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FOREWORD

Congratulations on your decision to purchase an EPSON HX-20 Portable
Computer.

Your HX-20 is a compact (A4 size), yet powerful battery-operated portable
computer designed to meet the computing needs of post-industrial society. The
HX-20's unique mix of the portability of a pocket computer and the functions of a
desktop personal computer is made possible by its state-of-the-art miniaturisation
and consumer-oriented design.

The HX-20 is a well-balanced, general purpose computer which will stimulate the
creativity of the hobbyist while satisfying the demands of the business and
engineering user. The HX-20's dual CPUs enhance I/O processing, for excellent
expandability and communications capability.

Wi Wi

Please read this manual carefully and operate the computer correctly so that your
HX-20 can display its functions to the maximum extent.

Wb W

— CAUTION —

The AC voltage of the power supply available
varies from country to country. Therefore, when
using your HX-20 with an AC adapter, please use
an AC adapter suitable for the voltage of your
country.

. .

[TV VIR TV Y

W W

ClihPDF - www . fastio.com




Chapter 1

A

1

1.2
1.3
1.4

Chapter 2

Chapter 3

3.1
3.2
3.3
34

Chapter 4

4.1
4.2

Chapter 5

5.1
52
5.3
54

Chapter 6

6.1
6.2
6.3
6.4
6.5
6.6

Chapter 7

Chapter 8

Chapter 9

ClibPDF -

9.1
9.2
9.3
9.4
95

TABLE OF CONTENTS

BEFORE OPERATION .............cccooiiiiiiiiiii e e 1-1
UNPACKING .o 11
HX-20 COMPONENTS ...veiiiiiiiiiieie ettt 1-2
Setting the Roll Paper ...t 1-4
Setting the Ribbon Cassette ........cc.coovcoiniiieccneiceceeee . 1-6

DIPSWITCHSETTING ... 2-1

BUILT-INBATTERY ... e 31
Specifications of Built-in Battery ...........c.ocoooveiioviiiii e 3-1
Charging the Built-in Battery ...........cccoooioiiiiiiiec e e 35
Hints on Use of AC ADapLer .........oooioeiieiieeeeeeee e 3-6
Monitoring of Battery VOItage .........cocoooeoieiiiiiiiiieceecee e 37

BASIC OPERATION ...t 4-1
Power AppHCation ...........ccooiiiii e 4-1
Selecting a System Programme fromthe Menu ... 4-1
Selecting Key INput Mode ........c.occooeiiiiiiiiiiiiiieece e 5-1
Key ASSIGNMENTS ..ottt 5-2
SPECIAI KEYS ..t e b-4
KBY INPUL ...ttt 5-4

USING CASSETTETAPES ... 6-1
EXternal CassSette .......ccooiiiiiiiioniiee et 6-1
Saving, Checking and Loading of Programmes .............cccccooeveevivvevcnennn. 6-1
The MiIcrocassette DIIVE ........ccocvviviiiiiieciee e 6-10
Write and Read Format for Data ..........cococooveiiieveieeciececeeee 6-15
If There Are Problems Reading a Cassette .............ccoovecveveeeieeeeeeen, 6-15
Interchangeability of the Microcassette with
an EXternal CasSette ........coo.ocoiiiiiicice e 6-18

HOW TO USE THE MICROPRINTER .................oc.oooiiiiiieeel 7-1

DEFINITION OF GRAPHICPATTERNS ..., 8-1

HOWTOUSETHEMONITOR ... 9-1
RUunning the MONIOT ..o 9-1
MONIEOT DISPIAY ..veviveeeiiieiie et 9-1
Types of COMMEANGS .........oooiiiiiieceeee e 9-2
CommaNnd INPUL ..o 9-2
Description of Each Monitor Command .............c.ccoooeeiiieceeeccceeeee e 9-3

www fastio.com

"
T

s owad oad o owd o owd

Chapter 10 HARDWARE DESCRIPTION ...
10.1 Basic Configuration of HX-20 ...

10.2 Relationship between CPUs and Input/Output Operations

10.3 Cable List of Interface Cables ...

10.4 Specifications of the HX-20

Chapter 11 MAINTENANCE ...

11.1 Operating Environments

11,2 HANAING .ot

APPENDIXES
A. Memory Map
B. RS-232C Serial Communication
C. Character Code Tables



1.2 HX-20 Components

PAPER FEED switch

PRINTER ON/OFF
switch

Keyboard

Microprinter

W ow w

RESET switch

Barcode connector

REM

EAR ; for audio cassette

Mic
Power switch

View angle control knob

Fig. 1-2  Names of HX-20 Components

POWER switch:
VIEW angle control
knob:

MIC (microphone):
EAR (earphone):
REM (remote):
Barcode connector:

RESET switch:
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Used to turn ON and OFF the power supply of the HX-20.

Used to adjust the view angle of LCD.

The following connectors are for interfacing an external audio
cassette to the HX-20.
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Signal line for data write

Signal line for data read

Signal line for motor control of the cassette recorder.

An interface connector for connection of a barcode reader to the
HX-20.

Used to reset the hardware of the HX-20.

g
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L—— Serial interface

Cartridge lever RS-232C interface

AC adapter inl&t

Fig. 1-3 Rear View of HX-20

Cartridge lever:

RS-232C interface
connector:
AC adapter inlet:

Used to allow the dismounting of an optional unit (ROM cartridge
or microcassette) from the HX-20. To remove the optional unit,
push the lever to the left.

Used to connect a printer, acoustic coupler or another HX-20 to the
HX-20.

Used to connect thé AC adapter for battery charging.

o

[/
\Jmlil _

Expansion unit mounting hole

JIIIIIIIW

Expansion unit
mounting hole

i

System bus connector

Fig. 1-4 Side View of HX-20

Two screw (M3) mounting holes are provided to secure the

expansion unit.
Used to connect the expansion unit to the HX-20.

