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1/0 frea (8 - &HD)

BIT 7 6 5 4 3 2 { @  ADDRESS
Lm " +
Pl RS .NPIH EHKBIR!J NLOPR! NEXIRQ SLURM ‘NCTS OSR ! 2
P2 5 ISERT ‘ssmx 'swssn RSTX iBARCOD! 3
TRCSR  ICFOCF iU IEICH EOCT ETON EG oL ! 8
e S TIMER mua e 1 9k
nRONTH TINR uaLUE s ! %A RO
ROR TII'IER QUTPUT CONPARE UALUE msa) |
THROCRH ¢ TIMER OUTPUT COWPARE VALUE (LSB) | BHC
MRIR 1 T;PER INI;UT COPTIRE WALLE (5B) | @D RO
THRICR+1 TIMER INPUT CAPTURE UALLE (LSB) CgER
siowp {1 ! : : bR i1 ISS1 iS50 ! gHiB
SIOSR  IRORF IOFE TORE ERIE I TE WU sl
RDR T T SERIAL RECEIVE DATA ! gH12 RO
TOR %ERIAL faausm? DATA a3
RAMCSR RﬁHE E E P R
MSCINSC? .mcsce INKGLS INKSC4 NKSES INKSC2 INKGC1 INKSCB | 2428 4D
NRTH? 8 INKRTN?! mzms.mmns INKRTHA KRG mcnmz NKRTNL ! NKRTN@. 8H22 RO
P26 .pusz 'PLGI NPouT 'wmsx‘c_no chnm 1 gH26 WD
P28 ihBy_S0 Psu * P NG NI(RTNB- 8428 RO
LCDOAT ! C o Leo TRewsIT DATA ‘ : 8H2A U4+6R
BANKI ! O BAWCLSEECT ' ! gn3a v
BN ! ' éﬁNK @ SELECT | 4432 U
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BIT

LABEL
SECONDS
SECALRM
MINUTES
MINALRM
HOURS
HRSALRM
DYOFWK
MTHDAT
HNTH
YEAR
RTC_A
RTC.B
RTC.C
RTC_D

4 3 2 1 8

$
+

SECONDS

—— = = 4

SECONDS ALARM ¢ -1 = ANY TINE )
HINUTES ' ) ,

HINUTES ALARM ( - = mw nmjs )
z o
HOURS ALARM §—1=r§w TIHE )
3 T
L WONKN

MONTH

YEAR IN CENTLRY

WIP  INCNTE

@ IRS3 RS2 IRS1 IRSO
WIE ! ' L1 !B
T ! : :




MCASS
NPIN
NKBIRQ
NLOWPR
NEXIRQ
SLURY
NCTS
NDSR

SERTR
SERRX
SLVSER

RSTX
BARCOD

ICF
OCF
TUF
EICI
EOCI
ETO0I
1EDG
OLWL

551,558

NKSC?
to
NKSCA

NKRTN9
to
NKRTNB

M-CASSETTE COUNTER PULSE STATUS/WRITE PROTECT DETECT
PIN UALUE FOR SERIAL I-F

@ IF KYBD INTERRUPT

8 IF BATTERY LOY

8 IF EXTERNAL INTERRUPT

1 DURING CASSETTE + RS232 IO

CTS VALUE FOR RS232 I-F

DSR VALUE FOR RS232 I/F

SERIAL I/F TX LINE CUSED BY MPL)
SERIAL I-F RX LINE (USED BY WPU)
1=SERIAL -> SLAVE MPU

8=SERIAL ~> SERIAL IAF

RS232 1/F TX LINE (SOFTWARE GENERATED)
BARCODE READER DATA INPUT

1=INPUT CAPTURE UALUE MATCH
1=0UTPUT COMPARE UALUE MATCH
1=TIMER OUERFLOW (EVERY 1-9 SECOND)
1=ENABLE ICF INTERRUPT

1=ENABLE OCF INTERRUPT

1=ENABLE TUF INTERRUPT

ICF EDGE VALUE (B=1->8, 1=8-31)
OUTPUT VALUE TO RSTX ON OCF

SERIAL BAUD RATE:

00 - 38.4K BPS (SLAVE-MPU & SERIAL 1/F)
81 - 4.8K BPS

18 - 688 BPS

11 - 138 BPS

1=RECEIVE DATA REGISTER FULL

1=FRAMING ERROR

1=TRANSMIT DATA REGISTER EMPTY
1=ENABLE RORF INTERRUPT
1=ENARBLE RECEIVER

1=ENABLE TDRE INTERRUPT
1=ENABLE TRANSMITTER

1=ENABLE WAKE-UP MODE

1=ENABLE MPU RAM FROM &HBB-8HFF
B=ENABLE EXTERNAL RAM

KEYBOARD SCAN LINES, B=ENABLE LINE

KEYBOARD RETURN LINES, B=KEY PRESSED
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PLG2
PLG1
NPOUT
KYMASK
C.ND
LCDNO

NBY.S0
"

ulp
NCNTE
RS3 ~ RSB

PLUG2 UALUE ON M-CASSETTE I-F
PLUGT UALUE OW M-CASSETTE IF
POUT UALUE FOR SERIAL I/F
1=MASK KEVBOARD INTERRUPT
1=LCC COMMAND, B8=LCD DATA
@=ENABLE NONE, 1-6=ENABLE LCD:

DOT COLUMN:

8-39 48-79 88-119
it et S
IS B 13V LINES 8,1
i St TR
1415 1 6 1 LINES 2,3
e S S

LCD BUSY & SERIAL DATA OUT
1=POLER SWITCH ON

1=RTC SECOND UPDATE IN PROGRESS
1=1NHIBIT RTC COUNTING
PERIODIC INTERRUPT RATE:

0BG NONE

8811 8192 H2

B169 489 HZ

1184 W2

Hi2

{=INHIBIT UPDATE CVCLE
{=ENABLE PERIODIC INTERRUPT

1=ENABLE ALARM INTERRUPT
1=ENABLE UPDATE CYCLE INTERRUPT

1=RTC INTERRUPT
1=PERIODIC INTERRUPT
1=ALARM INTERRUPT
1=UPDATE INTERRUPT

1=POWER 0K



Page Zero Variables (SH4E - &HFF)

ADDRESS

8

BIT

LABEL
PURFLG

$t$LEE

P26 DATA

P26DAT

-4

B A

e

RAH
R8L
RiH

MAIN I-0 UARIABLES

BEEEEY BTE:EEEEEEEG

B e s e B i T it il SRR SR P A S S Y
+ - "
7 4
g £ 3
+ [+
2 2 2
x | ot m
I : 2 c
B 2 g
b = o
= — (=
e s L+ E 1
s 2
—
Z &
+ 3 w
+ +
T TR TR TR A S B I R e e Eri it AT Y

R6L
R7H
R7L
MeH
HeL
MiH
Mol
M7H
7L
K8H
KL
KeH
KL
S8H
Sal
SiH
3L



BIT
LABEL

INIFLG
PLGSTS

SRSTS

SI0STS
MIOSTS
SDIPSH

SbIPS2
MENEXEC
MENEXEC+1

7 6 S5 4 3 2 8 ADDRESS
'BASIC {REFRM | APN INITIALIZE FLAGS NENU | 2478
{BRKRS | : ' ! B IPLGIN @ - PROM RDR | 2H79
: ; : : : : 1 - UNDEFINED'

: : ; : : : 2 - NN !

; : : : : : 3 - UNDEFINED!

! : ; ; : } 4/5/6/7 - N-CASS |

ISER @-READ E-CASS :smpua'nspwu IRSPSE RS B-NONE | 8H7A
" {-READ N-CASS | : : P 1-RDUIND

! OPEAD RS232 | ! : ! 2-RD(CHAR) |

! 3-READ SERIAL | : : : :

! 4-WRITE E-CASS ! : : : :

! S-RITE N-CASS | ! : : :

! 6/7-URITE SERIAL | : : : :

LANG ISCRN ! ! NAM @ - BASIC ' gH7B
: : : : : 1 - MENU :

; ! : : ; 2-15 - USER NAMES |

'SBRK IBRCD ICART ISPKR !RSRD :mcnu YECRU IPRNTR | SH7C
{BRK  IPAUSE PWROFF !PURLO! rcxlm {TRSER Emsn.u ETRLCD ! QH7D
{PROTI0 | BASBNK INENENK | UBNK {NCWE B-AUTO JECWE G-AUTO | SH7E
: : ; ! ; 1-NORM | 1-NORM |

: ; ! i : 2-REVSE 2-REVSE |
{PTRON E 'PTRSEL DIPSEL SDFTDIP -
! EXECUTIUH ﬁDDRESS FOR mn awucnnw (MSB) | gHom
: EXEE‘UTIUN FDDRESS FOR NEXT awucanow (LSB) -
! :' | gHE
; : MENU UARIABLES P

