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LIABILITY DISCLAIMER

NEC Information Systems, Inc. (NECIS) products are warranted in
accordancewith the terms of the applicable NEG Information Systems,
Inc. product specification. Product performance is affected by system
configuration, software, the application, customer data, and operator
control of the system, among other factors. While NECIS products are
compatible with the standards forwhich theyare advertised, implementa-
tion by customers of the product may vary.

Therefore, the suitability of a product for a specific application must be
determined by the customer and is not warranted by NECIS.

This manual is as complete and factual as possible at the time ofprinting;
however, the information in this manual may have been updated since
that time. NEC Information Systems, Inc. reserves the right to change the
functions, features, or specifications of its products at any time, without
notice.

NEC Information Systems, Inc. has prepared this document for use by
NECIS customers and employees. The information contained herein is
the property of NECIS and shall not reproduced without prior written
approval from NECIS.

APC IV is a trademark of NEC Corporation.
APC IV PowerMate l is a trademark of NEC Corporation.
MS-DOS is a registered trademark of Microsoft Corporation
Pinwn'ter is a trademark of NEC Corporation.
Spinwriter is a registered trademark of NEC Corporation.

First Printing - January 1987

Copyright 1987
NEC Information Systems, Inc.

1414 MassachusettsAve.
Boxborough, MA 01719

Printed in USA.



FEDERAL COMMUNICATIONS COMMISSION
RADIO FREQUENCYINTERFERENCE STATEMENT

This unit has been type-tested and found to comply with the limits for a
Class B computing device in accordance with the specifications for
Subpart J of Part 15 of FCC Rules, which are designed to provide
reasonableprotection against such interference in a residential installa—
tion.

Manufacturer’s Instructions and User’s Responsibility
to Prevent Radio Frequency Interference

Manufacturer’s Instructions
The usermust observe the following precautions in installing and operat—
ing this device:

1. Operate the equipment in strict accordancewith the manufac-
turer’s instructions for the model.

2. Plug the unit into a properly grounded wall outlet and use the
power cord supplied with the unit, unmodified.

3. Always operate the unit with the factory-installedcover on the
unit.

4. Make no modification to the equipment which would affect its
meeting the specified limits of the Rules.

5. Maintain the equipment in a satisfactory state of repair.
6. Use a shielded and properly grounded I/O cable to ensure

compliance of this unit to the specified limits of the Rules.



User’s Responsibility
The user is ultimatelyresponsiblefor correctingproblems that arise from
harmful radio-frequency emissions from equipment under his control. If
this equipment does cause interference to radio or television reception
(which can be determined by turning the equipment off and on), the user
is encouraged to try to correct the interference by one of the following
measures. All of these responsibilities and any others not mentioned are
exclusively at the expense of the user.

1. Change in orientation of the receiving device antenna.
2. Change in orientation of the equipment.
3. Change in location of equipment.
4. Change in equipment power source.

If these attempts are unsuccessful, install one or all of the following
devices:

1. Line isolation transformers
2. Line filters
3. Electromagnetic shielding

If necessary, the user should consult the dealer, NEC, or an experienced
radio/ television technician for additional suggestions. The usermayfind
the following bookletprepared by the Federal Communications Commis-
sion to be helpful: “How to Identify and Resolve Radio-TV Interference
Problems.” This booklet is available from the U.S. Government Printing
Office, Washington, DC 20402, Stock No. 004-000-00345-4.

NOTE

The operator of a computing device may
be required to stop operating his device
upon finding that the device is causing
harmful interference and it is in the pub-
lic interest to stop operation until the
interference problem has been corrected.
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—System Components

The APC IV PowerMate 1 has four models, all ofwhich have the same two
basic components.

SYSTEM UNIT

KEYBOARD

L
L-

L

L



The four models differ in the type and the number of magnetic storage
devices in the system unit.

The APC-H200 has a single 5‘A-inch 1.2

megabyte (MB) high capacity diskette
drive.

.2 MB HIGH CAPACITY
DISKE’I'I‘E DRIVE\‘ .M\\ MIIIVIWIIII\W

The APC-H201 has a single 5‘A-inch 1.2
MB high capacity diskette drive and a
54-inch 40 MB hard disk.

1.2 MB HIGH CAPACITY
DISKETI‘E DRIVE

40 MB HARD DISK



The APO-H202 has a single 51/4-inch 1.2
MB high capacity diskette drive and a
51A-inch 20 MB hard disk.

1.2 MB HIGH CAPACITY
DISKE'ITE DRIVE

20 MB HARD DISK

The APO-H203 has a single SIA-inch 1.2
MB high capacity diskette drive and a
31/2-inch 20 MB hard disk.

.2 MB HIGH CAPACITY
DISKE'I'I‘E DRIVE

20 MB HARD DISK
(31/2-INCH)



Your PowerMate 1 requires only the following hardware options.

DISPLAY BOARD

The display board allows for the attach-
ment of a display. This board is installed
inside the system unit.

V You can add other options, such as a printer, or an additional disk drive,
to expand your PowerMate l. TheAPC IV series supports a wide variety of
NBC and industry-standardoptions to suit your particular requirements.
Refer to “Expansion Options.”



Setting Up

Setting up your PowerMate 1 consists of attaching the keyboard and the
display to the system unit. This is easy. The cables fit only in the right
places.Youmay also have other options to install, such as a display board.
Easy-to—follow instructions come with all NEC options.

First some considerations...

0 The system unit weighs about 30 pounds. You may need another
person to help you unpack and move it.

0 Save the shipping cartons and packingmaterials for shipping or
moving the PowerMate 1.

0 Set up where there is plentyof air circulation.Avoid blockingthe
ventilation holes in the system unit and display.

0 Keep the PowerMate l awayfrom excessively warm surroundings,
direct sunlight, excessive dust, vibration, shock, or moisture.

0 Place the PowerMate 1 away from any devices, such as electric
motors or transformers, that generate magnetic fields.

Then...

