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The numeric notation and rules in illustration

In this manual, all numbers are expressed in Decimal
unless preceded by special radix prefix “X, “0 ,"B and “D.
“X, "0 and "B represent hexadecimal, Octal and Binary numbers
respectively. For instance, °X1888 is hexadecimal number
10800, which is 4896 in Decimal. Similarly ~0466 is octal
number 480, which 1is 256 in Decimal. ©“B1800806G68 is Binary
number 1008000808, 128 in Decimal. "D is used to explicitly
tell that is the decimal number.

In the illustration, the upper side of the memory map
is near “XFFFF. So the part drawn below . another part is
allocated at lower address area.

“XFFFF
================= ! Upper.
! '

i File A '

' [

i File B i

] i | Lower

! HERY)
“X8000

Fig 8.1 The °'File A' is located
upper the °‘File B'.
(°=" means "skipped’.)



And the address

illustration points the

and the pointers written in
just above the line.

APOINT ---> “X806689

(“XDoae) “XDgge
i (“XEFFF) '
;================ (Skipped)
1 ("X8809) :
: {-— APQINT
(*X7FFF)

Fig 8.2 Pointer

and its contents

the
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CHAPTER 1
INTRODUCTION

The portable personal computer, PC-8281A is a unique
and practical computer. It has many special capabilities in
it. For example, it uses large LCD (Liquied Crystal Display),
CMOS (Complementary Metal Oxide Semiconductor) technology and
special built-in Software. :

The built—-in software features are very powerful ard
useful. But for using PC-8291A fully in particular purpose,
new Software written in Machine language might be requested.
One of the built—-in software, N82~-BASIC is very useful to make
a small utility, but it°s not enough to make a large size
‘utility, for instance, Spread Sheet or new Word Processor.

In order to support the programmers who want to make
such a large programs, and to support the programmers who want
to manage the harduare features directly, this document
describes ‘not only the detail hardwate features of PC-8201A,
but also the know-how to use these features without any
trouble.

The most important thing is ‘compatibility’. The

built-in Software features keep the promise in using the
memory, I/0 interface and interrupt functions. The built-in
Software checks many critical points at Power—on automatically
as far as you don’t remove the ROM #8. So if you break the
~ promise, PC-8261A begins ‘Cold start’ to initialize the all
contents in RAM. In this case, the important files and data
which you stored are flushed.

The promise for using PC-8261A°s features is described
in each chapter. Before making a your special program, please

- 11 -



INTRCODUCTION

refer to the corresponding chapteré. The previous INDEX will
help you.

, The built-in Software uses a small part of the
' PC-BZG;A's special features. With this manual, may you make a
super programs for your own purpose!!

_12-




CHAPTER 2
MEMORY MAP

2.1 OVERVIEW

The PC-8201A has the Follouing memory capacity. The
value specified with ‘Max’ means the maximum capacity that is
greatly expanded by adding RAM/ROM chips or RAM ;artridge.

ROM 32K bytes
( Max 44K bytes )-
RAM 16K bytes
. ( Max 96 K ¢ 32k bytes x 3 bank )
2 banks are equipped on Main

board of PC-82861A and 1 bank
is provided with RAM cartridge.

And PC-8261A has three useful programs in the standard
$gM, ROM #9. These programs are (N82-)BASIC , TEXT and
LCOM. .

N82-BASIC: Microsoft BASIC, spec1a]12ed
for PC—-8281A.

TEXT: Simple and powerful word
processor
TELCOM: Communication program with

other digital computers
via RS-232C.

The simple memory map of PC-8281A is illustrated in

- 13 -




MEMORY MAP

the next figure. This illustration is a one of the standard
pattern. Refer to Chapter 15 to understand the bhardware
expansibility, the detail configuration of memory and how to
change the memory configuration.

