Appendix A
HARDWARE SPECIFICATIONS

CPU and Memory

Main CPU: Z-80 compatible CMOS CPU
Clock - 3.68 MHz
RAM - 64KB
ROM - 32KB
ROM capsule - 64KB (Max.)
Slave CPU: 7508 (4-bit CMOS CPU)
Clock - 270 kHz
Internal ROM - 4KB

Power Supply

Main power supply: Four AA-size dry cells (optional)

(not chargeable)

Ni-Cd battery pack
Capacity - 450 mAH
Nominal voltage - 4.8 V
Charging current - 70 mA
Charging time - Approx. 8 hours (when power
is off)

AC adapter

Backup power supply: Ni-Cd battery pack
Capacity - 90 mAH
Nominal voltage - 4.8 V
Charging current - 1 mA

Keyboard

Standard keyboard
; Total number of keys 72
®  Mode indicators 3 LEDs
Item keyboard
Total number of keys 58

Mode indicators 3 LEDs
A-1
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Item keyboard

Total number of keys

Mode indicators

58
3 LEDs

LCD (Liquid Crystal Display)

Character mode:
Graphic mode:
Character matrix:

Buzzer

Piezoelectric buzzer

40 characters X 8 lines
240 X 64 dot matrix
6 X 8 dots

Volume control impossible
External buzzer connector pin assignment:

ROM Capsule

Number of slots:
Capacity:

Type of ROM usable:

Serial Interface

Signal level:
Bit rate:
Format:

Parity:
Mode:

Pin No. | Symbol | I/0 Name

GND — Signal ground

2 EX Out Signal output
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EX Out Signal output

2
32KB/slot (Max.)
PROM
27C64
27C256
MASK-ROM
61364
613128
613256

RS-232C level (£5 V)

38400, 19200, 9600, 4800, 2400, 1200, 600, 300,
200, 150, 110 bps

1200/75 or 75/1200 bps for Tx/Rx

1 start bit plus 8 data bits followed by 1 or 2 stop
bits

Even, odd, none

Full duplex
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" Cartridge Interface

External connector pin assignment:
See ‘“3.4 Serial Interface.”’

RS-232C Interface

Signal level: RS-232C level (£5 V)

Bit rate: 38400, 19200, 9600, 4800, 2400, 1200, 600, 300,
200, 150, 110 bps
1200/75 or 75/1200 bps for Tx/Rx

Format: 1 start bit plus 8 data bits followed by 1 or 2 stop
bits

Parity: Even, odd, none

"‘Mode: Full duplex

External connector pin assignment:
See ““3.5 RS-232C Interface.”
External Audio Cassette

Bit rate: Approx. 1300 bps
Remote control feature
External connector pin assignment:
See ‘3.6 Printer Interface.”

Printer Interface

Conforming to Centronics Standard
External connector pin assignment:
See ‘3.6 Printer Interface.”’

Bar Code Reader Interface

External connector pin assignment:

Pin No. | Symbol | 1/0 Name
GND — Signal ground
2 BRDT In Data read
+5 — +5V

This interface is provided for optional cartridge devices such as RAM and
ROM cartridges, microcassette drive, A/D converter, cartridge printer. This
interface is equipped with both serial and parallel 1/0 ports. See ‘3.8 Car-
tridge Interface’’ for external connector pin assignment.
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System Bus

Address bus: 16 bit parallel
Data bus: 8 bit parallel
Connector pin assignment: See next page.
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Pin No. | Symbol | I/0 Signal name Signal level
1 VCH P/S | Battery charger line 6to 8V
2 VB1 P/S Battery power 4.8 to 6.5V
3 VB2 P/S Battery power 4.8 to 6.5V
4 VBK P/S Battery power 4.8 to 6.5V
5 GND - Signal ground —

6 VL P/S Power for logics 4.5 to 6V
7 DB7 Data 7

l l TTL | } TTL
14 DBO0 Data 0

15 MEN In Internal memory enable TTL
16 INTE In External interrupt TTL
17 WAIT | In | Z-80 wait TTL
18 PON | Out | Power ON TTL
19 CLK | Out | Z-80 main clock TTL
20 BUAK | Out | Bus acknowledge TTL
21 RD Out | Z-80 data read TTL
22 TORQ | Out | Z-80 data request TTL
23 WR | Out | Z-80 data write TTL
24 MRQ | Out | Z-80 memory request TTL
25 HLTA | Out | Halt acknowledge TTL
26 BURQ In Z-80 bus request TTL
27 CG —_ Protective ground —
28 CG — Protective ground —
29 RS Out | System reset TTL
30 M1 Out | Z-80 machine cycle 1 TTL
31 ABO Address 0

1 l Out l TTL
46 ABI15 Address 15

47 OFF Out Gate array control at power switching TTL
48 DW Out | Expansion D-RAM RF control signal TTL
49 DCAS | Out Expansion D-RAM RF control signal TTL
50 RSI In Reset input TTL

System Bus Pin Assignment
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AC Adapter