0 Place the system unit on a flat, sturdy
surface, such as a desk or table, so
you can get at the front and rear of the vunit.



91f you have an option that needs to be
installed inside the system unit, such
as a display board, install it now.
Be sure to follow the instructions that
come with the option.
If your instructions do not include
procedures for the removal and replace-
ment of the system unit cover, see
“Cover Removal and Replacement."

NOTE If you install a monochrome display board, the
system unit’s Display Type switch must be set to OFF
(see “Checking Switch Settings”).

3 Plug the keyboard into the system
unit at the keyboard connector.



If your keyboard has a protective
adhesive strip covering the status
lamps, remove it.

OAttach your display to the system
unit.

If you have an NEG Advanced Color
Display (APC-H43l), connect it as fol-
lows. Otherwise follow the instruc-
tions that come with your displayand V
then go to step 5.

0 Make sure that the following
switches are set as shown.

H.WIDTH switch to OFF.

IIII "



POWER switch to OFF.

MANUAL switch to OFF.

0 Make sure that the TTL/ANALOG
switch on the rear of the display is
set correctly for your display board.

For NEC’S Color Graphics Board
(APC-H440) and Advanced Graph-
ics Board (APC-H441), set the
TTL/ANALOG. switch to TTL.

For other boards, see the instruc-
tions that come with the board or
ask your dealer.



Plug the display signal cable into
the display and into the display
board connector.
Secure the displayand board con-
nectionswith the screws provided.

@Check that the 115/230 V power V
supply switch is set correctly.

4-— The correct setting for the United
States and Canada is 115 V.

10



@Be sure that the system unit's power
switch is in the 0 (off) position.

mm .........mu uumn-uuuun 7 Plug the system unit power cord into
the system unit.

11



01f your display has a detachable
power cord, connect the power cord
to the display.

ADVANCED COLOR DISPLAY
POWER CORD

QPlug the system unit and display
power cords into a properlygrounded
wall outlet.

NOTE The PowerMate 1 system unit and Advanced
Color Display come with approved, threepronged safety
cords. To ensure your safety, do not alter these cords.
Be sure to plug the power cords into a properlygrounded
wall outlet.

12



Ifyou have expansionoptions, a printer, or other peripheral,nowis a good
time to set them up. Be sure to follow the instructions that came with
your expansion options and the instructions in the next sections for
setting up peripherals.

After you have set up all ofyour options, or if you don’t have any options to
install, go to “Your First Program.”

13



Connecting a Printer

Use the following steps to connect a parallel printer to your system unit.
If you have a serial printer, see the next section “Connectingan RS—2320
Device.”

NOTE Before connecting a printer to the system unit,
be sure that you have set up the printer correctly. Follow
the setup instructions that come with the printer.

0Turn off and unplug the system unit
and any external optionconnected to
the system unit.

9Make sure that your printer power is
off and the power cord is unplugged.

3 Connect the printer cable to the
system unit printer port and to your
printer. Secure the cable as follows.

0 Secure the system unit connection
with the screws provided.

14



0 Lock the connector to the printer
with the connector clips.

0 Attach the ground wire to your
printer’s ground screw.

15



’Connecting an RS-2320 Device

VUse the following steps to connect a modem, a serial printer, or any other
RS-23ZC device to your system unit.

NOTE Before connecting your RS-2320 device to the
system unit, be sure that you have set up the device
correctly. Follow the instructions that come with the
option.

0Turn off and unplug the system unit
and any external optionconnected to
the system unit.

9 Check that any power to the RS-23ZC
device is turned off and the power
cable is unplugged.

3 Connect your RS-23ZC cable to the
system unit RS-2320 port and to the
device.

Use the screws provided to secure the
connections.

l6
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A loopback connector comes with your
RS-2320 cable. This connector is used
only when testing the operation of your
RS-2320 port.



Your First Program

After setting up all of your system’s hardware, you must prepare the
PowerMate 1 for use. TheMS-DOS® System Diskette that is suppliedwith
your PowerMate 1 contains the necessarysoftware to boot-up or start the
PowerMate 1 and to prepare the system. Use the following procedure to
get started.

1 Raise the load lever and remove the
shipping blank from the diskette
drive.
Store the shipping blank.

NOTE Replace the shipping blank whenever you pack
or move the system unit.

91f you have an NEC Advanced Color
Display, set the TEXT switch to OFF.

—



0Tum on the display.

Advanced Color Display

I I I I I I I I I I I I I I I I I I I Ifyou have an Advanced ColorDisplay,

V the display’s POWER lamp lights.
The TTL lamp lights when the TTL/
ANALOG switch is set to TTL.

19



4 Turn on the system unit.

The system unit’s POWER lamp lights.

The system’s power-on screen appears.
One or two beeps indicate that the
system has completed its power-on
self-test.
If intermittent beeping occurs, turn
off the system unit and try again. If
the beeping persists, call your NEC
dealer.

6Adjust the contrast and brightness
controls on your display.

Advanced Color Display _
’ 2%

l - z

'
l
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6 Locate your MS—DOS System Diskette.
Remove the diskette from its enve—

lope.
Holding the diskette at its top edge,
insert it, label side up, into drive A.

You will feel resistance when the
diskette is almost fully inserted.
Gently push the diskette past the
resistance until you hear a click.

7 Lower the drive load lever.

@Press F1 to load the program into
system memory. The busy lamp on the
front of the drive will light.
It is normal for the drive to make a
clicking sound while the program
loads. Program loading takes about
ten seconds. One or two beeps indi-
cate that the program is loaded.
The program’s Entry menu appears,
indicating the completionofyour sys—
tem’s booting routine.

If anything does not work as described, see “IfYou Have a Problem” in
this guide. After boot-up, go to yourMS—DOSfor the APOIVSem'es guide
for instructions on how to run the program.

When you are through running the program, perform the following steps
to shut down the system.

