.
GPOLL  EQU 48H 3 BATE INPUT ACTIVE LDW
S
s TIMER DUTPUT CONTROL
OUTPOLH EQU 8eH 7 TIMER OUTPUT ACTIVE KIBH.Ti=PCS,T@=PIN 6
OUTPOLL EGU oH ; TIMER OUTPUT ACTIVE LOW
SRR EH R R EHEH
NSC 818 ADDRESS EGUATES

BPOLH EQU  OH

NSCIDT EQU 30824 ;s NSC-B12 I/0-Timer base
BUF19  EGU CNOT+30H :
RBRA  EQU 43501 3
DABRA  EGU ABRA+22H $

L]

NSCRAM  EGU NSCI0T-86H NSC-810 ram area



EGUATES FOR NSCB1@ INPUT/OUTPUT FUNCTIONS PAGE 11

: ADDRESSES RELATIVE TO NSCIDT(IN IX REG.)
PADADD EQU o ; PORT A DATA REG

PEDADD  EBU 21H : Port B data reg

PCDADD EGU @24 1 Port C data reg

PADIR  EQU D4H ; PORT A DATA DIRECTION REG
PEDIR EQU @5+ ; Port B data direction rep
ACDIR  EQU 26H : Port C data direction rep
CMDRAD EGU @7H 1 Mode definition ren

PACADD EQU @8H + PORT A BIT CLEAR REG

PECADD EGU @9 ; Port B bit clear reg

CCADD EQY ORH 1 Port C hit clear reg

PASADD EOU acH 3 PORT A BIT SET7 REG
PESADD ERU apH : Port B bit set ren
PCSADD EQU @EH ; Port C bit set reo
TRLSE EQU 18H - 3 Timer @ lsb

TEMSB  EGU {14 ; Timer @ nmsh

TILSE EQU 12H ; Timer { 1sb

Ti¥SB EGU 134 ; Timer | msb

Te5T0P EQU 14H 7 Timer 8 stoo
T@STRT EQU 15H ; Timer @ start
T{5T0P EQU 164 : Timer | stoo
TISTRT EGU I7H ; Timer | start
TeCvD  EQU 184 :

TICMD EQU 19H ¢ Timer | command reg
XAMCH  EQU BUF19+2

:END OF ADDRESS EGUATES FOR NSC 818
TR B
: END OF NSC 8!@ EGUATES.



EQUATES FOR POWER CONTROL PABE 12

$LAST UPDATE @1/03/84 OH4
e

POKER BOARD PORT

5-10@, P36/D@-————)-—11 AD VDD 16}—-

5-10@, P35/D1 Yol Bt CL 15i-—(-——GRND
BRND———————}-—I3 R2 NE 14|—-(-—-FROM Ui PIN 8(5EE BELOW)
TG G4 CONT, CART+3V-(-—I14 G@ 4724 D 13|—-(——DATA BIT 7,5100, P30
70 LCD CTR CLOCR——(-—15 Q1 Q7 121—)NOT USED
70 LCD CTR NRSET-——-(---16 @2 06 111-—}NOT USED
T0 @5 CONT. CART+/-24V(-17 @3 @5 1@1—)NOT USED

-—18 V5§ B4 91-—)NOT LSED

NOTES:CL AND NE HIGH,ALL GUTRUTS LOW
CL HI,NE LO,ACTS AS A DEMULTIPLEXER
IF NE AND CL ARE BOTH LOW,ARDDRESSABLE LATCH
NB:  IN THIS MODE,WHICH IS THE WAY IT IS SET UP,A TRANSIENT WRONG ADDRESS
WILL OCCUR IF MORE THAN ONE ADDRESS LINE CHANGES WHILE NS IS LOW. THIS IS
BURRANTEED TO HAPPEN GIVEN THIS SET-UP.P L E A § E SEE NATIDNAL BOOK.THIS
CAN CAUSE ALL KINDS OF GARBAGE ANY TIME THIS PORT IS ADDRESSED. ALSO PLEASE
OBSERVE THAT IT MIGHT REDUCE POWER CONSUMPTION TO CUT OFF THE {2V TD THE
REGULATOR RATHER THAN THE SV OUTPUT TO THE CARTRIDGE RECORDER,GIVEN THAT
ELECTROLYTICS LERK.
PLEASE NOTE ALSD THAT THE *EXTRES" LINE SHOULD KAVE AN R/C DEBOUNCE
PHEFEHE R HEFEEEEEE R HE R B
FUNCTIONS:
PR R RO HH
OUT FF ,___ PULLS NE LOW VIA ADDRESS NAND{UZ) NAND
NWR AND SOUT.NOTE THAT THERE ARE A LOT OF
PINS UNUSED SO AN RC COULD BE ADDED TO
THESE BATES TD REMOVE GLITCHES NOTED ABDVE

DATA BIT 7 CONTROLS WHETHER ADDRESSED GUTPUT WILL 60 HI
OR LDW. NOTE THAT UNUSED @ OUTPUTS COULD BE USED
TO LATCH ONE ADDRESS LINE.

DATA BITS @, 1 SELECT ADDRESS

@) 00 SV T0 CARTRIDGE

T LCD CLOCK LINE

2 19 LCD COUNTER RESET LINE

(3 1 24y T0 CARTRIDGE
;mmmummmﬂmﬂw
1
: POWER POAT EQUATES
;' TR H R O
OFFSV EQU @  3BYTE TD TURN OFF 5V TO CARTRIDGE RECORDER
ONG%Y EGU B4  sBYTE TO TURN ON 5V TO CARTRIDGE RECORDER
.CDCLL EQU @M §BET LCD CLOCK LINE LDW
LCDCLH EQU  B1H  38ET LCD CLOCK I
.CDRST EQU @@ ;PULL RESET LOW(ACTIVE)ON LED CTR
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NLCDR  EQU 82K $RESET KI ON LCDENDT RESET)

OFFe4v  EGU 234 {TURN OFF 24V TO CRRTRIDGE RECORDER

ON24Y  EQU 834 sTURN ON 24V TD CARTRIDGE RECORDER
S

COCHEK EQU  TIBUF+S3H = 3
GBASA EGU  TDBUF+4 :
CATHD ERU  COCHEK+3 ;

§ R HEHHEHEHE I HEHEHEHHEE R HEHERHEE R R

.
L
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sLAST REVISED 5/06/84
PR HEEHEH B FEH O

3.0AD

:THIS INSTRUCTION ALLDWS ANY REBISTER PAIR TO BE LOADED FROM ANY OTHER
sREGISTER PAIR WITHIN THE SAME REGISTER ST

sTWD BYTES, 21 TSTATES

LORD  MACROD  REB1, REGEZ

PUSH  REBR
ROR REG!
ENDY

:5TR :

:THIS INSTRUCTION ALLOWS THE DIRECT STORAGE OF ANY REGISTER OR IMMEDIATE VALLE
:+IN A SPECIFIED MEMORY LOCATION.NO REGISTERS AFFECTED.

+6 BYTES FOR REGISTER, 38 TSTATES

;7 BYTES FOR IMMEDIATE,41 TSTATES

STR MACRD  ADDR, ARG

T
LD AARG
LD ADDR,A
P AF
ENDA

an

. LD}
THIS INSTRUCTION ALLDWS THE DIRECT LDADING OF ANY REGISTER FROM ANY
PECIFIED MEMORY LOCATION.NO REGISTERS AFFECTED.

§
& BYTES, 38 T STATES
LDR MACRD  REG,ADDR

B
L
H
.

£

-
?

PUSH  AF
LD AANDR
LD  REG,A
P A
ENDY

3 THIS MACKO DELAYS N HUNDRED T-STATES

DZLAY MACRD  NHUNDRED
PUSH BC 11 T —5AVE B REBISTER

!
LD B,NHUNDRED-1  § 7 T —5ET UP B FOR DJNZ IN DELAYR
CALL  DELAYR 317 T —CALL DELAY SUBROUTINE
[y BC 110 T --RESTORE B AND CONTINUE
ENDM $END OF MACRO

3
SMACRD USES 45 TSTATES.DELAYR WASTES 55 TSTATES AND CALLS A 10@ T-STATE
EDELQY N-1 TIMES FOR A TOTAL DELAY OF N HUNDRED TSTATES. NOTE THAT MAX.

DELAY FOR THIS MACRD IS 25.6 M5. DELAY TINES ARE BASED ON T-STATE=1 MICRO-
$5EC WHICH IS ONLY APPROXIMATE. APPROXIMATION IS NOT USED FOR CRITICAL DELAYS.:
AR R R R HERH R

'™MACRO 7O DO GEN. INFO INPUT

$DRINT MACRD  STRING
BUSHALL $SAVE ALL REGS

LD HL, STRING ;LORD HL WITH PARTICULAR MESSAGE
CALL  WPRA :CALL SUBROUTINE TO PRINT MESSAGE+?
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LD AL, STRING 3SET UP TO MOVE TO BUFFER

CALL  WPRB ;SUB TO MOVE QUESTIDN+RESPONSE TO BUFFER
AOPALL $RESTORE REGS
ENDM

3R OO HE R
.

PRINT MACRD STRING

BUSH AL 3 Usage:

LD HL, STRING $ PRINT DIRGHS
CALL  SNDMES DIAGMS: DB YMESSAGE', @

popP HL ; Note: ALTERS NOTHING

ENDM

H
pushall macro

1
oush  af 3
push  be :
push  de :
push  hl H
encm
ponall macro 3
500 hl $
0co de H
oop be H
0o af 3
encm

SRR R HHE A E R R
PRINTREG NACRO  STRING

LD HL,STRINGEM
CALL  SNDMES
LD HL, (PESTRING)
CALL  LADR
CALL  CAF
ENDY

S5 MACRD STRING

STAINGEM:: DB 'ASTRINGE='
DB @
ENDY

.
]

R RHHHEHE I HEHEHHHHHH B R R R

:THIS MACRO PRINTS WHATEVER FOLLOWS (IMMEDIATE)
:ND GUOTES ARE REQUIRED, NO REGS ALTERED
$SHOULD ENCLOSE IN L+R ANGLE BRACKETS ()

IPRINT WACRD  STRING

LOCAL  ABC,BCD
PUSH  HL

LD H,ARC
CALL  SNDMES
P M

R BOD

ABC: DB ! §STRINGY
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DB CR,LF,@

BCD:
ENDM
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;. 262

NAHME {'OBIFY)

TITLE  DBIP SOFTWARE

SUBTTL PAGE ZERD INTERRUPT AND RST VECTORS

INCLUDE W, EQU

INCLUDE WNSC810, EQU
INCLUDE WPWRPRT,ZGU
MACLIB MAC

ORG 0000

FHHE B S R
# PROCESSOR STARTS HERE ON RESET. INTERRUPT AND REFRESH REGS ARE

# CLEARED.ALL INTERRUPTS ARE DISABLED (HARDWARE DI INSTRUCTION). INTERRUPT
% CONTROL REGISTER IS SET TO @1,WHICH ENABLES "NOT INTR"™ AND MASKS OFF
#  "NDT" RSTA, RSTB, RSTC. REMEMBER — ND INTERRUPT CAN WORK UNLESS BOTH

# AN EI INSTRUCTIDN HAS BEEN ISSUED AND THERE IS A ONE IN THE APPRDPIATE
# 5POT IN THE INTERRUPT MASK REGISTER,WHICH IS A WRITE ONLY REGISTER

¥ ADDIESSZD AS AN CUTPUT PORT{LDWER 4 BITS ONLY) BY AN OUT BBH OR EQUIV.
#  INSTRUCTION.THE FOLLOWING VALUES ENRBLE THE CORRESPONDING INT. LINES:
* @8H ENABLES RSTA

* 04H ENABLES RSTE

¥ B2H ENABLES RSTC

¥ 01K ENABLES INTR

¥ NOTE THAT @FH ENABLES ALL INT. LINES

% [0A@ INTERRUPT MCODE IS AUTOMATICALLY SELECTED ON RESET

B R R R O R

ok E R M R K ok R ok ok e kA

RESTART @ {11000111)!
START: DI ; NOT NECESSARY
B MAIN ;

END OF RESET CODE

THESE ARE THE 8 NORMAL 188 RESTART LOCATIONS. IN 8282 MODE , THESE

CONSTITUTE A MEANS FOR EXTERNAL DEVICES TD FORCE A CALL 7O ONE OF 8 LDCATIONS
WITH ONE INSTRUCTION PUT ON THE BUS DURING AN INTACK CYCLE.ALSO CAN BE USED
AS A VERY SHORT CALL VIR RST INSTRUCTION.

