Chapter 7

Disassembly/Assembly

OVERVIEW

This chapter describes how to remove and replace the major
assemblies of the NCR Personal Computer.

WARNING

Disconnect the power supply cord before removing the
cabinet. Dangerous voltages are present when working on the
computer with the cover removed.

ONLY TRAINED ENGINEERS AND NCR TRAINED
SERVICE PERSONNEL SHOULD ATTEMPT TO WORK
ON THE COMPUTER WITH THE COVER REMOVED AND
THE POWER ON.

It is recommended that the first operation after removing the
cover should be to discharge the CRT anode voltage.

CAUTION

Electrostatic discharge can cause damage to some solid-state
components used in the computer. Use special wrist-ground
straps and integrated circuit handling procedures. Avoid
touching the components or the circuit paths; handle printed
circuit boards by their edges.

REMOVE ADAPTER CARDS

ACCESS DOOR REMOVAL

To gain access to adapter cards installed in the computer, first
remove the access door which covers most of the bottom half of the
back of the computer. Proceed as follows:

1. Make certain the power switches for any external devices
(printer, etc.) are turned OFF.
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2. Make certain the processing unit power switch is turned OFF.

3. Unplug the power cord from the wall outlet. If any external
devices have separate power cords, unplug them too.

4. Unplug the power cord from the back of the processing unit.

5. Remove the access door screw shown in Figure 7-1.
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Power Cord

Screw
Door Keyboard

Figure 7-1 Access Door Removal

6. Grasp the right side of the access door and pull out at the bottom,
then grasp the bottom corners and pull down gently. The top edge
will come free as two formed-in lugs slide out of their matching
slots in the back panel.

REMOVAL OF ADAPTER CARDS

With the access door removed, the Main Processor Board (MPB) is
now visible. The MPB is installed in a vertical position inside the
cabinet of the NCR Personal Computer. Figure 7-2 shows a picture of
the adapter card board slots with the access door removed.
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NOTE — CRT Board
Normally Factory Installed in
Top Slot — Shown in Second
Siot for llustration Purposes
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Figure 7-2 Adapter Card Slots

A unit with one or two flexible disk drives has a minimum of two
adapter cards originally installed. The shorter bottom card with the
flat ribbon cable attached to the left end is the flexible disk drive
controller card; the longer card with the nine-pin connector on the
right end is the monochrome or color/graphics CRT controller card.

A unit with a single flexible disk drive and a fixed disk drive has
another longer card which is the fixed disk drive controller. This card
has two flat ribbon cables attached.

Figure 7-3 shows a diagram of the portion of the MPB which is visible
with the access door removed. The original memory chips, the
expansion area which contains two sets of expansion memory sockets,
and the five board connectors are indicated.
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Figure 7-3 Main Processor Board

You need to remove all adapter cards installed in the computer if you
are going to remove the cabinet. You may need to remove only the
board, if any, in the top slot in order to reach the switches in switch
block 1 or 2 (SW1 or SW2).

Remove each board gently but firmly after removing the retaining
screw. If a cable is attached to a connector on the end of the board,
unscrew the connector and unplug the cable.

To keep the retaining screw from getting lost, screw it loosely by hand
back into the board support standoff.

CABINET

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURE:
e Remove Adapter Cards
PROCEDURE

NOTE: Systems having a Winchester disk drive and a flexible disk
drive will have separate ribbon cables for each. When removing
the ribbon cables from their respective controller cards, mark the
cables to ensure proper reassembly (Winchester drive to
Winchester card and flexible disk drive to flexible card). When
returning an adapter card to the top bus expansion slot of the
main processor board, it is easy to accidently change the system
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configuration switch setting of SW1 or SW2. Always verify these
switch settings after installing a card in the top expansion slot.

. Remove the two (2) cabinet-back screws at the top of the cabinet
back.

. Slowly pull the cabinet back towards you, away from the unit;
guide the adapter card cables through the card cage area to
prevent damage.

. Remove the cabinet top by gently but firmly lifting the back edge
of the cabinet top. The joint between the cabinet top and bottom
should be opened approximately 1/2 inch to allow the cabinet
alignment lugs to disengage.

. Carefully slide the cabinet top forward, lifting, as required, to
clear the components.

KEYBOARD

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURE:

® None
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Figure 7-4 Keyboard Disassembly

KEYCAP REPLACEMENT PROCEDURE
1. Disconnect Keyboard cord from the back of the unit.

2. Using a flat-bladed tool, gently pry the keycap up off the key
stem.

3. To replace keycap, center the keycap on the key stem and press
down until the keycap snaps in place.
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KEYBOARD DISASSEMBLY PROCEDURE

1. Disconnect keyboard cord from the back of the unit.
2. Turn keyboard over and remove the seven (7) screws on the back.

3. Holding the halves together, turn the keyboard key side up and
lift off top cover.

4. Remove the four (4) screws holding the circuit assembly to the
keyboard bottom.

5. Remove the key pad from the circuit board by removing the eight
(8) screws located on the bottom (board side) of the assembly.

WINCHESTER DISK DRIVE

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURE:
o (Cabinet
PROCEDURE

1. Disconnect the ribbon cables attached at the back of the
Winchester disk drive.
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Figure 7-5 Disk Drive Removal

2. Disconnect the DC power plug from the Winchester disk drive.

3. Remove the three (3) drive retaining screws. Two screws are
located on the top drive mounting bracket and the third screw is
located on the underside of the bottom drive bracket near the
control panel.

NOTE: The three (3) retaining screws for the Winchester disk
are metric and the three (3) screws used to retain the flexible
disk are SAE. Do not exchange these screws from one drive to
another of a different type.

4. Carefully guide the drive out the front of the disk control panel
bezel.

FLEXIBLE DISK DRIVE

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURE:
o Cabinet
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Figure 7-6 Flexible Disk Drive Removal
PROCEDURE
1. Disconnect the ribbon cable attached at the back of the flexible
drive(s).

2. Disconnect the DC power plug from the flexible disk unit(s).

3. Remove the three (3) drive retaining screws for the disk drive unit
being serviced. Two screws are located on the top drive bracket
and the third screw is on the underside of the bottom drive
bracket near the control panel.

4. Slide the disk drive forward through the control panel.

POWER SWITCH

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURE:

o Cabinet
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Figure 7-7 Power Switch Disassembly
PROCEDURE

1. Verify that the power cord is disconnected from the back of the
unit.

2. Remove the four (4) wire connectors from the back of the switch.

3. Remove the two (2) switch mounting screws located above and
below the switch.

4. Push the switch back into the cabinet; it will clear the lowest
bracket.

BRIGHTNESS AND VOLUME CONTROLS

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURE:
e Cabinet
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Figure 7-8 Brightness and Volume Controls Disassembly

PROCEDURE

1. Remove the two (2) control knobs by pulling each away from the
control panel.

2. Using a 5/8” open-ended wrench, back off the potientiometer
locking nuts (located on the threaded shafts of each
potientiometer).

3. Pull the potientiometers back, freeing them from the cover panel.

./ 4. Remove the cable strain relief grommet by carefully pulling it
down out of its slot.

5. Follow the wire harness back to the connector plug J102 on the
CRT analog board; disconnect.
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FAN

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURE:
e Cabinet
PROCEDURE

1. Remove the two (2) wire connectors from the bottom of the fan.
Note that the blue wire connects to the positive (+) terminal.

2. Remove the two (2) fan mounting bolts.

MONOCHROME CRT AND ANALOG BOARD

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURES:

e Cabinet
® Main Processor Board

WARNING — HIGH VOLTAGES

High voltages may be present on the CRT anode even when
the display is not operating. Always discharge the CRT high
voltage anode before servicing any part of the CRT assembly.
Refer to “CRT Discharge Procedure” in this disassembly
section. Always assume that a CRT is charged until you
discharge it. Any conductive material (i.e. tools, service
personnel, etc.) placed near the flyback transformer can
cause an arc to jump the gap between the transformer and the
conductive material.

WARNING — HIGH VACUUM

Cathode Ray Tube (CRT) “contains” a high vacuum. Minor
damage from scratches or hits can result in CRT implosion
and injuries can occur from flying glass. Observe the
following safety procedures:

1. Wear safety glasses when installing or removing CRT’s.

2. Do not carry CRT’s by the neck — always carry CRT’s by
holding near the mounting support band.

3. Temporary storage of a CRT on the service bench should be
accomplished by placing it screen-side down on a clean,
thick pad or towel.
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MONOCHROME CRT DISCHARGE PROCEDURE

You will need a 12-18 inch insulated wire jumper with alligator clips
on both ends; a flat-blade screwdriver with a long, thin shaft and a
clean, insulated handle.

1.

Disconnect power supply and adapter card plugs to the analog
board.

. Attach one end of the wire jumper to the aquadag spring (located

on the tapered back of the Cathode Ray Tube).

Figure 7-9 CRT Discharge Procedure

. Attach the other end of the wire jumper to the center of the

screwdriver shaft.

Grasp insulated handle well away from the screwdriver shaft.

. Guard against electric shock. (See Warning)

WARNING

There is a natural tendency to use both hands while
performing the discharge procedure. However the possibility
of electric shock increases greatly when using both hands.
Therefore, keep your free hand in your pocket until the
discharge procedure is completed.

. Slip the screwdriver blade between the anode cap and the CRT.

The anode cap may stick requiring you to twist the blade of the
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screwdriver back and forth to “walk” it under the anode cap.
Remember to keep your hand in your pocket.

7. Carefully push the blade of the screwdriver to the center of the
anode lead under the anode cap; usually, a noticeable spark (3/8”
to 1/2”) will result.

8. Maintain this screwdriver-to-anode contact for a minimum of 5
seconds.

9. Remove the anode cap.

MONOCHROME CRT REMOVAL
1. Disconnect the green ground wire (attached to the aquadag
spring) from the pin on the analog board.

2. Disconnect analog board plugs J104 and the plug on the neck of
the CRT.

3. Remove the four (4) hex-head machine screws located at the
“corners” of the screen mounting ring. Remember to support the
CRT to prevent damage.

4. Move the CRT forward until the neck clears the analog board. Lift
CRT clear and place screen side down on a clean, thick pad.

MONOCHROME ANALOG BOARD REMOVAL

1. Disconnect the green ground wire (Pin E101) from the analog
board. Disconnect analog board plugs J101, J102, J103, and J104.

2. Disconnect the plug on the neck of the CRT: guide the connector
back through the analog board opening.

3. Remove the two (2) top analog bracket screws (located top right
and top left). Locate the three (3) gray board clips holding the
analog board to the top of the analog board bracket.

4. Carefully squeeze the two locking tabs on each clip and push them
through the bracket.

5. Tilt the analog board and its bracket back until the analog board
can clear the neck of the CRT. Remove the analog board.
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COLOR CRT AND ANALOG BOARD

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURES:

e Cabinet
@ Main Processor Board

WARNING — HIGH VOLTAGES

High voltages may be present on the CRT anode even when
the display is not operating. Always discharge the CRT high
voltage anode before servicing any part of the CRT assembly.
Refer to “CRT Discharge Procedure” in this disassembly
section. Always assume that a CRT is charged until you
discharge it. Any conductive material (i.e. tools, service
personnel, etc.) placed near the flyback transformer can
cause an arc to jump the gap between the transformer and the
conductive material.