Expansion unit
mounting holes:
System bus
connector:
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1.3 Setting the Roll Paper

STEP 1

Remove the new roll paper supplied as an accessory from the vinyl cover and pull out the
leading edge of the paper as shown in Fig. 1-5. To reuse a roll which has already been cut,
recut the leading edge of the roll cleanly at a right angle as shown in Fig. 1-5.

)

1

=
= 90°

Fig.1-6 Cutting Paper Edge

STEP 2

Open the paper cover behind the built-in microprinter by pushing the cover back with your
fingers.

Paper inlet

Fig. 1-6 Paper Inlet Cover

1-4
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STEP 3

First, turn the power switch ON. Then turn the printer switch ON and insert the leading.

edge of the roll into the paper inlet. Keep on pressing the PAPER FEED bu.tton 9nd the
paper will automatically feed into the printer and emerge from the top of the printer in about

15 seconds.

Fig.1-7 Paper Feeding Course




1.4 Setting the Ribbon Cassette

Press the upper left-hand corner of the printer cover (where “PUSH" is inscribed) gently
with your finger to remove the cover. Place the ribbon cassette in the position indicated by
the dotted line in Fig. 1-9. Then, press both edges of the cartridge gently with your finger to
secure the ribbon cassette.

2. DIP SWITCH SETTING

Your HX-20 is equipped with a 4-pin DIP switch in order to meet user’s specific
requirements.

To gain access to the DIP switch, observe the following procedure.

PUSH

1. Turn the power OFF.
2 Tumn the HX-20 upside down on a soft surface.
3. Open the lid located at the lower right-hand of the HX-20.

4. Position your HX-20 as follows:

T —

- i
oo oogo,

E

W

DIP switch

U /(*) L]\ L)\ U\ U P ‘ il
1 0 I
T B

R

G

S i

Fig. 1-8 Ribbon Cassette Setting

After mountipg the ribbon cassette, check that the printing paper and the inked ribbon are
correctly positioned as shown in Fig. 1-9. Be sure that the inked ribbon is not twisted and is
free from creasing.

Lid

5. Set these DIP switch pins. (Switch pins set to the left are ON, those set to the right are
OFF. See figure below.)

/ Ribbon
/ Roll paper

|

Paper feeding
roller

NOTE:

DIP SW pin No.4 is set to OFF at factory. Character set
is ‘'selectable regardiess of its ON/OFF position.

To use Disk Drive Unit, set the SW pin No. 4 to ON.

Fig. 1-9 Positions of Paper and Inked Ribbon

1-6
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1. BEFORE OPERATION

1.1 Unpacking

Upon unpacking, please make sure that everything shown in Fig. 1-1 is in the carton box. If
you notice any of the listed contents missing or damaged, contact the store where you

purchased your HX-20.

Standard plastic case

Ribbon cassette

Warning
sheet

BASIC
Reference

- 3 Manual

NOTES:
1. ltis recommended that al! packing materials be saved in case the HX-20 requires reshipment in the

future.
2. To customers using the 240V AC adapter: Please purchase a commercially available plug and attach
it to your AC adapter.

Fig. 1-1 Contents of Carton Box

1-1
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By changing the DIP switch setting as shown below, you can select 8 different character

sets.
USASCII 123 4 Denmark 123 4
MEAE ulal"["
— OFF — — OFF —
France 123 4 Sweden 1234
falaf" "Ll
— OFF — — OFF — ﬁ
Germany 123 a Italy 12 3 4 | ]‘7-
] "al" o"I'l" =3
— OFF — — OFF —
England 12 3 & Spain 1t 23 4 E\Pi
"1"al" "TI'" |
— OFF — — OFF — E"i
International character sets are shown below: E 3
Country i
U.S.A. | France | Germany | England | Denmark | Sweden Italy Spain ‘]: 3
Dec.code
35(23) # # # £ # # # Pt E 3
36 (24) $ $ $ $ $ o] $ $
64 (40) @ a § @ @ E @ @ E 3
91 (5B) { ° A { .3 A ° i
92 (5C) \ ¢ 0 \ @ 5 ' .
93 (5D) 1 § U ] A g :'a fl ‘L a
94 (5E) A A ) .
96 (60) ) ¢ f /'\ /‘\ : : ? .L 3
123 (7B) { é a { a 3 J'
124 (7C) H u 0 i : Z z i a
125 (7D) } é i } ] 4 é } i
126 (7€) ~ - 8 ~ ~ 1} i ~ i a

NOTE: Numbers in parentheses are hexadecimal codes.

You can also select each character set by software. (See POKE in the BASIC Reference

Manual for details.)

ClibPDF - www . fastio.com 22
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3. BUILT-IN BATTERY

Your HX-20 is powered by a built-in rechargeable Ni-Cd battery. When'the battery
discharges and its output voltage falls below the specified value, the message “CHARGE
BATTERY!" will appear on the LCD screen. This message flashes 60 times and then
causes the power supply of the HX-20 to turn off automatically. In this state, all operations
of the HX-20 are put in the halt state. Recharge the battery as soon as possible, noting the
following. The built-in battery can be charged before the “CHARGE BATTERY!" message
is displayed. However, charging it repeatedly for long periods of time will overcharge it and
shorten its service life. Pay careful attention to the charging time of the battery. You can, of
course, use the HX-20 while the batteries are being charged.

CHARGE BATTERY!