NOTE THAT A DI INSTRUCTION IS AUTOMATICALLY EXECUTED

SEE NATIONAL NSC 80@ PAGE 4-17.(ALSD STANDARD ON 8@B8@ AND 188)
PR R FHHH R R R R R

H RESTART 1 {11001111)
ASEG
ORG 0008H
RET

SHEEEFEREEEEEEE R B R R
sNOTE: THIS GHOULD BE ALTERED SINCE THERE IS NO REASONABLE WAY

:WE CAN BET THE CONSOLE 7D TRIGBER INTERRUPT 1.MONITOR SHOULD USE

+RST7 AND THE TERMINATOR SHOULD USE RSTB OR RSTC. {MONITOR REGUIRES

:BOTH AN INSTRUCTION AND A HARDWARE RESTART.)

;mi%ﬂmimﬂﬂmﬂﬁmﬂ“m*&ﬂﬂmmﬂmﬂi
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RESTRAT 2 f1101@111)
ASER
ORG 2@aieH
RET
: RESTART 3 {11@11111)
ASEG
ORG  B@1aH ;
RET
3 RESTRART 4 {11100111)
ASEG
ORG 00z0H
RET
= RESTART 5 {111e1111)
ASEG
OR6 2028+
RET
B RESTART C
ASEG
ORG 8@2CH
RET
= RESTART & {1it10111)
ASEG
ORG 0e3eH
RET
RESTART B
ASEG
ORG 80344
LD HL, (TLINT)
Jp {HL)
RESTART 7 {11111111)
+IN MODE 1, WILL COME HERE ON NOT INTR GDING LOW
ASEG
0ORG @384
Jp ETERM ; EARLY TERMINATION ROUTINE

NOTE THAT THIS REQUIRES HARDWARE OR MODE! INTERRUPTS!

B S L L ]
NSC Be@ SPECIAL INTERRUPT LOCATIONS
IF INT. ENABLED AND MASK OK WILL COME HERE AS SHOWN.
NO INSTRUCTION NEEDED ON BUS-- JUST PULL THE APPROPIATE PIN LOMW.

RSTC AND RSTB

THESE TWD .INTERRUPTS ARE NOT USED.
T THESE HAVE NOW BEEN MADE RETURNS FOR SAFETY.7/16/83

FHEEH R RO
A O R R R

RESTART R
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;THIS INTERRUPT I5 GENERATED ON THE A/D BOARD.IT IS CONTROLLED BY A NUMBEX

:0F CPU BOARD DUTPUTS. THE KSC B1@ PORT C PIN @ CONTROLS AN OR BATE WHICH
;DISABLES THE INTERUPT COMING FROM THE A/D EOARD ON 5-1@@ PIN 4 IF C-2 IS
sHIGH,

sTHE A/D BOARD WILL NOT BENERATE AN INTERRUPT IF ITS FIRST

3 INTERRUPT WAS NOT AC{NOWLEDGED.THE A/D INTERRUPT OCCURS IMMEDIATELY AFTER
:CONVERSION COMPLETE FOLLOWING A TIME-OUT OF THE SOFTWARE SETTABLE COUNTER
sWHICH BIVES THE APPROXIMATE SAMPLE(WILL HAVE ABOUT 20@ MICROSECONDS OF SLOP)
sTIME, '
e T T T T

ASEG

OR6  0@3CH
AOUINT: EX A, AP

EXX

LD A, (XANCH)

0P 4MH

R NZAGUINT

LD HL, (BUFPTR)
LD BC, INCX2IO)

LD A, (BSTART)
LD D,A

ORr H

LD 4,A

PHEHEHEH R R B R
;C REGISTER IS THE I0 PORT BASE ADDRESS-1:B REGISTER IS THE COUNTER

:50 FETCH DATA FROM ID i8 THROUGH 18 +2 TIMES Number Charmels--NCX2 BYTES TOTAL
PHEEHE R R R B R

LR I L ; 10 PORT=I0 PORT + 1{FOR LOOP)
INI : BLOCK INPUT INSTR.
R ZALLIN
D AMH
® D
b 4A
R AP

;%Wmﬂﬂm#uﬂﬂMHmﬁmHm“mﬂ
$FETCH FROM 10 PORT (C),STORE AT HL,DECR. B, INCR. HL .
HEHEEH R R R R R

i
ALLIN: LD {BUFPTR) , HL 3 SAVE BUFFER POINTER

}mammﬂﬂmﬂmummmm
;70 MAINTAIN CIRCULAR 32K BUFFER, MAKE SURE HL ALWAYS HAS KIGH BIT SET.
:THUS FFFF INCREMENTS TO @@@®,BUT THIS BETS IT BACK TD BooeH.
HEEEH R O R
LD HL, (NSAMPS) y LOAD # OF SAMPLES
DEC HL 3 JUST DONE ONE
LD {NGAMPS) ,HL + PUT SAMPLE COUNT BACK

EXX 3 BACK TO REGULAR REBS
EX AF, AF? 3 ACCUMULATOR AND FLAGS
El ; ENABLE INTERUPTS

RET 3 RETURN

i -— INITIALIZE OPERATING PARAMETERS ——
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;
WAIN: M 1 ;
X0R A : Clear accum.
0T (INTRRT),A ; DISABLE INTERUPTS
LD IX, NSCI0T ; SETS UP THE IX REGISTER TO POINT T0 THE
1 NSC 818
: SET-UP STACK
' LD 5P, STACK ; 55T STACK TOP -DATA PUSHED ON STACK FROM

304FH DOWN TO 3802H IN NSC 812 RAM

INITIALIZE NSC 818

| g%ﬂﬂ%mﬂﬂi%ﬂmﬂﬂmﬂmmmﬂﬂi
sTHE FOLLOWING CODE INITIALIZES THE NSC 810, IT SHOULD BE NOTED THAT AFTER

| REGET THE 810 IS IN THE FOLLOWING CONDITION:

1.ALL INTERNAL REBISTERS ARE ZEROED

2.ALL COUNTER/TIMERS ARE STOPPED AND RESET.

3.ALL 10 PORTS GO TO HIGH 2 INAUT ¥ODE

: 4, THE RPN IS LEFT UNCHANGED

H FHEHE N T F R T 0 2 3 HE 6 I 2 I 68 90 0 R

- INIB1@: LD{IX+PADADD), ADAT ;INITIALIZE PORT A DATA
LD{IX+PBDADD) , BDAT ;INIT FORT B DATA
LD{IX+PCDADD) , CDAT +INIT PORT C DATA
LD(IX+PADIR), ADIR +INIT PORT A DIRECTION
LD{IX+PEDIR), BDIR INIT PORT B DIRECTION
LD(IX+PCDIR),CDIR +INIT PORT C DIRECTION
LD{IX+C¥DRAD), MODER +INIT NSC 810 MODE

TODAT  EGU TMODE1 OR PREB4 OR BIT16T OR GPOLH OR OUTPOLL
LD{IX+T@C¥D), TADAT ;INIT TIMER® COMMAND REG

TIDAT EBU TMODE1 OR PRE! OR BITI6T OR GPOLH OR OUTPOLL
LD{IX+TICHD), T1DAT :INIT TIMER! COMMAND REG

LD {5T0PTO) ,A
LD (IX+TBLSB) ,OFFH
8} {IX+TOMSB) , 03FH

L (STOPTY),A
LD (IX+TILSB),@FFH
D (IX+TINSB),59
:
D~ HL,STAYB
D A, (GBASA)
0P 4FH
R NLLTMR
LD HL,MINTHR

JTMR: LD (TLINT), HL
HHHHE R R

| END NSC 81@ INITIALIZATION
T L L e
INITIALIZE EVENT DETECTOR
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LD A1 ; Set average high and

ouT {BVGPRT) A ; clear perding interruots
:CANNOT DOCUMENT FURTHER WITHOUT SCHEMATIC AND EXPLANATION
SRR HHE HEHHE R
3 INITIALIZE A/D BOARD
FEHEREREHEHHHHHHEHEHHHE R RO
H A/D BOARD HARDWARE SUMMARY

THE A/D BORRD CONSISTS OF 4 CHANNELS OF GUASI 16 BIT A/D CONVERSION. THIS IS
fQCCDMF’LYaHED BY A 12 BIT A/D USING 4 BITS OF D/A AS A GAIN RANGING DEVICE.
:THESE 4 BITS OF D/R MAY BE SET BY SOFTWARE,BUT, IF S0, THEY ARE SENT 70 ALL
+FOUR CHANNELS, WHILE THE HARDWARE GAIN SETTING OPTION WORKS ON EACH CHANNEL
:INDIVIDUALLY.
g*&Hﬂﬂﬂuﬂmaﬂﬂﬂ{ﬂﬂmmum*&ﬂ&*m#&*ﬂmﬂﬁﬂﬂm

--— Force f-D pain to zero

cam me As .au AR .me

id a,fch ; Select 128 Hz and force
out {adoort) ,A 1 manual pain of zero
id 2,0 3 Select 128 Hz and
out {adoort),a 7 Dain ranging moce
:CANNOT DOCUMENT FURTHER WITHOUT SCHEMATIC AND EXPLANATION
DHEEEHE AR R R H B O R DR R
INITIALIZE POWER BOARD
: B B G BB DR R R R R R B

ms FOLLOWING CODE INITIALIZES THE POWER BORRD
sCARTRIDGE RECORDER IS TURNED OFF
SRR R S HE B R R
PIBINIT: CALL  OFFCART ;KILL CARTRIDES POWER
sPOWER INTERFACE BORRD INITIALIZED
H T I I S 0 S0 3 JHE 3 306 6 R B R R R X S
TEAMWAI:LD A, (PEDATA)
RLA
P, TERMWAI
tWAIT FOR TERMINAL TO TURN ON(BAUD RATE FIXED AT 1200 BAUD)
R I 3 F R S HE R R e