: : ! gH9
! BASIC UARIABLES  + N et

: ;B
! \ RHFF



DN 1=EXECUTE SUBROUTINE AT (DWNADODR,DUNADDR+1) ON

POWER DOWN
up 1=EXECUTE SUBROUTINE AT (WAKADDR,BAKADDR+1) ON
POWER UP BY CLOCK INTERRUPT (NOT CURRENT VERSION>
BASIC 1=BASIC APN FILE EXISTS
REFRM 1=FILE REFORM SUBROUTINE EXISTS
HENU 1=MENU SVYSTEM INITIALIZED
BRKRS 1=TURN RS232 POWER OFF ON BREAK
SERPUR 1=SERIAL I/F POUER OM
RSPUR 1=RS5232 POUER ON
RSPSE 1=RS232 READ PAUSE (SLAVE BUSY)
LANG {=INTERPRETER HMOODE
8=MACHINE CODE MODE
SCRN 1=PHSICAL LCD SCREEN
8=VIRTUAL SCREEN
SBRK 1=SLAVE 1+0 BROKEN BY BREAK
BRCD 1=BARCODE POWER ON
CART 1=CARTRIDGE POWER ON
SPKR 1=BUZZER IN USE
RSRD 1=RS232 READING
MCRW 1=M-CASSETTE IN USE
ECRY 1=E-CASSETTE IN USE
PRNTR 1=M-PRINTER IN USE
BRK 1=BREAK KEY PRESSED
PAUSE 1=PAUSE KEY PRESSED
PUROFF 1=POUER SWITCH TURNED OFF
PURLOW 1=BATTERY LOW
CKINT 1=CLOCK INTERRUPT
TRSER 1=SERIAL 1-F IM USE
TRSLV 1=COMMUNICATION WITH SLAVE MPU IM PROGRESS
TRLCD 1=COMMUNICATION WITH LCD IN PROGRESS
PROTIO 1=ENABLE ACCESS TO @-8H4D
BASBNK MEMORY BANK FOR BASIC INTERPRETER
MENBNK MEWORY BANK FOR MENU
TUBNK CURRENT MEMORY BANK
PTRON SOFTWARE PRINTER ON/OFF SWITCH
PTRSEL 1=SOFTWARE PRINTER SWITCH
B=HARDWARE PRINTER SWITCH
DIPSEL 1=SOFTWARE DIP SWITCH
B=HARDUWARE DIP SWITCH
SOFTDIP SOFTWARE DIP SWITCH
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Systes Variables (&H108- &H139,8H218)

CLKVECT EQU gHiB9 ;CLOCK INTERRUPT VECTOR

EXTUECT EQU &H1B3 sEXTERNAL INTERRUPT VECTOR

TRPVECT EQU &H1B6 ; TRAP INTERRUPT UECTOR

SCIVECT EQU &H1G9 sSERIAL INTERRUPT VECTOR

TUFUECT EQU &HiBC sTIMER TUF INTERRUPT VECTOR

OCFUECT EQU &H1BF s TIMER OCF INTERRUPT VECTOR

1CFUECT EQU &H112 ;TIMER ICF INTERRUPT VECTOR

IRGUECT EQU &H113 ; IRQL INTERRUPT VECTOR

SWIVECT EQU &H118 33WI VECTOR

NMIVECT EQU &H11B sl INTERRUP VECTOR

FONTGPN EQU &H1E ﬁDDRESS OF FONTS FOR &HEB-8HFF
BRKADR EQU &H120 PODRESS OF BREAK SUBROUTINE (LANG=8)
HENADR EQU &Hi22 ﬁDDRESS OF MENU SUBROUTINE (LANG=8)
PAUADR EQU &H124 ;ADDRESS OF PAUSE SUBROUTINE (LANG=8)
CT3ADR EQU &H126 ;RDDRESS OF “PF3 SUBROUTINE

CT4ADR EQU gH128 ;ADDRESS OF “PF4 SUBROUTINE

CT3ADR EQU &H12A sADDRESS OF “PFS SUBROUTINE

RAMADR EQU &Hi2C ;TOP OF RAM + 1

PRMCNT EQU &H12E ;AMOUNT OF DATA IN PROM FILE
WAKADDR EQU &H138 ;ADDRESS OF POWER UP SUBROUTINE
DUNADR EQU &H132 ;ADDRESS OF POWER DOWN SUBROUTINE
BASICA EQU 8H134 ;ADDRESS OF 1ST APN FILE

BASICP EQU &H136 ;ADDRESS OF BASIC PROGRAMS

RFRMADR EQU &H138 sADDRESS OF FILE REFORM SUBROUTINE

SERSIOSTS EQU gH21B ;SERIAL INTERRUPT COPY OF SI0STS

Menu Variables (SHi3A-SHIZF)

BIT 7?7 6 S 4 3 2 1 8  ADDRESS
LABEL
BITWPE  |GHEROD|&HCAEG | SHAGD 1EHOAGR | 2600 |HAE8 12 D0a &8+ SH13A
: 1= HEADER EXISTS :
BITHPI  |eHEDA!EHCHOR: SHAGDE ‘2HE00D | 2H600 1 HAGEE 1212000 18D | 2H13B
: { = HEADER EXISTS :
LNKTBL .7 ) ' e 1 gHI3C
LNKTBL+H .ao&ts ILNKFLG. "a" — #PN FILE, "B" - BASIC, "E" - END | HI3D
H=REL | :
18=ABS | ;
LNKTBL+2 | ' ) MENU HEADER (MSB) | GHIZE
LNKTBL+3 ! i : RHI3F

MENU HEADER (LSB)
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Keyboard Locations

KSTKSZ EQU &Hi40 ;KEY STACK SIZE 1-15

KICNT1 EQU &H141 ; TIME TO AUTO REPEAT x (KICNTH)
KICNT2 EQU &H142 ;AUTO REPEAT TIME INTERUAL x (KICNTH)
KICNTH EQU &H143 sSAMPLING TIME x CLOCK PERIOD

MUKYTB EQU &H145 sKEY SCAN TABLE

OLDKTB EQU &H14F ;PREVIOUS SCAN TABLE

CHKKTB EQU 8H159 ;NEW KEY PRESS SCAN TABLE

KYISAD EQU &H163 ;POUER ON KEY INPUT ADDRESS

KYISFL EQU &H165 sPOMER ON KEY STACK STATUS

; 8HA -~ DATA IN STACK, END FETCH
; 8HB - DATA IN STACK, FETCH
; ELSE - NO DATA IN STACK

KYISCN EQU &H166 sNO OF CHARS IN POWER ON STACK 8 - 235
KYISPN EQU &H167 sNO OF CHARS INPUT FROM PWR ON STACK
STKCNT EQU &H168 ;NO OF CHARS IN KEYBOARD STACK
KYIMOD EQU &H169 ;10DE:
. MBPPF EQU &H88 ;87 1 = BREAK, PAUSE OR PF KEV INPUT
.CTRL EQU &H40 ;86 1 = CTRL INPUT
SHIFT EQU &H28 ;85 1 = SHIFT INPUT
.GRPHIC EQU &HiB ;B4 1 = BRAPHIC INPUT
LLWRLET EQU 4 ;82 1 = LOWER CASE MUDE
. NUMKEY EQU 2 ;81 1 = NUMERIC MODE
KYISTS EQU &H16A sKEY STATUS 8 - INHIBIT
H 1 - AUTO REPEAT
3 -1 ~ ENABLE
KYRPFL EQU &Hi6B ;AUTO REPEAT SCAN COUNT
KYIRPK EQU &H16C ;AUTO REPEAT SCAN POSITION
CKVRD EQU &H16D ;KEY CODE (PF KEY IS 2 BYTES)
PKYSTK EQU &H16F ;POWER ON KEY STACK (18 BYTES)
KYISTK EQU &H181 ;KEY STACK (15 BYTES)
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Micro Printer Locations

PRTFNT EQU &H198
PRTCNT EQU &H196
PRTBUF EQU gH197
R5232 Locations
RSBAUD EQU &H1AF
RSCRC EQU &HiB1
RSBCC EQU &H1B3
RSWDL EQU &H1BS
RSHOD EGU &HiB6
.PRTY EGU &H48
.CKCTS EQU &H2@
.CKDSR EGU &HiB
.RTSON EQU 8
.CHKCD EQU 4
.STPBIT EQU 1
RSSTS EQU &H1B?
.RED EQU &H8@
JTRE EQU &Hd@
.RRE EQU gHza
. RXOUR EQU 4
PTVE EQU 2
.COOFF EQ 1
R3SBFAD EGU gH1B8
RSBFTP EQU &H1BA
EQU H1BC
RSIFTR EQU &HI1BE
RSOPTR EQU &H1C8
RSDCNT EQU gHiC2

;6 BYTE FONT WORK AREA
;COUNT OF CHARACTERS IN
;PRINTER BUFFER 8..24
324 BYTE BUFFER

;R5232 TX BIT TIME:

;388 BPS
;4888 BPS

= §HEGB
= gHBe

;CRC POLYNOMIAL :
= §HB408
;CRC-16 = &HABAL
;CRC UALUE B=0K
;BORD LENGTH 5..8
HODE

:B7,6 = 2/3 NO PARITY

sCCIT

,
.
2
.
?

8

nowaau

STRTUS

,B?

BS
;B2
H:}
B@

Wy ouun .

