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NOTICE:

* All rights reserved. Reproduction of any part of this manual in any form
whatsoever without EPSON’s express written permission is forbidden.

* The contents of this manual are subject to change without notice.

* All efforts have been made to ensure the accuracy of the contents of this manuat.
However, should any errors be detected, EPSON would greatly appreciate being
informed of them.

* The above notwithstanding, EPSON can assume no responsibility for any errors
in this manual or their consequences.

© Copyright 1982 by EPSON CORPORATION.
Nagano, Japan
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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.

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

— 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.
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1.2 HX-20 Components

PAPER FEED switch

PRINTER ON/OFF
switch

Keyboard

Microprinter

RESET switch

Barcode connector

REM

EAR ; for audio cassette

MicC
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:

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.

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.

1-2
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Cartridge lever RS-232C interface

2 0.0

I

+— Serial 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
of 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 the AC adapter for battery charging.

LLL T T 1

i

5] 8| B >

[

\

[

e — I

|

Expansion unit mounting hole System bus connector Expansion unit

mounting hole

Fig. 1-4 Side View of HX-20

Expansion unit
mounting holes:
System bus
connector:

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

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



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. 1-6. 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.

)

ﬁ

S

Fig. 1-b Cutting Paper Edge

STEP 2

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

| L I /ﬁ_\
} L | ¥
_ j
(1 ——
Jf " —] Jl'_“—
Paperinlet
Fig. 1-6 Paperinlet Cover

14
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STEP 3

First. turn the power switch ON. Then turn the printer switch ON and insert the leading.
edgé of the roll into the paper inlet. Keep on pressing the PAPER FEED bu.tton _and the
paper will automatically feed into the printer and emerge from the top of the printer in about

15 seconds.

—\ L

O

Fig. 1-7 Paper Feeding Course
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1.4 Setting the Ribbon Cassette

Press the upper left-hand comer 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.

PUSH

L

T i
s ¥ s f e Y s i | s e | Qg %
9011 1 o
40y
0 0 o e s 0
B 8

Fig. 1-8 Ribbon Cassette Setting

After mounting 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.

" ) J—
—:::|||r: L

|

|

| .
Ribbon

|

| A/

: / Roll paper

|

Paper feeding
roller

Fig. 1-9 Positions of Paper and Inked Ribbon

1-6
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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.

1. Turn the power OFF.
2 Turn 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:

DIP switch

Lid

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

l

ON OFF
N 'mlll
m My
_ 1L
NOTE: ~villlo
DIP SW pin No.4 is set to OFF at factory. Character set —-m/

is selectable regardless of its ON/OFF position.
To use Disk Drive Unit, set the SW pin No. 4 to ON.

2-1
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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 nhotice any of the listed contents missing or damaged, contact the store where you

purchased your HX-20.

Standard plastic case

Ribbon cassette

- 3 Warning
sheet Operation
,’3 Manual
i BASIC
Reference

‘“a Manual

z NOTES:

:‘“’j‘a 1. It is recommended that all 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

‘3 it to your AC adapter.

Fig. 1-1 Contents of Carton Box

1-1



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

sets.
USASCII 12 3 4 Denmark 12 3 4
BEAL b -
— OFF — — OFF —
France 1 2 3 4 SWEden 1 2 3 4 m
"lufal® "l
— OFF — — OFF — &
Germany 1 2 3 a Italy 1 2 3 4 -1
"L LT "
— OFF — — OFF —
England 123 4 Spain 12 3 4 E'
uins Wi,
International character sets are shown below: E
Country E
U.S.A France | Germany | England | Denmark | Sweden Italy Spain
Dec.code &
35(23) # # # £ # # # Pt i
36 (24) $ $ $ $ $ o] $ $
64 (40) @ a § @ @ E @ @ §
91 (5B) | ° A ( /.5 A ° i
92(50) |\ ¢ o \ 2 o \ X |
93 (5D) ] § U ] A A é é
94 (5E) A A A A A N A A &
96 (60) ¢ [ e ¢ ¢ é g e
123 (7B} { a { ® a a
124 (7C) 1 u o : e 0 0 f ﬁ
125(7D) | } é i } ) ) é ) J
126 (7E) ~ " B ~ ~ d i ~ *

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.)

2-2
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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 BRTTERY!

3.1 Specifications of Built-in Battery

(1) Battery voltage

(a) Operating : 4.5 to 6.0V
{(b) Data retention . 4.0 to 6.0V
(c) Low voltage detection . 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 the 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.

1. 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.

AN EEEEEEEEERENNERELN.

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.
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Microprinter

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

Fig.3-1 Replacing the Battery
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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 charglng for8
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)

Charging time =
arging time 125 (mAH)

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

| 15mA [15ma T

| 1 b t

i ! : | H
e TP Er Ly et et Ptttz T
! Sleep: ig{ Programme Load ' Sleep | > Printing ! i 3 { Sleep
i mode ! 2! frommicrocassette ! mode | g | o ! @ | mode !
'z P - ' 1 E [ = I E ] [T

=) . [«] —— u.
o = 3 E £ 3 E o
= 9 ag 2 L
& 8 £ 5 a £5 &
: 3 g g g 3¢ :
o ¥ ﬁ& w v o o

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

3-4
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1. 15X6/60 1,4,7,9 15x 2 =50 mAH
2. 30x2/60 | 60

3. 100%13/60

4. 15X5/60 2.5, 8 30 x 19 =50 mAH
5. 30x3/60 60

6. 300x5/60 13

7. 15%3/60 3 100 % 22 =21.7 mAH
8. 30x5/60 |

9. 15x6/60 6 300 x = =250 mAH

. . 56.7
X = 22! (hours)
Charging time 126

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.

® /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.

35
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pd & EPSON AC outlet

1

\- AC adapter
[fl'l F%L,—l I_ £ ‘ Reset switch
M J ~———— Power switch

0 g g a

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.

e |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 outfet 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.

ClibPDF - www.fastio.com 36
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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-20 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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.5 4. BASIC OPERATION OF HX-20

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

4.1 Power Application

:S (1) Applying power to peripheral equipment
Be sure to check the peripheral device for proper connection before applying power to
:a the HX-20. First, turn on the power switch of the peripheral device.
(2) Applying power to the HX-20 _
a 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
*‘a 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”
- a displayed at the top of the menu display. Press [lilll key, while holding down the key,
and the following message will appear on the LCD and the HX-20 wil'enter a wait state for
-4
-

your key input.

Enter DATE and TIME
HMMDDvVHHMMSS&

Eress BREAK to abort

Wl W



Then, you must set the current date and time by entering month, day, year, hours, minutes, EZ,
and seconds from the keyboard as indicated by the message “MMDDYYHHMMSS"” below ’
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 TIME
MMDDYYHHMMSSE
=A78182165959

Press BREAK to abort

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
calculator clock of the HX-20. So, you are no longer required to set the date and time again.

Enter DATE and TIME
MMDDYYHHMMS S
=1234557890ABLCDEF

Press BREAK to abort

If you have made a mistake in data input, press the key at the rightmost position above
the top row of the full keyboard to6 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 [NIENYE key instead of the IEEIXR key, the HX-20 will also
return to the menu display.

4-2
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4.2.2 Branching to MONITOR

With the HX-20, you can write programmes or check the memory contents under the
system monitor which controls the system. If you select “1" on the menu display, control
is transferred to the system monitor. To be more specific, if you press the numeric key 1]
at the leftmost position on the first row of the keyboard, the HX-20 will display the following
messages and wait for command input. (For details, refer to Chapter 9, HOW TO USE THE

MONITOR.)

A=00 B=09  X=D319
C=C8 S=94AF P=D23B

4.2.3 Branching to BASIC

in addition to the system monitor, the HX-20 is provided with BASIC. In other words, using
a programming language called * BASIC", you can write programmes and execute them. To
start-up BASIC, you must select “2" from the menu display by pressing the numeric key
in the same manner as explained in the previous section. The menu will then disappear
from the LCD screen and change to the following messages. The mark “=>" appearing at
the lower left-hand corner of the LCD is called a “prompt sign” and indicates that the HX-20
is in a wait state for your input of a BASIC command. (This state is referred to as BASIC
being returned to “command level”. For details, refer to the BASIC Reference Manual.)

EPSON BASIC U-1,0
Copwright 1932 by
Microsoft & EPSON
P13 3 Butes

|

urisht 1532 bg
rosoft & EPSON
8 Butes

£c
M
P

w9
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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)

(2)

{3)

(4)

(5)

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.

Numeric key mode

This mode is selected by pressing the IN8[Ml 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 +, —, s, /, ., , 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.

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.

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.

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.