WARNING — HIGH VACUUM

The Cathode Ray Tube (CRT) “contains” a high vacuum.
Seemingly minor damage from scratches or accidental bumps
can result in CRT implosion and injuries can occur from
flying glass. Observe the following safety procedures:

1. Wear safety glasses when installing or removing CRT’s.

2. Do not carry CRT’s by the neck — always carry CRT’s by
the mounting support band.

3. Temporary storage of CRT’s on the service bench should be
to place the screen side down on a clean, thick pad or towel.

COLOR CRT DISCHARGE PROCEDURE

You will need a 12-18 inch insulated wire jumper with alligator clips
on both ends; a flat-blade screwdriver with a long thin shaft and
having a clean insulated handle.

1. Disconnect power supply and adapter card plugs to the analog
board.

2. Attach one end of the wire jumper to the aquadag spring (located
on the tapered back of the Cathode Ray Tube). Refer to Figure 7-9
in the “Monochrome CRT Discharge Procedure” section of this
chapter for an illustration of this attachment.
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3. Attach the other end of the wire jumper to the center of the
screwdriver<haft. '

4. Grasp insulated handle well away from the screwdriver shaft.

5. Guard against electric shock. (See Warning)

WARNING

There is a natural tendency to use both hands while
performing the discharge procedure. However, the possibility
of electric shock increases greatly when using both hands.
Therefore keep your free hand in your pocket until the
discharge procedure is completed.

6. Slip the screwdriver blade between the anode cap and the CRT.
The anode cap may stick requiring you to twist the blade of the
screwdriver back and forth to “walk” it under the anode cap.
Remember to keep your hand in your pocket.

7. Carefully push the blade of the screwdriver to the center of the
anode lead under the anode cap; usually, a noticeable spark (3/8” .
to 1/2”) will result.

8. Maintain this screwdriver-to-anode contact for a minimum of 5
seconds.

9. Remove the anode cap.

COLOR CRT REMOVAL

1. Disconnect the green ground wire (attached to the aquadag
spring) from the pin on the analog board.

2. Disconnect analog board plugs J104 and the plug on the neck of
the CRT.

3. Remove the four (4) hex-head machine screws located at the .
“corners” of the screen mounting ring. Remember to support the .

CRT to prevent damage.

4. Move the CRT forward until the neck clears the analog board. Lift
CRT clear and place screen side-down on a clean, thick pad.
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COLOR ANALOG BOARD REMOVAL

1. Disconnect the green ground wire (Pin E101) from the analog
board. Disconnect analog board plugs J101, J102, J103, and J104.

Figure 7-10 Color CRT Removal

2. Disconnect the plug on the neck of the CRT: guide the connector
back through the analog board opening.

3. Remove the two (2) top analog bracket screws (located top right
and top left). Locate the three (3) gray board clips holding the
analog board to the analog board bracket.

4. Carefully squeeze the two locking tabs on each chip and push
them through the bracket.

5. Tilt the analog board and its bracket back until the analog board

can clear the neck connector of the CRT. Remove the analog
board.

MAIN PROCESSOR BOARD

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURE:

e Cabinet
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Figure 7-11 Main Processor Board Removal

BOARD REMOVAL PROCEDURE

1. Disconnect the plug connector (J14), located at the top of the Main
Processor Board.

2. Disconnect the plug connector (J13), located at the left side of the
Main Processor Board.

3. Remove connectors from adapter cards (if adapter cards were not
previously removed).

4. Disconnect ribbon connector(s) from adapter card(s) (if adapter
cards were not previously removed).

5. Locate the far right bracket screw and loosen it.
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6. Locate the far left shelf bracket screw, located under the disk
drive assembly, and remove.

7. Remove (2) board screws from upper corners of board.
8. Lift the main processor board and pull straight back.

BRACKET REPLACEMENT PROCEDURE

1. Loosen adapter card bracket mounting screws (one (1) for each
adapter card), remove cables (see NOTE below), and remove
adapter cards, if not previously done.

NOTE: Systems having a Winchester disk drive and flexible
disk drive will have separate ribbon cables for each. When
removing the ribbon cables from their respective controller
cards, mark the cables to ensure proper reassembly
(Winchester drive to Winchester card and flexible disk drive
to flexible card).

2. Remove the six (6) bracket screws located on the left and right of
the bus expansion slots.

3. Remove the three (3) Card Holder bracket screws located on the
back of the Main Processor Board.

IC CHIP REMOVAL

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURE
® Main Processor Board ‘
PROCEDURE

1. Locate the removable socket-mounted IC’s referenced in the
following illustration:
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Figure 7-12 Main Processor Board (MPB) Components

Refer to Figure 6-5 in the Level 1 Diagnostics Error Returns
chapter of this manual for MPB component location designations.

2. Use an IC insertion/removal tool to perform chip replacement.

POWER SUPPLY

PREVIOUSLY PERFORMED DISASSEMBLY PROCEDURES:

e Cabinet
e Main Processor Board

WARNING

Due to the close proximity of the power supply to the High
Voltage areas of the CRT, the following precautions must be
followed:

1. Following the procedure outlined in the CRT disassembly,
discharge the CRT anode voltage. Carefully observe all
warnings
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2. Do not bump, scratch, or strike the CRT vacuum tube with
tools or jewelry; it can implode and cause injury. Wear
safety glasses.

PROCEDURE

1. Disconnect the primary DC power cable plug, located at the far
right corner of the power supply board. Disconnect the secondary
AC power harness plug, located at the left corner of the power
supply board.

Step 1
- Disconnect Cables
# From Power Supply

Step 2
Remove (4) Mounting
Screws & Lift Up and Out

Figure 7-13 Power Supply Removal

2. Remove the four (4) power supply board mounting screws, located
at each corner of the power board.

3. Slide the power supply board toward the back of the cabinet.

4. Remove the two (2) board screws located upper left and upper
right corners of the Main Processor Board.
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5. Grasp the adapter card bracket, lift the Main Processor Board
vertically 1/4 — 1/2 inch and pull the board straight back and out
of the unit.
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CONFIGURATION SWITCH SETTINGS

MAIN PROCESSOR BOARD SWITCH
SETTINGS

Switch 1

Memory Drives

Coprocessor installed

i

Displays
No coprocessor play

@) 4 5
SelEls
NOTE: Depress End of Rocker o N , ',
Switch Which Corresponds

with Indicated Setting

Monochrome

NoFFIE 1A
g

Color/graphics 80 x 25

R Mo

Color/graphics 40 x 25
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CONFIGURATION SWITCH SETTINGS

Switch 2

Total system memory

Serial Port Disabled
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A4

System Switch Settings

SW1
Pos 1 7 8 | Number of Flexible Disk Drives
ON ON ON | None
OFF ON ON | 1 Flexible disk drive
OFF OFF ON | 2 Flexible disk drives
Pos 3 4 Memory
OFF OFF 128 to 640 KB (see SW2)
Pos 2 Coprocessor
OFF Installed
ON No Coprocessor
Pos 5 6 Displays
OFF OFF Monochrome
ON OFF Color/Graphics 80 x 25
OFF ON Color/Graphics 40 x 25
NOTE: If any monochromo display is connected to your
system, switch positions 5 and 6 must always be OFF
Sw2
Pos 1 2 3 4 5 Memory
ON OFF ON ON ON | 128 KB
ON ON OFF ON ON | 192 KB
ON OFF OFF ON ON | 256 KB
ON ON ON OFF ON |320KB
ON OFF ON OFF ON | 384 KB
ON ON OFF OFF ON ]|448 KB
ON OFF OFF OFF ON |512KB
ON ON ON ON OFF |576 KB
ON OFF ON ON OFF |640 KB
Pos 6 7 8 Serial Port
ON OFF ON {. COM1 Enabled
OFF OFF OFF | Serial Port Disabled
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EXPANSION MEMORY CARD SWITCH

- 1
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Expansion
Bus
Connector

Configuration
Switches

Switch Position Settings Total Memory
in System
Totel e | win 255 ks
’ (in KB) on Main Pro-
1 2 3 4 cessor Board
On | On | On | On 64 320
Off | On | On | On 128 384
On | Off | On | On 192 448
Off | Off | On | On 256 512
On | On | Offt | On 320 576
Off | On | Off { On 384 640
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CONFIGURATION SWITCH SETTINGS

FLEXIBLE. DISK DRIVE HEADER JUMPERS

The flexible disk drives of the system are selected by connecting a
jumper between certain contacts of the header jumper. The following
diagrams illustrate the location of the header jumper on the flexible
disk drive unit, a blow-up of the header jumper, and the meanings of
the various jumper connections.

DD Motor Servo Board

DD Motor Assembly

HS
DS O
Header DS 1
Jumper < HM
Connections DS 2
DS 3
MX

A6

Stepping Motor

MFD Control Board

Terminating
Resistor Pack

Header Jumper
(HS, DS0, DS1, Etc.)

Jumpers for
Strapping (Incl. ML)

PM Strap

Head Load on Drive Select (Jumper In)
Drive Select 0 Jumper in for Drive 0
Drive Select 1 Jumper in for Drive 1
Open

Open

Open

Open
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FIXED (WINCHESTER) DISK DRIVE
STRAPPING

Strapping Block

The fixed (Winchester) disk drive can be strapped as drive C, D, E or
F. The “Option Shunt Block”, or strapping block, is a 14-pin
component inserted in a 16-pin location as shown (pin numbers are
not printed on the board). Four Drive Select straps (DS1, DS2, DS3
and DS4) select the drive designation (C, D, E or F, respectively). The
three Drive Select straps not in use must be cut with a small knife or
screwdriver blade.

To select drive C  (DS1), cut DS2 (7-10), DS3 (6-11) & DS4 (5-12).
To select drive D (DS2), cut DS1 (8-9), DS3 (6-11) & DS4 (5-12).
To select drive E  (DS3), cut DS1 (8-9), DS2 (7-10) & DS4 (5-12).
To select drive F (DS4), cut DS1 (8-9), DS2 (7-10) & DS3 (6-11).

Bend one or both ends of each cut strap back away from the center of
the block, to avoid any possibility of accidental contact.
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(1-16 R) N/A 1¢ 6 1

2-15 NC 2 15 2

v (4B :

4-13NC s 4B B2 .

5-12 DS4 2 ] b1t 6

6-11 DS3 799 P /

7-10 DS2 8 3

8-9 DS1 ——
(R=Radial — —e
Operation) '] 1 1 H ” '] H ”

Strapping Block Uncut Strapped As Drive C
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Appendix B

Subassembly Placement

The Subassembly Placement drawing is designed as an aid in
identifying and locating the subassemblies of the NCR PERSONAL
COMPUTER, Model 4.