21



0Removethe diskette from the drive by
moving the load lever up. A spring
mechanismejects the diskette.

9 Turn off the system unit and the dis-
play.

CAUTION To avoid damage to diskettes, never remove
a diskette from a drive when the busy lamp is on. Always
remove all diskettes before turning off the system unit.

NOTE Any time you install or remove an expansion
option from the system unit, you must run the Setup
program on the MS-DOS System Diskette.

22
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Features and Controls

SYSTEM UNIT

DISKE'I'I‘E DRIVE BUSY LAMP DISKE’I'I‘E DRIVE A DISKE’I'I‘E DRIVE LEVER
Indicates when a drive is reading 1.2 MB high capacity Locks diskette into drive.
or writing to a diskette. diskette drive.

DISK BUSY LAMP (Red)
Indicates when a hard disk is per-
forming a read or write operation.

POWER LAMP (Green)
Indicates power on.

POWER SWITCH
Press 1 to turn on the power.
Press 0 to turn off the power.

{Mi-INCH HARD DISK l/ 31/2-INCH HARD DISK 2/
OPTIONAL Sid-INCH DISKE’I'I‘E DRIVE B OPTIONAL 31/2-1N0H 013mm: DRIVE 13

40 MB hard diSk (in AP (H1201); or 20 MB hard diSk 20 MB hard disk (in APO-H203) or blank panel on
(in APC-H202), or blank panel on APO-H200 and APC-H200, APC-H201, and APC-H202 with a slot for
APC-H203 with a slot for any of the following an optional 20 MB hard disk kit (APC-H221) or 720
optional kitS= kilobyte (KB) diskette drive kit (APC-H220).
. 40 MB hard disk kit (APO-H422)
. 20 MB hard disk kit (APO-H423)
. 1.2 MB high capacity diskette drive kit (APC-H420)
. 360 KB diskette drive kit (APCAH421).

23



115/230 V POWER SUPPLY SWITCH EXPANSIONSLOT COVERS
Selectable 115 V or 230 V power supply. By removing these covers you can xx

add up to six expansion boards.

AC OUTLET FOR A MONOCHROME DISPLAY
The power at this outlet is switched by the
system unit power switch. This feature
allows you to control the system unit and
monochrome display power with one switch.

AC INPUT PRINTER PORT
See “Connectinga Printer."

KEYBOARD CONNECTOR

FAN RS-2320 PORT
Communications port for connecting
a modem, a serial printer, or any
RS-232C device. See “Connecting
an RS-23ZC Device.”

24
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l KEYBOARD

How you use the keyboard depends upon your software applications
program. See the guide that comes with your software. In general, it is
used as follows.

Most of the keys have a repeat function.When
you hold down a key, the character or function repeats
itself until you release the key.

FUNCTION KEYS
Use these keys for functions
specific to your particular
software.

I

m-mmwa
L

~ 1 . . . u . < i , ..
7h- w E T Y L; o P i :fillflllllllll \

mIIIIIIIIIIIW“HIE-Ill.-\TYPEWRITER KEYS
Use these keys like typewriter keys.

STANDARD CURSOR CONTROL KEYS
Use these keys for controlling
the direction of the cursor.
These keys also functionwhen the
keypad is operative (Num Lock
lamp is lit).

TEMPLATE HOLDER
Use this area to hold key
function templates.

STATUS LAMPS
Indicate the status of the Caps
(Capital) Lock, Num (Numeric)Lock,
and the Scroll Lock keys.

NUMERIC KEYPAD/CURSOR CONTROL KEYS
Use these keys like a numeric keypad.
In the numeric keypad mode (Num Lock
lamp is on), the Shift keys work in
reverse.

To use these keys to control the
direction of the cursor, press the
Num (Numeric)Lock key (Num Lock lamp
goes off).

To return to the numeric keypad mode,
press the Num Lock key.

25



CABLE CHANNEL
Allows a choice of routing the
cable to the left or right side
of the keyboard.
To change the direction of the
cable, carefullypull the cable
out from the one side of the
cable channel and press it into
the other side.

W Wmn-NED-nin—inn-w

COMFORT SUPPORTS
You can change the angle of your
keyboard by moving these supports.
Use the position most comfortable
to you.

26



ADVANCED COLOR DISPLAY

TEXT SWITCH
Set this switch to control the
text color mode of your display.
When set to OFF, the text color
of your software program is
displayed.

) When set to ON, text appears in
the color selected by the TEXT
color switches on the back of the
display (see “Rear Controls”).

Top Controls and Status Lamps

COVER TAB BRIGHT CONTROL
Lift tab to open top cover.

V.SIZE CONTROL
Turn this knob to adjust the
vertical on-screen size.

V.HOLD CONTROL
Turn this knob to adjust the
stability of the display’s screen.

V.POSITIONCONTROL
Turn this knob to lower or raise
the on-screen position.

H.POSITION CONTROL
Turn this knob to adjust the
horizontal on-screen position.

CONT. (CONTRAST) CONTROL

\ POWER LAMP
Indicates power on.

'I‘I‘L LAMP
H.WIDTH SWITCH Indicates TTL switch setting
Set this switch to ON to change (see “Rear Controls”),
the horizontal onscreen size.

MANUAL LAMP
Indicates MANUAL mode switch
setting (see “Rear Controls”).

27



Tilt Swivel Feature

The Advanced Color Display has a tilt/swivel feature so you can tilt the
screen up and down and swivel it from side to side. This feature allows you
to set the screen angle to the viewing position most comfortable to you.

28
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Rear Controls
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POWER SWITCH
Controls power to the display.
When this switch is in the ON
position, the POWER lamp on
the top of the display is lit.

