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Chapter 1

Introduction

COMX Expansion Box 1is a powerful expansion tool of the COMX
personal computers, It provides the following features:

l. It eliminates the use of CALL statement to access thermal
printers and standard printers, etc.

2. It provides a set of statements to users for the ease of use
of the interface cards.

3. It enables users to use more than one interface card at any
one time.

4. Interface cards can be used on any slot, they are slot
independent.

5. It also provides a set of useful routines for the advanced
users to use.

6. It gives the user a chance to expand and ultilize the
powerfulness of the COMX microcomputer.




Chapter 2

Expansion Box User Manual

2.1 Introduction and installation

2.1.1 Introduction
The Expansion Box firmware provides the followings:

1. selection of slot
auto searching of standard printer card
auto searching of thermal printer card
auto searching of DOS card
auto searching of RAM card
auto switching between 8@-column card and DOS card
ease of use of interface card
memory move
memory verify

2.1.2 Installation
1. Switch off the COMX personal computer

2. Plug the expansion box left edge into the COMX expansion
slot.

3. Plug those interface cards into the slot of the expansion
box. Notice that the printed name of the interface card
should face to you, Make sure that the cards are not in the
wrong direction,

4, Switch on the COMX personal computer, a statement “"ready"
should appear on the left hand corner of the screen. Try to
select the interface card with "CARD Sm” statement, m is the
slot number chosen, and then test your interface card with
the interface card self test function. If the self test is
okay, the expansion box is in a good condition.

5. If there is anything wrong, switch off the computer and
then pull all the interface card out from the expansion
slots. On typing "“CARD Sm", an error message "empty slot"
and a high pitch sound will be given. 1If the computer does
not response like this, your expansion box is out of order.
Please consult our agents for help.

6, If step 5 goes right, then switch off the COMX personal
computer and pull the expansion box out from the side
connector. Then plug the interface card into the expansion
slot and test the interface card with its self test. If it
does not work, consult our agents for help.




2.2 User guide

The following options can be wused with the expansion box
installed.

1. CARD Sn

This option is used whenever the wuser wants to select a
particular interface card plugged into slot n. n ranges from
1 to 4.

2. CARD Tm :

This option is used whenever the user wants to use the
Thermal Printer card. The Thermal Printer card will be
searched. An error message will be echoed if the Thermal
Printer card does not exist. m specifies the functional
options of the Thermal Printer card. m ranges from ¢ to 8§,
The following is the functions description: :

Syntax Function Equivalent
; Assembly call
CARD T@ mode preselection CALL(@CO4@)
CARD T1 switch off the thermal CALL (@C@G58)
printer with 8 line feeds
CARD T2 enter the thermal printer CALL (@Cd60)
Text mode
CARD T3 switch on the printer and CALL (@C@8@)
TV display
CARD T4 disable keyboard input CALL (@COAQ)
CARD T5 memory dump(HEX & ASCII ) CALL (@Cc@ca)
CARD Té6 switch the printer to no CALL (@CED@)
i line space
CARD T7 sel f test CALL (GCOE®)
CARD T8 create screen image CALL (@COF@})

Note : before any assembly call, the user should enable the
thermal printer card first, by the OUT 1 instruction. 1f by
BASIC, just use any CARD Tm before the CALL statement.
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3. CARD Pm

This option is used whenever the user wants to use the Standard
Printer card. The Standard Printer card will be searched. An
error message will be echoed if it does not exist, m specifies
the functional options of the standard printer card. m ranges
Erom sl ol . The following is the functions description:

Syntax Function Equivalent
Assembly call
CARD P# selection routine CALL (@C04@)
CARD P1 switch off the printer CALL (RC@50)
CARD P2 switch on the printer with CALL (€C06@)
control character suppressed
CARD P3 switch on the printer CALL (@GC@78)
CARD P4 switch on the printer and CALL (@C@80)
TV display mode with control
character suppressed
CARD PS5 switch on the printer and CALL (@C@94@)
TV display mode
CARD P6 disable keyboard input to CALL (RCPAD)
printer E
CARD P8 memory dump CALL (@C@Ca)
CARD P10 self test CALL (@COE®)

Note : before any assembly call, the user should enable the
thermal printer card first, by the OUT 1 instruction. If by
BASIC, just use any CARD Pm before the CALL statement.

4. CARD Bm

This option is used whenever the user wants to use the RAM card.
The RAM card will be searched. Error message will be echoed if it
does not exist. m specifies the selected bank of the RAM card, m
ranges from 8 to 3.