D A,0CH

D CA

S BC

P A

CALL  NZ,BADPRD
CALL  XC,BADPRO
CALL  P,BADPRD
CAL. PO, BADPRD
X8 A

LD C,A
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PUSH
pop
CALL
CALL
CALL
CALL
LD
ADD
CALL
RLCA
CALL
JR
BADARO: PRINT

pop

Jp

| REBTEST:
CALL
CALL
EXX
CALL

CALL

E%EJESQ

-

m
>
><

E%éfééﬂgﬂggg‘%ﬂggggg

cggegs

BC

AF

7, BADPRO
C, BADPRD
#, BADPRO
PE, BADPRD
A, 404
A,A

PO, BADPRD

NC, BADPRD
REBTEST

BADPR

ML

DBRM

LD AOFFH
SHIFTREG

NZ, BADFRD

SHIFTREB
NZ, BADPRO
AF, AF?
A,B

L,A

oF , AP

L

NZ, BADPRO
A
SHIFTRER

- N, BRDPRD

SHIFTREB
NZ, BADPRD
AF, AF?
A,B

L,A
o, AP

L

NZ, BADPAD
1,0

3P, OFFFEH
{5P), I
1Y, 0FFFFH
(5P, 1Y
Iy

HL

A

H

NZ, BADPRO
L

NZ, BADPRD
(5), IX
10|

KL

A, OFFH

PRBE 22
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T810:  PRINT
STA
PRINT
CALL

NSC810: LD

NSCFILL:LD

4
NZ, BADPRO
L

NZ, BRDPRD
A

59, FFFFH
HL, 5P

NZ, BADPRO
57, 0020
HL, 5P

59, STACK
151

NZ, BADPRG
L

XZ, BADPRO
1%, NGCIOT

CNOT
{TSTFLB) , 84

CLRSCR

SETCLY

HL, NSCRAM

AL

B

(HL),A

ML

AL

BOH {END OF NSCB18 AAM
NZ, NSCFILL

HL, NGCRAM

AL
B

H)
NZ,NSCBAD
KL

AL

BeH

NZ, NSCTEST
B
NZ,NSCH10
DKNSC
TCON

{ADDRESS) , HL
{PATRN), A
RAMER

59, STACK
A, (TSTFLB)
394

1, TESTED
A, (TINEN)
(STATTB) , A

PABE 23
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CALL  INIT_KDR_RAM

LD HL, 40004

CALL  CLR24

WPRINT TSCR

CALL  BKIPPER

IR 1, TESTB

PRINT  CLRSCR

BRINT  TRAM

CRLL  CRLF

D HL, 40004

D (RAMST), HL

LD BC, 624

D {ENDRAM) ,EC

CALL RAMTST

CALL  RAMOKM

LD HL, 4000H

CALL  CLR2K ;CLEAR RAM AFTER TEST
?‘Hmuumuummuumﬂuﬂmuﬁ
H SCRATCH PAD TEST COMPLETE,SAFE TO USE

TESTB: WRRINT TSTH?
CALL  SKIPPER
R 1,TSKIP
PRINT  CLRSCR
PRINT  TIBUF
PRINT  TRAM
D 80004
LD (RAMST),HL
0 BC,H
LD (ENDRAM),BC
CALL  RAMTST
CALL  RAMOKM
CALL  INIT_HDR_RAM
STA - (TSTFLG), 9%
TSKIP: CALL  GOLOCK
D A, (STRTTB)
LD (TINEN),A
CALL  CONT
CALL  CLEAR
LD 5P,NSTACK
T
LD DE,BASAD
b C,20H
ABELP: XR A
D BA
ADDLP: ADD A
I M
DINZ  ADDLP
W (E),A
INC DE
DEC C
R NIABLP
LD ML, (HDREUF)
SH ML



FBACK:

®ABALP:
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.
CALL
pop

LD
WRRINT
WRRINT
WRRINT
WPRINT
WPRINT
WRRINT
WPRINT
PRINT

PESEPRECERECE

g‘s%EEE

KL, NSCRAM
CLR126

HL
(HDRBUF) , K
DERL
INSTR
CHSLI
CRUISE
SPHERE
LAT

LONG

FEB

HL, FEB

DE, (HDRBUF)
¥OVLP
CHANNEL
FED

HL, FED

DE, {HDRBUF)
MOVLP
CHANNEL
A,CTLZ

DE, {HDRBLE)
NS

CONT
CLEAR

KL, HDRRAM
A, (HL)
CTLZ

2, 180
PBYT

A

PBACK

OK?

PSH

CALF

PSH

NZ, TCON
DE, ABRA
HL, KA

i3

1%, DABRA
B, 1FH

C,
(10,0

A, {DE)

C

NZ, BPA

I

H

DE

ABALP

I

BTAPE
PARAM

PAGE 25
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EXECU:
IPRINT (IS5 THIS A TEST? {Y/%))
CALL  BBY™NE
P 1y
JR Z,YTEST

PRINT  UNPLLGM
DISCON: LD A, (PBDATA)

RLA

JR C,DISCON

LD B,c@
G OWPOKE s

PRINT  BEEP

DELAY 256

LD R, {PEDATA)

ALA

JR C, SLOWPDKE

DINZ  SLOWROKE
YTEST: CARLL  WGPHDR

LD A, (BUF19)

tp 41H

IR NZ,LTMR!

LD ML, NINTHR
LTMRE: LD (TLINT), KL

Jp CONTROL
ENDFRO:

CALL  CRLF

IPRINT (PROG OVRY

CARLL  W_EDD

DI

LD HL, STAMB

LD (STOPT1) A

LD {1X+T1L5SR) , BFFH

LD (IX+T1NSE), 20

LD A, (TDBUF)

cp 484

R NZ, NRDX

LD HL, TESTTIMER
SRDX: LD {TLINT), KL

LD A, {IX+TOLSB)

LD A, (IX+TOMSB)

LD HL, PBDATA
WIT_FOR:

BIT 6N

IR NZ, WAIT_FOR

LD (STRT1),A

LD A, T1_INT_EN OR EARLY_TERM

OUT  (INTPRT),A

El
[OPER:

JR LOOPER -
RN R T R B I I IR I I S 6 0 0 0 B R R R AR
SUBROUTINES :
HANNEL : WPRINT CH1

WPRINT Ck2

WPRINT CH3
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WPRINT Ché
RET
SHIFTREE: b BA
D LB
b D,C
W ED
D HE
D LH
P U
RET
INIT_HDR_AAM:

-

AEbE

P

HL, HDRRAM
{HDRBUF) , HL
CLR2K

PAGE

27
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SETCLK: PUSHALL
PRINT GETM
LD HL, TIMEN
CALL  TIMINP
LD EM
LD D, @
LD A, 16
CALL  DIVIDE
LD E,B
LD A4
CALL  DIVIDE
LD E, 104
INC B
YRLOGP: SRA g
DJNZ  YRLOOP
5TA {¥YRS),E
LCx:  XOR 4
LD {5TPST),A
LD (MTMEM) , A
LD {MTHEN+14) A
LD (WTMEX+15), A
LD (OTENMTH) A
LD DE, MTMEM+12
LD HL, TIMEN+1
CALL  mOVT
DEC DE
LD B,3
TLX:  CALL  mOVT
DINZ  TLX
MCLOCK: LD HL, MTHEM
LD DE, TMEM
LD BC, 16
LDIR
LD IX,NSCIDT
SETCLK2:CALL  CONT
PUSH KL
LD HL, CATHD
LD A, 4EH
Cp L |
Jp N1, STAMB
pop HL
PRINT  CLRSCR sCALL CLEAR SCREEN
PRINT  CLKPRM 35AT CLOCK PROMPT
LD R, (1X+@) sREAD PDRT "A® BIT 6
BIT B,A . sTEST BIT 6
JR 1,5CCON 1SAT. CLK. CONNECTED ?
PRINT  SATNC sNO! SAT. CLK. NOT. CONN.
JR CLX2 H
SCCON: PRINT  SATC jorint sat clk. comn.
CLKe: CALL  GCLOCK jorint time of orojected start
CALL  TIMOUT

CALL  BBYT stest for control B from
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co oz console
JR Z,5K17 ;start clock if entl "b*
cp [} jcarriace return
JR NZ, SETCLK2 sreoeat orocedure is screw-up
LD R, (IX+@) jread port "a®
BIT B,A itest bit 6
JR NZ,52TCLKe ymust have sat clk. connected
CLXLOD: LD A, (IX+0) . iread oort "a"
BIT b,A ;stay in loop until bit 6
JR 7, CLXLOD 10ces high
BXiP:  DELAY 256 sDELAY .1 SEC FOR NATIDONAL DISASTER
DELAY 236 1this delays comoensates for the
DELAY 256 ;fact that the 58174 always
DELAY 256 ;starts @ .1 seconds
DELAY 30 :
call d27t
LD A1 jload ace. with 1 to start

LD (THEM+14) ,A sreal time clock
:satellite start secuence complete, START TIMERS
IPRINT (SYNCHRONIZING TIMERS)

CALL  SECARD
CALL  SECINC
SECLP: CALL  SECAD
cr E
JR NZ,52CLP sTIMERS SYNCHED WITH TRANSITION
LD (STRT®) ,A
) (S7TRTD), A
POPALL
RET
TESTTIMER:
EXX
EX AF, AF

LD L, (IX+TOLSB)
LD H, (IX+TONSE)
LD (IX+PASADD) , 2

CALL  BCLOCK
AUSH  HL
LD HL, TIMEN
CAL.  TIMOUT
FOp HL
CALL  PHREG
CRLL  CRLF
LD A, {IX+TILSB)
LD A, (IX+T1MSB)
LD {IX+PACADD) , & FH
&X AF, A7
EXX
El
RET
MINTMR:
EXX
EX AF, AP
LD A, (IX+TILSB)



LD
LD
LD
ADD
DAR
LD
EX
EXX
El

RET

GCLOCK: PUSHALL

BCLOCK1:LD
LD
LD
LDIR
LD
CALL
JR
PREAT: LD
LD
MONIN: CALL
CALL
DEC
)]
RESIN: INC

OLDYR:

EEf #A858E5EGE:z2sS695EE
& =
E SEP

DIGIN: LD

TIME OF DAY CLOCK ROUTINES

A, (IX+TLMGE)
HL, ELAPSED_MIN
A, M
A, 1

AF, AFY

KL, TYEM#
DE, NTHEN+
B, 12

HL, NTHEN+1
NOFS
1,6CLOCK1
HL, TIMEN+L
DE, MTYEN+12
DIGIN

DIBIN

DE

B,3

HL

DIGIN

DIGIN

RESIN

A, (MTENNTH)
KL, DTENNTH
n "

HL, TIYEN
NC, OLDYR

r

(OTENMTH) A
KL, CRCHEX

A, 4DH

"

NZ, BCLOCK

A, {DE)
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TCHECK:

NCi:

AGIN:

NDT_EXP1:

AND
RLD
DEC
RET

PUSHALL

POPALL
El

LD
cp
INC
LD
DEC
JR
LD
Y
LD
co
Jp

TIME OF DAY CLOCK ROUTINES

OFH

A, (CEXAN)
{
NZ, NOT_EXP1

{ELAPSED _YIN), @
(STORT1), A

KL, STRTTB

DE, TINEN

SECRD
BCLOCK
cTIN
C,NOT_YET
A, (OFESET)

1,NOW
A

m

D

o8

B,
A, {TENSED)
A
A

A
f
B
£
NZ, OFFSET_WAIT

{5TRT1),A
TIMREC

A, (PERIOD)
HL, ELAPSED_XIN
"

AL

"A

4

NZ,NOT_EXP1
"0

ML, PDIBE

A, 44H

"

NZ, STAME
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GECAD:

NDTOVR:

COLDYR:

NOFS:

g REEEE A

SE6

e

g agsgssssggggssagggssg

TIME OF DAY CLOCK ROUTINES

AGIN

SECRD
BCLOCK

KL, TIMEN
0E, STORTB
CTIN

A, (THEM2)
oFH

oFs

NI, SECRD

A, (THEM#2)
oK

oF4
7, NOTOVR

OFH

DE, SAMPT I
4L, THEM+
B, 12

HL, SARPT I
NOFS

1, RCLOCK

A, (CTENMTH)
KL, OTENMTH

k|
KL, TIMEN

AC, COLDYR

v

(OTENMTH) ,A

A,

(CYR) , A

L, {IX+T0LSB)
4, (IX+TOMSE)
{CTIMER) , HL

HL
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CHCLLP

RREAD:

CTIM:

CTIMLP:

BIGBER:

PUSH

XOR
OR

cp
JR
INC
DINZ
pop
POP

INC
INC
JR
JR
DINZ
FOP
POP
pOp
RET

TIME OF DAY CLOCK ROUTINES

PEEIRS
g

mE>>P®

C,BIGBER
NZ, BIGBER
CTIMP

BC

PRAGE 33



PARAN:

846I: LD
LOAD
LD
LD

NSERIES:LORD .

