TECHNICAL MANUAL
HX-20

PORTABLE COMPUTER

This Technical Manual provides technical information on the structure, maintenance, and
repairs of the EPSON PORTABLE Computer HX-20.

Major technical modifications, if made in the future, will be notified through Service
Bulletins, and the Technical Manual should be revised accordingly. The details of the Manual
are subject to change without notice.

All the information given in the Manual concerns the HX-20, and we are not responsible
for any troubles with the industrial copyright of a third party that might arise from your appli-
cation of the Manual to other products or from the connection of the HX-20 to others.

Duplication or transcription of the Technical Manual, in part or in whole, is prohibited.
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1.1 Features

The HX-20 is an all-in-one type miniature portable computer with a liquid crystal display and a mi-
croprinter built inside the main body, designed to operate on the batteries inside. A variety of op-
tions are available to facilitate system configuration and extension.

1.2 System Configuration

The HX-20 normally consists of (1) a 24 characters per line microprinter, 2 liquid crystal display
(20 characters x 4 lines to display 80 characters), 3 typewriter type keyboard (with 68 keys), @
RS-232C interface, (6 high-speed serial interface, (6 cartridge (ROM or microcassette) interface,
(@ audio cassette interface, (8 bar code reader interface, @ ROM (32 KB), and RAM (16 KB),
and permits system configuration that is extendable as shown in Fig. 1-1.
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Fig. 1-1
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1.2.1 System Connection Diagram
Additional ROMs (8 k each) can be installed in the main body. Other options may be connect-
ed to it via the interface connectors on the main body as shown below.
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1.3 Main Components

The computer proper consists of (1) MOSU control circuit board, (2, keyboard unit, 3) liquid
crystal display panel (LCD circuit board), 4 microprinter, (5 Ni-Cd battery, (6 buzzer, and (7. case
cover.

i
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Fig. 1-5

(1) The MOSU circuit board has connectors for the RS-232C interface, serial interface, audio
cassette interface, bar code reader interface, expansion unit interface, AC adaptor, cartridge
interface. It employs dual CPU control system using two CMOS CPU6301s, which permits
dispersed processing of the interface and thus improves system performance.

(2) The keyboard has a power switch, view angle volume for LCD, and its control circuit.



1.4 Specifications of HX-20

1.4.1

Dimensions and Weight
(1) Dimensions:
(2) Weight:

Ambient Conditions
(1) Temperature:

(2) Relative humidity:

(3) Shock resistance:
(4) Vibration resistance:

Dimensions and Ambient Conditions

290 mm wide x 215.5 mm deep x 44 mm high
Approx. 1.7 kg

5°C to 35°C (operating)

5°C to 35°C (charging)

-5°C to 40°C (data storage) (RAM battery backup)
—20°C to 60°C (non-operating)

10% to 80% (operating, no condensation)

10% to 80% (non-operating, no condensation)

1 G for 1 ms maximum (operating)

0.25G 55 Hz maximum (operating)

1.4.2 Power Supply (Nicd batteries)

(1) Voltage:

(2) Battery capacity:

1.4.3 AC Adaptor
(1) Input voltage:

(2) Power consumption:
(3) Insulation resistance:
(4) Insulation strength:

1.4.4 Microprinter (M-160)
(1) Printing system:
(2) Printing format
1) Total number of dots:
2) Number of characters
per line:

(3) Printing speed
1) 1 dot line:
2) 5 x 7 dot matrix (inter-
line space 3 dots):

4.5V to 6.0V (operating)
4.0V to 6.0V (data storage)
4.5V (low voltage detection)
Approx. 1100 mAH

US.-AC 115V +=10%

Europe — AC 220V/240V +=10%

8w

10 megohms between AC power supply and case

Can withstand 1 kV applied between AC power supply and
case for 1 minute or more.

Dot impact (4 printing solenoids)

144 dots maximum/dot line

24 maximum

(5 x 7 dots; character-to-character space 1 dot)
(6 characters/printing solenoid)

Approx. 150 ms (continuous printing)

Approx 0.7 line/s (continuous printing)
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(4) Character size
1) Dot spacing:

2) 5 x 7 dot matrix:
(5) Recording paper
1) Kind:
2) Paper width:
3) Outside diameter:
4) Thickness:
5) Weight:
(6) Paper feed:
(7) Inking
Ribbon cartridge type

0.33 mm horizontal
0.33 mm vertical
1.7 mm wide, 2.4 mm high

Ordinary paper

57.5 0.5 mm

50 mm or less

0.07 mm

52.3 g/m? (45 kg/1000 sheets/1091 sheets x 788 mm)
Automatic feed every dot line; with paper release

Automatic continuous feed during motor operation

1) Color:

2) Dimensions:
3) Life:

4) Standard:

1.4.5 Liquid Crystal Display
(1) Text:

(2) Graphic:

(3) View angle adjustment:

1.4.6 Keyboard
(1) Key switches:
(2) Contact points:

(3) Others:

1.4.7 RS-232C Interface
(1) Connector:

(2) Input and output levels:

(3) Transfer speed:

1.4.8 Serial Interface
(1) Connector:

(2) Input and output levels:

(3) Transfer speed:

Purple/Black

Approx. 91 mm wide, 25 mm deep, 7 mm high
Approx. 10,000 lines

ERC-09

English capitals, large letters, small letters, numerals, sym-
bols, characters, etc.; 20 characters per line; 4 lines in total
(20 x 4 = 80 characters)

120 dots (horizontal) x 32 dots (vertical)

Adjustable with VIEW ANGLE volume

68 keys (including 5 function keys and 13 special keys)

Function keys ............c......... Electroconductive rubber con-
tact point
Data and special keys.......... F.P.C. carbon contact point

Power on switch, VIEW ANGLE volume for LCD, and adjust-
ing circuit built in

DIN (8-pin) TCS 4480

RS-232C standard

110, 150, 300, 600, 1200, 2400, 4800 bps (selectable by
operator)

DIN (5-pin) TCS 4450
RS-232C standard
150, 600, 4800, 38, 400 bps (selectable by operator)
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1.5.1

Expansion ROM
(1) Capacity:

ROM Cartridge
(1) Capacity:
(2) Data transfer:

Microcassette

(1) Tape:

(2) Tape drive:
(3) Tape speed:

1.56.3 Expansion Unit

(1) Capacity:
(2) Data transfer:
(3) Access:

1.5.4 Display Controller

(1) Text:
(2) Graphic:

(3) Kinds of characters:
(4) Interface:

(5) Video RAM:

(6) Output:

(7) Power supply:

1.6.6 Terminal Floppy (TF-20)

(1) Memory capacity:

(2) Memory density:
(3) Data transfer speed:
(4) Recording system:
(5) Interface:

1.5 Specifications of Options

8 KB maximum (plugged into the IC socket of the main
body)

1.5.2 Cartridge (ROM/microcassette)

8 KB to 32 KB (2764 pins conpatible x 1)
Serial transfer

Microcassette MC-30
Center capstan
2.4 cm/sec.

ROM 16 KB (2365 x 2), RAM 16 KB (2KB x 8)
Parallel transfer (directly coupled to data bus line)
Direct access (directly coupled to address bus)

32 characters x 16 lines (512 characters)
128 x 64 dots — 4 colors

128 x 96 dots — monochrome

256

Serial interface

2 KB

Composite RF (Japan and U.S))

US.-AC 115V

Europe — AC 220V

328 KB/drive x 2 drives; 16 sectors/track x 80 tracks;
double density double sided 5.25 inches

5896 bpi

250 KB/sec.

MFM

RS-232C level (High-speed serial interface used)



1.5.6 Acoustic Coupler CX-20

(1) Transfer system: Half duplex/full duplex (selectable)
(2) Transfer speed: 300 BPS

(3) Modulation: FSK (Frequency modulation)

(4) Interface: RS-232C

(5) Power supply: UM3 Ni-Cd battery x 4, AC adaptor
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2.1 HX-20

2.1.1 Hardware Composition

Keyboard unit

Typewriter keyboard with 68
keys (including 5 function
keys and 13 special keys)

Microprinter

® Impact dot matrix

® Character font 5 x 7 dots

® 24 characters (graphics: 144
dots) per line

@ Printing speed: 0.7 line/sec.

S

Ll;

Speaker
Control circuit board
Reset
ROM switch
o
3
o} '§, g Ktﬁ)n ?2 KdB d Power
gl}. 2 LD standar switch
®3 RAM
C
3.
- 16 KB
|
= =i ] - .
R ;:;' » % £ |Audio
) N %2 |cassette
&8 | gm AC adaptor 8 & [interface]
® O interface ® e

Liquid crystal display (LCD)

® Text: 20 characters x 4
lines

® Character font: 5 x 7 dots

® Graphics: 120 x 32 dots

| Microcassette or

1 ROM cartridge
— g

Batteries

Fig. 2-1 Block Diagram

4 rechargeable Ni-Cd
batteries

As shown in the above block diagram, the HX-20 consists of 6 blocks, i.e., control circuit
board, keyboard, microprinter, liquid crystal display, buzzer, and batteries. Each block is con-
nected to the control circuit board, and installed in the casing of the HX-20 proper.
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2.1.2 MOSU Control Circuit Board Block Diagram
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2.1.2.1 MOSU Control Circuit Board

The HX-20 is a dual CPU type with two built-in CMOS CPU 6301s on the control circuit
board, and its printer, keyboard, LCD and other interfaces are separately processed by the
main CPU and slave CPU. The main and slave CPUs have an independent oscillator and con-
trol programs to control inputs and outputs. Data transfer between the main CPU and the
slave CPU is performed through a high-speed (38,400 BPS) serial port. The HX-20 is design-
ed to control data transfer at a minimum.

Main CPU 6301

This is the main processor to control the HX-20, and uses the external ROM which stores
programs to read and execute commands and control the various blocks. The main kinds of
control performed by the main CPU are as follows:

(a) Keyboard control

(b) Liquid crystal display control (Display buffer built in the LCD circuit board)
(c) Built-in ROM and RAM address control

(d) Bar code reader

(e) Clock function control

Note: The main CPU 6301 does not use the built-in mask ROM.