Character input Procedure

2 Press the key alone.
d Press the key while holding down the XN key.




Example 2) When [l key is used

Character input Procedure

Press the I key alone.

Press the M key while holding down the key.
Press the I key while holding down the key.
Press the key and then the I key.

of3 L

5.2 Key Assignments

(1) Uppercase mode and Lowercase mode
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5 (2) Numeric key mode

(3) Graphic characters

(7F)

(1) | {E2) | (£3) | (€4} | (EB) | (E6) | (E7) | (E8) | (EQ) | (EQ) | {AD)

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 TEId8) key. The character codes for t and ~ are 60 and 7E, respectively. (See
Chapter 8, “Definition of Graphic Patterns”.)
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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.)

B -. , SC: RN i Vs
BREAK Ml PAUSE

B TAB B RETURN } - [ EN

5.3.2 Special keycodes

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

F1 : FE, F1
F2 : FE, F2
F3 : FE, F3
F10: FE, FA .

TN Y and IAYE]S do not have any character code.
The character code for IWAS\]88 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.

MENU l BREAK B PAUSE | -
SHIFT B CTRL M. GRPH |
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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.
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<6. USING CASSETTE TAPES

b 6.1 External Cassette

?ﬂ 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
“’ﬂ (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

“wd paference 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
a programmes stored in the memory of the HX-20 to the external audio cassette or to load
™% brogrammes 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
3 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

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

3 recorder, if applicable.

9 6.2 saving, Checking and Loading of
= | Programmes

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”.

WAl A
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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.

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

L HEEBEEEENEELEE N EN:!

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.
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Operation at HX-ZO

Operation at External Audio Cassette
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STEP 8

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

used.

SAVE"CASLIPROGY .

Input the programme statement as shown
above and press [EIEYUNE 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.

SAUETCHAS] PROGY

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

Thén, 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 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.

STEP 4

LOQAD?"CASLIFROGY _

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

6-4
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Operation at HX-20

Operation at External Audio Cassette

LOAD?"CASL:PROG™
Searching

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
gound= 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 the saved programme has been correctly
written into the cassette tape.

® If the saved programme name cannot be found or an 1/O error occurs, return to STEP 1
and repeat the entire procedure. In doing so, pay special attention to the adjustment of
playback level in STEP 2.

® If the programme check still fails after several attempts to find the saved programme, it
means that the programme has not been correctly saved to the cassette tape. if this
happens, perform Programme Save a second time, carefully re-adjusting the recording
level. It is recommended that the same external audio cassette recorder be used for both
recording and playback and that a written record be kept of the recording and playback
level settings. The procedure mentioned does not compare the programme contents on
the tape with those in the memory of the HX-20. It only checks whether or not the
programme written is available.

6.2.4 Programme Load

Transferring programmes from an external storage to the memory of the HX-20 is referred
to as “Programme Load". : :

6-6
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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 IRISIEVRINE key.

LORDT?YCASLIPROGY

STEP 5

Check that the tape recorder has started
playback (Programme Load starts).

STEP 6

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

I HE N BN EBEBENEEER B

' E E ENEBEENENBE-BR.

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

el =t AR

3]

Sordr FROG

6-8
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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
ﬁound: 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 I/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 (#1118 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
following 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.

6-10
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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 CASQ: 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 Ioading 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 L3RI 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 ExiSRSI3N]
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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SRLEMCASSABCY _

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

sALENCASE aRC"

an

.This means that the Programme Save operation has been completed. Check the 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 RISV key.
The counter value will then be displayed.

SEIEYCanE QRO
FRINT TaFCHT_

(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 [EEER key.
® Rewind the tape by manual mode operation.

LOAD7? Y Cas

0 s‘!
s"i

ARCY
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== STEP 2

Eﬁﬂ

i
A

R |

Input the following programme statement and press the [RISRRSIZIM key.

LOAD? " CaSor pBc”
Searchiing

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

il

Searching

Found:s @R

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. '

}

Searchin

ounds =BC

1
HY
i1}

L

| LA

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 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 IRISIUaNE key.




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 [KSEVEIN key.

STEP 3

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

LORDUCHRI0Iapc” _

Then, programme search begins.

H[" ToRmAraRo
2 ehina

':tar—

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

Searching

Found:s  aid

STEP 4

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

If an I/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.

6-14
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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 EQOF 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 to 9.5 (1) S command for details
concerning how to change data.)

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

NOTE:
There is no need to change the LSD if it is already O, 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 originaily 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 BNO
> P> o>
MUO~NG W=
WO WO wwo

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 results, change the data of both
bits 2 and 3 to 1.
1} Cali 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
0 C 1 D
2 E 3 F
4 C 5 D
6 E 7 F
8 C 9 D
A E B F
NOTE:

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

ﬁ - If you cannot obtain a correct data read from a cassette {data written using either the
E built-in microcassette or an external cassette) using an external cassette unit, change
bits O and 1 of the contents of address 7E{hex) to 0. _
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

il ol Wl

table.
If the LSD is, change it to If the LSD is, change it to
1 0 2 0
o | 3 0 5 4
6 4 7 4
_a 9 8 A 8
B 8 D C
:i 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
0 2 1 2
3 2 4 6
mja 5 6 7 6
8 A 9 A
B A C E
D E F E
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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If the LSD is, change it to If the LSD is, change it to

OO0 O
TR~ WwW
mO ook~ —
MmN W

NOTE:
There is no need to change the LSD if it is already 3, 7, B or F.

6.6 Interchangeability of the Built-in
Microcassette with an External Cassette

Since the bit rate and data format of the microcassette and an external cassette are the
same, data can be read irrespective of the device on which it was written. However,
depending on the type of tape used and the configuration of the microcassette, there may
be cases when a programme cannot be read.
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HOW TO USE THE MICROPRINTER

Your HX-20 is equipped with two switches and two keys which are related‘to the manual
< mode operation of the built-in microprinter: PRINTER ON/OFF, PAPER FEED and {oIN:IH +

PF2 ]

PRINTER ON/OFF switch

This switch controls the output to the built-in microprinter. Data will be output to the
microprinter when the switch is set to the “ON" position, and the microprinter will not
operate when the switch is set to the “OFF” position. (When this switch is in the OFF
position, data will not be output to the microprinter even if a statement such as LPRINT
“ABC" is executed in BASIC.)

PAPER FEED switch

Press this switch to feed the paper. Paper feed will continue while this switch is being
pressed. When the PRINTER ON/OFF switch is in the "OFF" position, the paper will
not feed into the printer even if the PAPER FEED switch is pressed.

SN and keys
Press the key while holding down the [SIzH key to output the entire contents of

the LCD screen on the microprinter. This screen copy function may not be executed
when either the external audio cassette or the microcassette is being operated. When
the Printer ON/OFF switch is in the "OFF” position, the contents of the LCD screen
cannot be copied on the printer.

NOTE:

If an operation to output data on the built-in microprinter using a BASIC programme is
executed while data is being input to the RS-232C port, data input to the RS-232C port
will be interrupted during the printing operation causing the data in the RS-232C port to
be lost.




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

OO0 O
TR~ WwW
mO ook~ —
MmN W

NOTE:
There is no need to change the LSD if it is already 3, 7, B or F.

6.6 Interchangeability of the Built-in
Microcassette with an External Cassette

Since the bit rate and data format of the microcassette and an external cassette are the
same, data can be read irrespective of the device on which it was written. However,
depending on the type of tape used and the configuration of the microcassette, there may
be cases when a programme cannot be read.
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HOW TO USE THE MICROPRINTER

Your HX-20 is equipped with two switches and two keys which are related‘to the manual
< mode operation of the built-in microprinter: PRINTER ON/OFF, PAPER FEED and {oIN:IH +

PF2 ]

PRINTER ON/OFF switch

This switch controls the output to the built-in microprinter. Data will be output to the
microprinter when the switch is set to the “ON" position, and the microprinter will not
operate when the switch is set to the “OFF” position. (When this switch is in the OFF
position, data will not be output to the microprinter even if a statement such as LPRINT
“ABC" is executed in BASIC.)

PAPER FEED switch

Press this switch to feed the paper. Paper feed will continue while this switch is being
pressed. When the PRINTER ON/OFF switch is in the "OFF" position, the paper will
not feed into the printer even if the PAPER FEED switch is pressed.

SN and keys
Press the key while holding down the [SIzH key to output the entire contents of

the LCD screen on the microprinter. This screen copy function may not be executed
when either the external audio cassette or the microcassette is being operated. When
the Printer ON/OFF switch is in the "OFF” position, the contents of the LCD screen
cannot be copied on the printer.