NCR PERSONAL COMPUTER Model 4
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SUBASSEMBLY PLACEMENT

Top Cabinet —\

Disk Drive
Assembly

Bottom Cabinet
& CRT Assembly

Rear Card
Cover

Rear Cabinet

Subassembly Placement (Rear View)
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NCR
Model Number

3284-1101-0000

3284-1102-0000

3284-1103-0000

3284-1201-0000

3284-1202-0000

3284-1203-0000

NCR
Part Number

017-0033541

017-0033542

150-0000164

150-0000166

008-0072560

150-0000156

Appendix C

Parts Catalog

STANDARD MODELS

Model Description

Monochrome, Single Flex Drive
Monochrome, Dual Flex Drive
Monochrome, One Flex, One Fixed Drive
Color, Single Flex Drive

Color, Dual Flex Drive

Color, One Flex, One Fixed Drive

CABINET and KEYBOARD

Part Description
Cabinet Top
Cabinet Bottom
Back Panel
Access Panel

Keyboard w/Cord

Control Cover Panel
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PARTS CATALOG

CABINET and KEYBOARD (Continued)

NCR
Part Number Part Description
150-0000157 Control Panel Escutcheon
007-9827317 NCR Logo
006-0088350 Main Power Switch
008-0084224 Control Knob

MAIN PROCESSOR BOARD

NCR
Part Number Part Description
150-0000211 Main Processor Board w/128K RAM

Plug-In Replacement Parts

006-1062668 Intel 8088 16-Bit Microprocessor IC
007-1667710 DMA Controller IC
150-0000344 16K EPROM IC (2764)
006-1005365 Speaker

NOTE: The first 128K of memory is sol-
dered to the CPU/Memory board. Addi-
tional memory IC chips are inserted into
the memory bank sockets already on the
processor board. Refer to the “Option
Kits” section of this appendix for addi-
tional information.
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NCR
Part Number

150-0000345

150-0000273

150-0000121

006-1049321

150-0000271

150-0000217

NCR
Part Number

150-0000149

150-0000368

PARTS CATALOG

VIDEO DISPLAY

Part Description

Monochrome CRT w/Analog Board
Monochrome Display Adapter Card
Color CRT w/Analog Board

Color Display Adapter Card

Video Display Cable — Monochrome

Video Display Cable — Color
Options

Kit No. 3284-K141 is required for an external
monochrome display device. Refer to the
“Option Kits” section of this Appendix for
additional information.

Kit No. 3284-K140 is required for an external
color display device. Refer to the “Option
Kits” section of this appendix for additional
information.

STORAGE UNIT ASSEMBLY

Part Description

Power-On Harness with brightness and vol-
ume controls — Monochrome

Power-On Harness with brightness and vol-
ume controls — Color
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PARTS CATALOG

STORAGE UNIT ASSEMBLY (Continued)

NCR

Part Number Part Description

008-0068013 Cooling Fan, 12 VDC
Flexible Disk

150-0000343 5 1/4” Flexible Disk Drive

150-0000312 Flexible Disk Controller Card

150-0000060 Cable, Disk Data Ribbon (Triple Header)

150-0000146 Cable, Disk to Card Logic (Double Header)
Options
Owners of single flexible disk drive systems
may add a second flexible disk drive by
ordering Kit No. 3284-K110. Refer to the
“Option Kits” section of this appendix for
additional information.
Winchester (Hard) Disk

150-0000142 5 1/4” Winchester Disk Drive w/bezel

150-0000339 Winchester Disk Controller Card

Options

Owners of single flexible disk systems may
add a Winchester Disk by ordering Kit No.
3284-K111. Refer to the “Option Kits” section
of this appendix for additional information.
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PARTS CATALOG

POWER SUPPLY

NCR
Part Number Part Description
801-0013900 Power Supply
006-0007164 Power Supply Cord
150-0000062 Primary AC Power Harness w/Filter and
inline Fuse
150-0000063 Secondary AC Power Harness (Monochrome)
150-0000369 Secondary AC Power Harness (Color)
150-0000064 DC Power Harness
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PARTS CATALOG

NCR
Kit Number

3284-K140

3284-K141

3284-K110

6097-6561

c6

OPTION KITS

Part Description
CRT Display Adapter Cards

External Color Display Kit. Kit supports one
external color CRT device. Includes Video
Display cable, Color Display Adapter Card,
and instructions.

External Monochrome Display Kit. Kit sup-
ports one external monochrome CRT device.
Includes Video Display cable, Monochrome
Display Adapter Card, and instructions.

Storage Unit Kits

Integrated Flexible Disk Drive Kit. Includes
5 1/4 inch Flexible Disk Drive unit and
installation instructions for adding a second
flexible disk drive to single disk drive sys-
tems.

Free-standing Dual 8 inch Flexible Disk
Drive Kit. Consists of assembled unit: (cabi-
net, power supply, disk assemblies), cables,
and instructions.

NOTE: Since the flexible disk adapter can
support a maximum of four flexible disk
drives, this kit is intended for systems
currently using one or two flexible disk
units.
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PARTS CATALOG

OPTION KITS (Continued)

NCR
Kit Number Part Description

6097-6661 Free-standing single 8 inch Flexible Disk
Drive Kit.

6097-K820 Second flexible disk drive (only) to add to
6097-6661.

6097-K900 Cables for 6097-K820

3284-K111 Integrated Winchester Disk Drive Kit.
Includes 5 1/4 inch 10 Megabyte disk unit,
Winchester disk drive adapter card, cables,
and installation instructions.

6097-K196 PC Model 4 Winchester Disk Drive installa-
tion instructions, boot maintenance diskette,
host adapter card, SCSI cable.

6097-4341 Free-standing 11 Megabyte Winchester Disk
Drive Kit. Consists of assembled unit (cabi-
net, power supply, disk assembly, SCSI con-
troller) and instructions.

6097-4441 Free-standing 22 Megabyte Winchester Disk
Drive Kit. Consists of assembled unit: (cabi-
net, power supply, dual 11 MB disk assem-
blies, SCSI controller) and instructions.

6097-5341 Free-standing 32 Megabyte Winchester Disk
Drive Kit. Consists of assembled unit: (cabi-
net, power supply, 32MB disk assembly, SCSI
controller) and instructions.

6097-5441 Free-standing 64 Megabyte Winchester Disk
Drive Kit. Consists of assembled unit: (cabi-
net, power supply, dual 32 MB disk assem-
blies, SCSI controller) and instructions.
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PARTS CATALOG

OPTION KITS (Continued)

NCR
Kit Number Part Description
6097-7241 Free-standing 32 Megabyte Winchester Disk

Drive with 45 MB Streaming Tape Kit.

Consists of assembled unit: (cabinet, power

supply, 32MB disk assembly, tape assembly,

SCSI controller) and instructions.

Kits to Upgrade 6097-4341 or 6097-5341
6097-K852 11 MB fixed disk and mounting hardware.
6097-K858 32 MB fixed disk and mounting hardware.
6097-K785 1/4 in. Streamer Tape 45 MB and mounting

hardware.
6097-K053 Tape controller.
6097-K903 Internal cables for disk add-on.
6097-K908 Internal cables for tape and tape controller

add-on.

Parallel And Serial Communication Kits
3284-K120 Parallel Printer Cable. Includes Centronics-

type printer cable and instructions.
3284-K122 Asynchronous  Communications  Cable.

Includes Cable and instructions.
3284-K121 Serial Printer Cable. Includes Serial

(RS232C) Printer Cable, and instructions.
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PARTS CATALOG

OPTION KITS (Continued)

NCR
Kit Number Part Description

3284-K130 RS232C Asynchronous Communications
Adapter Card Kit. This kit provides a second
serial port to the CPU/Memory bus to sup-
port a modem, plotter, or serial printer. The

kit includes Asynchronous Communication
Adapter Card and User Guide.

NOTE: This kit does not include cables;
refer to the above cable option kits for the
correct device (modem or serial printer)
cable.

Memory Expansion Kits
3284-K100 64K RAM Kit includes nine 64K RAM ICs and

installation instructions.

NOTE: The first expansion of memory
requires 2 kits added to the processor
board, resulting in a memory configura-
tion of 256K.

3284-K102 128K RAM Kit. Includes 18 64K RAM ICs and
installation instructions.

3284-K101 Memory Expansion Card Kit. Includes
instructions and a card populated with 64K.

NOTE:

1. This card can be used only when the CPU/Memory board is at its
maximum memory configuration of 256K.

2. Memory may be added to this card in 64K increments by ordering
one of Kit No. 3284-K100 for each 64K desired.

3. This card has a maximum configuration of 384K (original card
memory of 64K, plus five 64K Kits). The result is a system
maximum of 640K.

HARDWARE MAINTENANCE AND SERVICE c-9



Appendix D

Connection And Logic Diagrams
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CONNECTION AND LOGIC DIAGRAMS

PHYSICAL CONNECTIONS/PIN ASSIGNMENTS

The following pages contain illustrations of the principal physical
connectors on the Main Processor Board, along with listings of their
individual pin assignments.

Expansion Slot Connections

.

o) -

|

| ©| )
[ 7 jJa J
- b

[__J |

= o P ||
. W E et

B Top Row RRARRARRRARRRARRRRRRARRARRRRRN

A Bottom Row DggHBHHHHHHH HBHHHEHHUUHHHHHHHHH%&]
31 1

Main Processor Board — Expansion Slots
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CONNECTION AND LOGIC DIAGRAMS

D4

B FUNCTION A FUNCTION

1 GND 1 -1/0 CHECK

2 +RESET DRIVE| 2 +D7

3 +5V 3 +D6

4 IRQ2 4 +D5

5 -5V 5 +D4

6 +DRQ2 6 +D3

7 12 7 +D2

8 -HRQ 1/0 8 +D1

9 +12V 9 +D0

10  GND 10 +1/0 CH RDY

11  -MEMW 11 +AEN

12  -MEMR 12 +A19

13 -IOW 13 +A18

14  -IOR 14 +A17

15  -DACK3 15 +A16

16 +DRQ3 16 +Al5

17 -DACKI 17 +Al4

18 +DRQ1 18 +A13

19  -DACKO 19 +A12

20 +CLOCK 20 +All

21 +IRQ7 21 +A10

22 +IRQ6 22 +A9

23 +IRQ5 23 +A8

24 +IRQ4 24 +A7

25 +IRQ3 25 +A6

26  -DACK2 26 +A5

27 +T/C 27 +Ad4

28 +ALE 28 +A3

29 +5V 29 +A2

30 +0SC 30 +Al

31  GND 31 +A0
(-ASSERTS LOW)
(+ ASSERTS HIGH)

Expansion Slot Signals
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CONNECTION AND LOGIC DIAGRAMS

Main Processor Board Parallel (Centronics) Connector

Pin Function
1 -Strobe -
2 +D0
Sy
3 +D1 -
4 +D2
B
5 +D3 |
6 +D4 -
7 +D5 |
8 +D6
-
9 +D7 -
- 10 -Acknowledgi
B :; ¢Pap;?:syt
u
— 13 +Select
. S
Centronics o -Auto External
16 -Int
17 -Select in
18 GND
S
19 GND |
20 GND
21 GND ©
-y
22 GND _|
23 GND |
24 GND
S
25 GND
:
pfiataliads f afind -2 S’ — Saniian
! U1 B
| ol —
~
— B
b — -~ e _
L
— | 13 L
= @@@@@@@@@@@@(?
_ T T AT A,
_@ K1 — 25 14
| p
. o] @
| [ 0o
| — |