5. CARD M

This option is used whenever the user wants to move a block of
memory content from one place to another, Before this statement,
the wuser should poke the source address into SBF45, S$BF46 (HI
/L0), the target address into $BF47, $BF48 (HI/LO) and the length
of the block into $BF49, S$BF4A (HI/LO).
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6. CARD Q

This option is wused when the user does not want the 8@-column
display any more., Notice that the 8@-column display has a higher
priority over the 4@-column display.

7. CARD V

This option is used whenever the user wants to compare a block of
memory content with another. Before this statement, the user
should poke the source address into $BF45, $BF46 (HI/LO), the
target address 1into §$BF47, $BF48 (HI/LO) and the length of the
block into $BF49, SBF4A (HI/LO). ‘
8. DOS .

This option 1is used whenever the user wants to use the DOS with
DOS controller card installed. The DOS card will be searched. An
error message will be given if it does not exist.

Chapter 3
Hardware Reference Manual
3.1 Circuit descriptions

The function of the expansion box is mainly to provide slot
selection., The five bit latch El1 (460174) is to 1latch the high
byte address for the EPROM E5 (2732). E4 (4075), E3 (4049) ,ES8
(4675) and E2 (4873) form the main address decoding circuity of
the EPROM E5. The EPROM E5 will be chip selected if the decoded
address are S$SE800 to SEFFF or $10060 to S17FF. The first range
$EBG@ to SEFFF store the firmware of the expansion box. The other
range $1000 to S$17FF is to overwrite the original BASIC ROM.
Whenever a program run within this range, it will select this
EPROM and at the same time disable the original BASIC ROM through
the slot pin EXTROM., E2, E3 and E5 (46175) a four bit latch form
the slot selection circuity. A clock is given to E5 whenever a
OUT 1 instruction is encountered. E5 then latchs the data into
the four bit latch., The output of these latch is connected to the
pin B of the expansion slot. Every interface card should use
this pin to enable itself.

3.2 Expansion slot hardware reference guide
3.2.1 Expansion slot pin out

Pin Pin
Function Number Number Function
GND GND
DS
+12V
D1
D3

(=T R s R R P
ZICRYTI@DOND P




WAIT"'
5CI
EF4'
TPB
MWR'
A7

A5

A4

A2
Al

3.2.2 Pin function description

Pin Number Syntax 1/0 Function

GND o Ground
No Connection :
Reserve for future expansion
Positive 5 volt dc supply
EXT-ROM' : System data bit @
AQ System data bit 2
& : : System data bit 4
Note : a t;ymbol ' after the pin syntax means the Pin sttem data b;t 6
active, No Connection
Reserve for future expansion
CLEAR! I System clear pin
. This pin combined with WAIT'
Provides four control modes:

M XI<CHwom

CLEAR' WAIT' MODE

LOAD
RESET
PAUSE
RUN

High address byte triggle pulse
The trailing edge of TPA is used
to latch the high order address
byte.

I1/0 instruction bit signal 1
Row address strobe of DRAM

Low active

System wait pin (see pin 9)
This pin combined with pin SC@
indicate the current state of
the CPU.

Type sCcl SC@

(Fetch)
(Execute)
(DMA)
(INTERRUPT)




This input enables the interface
to transfer status information
to the processor., The processor
can test this with the flag test
instruction.

Processor data latch clock.
Memory write pulse. Low active.
Mul tiplexed address bit 7.

In each processor cycle, the
higher order byte of a 16 bit
memory address appears on the
memory address lines AG-A7 -
first. Then the lower order
address byte.

Mul tipl exed address bit 5.

Mul tipl exed address bit 4.

Mul tipl exed address bit 2.

Mul tiplexed address bit 1.

Pin Number

P
R

wn

KxXEZ<C3

Syntax

GND
DS

MRD'
N@
N2
INT'

CK
sco

CASE'

AlS5'
Al4
al4t

A6

A3
EXTROM'

AQ

1/0

Function

Ground

Device Select

This is the interface card
selection pin all interface card
will use this pin to enable
itsel f. Each interface card is
free to use the address range
$COP00@ to SDFFF whenever this p1n
is pulled high,

Positive 12 wvolt DC.

System data bit 1.

System data bit 3,

System data bit 5,

System data bit 7.

Single bit output from the CPU
which can be set or reset under
program control,

Memory read pulse, Low active.
1/0 ipnstruction signal 0.