0DD PARITY
EVEN PARITY
1 DO NOT CHECK CTS
1 DO NOT CHECK DSR
1 RTS ON
1 DO NOT CHECK CD
STOP BITS 1..3

1 RECEIVE BUFFER OVERFLOW
1 TRANSMIT ERROR

1 RECEIVE ERROR

1 DVERRUN ERROR

1 PARITY ERROR

1 CARRIER DISCONNECTION

;RECEIVE BUFFER ADDRESS

;END OF RECEIVE BUFFER ADDRESS + 1
;RECEIUE BUFFER SIZE

sRECEIVE INPUT POINTER

;POINTER TO LAST DATA FETCHED
;NUMBER OF DATA IN RECEIVE BUFFER



Serial I/F Locations

SRFMT EQU &H1C4 ;FMT DATA

SRSDEV EQU &HICS ;01D DATA

SRDDEV EQU &HIC6 ;31D DATA

SRFNC EQU &HIC? ;FNC DATA

SRS1Z2 EQU &HICB ;512 DATA

SRACK EQU &HIC9 ;ACK FROM DESTN DEV
SRTRC EQU &H1CA 3BLOCK TX COUNT

SRTIM EQU &H1CB ; TIME OUT FOR CHAR {(mS)
SRBTM EQU &HICC s TINE OUT FOR BLOCK {nS)
SRATH EQU &HICD sTIME OUT FOR ACK {n3)
SRMOD EQU &HICE ;8 - MASTER, 1 - SLAVE
SREIT EQU &HICF s IDLE TIME AFTER EQT (mS)
SRBCH EQU &H1D8 ;NO OF RECEIVED DATA
SREMD EQU &HID1 ;ERROR FLAG

SRRUL EQU 8H1D2 3 RESERVED

SRPTR EQU &H1D3 ;ADDRESS OF RECEIVE DATA BLOCK

Cassette and HicroCassette Locations

Note: External Cassette locations are labelled with names starting
with “CAS". Microcassette locations are labelled with names
starting with “MCS".

CASMOD EQU &HID3 3 MODE: +
MCSMOD EQU SHIEC ;
. 10STS EQ 4 ;83,2 = 2 OPEN FOR QUTPUT

H 1 OPEN FOR INPUT

H @ NOT OPEN
.FMTSTS EQU 1 ;81,8 = @ EPSON FORMAT
CASBLK EQU gHID6 3BLOCK RUMBER +
MCSBLK EQU &HIED 3
CASBCC EQU &H1D8 ;CRC VALUE FOR BLOCK +3
MCSBCC EQU &HI1EF 3
CASTMP EQU &HiDA 3 UNUSED +5
MCSTHP EQU 8HiF1 H
CASGSM EQU &HIDC ;GAP STOP MODE: +?
MCSGSH EQU BHIF3

<8 - TAPE STOPS AT GAP
i1 - TAPE DOES NOT STOP

CASSTS EQU &H1DD ; STATUS: +8
MCSSTS EQU 8HiF4 ;

. I0BFO EQU &HBE ;B7 = 1 BUFFER QUERFLOW

. JORDE EQU &H4B ;86 = 1 READ ERROR

. IOURE EQU &H20 ;B3 = 1 WRITE ERROR

.MCSCNU EQU &H1B sB4 = 1 WCS COUNTER NOT UPDATED
. 10ECF EQU 1 ;88 = 1 EOF

CASBUF EQU &HIDE ;START OF BUFFER +9

MCSBUF EQU EHIFS 3



CASBFT

WCSBFT

CASBSZ

MC3B52

CASRPTR
MCSRPTR
CASWPTR
MCSWPTR
CASBCNT
MCSBCNT
CASRTRY
HCSRTRY
CASRYCT
MCSRYCT
MCSCNTR

MCSSLUC
MCSSIOTH
MCSPLSE

EGU &H1EB
EQU &HIF?
EQU &HIE2
EQU &HIF9
EQU gH1E4
EQU SHIFB
EQU &HIE6
EQU SHIFD
EQU &HIEB
EQU &HIFF
EQU &H1EA
EQU §H281
EQU &H1EB
EQU 8H282
EQU &HoB3
EQU &Hoas
EQU &H286
EQU &H2@8?

Header Locations

CASBHID
HCSBHID
CASBND
MCSBNO
CASBRNO
HCSRBNG
CASID
HCSID
CASFNAM
HCSFNAM
CASFTYP
MCSFTVP
CASRTYP
MCSRTYP

CASBMOD
MCSBMOD

CASBLNG
MCSBLNG
CASDATE
MCSDATE
CASTIME
MCSTIME
CASVOLN
MCSUOLN
CASSNAN
MCSSHAM

EQU &H208
EQU &H324
EQU &H2D1
EQU 8H325
EQU &H2D3
EQU &H327
EQU &H2D4
EQU &H328
EQU &H208
EQU &H32C
EQU &H2EB
EQU &H334
EQU &H2EB
EQU &H33C

EQU &HZE9
EQU &H33D

EQU &H2EA
EQU &H33E
EQU 8&HoF4
EQU &H348
EQU &H2FA
EQU 8H34E
EQU &H386
EQU 8H39A
EQU &H388
EQU &H35C

;END + 1 OF BUFFER

:SIZE OF BUFFER

§IEXT ADDR TO STORE IN BUF
: LAST ADDR FETCHED FROM BUF
§N0 OF BYTES IN BUFFER

imx N0 OF READ RETRIES

:t{! OF RETRIES

:H-CﬁSSET TE COUNTER

s TAPE STOP WODE

s TIME OUT FOR TIMER x 1,95
;87 = PULSE STATUS

+&HB
+&HD
+&HF
+8H11
+8H13
+8H1S
+&H16
+H17
+8H19

+3H1A
+8H1B

;HEADER AREA START; DATA - *H"

:BLOCK NUMBER (@-65535)
sREPEAT BLOCK NO (@ OR 1)
;llel'l

:8 BVTE FILENAME

i8 BVTE FILETYPE
IRECORD TYPE:

I"F" FIXED LENGTH:

2" VARIABLE LENGTH
$92% WRITTEN TWICE
:BLOCK MODE:

$"S" - SHORT GAP

s"L" - LONG GAP
;*® - STOP BETUEEN BLOCKS

39 DIGIT ASCIT BLOCK LENGTH EG "

§ORTE (MMDDVY) 6 BYTE ASCII
;TII‘IE (HHMMSS) 6 BYTE ASCII
;;UULUHE NO

;SVSTEM NAME "Hx-20 °

236"



PROM Cartridge Locations

PRHSTS

PRMADR
PRMSAD
PRMEAD

Mesory Dump/ioad Locations

EQU &H2e8

EQU §H289
EQU &H26B
EGU &H26D

DLDSADR EQU &H2eF
DLDEADR EQU &H211
DLDGFF EQU &H213
DLDSTRT EQU &H215
DLDDUCE EQU &H217
DLDSTS EQU &H218
DLDPTR EQU &H219
Screen Locations

PSBUF EQU &H228
SCRTOP EQU &H278
SCRBOT EQU &H272
DISTOP EQU &H274
USCRX EQU &H276
USCRY EQU &H277
CURK EQU &H278
CURY EQU &H279
SCRLX EQU &H27A
SCRLY EQU 4278
CURMG EQU &H27C
USPD EQU &H27D
DISPX EQ &H27E
DISPY EQU &H27F
DISSTS EQU &H288
.SCRUR EQU &HBS
.CSRON EQU &H48
.CSREN EQU &H28
.SCRLY EQU &Hig
.SCRLD EQU 1
LCDTHP EQU &H281
CHEONT EQU &H286

;PROM CARTRIDGE STATUS:
387 = 1 IF POUWER ON

;88 = 1 IF OPEN

;PROM ADDRESS

mm FILE START ADDRESS
PR(]‘I FILE END ADDRESS + 1

;FIRST ADDRESS

;LAST ADDRESS

sOFFSET

sEXECUTION ADDRESS

;DEVICE NAME

;STATUS

;DEVICE TABLE POINTER:

+ 8,1 WORK AREA ADDRESS
3 OPEN READ ADDRESS
S5  OPEN SEARCH ADDRESS
7  READ BYTE ADDRESS
9 CLOSE ADDRESS

,11 OPEN WRITE ADDRESS
,13 WRITE BYTE ADDRESS

;0@ BVTE PHVSICAL SCREEN BUFFER
;ADDRESS OF VIRTUAL SCREEN BUF
;END OF VIRTUAL BUFFER + 1
;ADDR OF PHYS 5CR OW VIR SCRM
;UIR SCR WIDTH

;VIR SCR DEPTH

3 STATUS:
B? 1 = UPDATE ENTIRE SCREEN
B6 1 = CURSOR ON



Monitor

BRKADR
BRKINS
MNDISSTS
MNWRK

MNPC
HNRTNADR
MNPSBUF
MNROPT
MNTHP

ROM Vectors

RUNUKYTB
RUPRTCNT
RUCASCNT
RUMCSCNT
RURSDCNT
RULCDPS
RUIOBUF
RUUSPD
RUCASHDR
RUMCSHDR
RUKYIMGD
RUTRAP
RUSCI
RUTOF
RUQCF
RVICF
RUIRO1
RUSWI
RUNHI
RURESET

RUJIMPCLK
RUJIMPEXT
RUJMPTRP
RUJMPSER
RUJMPTOF
RUJMPOCF
RUJMPICF
RUJMPIRG

EQU &H2AB
EQU 8H2A2
EQU &H2A3
EQU &H2rd
EGU &H2BF
EQU &H2C1
EQU &H2C3
EQU &H2CS
EQGU &H2C6

EQU &HFFDB
EQU 8&HFFD2
EQU &HFFD4
EQU 8HFFD6
EQU &HFFDB
EQU &HFFDA
EQU &HFFDC
EQU &HFFDE
EQU &HFFEB
EQU EHFFE2
EQU &HFFE4
EQU &HFFEE
EQU 8HFFF8
EQU &HFFF2
EQUY &HFFF4
EQU &HFFF6
EQU &HFFFB
EBU &HFFFA
EQU &HFFFC
EGU EHFFFE