Appendix B

Input voltage: 100 VAC +10%
Frequency: 49 to 61 Hz
Output voltage: 6 V (400 mA) MEMORY MAPS AND
Erteral comnector pn assgnment MICROCASSETTE TAPE FORMAT
Pin No. |Symbol | I/0 Name Level
1 Vch In | AC adapter output |6 to 8V
2
GND — Ground Memory map
. . ROM RAM ROM capsule ROM capsule
DIP switch (in ROM capsule compartment) so0ors 1System bonk (Bank O) (Bonk 1) Bank 2)
Starter | System area
pt processing  100H
= Menu
8 System display Transient
- Relocator :::agram Same as bank 0 Same as bank 0
— BDOS -
|— Not usable
l BIOS
Can be used by the user. cep 6000H 6000H
Device name SW-5|SW-6 Screen p
LST: device selection . MT0S RBDOS1
Serial interface | OFF | OFF werl oS ABIOSH
RS-232C interface | OFF | ON § | coPp
%8 RBDOSD ROM ROM ROM32K
Cartridge printer | ON | OFF < | RSYSPR
Keyboard device selection Printer interface ON | ON 5 SYSAR RAM disk
7rren 182
Keyboard type| SW-1 | SW-2 | SW-3 | SW-4 AOOOHF==== =777 AOOORF= === ===
AscIl ON | ON | ON | ON veor 810 FpMies
COOOH | ——— = = — Co0oHF — =~ = — —
France OFF | ON ON | ON CCOOH
item key buffer
German ON | OFF | ON ON DOOOH
Virtual screen ROMS8K
England OFF | OFF | ON ON D8OOH
VRAM2
Denmark ON | ON | OFF | ON E£000H E00OH £000H
VRAM1
Sweden OFF | ON | OFF | ON
E800H System screen/user
defined characters
Italy ON | OFF | OFF | ON EAOOH v Some 26 bank 0 Same 5 bank 0
Spain OFF | OFF | OFF | ON EBOOH ™ api0s2
RSYSPR
Norway OFF ON ON OFF
System area
FFEFH
A-6 B-1
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Part of the OS program and system 'parameters in RAM (bank 0) is relocated
by the relocato as shown below.

ROM (system bank) RAM (Bank 0)
0000H 0000H
System area
0100H
Transient
program area
- ccPD ="
&
sw RBDOSD
& ° 0l ___ ccp
RSYSPR
4 RBBOS
E2
o O
g E SYSAR RBIOS
i
7FFFH " RAM disk
Variable size
User BIOS
VRAM
RRSYSPR
RRSYSAR
Stack area
FFFFH

The memory map of ROM capsule (banks 1 and 2) differs according to
the size of ROM (8KB, 16KB and 32KB).

ROM size ROM space RAM space
8KB CO00H to E00OOH | 0 to BFFFH, EO0OH to FFFFH
16KB AOO0OH to ECOOH | 0 to 9FFFH, EO0OOH to FFFFH
32KB 6000H to EOOOH | 0 to SFFFH, EO0OOH to FFFFH
B-2
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Microcassette tape format

Files are recorded on the microcassette tape in 256-byte blocks. Therefore, they
are accessed in 256-byte blocks. The tape format is shown below.

Preamble

Sync field

Block ID field Data field

A A

Block check
character field

Postamble

N

——A——————,
f 80 zero bits |FF|AA|

Block number

1
L'r. Block ID number

1

: “H” : Header block
Block identifier “D” : Data block
- YE” . EOF block

CRC is calculated

U i 50

1 Block check character
: value calculated for
1 cyclic redundancy

: check
|

based on data
within this range.

@—————————— Block length ———et
|
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One tape (one volume) contains one directory and one or more data files. The
directory consists of three blocks: the first block contains the tape and directo-
ry ID and the other two blocks contain file location and other file information.
One file consists of one header block, one or more data blocks and one EOF

block. Tape structure is shown below.
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Directory

Tape

Directory File O

Tile 1 l JS

1st block

2nd block

3rdblock

Tape and directory ID

File information (for 8 files)

File information (for 4 files) |

o

This part is read into memory by

MOUNT.

T
File n rFiIe configuration data File data

Header block

data block 1 jData block 2

Data block n

EOF block

[ ) ]

End of file
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Appendix C
BIOS SUBROUTINES
CP/M BIOS (Basic Input and Output System) has many useful subroutines
which can be used by application programs. To use a BIOS subroutine, set
parameters in appropriate registers and call the entry address for that subrou-
tine. The following table lists the entry addresses for BIOS subroutines which
can be called by application programs.
Address Entry name Address Entry name
(Hex.) (Hex.)

WBOOT -3 BOOT WBOOT +45 | (RSIN) X
+0 | WBOOT +48 | (RSOUT) X
+3 CONST +4B | TIMDAT
+6 | CONIN +4E | MEMORY
+9 | CONOUT +51 | RSIOX
+C | LIST +54 | (LIGHTPEN) | X
+F | PUNCH +57 | MASKI
+12 | READER +5A | LOADX
+15 | HOME +5D | STORX
+18 | SELDSK +60 | LDIRX
+1B | SETTRK +63 | JUMPX
+1E | SETSEC +66 | CALLX
+21 | SETDMA +69 | GETPFK
+24 | READ +6C | PUTPFK
+27 | WRITE +6F | READSW
+2A | LISTST +72 | (SLAVE) X
+2D | SECTRN 75 | RDVRAM
+30 | PSET +78 | MCMTX
+33 | SCRNDUMP +7B | POWEROFF
+36 | BEEP +7E | (USERBIOS) | X
+39 | (RSOPEN) X +81 | AUTOST
+3C | (RSCLOSE) X +84 | RESIDENT
+3F | (RSINST) X +87 | CONTINUE
+42 | (RSINST) X

X: Not supported by PX-4 OS. (Entry address only)




Although the absolute address of WBOOT varies according to the sizes of RAM
disk and user BIOS area, locations 01H and 02H always contain the absolute
address of WBOOT. Therefore, you can obtain the absolute addresses of other

entry points easily.
Example 1: CONIN can be called as follows.