3.1 Specifications of Built-in Battery

(1) Battery voltage

(a) Operating : 45 to 6.0V
(b} Data retention : 4.0 to 6.0V
(c) Low voltage detection 1 4.5V

2

-

Battery capacity
The effective output capacity in the fully charged state is approx. 1,000 mAH. (The

effective output capacity refers to the battery capacity to sustain operation until the
message “CHARGE BATTERY!” will be displayed.)

(3) Battery life
The service life of the battery is influenced by such operating conditions as ambient

operating temperature, charging method (length and timing of charging), etc. However,
the rated service life of the built-in battery is three years and it is recommended that you
replace the battery soon after the expiration of this period. Also, replace the battery if
you notice that, even though it has been fully charged, the time duration you can

operate the HX-20 is getting shorter.

3-1



(4) Replacing the battery
if your programmes are stored in the RAM, save them to a microcassette or audio
cassette file before replacing the battery. When you replace the battery, be sure to
disconnect the AC adapter.

NOTES:

1. If the battery is removed when the AC adapter is connected to the HX-20, a voltage
exceeding the rated supply voltage will be applied to thie HX-20. This excess voltage
will result in shortening of the service life of the circuit elements and may, in some
cases, damage the circuit elements.

2. Removing the built-in battery causes the loss of the programmes stored in the RAM.

Replace the battery according to the following procedure.

-t

. Save the programmes stored in the RAM to a cassette tape file or its equivalent.

2. Disconnect the AC adapter from the HX-20.

3. Remove the bottom housing of the HX-20 by loosening the seven screws and
disconnecting the FPC cable for the plug-in option ROM cartridge.

4. Loosen the screw securing the battery holder and remove the battery holder containing

the old battery from the battery compartment.

Disconnect the battery connector on the control circuit board.

6. Remove the old battery from the battery holder and insert the new battery into the

battery holder.

o

NOTE:
Mount the battery holder with the new battery in the order of steps 4, 5 and 3 above except
that the mounting procedure is the exact reverse of the disassembly procedure.

ClibPDF - www . fastio.com
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Fig. 3-1

Remove the seven screws indicated
by the arrows in the figure.

Replacing the Battery

AT
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{5) Charging characteristics
When the AC adapter is used, the battery can be charged at the rate of approx. 125

mAH. Thus, the battery capacity of approx. 1,000 mAH can be realised by charging for 8
hours {125 mAHX8H).

(6) How to determine the charging time
{a) When the message “CHARGE BATTERY!" appears on the LCD screen, charge the
battery for eight hours.
(b) Determine the required charging time by using the following formula if the batttery
is to be charged before the “CHARGE BATTERY!"” display appears.

Current consumption (mAH)
125 (mAH)

Charging time =

Determine the current consumption-based on the product of the operation mode of the
HX-20 by its operating time. (See (5) Charging characteristics. )

[Example]
300 mA
100 mA
30 mA 30 mA
15 mA Lisma T
| |
BRRALEDRERNERRARNEAREERARERES RN ERRRRES ITTTTTTI
Sleep: 1 5 Programme Load Sleep ! S Printing 1 S ! Sleep '
{ mode 2! frommicrocassette | mode | ¢ ™ o | mode !
Z ':6 ' ' |c- E ! .g P E &
o 5 3E £ 3E o
5 8 eg s & 5
3 5 z8 s 38 z
& 2 L8 » <5 S

With each division on the above scale taken as 1 minute.

. 34
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1. 15x6/60 1,479 15x 2 =50 mAH
2. 30x2/60 60
3. 100x13/60 0
4. 15x5/60 2,5, 8 30 x 10 5.0 mAH
5. 30x3/60 60
6. 300x5/60 13
7. 15x3/60 3 100 x 50 21.7 mAH
8. 30x5/60
9. 15x6/60 6 300 x % = 25.0 mAH
Charging time X = %7 (hours)

Current consumption 56.7 mAH
X = 0.45 hours total

3.2 Charging the Built-in Battery

STEP 1

Turn the power switch OFF and check that the LCD display is extinguished. If the display is
not extinguished, press the RESET switch.

STEP 2

Plug the AC Adapter (included as an accessory) into an AC outlet and insert the plug of the
adapter into the AC adapter connector of the HX-20. The battery will be fully charged in
about 8 hours. If you continue to charge the battery after it has reached the fully charged
state, it will be overcharged and its service life will be shortened. (During charging, the
battery will become slightly warm. This is normal and should not cause concem.)

CAUTIONS

® Use the exclusive AC adapter for charging. After the battery is fully charged, unplug the
adapter from the AC outlet and the adapter connector of the HX-20 and store it.

e |f you notice an abnormal rise in the temperature of the battery, stop the charging
immediately.

® Charge the battery in the normal operating temperature range (between 5°C and 35°C).

® Avoid continuous use of the HX-20 with the AC adapter connected. Continuous charging
of the battery will result in overcharging. Overcharging can shorten the service life of the
battery and, in some cases, can cause damage to the battery.

® /f you leave the battery in a completely discharged state, its service life will be shortened.
When you see the “CHARGE BATTERY!" message, stop operating the HX-20 and
charge the battery as soon as possible.
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AC adapter connector

t:f)@

AC outlet

EPSON

: AC adapter
I
[ e [ e B e B e |
l—J o »
61 rl%l_l Reset switch
[/

~————— Power switch

Note: To customers using the 240V AC adapter: Please purchase a commercially available plug and
attach to your AC adapter.

Fig.3.2 Connecting AC Adapter for Battery Charging

3.3 Hints on Use of AC Adapter

® Be sure to use the special EPSON AC adapter supplied as an accessory.

® |f you use an adapter other than the special EPSON adapter, deterioration of the battery
and the internal circuit elements may result as well as damage to the circuit components.

® Use -an AC outlet of the voltage rating specified on the AC adapter.