EQU &HFFBS
EQU &HFFBB
EQU &HFFBB
EQU &HFFBE
EQU &HFFCH
EQU &HFFC4
EQU 8HFFC?
EQU &HFFCA

3BREAKPOINT ADDRESS
;BREAKPOINT INSTRUCTION

sSTORES DISSTS ON ENTRY

323 BYTE WORK AREA

;sPC UALUE

;B CHD RETURN ADDRESS

sADDR OF END OF LINE OF PSBUF
;FLAG FOR R OPTION

;10 BYTE WORK AREA

;ADDRESS OF RSDCNT
;N)DRESS OF PSBUF
;ADDRESS OF 268 BYTE BUFFER
;ADDRESS OF USPD
sADDRESS OF CASHDR
;ADDRESS OF MCSHOR
;ADDRESS OF KVIMOD
; TRAP INTERRUPT ADDRESS
3SCI INTERRUPT ADDRESS
;s TOF INTERRUPT ADDRESS
;0CF INTERRUPT ADDRESS
3 ICF INTERRUPT ADDRESS
3 IRG1 INTERRUPT ADDRESS
;SWI INTERRUPT ADDRESS
sNM]1 INTERRUPT ADDRESS
;RESET ADDRESS

33 BYTE CLK INT VECTOR
;3 BYTE EXT INT VECTOR
33 BYTE TRAP INT VECTOR
:3 BYTE SCI INT VECTOR
BYTE TOF INT VECTOR
BYTE OCF INT VECTOR
%TE ICF INT VECTOR

:3
g
33 BYTE IRQ INT VECTOR



Section 2
ROM caills



Keyboard ROM Calls

+
t

{ADDRESS

G
%

DESCRIPTION

INITKY 18HFFAG

S S o

INITIALIZE KEY INPUT

IENTRQ NONE

EXIT: NONE

iPRESERVED:  NONE

IKYSTS

IREAD KEV STATUS

v SRR S S

JENTRV: NONE

IEXIT: (A) MO OF CHARS IN KEV STACK
! C 10 ERROR FLAG {=ERROR
; Z 1 IF (=B

{PRESERVED:  (B), (X}

2
=

- e ms - - ——————- - ee —— . m- ———-—— -

1GET KEV INPUT

JE SR S R ——

{ENTRY: NONE

'EXIT: (A)  KEY INPUT (1 BYTE CODES)
D) KEY INPUT (PFI - PFI8)

; C 10 ERROR FLAG 1=ERROR
:YPRESERUED: 0

- - — -

K?SCN

.SCﬂN KEY MATRIX

d -

- 4+

:ENTR? NONE

EXIT- MUKYTB 1S UPDATED

- -

INIPKY &HFF22

?mmauze POUER ON KEY STACK

.EMTR? (X) ADDR OF POWER ON STRING
: (B> NO OF CHARS IN STRING

?Exn NONE

T

{PRESERVED:  NONE

[ SPUR S I S



LCD ROM Calls

! LABEL  |ADDRESS ! DESCRIPTION

DSPLCH &HFF49 (DISPLAY ON LCD OR CLEAR LCD

iENTRY: (B> NUMBER OF CHARACTERS
CLEAR SCREEN IF (B)=8
(X) IF (B)>@ ADDRESS OF DATA
+8 X CO-ORDINATE 9..19

¥ CO-ORDINATE 8..3

+2 ~> DISPLAY DATA

NONE
IPRESERVED:  NONE

SHFF4C IDISPLAY A CHARACTER ON PHYSICAL SCREEN
1AND UPDATE PHVSICAL SCREEN BUFFER

IENTRY: <) DISPLAY DATA
: (X) X-COORD : V~COORD

IEXIT: <X)  UPDATED DISPLAY POSITION !
IPRESERVED:  (A), (B) !

&HFF3B ?DISPLHV A CHARACTER ON PHYSICAL SCREEN 37
iTHE PHYSICAL SCREEN BUFFER 1S NOT USED !

E IENTRY: (R DISPLAY DATA
5 : (%) -CO0RD : Y-COORD

et e m- - ——
-+
—

rm
>C
-t
—

:

LR SRR JETI SRR it LTI T T

DISPIT

4

EEX!T: (X}  UPDATED DISPLAY POSITION

e e mm — = dh e e e e o= G E e m i mm - —————— o ——

PRESERVED:  {A), (B)
READ FONT PATTERN

{ENTRY: (A) CHARACTER CODE
(X) ADDRESS OF 6 BYTE WORK AREA

EXIT: FONT PATTERN IN WORK AREA
NONE

i

'
+ " +
t

]

)

RDCFNT '

URUR KR R R

2
:

# e mm - m————————

[ R AT R
JR W SR



: LABEL

{ADDRESS

DESCRIPTION

LCDﬁDDR

{RHFFS2

t
1
1
1
'
t
]
'
]
'
]
1
1
]
]
1
1
1

SELECT LCD CHIP IN COHMAND MODE

DOT CCILUN"I 8..119
ROW 8..

EXIT (A)
{B)

DOT COLUMN + BANK NO
CHIP NO + 8

l
'
]
'
+
+
]
+

PRESERUED:

X

e

TXRRLC

:TRﬁNSMIT COMMAND OR DATA TO LCD

[P AU SN UPR A S

TENTRY: (A

COMMAND/DATA BYTE

{EXIT:

NONE

I PRESERVED:

(AY, (B), (R}

[ I

LCOMOD

{DESELECT LCD OR CHANGE MODE

SN S P S

ENTRY: (D) &HB8@@ SELECT DATA MODE
§HBBO SELECT COMMAND MODE

SHF@8 DESELECT LCD

[t S

O U &

EXIT:

NONE

-

-

PRESERUED

NONE

UIRSCR

'QHFFSE
{SHDFF4

VIRTUAL SCREEN ROUTINE

o 4 _..4

ENTRV. )

ADDRESS OF DATA PACKET

[V SR R

|EXIT!

DATA PACKET MAY BE UPDATED

1 PRESERVED:

NONE

1&HFF61
1&HDFEE

'RECOVER VIRTUAL SCREEN

EENTR?:

NONE

EXIT:

NONE

4
+

NONE

d me mm mm ma cm e = A v = —— mm —— o = = mm - —o - ————

1 PRESERVED:

U PR S RO R A



Serial I1-F ROM Calls

3
+

] DESCRIPTION

e b T T T I S &

ITURN SERIAL 1/F POUER ON OR OFF

IENTRV: (A) @ - TURN POUER OFF
1 - TURN POVER ON

EXIT: (A) ERROR CODE - B 0K
2 1 IF {A)=0

C 10 ERROR 1=ERROR

L L T S AP

2
g

. - e e —— - ———— ]

PRESERVED: (B), (X)
ISERIAL I/F BLOCK TRANSHISSION

IENTRV: (A) 8 - TRANSHIT ONLY
1 - TRANSMIT & RECEIVE
(%) ADDRESS OF PACKET

EXIT: PACKET MAY BE UPDATED
(R) ERROR CODE @ - OK
10 ERROR 1=ERROR

C
2 1 IF (M=B

B G S Ui S

PRESERUED:  NONE

8
=z

SERIAL IAF BLOCK RECEPTION

z
-
2

: (%) ADDRESS OF PACKET

%
&

PACKET MAY BE UPDATED
{A) ERROR CODE 8 - 0K
(B> IF #=8, B=HEADER
1=N0 HEADER
C 10 ERROR 1=ERROR
2 1 1IF {m=6

e e cm e mm e e g e == me G e e oo e -

PRESERVED:  NOWE

SRINI

- o

INITIALIZE SERIAL I/F

ENTRY: {A) B=WASTER, 1=SLAVE

4

t

NONE

PRESERVED:  NONE

1

G e e cm e om e mm e e mmmm = ———

EXIT:

2-4

[ U N i U VU U ULVl P U R



RS232 ROM Calls

! LABEL  !ADDRESS ! DESCRIPTION '
ERSMST E'&rfFas {SET RS232 PARAMETERS !
i i 'ENTRY: (A) MODE: :
! : : B7.6 8 EVEN PARITY !
: : : i 00D PARITY :
! : ; 273 NO PARITY :
; : : B5 BCHECK CTS, 1 NOT |
; : : B4  @=CHECK DSR, i NOT !
: : : B3  1=RTS ON, @ OFF :
: : : B2 B-CHECK D, 1 NOT !
: : : B1,8 NO OF STOP BITS 1..3 !
: ; ; 8 BIT RATE & YORD LENGTH: !
: ; ; B7-4 BIT RATE 8-7 :
5 : : B3-8 WORD LENGTH 5-8 ;
E {ERIT: NONE H
E : IPRESERVED: (A, (B), (X) :
IRSONF \SHFFBS |TURN RS232 IF POWER ON OR OFF :
E i IENTRY: (A) @ - TURN POWER OFF '
5 : : 1 - TURN POWER ON ;
E ; 'EXIT: (A) ERROR CODE - 8 OK :
; : : ¢ 10 ERROR 1=ERROR :
: ; ; Z 1 IF (W)=B :
E 5 IPRESERVED:  (B), (X) :
1RSOPEN 'GHFFB2 1OPEN RS232 FOR INPUT :
; : YENTRY: (D) RECEIVE BUFFER SIZE i
3 5 ; (X) RECEIVE BUFFER ADDRESS !
: ': IEXIT: (A) ERROR CODE 8=0K :
5 : : C 10 ERROR FLAG 1=ERROR :
! 5 {PRESERVED:  NONE !




