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CHAPTER 8 ROM CARTRIDGE
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The RO cartridge, wnich is provided as a plug-in option of the
=23, can cead 2K to 16K bytes of data from an oxteraal RCOM menory

via the I70 ports using its addressiag counter and shift registev.
The addroassing counter is incremental and 163 value con also be reset
to A,

The ROM cartridge is designed for an output-only file as a ROM file to
Y =
Aallow dakta SHLPHC in this file Eormat.

%.2 Configuration

Tabla 8.1 shows the 1/0 ports related to the ROM cartridge.

Port 1/0 Degcription
Master | P17 | Input OM data (1 bit) ,
MCU E266 |{Output | Shift/load select (@: Load; 1: Shift)

P267 | Output | Clock , ‘ | TN
Slave | P20 | Input | ROM cartridge interface judgment A
MC1] P46 Input ROM cartridge interface judguent

P42 Cutpat | Shift register clear

| (2: OFF (Clear) 1: OW (Don't clear) ]
P43 | Output | Power supply (0: OFF 1: O)

PAd | Output | Addressing cuuntar cleac

(@: OFF (Clear); 1: O (Don't dlear)).

The RQI cartridge iz confidured as shown in Fig. 8-1. One byte of RO
data at the address indicated by the addressing counter Ls input to
the shift register, which in turn transfers the ROM dakta to the mastar
HMCU . ’

dressi
7| CLEAR Addressing CLOCK os—

,.,] ROM ROM

Power

‘ Shift Shift/Load
i an CLEAR -  Register CLOCK

h

P46 P20 P44 P43 P42 ' P17 P267 P266
DD '
S 3
[= Ba)

Power On
Clear Shift
Shift/Load

Clear Counter
Register
Datain’
Clock

Stave MCU ) © Master MCU

Fig. 8-1 Block Diag.ram of ROM Cartridge .
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8.3 Data Input Procedure

Only two types of instructions. are applicable to the addressing
counter: Clear (by setting the P44 of the slave MCU to "0") and
Count-up. Data is fetched by the master MCU from the shift register
by inputting one bit of data to the port P17 cf the master MCU each
time the data bits in the shift register are moved. Data input from
the ROM cartridge is performed by the procedura as detailed below.
(1) The power supply of the ROM cartridge is turned ON.
The port P43 of the slave MCU is the power supply port to turn on
or off the ROM cartridge. The master MCU instructs the slave MCU
to issue a ROM Power. ON command to turn on the power supply of the
ROM cartridge.

(2) The addressing counter is cleared.

The addressing counter is automatically reset to @ when the ROM
Power ON command is issued to the ROM cartridge from the slave
MCU.

{3) The addressing counter is incremented to the address from which
data is to be read.

The counter counts up when the voltage level at the port P256 (bit
6 at address 26) of the master MCU changes from High to Low.

{4) When port P266 is at Low level, one byte of data at the address
indicated by the addressing counter is loaded into the shift
register at the leading edge of a CLOCK signal appearing at the
P267 {bit 7 at address 26) of the master MCU. In this case, bit 7
is first loaded into the master MCU through port P17 (Data in).

{5) When port P266 is at High level, the contents of the shift
register are shifted by one bit at the trailing edge of the CLOCK
signal (P267). By repeating this operation 7 times, one byte of
data can be fetched by the master MCU.

{6) If data input from the ROM cartridge is no longer reguired, the
power supply of the ROM cartridge must be turned off by sending a
command from the master MCU to the slave MCU to turn off the ROM
power supply.

Slave
21 [

z Clear Shift
Register
Count up
{DGCoum up J 1 j-
Master
port 26
| — ‘
| A I O 1 B A
i\D7 Clock } - 1 ] -

Load Shift Shift Shift Shift Shift Shift Shift Load

nln nonnonanean

o7 07

Pawer On

One byte
Slave Ciear —————-—*—‘l
P41 Counter

Fig. 8-2 Timing Chart of Data input from ROM Cartridge
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data is input after clearing the shift register, the
data that is input to the master MCU is binary €. If this
Shift Register Clear operation is performed when the optional
microcassette drive is connected to the HX-20, binary 1 is
input. :

8.4 ROM File

Data input from the optional ROM cartridge is supported in the form of

data input from a ROM f£ile. The ROM file consists of 32 headers and a

data area.

Each header may contain a maximum of 32 bytes of data as

header information. The ROM file may only be accessed sequentially
but not randomly.
Fig. 8-3 shows the structure of the ROM file.

0000 P
Header 0 S
001F
Header 1
003F
4
Header 31
Q7FF
0800
Data area
'
1FFF

Fig. 8-3 Structure of ROM File o

Headers are allocated as fixed arsas from address 29092 in units of 32
bytes. Header @ is from address D000 to address 9@1F. A maximum of 32
headers can be set. The first one byte of each header represents the
first letter of the filename as well as header information. 1f the
first one byte of a header is "90", it indicates that the file with
that neader has been deleted. If "FF", it indicates that no subseguent
header exists. *

If the first one byte of header 2 ig "F&", headers O and 1 are valid

as

headers. The contents of the header intormation are shown in

Section 8.7 below.

2.5

The
)
(2)
(3
(4)

Subroutines for ROM Cartridge

following 4 subroutines are provided for the ROM cartridge:
3

OPMNPRM: Opens the ROM file.

REDPRM: Inputs data from the ROM file in units of one byte.
CLSPRM: Closes the ROM file. :
DIRPRM: Inputs the ROM file directory.

ClihPDF - www fastio.com
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Data is read from the ROM file in units of c¢ne byte by subroutine
"RELPRM."

(3) Closing the ROM file

H

Data input from the ROM file i35 terminated by subroutine "CLSPRM",

tlote: Upon opening the ROM file, the ROM Ls ene“g’zed.
" -

c
sed soon after

The ROM file must be clo 2 he de
been completed particularly when an HMOS type PROM w1rh ni
power consumption 1s used.

Columns Bytes Item Degcription
B to 7 8 Filename Filename (in ASCII codes.)
Column @ rapresents ID in addition to
thie filename. -
26: File has been deleted.
FF: Ho subsequent header exists.
3 to 15 2 File type| File wype {in ASCII ccdes)
16 e 19 4 Starting The starting address of the RBROM area
- address secured as a file. The binary address
valus i3 expressed in 4-digit
hexadecimal numbers (ASCII codes).
2% to 23 4 Endiay The address next te the ending
address address of the ROM area securad as
- +1 a file. The blnary address value LS
exprassed in 4-diglit hexadecimal
’ numbers {ASCII code).
24 to 29 6 Date Month, day, and yvear eacn expressed L1na
2-digit ASCII codes.
3G to 31 2 Unused.

ClibPDF - www .fastio.com
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8.8 ROM Cartridge Subroufine,Table

Subroutine | Entry point Description
name
OPNPRM FEEC

ROM file input open

°Parameters:

At Fntry

(A): This parameter specifies whether or

not the filename is to bhe returned.

®1: Return the filename opened in the
packet.,

#0: Do not return the filename opened
in the packet.