NOTE:

If an operation to output data on the built-in microprinter using a BASIC programme is
executed while data is being input to the RS-232C port, data input to the RS-232C port
will be interrupted during the printing operation causing the data in the RS-232C port to
be lost.
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Character patterns can be defined freely by the user into the codes 224 through 255 {(dec).
In the following example, @ denotes a bit with logic 1 and a blank denotes a bit with logic 0.
Only bits with logic 1 will be printed as dots. The LSB of the data corresponds to the

uppermost dot position.

LSB Bit 0 = 0
Bit1 =20
® | Bit2
Bit 3
Bit 4
Bit b
® | Bits
MSB Bit 7

-—

o

o =0 O O

[ T I |

This data can be expressed as binary 01000100, 44(hex) or 68(dec).

in Appendix C, the lower four bits are listed in the column at the side and the upper four bits
in the row at the top of the Character Code Table. For example, the character pattern for the
letter “A” is formed in the following manner.

LsB ® 1] e ] B
o |® | e ] e L1 L]
® ® o || [ |1 |9
o_ | [ o | @ EEEROEN
0000 o @ (@ o [® ||
L LJ e || Ll L] |9 -

® @ o [ | [ | ] [®
MSB 1 ] O L [ C
Decimal 12r4 118 1T7 1TB 114 I

\ ~ )

Character pattern

The 6-byte data shown above are sent in the following order: 124, 18, 17, 18, 124 and O

(decimal).
User-defined character patterns are stored in the memory starting from address 11E(hex).
Data stored in code 224 are sent first and data stored in code 255, last.

8-1




[Example]

Address
011E
0O11F
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
100A
100B

£ O Y Y Y Y N O I

(Decimal)

16 Assume that two character patterns (two 6-byte data) are
0 stored in the addresses shown on the left. When you press

124 numeric key [l while holding down the key, letter
18 “A"” is displayed. Press numeric key i} while holding down
17 the [eliIdEl key and letter “B” will be displayed.

18

124
0

127

73

73

73

54
0

(Pay attention to the bottom address of memory set by a MEMSET command in BASIC.)

Programme example in BASIC: 19 REM Defined Character

26 MEMSET &H1018
38 POKE &HO11E, 16
48 POKE &HollF.8
50 POKE &H1060a, 124
&8 FOKE &HiBRl,.18
7B POKE &H1862,17
28 FOKE &H18@3, 18
36 POKE &Hiowd, 124
188 POKE £H1865.6
115 POKE &H1086.127
128 POKE &H1087,73
138 POKE &H1D62,73
148 POKE 2H1809,73
158 PORE &H108a.54
168 POKE &H1G0B.0
176 END

RUN

Press [elildsl and [f key. 4

Press[EiEiland llkey. E

To call user-defined characters using the keyboard, the following modes are used.

8-2
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(1} Control key mode
The following keys corresponding to 00 through 1F and E1 through FF (except FC and
FE) can be input while holding down the key. For example, for E1, press the
key while holding down the and keys.

00 (00) @ 10 {16) P EO (224) FO (240) 0
01 (01) A 11 {17) Q E1 (225} | F1 (241) 1
02 (02) B 12 (18) R E2 (226) " F2 (242) 2
03 (03) C 13 (19) S E3 (227) #I£] F3 (243) 3
04 (04) D 14 (20) T E4 {228) $ F4 (244) 4
05 (05) E 15 (21) U E5 (229) % F5 (245} 5
06 {06) F 16 (22) v E6 (230) &  F6 (246) 6
07 (07) G 17 (23) W E7 (231} ‘ F7 (247) 7
08 (08) H 18 (24) X ES {232) ( ' F8 (248) 8
09 (09) | 19 (25) Y E9 (233) ) F9 (249) 9
0A (10) J 1A (26) Z EA (234) * FA (250) >
0B (11) K 1B {27) [ EB (235) + FB (251)

0cC (12) L 1C (28) \ EC (236) . FC (252)

0D (13) M 1D (29) ] ED (237) — FD (253) =
OE (14) N 1E {30) A EE (238) . FE (254)

OF (15) 0 1F (31) _ EF (239) / FF (255) ?

NOTE:

Numbers in parentheses are decimal codes and the character in brackets is available on the
English Keyboard.

(2) Graphic mode .
The numeric keys ] through [El while holding down the [elildall key correspond to EO
through E9.

EO (224)
E1 (225)
E2 (226)
E3 (227)
E4 (228)
E5 (229)
E6 (230)
E7 {231)
E8 (232)
E9 (233)

wlwvwNioO||WiIN][—=]O

8-3
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9. HOW TO USE THE MONITOR

9.1 Running the Monitor

You can run the Monitor in the following three cases.

(1) When you select the monitor from the menu display.
(2) When a MON command is executed in BASIC. (MON GISI%IN.)
(3) When a trap interrupt is generated due to programme overrun.

9.2 Monitor Display

The display of data by the monitor is always on the physical screen. During the data display
by the monitor, the virtual screen data used by BASIC is retained. When the HX-20 enters
Monitor mode under condition (1) or (2) described in Section 9.1 above, the monitor display

is as follows.

A =hohi1 B=hoh X =hohihzhs

C =hotu S =hohihzhs P =hohihzhs

A, B, X, C, S, and P show the contents of the accumulator A, accumulator B, Index register,
condition code register, stack pointer and programme counter, respectively. hghy
represents a value in two-digit hex numbers and hghyhohs, a value in four-digit hex
numbers. The “—" sign at the top line on the screen is a prompt sign, indicating that you can
enter a command from the position of the cursor.

When the HX-20 enters Monitor mode under condition (3) described in Section 9.1 above,
the message “Trap!” will appear on the second line of the screen as shown below.

Trap!
A =hoh:1B=hohi K =hohihzh3
C =hoh1 S =hohihzhsP =hohihzh3




9.3 Types of Commands

In the Monitor, there are 10 types of commands.

(1) S (Set) . Displays and changes the contents of the memory.
(2) D (Dump) . Displays the contents of the memory.
(3) G (Go) : Executes a programme. , ”
(4) X (Examine} : Displays and changes the content of each register.
(5) R (Read) : Loads a programme or-data into the memory from an external - ‘
storage. ‘
(6) W (Write) : Saves the contents of the memory to an external storage. |
(7) V  (Verify) . Verifies the data output to an external storage. n
(8) A (Address) : Specifies the range of the memory space when loading from
_ an external storage or saving data to an external storage. E
(9) K (Key) . Specifies the data for automatic key input when the power |
switch is turned on. ,
(10) B (Back) . Returns control to the procedure by which the monitor was ﬁ
called. '

9.4 Command Input

Monitor commands can be input at any column between the 2nd and the 20th column
following the prompt sign (—) at the ieftmost end of the first line. The first line where the
prompt sign exists is called a “command line”. The first character of the command line is
significant as a command and each command may be followed by one or more arguments.

_______________ -4+——— Command line

All the codes in the character code table except DEL code (&H08) are acceptable as key
inputs at the command line. (When the key is pressed, it is accepted as the [ key. All
other character codes are accepted as codes. However, there are some character codes
which are not displayed. The DEL code moves the display back one character space. The
space key is not ignored but is taken to indicate a space.)
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9.5 Description of Each Monitor Command

(1) 8 (Set) command

This command is used to display and change the memory contents.

_Sa;s A (216 = address in hex numbers of 4 or less digits)

Following this command, you must enter the address of the memory containing the
data to be changed in hexadecimal numbers of 4 or less digits. After you press the
key, the current contents of memory are displayed and the cursor is
positioned next to the memory contents being displayed.

To change the memory contents, you must input the new data in hex numbers and then
press the key. The contents of memory will then be rewritten as specified,
and the memory contents of the next address will be displayed for your rewriting if
required. In this manner, you can change the memory contents continuously.

There are two methods to cancel the S command. One is to enter any character
exclusive of hexadecimal numbers, comma (, ) and space. in this method, use of slash
(/) or full stop (. ) is preferred. The other method is to input a new command in the
position where the S command is displayed by moving the cursor back one position to

the left with the key.

[Example]

In this example, the contents of addresses 1000 {hex) through 1006 (hex) will be
changed as follows.

Addfess

Contents before change Contents after change

1000 00 02
1001 02 b4
1002 3A 3A
1003 57 657
1004 84 00
1005 95 81
1006 23

Input and display of data will be as follows. (Command line)

Input Display

-51000 —S1000 00 _
02 -S1001 02 _
b4 -51002 3A _
 RETURN | —-S1003 57 -
—-S1004 84
00 -S1005 95 _
81 —-S1006 23 _
/ —

9-3




(2) D (Dump) command
This command is used to display the contents of the memory.