Slave CPU
The built-in mask ROM (4 KB) has a control program to control the interfaces independently
of the main CPU. The main functions of the slave CPU are as follows:

(a) Audio cassette control

(b) Microprinter (M-160) control

(c) Bar code reader control

(d) RS-232C interface control

(e) High-speed serial interface control

(f) Cartridge option (ROM/microcassette) control
(g) Power off control
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2.1.2.2 Power Supply

The power supply consists of batteries, charging circuit with an AC adaptor, voltage detector
circuit, LCD voltage circuit, RS-232C voltage circuit, and backup circuit, and is designed for

low power consumption.

(a) Fuse:
(b) Charging circuit:

(c) Voltage detector circuit:

(d) LCD voltage circuit:

(e) RS-232C voltage circuit:

(f) Backup circuit:

2.1.2.3 System Buses
(a) Address data buses:

(b) RS-232C:
(c) Serial:

5A fuse is used for protection from overcurrent.

This circuit consists of a noise filter, reverse current prevent-
ing diode and resistor, and also has a zener diode for protec-
tion from high voltage on the output side of the fuse.

This circuit keeps monitoring the battery voltage after power
is turned on. If the battery voltage drops to less than 4.5V,
the circuit sends a POWER ABNORMAL signal to the main
CPU to notify of the low voltage.

This circuit converts the battery voltage into a DC voltage of
approximately +7V to operate the liquid crystal display.

This circuit generates a voltage of approximately +8V from
the battery voltage to meet the RS-232C requirements. This
voltage circuit is designed to output the +8V only when the
RS-232C is used, and this voltage is switched on and off by
the slave CPU.

This circuit supplies the minimum current required to protect
the data stored in the RAM when the power switch is off, to
keep the clock going, and to maintain the components ready
for operation when power is turned on.

There are 16 address buses, of which the 8 lower buses are
also used as data buses by switching with a timing pulse.
Data is transferred within the range of 110 BPS to 4,800 BPS.
This interface is used for data transfer between the main CPU
and slave CPU, and data transfer with the display controller at
speeds of up to 38,400 BPS.



2.2 Interfaces

2.2.1 Connector Locations

The HX-20 has a total of 12 connectors, including 9 on the MOSU control circuit board, 2 on
the keyboard, and 1 on the cartridge option. See the diagrams below for the locations of the
connectors and general information on them.

(1) MOSU Circuit Board Connectors

Connector | No. of Pins Connection
CN1 5 Serial interface
CN2 8 RS-232C
CN3 2 AC adaptor
CN4 20 Keyboard
CNb5 20 Keyboard
CN6 20 Printer
CN7 40 Expansion unit
CN8 14 Cartridge option
CN9 2 Batteries

cNl - CNZ
)

k

Fig. 2-3 Rear View of MOSU Circuit Board
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(2) Keyboard Connectors

&

SREPPABEPID

222908008008 ;:%

Fig. 2-4

Connector | No. of Pins
KCN1 2
KCN2 14

Connection

Speaker
LCD

(3) Connector for Cartridge Option

1
. I
Printer |
s SR
o i I
| Connector
. = —{-J 14
4 BAREDIBF I AARD B
iy o iinssnnaiiiis
— —— siaiginniaseis:

PALSE ﬁ‘m iiiK PEY PF PRy PF4 Pié
! E AC oF
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2.2.2 CN1 Connector (Serial Interface)

(a) Use:

(b) Connector:

Connector for the high-speed serial interface to exchange data with the

display controller

DIN 5-pin connector TCS4450

2-7

Signal , Signal , :
Pin No. Signal Direction Meaning of Signal
1 GND - Signal GND
2 PTX ouT Transmitting data
3 PRX IN Receiving data
4 P OUT IN Transmitting mode
5 P IN ouT Receiving mode
6 CG - Case GND
HX-20 Display controller/(HX-20)
5 PIN
4 P OUT
3 PRX
2 PTX
1 SIGNAL GND
CG
Fig. 2-7

Fig. 2-6



2.2.3 CN2 Connector (RS-232C Interface)

(a) Use: Interface connector for sending data to and receiving data from the
coupler and a developed unit etc.
(b) Connector: DIN 8-pin connector TCS 4480

Fig. 2-8

Psiingrlllil. Signal Disriegcr'](ia(ln Meaning of Signal
1 GND - Signal GND
2 TXD ouT Transmitting data
3 RXD IN Receiving data
4 RTS ouT Request to send
5 CTS IN Clear to send (ready for sending)
6 DSR IN Data set ready (Modem ready)
7 DTR ouT Data terminal ready
8 CD IN Carrier detect
E FG - Case GND
HX-20 CP-20
8 CD
7 DTR I
6 DSR .
3 RXD
4 RTS
5 CTS
2 XD
1 SIGNAL GND
as azs

Fig. 2-9



2.2.4 CN3 Connector (AC Adaptor)

(a) Use:

AC adaptor connector for recharging the built-in batteries

(b) No. of pins: 2

—O VB

PSiIr?rl\‘le(])l. Signal Meaning of Signal
1 AC+ AC adaptor positive output (+6V)
2 AC- AC adaptor ground (GND)
AC+ © {>|-———'\N\,
AC- ©

—ii—

Built-in batteries

Fig. 2-11

Fig. 2-10



2.2.5 CN4 Connector (Keyboard Interface)

(a) Use:

For connecting keyboard and LCD control signals
(b) No. of pins: 20

Fig. 2-12

PSI:_?RI?)I Signal Disriegcr;iacln Meaning of Signal
1 KSCO ouT Keyboard column O scan
2 |KSC1 ouT 1
3 |KSC2 ouT 2
4 | KSC3 ouT 3
5 | KSC4 ouT 4
6 |KSC5 ouT 5
7 |KSCe ouT 6
8 |KSC7 ouT 7
9 KPTN 9 IN Keyboard return 9

10 | KPTN 10 IN 10
11 KPTN 7 IN 7
12 | KPTN 6 IN 6
13 | KPTNS IN 5
14 | KPTN 4 IN 4
16 | KPTN 3 IN 3
16 | KPTN 2 IN 2
17 | KPTN 1 IN 1
18 | KPTNO IN 0
19 | PWSW IN Power switch

20 | BUSY (S0) IN LCD busy/serial data output
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2.2.6 CNS5 Connector (Keyboard Interface)

(a) Use:

For connecting keyboard, LCD and piezoelectric buzzer control signals
(b) No. of pins: 20

Fig. 2-13

Psiingm)l- Signal Dﬁiegcr;?;n Meaning of Signal
1 VCL IN LCD voltage (g(.aner'ated from VLD via view
2 angle control circuit)
3 R ouT Reset
4 C/D ouT Sl input mode designation command/data;
SO/busy designation in read mode
CLK ouT Control timing (ENABLE signal)
6 SD ouT Display serial data/command
SCK ouT Serial register shift clock to input or output in
units of 8 bits
8 |CS5 ouT Chip select 5 (Chip No. 5)
9 |Cs4 ouT Chip select 4 (Chip No. 4)
10 |CS3 ouT Chip select 3 (Chip No. 3)
11 | CS2 ouT Chip select 2 (Chip No. 2)
12 | CS1 ouT Chip select 1 (Chip No. 1)
13 | CSO ouT Chip select O (Chip No. 0)
14
15 GND - Signal ground
16
17 VLD ouT LCD voltage
18 PWSW IN Power switch
19 SP ouT Speaker signal
20 SPG - Speaker ground
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2.2.7 CNG6 Connector (Printer Interface)

(a) Use: Connecting for the built-in printer
(b) No. of pins: 20 ped G, 3> & 16 NS T e
Fig. 2-14
Signal . Signal . .
Pin No. Signal Direction Meaning of Signal

1

- RSG - Reset signal ground

3

RS IN Reset signal

4

5

5 M - - Motor ground

7

M + - Motor +5V

8

9
10 SL - Head solenoid common (+5V)
11
> H4 ouT Head solenoid 4 (Dot positions 109 to 144)
13
” H3 ouT Head solenoid 3 (Dot positions 73 to 108)
15
16 H2 ouT Head solenoid 2 (Dot positions 37 to 72)
17
18 H1 ouT Head solenoid 1 (Dot positions 1 to 36)
19 TS IN Timing signal
20 TSG - Timing signal ground




2.2.8 CN7 Connector (Expansion Unit Interface)

(a) Use: For connecting the expansion unit control signals and data lines
(b) No. of pins: 40
Fig. 2-15
Signal . Signal . . Signal . Signal . .
Pin No. Signal Direction Meaning of Signal Pin No. Signal Direction Meaning of Signal
1 |VB - +5V 18 | ADDR3 OUT | Address line 3
2 | NMI - Unused 19 | ADDR4 ouT 4
3 20 ADDR 5 ouT 5
+5V - Logic voltage
4 21 | ADDRS6 ouT 6
IN/ 22 | ADDR7 ouT 7
5 | DATA7 Data line 7
out 23 |ADDRS ouT 8
IN/ 24 | ADDR9Y ouT 9
6 |DATA®6 6
out 25 |ADDR10| OUT 10
IN/ 26 | ADDR 11 ouT 11
7 |DATAS 5
ouT 27 |ADDR12| OUT 12
IN/ 28 ADDR 13 ouT 13
8 DATA 4 4
out 29 |ADDR14| ouUT 14
IN/ 30 |ADDR15 ouT 15
9 DATA 3 3
ouT 31 |R OUT | Reset
IN/ 32 |[R/W OUT | Read write
10 |DATA2 2 —
ouT 33 | R(RAM) OUT | RAM reset
34 |E OUT | Enable signal
11 | DATA1 IN/ 1 9
out 35 |ROME IN ROM enable
12 |DATAO IN/ 0 36 | INTEX i | Externalinterrup-
ouT tion signal
13 10CS ouT 1/0 chip select 37
GND - Signal ground
14 |VC - RAM backup voltage 38
15 |ADDRO OUT | Address line O 39
CG. - Case ground
16 ADDR 1 ouT 1 40
17 | ADDR2 ouT 2