BIOS entry table

OOH: | JMP —3H: [JMP BOOT
O1H: | X % } JMP WBOOT
02H: | x X | +3H: [JMP CONST

+6H: | JMP CONIN

—

Program sample

S : SET CONIN ENTRY
LD HL. (O1H) : GET (JMP WBOOT) ADDRESS FROM 0 PAGE
ADD HL. BC :ADD 6
LD (ADRS). HL :STORE (JMP CONIN) ADDRESS
DB OCDH : CALL (JMP CONIN)

ADRS: DB 0,0 : ADDRESS AREA

)

Example 2: CONIN can also be called from a BASIC program as follows.

)

10 STAD =&H50000

20FOR I=1TO 14

30 READ A Store the machine language program shown in
40 POKE STAD. A Example 1 starting at 5000H.

50 STAD=STAD +1

60 NEXT |

70 DEF USR1 =&H5000

80 X=USR1(X)

90 DATA &HO1,&H06,&H00,&H2A,&H01,&H00,&8H09,&H22,
&HOB,&HAO0,&HCD,&H00,&H00,&HC9

5
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The BIOS functions and user interfaces are described in the following. The con-
tents of registers other than those to which a BIOS routine returns information
are not assured after that routine has been executed unless otherwise specified.
Therefore, the required contents of registers should be saved before calling a
BIOS routine. Parameter blocks which are passed to or from a BIOS routine
must be in the same memory bank as that from which the BIOS routine is called.

BOOT

Function: CP/M cold start bootstrap loader

Entry address: WBOOT - 3H

Entry parameters: None

Return parameters: C=00H ‘

NOTE: This routine is used only when system initialization is made, [SHIFT]
+ [GRPH] are pressed together with the reset switch or the 7508 sub-
CPU is reset. This routin is not used by the user.

WBOOT
Function: CP/M warm start bootstrap loader
Entry address: WBOOT + OH
Entry parameters: None
Return parameters: C=drive number
NOTE: This routine is used when JUMP 0 is executed in an application pro-
gram or power is turned on in the restart mode.

CONST

Function: Reads the console status.

Entry address: WBOOT + 3H

Entry parameters: None

Return parameters: A=00H Indicates that the console input buffer is
empty.

A =FFH Indicates that the console input buffer con-

tains characters.

CONIN
Function: Reads a character from the console.
Entry address: WBOOT + 6H
Entry parameters: None
Return parameters: A=ASCII code for the character read
(Register C is used if necessary.)
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CONOUT
Function: Outputs a character to console
Entry address: WBOOT +9H
Entry parameters: C=ASCII code for character to be output
Return parameters: None.

LIST
Function: Outputs a character to the LST: device.
Entry address: WBOOT + OCH
Entry parameters: C=character to be output
Return parameters: None.
NOTE: If the device is not ready, this routine loops until it becomes ready.

PUNCH
Function: Outputs a character to the PUN: device.
Entry address: WBOOT + OFH
Entry parameters: C=character to be output
Return parameters: None.

READER
Function: Reads a character from the RDR: device.
Entry address: WBOOT + 12H
Entry parameters: None.
Return parameters: A =character read
NOTE: This routine loops until a character is read from the device which
is assigned to RDR:.

HOME
Function: Sets the track to zero.
Entry address: WBOOT + 15H
Entry parameters: None.
Return parameters: None.
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SELDSK

Function: Specifies a disk drive.
Entry address: WBOOT + 18H
Entry parameters: C= [ 0: Drive A  (built-in/external RAM disk)
: Drive B (ROM capsule)
: Drive C (ROM capsule)
: Drive D  (Floppy disk drive 1)
: Drive E  (Floppy disk drive 2)
: Drive F  (Floppy disk drive 3)
: Drive G (Floppy disk drive 4)
: Drive H (Microcassette drive)
:Drive I  (RAM cartridge)
:Drive J (ROM cartridge 1)
10: Drive K (ROM cartridge 2)
Return parameters: HL =00H: Parameter error

HL #00H: disk parameter block address

A
O OO ONWKBh W —-=O

SETTRK

Function: Selects the track to be read or written.

Entry address: WBOOT + 1BH

Entry parameters: BC =track number

Return parameters: None.

NOTE: The track number which can be specified is as follows.

Drive Range
A 0—15
B 0—38
C 0—38
D 0—139
J E 0— 39
F 0— 39
G 0— 39
H 0—14
1 0—7
J 0—38
K 0—38

\

NOTE: If the track number specified is out of the range, an error will result
when a READ or WRITE is performed. (In practice, the maximum
value of the track number is limited by the capacity of the device
installed.)
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SECTRN
Function: Converts a logical sector number into a physical sector number.
Entry address: WBOOT + 2DH
Entry parameters: BC =logical sector number
Return parameters: HL = physical sector number

SETSEC

Function: Selects the sector to be read or written.

Entry address: WBOOT + 1EH

Entry parameters: BC = sector number (0 to 63)

Return parameters: None.

NOTE: The range of the sector number is from 0 to 63 (3FH). If a value
out of this range is specified, an error will result when a READ or
WRITE is performed.