(X): Starting address of packet

°Packet

1, Filename (8 bytes)

2. File type (B bytes)

3. Filename (8 bytes)

(Enter the filename opened
when the filename is to be
returned. )

4. File type (8 bytes) ‘
{Enter the file type opened
when the filename is to bhe
returned.)

Note: i
In the filename specification for the
packet, if the string specifying a
filenam= contains an asterisk (*), the
filename matching terminates at the
point of the asterisk and the system
assumes that both the filenames have
matched. '

In BASIC Version 1.@, when the matching
of the filename with an asterisk (*)
terminates, the system assumes that both
the file types have also matched. (Note
that the ROM file open procedure differs
from the cassette file open procedure.)

At Return

(C): Abnormal I/0 flag

(A): Return codes

?9: Normal
AD: ROM cartridge not mounted '
Al: File not found
A2: File already open
A4: Invalid header data format
A5: Invalid header address format
(z): This parameter depends on the value
of parameter (a).
°Packet {filename, file type
°Registers retained: :

None
°Subroutines referenced:
"PRMPON", "PREDBY", "HEXBIN" and "CLSPRM"

°Temporary variables used:

RO, R1, and R2

wyvw . fastio.com
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Subroutine
name

Entry point |

Description

REDPRM

h’]

EE9

Input of one byte from ROM file.

°Parameters:
At Entry
None
At Return
{(C) Abnormal I/O flag {Always 90)
(A): Input data
(B): Return codes
20: Normal
?1: End of file
A3: File not opened
(Z): This parameter depends on the wvalue
of parameter (B).
°Registers retained: (X}
°Subroutines referenced: "ADSTEP"
°Temporary variables used: None

CLSPRH

ROM file close.

*Parameters:
At Entry
None
At Return
{C): Abnormal I/0 flag
°Registers retained: (B) and (X)
°Subroutines referenced: "CHKRS" and
"SNSCOM"
Note:
An attempt to close an unopened ROM
file is not regarded by the system as
an error.

DIRPRM

FEE3

ROM file directory read.
This subroutine specifies record number
of the directory and inputs the record.

°Parameters:
At Entry
{8): Directory record number from 0
through 63 (D)
(X): Starting address of memory locations
here the directory record is stored.
The size of each record must be 32
bytes.
At Return:
{C): Abnormal I/0 flag
{(a): Return codes
?D: Normal
AQ: ROM cartridge not connectad
A3: Invalid specification of the
directory record number
(Z): "This parameter depends on the value
of paramater (A).
°Registers retained: None
°Subroutines referenced: "PRMPON"'
"ADSTEP", "PREDBY" and “CLSPR#"
°Temporary variables used: None

ClibPDF - www .fastio.com
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8.9 ROM Cartridge Work Areas

Address Variable Bytes Description
(from)(to) |name
208 2923 PRMSTS 1 Status of the ROM file
Bit ©: PFile open status flag
?: File not opened
1: File opened
Bits 1 ~ 6: Undefined
Bit 7: Power supply for ROM
0: OFF, 1: ON _
209 20A | STAPRS | 2 ROM addressing counter
203 29C FTADRS 2 Starting address of file
20D 20% | EDADRS "2 |Ending address of file + 1 ’

i
'
i
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0001
ocoge
00003
o] ola A
¢onos
Q000¢
CC0o7
00008
sfalelol]
tco1o
0011
0012
00013
CoC14
00015
00016
00017
£g113
gng19
80g2¢
09021
cno22
GoQ23
24024
- Gog2s.
Ganze
cog27
00023
G0029

0002
2003

OO MmO,
O OO OO0
OO OO0

[V ¥
[ AR W)

[ RV A VS VU V2]

[S NV (R o
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“ACROASSE
°20GR
Ed
A
A

v8LER VER1.0 zwsx
AM ROMODT ~=-~ ROM CARTR[DGE INTE
NAM ROMOPT
TTL --=- ROM CARTRIDGE
= FILZ CEX3S7C BY  X.A
3PT PAGE=SS
oPT LOAD
*
*
« COMMON DEFINITION
.
* MPU 4301 1/0 PORT
P0XT1  EQU s02 « [/0 PORT 1
PORT2 =ZQU 303 « [/Q PORY 2
« .
« OTHER REGISTERS

R T N S S S S N T R O S TN S SN R SNSRI 3

%

REGISTER MEANINGS

o~ o~
e

[ ]
lwilw)
a0

mom

ww

S)
S)

[RRINE 4
Pl S

BORTT 302
0:R DATA SET RTADY (Q:HIGH 1:00W)
1:R CLZAR TO SEND (Q:HIGH 1:10L0W
2:R PORT TC SLAVE P34 (SFLAG)
3:X% IMTERRUPT FRCM EXTERNAL PORT (Q:INTE2RUPT)
LIR POWER FAIL (D:ABNORMALY
SIR KZY BOARD INTERRUPT FLAG (QO:IN
5:R PERIPHERAL STATUS (0:+9iCH RS
7:2 MICRO CASSETTE CCQUNTER. 7 MICRC

$26

O:W LLCD COMAND/DATA 1
1:W LCD COMAND/DATA 2
2:W LCD COMAND/DATA 4
3:9 LCD CMMAND/DATA SELCTION (0:DA
G:W KEY BOARD INTERRUDT MASK (Q:CL
St PERIPRERAL CONTROL (7O SERIALD
5:W TC PLUG IN 1+ 7
7:w TO PLUCGC IN 2 AMD SLAVE Pa&j

<

~0

I~
~
~)
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tit

o
15}
(7]
m
L

00033
00039
€Q0040
000414
000424
00043
€044
Qogss
00048
00047
00048
10049
,0050
0COS1A
Qo0s2
0aoss3
0005 4A
CROS5A
000s¢
000574
000534
03059
CCOs0A
$C0s1A
00642
7T OTG0063A
G805 44
00055
000644
980474
gcos8
Coos9
00072
gao7
aee72
.Dogv3
0074
40075
Q0074
Q00774
00078
gocre
0300323
20081
40032
00083
GoC8 4
00085