Main Processor Board — Parallel Printer Connector (Centronics)
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CONNECTION AND LOGIC DIAGRAMS

Main Processor Board Serial (RS 232) Connector

Pin Function
1 Ground
; Tragsml}ted data —
eceived data
4 Request to send -
5 Clear to send
el
| 6 Data set ready
7 Signal ground
8 Received line signal detector
el
9 NC -
10 NC
11 NC
On bO:l’d 12 NC b
asynchronous
communications 13 NC
adapter 14 NC External
(RS-232C) 15 NC device
J10 16 NC
17 NC
- 18 NC
19 NC
20 Data terminal ready -
21 NC
22 Ring indicator
23 NC
24 NC
- 25 NC

1 13
@ 0000000000000@
©O000LVLO0OOOOO0O0O

1

4 25

Main Processor Board — Serial Connector
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CONNECTION AND LOGIC DIAGRAMS

Main Processor Board Keyboard Connection

Pin Function
1 +Clock
el
= o
PC 4 GND _| Keyboard
5 +5V

Keyboard Interface Signals

Main Processor Board — Keyboard Connector
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CONNECTION AND LOGIC DIAGRAMS

Main Processor Board Power Connector

Main
Processor
Board
J13

o]

0
!
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Jn

—
|
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Main Processor Board — D.C. Power Connector

Pin

Function
45V

_GND

+ 12V Power

—12v Supply

—SV

BYREN!

GND

D8

D.C. Power Cable Voltages
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CONNECTION AND LOGIC DIAGRAMS

lllustration
Page Title Number
1 Main Processor — Logic 10of 15
13 ° 20f 15
15 ° 3of 15
17 ° 4 of 15
19 e 5 of 15
21 ° 6 of 15
23 ® 70of 15
25 ° 8 of 15
27 ° 9 of 15
29 . 10 of 15
31 ° 11 0of 15
33 ) 12 of 15
35 ° 13 0of 15
37 ] 14 of 15
39 . 15 of 15
41 Display — Adapter Monochrome 20f6
43 ) 30f6
45 . 4 of 6
47 ° 50f6
49 ° 6 of 6
51 Display — Adapter Color 20f7
53 . 3o0f7
55 ° 40f7
57 L 50f7
59 ° 6 of7
61 L 7o0f7
°
63 Flexible Disk Controller 1of4
65 ® 20f4
67 ® 30f4
69 ° 40f4
n Flexible Disk Drive 10f8
73 ° 20f8
75 ) 3of8
77 ° 40f8
79 ° 50f8
81 ° 6of8
83 ° 70f8
85 ° 8of8
87 Hard Disk Drive 1of2
89 ) 20f2
91 Expanded Memory 10f3
93 ° 20f3
g5 ° 30f3
97 | Keyboard 10f 1
9 | Power Supply 10f2
101 ° 20f2

Logic Diagram Index
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CONNECTION AND LOGIC DIAGRAMS

LOGIC DIAGRAMS

Logic Diagrams for the NCR Personal Computer are presented in the
following pages of this appendix.
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CONNECTION AND LOGIC DIAGRAMS

u Unused
Number Gates
U7z 1-10

13-12
ues
13-12
V%) 1-10
34
u% 6-14
7-13
8-12
91
V31:] 173
15-5
13-7
u1s 423,156
u2s 9,10,11-8
V2] 12-10.11
13-15.14
u62 14-15
U40 9,10-8
12,13-11
U64 213
9,10-8
12,13-11
us6 6-1
5-12
413

Pin Number Pin Number
v ]
[ momber +5 GND Number +5 GND
us 16 8 u7s 5 12
Uss 14 7 U1 18 9
u3s 14 7 U 40 20,1
u4s 14 7 u2 2 10
.5V U112 14 7 U1 28 4
u4s i 7 u21 40 120
I ur4 14 7 U2 35 2
un3 20 10 U76-111 8 16
N3N " 9 y § v 16 8 u29 24 12
\ 'I at *—> 154 p——> J1-B83 vz 1 7 gg gg ':
g: 0.1t o b > b > 41-629 uz7 2 14
I I c2s¢) — s > 382 us1 1 8
= —> 9 ——) 3829 usé 6 8
—> s &—> us583 Pin Number ez = b
> J65 —) J5B2 u s GND u19 20 10
= R e A
) < 47-829 49 " 7 U4z 20 10
> »—> 983 ue2 16 8 ue? 20 10
us4 16 8 un 20 10
MY ——> 9829 ueo It 7 u3s 20 10
Ue4 14 7 Uss 20 10
U 16 8 use 20 10
ues 16 8 U61 2 10
Us3 14 7 u43 16 8
ue3 14 7 U4 16 8
U6 20 10 u16 n 7
u2 20 10 u3 14 7
u2¢ 2 10 U2 14 7
u2s 20 10 us2 16 8
u3t 2 10 U60 14 7
un2 14 7 ues 2 10
[V2} 14 7 uso 14 7
vz 14 7 ud1 5 10
v us9 1 7 u7 14 7
12 u70 14 7 uaz 14 7
us 14 7 us 14 7
un 14 7 U4 14 7
. - ° e uiB 16 8 uis 4 7
4133 - - d ? 15 U3 e 8 us7 14 7
. . ——> U189 [ $14:2 us 16 8
ca7 33t 0 1t foc) *——> J3-B9 *— un 16 8
| ——> U589 —
= = ——> J189 — -2v
—> J9-89 I I
134 > — 73 Y § > J1-87
L - *00 NOT Popuunk VR1.C99 1 J3-87
c% Bt g cat o > 587
I' T - *—> J7-87
L = - > nes 1‘-—) J9-87
0 ) 1386 —>
> J5-B6
1135 ) —> J7-B6
—> 49-86
J13-2 ) 9
,,3;,)__1 > 4152 ¢ —>) 22 &—> J5B3
*—> U153 *—> )23 *——> 81
= ¢ —> J145 ¢ —> sz *—> J7-B10
*—> Jna *—> 25 > 4B
—> Jus —> 181 > w81 ‘
> N2 b——> J1-B10 ——> J3-B10 !
*—> Ji64 @—> J1-B31 > J9-83 "
—> J10-7 ) J3-B1 —>
—> 2.8 > 13810 ‘
—> J12.19 —> 43831 |
?—-—) J12-20 —) J5-B1
L J1221 — 5810
_ Main Processor Board (1 of 15)
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CONNECTION AND LOGIC DIAGRAMS

AQ 9 | 8 In
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2
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.._m & 6
-I0R sp] 74LS32
@, = N2
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19N F1
u73 +DATA -7
O
A8 2.2K L 13 F1
J11-13 13 =
J11-1 Ré W\,2'2K 15V ‘ 11 1l
R7 2.2K ‘
e MW c CJ clelcleo o ____ - i 7415244
104
N RO A ANA22K 105 [102]103] 104 | 106 | TYP | : | N
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' ) RP7 ey
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6
J11-1@
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Main Processor Board (2 of 15) 1
|
|
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CONNECTION AND LOGIC DIAGRAMS
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Main Processor Board (3 of 15)
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CONNECTION AND LOGIC DIAGRAMS
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Main Processor Board (4 of 15)
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CONNECTION AND LOGIC DIAGRAMS
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Main Processor Board (5 of 15)
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CONNECTION AND LOGIC DIAGRAMS

5V
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RP6 | !
47K 8 | +BCLK K
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a 74LS175
-IOR B 5V <
1A 5v
E}-lowa LI ] us
-DACK @ I S 5 4 v
G- ] 1 2 cD  F=—NC 2
-4 2 o], ' 1% 31CD us 3 10 8 +DMA READY
E-MEMR B 5 1 6 . 74S18 A2 1] 741504 [N g S 2 CD L 74b88°8 @
74LS04 ] ‘Ute U4 R NC 12 X v -AEN
u17 |’— cD \:0 I 2
| 13 [ 15 & |3 3] 1 4 -DMA AEN
JMP-18 <4— CcO |4 Y.aLs08 741504 {s7]
n[_ 1L NC U6 U4
.5V 74LS04 +AEN
1 U4 4]7]8]
e | “DMA WAIT 7=
-50-2 1 741504
l Hralsse - 1 10, PALSTE o +HLDA
E-LOCK al U3 |4 ‘; % L6 l J (S;D 5]
¥ : 741500 ¢ 1 | npc U8
6
l‘i : T ' E
1
rr 5V 8 o oMaCLKf)
B—y ]
[ CLkcee - : s T 74500
@;lno 170 CH SLou NS 5 Y
- co
HRQ DMA [ LC U146
=B DATA 7 A NC
“RESET
(2 .
o sv JMP-4
-NMI CS 9]74LS32(8 rt-- ?— -?
(e} AP11 8 ! 4l &
PTY GHK uss 47Kl g s|74Ls08pE ML
(K] o ) A u13
+AP NMI w2l & l 3] 74510 h6
@AP INSTALLED 13]74L500 | 5 U6
u3?
Eﬂo CHECK 'z 74LSOOlB +1/0 CHANNEL CLIQ
: u7_|
[G}:ENABLE 1/0 CK sjraLsesl 6 e ],
us9 12]74LS00Q
| u7
Main Processor Board (6 of 15) i
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CONNECTION AND LOGIC DIAGRAMS

19
[6)-CMAAEN 1 |&|F2 S
1 | I z e : 47K
= % i
use [ : 1
[@on Y pgpn 115 ‘ E 0000
oy ow DR - -IOW B STsTeTe]s)
[a)-MEMR -—e2T 7|t { -MEMR BEE]
-MEMW B
[-MEMW T e _ )
EEE +DATA 0-7 74LS245 19
- 7 & [F2
[)SELCDATA I‘%' T - 1= ez
‘I [ +B DATA 8-7
G use | 0 s[eJe]e]re]
us1 7 12 y
\ 2 e
O] 2 [] '74&802 : g 1 2
\lv 8 12 1 4 3
1 2 1 4 T
21— Q ) | : z 15 4
3 4 3
,: : . 2 :5 2 74LS02 3 2‘_5_._—5";
N (] N 741502 ‘ T 2
N 4 1 2 =~ . | £l 2 L——.—y
N : T2 :; ‘7‘] — 7415245
\ 1 2 +C DATA 0-7 B
7405248 :

[ig}-EROM SEL
LAD®-LAD19
03, X |
 § +B ADDRESS #-9
a(F2 G F2 12 3]s]e[o1a]w]
- U19 [