- 14 -




MEMORY MAP

Bank 8 Bank 1 Bank 2 Bank 3
“XFFFF , ,
! RAM : ' I :
i STANDARD: H . H
SR B H i (RAM i | (RAM :
“XCo00 W2 ) PL #3) '
*XBFFF : I :
[ | [} ] 1 ] ]
i RAM ' ' . '
i (option)! H oo :
oW ' H . '
~X8808 - ' :
“X7FFF _
i ROM ; { ROM i | RAM ' ; RAM '
i STANDARD! ! I I :
! #0 HER R 51 R ¥ 1 #3 '
e
Main memory . RAM cartridge

Fig 2.1 PC-8281A MEMGCRY MAP

The RAM #2 and RAM #3 can be located both low
address, from © <to “X7FFF, and high address, from
“X8088 to “XFFFF. This selection can be done by PORT
access. Refer to chapter 2.3. '

..15-



MEMCRY MAP

2.2 BANK SWITCHING ARCHITECTURE

The heat of PC-82081A is the Intel 88(C85, which 1is 8
bit processor and whose address bus is 16. Thus, the 89C85
can access 64K of memory at a time. In PC-8291A, however,
special memory access function called memory-bank switching is
supported. So the 64K barrier in 8-bit microprocessor can be
tricked in PC-8201A.

The RAM in the PC-8201A is divided into units referred
to as 'BANKS®. One bank can contain a maximum of 32K bytes of
memory, while the RAM can be expanded to hold a maximum cof
three banks. (RAM #1, RAM #2, RAM #3)

The RAM #2 and RAM #3 can be located in two different
positions, lower position is from "X0888 to “X7FFF and higher
position is from "X8868 to “XFFFF) And RAM #3 is detachable,
because it is provided in RAM cartridge. The bank-switching
is executed every 32K bytes. For the sake of this limitation
it is impossible to access the half part of RAM #1 and half
part of RAM #2 at a time. In other words, you cannot set up
the this kind of memory allocation, lower half of RAM #2, from
“X8088 to “XBFFF, and higher part of RAM #1, from ~“XC868 to
“XFFFF as 32K of memory. The variety of memory allocation is
illustrated and explained kindly in Chapter 15. The
explanation about the software specification in bank—-switching
is shown in the next section.

The RAM #2 and RAM #3 can be protected by a °‘PROTECT
SWITCH". The °PROTECT SWITCH® for RAM #2 is equipped at the
real panel. Refer to the page 1-3 in PC-8281A User’'s guide.
The RAM #3 has it at the side of the cartridge. But
unfortunately, RAM #1 has no such a protect function. When
you use this protect switch, you cannot use that RAM bank in
usual way, for instance, BASIC. Because, PC-8281A uses the
highest RAM area, from “XF388 to “XFFFF to save the current
status of PC-8201A every time.

All RAM chips consists of CMOS and are back-uped by
battery. All data and program files stored in RAM will be
kept, even if the power switch is turned off. If you make a
special utility for 2nd ROM or special RAM configuration, you
have to consider about this Power—down sequence. Refer <to
chapter 3 to understand the Power—off trap in RCOM #0.

- 16 -




MEMORY MAP

2.2.1 Bank Switching Hardware

The ‘bank—-switching®' is performed by QUT instruction.

The OUT instruction outputs 8 bit data to. the 1/0 port. The
port address and that bit assign of the 8 bit data is shown

beloq.

MSB

PORT ADDRESS “XA1 (0OUT)
Bank control

¢ 7 6 v 3 V4 3 2 11 1 6 |
Bit 7 -—- not used

Bit 6 —-—- not used

BitS —-——_ not used

.Bit 4 - not used

Bit 3 .--- High address

. ("X8088 - "“XFFFF) selection #2
Bit 2 —— High address

("X8080 - “XFFFF) selection #1
Bit 1 --- Low address

(7Xe808 - “X7FFF) selection #2
Bit @ —-— Low address

("X80988 - “X7FFF) selection #1

- 17 -




MEMORY MAP

High address #2 High address #1

e ] Bank #0
e 1 not used
1 %] Bank #2
1 1 Bank #3
Low address #2 Low address #1
@ 2] Bank #0
%) p Bank #1
1 %] Bank #2
1 i " Bank #3

—18_

(RAM

(RAM
(RAM

(ROM
(ROM
(RAM
(RAM

#1)

#2)
#3)

#8)
#1)
#2)
#3)




MEMORY MAP

bank-switching, can be examined by IN instruction.
I/0 port.

The current status of the memory, the

instruction reads a 8 bit data from the specified
See next figure about the Port address and bit assignment of

the data.