004E
Q042

004F
0630
0031

0Qsz
0053

0054
2oss

00¢cs
09s7

0o7¢C
gorc

gor2

goo

5001

0as6
GGot
Sfolen}
0032
Gao1
gaect
00ss
2001
GCos
0css

oCo

goet

oo
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pTS

IM3LI2 YERT .0 swe 10721732 39142:2%
R&M  BDMOET === 20M CARTRIDEEZ INTZRFACS ROUTINE ---
«  COMMCN DEFINITION
«
= ZERO PAGE RaMm
ORG 345 .
PWRFLG RMB 1 * 31T 0-3: CLOCK POWER ON MODE
= * 301:POWER ON BY CLOCK IN 2ASIC MOnc
® * 302:POWER ON 8Y CLOCK IN APLLICATION wgnc
* * 817 4-7: BEFOR POWER OFZ, CALL PROCEDURE MOO:Z
« * SO1:8EFOR POWER OFF, CALL PROCSEDURE [N
* . " BASIC MODE.
* * S02:35EFQR POWSR OFF, CALL PROCEDURE IN
* * APLLICATION MODE.
®
226 ’MB3 1 * VALUE OF ADDRESS 326
* GENERAL REGISTERS USED 3Y [/C ROUTINE
R0 EQU * * 2 2YTES REGISTER (ROH,ROL)
ROH RM3 1
ROL RMB 1
R1 QU * * 2 2YTES REGISTER (R1H,R1L)
R1H RM3 1
RIL RMB 1
R2 £QU * * 2 BYTES REGISTER (R2H,R20U)
R2H M3 1
224 RMS 1
o e3 CEQU s « 2 BYTES REGISTER (R3H,R3L)
RIH fMg ]
R3IL AMg T
*
GRS 37C
SICSTS Rz 1 = SLAVE I/0 STATUS (ZACH 31T (C:2FfF, 10N
* « RIT D PRINTER
* = BIT 1: EXTERNAL CASSETTS
* £ 2IT 2: INTERNAL CASSETTS
= s 3IT 3: RS232C ON (READ) .
x ¥ 8IT 4: SPEAKER CN
« * 31T 5: PROM CASSETTE
* * 217 6: 3AR COODE READER
* * 21T 73 BREAK SLAVE CPU (5:0N EXSCUTE
“ * 1:3R0KEN 3Y INTERRUPT)
MIQSTS RMg 1 * MAIN [/Q STATUS EZACH SIT (C:Q0FF 1:0N)
= ¥ 3]T 0: LCD ON READ/WRITZ CHARACTERS
B # SIT 1: NOW SENDING COMMAND TO SLAVE CPU
" « 21T 2% NOW TRANSMITTING DATA TGO SEZmIAL (1:08)
« * 81T 3: ON CLOCK INTERRUPT (1:0N)
* + BIT 431 (POWER FAIL)
* * 2IT S: (OFF POUWER SWITCH)
* * B1T é: ON PAUSE KEY
% # 31T 7: ON BREAK KZY
3-2
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cegcsr
CoQ834A
00689
0C090A
00091
000924
03007 3a
CRGs LA

g2cs
€208
0202

02G8
gco1

acc2

0oce
0002
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CASSETTE WORK AREA

5208

®

1

[ACIEAN JEAN )

N

ROM
20M

o

Al

oM
ADD;
DD

e
D
~
~y
>
~
W)
~

WORX TQ°
STATUS (BIT7:PCWER ON  1:CA

(BITO:QPEN ELAG  1:¢

ADDRESS COUNTER
£SS OF T8P CF FILE
2SS OF LAST JF FILE +1

<3
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o
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0097
00093
00099
CG100
00101
go102
00103
Cot04
cg105
001046
00107
00108
30109
Q31190
20111
00112
J0113
Q0114
Go11s5
00114
0Q117
00118
20119
30129
0Q121
00122
00123
C0124
00123
a0126
o027
001238
an129
00130
o131
20132
90133
20134
00135
00136
00137
00138
00139
301490
00141
00142
031473
G144
00145
30146
00147
00143
00149
30158
00131
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z wxw 15725732 0515212
CROGRAM  RCMJPT “=- ROM (RRTRIDGE INTERFAZI S5UTINE aa-

JRG $1900
*®
CHKPLG ZQU SFE2E
SNSCOM EQU $FF19
CHKRS  EQU SFF16
WRTP24 EQU 3FEDG
REXBIN £QU SFF28
CMPRON EQU $51 & ROM POWZR CN COMMAND TQ SLAVE MCU
CMPRAOF EQU $52 * ROM PCOWER OFF COMMAND 7O SLAVE MCU
=
FILBYT EQU 312€ # REST BYTES IN THE FILEZ (2 BYTES SIZE)
*®
*
= HEAZZIR FORMAT OF PROM
* 00 - 07 (DEC)Y : FILE NAME (3Q0: s$QC:0ELETED SFFIEND QF HEADE
* 08 -~ 15 : FILE TYPE
16 - 1% ¢ TOP ADDRESS QOF THE FILEZ
= 20 - 23 § BOTTOM ADDRESS + 1
« 24 - 29 v DATE
* 305 - 31 : NOT USED
x
*
*
=  FUNCTION : QSTN TO READ
* ON ENTRY. o . )
* (A)=RTAD MODZ(Q:NOT ANSWER FILE NAME
& TTANSWER FILE NAME )
% (X)=PACXET ADDRESS
* PACKET (0~7: FILE NAME
* &-15: FILE TypS
*  ON EXIT
® (AY=RETURN CODE
= . SO0 NCRMAL
% * SAQ:WITHOUT R0M CASSZTTE
* SAT:FILE 1S NOT FOQUND
= SA2:ALRZADY OPEN .
% SAZ:DIRECTRY NUMBER ERRA0R
* PALIRGM EQRMAT ERRGR
¥ SASIADDRESSING ESRROR
¥ (Cr=D0 N
* (Z) DEPEND 9N VALUZ GF (a)
* PACKET
* 16-23: FOUND FILE NAMEZ(WHMEN “ANSWER FILS NAME’ MODE)
* 24-31: FOQUND FILE TYPS( ..)
* REGISTER PRESERVE
* NONE
*
*  WORK AREA AS REGISTER
* RO: SAVE PACKET ADDRESS
x R1H: SAVE MODE WHEN OPSN PROCEDURE WAS CALLED (VALUE OF (A))
* R1L: THE FLAG WHETHER FOUND FILE NAME [S MATCHEO
* §3§§ 7:5T0P TO COMPARE D:CONTINUE TO COMBPARE 1:570P)
P 3 0-4:FLAG FILT MAME IS MATCHZID MATC! THERS 1N
€ R2M: READ CHARACTER (READ 3YTE ouvié) FOTmATCRED, OTHERSINO)

G-11
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rxx 53N1 CR0CSS MACRJASSEMSLER VER1.0 »#x 15/21/722
=22 SEC LOC ¢oCscy SA0GRAM  ROMOPT --- ROM CAZTRIDGE INTERFACI ROUTINE ~--

00152 % R2L: HEADER NUMBER

03153 *

01544 1000 97 52 A OPNPRM STA A  R]1H = SAVE MODE *ANSWER FILE NAME OR

00155A 1062 OF 50 A 37X RO * SAVE PACKET ADDRESS

00156 : *

001574 1004 3D 10EC A ISR PRMPIN * WITH ROM CARTRIDGE ? (RESET ADD

001S8A 1007 26 73 1084=» ENE 0PNP&7 + [F NCNEZERO, ERROR DETECT.