—Daqs IIANYRINN (216 = address in hex numbers of 4 or less digits)

Following this command, you must enter the memory address containing the data to be

displayed in hex numbers of 4 or less digits. After you press the ESIVEN key, 15
bytes of data starting from the specified address will be displayed in the following

format.
—b_ — Command line
ae > dao da: da: das da+ — 2nd line
as [ das das dar das dao — 3rd line
aw . dawdandaizdaidans — 4th line

ap indicates the specified address, which is displayed as a 4-digit hex number. Da,
indicates the content of the specified number, displayed as a 2-digit hex number. If the
address is not specified with the D command, the previously specified address
+15(dec) will be assumed. Also, after the execution of the D command, “D" will
remain on the screen followed by the cursor. Therefore, to display the content of the
next address, press only the key. '
NOTE:

Addresses 0000(hex) through 004D(hex) are for I/O ports. If you attempt to read/write
any of these ports, an overrun may occur in the system. Therefore, if you specify any of
these addresses, the message “Protected” will be displayed to disable the memory
read/write operation.

EE EEEEESESSESNSNSESEESEENESNNNI

{3) G {Go) command ,
This command sets the programme counter to a specified address value for
programme execution from the address specified by the programme counter.

—Gayg.bis (@16,.016 = addresses in hex numbers of 4 or less digits.)
a1 indicates the execution starting address and by indicates the breakpoint address. A
breakpoint refers to the point from which the HX-20 returns to the monitor mode agair
after the execution of a programme has started. The HX-20 will return to the monitor
mode before the address specified as a breakpoint is executed.

94
ClibPDF - www.fastio.com -



ol WL ol L

Wl

E

TRV IR TV T TR TR P TR P I QT i

i) Akl oadd

T

ol

dl ) 1l

[Example]
With the contents of addresses 1000(hex) through 1003(hex} as shown below.

1000 01 (01" indicates NOP which is a machine
1001 O language command instructing the HX-20 to
1002 01 do nothing but to proceed to the next
1003 O1 instruction in sequence.)

If you input G1000,1002 and press the [EISIKSEIM key, the following will be displayed.

- XX and XXXX are the predetermined
Break values before the execution of the G
CAEXXB=XX X=XXKX command and P=1002 indicates that the

C=xXS=XXXXP=1002} | ovi address to be executed is 1002{hex).

This is because the programme execution was started from address 1000(hex),
continued until just before the execution of address 1002{hex) and the HX-20 entered
monitor mode again.

e On Trap

The HX-20 will enter the monitor mode when a command which is not defined for the
6301 CPU is executed. Should this happen, the monitor will display the message
“Trap!” on the 2nd line, and the values of the respective registers on the 3rd and the

4th lines.

[Example]

In the preceding example of the G command, if you execute G1000 by
changing the content of address 1001(hex) from “01” (NOP) to “00" (which is not
defined as a command), the following message is displayed, indicating that a trap
interrupt is generated as a result of the execution of address 1001{hex).

Trap!
A=XX B=XX X=XXXX
C=%XX S=XXXXP=1001




(4) X (Examine) command
This command is used to display and change the content of each register.
=8 RETURN

After your input of X [ETEI8EN . the contents of the Accumulator A will be displayed on
the command line.

=X A=00
A=00 B=XX X=XXXX
C=EXXS=XXXX P=XXXX

You may now change the contents of the Accumulator A. To do SO, you must enter the
data in hex numbers and press the key. (If only the key is
pressed, the value of the Accumulator A will not be changed.) You will know the change
in the value of the Accumulator A by the value displayed on the third fine. Next, the
content of the Accumulator B will be displayed for possible data change. In this manner,
you can change the contents of all the registers successively (from X to C, C to S.Sto
P, and back to A).

To cancel the X command, input any character exclusive of hexadecimal numbers,

comma (,) and space, or enter a new command at the position where the X command is
displayed.

(5) R (Read) command

This command is used to transfer data from an external storage such as a cassette or
ROM cartridge to the memory of the HX-20. '

—Rd,fn.ft I, or
—Rd.fn.ft, R RISV

“d” denotes the input device and “fn.ft” denote the name and type of the file to be
loaded. You can use the following alphabetic characters to specify the input device.

M: Microcassette drive
C: External audio cassette
P: ROM cartridge

The data to be loaded must be in the format specified by a BASIC SAVEM command or
a Monitor W command. Also, the A (Address) command of the Monitor must be
executed prior to the execution of the command.

The values for T, L and O are specified by the A command and represent, respectively,
the address information for the Top address, the Last address and the Offset value.

9-6
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.'T (Top address) specifies the top address of the range of data for programme read and L

(Last address), the last address of the range of available memory.

" This address data is included in the data input by the R command and the programme is

loaded into the memory of the HX-20 within this range. The range specified by T and L
is reserved for programme load and data cannot be stored outside of this range. (If an
attempt is made to store data outside of this range, the input processing will be forced
to halt by Return Code 8C.) The offset value is the value added to the address data
during programme load.

For example, if the data at address 1000(hex) is AA, when the Offset value is specified
as 500(hex), this data will be ioaded, not at 1000(hex) but at address 1500(hex), or 1000
+ 500(hex).

E (Entry point) uses the value written into the file and will ignore any setting written for
E in the A command. The value specifed as the Offset value will be added to the Entry
point address.

If the R command is accepted, the LCD screen will be cleared and upon completion of
the data transfer the message “OK" will be displayed on the second line. If the data
transfer from the external storage fails, the message “Error” will be displayed.

If the R option is specified (by adding “,R” to the file type), execution of the programme
loaded into the memory will start from the address specified as the starting address
after the completion of the data transfer.

The value of the Accumulator A after execution is a return code. (Return code “00”
indicates that the data transfer has been completed normally.)

e About filename and file type

A filename must be a string of 8 or less alphanumeric characters and a file type, a string of 3
alphanumeric characters. You can omit the file type. If you do so, a space is assumed as the
file type. You cannot omit the filename. If the R option is used, the file type cannot be
omitted. When “%” is used in a filename, any characters following the “#" will be

accepted as the filename. This applies as well to the file type specification.

[Example]

If you want to load the first data file in an audio cassette, enter R C,3.sk.

“F ., &




If you enter "R M,AB % .COM,R,” the data file with the filename beginning with letters
“AB" and file type “COM” will be loaded from the microcassette drive into the memory
and the programme execution will start from the specified address after the completion
of the data transfer.

R Pl =1k SR B

(6) W (Write} command
This command is used to transfer data from the memory of the HX-20 to an external
storage (cassette).

~Wd,fn.ft

“d"” denotes the output device and “fn.ft" denotes the name and type of the file to be
- saved. The following alphabetic characters can be used to specify the device name.

M: Microcassette drive
C: External audio cassette

You must specify the range of memory space for data output using the A command of
the Monitor prior to the execution of the W command.
For example, if you specify T (Top address) as 1000(hex) and L (Last address) as
2000(hex), the contents of memory from address 1000(hex) to address 2000(hex) will
be output to the specified output device. If O (Offset value) is specified as 500(hex), the
. data written into the file will be the contents of memory from address 1500(hex) to
2500(hex) that is, address 1000 + 500(hex) to 2000 + 500(hex). Also, if E (Entry point)
has been written into the file to indicate the execution starting address, the Offset value
will be added to that address and output. '
If the W command is accepted, the LCD screen will be cleared and the message “OK"
will be displayed on the second line upon-the completion of the data transfer to the
external storage. If the data transfer fails, the message “Error” will be displayed.
The filename must be a string of 8 or less alphanumeric characters, and the file type, a
string of 3 alphanumeric characters.
With the W command, the data output to the cassette are not verified after the
completion of the data transfer. So, it is suggested that you perform data verification
using the V command of the monitor.

 EE A EEEEEREEEENEEENESNR,.
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V (Verify) command
This command is used to verify that the data output to an external storage (cassette) are

correct.

-Vd,fn.ft,

“4" denotes the output device and “fn.ft" denote the name and type of the file to be
checked. The following alphabetic characters can be used to specify the device name.

M: Microcassette drive
C: External audio cassette

in verification, the data file in the cassette tape will not actually be compared with the
contents of the memory. Only the error-detecting code (2-byte CRC) written into the
cassette tape is checked.

'Returri codes for R, W, and V commands

Normal completion of data transfer

00
01 End of file: The file reached its end as a result of the data input.
80 Microcassette is not connected to the HX-20.
81 There are errors in inputting.
82 The specified file failed to be found (in external audio cassette or microcassette drive)
83 An incorrect data was input.
86 Data format error
8B A file other than that specified was found.
8C Data input was not in the specified range of memory space.
91 An error occurred during data output
- 99 An incorrect O device was specified.
AO A ROM cartridge is not mounted.
Al The specified file failed to be found. (ROM cartridge)
A4 | An error in the header of the ROM cartridge.
Ab An error in the header address designation of the ROM cartridge.