-

MSB

#2
#1
#2
#1

PORT .ADDRESS “XABH (IN)
Bank status

status

of
The IN

V7 7 6 + 5 ¢+ 4 + 3 4+ 2 +1 1 e 1
Bit 7 - Serial interface status #2
Bit 6 -— Serial interface status #1
Bit S — Not used
Bit 4 —-— Not used
Bit 3  —=- High address (°X8868 - “XFFFF) status
Bit 2 —- High address (°X8888 - “XFFFF) status
Bit1 -—- Low address (°X8000 - "X7FFF) status
Bit @ -— Low address (°X8088 - “X7FFF) status
Serial I/F #2 Serial I/F #1
- 9 ‘ %] Not used
9 , * 1 SI0 port
1 8 Floepy
. disk port
1 i RS-232C port

High address #2 High address #1
Bank #8 (RAM

Not used
Bank #2 (RAM
Bank #3 (RAM

RE,EOO®
RPORO®

Low address #2 Low address #1

% 7} Bank #0 (ROM
] 1 Bank #1 (ROM
1 8 Bank #2 (RAM
1 1 Bank #3 (RAM

#1)
#2)
#3)

#0)
#1)
#2)
#3)

Refer to Chapter 12 about Serial Interface.
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2.2.2 Bank Switching Software

The bank—-switching capability is used in Menu mode.
The °BANK®' command, arranged in Function key 18 (Shift + F.S)
uses this function. This function falls into the Bank handler
routine, CHGBNK, “X7EAB. The CHGBNK checks the current bank
status, tests whether the bank really exists, save the new
bank # in BANK (“XF3DB), changes the bank status and jumps to
the address 8. Jumping to address O causes °COLD START' if
the bank has not ever used or the flag named FSIDSV has a
wrong value. (Refer to the section 3.2 Bookkeeping area.)
Otherwise, Jumping @ does 'WARM START".

In order to test the existence of the another bank,

CHGBNK reads the contents of the address, “XEBB8, in that

destination bank, modifies that value, restores 1it, and

re-reads it. If that bank were really in exist, the value
" read first and the value re-read last are not identical.

The reason why CHGBNK jumps 'into the address 8 is, you
might already notice, to set up the bookkeeping area. As
described in Chapter 7, all standard programs and operating
system uses this area every time to keep the current status.
This area contains very important pointers, flags and
interrupt routines. So without setting up this area, that
bank cannot be handled with ROM #8 correctly.

If you use a bank only with your - special application
program, which does not use the pointers on interrupt routines
in the bookkeeping area, you might think that you need not
care about the bookkeeping area. But please do not forget
that "SHIFT+F.S®' in menu level can change the bank any time.
I recommend that you will keep the current rules about
Bank-switching in ROM #8, and set up the bookkeeping area.

Refer chapter 4 °‘HOW TO USE 2ND/3RD RAM®' to get more
detail documents.

- 20 -




MEMORY MAP
2.3 GENERAL MEMORY MAPPING OF INTERNAL SOFTWARE USE

You know that the ROM #8 addressed from 0 to “X7FFF is
used for standard programs and operating systems. (Sometimes,
*standard programs represents BASIC, TEXT and TELCOM

especially, ‘Operating system' also represents "Menu’. But
there i? no e§p1icit border line between <the ‘standard
programs and operating system'. But I do sometimes use

these words to explain the concept of the PC-8281A°s built—in
software.) Also, Some parts of the RAM memory area are
reserved and used by that standard programs and operating
system. The memory map about the RAM area :is figured at next
page. The each part of the  reserved area is pointed by
pointers in the ‘book-keeping area’, located at the highest
part of the RAM memory, from “XF388 to “XFFFF. And the
following 2 items are included in the book—-keeping area, too.

Interrupt routine
System work area

-21...
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~XFFFF

“XF388

Fig 2.2 PC - 8201A RAM AREA MEMORY MAP

Bookkeeping
area

User machine
stored area

File control
block area

2 Bytes space

! String area  i<-
i (used) H
{ String area i{-
i (free) '
i Stack area 1{-
H 1<~
{ Free area H
H 1<~
{ Array stored |
\  area 1 {~-
i Simple H
i variable area i<-
i .CO files :
{ area 1{~
\ EDIT area :
i for BASIC 1<{=
i Paste buffer |
i for TEXT 1<~
i .00 files '
\  area <=

non-registered!
1 <{-CNULDIRI+1 “XF878+1

BASIC file

CHIMEM3] “XF384

CFILTABI “XFBé3

CMEMSIZ3] “XFA%A

CFRETOP]  “XFABF

CSTKTOP *XF459
Stack Pointer

[STREND]  “XFAES
CARYTABI  “XFAE?
CVARTAB]  “XFAES
[BINTAB]  “XFAE3
CEDTDIRI+1 “F886+1
CSCROIRI+L “XFS7B

CASCTAB3 “XFAE1
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i BA files H '

! area 1<-CTXTENDJ] “XFA88

i Current BA H

i file . <~-CTXTTAB] fXFASD

i +BA files ] ' 4

\  area 1<-CBOTTOMI+1 “XFo8e+1

i 1 <-CBOTTOM3 “XF980
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Brief explanation about pointers which appear at the
previous page.