001594 1009 97 5s A STA A R2L « HEADER NUM3ER = @

001604 1008 25 81 A LDA A #3531 * SET OPEN AND POWER ON FLAG

001614 100D 37 0208 A STA A PRMSTS

Qo162 *
~03163 * READ HEADER AND SEARCH FILE NaME

501644 1010 S5F 0PNP20 CLR B : (8): DATA COUNTER (0 - $0F)

0N1654 1011 D7 53 A STA 8 RI1L * FLAG (NAME [S MATCHED)

001464 1013 BT 50 A 0PNP25 LDX RO {X)>: PACKET ADDRESS

001574 1015 3A ABX

001684 1014 2D 10C2 A JsR oREDBY * READ ONE CHARACTER FAQM THE ROM

031694 1015 25 72 108Dx= §CS 0ONPRE

G0170A 1013 SD TST-8 * ADDRZSS = FIRST COLUMN OF SILE

001714 101C 26 07 1025 SNE 0PNP26 4

001724 101 81 FF A CMP A #3FF = NOT EFQUND 2 (LAST DIRECTRY MaA

00173A 1020 27 8C 108E 270 0PNP9Q

G0174A 1822 4D TST A * DELETED ? (DELETED FILS MARK =

0G17SA 1023 27 2A 104F 3=Q 0PNP3S

G017%4 1025 72 23052 A 0PNP2Zs TST 214 * *ANSWER FILE NAME® MODE 2

0C177A 1028 27 02 1932¢C . . BEQ aPNP27 : o

GO1784 102A A7 1G. A STA A 16,X * YES, STORE FILE NAMI TQ DATA P2

C0179A 102C 70 0053 A 5PNP27 TST R1L « STOP T3 COMPARE (FILS NAME [S ¥
CO0180A 102F 25 14 1045 » gMI IPNP29

C01814 1031 3 DSH A * *x’: MARX TQ STQP TQO COMPARE.

001824 1032 36 24 A LDA A 3°%

001834 1034 A1 QO A CHMP A 0, X

CO184A 1036 32 PUL & X

CO18SA 1037 26 0S 103F BNE OPNP2B .

001344 1039 72 8053 4 cIM 2320,R1L =+ *=x* MARK, SET “STCP COMPARE’ 3]
_0G1874 103C 20 07 1045 BRA 0PNP29

30183 B

001894 103 A1 00 A OONP23 CMP A& 0,X * COPAXE FILE NAME.

001904 1040 27 03 1045 BEQ 0PNP29

001914 1642 7C Q0S3 A INC R1L * SET “FILE NOT MATCHED® FLAG

00192 =

DC1938 1045 5¢C 0PNP29 INC 2 * SINISH TO COMPARE 72

£0194A 1046 C1 10 A cMP B %15 « FILE NAMZI AND FILE TYPE HAVE 15

C01954 1048 26 C9 1013 BNE OPNP2S

0C19%6 * FILE NAME AND FILE TYPE ARE COPLETSpD TO COMPARE.

001974 106A 72 JF53 A TIM BSF,R1L x 0K 7

00193A 1C4D 27 12 10661 880 O0PNPSO *

00199 £ NG, COMPARE NEXT HEADER

002004 304F 7C 0055 4 0PNP33 INC R2L * RP2L: HFADER NUM3ER (NEXT)

002014 1052 D& 55 4 LOA 5 R2L s ADDRESS OF HMEADER = *32¢ = *HSoa
© 0G202A 1054 C1 40 A CuP 8 244 »

00203A 1056 2A 36 1038¢ gPL Qo8NP « LIMIT OF THE HMEADER (3000 - $3F

002044 1938 86 29 A LDA A #32

002054 105A 3D MUL

00205%A 1055 13 XGDX *  (X) : NEXT ADDRESSING POINTER

ClibPDF - www .fastio.com
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00207
002034
002094
0Gz10
Do211
060212
002134
302144
002154
002164
.002174A
002184
0G219A
002204
002214
Goz2224A
DC223A
CQ2244A
00225
002264
002274
002234
00229
002304
00231A
002324
00233aA
00234
002354
Do236A
002374
002384
Gp2394a
002404
30241
002424 108%
002434 1090C
CD2ss
-00245
00246
00247
foz248
£gQ24s9
06250
noa2st
06252
00253
40254
0g2ss
aGzss
0G2s7
002582
00259
002604
002514

10s¢C
105F

1061
1064
1066
1067
1069
106A
1048 8D
106z
1070
1072
1073
1076

0204 A
sC 10C2

59 10C2

[a%]
o
O ~>n
~N W

N
Readi® 1]
[w)
[ei)

2> N

0208 A
EC 1064
1078
1674
107¢C

0s .
n3
012%

e B

3

107F
1031
1083
1084

81
co A

x>

1083 A4 A
1087 38

1038
1088
108C
108D

1130 A

6]

C
n oy
haV D 23

[V =Y
—
(]
(o)

109

"N

3C

1093 C¢

1095 36 0208 A
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ASSEMILER  VER1.D x=s 10721782 89:42:2
ROGRAM ROMOPT -=- ROM CARTRIDGE INTERFACI RVUTINE ---
*
JSR ADSTEP  « SET ADDRESSING COUNTER TO FIRST COLUMN OF
BRA THE HEADER.

0PNP20 *
« N .
= TOP ADDRESS AND LAST ADORESS WHICH ARE
* CONVERTED TOQ 3INARY VALUE.

SHOWN 3Y ASCII COCE ARE

JPNPSD LDX #PRWK TR -4
OPNPS5 BSR PRED3Y « (A,8) <=-- ASCII CQDED HEXADECIMAL VALUE.
PSH A
BSR PREDBY .
TAR
PUL A
JSR HEX3IN * CONVERT HEX TO 3INARY.
BNE QOPNPT7Q x= ZRROR 7
STA A FTADRS-PRUKTP+4,X
INX
{eX FPRWK TP
3NE OPNPSS
LDD EDADRS~-PRWKTP,X = ‘EDADRS’ <=-=~-- LAST ADDRESS
SISER FTADRS-PRWKTP,X « *FTADRS?® <--- TOP ADDRZSS
STD EILBYT « *EILSYT® <~--- DATA NUMBZR IN TFHE FILE.
-
LDA A 2331 x SET *QPENZD FILE® FLAG.
37TA A PRMSTS-PRWKTR,X .
CLR A -
O0PNPL7 RTS )
. ‘
QPNP70Q LDA A 23Aé « FQRMAT =RROR
OPNP75 ©5H A
JSR CLSPRM * ZRROR CLOSE
PUL A
TAB = SET (Z), (N) ,
. OPNPZQ RTS
JBNPID LDA A ‘rsad = RETURN CODE (FILE WAS NCOT FOUNDD
P BRA OPNPTS
*
« EFUNCTION READ ONE CHARACTER FROM ROM FILEZ
* ON ENTRY
n MONE PARAMETER
* ON EXIT
* CAY=READ DATA
¥ (3)=STATUS SO0:INCRMAL  sQ1:END OF FILE
* SA3:FILE NOT OPEN
* (€r=0 :
* (Z)=DEPEND ON VALUE OF (&)
x  REGISTER PRESERVE
* (X)y -
REDPRM PSHX * SAVE (XD
£3
LDA 8 #2343 * PRESET ERRCR CODE (FILE IS NOT OPEND)
LDA A PRMSTS + 1S POWER ON 27 (2170, BIT7 BO0TH OND
3-13
6
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*xx 6337 CROSS MACRCASSEMZLER VERTLQ ==x 10/21722 BRI
IRR SEQ LOC CRUECT PRCUGRAM  R0OMCPT -~ ROM CARTRIDGE INTERFACE ROUTINE -~

