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A-1 HC boot and PC boot

(1) Overview

The PX-16 has two types of system boots: the HC boot and the PC boot. The HC boot
boots up MS-DOS from the system ROM (ROMO) provided as standard equipment, and
supports all PX-16 functions under operating system. However, if ROM1-3 is a boot ROM,
it will boot from that ROM instead. The PC boot boots the system from a floppy disk when
the system environment is equivalent to the EPSON PCe or IBM PC/XT (i.e. display of
640x200 dots minimum, and at least one FDD), and results in a system compatible with
these desktop computers. When the PX-16 is PC booted, all EPSON PCe software will run
normally.

The PX-16 system ROM provided as standard equipment stores BIOS, MS-DOS, device
drivers, GW-BASIC and utilities. These software packages are revised and expanded ver-
sions of the software packages used on the EPSON PCe.

(2) Differences in BIOS level

The PX-16 ROM BIOS is based on the EPSON PCe ROM BIOS with specific extended
functions added. This assures compatibility with the EPSON PCe, and support of all
devices used with the EPSON PCe. It also supports additional devices, such as the
cartridge 1 interface and the touch keyboard. However, these devices cannot be used
under the PC boot system environment to maintain EPSON PCe compatibility. These ex-
tended devices are only supported at the BIOS tevel for HC boot.

@ BIOS interrupt vectors
The PX-16 BIOS calls are compatible with the EPSON PCe for INTOOH through INT1FH,
but they will support the extended devices in HC boot. INT70H through INT7FH are uni-
que PX-16 BIOS functions not found in the PCe.

The BIOS supported function unigue to the HC boot system environment are listed
below. For details on these BIOS calls, refer to Section 3.5.

INTOOH~INT1FH (Extended support functions in HC boot)

INTO5H: Hard copy to cartridge printer
INTO9H: Keyboard selection of international character set
INTOBH: RS-232C transmit interrupt

INTOCH: RS-232C receive interrupt

INT10H: LCD40 and touch keyboard disptay
INT13H: RAM disk, ROM disk and cartridge 1
INT14H: RS-232C receive interrupt

INT17H: Support cartridge printer

INT18H: PX-16 extended functions

INT1AH: Alarm function

INT1FH: B0H~FFH character font data pointer
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INT70H~INT7FH (Only enabled in HC boot) o

INT70H: Generated by interrupt from slave CPU_May be from INT78H through
INT 7BH depending on cause.

INT71H: UART (cartridge 1) .

INT72H: IRET (cartridge 1)

INT73H: IRET (cartridge 1)

INT74H: IRET (used for BARCODE.COM)

INT75H: Touch keyboard beep control, sound timer control, cursor blink control

INT76H: IRET (RING, etc.)

INT77H: Touch keyboard

INT78H: Auto-power off counter

INT79H: IRET (alarm hook)

INT7AH: Power off through power switch

INT7BH: Power failure processing

INT7CH: Disk resume processing

INT7DH: Power control

INT7EH: Reserved (for Japanese language processing)

INT7FH: Reserved

@ Battery conservation processing
The PX-16 supports a number of functions to conserve battery power, but these are
only enabled in HC boot.

Function PC boot HC boot
Power failure|.When battery low detected .When low battery detected
processing (4.7V or less), the power (4.7V or less), the power
function LED is flashed, and the LED is flashed, and.the
system forcibly powered off | system powered off if no
when battery power fails action taken within two

.Warm start at next power on | minutes .
.Next power on is resume

start
.Time limit until power off
can be set
.Uses INT 7BH
Auto power .If there is no key input
off function : interrupt for a fixed

period of time (idie time),
the system automatically
powers off .

.The next power on is a
resume start

.The default setting is auto
power off disable. This can
be changed to enable, and
the time limit set _
.Time limit to power off is
set with INT 78H

Standby mode .The TF-16 is set to standby

when using mode if there is no access

TF-16 i by a BIOS call for 30
seconds

.The next access will set
it to active mode

.Only supported when TF-16
used through cartridge 1
(when FDC is TCB566AF)
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(3) Differences in MS-DOS level

@® Boottype
The basic differences between HC boot and PC boot are indicated below.

PC boot HC boot

.System (MS-DOS) is searched |.System is searched in order
in order from the first FD ROM1 > ROM2 > ROM3 > ROMO,
and then the first HD, and | and booted from located

booted from the located drive

drive .The current drive is the
.The current drive is the one with CONFIG.SYS, and
boot drive CONFIG.SYS is searched in

the following order:

First FD > HD > cartridge 1
> ROMO > ROM1 > ROM2 > ROM3
.If there is no CONFIG.SYS
file drive A: is used

@ Starttype

r

The start methods supported by the HC boot and the PC boot are given below. For
details on these start methods, refer to Section 3.3. '

D ;' | Start Description PC | HC
. type boot|boat
: Cold A1l reset ] 0
i Warm A1l reset except system area and 0 o
| 1§ RAM disk
1 Resume Return to status immediately X 0
before power off
Alarm Start at time specified in RTC X 0
Ring Start to external signal, such as X 0

through modem
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® Device driver start sequence
HC boot
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/ :
@ Devices N
The devices supporied in the HC and PC boot modes are listed below.

ChhPDF -

Character|Device name Description PC boot | HC boot
/block /drive number
AUX Auxitiary I/0 0 o
(serial port)
CON Console 0 0
(keyboard,monitor)
PRN Printer 0 0
NUL Dummy 1/0 0 o
LPT1 Line printer 1 0 0
LPT2 Line printer 2 o 0
Character
devices LPT3 Line printer 3 0 0
LPT4 Cartridge printer X )
COM1 Communications o 0
port 1
COM2 Communications 0 o
( port 2
COM3 Communications X o}
port 3
SCRN1 Screen 1 X 0
, (Cartridge 2)
SCRN2 Screen 2 X o
(Touch pannel)
CLOCKS Timer 0 0
FDD 1 0 0
Block Atoz FDD 2 0 0
device
HDD o] 0
RAM disk X 0
ROM disk 1 to 4 X 0
Cartridge 1 X 0

“*" : Drive numbers will very depending on whether system is FDD

priority or RAM priority
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® International character sets

Function PC boot HC boot

International |Handled with CONFIG.SYS |Set with DIP switches
character set |country command and
KEYBxx command

Japanese Supported with Japanese
language -_— language driver
(Optional ROM chips)

® Other

a) Date set to RTC function
In PC boot mode, the date can be set through BIOS execution. In HC boot set is ac-
complished with the DATE and TIME commands.

b) Battery conservation processing
For a function 8 of DOS call (keyboard input without echo) in HC boot mode, if there is
no keyboard input within the time limit the system will switch to HALT status. In PC
boot, it will wait for input.

! ¢) Line count for cartridge 2 display devices
In HC boot mode the cartridge 2 display device line count corresponds to the MS-DOS
command level. In PC boot the line count is fixed.
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A-2 Cautionary points regarding external
expansion board design

The following points should be carefully noted during the design of an external expansion
board to be connected to the expansion interface.

1. +5V current capacity (current consumption limits)
The voltage supplied by the expansion interface +5V terminal to the external expansion
board should be limited to 100pA or less. When the cartridge 2 interface and an op-
tional external expansion board are to be used simultaneously, the board should be
designed so that the current to the cartridge interface and expansion interface +5V ter-
minals does not exceed 100pA. When a +5V current exceeding 100pA is required, the
Vb terminal may be used. In this case, a CD-CD converter board should be added to
the external expansion board.

Example:
4.0 - 6.0V - +5.1V + 5%
VB DC-DC converter |———> external expansion board

Note 1: When printing H's on the cartridge printer, be cautious as voltage
may drop as low as 4.0V.

Ripple/spike

Ripples/spikes are included in the +5V terminal. When setting an external expan-
sion board which may have problems with ripples and spikes, add one of follow-
ing series regulators.

2. Vbk terminal current capacity
Vbk terminal current capacity generally should be below 100pA. Increased Vbk con-
sumption current decreases backup time.

3. The +7V, -7V terminals are used only by the CMOS RS-232C driver. No attempt should

be made to use them for any other purpose (e.g., a bipolar RS-232C driver, or negative
IC modem power, etc.).
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4. Other cautionary points regarding circuit configurations

(1) When the base unit has been reset (when the RESET DRV terminal becomes ac-
tive), ensure that data is not output from the data bus.

Example:
PX-16 base unit External expansion board
H
¢
2
Address decode ——— 4
5
RESETDRV o- ‘LD"<§ DIR

- |

(2) As there will be situations in which IRQ and DRQ will be used by other devices,
caution must be paid 1o ensure that no conflict occurs between signals.

IRQ2 Expansion interrupt signal

IRQ3 Expansion interface

IRQ4 RS-232C interface

IRQ5 Disk unit HDD

IRQ6 Disk unit or cartridge 2 floppy disk controller
IRQ7  Printer

DRQ2 Disk unit or cartridge 2 FDC

DRQ3 Disk unit HDD

(3) The circuit should be designed so that when the power is off, the H level output
from the backed up circuit does not go to a circuit that is not backed up, as
shown below.

Vex +5v

5 d

H level
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A-3 Character Code Table

') .
Standard (ASCII) character set \ P 3
wtwl 0 | 1 | 2] 3|45 |6|7|8|9]|AalB|lc|D|E]|F
o s> jum|ofe@|P | |plclB|a|il H 1 als
o<t 1A Qla|q i eae|i]|i l = B | =
2|l@|t " |2|B|R|b|r]|e|&E|S|K r|=
s e nlwl3lcls|c|s|ala]u MR N R
slelgls|a|D|T|d|t|als]|nl|- L = [
s | §|%|S|EjU]e|lulalo|NH = o J
6|4 |m & | 6| F V| flviajd]|am = o A |
71e |t |1 7T|G|W]lg|w|lel|lu]|o o T | =
8 1 ( 8 I H{X | h|x | &% i e | °
sloli|yloli|ylilylelolmHE | = le]l-
A NOl — | * Ttz |jlzle| 0™ == Q|-
Blo |« |+ ;| K k { i ¢ 1AL F 8 | vV
Cleo | . |<|L Nt el | |F o | "
plrlel—|={M|1(m{)|i|ly]H = ¢ |2
E{ ] A >IN A n| ~ P! « Q :]I% L€ |1
Flalvl/7l2lol_|o]a fl» = N foan
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Scandinavian character set

ClibPDF - AR RI ISR
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Kana (Japanese) character set
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A-4 Optional Cables

'CHDPDF=me/MHNUuUM

Cable set #7A5
Printer I/F (Base Unit) ¢—-----— Terminal Printer
100050
=z
[=3
"
o
w
Iz H -
v x|
[=]
: :
DS§7-20PC-XO0HS STJE-36P
(DOK) (0DX)
1] STRB Tis] 6ND
- 2| DATAO 20
3| DATA1L 21
4] DATA2 22
1| DATA? 11] GND 5| DATA3 23
2| DATAS 12| DATAG 6| DATAY4 24
3] DATA3 13] DATAS 7] DATAS 25| GND
4| DATAL 14] DATA2 8] DATAS 26
s| ERR 15| DATAO 9 DATA7 27l .
6| SLCT 16| GND 10 ACK J26] enD
7| ACK 17| PE 11] BUSY - 29
8] SLCTIN 18] BUSY 12] PE 30
9] ATLF 19] INT 13 SLCT 31 INT
10] STRB 20f GND 14] ATLF 32| ERR
15 3 3]
16 34
17 35
18 36] SLCTIN
1 0 o 9
2 0 Q 1
30 Q 5
4 0 O 3
5 O O 32
6 O O 13
70 O 10
8 O O 36
9 O O 14
10 O 0 1
13 O O 18
12 © Q 8
13 O Q 6
14 O O 4
15 O Q 2
16 & Q 25
17 O Q 12
i8 O 0 11
19 O- Q 31
20 O— O 28
A-13
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Cable set #7A6

-

RS-232C I/F (Base Unit) < -~ - — - > RS-232C I/F (Base Unit)

10002
L LLLLE
# asan 111[]
[ ABA
=( @l :
. TCPB926
TCPB926 rcPeszs
(Hoshi - Denki)
1} RXD
1] RXD i #50
[ bse 3| OSR
3l DSR aIose_
a{ DCD 5
; 6| TXD
s/ TXD LD
7 RTS JEEIE
8] DTR oL o7
s] 56 56
[o]]
O 6
i 8 8§
g 7
7 8 r:§ B
i o 8
8 =3
9 O
A-14
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Cable set #7A7
Epson PC, PC+, PCe / IBM PC, PC/XT <- - - — - > RS-232C I/F (Base Unit)

1000%200

Z ]IS,

TCP8926
(Hoshi - Denki)

NOSd3 [LVLE

17J€~-5825-2C(9) female

(DDK)
1| shieid p
2] TX -
3 Rxg 15
AR 16 1| RXD
3 17 2l cTs

5| €15 . 3| DSR

3

5

8] DCD :: BTR s| TXD
‘: 2 1l RTs

23 8| DTR
11 9l SG
12 24 oo
r Fe

2 O

39 33

2 g g2

§ &

20 o—1 3 3

7 O Q 9

1 and shell © O case
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Cable set #7A8

NEC PC-9801, IBM 5550 < - — — — — > RS-232C I/F (Base Uni)

1000t2%9

7t HHRIE

NOS43 [BVLE

TCPBY26E
(Hoshi - Denki)
17JE~PB25~2C{9) male
(DDK)
1| shield Ta 1| RXD
2] TXD s 2] CTS
3] RXD Te 3! DSR
ers 4 oco
18 S
6| DSR 1o 6] TXOD
1 58 20] DTR 7| RTS
8l DCD 21 8l DTR
l: 22 sl - 56
: 23 [
:z 24
5 25
1 8 ¥
4 Q2
;s &t o]
: & 2 §
e
O 3
20 o—+ D 4
7 O O 9
1 and shel O O case
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Cable set #7A9

RS-232C I/F (Base Unit) <- - - - - > PX-4/HC-40-45,PX—-8/HC-80-88
EHT-10-10/2 / HC-10-10ll

1000t28°
]
LRvLEs LELLE
=| | [ |ganse 7 al M= | =
TCPBY26 v TCPB3B80-01
(Hoshi - Denki) _ ({Hoshi — Denki)
1] RXD 1] s6
2| CTS 2| TXD
3| psRr 3| ’RX0
4f DCOD al RTS
5 s CTS
s| TXD 6| DSR
71| RTS 7l DTR
8| DTR 8] 0CD
8| SG ) CG
cG

1 O Q 2

: =3 i

; 5

4 O—l Q g

8 O [5 8

9 O O 1
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Cable set #7AA

External Direct Modem < - - - - - > RS-232C (Base Unit)

10005 23°

HiC=!

NOSd3 VLW
S

=

AN

- TCPB926
{Hoshi- Denki)

17JE-PB25-2C(9) male

(DOK)
: TX0 14
m [ RXD.

