PC-8201A Technical Manual

First edition

Mar 15th 1984

NEC Corporation
Perscnal Computer development division



IMPORTANT NOTICE

(1) All rights reserved. This manual is protected by
copyright. No part of this manual may be reproduced in
any form whatsocever without the written permission of the

copyright owner.,

(2) All efforts have been make to ensure that the contents

of this manual are correct; however, should any errors be
detected, NEC would greatly appreceate being informed.

(3) NEC can assume no responaibility for errors' in this
manual or their consequences. The entire risk as to the
results of and performance of this manual is assumed by

YOul.

(c) 1984 NEC Corporation
Personal Computer Development Division
Tokyo, Japan




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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