t LABEL  |ADDRESS ! DESCRIPTION !
IRSCLOS 'SHFF7F  ICLOSE RS232 INPUT :
5 1ENTRY: HONE :
: ! IEXIT: (A)  ERROR CODE 0=0K :
: : : C 10 ERROR FLAG 1=ERROR :
: : : 2 1IF (A=8 :
: : \PRESERVED:  (B), (%) '
IRSGSTS 'QHFF7C  1GET RS232 INPUT STATUS :
: IENTRY: NONE :
: E IEXIT: (A) B7=1 IF RECEIVE BUFFER FULL!
: : : (B> B5=1 IF RECEIVE ERROR :
: : : B2=1 IF OUERRUN :
: : : Bi=1 IF PARITY ERROR :
: : : B8=1 IF CARRIER DISCONNECT !
: ; IPRESERVED:  (X) 3
IRSGET 'SHFF79 IREAD ONE CHARACTER FROM RS232 BUFFER !
1ENTRY: NONE :
; i IEXIT: (A) RECEIVED DATA :
: : : (8> ERROR CODE: :
: ; : 8=0K ;
: : : 1=BUFFER FULL/BUFFER EMPTY |
! : : ELSE 10 ERROR :
: : : C 10 ERROR 1=ERR(R :
-: ! : Z 1 (BB :
: E IPRESERVED:  (X) '
ERSPLIT 19HFF76 | TRANSMIT CHARACTER TO RS232 IF H
LENTRV: (A) CHARACTER !
; : {EXIT: (B) ERROR CODE: :
: : : 8 0K :
; : : 1 DSR OFF :
: : : 2 CTS OFF ;
: : : 3 DSR & CTS OFF :
: ; : C 10 ERROR 1=ERROR :
g ': ; Z 1IF (B)=8 :
: : IPRESERVED:  (A), (%) :




! LABEL .aooness DESCRIPTION

JF SR R

?PRESERUED: (A), (B), (X3, {CCRY

+
t

Cassette & Microcassette ROM Calls

{CHKRS '2HFF16 IRESTARTS INTERRUPTED Rs232 INPUT
: i 1ENTRY: NOKE :
| 1EXIT: NONE '

! LABEL 'ﬁDDRESS DESCRIPTICN

RMTONF !&HFF46 TURN EXTERNAL CASSETTE REMOTE ON/OFF

ENTRY: (A} @ OFF
1 ON

[ S .

:EXIT: (A) ERROR CODE 8 - OK
; C 10 ERROR 1=ERROR

{PRESERVED:  (B), (X)

TENTR‘:‘ NONE

EXIT {A) ERROR CODE @ - OK
C 10 ERROR FLAG 1=ERROR

!MCSNF\N !Y&HFFGD {ENTERS MANUAL MICROCASSETTE MODE (*PF1)

i Z 1 IF (R=B
;PRESERUED NONE

3HFEF5 {REWIND MICROCASSETTE TO START OF TAPE

]
t
+
+
'
1

EI\ITR\’- NONE

lEX!T (ﬁ) ERROR CODE 8 -~ OK
TAPE COUNTER UALUE
C 10 ERROR FLAG 1=ERROR

PRESERUED NONE

1
'
1
1
1
1
1
t
1
1
]
1
]
1
1
i
]
1
1
'
+
+

i Z  1IF (R)=D

2-7



: HDDRESS

DESCRIPTION

U R U

MCSSEK

{SHFEF2

1
t
1
'
¢
1
'
|
]
1
1
1
1
1
]
[
]
1
1
b

'WIND MICROCASSETTE T0 SPECIFIED COUNT
TENTRV: (%) TAPE COUNT

1
1
+
+
]
b

1EXIT: <A)  ERROR CODE & ~ OK :
' (X)  TAPE COUNTER UALUE i
] C 10 ERROR FLAG 1=ERROR i
i 2 1 IF (R)=8 i

IPRESERVED:  NONE

—

MCSCNT

{QHFEEF

;SETS OR READS M-CASSETTE COUNTER UALUE !

‘ENTRV {A) @ - READ, 1=SET i
: (%) COUNTER UALLE (A=1) |

EXIT- (X COUNTER UALUE (A=B)
C 10 ERROR {=ERROR

—— gy m———

IE:
@
3

®

CASOPHR
MCSOPKNR

18HFF43
SHFFBA

]
1
1
'
1
'
|
i
1
1
'
0
]
L}
]
]
+
[
v
i
1
]
I
]
1
]
'
1
'
]
'
]
1
t
£
1
)
1
i
]
1
]
i
1
Ll
1
1
[]
'
1
|
1
1
+

DPEIG SPECIFIED CASSETTE FILE FOR INPUT
OPENS SPECIFIED M~CASS FILE FOR INPUT

I
JENTRY: (X)  PACKET ADDRESS:
: +8 STOP MODE:

8 SToP

1 NOT STOP

-1 AUTOMATIC
+1,2 ADDR OF 268 BYTE BUF
+3..+418 8 BYTE FILENAWE
+11..+18 & BYTE FILETVPE

t
3
[}
1
+
1
1
+
T
1
Y
+
1
1
3
+
1
1
b
+
1
i
)
1
t
t
+
i
4
1
1
1

2EXIT: {A) ERROR CODE B=0K
] C 10 ERROR FLAG {=ERROR
i 2 1 IF (R)=8

B i T S S e T

1
1
]
'
]
1
3
+
]
)
+

{PRESERVED: NONE



g
7
3

DESCRIPTION

+ -

P

2
2ls
=R

MCSSRCH

e T P 5

&HFF48
SHFF@?

{OPENS FIRST CASSETTE FILE FOR INPUT
EUPENS FIRST M-CASS FILE FOR INPUT

+

ENTRY: (X} PACKET ADDRESS:
+8 STOP MODE:

[}

] @ STOP

] 1 NOT STOP

] ~1 AUTOMATIC

] 41,2 ADDR OF 268 BYTE BUF
: +3..+18 8 BYTE FILENAME

i +11..+418 8 BYTE FILETVPE

+19..+35 SPARE

{EXIT: PACKET:
+19..427 8 BYTE FOUND FILENAME
+28..435 8 BYTE FOUND FILETYPE
(R)  ERROR CODE B=0K
C I0 ERROR FLAG 1=ERROR
2 U IF (R)=0

'PRESERVED:  NONE

G me e - i e - n e i v — A R M A e M = mm e e . - - —————— =

'y

:
+
1
'
]

]
t
|
1
'
I
¢
1
]
1
]
4
t
1
1
1
]
1
]
¢
'
'
Il
'
1
t

SHFF3D
RHFFa4

IREAD ONE CHAR FOM E~CASS FILE
;READ ONE CHAR FROM -CASS FILE
EENTR?: NONE
EXIT: (A)  CHARACTER

(B) ERROR CODE:

: 8 - 0K
: 1 - EOF

ELSE 10 ERROR
C 10 ERROR FLAG 1=ERROR
Z 1 IF (B)=B

{PRESERVED: (%)

d e mm e e mm s mmmm e o e o e me e mmee G- - mm . n - - —————— - —— e = J. - -
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{ENTRV: NONE

iEXIT: (A)  ERROR CODE 8=0K
C 10 ERROR FLAG {=ERROR

¢ LABEL  ADDRESS ! DESCRIPTION '
chasomu 18HFF3A |OPENS CASSETTE FILE FOR OUTPUT :
'gncsopﬂu 1SHFFB1  |OPENS H-0ASS FILE FOR OUTPUT :
; ; IENTRY: (X)  PACKET ADDRESS: )
; ; ; +8 STOP MODE: :
: : : 8 STOP ;
; : ; 1 NOT STOP ;
: : : #1,2  ADDR OF 26@ BYTE BUF !
; : : 43,418 B BYTE FILENAME :
5 ! : +1i..+18 8 BYTE FILETWE ;
: 5 YEXIT: (A) ERROR CODE B=0K '
| : t~ € 10 ERROR FLAG 1=ERROR :
; : : Z  1IF (=8 ;
5 ; {PRESERVED:  NONE :
::casm ir&H-'F37 IWRITES ONE CHAR TO E-CASS FILE :
Emsm &H-‘EFE 'WRITES OME CHAR TO M-CASS FILE i
! VENTRY: (A) CHARACTER :
: :' {EXIT: (B) ERROR CODE 8=0K '
: : : C 10 ERROR FLAG 1=ERROR ;
| : R ) :
E ; {PRESERVED:  (A), (¥) i
}ms::Ls ‘:r&HFF34 ICLOSE CASSETTE FILE '
§ncscus ISHFEFB  !CLOSE M-CASS FILE

' .