3| RXD
a| RTS L ?| cTs
s cTs 17 3| 0sR
&| OSR L 41 DCO
| s6 19 8| c1
oo 20| DIR s| TXD
5 —2 7l RTS
™ —p2f CI 8| BTR
- f23 9| S6
2 24 cG

—12s
13 I

oo
000000000
DO WNIre O

VoD DLWN
000000000
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Cable set #7AB
TF-16 / TF-160 <- - - - — > FDD I/F (Option Cartridge2)

1000t %

wove

ba@__
connecter : FDGO=-37P (Hirose) male pX30-28-CV
cover tHDC~CTH  (Hirose) (Hirose)
1
1
3l HIGH D E; 14] »1NDEX] 28] GND
4 ;3 13| *MONO l27] enD
s e 12[ »DS1 |26] GND
6| #INDEX FTH) 11| »DS0 l2s] aND
7| sMONOD ;6 SND 10[ eMON1 [24] aND
8| sDS1 >3 GND 9] *DIR l23f eND
3] 8DSO PETT: B8] *STEP 22] GND
10[ sMON1 ol GND 7| *WDATA 23] GND
11] »0IR RTT) 5| *WGATE 20{ GND
5 9
T o
14] WWGATE 22| GNO 3] «RDATA 17] GND
TS eTRKO0| bSO 2| #S1DE 16| GND
3a] GND
18] sWPRT T 1] D1SK ¢ 18] HIGH D
17] *RDATA
18] sS|DE :: g:g
19} DISK C
6 O Twisted Pair Lines o
14
25 O < < O 28
e 8 > ><—8 13
25 gg’ > >3 12
25 & >< > 38 it
588, > > 8%2
30 O < < (o) 23
12 § >< ><3 ,8
13 & > < 8 .7
35 =< ><"78 25
12 < > 3,5
18 S ———><C >3 ,8
%é § > >S< A§ 3
2
) S =
3 0 S><_ > O 15
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Cable set #7AD

Epson PC AX, PG AX2 / IBM PC/AT <- - - - - > RS-232C (Base Unit)
1000%°
mqwﬂ
- LLLEY
e e .umml”[]
N TcPa926

Hoshi - Denk|
17JE-SC 9-2C(9) female ( )

(poK)
2| RXD
2[ cTs
3 DSR
1} OCD o D5P 2 gco
2_RXD 2 RTS -
AW 8 CTS 6| TXD
L 2 DICEE
5[ 56
8| DTR
5] 56
ce

000000000
ODWDN-IN- O

00 O

NH oI DOIWN
T
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Cable set #7AE

Asynchronous RS board <

_____ > NEC PC-9801, IBM 5550

[IbPDF - AR BES PR

1000209
GMP-C25F female GMP-C25M male
{HONDA) (HONDA)
1 - 1
2] TxD :: 2| TXD ::
e e
s/ c1s td s| cTs i
o] DSR i s| DSR i
19 18
7 s6 7| s6
fo] DTR 20| DTR
: ) 5 : 0co k1
10 2 10 f22
5 12 3|
11 E h 2
12 fa‘ 12 I24
5 5
13 !z 13 F
2 O o 3
8 2
5 & = i
6 0— L6 s
8 O d 20
70 0 “1
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Cable set #7BD

EHT-7 / HC=7 < -~ — — - > RS-232C I/F (Base Unit

1000
[{7E0)
L
i - # ; LLLELS m@

s W,

- TCPBO26
17JE-PA9-2A(7) male (Hoshi - Denki)
(DDK)

1f RXD
2] cTs
3| osr
[ X0 o] DCD
s cT
2] RXD 1{0 S Py
3| RTS 356 6 TXD
2| DSR il 1l RTS
S| DTR 8 gTR
s3] 56
c6
1 o 0O 1
: S 3
2 81 Q1
O 8
a O Q8
L 0 4
' e 31
A-22
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A-5 Expansion ROM

Addresses COO00H - EFFFFH can be assigned to the expansion /O ROM. At power-on,
this ROM can initialize 1/O, expand BIOS, and do /O RESUME. The expansion ROM is in-
stalled on the expansion device board.
(1) memory map

00000H

C0000H

reserved
C8000H
for DISK UNIT

CAOQOH

EFFFFH

FBOO00H

BIOS
FFFFFH

Assign the start address of the ROM to CO000H + 800H x n (n=0,1,2,...). Do not assign
the following addresses because these addresses are used by the system.

C0000 - C7FFFH reserved
C8000 - COFFFH disk unit

A-23 Rev.B
@ﬂﬁbPF= W fastio.com


http://www.fastio.com/

(2) ROM configuration

The first 3 bytes of the expansion ROM must be as follows:
+0 55H .
+1 AAH header
+2 ROM size (in bytes)/512 -

The lower byte of the arithmetic sum of all bytes in the ROM must be 0.

(3) Operation at power-on

Control is passed to the first 3 bytes of the ROM when the power is turned on (by cold
start or warm start). Therefore, the initialization program must be allocated to addresses

following these three bytes. The lnmallzatlon program must return control to the system
with the RET instruction.

(Example)
DB 55H ;HEADER
DB OAAH ;HEADER
DB 10H ;ROM SIZE (8 kbyte)
JMP INIT

INIT: g JINITIALIZE ROUTINE

RETF - ;RETURN TO SYSTEM

{(4) RESUME

RESUME is performed by replacing INT 7DH. However, if INT 7DH is replaced directly,
the system will not operate normally when the power is turned on after the expansion
ROM board has been removed during power-off. Perform the following procedures in the
INIT routine described above.

Step 1: Jump to step 6 when the INT 7FH vector contents are not 0000:0000 (that is,
when INT 7FH has been expanded).

Step 2: Save the INT 7DH vector.

Step 3: Copy the INT 7DH vector contents to INT 7FH vector.

Step 4: Set the RESUME_HOOK routine to the INT 7DH vector.

Step 5: Load the RESUME_HOOK routine into the area following A800:0058.

Step 6: Save the INT 7FH vector.

Step 7: Set the RESUME routine to the INT 7FH vector.

Power SW
ON/OFF

INT 7DH
RESUME_HOOK
INT 7FH

RESUME for other 1/0's
(sub-routine saved at step 5)

RESUME for user expanded 1/0's
A-24 Rev.B
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At step 4, the RESUME_HOOK routine is loaded into the area following A800:0058.

RESUME_HOOK: CMP AL
JBE  R_HOOK
MOV  CS: SAVE_SS, SS
MOV  CS: SAVE_SP, SP
MOV  SS, CS: INT_7F_SS
MOV  SP, CS: INT_7F_SP
INT  7FH
MOV  SS, CS:SAVE_SS
MOV  SP, CS:SAVE_SP

IRET
R_HOOK: DB OEAH ;FAR JUMP OP
ENTRY_INT_7D: bw 7 JINT 7DH VECTOR

Dw ? , SAVED BY STEP 2
INT_7F_SP: DW 0 ;SPININT 7FH
INT_7F_SS: DW  0A868H ‘SSININT 7FH
SAVE_SP: bw ? :SP SAVE AREA
SAVE_SS: Dw 7 ;SS SAVE AREA

. The RESUME routine (INT 7FH) is provided for the user, and an expansion 1/O RESUME
can also be added.

The input parameters of INT 7FH are the same as INT 7DH but INT 7FH cannot be called
when AL=0 or 1. (See "RESUME_HOOK routine.")

To add AX=0102H to RESUME, use the following routine.

RESUME: CMP  AX, 0102H
JNE DEFAULT_RESUME
PUSH AX
(User RESUME routine)
POP  AX
DEFAULT_RESUME: DB OEAH ;FAR KUMP OP
DW  OFFSET H_HOOK
DW  OA800H

Place the H_HOOK routine in a free space in segment ASOOH.

H_HOOK: DB OEAH ;FAR JUMP OP
ENTRY_INT_7F: bw 7 ;INT 7FH VECTOR
Dw 7 ; SAVED BY STEP6
A-25 Rev. B
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(5) Sample program

page 54,132

<< SAMPLE PROGRAM FOR EXPANSION ROM USAGE>>

< NOTE >
Address Contents
0 Header 55h
1 Header O0AAh
2 ROM s
3 Intti

ize (bytes/512
a]tzé ¥out{ne %tart here

You must make check sum 00h for ROM data

INT 70 => INT 7F
INT 7Dh vector save area

SP for INT 7Fh

$8 for INT 7Fh

SP save area

SS save area

Free area for example
Stored far jump op.

INT 7Fh veclor save area

area for INT 7Fh

HEADER 55
s HEADER AA
SIZE (ex. 16%512 byte = 8 kbyte)

If AX = 0102h, resume user 1/0

AL _: function or device for resume (refer to INT 7Dh spec)
isters mus% behpreservad.and goto entry INT 7Fh

s Far Jmp op.

2000 ISEG SEGMENT AT 0
01F4 org 10h*x4
OtF4 nz [ . INT_70_VECTOR dw 2 dup(?)
AL _
GIFC org TFhx4
01FC 02 [ N INT_7F_VECTOR dw 2 dup(?)
7222
0200 ZSEG ENDS
0000 XSEG SEGMENT AT 0a800h
0058 orﬂ 58h
0058 26 [ oo RESUME_HOO db 26h dup(?)
7y
007€ 02 [ ENTRY_INT_7D dw 2 dup(?) H
2772
0082 22?7 INT_T7F_sP dw ? H
0084 2227 INT_7F_SS dw ? H
0086 7?7777 SAVE_SP dw ? H
0088 2?2?77 SAVE_SS dw ? H
01EA or leah H
01EA 7?72 H_HOOK 9 b? ? H
01E8 02 [ 2292 ENTRY_INT_7F dw 2 dup(?) H
O1EF XSEG ENDS
0000 SSEG SEGMENT AT 0aB68h
0000 or? 0
0000 5C [ STACK_INT_7F dw 92 dup(?} ; Stack
27?7
[e0}:1:) : SSEG ENDS
00090 CODE SEGMENT
ASSUME CS:CODE
0000 org 0
0000 START:
0000 55 db 55h
el M & o
0003 EB 0B 90 Jmp INIT
; EEXERIKKERKKRKK KRR KRR KR XKL KKERX
H Resume I/0 port
H EXKKEERRKKIKRKKKRRKKAX KK KKK R KKRK
0008 RESUME :
0006 3D 0102 cmp ax,0102h
0009 75 00 jne DEFAULT_INT_7F
H TEEEEEERKKARRKRKKK KKK KEKR KKK KKK KKK KK KA K
H User resume routine here
: EXKEKERRKRAKKKRKRRRKKKERRRERRKKR KKK KKKK KK
H < ON ENTRY >
H AH : 0 for time to power off
H 1 for time to power on
H < ON EXIT )
H All reg
- H routine or exit IN .
: Ex. (AX}=0102h = resume I/O port when power on
0008 DEFAULT_INT_7F:
0008 EA db Geah
000C O1EA R dw offset H_HOOK
000E =---— R dw XSEG

ChibPDF - www.fastio.com
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nxnxnunuuxxxuunuxuununuunnuu
Initialize expand I1/0 and set RESUME
EXREXEKKKKXERKKKERKRKRKE KKK KRR RKKRRRKRKKRKRKRREK KK KKK
< NOTE >
1. Make resume routine
H Step 1 ftINg ;’):h vecgor isn’ g 0000:0000 (INT 7Fh already
; extende o to ste
H Step 2 - Save INT 7DR vect or.p(use in _RESUME_HOOK routine)
H Step 3 - Copy INT 7Dh vector to INT 7fh vectd
H Step 4 - Set uR INT 7Dh vector to RESUME HOOK rout1ne.
H Step 5 - Load RESUME_HOOK routéne in X$EG s
H Step 6 - Save INT 7FH vector. (use in RESUME routineg
H Step 7 ~ Set up INT 7Fh vector to user routine RESUM
: 2. Inttialize 1/0
0010 INIT:
H n:xnrxuununxxxnuuxx*x:xt*xtxuttuxuux:xn
H Make RESUME routin
H *l*xt!*l*llﬂk*t*!*tll*t*t!ll#*li*lt!tl!*tt**l*lx*l
0 FEA cli ;
FC cld - H
B8 ——-- R mov ax,ZSEG H
8E D8 mov S, ax H
88 ~—-- mov ax,XSEG H
A 8k CO mov es,ax H
assume ds:ZSEG,es:XSEG H
£ 0 9s7SiRe or” “'Bﬂ ;E VEGTOR+2 ! Test_INT 7Fh
or ax H
75 2E jne SET_INT_7F } 1If already set INT 7Fh,
B8F 0058 R mov di,offset RESUME _HOOK H
A1 O1F4 R mov ax, INT_7D_VECTO! H
8B 16 01F6 R mov dx, INTZ7D VECTOR+2 ; Save INT 7Dh
A3 01FC R mov INT_7FVETTOR, ax H
32 89 16 O1FE R ; ;
36 89 3E O01F4 R mov %NHS vgg}omg{dx § Copy INT 7Bh to INT 7Fh
A 8C 06 01F6 R mov INTZ 7D VECTOR+ : Set INT 7Dh
BE 006A R mov s1,0ffSet RESU Mé HOOK _DATA
B9 0026 mov cx offset size RESUME_HOOK
F3/ 2E: A4 rep movs byte ptr es: fdﬂ byte ptr cs: [31]
. gg c2 '?“r#sw ax, dx INT 7Dh offset on entry
AB stosw ! 5
B B8 ooss v ax,offset size STACK_INT_7F ¢ INT 7Dh segment on entry
£ AB stosw - ; SP for INT 7Fh
F B8 ---- R mov ax,SSEG H
2 AB stosw 3 88 for INT 7Fh
g BE 01FC R SET_INT_IF i,o0ffset INT_7F_VE
mov s1,0ffse F. CTOR H
8 BF O1EA R mov dj.offset H_HOOK™ H
9 BO EA mov al,Oeah H
B AA stosb s Far ;ump op.
§ A2 movew ENT JER lfmetionaeatey,
E C7 06 O1FC R 0006 R mov INY_7F_VECTOR,offset RESUME * segment on entry
g E(BB 0E O1FE lgg\{ INT_7F_VECTOR+2,cs H Set new INT 7F
; nxuntunxnunuuuxnnunuuuunxuu
H Initialize user expansion I1/0 he
H nuxunuuunxn:n:nxuuuuxnuxnunnn
DUMMY PROC FAR
cB DUMMY EﬁBP i Must be far return
RESUME_HOOK_DATA:
3C 01 cmp’ al,1 H
76 21 asgume gE':‘;(xs)éG H If AL = 0, 1, goto old INT 7Dh
2E: 8C 16 0088 R mov Cs:SAVE_SS,ss : e.
2E: 89 26 0086 R mov cs:SAVE_SP,sp H gave 38
2E: BE 16 0084 R mov ss8,cs: INT 7F__SS i Get SS for INT 7Fh
(235:72'8 26 0082 R Tmtl. 8p,c8:INT_7F_SP . ?ﬁt ?P foraég'ul' éFh 1
. n H - ME routine
2E: 8E 16 0088 R mov §S,C6:SAVE_SS ! Restore $S
2E: 8B 26 0086 R mov. sp,C8:SAVE_SP { Restore SP
assume cs:CODE ¢
EA R_HOOK: db Oeah ; Far jmp op.
CODE ENDS
ND START
A-27 Rev. B
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A-6 Differences between EPSON PCe and
PX-16 with PC boot

This section summarizes differences in operation between the PX- 16 (when started by PC
boot) and the EPSON PCe.
1. Hardware differences
(1) Wait cycles
PX-16 PCe

Built-in ROM byte access (10 MHz) 3 [7] 0 [4]
{x] = Total CLK cycles per bus cycle

However, the PX-16 can be switched between 0 waits and 3 waits. Due to limitations in-
volving access speed of 4 Mbit mask ROM, 3 waits is used in the current version.

(2) CMOS RAM/RTC
PX-16 PCe
CMOS RAM Not used Used

RTC Not used Used
The PX-16 uses time management by the slave CPU (uPD75106) instead of RTC.

The CMOS RAM is included in the RTC, and is not used in the PX- 16. instead, the PX-
16 is equipped with SRAM (2 KB).

(3) DIP switches

PX-16 PCe
Number of DIP switches 10 bits 4 + 8 bits

Functions of individual DIP switch bits are not the same. For details, see the relevant
parts of the DIP switch explanations.

(4) /O ports
PX-16 PCe
{/O ports 70-71H X 0
1/0 ports 11B4-11B5H X o]
1/O ports 11D0-11FFH 0 X

o - valid, x - not valid
“P70-P71H are registers for CMOS RAM access.

P11B4-P11B5H are registers for RTC access.
P11D0-P11FFH are registers for PX-16 expansion.

A-28 Rev. B
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(5) Numeric coprocessor

A numeric coprocessor can be installed in the PCe, but cannot be installed in the PX-
16. , '

(6) Parity check

The PX-16 does not have a parity check function for RAM. Instead, it is equipped with a
read check function for expansion RAM (the RAM disk).

(7) Floppy disk drives

PX-16 PCe
Number of drives Upto2 Upto4

Although both a disk unit and TF-16 can be installed in the PX- 16 (for a total of four
drives), only two of the drives can actually be used.

(8) Light pen
Alight pen can be used with the PCe, but not with the PX-16.
/ (9) Keyboard

PX-16 PCe
Number of keys 78/79 keys 101/102 keys

However, the PX-16 supports the functions of all 101/102 keys by using other keys in
combination with the Fn key.