20 - 19
(] 11 Y20 9 9 7 2 y 18 7 8 4 y =116 8 1 9 -B DACKOE
F1 F2 }— F2 F1 S
1 13 7 1 6 4 16 6 9 2 18 9
F1 F2 F3 ] 7415244
2 15 1 2 5 6 2 4 S 6 i +B8 CLK 3
-B AEN
3 17 nE 3 4 8 212 4 8 a2 | B AE =
74L.S244 7415244 741.S244 L \[=\2 *RESET ToTela]
E +CLK 88 1 { 0s3 | {sTewehi3]
+AEN 74LS14 -RESET
6
}-fecks
+CLEAR 13 o W12 3] o> 4 +RESET I/1Q
3 Us3 Us3 {is]
74LS14 74LS14
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CONNECTION AND LOGIC DIAGRAMS

) E'B DATA 0-7

e 8loe ouTe|® ~TIMERINT @
! 57 D1 +5V {3]
h 02
S 51 D3 10 9 +REQUEST RFSH
- 41Da 2 gD =5
E D5 OuT1[13 15¢ 8
15V & 21 b6 Bg U15 NC
U A— |
8 o 3 81'@ 740574
2 v 15 17 T/COUT2
\PCLK 2co *5 IL 15} CLK1 OUT 2 2151
3 C Q CLK2 +5V
-RESET 13 R uU14f.8 111 GATE @
@ Gare 2 74.574 T14] GATE 1 [ o
PEAKER 16 SPEAKER LEADS
: “IOR B 22 ESTE"’
F}low B S{wR 82535
8 24cs u29
A®
(1 2¢ A1
-8B ADDRESS -9 - i1 1
12}74L.S08 [ — 5 5 S
$]-DACK 0 U6
[G}-SPEAKER DATA |
@iEN 6 7 iNC : -DMA CS @
8 a4l U1B  6hINC -|NTRcsJIE
9 5 shl® ; "NMICS
Y b -PAGE csfg——'
12 -PIOCS
3
- 4 KD “PRINTER CS )
N — ‘e “SERIAL1CS 04
h——t ohtS | ] -ANALOG cslz“'
T 256 x 4 PROM | 2l
13155 '
13ics
3 - ] u9 10
1 S 12
A0 01
; 74LS11]y2 6 A? 02 11 IR
u28 6 a0 oalt® = JMP-20 i —SBELC
9 2 T,
. ; A3 04 7aL532 P—21A(7]
A4 u38
9 2] e
[E)aen as
15
 —— MM1-6301-1
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CONNECTION AND LOGIC DIAGRAMS

+5V +5V
JORB 5 8 +GATE 2 SPEAKER
m 10 RD PB@ f!]
) [7}-owe E7) [ [ 1L 1 SPEAKER DATA )
PIO CS 6] & 2 v 3 HE O
(e} ) 2 o it P 12 o (AP8 12 I RP6
+8 ADDRESS @-1 A@ PB3 E—— NC WS Yy a7 N - HEAN
e = e e R e
+B DATA 8-7 PBS - 6
n Moo pgelz e
1 311 pa7|5 +5V
2 321p2 I 741504 7415322
3 3 p3 o[ T hé o 9 TLR
4 38 741 Usg 8 OE
5 29 g; s 7155
+T/COUT 2 S 2{pe “ P
8
E +170 CHANNEL CHECK I ? 2p7 = \ U ]CLUKAZF
=1-PTY CHECK 2f 505 o[ 1 8 18 fSE 5V
«INTERRUPT 4 11 U63
K, T PC6 74LS14 19 s
+INTERRUPT 3 = 1] [ 31pa “2 9 | «INTERRUPT ‘E]
n 17 CcD
A- D1
- 4 o i Mo g ver?
P61 311 -5 Ge Aot 2 6 IS5 [
SERIAL 47K : 22 L [ P12 4 13 7 2 3T Ll QB 74LS74
[UNTY DWP 10 LA o2l pazft 2 - el € slac <
-—T—_ MheC 3] 61PC2  pasft 3 741514 740504 [ 5198
1‘5 oo g; 7 150 oy pas J2 A S ‘i 85 5V
,___Q._y' 5
3 or o rf = L] PP ;3‘:—_/ \; 75196 ’J"’
Sl o~ol8 J
i L e o it ]
o (] . 2
e— [ G
I 748157 Bl ReseT ] <
() COM SEL - ____S_gx__.. ’ =
> 5 | RP4 9
. 7KIS S 147K l;uup T s DATA .
" Swi , 8 _1$293%435369788 | 2 17 LIy o JaLs17s 1| s ure | I J16-2
= 741
131 o 1 . 4 15 5 — 25 47p)
12] 7 15 ) s 13 6 R I
18] - U71 =
o 11 9 Ly 4 2
16 1 8 F1 —{co T
14 ] 74LS244 5 P=NC
1 > ( Co  Ig
g ndl ) l C100 = NC
= 3 47p/
) -RESET KYDB
. I 16-3
J16-1 ,E:F';?:EK J = +AP INSTALLED @J
“RESET BT 2
2, 3 u7e
47p/ x C96
(3} ADDRESS 17 o 74L 2 “RAM BANK 0 (oo
@ADDRESS 16 -RAM BANK 1
74LS08
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CONNECTION AND LOGIC DIAGRAMS

+5V
SV, ,
+LAD@-LAD19 ) 10] 00 10]lo
! Al X
! A2 h2
r s]A3 =1h3
: A4 8 3ha
2 24A5 24hs
: A6 \6
+5V =24 A7 55 k7
] 32148 21he
r-3-1 S A9 21149
[ T 25]A10 5110
RP9 | H 3 A1 h11
47KL_L8 3 76]A12 T61h12
A13 vy | SE
127 PGM bGM
& &
& 20
5y CE |EN 2 S_E EN
E |2764 E] 2764 +B DATA 8-7
= u27
Do
D1
D2
D3
D4
D5
D6
71 RESET D7
14
-5V
rg—“l 'SV
RP9| S | )
> 7
47K g la 15 3
IpI-NC
] 74LS30 US4k NG
1 ut12 3l R
[a}MEMR 21741504 pEg—RN2 : 8 | epd
u17 Fﬁ? 74LS139
1
16 -EPROM SEL [5]
“—d—_b—l +MEMR
Jmp-19 L {12}
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CONNECTION AND LOGIC DIAGRAMS J

Main Processor Board (11 of 15)
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D-31

G1 !
) 15| GO
‘LAD 0-19 +RAM ADRESS 0-7
(& \ s oL U8 [ - 1 - | e— 2]
(= af 4 12 15, 0 RAS 0-3
-] ] . -
- g 1 L7 7 e 1 {12]
BASE SWITCH . L . Iy . | A
MEMORY | POSITION (ON) - ] ) S TR 4 . 68 TaaTRL—NC 1174L508
65K 1 3 2 14 : 2 ls 12 3/ % : g:%—Nc —a]-48
128K 2 3 ' i 1 NG —>
74LS158 ! , s, sRENe )
256K 2 4 1 rpz ! 1{ 21, F NE] I :
1 | 13 1 14 p—<
1 7 ) 330 ! 1~ 13
e P [
15 ! | 74L5138
. = Llua | ! |
1 4 4 13! 4 -
2 3! . 13 4 [ CAS 0-3
1 L7 Iy 6 s Sy u3g TPE—NC RP2 —{12]
3 =10 ! ! 5 6f~g—NC 330
1 L9 8 ,an_ 9 6 spl2__NC ===
4 18] o AN/ + . apll__ NG | h
k'75 :3 1 12 's n 7 L«” =14 a2 LIVN 3: 2
N [ 2P +SVVN—}
7415158 boo-o- - ) o N sy
PE VVVARTH
" 7405138 b2
-RAM SEL
‘ ] 4}12'
9 of 1 8 e
H T 7iised $—2Lu37 : | 4;
2 218 +PT
Us4 1‘7‘2—% 74LS00 N 5 YCK 3]
7|4LS1309 [ 3 L ? C _Is -PTY CK@
) s e ,_nR us?
5] U28 o 16 74LS74 -RAM WK
u63 —12]
-DACK@®  74LS32 o T Ls 74LS11 [
B, *RAM PARITY us3 7403514 T
EZ— 741514 | 1
G- NABLE RAM PTY —@ZG?
N [
[MEMR pp— e
E’ -MEMW 5] u37 5V : NC : | 6
74LS00 |, ' o 74LS08
10 &3 8 23 l 12 Y
Ul VA
74LS08 330 KAPPA
DL14CB101



CONNECTION AND LOGIC DIAGRAMS

<RAM ADDRESS 0-7 - — — — — — — — TYPICAL PIN ASSIGNMENT
- ‘ ] v U v
:, -CAS | u76 u77 us? uss us9 u9s 100 101 m H S
THRAM W oS
—oh _ (o
| ) (32
1 v W
4
_ I — — — — 12
T=RAS 1 [ u V] ¥] =
HHCAST uref u7e uso use U ue2 102 103 104 | }<2,28
J L1 |64
32
[ 1G] 32
Als
! ! ! L ;
2
ML
| - [ el e j— |
Eiigg us1 ue2 us3 u93 RAS@-3 =~ 4ipas
G -CAS 03 15| cas
) E E “RAM WR 3| we
2 4
[01_bo}’
TT)-BAS 3
TT1-CAS 3 us4 uss us6 Ug6
B T o =
Aﬁ %ﬁ‘
o!2 l +RAM PARITY
? g 2K 11 ]a&|F2 |74LS245 oAt {7 11)
i g wr- ATA 0-
o] use | L= e U
e
4 1 P ‘:
5 13 6
B —nC 2 -
x N3 S
13
[a):MEMW 12] 741508 |1 3 4 »5
u13 7415280 S el
TTL-RAM SEL L6 8
R ! o 9
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CONNECTION AND LOGIC DIAGRAMS I

5V
+C DATA -7 ) 59 _
[k — N 9 s250 r33
F; 3 2 u34 | IRPQ
3 4183 L1022k
3 4 ouT 242
5
3
° 4T s +INTERRUPT 4
\RESET 1 7 INTR2 2{uae | &
! :: R 7415125
22|$05  ouT1[34_nc
21 DISTR
-IOR $—IPOSTR g 015
Elr-IOW = ISTR ouT
4 8 ADDRESS mhel
. ESS 0-2 ) 28 9
[ Jem i ipy RCLK
‘2 26] A2
13 NC—24 | 1ag8p3—NC
[ 17 2 ™o ! 4 TXD
) -SERIAL 1 CS 1a] s 5| & |uas B — J10-2
9
: DTR1
o b8 N .
J10-3>PX0! 8 PR LA NE Y axo oTR [ :: & —J10-20
5 | 12] R
J1e-5>ET81 12 38{dvs arsla2 13l & N TS, s0-4
J10-6 > 2SR 2 Ll I psh s
J1e-8 yCB1 z 10 38! & ARRIER 1488
75154 oy
Weg
J10-22RING! H e TP 3l ainG Ao
18I xTAL 1 12 1RP10
+5V 74154 + 1S 1 22K
v =a N
_Jl" !
r ': Y2
| | 18.432MHZ 2 CTR
3 T HRro1
r"o ot 6
L——2 i:
= . U4
. | 4fCKA QA ':
| 2
74L8125|3 1 QB NC
74LS04 [0 iFY RV CKB qcfi—ncC
uUs9 Qo
741590 l
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CONNECTION AND LOGIC DIAGRAMS