Al

LOAD
tp
JR
CALL
RET
REPENT: CALL
PRINT
CALL
PRINT

EVEXT:

NO¥ORE:

NCHAN:  PRINT

EECSECESSEEE9BERERgE

512: CALL

PARAMETER ENTRY ROUTINES

R, 304
IV, 4

0E, SERBUF

{PARBUF) , DE
AF, Y

A

IV,

3H

NZ, REPENT

CLEAR

CLEAR
3N

LOPY

WE

QUES

GBYT

B,A
BBYTNE
A,B

"

NZ, EVENT
(SERTYP), A
NCHAN

I

NZ, NOMORE
(SERTYP) , A
NCHAN

CR

NZ, REPENT

NCAP
4L, NCX2
1NDAT
C, NCHAN
A, b

"

HL, 10
INDAT
C, BCAAN
A, (NCX2)
n

AN
5

NC, NCHAN
(HL)

A, ADPORT -1
a,M

1A

-

(HL)

CALF
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PARAMETER ENTRY ROUTINES

BRINT  BSIZP

LD HL, BUFS1Z

CALL INDAT

JR C,B511

W AN

()] KL, BSTART
!

cp 1

JR C,Bs1Z

JR NZ,B51722

LD DE, 2002

LD {HL), 8EeH

IR SIZDON
BS1Z2: CP 2

JR NZ,BSiZ4

LD DE, 4000+

LD (KL), 0CaH

JR S1ZDON
BSIZ4: CP 4

JR NZ,B512

LD DE, 80204

0 {H),D
:NOW COMPUTE # OF SAMPLES
SIZDON:CALL BSZR

LD A, (NCX2)

CALL  DIVIDE

LD {MSAMPS), DS
SAMRAT: CALL  CRLF

PRINT  SINTV

PRINT  BUES

CALL  GBYT

cp 34H

JR NZ,NOT4

5TA {ADVAL) , 1

JR NEXP
NOT4:  CP 384

JR NZ, SAMRAT

STA {ADYAL), 5
NEX3: CALL  GBYTNZ

CALL SRR

CAL. CALF

CALL  RTIME

CALL  CRLF
REMN: LD A, (SERTYP)

cp H 3

JR NZ, WNEXP

PRINT  MAX
WNEXP: PRINT  NEXPP

LOAD AR, IY

CALL  PBYT

LD HL, EXPN

CALL  INDAT

]’ CREPN

CALL  SAVTIME
RETIM: PBRINT  TIMNOMW
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NFBT:
F5T:

504

TOK:

CALL
JR
IPRINT
Jp

LD

cp

JP
PRINT
LD
CALL

JR
LD
LD
PUSH
FOp
CR
R
RR
ch
JR
OR
R
RR
cp
JR
cp
JR
SEC
EX

PARAMETEX ENTRY ROUTINES

BCLOCK
KL, TIMEN

TIMOUT

5TF5

LOPY

HL, STRTTB

TIMINP

KL, TIMEN

BCLOCK

HL, STRTTB

DE, TIMEN

CTiM

C,NFST

BT

IE, STOPTB

CTIN

€, TS0K

(IMPROPER START TINE)
RETIH

STOP
175

LOP:

#L, STOPTB

TIMINP

DE, STRTTB

CTIN

C, TOK

{INPROPER STOP TINE)
RETIM

A, (SERTYP)

1 EI

NZ, WINDAT

PESP

4L, PESAMS

INDAT

T, 9E5

AN

DE, (¥GANPS)

l"‘lUD:-«l
g:ﬂ

g
&
2

NZ, PES!
HL, D
DE, HL
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PES!:

JR
co
JR
JR
AR
R
OR
SEC
EX

PESDON: LD
SHORTERM:

p1d:

pes:

pEo:

PRINT
L
PRINT
CALL
LD
CALL
R
LD
cp
JR
LD
JR
£P
JR
LD
JR
cp
JR
LD
JR
P
JR
LD

GHOREND:
THRESHOLD:

Dbig:

DBi8:

DB24:

PRINT
()
CALL
JR
LD
cp
JR
L
JR
cp
JR
LD
JR
cp
JR
LD
JR
cp
JR

PARAMETER ENTAY ROUTINES

PESDON
874

C, PES

NZ, PES

D

E

A

KL, DE

DE, KL
{PESAMPS) , DE

5T
4L, STASAY
BUES

BETLN

DE, IBUFF +1
BCDIN

C, SHORTERY
a,M

5H

NT, P12

A, 104
SHOREND

14

NI, P25

A, 204
SHOREND

251

NZ, PSR

A, 404
SHOREND

o+ _
NZ, SHORTERM
A, BOH

D (ANVAL) , A

THASH
HL, THRGHSV
INDAT

C, THREGHOLD
A M

B4

NZ,DB12

A, 1

THREND

124

NZ,DB18

A2

THREND

18H

NZ,DB24

A4

THREND

244

N2, THRESHOLD
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THREND:

sEE2EEE

WINDAT:
WOFFSET :PRINT
PRIANT
LD
CALL
JR
LD
tp
JR
WPERIOD : PRINT
PRINT
CALL
0R
CALL
PRINT
PUSH
LD
CALL
pOp
R
LD
tp
JR
SPITBACK:
CALL
LD
cp
Jp
CALL
CALL
LD
cp
JR
PEST@: PRINT
PRINT
LD
CALL
LD
cp
JR
LD
CALL
LD
CALL
PESTY: LD
CALL
CALL
SHORTSPIT:

PARAMETER ENTRY ROUTINES

8,8
B,A

A, (ANVAL)
B

(ANVAL) , A
SPITBACK

WOFF
WOFF1

HL, OFFSET
INDAT

C, WOFFSET
AN

BOH

NC, WOFFSET
WPER
WPERL
MINALP
304

PBYT
WPER?

B

HL, PERIOD
INDAT

BC

C, WPERIOD
A,M

B

C, WPERIOD

CRLF

A, (BUF19)
41H

NZ, STAMB
CONT
8pITP

A, (SERTYF)
1 E’

NZ, WINDSPIT
PESPP
EOUALS

KL, PESAMS
PECD

A, 87H

]

NZ, PESTY
At
PBYT
A,'s"
PBYT

A’ ] 1’
PBYT
CRLF

PRINT STAL

PABE 38



LD
CALL
LD
CALL
PRINT
CALL
THRESHSPIT:
PRINT
LD
CALL
PRINT
CALL
Jr
WINDSPIT:

BRINT
PRINT
LD
CALL
PRINT
CALL

PRINT
PRINT
LD
CALL
PRINT
CALL

1

O4PARAY: CALL
JR
CALL
Jp

PARSTOR:LD
LD

PARMOV: LDI
LD
cp
JR
LD
Jp
RET

§PITR:  PUSHALL
CALL
CAL
PRINT
CALL
LD
cp
JR
PRINT
JR

SWIND: PRINT

SPITZ: PRINT

PRRAMETER ENTRY RDUTINES

A,
PEYT

HL, STASAY
PECD
SECOND
CALF

THRSH!

HL, THRGHSV
PBCD

D8P

CALF
OKPARAX

WOFF
EQUALS
HL, OFFSET
PECD
SECOND
CALF

WPER
SOUALS
HL, PERIOD
PECD
WINUTE
CRLF

0K?

1, PARSTOR
RESTIXE
REPENT

DE, (PARBUF)
HL, NGCRAM

AL

LOW (ENDPRRA)
NZ, PRRMOV
(PARBLF),, DE
NGERIES

BSIR

533
CLEAR

SN

LOP

A, (SERTYP)
J3

NZ, SWIND
EVENTP
SPIT2
WORNT
NEXPP
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FCHLO:

CALL
LD
CALL
CALL
PRINT
CALL
LD
CALL
PRINT
PRINT
CALL
(4
CALL
CALL
PRINT
LD
ARCA
LD

LD
SUB
0’
RRCA
INC
OR
CALL
PUSH
LD
CALL
POP
INC
DINZ
CALL
CALL

SPITBSIZ:

SAMRATS:

H
B5Z3%:

PRINT

POPALL

PRRAMETER ENTAY ROUTINES

Los2
HL, EXPN
PECD

CALF

STFS

LoP2

4L, STRTTR
TIMOUT
STOP

17§

LORR

KL, STOPTB
TIMOUT
CALF
ACHAN

A, (NCX2)

BSIZP1
HL, BSISAY
PRCD

A, 'K

PBYT

CRLF

PRINT SINTVY
A, (SRATE)
PBYT

WILSEL

CRLF

CRLF

PAGE 4@



BZLP:  ADD
DARA
DJNZ
LD
AOp
pOp
RET
SRR: PUSH
LD
cp
JR
STA
STA
JR
NedS:  STA
5TA
ENDSAR: POP
RET

SAVTINZ:

PUSHALL

LD
LD
LD
LDIR

POPALL

PARAMETER ENTRY ROUTINES

A8

BILP
{BSISAV) A
BC

fF

&
A, (ADVAL)

1

NZ, N4¥S
(SHIFTER) B
{SRATE) , 34K
ENDSRR
{SHIFTER), 7
(SRATE) , 384
& .

BC, 10
DE, TIGAVE
4L, STRTTB
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RAMTST:
PUSH
PUSH
CALL
LD

RAr: LD

FILL: LD
XOR
XOR
LD
INC
LD
tp
JR

TESTE: LD

TEBTe © LD
XOR
XOR
cp
JR
INC
LD
cp
JR
CALL
INC
JR

;W'DK: XOR
JR

RANOKM: PRINT
RET

H

BADRAM: LD
LD
CALL

RAMRET:
pop
pop
RET

PRINT
LD
CALL
CALL
PRINT
LD
CALL
CALL
PRINT

;QRHER:

BENERAL SUPPORT SUBROUTINES

B
KL

LR

BC, (ENDRAM)
HL, (RAMST)
AL
4

B

(HL), A
HL

A H

C
NZ,FILL

HL, (RAMST)

AL
H
B

(HL)

NZ, BADRA
H

a,H

c

NZ, TEST
INCSCR

B

NZ, RN

A
RAMRET

OKRAM

(ADDRESS), KL
(PATRN) , A
RAMER

HL
BC

RAMER!
4L, (ADDAESS)
PHREG

CRLF

RAMER?