CBOTTOMI
CTXTTABI
. CTXTENDI
CNULDIRI
- CASCTABJ
CSCROIRI
CBINTABI
CVARTABI
CARYTABI

Bottom address of RAM

Beginning of the current BASIC program
End of the current BASIC program
Non-registered BASIC program

Lowest address of ASCII files

SCRAP file

Lowest address of binary files

Simple variable space

Start of array table

CSTREND] End of Array table
CSTKTOP] Top of stack space
CFRETOP] Top of string free space
CMEMSIZ] Highest location in memory

CHIMEM]

rf.

‘DIRECTORY STRUCTURE®
those chapters,

Highest memory available to BASIC
(The same as CLEAR’s 2nd parameter)

Chapter 5 "UNDERSTANDING THE RAM FILE CONCEPT®,
‘RAM ORGANIZATION®.
and detail

and

the concept of the files

explanation about the pointers are described.

- 24 -




MEMORY MAP

2.4 SAMPLE

VO OO VO VO Ve WO WS VO VO VO Ve We WO Ve

“-e

<< SYSTEM labels >>>

TITLE Bank switching program

This sample will only change the bank of
RAM addressed from “X8888 to “XFFFF.

"You had better check that the bank which

you want to switch really exists. And you
should save the next bank # at the
bookkeeping area, BANK.

Entry None
Exit None
Bank will be changed

Bank rotation #1 =) #2 =) #3 =) #1 =) ...

Reset address

SYSTEM EQU ~X2098 ;
CONTRL EQU “X8A1 3 Bank control port
STATUS EQU “X8A0 s Bank status port

; << Bank switching program >>)

CHECK:

NEXTB:

ORG “X81060 ; This program must be
$ stored between “X8000
;s and “X7FFF
DI ;s Disable interrupt
IN STATUS 3 Read current bank status
MOV B,A 3 Save current bank status
ANI “BOGBG1160 $ Pick up high bank status
;i only
ADI “BOBGBG1060 .4 Set nmext bank data
CPI “BEBOBB1609 s This pattern was not used!
JZ NEXTB : Set up next bank data
3 for lap around
MOV C,A 3 Save new bank data
MOV A,B 3+ Remember old bank status
ANI “B11110011 s Do not change bit data
: 3 without RAM bank data“
ORA c ;s Set new RAM bank
ouT CONTRL ; Select bank
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EI
JMP

END

SYSTEM

- 26 -
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We must update book
keeping area.
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CHAPTER 3
HOW TO USE 2ND ROM

When you want to make some programs stored in 2nd RCM,
there are a lot of matters should be attended and stored in
the 2nd ROM, The matters are interrupt jump tables and power

on/pouwer off sequences. You have to implement these tables
and sequences in order to process the ROM bank switching
smoothly. Otherwise, PC-8201A will run away on switching the

RCM bank. First half sections describe the interrupt
functions and power sequence.

And you have to know the rules to handle the files and
data in RAM, too. If you will use the routines in ROM #8 to
handle the RAM, you need not to care about the detail rules.
(You can get the information about the RAM file handling
routines in ROM #3@ at the Chapter 8 and another technical
manual that has already been available by NEC HE in Chicago.
Please request it if you have not gotten it yet.) The last
half of this chapter describes how to use the routines in ROM
#9 from 2nd ROM, ROM #1, (Hereafter ROM #1 sometimes
represents 2nd ROM.)

If you want to make I/0 control routines and store
them in 2nd ROM, you have to understand Chapter 9 to 14. IFf
you utilize the ROM #8°s I/0 routines, the last half of this
chapter and another manual will help you. .
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3.1 CONSIDERATION OF INTERRUPT

Basically, PC-8281A has some interrupt service
routines in that system. The main purpose of interrupts are
smooth processing in Power off trap, reading data from
Bar-code reader, communicating through UART(RS-232C) and using
Interval timer.