® Do not connect the AC adapter when the battery is not in the HX-20. Excess voltage will
occur in the HX-20, causing deterioration of, or even damage to, the circuit elements.

® When the adapter is not in use, unplug it from the AC outlet and the adapter connector of
the HX-20 and store it safely.

® Do not connect the AC adapter to any equipment other than the HX-20 as the difference
in voltage or current capacity may damage the connected equipment or the AC adapter.

3-6
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3.4 Monitoring the Battery Voltage

The HX-20 constantly monitors the battery voltage from the time_ the power switch is
turned on through its operation. When the battery discharges and its output voltage' falls
below the specified voltage {(approx. 4.5V), the message “CHARGE BATTERY!” will be

immediately displayed on the LCD screen.
This message will flash 60 times and then cause the power supply of the HX-ZQ to
automatically turn off to protect the programmes from possible data loss or destruction.

e In this state, programme execution-will stop and you cannot operate the HX-20.

Countermeasures: . '
Turn the power switch off at once and charge the battery with the exclusive AC adapter.

If you leave the battery in an uncharged state, the programmes stored in the RAM may
be lost.

3-7
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4. BASIC OPERATION OF HX-20

In this chapter, the basic operating procedures for using the HX-20 are explained.

4.1 Power Application

(1) Applying power to peripheral equipment
Be sure to check the peripheral device for proper connection before applying power to
the HX-20. First, turn on the power switch of the peripheral device.

(2) Applying power to the HX-20
Next, turn on the power switch of the HX-20. You will hear the pip sounds issued by the
built-in piezoelectric speaker and see the following menu information on the LCD

screen.

itialize

4.2 Selecting a System Programme from the
Menu

4.2.1 System initialisation

One of the features of the HX-20 is that the contents of the memory will not be lost when
the power is turned OFF. Therefore, you must clear any unnecessary data still remaining in
the memory. You can do this by following the instruction message “ CTRU@ Initialize”
displayed at the top of the menu display. Press [llll key, while hoiding down the key,
and the following message will appear on the LCD and the HX-20 will'enter a wait state for

your key input.

Enter DATE and TIME

nt
_MMDDVVHHMMSS&
Press BREAK to abort

s
B3
3
B3
»
3
B3
B3
B3
.

4-1
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Then, you must set the current date and time by entering month, day, year, hours, minutes, ’ ;
and seconds from the keyboard as indicated by the message “MMDDYYHHMMSS” below EBES
the message “Enter DATE and TIME". “CR" stands for “Carriage Return”, indicating that |
you must press the key.

For example, if the current date and time are July 1, 1982 and 4:59:59 P.M,,

Enter DATE and T1
RMDbYHNNMags | TE

=078182165959

=3

Press BREAK to abort tra
|

-3

you must input the date and time as shown above, using the numeric keys from 1 to 0 at
the top rows of the full keyboard. Input of the data and time information is completed when
you finally press the key.

The HX-20 then clears the entire memory contents, and sets the necessary variables to
predetermined values (i.e., default values), and returns to the menu display. (This state is )
called “Cold start”.) The date and time you just entered are written into the internal E‘W
calculator clock of the HX-20. So, you are no longer required to set the date and time again.

Enter DATE and TIME
MMDDYYHHMMS Sle t;.x
=1234557890ABCDEF

Press BREAK to abort

V7]

If you have made a mistake in data input, press the key at the rightmost position above
the top row of the full keyboard to clear all the previous data entry. You can now enter the
correct data again.

. The system initialisation is a very important, yet risky procedure. As mentioned earlier, if
important data have been stored in the memory, special attention must be paid since the
system initialisation will clear all the memory contents.

If you input “CTRL/@" by mistake, press the key immediately but without haste
and the HX-20 will return to the initial menu display. Also, note that if you press the
key after input of 12 or more characters, the HX-20 will be initialised.

Remember, if you press the [NISNVR key instead of the IR key, the HX-20 will also
return to the menu display.

i

"
L

SEaras.

(VY
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4.2.2 Branching to MONITOR

With the HX-20, you can write programmes or check t’ll\e"memory contezr.wtsI undcec:n:t\c:
system monitor which controls the system. If you sele.c't 1 on the merr:u isp a\{(,: -0
is transferred to the system monitor. To be more specific, if you press t el r1utmher]c | xin
at the leftmost position on the first row of the keypoard, the HX-20 will d;jpo{% Tg L?SE THE
messages and wait for command input. (For details, refer to Chapter 9,

MONITOR.)

-
-

=00 B=00 _ X=D310
228 883 $IB3%8

4.2.3 Branching to BASIC

In addition to the system monitor, the HX-20 is provided with BASIC. In other wordlf, usa;\_g
a programming language called “BASIC”, you can write programmes and execute t ela(m.
start-up BASIC, you must select “2" from the menu dtsplay by pressing the nume;c ey .
in the same manner as explained in the previous section. The menu w!!| t’k)en |sappeat
from the LCD screen and change to the following messages:,. The'mqu > appﬁat.nizao
the lower left-hand corner of the LCD is called a “prompt sign and |.nd|cates that the BAéK:
is in a wait state for your input of a BASIC command. (This state is referred to asl S
being returned to “command level”. For details, refer to the BASIC Reference Manual.

BASIC U-1.9
i oy
gicr 0S9T* % B Butes

isht 1982 b
'§§E?gégﬁ & EPSON

Butes

4-3
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5. KEYBOARD

In order to make full use of the HX-20's compact keyboard, data entry from the keyboard
can be made as follows.

5.1 Selecting Key Input Mode

(1) Uppercase mode
When the power switch is turned ON, the HX-20 keyboard is always in this mode. The
characters which you can input in this mode are uppercase letters, numbers and special
symbols. To enter lowercase letters in this mode, the desired letter key must be input
while holding down the key.