1
L]
)
Ll
1
'
1
[
1
b
i
1
'
+
1
{
i
+

5 Z 1 IF (=D
{PRESERVED:  HONE

2-18
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Microprinter ROM Calls

4

,_
3
A
m

|ADDRESS |

DESCRIPTION

PRTCHR 1&HFF97 EPRINT ONE CHAR ON MWICROPRINTER

- -

IENTRY: (A) CHARACTER

IERIT: €

10 ERROR FLAG 1=ERROR

IPRESERVED: (A, (B), (%)

[P SR R N

+
t

PRTLIN

&HFF94 {PRINT OME LINE ON MICROPRINTER

IENTRV: (%) ADDRESS OF 24 CHAR BUFFER

[ S

IERIT: C

10 ERROR FLAG 1=ERROR

= m - - —— g mm—— - —— == —m =

?PRESERUED: (A), (B), (K)

e mm mm e ——————

PRTDOT

8HFF91 EPRINT ONE DOT LINE ON MICROPRINTER

PO NI R

4
+
$

{ENTRY:

%)
+3
+

+23

ADDRESS OF 24 BYTE BUFFER
B@->00T 8 .. BS5-XDOT 5
B@->00T 6 .. BS-XDOT 1t

B8->DOT 138 .. B5-XDOT 143

'
]
i
i
¥
'
+
+.
+
]
i

EXIT: C

10 ERROR FLAG 1=ERROR

YRS T PR I |

b o . - ———— e - ——

| PRESERVED:

(R, (B), (X)

+

PRTLFD

3
&

'FEED PAPER ON MICROPRINTER

YiEHTRR': {A) NUMBER OF DOT LINES FEED

+
¢
t
+

EXIT: C

10 ERROR FLAG 1=ERROR

+

o

IPRESERUED: (A, (B), (XD

2
=

&HFFEB IPRINT PHYSICAL LCD SCREEN (*PF2)

ENTRY:

NONE

TERIT: C

10 ERROR FLAG {=ERROR

RO K S S A S R

'PRESERVED:  (A), (B, (X)

e emmmamee e

+

2-11



ROM Cartridge RON Calls

! LABEL  {ADDRESS ! DESCRIPTION !
Iimmpw E&HFEEE 10PEN ROM FILE FOR INPUT '
:' E {ENTRY: (A) 8 - FILEMAME NOT RETURNED |
; : : 1 - RETURN OPENED FILENANED'
; : : 0 PACKET ADDRESS: ;
: ; ; +8..47  FILENAME ;
: : : +8..415 FILETYPE ;
5 5 : +16..431 UNUSED (A=1) :
: ; YEXIT: PACKET: (A=1) '
: : : +16..423 OPENED FILENAME :
: ; : +24..431 OPENED FILETVPE :
: : : ¢ ERROR CODE 8=0K :
; ; : ¢ 10 ERROR FLAG 1=ERROR :
; : ; Z 1IF (R)=B :
! ; {PRESERUED: NONE |
Pﬂmu &HFEE9 IREAD ONE BVTE FROM PRON FILE '
VENTRY: NONE '
! : IEXIT: (A)  BYTE READ i
: ; ; (B) ERROR CODE: :
' ) \ A - 0K H
H ' H i - EOF H
: : : ELSE 10 ERROR :
! : : C 10 ERROR FLAG 1=ERROR :
5 5 : 2 1IF (BB !
; : {PRESERVED:  NONE
PRMCLS 'GHFEES !CLOSE PROM FILE

'ENTRY: NONE

+
]
b
'
'
[}
1
[l
)
1
|
]
[}
1
1

4 e mm e e e e e

{EXIT: c 10 ERROR FLAG 1=ERROR

{PRESERVED:  (B), (X)

L AR T LT R S

+

2-12



E LABEL  !ADDRESS ! DESCRIPTION
IPRIDIR {$HFEES Ensao PRON DIRECTORY RECORD

’EHTRH' (A DIRECTORY RECORD NOD 8..63
' (X) ADDR OF 32 BVTE WORK ARER

5 :EXIT. WORK AREA:
: DIRECTORY RECORD (A=@)

L
]
'

+
i
1
+

+
i
'
'
'

.EXIT (A) ERROR CODE B=0K
] 10 ERROR FLAG 1=ERROR
i 2 1 IF (A)=8

RESERUED NONE !

8 TSP

i

Memory Dump/ioad ROM Calls

DESCRIPTION
OPEN FILE FOR MEMORY DUMP TO DEVICE

iENTRV {B)> DEVICE NAME:
"M" ~ M-CASS
"C" - E_C s
"G" - RS232 (118 BAUD)

] “6" - RS232 (4886 BAUD)

] Xy  PACKET ﬂODRESS {27 BVTE)
: +8 TAPE STOP MODE:

] 8 - ST0P

] 1 - DO NOT STOP

' +1,2 ADDRESS OF 268 BYTE BUF
' +3..+18 8 BVYTE FILENAME

; +11..+18 8 BYTE FILETYPE
]

8 ~
b

1
'
+
t

g

+19,28  DUMP START ADDRESS
+21,22  DUMP END ADDRESS
+23,24  DUMP OFFSET

+25,26  PROGRAM EXEC ADDRESS

EXIT: (A3 ERROR CODE B=0K
c 10 ERROR FLAG 1=ERROR

PRESERUED: NONE

e em - - ———— - —— - —— - —— ———————— —— - ———— e ==
g s s Sy 5
B mm g e d mm - - = - —————— = e = o

2-13



T CheeL -aooness DESCRIPTION
SoHPBIN RHFEDD :mup MEMORY TO FILE
ENRY: O i
UEXIT: C 10 ERROR FLAG 1ERROR |
IPRESERVED:  NONE
LODOPH SHFEDA SOPEN FILE FOR MEPORY LOAD FROM DEVICE !

+
]
1

ENTRY: (A) - DO NOT RETURN FILENAME !

EXIT: PACKET:

' +19,..+26 FOUND FILENAME
: +27..434 FOUND FILETYPE
E éﬁ) ERROR CODE 8=0K

] - RETURN OPENED FILENAME |
] (B) DEVICE NAME: i
] "M - W-CASS i
] "C" - E-CASS ]
: “P" - ROM CARTRIDGE :
] "g" ~ R5232 (118 BAUD} :
: "6" ~ RS232 (4888 BAUDY |
] {X) PACKET ADDRESS: '
] +@ TAPE STOP MODE: }
1 8 - SToP :
: 1 - DD NOT STOP !
] -1 - AUTOMATIC '
] 41,2 ADDRESS OF 26@ BYTE BUF:
' +3..418 8 BYTE FILENAME '
] +11..+18 8 BYTE FILETYPE !
] +19,26  LOWER ADDRESS LIMIT :
! +21,22  UPPER ADDRESS LINIT i
i +23,24  LOAD OFFSET )
: +23..434 SPARE (A=) i

10 ERROR FLAG 1=ERROR
PRESERVED: NONE
RHFED? :LUPI} MEMORY FROM FILE

.ENTR\' (R) @ - L0AD FILE INTO MEMORY
1 - BO NOT LOAD ~ UERIFY

?EXIT (X)  PROGRAM EXEC ADDR
] {A)  ERROR CODE B=0K
: C 10 ERROR FLAG 1=ERROR

: PRESERVED:  NONE

3
+

|
1
'
t
t
t
[}
]
1
1
1
i
[l
1
"
T
1
'
]
§
[l
'
1
1
1
'
£
[
]
1
[l
Ll
i
'
'
1
1
[
]
'
|
1
]
]
1
'
[
]
]
t
]
'
Il
1
1
t
i
¢
1
'
]
$
]
]
]
'
1
'
]
1
‘
)
1
)
]
[l
]
'

I
]
]
|
1
1
t
Ll
1
1
1
1
1
'
1
1
]
¥
1
'

[E SRR AR pu AP AP S

2-14



Miscellaneous ROM Calls

! LABEL  !ADDRESS ! DESCRIPTION '
gsuscun ::aurm {SEND BYTE TO SLAVE MPU H
; 5 IENTRY: (R) BVTE :
5 : 'EXIT: (A) SLAVE RETURN CODE '
5 3 t € 10 ERROR FLAG 1=ERROR :
! : {PRESERVED:  (B), (X) H
1BEEP '8HFF64  {SOUND BUZZER '
: : LENTRY: (A TONE @..56 :
: : : (B DURATION (UNITS: .1S) 8.255!
: 'EXIT: C 10 ERROR FLAG 1=ERROR |
: E IPRESERUED:  (A), (B), (X) H
SLEEP é&HFFﬁ‘J {ENTER SLEEP MODE UNTIL INTERRUPT H
: : VENTRY: NONE H
; EXIT: NOKE '
; E {PRESERVED:  (A), (B, (X) '
{CHKPLG 'SHFF2E  ASCERTAIN PLUG IN CARTRIDGE TYPE i
1ENTRY: NONE H
E : 'EXIT: (A) DEUICE CODE: !
! : : 8 - ROM CARTRIDGE :
: ; : 1 - UNDEFINED :
: : ; 2 - NONE :
: : ; 3 - UNDEFINED :
: : : 4-7 - MICROCASSETTE ;
! 5 : C 10 ERROR FLAG 1=ERROR :
.: :' IPRESERVED:  (B), (X) !
| PUROFF 'GHFFAC {TURN POWER OFF - NO EXIT i
: E TENTRY: NONE '

2-13



TTLABEL ADDRESS | DESCRIPTION
IPURDUN  IGHFFIF IDISPLAYS “CHARGE BATTERY'" :
: : {RETURNS ONLY IF BATTERY RECOVERS, :
5 ! {0THERUISE TURNS POUER. OFF i
IENTRY:  NOKE :
T:EXIT: NONE
E {PRESERUED:  NONE
?REQINI igHFF13  COLD START - EXIT VIA RESET UECTOR i
': ! ENTRY:  NONE
Eumpze %s&rem HURITE DATA T0 P26 AND P26DAT
5 5 IENTRY: <A) PORT MASK - 1=ALTER BIT |
! 5 f (B) PORT DATA i
'EXIT: NONE '
i J?PRESERUED: (), (B, (X)
:?seauu 12HFFAS 110 BREAK PROCESSING, SET BRK AND SBRK !
IENTRY:  NOME !
EXIT: NONE
! 5  PRESERUED: | NONE
fnsrm E&HFF% RESTART BROKEN 10
EENTR‘J: NONE
EXIT: NONE
E | |PRESERVED: () :
?cmm ;-'anpmr {RESET BRK & SORK, RESTART RS232 INPUT |
YENTRY: NOKE :
stn NONE
IPRESERVED: ~ NONE

2-16



&
&

RODFESS

DESCRIPTION

INITIO

S
§

e R e m e mmmm———— e ==

:CﬁLLS HSTRIO, INITIALIZES KEYBOARD,
iLCD, CALLS RSTIO, ASCERTAINS CARTRIDGE

1 TYPE, ENABLES INTERRUPTS

[N S

LENTRY:

NONE

LEXIT:

NONE

im&mwm

NONE

HSTRIO

&HFEDI

e e e ————

.INITIﬁLIE 10 SYSTEM EXCEPT KYBD & LCD

' ENTRY:

NONE

N S A DU R—

:EXIT

NONE

- m—

: PRESERIED

NONE

G e ce me cm e e mm m— e mm e m- - mmmm—m ot mm e me e - - —————— e e

HEXBIN

'2 DIG ASCIT HEX NO -> 1 BYTE BINARY NO !