PSET
Function: Performs various operations on VRAM data.
Entry address: WBOOT + 30H
Entry parameters: B=data
C=type of operation O1H: AND
02H: OR
03H: XOR
Other values: no operation
HI = VRAM relative address
0 = HL = 1919
Return parameters: A =00H - Normal completion
A =01H - Address out of range
C=result of operation
NOTE: This routine performs the operation specified by register C between
data at the VRAM address specified by register pair HL and data
in register B, then places the result at that VRAM address and register
C. The contents of register B and register pair HL are not changed.

SETDMA
Function: Specifies the DMA address for disk access.
Entry address: WBOOT + 21H
Entry parameters: BC=DMA address
Return parameters: None.

READ
Function: Reads 128 bytes of data from a disk.
Entry address: WBOOT + 24H
Entry parameters: None.
Return parameters: A =00H - Normal completion
A = other than 0 - Abnormal end

WRITE

Function: Writes 128 bytes of data to a disk.

Entry address: WBOOT + 27H

Entry parameters: C=00H - Write standard format data
C=01H - Write unblocked data
C=02H - Write sequential file

Return parameters: A =00H - Normal completion

A =other than 0 - Abnormal end

SCRNDUMP
Function: Outputs the contents of VRAM to LST:.
Entry address: WBOOT + 33H
Entry parameters: None.
Return parameters: (LSTERR) =00H - Normal completion
(LSTERR) =FFH - Ended by + [sToP].
Location of LSTERR is OF773H.
LISTST
Function: Reads the status of the LST: device.
Entry address: WBOOT + 2AH
Entry parameters: None.
Return parameters: A =00H - Busy
A =FFH - Ready.

C-6 C-7
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BEEP
Function: Sounds the speaker.
Entry address: WBOOT + 36H
Entry parameters: B =Note (13 to 60)
C=Interval (1 — 255) x 100 ms
Return parameters: A =00H - Normal completion

=FFH - Ended by +

NOTE: The relationship between the contents of register B and note is as fol-

lows. (No sound is generated when register B=0.)

ctave
Note 1 1213|145
C 13125 |37 | 49
C# 14126 | 38 | 50
D 15027 | 39 | 51
D# 16| 28 | 40 | 52
E 17129 | 41 | 53
F 18130 | 42 | 54
F# 19] 31 | 43 | 55
G 20] 32 | 44 | 56
G# 21133 |45 | 57
A *22134 | 46 | 58
A# 23135 |47 |59
B 24|36 | 48 | 60
*: 440 Hz

NOTE: The pitch of sound can be specified as a frequency. Refer to the OS

Reference Manual.

C-8
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0: turns the speaker off

TIMDAT

Function: Performs the clock functions.
Entry address: WBOOT + 4BH
Explanation: This routine performs one of the six functions according to

the contens of register C. The six functions are setting and read-
ing the time, enabling and disabling the alarm function and
reading and setting the alarm time. This routine uses a
parameter block (referred to as the time descriptor) to obtain
and return various information relating to the clock functions.
This block is referred to as the time descriptor.

Time descriptor

33 bytes max.
Length

Year (lower 2 digits} 2 BCD digits 1 byte
Month 2 BCD digits 1 byte
Day 2 BCD digits 1 byte
Hour 2 BCD digits 1 byte
Minute 2 BCD digits 1 byte
Second 2 BCD digits 1 byte
Weekday 1 byte
Type 1 byte
Address 2 bytes
Status 1 byte
Year: 00 - 99
Weekday: 0 - Sunday, 1 - Monday, ......., 6
- Saturday

Address: Indicates the starting address of

Message or string

(1 byte)

the area which contains the

alarm message or wake string.

The address indicates the address of this byte.

Type:

1 byte

=0 (not defined)
=1 Alarm

=2 Wake



The address and type parameters must be set by the user be-
fore calling this routine.

When reading the alarm/wake setting, it is not necessary to
set the type parameter.

A) TIMDAT (Read Time)
Function: Reads the time.
Entry parameters: C=00H - Time read function
DE = Starting address of a 7 byte block for the time des-
criptor.
Return parameters: DE =Not changed
Time descriptor

Status: The system sets the status parameter as follows.
Set to 0 when an alarm/wake time is set. (function No. =82)
Set to 1 when an alarm/wake interrupt occurs.

Set to 0 after the alarm/wake time has been read. Year (lower 2 digits) 2 BCD digits | 1 byte
As shown above, the status is set to 1 only when an alarm/wake in- Month 2 BCD digits | 1 byte
terrupt occurs; otherwise, it is always set to 0. 38" 2 :28 :fgfts 1 zyte
NOTE: Calling side bank information is automatically processed by BIOS. M?:l: o 5 BCD d;g:z 1 bzz
Second 2 BCD digits 1 byte
Weekday 1 byte

Weekday: O - Sunday, 1 - Monday, ....... s

6 - Saturday

B} TIMDAT (Set Time)
Function: Sets the time.
Entry parameters: C=FFH - Time set function
DE = Starting address of a 7 byte block for the time
descriptor

Time descriptor

Year (lower 2 digits) 2 BCD digits 1 byte
Month 2 BCD digits 1 byte
Day 2 BCD digits 1 byte
Hour 2 BCD digits 1 byte
Minute 2 BCD digits 1 byte
Second 2 BCD digits 1 byte
Weekday 1 byte

Weekday: O - Sunday, 1 - Monday, ....... ,
6 - Saturday

Return parameters: None. (DE = Not changed).
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F) TIMDAT (Read Alarm/Wake)
Function: Reads the alarm/wake time.
Entry parameters: C=84H
DE = Starting address of the time descriptor

C) TIMDAT (Alarm/Wake enable)
Function: Enables the alarm/wake function.
Entry parameters: C=80H - Alarm enable
Return parameters: None.