2.2.9 CNB8 Connector (Microcassette)
Signals are routed via cable set 701 to connector CN8 on the MOSU circuit board.

(a) Use: For connecting the microcassette/ROM cartridge
(b) No. of pins: 14
Microcassette
; Signal ;
.CNS Slgna| .Slgn.al Meaning of Signal
Pin No. | Pin No. | special Name |General Name|  Direction
Selected according to CLK value (Pin No. 4)
13 14 1 *1 si1 IN CLK=0: RD Microcassette read data
! RD/WE CLK=1: WE Accidental erasing prevention signal
WE =0 Write inhibit
Selected according to CLK value (Pin No. 4)
11,12 2 CNT/HSW Sio1 IN CLK=0: CNT Rpm detection signal
CLK=1: HSW Head switch, HSW =0 (Head off)
10 3 WD So1 ouT Microcassette write data
9 4 CLK Sio2 ouT Command set clock; RD/WE, CNT/HSW select signal
8 5 CMMND Sio3 ouTt Command serial data output
7 6 PWSW Sio4 ouT *2 Power on-off switch
6 7 Vp - +bV (for microcassette mechanism drive)
Power off: Microcassette or no microcassette
5 8 | MCMT/CNT Mi1 IN { =1 Microcassette
=0 No microcassette
Power on: Rpm detection signal is input.
4 9 Mo2 ouT Unused
3 10 Mo1 ouT Unused
2 11 GND - Ground
1 12 VL - +5V (for write read circuit, selector, instruction register)




CN8 Connector (ROM Cartridge)

Pi(Ele\?o. Ps;'r?r,:jil Signal Dﬁiagcrl?cln Meaning of Signal
13,14 1 Si1 IN ROM cassette judging input (always O)
11,12 2 Sio1 IN ROM cassette judging input (always 0)
10 3 So1 Unused

9 4 Sio2 ouT Address counter clear

8 5 Sio3 ouT ROM power on

7 6 Sio4 ouT Shift register clear (O : Clear)

6 7 VB Battery power

5 8 Mi1 IN Shift register output

4 9 Mo 2 ouT Shift register clock input

3 10 Mo 1 ouT Counter input ( )

Shift register Shift/LOAD switching
2 11 G Ground
1 12 +5V 5V power (supplied when switch is on)

2.2.10 CN9 Connector (Battery Connector)

(a) Use: For connecting rechargeable battery cable
(b) No. of pins: 2

PSilr?Rlﬂ. Signal Meaning of Signal
1 +VB Battery positive (+5V)
2 -VB Battery negative (GND)

Fig. 2-17



2.2.11 KCN1 Connector (KB < LCD Interface)

(a) Use: Signal connector for exchanging data with LCD
(b) No. of pins: 14

Psl'r?rllﬁ)l Signal Diiagcr']t?(ln Meaning of Signal
1 GND - Signal ground
2 CSO Outgoing Chip select O (Chip No. 0)
3 CS4 Outgoing Chip select 4 (Chip No. 4)
4 |CS2 Outgoing Chip select 2 (Chip No. 2)
5 cs1 Outgoing Chip select 1 (Chip No. 1)
6 CcS3 Outgoing Chip select 3 (Chip No. 3)
7 |CSs5 Outgoing Chip select 5 (Chip No. 5)
8 RESET Outgoing Reset signal
9 CLK Outgoing Control timing (ENABLE signal) |
10 C/B Outgoing SD input mode designation command/data,
S0O/busy designation in read mode
11 SD Incoming Display serial data/command
12 SCK Outgoing Serial register shift clock
13 m;’(SO) Outgoing Serial output/serial transfer permit signal
(Busy)
14 Vce Outgoing LCD voltage

2.2.12 KCN2 Connector (Piezoelectric Speaker Connector)

(a) Use: For supplying built-in speaker drive signal
(b) No. of pins: 2

Signal o ) .
Pin No. Signal Meaning of Signal

1 Speaker ground | Speaker ground (SPG)

2 Speaker signal Speaker signal (SP)




2.3

Interface Cables

2.3.1 Cable Connection Diagram
HC(X) — 20
£708 Switch
box
=707 r |
Floppy v
MP (X) =715 =716 controller #708
=707 l
Monitor
HC(X) — 20 %702
=705 (JAPAN) =717 External
CP(X) —20 =706 cassette
HC(X) — 20
Fig. 2-20

Cable Connection Part No. Connector
Set No.
#702 | HC (X)-20 «—— External cassette Y201302000 | With two adaptors for 3.5¢ plug, 2.5¢ plug
#705 | HC-20 - CP-20 Y201305000 | DIN 8-pin, Canon 25-pin (Japan only)
#706 | HX-20 - CX-20 Y201306000 | DIN 8-pin, Canon 25-pin
#707 | HC (X)-20 «— QISPLAY/DISPLAY _ . TF-20 | Y201307000 | DIN 5-pin, DIN 6-pin
#708 | DISPLAY CONTR. —— MONITOR (TV) Y201308000 | Coaxial cable 1 caseof TV, connect via
#714 | HC-20 «- PRINTER Y201309000 | DIN 8-pin, Canon 25-pin (Japan only)
#715 HX-20 «—- PRINTER Y201310000 | DIN 8-pin, Canon 25-pin
#716 HC (X)-20 «— HC (X)-20 Y201311000 | DIN 8-pin, DIN 8-pin
#7117 HC (X)-20 «- HC (X)-20 Y201312000 | DIN 5-pin, DIN 5-pin




2.3.2 Cable Set No. 702 (with two 2.5¢ jack adaptors)

(a) Use: For connecting HC (X)-20 to external cassette
(b) Plugs: 3.5 (white, red), 2.5¢ (black)

. —— )
] S
J | S—
Black
HC (X)-20 side Extenal cassette side

Fig. 2-21

Connecting Method

Connect the HC (X)-20 to an external cassette as shown in the diagram.
® When an input jack of an external cassette is 2.5¢, use the supplied jack adaptor .

REMOTE Fig. 2-22
Whe AR (CMT OUT)
Red o MIC (CMT IN)
External cassette
Signals
Signal Pin Signal
1 Shield
White
2 Input (IN)
1 Shield
Red
2 Output (OUT)
1 Remote
Black
2 Remote 2 1
Fig. 2-23



2.3.3 Cable Set No. 705 (Japan)/No. 706 (U.S.A.)
(a) Use: For connecting the HX-20 to coupler (CX-20)
(b) Connectors: HX-20 - DIN 8-pin
CX-20 - Canon 25-pin (male)

DIN 8-pin Canon 25-pin (male)
E | 13
655 O iooooooooooooo?
(0.0 o) 1 000000000000
2 oO5 14 25
2

CX-20 side

HX-20 side Fig. 2.24

Connecting Method

Engage the DIN connector with the RS-232C interface on the HX-20 proper, and the Canon
connector with the interface connector on the CX-20.

Tighten the 2 screws on the Canon connector to fasten it to the CX-20.

| 1

Canon connector

Fig. 2-26

Mounting screws

Signals
DIN 8-pin DIN 8-pin
No. Signal Color No. Signal Color
1 SG (Signal ground) Black 1 FG (CG) (Shield)
2 TXD Red 2 TXD Red
3 RXD Gray 3 RXD Gray
4 RTS Yellow 4 RTS Yellow
5 CTS Green 5 CTS Green
6 DSR Brown 6 DSR Brown
7 DTR Blue 7 SG (Signal ground) Black
8 CD White 8 CD White
E FG (CG) (Shield) 9~19 | Unused -
20 DTR Blue
21~ 25| Unused -




2.3.4 Cable Set No. 707
(a) Use: For connecting the HX-20 with display controller; and display controller
with terminal floppy
(b) Connectors: HX-20 (DIN 5-pin) — Display controller (DIN 6-pin)
Display controller (DIN 5-pin) — Terminal floppy (DIN 6-pin)

DIN 6-pin DIN 5-pin
/‘< £ ;
< g ) I(O 0O)3
oL o5
(o]
\OoCk 200%%

3 2
Display controller Terminal floppy
HC (X)-20 Display controller

Fig. 2-27

Connecting Method
Engage the DIN connectors on both ends with the interface connectors.

SERIAL-1 SERIAL-2
AC RS-232C SERIAL

0 O O &

Display controlier Terminal floppy

Fig. 2-28
Signals
DIN 6-pin DIN 5-pin

No. Signal Color No. Signal Color
1 PRX White 1 SG (Signal ground) Black
2 PIN Green 2 PTX Red
3 | PTX Red 3 | PRX White
4 POUT Yellow 4 POUT Yellow
5 SG (Signal ground) Black 5 PIN Green
6 Unused - E FG (CG) (Shield)
E FG (CG) (Shield)
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2.3.6 Cable Set No. 708

(a) Use: For connecting the display controller with monitor or TV switch box.
(b) Connectors: RCA pin plug

1
] T = é?
|

2

Fig. 2-29

Connecting Method

Insert the cable ends into the interface connectors and make sure that the shielded
parts shown in Fig. 1 are in the connectors.

Signals
No. Signal
1 FG (CG)
2 RF OUT

2-21



2.3.6 Cable Set No. 714 (Japan)/No. 715 (U.S.A)

(a) Use: For connecting the HX-20 with terminal printer
(b) Connectors: HX-DIN 8-pin
Terminal printer — Canon 25-pin (male)

DIN 8-pin

| 13
(oooooooooooo?

\\ 000000000000
14 25

) Terminal printer side
HX-20 side

Fig. 2-30

Connecting Method
Insert the DIN connector with the RS-232C interface on the HX-20 proper, and the Canon
connector with the interface connector on the terminal printer.

AC  RS-232C SERIAL

O

Fig. 2-31
Signals
DIN 8-pin Canon 25-pin
No. Signal Color No. Signal Color
1 SG (Signal ground) Black 1 FG (CG) (Shield)
2 TXD Red 2 RXD White
3 RXD White 3 TXD Red
4 RTS Brown 4 Unused Blue
5 CTS Brown 5 Unused Blue
6 DSR Yellow 6 DTR Green
7 DTR Green 7 SG (Signal ground) Black
8 CD Blue 8 Unused Brown
E FG (CG) {Shield) 9~ 19 | Unused -
20 | DSR Yellow
21 ~ 25| Unused -

* Pins 4 and 5 of the DIN connectors are connected to each other in the
connectors and to Pin 8 of the mated connector.
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2.3.7 Cable Set No.716
(a) Use: For connecting two HX-20s to each other with RS-232C.
(b) Connectors: DIN 8-pin

DIN 8-pin

Fig. 2-32

Connecting Method
Connect the DIN connectors with the RS-232C interface on the HX-20.