’ENTR\’ (D> 2 DIGIT ASCII HEX NUMBER

+
1
1

IERIT: (A)
8

BINARY HO

ERROR CODE 8 - OK

1 IF (B)=8

o ——-——

: 2

PRESERUED:

NONE

18HFF28

e e e e m——— e

.2 BYTE UNSIGNED BIN -> 5 BYTE ASCII DEC.

-ENTRV (D> 2 BYTE UNSIGNED BINARY NO

: X

ADDRESS OF 3 BYTE WORK ﬁREﬁ‘

;EXIT:

WORK AREA CONTAINS 5 DIBIT !

ASCIT DECIMAL MUMBER

+

i PRESERUED

NONE

ISHEIFA
18HFF31

-REﬁD TIME & DATE FROM RTC

.ENTR‘J (%> ADDRESS OF 6 BYTE WORK RREﬁ

[}
'
+
]
'
+
]
1
+
]
1

.EXIT WORK AREA: ¢BCD> :
] +@  MONTH  B1..8H12 i
' +# DAY 81..8H31 i
] +2  YEAR BB, .GH99 i
' +3  HOUR  8@..8H23 i
; +4  MINUTES @4..8H39 i
: +5  SECONDS 8d..8H39 i
: PRESERVED: NOME !

4 meme mm e rm et e e ————
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IENTRY: (A) CHARACTER

IEXIT: (X) WEW X-COORD:NEW Y-COORD

{PRESERVED:  NONE

! LABEL .nooness : DESCRIPTION i
IURCLK :Eﬁgg 'WRITES THE DATE & TIRE 10 THE RTC !
E : IENTRY: (%) ADDRESS 0F & BVTE PACKET: :
: : : 48 MONTH  @i..8H12 :
! ; ; el :
; : : +2 VER  89..2H99 :
: : ; +3 OHOR  @9..2H23 :
; : : +  MINUTES @8..8H59 ;
: : : +5  SECONDS 69..3H59 ;
: 'ERIT: NONE '
: : IPRESERUED:  NONE '
INNITOR 'SHFF18  !CALL MONITOR AS SUBROUTINE !
: ISHDFF? {USER MAY OPT TO NEVER RETURN :
5 i IENTRY: NONE '
; JEXIT: NONE |
E ; IPRESERUED:  NONE '
{MNTRP 1QHFFBB  MONITOR TRAP ENTRY PDINT !
; ISHDFFA USER MAY OPT T0 NEVER RETURN :
; : 'ENTRY: NONE !
: IEXIT: NONE !
: ! |PRESERVED:  NONE :
TMENY SHFF25  {HENU ENTRY POINT — NO RETURN '
: IQHOFFD  + +
: : 'ENTRV: NONE :
'BRKIN ISHFFB2 7MENU ENTRY POINT ON BREAK ~ NO RETURN !

; JENTRY: NONE 3
SCRCHR ISHFF4F  {URITE ONE CHAR TO VIRTUAL SCREEN !

ISHOFF1 + +
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Virtwal Screen Functions

Subroutine VIRSCR handles the Virtual screen on the LCD or Display
controller. All calls to VIRSCR must pass the address of a data
packet. The possible contents and functions of the packet are
given belou. Note that if gou use the display controller you must
reserve 4 bytes of unused RAM before the packet. The packet may be
updated on return from VIRSCR. The packet is normally in RAM.

Note also that all control codes except &H12 have the function
defined in section 1.5 of HX-28 BASIC REFERENCE MANUAL. Code &Hi2
inserts a single space character at the cursor position. The Size
of the Screen Buffer is C(WIDTH x (LENGTH + 1)) + 1) bytes.

n
+

E&Jte : Entry ; Exit :
E ? Selec‘vt Device ;
L8 ! gHed : !
| i DEVICE NO: 18 = 0K, -1 = DEV NO ERR}
: 1 8H22 = LCD ' -2 = NOT READY |
! i &H3B = EXT DISPLAY | '
Er : Initialize Di;nlag Controller E
LB ! gHeS ! !
| ! i@ = 0K, -1 = I0 ERROR !
? ! Get Des;ice No ?
te ! gHes : :
| ' iDEVICE N0 ]
‘E : Set Scre;zn Size :
T ' ‘
| \ WIDTH -1 18 = 0K, -1 = SIZE ERROR!
H ; : -2 = ADDR ERROR!
P2 } LENGTH - 1 ' :
i 3,4 ¢ BUFFER ADDRESS (LCD) ! H
! Bet Screen Size !
{8 ! ghes ' '
I : WIDTH - 1 :
H H ILENGTH -1 H
? ? Get PhgsicalTScreen Size :
PB ! gH89 ! H
HE | i WIBTH ~ 1 H
v 2 | {LENGTH ~ 1 H
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iByte ! Entry E Exit !
! ! Get Upper Left Corner Window Position :
PB ! eHeA ) '
Py {%-COORD :
P2 Y-COORD :
! Get Cursor Position on Uirtual Screen :
{8 gHEC : !
P %~COO0RD :
P +Y-COORD :
! : Get Cursor Margin :
i 8 ! eHeD ! :
N {CURSOR MARGIN :
: ! Get Scroll Steps !
! g ! eHeE : :
by {HORIZONTAL SCROLL UALUE!
P2 {UERTICAL SCROLL VALLUE
' Bet Physical Screen Dot Status !
LB ! gHeF : '
P 1 X-COORD CHSB) {DOT STATUS: :
; : ! LCD: @ = OFF, -1 = ON!
: : ! DISPLAY: COLOUR CODE |
! 2 i %-COORD (LSB) ! :
{34 ! Y-COORD : ;
g T: Get Logical'line range :
f B! gHet : i
b1 I%-COORD ) - FIRST LINE!
b2 {U-COORD ) :
T {PHYSICAL SCREEN WIDTH-1!
P !Y-COORD - LAST LINE |
:: T: Display Character' on Virtual Screen ?
LB e : 1
I 1 | CHARACTER INEW X-COORD :
T INEW Y-COORD :




iByte ! Entry ! Exit !
! ! Set Display Controller node :
R ! E
' 1 MODE: '8 = 0K, -1 = 10 ERROR |
: ! @ - GRAPHIC MODE ! :
: ! { - TEXT MODE : ;
! 2 | GRAPHIC MODE: : :
: ! @ - TEXT MODE : :
: {1 -4 COLOUR MODE | :
: ! 2 -2 COLOUR MODE ! :
! 3 ! BACKGROUND COLOR ! :
E : Bet Characters %rom Virtual Screen :
LB ! gHo? : !
! 1 ! START X-COORD {CHARACTERI ... :
{2 ! START Y-COORD : :
! 3 ! NO OF CHARACTERS ! !
TE T: Display Charactet: on Virtual Screen ?
!B ! 4Ho8 ' '
! 1 CHARACTER INEY CURSOR X-COORD !
Pg 'NEU CURSOR Y-COORD |
P IFIRST Y-COORD OF LINE |
: : ICONTAINING CURSOR !
VR {LAST Y-COORD OF LINE !
: : {CONTAINING CURSOR :
: : Set Window Position !
!B ! SHCB ; !
© 11 %-COORD OF UINDOW ! :
2} y-COORD OF WINDOW ! :
T: : Set Cws;r Position !
LBl gHC2 ' '
! 1 ! X-COORD OF CURSOR ! :
! 2 | Y-COORD OF CLRSIR ! :
! : Set Cursor Margin !
LB N3 : :
' 1 CURSOR MARGIN UALLE | :
: ' Set Scroll Step Ualues '
LB ! gHCd : :
! 1 ! HORIZONTAL SCROLL STEP! :
i 2 1 UERTICAL SCROLL STEP ! ;
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Exit

1
+

Entry
Disable LeftfRight'Scrolling (LISTING)

Byte

-+ -

+
+
]
'

Enable Left/Right Scrolling

Set/Reset Dot on'Graphic Screen

8HC6

B e e R

it
-
!
sE3
BSH
28558
535,42
SLIR
I Sl
ﬁ/...,.dv
®— 3

Draw Line on Graphic Screen

B R

mmmmw
PoS2E

855
==
FE oo
BEioat

SEE DOT STATUS ABOVE

d o g ————

Start New Logical Line

Clear Graphic Screen

i &HCA
« COLOUR (DISP)

0D -

[ SR

.