TEXT COLOR SWITCHES — 2, 3, AND 4

Set these switches to select the text color of
your display, regardless of the colors used by
your software program. (The TEXT switch on
the top of the displaymust be set to ON.) For
switch settings see the “Text Color Switch
Settings” table on the following page._

n p; g; ‘M‘

COLOR SWITCHES — 5 AND 6

When you set the MANUAL switch to ON, set
these switches for the number of colors that
your software program requires. For settings,

no see the “Color Mode Switch Settings” table
on the following page.Hiiix‘i ‘x'ti.

gj\ MANUAL SWITCH
" ” ’ Set to OFF for IBM-compatible mode; set to

ON for manual (non-IBM compatible) mode
(MANUAL lamp lights). If you select manual
mode, you must set the COLOR switches.

’l‘I‘L/ANALOG SWITCH
This switch selects either a ’I'I‘L or an analog
input display signal. Set this switch according
to the type of display board installed in the
system unit.

For NEC’s Color Graphics Board (APC<H440)
and Advanced Graphics Board (APC-H44l),
set the T'I‘L/ANALOG switch to 'I‘I‘L.

AC INPUT DISPLAY INPUT

For other boards, see the instructions that
come with the board or see your dealer.

29
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Text Color Switch Settings
DIP SWITCH

TEXT
COLOR 2 3 4

R G B

Red ON OFF OFF

Green OFF ON OFF

Blue OFF OFF ON

Yellow ON ON OFF

Cyan OFF ON ON

Magenta ON OFF ON

White ON ON ON

Color Mode Switch Settings
NUMBER DIP SWITCH

OF
COLORS 5 6

8 colors OFF ON

16 colors OFF OFF

64 colors ON OFF

Unused ON ON



Diskettes and Diskette Care

Diskette drives retrieve (read) data from and record (write) data to
diskettes.

For the successfuloperation ofyour PowerMate 1, it is important to select
the correct diskette for the type of drive you are using. When purchasing
diskettes, check that the diskette type is clearlymarked on them. See
your dealer for help in choosing the correct diskettes.

1.2 MB HIGH CAPACITYDISKE'I'I‘E DRIVE
Standard drive A or optional 51/1-inch
drive B. Reads and writes to 5%-inch
0 high capacity diskettes and
0 double-sided, double-densitydiskettes.

‘\ I l I l I I ll 1 1 LII l I I Harald”! I Iii} 360 KB DISKEWE DRIVE/ ‘

lll\\\\\\ Optional 5‘A-inch drive B. Reads and
" “I ' 'W' ”H” writes only to 5%-inch doublesided,

double-densitydiskettes.

CAUTION Do not use a high capacity diskette in your
360 KB Diskette Drive.
Once a double-sided, double-densitydiskette is written
to orformatted by a high capacity diskette drive, the
diskette must be used only in a high capacity drive.

31



720 KB DISKETTE DRIVE
lptional 31/2—inch drive B. Reads and
writes only to 31/2-inch
micro—diskettes.

NOTE All diskettes must be formatted before you can
use them (see your MS—DOS User’s Guide for formatting
instructions).

32



BIA-INCH DISKETTES

Each 51/4-inch high capacity diskette stores up to 1.2 MB, equivalent to
about 600 pages of text.

Each EVA-inch double-sided, double—density diskette stores up to 360 KB,
equivalent to about 180 pages of text.

Most diskettes come with labels that you
can write on and attach to the diskette.

ENVELOPE WRITE ENABLE NOTCH

READ/WRITE SLOT

33



For reliability and protection from data loss, always use high-quality,
name-brand diskettes.Take the followingprecautionswith your diskettes.

34

Always return diskettes to their pro-
tective envelopes after removing them
from a diskette drive. This protects
them from contamination.

Do not write on an attached diskette
label with a ballpoint pen. Mark the
label before attaching it or use a felt-
tip pen if the label is attached.

Avoid touching or trying to clean an
exposed diskette surface. Fingerprints
or cleaning materials can damage
diskette surfaces.

Avoid getting diskettes wet.

Avoid bending or folding diskettes.
Store diskettes upright in a protected
place.

Do not attach paper clips, elastic
bands, or tape to diskettes.

Keep diskettes out of direct sunlight
and high temperatures.



35

Avoid using an eraser on or near
diskettes. Eraser particles can con-
taminate diskettes.

Don’t place diskettes near magnets
or equipment that generate magnetic
fields.

Do not use contaminated diskettes.
They can damage the diskette drive.

To avoid contaminating diskettes, do
not eat, drink, or smoke when han-
dling them. Food or smoke particles
could contaminate the diskette sur-
face.

Do not lay heavy objects on top of
diskettes.

Avoid dustywork environments.



0 Insert diskettes into drives carefully.
Never insert diskettes before turning
on the computer, even if your soft-
ware instructions say to do so.

0 Always remove all diskettes before
turning off the system unit.

0 Never lift the drive load lever when
the busy lamp on the drive is on.

36



EPA-INCH MICRO-DISKE’ITES

The 31/2-inch double-sided micro-diskette used with the APO-H220
diskette drive is contained inside a hard plastic jacket. The diskette
surface is protected from fingerprints and dust by an automatic shutter.
When the diskette is ejected from the drive, the shutter slides over the
exposed read/write area of the diskette.

Each double-sided micro-diskette stores up to 720 KB, equivalent to
about 360 pages of text.

AUTOMNHC
SHUTTER

NEC
microfloppy
DISK N0.

Double sided

JACKET

Front of Micro-diskette

37



AUTOMATIC
SHUTTER

WRITE PROTECT
SLIDERTAB

Back of Micro-diskette

Insert the micro-diskette into the drive
correctly.

0 Holding the micro-disketteat its bot-
tom edge, insert it, label side facing
right, into the drive.

0 Be sure to insert the micro-diskette
into the drive fully, until you hear a
click.

0 Never insert a micro-diskette before
turning on the PowerMate 1, even if
your software instructions say to do
so.

Remove the micro-diskette by pressing
the drive release button.

0 Always remove the micro-diskette
before turning off the PowerMate 1.

0 Never press the drive release button
when the busy lamp on the drive is on.

38



WRITE PROTECTION

You can write protect your diskettes. This ensures that you will not
accidently overwrite information.