AC RS-232C SERIAL

O

Fig. 2-33
Signals
DIN 8-pin DIN 8-pin

No. Signal Color No. Signal Color
1 SG (Signal ground) Black 1 SG (Signal ground) Black
2 TXD Red 2 TXD White
3 RXD White 3 RXD Red
4 RTS Brown 4 RTS Blue
5 CTS Brown 5 CTS Blue
6 DSR Yellow 6 DSR Green
7 DTR Green 7 DTR Yellow
8 CD Blue 8 Ccb Brown
E FG (CG) (Shield) E FG (CG) (Shield)

*Pins 4 and 5 are connected to each other in the respective connec-
tors, and to Pin 8 of the mated connector.
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2.3.8 Cable Set No.717
(a) Use: For connecting two HX-20s to each other with the serial interface.
(b) Connectors:  DIN 5-pin

DIN 5-pin DIN 5-pin
E
\O. O3 KO O)3
NooC/ 20C/
2 2
Fig. 2-34 Fig. 2-35

Connecting Method
Connect the DIN connectors with the serial interface on the HX-20.

AC RS-232C SERIAL

O

Fig. 2-36
Signals
DIN 5-pin DIN 5-pin

No. Signal Color No. Signal Color
1 SG (Signal ground) Black 1 SG (Signal ground) Black
2 | PTX Red 2 | PTX White
3 | PRX White 3 | PRX Red
4 POUT Yellow 4 POUT Green
5 PIN Green 5 PIN Yellow
E FG (CG) (Shield) E FG (CG) (Shield)
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3.1 Power Supply
3.1.1 Power Block

The power supply consists a fuse, zener diode for protection from overvoltage, rechargeable
batteries, charging circuit, voltage detector circuit, RS-232C voltage circuit, and LCD voltage
circuit as shown in the block diagram below.

Backup circuit

. . o Printer
Rechargeable F [ I
batteries Voltage
- l—————————0
+5V ZD7| |detectorcircuit Q8 Tr VLON
\s ! T
tor
AC adapio O { +5V control
AC + 00— RI circuit voltage
3.9K
D2
AC— [: I 5:;§Ze2c LCD voltage o +7V
circuit (= 8V) cireuit
LCD
o +8V
o -8V
-0 SWD
Fig. 3-1

(1) Fuse/zener diode: For protection from overcurrent and overvoltage.

(2) Rechargeable batteries: +5V batteries with capacity of approximately 1100 mAH.

(3) Voltage detector circuit: If the voltage drops below +4.5V, this circuit sends a POWER
ABNORMAL signal to notify of its detection of battery voltage
drop below the required level.

(4) RS-232C voltage circuit: This circuit generates + 8V from the +5V.

(5) LCD voltage circuit: This circuit generates a voltage of approximately +7V for LCD from

the +5V.
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3.1.2 Backup Circuit

The backup circuit constantly supplies a drive voltage to the ICs that are used for protecting
the data stored in the RAMs and keeping the power on circuit and reset circuit in operating

condition regardless of whether power is on or off.

The elements that are backed up by the batteries are as follows:

LOCATION ICTYPE USAGE
4F TC40HO002 Reset and enable
5D TC40HO00 RAM R/W and CE
B5E TC40HO004 Interruption circuit
5F TC4011UBP Clock and reset circuit
13C~16C HM6117 2K RAM x 4
12G ~ 15G HM6117 2K RAM x 4
16D TC40H138 2 CE outputs for RAM
6G 146818 Real Time Clock

(1) Backup bias

e The battery voltage Vs is applied to the collector of an NPN transistor Q10. It is also ap-
plied to the base of Q10 via R77 (470 kiloohms). Because a voltage difference occurs bet-
ween the base and collector of Q10, the transistor turns on. Thus, the backup voltage of
approximately +3V is supplied to the RAMs and some of the elements at all times.
The reset switch is connected to the base of transistor Q10 and to the batteries via resis-
tor R26 so that, when the reset switch is pressed, the backup voltage is forcibly output.

e If power is turned on normally, transistor Q7 is turned on by a V. ON signal to output a vol-
tage of approximately +5V so the backup from transistor Q10 is ignored and the +5V drive
voltage is supplied.
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3.1.3 Power Circuit

RAM -
(Vee) ‘

DI | AN s
PW sWo——— K }— 4
(CN4-19)

R29
10K
| 10

CLOCK IRQ &6 4
Timer power on 5
POWER ABNORMAL VLON

6301 P37 L7E>p!6 >+ 2lrpts

SLAVE D—I
~. | R7 R39 10K | 3| 2 ,| —
-0 . M »{@——»—ﬂ 5F — R

100 2 I3

o |12

RESET O l5®l4 Eé looégl‘“

VL circuit

Q8
ve © R42 voltage
10K R6 5K
¢ MWy

Backup voltage circuit

jﬁ..[ ‘gl aru

R40 10K

M-

Fig. 3-2
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3.1.4 PowerOn

When the power switch is pushed on, a PW SW (power switch) signal is output from the key-

board to two points, i.e.,, CN4-19 and CN5-18.

e The PW SW signal which is applied to CN5-18 turns transistor Q1 in the power supply to
supply a voltage Vcc to IC 2B to operate the voltage detector circuit. This operation is for
checking the battery voltage.

The PW SW signal that is output to CN4-19 is routed via a diode D11 to Pin 4 of IC 5D so
that Pin 6 goes high.

If no POWER ABNORMAL signal (low-voltage status) is output by the voltage detector cir-
cuit at this time, Pin 8 of IC 5D goes low. As a result, Pin 4 of IC 5F goes high and a signal
VL ON is output to Pin 15 of IC 7E.

e The VLON signal turns on transistor Q8 in the power supply, and supplies the line voltage
VL to its collector so that the voltage Vcc is supplied to each element on the control circuit
board to permit operation.

e Once power is turned on, the line voltage is supplied to resistor R48 in the reset circuit so,
after reset operation, Pin 3 of IC 5F goes low and a power on signal is applied to Pin 5.
Even if the battery voltage drops and a POWER ABNORMAL signal is detected as a result,
the VL ON signal will not immediately turn off. Thus, the words CHARGE BATTERY! are
displayed on the LCD to warn the battery voltage drop. Power on by the reset circuit is
sustained as long as the line voltage Vi is supplied. So, when turning power off, it is neces-

sary to have Pin 2 of IC 7E go low.
e Of the PW SW signals output by CN4-19, the one which is routed via IC 5E is used for
power switch off interruption to the main CPU.

3.1.5 Reset Circuit

The reset circuit prevents the circuit elements (including the main CPU) from uncontrolled
operation when power is turned on, and initializes the individual elements while the reset cir-
cuit is operating.
® The reset circuit makes in the following cases only.
1) Power switch on: A reset signal is output for about 30 msec after the power switch is
pushed on.
2) Reset switch: As long as the reset switch is being depressed and about 30 msec after
releasing the reset switch.
® Power on reset
When the circuit voltage Viis supplied by the power switch signal PW SW, ICs 3F, 1F and
11H in the reset circuit become ready to operate, and all the ICs of the reset circuit, in-
cluding IC 5F which is backed up, are ready for operation. As the line voltage Vi is also ap-
plied to resistor R48, a charging current flows to capacitor C14 via R48 after power is
turned on, and the positive potential of C14 is gradually raised as shown in the Fig. 3-3.
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The delay time till the positive potential of C14 exceeds the threshold level of IC 5F is used as

a reset signal.

o Reset switch
If the reset switch is pressed, the positive side of C14 is forced to ground level. Thus, a re-
set signal is output as long as the reset switch is being depressed and till C14 begins to be
recharged again after the reset switch is released.

\% !
I
f
1
C14 voltage )
|
|
RESET j .
I Approx :
: 30msec |
I i
I i
J Reset time Flg. 3-3
3.1.6 Reset Signal Circuit
r ® 10G-9
7 | _ (H166)
¥ _ ’\R/\Ar R39 ,_E@g_< .. RESET ® 9G-1
o2 Y ———O
J; RESET Sw 100 oK 2 Ll 5F 5 (H273)
s R48 3\22 ® 6D-6
cla y 47K I00K (SLAVE)
+5V (VL) . 6301

SLAVE

CPU 5
I5‘I4 4- 10 ‘II
.IF 4 o
e

RESET {j LCD
(CN5-3)
3 4 8 ([ Expansion unit
ENABLE ©O- 3E 10
6301 ],>G 4F <©| (CN7-34)
MAIN S
cPU ENABLE

Expansion unit

5 -—
RESET RESET - (CN7-33)
6

: e 16D-6
34,2 (H138)

7 s S RESET | ¢8G®6
(MAIN)
6301
Expansion unit
~ (CN7-31)

Fig. 3-4

A reset signal is output only when power is turned on or when the reset switch is pressed.
The reset signal output to the control circuit board, LCD unit, and extension units initializes
the control circuit (and the control program) to prevent erroneous operation.
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3.1.7 Voltage Detector Circuit
When the power switch is pushed on, the PW SW signal turns transistor Q1 on to supply the
voltage Vsto the Vcc of 2B (MB 3761), making MB 3761 ready for voltage detection.