99




(8) A (Address) command _
This command specifies the range of memory space within which data can be input by
the R command, or output by the W command.

—A ISEVE

The following four values can be specified as arguments with the A command.

T (Top address)
L (Last address) _
O (Offset value) )
E (Entry point) '

With the W command, the values specified by the A command denote the following.

T: The top address of the data to be output to an external storage.

L: The last address of the data to be output to an external storage.

O: The offset value for the address value of the data to be output to an external
storage. :
The offset value is a value to be added to the address value and to be output as the
resulting address value. For example, 1000{hex) is added as an offset value to the
address value when the content of address 1000(hex) is to be output and then is
output as if it were the data of address 2000(hex) and not as the data of address
1000(hex}. The offset value is effective for the address value specified by T, L, or E.

E: The execution starting address if the data to be output is a programme. If the R
option is specified with the R command, execution of the programme will begin
from this address when the programme loading is completed.

With the R command, the value specified by the A command denote the following.

T: The top address of the range of memory space available for data input.
.. The last address of the range of memory space available for data input.
O: The offset value for the address value of the data to be input.

The purpose of specifying T and L is to check the top and bottom addresses of memory
space allocated for data input for protection of the current memory contents from
destruction.

With the R command the value E need not be specified by the A command. If you input
—Ax BISILEIN. all of the address values specified by the A command will be set to 0.
As for the data input and display, after you input —A IHIVGIM. the message
A T=XXXX _" will appear to show the current T value. The monitor will then wait for

input. To change the T value, press the IEIEIKEGIN key following the input of the new
value.

[
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If you do not wish to change the T value, just press the key. When the T
value has been set, the values of L, O, E, T..... will be displayed and the monitor will be
ready for your input. To cancel the A command, you can input any character exclusive of
hex numbers, comma (,) and space, or input a new command at the position where the
A command is displayed.

In the following examples, the contents of addresses 1000(hex) through 1FFF (hex) will
be output from the memory to the microcassette drive (filename: DUMP. BIN), data wvill
be input to addresses 2000(hex) through 2FFF(hex) of the memory from the
microcassette drive and then the programme execution will start from address

2000(hex).

{Example 1)
Key input Display

STEP 1 -A -A T =0000 _
1000 GEANIEM 2 -A L =0000 _
iy RETURN | —A O =0000 _
1000 GIEYEIM —-A E =0000 _
1000 GISEEI ~A T =1000 _
/A RETURN —

STEP 2 —-W M, DUMP.BIN

STEP 3 -A ~A T =1000 _
2000 GISEI ~A L =1FFF _
2FFF GIRE —A O =1000 _
0000 EIRAEM —A E =1000 _
/ -

STEP 4 R M, DUMP.BIN,R
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(Example 2)

Key input Display

STEP 1 A L1 -A T =0000_
1000 ISFEY —-A L =0000_
1FFF ISR —A O =0000_
RETURN ~A E =0000_
'8 RETURN -A T =1000_

STEP 2 W M,DUMP.BINIIVEIY

STEP 3 A ISV ~A T =1000_
2000 B3 -A L =1FFF_
il RETURN -A O =0000_
1000 I{AKVL] -A E =1000_
/& RETURN -

STEP 4 —R M,DUMP.BIN, R ESIGE

In both examples 1 and 2, the contents of addresses 1000(hex) through 1FFF{hex) are
saved to the microcassette drive and data are loaded into addresses 2000(hex) through
2FFF(hex) of the memory from the microcassette drive. However, they differ in the way
of recording the address values on the tape.

(9) K (Key set) command
This command specifies the data for automatic key input when the power switch is
turned ON. If this command is used to specify in advance the data to be input, when the
power switch is turned ON, the data will be processed as if it were actually input from
the keyboard. ‘
The maximum length of the data string is 18 characters. However, function keys will
count as two characters. counts as one character and is displayed as < on

the screen.

When you have finished inputting data, press key while holding down the SRR
key. _
To cancel a previously input K command, .input the following.

- K [af:{q +

ClibPDF - www.fastio.com 9-12
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If you do not wish the K command to be executed when the power switch is turmed
ON., turn on the power switch while holding down the key. Below is an
example of an actual K command.
(1) —K2PRINT"HA-Z8"% press (AW + key

f=a0 B=89 A=DZ1a

Cefh S=0aAF F=D23E
(2) Turn the power switch OFF.
(3} Turn the power switch ON.
(4) P11t B Botes

PEIﬂT"HK-EB“

H.-":—.r_ -1

L

The above be displayed on the screen of the HX-20.

(5) When the power switch is turned ON, the data which you input in (1) is processed
as if it were actually input from the keyboard.
e 2 immediately following K selects BASIC from the menu.

® Then, the BASIC command PRINT “HX-20" followed by is input.
e The above command is then executed and the characters HX-20 are displayed

on the screen.

NOTE:
Depending on the DIP switch setting of your HX-20, different characters may be

used instead of ). See Chapter 2, DIP Switch Setting.

(10) B (Back) command _

This command returns control to the procedure by which the Monitor was called.

—B I3RS

With this command, the HX-20 will return from Monitor mode to the menu display
when the Monitor was called by the menu, and to BASIC mode when called by BASIC.
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'10. HARDWARE DESCRIPTION

10.1 Basic Configuration of the HX-20

Microprinter

Keyboard unit ® Impact dot-matrix printer

# Character font: 5x7 dots

® 24 columns (144 dots/line in
graphic mode}

Typewriter type keyboard ® Printing speed: 0.7 linefsec

68 keys (includes 5 function
keys and 13 special keys.}

——_—- |
r 3
ISpeaken
{ ' Contral circuit board
1
| |
: 7 ' RESET Liquid Crystal Display
l ' ROM switch " (LCD) unit |
I 1 gy
t I |2 | 5§]standard
f= 4
beeed | § :g,é_ ROM 32 K ggﬁ%a e Text: 20
]
.§ g~ RAM Speaker | It‘i::;actersxtl
o
St : ® Characters: 5x7
SE|| e o
= [ ® Graphics: 120x32
slogle B _ s ™ dots
=& IR ElR5E 28| 58
£5|9%{ceE sttls2k Fo—=——— - -
g lnelsds AC adapter ok2138¢ i Microcassette |
il Lo e linlet ‘ cocj<ol 4 drive or |
——-—IL ROM cartridge !
Built-in
rechargeable
Ni-Cd battery

Fig. 10-1 Basic Hardware Configuration of HX-20

Your HX-20 comprises six major blocks as shown in the block diagram above; namely, a
control circuit board, a keyboard unit, a microprinter, an LCD unit, a speaker, and a battery
power supply. Each block is connected to the control circuit board and is neatly housed in
the HX-20. The HX-20 is also equipped with an RS-232C interface, a serial interface and an
expansion unit interface as standard eguipment to permit system expansion through use of
these interfaces.

LV Vi VY VY VY T TV VT VT VTR VR A TV T T VA TR
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10.2 Relationship between CPUs and
Input/Output Operations

The relationship between the CPUs and I/O operations is as illustrated below.

High speed serial

Master ‘ Slave
CPU cPU
Lco Speaker
i Externai
Key input —
cassette
-
Expansion Barcode | |Cartridge | | RS-232C Serial m;l?g-
unit

Fig. 10-2 Relationship between CPUs and /O
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10.3

Cable List of Interface Cables

#7114

#705 X{ MX series | or {Personal cbmputer]

TF-20  TF-20 > Coupler |
[
I l #716
N
#707
High-speed RS|Microcassette ROM
« serial -2320 dl’ive P Cartridge
© 8K or 16K
2 s
558 HX-20 j
ox 2 ROM 32K (option 40K) -
g™ RAM 16K Barcode reader
83
522 !
#702
&5 Cassette
| recorder
Cableset | Connection between Part number Connector
#702 HX-20 and External Y¥201302000 Two 3.5 dia. plugs and two 2.5 dia.
audio cassette plug adapters
#705 HX-20 and Coupler Y201305000 One 8-pin DIN connector and one
DB-25 connector
#707 HX-20 and TF-20 Y201307000 One 5-pin DIN connector and one
6-pin DIN connector
#714 HX-20 and Terminal Y201309000 One 8-pin DIN connector and one
' printer (MX series) DB-25 connector
#716 HX-20 and HX-20 Y201311000 Two 8-pin DIN connectors
10-3




10.3.1 Interface cable description

(1} Cable set #702 with two 2.5 dia. jack adapters
1) Use: To connect the HX-20 to an external cassette tape recorder.
2) Plugs: 3.5 (white and red) and 2.5 dia. (black)

—({ e |

——{ | RED

BLACK

(HX-20 side)

[ L

|

(External cassette side)

3) Connection

Connect the HX-20 to the external cassette tape recorder as shown below.