0C242a 1093 2aA 0D 1047 gPL REDPDSE
00263A 109A 47 ASR A
002564~ 1093 24 GA 1047 ECC REDPOSB
00265 *
00246464 105D FC Q200 A RECPOS LDD EQADRS * I3 CURRENT ADDRESS 80TTOM [N THE FILE 7
00247A 10A0 83 N20R A . SUBD FTADRS
C02638A 10A3 26 06 10A%R 2NE REDPI10

' 00249 %
Q02704 10AS 01 A LDA B #1 * E0F RETURN
C0271A 10A7 REDPOS8 CLR A

.00272A4 1048 TST 8 * SET (Z), (N>, CLEAR (C).
02734 1049 PUL X
Q02744 1044 RTS
cG27s , REZAD ON BYTES FROM FILE
0n276 1048 A RIDPI10 SQU = =
C0277A 10a3 18 GD X
00278% 10AC 0% CEX .
GC279A 10AD FF D128 A STX FILeyT SET “REST DATA NUMBER [N THE g
0G230A 1080 Cé& AS A LDA B8  #34S ORZSET ~ADDRESSING EZRROR“ ELA
D02314 1082 25 E3 19A7 3CS REDPOS
602324 1034 FE ¢203 4 LDX FTADRS * NON ZRROR,
002834 10387 3C PSHX
CO28%4A 1028 BD 1155 A JSR ADSTEP * ROM ADDRESSING <--=- +1 INCREMENT
0028354 1083 3 PULX
002864 103C INX
002874 1QED G202 A STx FTADRS ¥ ADDRESSING COUNTER <=-= +1 INCREMENT
002834 10CO CLR 8 * RETURN CODE = NORMAL
002834 10C1 PULX

- Q00290
00291
09262 ENTRY OQINT “READ NZXT ONE 8YT=e
20293 ON ENTRY
00294 *  PARAMETER : NCNE
£0295 ¥ RZAD OMNE 2YTE AND INCREMENT ADDREISSING COUNTER
20296 * ON ZXIT .

00297 ¥ (A) READ CHARACTER
00298 = REGISTER DPRESERVE
0a29% *  (RY, (X).
00300 = WORK AS REGISTER
00301 * R2H: CCUNTER FOQR TIMES AND WORKAREZA FOR READ NaTa
00302 * R2H c 8I7T7 ERRKS]
00303 = 0 0 8 8 0 Q 4] 1
C0304 * 1
£03205 ® 1
C0306 * v
00307 « 0 0 0 0 a ] 0 1 X
00308 B X:READ BIT
00309 * I
CC310 * 1
00311 # %
00312 * 0 0 0 0 0 0 1 X X
0313 « X:RZAD &IT
C0314 %
00315 «

. 0031864 10C2 37 PRED3Y PSH B
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003174
003184
003194
003204
003214
003224
003234
CO0324A
00325
003264
003274
003284
00329A
00330A
00231
003324
G0332a
003344
00335
003344
003374
003384
003394
00340
00341
00342
203473
00344
003245
00346
00347
00348
00349
00359
00331
00352
00353
Co3s54
00355
003564
003574
003584
J0339A
Q33604
003514
D0362A
003634
C03644A
003654
003664
003874
00368A
00369%94A
003704
Q03714

ClibPDF -

10C3
10CS
16C7
10C3
10CA
10¢C
10CF
1001

1004
1006
1007
100A
100C

10DE
1081
1054

107
10E9
10EA
1083

10&C
10=F
1071
10F2
10F4
10F7
10FA
10FC
10FF
1101
1104
1106
1167
T10A
1108
11CD

3D
25
16
26
72
FO
36
80
8%
ab
25

~
“

Ce
Q9
26

kg

wyvw . fastio.com

MACRDASSEMBLER VERT.D *xx 10721782 ne:u?
=CT PROGRAM  ROMCPT ~=- ROM CARTRIDGE INTERFACZ ROUTINE ==--
01 A LDA A 231 * 1: MARK FOR 3 TH TIME.
4 A STA A R2H
CLR B
7F A REDP2D AND B #3SFF-3380 <« 3I7 7 LOW (D7)
co. A LDA A #s3C0O * BIT76,7 EFFECTIVE
FED4 A JSR WRTP26 * CLOCK LOW (FIRST TIME: D& LOW)
80 A ORA B8 #3801 * CLOCK HIGH (FIRST TIME :READ DATA
FED4 A JSR WRTP26 * SECOND TIME:ISHIFTY DATAD
-
02 A LDA A  PQORTH * INPUT DATA (BIT7, BITE saae)
CASL A
'ODSL A ROL R2H * R2L:ISHIFT ONE BIT WHICH WAS GET.
40 A ORA B =340 % FOR D&:HIGH
A 10C8 2ccC LREDP20 * COMPLETEZ TO READ 8 BITS ?
" .
0209 A LBD STADRS * ASSRESSING POINTER <==- +1 I[NCREMESNT
coo1 A ACDD #1 -
g209 A STOD STADRS
*
54 A LDA A R2H = (A) <=-== READ DATA
PUL B ’
TST B « CLZAR (C3, SET (Z>) FOR *RECPIM” ROUTINE
RTS -
*
*
#- POWER ON ROM
* PROCEDURE
* 1CHECK PLUGIN OPTION (ROM) 2
* 2:CLEZAR ADDRESSING COUNTER
*  J:POWER ON
* PARAMETER
* SN ENTRY NONE
x ON EXIT
* CA)Y *RETURN CODE CO:NORMAL OTHERS:IERROR
= (C):1/70 ERROR FLAG
I (Z)YIDEPEND ON VALUE CF Ay
* REGISTER PRESERVE
« (X2
* . .
FF2z A PRMPON JSR CHKPLG * CHECK PLUG-IN CPTICN
26 1117 2Cs PR¥MP30
TAB
23 1117 BNE PRMPEQ
207C A 0INM #320,SI0STS * SLAVE ROM CASSETTE ON
0269 A STO STADRS « ROM ADDORESS = Q0 A,3)=0
ok A LDA A 23(C0
FED4 A JSR . WRTP26 * SET D&6,D7 LOW (COUNT, CLOCK)
51 A LDA A #3551
FF19 A JSR SNSCOM x SEND ‘PRCM ON COMMAND® TO SLAVE MCU.
11 1117 3CS PRMPSQ
PSHX
0190 A LDX 2400 * WAIT 2 M SEC
PRMP20 DEX
D 110A 3NE PRMP20
0208 A LDX PRMSTS * SET POWER ON FLAG (ON BIT?)
8~15
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i

A

*x% 4301 CROSS MACROASSEMILER VERT,Q w2x , iN/21732 $9:42:

= SZQ LOC ORJECT PROGRAM  RCOMOPT === ROM CARTRIDGE INTZRFACEZ ROUTINE -=-
003724 1110 62 3000 A OIM 2520,0,X
003734 1113 38 PUL X
C0374A 1114 4F CLR &
003754 1115 20 23 1144 BRA CLSP1Q * (JMP CHKRS)
00374 *
003774 1117 8¢ AQ A PRMPRD LDA A #3540 * WITHCOUT ROM CASSETTE (ERRQR)
003784 1119 39 RTS .
00379 «
00380 *
00381 *  FUNCTION : READ DIRECTORY
00382 . * CN ENTRY
00333 * (AY:DIRECTORY NUM3ER (FROM 0 TO ¢3)
00384 % (X):ADDRESS WHERE HEADER ARE STCRED
10385 *  ON EXIT
00386 * CAYTRETURN CODE  s00: NORMAL .
00387 * 3A0: WITHOUT RQoM CASSETTE
003383 * SA3: DIRECTRY NUMRER ERRQR
00389 « (Cr=0
GG390 * (Z)=DEPEND ON VALUE OF (A)
093391 * REGISTER PRESERVE
L0332 * NONE
00383 ®
003944 1114 16 DIRPRM TAsB * SAVE DIRECTORY NUMSZR
003954 1115 85 A3 A LDA A 2IA3 * (A) <~-DIRZCTCRY SRROR FLAG (PRESET)
003954 1110 C1 4Q A CYP B8 244 * [3 DIRECTRY NO. LIMIT (30 - 63 0x 72
003974 111F 24 29 1144 8CC CLSP10 .
00398 i * . .
C039%4 1121 DF 30 A STX RQ * SAVE ADDRE3S OF DIRSCTORY
00400 *
CC4c1a 1123 37 PSH 8
Q046024 1124 8D Cs 10=C 3SR PRMOON * POWER ON (CHECK PRCM)
GCu03A 1126 33 pPUL 3
CO404A 1127 26 21 1144 BNE CLS?P10
¢oa0s *
00s06A 1129 85 29 A LA & #32 "% CALCULATEZ HEADER ADDRESS (32 = *nymgTo-)
004074 1128 30 MUL
~00408A 112C 18 XGDX
34094 1120 8D 26 1155 BSR ADSTEP * SET ROM ADDRESS
U0410A 112F C6 20 A LDA 5 =22
G04114 1131 pE 350 A LoX RO
004124 11323 37 DIRPICL PSH B
C0413A 1134 8D 8C 19C2+« 83k PREDSY * READ ONZ CHARACTER
{04144 1136 A7 00 A STA A D0,X
034154 1133 ps ; INX
004164 1139 33 PUL 3
00417A 1134 54 DEC B
004184 1132 26 Fg 1133 3NE DIRPIC
00419 %*
00«20 *
o421 *  FUNCTION : CLOSE ROM CAS3SETTE
T CQs22 * . ON ENTRY
0N423 % PARAMETER  NONC
CGs24 *  ON EXIT
65425 * (Cy: 170 EQROR FLAG
00426 % REGISTER PRESEZRVE

ClibPDF - www .fastio.com
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231
e
A

Kot w ot te

w
in
£

Bga27
00428
004294
00430A
004314
Q06324
004334
00434A
00435
00436
00437
30438
00439
00440
00441
00442
00443
00464
00445
QD44 6A
004674
004484
024464
00450
00451
GG4as24A
00453A
CD&4S4A
004554
006554
GQ4sS7A
00658
NO«s9a
004604
Q0661
304624
004634
COub4aa
C04s65A
004e4A
0Cas7A
Q045634
CQ469A
Co4v70
00471
TOTAL

113D
1140
1142
11453
1148
1144

1140
114F
1151
1152

8D
26
SF
FD

1155
1136
1157
1153
1158
1150

3C
32
33
B3
27
25

115F
1162

1163
1164 86
1166 3D
1169 5
1163 8D
116E 09
116F 26
1171 39

SF

ERRORS

ZROSS
JECT
0243 A
52 A
FF19 A
DF7C A
[ols} A
FF16 A
114D A
90 18EC
20 1171
0209 &
02069 A
16 1171
€2 114D
6209 &
co A
FED4 A
49 A
FEDa A
F2 1163
0aoo0 A
0

ClibPDF - www .fastio.com

* (2),(X)

* &

CLSPRM CLR
Loa A
JSR
AIM
LDA A

CLSP1Q JMmP

FUNCTION =

ON ENTRY
(X)= TARGE

ON EXIT
(Cr: /0 E

REGISTER PR
NONE

CE SN

= % %n oro%

25700

O M M
g

x  ENTRY POINT
ACSTEZ® PSHX

Y
-
2 ¢]
a.

ADST30

<«

PRMSTS
#CMPRQF
SNSCOM

B3FF-$20,S10STS * SET FLAG (°ROM CASSETTE

20
CHKRS

SET PROM
T ADDRESS
RROR FLAG

ESERVE

*®
PRMDON
4DST30

STADRS
OF *ADSTE

STADRS
ADSTE0
ADSTO0

STADRS

£300
WRTP24
2340
WRTR26

ACST30

x>
Ey
~
;0

* SET ROM STAT
* SEND ’POWER

* (DO NOT CHAN
* RECOVER RS23

107/

in

RCUTIN

m

us
OFF

*POWER OF
COMMAND”

GE (C) 3IT
2 (QPEN TO RE

ADDRESS 7O DZISTINATED VALUE

WITHOQUT 72

L . . 2

P* ROUTINE
* (A,3)<---(XD

# NEW ADDRESS >= CURRINT 4D
x = 72
* CASE OF °TARGET ADDRESS
« SET NEW ADDRESS TO *STADRQ
® (X)<==-- STZP COUNT '
« COUNT UP ADDRESSING COUNT
10

21782

Fy
TO SLAVE MCU.
IS OFF*)

AD RS232)

CASE OF (NEW ADDRRESS < CURRENT ADDRESS)
WITHOUT RGOM ? (CLEAR ADDRESSING

3-17

COUNTER)

09:42:26

CLOSZD FILE"
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CHAPTwR 9 LOAD MODULE

9.1 GENEXAL suesetvsnesesnesssessosnsstoscsaonenns
9.2 Load Module (Machine Language) Format .......
9.3 Dump/Load ProcedUYeS seseessessessacronsonase
9.4 Binary Dump/Load Subroutine Table .eecvenssoee
9.5

Binary Dump/Load WOXK Ar@a s+sseeeceascsncacoss

APPENDLX - Sample Listg L R R R A B N 2 I B A A R B N R B R N}

wwvw fastio.com
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9.1 General

The module format for output of data by the SAVEM cowmand in BASIC or
the W command in the Monitor is a special format called a "Binary Load
Module format". One file is divided into a aumber of records each
containing memory addresses and data (Fig. 9-1). ‘

Record 0 [ W '

Record 1 [ ' ]

Record 2 L V w

Record n L ‘]

Fig. 9-1_ Division of File into Records

Each record has a maximum length of 259 bytes and each data contained
in the record is represented in binary numbers in units of one byta.
The format of each record is shown below.