2. Software Differences

(1) INT 02H
PX-16 PCe
INT O2H causes NMI upon reading NMI upon RAM
expansion RAM battery check
(2) INT 10H
PX-16 PCe
Input (AH) = 04H Dummy Lightpen
(8) INT 11H
- PX-16 PCe
Output (AX) bits 3,2 RAM type Not used
bit 1 0 Numeric coprocessor
A-29 Rev. B
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(4) INT 15H

PX-16 PCe
Input (AH) = 84H Dummy Joystick
(5) INT 16H _}
PX-16 PCe | Su
Input (AH) = O3H X o )
(6) INT 18H
Function of this interrupt is completely different. With the PX- 16, it is used as the HC
boot entry.
(7) INT 1AH A
PX-16 PCe »n
input (AH) = 03H 3
. (Daylight savings time code)  Not used Used
Input (AH) = 06H, O7H
(Alarm) Used Not used
0000
0000
. 8882
0003
8504
0007
0008
0004
3008
0012
0013
0015
0017
bt
0020
0023
3025
0027
8028
]
5
| 0
8
0

© OO0 ©CO0 © OO0 QOO0 O0OO0O0Oo

S pRRW WWLW W WwW
N =0Omm Qo v W MMOo

© 0000 QO
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) Subroutines for sample

0000

0000
0000 50
0001 53
0002 51
0003
0003 51
0004 B9 0010
9007 53
08
08 8A 07
A E8 004D R
0 BO 20
F EB 0079 R
2 43
3 E2 F3
5 BO 20
7 E8 0079 R
A BO 20
C E8 0079 R
F 5B
0 B9 0010
3
3 8A 07
5 3C 20
7 72 04
g 3C 7F
B 72 02
D
g BO 2&
F E8 0079 R
0032 43
0033 E2 EE
0035 E8 006C R
0038 59
0039 83 E9 10
003C 77 C5
003E 59
003F 5B
10040 58
0041 C3
0042

- wwwyfastio.com

A-7 Sample program lists

programs
. page 56,132
§ << UTILITY SUBROUTINES >>
! < NOTE >
H 1. umﬁ dump CX bytes from DS:8X
H 2. dsphexw display a word data in hexadecimal form
H 3, dsphexb displaé a byte data in hexadecimal form
H 4. dspcrif print CR+LF
R 5. dspchar display a character
; 6. dspmsg dispiay message
H 7. set_cursor set a cursor position
:
code segment byte public
assume cSs:code,ds:code,es:code,ss:code

dump

linelp:

hexlip:

chrilp:

badchr:
goodchr:

dump

<> public define <>

public dumﬁ ; dump CX byts form DS;:BX
public dsphexw ; display a word data in hexadecimal
public dsphexb ; display a byte data in _hexadegimal
public dspcrlf ; move a cursor to top of next line
public dspchar ; display a character
public dspmsg . display message .
public set_cursor ; set a cursor position
AR AR KK KKK K KKK KK KOk K IO0R XK KOO X KKK KX XK
dump CX bytes from DS:BX
KKK KKK KAKOR R KKK KR X KRR KRR KRR KK KR XK
< NOTE>

dump CX bytes from DS:BX
< ON ENTRY >
CX

: counts
DS:DX : start address
proc near
push ax ; save registers
push bx H
push (39 H

< display a line »
; < ist 100? start >
]

push [-}3 ; save ist op counter
mov cx,10h ; set 2nd loop counter
push bx ; save pointer

¢ display data in hexadecimal form (16 bytes) >
< 2nd loop start >

moy al, [bx ! get a character

call dségax H gisplay a data in hexadecimal form
mov al,’ "’ ; dispiay a space
call dspchar H

inc bx ; increase a pointer
loop hexlp ; < 2nd loop end >
moYl 31,'h‘ ; display a space

a S r H
gov al‘,’9 @ ; display a space
call dspchar H

pop X : recover a pointer
mov cx,10h .5 set 3rd loop counter

< display data in character form (16 bytes) >

al, [bx ; get data.
23; al:[ '] H ?f the data < space or data > 7fh
b badchr ; then digpla{
cmp al,7fh ; else print the data.
jb goodchr H
mov al,’.’
all dspchar ; print the data.
inc bx ; increase a pointer
loop chrip ; < 3rd loop end >
call dsperlf ; print CR+LF
0 CX ; recover 1st_loop counter
gu cx,10h ; update_ist loop counter
ja linelp ; < tst loop end >
pop cx ; Recover registers
pop bx H
pop ax H
ret H
endp
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Cc4
004D R
004D R

QmOmEon
WPREDPO

04
c8
005C R

005C R

OMOCMOTGO
RODOON e S

S~NwonG
SBRNOAMO
OQWWo
~NNP>OTN

0079 R

oum
wmo

oD
0079 R
0A
0079 R

QommmEoo
WEPOPROO

vy fas

Gl

)

N

dsphexw

dsphexw

dsphexb

dsphexb

dsphexn

dsphexn_

dsphexn

dspcrif

dspcrif

KK KKK KK OKOK 3K 2K KKK KK K KK K 3K 3K KK KK K KKK K X 3K KK K K KK K KK K KK K

print a word data in hexadecimal fo
xxxxttxxx:txtxxxx*xxxxxxxxxx**xt#ttt*x:x*x*x:xuxxx:x

< NOTE >
print a word data in hexadecimal form

-< ON ENTRY >

AX : data

proc near
push ax H N
moy al,ah H
call dsphexb : print out high byte
po? ax : H
call dsphexb ; print out low byte
ret

endp

x*xxtxtxx*xxxxxxxxt*xxxxtxxxxxxx*xx*xxxxxxxxx*x:xxxt
print a byte data in hexadecimal for
xxxxxx:*xxxxtxxxxxxxxxkxx*txxx*:xtxxxxxtxx*xxxx*xx**

< NOTE >
print a byte data in hexadecimal form

< ON ENTRY >

AL : data

proc near
push ax H
push cx H
mov cl,4 . shift 4 bits to right
ror al,ct :
call dsphexn . print high nibble
pop cx H
po? ax H )
call dsphexn ; print low nibble
ret

endp

EXXXKRKERREKTKRR IR KIORR X KAR KK KKER KR LKK KKK KKK R X KK KKK
a nibbie data in hexadecimal

rint fo
xx*xxxx*gxxxxxx*xxxxxx:xxxx:x*xxxxxtxxxxxxxxxxxxxtx‘xx
< NOTE >
print a nibble data in hexadecimal form

< ON ENTRY >
AL : data(low 4 bit only)

proc near
push - a H
and 1 ofh ; mask out low 4 bits
add ajl, Oh ; change to ASCII code '0' to '9’
cmp al,3ah s 1f code
Jb dsphexn_10 H
add al,7 i then change to ASCII code 'A’ to 'F’
10;
call dspchar s print out.
pop ax ;
ret H
endp

KRRKKKEAORAIK KKK KKK KKK XK KKK
. print CR +
FRKEKRKKR KKK KKK KK KKK KKK KKK KKK

< NOTE >
print (display) CR + LF

< ON ENTRY >
NON

proc near
push
moyv a] 0dh
call dspchar print CR code
moyv atl,
call dspchar print LF code
pop ax
ret :

endp

o
(=
b d

[=i={=l=l=lnl~le]
jalel=lal=Tatolad
Pt ar-Or-tr-Sr-dv-4

004
004
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HRHHKR KRR KKK KK KT IOOKKKKR KKK KKKk
print a character
AREKEREKKKKKKKKKKKEXKRKRKKKR KK KKKK

< NOTE > .
print a character

H < ON ENTRY >

H AL : data
0079 dspchar proc near
0079 50 ush ax ; save registers
007A 53 gush bx H g
0078 B4 OE mov ah,0eh ; set Int 10h function code (write tty)
007D B3 07 mov b1,07h ; set attribute normal
Q07F CD 10 int i0n ; print a character
0081 5B pop bx ; recover registers
0082 58 po ax H
0083 C3 re H
0084 dspchar endp

H uuxuunxunnuuxnnun

H play messa

: PIRRPIRNIG 3 i-4-4 4 G144 -

: < NOTE.>

H Display message

H < ON ENTRY >

H DS:SI ;: message string (00h is terminater)
0084 dspmsg proc near
0084 50 push ax ; save registers
0085 53 push ~ bx H
0086 dspmsg_loop: .
0086 8A 04 mov al [si] ; get a character
0088 46 inc ; pinter update
0089 3C 00 cmp H term1nate character ?
0088 74 08 Jjz dspmsg exit ; end i
008D B4 OE mov ; set wrﬁ:.e tty function code
008F 83 07 mov bl,7 , set attribute normal
0091 CD 10 int 0h . print a character
0093 EB F1 Jmp dspmsg_loop i ##d LOOP ###
0095 dspmsg_exit:
0095 5B pop bx ; recover registers
0096 58 po ax ;
0097 C3 re
0098 dspmsg endp

H uunnnnnuununnuunnu

3 et a cursor posiriol

: nnunnuuuxnnnnxnnunn

: < NOTE >

H set a cursor position

H < ON ENTRY >

H DH : row positio

H DL : column pos'it.ion
0098 set_cursor proc near
0098 50 push ax ; save registers
0099 53 push bx H
009A B3 00 mov. - ,0 ; set attribute
009C B84 02 mov ah,2 ; set function code
009 CO 10 int 10h ; set cursor position
00AG 58 pop bx , recover registers
00A1 58 pop ax H
00A2 C3 ret
00A3 set_cursor endp
00A3 code ends

end

A-33 Rev. B
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(2) INT 10H / Cartridge2 video access

page 54,132

<< SAMPLE PROGRAM FOR INT 10H (cartridge 2 video) »>>

< NOTE >
This Drogram emulates WRITE-TELETYPE function with attribute.
This ram suports only 8 size screen. If you want to
execu e ﬁrogram on ot.h ar size screen(40 * 25,740 x 10),
you need bo change COLUMN and ROW numbers.

0000 code segment byte public

assume cs:code,ds:code,es:code,ss:code
= 0050 COLUMN equ 80 . 8creen column size
= 0019 ROW equ 25 } screen row size
0100 org 100h

KEXXKXXKKKKKKKEKRKKKRKKRKKRK
Main grogram
AEKEXKEREKKKR KKK KRR RKRR KKK

< NOTE > .
This porgram displays messages with each attribute set.
0100 nt10h proc near
0100 BB 7007 mov bx,7007h ; set initial attr1bute(BH for reverse)
0103 BE 0132 R mov si,offset msgl ; set message 1 pointer
0106 BF 014E R mov di offset msg?2 ; set message 2 pointer
0109 intioh loop1:
0109 56 sh si ; save massage pointer
010A 57 push di .
0108 int10h_loop2:
0108 A 04 mov al,{si] ?et. a characc?
016D 46 inc si ncrease a pointer
010E C 00 cmp al,o ch ck a t:erm1nater
0110 4 05 3z 1n€10h_next if terminater is fou n y stag in this loop
0112 8 0158 R call wrt_tty ; write one character & attribut
0115 EB F4 Jmp intToh_loop2 P 884 Joop 8
0117 tnt10h_next:
0117 E pop si ; POP up a message pointer & exchange
0118 F pop di
0119 ¢ FB t0 cmp bl,10h if attribute is reversed ?
011C 72 ib intioh_next_10 N
O11E 8% EB 0110 sub bx, 110R i update attribute
0122 int10h_next_10:
0122 A E3 mov ah, bl ; change forgrand attribute
0124 A DF mov bl,bh H with background
0126 A FC mov bh,ah H
0128 3 FB 00 cmp bx,0 ; if attribute is 0, then end
0128 75 DC Jnz intioh_ioopi H
012D int10h_exit:
012D B8 4C00 moy ax,4c00h ; terminate this program
0130 CD 21 int 21h :
0132 intioh endp
0132 42 49 4F 53 20 49 msgt / db *BIOS INT10H ‘test.(Normal) :',0
4E 54 31 30 48 20
74 65 73 74 2E 28
4E 6F 72 6D 61 6C
29 20 3A 00
Ot4E 20 28 52 65 76 65 msg2 db ' (Reverse)’,0ah,0dh,0
72 73 65 29 0A 0D .
00
M XK*X**X*!!**#*X*!**X!*Xikxt*!tl*X!*t*l!x*x***
H Write teletype with attribute
H ll*t**iI!X**X**ﬂXX¥**X%l**lt**l*l**xt*l#‘!l**
: < NOTE >
H Write teletype to an active screen
H Attribute 1s valid on every screen mode
H < ON ENTRY >
H AL : character to write
H BL : attribut
0:58 wrt_tty proc near X N
015B 52 push dx ; save registers
015C 51 push (33 H
015D 53 push bx H
0158 50 push ax H
015F 50 push ax ; save character & attibute
A-34 Rev. B
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get current page number

save current gage number

recover attri

set current page numb

get current cursor position in DX
Backspace?

Line~-Feed?

Carriage-Return?

write one character & attribute

increase column number

jump if new cursor position is not
on a right side

increase row number

jump if new cursor position is not
on the bottom of screen

scroll one line up

heck column

f left corner, then ignore
ise backspac

et a new cursor position

reset column
set a new cursor position

row overflo
if Yes, then to scroll

set a new cursor position

recover registers

n:x*xx**x:«xxxtxtx:xxxnuunm::xxxxtxxxx*:nxx!*x*x:uxxxxt

10H Function

03h
XK AOK R XK KK XK KKK KKK KKK KK XKk

; get cursor function

EERRKKRKKERKKKKERKKRKRKK KKK KKK KKK X EKKR KR LR KR KRR KKK KKK KRR KKK KK

INT 10H Function 02h
ERXERKKAKRKRKRK KR KRR KKRRKKRK

set cursor function

0160 53 push bx

0161 E8 D1E7 R call get_scr_mode

0164 B8A E7 mov ah,bh

0166 5B pop bx

0167 BA FC moy bh,ah

0169 EB O1AE R call get_cursor

016C 58 pop X

016D 3C 08 cmp 1,8

016F 74 22 Je tty_bs

0171 3C OA cmp al,To

0173 74 2A Je tty 1f

0175 3C 0D cmp al, 73

0177 74 22 Je tty cr

0179 E8 01DA R call wrt_char

017C  FE C2 inc d]

017E 80 FA 50 cmy d1,COLUMN

0181 75 23 Jne tty_cur

0183 32 D2 xor d1,d1

0185 FE C6 inc

0187 80 FE 19 cmp dh,ROW

018A 75 1A ine tty_cur

018C tty_sri:

018C FE CE dec dh

018E EB8 0188 R call scrollup

0191 EB 13 , amp short n:y cur

0193 tty_bs:

0193 QA D2 or d1,d?

0195 74 12 Jje tty_ext

0197 FE CA dec 1

0199 EB 0B Jmp short tty_cur

0198 tty_cr:

0198 32 D2 or di,d)

0190 EB 07 Jmp short tty_cur

019F tty_1f:

019F (1] inc dh

01A1 80 FE 19 cmp dh, ROW

01A4 E6 Jje tty sri

01A6 Ctty_cur:

0tA6 EB 0183 R call set_cursor

01A9 tty_ext:

01A9 58 pop ax

0tAA 5B pop bx

01AB 59 pop cX

01AC  5A pop dx

01AD C3 ret

01AE wrt_tty endp
: Get cursor position(I
: EEXXEXEEXKKAXKKKIRKKR KKK AKX
; < NOTE >
H Get a cursor position
H < ON ENTRY > disn b
H : splay page number
: ¢ ON EXIT > play pag
H DH : current row position
H DL : current colmn position
H CX : current cursor type

01AE get_cursor proc near

01AE B4 03 mov ah,03h

0180 CD 10 int ioh

01B2 C3 .~ ret

01B3 get_cursor endp
E Set cursor posit
: EXAXKKRAKEKRKKKR KKK AR KKK KKK
H < NOTE >
H Set a cursor position
H ¢ ON ENTRY >
H BH : display page numbar
H DH : new row positio
H DL : new colmn pos‘ltion
set_cursor proc near

B84 02 mov ah,02h
0185 CD 10 int 10h
c3 ret

set_cursor endp

= -y fastio.com

Rev.B


http://www.fastio.com/

O O00C COCOoOQO O0OCOOOO ©OO O
Pur e Qs O Qv S v i Qi o Gurar s Gt g
OOOOOTME MY W