EAR (CMT IN) (white)
MIC {CMT OUT) {red)
e —

External cassette

4) Signal names

lfllon. ig?wzl Colour

1 | Ground White

HX-20 2 | Input White
and 1 Ground Red
2 Qutput Red

Cassette 1 Remote Black
2 Remote Black

(2) Cable set #7056

T

2 1

1) Use: To connect the HX-20 to the acoustic coupler
2) Connectors: HX-20 side: 8-pin DIN connector

Coupler side: DB-25 connector

ClibPDF - www.fastio.com
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g8-pin DIN Connector

HX-20 side

1

DB-25 male connector

13

\

f\ooooooooooooo]

000000000000

14 25

Coupler side

VR VRN URNURN Ul Ul URN URN U Uy VR TR T/ Ty

. 3) Connection

Plug the DIN connector into the RS-232C interface connector on the rear panel of
the HX-20 and the DB-25 connector into the interface connector of the acoustic
coupler. Then, tighten the two mounting screws with a screwdriver to secure the

DB-25 connector to the acoustic coupler.

4) Signal names

DB-25 connector

8-pin DIN connector

If:IIon. i'g:%l Colour
1 CG {Shield)
2 ™) Red
3 RX Gray
4 RTS Yellow
b CTSs Green
6 DSR Brown
7 GND Black
8 CcD White
9

10
11
12
13
14
15 -
16
17
18 °
19
20 DTR Blue
21
22
23
24
25

::}'on_ ilgr?'l:i Colour
1 GND Black
2 X Red
3 RX Gray
4 RTS Yellow
5 . CTSs Green
6 DSR Brown
7 DTR Blue
8 CcD White
E CG (Shield)

||||||||||||||

) Gl

10-5
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(3) Cable set #707
1) Use: To connect the HX-20 to the flexible disk unit.
2} Connectors:

B-pin DIN _

6-pin DIN

HX-20

Flexible disk unit

6-pin DIN connector

5-pin DIN connector

E
6
1{o0 0 O)s 1(0 ) E
Ooo O~0
o)
2 q 4 5
3 2

3) Connection

Plug the DIN connectors on both sides into the corresponding interface connectors.

4) Signal names

6-pin DIN connector

Il:llon. ﬁlgmzl Colour
1 PRX White
2 PIN Green
3 PTX Red
4 POUT Yellow
5 SG (Signal | Black

: ground)

6 Unused -
E FG (Shield)

b-pin DIN connector

5'3 _ ig;gael Colour

1 SG {Signal Black
ground)

2 PTX Red
3 PRX White
4 POUT Yellow
5" PIN Green
E FG {Shield)

ClibPDF - www.fastio.com

c© o

#707

Flexible disk unit { @

10-6

A A LA AL AL LA R EE AR EEENENEERE,



URRURE UR U/ 1/ 7R

L )

A

A AN W W W W

(4)

Cable set #714

1) Use: To connect the HX-20 to the MX-series terminal printer

2) Connectors: HX-20 side: 8-pin DIN connector

Printer side: DB-25 connector

8-pin DIN ccn

nector

E

6 7

1

DB-25 connector

13

3

080

1l 00O

OOO

4 5
2

HX-20 side

&ooooooooooooo
\ 000000000000

14

Printer side

25

3) Connection

Plug the DIN connector into t
the HX-20 and the DB-25 connector

he RS-232C interface connector on the rear panel of
to the interface connector of the terminal

printer.
11} ll]l‘.lllll]l'lli]'!]]lll]])ll]\” ‘l]l
~4) Signal names
8-pin DIN connector DB-25 connector
Pin Signal Pin Signal
No. name | colour No. name | colour
1 |GND (Signal | Black 1 CG {Shield)
ground) 2 X White
2 1X Red 3 RX Red
3 W White 4 Blue
4 RTS Brown 5 Blue
5 CTS Brown 6 DSR Green
6" DSR Yellow 7 GND Black
7 DTR Green 3 Brown
8 Ccbh Blue 9_19
E CG___ |(Shield) 20 DTR | Yellow
21-25
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(5} Cable set #716 _
1} Use: To connect two HX-20 units through the RS-232C interface.
2) Connectors: Two 8-pin DIN connectors

00

O Ow

3) Connection

Plug the DIN connectors into the RS-232C interface connector on the rear panel of
each HX-20 unit. '

ADAPIOR RS-232C  SERIAL

2.

4) Signal names

I[\;flon. ?]'agn':":] Colour E'g i'g;ael Colour
1 GND (Signai; Black 1 | GND (Signal | Black
ground) ground) ‘
2. XD Red 2 XD 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 CD Brown
E FG {(Shield) E FG {Shield)
NOTE:

Pin Nos. 4 and 5 are connected to pin No. 8 at the other end of the connector.

10-8
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10.3.2 Interface connector description
(1) Serial interface

1) Use: A high-speed serial interface connector for data transmission/reception

between the HX-20 and the flexible disk unit.
2) Connector: 5-pin DIN, TCS 4450

Flexible disk unit

_1

Signal pin No. | Signal name |Direction of signal Description
1 GND - Signal Ground
2 PTX Out Transmitted data
3 PRX In Received data
4 POUT Qut Transmit mode
B PIN in Receive mode
E FG — Protective Ground
HX-20
5 PIN
a4 POUT
M
3 PRX
2 PTX
1 SIGNAL GND
FG
109



{2) RS-232C interface

1) Use: An interface connector for data transmission/r

‘and the acoustic coupler or other external device.
2) Connector: 8-pin DIN, TCS4480

eception between the HX-20

Signal pin No. | Signal name | Direction of signal Description
1 ' GND - Signal Ground
2 ™D Out Transmitted data
3 RXD In Received data
4 RTS Out Request to send
5 CTS in Clear to send -
6 DSR in Data set ready
7 DTR Out Data terminal ready
8 CD in Carrier detect
E FG — Protective Ground
HX-2¢ Coupler
8
8 co Mic
7 DTR 20
6 DSR 6 r
5 RXD 3 _;
4 RTS 4
3 CTS 5
[a"
N NS P
1 SIGNAL GND 7
? Speaker
777 FG 1
E

ClibPDF - www.fastio.com
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-3 10.4 Specifications of the HX-20

(1) Outline dimensions and weight .
1) Outline dimensions: 290 (W)x215 (D)x44 (H} mm
2) Weight: Approx. 1.7 kg

Pﬂ (2) Environmental requirements
1) Ambient temperature
:i e Operating . b to 35°C
e Storage . —20 to 60°C (below 30°C for extended storage)
jja ® Charging . 6 to 35°C
' e Data storage : —5 to 40°C
2} Humidity
ﬂ ® Operating : 10 to 80% (without condensation)
® Storage : 10 to 80% (without condensation)
=] 3) Vibration
® Operating : 0.25G 55 Hz max.
,a ® Non-operating . Must be free of any abnormality under the following test
: conditions.
With HX-20 in With HX-20 in
"a  unpacked state packed state
Amplitude 2 mm 2 mm
ma Frequency : 1,000 CPM 600 to 1,300 CPM
Direction . 3 directions Up and down
X, Y, 2
”a Time : 30 min. 30 min.
4) Shock resistance :
® Operating : 1G 1 ms max.

e Non-operating

(3} Current consumption

: Must be free of any abnormality under the following test

conditions.

In unpacked state:

The HX-20 is placed on a 3-cm-thick flat board and is
subjected to shock by dropping the HX-20 with one side of
the unit lifted 10 cm above the flat board. This process is
repeated five times.

In packed state:

The HX-20 is dropped from a height of 50 cm above a
concrete surface. This process is repeated 3 times for
each side of the container.

The current consumption of the HX-20 varies depending on the method of its operation
but the average current consumption is as follows.

10-11




1) When the HX-20 is not connected with a peripheral device during programme
L0 a1 a1 oo J O O O USSR YUURRT 30 mAH
Non-operating state (but with the power switch turned ON) ...................... 15 mAH

2) When the HX-20 is connected with any peripheral device
® Microprinter

During printing (with character “K" printed for 24 columns)...................... 300 mAH

During paper feeding ... 100-mAH
O RS-232C . ettt e —— 100 mAH
e Microcassette drive

During execution of WIND, LOAD, or SAVE............... e 100 mAH

{4) AC adapter
1) Power consumption . 8W
2) Insulation resistance : 10MQ min. (between the chassis and AC power circuit)
3) Dielectric strength : 1,000V for 1 min. (between the chassis and AC power
circuit)
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11. MAINTENANCE

11.1 Operating Environments

(1) Avoid use or storage in extremely humid locations.