R5! 100K
ANN—
D17
—IW\' —0POWER ABNORMAL
QI
ve O t
RS R5I 8 H7
R73 | 332K 56,(% vee W
390K g 3760 (B
|
R4 G N
R47 39K 121K = g‘”
PW SW O —ANM\-
V— ©O -
Fig. 3-5
mMB3761
r _____ |
7 JHYS(B)

MB 3761 generates a comparison
voltage of +1.2V from Vcc with its

|
INCA )@——:D Vcc built-in reference voltage circuit.
+1.2V

z

o]

";+

J7z
BEO]

|
| 1 - |
Reference
GND @ v9|tage l
L gt J
Fig. 3-6

When the voltage Vcc is supplied to MB 3761, the comparator is ready to operate, and the
reference voltage (+1.2V for comparison) is generated. The voltage Ve supplied from transis-
tor Q1 is routed via resistors R5 and R4 to V- (signal ground). This voltage dividing circuit
generates a comparison voltage for feedback.

1. Total resistance( ® - ® )

/@) R5 R4

Ve O— . 33.2K+12.1 K=45.3 (KQ)
RS 2. Comparison voltage Vin g (Point
33.2K © )

VIN(B)
C>/ . Vx

R4 V = —
12.1K = (VR5+R4))<R4

V—0— ¢

(SIGNAL GND) = Vx (V) 12.1 (KQ

(Z53 K <1+ K2

Fig. 3-7
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The comparator MB 3761 compares the input voltage Vin @ with the reference voltage
+1.2V, and outputs the result to Pin 7 (HYS (B)).

Condition Pin 7 output Meaning
Vine > +1.2V HIGH Normal voltage
Vin g < +1.2V LOW Voltage too low

Vin 8 of +1.2V is the limit in abnormal voltage (voltage drop) detection so the bettery voltage

in this case can be calculated by the following equation.

Ve o= — -2 (Ve o x = 1.2 (V) REF)

R4
R5 + R4

As shown above, +4.5V is the abnormal voltage detecting point.

When the battery voltage falls below +4.5V, the Pin 7 output of the comparator MB 3716

goes low ( POWER ABNORMAL ), and this signal is sent to IRQ (Interrupt Request) and P14 of

the main CPU. Upon detection of interruption by the POWER ABNORMAL signal, the CPU

immediately stops operaion, flashes the warning CHARGE BATTERY! on the LCD screen

about 60 times, and automatically turns power off.

Note:

The batteries discharge current until the voltage reaches + 4.0V so that, even if an abnormal

voltage is detected, the data stored in the RAMs are kept unless some trouble occurs. It is

necessary to recharge the batteries as soon as possible if the voltage drops to that level be-

cause, if the batteries are kept in that state for a long time, the voltage further drops, resulting

in breakdown of the data stored in the RAMs and a shorter battery life.

e Overvoltage is not detected, but if an overvoltage (above 6.8V) occurs, zener diode ZD7 is
shorted so its protect the circuits.




3.1.8 Power On Timing

PW SW (CN5-18)

PW SW (CN4-9)

vL ON

Vi

POWER ABNORMAL 5
**POWER ON |

RESET

Normal Case

PW SW (CN5-18)

PW SW (CN4-I9

POWER ABNORMAL

** POWER ON

VL ON

Vi

RESET

POWER ABNORMAL
interruption
(Main CPU IRQ)

SLAVE CPU P37

Fig. 3-8

Where Low Voltage is detected
Fig. 3-9

*The warning CHARGE BATTERY! flashes 60 times on the LCD screen
from the detection of a POWER ABNORMAL signal till VLON is off.
*»*POWER ON is output signal of IC5D PIN8.
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3.1.9 Power Off
Power can be turned off by any of the following three methods.

1)

Push the power switch off: Normal power off.

2) Push the power switch off and then press the reset switch:
Power off in case of abnormal voltage drop or uncontrolled program execution.
3) Power is automatically turned off by the program after 30 seconds of voltage drop dis-
play CHARGE BATTERY!: Power off by program.
(1) Power off with power switch
" . |Main CPU
= TO IC5D PIN4 ADDR 0028 5301
DIl R29 ,\’( w
J— I 10 4 3 DATA 6"
PW SW ——|<|—4»——o{$\ A P
(CN4-19) 10K |
PW SW
KB REQUEST
INT EX TRo
CLOCK IRQ
POWER
ABNCRMAL

Fig. 3-10

When the power switch is pushed off, a PW SW (CN 5 - 18) signal goes out to turn off
transistor Q1 in the power circuit so Vcc is no longer supplied to IC 2B (MB 3761), and
the voltage detector circuit becomes ineffective.

A PW SW (CN4-19) signal is applied to Pin 4 of IC 5D so that the output POWER ON sig-
nal from Pin 8 of IC5D goes out. But VL ON cannot be turned off because of the reset sig-
nal from the reset circuit which is connected to Pin 5 of IC 5F. Therefore, power is turned
off by program interruption. This circuit sends a PW SW signal to Pin 4 of IC 2E via IC 5E
and R29. When the power switch is pushed off, Pin 4 of IC 2E goes low so that Pin 6 of
IC 2E goes high, Pin 13 of IC 3E goes high, Pin 12 of IC 2E goes high, and Pin 10 of IC 3R
goes low.

As a result, an IRQ signal (I/0 request) is sent to request an interruption to the CPU.
When the main CPU accepts the interruption, ports 13, 14 and 15 and 1/0 address 0028
are checked, and the kind of interruption is identified. In case of an interruption by the
power switch (PW SW ), a 0028 output is sent to an address bus line, and an output is
generated from Pin 11 of IC 9E (for I/0O select) so the PW SW line signal is read from Pin
5 of IC 4G to data line 6.
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SW (CN4-I9)

PW

PW

SW (CN5-8)

POWER ON

Power off command

Main CPU

Slave CPU P37

Through the process described above, the main CPU confirms that the power switch is
off, and gives a power off command to the slave CPU. When the slave CPU receives the
power off command, port 37 of the built-in program is set to high level, and Pin 16 of IC
7E to low level.

As a result, Pin 2 of IC 7E goes low via IC 5F of reset circuit, causing Pin 15 to go high
and turning the VL ON signal off.

When the VL ON is off, power transistor Q8 turns off to stop supplying the logic voltage
VL When the logic voltage Vi is no longer supplied, R48 in the reset circuit is not pulled
up and the output from Pin 3 of IC 5F goes high. At this point of time, the power on sig-
nal to Pin 4 of IC 5F is turned off, thus, completing the power off operation.

RQ

to slave CPU h

Vi ON J
RESET
Fig. 3-11
(2) Power off with reset switch

Normally, power can be turned off by pushing the power switch off. In the following

cases, however, power cannot be turned off by simply pushing the power switch.

In these cases, push the power switch off and then press the reset switch to turn power

off.

e An interrupt request cannot be processed due to uncontrolled run of the main CPU pro-
gram.

e An element failure has occurred in the TRQ signal line, RESET line, PW SW (CN4-19)
signal line, main CPU or slave CPU.

Push the power switch off, and then press the reset switch. PIN5 of IC5F goes high, so

the VL ON signal is turned off and the line voltage Vi is no longer supplied. Thus, power

can be cut off. The reset switch is also connected to the voltage backup circuit in the

power supply, and when the reset switch is pressed, transistor Q10 turns on compulsori-

ly.
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(3) Power off by program

If the voltage detector circuit detects a battery voltage drop below +4.5V, it sends a
POWER ABNORMAL signal to the main CPU for program interruption. When the main
CPU accepts this interruption, the warning CHARGE BATTERY! is flashed 60 times on
the LCD screen, and a power off command is sent to the slave CPU. Port 37 of the slave
CPU goes high to turn the VL ON signal off and power off. Even if the power switch is in
the on position, the voltage detector circuit keeps sending a POWER ABNORMAL signal
to hold Pin 10 of IC 5D in the power on circuit at low level, making the PW SW (CN4-19)
signal ineffective. This prevents power from turning on again.

It is necessary, nevertheless, to push the power switch off because, unless it is in the off
position, the batteries keep supplying the voltage to IC 2B and lose their stored charge.

3.1.10 RS-232C Voltage

VL R46
L\' %39K
RI9 _
Q2 AN O S

L
/{ 39K
R20
A1048 éSSK
R2 Qi T, o4
VB O AN~ ’ ' +8V
(AC+) wasn N
R24| B772 R82[220
1K - .
Q3 . 03 4> ” oo
Iw 15234 =47y
Al048
R3256 = 16V
C41 00! i ‘
14 13 10 5 5 oGP
Vee CLS COLECTOR R2I
68K
| TL 497
N COMPARATOR |, — Clo
H A INPUT RI7 47
é ! Ec Ss I.2K 16V
| G T QT Ut
T M E R °R ]
2] 5] 8 3:[ aTE —o-8v
c24
'J’sgop
o .
Enters the base of transistor
Q3 to be a switching signal.

Fig. 3-12

o The built-in batteries keep supplying the DC voltage of 4.5 to 6.0V. The + 8V is used only
in data transfer with the serial interface or RS-232C. To minimize battery consumption,
the system is designed to generate the + 8V only when it is used.

e Voltage output
If the power switch is on and normal power on reset operation is executed, the line voltage
Viis supplied. If an operation starts in the RS-232C mode (data communication using the
output to the external printer or acoustic coupler) under this condition, a SWL signal is
sent to turn transistor Q2 on. As a result, the voltage Vcc is supplied to TL 497 to make
the switch voltage regulator TL 497 ready to operate. When the Vcc is supplied, a swit-
ching pulse with an on-time of about 32 usec is generated by the external capacitor which
is connected to Pin 3.
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At this point of time, the input to Pin 1 of TL 491 is OV (because transistor Q1 is not on), the
output of the high gain comparator actuates the oscillator circuit to switch the built-in tran-
sistor Qx. As a result, Pin 10 outputs a low level pulse to turn on transistor Q11, and supply a
Ve pulse to transformer T1.

) (t1y 24

Vvep© | 4 1t ' oVD+ eNo__| | I —
. JZ+ VBP
45 3|l com - .
03] |3 0% eno _‘

OGND

cozz DseNo —

Fig. 3-14 Fig. 3-15

The Vs pulse output to the coils of transformer T1 feeds a current to capacitor or C9 via diode
D4 if Pin 4 of T1 is positive. If the primary side of transformer T1 goes negative, a current is
fed from the capacitor via chopper diode D3.

Each output is smoothed by capacitors C9 and C10, and +8V and -8V are generated from
the output terminal.