OCENR HA=TORED O~NNSNTMD PO® ©

O QODO DYOOOO

>

01E7
01E7
01E9
O1EB

01EC

01EC

ChhPDF

©~N@UWMOM v

QU OCIOoW
WP CTNOW

OQww

PUNEODO® W

noo 9o o

WO

[elel-]
wOos

O oW
wOs

- wvwy fas

—Q B0
O MED

00
cwo

-

o

-0
on

1E2 R
E7 R

OO W

RRTRTKRRK AR KRR K KKK KK
Scroll up
ARKKEXRKKRKEKIORX KKK KK KK KRKK

< NOTE >
Scroll one line up on a whole screen
< ON ENTSV >
ne

scrollup proc near
push dx ; save registers
push cx H
push bx H
calg read_char ; read attribute of current cursor position
pus ax H
call get_scr_mode ; get screen mode
cmp al, 3 ; graphics mode ?
pop ax R
mov bh,0 ; set attribute Sfor graphics mode)
Ja scroliup_10 ; Jump, if graphics mode
mov bh,ah ; set current attribute
scrotiup_10:
xor CX,CX ; upper left corner (0,0)
mov dh, ROW-1 H
mov dl,COLUMN=-1 ; bottom right coner
mov ax,0601h , scroll up one line
int toh H
pop bx recover registers
pop cx
pop dx
ret
scrollup endp

AXKEEKEKRKKFRKKRRKAKR R KK KRR KKK KK AK R KK KKK

wWrite a character & attribute
l#t*tl*txittt#!*x#llx*tx*xtt*txxtlltlt#xtxttz

< NOTE >

Write one character & attribute
< ON ENTRY >

AL : character to write

BL : attribu

BH : disp1ay page number

wrt_char proc near
mov H onl{ a character
mov ah 09h ; write character function
int 10h
ret
wrt_char endp
xxxxxx:xx:xxxxx*xxxxxxxxxxxxxtxxxxxxtxxxxxx
Read character attribute
*xxxx*xxxxxtxxt*xtxx:xxxx:x*xx&xtt*xx:t*xxx
< NOTE >

Read one character & attribute
< ON ENTRY )

B displa age number
< ON EXITL) play pag

: character
BL : attribute
read_char proc near
mov ah,08h ; write character function
int 10h
ret
read_char endp

xxxtxxx**xtxxxxxxxxx*éxxtttxtq:
Get een
AEEKIRKKERKKKKKKKKKKKK KKK KK KRR K
< NOTE >

Get a current screen mode
< ON ENTRY )

< ON EXIT >
: current screen mode
AH : number of character coiumns on a screen

BH current active display page number

get_scr_mode proc near '

mov ah, 15 ; get screen mode

“int 104 e

ret
get_scr_mode endp
code ends

end int10h
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(3) INT 10H / Touch keyboard LCD access

page 54,132

<< SAMPLE PROGRAM FOR INT 10H (touch panel screen) >>

< NOTE >
This program displays message to a.touch panel screen.

0000 code segment byte public
assume cs:code,ds:code,es:code,ss:code
0100 org 100h
: KEXKKKKXKRXKEKKEKEKKRXKKKKKK
H Main program
: AXRKKKKEXKERXKRKRKK KR KX KKK
; < NOTE >
H Display message with BOX attribute
0100 intioht proc near
; Clear screen (for screen mode 0,1,4,5)
0160 B9 0000 mov cx,0000h ; from top left corner
0103 BA 0819 mov dx,0818h . to bottom right coner
0106 B7 00 mov bh,0 . attribute sel to 0
0108 B8 4600 mov ax,4600h ; clear screen
0108 €D 10 int 10h H
0100 BA 0300 mov dx,0300h ; set cursor position, (3,0)
0110 B7 00 mov bh,0 ; page 0
0112 B4 42 mov ah,42h ;
0114 CD 10 int 10h H
0116 BE 013D R mov si,offset msg ; set message 1 pointer
0119 BO 20 mov al,’ ’ ; set dumn¥ character
0118 B3 45 mav b1,01000101b ; write left side attributes ’[°
011D B4 4E mov ah,4eh ; write one character & attribute
011F CD 10 int 10h H
0121 int10ht_loop:
0121 8A 04 mov al,[si] H ?et one character
0123 46 inc . increase a pointer
0124 3C 00 cmp al,o0 . check terminater .
0126 74 08 Jz in{.iOht_next ; 1f terminater is found, stay in this loop
0128 B3 OF mov b1,00001111b ; set attributes (vertical ruler lines
8 é 36 ?(E) Tg\é ?gglteh ; write one charac(:t:ar & attribute )
012E EB FI Jmp int10ht_loop ! osas oop #e#
0130 int10ht_next:
0130 80 20 “mov al,’' ’ ; dummy character
0132 83 44 moy gg:ygmowb ! wrggz Teft side attributes '}’
2138 &b 15 moY S e : write a character & attribute (write teletype)
0138 B8 4C00 mov 4 H
0138 &b 21 moy g);l,q c00h i terminate this program
013D int10ht endp
013D 53 45 49 4B 4F 20 b ! v
as 89 83 4R 4E 32 msg d SEIKO EPSON CORPORATION',0
43 4F 52 50 4F 52
41 54 49 4F 4E 00
0t55 code ends
s end int1oht

A-37 Rev. B
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(4) INT 13H / Read FDD

i page 54,132
; << SAMPLE PROGRAM FOR INT 13H >>
: < NOTE >
H Read floppy disk sequential]g and display the read data
H This program supports on'ly 360KB FDD. IF want to execute
H this program for athor disk size é mus change inttial
H values MAXTRACK, MAXHEAD. MAXSWCTOR and DRV
H 01
' 01
0000 code segment byte public 01
sSume cs:code,ds:code,es:code,ss:code 0
1]
H <> constant define <> 8
= 0027 MAXTRACK equ 39 ; max., track number 8
= 0001 MAXHEAD equ 1 ;. max. head number
= 0009 MAXSECTOR equ 9 ; max. sector number 0
0
= 0001 SECN equ 1 ; sector count, number
= 0000 DRV egu 0 ; drive numbe 8
H <> public define O 0
extrn dumg'near ; dump CX byts form DS:8X 8
extrn dsphexb:near ; print a byte data in hexadecimal form 0
extrn dsopcrlf:near ; move cursor to top of next line
extrn dspchar:near ; print a character 0
0
0100 org 100h H
01
; XEXEEXXERIRKRXKREKKKRR KK KKK K 01
H majn routine 01
H ARKKEKKXKKKRRKKKKK KKK KKK KKK
: < NOTE >
H Read floppy disk sequentially and display the read data
0100 int13h proc near 8}
0100 toopt: o1
0100 B4 02 mov ah,2 ; read sector function code
0102 80 0% mov al,SECN . read sector counts
0104 82 00 mov dl,DRV . set drive number 01
0106 B8A 36 0188 R mov dh,byte ptr head ; set head number
010A 8A 2E 0187 R mov ch,byte ptr track . set track number 01
QICE 8A OE 0189 R mov cl.b¥ e ptr sector ; set sector number
0112 BB 0i8A R mov bx,offset buffer i ES:BX buffer address
0115 CD 13 int 13h : #8# read sector ###
0117 E8 0152 R cail dspsec ; display read data 03
011A B4 O mov ah,0 H ?et key
011C CD 1 int 16h ; 1f ESC then exit
O011E 3C ¢ cmp al,1bh H
0120 74 2 yz int13h_end ;
0122 FE 06 0189 R inc byte ptr sector ; increase sector number
8}%8 9% g 0189 R 09 grgn t]:yte ptr sector ,MAXSECTOR ; sector number overflowed ?
e 1
0120 C6 06 0189 R 01 mov byte ptr sector,1 ; reset sector number
0132 FE 06 0188 R tnc byte ptr head ; increase head number
8}33 ?g (3:5 0188 R 01 qtgp byteiptr head ,MAXHEAD H Read number over flowed 7
e ; No
013D C6 06 0188 R 00 re\ov bytg ptr head,0 ; reset head number
0142 FE 06 0187 R inc byte ptr track . increase track number
0146 80 3E 0187 R 27 cmp byte ptr track,MAXTRACK ; track number overfiowed ?
0148 76 83 Jjbe loopt i No
014D int13h_end: .
014D BB 4C00 mov ax,4c00h ; terminate this program
0150 CD 2% int 21h H
0152 int13h endp

ChibPDF - www.fastio.com
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AEXKEKKKKKKKKRRKRKKEKKRRRARK KRR
disp1a¥ a sector
AEXKEXEKRXRERAXKKXKRRKKXRKKKKAKEK

¢ NOTE >di 1 data (512 bytes)
splay data as
< ON ENTRY g Y Y
No
0152 dspsec proc near
1 0152 BB 018A R mov bx,offset buffer ; set buffer's top address
4 0155 BS 0020 mov cx,20h ; set loop counter 20H * 10H byte
8 dspsec_loop:
8 51 push ; save counter
9 A0 0187 R moy a'l ,byte ptr track H get t.rack number
C E8 0000 E call dsphexb H
F B0 2D moy H d1sp1ay separator
1 EB8 0000 E call dspchar H
0164 A0 0188 R mov al,byte ptr head H get head number
0167 EB8 0000 E call dsphexb ; display
016A B0 20 mov al, H d'ls lay separator
016C E8 0000 E cail dspchar
6F AQ 0189 R moy al,byte ptr sector get sector number
12 E8 0000 E call dsphexb isplay
75 B0 3A mov al, display separator
77 E8 0000 E call dspchar H
017A B9 0010 moy ¢x, 10h ; set counter (10h bytes)
0170 €8 0000 E caltl dump ; display 10
0180 83 C3 10 add bx 10h H pointer upda
0183 59 op ; recover 1oop counter
0184 E2 D2 oop dspsec Toop . & lo
0186 C3 - ret B
0187 dspsec endp
B <> work area <>
0187 00 track db 0 ; track number
0188 00 head db 0 ; head number
0189 01 sector db 1 ; sector number
018A buffer label byte
018A 0200 [ 00 . db 512 dup(0)
]
038A code ends

end inti13h

A-39 Rev. B
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(5) INT 14H / RS-232C communication

0000

0100

0100 €8 0130 R
0103 E£8 013C R
0106 B8 0000
0109

0109 50

010A E8 0161 R
010D 75 03
010F E8 0000 E
0t12

0112 58

0113 80 FC 00
0116 75 0B
0118 EB Q017C R
011B B4 00
011D 74 EA
011F 3aCc 03
0121 74 05
0123

0123 E8 0157 R
0126 EB E1
0128

0128 E8 0150 R
0128 B8 4C00
0128 CD 21
0130

0130

0130 B4 40
0132 BO 07
0134 B7 03
0136 BA 0000
0139 CD 14
0138 C3

013C
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page 54,132

<< SAMPLE PROGRAM FOR INT 14H >>

< NOTE >
This program receives one character data form a sgerial port and
displays 1t, and sends one character data input form keyboard
to sertal port.

code segment byte public
asgume cé coge ds:code,es:code,ss:code
H <> external define <
extrn dspchar:near ; display one character
B < > constant define <>
BUF _SIZE equ 256 . receive-buffer size
RS_PORT equ 0 ; selial port number
DUMMY_XON equ 13h XON code
DUMMY_. XOFF equ 12h ;i XOFF code
org 100h .
: RRKLRKKIKKX KKK KL KR AR KKK
H Mian program
: FRKAKKKIKKKKKKKKEKKK KKK KK KKK
: < NOTE >
: ° This p ram enables to communicate via RS-232c port 0 by
H 1nterrupg de.
H If CTRL 1s pressed, it terminates this program.
inti14h proc near
init_rs H in1t1a11ze RS~-232C rt
gg}{ open_rs H o?en RS=-232C by interrupt mode
mov ax,0 H ear the sent data & status
h :
int14 -]gﬂgn ax i save key status
call ?et rs H get a data from RS-232¢C
Jnz ntT4h_10 s Jump if, no hing received
call dspchaf H display received data
int14h_10:
pop ax ; recover send data & status
cmp ah,0 H pend1ng data exist ?
jnz intiah_20 : umﬁ es
call get_ kb H o, then get data from keyboard
mov ah,U ; clear send data scat
jz inti14ah_loop H ?umg 1f ke is not ?
cmp at,3  If ermfna character ctri+’c’)
Jz intian_exit H
int14h_20:
catl put_rs ; Send data to RS~-232C
i If cannot send, return value AH <> ¢
3mp intt4h_loop ; loop
int14h_exit:
call close_rs ; close RS-232C PORT
mov ax, 4c00h ; terminate this program
int 2th H
int14h endp
; t**xxxtxxtx**xxx*xt:xxxx:x::ttm:x:
; initialize RS~-23
H xxxxxx*xx**xxxx*xtxxxxxxxx*xxxx;xx
: ¢ NOTE >
: 12;3331129855t2322 Pofen’ ity, 1 stop bit)
H s i ata, non par . sto i
: < ON ENT&Y y P ! P Y P
H None
H < ON EXIT >
H H : line status
H AL : modem status
init_rs proc near
mov ah,40h ; set function code ™
mov al,0rlh . set 4800bps
mov bh,00000011b ; set 8bit data, non parity, 1 stop bit
mov dx,RS_PORT ; set PORT number
int 14H ;
init_rs endp N
A-40 Rev. B
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KEKRKKK KK KKERK KKK KKK KKK KKK K
open RS-232C
ERKKKXKKKKIKRRKKKKKKKK KKK KKK

NOTE >
< QOpen RS-232C port O bg interrupt mode
Buffer is controlled by DTR/DSR 1ine
< ON ENTRY >

one
< ON EXIT >

AH : line status

AL : modem status

nd

013C open_rs proc near
1 ; set functio ode
8}3% 53 (AJ; mgz a?:OOSOOHIb ; DTR,RTS ac tive & DTR/DSR cntroll ON
0140 B7 13 mov bh, DUMMY_XO . set dummy XON code
0142 B3 12 mov b1, DUMMY_XOFF ;. set dummy XOFF code
0144 B9 0100 mov cx,BYUF_ ; set buffer siz
0147 BF 0189 R mov di,offset buffer . set buffer address(ES SI)
014A BA 0000 mov dx,RS_| ; set RS-232C por
014D CD 14 int t14h H
014F C3 ret H
0150 open_rs endp
H nnuxnxxuuuuuxunux
H Close RS-232C
H nnunuununnnunux
: ¢ NOTE >
H Close RS-232C port 0O
H < ON ENTRV >
H ne
close_rs proc near
42 mov ah,42h
gﬁ 0(2)0'0 mov dx RS_PORT
Ccbh 14 int H
close_rs endp
: KEXKKKRKIKK KKK KKK KK KKK K
H Send data
: REKXEKR KK KK IR KKK KKK K KKK K
: < NOTE >
H Send a character data to R$-232C port 0
H < ON ENTRY >
H L : character data
H < ON EXIT >
H AH : sending status (when cannot send, AH is not zero)
H Z-flag : set when completed
put_rs proc near
B4 44 mov ah,44h ; set function code
BA 0000 mov dx,RS_PORT i set RS-232C port
CD 14 int t4h H
0A E4 | or ah,ah B
c3 ret
put_rs endp
; KRXKEKKKXKKRKXRKKK KKK KKK KKK
H receive data
: FKK KKK KR KKK X KKK KKK X KKK KK K
! < NOTE >
H Receive a character data form receive-buffer.
- H < ON ENTRY >
H None
H < ON EXIT »
H AL @ recejved da
H AH _: receiving status $when cannot receive. AH is not zero)
H Z-flag : set when completed
61 get_rs proc near
61 50 push ; save data
62 B4 43 mov ah 43h ; get RS_ 2320 status
64 BA 0000 mov dx )RS ..PORT H
67 CD 14 int 14h H
69 8A DO mov dl,a?l , save receiving status
68 58 pop ax ; recover data
gg gﬁgi mov ah,d} R
or ah,ah i reseive data exist & error does not occuerd ?
70 75 09 nz get_rs_exit ! Jump if No Y
12 B4 45 mov ah,45h H
14 BA 0000 mov dx RS_PORT H
77 CD 14 int 141 . reserve data
78 OA E4 or ah,ah ; set Z-flag
] t_rs_exit:
B C3 get_re ﬁet
¢ get_rs endp