+C DATA 9-7 opC
[k N5 F
0 = ueg [ 0
3fco_fP2 DATA @
1 a s 1 DAt V122
2 ICo F g 2 DATA 2 > Y123
8I'Cb F 3 DATA G 24124
2 8IC0 FH= 4 DATA S J12-5
2 BIeo Fhe > ATa s> V126
2 710 Fhe ° DRTAS J12-7
z 18 CD F 19 L DATA ﬁ.ﬂZ-B
Al 4% —3J12-9
74LS374 ciT 3T T
[}REsET 1 [ gup. .
741504
EN; NG T
U8 6hs N R 74L.504
-1I0W 2 6 1 T ]2 1 -
G STR
40R a) SR NC ) 3 C%62 2 us9 OB, j12-1
1 ahd2 1 4 6 1 -AUTOFDXT
[G]-RINTER CS wfls  JpiNC : ifco 1 CL XTy s12-14
3 3], e 3 poy [N e ues ANIT 512416
2 Bh__o cD NI es B3 -SLCT IN
7405155 Ly 3I'co 12 ] —> J12-17
- - 4 7415174 - C79
B ADDRESS 0-1 002241
— - =
N7 191F7 W2 :-:g e H {INTERRUPT 7
) U7 115 o 7 8L, 7 63 2
s 74LS125 2 F2 F1 74LS14 74125
6 1 a 1161 6 15 5 6 13 12
4 F2 F1
64 2 6 =f1s 2 5 13 =1z 5 U59
- 3 8 12 3 4 1 9 4 74L504
F2 Fi—
-ERROR 2f 1 7405244 7405244 »
J12-15 T, 74125 |2
| u72 .
- 3 .
6
+BUSY 2 17 °
J12-11 >— | " 4 Fo116_6 1 F1 1
- 1 0
J12-10 >—ACK 741504 |5 ——f 6 W s k1 2
u7e F2 F1
+PE 11 10 | 8 12 4 3 3
J12-12 >»— u7e f F2 F1
J12-13 »—SCLT 58 ure o 7aL$240 7405240
Main Processor Board (14 of 15)
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CONNECTION AND LOGIC DIAGRAMS

J1.3579
7.
41.3.5.7.9 AT>- -1/O CHECK r—
A0> *1/O CHAN RDY [
B8 >— HRQ IIO%
+DRQ 1-3
B18)- !
B6 >— 2
816> 3
+INTERRUPT 2-7
B4) 2
B25>— 3
824> 4
B823)— L)
822> 5
821> L}

[F}-RESET LO e
spl.C -B27
~1-B DACK @ P
-DACK 1-3 12 a1r
O Eezs
E—h
EFMEM R »812
(oW 5813
a}-lOR »B14
[ A% —B20
GFesE B30
) ALE >B28
E.B AEN SAT1
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3OIAH3S ANV JONVNILNIVIW JUYMAYVYH

iwa

(9 Jo 2) se)depy Aejdsiq ewoIyI0UON

P8SN ION S| 9 JO | 188yS 310N

~

12A 10R
« -IOR SING ~ SHT 5
P1-B14 X 1512504
12A
-low aN 8 AOW_ciiry
P1-8135= Ts125 W10 12A EsET
« -RESET 2N3 < SHT 34,6
P1-802) 1 LS125 ¥ ] 5C RESET
= = 3 M SHT 4.6
vce LS04 ]
6A 845 smt3
LS74 Q1o 3 6 80 2 +6845CS
irl Y ‘ SHT 4
§ 8 Q 5's3:2 LS04 -6845CS
p1.820 $-V/Q.CLOCK JCLR _|s SHT 3
7 CLK Q 12E 38 " v o 608
! 31 2
2"(s02 LS04
LS00 | Lso« €
SHT 4
BAO__gyv3
BAT
Baz t
BA3
SHT 3
LS244
P1-A314_Al 11
A - —I>— SEL
A30 )= 9A SHT 6
A20 723 '3
P1-A28 > o]
!!9
7A
+LVIDEO 12N BD3
SHT 6 HT 3.5.6
7;515‘1'3 -STATUS SEL s
W0
- HSYNC DLY 9 .&s 800
SHT 46 HT 356
Ls125Y" SHT3.5
128
P1-AI6 S, B L5139
3 -RDGAT!
Ats > B 21A g a ECC shs
> c o alg - e SHT §
\ 6 9 8000 4 SD
e 4 P 1E C -CPU SEL
P1-A13 )= =q 62~ 9 — O SHTA4
628 8
HE
r 10°(So8 l J TAGATE o7 5
N 12A
::.g:;( N LSe8  \emm SHTS
4 Ls125 13
- -MEMW
EMW sHT 4
8A
LS138
‘1A
i 8
c
) 3661 Y7l 3807
= 36F-
508 a4 0n
2d628
L_‘ |
PI-ATTY : AEN _ SHT S
A27 Al SHT3
265 A
255 A
A24>- A
4235 A8
S A9
P1-A22 ) SHT 3

SWVYHOYIA 21907 ANV NOILOINNOD



CONNECTION AND LOGIC DIAGRAMS

13S HILOVHVHD H3TTOHLINOD 14D

Z1HS
¥ LHS
vins N3350
vimg DNASA
v 1Hg 2NASH
HOSHND
9’y LHS 5] ? LHS
¥ LHS S 9t YH 81Sd1
9’y LHS ‘vd SO SHoves. ° 4HS
9% LHS
vd E"VH
v ’; 7T ML :i::
oV
:vw Blovw o [E E3T
£ rwn
|
SYW 2l cn S LHS
v ti]‘vwn  ‘afee 208
yovn oll*wn ‘oz k]
r—Svin S'yw ‘olﬁ L]
AT ww afe va8
TR tyw  ‘a %
v vy L] 8 2Q
W wn ‘afze 108
y ovw oyw  °QJ tE #0€ S 1HS
SY830N
a0t
3 H
2057 S ST AHS
€=
v0S1
25> ¥ S . ) ins
[ v %122 SI¥D-
ol
= iz ls
T
ez |30 Sv[el LYAE )
M £
9G LHS vlee
v 11‘a ‘v
51v___ 9110 v R s = Ll
V___Si]'0 v N =
g NI 135 4]
J 4 :O ‘V 4 ) ¢ zijAr ov ave 2 LHS
v Qv ™ whe
Y ‘a v : et o 137 ozv-id
TS B
9SUHS oIV 6 |°_°V T wnaY O VA 6] *€ ;2 5 LIL o 12vid
9019 —
Y 6wy )42 ve T3]
oLl al r Z1HS
£ 3 KX BYN
16187
_J Vil
150 =
(. il 1
- Az ds N3 13S Z LHS
-Ld IN 3 y arjct 8y
ez |30 *viel LYW vo[W YW
‘vlzz A acfor 12
Sy 1IHS vtz vEQLL [TT2]
400 ]9 v L VY L] A 8219 9v
02 _9il*a v ] 9 VWY AE v SYN
$20  Si|f0 *v[ ¢ 3 S YWY L]z 81 SV Z1HS
'a vy [ R4 3 YN
Hea v S T
29 11]%a *v W, L5187 1voL
100 __o1]'a ‘v[Z T V) a=l
svins 900 6O Y LELT) (ERES z1Hs
919 14 14
o6 € VWY |y vriv EYW
aclgr ) €ve
2 YN 6 |JAE vE[LL YN
8z[® 2ve
T 7 |A2 w2 XT2)
L 81 \ve Z1HS
0 vy v AL VL v
15181
86

Sheet 1 of 6 Is Not Used

NOTE

Monochrome Display Adapter (3 of 6)
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30IAH3S ANV 3ONVNILNIVN JUYMAYVH

(9 jo ) 181depy Aeidsig 8woIydOUOW

sra

+RESET 9,

SHT 5 8 -CEROM
10
s, S86
19}28
Lses
Q5 sute
LS174 5
b 102 ‘—m‘h"
1 1
vce L3120 20f2 4A Ls112
30 30l
4o s}
> ‘; sp sof2 y SLs1
~46D 6] |-we
9 ; I cio 4D SHT 3,5
m < 130PF
m R CLK
SHT 2 RESET 5 CLR
(72}
3
5C
e SHT 2 MEMW 13812
- HT 2 +CACS | |COLK o 0n
o 38 3
= LSe4 Lses J
o 2 2]k 4A a +CCLK
— S - SHT6
@ v 10 ok 2 LS04
g [ : ’cua Lsez | -CCLK sht3
- LS112 38 4B Ls74
S CPU MSEL U ook
- . -
8, SHT 2 5-2_8\6 LSe4 1; PR Q 9
E 13LS00 Ses 5 1P 8 +XACK
ShT 2 “eascs _2[2C)o-- cR 8 ISQB srTs
1 €2 P1-A10
‘vcc —O §_ 4B " 7A +1/0 READY
1 = €3 LS74 LS125
MHZ |8 2 LS sV o], s
7] osct ¢+ 10, 1D)o% SPcLkQ
J:= SR LSe® SR (R A
Y1 €22k 22K 4 g: bt
(2E) vee
Y1 = 16.257 MHZ FOR 81 AND 82
Y1 = 15680 MHZ FOR -83 DOTCLK SHT6
-CLR VIDEO SHT6
- - 3 38" - -CURSOR DLY - — - i —
LS8 149C; | -o1sPEN DLY
sHT 3 DISPEN
CURSOR LSe4
+DISPEN DLY
HSYNC CCURSQR DLY]
SHT 3 YSYNC +VSYNC DLY SHT 6
sHT 36 A2
AAY -HSYNCOLY|
SHT 3.6 T e
S74 2732 r—‘—— SHT 6
| i2[T5A 1Ls:rz3 sl Py o120
1hok | 2120 J a, o.}le s
‘: PR Q [ A; fox I 4 c
vee ""cg CLR I—— 7c 6C on 13510073 sy
SHT 3.6 el sla,  ol3 5|5
4la, ol '4 L) Y
8C 3]A. 0,15 e
LS273 Z :« S e %4
SHT 35 =22 o, o} 23]a, H
ca 4o, o[ 22]a,
cc2 o, Q.6 191 a,,
gg D, Q)9
= 1310, Q. ]2 1
= o o b . . Hen
g O Q A p'S) ]
SHT 35 =<7 18lp, o, 2 ' CEPL I3 e
m I e, = =] SHIFTA0AD
gL oE CLKININ
c RSO .L—
vee =
SHT 36 —2A2 22K
st 6 SERIN
LCCT_surs
LCZE_ suTe