These output voltages are fed back to the regulator to stabilize them. The output voltage sta-
bilization by feedback to the regulator is effected by utilizing the potential difference between
the signal line that is connected to Pin 1 of TL 497 half way between R21 (6.8 kilohms) and
R17 (1.2 kilohms) and the signal line that is connected to Pin 4 of TL 497.



If the VD output is normal (-8V), the potential difference is 1.2 V (68+.12 x 1.2 ). If the vol-
tage is lower than normal, the potential difference will be less than 1.2V, causing the oscilla-
tor circuit of TL497 to operate to switch transistor Q11. If the voltage is higher than normal,
transistor Q11 stops switching. It is in this way that the outputs are fed back to the regulator
to maintain the +8V and -V at the rated level.

OGND
R21
6.8K
TL497
Pin 1 RI7
Comparator,
( P ) 1.2K
— OoVD— (—-8V)
Pin4
(Sub strate)
Fig. 3-16

e Overcurrent detector circuit
This is a protecting circuit against output shortcircuit, etc. Resistor R2 in the circuit that
connects Ve to transistor Q11 is an overcurrent detecting resistor. TL 497 has a built-in
current limit sense circuit, which stops oscillation operation if it detects a voltage drop of
0.7V, thus stopping the + 8V outputs.

R2

Ve O ANN/ ’ To Tr QI
w050
Q3
13
CURRENT
LIMIT
SENSE
Fig. 3-17
*QOvercurrent is 1.2A as calculated by the following equation.
| = 0.7V i CURRENT LIMIT SENSE
0502 Resistor R2
= LL2(A) o Overcurrent

3.1.11 LCD Voltage

A voltage effect type LCD is employed so the voltage required for its control is generated
form the battery voltage by DC-DC conversion.

LCD Voltage Circuit (DC-DC Converter Circuit) VL
2 D6
R78 c3l 2C D7
A {1 >o08 S T S R oVLo
820K 1000P 54 -t
R74 DO

Cl C6£

05
390K | 3[: 2 ' . -
Lop
PINIE s
9{>°|o ’ l|{>°12

Fig. 3-18 GND




The oscillator circuit shown in the left part of the above circuit diagram generates a pulse
having a period of about 0.8 msec, which is fed to IC 2C, where its 4 drivers boost the pulse
drive capacity. A capacitor C2 is installed on the output side of IC 2C. The output of IC 2C
shifts the negative voltage of capacitor C2 so the positive voltage of C2 rises higher than V.
(+5V), causing the capacitor to discharge.

As a result, a voltage such as shown below is routed via diode D7 to capacitors C1 and C6 to
be smoothed and output.

] rApprox. 0.8 msec

+ov Approx. 7V (LCD voltage)

»

\__ o / After smoothing
Before smoothing

+5Vv

GND

Fig. 3-19

3.1.12 Power Signals

Supplied always from the batteries

VB b
VL ON

VL

VLD

SWL

AVaN
N

SN

PW SwW

—_—— e — ,— — e —— - —

RESET

30msEC

(to or from batteris)

Fig. 3-20



Signal

. . ianal
Signal Direction Meaning of Signa NOTE
PWSW Incoming | Power switch signal PW SW (CN4-19) ..... gmf’;erruptlon for power on or
PW SW (CN5-18) .... Voltage detector circuit
starts.
Ve Outgoing Backup voltage for C-MOS, Battery voltage 4.5V to 6.0V (operating range)
RAM, etc. (for printer)
VL ON Incoming | Power on signal :))l:Jttput upon resetting after PW SW signal is out-
Vi Outgoing | Line voltage on signal Starts supplying after VL ON signal detection.
VLD Outgoing | LCD voltage gtgzut 7V is generated for LCD from battery vol-
SWL Incoming | =+ 8V power on signal Output only when RS-232C is operating.
+8V Outgoing | RS-232C voltage Output by SWL singnal.
RESET - Initializes circuits




3.2 CPU Operation

3.2.1

o——

Oscillator
[0 WE——

Main CPU
6301(8G)

r=-7,1

1 MASK
:ROM:
&T?Tﬂ
r-—-n9
I RAM
] 1

:1 288yte:
Lo Jd

Main CPU/Slave CPU

C

2

,

!! ]
I
ADDR. ROM | RAM
LATCH |
32K + (8K) I 16K
|
\r é/\T
< High-speed serial Switching High-speed serial
U
Serial
interface
Fig. 3-21

Slave

CPU
6301(6D)

28y

—o

Oscillator
——o

The HX-20 is of a dual CPU system that uses two CPU 6301s to allow dispersed processing.
The main CPUs are operated by the control program stored in the external RAM, and control
1) the keyboard, 2) liquid crystal display, 3) ROM and RAM addresses, 4) bar code reader, and
5) clock. The main CPUs do not use the built-in mask ROM, but only the program stored in
the external ROM, for control purposes. The slave CPU has a control program in its built-in
mask ROM (4 kb), and controls 1) audio cassette, 2) printer, 3) bar code reader, 4) RS-232C,
5) high-speed serial, 6) cartridge option, and 7) power off independently of the main CPUs.
The slave CPU is connected to the main CPUs with 38,400 bps high-speed serial lines
through which commands and data are sent and received as necessary for control.

3.2.2 CPUTiming
The CPU 6301s which play the central role in control operation are 8-bit microcomputer
units (MCUs) that have a low power consumption mode and an error detection function, and
execute commands at the timing shown on the next page.



ADDR/DATA BUS /@\ v A >_@
2 >—<\ADDR>—< pata >—<aporR>—< DATA >—<DDR DAT

ADDRBUS A8 ~Al§

ADDR STB (AS)

ENABLE (E)

ADDR LATCH v v V
50 ~ A7 aooR (D) ADDR ADDR

RAT / READ \ WRITE / READ
R/W DATA /S ® N\ ____ /

| CYCLE
Approx. 1.63 usec

Fig. 3-22

The CPU is connected to an external oscillator from its pins 2 and 3. The clock pulse of
2.4516 MHz generated by the external oscillator is divided by 4 in the CPU to generate a sys-
tem clock of about 1.63 usec. In read operation, after an address strobe (AS) is sent out, ad-
dress @ is output to the address data bus lines, and is held until address @ reaches the ad-
dress latches. When address @ is output, the desired ROM and its data address are desig-
nated. As an ENABLE (E) signal is output, 1 byte of data (d (program) is output to the data
buses to be taken into the CPU 6301.

In write operation, a RAM address is designated as in read operation, and if data is output
with the R/W signal at low level, data can be written into the designated I/O or RAM.

3.2.3 Address/Data Buses

The main CPU has 16 address lines (DAO to A15) and 8 data lines (DAO to DA7), and ad-
dresses of up to 64 kilobytes can be directly designated. The bus lines, CPU, and ROMs are
connected one to another as shown below.



Al4 | A5

Al
ROM E (
To extension unit ROM CE IIE O O
’ D, ROM CE 12 O
ROM SELECT cou -
+5V 0 c I13E O O
—G1 (15D) ROM CE 14E O O
6301 ROM CE IsE
ADDR 13~15 ~ O O O
15
P4 ADDR. BUS
8
(8G) — — ™ _
A ADDRES S ROM ROM ROM ROM ROM
S
LATCR 16l (15E) (14E) (13E) (12E) (11E)
. | | L T[]
P3 0 ADDR/DATA BUS

LCLOCK (2.4576 MHz )

Fig. 3-23

Here, the main CPU operates in the expanded multiplex mode.

The address buses of the CPU 6301 share the lower bits O to 7 with the data buses. There-
fore, addresses and data are separately used by means of an AS signal, and address latch
16E is used to hold the lower addresses. A decoder 15D is used for the upper addresses A13

to A15 to select ROM chips.

Other addresses A8 to A12 and lower addresses AO to A7 are used for ROM address desig-
nation. (The 13 bits of AO to A12 can be used for designating up to 8 kilobytes of ad-

dresses, which correspond to the chip capacity of one ROM.)

3.2.4 Initialization

Upon completion of resetting after power on, the main CPUs execute the program stored in
the external ROM to initialize the system (from mode designaion to display of a menu on the

screen) as illustrated on the Fig. 3-24, 25.
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Power on

CN5-18

- —— — Power switch

CN4-19

PW SW

Power on signal
(VL ON) sent.

(Dll—SD***S F
—7E—>Q8

Reset signal circuit
operates

1. Oscillator circuit
driven

2. All address buses
raised high

PW SW

Battery voltage
check (Low voltage
detector circuit dri-
ven)

All address buses
high?

Y

buses go high.

Bits 0, 1 and 2 of I/O
port 2 are latched
with program con-
trol register.

If reset signal continues for 3 system
clocks (about 5usec) after CPUs
are ready for operation with line
voltage supplied, all the address

---CPU operétion mode
is designated.

Fig. 3-24

Reset signal vector
addresses (FFFF,
FFFE) are input to
program counter.

- — Program start address

(In this case, EOQO is in-
put to program counter.)

Is reset signal off?

Port setting

Addresses 0000 to
0007 are set according
to the data stored in
program control regis-
ter.

~ — — —Released about 30

msec after power is
turned on.

Timer user area is
set.




Status read com-
mand is sent to
slave CPU.

=~ - Check whether the
slave CPU is ready.

L

READY ? |

Main CPU ‘—>’<—- Slave CPU

Awaiting status
command from main
CPU

ACK(READY)

received?

Initializing

- Slave is ready,

Status command?

Status byte is set to
main CPU,

]

Initializing

Menu displayed on
screen

Sleep mode

Keyboard interrup-
tion?

Y

- === WAIT RTN

Required program is
executed.

|

Sleep mode

Interruption?

Required program is
executed.

Fig. 3-25
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An outline of operation after power is turned on is as shown below. The same takes place
when the reset is pressed.

Poweron |- ————— — — - — Power on reset (about 30 msec)

I/Qinitialize ~ |- —— — — — — — - — Initialize program is executed to initialize the sys-
tem hardware.

Menu displayed on
screen

—— — — — — — — — — — — — An operation mode is designated from the key-
board.
(Keyboard routine starts to wait for operation.)