A-41 Rev. B
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EXERXEERKXKRKKKKKAKKKKEKE KRR KK RRKRRRKKKE KK

Get a character form ke;board
EXEKKRKKEERRE KRR EKKKRRXKRKRKKKT AR KKK KKK XKRK

< NOTE >
Get one character data from keyboard
< ON ENTRY >

None
< ON EXIT >
Z-flag = 0 code 1s available
AL : character code
AH : scan code
Z-flag = 1 no code available
get_kb proc near
mog ?h,l ; check input key existence
in ;
3z get_kb_exit ; Jump if it does not exist
mov ah,T H
int 16h ; get data
or ax,ax ; Clear Z-flag
get_kb_exit:
ret
get_kb endp
H << communication buffer >>

buffer label bgte
db 256 dup(?)

code ends
end int14h
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(6) INT "15H / Keyboard interrupt

- wwwyfastio.com

; page 54,132
.’ H << SAMPLE PROGRAM FOR INT 15H »>>
2 H < NOTE >
H Thi gram expands_INT 15H fook process on function 9ih,
H int err complete. This is an exampie of keyboard interrdpt.
;
0000 code segment byte public
assume cs:code,ds:code,es:code,ss:code
H <> constant define <>
= 0054 INTISH_ENT equ 15hx4 ; INT 154 vercter address
= 0020 HOOK_STZE equ 20h ; hook program size as 200h bytes
0100 ’ org 100h
; uunnuun:xnnunuununnxn
; INT 15H install pr g
H AEREKKRRERKKXREKRKKKKA KK KKK R RRKKKK KA RKK
! < NOTE >
H This program installs INT 15H expanded program
0100 inti5h proc near
0100 FA cli ; disable interrupts
0101 B8 0000 mov ax,0 H
0104 8E mov ds,ax ; set se ment
0106 BB 0054 mov bx, INT15H_ENT 3 Int vector offset address
0109 B8 011E R mov ax,offset hook ; set Int 15h verctor
010C 89 Q7 mov word ptr {bx},ax ; ( set offset)
010E 83 C3- 02 add b .2 H
0111 8C C8 mov H
0113 89 07 mov word ptr [bx],ax ; (set segment)
0115 FB sti H
0116 B8 3100 mov ax, 31004 i terminate this program
0119 BA 0020 mov dx,HOOK_SIZE ; set resident program size
011C CD 21 int 21h H
011E inti15h endp
; uuxunnxuuxuuunnuxnun
H INT 15H hook pro
; L L L LT I I T [ e,
: < NOTE >
H This program is a h?ok rocess for INT 15H,
H This program is cal y some BIOS interript process comp1et10n,
H but oth ng executes except called by keybord interrupt wi
H a key click reaiization
H < ON ENTRY >
H AH funct1on cod
H 91H cal]ed when interrupt completed
H AL case
H 02H : by keyboard interrupt
S11E hook proc far
011E 9C pushf ; Save flag register
011F 3D 9102 cmp ax,9102h ; 1f ke ¥ 1nterrupt complete 7?7
0122 75 1A jnz hodk_exit ; junp if
0124 50 push a . Save ragisters
0125 54 push H
0126 52 push dx H
0127 B4 09 mov ah,9 ; buzzer OFF
0129 89 0000 mov cx,0 H .
012C BA 0000 mov dx,0 H
012F CD 18" int 18h H
0131 B4 09 mov ah,$ ; Buzzer ON as 1000Hz 50msec.
0133 B9 03E8 mov cx, 1000 H
0136 BA 0032 moy dx,50 H
0139 CD 18 int 18h H
0138 5A pop dx ;. restore registers
013C 59 pop cXx H
013D 58 - pop ax H
013E hook_exit:
013E 9D popf ; rstore flag register
013F CF iret H
0140 hook endp
0140 code ends
end inti5h
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(7) INT 16H / Keyboard scan

page 54,132

< NOTE >

<< SAMPLE PROGRAM FOR INT 16H >>

Thés program displays keybord status, scan code and character
code.

print a word data in hexadecimal form
print a word data in hexadecimal form
print a character

print a message

set a cursor position

0000 code segment byte pubiic
. assume cs:code,ds:code,es:code,ss:code
H <> external define <>

extrn dsphexb:near
extrn dsphexw:near
extrn dspchar:near
extrn dspmsg:near
extrn set_cursor:near

0100 org 100h

N PROGRAM

< NOTE >

XEEXKFREKRKERERK KKK KKK KKK KKK KK
MAT
AEREKEKERRKEKKXRKXKRKRKRKKKRKK KX

This program displays keybord status, scan code and character
code. If CTRL+'C’ is pressed, this program will be terminated.
0100 nt16h proc near
03100 B8 0003 mov ax,0003h ; clear screen
0103 CD 10 int 10h H
0105 BE 017C R mov si,offset msg ; print message
0108 E8 0000 E call dspmsg H
0108 intieh_loop:
010B B4 01 - moe ah,1 ; check key buffer
0100 CD 16 int 16h H .
010F 75 12 Jnz inti6h_in ; Jump if key exist
0111 B4 02 mov ah,?2 ; check keyboard shift status
0113 CD 16 int 16h B
G115 38 06 0172 R cmp ax,oldst ; ¢heck ols status
0119 74 Fo jz inti16n_Toop i Jump if not deffered
0118 A3 0172 R moy oldst,ax ; save new status
011E &8 0135 R call dsp_keys H displag shift status
0121 EB EB 3mp intT6h_loop 3 %a% LOOP ##s
0121 intiéh_in:
0123 B4 00 mov ah,0 ; Get input key
0125 CD 16 int 16h H
0127 50 push ax H
0128 E8 0154 R cali dsp_keyd ;. display caracter code & scan code
0128 58 pop ax ;
012¢  3C 03 cmp al,3 ; Ctrl + °C* ?
012E 75 DB Jjnz 1n£16h__1oop ; 1f yes, then exit
0130 B8 4C00 mov ax,4c00h ; terminate this program
0133 €D 21 int 215
0135 inti6h endp
: e mm
H display key shift status
: AXKKEXEKRRKKRAKKRRKRRKKKKKRX KK KX KKRK K KKK
: < NOTE >
H display key shift status
H < ON ENTRY >
H None
0135 dsp_keys proc near
0135 BE 0174 R mov si,offset on_msg : message 'ON’
0138 BF 0178 R mov di,offset off_msg ; message 'OFF’ .
0138 BA 0212 mov dx,0212h ; set a cursor position
013t 89 0008 mov cx,8 ; set a counter
0141 dsp_keys_loop:
0141 E8 0000 E call set_cursor ; set & cursor position
0144 56 push si ; save message pointer
0145 DO CO rol al,1 ; key status’ --> Carry
0147 72 Q2 je dsp_keys_10 ;s Jump if this status’ is active i
0149 BB F7 mov si,di ; else change massage pointer to 'OFF’
0148 ~— dsp_keys_10;
014B EB 0000 € caltl dspmsg ; display 'ON’ or 'OFF’
014E 5E pop si ., recover message pointer
014F FE C6 inc dh ; change a cursor row poition
0151 E2 EE loop dsp_keys_loop : LOOP
0153 C3 ret
0154 dsp_keys endp
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0221

0235

0247
0248

< NOTE >

dsp_keyd
BA 0012 moy
EB8 0000 E call
E8 0000 E call
BA 0015 mov
E8 0000 E call
E8 0000 E call
BA 0112 moy
E8 000C E call
8A C4 moy
ES8 0000 E call
Cc3 ret
dsp_keyd
FFFF oldst dw
H <> messa
4F 4E 20 0C on_msg db
4F 46 46 00 off_msg db
ms label b
63 68 61 72 61 63 s db y
74 65 72 20 63 6F
64 65 20 20 3A 20
20 20 28 20 29 0D
0A S
73 63 61 6E 20 63 db
6F 64 65 20 20 20
20 20 20 20 3A 20
0D OA
20 20 20 20 49 6E db
73 20 4C 6F 63 68
20 20 20 20 3A 20
0D 0A
20 20 20 20 43 61 db
70 73 20 4C 6F 63
68 20 20 20 3A 20
0D OA
20 20 20 20 4E 75 db
6D 20 4C 6F 63 6B
20 20 20 20 3A 20
0D 0A
20 20 20 20 53 63 db
72 6F 6C BC 20 4C
6F 63 6B 20 3A 20
0D OA
20 20 20 20 41 6C db
74 20 4C 6F 63 6B
20 20 20 20 3A 20
0D OA
20 20 20 20 43 74 db
72 6C 20 20 20 20
20 20 20 20 3A 20
0D 0A
20 2% 20 20 53 68 db
69 66 74 28 4C 29
20 20 20 20 3A 20
0D DA
20 20 20 20 53 68 db
69 66 74 28 52 29
20 20 20 20 3A 20
00 db
code ends
end

v fastio.com

character ¢

displa
PPPPIRR-S At M-It 193118

disglay a character

¢ ON ENTRY

AH : scan code
AL : character code

proc near
dx,0012h
set_cursor
dsphexb
dx,0015h
sef_cursor
dspchar

0112h
se€ _cursor

, 8l
dsphexb
endp
Offffh

ge define <>

"ON_*,0
OFF’,0

te

character code

'scan code

’ Ins Lock

’ Caps Lock

' Num Lock

' Scroil Lock :
’ Alt Lock

’ ctri

’ Shift(L)

’ shift(R)

o

int16h

#txxxxxtxtxt***:xxxxx*xxxxxz*tx#xxxxtxxt*xttzx*x:x

ode & ode
xxx#xxx*xxxxxxxxxxxxxxx

code & a scan code

set a cursor positio

; display a character code (hexadecimal)

; o1d key status

( )’,odh,0ah

', 0dh,0ah

',0dh, 0ah

',0dh,0ah

',0dh,0ah

',0dh,0ah

',0dh,0ah

',0dh,0ah

',0dh,0ah

set a cursor position
display a character code

set a cursor position

display a scan code (hexadecimal)
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(8) INT 17H / Print out

page 54,132

<< SAMPLE PROGRAM FOR INT 17H >>

< NOTE >
This program prints out messages to a priner. It displays cause
of errore if any errors are detected.
This program prints out to only printer port NO 0. If you wont
to print out to the other ports, %ou need to change PRN_NO
(ex. : 3 for a cartridge printer H)

0000 code segment byte public
assume cs:code,ds:code,es:code,ss:code
H <> exteral define <
extrn dspmsg:near ; display message

H <> constant define <>
= 0000 PRN_NO equ [ ; printer code
0100 org 100h

; KREEERKXKKRKKKKKKEKRRRKK KRR K

H Main program

H EEKEXKKKKRKXKEARKEKKKKK KKK AKX

H < NOTE >

H This program prints out message to a priner and displays cause

H of errors if any error is detected.
0100 intt7h proc near
0100 0175 R mov si,offset msg 7 set printout message pointer
0103 BA 0000 mov dx,PRN_NO ; set printer number
0106 int17h_190p: )
0106 EB8 0123 R call Ist_stat ; check a printer status
0109 72 10 c intT7h_err . Jump if error
0108 DO C4 rol ah,1 ; Check a busy bit
0100 73 F7 jnc int17h_loop H
010F 8A 04 mov al,[si1] ; get a character
0111 46 inc s ; increase a pointer
0112 3C Q0 cmp al,0 ; terminate character ?
0114 74 08 Jz int17h_exit 7 Jump 1f Yes
0116 E8 0133 R call 1st_out ; print out a character
0112 73 EB Jnc intT7h_loop ; ##% Toop #es
0118 int17h_err:;
011B EB 0143 R call ist_err ; call error handler
G11E int17h_exit:
Ot1E B8 4C00 mov ax,4c00h ; terminate this program
0121 CD 21 int 21h H
0123 inti17h endp

: KRKEKRKKAKKERKARKKKKK KRR KK KKK KR XKKK

H check printer status

H KRR R K KORK KKK KK KKK KK KKK KK XKk K KKK

: < NOTE »

H check a printer status

H < ON ENTRY >

H one

H < ON EXIT >

H AH : printer status

H C-flag ON : error detec

H C-Flag ON : printer available
ai123 Ist_stat proc near
0123 B4 02 mov ah,2 H
0125 CD 17 int 17h ; get printer status
0127 F6 C4 10 test ah,00010000b : printer selected ?
012A 74 05 iz Ist_stat_err . Jump if No
012C F6 C4 29 est ah,00101001b ; paper qut, printer error or time out ?
012F 74 01 jz Tst_stat_exit ! jump 1f NO
0131 1st_stat_err:
0131 F9 stc ; set carry-flag on an error
0132 1st_stat_exit:
0132 cC3 ret
0133 I1st_stat endp
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KEKERKKEKKRKEXEKRRKKKEKKKKKKKK KRR KRKKRX

print out a characte
uxxnxuununnntunn*uunn

< NOTE >

< ON ENTRY
character data

AL -
¢ ON EXIT >~
A : printer status (bit 7 is a ready status)
C-flag ON : error detect

C-Flag ON : printer available

Rrin: out one character

0133 1st_out proc near
0133 B4 g0 mov ah,0 ; print out a character.
0135 CD 17 int 17 H
0137 F6 C4 10 test ah 00010000b H printer selected ?
013A 74 05 gz st_o v if No then erros
013C F8 C4 29 test ah UO10T001b . paper out printer error or time out?
013F 74 01 iz ist _out_exit ; Jump §f N
0141 Ist_out_err:
0141 F9 stc ; set carry-flag on an error return
0142 Ist_out_exit:
0t42 C3 ret
0143 ist_out endp
; nnnxuuxnnnxunuuu
H ror hand
: ununuunnunuuxun
H < NOTE >
H display error messages
H < ON ENTRY >
H AH : printer status
H < ON EXIT >
H None
0143 ! ist_err proc near
0143 BE Q19t R mov si,offset err_timeout ; set time out error message
0146 F6 C4 O1t test ah,00000001b ; time out err r
0149 74 03 iz 1st_err_io i Jump 1
0148 E8 0000 E call dspmsg ; if Yes then display the message
014E Ist_err_ 10
014E 83 FA 03 mp gx,3 ; iIf cartridge ?rinter is selected
0151 74 21 jz 1st_err_a0 i then skip following checks
0153 BE 01AA R offset err_prterr ; set printer error message
0156 F6 C4 08 t.est ah 00001000b H printer error ?
0159 74 03 z 1st_err_20 H Jume No
0158 E8 0000 E call dspmsg H es, then display the message
015€ 1st_err_20:
015E BE 01C2 R mov si1,0ffset err_select ; set select error message
0161 F6 C4 10 test ah,00010000b H select error ?
0164 75 03 nz Tst_err_30 ! 4ume it No
0166 E8 0000 E call dspmsg ;. 1f Yes, then display the message
G169 I1st_err_30:
0169 BE Q1E4 R mov si,offset err_nopaper + set paper our. error message
016C F6 C4 20 test ah,00100000b ; baper o t
016F 74 03 z ist_err_4a0 : ,}ume
0171 E8 0000 E call dspitisg HER R es, chen display the message
0174 1st_err_40:
0174 C3 ret
N
0178 Ist_err endp
H <> print out message define >
0175 42 49 4F 53 20 49 msg db 'BIOS INT 17H TEST PROGRAM',0dh,0ah,0
4E 54 20 31 37 48
20 54 45 53 54 20
50 52 4F 47 52 41
4D 0D 0A 00
H <> error messages define <>
0191 121 21 20 74 69 err_timeout db ‘11l time out error 11:',0dh,0ah,0
D 65 20 6F 75 74
0 65 72 72 6F 72
8 21 21 21 0D 0A
01AA 121 21 20 70 72 err_prterr db "1t} printer error 11!',0dh,0ah,0
9 6E 74 65 72 20
5 72 72 6F 72 20
121 21 0D QA 00
01c2 121 .21 20 70 72 err_select db ‘111 printer does not select !!!’,0dh,0ah,0
9 BE 74 85 72 20
4 6F 65 73 20 6E
F 74 20 73 65 6C
5 63 74 20 21 21
1 0D 0A 0C
01E4 121 21 20 70 61 err_nopaper db ‘i1l paper out t!1',0dh,0ah,0
0 85 72 20 20 6F
75 74 20 21 21 21
0D 0A 00
01F9 code ends
end int17h
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(9) INT 18H / Read system values