The interrupt table is located in the zeroc page area.

i POWER OFF TRAP i NMI ] “Xe824 i
1 BARCODE READER i RST 3.3 i “Xg82C '
i UART i RST 6.5 : “X6834 :
i INTERVAL TIMER i RST 7.5 ' “Xee3C ]

The Interval timer interrupt has the highest priority,
and UART has the second one. The lowest interrupt is used for
Barcode reader. The reason why the internal timer has the
highest priority is to scan the key and to count the
auto-power off counter for saving the battery power. PC-8201A
has the 'Auto-Power Off"' function'. Usually, this function is
executed after 18 minutes has past since last key stroke was
detected. (This interval can be set by the °‘POWER® command in
BASIC. Refer °"PC-8281A Reference Manual'.) The interval .time
is used to count this period.

N The interrupt hook table is located from “XF386 to .
XF394. And that table is constructed in the following fig.

Interrupt hook table in RAM area

“XF386 POWER ON SEQUENCE
“XF389 BARCODE READER INPUT SEQUENCE
“XF38C UART INPUT SEQUENCE
“XF38F TIMER SEQUENCE and KEY

_ SCANNING SEQUENCE
“XF392 POWER FAILURE SEQUENCE
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3.1.1 Powe
Th

turned off
the algoris

~ OFff Trap (ADDRESS “XACFA)

is interrupt is Non maskable. When power switch is
, this interrupt occurs. The following sequence is

m of this interrupt.

1: Disable the interrupt
2: Call hook table
3: Reset Key wait counter
4: Cancel Time counter
S: Out a data to the Auto power off port
é6: HLT
The detail bit assignment of <the auto power off port
following.
PORT ADDRESS “XBA (OUT)
81CS5 port B
Mese + 7 ¢+ 6 + 5 + 4 + 3 4+ 2 1
Bit 7 - RTS output
Bit é —— DTR output
Bit S —— BELL '
B8:Ring bell
1:Stop bell
Bit 4 —-— Auto power off |
8 :0ff
1:0n
Bit 3 —— DCD/RD select
Bit 2 ~ === Melody control
8:0n
1:0fF
Bit 1 -—— LCD chip select #1
Bit @ —— LCD chip select #6
rf.Chapter 9 to 15 about more detail information
this port.

- 29 -
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HOW TO USE 2ND ROM
3.1.2 Barcode Reader
(ADDRESS “XF389 with Disable interrupt)

This interrupt is using RST 5.5. If you do
barcode’ reader program, this interrupt should do
soon.

- 38 -
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HOW TO USE 2ND ROM

3.1.3 UART

(ADDRESS “X4EQQ with Disable interrupt)

This interrupt is using RST 6.5. This interrupt is

caused by UART.
interrupt occurs when the data in 6482 receive buffer is

available.

(Serial communication device 6482) This

The algorism of this interrupt is shown below.

MSB

NOUI_WN -

PORT ADDRESS

: Disable the interrupt

Call hook table

Read data from 6482

Read error status from 6482
Xon/Xoff control check
S1/S0 control check

Return to previous process

“XD8 (0UT)

UART control port

' é +S + 4 + 3 ¢+ 2 1+ 1 1 6
Bit 7 —— Not used
Bit 6 —-— Not used
Bit S —-——— Not used i
Bit 4 - Character length select #2
Bit 3 —-— Character length select #1
Bit 2 —-_—— Parity inhibit
@:Parity generation Check
1:Parity generation check,
Inhibit
Bit 1 —— Even parity enable
8:0dd parity
1:Even parity
Bit @ —-—— Stop bit select

B:Stop bit 1 bit
1:Stop bit 1.5 bit _

in case of DATA Length is S
1:Stop bit 2 bit

in case of DATA Length

is not S :
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PORT ADDRESS “XC8 (0UT)
UART data I/0 port - - -

MsB I 7

T 6 + S + 4 4V 3 )V 2 +vo1 % 9
Bit 7 — Data #7
Bit 6 — Data #6
Bit S —-— Data #S
Bit 4 - Data #4
Bit 3 —— Data #3
Bit 2 -—- Data #2
Bit 1 —-— Data #1
Bit @ - Data #0

rf. Chapter 12 and 15 about more detail information
about UART. . :
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3.1.4 Interval Timer (ADDRESS “X1EBE With Disable Interrupt)

This interrupt is using RST 7.5. This is the
interrupt from interval timer. (Timer device 1998) This
interrupt is also used for the key scanning.