BASIC MONITOR

1
USER PGM %

Fig. 3-26

The main and slave CPUs read operation mode selection data and program start address (a
vector address corresponding to the reset signal) while the reset signal is in effect. After re-
set signal is released, the main and slave CPUs are initialized.

After initializing, the slave CPU immediately goes into the sleep mode. The main CPU goes
into the sleep mode as the keyboard routine starts after a menu is displayed on the screen.
After the menu display, both the main and slave CPUs are in the sleep mode. The sleep mode
can be released only by key switch interruption. The purpose of this is to minimize power
consumption while the CPUs are not being used.

3.2.5 Sleep Mode

(1) Because the HX-20 operates on battery power, it is designed to operate the CPUs not
constantly but only when necessary for minimizing power consumption. CPU operation
is stopped and turned into the sleep mode by executing a SLP command. Power con-
sumption is reduced in the sleep mode to about 1/10 of the power consumed when the
CPUs are operating.

o Operations in the sleep mode

¢ The CPUs stop operating, but the data stored in the registers are kept intact.
¢ The peripheral functions other than the CPUs do not stop.
¢ ENABLE and AS signals are output.
¢ All the address and data bus lines go high.
@ Sleep mode release
* Reset signal detected
¢ Interruption signal detected
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(2) Control incidental to the sleep mode
The sleep mode is selected by executing the keyboard routine. The program which ef-
fects the sleep mode is located in addresses EOOO to EFFF. The sleep mode can be re-
leased by interruption. Its control program is located in addresses FOOO to FFFF. If an in-
terruption occurs, CPU operation must start after the sleep mode is released.
Otherwise, the interruption will not be processed.

Sleep mode set Mask address FFFF. ROM 0’ 15E
FFFF
Interruption
control vector
N Interruption? address 4KB
' __ _ _Fo00
EFFF
Sleep mode Rel K
released elease mask.
Sleep mode 4KB
control
Interruption program
processed £000
Fig. 3-27 Fig. 3-28

When selecting the sleep mode, address XX2C is output so Pin 9 of IC 8E goes low to latch
IC 8E. As a result, Pin 2 of IC 8E remains high after the selection of the sleep mode. All the
address bus lines are at high level in the sleep mode.

If an interruption occurs under this condition, an FFFF (reset/trap error) is output as a vector
address. If no control is performed then, it is processed in a way different from the normal
interruption processing.

Because IC 8E is latched when the sleep mode is selected, the FFFF (A12) output lowers the
output from Pin 3 of IC 8E, causing the G2A signal from IC 15D to go high.

Thus, no ROM select is output and vector address FFFF is ignored.

Then, the CPUs execute the sleep mode control program in addresses EQOOO to EFFF to re-
lease the sleep mode. In this case, address line A12 will not turn on so ROM selection is
possible and the program can be executed. IC 8E is released from its latched state when
address XX26 is output.

Now interruptions can be processed. If an interruption occurs, it is processed by using a vec-
tor address.
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(3) RAM/ROM select circuit
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3.2.6 Memory Map

After power is turned on, or when executing a program, the control programs control all input
and output operations by means of addresses and interruptions. That is, the system com-
ponents are controlled by outputting the required data to the addresses (I/O equipment)

shown below, or receiving data or interruptions.
(1) ROM addresses

OPTION
ROMO | ROM 1 ROM2 | ROM3 | ROM4
(LOC 15E) | (LOC 14E) | | (LOC 13E) | (LOC 12E) | (LOC 11E)
FFFF DFFF BFFF 9FFF 7FFF
l l l ¢ l
E000 C000 A000 8000 6000
8K 8K 8K 8K 8K

The HX-20 can mount 40K of ROMs (standard 32K, option 8K). ROM O (monitor) and ROM 1

HX - 20 Proper

Fig. 3-30

(utility) have the following control programs built in.

e Keyboard

o Display

o Character generator
e Clock

e Printer

e Speaker

¢ ROM cartridge
e Microcassette
e Audio cassette
¢ RS-232C

e Disk

o Monitor

: Data input

: LCD and TV monitor character display, cursor control, etc.
: Character pattern

: Clock and alarm set and read

: Print, paper feed, screen copy

: Sound frequency and length control
: Program read

: Read/write, search

: Read/write

: Data send/receive

: Read/write

: Memory dump, memory set, etc.
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(2) Main CPU address map
Addresses 0000 to OOFF are in the main CPUs and address 0100 and subsequent addresses
are in the external RAM (13C to 16C, 12G to 15G, and extension unit).

Address Meaning
0000 Port control PORT PORT ADDR DIRECTION REG.
2 and register 1 0002 0000 (RS-232, etc.)
0007 2 0003 0001 (Serial, RS-232, bar
code)
3 0006 0004 (A0 ~ A7,DO ~ D7)
4 0007 0005 (A8 ~ A15)
0008 Timer control and data registers
2 0008 : Timer control
OOOF 0009 ~ OO0OOA : Free running counter...........cceeuvveuuenanannnn. CPU R/W
000B ~ 000C : Output compare regisSter........cccceeeeviiieeeeeereeeeenn. R/W
000D ~ OOOE : Input capture regiSter.......ccceeeeeeeeeeeeerrerreeeeennnns READ
OOOF : P3 control register
0010 Serial control and registers
i 0010 : Serial speed rate
0013 0011 : Serial control status
0012 : Receive data register
0013 : Transmission data register
0014 RAM control : External RAM/internal RAM switching
0015
! Unused
001F
0020 Keyboard scan KSC O to 7 outputs/SW6 read
0022 Keyboard inputs KRTN O to 7
0026 Cartridge interface/interruption mask release/LCD chip select/key mask
0028 Keyboard inputs KRTN 8 to 9, PW SW, BUSY (SO)
002A Serial clock generated by ANDing R/W signal
0040 Clock register
2 0040 : Sec 0041 : Sec (alarm)
004D 0042 : Min 0043 : Min (alarm)
0044 : Hr 0045 : Hr (alarm)
0046 : Day of week 0047 : Date
0048 : Month 0049 : Year
004A ~ 004D : Control register
004E RAM RAM area for system 50 bytes
i
O07F
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Address Meaning
0080 RAM built in CPU (128 bytes)
l
OOFF
0100 External RAM
l
FFFF

(3) Slave CPU memory map
The slave CPU controls the printer and other I/O equipment with its built-in mask ROM (4 kb).

Address Meaning
0000 Port control and register
2 PORT PORT ADDR DIRECTION REG.
0007 1 0002 0000 Printer, speaker
2 0003 0001 CPU COMM, etc.
3 0006 0004 RS-232C, cassette, etc.
4 0007 0005 RS-232C, cartridge
0008 Timer control and data registers
2 0008 :
OOOF 0009 ~ O00A :
000B ~ 000C :
000D ~ 0OO0OE
OOOF :
0010 Serial registers
2 0010
0013 0011
0012
0013
0014 RAM control : External/internal RAM switching
0015
1 Unused
O07F
0080
l Internal RAM (128 bytes)
OOFF
0100
2 Unused (Addresses are not physically present.)
DFFF
FOOO
2 Internal ROM (4 kb)
FFFF
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3.2.7 Interruption Control

An interruption signal is used by an I/O equipment in requesting the CPUs for some process-
ing.

As shown in the interruption table, there is the preset priority order according to the kinds of
interruption. Each vector address has an address to start the program (interruption process-
ing program) that is required for processing an interruption request. If an interruption re-
quest occurs, the level of the program being executed and the kind of the interruption are
checked; and if the interruption request has a high level, the data of the program counter and
registers are saved in the stack area, and the interruption request is processed.

Interruption acceptance and processing procedures are as shown in the flow chart below.

START

Vector address is °
Program

being set into program
executed? SLEEP MODE counter.

Reset
interruption
(power switch
on)?

Interruption pro-
cessing program is
executed. (Interrup-
tion mask bit is set.)

Level of program being
executed is compared
with interruption level.

Program being execut-
_-- edisinterrupted by a
. higher level interrup-
tion.

Is

. N Program Y
Interruption Interrupted?
masked? 25
=k
& =
® =
‘ ag Program counter
Interruption ignored | Y g data are saved in
> stack area.
o
Q@
Program
finished?

Command is exe-
cuted when inter-
ruption is detected
and program
counter data are
saved in stack area.

Stacked?

Interruption vector
address is set into
program counter.

Program counter
data are read from
stack area, and set
in place.

Interruption pro-
cessing

Interruption mask bit: Condition code register

Fig. 3-31
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3.2.8 Main CPU Interruption Table

Interruption | VECTOR Reason for Interruption
HIGHEST FFFE e« Immediately after power up
FFFF After reset
FFFE e Address error or operation code error (TRA-
FFFF P) ... used for monitor
FFFC o Master clear by NMI signal interruption (Un-
FFFD used)
FFFA e Software interruption (Unused) ........ Only
FFFB where developed unit is used.
FFF8 ¢ Key input ( K.B REQUEST signal )
FFF9 e« Power on (PW SW signal)
o Power off (PW SW signal)
¢ Clock ( CLOCK IRQ signal )
o External interruption ( INT EX signal)
FFF6 e Timer input capture
FFF7 (Unused)
FFF4 e Timer output capture
FFF5 (Keyboard)
FFF2 e Timer overflow
FFF3 (Microcassette)
FFFO o Interruption by serial communication interface
LOWEST FFF1 (PIN signal)
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3.2.9 Slave CPU Interruption Table

Interruption

priority VECTOR Reason for Interruption

HIGHEST FFFE o Immediately after power on

FFFF o After reset

FFFE o Address error or operation code error

FFFF (TRAP)

FFFC e Master clear by NMlI signal interruption

FFFD

FFFA o Software interruption

FFFB

FFF8

FFF9 Unused

FFF6 e Timer input capture

FFF7

FFF4 e Timer output capture

FFF5

FFF2 e Timer overflow

FFF3 (Microcassette)

FFFO e Interruption by serial communication interface
LOWEST FFF1
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3.3 Address Control Circuit

3.3.1 Memory Addressing
Addresses in the internal RAMs can be designated by CE2 (chip enable) signal from IC 16D,
address lines (2 kb from AO to A10) to each RAM chip, and CE1 signal; and addresses in the
external RAM (in the extension unit) by address lines AO to A15 (up to 64 kilobytes can be
designated). The HX-20 uses an aditional RAM or buffer (main CPU/clock IC
146818/LCDuPd7227) which uses the same addresses. Thus, control signals are necessary
to signal out the RAM to be used.