E3
3

E

Numeric key mode

This mode is selected by pressing the INBIMA key. Since only numeric keys are operable
in this mode, only numeric data entry can be performed. Numeric keys 0 to 6 arranged
like a numeric pad on the center right of keyboard, as well as numeric keys 0 to 9 at the
top of the keyboard, are available. The symbols +, —, %, /, ., , and ? can also be input in
this mode. (For details, refer to the key assignments for each mode in Section 5.2.) To
release this mode, depress the key a second time.

"

3

-~

input of graphic characters

Graphic characters can be input while the key is being pressed when in
uppercase mode or in lowercase mode. (For details, refer to the key assignments for
each mode in Section 5.2.) By releasing this key, the HX-20 returns to uppercase mode
or lowercase mode.

nenwew

Lowercase mode

This mode is selected by pressing the key located at the bottom left of the
keyboard next to the space bar. In this mode, characters are input as lowercase letters,
and symbols are input just the same as in uppercase mode. To return to uppercase
mode, press the key a second time.

(4

=

MO W W W W

"

mewn

0

W

(5‘ Examples of key input
The following are specific examples of how to input characters and symbols from the

keyboard.

Example 1) When key is used.

L

Character input Procedure
2 Press the key alone.
" Press the key while holding down the XN key.




Example 2) When key is used

Character input Procedure
Press the Il key alone.

o3

Press the key and then the Ml key.

5.2 Key Assignments

{1) Uppercase mode and Lowercase mode

Press the Il key while holding down the key.
Press the I key while holding down the key.

USASCII

Ll (s | s|%|[&] ] ClYl-=-|=1¢]1)1]}
1 12| 3[4j5|617][81%9%8]0] - ] |\

A

Qlwl|lE|R|T|Y|]U]IL]O|P| @

+ | *

A|S|DIF|G]IH| J] K| L]

< | >17

Z| X|C|V|B|N|M}|»» | «|

England

1l [e]s|x]a&l|l’] |y -=-1I=1C]1]1
112|3]la]s|6]718|9]0]- S

A

alwl|lEeE|R|T]Y|]U|]IT|[O]|]P]| @

+ | *

AlS|D|F|lG|H|IUV|]K]|] L]

< p >4 7

ZI X|C|V|B[INIM]| s | «| /

5-2
ClihPDF - www . fastio.com

imm

FENENENEE.

A o o oA A oad oW ol W W

R

(2) Numeric key mode

(3) Graphic characters

(7F)

(1) | te2) | (£3) | (€4} | (E5) | (EB) | (E7) | (E8) [ (EQ) | (EQ) | (AQ)

NOTE:
EO through E9, A0 and 7F shown in parentheses in the above figure are character codes in

hexadecimal numbers and can be input by pressing the corresponding keys while holding
down the [EILE key. The character codes for ¢ and ~ are 60 and 7E, respectively. (See
Chapter 8, “Definition of Graphic Patterns”.)
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5.4.2 Key input buffer

The HX-20 is equipped with an 8-byte buffer (for 8 characters) to facilitate your key input
operations.

5.3 Special Keys

5.3.1 Input from special keys

When BASIC is started up, the HX-20 accepts inputs from the following keys and the space
bar in any mode. (Refer to the BASIC Reference Manual.)

BN R SC-RNE: M TAB M RETURN - @8 Em
BREAK W PAUSE

5.3.2 Special keycodes

Each function key code consists of 2 bytes as shown below.

LU

F1 : FE, F1 3

F2 : FE, F2

F3 : FE, F3 3
|

F10: FE, FA g

SN and IAYSBIS do not have any character code.
The character code for IISM¥A is FC.

5.4 Key Input

5.4.1 Auto-repeat function

All the keys of the HX-20 except the following have an auto-repeat function which is
convenient for continuous input.

bl ol

"eeERRUEYy

i

VMENU B BREAK l PAUSE | -
SHIFT M CTRL W% GRPH |
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6. USING CASSETTE TAPES

6.1 External Cassette

The HX-20 is provided as standard equipment with an interface for an external audio
cassette to be used as an auxiliary memory. Therefore, by using the optional interface cable
(cable set #702) for audio cassette, you can write and read programmes and data to and
from the external audio cassette. This chapter explains these procedures, using BASIC.
(For detailed information about the BASIC Commands and Statements, refer to the BASIC
Reference Manual.)

6.1.1 Interfacing with the HX-20

Your HX-20 must be set in the following conditions when you want to save the

Era programmes stored in the memory of the HX-20 to the external audio cassette or to load

programmes from the audio cassette into the memory of the HX-20.
(1) MIC (microphone) jack. This is an output line from the HX-20. The MIC jack must be

a connected to the MIC (input) terminal of the external audio cassette.

(2) EAR (earphone) jack. This is an input line to the HX-20. The EAR jack must be connected

- a to the EAR (output) terminal of the external audio cassette.

(3} REM (remote) jack. This is a line to remotely control the motor of the external audio

ﬁza cassette. The REM jack should be connected to the REM terminal of the cassette tape

o

Ja 6.2 Saving, Checking and Loading of

recorder, if applicable.

e Programmes

'lfi 6.2.1 Confirmation before Programme Save or Load operation

You must check if the external audio cassette connects with the HX-20 in the following

conditions before you start to save the programmes stored in the memory of the HX-20 to

an audio cassette or to load programmes from the audio cassette into the memory of the

HX-20.

(1) BASIC is under execution.

(2) BASIC is at command level.

(3) Programmes to be saved exist in the memory, or the programme area into which a
programme is to be loaded has been logged in.