In the system’s initialization, the interval timer

which is controlled by 1998, is set up as 4m second mode. The
port for 1996 is illustrated below.

PORT ADORESS “XB% (0OUT)

Calendar clock (1998) control port

Msg: 77 ¢« 6 + S5 + 4 4+ 3 + 2 1 + @8 |

Bit 7 —-— Not used

Bit é —— Not used

Bit S —_— Not used

Bit 4 — Data output

Bit 3 ——— Shift clock

Bit 2 — Command output #2

Bit 1 —— Command cutput #1

Bit @ — Command output #8

Command #2 Command #1 Command #0

timing &4Hz
Timing 25éHz
Timing 2048Hz
TEST mode

s s
rRrO®
O ®

. In the initialization routine, the command is set up
as X85. It means 4dm second interwval.

rf. Chapter 15 for more information about 1990

' The following step 1is the algorism about interval
timer sequence. '
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Disable the interrupt

Call hook table

MaSk RST 705,RST 505

Reverse cursor character for cursor blink
Key matrix scanning

Return to the 1nterrupted process

OUNBPWNE-
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HOW TO USE 2NO ROM
3.2 ROM SWAPPING METHOD

When you would like to use 2nd ROM, you must write the
following information into the' 2nd ROM’s special reserved
area. The special reserved area is located from ~XB8088 to
“Xee47. These area will be used for 2nd ROM starting jump
instruction and ID code, and the file name of 2nd ROM. This
name 1is displayed like a one of the RAM files on Menu screen
by 1st ROM, ROM #8. The following figure is the explanation
about 2nd ROM special reserved area.

ADDRESS CODE

“X8608 JUMP START 3 2nd ROM start address

“X80983 .... :

“X00824 RET ; Non maskable interrupt

“Xee2C RET ; Barcode reader interrupt :

“Xe034 RET s UART interrupt o

“Xee3C RET 3 Interval timer interrupt :

“X083F ; Reserved for RST interrupt §

“X0049 08 ‘A’ . :

“Xeoa1l 0B ‘B° s ID code for 2nd ROM i

“Xge42 0B “2NDROM’; File name which displayed in :
; the menu ' §

“X8048 START: $ 2nd ROM code

SPECIAL RESARVED ADDRESS

If these data are implemented correctly, the name will
appears on the 1st ROM's menu screen. So it's easy to switch
the ROM and execute the program in it. When you want to start 5
the programs in 2nd ROM from the Menu mode of ROM #0, move the ;

cursor to 2nd ROM’s file name on the screen. Then please
press return key. The system will fall into the 2nd ROM
program. )
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3.3 THE METHOD TO USE 1ST ROM ENTRY FROM 2ND ROM

If you want to use the routines in 1st ROM from 2nd
RCM, at the first, you have to create a special routine in the
higher memory location of RAM (°X8008-"XFFFF) and use it. That
routine switches the ROM bank with using bank switching method,
and calls the routine in 1st ROM. It is very important for you
that the interrupts must be disabled before you change the ROM
banks. And in addition, as the following sections will <tell
you, you have to change the hook table for Power down interrupt
that was changed by 2nd ROM to restart the current process in
2nd ROM program at next power—on. With this hook table for 2nd
ROM, the power down in RCM #8 will cause the fatal error.
Power-off interrupt can not be prohibited. And you have to
consider about the contents of the routine which you will call.
The reason is that some routines in the 1st ROM routine may
enable the interrupts in some parts of their code even if you
disable the interrupts just before switching the ROM banks to
call 1st ROM entry. Therefore you had better change the all
hook tables in the current book keeping area. I suggest that
all hook table should be replaced with previout contents which
were stored by 1st ROM, just before calling ROM bank—-switching
routine ,and restored just after coming back from 1st ROM.

" The following progfam is the sample which useas 1st ROM entry
points from 2nd ROM. )
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3.3.1 Sample
TITLE Using 1st ROM entry from 2nd ROM

This sample will enable to use 1st ROM entry from

2nd ROM.
-Some routines in 1st ROM might enable interrupts,

so all interrupt
hook table should be replaced with RET code.
And restore them after done the 1st ROM calling.