LCCS o 6

SWYHDYIA 21907 ANV NOILOINNOD



+AEN

SHT 2
SHT 2

SHT 2 -MEMR

HARDWARE MAINTENANCE AND SERVICE

DATAGATE 12D
SHT 2 LS245
SHT2.356 BD? : 18 00 o Pi-A9
8D 17 D1 >
3 S
36 802 J DREAID > :5
236 803 R 75 2 (&
S BD4 A € 14 Dt D As
B80S Y [ ~»
g,s ! DS > :;
807 N 9 1 > >
SHT 3 = < P> P1-A2
\BDO___ 2 18 cco 3Jo Q)2 BDO
k8Dl __ 4 16 cC1 a]o ols BD1 4
| BD2__ 6 4 cC2 A 7jo0 ale 802
e e of—r
BDS 13 7 [ A 4o o] BO :
\_BDS S cC6 ) 7]0 Q BD6 4
\BO7 1 3 cC? A 18lo [o} £ 607 4
A 1njc
1 19
[]
SHT 34 "
L CCB-CCT_ o134
sHT 2 -ADGATECC
BDO 2 8 A;o - : D g 2 :g?.
BD 4 6 A D A
Eoz € 4___AT2 D Q 6D2
BD3 8 2 AT 3 A o} ale BD3/
B8D4___ 1 9 AT4 13]o ofiz B804,
BDS 13 7 ATS A 4]0 aols B80S/
B0D6__ 15 5 aT6 17] 0 ofie BD6 4
\_BD' 17 3 A A 18] D [e] £T'] BD7 )
N 1] c
14
ATO-AT?
.
+XACK SHT 36
SHT 4
T -RDGATEAT
SHT 2

HARDWARE MAINTENANCE AND SERVICE

NOTE: Sheet 1 0of 6 Is Not Used

Monochrome Display Adapter (5 of 6)



CONNECTION AND LOGIC DIAGRAMS

Gnanass T iHS
LAZ 8: &s' 5T " NS
Z1Hs et 7 o
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Sheet 1 of 6 Is Not Used

NOTE:
Monochrome Display Adapter (6 of 6)
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HARDWARE MAINTENANCE AND SERVICE

CONNECTION AND LOGIC DIAGRAMS
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NOTE: Sheet 1 of 7 Is Not Used

Display Adapter — Color (7 of 7)
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CONNECTION AND LOGIC DIAGRAMS
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Flex Disk Drive Controller (1 of 4)

HARDWARE MAINTENANCE AND SERVICE D63
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SEL ouTt
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mlsa@
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CONNECTION AND LOGIC DIAGRAMS

[ ]
15002
b LSe4
9 +INDEX
N 0. V.'\-L SH2
J2 (29 108
15602
b LSes
N 1IN 10 +TRACK 00 SH2
(29 —| e
J2 @2) 108
15002
b Lsed
13 12 _ *READ DATA
J Do SH3
J2 108
15002
)
o232, LS LWRITE PROTECT
I SH2
J2
J2
+SEEK

SH2

SH2

AD 1
ghp ~SELECT HEAD . "
Lm; J2

18
shp JWRITE ENABLE s 2 1
J2

18
7406
SH3 +WRITE DATA o ubo,! J
L 92
1
+STEP 7496
SH2 1
ol J2
7406 .
+DIRECTION
SH2 Dol — 18) J1
8
J2
18
7406
H AD :
sHp ~HEADLO - W

2 -DRIVE SELECT 0-3

.+MOTOR 9-3
SH2

Note: J1 is a 34 pin connector. All odd pins are grounded.
J2 is a 50 pin connector. All odd pins are grounded.

Flex Disk Drive Controller (4 of 4)

HARDWARE MAINTENANCE AND SERVICE D-69



CONNECTION AND LOGIC DIAGRAMS
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Flex Disk Drive (1 of 8)
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SZ-a

(8 J0 €) 8AuQ@ %siQ xsid

FG R1 C106 cio
22K M 0 2W 22M 25V 0.47TM 35V 1 ‘v
¢ ﬁ)q
R163 4 R R109
47 8.2K R102
cn2 120 4
. —o 5V
R107 R188] 00 cror[ o
cref 47K 100K 3l o B14.7M
10M
3?,\, H- r U101 M51970L + | LEDIO1 | FPT
c105 2 T g | e LED
MPC4558 4 7M CR101| 192
(or M5218 MV-111 33m LED e INGEX
NJIM4568) R122 25v INO
270K
2
L o- Q ov
3
CONTROL
R126
.39 =W
14]13'12 wl 0] o} ]
u1e2
TA72458P
R119 3-2.2
[ 2]3[+ 6] 7
T lz% v
C1815
LRy | R123
1 | I 12K
+» I+ 1+
R10Y cna| cres crie  R125 Ri124
11W 0068 ci1e9 2k 109
K Laarmasy
R115 1 2K EV E2 €3 é
w3 w2 [wr
R116 1 2K
) o ¥
— 3-H300B

cie3
3I3M 25V
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uq

(8 10 v) @Al %SIQ X814

! I
+12v O— —- {1
2 7]
GND 0-—1 \ ¢ T 1<
3 '
Control O— 13]
HE | n
] 7 ]__
: | R106 R168 33K =
] ! 75K
L C103
6 001 I 4
R107 K b
68K @
4
R1 |
*S5V 22KM 5
LED 101 W
1163€ v/ d rs—
FPTLED c1o1 R108 33K —
ou7l 7
C107,, 0027k
LED 102 e L
1103E INDEX l
LED

C104 o001k

@22M 100K

R112 22M

RA 1
C105 33m 2sv

i

R110
33

c109

4-10M
35v

<

R113 R114 R115 { R116
10 f IOE l.E 10

‘[CWBICI 1OIC1 1 1]
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CONNECTION AND LOGIC DIAGRAMS

¥ +12v
| 3-22M 16V *!
C105
CR101 X R111
H25C 100K 8 7
(or MT25.1, é 5 [8[% 101 7| mE
HT25.1) R112$ ¢ 9} Ta7259 [__5 1 é
12K R104 ;o (10M3502P) s 3
T 16K R103
C108| 1om C1 470
16V Ml ] i—§
' E02
c102 | | <4-
. i 1" q THS 103A 4;:‘:07 J
0.00 1M [ 12 3 v @E;—-'-‘ H- %‘,f‘
4 5V
R116 l 2 : 13 2 . 16V
15K 16} 1Sr—y14 l1m R106 i 4 T___U@'—‘
6 S 10K — —————— —04
Cas8 U102 ‘ 4 1 EQ3 +5V
{or C536, THS 103A
C1815, C2320) c1e0 1 | TA9142P (KC3501P) 8 R113 ] ng’g FPT
| T 2 N E 220K LED
% 1 YWY Ri105 =" A7
0o022m R110 w@:J LED101
2’V 22K HOHv 101 m M Pore =7 : 1103E
_L 53| | eee1m '”KL <€ sk THS 103A LED102 1 “Noex
C110 25V 3 1003E LED
0.022M cio7
25V I
Ci14  C112 ciee A L $——o2 GND
0.22M 82K 3P K B3P K 0.01M 100K —o03 CONTROL
25V

Flex Disk Drive (5 of 8)
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CONNECTION AND LOGIC DIAGRAMS

R106
CR1@1 3
I 2.2K O CONTROL
13353 (OR 133262, 133205,03442)
R107 | 33x
R1 20KM N
0.2W @ O\
Ci1o3| = R105
L | . S1K U102 13
R103 6 15 14 13 12 11 18 9 ! MS51721L
* i
D U101 Mms172ep ! i A5 8 7 9 _1® 1w
R104 1
. 1 2 3 4 5 6 7 8 R114 7 .Cln O +12v
] ' -I- 1 N T R117 oM .
hg = " 18V
- C104 cies 5V
C102 = 0.647 0.47M {,_{ L
c;r;M 0,.55.,1 I ciie R118 LED ol
= = = = R115 R113| R112 2am e v
’ E101] 330 330 R102
/ C106 C105 | ¢ 15m H300AH Lo 120
R11 R110 - R116 c109
24»: | 47K | = 330 1 2.2M INDEX
VERSION [ R1e3 | R1e4 < 10008 H300AH [Crie2 LED
- cie7 T % R109 | R108
00 -10 15K F 11K eam & ‘! oND
-50 100K 3%| 82K 3% 7K 47K - orsw L
VERSION TABLE

Flex Disk Drive (6 of 8)

HARDWARE MAINTENANCE AND SERVICE
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)

°* RESERVED
** IN USE / HEAD LOAD
“* DRIVE SELECT 3
INDEX / SECTOR
DRIVE SELECT @
DRIVE SELECT 1
DRIVE SELECT 2
MOTOR ON
DIRECTION SELECT
STEP
WRITE DATA
WRITE GATE
TRACK 00
WRITE PROTECT
~READ DATA
SIDE ONE SELECT
** READY

SIGNAL GND (000 NOS.)

+12v
GND
GND
+5V

FRAME GROUND
(FASTEN TAB)

CONNECTION AND LOGIC DIAGRAMS

\
\
}
[
!
/

!
!
[}
i

L}

\
3

T 1 o aerae . :
HEAD CARRIAGE ASS'Y |' 2l
n E’g R/WSTART | : ! 2 (V;V,LD 10 1
: 2 [UWFINISH | sibE0 | ! 3[Rp — 6 :
4 10 | COMMON v HEAD ' ] 4 18 |
: ERASE T~ ! ! PCBA ! !
10| PCBA 8 'SRIELD H i | MFD CONTROL s |FM |7 'PCBAVFOOPT |
12 | MFDCONTROL | 4 Foaremrns— ] | 15532001-xx sV ) 15532010-xx |
- TN
14 [ 19532001-XX B DO R TAY SIDE 1 | ! "'lsen  [INDEXSENSOR! > :
LSEN e
18 o [ COMMON " TT'T HEAD N | ,[GND) [FRONTLED '] i
18 ; | ERASE 1 ! ' 215D [FRTSENSOR 2 I
| FRT SENSOR__|
2 5 [[SHIELD Ty H i 315V Y [GND 1 e !
oo
2 Ly R e T 4 H 4 [[DoD 3 !
_____________ | oy 1
26 m 12v | |
> 5| ey = = Li -
: nTTTTTTTTYERYNS, b
30 INDEX SENSOR || ; =L __ -
32 3 I'FRONT LED 2 1/1 FRONT 1 4 OR2 I""ND SENSOR ASS'Y
34 4I'FATsensoR | 12 _ ‘PCBA BEZEL ASS'Y | SEN 1! I
1 5 'anb 4 FRONT OPT aND 2t @ |
1 6 oD /5 15531990-xx GND 31 I
| )
33 7 oy 6 SV 41500 VW & !
8 L7 ________ D 1
| FT
N 73 D
DRV | .
1 th'Y\1 HEAD LOA
:; 2 | PWR H SOLENOID A vl
PWR - ———TIToIoTTR
1 4 F a
2 5 pSEN : TRACK 04 |
3 6 |FGND ' SENSOR ASS'Y |
—:J L b e 1
| J:’ PHASE A Y TTT T H
I PHASE B (RPN STEPPING |
! g PHASE A 1] MoToR AsS'Y !
PHASE B TN !
| 4 +
i 5 [[COM A H !
: 6 |-COM B 1 H
1 r:': Lo -
] r——— -
i I ov i DD MOTOR |
! ; GND » ] Pcea ASS' |
MC i_|DD MOTOR| <=> '
| 3Isv T] SERVO !
: 4 Lo ____ -d
1 f_h ___________ -_—
) J? sV T i%eq W™ " Tk 1
: 2| _.GND HIN SENSPR H
I 3 |_SEN I@"’ ASSY |1
|