(2) Avoid use or storage in locations subject to extremely hot or cold temperatures, as well
as to rapid temperature changes. (Also, do not use or store under direct sunlight or near
heaters or coolers.) .

(3) Avoid violent shocks or vibrations while in use or storage.

11.2 Handling

11.2.1 Storage and operating conditions

e When using your HX-20, place it on a flat surface such as a desk.

® Do not pile or stack things on top of the machine while in storage or during transportation.

e Do not apply any shocks to the HX-20, and avoid use when the HX-20 is partially
dismounted, as the machine is made of precision electronic parts. Dust, static electricity,
etc., may also cause the machine to malfunction.

11.2.2 Power supply

e Normally, operate your HX-20 on the built-in battery power supply (without connecting it
to the AC adapter).

e Your HX-20 can also be used with the AC adapter connected. Please note that if you use
the machine connected to the AC adapter continuously for a long time, the service life of
the battery may be shortened due to overcharging. '

e If your HX-20 is left unused for a long period, the built-in battery will be completely
discharged. If this occurs, the programmes stored in the RAM may be lost and the
battery may deteriorate. Therefore, occasionally turn on the power switch to check the
battery for proper operation (by checking that the HX-20 operates normally -or the
message “CHARGE BATTERY !” does not appear).

e For details about how to charge the battery or to use the AC adapter, refer to Chapter 3 of
this manual.




11.2.3 Maintenance

® To clean the housing of your HX-20, wipe it gently with a dry soft cloth. Avoid use of
alcohol or volatile solvents.

e |f any optional units or interface cables are connected to your HX-20, check them
occastonally for proper connection.

11.2.4 Consumables

® Use only the consumables (roll paper, ribbon cartridge, etc.) specified by EPSON.
® For replacement, refer to Chapter 1 of this manual.

11.2.5 Abnormalities

¢ Should any abnormality occur in your HX-20, turn off the power switch at once and press
the RESET switch. '

® For troubleshooting or repair, contact your nearest EPSON distributer.

11.2.6 Optional units

® Use only the options specified by EPSON.
Use of other optional units may cause damage to your HX-20. To install the EPSON
specified options, refer to the appropriate chapters of this manual.

ClibPDF - www.fastio.com 11-2
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APPENDIXA Memory Map

The memory of the HX-20 is divided into the foliowing areas.

Address

0000 to 004D I/O port

004E to 007F RAM. This area is used by I/O routines as a flag and work area.

0080 to OOFF RAM. This area is used as a work area for BASIC.

0100 to O4AF RAM. This area is used by /O routines as a work area and I/O buffer.

04B0 to 0A3F RAM. This area is used as a work area for BASIC.

0A40 to 3FFF RAM.

4000 to bFFF Not used.

6000 to 7FFF ROM. (ROM B) Option 8K byte ROM.

8000 to 9FFF ROM. (ROM 4) BASIC interpreter.

AO000 to BFFF ROM. {(ROM 3) BASIC interpreter.

CO000 to DFFF ROM. (ROM 2) CO00 to CFFF is the BASIC interpreter and D000 to
DFFF contains the Menu, Monitor and virtual screen routines.

E000 to FFFF ROM. (ROM 1) /O routines.




The ROM contains of the following vectors.

Address

FFDO to FFD1 Shows the address where the result of key scan is stored.

FED2 to FFD3 Shows the address where the amount of data in the print buffer of the
microprinter is stored. :
Amount of data is shown in units of one byte and can be in the range 0
to 24 {dec). :

FFD4 to FFDS Shows the address where the amount of data in the I/O buffer for the
external cassette is stored.
Data amount is in units of two bytes for both | and O and can be in the
range 0 to 256.

FFD6 to FFD7 Shows the address where the amount of data in the /O buffer for the
built-in microcassette is stored. Data amount is in units of two bytes for
both | and O and can be in the range of 0 to 256.

FFD8 to FFD9 Shows the address where the amount of data in the IfO buffer for the
RS-232C port is stored. Data amount is shown in units of two bytes.

FFDA to FFDB Shows the top address of the buffer for the physical screen of the LCD
display. The size of the buffer is 80 bytes.

FFDC to FFDD Shows the top address of the 260-byte I/O routine buffer.

FFDE to FFDF Shows the address where the scroll speed data for the virtual screen is

' ‘ stored. The scroll speed data is shown in one byte and can have a value
in the range 0 to 9.

FFEOC to FFE1 Shows t{?e top address where the header data for the external cassette
is stored.

FFE2 to FFE3 Shows the top address where the header data for the builtin
microcassette Is stored.

ClibPDF - www.fastio.com

A2

EE B EEENEEEEEREREEENERERERERERESD




wi

_ — The RAM contains the following vectors.

iwoul il d

Address

011E, 011F Shows the top address where the display patterns for character codes
EQ to FF are stored.

012C, 012D Shows the final address plus one where the RAM is installed.

The following /0 flags

Address

exist in memory area 004E to OOFF.

0078

Sets the BASIC and Menu programmes for cold start or warm start. Bits
are assigned to each programme with logic 0 setting for cold start and
logic 1 setting for warm start.

This value does not change when the power is turned ON.

When the HX-20 is cold started these bits are set to logic O.

Bit 0: Menu

Bit 13

1o }Unused

Bit 5

Bit 6: BASIC application programmes
Bit 7: BASIC interpreter

0079

Bits O through 2 indicate which of the plug-in options is currently
connected to the HX-20.

Bit 2 1 0
Value O 8 0 ROM cartridge
0 1 Reserved
0 1 0 Nothing connected
0 1 1 Reserved
1 X X Microcassette

(x: don't care.)

Bits 3 through 6 are undefined.

Bit 7: Sets whether the driver of the RS-232C port will be turned off
~when the ElIEX{key is pressed.

0 indicates that the driver will not be turned off and 1, that it will.
Bit 7 is set for logic 0 when the power switch is turned ON. The other
bits at this address are not changed.
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Address

. 007t

Bits 0 and 1 set the mode of the external cassette.

Bit 0
X Decided automatically

0 Normal mode
1 Reverse mode

{x: don't care)
Bits 2 and 3 set the mode of the built-in microcassette.

Bit 3 2
0 x Decided automatically
1
1

— ) O =

0 Normal mode
1 Reverse mode

{x: don’t care)

Bit 4: Shows the currently selected memory bank. 0 indicates bank 0
and 1, bank 1. '

Bit 5: Shows the memory bank most recently chosen for use by the
menu Toutine.

IBit 6: Shows the memory bank in which the BASIC interpreter is
ocated.

Bit 7: The value of this bit determines whether or not addresses 0000
through 004D can accessed by BASIC commands POKE and PEEK and
Monitor commands S and D.

0: cannot be accessed.

1: can be accessed.

007F

The bits at this address are used to force set the switches,

The actual settings of the switches will be ignored and the setting will
be from software. _

Bits O through 4 concern the setting of the DIP switches.

Bit 0: Sets DIP switch 1 {0: OFF, 1: ON)

Bit 1. Sets DIP switch 2

Bit 2: Sets DIP switch 3

Bit 3: Sets DIP switch 4

Bit 4: Determines whether the actual settings of the DIP switches will
be used or not. Logic 0 indicates that the actual DIP switch setting will
be used and logic 1, that the settings of bits 0 through 3 will be used.
Bits 5 and 7 control the printer ON/OFF switch.

Bit 5: Determines whether the value of bit 7 will control the printer or
not. Logic 0 indicates the actual setting of the Printer ON/OFF switch
and logic 1, that bit 7 will control the function.

Bit 7. Turns the printer ON and OFF. (0: OFF, 1: ON}

Bits 4 and 5 are set to logic 0 when the power switch is turned ON. The
settings of the other bits do not change.
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APPENDIX B
RS-232C Serial Communication

HX-20 uses asynchronous serial communication as described below.

With asynchronous data transmission, a start bit (0) is attached to the beginning of the
send data to indicate that transmission has begun. As shown in Fig. B-1, the line level is
held to “1” when no data is present; the beginning of data transmission is indicated by
the dropping of the line level to “Q".

This is followed by the bits of the send byte, starting from the least significant bit (LSB),
and terminating with a stop bit {"1”). The stop bit indicates that transmission of one
character has been completed. Stop bits may be either 1 or 2 bits in length.
The duration of each bit depends on the bit rate.