Note that when a diskette is write protected, you cannot store (write)
information on it until you remove the write protection. You will know
how to plan for this after you use the system for a while.

To write protect a BIA-inch diskette,
cover the write enable notch with an
adhesive write protector tab. These tabs
usually come with 5‘A-inch diskettes.

NOTE To protect a 51A-inch double-sided, double—
density diskette from being accidently written to by a
high capacity drive, place a write protect tab on the
diskette before using it.

39



Towrite protecta 31/2-inchmicro-diskette,
slide the write protect tab so that the
hole is visible.

Write Protected

Write Enabled

40



PowerMate 1 Care andMaintenance

\lelllllfwlranlllllflz‘h-lcmgiltmm .
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Periodically clean the outside of the
computer with a soft cloth. You can
remove stubborn stains with a cloth
slightly dampened with a mild deter-
gent. Never use a strong cleaner or sol-
vent on any part of the PowerMate 1. For
safety, unplug the PowerMate 1 before
cleaning it.

Before you pack your system unit for
shipping or moving, insert a shipping
blank into each diskette drive. If you do
not have a shippingblank, insert a blank
diskette.
Be sure to lower the drive lever to lock
the blank in the drive.
When you pack the PowerMate 1, pack
the components in the original shipping
materials and cartons that theycame in.

Hard disks are sealed. The only mainte-
nance they require is the use of the MS-
DOS RETRACT utility. Use this utility
whenever the system unit is moved or
packed. See your MS—DOS User’s Guide.



Expansion Options

The following paragraphsdescribe NEC expansionoptions for theAPC IV ‘v
PowerMate 1. Setup instructions come with each option.

DISPLAY

Advanced Color Display
APO-H431

The Advanced Color Display automati-
cally adjusts to display board scanning
frequencies from 15.75 KHz to 35 KHz for
compatibility with most color graphics
boards.

This high resolutiondisplaycan be used
with the APC-H440 ColorGraphicsBoard
and the APC-H441 Advanced Graphics
Board7 and is compatiblewith mostother \_/
graphics boards.

Advanced Color Display

BOARDS AND CHIPS

Hard Disk Controller Board
APC-H254

Allows the addition of up to two hard
disk drives to the PowerMate 1 system
unit. The Hard Disk Controller Board
provides connectors for the connection
of one SIA-inch 40 MB or 20 MB drive and
a 31/2-inch 20 MB drive.

Hard Disk Controller Board
42



Color Graphics Board

Advanced Graphics Board

43

Color Graphics Board
APC-H440

Allows for the attachment of a color dis-
play or any display with a composite
video interface. The ColorGraphics Board
(CGB) operates in alphanumeric (A/N)
and all-points-addressable (APA) gra—

phics modes.
The board provides 40-column by 25-row
or 80-column by 25-row text display and
320 x 200 pixel and 640 x 200 pixel
resolutions.The CGB supports 16 colors.

Advanced Graphics Board
APC-H441

Allows for the attachment of a color or
monochrome display. The Advanced
Graphics Board (AGB) operates in alpha-
numeric (A/N) and allpoints-address—
able (APA) graphics modes.
The board provides a 40—column by 25-
row or 80-column by 25-row text display
and 320 x 200, 640 x 200, and 640 x 350
pixel resolutions. The AGB supports 16

colors.
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512 KB Memory Expansion Board
APC-H450

Increases the system memory by 512 KB
and has sockets on the board for instal»
ling up to threeAPC—H451 MemoryExpan-
sion Kits. The board has a total memory
capacity of 2 MB. Up to four memory
boards can be installed in the system
unit for a total system memory of 8 MB.

512 KB Memory Expansion Kit
APO-H451

This 18—chip memory kit adds an addi-
tional 512 KB to an APC-H450 Memory
Expansion Board.

80287 Math Coprocessor
APO-H552

Adds an additional microprocessor,thus
increasing the PowerMate 1 processing
speed for “number crunching” applica-
tions such as complex scientific and
mathematical tasks.



720 KB Diskette Drive Kit
APO-H220

Adds a 31/2-inch 720 KB diskette drive to
APC-H200, APC-H201, and APC—H202

system units.

20 MB Hard Disk Kit
APC-H22l

Adds a 31/2-inch 20 MB hard disk drive
to APC-H200, APO-H201, and APC-H202
system units.

31/2-inch 720 KB DisketteDrive Kit

1.2 MB Diskette Drive Kit
APO-H420

Adds a second 5%inch 1.2 MB high
capacity diskette drive to APC-H200
and APC-H203 system units.

360 KB Diskette Drive Kit
APO-421

Adds a 54-inch 360 KB diskette drive to
APC-H200 and APO-H203 system units.

V 51A-inch 1.2 MBDisketteDrive Kit

1 In addition to the standard diskette drive, one diskette drive and one hard disk or two hard disks can be
installed in the PowerMate 1.
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40 MB Hard Disk Kit
APC-H422

Adds a 54-inch 40 MB hard disk drive to ‘4
APC-H200 and APC-H203 system units.

20 MB Hard Disk Kit
APO-H423

Adds a 51/4-inch 20 MB hard disk drive to
APC-H200 and APC-H203 system units.

51/4-inch 40 MB Hard Disk Kit

ACCESSORIES \J
Printer Cable
APC-H490

RS-2320 Cable
APO-H491

Null Modem Cable (10 ft)
APO-H492

Null Modem Cable (33 ft)
APC-H493

Printer Cable v
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NEC PRINTERS FOR YOUR POWERMATE l

\r NEC makes several printers that are compatible with your APC IV
PowerMate 1. These include the following Spinwriter® letter—quality
printers and PinwriterT'V' multimode dot matrix printers.