A, (PATRN)
HEXOUT

CRLF

RAMER3
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CALL
cp

p
TESTTAR:

PUSH

PUSH

cp
JR

JR

PHREG:

HEXOUT: PUSH
RRCA
RRCA
RRCA
RRCA
CALL

poP -

PCD: AND
ADD

Jp

I;IVIDE: 0%
JR

OKTODV:

Sy

XOR
DLODOP: SLA

co
JR
INC

NOINC: DJINZ
NOINC2: RET
KTECD:

PUSH
PUSH

BENERAL SUPPORT SUBROUTINES PAGE 43

BBYT
CR

z
200eH

AH {BET HIGH TWD DIGITS
HEXOUT $PRINT THEN
AL yBET LOW TWO DIGITS
oF $SAVE THE LOW DIGIT
sPUT HIG4 NIBBLE INTO BITS @-3

PCD ;PRINT SINGLE DIGIT
AF :6ET THE LOW DIGIT
@FH

-

-
—

Do m D m o,

coMmon
-
&
=
&

o
-
E
-

"8

oo
-
=



XOR
co
JR
XOR
BCDL: INC
DAR
JR
L7T99: DINZ
LD
HTRET: 9OP
pop
RET

H

60&":: PRINT
CALL
RET

BENSRAL SURPORT SUBROUTINES

JHTRET

DD NO D

C,HTRET
BCDL
"R

AF

B

CONTIN
BBYTNE

{THIS SUBROUTINE SKIPS A RAWTEST

S{IPPER:
LD
cp
RET

1

0K?:  CALL
PRINT
CALL
cp
RET

CLEAR: PUSHALL

LD
HD: LD

cp

JR

CALL

INC

JR
HDRET:

PRINT

CALL

POPALL

RET

ETERM:

LD HL, IBUFF
Ay TN
b

CALF
OKR
GBYT
W

HL, CLRSCR
AN

1, KDRET

HL
KD

CNOT

IPRINT (TERMINATED)

CALL
Jp

1

L0%2:  PUSH
LOAD
CA.L
PRINT
pop
RET

CONT
ENDPRO

AF

AF, TY
PEYT
ERUALS
AF

PAGE 44

MAKE SURE ALL FLAGS CLEAR

THIS SUBRDUTINE PROVIDES A PAUSE BEFORE CLERRING SCREEN

sWAS 1T DK?



TIMOUT : PUSHALL
LOAD
INC
CALL
LD
CALL
INC
CALL
LD
CALL
EX
CALL
EX
LD
CALL
INC
CALL
LD
CALL
INC
CALL
POPALL
RET

RTIME:
PRINT
LD
LDR

SHLP:  SRA
RR
DINZ

1
MINALP: |

PUSHALL

GENERAL SUPPORT SUBROUTINES

PBCD
A,/
PBYT

A,/
PBYT
DE, L
PECD
DE, HL
A, !
PBYT

n’Y !

PBYT

PBCD

RTINEP
DE, (MSANFS)
B, (SHIFTER)
D

:

GHLP

A, 60
DIVIDE

HL, RECTINE
M,E

HL

"B

HL

HTBCD

PACD
MINUTE

HL

HTECD

PECD
SECOND
CALF

A, (BUFSID) |
A

1o

B,A
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ADD
cP
JR
INC
NDXIN: I

ADD

D15P:

nSccEg MSEPEEESH aggsgﬁgss§§§;s§§ss

i
BCDIN: PUSH

BCDLOP: LD

EE
&
]
E

BENERAL SUPPORT SUBRDUT INES

A, (RECTINE+1)
AB

534

B0

C, NOMIN

B

B

A, (RECT IME)
A,B

B,

HL, BRCTAL
A

"A
NC, DISP

A, L)

HL, GPCTRH

A,CR
PBYT

A, 304

F

A

(BRCTAL) ,A
(GACTRH) ,A
oF

B
B,2
(H), 8
A, (D)
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10K:

1BAD:

P;VQLIT:

—) @ e

IMINP:

REINT:

TINLP:

JR

iINC
DINZ

INC
pOp

LD
cP

JR

PUSHALL
LD
LD
PRINT
PRINT
CALL
LD
LD
cp
JR
Lo
CALL
JR
INC
DINZ
LD
LD
cP
JR
INC
L
cp
JR
XOR
cp
JR
INC
LD
cp
JR
XOR
cp
JR
INC
LD
cp

BENERAL SUPPORT SUBRDUTINES

CONVAS
C, NVALIT

DE
BCDLOP
A, (DE)
CONVAS
DE

BC

A
2

1, 18D
10K

(TSTORE), K.
HL, (TSTORE)
YMDH
QUES
BETLN
DE, IBUFF
A, (NCI)
12

C, REINT
B,5
BCDIN

C, REINT
HL

TINLP
HL, (TSTORE)
A, 834

1

NC, REINT
H

A, 124

1
C,REINT
A

"

1, REINT
HL

A, 31H

n

C, REINT
nv

.

1, REINT
HL

A, 234

.
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BENERAL SUPPORT SUBROUTINES ~ PRGE 48

R CREINT
IN K

L AS5H
I

R C,REINT
POPALL

RET

sTHIS SUBROUTINE CONVERTS ASCII TO BCD DIGIT, RETURNS WITH CARRY SET
+IF INVALID INPUT
CONVAS: SUB  36H
T T ;CARRY SET IF LESS THAN 3JBHEX
P oM ;BETTER BE LESS THAN R =9
R NC,NOTVAL
CCF ;COMPLEMENT CARRY (CLEAR IT)
RET
NOTVAL: SCF

i
INDAT: SRINT  QUES

CALL  BETLN
LD DE, IBUFF
CALL  BCDIN
RET
L0Pl:  PUSH  AF :
LOAD  AF, 1Y
CALL  PBYT
CALL  CARLF
pop AF
RET
)
CLR128: PUSH  AF
PUSH  BC
X0R q
LD B,i28
CLELOOP:
LD " A
INC i
DJNZ  CLELDDP
ROP BC
pop AF
RET

sTHIS SUBROUTINE CLEARS A 2K HEX BLOCK OF RAM
sCALL WITH HL SET TO BEGINNING OF RAM TO BE CLEARED

sNO REBS ALTERED
CLR2K: PUSH  BC
PUSH  HL
LD B, 64
CLR2KL: ¢
CALL  CLRi28
DINZ  CLREKL

FOp H



-

pOp
RET

BC

BENERAL SUPPORT SUBROUTINES
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DISPLAY NMESSAGES PRAGE S

CONTIN: DB THIT ANY KEY TD CONTINUE',@

(K3 DESE  'THIS ROM IS DX

DEFB CR
DEFB  LF
DEFB @

RRAMER1: DEFB  'BAD RAM @ HEX ADDRSSS !

DEFB @
RAMERZ: DEFB  YHEX PATTZAN LORDED = !
DEFB @
1
RAMER3: DEFB  'HIT RETURN 7O TEST NEXT RAM
DEFB  CR
DEFB  LF
DEFB @
)
TRAM: DEFB  TRAMTEST TAKES 256 ITSRATIONS
DEFB CR
DEFB LF
DEFB  'ITERATION # IS SHOWN BELOW
DEFB CR
DEFB  LF
DEFE  'Please wait’
DEFB  CR
DEFB  LF
DEFB @
1
KNSC: DEFB  'NGC RAM IS K'
DEFB CR
DEFB  LF
DEFB @
TIBUF: DEFB  'TESTING DATA ACQUISITION BUFFER
DEFB  CR
DEFB  LF
DEFB @
INOT: DB ’
DB L
DB 1
DB @
CLRSCR:REPT a2
DEFB  LF
ENDM
EFp CR
DB ' U.S. BEOLOGICAL SURVEY 4-CHANNEL DATA RECORDER',CR,F
DB 8
0B CR
EPTO13



..

CHi:

END
DEFB
DEFB
DEFB
DB
DB

DB

0B

DB

DB
DB

DB

DB
DB

db

DB
db

DB
db

db

db

DB
db

DB
db

DISPLAY MESSABGES PABE 51

R
8

"TEST SCRATCH PAD RAM ', @
YTEST DATR BUFFER '
' 9 0

YENTER 4 or 8 ns.!
CR.LF

'SAMPLING RATE =
2

CR,LF,ENTER B, 12, 18, or 2 db.',CH,LF
"THRESHOLD = 1,@

CR,LF, "ENTER .85, .10, .25, or .50 SEL.',CR,LF
YSTA TINE CONST = 1,8

CR,LF
VENTER B7.5, 75, 50, OR 25%',CR,LF
" BOST-EVENT SAMPLE (%), @

DEFB  'DEPLOYMENT #

0

DEFB  'INGTRUMENT 4 °
?

DB 'CHIEF SCIENTIST !
?

"CRUISE 4 '

0

YSPHERE 4 '

[

DB 'LATITUDE '
0

DB LONGITLDE '
)

YERONT END BRIN'

CR,LF, @

YFRONT END DRMPING'
CR,LF,@

DB TCHANNEL 1 *



db
db
db

db
ka: DB
Y¥DH¥: DB
W DB

i
NEXPR: DB
SN: DB

§7FS: DB
TFS: DB

STOP: DB

iIz9: DB
BS1ZP1:DB

XCAP: DB

mp: DB
i
EQUALS: DB
ACHN: DB
WWT: DB
NVENTP: DB
WOFF: DB
0B
WFF1: DB
H
WPZR: DB
woerl: DB
WPER2: DB
i
MINUTE: DB
SCOND: DB
i
$1LSEC: DB

W: 1B

DISPLAY MESSAGES

DB YCHANNEL 2 ¢
DB TCHANNEL 3 *
DB YCHANNEL 4 1

18 THIS CORRECT (Y/N)',@
TYR/MTH/DRY/HR/XIN', @
YTIMER OR EVENT MODE(T/E) ',0

'# 0F RECORDS IN !
YGERIZS #,0

CR,LF, "START *
YTIME FOR SERIZS #',0

'5T0P 1,0

VENTER 1,2, OR 4 blocks of BK',CR,LF
YRECORD SIZE =',@

CR,LF,'# OF CHANNELS (1-4)',0
YBASE CHANNEL (1-4),0
1 = 0

"Active Channelis) = ', @
'Timer Mode',cr,if,8
'Event Mode',cr,1f,@
CR,LF

'WINDOW OFFSZT ',

' {@-59 sec.)?,@

YPERIOD of RECORDS',Q
1,0

1-99 min.)', 0@

! min. ',0

' cec.t,0

! ms.',0

' db',0

PAGE 52



DISPLAY MESSABES PRGE 53

YRECORD TIXE = 1,0

YHANIMLM ¥, 0

VENTER CURRENT TIME + { WINUTD,CR,LF,0

YSATELLITE CLOCK CONNECTED',CR, LF,@

"SATELLITE CLOCK NOT CONNECTED',CR,LF,0

YHIT RETURN WHIN LESS THAN ONE MINUTE 70 60',C3,LF,0
YBAD PROCZSSOR! , LR, LF, 0

YINSERT TAPE CARTRIDGE!,CR,LF,@

DB YREMOVE TAPE CARTRIDGE!
DE CR,LF,0

DB YUNPLUG TERMINAL FROM OBIP,CR,LF

B YHEADER WILL BE WRITTEN ABOUT 5 GEC. LATER
8

7

.8

7!:11511770



DISPLAY ROUTINES PRGE 54

SEND R ¥ESSAGE TD THE TERMINAL
: (THIS SUBROUTINE MUST BE HERES TO AVOID PROBLEMS WITH MACROS)

. mE cmm EE

SNDNES:

o PsE gF

END: LD A, (i) s Bet ayte at HL.
p o ; Test for terminater.
P 2,SND%ET : Done if @
CALL  pBYT ; Else orint character.
IN  H ; Point at rext.
JR MESSND ; and continue.