D) TIMDAT (Alarm/Wake disable) Time descriptor

Function: Disables the alarm/wake function.

Entry parameters: C=81H - Alarm disable Year (lower 2 digits) 2 BCD digits | 1 byte
R ters: N Month 2 BCD digits 1 byte
eturn parameters: None. Day 3 BCD digits 1 byte
Hour 2 BCD digits 1 byte
E) TIMDAT (Set Alarm/Wake) ) Minute 2 BCD digits 1 byte
Function: Sets the alarm/wake time. Second 2 BCD digits | 1 byte
Entry parameters: C=82H - Alarm set Weekday 1 byte
DE = Starting address of the time descriptor Type 1 byte
Address 2 bytes
Time descriptor Status 1 byte
Year (lower 2 digits) 2 BCD digits 1 byte Year: 00 - 99
Month 2 BCD dlgfts 1 byte Weekday: O - Sunday, 1 - Monday, .......,
Day 2 BCD digits 1 byte 6 - Saturday
Hour 2 BCD digits 1 byte Address: Indicates the starting address of
Minute 2 BCD digits 1 byte the area which contains the alarm
Second 2 BCD digits 1 byte message or wake string.
Type: 1 byte
Weekday 1 byte =0 (not defined)
Type 1 byte =1 Alarm
Address 2 bytes =2 Wake
Alarm: 1 byte
=0 Not yet sounded
Year: 00 - 99 =1 Sounded
Weekday: O - Sunday, 1 - Monday, ....... .
6 - Saturday

Return parameters: None. (DE = Not changed)
NOTE: FFH is set to the year parameter byte and FH is set to the lower 4
bits for the second parameter byte.

Address: Indicates the starting address
of the area which contains the
alarm message or wake string.

Type: 1 byte .
To reset the alarm/wake function, to disable the function with function D,

= defined X .
Q Koraefined) then zero all parameters with function E.

=1 Alarm
=2 Wake

Return parameters: None. (DE =Not changed.)
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MEMORY
Function: Reads the current bank.

Entry address: WBOOT + 4EH

Entry parameters: None.
Return parameters: C=FFH - System bank

=00H - Bank 0
=01H - Bank 1
=02H - Bank 2

RSIOX
Function: Performs serial 1/O operation.

Entry address: WBOOT + S1H

Entry parameters: B=FXH

NOTE: This routine performs serial communication through the RS-232C,
SIO and cartridge serial interfaces. The routine supports 12 functions
and the setting of entry parameter FX for these functions are shown

below.
FXH 0: RS-232C
T —Device 1: SIO
(OPEN only)|2: RS-232C input
3: Cartridge serial
1: OPEN 2: CLOSE
3: INSTS 4: OUTST
Function code |5: GET 6: PUT
7: CTRLIN 8: SETCTRL
9: ERSTS F: SENSE
C-14
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Explanation:

A) OPEN
Function: Opens the specified device.
Entry parameters: B=1XH (X=0 to 3)
HL = Starting address of the parameter block

(Bit rate )
( 02H - 110 bps
04H - 150 bps
(HL)—~ Recevo b 05H - 200 bps
e buffer address| 2 bytes 06H - 300 bps
Receive buffer size 2 bytes O8H - 600 bps
Bit rate 1 byte gé“ - 1200 bps
H -
Word length 1byte—— | opH - iggg gz:
— Parity 1 byte OEH - 9600 bps
Stop bit 1 byte OFH - 19200 bps
Special parameter 1 byte — ;gn : ?ggg%gpbsps (Tx/Rx)

81_ H - 75/1200 bps (Tx/Rx)
(Bit rate must be 300 bps when the modem is

(used.)
(Parity) r
. (Word length)
_[g?n : ggz—zz:g ‘— O2H - 7 bits/character
03H - Even parity LO3H - 8 bits/character

( (Special parameter)

(Stop bit)
O1H - 1 bit
03H - 2 bits L 7 6 6 43 210

DT T T

DTR ON
RST ON
S1/S0
XON/XOFF
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Return parameters: A =00H - Normal open, Z=1
A =02H - The interface already open, Z=0
HL =Not changed

(HL)—
Status flag 1 byte
Receive buffer get point | 2 bytes
Receive buffer put point | 2 bytes
*Receive buffer address | 2 bytes
*Receive buffer size 2 bytes {status flag)

766 43210

LITT T T[T
I— Opened

Receive buffer full

Receive buffer
overflow

CD (line status for
RS-232C)

parity error

Receive overrun

Framing error

DSR (control line for
Si0, RS-232C)

Bits 0 to 2 are used by the system. CD is active when ‘“1’> and DSR is active
when ““0’’.

(Receive buffer get point)
The pointer used to read data from the buffer.

(Receive buffer put pointer)
The pointer used to store received data in the buffer.

C-16
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B) CLOSE
Function: Closed the currently used serial device.
Entry parameters: B=20H
Return parameters: None.