Elf 350 Spinwriter 3550 Spinwriter

8850 Spinwm'ter Pinwriter P6

Pinwriter P7
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IfYou Have a Problem

The PowerMate 1 has a built-in checking program that automatically
tests its componentswhen you turn the power on. If there is a problem in
the system, intermittent beepingoccurs. If this happens repeatedlywhen
you turn on the system unit, turn it off and call your NEC dealer.

If you encounter a problem with the PowerMate l and beeping does not
occur, the problem is usually a simple one that you can solve yourself.
First check the items in the following checklist.

E! The power switch for each component is on.

III All cables and power cords are tightly connected.

E] The electrical outlet that your components are connected to is
working. Test the outlet by plugging in a lamp or other electrical
device.

E] The 115 V/230 V power supply switch is selected correctly.

E1 The system unit’s Display Switch is set correctlyfor your display.

E1 The display’s brightness and contrast controls are adjusted
properly.

El Any option you have just installed is designedfor your system and
has been set up correctly.

If these items do not help, see the following “Solving Problems” table. If
you still can’t determine the problem, call your APC IV PowerMate 1

dealer.
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Solving Problems

PROBLEMS AND SYMPTOMS CORRECTIVEACTIONS

A diskette won’t load.
0 System unit and display POWER
lamps are on.

0 Diskette drive busy lamp doesn’t
come on when you insert the
diskette.

0 Power-0n screen appears on the
display.

The display screen stays dark.
0 System unit and display POWER
lamps are on.

0 All display cable connections are
tight.

0 Brightness and contrast controls
are adjusted.

The display’s power-on self-test
remains on the screen.

A distorted image appears on your
display screen.

An image appears on the screen but
keyboard seems “dead."

Check that the diskette is inserted
correctly and that the load lever is
down.

If so, try a different diskette. If this
loads, the problem is in your software.
Call your software dealer.
If this won’t load, call your APC IV
PowerMate 1 dealer.

Call your hardware dealer.

Press Fl. If the power-on screen is
still displayed, load a different disk-
ette. Press Fl. If the diskette loads,
you have a software problem. Call
your software dealer.
If the power—0n screen is still dis—

played, call your APC IV PowerMate 1

dealer.

Adjust the video controls on your dis-
play. If this doesn’t help, turn the
display off for a few seconds, then
turn it back on. If the problem per-
sists, call your hardware dealer.

Check and tighten the keyboard cable
connection.
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Solving Problems (cont’d)

PROBLEMS AND SYMPTOMS CORRECTIVEACTIONS

Constant screen movement.

Fuzzy screen on the Advanced Color
Display.

Magnetic field is affecting your dis-
play. If you have another displayclose
by, or other device with a motor
generatinga magnetic field (for exam-
ple, a fan),move the displayor device
away from the affected display.

Check the TI‘L/ANALOG switch set-
ting. Make sure that the switch is set
correctly for your display board.

50



Cover Removal and Replacement

\1

REMOVING THE COVER

Use the followingproceduresto remove and replace the system unit cover.

0 Turn off and unplug the system unit
and any external options connected
to it.

9 Remove the four screws on the rear of
the system unit.

0 Pull the sides of the cover outward,
and carefully lift and remove the
cover.
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REPLACINGTHE COVER

0 Insert the front edge of the cover
under the lip of the front panel.
Pull the sides of the cover outward
and carefully replace the cover.

9 Replace the four screws.
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System Board Switch Settings

This blockof 8 switches is located on the
system board inside the system unit.The
switch settings shown are the factory
settings. These settings are appropriate
for most software and hardware configu-
rations.

Factory Settings

CHECKING SWITCH SETTINGS

The following shows switch settings for display type, parallel and serial
ports, and diskette drive functions.Check these settings for your particu-
lar application. If you need to change any of the factory settings, see
“Changing Switch Settings.”
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NOTE Switches 1 and 5 must be set as shown.

PARALLELPORT (PR, LPTI)
0N: Enables parallel port
OFF: Disablesparallel port

SERIALPORT CHANNEL1

ON: Enables serial port channel 1

OFF: Disables serial port channel 1

SERIAL PORT CHANNEL 2

ON: Enables serial port channel 2
OFF: Disables serial port channel 2

DISPLAYTYPE
ON: Color display
OFF: Monochrome display

DISKE'I'I‘EDRIVE SELECT
0N: Selects second drive (drive B) V
OFF: Selects first drive (drive A)

DISKE’I'I‘E DRIVE ENABLE
ON: Enables diskette drive
OFF: Disablesdiskette drive

NOTE If you are installing an option board that has
either an LPTl parallel port or a COMI or COM2 serial
port, disable the corresponding system board port by
changing the appropriate switch setting to off.
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CHANGING SWITCH SETTINGS

If you need to change any switch setting inside the system unit, follow
these steps.

0 Remove the system unit cover (see
“Removing the Cover”).

2 Locate the block of 8 switches on the
system board.

0 Change the appropriate switch set-
ting by using a pointed instrument,
such as the tip of a ballpoint pen.

0 Replace the system unit cover (see
“Replacing the Cover”).
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Specifications

The following specifications are standard except where noted.

System Processor
Intel ,uPD80286—8
Word length— 16 bits
Clock rate — 8 MHz, one wait state

Random Access Memory (RAM)
Standard size — 640 KB
Optional — expandable in 512 KB increments, 2 MB per board; total
memory capacity expandable to 8 MB.