SNDRET: mgp oF
RET

1

{THIS SUBROLTING 1S PART OF WRRINT MACRD

WRA: CALL  SNDMES $PRINT PAITICULAR MESSAGE
&) HL,BUES jNOW BENERAL QUESTION
CALL  SNDMES :I5 PRINTED
RET

iTHIS SUBROUTINE IS PART OF WPRINT MACRD
WPRB: LD DE, (HDRELF)

CALL  MOVLP sMOVE QUSSTION TO BUFFER
CALL  BETLN s6ET RESPONSE
CALL AWV sPUT THAT IN BUFFER
RET "
; WARNING: THESE SUBROUTINES ARE PRRT OF MACRDS-REBISTERS ARE PRESERVED

; IN ACROS,NOT IN SUBROUTINES!
WV: LD WL, IBUFF

LD B, @
LD f, INCD) 1857 NO. OF CHARACTERS
LD C,A PUT INC
LD DE, {KDRBUF) $BET WHERE IT'S GDING
LDIR $MOVE 1T
X0R A +ZERD
INS: LD (DE), A 3 INGERT TERMINATOR
INC DE $ACCOUNT FOR INSERTION
LD (HDRBUF), D= 1STORE FOINTER 7O HERDER
RET
AVLP: LDI
X0R A
tp "
JR NZ, #OVLP
() {HDRBUF) ,DE
RET
CRLF: PUSH HL
LD HL, CALAM
CALL  SNDMES

pOp H
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RET
FERERRE R RN R R RR R B E R R R R A X

:DELAY SUBROUTINGS
;ﬂﬂﬂﬂ*ﬂﬂﬂ“ﬂ*ﬂiﬂﬁ-m*&ﬁiﬂ*i*{ﬂﬂf*{m{**{**{-ﬂ**f*f*{-ﬁ****f*m
+177T--THIS CALL INCLUDED IN 877 TINE

DELAYR:DALL A7 ;
1137--THIG+E7=12@ PER LOOP

DINZ  DELAYR ;
POP B $10T--WASTE TINE.NOTZ THAT WE HAVE 8 WHEN WE
H FALL THROLGH
PUSH  EC 111 T--RESTORE
AOP 4T
NOP :R TOTAL OF B+21+16+1@=35 TSTATES
NOP
NDP
RET +10T--RETUAN, 5EE MACTDS FOR MDE DDCUMEXTATION

émumuﬁmmmmimﬂﬁm%
;50 TSTATE DELAY
{CALL TO COME HERE=17 TSTATES )
ST EX AF,AF s 4T—SWITCH REBS S0 AS TO SAVE FLABS
MWD BFFH + TT—THIS ONLY SCREMS P
+ §T—RESTORE FLABS

EX AF, A1

NOP 3 4T--WASTE TIME

NOP i AT—d+i+4+4+7+10+CALL TO COXE(17)=50
RET ;IET

i
SRR R R R R R KR

: 87 TSTATE DELAY
iCALL TO COME HERE=17 T

B
.

1 10T-—WASTE TIXE

08717 Jp 0777 ;
T I 0677 +10T—HERE DOMN=77 INCLUDING THE CALL IN
67T Jp 0577 +10T-AND 50 ON

D577 JB D477

D477: P D377

D37T:  Jp pe7m

BT RET +187--NOTE THAT THIS FITS WELL WITH DINZ WHICH
: 15 13T

: mu*mww*fﬂﬂm&i*m&u&m&&wmuamuﬂm*

0@ TSTATE DELAY

sCALL TO COYE HERE=17 T

DoOT: CALL  DseT sTHIS CALL 15 INCLUDED IN 50T'S TINING
B AP :SANE TRICKS AS IN 50T
AND  BFFH
B AP

NDP
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NOP
RET

+ —— GET BYTE AND ECHO IF ACC = ROUTINE —--

i
PERCREE R I 6 3 0 O R S R R

; BET SET UP

BBYTNE: LD A0 3 NOECHD
JR NE 3 JUXP DVER ECHD
BYT: b A0 ; ECHO ENTRY
NE: puss  BC 3 NO ECHD ENTRY
PUSH A + SAVE FLABSEACC
FRAMERR:LD B8 ; Set index for number of bits to inout.

TEREHCHEE R R O R R RO F R

WE WUST DETECT THE BEBINNING OF THE STRART BIT-50 THE FIRST STER IS 10
: MAKS SURS THAT IT <AS NOT BEGUN!
WK: LD A, (PEDATA) 3 GET INPUT AND MAXE SURE IT IS A MARK
RLA + INPUT TO CARRY(INPUT IS INVZRTED)
Jp NC, MARK 1 WAIT TILL MARK
i NDW BET TRANSITION
; .
GTSTRT: LD A, (PBDATR) 313T-- Look for start bit.
LA ; 47-- Move to carry flag.
JP C,BTSTRT ;10T-- IF  start bit not present

i THEN go back and look apain.

MAXIMUM ERROR IN STRRT BIT TIME IS 27 T-GTATES
i :
i e

© EOR THIS SYSTEM THE CLOCX IS 1. 0464106
AND THE NO. OF T-STATES IN ONE BIT TIME FOR COMMON BAUD RATES ARE:

. 9600 109. 23 T-5TATES
; 4802 218,46
i 2480 436, 32
i 1200 873.83
300 3495, 30

FOR NDW WE ARE RUNNING AT 12@@ BAUD, FIXED
! 1/2 BIT TIME = 437 TSTATES FOR ALL INTENTS AND PURPOSSS

PHEEE I I R S 6 0 0 R ¥
;Muuﬂmﬂmmmmmmnuu
! WE NOW HAVE A HYPOTHETICAL START BIT

5D NOW WAIT 1/2 BIT TIME AND 5SE IF IT IS STILL THERE
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: TIME NOW=TRANSITION+I4 T
DELAY 4 + MACRO TO DELAY 4@@ TSTATES
i CHSTRT 1107
: TIME NOW=TRANS. +424T (13T TO READ LINE MAKES 437)
CHSTRT: LD R, (PEDATA) ;13T-- Look for start bit again.
A i 47— Move it to carry flar.
p C,BTSTRT ;10T-- IF  start bit is gone, TRY ABAIN

fm&ﬂmﬂmﬂ“ﬂmﬂﬂmﬂﬂ%fﬂﬂ"m%ﬂﬂ
PREPARE TD ECHO START BIT
TINE 15 451 TSTATES AFTER START BIT EDBE DETECTED

WE WILL NOW NEED TO DELAY ABOUT 1 BIT TIME 50 THAT WE CONTINUE TO HIT
THE MIDDLE OF EACH BIT AKD S0 THAT THE BITS WE ECHD ARE THE RIGHT

H
1
s
1
'
'
1
1
.
»
'

LENGTH,

LD Al ; 77— Prenare A as start bit
CcAL.  DSeT :13@T— DELAY 5@T STATES

LD {PBSETE) A 313T-- and send it.(ND LONBER)
CcALL DT w27T— WAIT 27 7

;m&mnmﬂmﬂumﬂm*imﬁﬁmamm

; TI¥E 15 NOW 111 T-STATZS AFTER NIDDLE OF BIT
763 T0 GO BEFORE WE FEAD NEXT,B47 (IDEALLY) BEFURE NEXT ECHO

SRR ORI R H R

IMIT:  DELAY 7 ; Delay 700 T-STATES
CALL  D3er ; DELAY 5@ MORE

1763-750=13 WHICH IS HOW LONG IT TAKES TO READ
LD A, (PEDATA) 1137 Get receive bit 7 in A
: ;84T TO ECHO ;
AT Rotate into carry flag AND BIT @

RLCA H
AR C 3 8T then into C.
AND 1 3 TT Mask other bits AND SET FLAGS FOR TEST
LD AL 3 7T Prepare A to set or reset line.
sFLAGS UNALTERED FROM THE AND ABDVE
NOP 1 8 MORE TO ADD
NOP
:58 T-STATES TG GO .LESS 13T TO DO IT AND 1@T FOR THE JuMP LEAVES 27
CALL  DemT 3 €77 S0 DELAY IT
Jp 1,GTCLRB ¢ QT TEST FLAG AND GOTO APPROPIATE ECHO

;mﬂﬂmmmﬂmuwnﬁﬂmuﬂﬂﬂmumw
i THESE ROUTINES NO LONSER DO AN ECHO--LEFT KESRE FOR TIMING
(17 ECHO DESIRED PLERSE RESTOSE PECLRB WHERE APPROPIATE)

- Y NOTE THAT BOTH INPUT AND DUTPUT ARE INVEXTED
; S0 THAT THIS 1 REALLY A ZERD

BTSETB: LD {PESETE) A s 13T SET DUTPUT HIBH
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Jp BTREST ¢ 19T AND CONTINUE,KEEPING TIXING THE SRME

53 T-GTATES F0A THIS BRANCH
m}{*}*{mﬂ‘l‘m FE R RO R R R R E R A

: THEGE ROUTINES ND LONBER DD AN ECHD-—LEFT HETE S0R TINING
; (IF ECHO DESIRED PLEASE RESTORE PRCLRB WHERS APROAIATE)

GTOLRB: LD (PBSSTRD,R 5 13T ST OUTAUT LOW
;

Jp GTREST 10T and keeo timing comstant.