3.3.2 Address Control Signals

(1) The basic control signal is the IOCS signal that is output at Pin 8 of IC 2E. The IOCS sig-
nal is output where address lines are A7 — A15 so if this signal is output, it indicates ad-
dresses 0000 to OO7F.

(2) Auxiliary control signals include IC 9E and incidental 1/O address control signals.

MaincPy | %0 [ 0f R
128 bytes ) ooFF

Clock RAM 0040
64 bytes 007F

LCD buffer | 0000

480 bytes 004F pieces |
‘ s f 5 §
. |
RAM 16 kilobytes 0909 ) i Internal RAM 16K Extension unit RAM
Extension RAM ;// Linused e | 16K
i S 7F
16 kilobytes .00 | /( )/ — //
Fig. 3-32
e Main CPU

Bit 6 of the RAM control register (address 0014) in the main CPU controls the RAM in the
CPU or an external RAM.
If bit 6 is on, the buit-in RAM in the CPU is used so no R/W operation is performed for the
external memories.

o Built-in RAM/extension RAM
If the 10CS signal (A7 — A15 ) is output, it is applied to Pin 9 of IC 4E, and an inverted sig-
nal is output at Pin 8. RAM chip select IC 16D has its pin 15 at low level due to A11 = A15,
but Pin 11 of IC 4F is at high level (IOCS on) so that Pin 13 goes low and Pin 4 of IC 5E
goes high. As a result, CE2 form RAM 13C is not turned and the built-in RAM cannot be
designated.
The IOCS signal is also supplied from connector CN7 to the extension unit so the RAM in
the extension unit cannot be designated either.
For the reasons described above, addresses 0000 to OO7F represent the CPU RAM or LCD
buffer or clock RAM.
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o LCD buffer

The LCD has a total of 6 buffers (480 bytes in total) that can be designated by addresses
0000 to 004F (80 bytes). These addresses are designated by setting the data pointer
(made of 7 bits) in the LCD by the LID command (Load Immediate to Data Pointer), and
each of the 6 buffers (80 bytes each) is designated by CS (chip select). Thus, the main CPU
does not directly designate addresses. It uses only LCD addresses 0026 and O02A for ad-

dressing.
002A
Main CPU |
10G shift
Data bus Register
Command/address/data
___f\ 9G
Data bus / C
0026
e Clock RAM

S
T ‘ N —
l cs3

1C 03530l

Controller|Controller|Controller{Controller|ControllerfController

- ———— —_——_—— e —_— ] —_——_——— ——]

80 bytes | 80 byts | 80 bytes | 80 bytes| 80 bytes | 80 bytes

CsS4

CsS

CS6

Fig. 3-33

Access to the clock RAM is controlled by Pin 13 (E) of IC 6G. Its signal is supplied to clock
IC 6G via Pin 8 of IC 1E, IC 4F and IC 5E only when IOCS (A7 — A15) and A6 (address
0040 or higher) are on. While this address space is being selected, Pin 13 of IC 6G re-
mains at low level, which permits read/write.

Address 7/6|5 |4 110
XX40 1/10|l0|JO0O|O0O|O0]|O
XX7F 11111111 ]1
*
Fig. 3-42
- ‘ 6G
I0CS O 90@9 S \E 8 2 Lo 8 3
3 | 4F E
DA6 O———
RESET O
Fig. 3-34
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3.3.3 RAM Address Circuit

HI138

O RAM 12G CE2
O RAM 3G CE2
—O RAM 14G CE2

&
&
O- —O RAM I5G CE2
O
o

AllO———A
16D

Al20———B

Al3 O———FFC

O RAM 16C CE2

O RAM I5C CE2
—O RAM 14C CE2

Al4 O——G28B
Al5 O——G2A

— N A O N

@]

R O——Gl

4F RAM 13C CE2

IGE_pg———OAS
af - P&E—ono
Low level by A7 - A15 \3195_‘_0
AlO
Fig. 3-35
ADDRESS RAM ADDR.
Loc\ |15|14|13]12|11(10| 9|8 |7 |6 5|4 [3|2|1]0 RANGE
13 (@e|o|o|o]e 0000 (0080) ~ O7FF
14C |(o|o|® 0800 ~ OFFF
15 |@|@|® ° 1000 ~ 17FF
16C (@|o@|® 1800 ~ 1FFF
156 | o |® ° 2000 ~ 27FF
4G | o | @ 2800 ~ 2FFF
136 | o | ® ° 3000 ~ 37FF
126 |o| @ 3800 ~ 3FFF

* No output is sent to those address bits marked with a black dot.

Fig. 3-36
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3.3.4 1/0 Select

I/0 select plays the role of outputting a gate signal from IC 9E shown below to each I/O inter-
face where the 1/0 addresses (I/0 equipment) listed in the memory map are used.

9E 15
DA | o A(I)H|3800—(Q-%o 5G PIN 11 (KSC GATE)
14
DA 2 © B(2) | I0—0022) , 3G 4G (KRTN GATE)
DA 3 o c(4) 212 (0026) , o4 (LCD cs SELECT)
% ° GATE
——dc2a 4j0—9028) , 4G (KRTN GATE)
10 (002A) LCD SCK/SD)
— O——=~1—0
DAG © 628 15 0020) 106G IF(TIMING GATE
E o Gl 60— —©° 8E PIN9
For interruption mask
NYEYCINTR setting in sleep mode.
<DA4,DA7~ I5>o
DAS * Parentheses indicate addresses.
Fig. 3-37

0020
0022

0026

0028

002A
002C

: Outputs an KSC signal output, and scans keyboard data and SW6 status.
: Inputs KRTN signals O to 7, and reads the keyboard data scanned by the KSC

signal to data buses.

: LCD chip select/ROM cartridge control/interruption mask reset in sleep

mode/masking interruption from keyboard by lowering Pin 12 output from IC
9G.

: Reads KRTN signals 8 and 9, PW SW, and BUSY (SO) signals to data buses.
: Outputs an SCK signal and SD (serial data) to LCD.
: Mask interruption by using IC 8E in sleep mode.

3.3.5 Clock Circuit

DA7
DA6
DAS
DA4
DA3
DA2
DAl

DAO

A7~ AI5 O
146818 DAG
o—
66 0] 9
1 As 4 o .
10 rRRWES— o Main CPU
) bs F——0 (ENABLE) » 8
8 13 8 9 |
EP 4F
G [O————ORESET
7 19 3
IRQp——— R83 22M
6 M
10 8
5 os 1|2 5F |9
4 22 R7I  32.768kHz| C73 22P
PS 150K )
o L
RSP—e#»CI9 CR?2 c37
GND  Vcc 22P 11
12 24 w
ci3ls ~38 0.1 r
1F WA\~
7'/")' 0.1 10K



The timer oscillator CR2 generates a basic clock of 32.768 kHz, which is amplified by IC 5F
into a clock with a period of about 30 usec. This clock is supplied to IC 6G to drive the clock
IC. IC 146818 uses this basic clock to drive the clock to indicate year, month, day, hours,
minutes, and seconds.

IC 146818 has a buit-in register (14 bytes) and RAM (50 bytes) with addresses 0040 to
004D (for the register) and O04E to O0O7F (for the RAM). Thus, if addresses 0040 to OO7F are
output, Pin 13 (E) turns on to send an R/W signal, which permits access to the register or
RAM.

3.3.6 Dip Switch
(1) Switch 6 (Dip switch with 4 positions)
If a monitor program and a utility programs are in ROM locations 11E and 12E, an inter-
national character set can be selected by operating this switch.
These switch signals are read to data bus DA1 via the KRTN9 signal by KSC signals O to

3.
Country
Hex. US.A. | France [Germany| England |Denmark| Sweden | Italy Spain
code
23 # # # f # # # Pt
24 $ $ $ $ $ jo! $ $
40 @ a § @ @ £ @ @
5B [ ° A [ A A ° i
5C \ ¢ 0 \ [ 0 \ N
5D ] § ] ] A A é ‘
5E A JAN A AN A 0 A A
60 ' ! ! ! é u
78 { 4 { ES a a
7C : [s) 3 [’} o) 0 A
7D } i } a & é }
7E ~ ) B ~ ~ i i ~
ASCII version international character set
Country ROM version Country SW3[SW2|sw1
Hex. ASCIl | France |Germany| Norway [Denmark| Sweden JAPAN Japan ON|ON|ON
code America 1 1 1
23 # # # # # # France 111]0
24 $ $ $ Q $ Q Germany 1101(1
40 @ a § E E E | England 1101
5B [ ’ A A A A Demark o1 |1
5C N\ ¢ 0 2 o 0 Sweden ol1]o
5D ] § 0 A A A Italy oo
5E A A A U u U Spain o/lo]|o
60 é é é EUROPE Norway 111 ]1
7B { a ) ® a France 11110
7C : o] "] ] 0 Germany 11011
7D ¢ u & a a Sweden 1/10]0
7E ~ B a g a Denmark o011
European version international character set France(ASCIl) | O | 1 | O
Germany (ASCIl)| O | O | 1
Sweden (ASCIl)| O | O | O

Note that France (ASCII), Germany (ASCIl) and Sweden (ASCII) are for inputting ASCII characters using French, German and Swedish
keyboard respectively.
See table 2 in 4.2.2 Characte set section for corresponding characters.

Input mode
ASCII and EURPE version JAPAN version
ten key mode (NUM) ten key mode (NUM)................... lock
graph (GRPH) .............. i kana mode (KANA) ...................... lock
caps 10CK ....occceviiniiiiiiccee, graph mode (CNTL/KANA).......... lock
€aps 10CK ......ccocevvviiiiiiiicr lock

Normally set *SW4 OFF, and set it ON when the flopy drive TF-20 is interfaced.
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