Read Only Memory (ROM)
64 KB

Calendar Clock 4
Year/month/day/hour/minute/second/ 1/ 100 second, battery-backed
Battery type — lithium, non-rechargeable

I/O Facilities
Parallel — one integrated port
RS-2320— one serial port, asynchronous communication,up to 9600 bps

Option Slots
Six slots — five 8/16 bit slots and one 8 bit slot

Keyboard
Industry-standard, enhanced
Total number of keys — 101
Special function keys — 12 keys, capable of up to 48 function selections VStatus lamps for capital lock, numeric lock, and scroll lock keys
Numeric keypad — standard
Separate cursor control keys — standard
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Diskette Drives
Packaging

0 One internal 5lA-inch 1.2 MB drive standard
0 Optional second integrated 5‘A-inch 1.2 MB drive (APC-H420)or 360

KB drive (APC-H421) or 31/2-inch 720 KB drive (APC—H220)

FormattedDiskette Capacity (each)
0 APC-H420 — 720 KB /1.2 MB
0 APC-H421 — 360 KB
0 APC-H220 — 720 KB

Drive Performance Characteristics
0 Rotation rate

APC-H420 — 360 rpm
APC-H421 — 300 rpm
APC—H220 — 300 rpm

0 Transfer rate
APC-H420 — 500 K bit/sec
APC-H421 — 250 K bit/ sec
APC—H220 — 250 K bit/sec

Controller — industry standard

Hard Disk Drives
Packaging

0 One internal 5%-inch 40 MB drive standard for APC—H201
0 One internal BIA-inch 20 MB drive standard for APC-H202
0 One internal 31/2-inch 20 MB drive standard for APC-H203
0 Optional second integrated SlA-inch 40 MB drive kit (APC-H422) or

20 MB drive kit (APC-H423) or 31/2-inch20 MB drive kit (APC—H221)

Formatted Disk Capacity
0 APC—H422 — 40 MB
0 APC-H423 — 20 MB
0 APC-H221 — 20 MB

Internal Configuration
0 APC-H422 — four disks, eight heads
0 APC—H423 — two disks, four heads
0 APC-H221 — two disks, four heads
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Number of cylinders — 615
Data transfer rate — 625 KB/ sec
Rotation rate — 3,564 rpm :0.5%
Access Time (average)
0 APC-H422 — 40 ms
0 APC-H423 — 40 ms
0 APO-H221 — 85 ms

Start Time
0 APC-H422 — 25 sec maximum
0 APC-H423 — 15 sec maximum
0 APC-H221 — 15 sec maximum

Stop Time
0 APC-H422 — 30 sec maximum
0 APO-H423 — 15 sec maximum
0 APC-H221 — 15 sec maximum

Recording method — Modified Frequency Modulation (MFM)
Recording Density

0 APC-H422/APC-H423
9,000 hits per inch
700 tracks per inch

0 APO-H221
15,000 hits per inch
750 tracks per inch

Dimensions
System Unit

0 Height — 6 in. (15.2 cm)
0 Width — 16.5 in. (42 cm)
0 Depth — 16.5 in. (42 cm)

Keyboard
0 Height — 1.6 in. (4.1 cm)
0 Width — 19 in. (48.3 cm)
0 Depth —- 8.4 in. (21.3 cm)
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Weight
System Unit

0 APC-H200 — 26.8 lb (12.2 kg)
0 APC-H201 — 30.3 lb (13.8 kg)
0 APC-H202 — 29.9 lb (13.6 kg)
0 APC-H203 — 29 lb (13.2 kg)

Keyboard — 3.5 to 4 lb (1.6 to 1.8 kg)

Power
Universal power supply, 115/230 V, switch selectable

Recommended Operating Environment
Temperature — 50° to 95° F (10° to 35° C)
Relative humidity — 20% to 80%

Operating System
MS-DOS

Supplied Software
MS-DOS Operating System

Advanced Color Display - Optional
Size — 13 inches (diagonal viewing)
Colors

0 ’l‘TL input — 8/16/64 colors
0 Analog input — unlimited colors

Resolution — 800 x 560 pixels
CRT type — dot black matrix
Video Input Signal

0 rl'I‘L level positive
0 ANALOG 0.6 Vp-p/75 positive

Video bandwidth— 30 MHz
Synchronization
0 Horizontal — 15.5 KHz to 35 KHz (automatically)
0 Vertical — 50 Hz to 60 Hz (manual), non-interlace
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Board compatibility— uses most color graphics boards, including the
NEC Color Graphics Board (APC—H440) and Advanced Graphics Board
(APC-H441).
Dimensions

0 Height — 12.8 in. (32.5 cm)
0 Width — 14.4 in. (36.6 cm)
0 Depth — 14.9 in. (37.9 cm)

Weight — 31 lb (14 kg)

Color Graphics Board — Optional
Interface— direct drive, and composite video
Text Display
0 40-column x 25-row
0 80-column x 25-r0w

Resolution
0 320 x 200 pixel
O 640 x 200 pixel

Colors — supports 16 colors

Advanced Graphics Board - Optional
VRAM — 256 KB
Interface — direct drive
Text Display

0 40—column x 25-row
O 80-column x 25-r0w

Resolution
0 820 x 200 pixel
O 640 x 200 pixel
0 640 x 350 pixel

Colors — supports 16 colors from a palette of 64
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Glossary

applications programs Programs designedfor a specific purpose, such
as for solving a particular business or mathematical problem.

asynchronous communications Method of data transmission where
characters are preceded by a start bit and followed by a stop bit,
permitting the time between characters to vary.

bit Binary digit. The smallest unit of computer data.

board Printed circuit board. Board onto which computer components
are soldered and thin wires are printed to connect the components.

boot To start up a computer program.

bps Bits per second, a unit of transmission.Also called baud rate.

busy lamp Indicator on the front ofdiskette drive that lights when the
drive is writing to or reading a diskette.

byte Group of eight bits.

chip Integrated circuit.Aminiature circuit made by etching electronic
components on a silicon wafer.

clock Electronic timer used to synchronize computer operations.

cold boot Restarting the computer by turning it off and then on.

cursor An image on the display screen that indicates where the next
entered data will appear.

diskette A thin flexible platter coated with a magnetic material for
storing information.

diskette drive Amagnetic device that writes on and retrieves data from
a diskette.
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double-density Refers to how information is “packed" onto a diskette.
Information on double-density diskettes is packed at twice the density
of that on a single-density diskette.

expansion slot Location inside the system unit for the connectionof an
optionalprinted circuit board. There are six expansionslots for option
boards available in the PowerMate l to expand the computer’s
capabilities.

expansion option Add-on hardware that expands the PowerMate 1

power and versatility.

formatting Preparing of a diskette to accept data.

hard disk A rigid magnetic storage device that provides fast access to
stored data.

hardware The electronics and mechanical parts that a computer is
made of.

high capacity Refers to the storage capacity of a diskette or diskette
drive that uses high capacity diskettes. In the PowerMate 1, a high
capacity diskette drive uses a high capacity diskette with a storage
capacity of 1.2 MB.