For example, if the bit rate is 300bps (bits per second), the duration of each bit is 3.3

msec.

Start Bit0 Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Stop
bit bit

Fig. B-1 Data Format for Asynchronous Communication

Thus, the hex number 3A would be transmitted at 300bps as the 8-bit word shown in Fig.

B-2.

3A {(hex) = 00111010 (binary)
0 0 1 0] 1 1 1 0 0 1

T
|
|
!
|

" Start Bit0O Bit1 Bit7 Stop
bit _ bit

Fig.B-2 Asynchronous Communication Data
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Actually, —8V (-3 to — 15V} is output when the line level is “1” and +8V (+3 to +15V)

is output when it is “"0”. Therefore, the relationship between the bit states and the fine
voltages is as shown below.

Data

0 ---

+8V -~ --

Line OV

-8V

Fig. B-3 Relationship Between Data and Line Signals

(2) Restrictions on Serial Communications with the HX-20

- Because the HX-20 is designed to conserve the charge in its battery, current is normally
applied to the serial line only when communication is actually being performed.
Therefore, the signal is unstable for a certain period of time while the voltage rises at
the beginning of communcation. This is shown in Fig. B-4.

+8V ——-

N
f\ |

Line OV i |
i \

I - |

—8Y - 100 psec to

1 msec |
.
Line
power
ON

Fig. B-4 Line Voltage at the Beginning of Communication

B-2
ClibPDF - www.fastio.com

I IR RN E N N ENEENENEBENEEREENEEENEREER:



—,,ﬁ When the RS-232C is used to transmit data serially, TXD rises as shown in Fig. B-b.
. This may result in incorrect reception by the receiving side depending on the bit rate and

other conditions. :

' a  —
— +3V - —— - = = - = — ===
3 ] oV |

XD
_3V T — = — —

"*a —8V -

il
s 24 i
. ] !

|

|

I

T T
| |
| |
| |
| |
| |
[ l
| t

O_ -
|
Start Bit 0 Bit 1
m_a bit
-3
-~
;;;j Fig.B-6 Data When Line Power Is Turned ON

As a result, one incorrect bit may be received at the beginning of a data transmission when
F“a a programme list is serially output to the MX-80 by BASIC command LIST*COMO:". When
programmes are transferred from one HX-20 to another (one using LIST"COMO:" and the
;_a other using LOAD*COMO: "), this incorrect bit can prevent the expected results from being

abtained.

There are several countermeasures for this problem.

(1) Use a bit rate that is slow enough for the incorrect bit to be ignored.

(2) Apply current to the line ahead of time to avoid signal instability during voltage rise.
(3} Synchronise the receiving and sending sides.

B-3



The sequence for applying current ahead of time is as follows.

Sending side Receiving side

(1) OPEN "I”, #1, "COMO:(28N2B)"
{Line power ON)
(2) WIDTH “COMO:",255

(3} LOAD"COMO:{28N2B)"

(Start programme reception)
(4) LIST “COMO:(28N2B)"

(Start programme transmission)
(6) CLOSE #1

A procedure which can be used to synchronise the sending and receiving sides is shown in
Exampie 1.

The sending side sends the character “A” {(synchronisation character), then the receiving

side responds with “A” when the synchronisation character is received. The sending side
begins transmission after it receives the synchonisation character from the receiving side.

[Example 1] Opening for Data Transfer

Sending side . Receiving side
10 OPEN "I",#1,"COMO:{68N2B)” 10 OPEN "O",#2,”COMO0:(68N28)"
20 OPEN "0O",#2,"COMO0:(68N2B)” 20 OPEN "1”,#1,"COMO:{68N2B)"
30 PRINT #2,"A"; 30 IF LOF(1)=0 THEN 30
40 FOR |=1 TO 300: NEXT | 40  A$=INPUTS$(LOF(1),1)
50 IF LOF(1)=0 THEN 30 50 IF A$<>"A" THEN 30
60 AS$=INPUT$ (LOF(1),1) 60 PRINT #2,“A";
70 IF A$<>"A" THEN 30

Another method is to have both the sending and receiving sides check one another’s status
before beginning data communication. This is shown in Example 2.

B4
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[Example 2]

Sendigg side

Receiving side

10
20

30

OPEN “I”,#1,"COMO0:(68N2B}"
A$=INPUT$(1)

(Waits for key input)

OPEN "“0",#2,"COMO0:(68N2B)"

10
20

30

OPEN "O”",#2,"COMO0:(68N2B)"
A$=INPUTS(1)

(Waits for key input)

OPEN "i1",#1,"COMO:(68N2B)”

LL

Here, the data transfer begins after a key has been pressed on both the sending and

receiving sides.
Voltage fluctuation when power is first applied to the line can affect the RTS and DTR

control lines in a similar manner.

All operations of the slave CPU are controlled by commands from the master CPU. For this
reason, some operations cannot be performed simultaneously. For example, data input
through the RS-232C port will be interrupted if data is output to the printer.

One character of R ;
RS-232C Acceptance data sent through f‘esqﬁggtc nput
input response the RS-232C Printer output
request received is received request issued :
Master CPU
RS-232C
starts
S| cPU receiving 1 :
ave T - -
: : One_chgractgr ] Printer operation i ll
i received an IBrint tput
lnput ! Acceptance | sent to the 're:anuggtor:c%?ved Input request{
request | response | main CPU | accepted |
accepted sent i : I
I I
| | |
| | I
| | I
l | |
i I |
i | |
! | |
RS-232C input — — — —— - — —— - ——— } 1 | | { —] | | — 1

One character
of data

Data received through
RS-232C is lost
during this period.

R
I

Fig. B-6 Loss of Data Received through RS-232C
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Téble B-1 Simultaneous I/O operations

ltem Master CPU Slave CPU
number
Master CPU interrupt
1 Microcassette input
2 Microcassette output
3 External cassette input
4 External cassette output
5 Keyboard \?c?ltttaerg LCD (input) Speaker output
6 input interr%pt L.CD {input) Printer output
7 |interrupt | T LCD (input) RS-232C input
8 RS-232C output Speaker output
9 RS-232C output Printer output
10 RS-232C output RS-232C input
11 High-speed serial operation Not operational

Simultaneous /O operations which are possible are shown in Table B-1. Those
combinations which are possible are shown on the same line. For example, during input
from the microcassette drive (line 1 in the table), both the master and the slave CPUs are
occupied. Therefore, operations such as output to the speaker are not possible, although
input from the keyboard s accepted.

On line 11 of the table, the slave CPU does not operate during high-speed serial
communication because this mode is used for exchange of data with the master CPU; i.e.,
the link between the master CPU and the slave CPU is severed during high-speed serial
communication. (However, if a command is issued to the slave CPU to sound the speaker,
say, for 10 seconds, high-speed serial communication can be started while the speaker is
sounding.) With the standard I/O routines provided, sounding the speaker after RS-232C
has been opened for input using BASIC COMO: statements will cause the input to be

interrupted.
However, RS-232C input automatically resumes after the specified operation has been
completed. - :
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EPSON OVERSEAS MARKETING LOCATIONS
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EPSON AMERICA, INC.
2780 Lomita Blvd. -

Torrance, CA 90505 U.S.A.
Phone: (213) 5399174

Telex: 182412

EPSON UK LTD

Dorland House

388 High Road,

Wembley, Middlesex, HA9 6UH, U.K.
Phone: (01) 902-8892

Telex: 8814169

EPSON DEUTSCHLAND GmbH
Am Seestern 24

4000 Dusseldorf 11

F.R. Germany

Phone: (0211) 5952-0

Telex: 8584786

EPSON ELECTRONICS
(SINGAPORE) PTE. LTD.
No. 1 Maritime Square, #02-19
World Trade Centre

Singapore 0409

Phone: 2786071/2

Telex: 39536

EPSON ELECTRONICS
TRADING LTD.
Room 411, Tsimshatsui Centre,
East Wing 66, Mody Road
Tsimshatsui Kowiocn, Hong Kong
Phone: 3-694343/4

3-7213427

3-7214331/3
Telex: 34714

EPSON ELECTRONICS TRADING LTD.

TAIWAN BRANCH
1, 8F KY. Wealthy Bldg. 206, Nanking
E. Road, Sec, 2, Taipei, Taiwan, R.O.C.
Phone: 536-4339

536-3567
Telex: 24444

EPSON FRANCE S.A.
55 Rue Deguingand

92300 Levallois-Perrst
France

Phone: (1) 739-6770

Telex: {42) 614202

EPSON AUSTRALIA PTY. LTD.
Unit 3, 17 Rodborough Road

Frenchs Forest, NSW 2086

Australia

Phone: (02) 452-5222

Telex: (71) 750562