page 54,132

<< SAMPLE PROGRAM FOR INT 18H (sub function 00) >>

< NOTE >
This program reads and displays system values.
01A6
01A9
0000 code segment byte publi Q01AC
assume cs:code, ds code,es:code,ss:code 01AF
0181
H <> extrenal define <> g}gé
extrn dspmsg:near ; display message 0188
extrn dsphexb:near ; display a byte data in hexadecimal form g}gg
01BF
01C2
0100 org 100h 01C4
; ERKKEAKKEAKKRIKK KRR KK KRR KK 01ce
H Main grogram 01C9
: EXKKKKKKKKKKKKKKRKRKKKKK KR KK 01é9
H < NOTE > 01CC
B This program reads and displays system values. 01CF
0100 int18h00 proc near
01D1
H < Auto power off time >
0169 5 0000 E 0% Gepmes™e MO0 ! dispal
ca spms ispaly message
0106 B8 0000 mov ax?o 8 ! read alto power off time o101
0108 CD 18 int 18h H
0108 £8 0000 E call dsphexb ; display the time read
G10E B4 0O mov ah,0 ; wait for key-in
0110 CD 16 int 16h H
H < Auto back light off time > 01F3
0112 BE 01F3 R moy si,offset fnoi ; display messaE .
0115 EB8 0000 E call dspmsg ; read auto back light off time
0118 B8 0001 mov ax,1 H
BiE 22 i ¢ B e | a1ep1sy tne tjne resc
ca sphex H spla e -time rea
0120 B4 00 mov an-o ! wait Tor Key-in 0218
0122 CD 16 int 16h ;
H < Auto cartridge printer power off time >
D124 BE 021B R moy si,offset fno2 ; display message
0127 E8 0000 E call dspmsg H
g 6 (B:S (1)302 rinoxt' ¢1ax,2 . read auto cartridge printer off time 024A
n H
012F E8 0000 E call dsphexb disglay the time read
0132 B4 00 mov ah,0 Wi for key
0134 CD 16 int 16h H
H { Power ON start Mode > 0263
0136 BE 024A R mov si,offset fno3 ; display message
0139 E8 0000 E call dspmsg H
013C B8 0003 moy ax,3 : ; read current Power ON start mode 0279
O13F CD 18 int 18h H
0141 BE 02A1 R mov si,offset fn03_00 ; set message pointer for warm—start
0144 3C 00 cmp a . worm-st
0146 74 03 iz 1nt.1800 3x s Jump if Y 028C
0148 BE 02AC R ) mov si,offsét fn03_01 ; set message pointer for resume-start
0148 int1800_3x;
014B £8 0000 E call dspmsg H d1s€lay current mode
014E B4 00 - mov ah,0 ; wait for key-in
0150 CD 18 int 16h H 02A1
H <Ke board count
0152 BE 0263 R mo y s fsez fno4 ; display message 02aC
0155 EB 0000 E caH dspm H
0158 B8 0004 mov ax,4 ; read current keyboard mode
0158 CD 18 int 18h ; 0289
0150 BE 02B9 R mov sv offset fn04_00 ; set message pointer for ASCII oz8F
0160 3C 00 cmp ; ASCII 2
0162 74 11 jz $ntiag H jump 1f Yes
0164 BE 02BF R mov si, offset. £no4_01 . Be sage pointer for EUROPE I 02cD
0167 FE CB dec al H EUROPE I(except for GERMAN & FRANCE) ?
0169 74 O0A jz int1800_4x 3 jump | Yes 0206
0168 BE 02CD R mov si,offset fn04_02 ; set m ge pointer for EUROPE II
016E FE C8 dec al H EUROPE 11 (G RMAN & FRANCE) ? ozoe
0170 74 03 Jz 1nt1 _4X ; Jump if Ye
0172 BE 02D6 R mov s, offset. fno4_03 i set message pointer for KANA 02€E7
0175 int1800_ ax; 02F2
0175 E8 0000 E ail dspmsg ; display country
0178 B4 00 mov ah,Q H
017A CD 16 int 16h : 02FF
H < Character set > 0304
017C BE 0279 R oV offset fno5 ; display massage
017F EB 0000 E call dspmsg :
0182 B8 0005 mov ax ; read current character set 0315
0185 CD 18 \ int 18h H . 0321
0187 BE 02DB R mov si,offset fn05_00 ; set messa e go‘lnter for ASCII tight
i T idago o | Rt T
z n H
8 gg BE 02E7 R |'111ov si,offset fno5_01 ; set message pointer for ASCII bold
0191 FE C8 dec al . ASCII
0193 74 OA jz int1800_5x Jump Yes
0195 BE 02F2 R mov 51 offset fno05_02 set messa?e pointer for Scandinavian
0198 FE dec Scandinav 033F
019A 74 jz 1nt18 5x Jump if
019C BE 02FF R mov s'l offset fn05_03 . set message pointer for KANA
8 8? E8 0000 E int1800 5)(]1 dspmsg ; display current character set
o1A7 2 %8 Tht 16h i wait for key-in
A—48 Rev. B
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< Printer Port

1A6 BE 028C R [+3% si ffset fnoé ; display message

{A9 E8 0000 E call dspl H .

{AC B8 0006 mov ax.s ; read current printer port

{AF  CD 18 int 18h H

181 BE 0304 R mov si offset fn06_00 H set message pointer for port 0
184 3C 0O cmp H [

186 74 11 hE4 inﬁla H Jump \f Ye

188 BE 0315 R mov si, offset fn06_01 ; set message pointer for port 1
1BB  FE C8 dec al ; Port 1

1BD 74 0A NE4 intla ; Jump if

iBF BE 0321 R mov si, offsec fn06_02 H set message pointer for port 2
12 FE C8 dec al ; Port 2

14 74 03 Jjz 1nt18 B T Jump 1f Yes

11C6 BE 032D R mov si, offset fno6_03 ! set message pointer for port 3
01C9 int1800_ Sx

91C9 E8 0000 E ail dspmsg ; display current printer port
11CC B8 4C00 mov ax,4c00h ; terminate this porgram

011ICF CD 21 int 21h H

0101 < int18h00 endp

<> message define <>

0101 Og 03 t} 9 3 g fnoo db odh,Cah, 'Auto powr off time.{minutes) : ’,0
F 66 66 20 74 69
D 65 2& 28 6D 69
E 75 74 65 73 29
0 3A 20 00
01F3 8 9 A} g 73 g fno1 db 0odh,0ah, 'Auto back 1ight off time.(minutes) : ',0
C 69 67 68 74 20
F 66 66 20 74 69
D 65 2t 28 6D 69
E 75 74 65 73 29
. 0 3A 20 00
218 8 g A} 7% 72 ; fno2 db 0dh,0ah, 'Auto cartridge printer off time.(minutes) : ',0
9 64 67 65 20 70
N 2 69 6E 74 65 72
Q0 6F 66 66 20 74
69 6D 65 2E 28 6D
69 6E 75 74 65 73
4 29 20 3A 20 00
124A g% §§ g E é g fno3 db odh,0ah, 'Power on start mode : ',0
D
85 64 65 20 3A 20
1263 §E gg ZE gg éé gé fno4 db 0dh,0ah, 'keyboard country : ',0
79 90 OR 43 69 &) 12
' oha .
g; gg ;: gg g% %8 fnos db 0dh,0ah, 'Character set : ’,0
128C gg 0A 44 65 66 61
06 ! :
gg gg ;2 %g ;g Zg fn db 0dh,0ah, 'Default printer : ',0
3A 20 00
2A1 57 6F 72 6D 20 73 fno ’ !
e BHEHB L TG e st
v
58 83 73.13 9% 5% no3_01 db Resume start',0
1289 41 53 43 49 49 00 £n04_00 db 'ASCTEI’
02BF 47 45 52 4D 41 4E fn04_-01 db ’GERM%N:gRENCH'.O
ig 38 52 45 4E 43
i2CO :? 22 3% 4F 50 45 fno4_02 db 'EUROPEAN’,0
0206 4B 41 4E 41 00 fn04_03 db *KANA’ , 0
208 41 53 43 49 49 20 ’
- 2? g g; gg 13 §g :n05_00 db ASCII 1ight’,0
» ’
e gg ~§ g$ gé gg . fn05_01 db ASCII bold',0
» s
gg 3ol eE et 8 no05_02 db Scandinavian’,0
12FF 4B 41 4E 41 00 fno5_03 db *KANA',0
1304 42 75 69 6C 74 20 f '
gg E gg ;g g% 29 n06_00 db Built in printer’,0
315 72 65 73 65 72 76 ' ’
e EHERRE LD e o
02 *
o B BB e canerids s
’
gs é ?2 %g ;g 3% n06_03 db Cartridge printer’,0
133F code ends
end int18h00
A-49 Rev. B
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(10) INT 18H / Define touch- keys (

page 54,132

<< SAMPLE PROGRAM FOR INT 18H (TOUCH KEY DEFINE) >>

< NOTE >
This program defines and displays touch keyboard.

0000 code segment byte public
assume cs:code,ds:code,as:code,ss:code
0100 org 100h ooc
H EEXKKKARRKRKRKEKK KKK KK KK KKK
H main program
; KERKKERKKKRKKRKRKER KKK KK KKKKK
: < NOTE > o1
H This program defines and displays touch keys on a touch keyboard.
0100 inti8h1o proc near
0100 B8 4000 mov ax,4000h ; Clear touch keyboard LCD (set mode 0)
0103 CD 10 int 10h H
0105 B8 1002 mov ax,1002h ; initialize touch key (all disable)
0108 BA 0000 mov dx,0 H
0108 CD 18 int 18h H 010
010D B4 14 mov ah,14h ; set a function code 8}8
010F BO 20 mov al,20n . set a ke){ position (top left side)
0111 B3 4F mov bl,4fh ; set display attribjte (box) 010
0113 B6 01 mov dh,0th ; set key attribute schck ON) 010
0115 BF 012E R mov di,offset keydsp . set key display pointer 010
0118 B9 0060 mov cx,8%12 . set key block number (loop counter) 010
0118 int18h10_loop: 8
0118 51 push cx e 0
011C B8A 15 mov dl.sdil , set a key code (same as disp’la data). 0
011E B9 0101 mov cx,0101h ; set a key number (one ke ¥ 0
0121 CD 18 int 18h ; define touch key di o
0123 FE CO jnc al . increase key positio 0
0125 47 inc di . Increase key display po'lncer 0
0126 59 op cx ; 1f al) defined 0
0127 E2 F2 cop int18h10_loop ; 1f not then loop o1
129 B8 4C00 mov ax,4c00h ; terminate this porgram g1
012¢ CD 21 int 21h ; 5
012E inti8hio endp g
0
; <> display data define <> g
012E keydsp label bxte 0
012E g ; 3 %k %g db 20h,21h,22h,23h,24h,25h,26h,27h,28h,29h,2ah,2bh, 2¢ch, 2dh, 2eh,2fh g
C 20 3 4]
013k g ; 3 g: gg db 30h,31h,32h,33h,34h.35h.36h,37h.38h,39h.3ah,3bh,3¢h,3dh,38h,3fh
C 3D F
014E 40 41 43 44 45
f?; 33 y 1? 44 45 db 40n,41h,42h,43h,44h,45h,46h,47h,48h,49n,4ah,4bh,4ch,4dh,4eh,4fh o1
015€ g _l, S gﬁ gg db 50h,51h,52h,53h,54h,55h,56h,57h,58h,59h,5ah,5bh,5ch,5dh,5eh,5Fh
C 50 F
016E g ; 8 g: ga db 60h,61h,62h,63h,64h,65h,66h,67h,68h,68h,6ah,6bh,6ch,6dh,6eh,6fh 01
C 6D 6E 6F
O17E€ g 3[ ‘3 ;x ;g db 70h,71h,72h,73h,74h,75n,76h,77h,78h,79h,7ah,7bh, 7ch, 7dh, 7eh,7fh
C 70 76 7F
02
018E code ends
end int18hi10
/
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(11) INT 18H / Read Barcode (UART)

page 54,132

<< SAMPLE PROGRAM FOR INT 18H (UART:barcode)} >>

< NOTE >
en UART for barcode reader, read a barcode and display it

Q
Bgrcode reader used for this program {8 asynchronous type
with communication arameter of 9600 bps, EVEN parity,
7 bit/char, 1 stop bi ARK:
0000 code segment
assume cs:code,ds:code,es:code
H <> extrenal define <
extrn dspmsg:near ; display message.
0100 org 100h
rd.
H xx**xxxtxxxxxxxx*xtx*xxxx*xxxx:xx*xxxtxxxxxxxxax
H nchronous t Barcode reade
: x*txt**x:xm AR R AL,
H < NOTE >
H Ren UART for barcode reader, read a barcode and then display
H e barcode read.
0100 start:
0100 B8 2002 mov ax,20hx256+2 3 MARK=1
0103 BB 01C7 mov bx,1%256+11000111b . timeout=1s
; 9600bps, EVENpar1ty, 7bit/char, 1stop bit
0106 B9 0100 mov cx,256 ; set Rx buffer size
0109 BF 014A R mov di,of fset queu ; set Rx buffer offset address
010C CD 18 int 18h ; iInitialize UART
G10E B4 21 mov ah,21h H
0110 B1 50 moy cl,'P’ ; command to disable barcode type ouput
0112 CD 18 int 18h . send a command to BCR
0114 72 19 b error ; if timeout detected,
. 0116 wait:
0116 B4 22 mov ah,22h
0118 CD 18 int 18h ; receive a character from UART
011A 72 13 Jjb error ; if error detected
011C 74 F8 Je wait ; 1f data unavailabie
011E 83 07 mov by, ; set attribute to disp]ay
0120 B4 OF moy ah,Oeh H
0122 CD 10 int 1ioh . display a character
0124 3C 0D cmp al,0dh H
0158 88 OEoA hos ::iOeOah P
9158 &8 96 int 10 ! if CR is received, append LF
Q12D EB E7 Jmp wait
012F error:
012F BE 013F R moy si,offset errmsg H
0132 &8 %090 © oy X IoRk256+0 ;
0138 &8 %8 int 18R oon ! disable UART
4 mov ax,4c H
33 & 2?00 int 21h ! return to DOS
H <> error message <>
013F OD OA 45 72 72 6F errmsg: db odh,0ah,’Error!’,0dh,0ah,0
72 21 0D _0A 00
H <> buffer define <>
014A 0100 [ o queu: db 256 dup(?)
)
024A code

nds
aend start
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(12) INT 18H / Read Barcode

page 54,132

<< SAMPLE PROGRAM FOR INT 18H (barcode reader) >>

< NOTE >
This program opens barcode reader, reads a barcode and displays.

it CAUTION 111
BARCODE.COM must be installed before this routine is executed.

0000 code segment
assume cs:code,ds:code,es:code
H <> extrenal define <>
extrn dspmsg:near ; display message
0100 org 100h

#xu:xxxxtxxxxxxn(xt!xxnrx*x:*x*x*x:x:xx*x:xtm

Barcode reader sample pro
xuuxnnuunxuuuuuuuu nnxuun

<

NOTE >
This program opens barcode reader, reads a barcode and displays data.