Hz Hertz. A unit of frequency equal to one cycle per second.

interface A connection that enables two devices to communicate.

KB Kilobyte. 1024 bytes.

load To enter a program into the computer’smemory from a storage
device.

load lever Lever on the front of a diskette drive that locks the diskette
in place.

memory An electronic part of a computer that stores information.
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menu A video display of programs or tasks.

modem MOdulator-DEModulator. A device that links computers over a
telephone.

monochrome A video display that features different shades of a single
color.

overwrite Storing information at a location where information is
already stored, thus destroying the original information.

parallel interface Interface that communicates eight bits at a time.

parallel printer A printer with a parallel interface.

peripheral Input or output device not under direct computer control.

pixels Picture elements. Tiny dots that make up a screen image.

port Place on a computerwhere a peripheral can be plugged in.

processor A computer on a chip.

RAM Random access memory. Temporary read/write memory that
stores information only when the computer is on.

read To extract data from a storage device such as a diskette or
memory.

ROM Read-onlymemory. Permanent computermemory that cannot be
written to.

RS-2320 Standard interface for serial devices.

serial interface An interface that communicatesinformation one bit at
a time.

serial printer A printer with a serial interface.
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software Computer programs.

synchronous communication Method of data transmission where
transmission is regulated by a clock.

system board The main printed circuit board inside the system unit
into which other boards are connected.

system unit The PowerMate 1 component that contains the computer
parts, disk drives, and option boards.

VRAM Video random access memory.

write To record or store information in a storage device.

write enable notch Slot on the side of a 54-inch diskette that, when
uncovered, permits the diskette to be written on.

write protecting Allows reading from a diskette but preventswriting to
the diskette.
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Index

A
AC input, 24
Advanced Color Display, 42
attaching, 8, 9, 10
BRIGHT control, 20, 27
CONT. control, 20, 27
color switches, 29
color mode switch settings, 30
H.WIDTH switch, 8, 27
H.POSITION control, 27
manual lamp, 27, 29
manual switch, 9, 27
POWER lamp, 19, 27
power switch, 9, 19, 29
rear controls, 29
status lamps, 8, 27
TEXT switch, 18, 27, 29
text color switches, 29
text color switch settings, 30
tilt/ swivel feature, 28
top controls, 27
’I‘I‘L lamp, 19, 27
’I'I‘L/ANALOGswitch, 9, 19, 29
V.HOLD control, 27
V.POSITION control, 27
V.SIZE control, 27

Advanced Graphics Board, 43

B
Beeping, 20, 21, 48
Boards, 4244

Boot-up, 18, 21
Busy lamp, 21, 22, 23, 36, 38

C
Cleaning, 41
Components, 2
Cover
removal, 51
replacement, 52

Color Graphics Board, 43

D
Display, 42 (See also Advanced
Color Display.)

Display board, 5
installing, 7
optional, 43

Display Type switch, 7, 54
Diskette, 31-36 (See also
Micro-diskette.)
care of, 34-36
double-density, 31, 33
formatting, 31, 32
high capacity, 31, 33
inserting, 21, 36
removing, 22, 36
selecting, 31
write protecting, 39

Diskette drive, 31
busy lamp, 21, 22, 23, 36
high capacity, 31



kits, 45
load lever, 18, 23, 36
location, 23
shipping blank, 18, 41

Drives (SeeHard disk orDiskette.)

E
Expansion options, 42-47 (Seealso
individual option names.)
installing, 7, 22, 54
removing, 22

Expansion slot covers, 24

H
Hard disk
busy lamp, 23
kits, 45, 46
location of, 23
maintenance, 41

Hard disk controller board, 42
Hardware requirements, 5

K
Keyboard
attaching, 7
comfort brackets, 26
features, 25
repeat function, 25

L
Lamps
Advanced Color Display, 27
keyboard, 25
system unit, 23

Load lever (See Diskette drive.)
LPTl port, 54

M
Maintenance, 41
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Math Coprocessor, 44
Memory Expansion Board, 44
Memory Expansion Kit, 44
Micro-diskette, 37

formatting, 31, 32
inserting, 38
release button, 38
removing, 38
selecting, 31, 33
write protecting, 40

Models, 3, 4
MS-DOS System Diskette, l8
loading, 21
running, 21

P
Packing, 41
Parallel port, 14
switch settings for, 54

Power lamp, 19, 20, 23
Power supply switch, 24
setting for, 10

Power switch, 9, 11, 19, 23
Power-on screen, 20, 49
Printer
cable, 46
connecting, 14, 15
NEC printers, 47
port, 14

port switch settings, 54
Problem solving, 4850
Program
loading, 21

R
RS-2320
cable, 46
connecting, 16
devices, 16



loopback connector, 17 H.WIDTH, 8, 27
port, 16 LPTl port, 54

manual, 9, 29V S parallel port, 54
Setup program, 22 power supply, 24
Serial port switch settings, 54 serial port, 54
Setting up, 6 system board, 53, 54
Shutting down, 21, 22 TEXT switch, 18, 27, 29
Specifications, 56-60 text color, 29, 30
Switch settings TTL/ANALOG, 29
Advanced Color Display, 8, System unit
9, 18, 19, 20, 27, 29 features, 23, 24
color mode, 30
communication port, 54 W
Display Type, 7, 54 Write protection, 39, 40
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