Set LCD Scroll Speed

LT SR

SCROLL SPEED (8-9)

1 &HCB

'
'
+
1
[l

& —

e T 8
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Disk Drive Functions

Subroutine SROUT is used to transmit and receive data packets with
the TF-28. All calls to SROUT must pass the address of a data

packet. The possible contents and functions of the packet are
nﬁn below. HNote that the first three bytes of the packet are as
ol lows:

Byte 8 a
1 8H31 for drive "A:" or "B:"

&H32 for drive "C:" or "D:"
2 gH28

The packet is normally in RAM and is updated on return. HNote that
the first three bytes will be changed on return to:

Byte @ 1
1 gH8

2 8H31 for drive "A:" or "B:"
8H32 for drive "C:" or "D:*

-

Byte ! Entry ? Exit :
' Initialize TF-28 :
L3 eHeD : '
P4 @ : :
'S5 i@ ! |
ir : Open ;'11e ?
b3 gHeF ! '
D4 | SHeE 8 :
! 5 ! FCB ADDR IN HX28 (MSB)! RETURN CODE :
' 6} FCB ADDR IN HX28 (LSB)! :
' 7 ! DRIVE CODE ¢ 1-p, 2-B)! :
! 8-15 | FILENANE ! :
! 16-18 | FILETYPE : :
119 | EXTENT (USUALLY @ | ;
5, I Close l':ile T:
L3 eHie ! :
R '@ :
{ S ! FCB ADDR IN HX28 (MSB)! RETURN CODE :
| 6 i FOB ADDR IN K0 USB)! :

4
T
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Exit

Entry

[}

{Byte

4 re o re e cm mmcrcmcn e e rmmmrem e o me e me e cr en ke ok me e e mm me e m o = . e - .. b - - — ]
o Fond
w2 L (22
i o Ll
15 5. 82 g 8
.m Cﬁrs (43 Cn/_ (& (&) (55
wio _gY 21 _zY g o| B gl Z
@ S B S = = = ]
o m.lﬂ E8ig [t o = =~
>| HWE 8 awBlel oF b 5! oW
S e e s e i A T bt Tt < Al SR e
S = L. o @ o o
T " g1 BB e
@ + + & 29 -
. fou o " [
a 4 @ ®©
& g & 83
n n P = e
= 5 zz
[TEgTE [YENTE} Qo Ol ol tad e L
mmwm SgE. mmcmmw BEE. oBEE. o
- WS o nowihs | o TTWERS| |noodhEBRgnhLEE
Tegod 2 ez=dt | |Ewsmsdde | [ZERAdESEIAE0
el {4 BI}D ool u ol LSt bl CER- Ry TERTHR 1Y e o ) VI VIS U o
B i s et SIS S S L. Tl I &
ng B 5 o7 nF n? § G838
M T Mo | L e > Mmoo Leqn 345HWWWﬁ2m3M
P e e e e e e e e e e me mm e R T R e e e e e P emE e e ,E fe L Cm e e. m. b e e e e L e - - . —— - - ——
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Byte ! Entry ! Exit E
'E T: Read Random bata Record ?
L3 sH : !
f a4 1gHB2 :
{ S ! FCB ADDR IN HX28 (MSB)!EXTENT :
! & ! FCB ADDR IN HX28 (LSB)!CURRENT RECORD NO :
! 7 ! RECORD ND (LSB) {DATA RECORD (128 BVTES)'
' 8 | RECORD NO CMSB) : :
t9 i@ ; :
10134 | ; :
P13 | {RETURN CODE :
: lrite Random Data Record !
T i :
L4 ! gHed 12 :
{5 ! FCB ADDR IN HX28 (MSB)!EXTENT :
! & ! FCB ADDR IN HX28 (LSB)!CURRENT RECORD NO :
| 75 | DATA" (128 BVIES) " [RETIRN CO0E 5
! 135 ! RECORD NO (LSB) : :
! 136 | RECORD NO (MSB) : !
D137 ! ; ;
| Get File Size Calculation :
b3l gH3 : :
PR '5 :
! S ! FCB ADDR IN HX28 (MSB)EXTENT ;
! & ! FCB ADDR IN HX28 (LSB)!CURRENT RECORD NUMBER !
b7 'RECORD MO (LSB) :
T 'RECORD HO (MSB) :
T 18 - 0K, 8 OVERFLOY !
T 'RETURN CODE :
: Disk Copy :
L3 ! gHeR ! ‘
PR 12 :
! S | DRIVE CODE ILAST TRACK COPIED (MSB)'!
bg ! {LAST TRACK COPIED (LSB)!
: : ! 8..39 ERROR, -1 OK |
b7 'RETURN CODE :
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Exit

Entry

'Byte

Direct Write to disk

o ——————

e e e 4§

8
]
% &
=] i
. S
e mm Sl e mm e Y
o
[}
&
e
g2 o
- S
[FE N~ o«
E228
QL ~r
Bﬁ{% mAﬂ
EESFoT
LU oY =T Fay
i tebalabin O
s
3456?.1_.
O

iDATA (128 BYTES)

18H88

SECTOR NO 1..64

o —— e —m = e e

o4
My
~— M
MmN Or 1 ™
w0 —

b me e = - e o

Format Disk

.u------::l
ey
@@

&
2
£
e
mET
mm

=3

&

g
TT3W

—
hose
Ty

b
8
o

o ¥
™~ —
E =
BES

o

b oew oo ————

System Disk Generation
i8 ERROR, -1 OK

DD

Mo~

R

{RETURN CODE

Get Disk free frea

|
d

1
FREE AREA SIZE 2K UNIT

IRETURN CODE

File Boot

READ DATA (255 BYTES)

"
+

8HFF
{RETURN CODE

+
[l
1
t
]

$Hnn -> BOOTnn. SYS

&HB8

8

R R

wn
M~ 5
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-+

3
+

-+

Byte ¢ Entry i Exit ]
E : Load Open :
V3 i &HB1 : '
) i &HBD 12 !
1 5~12 | FILENAME ! :
1 13-19 | FILETYPE 1 !
1 16 i RELOCATE FLAG: H '
H { @ - NO RELOCATION : i
H {1 - RELOC FROM START ! '
1 } 2 ~ RELOC FROM END ' :
! 17,18 ISTARTING/ENDING ADDR ! :
i5 : 1RETURN CODE ]
16,7 \FILE SIZE '
| H Load Close H
13 1 &HB2 : :
I 1 8 L :
HE HR| {RETURN CODE i
i H Read one block '
t 3 | &HB3 ' '
4 1 18HE2 :
15 t RECORD NO (MSB> {RECORD MO (MSB) '
HE. i\ RECORD NO <LSB) {RECORD NO (LSB) ]
P 7-134 {DATA (128 BYTES) '
U < B {RETURN CODE: ~1=EQF ]
FCB Format
Byte: 8 Drive Code B8 = Default Drive 1..4 = "A:z".."D:"

1-8  Filename

9-11 Filetype

12 Extent 8..31

13 System use

14  System use

15 Record count within extent
16-31 Extent Map

32 Record no readsurite

33 No of recards in file (LSB)
34 No of records in file (MSB)
35 2-0k, >8@ Error
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BIT:

+8
+1
+2
+3
+4
+3
+6
+?
+8
+9

LCD commands

8HOB  Display off
&HB9 Display on

&HA4 Set write mode.

Data is written to LCD memory
8H6@  Set read mode. Data is read from LCD memory
8HEC  Set AND mode. Data is ANDed with LCD memory
SH68 Set OR mode. Data is ORed with LCD memory

Keyboard Scan Table Map

7 6 5 4 3 2 1 @
PAPN RS TR TR NN
e F PE iD o tc o tB iA Pe ot
o PHoi LK KRR PHO
TR U T is iR ta PPt
<-->~\chva
TCAPSEGRPHENUME L 1TA ISPACE IRETURN
* PN DeL PﬁUSEBREH(SCRNCLRY
! fFEEDfPFS?PF«;EPBEPWEPH?
‘::PRINT Ot ISHIFT | DIP ¢ iDIF 3 Emp 2 1DIP 1
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ROM Subroutine Return Codes

§HBe
2H81
&HB2
2HB3
&H84
§HBS
2HB6
&HB7
&HB8
&H8B
&HBC
8H91
&H94
8H99

&HAL
&HA2
&HA3

2HAd
SHAS
2HB8

&HB2
&HB3
§HCA
&HCL
&HFA
SHFB
&HFC
&HFD
&HFE
8HFF

No Error

R5232 Driver off

RS232 Receive Buffer full
R5232 Receive Buffer Empty
CassettesM-Cass EOF
Microcassette not connected
Read Error

File not found

File 1/0 error

File not open for input

File error

File format error

File not open

File already Open

File found 1s not specified file
Load of binary file outside limits
Qutput Error

File not open for output
Binary dump<load device name error
PROM Cartridge not connected
File not found

File already open

File not open

Invalid PROM directory number
Invalid PROM Header

Invalid PROM data

Serial I/F time out

Serial 1/F Device error

Serial I-F communication error
Serial I/F driver off

RS232 Parity error

RS5232 CD o

Disk read error

Disk write error

Disk select error

) - Disk Write protect error

)
Disk file not found
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