:mﬂmﬂ%aumaﬂm&m&mu&um&m;ﬂm

BTAEST: NOP ; AT—DELAY
DINI  KMIT 1137 Bo till all bits in.

rmms SINDE LAGT READ=4+B+T+T+8+27+10413+ 1844 132111

; GINCE LAST WRITE=1@¢4+13=27

: NOTE TIMING PRESERVED THRDUGH XMIT LDOP(SES VALLES AT START OF LDOP)
. + BT WHEN WE FALL THAOUGH

TIMING:SINCE LAST READ=111-13+6=106

: SINCE LAST WRITE=R7-13+8=22

;mﬂummmmﬂumuﬂﬂmuﬂmﬁm&

.
s

DELAY 7
CALL  DATT
NOP

NOP

HHHEHE R HHEH B O R
iTIMING=755+106=86! SINCE LAST READ(+13 FOR READ=874)
1TIMING=755+22=T77 SINCE LRST WRITE
PHHEEE R R R R
D A, (PBDATA) 1137 Bet receive bit 7 in A,
LA ; 4T TO CARRY
»p NC, FRAMERR +10T FRAMING ERRDR IF NOT A STOP BIT

mﬂﬂmw Hmﬂﬂmﬂﬂﬂmﬂm#&i*iﬂﬂﬂmﬂi

sTIMING=777+427=B04 SINCE LAST WRITE

,WHWH“}H“M“MMHHMHH“{
H
CALL  DseT 1507
LD Al : 77 Prepare A as ston bit.
LD {PBSZTR) A ;13T Echo stoo bit AT 874T
; :
THEBHHH R B R R

DELAY 3 sTIMING MO LONBER CRITICAL-IT JUST MUST BE
sLONG ENDUGH
LD A.C i Transfer assembled byte to A

VRERE R R R R O R B R R R R
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P 6 3
Jp 1, BADRET :
pop AF 1 RESTORE FLABSEACC
pusd  AF 3 PROTECT FLAGBS, RETRIEVE ACC
cp 8 3 ECRD REQUIRED IF ZERD
Jp 1,ECHD 3
SRET:  pOP AF + ND ECHD NEEDED
LD A,C i Transfer assembied byte to A
PoP BC ¢ RESTORE BC
RET ; and return to caller.

TR R B R R R
BADRET: nOp AF

P K

O
;mummmuuwnaam&uuumuamnamm
EH: D AC 16ET CHARACTER

P BB s BACKSPACE?

I 1BACK 100 BACASPACE ROUTINE

P DR :DEL=BS FOR US

P LBACK :

P CR {CARRIABE AETURN?

®  1,CRLFR 100 CR,LF ECHO BUT XEEP CR

5

P CERET :D0 NOT SCHO OTHER CONTROL CODES

CALL  FBYT sNORMAL ECHO

»  ERET
H R S s S 2t 23 asaatassz oz sastsssy
CRFR: CALL CAF ;CRLF ROUTINE IN WONITOR

I IRET
;WQW%“MHﬂmﬂ%H“ﬂm%mﬂﬂ
BX: )  C.BS + MAXE SURE DEL & BS SANS

» ERET : LET CALLER DECIDE WHAT 70 DDIND LD

O
BETLN: PUSHALL

BNL: LD HL, IBUFF $ASCIT INPUT BUFFER

LD c,0 :NO. OF CHARACTERS
NE B, #AXB sMAX BUFFER LINBTH

GiNg: CALL  GBYT :6ET CHARACTER
cp BS +BACKSPACE?
Jp NZ,NOBS iND
LD AB
cp MAXB
Jp Z,BGLNt ;IGNORE AT BEGINNING
CALL  BSPCR
INC B yRESTORE CHARACTER COUNT
DEC C ;NO. OF CHARACTERS
DEC HL
JR BN 3TRY RGRIN

NBS:  Cp CTLX sCONTRDL X
Jp Z,CTLAR ;00 IT IF SO
cp CTL +CONTROL U

Jp 1,CTLXR
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ce CR

R 1,NOTST

cp SPC

JR C,BLNeg {ND OTHER CONTROL CHARACTERS RECDBNIZED
NOTST: LD (KL}, A 15TORE CHAR

N H

B

cp %]

ip 1,BLEND sDONE 50 EXIT PROPERLY

DINZ  BLNZ

bt CTLIR ;INPUT TOO LONG, MUST BE ERROR
;mumﬂm*mmummmwuﬂﬂ
olenc: LD {HL),LF $ADD LINE FE

IN C +INC CHARACTER COUNT

LD A,C :SAVE CHARACTER COWNT

LD (NCI),A ;

POPALL

RET
;im%ﬂmiﬂﬂmumﬂﬂﬂmﬂﬂﬁMHm&ﬂm
CTLXR: LD A,C 1GET CHARACTER COUNT

cp 2 sMAKE SURE NOT 2ER0

R 1,61 iND ACTION NEEDED

LD B,C '
BLODP: CALL  BSPCR ;CLEAN UP SCREEN

DJNZ  BLOOP

R BLN1
;imm%mﬂimmmmmun
BSACR: LD A, BS 1B5/5PC/BS

CALL  PBYT

LD A, 5PC

CALL  PBYT

LD A, B3

cAL.  PEYT

RET

.PA
T T T T e L
H GEND CHARARACTER 7O TERMINAL
HHHE R R R R R R

H GET READY

PBYT: PUSH AF
pusH  EC
LD C,A : 4T Move outout byte to C register.
LD B, 8 ; Word lencth
LD Ayl i Precare A to send bits,

THHEEEE R R R R R
i GEND START BIT

LD (PBCLRB) R ; and send start bit
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;*%“H*‘l‘%m“H%ﬂ%ﬂm“ﬂ*i%““m*mi%**“"
’ TINING=B74 T-STATZS T0 END OF NEXT S5N0

.:*Hfﬂﬂﬂmﬂmmﬂmﬂﬂmwﬂﬂm*i****f*i****ﬁm****{*

1

NDP P 4T
NGP 3 4T
NOP ;4T
NOP 1 4T
CRLL D277 1277
DELAY 8 16007

HHEHHERHHHEHHEHHHEHHHEERHHE R R R R R R
: TIMING=B74-B43=31 TO SEND
HEHERHHE R R R

WTLP: RRC C : BT—PUT BIT INTO CARRY

Jp NC, PTCLRB :10T—IF A ZERD THERE IS NO CARRY.REST IS LIKE
; BBYT ABOVE

L)
;mm«mm&umm&&m&n&*
; FROM PUTLP 7O SEND=16+13=3:
PTSETE: LD (PBSTTB), A 3137

P PUTRST s
: TINING=23T FOR THIS BRANCH
;WW“%WHW
: FROM PUTLP TD SEND=18+13=31
TCLRB: LD (PBCLRB),A 3137

b PUTRST 1107
' TIMING=23 T FOR THIS BRANCH
;fmmmmﬂmmummﬂﬂmﬂﬂmm
; TIMING=B74-10=B64 T-STATES TO SEND
PUTRST: DELAY 8 i
n DLY: 107
hyi: Jp DLY2 1107
DYe: DINZ  RUTLP 1137 LOOP TILL DONE
: TIMING=864-833=31 TIMING PRESERVED IN LOOP

7 8T FALLING THROUGH
HEHHEHEHE R R B R R R
: TIMING=31+13-8=36

AND @FFH : 7T CLEAR CARRY, DELAY

NOP ; 4T DELAY

NDP ; 4T DELAY

NOP : 4T DELAY

NOP ; 4T DELRY
§TIMING=36-23=13 JUST TIME 7O DO IT

LD (PBSETH),A 1137 STOPBIT

DELAY 3 s TIMING NOT CRITICAL NOW

pop BC

pOp As

RET i and return to caller.
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j
CUMMAND MACRD  COMVAL

PUSH A
LD A, COMVAL
CALL  SCOMMAND
PP AF
ENDY
{TRIS SUBROUTING TURNS UFT POWER TD CARTRIDGE RECOADER
]
(FFCART: PUSH  AF sSAVE FLABS BALC
)] A, OFF24V sTURN OFF 24VOLTS
T (PWRPRT),A :00 IT
DELAY 256 125.6 WILLI-SEC DELAY
LD A, OFF5V sNOW KILL THE 5 VOLTS,
OUT  (PWRPRT),A :00 IT
D A, RSTCC $5ET UP FOR CARTRIDGE CONTROLLER RESET
LD {PBCLRE) A s LOW=RESET, HIGH=RUN
P AF $RESTORE FLAGSEACT
RET sDONE, SO 60 HOME

:POWER 7D CARTRIDBE DRIVE IS OFF,RESET LINE TD CART. CONTR. I5 RESET
HEHEEH R

iTHIS SUBROUTINE TURNS ON POWER 7D CARTRIDGE RECDRDER

NCART: PUSH  AF 1SAVE FLABSEACC
LD A, ONSV sTURN ON CONTROLLER FIRST
OUT  (PWRPRT),A 00 IT
D A, RSTCC $SET UP FOR CARTRIDGE CONTRULLER RESET
D (PECLRB), A sLOW=RESET, = 1GH=RUN
delay 30 13 ms celay
LD (PESETH), A sCARTRIDGE CONTROLLER RESET
DELAY 100 110 MILLI-SEC DELAY
LD A, ON24Y $ADW 24 VOLTS(OR 12)
T (PWRPRT),A sD0 1T
DELAY 256 :STABILIZE DRIVE
sRESET CONTROLLER AGAIN IN CASE DRIVE CAME UP SCREWY
D A, BTCC $5ET UP FOR CATRIDGE CONTROLLER RESET
LD {PBCLAB) , A sLOW=RESET, A1GH=RUN
delay 10 :1 ms delay
LD (PBSETB) , A sCARTRIDGE CONTROLLER RESET
DELAY - 256 $STABILIZE EVERYTHING
LD B, 0°FH
NOT3ERDY:
COMMAND CURSTATC
DELAY 20
LD A, (18)
AND  COMSTATH
R 1, RERDY
DINZ  NOTREADY
RERDY : PP A 1RESTORE FLABSACT
RET sDONE , 6O HOME

iCARTRIDGE RECORDER HAS POMER, IS RESET
PHEH R

BIAGE: CALL  ONCART
STA  (IMA), MAN
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CALL  BLANKBE1G
gTAP1:  COMMAND CURSTATC
L A8
cp 9eH
JR 7, NOTAPE
PRINT  REMTAPE
JR BTAPL
WJTRPZ: PRINT  INTRPE
COMMAND CURSTATC
LD R, (15)
cp 924
JR 1,NOTAPE
LD A, (D5)
cp 99
JR 1,BTAR2
AND 1
JR NI, BTAP!
IPRINT (WRITE PROTECTED)
JR NOTARE
gTAP2: CALL  OFFCART 150 SAVE THE POORLY DESIBNED REGULRTORS
WPRINT TSTTAPM
CALL  SKIPPER
RET 1
15TTAP:
8] BC, 8FFROH
LD {ENDRAM), BC
LD KL, 80004
LD {RAMST) , HL
CALL  RAMTST
XOR A
LD {WBSTART), A
STA (DATABLOCK) , 40
LD {WBUFSAV) , B
CALL  ONCART
CALL  WRITED
LD H., 800e4
CAL  CLRH
X0R A
ouT (PA), A
LD {(RDBUF) ,HL
COMMAND REVSPCRECC
CALL  READIT
CALL  TESTTAR
JR 1,C0K
PRINT  NOCOMPM
JR TSTTAR
COK:  PRINT  COMPSM
CALL  OFFCART
CALL  CONT
RET
TRPECHK :
PUSHALL
b K8
LD DE, XAB
LD C,iFx
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Xbp= XOR 4
LD B,A

gbX:  ADD AN
INC HL
DINZ  ADDX
£X DE, HL
cp "
Jp NZ, STAMB
EX DE, HL
INC DE
DEC C
JR NZ, XCP
POPALL
RET

y EOD:
CALL  ONCART
CALL  SENDMA
COMMAND WRITEFXD
LD A (IS
AND COMSTATH
JR Z,W_E0D!
LD ML W_EDD
AUSH HL
Jp ABORT

W EODL: COMMAND WRITEFMC
LD A, (15)
AND COMSTAT™
JR 1,W_EDD2
LD 4L, W_E0Dt
PUSH  HL
Jp ABORT

WEDD2: CALL  OFFCART
CALL  TAPECHK
RET

WGPHDR :
X0R A
LD {WBSTART) ,A
STA {DATABLOCK), 4@H-2
LD HL, HDRRAM
LD {(WBUFSAV) , HL
CALL  BLANKB16
LD HL, HERDER
CALL  MNAME
CALL  ONCART
CALL  WRITED
CALL  DFFCART
CALL  BLANKB1G
LD HL, BDTAHDR
CALL  MNAME