1/0 instruction signal 2. .
Processor interrupt request. Low
active.

Processor output clock, 2.8 MHZ.
Processor state code (see pin
14).

Column address strobe for DRAM.
Low active.

Inverse address bit 15.

Address bit 14

Inverse address bit 14.

Mul tipl exed address bit 6.

Mul tiplexed address bit 3.

BASIC ROM disable pin. Whenever
this pin is pulled low, the
BASIC ROM is disselected.

Mul tiplexed address bit @.




Chapter 4

Software Reference Manual

4.1 Routines call

1. CARD $E817
This is the CARD statement handler entry point,

2. DOCARD SE86D -
This is the DOS statement handler entry point, it will call

the SEARCH routine to find the DOS card and then jump to the
DOS.

3. CHANGE SE8AF

This routine will change the input and output hook if the
user selects other interface card during the 80-column
display.

4. THERMAL SESFB
This is the CARD Tm statement handler.

5. PRINTER SE9AA
This is the CARD Pm statement handler.

6. BANK SEASD
This is the CARD Bm statement handler.

7. WHO SEADO

This routine will tell the user the current bank of the RAM
card.

8. QUIT SEBOA
This routine enables the user to quit the 8@-col umn display.

9. SEARCH SEB19 4

This routine will search the interface card with its id
stored 'in the location pointed by RC. This routine can be
called by an assembly program.

16. SELECT SEBS57
This is the CARD Sn handler.
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11. ECHO S$SEBF5 4

This routine will give the sound effect whenever an error
message is given. This routine can be called by an assembly
program,

12, INPUT S$SEC3E

This is the new input hook. This routine will perform the
switching function between the current selected card and the
8@-column card,

13, OUTPUT SECED

This is the new output hook. This routine will perform the
switching between the current selected card and the 8@d-col umn
card.

14. MOVE S$ECRBS

This routine will perform the memory move. Before the call,
the wuser should store the source address in $BF45 AND SBF46
(HI/LO), the target address in S$BF47 and $BF48 (HI/LO) and
the length of the memory block in $BF49 and SBF4A (HI/LO) .

15. MOVEC SECED

This is the other entry of the memory moving routine. Before
the call, the user should store the source address in RS, the
target address in RA and the length of the memory in SBF49
AND $BF4A (HI/LO).

16. VERF SEDLE

This routine will perform the memory comparison. Before the
call, the user should store the source address in $BF45 AND
$BF46 (HI/LO), the target address in S$BF47 and $BF48 (HI/LO)
and the length of the memory block in $BF49 and $BF4A
(HI/LO) .

17. VERFC SED54 p
This is the other entry of the memory comparision routlng.
Before the call, the user should store the source address in
R8, the target address in RA and the length of the memory in
$BF49 AND SBF4A (HI/LO).




4,2 Firmware parameter list
Chapter 5 i s 3
Genera ecifications
1. ID ($BF41) 5
This location stores the id of the current interface card.
the id of the standard printer interface card is 1

the id of the thermal printer card is 2 z Number of slots : 4
the id of the DOS card is 3 ! 1
the id of the 8@ column card is 4 Slot type : 44 pin edge connector

the id of the EPROM programmer is 5 ! k
RAM- cap B has Ve 15 e EG ; } Supply current from mother slot : 154 mA

? i for the f lots : 1.

2. CURRENT (SBF42) | Ma§1mum current for e four slots S A
This location s§ores the slot allocation number of the High level commands : CARD Sm, CARD Pn, CARD Tn, CARD Bn,
current selected interface card. CARD Q, CARD M, CARD V

slot 1 is % 0000 601@ 4 i

slot 2 is % 0000 @1@@ | . : .

slot 3 is % 0000 1000 : ; Firmware size : $5A6 (1446) bytes

slot 4 is % 0001 0@00
Notice that bit @ should be zero, only bit 1 to 4 are used to
enable slot, bit 5 and bit 6 are used in the bank selection
of the RAM card.

3. DOSID (SBF43)
This location stores the slot allocation information
DOS card.

4. IDB@ (SBF44)
This location stores the slot allocation information
83-column card.

5. SOURCE (SBF45, SBF46)
This two locations store the source address used in
statement.

6. TARGET (SBF47, $BF48)
This two locations store the target address used in
statement.

7. LENGTH ($BF49, SBF4A)
This two locations store the length of block of memory used
in CARD M statement.