{4) Some tape recorders are not equipped with FF function. In this case, either disconnect
the REM terminal and operate the recorder manually or use the BASIC command
MOTOR ON/OFF to operate the recorder.

6.2.2 Programme Save operation

Transferring a programme from the memory of the HX-20 to the external memory is
referred to as “Programme Save”.
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Operation at HX-20

Operation at External Audio Cassette

STEP 1

Place the HX-20 in the conditions described
in paragraph 6.2.1.

www . fastio.com

STEP 2

Check that the interface cable is properly
connected between the HX-20 and the
audio cassette tape recorder and insert a

. cassette tape in the audio cassette record-

er. Rewind the tape all the way to its
beginning (BOT position).

STEP 3

Reset the counter of the audio cassette
tape recorder to O.

STEP 4

Push the PLAYBACK or FF button of the
tape recorder and advance the tape slightly
forward. Make a written record of the tape
counter reading on the index card contained
in the cassette. (Since most audio cassette
tapes cannot be recorded from the very
beginning, you must wind the tape forward
past those sections.)

STEP 5

When a tape recorder is connected to the
HX-20 via the REM terminal, it cannot be
operated simply by pushing the PLAYBACK
button. This button should remain in the
locked position for the duration of the Save
or Load operation.

STEP 6

Set the recording level to a desired value. It
will vary from one tape recorder to another.
However, as a rule, a recording level slightly
higher than normal is recommended.

zﬂ

ryerey

prwnws
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Operation at HX-20

Operation at External Audio Cassette

] STEP 8

Name the programme which you wish to
save. In this example, the name “PROG" is

used.

SEVE"CHESLIPROG" .

Input the programme statement as shown
above and press [RIENIN key.

STEP 10

Confirm that the prompt sign “>" is display-
ed on the LCD, indicating that the HX-20 has
returned to command level. Programme
Save operation is now complete.

SALE"CHSLIPROG"

STEP 7

If the tape recorder is connected to the
HX-20 via the REM terminal, set to record. If
the REM terminal is not connected, execute
STEP 8 before operating PLAYBACK and
RECORD buttons.

STEP 9

Then, check if the tape recorder begins
recording (i.e., Programme Save operation).

STEP 11

When the REM terminal is connected for
remote motor control, the tape will stop
automatically upon completion of STEP 10,
but will not when the REM terminal is not
connected. :

In either case, push the STOP button of the
tape recorder.
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Operation at HX-20

Operation at External Audio Cassette

STEP 12

Check the tape counter value when the tape
has stopped and enter the reading on the
index card, together with the programme
name. This is the complete procedure for
Programme Save.

6.2.3 Programme Save Check operation

STEP 4

LORAD?"CASL i FROG" _

Input the programme statement as shown
above and press the RIRNUEIM key. The
message “Searching” appears on the LCD.

64
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STEP 1

Rewind the tape to the tape counter reading
at which Programme Save began.

STEP 2

Adjust the playback level. (Playback level
differs depending upon the tape recorder.)

STEP 3

Push the PLAYBACK button. If your tape
recorder has no REM terminal, execute
STEP 4 before pushing the PLAYBACK
button.

3

al ad oo oad ol o ol o o ol owd

R R I

Operation at HX-20

Operation at External Audio Cassette

LOAD?"CAS1: PROG"
Searchinsg

When the target programme is found, the
following message will be displayed.

Searching
Found: PROG

When the programme check is completed,
the prompt sign “>" will be displayed and
BASIC will return to command level.

Searching

E ound: PROG

STEP 5

When the REM terminal is connected for
remote motor control, the tape will stop
upon completion of STEP 4, but will not
when the REM terminal is not connected. In
either case, push the STOP button of the
tape recorder.

NOTE:

The tape counter value at this time will be
smaller than the tape counter value in STEP
12 of the Save operation. This is because at
the end of the file (when “>" is displayed)
there are two marks and a tape feed of
approx. 5 sec. At this time, the tape has
stopped after the first end mark.

When performing the next Save, wind the
tape forward to the tape counter value in
STEP 12.
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This completes the procedure for checking that th
i r , t e saved programme ha
written into the cassette tape. ° s been correctly

o If the saved programme name cannot be found or an I/O error occurs, return to STEP 1

a d repeat the entire prOCedUre |n dOI g SO pa p (). '() ll i m
T II . f B y Spe: fal attent I

® If the programme check still fails after several attempts to find the saved program i
means that the programme has not been correctly saved to the cassette tg e ?eﬁ'lt
happeng, perform Programme Save a sécond time, carefully re-adjusting the l?eé: dt .
level. I_t is recommended that the same external audio cassette recorder be used f Orbma
recordlngA and playback and that a written record be kept of the recording and IOrbOt
L(E\‘/aelt settmg_tsh, T:e procedure mentioned does not compare the programme conFt):rYtsang:

ape with those in the memory o -
oz N e oo ry of the HX-20. It only checks whether or not the

6.2.4 Programme Load

S p S
“a“ erriy g Ogla”"“e ! om an exter a' StOIage to the 1emo of the I ‘20 iS Ie‘el e
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Operation at the HX-20

Operation at External Audio Cassette

STEP 1

Place the HX-20 in the conditions described
in paragraph 6.2.1.

(Example 1)

Turn on the power switch of the HX-20 and
branch to BASIC. Login the programme area
into which you wish to load a programme
from the cassette tape.

(Example 2)

If a programme is being executed in the
target programme area, press the
key and return BASIC to command level.
NOTE: If a programme already named ex-
ists in the target programme area into which
the programme on the tape is to be loaded,
that programme area is protected and exe-
cution of commands such as LOAD, NEW,
etc., will become impossible. To cancel this
protection input TITLE “ “ and press. the

key.