{CLEAR M
LD HL, HDRRAM
CALL  CLReK
RET

WA:  CALL  ONCART
CALL  TAPECHK

PAGE B4
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CALL  NOBLOCKS
LD A, (BSTART)
LD (WBSTART) , A
CALL  FIXNOS
CALL  WRITED
CALL  OFFCART
RET
SCOMMAND : ouT {CA) A
CALL  RERDSTAT
BETDSIS: PUSH  AF
IN A, (DSI5)
LD {DS),A
CALL  RERDSTAT
IN A, {DSIS)
LD {15),A
Bop AF
RET
L]
RERDSTAT: N A, (P5)
RRCA
RRCA
JR NC, READSTAT
RET
1]
WRITESTAT: IN A, (PS)
RRCA
JR NC, WRITESTAT
RET
READIT: CALL  SENDMA
COMMAND READC
LD A, {15
cp OCoH
Jp NZ, ABORT
LD C,D5I5
CALL  READSTAT
IN E, (D)
CALL  READSTAT
IN D, {D)
LD HL, TIPBUF
READTIP:
DEC IE
CALL  RERDSTAT
INI
BIT 4,L
JR NZ, READTIP
LD HL, (RDBUF)
READLP:
DEC DE
BIT 7,D
JR NZ, DONEDK
CALL  READSTAT
INI
JR READLP

PABE 65
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DONEDK: RET
WBLOCK: PUSH  AF
puUss  EC
W CDA
W.0DP: CALL  WRITESTAT
ouTI
R 1,WEND
LD A, (WBSTART)
OR =
LD 4,A
R WLOOP
WEND:  POP BC
poP AF
RET
WRITE16:PUSHALL
LD HL, BUF16
LD B, 16

LD A, (WBSTART)
STA  (KBSTART), Q0

CALL  WBLOCK
LD (WBSTART),A
POPALL
RET

WRITE128: PUSHALL
D KL, (WBUF3AV)
LD B,128
CALL  WBLDCK
LD (KBUFSAV),H4L
POPALL
RET

BLANKB16: AUSHALL

)] BC, 16
LD HL, BLANK 16
LD DE, BUF16
LDIR
POPALL
RET

]

MNAME: PUSHALL
LD DE, B1ENAME
LD BC,8
LDIR
POPALL
RET

]

FIXNDS: PUSHALL
LD A, (CSN)
OR 304
LD (BSERND) , A
LD HLCEXN
LD A, 3eH

PRAGE 66



TAPE CARTRIDGES ROUTINES PAGE 67

LD
LD {BEXPNH) ,A
RLD
) {BEXPNL) , R
D sRESTORE CEXPX
POPALL
RET
WRITEPAR: PUSHALL
LD HL, SERBUF
LD {(WBUFSAV) , 4.
LD A, (WBSTART)
STA (WBSTART), B
LD B,2
WRPARA: CALL  WRITE!28
DINZ  WRPARA
LD {(WBSTART) ,A
POPALL
RET
WRITED:
CALL  SENDYA
LD A, (DATABLOCK)
LD {ESECT),A
LD HL, (WBUFSAV)
LD {EBUFSAV), HL
cp 41H
JR C, LASTBLOCK
SuB 4QH
LD {DATRBLOCX), A
LD B, 404
CALL  RECSIZ
CALL  WRITEiG
BWR:  CALL  WRITEiZB
DINZ  BWR
CALL  WRITEIT
JR WRITED
]
LASTBLOCK: LD B,A
CALL  RECSIZ
CALL  SETLIF
CALL  WRITELB
LDB: CALL  WRITEiZ2S
DINZ LDB
cp 4QH
JR 1,NPB
ADD A2
cp 40H
CALL  NZ,DBRXM ;ERROR
CALL  WRITEPAR
NPB:  CALL  WRITEIT
RET
NOBLOCKS:

PUSH  AF
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plisH BC
LD A, {BUFSIZ)
LD B,A
XOR 3
ADDREC: ADD A, 4@8
DJNZ  ADDREC
SUB 2
LD {DATABLDCK), A
pop BC
, POP AF
RET
s THIS SUBROUTINE SENDS THE MA
GENDMA: PUSH  AF
LD A, (IMA)
ouT {M),A
pOp AF
RET
RECSIZ: PUSE  AF
XO% g
LD {B16LE),A
$ LD AB
LD R, 404
LD (B16RO) A
pop AF
RET
SETLDF: STA (B16LB) ,
RET
WRITEIT:
COMMAND WRITEWCHC
BOTFIX: LD A, (18)
AND COMSTAT
IR NZ, WAROAT
LD A, (DS)
AND BOTM
JR 1,NOTBOT
COMMAND BWRITEC
JR BOTFIX
NOTBOT: CALL  EOTCH
COMMAND CURSTATC
CALL  EOTCH
RET
1
WABDAT: LD HL, WRECDVER
BUSH HL
ABORT: PRINT  ABORTM
LD A, {15)
AND @FH
SLA A
LD C,A
LD B,0
LD HL, JTABLEB

PAGE 68



PEPEPEPEPESERERE

FLAB:
IPRINT
RET

PROTECTED:
IPRINT
RET

NODRIVE:
IPRINT
RET

NORESP:
IPRINT
RET
FYVER:
IPRINT
RET

TRPE CARTRIDGES ROUTINES

HL,BC
EM
HL
D,M
DE, HL
()

OFFCART

[ONCART

A, (ESELT)
{DATABLOCK) , A
ML, (EBUFSAV)
{WBUFSAV) , KL
H

WRITED

FLAB
PROTECTED
NODRIVE
NDRESP
UNKNOWN
UNKNDWN
FMVER
TRBORT
RFEER
RFCRCC
RFSHORT
RFBVP
WF 3P
WF
RFFMD
UNKNOWN

(CODE @ FLAG COND.)
(CODE 1 WRITE PROTECTED)
(CODE 2 ND DRIVE OR TAPE)

(CODE 3 DRIVE DID XOT DO IT)

(CODE 6 FILE MARK VER. ERR.)

PAGE 63



TABORT:
CALL
JR
LD
AND
OR
PRINT
CALL
CALL
RET

NOEOT: IPRINT
RET

i
RFHER:
IPRINT

TPRINT

IPRINT

g
AEC Ay A
.

F

E0T:

EEg A%

TRPE CARTRIDGES ROUTINES

EOTCH
1, NCEQT
A, (143)
TRACKMA
30H
TRACKN
PBYT
CRLF

(CODE 7 ABORT BEFORE DONE)
(CODE 8 H-E-R)

(CODE 9 BAD CRCC )

(CODE 1@ SHORT REC.)

(CODE 1! BAD V. MR..)
(CODE 12 R-A-W ERROR)
(CODE 13 WRITE FAIL)

(CODE 14 FILE MARK DET.)

(CODES 4,5, 15 IMPROPER ABORT CODES)

A, (DS)

EOTH

1

EOT

oFFH $SET FLAG

AF
A, (INA)
TRACKXA

PAGE 79
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INC A
cp 4
R 1,BND_OF_TAPE
OR MAN
0 (IM,A
DO_IT_AGAIN:
CALL . SENDMA
COMMAND BWRITEFMC
D A5
AND COMSTATM
R 1,507 DONE
CALL  ONCART
R D0_IT_RGAIN
EO0T_DONE:
PP AF
RET
END_OF_TAPE:
CALL CAF
IPRINT (DUT OF TRPE)
Jp ENDPRO
:
BLANK16: DB @, 20H, 22H, 20H, 20, 28H, 20H, 20H, 284
DB 204, 20H, 204, 9,0,0,0
HEADER: 0B YBPHEADER?
BOTAHDR: DB ' SOEXPNOQ" -
RBORTM: DB 'ABORT 7,0
NOCOMP: DB YBAD TAPE OR DRIVE',CR,LF,0
TSTTAPY: DB YTEST TRAPE ', 0
COMASM: DB "TAPE DRIVE OK',CR,LF,d
TRACKNM: DB CR,LF

DB TRACK #,0
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r

CONTROL:

AF, IY

oFH

(LSN A

Al

{CSN) ,A

304

v, AF

KL, SERBUF
(SERPTR), HL

E86% GGEESEEEEE

A1
(INTPAT) , A
(STOPT1) , A

gm

(CEXPY), 1
LDSER
Sp17P

A, (SERTYR)
3

7, EVENTY
m
7,WINDOW
ENDARD

EE

EVENTX: INCSER

NEWSER

Cy 3 S
g S8 ©s8586
~

E]
WINDOM: INITH
EXPY

HL, CEXPN
PBCD

™

A, (1)
TRACKMA
304

PBYT

A,CR

PBYT
TCHECK
DOIT
NEXT

NC, WINDOW
INCSER
NEWSER

-
0
=
3

-

LDSER:

§ ESERERSESECEEC

HL, (SERPTR)
BC, NOPARA
DE, NSCRAY

EEE6



DATA ACEUISITION CONTROL ROUTINES

LD
POPALL
RET

INITH: XOR

2]
o

P

GMECREGE5 MEGEME=GCGGELGELEEE

5"
g

REMEEEES

'
INCSER:

GEGEE

{SERPTR) ,HL

A
LA

A, (BSTART)

H,A

{BUFPTR) ,HL

(WBUFSAV) AL

HL, (MSAMPS)

{NSAMPS), H_

A, T1_INT_EN OR EARLY_TERM

{INTPRT),A

(PCCLRB) , A

A, (ADVAL)
(RDPCRT) , A
A, (ANVAL)
(ANAPAT) , A

A,T1_INT_EN OR AD_INT_EN 0R EARLY TERM

(INTRRT) , A

HL, NSAMPS

A,TI_INT_EN OR EARLY TERM
(INTPRT), A

A,

(PCSETR) A

WDR

A, (LSN)
B,A
A, (CSN)
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NEXTU:

DATA ACHUISITION CONTROL ROUTINES

S8 WESECECABECHS

IPRINT
DI
HALT
OR6
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB

NC, ENDPRO
(TSN, A

1Y, AF

AF

NOTSTOR

C

A, (CEXPN)
A

C

{CEXPN), A
BC

B,A

A, (EXPN)
B

BC

YEXPERINENT #',0
' OTRACK #',0

(BAD ROM)

1FCoH
69H
OF6H
@DBH
@4DH
@BDH

21H
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DATA AC QUISITION CONTROL ROUTINES PAGE 75

DB 41K
DB @7BH
DB @1IH
):] B1BH
DB QEFH
DB TH
DB 88H
DB 86
DB SBH
DB o4
STAMB:
PRINT  STTHMES
JR STAMB
STTHMES:
DB 43
DB 41
DB 4C
DB 4C
DB 28
0B 36
DR 3t
DB 37
DB 2D
DB 37
DB 3
):] 39
DB 2D
DB 38
DB 34
DB 30
DB 3
i): o7
DB @D
DB (4
DB 2
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