0100 start:
0100 B8 3000 mov ax,30hx256+0 ; set multi-read
0103 88 0000 mov bx,0 ; set default paramete
0106 CD 18 int 18h ; initialize ICF 1nterface
0108 F6 C4 80 test ah,80h H
0108 74 17 Je error ; error if BARCODE.COM is not installed
0100 wait:
010D B4 32 moy ah,32h H
010F CD 18 int 18n ; read a barcode
0111 74 FA Je wailt ; waite if data unavailabIe
0113 B3 07 mov bl,7 ; set attribute to displa
0115 B4 OE mov ah, Oeh H
0117 CD 10 int ; display a character
0119 3C 0D cmp al,0dh H
0118 75 FO jne wal :
0110 B8 OEOA moy ax,0elah H
0120 €D 10 int 10h ; if CR is received, append LF
0122 E&EB E9 Jmp wait H
0124 error:
0124 BE 012F R moy si,offset e 5! H
0127 E8 0000 E call dspms: v errmeg H
012A B8 4C00 mov ax, 4c80h H
0120 CD 21 int 21h i Return to DOS
H <> error message <>

012F OD 0A 42 41 52 43 arrmsg: db 0dh, 0. 'BAR . [

AF 44 45 22 25 47 g ,0ah, CODE.COM not installed!’,0dh,0ah,0

4D 20 6E 6F 74 20

69 6E 73 74 61 6C

6C 65 64 21 0D QA

00
014E code ends

end start
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(13) INT 1AH : 79H / Alarm interrupt
A page 54,132
; << SAMPLE PROGRAM FOR INT 1AH, INT 79H >)>
8 ; < NOTE >
H This program shows how_to use alarm 1nterru€t.
H This program use BIOS_INT_18H function 43H to occur alarm
H interrupt and expand INT 79H hook Lo display alarm message.
4
0000 code segment byte public
assume cs:code,ds:code,es:code,ss:code
H <> constant value <>
= 01E4 INT79H_ENT equ T9hx*4 ; INT 15H vercter address
= 0030 HOOK_STZE equ 30h ; hook program size 300h bytes
0100 org 100h
; AKEKKKERKRKKKEKE XK KL XA KK KK KKK KKK KK
H 794 install program
; AKKKXKEXXRKKKKKELRKKRKRKRKAKRKK KKK KKKKRK
; < NOTE >
H Set alarm time evry 1 minute and expand INT 79H hook to
H display messages.
0100 inti1ah proc near
0100 B4 43 mov ah,43h ; set an alarm time
0102 BB FFFF mov bx,0ffffh ; set a t minute interval
0105 B9 FFFF mov cx,0ffffh H
0108 BA OOFF mov dx,00ffh H
0108 CD 1A int 1ah
010D FA cit ; disable interrupts
010E B8 0000 mov ax,0 H
0111 8E D8 mov ds, ax . set segment 0O
0113 BB O1E4 mov bx, INTT9H_ENT ; sat Int 79h vector offset address
0116 88 0128 R mov ax,offset int79h ; set Int 7%h verctor
0119 89 07 mov word ptr [bx],ax ; (set offset)
0118 83 C3 02 add bx,2 H
0iiE 8C C8 mov ax,cs H
0120 89 07 mov word ptr [bx],ax ; (set segment)
0122 FB sti H
0123 B8 3100 mov ax,3100H . terminate this program
0126 BA 0030 moy dx,HOOK_SIZE ; set resident program size
6129 CD 21 int 21h H
012B intlah endp
H KK ERKK KKK KKK KK KRR K KKK K KKKR KKK
H 79H hook pr0§ram
: ARKERXKRKXRRKKIRKKRRKRRKKK KX KK D KXKKR
H < NOTE >
H This is an expanded alarm interrupt process.
This program changes screen page 1, displays message
H and sounds a speeker. When ESC key is pressed, it
H recovers screen page 0 and exits.
0128 int79h proc far
012B  9C pushf ; save f‘la? register
012C 50 push ax ; save registers
0120 53 push bx H
012E 51 push o34 H
012F 52 push dx H
0130 56 push si v
0131 & push ds B
0132 8C C8 mov ax,cs ; set DS
0134 8E D8 mov ds,ax H
0136 80 3E 01AF R 00 cmp byte gtr int79h_f1g,0 ; alarm display now ?
0138 75 6 jnz int79h_exit ; 1f Yes, then exit
013D - C6 06 O1AF R 01 mov byte ptr int79h_fig,1
0142 BB 0501 mov ax,0501h ; set screen page 1
0145 CD 10 int 10h H
0147 88 0600 mov ax,0600h ; clear screen
014A B9 0000 mov cx,0 ;
014D BA 1949 mov dx,1949h H
0150 B7 07 moy bh, H
0152 CD 10 int 10h H
0154 B4 02 mov ah,0Zh ; set cursor position
0156 B7 01 mov bh, 1 H
0158 BA 020A mov dx,020ah H

Ch - wwwfastio.com
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015B CD 10 int 10h
015D B8E 01BO R mov s1,offset alarmmsg
0160 int79h_10:
0160 8A 04 mov al,[si]
0162 46 inc si
0163 3C 00 cmp al,o
0165 74 08 iz int79n_20
0167 B4 0E mov ah,Oeh
0169 B3 07 mov bl,
0168 CD 10 int 10h
016D EB Ft Imp int79h_10
016F int79h_20:
016F B4 09 mov 9
0171 B89 0000 mov cx,0
0174 BA 0000 mov dx,0
0177 CD 18 int 18h
0179 B9 0003 mov cx,3
017¢C int79h_25:
017C 51 push 223
0170 B4 09 mov ah,9
017F B9 03ES8 mov cx, 1000
0182 BA 0078 moy dx, 120
0185 CD 18 int 18h
0187 B4 09 mov ah,9
0189 BY% Q5DC mov cx, 1500
018C BA 0078 mov dx, 120
018F CD 18 int 18h
0191 59 op 313
0192 E2 ES8 oop int79h_25
0194 int79h_30:
0194 88 0000 mov ax,0
0197 CD 16 int 16h
0199 3C 1B cmp al, 1bh
019B 75 F7 jnz int79n_30
019D B8 0500 mov ax,0500h
01AQ CD 10 int 1
01A2 C6 06 O1AF R 00 mov byte ptr int7gh_f1g,0
01A7 int79h_exit:
01A7 IF pop ds
01A8 5E pop si
01AS 5A pop dx
01AA 59 pop cX
01A8 5B pop bx
01AC 58 pop ax
01AD 9D popf
01AE CF iret
01AF int79nh endp
01AF 00 int7oh_flg db 0
H <> alarm message <>
01B0 21 21 21 20 41 4C alarmmsg db "1t ALARM TIME
41 52 40 20 54 49.
4D 45 20 21 2% 21
o0
01C3 code ends
end inti1ah
.
<
\
J
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set message pointer

display alarm message

set buzzer to OFF

set loop counter

Buzzer ON 1000Hz 120msec

Buzzer ON 1500Hz 120msec

wait intil1l ESC is pressed

set page 0

restore regisfers

rstore flag register
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(14

) RAM disk access

page 54,132

< NOTE >

<< SAMPLE PROGRAM FOR RAM

This porgram shows how to

BANK USAGE >>

access expanded RAM DISK.

code segment public by
assume cs:code, ds code
H <> extrnal define <
d n ; dump CX byte form DS:BX
g:&;g csE exg?aear H disglay aybyhe data in hexadecimal form
extrn dsphexw:near ; display a word data in hexadecimal form
extrn dspmsg:near : display messag
extrn dspchar:near ; display 1 character
org 100h
: EXERLKKKKIKE XK EK KR KK KRLKKE KKK KKK KK RKKRKK
H Displax expansion RAM data
H EXKKXKKKKRRRKKKARKKRKKKKKRKRKKKKK KKK RKKKK
: ¢ NoTE )d¥ 1 d RAM d
4 ay expan ata
: e ADERESS : grggg ADDR
H Oh~ --- RAM DISK FAT & DIRECTORV&
H SIZE DUMP _SIZE (ex. 1000H --- 4096 BYTES)
main:
BE 016A R mov si,offset message ; display start message
E8 0000 E call dspmsg H
80 00 mov al,o ; RAM BANK : C4000h
BA 0103 moy dx 259 0259 bit?7 = 0
EE out dx,al port 4259 bit?7 = 0
80 00 mov al,0 port 8259 bit?7 = 0
BA 4259 mov dx,4259h
EE out dx,al
B0 00 mov al,0
BA 8259 mov dx,8259h
EE out ax,al
C4 1E 0164 R les bx,start_addr upper BX <== lower
8C Co mov ax,e
8A EO mov ah,al A20-A16
8A C7 mov al, At15-A8
B1 06 mov ct,
D3 €8 shr ax,cl (== A20-A14
0C 80 or al,80 set RAM ENABLE bit
BA 4258 mov dx,4258h PORT <== 4258h
A15,A14 of CB00Oh s O1b)
£E out dx, al set BANK REGIQTER
8B F3 mov si,
81 E3 3FFF and bx 3fffh SI (== At3-A0
8B OE 0168 R mov cx,dump_size ; dump size (line counter)
B8 C400 mov ax,OcAOU ; DS (== address of ROM BANK
8E D8 mov ds,ax ;
51 repeat: h ] te
pus cx ; save loop coun
8C Co moy ax,es H display upper address
£8 0000 E call dsphexb H
8B C6 moyv ax,si display lower address
E8 0000 E call dsphexw
80 20 mov display two spaces
E8 0000 E call dspchar
ES 0000 E calil dspchar H
B9 0010 mov cx, 16 ; display length <== 16 bytes
E8 0000 E call dump ; display ROM data
83 C3 10 add bx, 16 ; update offset & counter
83 C6 10 add si,t
59 op (33
E2 DE oop repeat 3 loop
88 4C00 noy ax,4c00h ; terminate this program
co 21 int 21h H pros

H <> data define <>

C400 bank_addr dw 0c400h
00 00 00 00 start_addr dd Oh
0100 dump_gize DW 100h

H <> message define <>

0A 0D message db Qah,0dh
20 20 20 20 20 20 %€ &b i
20 20 20 20 20 20
20 20 20 20 20 44
55 4D 50 20 4F 46
20 52 41 40
0A 0D 0A 0D OO0 db Oah,0dh,CGah,0dh,0
code ends
end main

F-wwww . fastio.com

DUMP OF

bank address
start address for dum|
dump size (1000h bytes)
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(15) ROM disk access

0000

0100

0100

0100 BE 0158 R

0103 E8 0000 E

0106 €4 1E 0152 R

010A 8C CO

010C 8A EO

010E 8A C7

0110 Bt 07

0112 D3 EB

0114 0C 80

0116 0C 40

0118 BA 11E7

0118 EE

011C 8B F3

O11E 81 E3 7FFF

0122 8B 0t 0156 R

0126 88 FO00

0129 8E D8

0128

0128 1

012C C CO

012€ 8 0000

0131 B C6

0133 8 0000 E

0136 BO 20

0138 E8 0000 E

0138 &8 0000 E

013E B9 0010

0141 E8 0000 E

0144 3 C3 10

0147 3 Cé 10

014A 9

0t48 2 DE

014D B8 4C00

0150 CD 21

0152 00 80 07 00

0156 0100

0158 0A 0D

015A 20 20 20 20 20 20
20 20 20 20 20 20
20 20 20 20 20 44
55 4D 50 20 4F 46 _
20 52 4F 4D Iy

0176 OA 0D OA OD 00 N

o178
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page 54,132

<< SAMPLE PROGRAM FOR ROM

< NOTE >
This porgram shows how to

BANK USAGE »»>

access ROM bank.

code segment public byte
assume cs:code,ds:code
H <> extrnal define <>
extrn dumR:near ; dump CX byte form DS;BX
extrn dsphexb:near ; display a byte data in hexadecimal form
extrn dsphexw:near ; display a word data in hexadecimal form
extrn dspmsg:near ; display message
extrn dspchar:near i display one character
org 100h
: KEXERKRE KRR KKK TR IKR R KKK KR KRR R KK
H Displax ROM bank data
H KEKKKRKAKKKKKKK KK KKRAKK KRR ERKA KKK KKK
: < NOTE >
H display expand ROM bank data.
H ADDRESS : START_ADDR gex. 78000h --- BIOS)
H SIZe DUMP_BIZE ex. 1000H --- 4096 BYTES)
main:
moy si,offset message ; display start message
call dspmsg H
les bx,start_addr ES <== upper BX <== lower
mov ax,es
mov ah,al s AH (== A20-A16
mov al,bh ; AL <== At15-A8
mov cl,? H
shr ax,cl AX (== A20-A15
or al,80h set ROM ENABLE bit
or al,40h set RAM ENABLE bit for SYSTEM
mov dx,1le?h H
out 07.31 ; set BANK REGISTER
mov s1,bx H
and bx,7fffh P SI (== A14-AD
mov cx,dump_size . display size (line counter)
mov ax,01000n ; DS (== addrese of ROM BANK
mov ds,ax H
repeat: H
us cx H
gov ax,es , display upper address
cail dsphexb H
moyv ax,s ; display lower address
call dsphexw H
mo/ al,' ? ; display two space
call dspchar
call dspchar H
mov] gx,16 H g}sp}ay ;gggght<== 16 bytes
1 H spla ata
ggd b:T?s H updgteyoffset & counter
add si,16 :
op cx i recover counter
oop repeat ; loop
moy ax, 4c00h ; terminate this program.
int h
t dr dd 78000h ; start address for dum
§S$5_§?ge dw 100h ; dump size (1600 bytes
essage db Qah, 0dh "
message op DUMP OF ROM
db Oah,0dh, 0ah,0dh,0
code ends
end main
\
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(16) LCD80 VRAM access

<< SAMPLE PROGRAM FOR VRAM DIRECT ACCESS >>

< NOTE >
This program shows how to access VRAM for LCD80 directly.

100 code sagment
assume cs:code,ds:code

e 00 org 100h
| AXEXXERXREBRXRARKRKKRARAREAKARNKRRR
Draw lines directly
AEEEXRZMEEKA KA R R EXXRNEREXNAXXEREERK
< NOTE »
Draw a line on LCDBO.

100 start:
00 B8 0006 mev X, H
103 CD 10 int 10h ; set screen mode to 6 (graphics mode)
f < draw Yines (0,199)-(x,0) >
105 C7 06 020A R 0000 mov viord ptr x1,0 : set a screen position
0B C7 06 020C R QOC7 mov word ptr y1,199 H (x1,y1)=(0,199)
7 §§ 8808°'0 R 0000 mov  axid Pyl ;
1A drawi: ! !
i1A A3 020E R mov word ptr x2,ax (x2,y2)={ax,0)
B 5 sk Sl D
a
23 3D 027F cmp ax:639
26 76 F2 Jbe drawt
a# H < line (639,199)-(x,0) >
51 &8 C7 06 020A R 027F mov word ptr x1,639
ol €7 08 8395 R 8860 mev  word BEF J2:0%° (xt,y1)=(633,199)
b m wor
i A 88 027A drawz: ™Y ax,634 7%
e rawe:
o 130 A3 Q20E R moy =
TS0 E3 014D R cal1  Yng PUr xZ.ax (x2,y2)=(ax,0)
| P 3 20 00Q0OF sub ax,15
LV 73 F5 jnb draw?
H R Tat  gateoon =
119 '
it ) ; nxxuu;xuxur“:x.nxunn-
"3” ¢ EEXKEXKXXERKEKXRKXXKGGXRXEEKK
ik : < NOTE >
5y H Oraw a 1ine at (x1,y1)-(x2,y2)
CiH ! < ON ENTRY >
i H X1,Y1 = Ex,y} coordinate for point |
IS M H X2,v2 = {x, ccordinate for point 2
§ 50 1ine: h
: us ax ;
e 5 pueh bx H
g pusn gx H
pus X ;
8B OE 020A R - mov cx,word ptr x1 ! Get x1
88 16 020C R mov dx,word ptr yi . Get yi
Al 020E R mov ax,word ptr x2 . Get x2
; gu (I)E 0210 R rga; bx word ptr y2 H Get y2
9; 8;EE R rjngg ?1 offset. down : If Y2>Y1, move DOWN
BF O1DE R mov di, offset u P OIf Y2<Y1, move UP
| F7 0B Nner: M@ bx’ P ! oABS(Y2-v1)
‘1 28 Ct ' sub ax,cx ;
: 9 g%OA R ng 1:ofi'sst right : If X2>X1, move to RIGHT
» BE Q1FE R mov sl ,offset left : If X2¢<X1, move to LEFT
:‘ F7 D8 linez: neg ax H ABS(XZ-X‘)
s 38 D8 T cm bx,ax ; ABS&YZ Y1) - ABSXX )
a i3 0 e IR SRR
; 87 F1 Vinea xchg si,di H
nel:
A3 0212 R mov word ptr min,ax B miniabsi)(?—m .abs YZ-Y\B
g {E 0214 R 'Sﬁ‘én gord ptr max, Tbx 3 max abs(X2-X1),abs(Y2-Y1
( g 01AC R Sg[l)l mapxy i Map (x,y) to VRAM address BX, AL
3 8B CA 7 mov cx,dx :
[4)} A < ég? gx . 7 CX = number of points
X H
Tined: ! !
E8 0iD3 R call at ; set the point
03 16 0212 R add dx word ptr min H
% ag 0214 R ggp ?x ,word ptr max :
28 16 0214 R sub ax, word ptr max ;
FF 06 1nes call E3) 3 lncrease x or y (min)
; ne5:
& Eg g; (1:&11 CH . : increase x or y (max)
00| ne H
SA popp dx :
5 pop [23 H
) pop bx H
5 pop ax ;
C ret ’
e
3 A—~57 Rev. B
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M fas

Gl
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mapxy:

mapxyl:

pset:

up:

upit:

down:

downi:

left:

leftl:

rignF:

fighti:

= XX
RIR) = s

BEEFEAREXXXXET XXX RCX RN EX XX ERTAEEEXAXKE
Calculate VRAM address
EEXXXKXKKRERAXERAIRAXFRXRERABXRKKLENEXK

< NOTE >
Calculate VRAM address for (x,y)
< ON ENTRY >
CX : x coordinate
y coordinate

(1

DX

< ON EXIT >
ES : VRAM segment address
BX : VRAM offset address
AH : VRAM mask address

mov. ax,0b800h
mov es,ax €S = VRAM segment address
hr dx, 1 OX = 2
pushf Cy_f1 ag =0_for even scans, 1 for odd scans
moy ax,80 Horiz n al bytes per line
mulf dx AX =
po
jng map Is it even scans or odd scans?
add 2500h If odd scans, add 2000h
mov bx,ax H
mov ax,cx H
shr ax, 1 ;
shr ax, 1 H
shr ax,1 H .
add bx,ax BX = offset address
mov ah, BOh
and cl,
shr ah, cl AH = mask address
ret
AEEXEAEAXXAEXXKRLEARASRERERER
Set the point
SXAXXKRAXTERXXREXKKAREKRAEXR SRR
¢ NOTE >

Set the point

< ON ENTRY >
ES : VRAM segment address
BX : VRAM offset address
AH : VRAM mask address

mov al,es;{bx] : H

xor al,o0ffh point set (point reset, if 0)
and al,ah ask

xor es:[bx],al H

ret H

EERXKXKAAKEEAXRKKKRXEREXXX AL RXAKAKKKAKKK
move one pixcel subroutines
*Xtt!tltttl!!tt!ltttlltllit!i!tll!ll*‘lll

< NOTE »
Move up, down, to left, and to right by one pixel.