Entry CENTRYJ:1st ROM entry address
Exit for return condition of 1st ROM

WO WE VO WO VO WO VO VO VO VO VO Ve we

< SYSTEM define label >>>
BNKCRL EQU “XBA1
STATUS EQU “X9A8

-e

Bank control port
Bank status port

we we

: << Main routine >>>
ORG “X8609 This routine must be stay

~X8008~-*XFFFF

e we

ROM1ST: SHLD WORKH Save register HL

LXI H,RET2ND { Return address from 1st ROM
PUSH H { Push stack top
LHLD ENTRY $ Pick up 1st ROM entry
o ; address :
PUSH H : Push stack top
LHLD WORKH ; Restore HL
PUSH PSW ; Save all register
DI : ; Disable interrupt
IN STATUS 3 Get current bank status
ANI “B11111118 : Switch 1st -ROM data set up
ouT BNKCRL ;: Bank select

' ; Now "“XB888-"XT7FFF are

;s 1st ROM

EI , s Enable interrupt
PGOP PSu H
RET : 3 Jump lst ROM entry

;3 <K Return from 1st RCM >>>.

RET2ZND: PUSH PSu Save all register .

IN STATUS ;1 Get current bank status
ORI “BBQBBI6BB1 ;s Switch 2nd ROM data set up
ouT BNKCRL ;s Bank select
; Now “XB8B88-"X7FFF are
. ;s 2nd ROM
POP PSW i Pick up all register
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RET H
;s <<< SYSTEM WORK AREA >>>
ENTRY: OW “X0000 ; 1st ROM entry address
WORKH: DW ~X8009 s HL register saving area
END
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3.4 SEQUENCES IN THE 2ND ROM

1. INITIALIZE

By -

This sequence sets up = [SPJ1(Stack Pointer),
power—on trap and other interrupt routines. Then it
copies the book—-keeping area and system area. finally
some peripherals will be initialized by this routine.

2. RETURN TO MENU

At the first, this sequence selects the standard
RAM, RAM #8 and resets the power—-off trap. Then it jumps
to 1st ROM’ s menu mode.

3. POWER DOWN

: When power 1is turned off, the control is
transferred to this sequence. In this sequence, you must
save all registers and circumstances which should be saved

. in the stack. So the stack—pointer is most important to
. resume the current processing on the next power-on.

The RAM bank number is always stored in RAM #0. Cn
turning on, the 1st ROM and RAM #8 is selected
automatically. And the bank—-switching procedure will be

called 1in Power on sequence if the number of the RAM bank
was not identical to the RAM #8 in the power down
sequence. After changing the RAM bank, all registers will
be restored and pending procedure will be resumed.
Therefore in the stack, the address of the process which
was abandoned by Power down trap should be stored.

In addition, in order to resume the abandoned process
with 2nd ROM, you have to do special power on/power off
sequence. In power off trap, you should the set the start .
routine of the special power—on sequence which switches
the ROM bank. I recommend +to use the hook, “XF38F.
Usually, “JUMP to POWER FAIL SEQUENCE® command is stored
here. In 2nd ROM, however, you have to rewrite this hook
table and call the special power down routine here. In
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it, the address of special power—on routine on the stack.
In this case, the following information should .be stacked
before "HLT®' command ig executed.

resuming address

starting address of
the ROM switching
routine

Contents of Pointers .
. {-- [STAKSVI]

CSTAKSV] keeps the SP’s value at "HLT".
Fig 3.1

POWER ON

At the first, the initializing routine in ROM #0Q
checks the RAM bank number in BANK (°XF3DB) when power-off
was executed. When power—off was done in non—standard RAM
bank, RAM bank=-switching routine is called and switched.
Then, the registers’ contents will be restored. If the
address of the process which should be resumed uwas
stacked, the address will be picked up and executed. When
the pouwer—-down was detected in ROM #1, the address of the
special ROM switching routine ought to be stacked above
the address of the process should be resumed. Therefore,
after juitching the ROM, the abandoned process will be
resumed.
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control

routine

The following figure are the general 2nd ROM

sequence.

mode of 1st

MENU

( == ow=-

- select 2nd ROM

e eSS e Se wm e G BEm v EE o W B B. B e Am S mm -

i-Return

RETURN
Ay
POWER ON .

+=Turn off power switc

Main routine of 2nd ROM'
PCWER DGOWN

INITIALIZE

- wme - a- - e - -—w mem -

pouer switch

1=Turn on

~

——————D

OFF

POWER
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