ClibPDF - www .fastio.com
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]

9.2 Load Module (Machine Language) Format
(1) Intermediate record
Column] Size Item Description
{bytes)
0 , 1 Record Indicates the length of the data
’ length contained in the record in binary

numbars (00 through FF).

1 ~2 2 | "Address Indigates the address of the first data
in the record in binary numbers 02090
through FFFF (in orxder of the upper and
. _ lower digits). .
3 o Data Data 1. Namely, first data (99 through
FF).
2 I Data Data 2 ]
n 1 Data Data n (n must be a value in the raange
I of ® to 255.) , |
n+ 1 - 1 Checksum | This wvalue must be such that the low-
' order 8 bits of the sum of the data
values in columns 9 through n + 1 bacome
__m~____;___,"__Mw_»¢~__~__«JQL__y__M_,n_W“_~~“, S _ —_
(2) Last record
Column | Size Item Description
~bytes) { L
L0 1 Record This value must always be 0.
; length
1 ~ 2 ) Address | Indicakes the entry point of a program )
| in binary numbers (0009 through FFFF in
‘ order of the upper and lower digits).
3 T Checksum | This vaile must be such that the low- |
order 8 bits of the-sum of the data
L ____lwvalues in columns @ through 3 become 0.

wyvw . fastio.com
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9.3 Dump/Load Procedures

9.3.1 1/0 devices
The basic I/O routines support the following devices:
(1) Input ’ :
(a) External audio cassette
{h) Built-in mlcrovassettn
{¢) ROM cartridge
{2) Output .
(a) External audio cassette
(h) Built~-in microcassette

9.3.2 Dunp/load procedures
The memory contents in the binary load module format are transferred
to and from an external storage as follows:
(1) Output to the extarnal storage
{a) File opening
Subroutine "OPNDMP" is provided to open the specified file
(device) for output. Subrontine "OPNWCS" is called if the
specified file is an external audin cassette.
{h) Output of the memory contents
Subroutine "BIDUMP" is provided to output the memory contants

in the binary load module format to the opened file and closes

it upon complz=tion of the dumping.
(2) Input from the extarnal storage

{a) File opening
Subroutine "OPNLOD" is provided to spen the specified file
{(device) for input. Subroutine "OPNPRM" is call 1
specified file is a ROM cartridge.

(b) Loading into memory
Subroutine "BILOAD" is provided ko store the input data in the
binary load module format in the main memory and closes the
file upon completion of the loading.

J)()

wyvw . fastio.com

o
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3.4 Binary Dump/Load Subroutine Table

N ; - YT - T - e
1 Subroutine | Entry Description |
{ name ! point| ;

OPNDMP i FEEO Binary memory dump open. This subroutine opens

{
H
H
!
i
E i

i

the file to be dumped in a bilnary absolute format
and supports an external cassette and the built-ir
microcassette drive.

Parameters:
At Entry
(X): Top address of a data packet
(B): Device name
'M': Microcassette drive
'C': External audio cassette
Packet
1. Interblock tape stop mode (1
external audio cassette or
microcassette
®9: Stop the tape between blocks.
?1: Do not stop the tape between blocks.
2. Top address of buffer (2 bytes).
The buffer size i3 260 bytes.
3. Filename (8 bytes
4, File type {8 bytes)
5. Dump start addres
4. Dump ‘end address (2
7. Offset value (2 bytes
8. Program entry poiat (
Note:
The offset value is added to the dump start
address, dump end address, or the program
entry point as an unsigned binary number.
Parameters:
At Return
(C): Abnormal I/0 flag
{(A): Return code (This parameter is dependent
on subroutines OPNNCS and OPNWMS.)
Registers retained '
None
Subroutines referenced
OPNWMS, OPNWCS
Variables to be used:
R®, R1, R2, R3, R4, R5, RG,

byte) for

and R7

BIDUMP FEDD

Binary memory dump. This subroutine dumps the
memory contents in a binary absolute format

to the file opened by subroutine OPNDMP and
closes the file upcn completion of the

dumping. ]
Parameters:

At Entry

None

ClibPDF - www .fastio.com
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At Return

Depend on subroutines WRTCS, WRTMS.
Registers retained

None

Subroutines referenced

WRTCS, WRTMS

Variables used

RO, R1, R2, R3, R4, R5, R6 and R7

TOPRLOD

 FEDA

Binary memory load. This subroutine opens the
file to be loaded and loads the contents of the
file dumped in binary absolute format, into
mamory.

Parameters:
At Entry
(X): Top address of a data packet
{(B}: Device name
'M': Microcassette
'C': External audio cassette
'P': ROM cartridge
(A): Specifies whether or not the filename is
to be returned.
09: Return the filenams,
21: Do not return the filzname.
Packetk
1. Interblock tape stop mode (1 byte) for
external audio cassette or microcassette.
®0: Stop the tape between blocks.
91: Do not stop the tape between blocks.
FF: Depends on the header.
2. Top address of buffer (2 bytes)
The buffer size is 260 bytes.
3. Pilename (8 bytes)
4. File type (8 bytes)
5. Lower limit of the memory address to be
loaded (2 bytes)
6. Upper limit of the memory address to be
loaded (2 bytes)
7. Offset value (2 bytes)
Note:
The offset value is added to the address
information of a file (load start address,
load end address, or program entry point) as
- an unsigned binary number. The interblock
tape stop mode is effective only for 'M' or
'C' but not for 'P'. i
If the return of a filename is specified by
register (A), the filename is returned after
the 19th byte of the packet. (In this case,
the packet contents after the lower limit of
the memory address are destroyed.)
Since subroutines OPNRCS, SRCRCS, OPNRMS,
SRCRMS, and OPNPRM are actually called, the
packet depends on these subroutines.

ClibPDF - www .fastio.com
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g At Return
{(C): Abnormal 1/0 FLAG
(A): Return codes

8C: Load area exceeds the specified memory

space range.

Other return codes depend on OPWRCS,
; SRCRCS, OPNRMS, SRCRMS and OPNPRM
; Registers retained
None
| j Suproutines referenced
OPNRCS, SRCRCS, OPNRMS, SRCRMS, and OPNPRM
: Variables used
; RO, R1, R2, R3, R4, R5, R6, and R7
i Notes:
: Assuming tha*t the upper- and lower-limit
values of the memory addresses that can be
loaded by the packet are u and 1, respectively
and that the address of a data to bhe loaded is
a, the data can be loaded only when the '
fellowing coadition is satisfied.