L C) INSTS
: Function: Checks whether there is any data in the receive buffer.
Entry parameters: B=30H
HL = Starting address of the 9 byte block which is used
to store return information.
Return parameters: Z=1 - Normal completion
A =FFH - Data has been received
=00H - No data in the receive buffer
BC =Number of bytes received
HL =Not changed
The parameter block is the same as for OPEN.
Z=0 - Abnormal end
A =03H - Device not opened

D) OUTST
Function: Checks whether output is enable.
(Checks whether the Tx buffer is empty.)
Entry parameter: B=40H
HL = Starting address of the 9 byte block which is used
to store return information.
Return parameters: Z=1 - Normal completion
A =FFH - Output enabled
=00H - Output disabled
HL =Not changed
The parameter block is the same as for OPEN.
Z=0 - Abnormal end
A =03H - Device not opened

. E) GET
Function: Reads 1 byte data from the receive buffer.
Entry parameters: B=50H
HL = Starting address of the 9 byte block which is used
to store return information.

Return parameters: Z=1 - Normal completion

A =Receive data

HL = Not changed
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Return parameters: Z=1 - Normal completion
Z=0 - Abnormal end
A =03H - Device already open

The parameter block is the same as for OPEN.
Z=0 - Abnormal end

A =03H - Device not open

A=04H - CTRL/STOP

A =05H - receive buffer overflow

t 1) ERSTS

I Function: Reads the error status and clears the error flags.
Entry parameters: B=90H

Return parameters: Z=1 - Normal completion

F) PUT
Function: Sends 1 byte data.
Entry parameters: B=60H
C=Send data
HL = Starting address of the 9 byte block which is used
to store return information.
Return parameters: Z=1 - Normal completion
HL =Not changed (return information address)
Z=0 - Abnormal end
A =03H - Device not open
=04H - CTRL + STOP pressed.
The parameter block is the same as for OPEN.

A=[7]6[5]4]3][2]1]0]

Receive buffer overflow
CD status (line status for RS-232C)
Parity error

Receive overrun

Framing error
DSR status {control line for SIO)

Z =0 - Abnormal end

G) CTLIN A =03H - Device not open

Function: Reads the status of the control line.
Entry parameters: B=70H
Return parameters: Z=1 - Normal completion

A=[7]6[s]4]3]2][1]0]

L J) SENS
Function: Reads the status of the serial device and RSBYTE.
Entry parameters: B=FO0H

Return parameters: 76543210
DCD (line status for RS-232C) A= [T TTTTT]
CTS (RS-232C only)
DSR (control line for SI0, RS-232C) ( 0: RS-232C
1: SI0
Z=0 - Abnormal end 2: RS-232C for input SIO
A =03H - Device not open Device - for output
3: Cartridge
H) SETCTL 4: Modem
Function: Sets the control lines. L F: None
Entry parameters: B=80H
c=[7]e[s[4[3[2]1]0]
DTR {control line for S10, and
RS-232C)
RTS (RS-232C only}
C-18 C-19
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MASKI
Function: Sets and resets interrupt masks and enables and disables 7508
interrupts.
Entry adress: WBOOT + 57TH
Entry parameters: 76543210
B=[ I [ { ( 1 | [ | Set and reset
7508 (slave)
ART
ICF (input Capture Flag)
|ER
OVF (Overflow Flag)
EXT (interrupt from system bus)
0: Sets or resets masks.
1: Reads mask status.
7 6 5643210
C=l I l [ l I I | | 7508 interrupt
[
Bit 1 Bit O
Keyboard [0 O : Disables all key
interrupts.

o 1 : Enables STOP
key interrupt.
1 O : Enables all key

interrupt.

Alarm interrupt

Every-one-second interrupt

Each bit enables the corresponding interrupt when it is
““1”” and disables the interrupt when it is ‘0’
Return parameters: B=Previous IER status
C=Previous 7508 interrupt mask status
The contents of all registers other than registers B
and C are not changed.
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LOADX
Function: Reads one byte of data from the specified memory bank.
Entry address: WBOOT + SAH
Entry parameters: C=FFH - System bank
C=00H - Bank 0
C=01H - Bank 1
C=02H - Bank 2
HL =Data address (must be in the bank in which the
calling program is present.)
Return parameters: A =read data
The contents of other registers are not changed.

STORX
Function: Writes one byte of data in the specified bank
Entry address: WBOOT + SDH
Entry parameters: C=FFH - System bank
C=00H - Bank 0
C=01H - Bank 1
C=02H - Bank 2
A =Data to be written
HL = Address to which data is written (Must be in
the called bank.)
Return parameters: None.
The contents of all registers are not changed.

LDIRX
Function: Transfers data from the specified bank to bank 0.
Entry address: WBOOT + 60H
Entry parameters: A =destination bank
A =FFH - System bank
A=00H - Bank 0
A=01H - Bank 1
A=02H - Bank 2
HL = Starting address of the memory area in the
source bank from which data is transferred
BC=Number of bytes transferred
DE = Starting address of the memory area in bank 0
to which data is transferred.
Return parameters: None.
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JUMPX
Function: Jumps to the specified bank.
Entry address: WBOOT + 63H
Entry parameters: [X =destination address
ADRS =FFH - System bank
=00H- Bank 0
=(01H- Bank 1
=02H- Bank 2
ADRS is at OF52EH.
Return parameters: None.
(Control is not returned to the calling program.)
NOTE: If a stack is used by the destination routine, new one must be set.