STEP 2

Wind the cassettte tape to the tape counter
value at which the programme - begins.
Adjust the playback level as you did in the
Programme Check operation.

STEP 3

If the REM terminal is used, press the
PLAYBACK button of the tape recorder. If
REM terminal is not used, push the PLAY-
BACK button after completion of STEP 4.
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Operation at HX-20

Operation at External Audio Cassette

STEP 4

To load a programme with the name
“"PROG", input the following programme
statement and press the IRV key.

LOMD? " CAS1 2 PROG" |

STEP 6

Simultaneously with the start of playback in
STEP 5, the message “Searching” appears
on the LCD screen.

When the target programme is found, the
following message will be displayed.

6-8
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STEP 5 -
Check that the tape recorder has started E -
playback (Programme Load starts). ] 3

3

"

Operation at HX-20

Operation at External Audio Cassette

STEP 7

When the Programme Load operation has
been completed, the prompt sign is display-
ed and the HX-20 returns to command level.

Searching

Found: PROG

“~

STEP 8

If the REM terminal is connected for remote
motor control, the tape will stop automati-
cally upon completion of STEP 6, but if the
REM terminal is not connected, the tape
will not stop. In either case, push the STOP
button of the tape recorder.

NOTE:

Before performing the next Save operation,
wind the cassette tape slightly forward.
(This is because the data end mark remains
on the cassette tape even after the Pro-
gramme Load operation has been com-
pleted.)

This completes the execution of the Programme Load operation.

e If the programme name cannot be found or an /O error occurs, return to STEP 1 and
repeat the entire procedure, carefully re-adjusting the playback level as described in

STEP 2.

e If the Programme Load still fails after several attempts to find the programme name,
refer to Section 6.5, If There Are Problems Reading a Cassette, and retry from STEP 1.
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6.3 The Microcassette Drive

Your HX-20 can also use a microcassette drive available as an option.

The microcassette drive operations such as REW. (Rewind), FF (Fast Forward) as well as
Programme Save, Load and Check can all be controlled under BASIC.

This chapter explains the basic operations of the microcassette.

6.3.1 Manual mode operation
The procedure for manual mode operation of the microcassette is described below.

STEP 1

Insert a microcassette as follows. Open the cassette holder by operating the eject lever of
the microcassette drive. ‘

Place the microcassette tape in the drive with the open side of the tape facing you and
close the holder.

STEP 2

Press the key while holding down the [N key to cause the tape counter value to
be displayed in the upper right-hand corner of the LCD screen. The tape counter value
displayed will be in the range of —-32767 to 32767.

STEP 3

When the microcassette drive enters manual mode, its operations can be controlled by the
folliowing keys.

(1) : Fast forward (FF)
Fast forwards the tape.
(2) : Slow forward
Advances the tape at about half the speed of the fast forward.
(3) : STOP
Stops the tape rewind, fast forward or slow forward operation.
(4) : Rewind
Rewinds the tape at the same speed as fast forward.
(5) : End of manual mode operation
Causes the cassette to escape from manual mode and return to the original
state.
(6) PF6 : Reset :
The tape counter will be reset to 00000 when PF6 is input by pressing the
& key while holding down the key.
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6.3.2 Cautions for manual mode operation

(1) While the microcassette is in manual mode, the built-in microprinter will not operate.

(2) Do not employ manual mode operation while write or read operation into the
microcassette tape is being performed under software control (i.e., when CASO: is
OPENed at BASIC start-up).

(3) Manual operations should be performed when BASIC or MONITOR are at command
level.

6.3.3 Saving, checking, and loading of programmes

Basically, these operations are the same as Programme Save, Check, and Load operations
of the external audio cassette tape. Note, however, the following differences. (For details
of BASIC commands and statements, refer to the BASIC Reference Manual.)

(1) Programme Save operation
Set the tape in the microcassette drive.
When you do this, BASIC must have been. started up and be at command level.

STEP 1
LOGIN the programme area which contains the programme to be saved.
STEP 2

input a WIND command and press the [TV key, and the tape will be rewound and
the tape counter value will be reset to 00000.

STEP 3

To name the programme, input following programme statement and press the
key. The tape begins to move, indicating that Save has started. At this time, the LED
indicator on the microcassette drive lights.

NOTE: ‘

The LED may go out before the prompt sign (“>") is displayed. However, this does not
mean that Programme Save has been completed.
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SAEVE"CHSAaREY

The tape will run for a while and then the prompt sign “>" will appear on the LCD screen.

SALE"CAZEIABCY

ol

.This means that the Programme Save operation has been completed. Check thé tape
counter value and write down the programme name and the tape counter value on the
index card contained in the cassette. (e.g., 0-123 “ABC")
® You can find the tape counter value by either of the following 2 methods.

{a) Using BASIC

Input the programme statement “PRINT TAPCNT" and press the [FISVEIM key.
The counter value will then be displayed.

SEUE"CanG: AR
PRINT HFI.HT

(b) .Using manual mode operation
Press the key while holding down the key. The counter value will be
displayed in the upper right-hand corner of the LCD screen.

(2) Programme Check operation

STEP 1

Rewind the tape to the tape counter value at which Save began.
® Input a WIND 0 command and press the RSN key.
® Rewind the tape by manual mode operation.

LOAD? " Tasa: 4BC"

6-12

STEP 2

Input the following programme statement and press the JXRAYUNM key.

LOAD " Oy

SEar l.h] -_4

B' "

The message “Searching” will appear on the LCD screen and programme search begins.

Semrching

Frogmdt B

When the programme is found, the Programme Check operation starts.
STEP 3

The prompt sign will be displayed on the LCD screen and the tape will stop. The
Programme Check operation is now completed.