< ON ENTRY >

x : VRAM offset addrasa
: VRAM mask addres

< ON EXIT >

8X,AH updated

<> Move up 1 pixel <>

cgp bx,2000h ; Even scan or odd scan?

u H
gug bg.zoooh ! (NYth 1ine (odd) to (N-1)th line (even)
re H
adg bx,1fboh : (N)th line (even) to (N-1)th 1line (odd)
re

<> Move down 1 pixel <>

ggp gg.g?ooh ; Even scan or odd scan?
W 1
?ug bx, 1fboh ! (N)th 1ine (odd) to (N+1)th line (even)
e .
?gg bx,2000h ; (N)th line (even) to (N+i1)th lina (odd)

<> Move left 1| pixel <O
rol ah,1

jnb Tetts

dec bx

ret

<> Move right 1 pixel <>

Move cone dot to left
Decrease VRAM address

ror
nb
nc

ret

Move one dot to right
Increase VRAM address

h,1
ightt
X

o

i g g s b

<> work area <>

dw ?

dw ?

dw ?

dw ?

dw ?

dw ?
ands

end start
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(17) Communication with slave CPU

page 54,132

<< SAMPLE PROGRAM FOR SLAVE I/F >>

< NOTE > .
This program shows how to connumicate with slave CPU.

0000 code segment byte public

assume c&:code,ds:code,es:code,ss:code

B <> constant define <>

= 11E9 STAT_REG equ 11e9h ; slave CPU I/F status_register
= 11E9 CTRL_REG equ 11e9h ; elave CPU I/F cotroll register
= 11E8 DATA_REG equ t1e8h ; slave CPU I/F data register

; <> external define <
. extrn dump:near
0100 org 100h
HHRK KKK A KK IR K KK KKK KKK KRR K

display data in hexadecimal form

Main Porgram
ARRKKEKKKRKKKKKKKKKRKK RN KKK K

< NOTE > .
This program sets alarm time & alarm interrupt ON

0100 main proc near
0100 BE 012D R mov si,offset set_alarm ; set send-text packet (DS;SI)
0103 BF 0123 R moy di,offset buffer ; set recieve-text packet (ES:SI)
0106 E8 0138 R call ve ; set alarm time
0102 BE 0136 R moy si,offset alarm_on i set ?and—text packet
010C E8 0138 R call slave ; enable alarm interrupt
010F BE Q137 R moy si,offset read_alarm ; set send-text packet
0112 EB8 0138 R call slave ; read alarm tim
0115 BB 0123 R mov bx,offset buffer ; set recefve-text pachet
0118 B89 000A moy cx,10 ; display alarm time
0118 E8 0000 E call dump H
011E B8 4Co00 mov ax,4c00h ; terminate this program
0121 CD 2% int 21h H
0123 main endp

H <> deta define <>
0123 oA [ 00 buffer db 10 dup(0)

]

012D (35 %[9) gg 02 09 10 set_alarm db 0d7h,19h,88h,02h,09h, 10h,30h,20h,02h
0138 D3 alarm_on db 0d5h
0137 D6 read_alarm db 0déh

; HHKKKKK KA KKK KKK KKK KA KKK KKK KKK K KKK K

H slave I/F subroutine

: EEERXXRET KR IKR KT EK KKK R KR KK

: < NOTE >

H Send a commad text to slave CPU & receive a responce text.

H Length of a text is automatically set by a command code,

! ¢ ON ENTRY >

; 08:SI : command text packet address

H 0S:DI : buffer address for response text

H < ON EXIT >

H C-flag OFF : complete

H :DI) @ response text

H C-flag ON : command error
0138 slave proc near
0138 50 ush ax H
0135 29 gush Bx : save registers
013A 51 push cX H
0138 52 push ax H
013C 56 push si H
013D 57 push di H
013E “E8 0189 R call chk_txt ; ¢heck command text & get command length
0141 72 3g c slave_exit ! Jump 1f Command error 9
HEr IS (BRTIE e, oucomana)

us. cx ; save len trec :

0145 B5 00 nov ch,0 H s receive, comman

A-59 Rev.B
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0147 snd_txt:
0147 BA 11E9 mov dx,STAT_REG ; RDYSIO active (ready) ?
014A EC in al),dx H
0148 A8 02 test al,00000010b M
014D 74 F8 jz snd_txt ; Jump if No
014F 8A 04 mov al,[st] ; Get command text one byte
0151 46 inc S H
0152 BA 11E8 mov dx,DATA_REG ; output it
0155 EE out dx,al H
0156 BA 11E9 mov dx,CTRL_REG H
0159 EC in al,dx H
015A 0C 02 or al,00000010b ; reset RDYSIO (command transmit to slave)
015C EE out x,al H
015D EZ E8 loop snd_txt ; LOOP untill command text ends
G15F 59 pop (33 ; recover receive data length
0160 80 FD 0OC cmp ch,0 ; 1f receive data is not required
0163 74 1C iz slave_exit ; then end
0165 rov_txt:
8 gg gé 11E8 TOV dx STAT REG ; RDUSIO active (ready)
n :
0169 A8 02 test al 00000010b 5
0168 74 F8 Jz rcv txt + Jump 1f No (wait)
Q16D BA 11E8 mov dx,DATA_REG ; 9et recive data
0170 EC in al,dx H
0171 88 05 mov éd\],al ; set to buffer
0173 47 inc i : increase po‘nter
0174 FE CD dec ch . decrease counte
0176 74 09 Jz slave_exit ; LOOP untill receive data ends
8};3 Eé 11E9 Tov dx CTRL REG ; RESET ROYSIO (transmit next text to host)
n H
017C 0C 02 or a1:0%0000100 :
017E EE Qout dx,al H
Q17F EB E4 Jmp rcv txt ; LOOP
0181 slave_exit: .
0181 FB sti ; enablie inerrupts
0182 5F pop di i recover registers
0183 5E pop si H
0184 5A pop dx H
0185 59 pop cX :
Q186 58 pop bx H
0187 58 pop ax H
0188 C3 ret
0189 slave endp
: EXKRAKRIRKR KRR AKX KKK R XK KKK
H heck command tex
: XXXKRRIRATRKRKKTRR KKK RKKK K ERRXEKR
: ¢ NOTE »
H Check a commad text to slave CP
H tength of a text is automaticany set by a command code.
: < ON ENTRY >
H DS:SI : command text packet address
H < ON EXIT 3
H C flag OFF : comple
H C-flag O H command error
0189 chk_txt proc near
0189 56 push si ; save registers
018A 53 push bx H
0188 8A iC mov bl,Bsi] ; get a command code
018D 87 00 mov bh H
018F 81 EB 00AQ sub bx,da0h ; 1f command < 0al0h
0193 72 25 Jje chﬁ_txt_err ;. then error
0195 03 DB add bx,bx ; BX : command table offset
0197 81 C3 01C2 R add bx.,offset command_tb1
0198 8A OF mov cl [bx] ; get command text length
019D 43 inc H
019 8A 2F mov ch,[bx] ; get receive text length
01A0 80 F9 00 cmp cl,0 ; if command text length is 0
01A3 74 15 3}z chk_txt_err ; it 18 unrecognized command code
QfASQ 51 push cx ; save text length
01A6 chk_txt_ loop:
81ﬁg S(E) gg 00 “de c} 0 ; decrease command text length
cm c H
O01AB 74 10 sz chk_txt_ok exit if all texts are checked
G1AD 46 inc si increase pointer
01AE 8A 04 mov al,[si et one byt.e of command text
01B0 24 FO and a1:8f0% H ? f high it = th or high 4 bit < ah
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chk_txt_err:
stc
Jmp
chk_txt_ok:
pop
clc
chk_txt_exit:
pop
po
4
chk_txt

al,0f0h
chk_txt_loop

al,ba0h

chk_txt_loop

then okay
else error

. error return

short chk_txt_exit

cX

bx
si

endp

normal return

recover registers

; <> command code decision table <>

command_tb1
' db

db

db

db

db

db

code ends
end

label

1,0,1,1,

byte
5 [
1,1,4,1,6,0,5,0,6,0,

o~
>
°
°

1,0,1,0,2,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

1,0,1,0,2,0,2,0,t,0,1,0,2,0,0,0,0,0,0,0,0,0,0,9,0,0,0,0,0,0,0,0

1,0,1,0,1,8,9,0,1,0,1,0,1,8,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

0,0,1,0,%,1,1,1,2,0,1,0,t%,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

main
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(18) ROM BIOS version check

page 54,132

<< SAMPLE PROGRAM FOR ROM BIOS VERSION CHECK >>

< NOTE >
This program shows how to check ROM BIOS versio.

0000 code segment byte public
assume cs:code,ds:code,es:code,ss:code
H <> external define <>
extrn dspmsg:near
= VER_SEG equ 0fcQoh ; address of message se
= 5(0:8(3) VER_OFFS egu 00003h ; address of message higms {offset)
= 0008 VER_OFFN equ 0000bh : address of version number
= MTP_SEG equ Offffh ; machine type segment address
= 5555 MTP_OFF egu 0000dh ; machine t;'pe offset address
= FBO3 PX16_ID equ 0fb0o3h ; PX-16, HC-160 machine code
c100 org 100h
; XAORAK KK XK KOO KRR X KKK X K KKK
i MAIN PROGRAM
H AEERKKKKIKAKKERLKKKRXKKKEKKK
H < NOTE >
H Display ROM BIOS version number
0100 main proc near
atl vers ; check ROM BIOS versi
8133 ;g 8‘1!17 R §c err_exit : Jump if machine is noh PX-16
0105 06 push es ; ES:SI sige on message address
g}g? ég 0000 E gg?l ggpmsg ! display sign on message
010A EB 06 Imp short main_exit H Exif
0t6C err_exit:
010C BE 0148 R moy si,offset err_ms ; diplay error message
010F EB 0000 E call dspmsg -ms9 g aipay N
8113 sa 4coo main_exit: 4c00h terminate thi
moy ax,4c ; terminate § prograi
0115 €D 21 it 21h ; program
0117 main endp
; AEKKKKKEXRKRIRXKKKRKKI X KKK KKK KKK KKK
H ROM BIOS VERSION CHECK
H KRKEHKKKR AR KKK KR KKK KK KR KK KKKk KKK
: < NOTE >
H Get ROM BIOS version number
H < ON ENTRY >
; None
N < ON EXIT >
H C~flag OFF and AH = 00H this machine is PX-16
H :"major version
H BX : minor version
H « 1 vers. 1.23 --> AL=30h,BX=3132h )
H ES:SI sign on message
H C-flag ON and AH = FFH : this machine is not PX-16
0117 vers proc near
0117  1E push ds ; save DS register
0118 B8 FFFF mov ax,MTP_SEG ; set DS machine ID segment address
0118 8E D8 mov S,ax H
011D BE 000D mov si,MTP_OFF ; set SI machine ID offset address
0120 88 04 . mov ax.Bsig ; this machine is PX-16 ?
0122 3D FBO3 cmp ax,PX16_1D H
0125 75 1A Inz vers_ert ; Jump if No
0127 B8 FCO0 mov ax.VER_SEG ; set sign on message segment address
012A B8E D8 mov ds,a H
012C BE 0008 mov ER_OFFN
012F 8A 04 mov si] AL : major version
013t 83 C6 02 add
0134 8A 3C mov bh si]
0136 46 inc BX : minor version
0137 8A 1iC mov bl,[si] H (BH:high,BL:1ow)
0139 BE; 0003 mov s1,VER_OFFS ; set sige on message top address
8 gg gg 00 Z'?Z ah,0 Set cov%p'let.e valug & ? ©
013F EB 03 Imp short vers_exit ; exit
8}2} B4 FF vereerr; h,0ffh
mov al H
0143 F6 moy , i set error value & flag
0144 vers_exit:
0144 1E push ds 1
0145 07 pop es ; ES : sign on message segment address
0146 1F PO ds : recover DS
0147 C3 re
0148 vers endp
0148 54 68 69 73 20 6D err_msg db 'This hi -16."
81 63 ea &3 22 &2 _msg machine is not PX-16.’,0
20 69 73 20 6E 6F
74 20 50 58 2D 31
36 2t 00
0163 code ends
end main

ChibPDF - v fastio.com

Rev.B



http://www.fastio.com/

	./sg_a_00.tif
	./sg_a_01.tif
	./sg_a_02.tif
	./sg_a_03.tif
	./sg_a_04.tif
	./sg_a_05.tif
	./sg_a_06.tif
	./sg_a_07.tif
	./sg_a_08.tif
	./sg_a_09.tif
	./sg_a_10.tif
	./sg_a_11.tif
	./sg_a_12.tif
	./sg_a_13.tif
	./sg_a_14.tif
	./sg_a_15.tif
	./sg_a_16.tif
	./sg_a_17.tif
	./sg_a_18.tif
	./sg_a_19.tif
	./sg_a_20.tif
	./sg_a_21.tif
	./sg_a_22.tif
	./sg_a_23.tif
	./sg_a_24.tif
	./sg_a_25.tif
	./sg_a_26.tif
	./sg_a_27.tif
	./sg_a_28.tif
	./sg_a_29.tif
	./sg_a_30.tif
	./sg_a_31.tif
	./sg_a_32.tif
	./sg_a_33.tif
	./sg_a_34.tif
	./sg_a_35.tif
	./sg_a_36.tif
	./sg_a_37.tif
	./sg_a_38.tif
	./sg_a_39.tif
	./sg_a_40.tif
	./sg_a_41.tif
	./sg_a_42.tif
	./sg_a_43.tif
	./sg_a_44.tif
	./sg_a_45.tif
	./sg_a_46.tif
	./sg_a_47.tif
	./sg_a_48.tif
	./sg_a_49.tif
	./sg_a_50.tif
	./sg_a_51.tif
	./sg_a_52.tif
	./sg_a_53.tif
	./sg_a_54.tif
	./sg_a_55.tif
	./sg_a_56.tif
	./sg_a_57.tif
	./sg_a_58.tif
	./sg_a_59.tif
	./sg_a_60.tif
	./sg_a_61.tif
	./sg_a_62.tif