CALLX
Function: Calls a subroutine in the specified bank.
Entry address: WBOOT + 66H
Entry parameters: IX=destination address
ADRS=FFH - System bank

=00H - Bank 0
=01H - Bank 1
=02H - Bank 2

ADRS is at OF52EH.
Return parameters: Depending on the user subroutine called (except IX and
IY).
NOTE: If a stack is used in the subroutine, new one must be set in the subrou-
tine. The previous stack must be restored when control is returned
to the calling program.

GETPFK
Function: Reads the string assigned to a function key.
Entry address: WBOOT + 69H

Entry parameters: C=Function key number
0-9: Function keys on the standard keyboard

40-7E: Item function key position code
HL = Starting address of the meory block into which the
string is read.

Return parameters: None.
HL = Not changed.

NOTE: The format of the read buffer is as follows.

C-22
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I No. of char. | Char. 1 ! Char. 2 l Char.n

(HL): Number of characters are that actually stored in the buffer and its maximum
value is 15.
This routine allows the user who has the standard keyboard to use the func-
tions assigned to item functions 40 to 7E. Bank information of the calling
program is automatically processed by this routine.

PUTPFK
Function: Assigns a character string to the specified function key.
Entry address: WBOOT + 6CH
Entry parameters: C=Function key number or item function key control
information
OH - 9H: Standard function key number
40-7EH: Item function key position code
FFH: Reset all function key assignments
FEH: Resets the item flag.
FDH: Sets the item flag.
HL = Starting address of the memory area which contains
the string to be assigned to the specified key.
Return parameters: None.
HL =Not changed
NOTE: The format of the character string is as follows.

| No. of char. | Char. 1 I Char. 2 I Char. n

(HL): The maximum number of characters is 15.
The item function specified is valid when the item flag is set.
This routine allows the user who has the standard keyboard to use the func-
tions assigned to item functions 40 to 7E. Bank information of the calling
program is automatically processed by this routine.
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READSW
Function: Reads the status of switches.
Entry address: WBOOT + 6FH
Entry parameters: C=02H - Read DIP SW status
C=04H - Read power SW status
C =0Other than 2 and 4 - No operation
Return parameters: 1) Read DIP SW status:

7 0
a-[s]7]6]s[4]3]2[1]

When each DIP switch position is
ON, the corresponding bit is set to
aqre,

2) Read power switch status:
A=00H: Power switch OFF
=01H: Power switch ON

RDVRAM
Function: Reads the contents of the virtual screen.
Entry address: WBOOT + 75H
Entry address: B=Column at which read is to start (1-m)
C=Line at which read is to start (1 - n)
DE = Number of characters to be read
HL = Starting address of the area in which data read is to be
stored
Return parameters: A =00H - Notmal completion
A =01H - Read error
A =FFH - Parameter error
NOTE: M and n are determined by the virtual screen size and m must be
40 or 80 and n must be equal to or less than 25. If the screen end
is encounterred during read, the remaining area is filled with blanks
(20H) and register A is set to O1H.
The address specified and the calling program must be in the same

bank.
All characters are returned in ASCII codes.

MCMTX
Function: Performs processings relating to the microcassette.

Entry address: WBOOT + 78H
NOTE: See the OS Reference Manual (sold separately).
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POWEROFF

Function: Turns off the system’s power.

Entry address: WBOOT + 7BH

Entry parameters: C=00H - Turns off power in the continue mode.
C=01H - Turns off power in the restart mode.

Return parameters: None.

. USERBIOS

Function: BIOS entry for user coded BIOS routine

Entry address: WBOOT + 7EH

Entry parameters: Defined by the user.

Return parameters: Defined by the user.

Explanation: This entry is provided so that the user can code his own BIOS
routine. The user must reserve the area for his routine (at the
time of system initialize or using the CONFIG command) and
write the starting address of the routine at the entry address.
For details, refer to the OS Reference Manual (sold separately).

AUTOST

Function: Sets and cancels the auto start string.
Entry address: WBOOT + 81H
Entry parameters: C=00H - Cancels the auto start string.
C=01H - Sets an auto start string.
HL = Starting address of the area in which the string to
be set is stored (Valid when C=01H)

I Length |

(HL) Max. length is 32 bytes.
Return parameters: None.

ESIDENT

Function: Sets and resets the resident flag.

Entry address: WBOOT + 84H

Entry parameters: C=00H - Resets the resident flag.
C=01H - Sets the resident flag.

Return parameters: None.
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CONTINUE
Function: Sets and resets the continue flag.
Entry address: WBOOT + 87H

Entry parameters: 7 10
c=[ [T TTTTT]
1"': Set
‘‘0’": Reset

Return parameters: None.

C-26
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L——Standard keyboard

Item keyboard

Lower bits

b T <> I o R TR « e S Y- CHE K T A T - S 2~ I - S = S~

Appendix D
CHARACTER CODE TABLE

Higher bits

D-1

4 — N
0 1 2 3 4 5 6 7 8 9 A B C D E F
HELP SPlal@|Fi |p|4+]|2]|SP &
Pl11lAlGla|g| -] «
ms "2V BR[| r|T]w
storfeavsel # | S| C{ S| c|s|1]|*
141D T|d|t]| ]2
LIS|E|lUlelu]|—]|&
Ll&|F|V]IFflv]|Il]a
17|16 | Wjg|w]| |
8s (|8|H[X|h|x|[1]|R
TAB Y|{Ijyli|ly| |
|2 JZtil=| X
womelesc | 4+ | & |k Cp R [O BT
ar| -1, Li=l 1] |8
rer| =] — =M Iim| >|mm!| =
| EIN N v R
il71?10j_|ola|=|x
SP =space