L<asy

If the address is not within this range,
return code 8C {load area error) is output to
interrupt the loading operation by force.
The file is closed upon completion of the
L | loading. . . _
BILOAD ~ FED7 This subroutine loads the contents of the file
opened by subroutine "OPNLOD" into the memory
and closes the file upon completion of the
loading.
PaRAMETERS:
At Fntry ;
{A): Specifies whether or not the contents of
the file are to be loaded into the memory.
00: Load the contents of the file into the
. memnory.
®1: Check the load module format only.
Do not load the file contents.
At Return
{X): Program entry point
The value specified by the offset value is
added to the value of the entry point
. recorded in the file,
{(A): Return codes
D0: Normal
8C: Load ar=a exceeds the specified
menery space range.
Others: Depend on the return codes
of a file input routine.
Registers retained
None
Subroutines referenced
READMS, READCS, REDPRM
Variables used -
”f : R®, R1, R2, R3, R4, R5, R6 and R7

i
1
|
[

9-6
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9.5 Binary Dump/Load Work Area .

g Address Variable | Bytes Description 3
(From) (To) | name

20F 210 | DLTPAD 2 First dump address .
211 212 DLBTAD 2 Last dump address
213 214 | DLOFAD | 2 Offset value |
215 216 DLSTAD 2 Program entry point i}
217 217 | DLDVID 1 Dump/load device i
218 218 | DLSTS 1 tatus work area (dummy)
. 219 21A DLDVIX 2 Table address of a dump/load
- ' routine
9-7
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xx% 6301 CROSS MACRCASSEMBLER  VER1.0 #sx 10721782 09143229

ZRE SEQ LOC O0RJECT PROGRAM  CLOCK -~= CLOCK SAMPLE PROGRAM ===~

CC001 NAM CLOCK ' '
¢gQg2 *
00003 * DISPLAY CURRENT TIME ON THE PHISICAL SCREEN.
g0004 *+ MPyY IS SLEEP IF CLOCKX UPDATE IS NOT CAUSED.
¢o0nos * )
00006 « FILE NAME "EXSB’ 3Y K.A
00007 TTL “== CLOCK SAMPLE PROGRAM -=-
00008 QPT PAGE=55
0Q00¢% oPT LOAD
000104 1000 ORG $1000
0011 *

... 00012 * SUSROUTINE ENTRY POINT
00013 FFAS A SLEEP EQU SFFAQ x SLEEP CPu
C0014 FE4C A DSPLCH EQU SFF4C * DISPLAY ONE CHARACTER ON THS OHISICAL SCRToX
ccQ1s FFa9 A DSPLEN QU SFFLY * DISPLAY SOME CHARACTERS ON THEZ PHISICAL Scoc
00018 «
¢0G17 *
000184 1000 ORG 31000
Qp0t19 *
000z04 1000 C% QO A DA B 20 = CLEAR SCREZN
0C021A 1002 8D FF4a9 A JER DSPLCN
000224 1005 8¢ FF A LDA A #2SFF ) * ALARM INTERRUPT TIME
000234 1007 97 41 . STA A 341 x = ANY TIME WHEN 3ZCONT IS UPDATED,
CO00244 1009 37 43 A STA A 343
000235A 1008 97 &5 A STA A 845
000256 I * . . ' ) ) ] B
000274 100D 72 2048 A CLCK10 CIM #320,%4B + INABLE ALARM INTERRUPT.
000284 1C10 8D FFaA9 4 JSR SLEER % MCU IS SLESP FOR SAVE POWIR.
000294 1013 9¢ &4 A LDA A %44 « |_CAD ‘HOUR"”
000304 1015 16 TA *  DISPLAY *HCOUR”
000314 1015 84 FO A AND A 23FQ * (HIGH JRDER)
000324 1018 47 ASR A
000334 1019 47 ASR A .
Co034A 1014 47 ASR A .
000354 1018 47 . ASR A

. 00038A 101C 84 30 A ORA A £°0
080374 1075 CE 0Sg2 A LDX 230502
02038a 1021 37 PSH B
000394 1022 B0 FFaC A JSR DSPLCH
00040A 1025 32 PUL A # DISPLAY (LOW ORDOER)
GCO41A 1026 R4 QF A AND A #30F
000424 1028 384 30 A ORA A #°0Q
000634 1022 BD FF4C A JSR DSPLCH
00044A 1020 86 3A A LDA A #°: *
0004SA 102F BD FF4C A JSR DSPLCH :
00046A 1G22 96 42 A LDA A 342 ¢ LOAD “MINUTE®
QCR47A 1034 16 TFB x  DISPLAY *MINUTE®
0004384 1035 84 FQ A AND A 23FQ *+  (HIGH ORDER)
00049A 1037 47 ASR A
000504 1038 47 ASR A
000514 1029 &7 ASR A
000S24 1024 47 ASR A
0005ZA 1032 84 30 A ORA A 2°0Q
0N0S&A 103D CS 2302 A LeX 230202
000554 1042 37 PSH 3
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SRR SEQ LoC  ozJelT PROGRAM CLOCK === CLOCK 3AMOLE PROGRAM =~--
00056A 1041 8D FFLC A J3R DSPLCH
G3057A 1044 32 PUL A * DISPLAY (LOW CROER)

00058A 1045 34 OF A AND A s$0F
00059A 1047 8A 30 A CRA A 270
O00060A 1049 8D FF4C A J3SR DSPLCH
0C081A 104C 86 3A A LDA A z°: o=
A
A

C0062A 104E 8D FFacC JSR DSPLECH

000634 10S1 96 40 L LDA A 340 + L. OAD °*SECOND”’
0006 4A 1053 156 TA8 + DISPLAY *SECOND®
C0085A 1054 R4 FO A AND A ®#3FQ & (HIGH CORDER)
000&6A 1056 47 ASR A
000&7A 1057 47 ASR A
_000s68A 1053 47 ASR A
WQOé?A 1039 47 ASR A
JGO70A 105A 8A 3n A ORA A 270
00071A 10SC CE 0802 A LEX 280802
000724 105F 37 . PSH 8
J0073A 1060 3D FF4C & JSR DSPLCH
0007 4A 1053 32 PUL A « DISPLAY (LOw QRDER)
0O0C75A 1064 &4 OF A : AND A #s0F
000784 1066 8A 30 A ORA A #°0
00077a 1048 B8O FF4C A JSR DSPLCH
00078A 10568 20 AC 150D 3RA cLCK10-
AN T8 15 n . *
00080 7009 A END
xv2xx TOTAL ERQQORS .0 ’

-=w== 3INARY DUMP CJRMAT OF 0JBJSCT CODE ===~

13 10 00 C5 00 3D FF 49 38 FF 97 41 97 43 97 45 72 20 4B 3D FF 49 2D

13 10 13 96 44 16 34 FD 47 47 47 47 3A 30 CE 05 02 27 3D FF 4C 32 &A

14 10 26 84 0F 34 39 8D FF 4l B84 3A 8D FF 4C 96 42 16 84 FQ 47 47 47 62
14 10 3A 47 8A 30 CE Q8 02 37 2D FF 40 32 84 0F 8A 30 38D FF 4C 84 34 43
12 10 48 2D FF 4C 95 40 14 34 FO 47 47 47 &7 SA 32 CE 08 02 37 40

09 10 40 8D FF 4C 32 34 QF 3A 30 3D FF 4C 22 4D 34

00 10 G0 FO :
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