Zearchins

Fournd: #EC
]

STEP 4

Advance the tape up to the tape counter value at which the Programme Save was
terminated. For instance, if Programme Save was completed at tape counter value 123,
input a WIND123 command and press the [RS8 key. This is done to clearly distinguish
the programme previously saved from the programme to be saved next.

(3) Programme Load operation

STEP 1

Input a WIND command and press the KISV key.
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STEP 2

Wind the tape forward to the tape counter valué at which the prégramme to be loaded
begins. For example, if the target programme on the tape begins at tape counter value 123,
input a WIND123 command and press the IKISIKEEIM key.

STEP 3

When the prompt sign “>" is displayed on the LCD screen, input the following programme
statement and press the [N key.

LORD T CAaGD AEC T

Then, programme search begins.

When the programme is found, the following message will be displayed.

STEP 4

The prompt sign “>" is then displayed and the microcassette drive stops, indicating that
the Programme Load operation has been completed.

Searchirg

Foumd: aBc

S

If an 1/O error occurs while loading the programme or the programme name cannot be
found, return to STEP 2 and repeat the procedure. If the programme loading is still not
performed, refer to Section 6.5, If There Are Problems Reading a Cassette.

NOTE:

Before replacing a microcassette tape, always input a WIND command and press the
key to rewind the tape. By so doing, you need not execute a WIND command at
the beginning of subsequent Save, Check, or Load operation.

There may be some error in the tape counter value due to tape -elasticity and digital
conversion. It is therefore a good practice to leave gaps between files and to start reading
before the file start position.
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6.4 Write and Read Format for Data

Files stored in a tape are divided into units of a certain fixed length. These units are called
blocks and there are three different types of blocks. The 80-byte block at the top of the file
is called the header and contains the filename, date of file creation and other data pertinent
to the file. Next are the data blocks, each of which is 256 bytes long. As the data is divided
into units of 256 bytes, the number of data blocks is determined by the number of bytes of
data. Finally, there is the 80-byte EOF (End of file} block which signifies that the file has
been read to its end. In order to improve the reliability of the data and file-related
information written into the file, each block is written twice.

The speed of data write by BASIC commands SAVE and SAVEM is approx. 64 char/sec. The
header block and EOF block each require approx. 8 seconds to write.

6.5 If There Are Problems Reading a Cassette

If the data file cannot be correctly read from the cassette, use the following procedures to
obtain a correct data read.

(1) When using the built-in microcassette to read a file written by the microcassette drive.

For data that was originally written into the file using the built-in microcassette, change
the data of bits 2 and 3 of address 7E(hex) to 0. (Refer t0 9.5 (1) S command for details
concerning how to change data.)

1) Call the Monitor.

2) Use the S command to display and change the contents of address 7E (hex). Change
the LSD (least significant, or rightmost, digit) of the data displayed according to the
following: table.

If the LSD is, change it to If the LSD is, change it to

1

NONONO
MO WO NO

moO>»>o0os
W-_oWw_w

NOTE:
There is no need to change the LSD if it is already 0, 1, 2 or 3.
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{2) When using the built-in microcassette to read data written by the external cassette.

For data that was originally written by an external audio cassette, change bits 2 and 3 of
the data stored in address 7E(hex) to 0. {Use the same procedure as described above
for the microcassette.)

If, even after you have executed the above procedure, you are still unable to obtain a

correct read from the cassette, change bit 2 to 0 and bit 3 to 1, following the procedure

described below.

1) Call the Monitor command S to display and change the contents of address 7E(hex).
(As the procedure is essentially the same as for the microcassette, refer to the
description above.) '

2) Change the LSD of the data displayed by the S command according to the following
table. :

If the LSD is, change it to if the LSD is, change it to

MmO o ANO
> 0 > > o©
MO~NO W=
WO W®©mo©

NOTE:
There is no need to change the LSD if it is already 8 9, A or B.

If neither of the above procedures produces successful resuits, change the data of both
bits 2 and 3 to 1.
1) Call the Monitor S command to change the contents of address 7E(hex).

If the LSD ‘is, change it to If the LSD is, change it to

>OoOSNO
momomo
WONOW-o
MO MO MO

NOTE:
There is no need to change the LSD if it is already C, D, E or F.
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(3) Read data using an external audio cassette

- If you cannot obtain a correct data read from a cassette (data written using either the

puilt-in microcassette or an external cassette) using an external cassette unit, change

bits 0 and 1 of the contents of address 7E(hex) to O.

1) Display and change the contents of 7E(hex) using the monitor S command. (Refer to
the procedure for the microcassete or to 9.5 (1),.S command.)

2) Change the LSD of the data displayed by the S command according to the following
table.

If the LSD is, change it to If the LSD is, change it to

1 0 2 0
3 0 5 4
6 4 7 4
9 8 A 8
B 8 D C
E C F C

NOTE:
There is no need to change the LSD if it is already 0, 4, 8 or C.

If, even after you have performed the above changes, you still cannot obtain correct

data read, change bit 0 to 0 and bit 1 of address 7E(hex) to 1.

1) Call the Monitor command S to confirm and change the contents of 7E(hex). (Refer
to the example for the microcassette or to 9.5 (1), S command.)

2) Change the LSD of the data displayed by the S command according to the following
table.

If the LSD is, change it to If the LSD is, change it to

OwWwoowo
mM>>ONN
TO O N =
MMP>OoOON

NOTE:
There is no need to change the LSD if it is already 2, 6, A or E.

If, even after you have performed the above changes, you still cannot obtain.

satisfactory data read, change both bits 1 and 0 of the contents of address 7E(hex) to 1.

1) Call the monitor command S to confirm and change the contents of 7E(hex).

2) Change the LSD of the data displayed by the S command according to the following
table.
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