Appendix E

CONSOLE CONTROL CODES

Code .
Decimal | Hexadecimal Function
2 02 Moves the window 40 characters to the left.
5 05 Deletes characters to the end of the line from the cursor
position.
6 06 Moves the window 40 characters to the right.
7 07 Sounds the speaker at 880 Hz.
8 08 Deletes the character to the left of the cursor position.
9 09 Moves the cursor to the next tab position.
10 0A Moves the cursor down one line.
11 0B Moves the cursor to the home position.
12 oC Clears the currently selected virtual screen.
13 0D Executes a command or statement.
16 10 Moves the window up one screen (7 or 8 lines).
17 11 Moves the window down one screen (7 or 8 lines).
26 1A Erases all characters to the end of the virtual screen from
the cursor position.
27 1B Escape code
28 1C Moves the cursor one character to the right.
29 1D Moves the cursor one character to the left.
30 1E Moves the cursor up one line.
31 1F Moves the cursor down one line.
NOTE:

An escape code, followed by one or more characters is referred to as a escape
sequence. The escape sequences are listed and explained in the OS Reference

Manual (sold separately).
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Cassette tape
recorder

Appendix F

INTERFACE CABLES

The following cables are used to connect optional devices to the PX-4.

PX-4

External | Printer
#732 cassette interface | interface #731
. Serial RS-232C
interface

#723
#725

#726

#726
PX-4
PX-8
#7265

#723
$#725

=

#724

Acoustic coupler

F-1

Each cable is explained in the following.



Cable set #723

Miniature 8-pin DIN connector 6-pin DIN connector
(e 3% g jic | ]
(PX-4) {printer)
Purpose: Connects P-40 or P-80 printer to the PX-4.
Connection: Connecting a printer to the PX-4

Connect the miniature 8-pin DIN connector to the
RS-232C or serial interface connector of the PX-4 and the
6-pin DIN connector to the 6-pin DIN connector of the
printer.
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Pin assignments:

Miniature 8-pin DIN connector

Miniature 8-pin DIN connector

6-pin DIN connector

6-pin DIN connector

ooi)

o)

M o N & wN —
0O 0O Q0000000
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Cable set #724

Miniature 8-pin DIN connector

DB25 connector

(o =G

I

{PX-4) {CX-21)
Purpose: Connects a CX-21 acoustic coupler to the PX-4.
Connection: Connect the miniature 8-pin DIN connector to the RS-232C

interface connector of the PX-4 and the DB25 connector to

the CX-21.
Pin assignments:

Miniature 8-pin DIN connector

DB25 connector

l\%ssaaaaoi _(9}

O NSO EWN =

o&ooéoooo

N
o

~NoO—=~0beawNMm
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Cable set #725

Miniature 8-pin DIN connector

DB25 connector

(e Jmmm— =Hil

(PX-4) {Printer or @X-10)
Purpose: Connects a printer with an RS-232C interface or QX-10 to
the PX-4.
Connection: Connecting a printer to the PX-4.

Connect the miniature 8-pin DIN connector to the
RS-232C interface or serial connector (which is used is de-
termined by the DIP switch in the ROM capsule compart-
ment), then connect the DB25 connector to the RS-232C
interface connector of the printer.
Connecting QX-10 to the PX-4

Connect the miniature 8-pin DIN connector to the
RS-232C interface connector of the PX-4 and the DB25
connector to the RS-232C interface connector of the
QX-10.



Pin assignment:

Miniature 8-pin DIN connector

DB25 connector

L\ﬁsaaasaoi

J

Miniature 8-pin DIN connector

DB25 connector

$$o<5

E O—

3 O—

2 O

8 O—

7 O-

1 O—

4 O *
5

6 O—

o oog[‘
O N W N -

N
S
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Cable set #726

Miniature 8-pin DIN connector

Miniature 8-pin DIN connector

oy
ROA400

1

(iEH g
an

Purpose:

Connects the PX-4 to another PX-4 or PX-8.

Connects a PF-10 or TF-15 floppy disk unit to the PX-4.

Connects a PF-10 to another PF-10 or a TF-15 to another

TF-15.

Connects a TF-15 to a PF-10.
Connecting two PX-4s or connecting PX-4 to PX-8
Connect the miniature connectors to the RS-232C inter-

Connection:

face connectors of the computers.
Connecting a PF-10 or TF-15 to PX-4

Connect one miniature connector to the serial interface

of the PX-4 and the other to the disk unit.
Connecting PF-10s and TF-15s

Connect each miniature connector to the 8-pin connector

of each disk unit.

Pin assignment:

Miniature 8-pin DIN connector
E

Miniature 8-pin DIN connector




Cable set #731

Miniature 8-pin DIN connector Miniature 8-pin DIN connector

XN W -

i 2§$T‘§§§

&[;ié Lid

m

(PX-4)

20-pin connector 36-pin connector

i

{Printer)

Purpose:
Connection:

Pin assignment:

Connects a parallel printer to the PX-4.

Connect the 20-pin connector to the printer interface con-
nector of the PX-4 and the 36-pin connector to the parallel
interface connector of the printer.

20-pin connector 36-pin connector

[l e}
o0

—0 OM
WO Ob
oo

oo
oo
oo
N0 0%
Go oY

 —,

L2 PO aoonal
b’vvvv oo ]
19 20
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