Flex Disk Drive (7 of 8)
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CONNECTION AND LOGIC DIAGRAMS

R21 13
GND P4 @ " 418
co,. K R19 12| s INDEX
CRAS 32‘1 czs: ¢ K v : l v
912 Rt Ty y Ik: g TRACK BB
[ R/W START O——t9—t- Ragar |7 |2v| A1 9 8 J129
.L,,_ﬁ_ WM RAg RS @’—_0 WRITE PROTECT
J8-2 b4 20 5 150 TP11 @~ ™s 4 6 30
R/W FINISH O—— £ ""l Oz EZE)OW{) READ DATA
SIDE 0 ' e
it L " Do senon
COMMON  O——9 552 R T
ERASE ”é J eV e
Jo-4 RASS
L SHIELD Q—bocNo 47K
2911 CRAG RA7 S,
r R/W ST 4o o
/ ART O o HEAD LOAD
e anr SOLENOID
AW FINISH O—— o} b :
H Bl c22 c1722m
SIDE 1 ne LT sv |22 !
HEAD CRAZ L}
CoMMON J9~07 < ¢ ! 'L'RAS 15KG I SENGOR
ERASE  O——JM18v. RA3S  C21 0227 R22 SENSOR
Py - - 47K s gRAS 15KG) 8 8K —» 10K RA2 2.47)
\ SHIELD GND | ! d v 4 "
cra7i¥ ¥} 10t [WVVe] 482
=S T8 INDEX
N2 L= RAZ 47x SENSOR
SIDE ONE SELECTQO— s Yol VYVl %S
122 FPT SNESOR PCBS
WRITE DATA O A
O o FRONT OPT
IN USE 1" 54
/HEAD LOAD |, ¢ 38 FRONT LED
MOT J5-6
OTOR ON 34] 16} 20] 30]26] a1 aaszox 2 %—0O GND R
) el 280 04 HL 42 7’V
DRIVE SELECT 0 Jéo 0 aeEEs § soo |2 A - J6.5
J132 HO 1ok P DAALIC S com A
DRIVE SELECT 1 " 'a] L epr (25 03 T _masv -
DRIVE SELECT 2 :S‘ oo A 05 7 Leo E ™ vt come
= 3 . STEPPING
DRIVE SELECT 3 a2 ! - udone aa] oo us 192200 o (5] 'W:)—ITM-JS PH A f MOTOR
J1-18 .a A\ ’\l.g 0
DIRECTION IN 1 ! 2 3 12 5
GNO'INS 17 [ 7K 4 ) : PH B
STEP 41:20 ,:_’2 8 G5 c12 Js:3
1S, 1jus PH A
i 24 2 0 C14 g J
WRITE GATE ‘;, yus FRTYTIT) PH B
S , L C1
WISV 1 4 T 10p v
=] Y1 RAS
+BOK S 1M
R1S SRA2 ] hi4 RA4 47K
GNO—VVVH K YY R 1 S—DGND 1 s 1 ‘cw
—® -LVS

Flex Disk Drive (8 of 8)
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CONNECTION AND LOGIC DIAGRAMS

D S
R44
5V STEP 2

7
VA~ +PHASE A-
R4z 2low 150, 1w -PHASE A+
® 8, R4s
o MODE 7/ +PHASE B-
b 150, 1W -
o — Red 6 2STEP y  has l A48 75, "W, 5% J/ "PHASE B+
GG) yoh gﬁ}s W i AB2 180, AW, 5%
A Is R4 R6G 160, AW, 5% "
v .waunz XA e, j= AR W 7
R33
S & P17
> 12 1 11 =
+STEP »m——————d -
+OUTPUT ENABLE s { $cnra :go
PAY 1 \
o 31 f
pc2 14
+DIRECTION IN s _I a7 R C .
o Q PO p—————— ——— -] Py RS0 75. AW, 5% TP16
o]Pe  Poo 1 A : 0 'z AR TS
P02 D) AW, 5% [
oV . 3 AW,
2 . | 13 Mo 215 T§. AW 5%
restg 58 | c 5 3 — [
1 ] T —— . : ;
= L] PR (] 4B 58 RS) 75 4W.5% | P15
k] . | Mo Vo0, WA
TRISTATENC 38l 0y pay Dswre || ule 7B W 5%
v s M LT O
R77 T50_W
A R4 2o o
432x P . 1
Y PO3 :
P04 pRtnm ——® P14
48 PAZ g,
pea 23
RI7 sV PBs {24, "
PB4
432K N
ALY [l 7
BHecs P
PCA  ppp
PC3 DB
RES o
o
R3s 60
191K, 1%
o 8oe oS e ef'2
140K, 1% =301 012 _— 0‘[3
D—W T ] D2 02
108, 1% +j07 o7]i8 Qo7 t:nE5
6 e s}’
| | sC bs osfS
| os a2
03 Q3 13
-DC UNSAFE RSS i) gt os g8
*WRITE FAULT —/ oV 3k M os os b [ &0
o I
L-a |
+RIWR
- w2y . —L5g -MOTOR ON
v! I 1 .I.c;, re “2va It 6 A
“Tcze Tcee .
oz 22 | el 7C — 7 -SEEK COMPLETE
\4

2
oy RT9 SV =3¢ -READY
Y Ycewl o0 SE 4 19, -TRACK 000

C29 -39 G 2N @ Teend [ 6 — -
TOTEETT T ? e x 0P 120¢ -WRITE FAULT
1 ane SE 20— 3 -INDEX

G

\4
2 A58 i}7¢ +READY
00D PINS 1.33 l R78 SV

Dol TCURERES ! 8 +SEEK COMPLETE
1516 19,229 —t

!

Hard Disk Drive (1 of 2)
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CONNECTION AND LOGIC DIAGRAMS

*12VA

-WRITE GATE »—2
[ S
LN
L
'?L; 2333333
1
c?
ot !
-HDSEL 20 %3 -
]
-HDSEL 2 #3 »
. 6E H
-HDSEL 2 »
6E ]
-STEP ¥ sTER H
-DIRECTION 2 +DIRECTION IN L]
%31,_'

R4 -
162 LY L3

22K T
> “Cs o
RS

162 22uH L4
1% 10,4

6L 6L 6L 6L 6L 6L
4 18213812 1rJel2

A 7|
v 5 112
1K C16 @ R16

1 2

+READY oot
+SEEK COMP.

AP18

o}

*5v
'} /Py
33K cu7
P 470p1
0 0%
12, (3 d
0 Q R17?
7L
TPel 7K a7
wo |8
Q

—————— +OUT ENABLE

~ ® +WRITE FAULT

[/ -DRIVE SELECT

Avvd

+*RIWR

Hard Disk Drive (2 of 2)

HARDWARE MAINTENANCE AND SERVICE
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160

(€ J0 1) paeD uoisuedx3 Asowep

SHT 3.4 POUT
P1-ag 5.0F u12 u14
- LS245 LS288
P1-as .20
>-
D2 A
P1-A7 S, 8
P1-A8 §03 L c
D
P1-A5 04 EEVB“ S PIN SHT 3.4
id F
. D5
P1-As 3 J i
P1-A3 (D6 H
- [}
P1-A2 07 ry
Cd
U9
D$-D7
LSg4 SHT 3.4
1D 2 vCcC U13
H u16 LS125
-MEMR ! s Ls74 l1p 12 1110 CH
P1-B12 , Lsew b P1-A1
79 )3 o aof- 1
M -
P1-B11 >ﬂ_‘ CK Qfs8
CLR
U13 13
Ls125
9 RP1-2
2 g < 6.8k
a —
E
= SHT 3,4
A16 un
P1-A15 D TBD24518 Ls#8
A17 u2 L
P1-A14 > | 5 3 RAS @
> 1= AP LS138 4 SHT3
P1-a13 H-A18 A1 —
> m 7]a2 aof12 15 S 6 RAS 1
P1-A12 A9 alas o1[ig 214 YOPi I @——— SHT 4
- 3 |as4 Q218 ] I E 12 1 RAS 2
2 as a3[9 C v2p (13 Jod)oim SHT 3
1]as et i 1B ¢
1 Y4 6 RAS 3
S | A7 6 1 4 SHT 4
1 E3 Y5 [
G162 —2Er vep2 18 RASS
Tfi" vee g2 v7pl @‘L—&i— SHT3
4
sw1 RPI-6 1l P —_—
1 ST b = us BT RASS __ sHT4
o 11 - ivs Lsay -
(= 6
3z RPI-4 408, Ls#8
4 RP| -3 U3
6.8K ng L5138
P1-819 >— 1 15 SI  sHT3
7|2 PPa
1 P i CAS 1
c v2ps L CAS'  shra
wE s
2
o)., E
a 9
E1 Yspo
Sde2 v7hL CASS _ suTa
. .
[y ué CAS 4
-
P1-A31 > o LS158 SHT3
P1-A23 D= ‘ CASS
T I 211 whd SHT 4
P1-A30 D 1 e _ |
Praza >R 28 av}? Al
e — —
P1-a29 HA2 LN i £ a2
8]38 3Y
AL | p—ye SR
P1-A21 > ALY iy arli2 A3 2
P1-a28 A3 J l——-m 48 )
rA11 GS 1
P1-A20 > l15|1
= 2
3
P1-a27 D24 ngss 4
Ag-A8
A12 ‘
P1-A19 DB 2 SHT 3.4
las I i |a A4 s
P1-A26 > 1 .‘I_B__.‘
Pl-atg A1 2A S L7 AS § L]
28
P1-A25 . A8 e =
> w38 3v 9 A L
P1-A17 > J 14 “—:: 12 A7 8
P1-A24 A7 ’F 48

P1-A16 § A5
>
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(¢ J0 2) pseD uoisuedxy Alowe

£-a

‘u o/

B ettt |

CAS 0 RAM
SHT —
2 mso
SHT 2
4 J15 Ja J1s Ja |s Ja Jis Ja J15 Ja b1
WE = c ——— =y
RA! Ras cas|ras cas|ra RA RAS
SHT 24 5 V_I_Esus [ s cas | ras cas CAS
A0
Al
——2 4 0c| 11c| 12¢| 13| 1ac| 1sc
10 :'3 * *A8 FOR 256K ONLY
A5
A6
a7
AB
Jomoourfoinoout foinoout JoinoouT | oinpout Joinoout foinbout|oinpout | oinoout
214 J2[4 2[4 [214 [21a 213 J214 |2 2 |4
[ [ ~— o
7 6 5 4 3 2 1 0
(9]
o]
s
m
Q
P
5 S
SHT 2 g »
AS 2 . ES
SHT 2 o
-
Q
4115 Ja |15 ]a]5 4]15 Ja 1 Q
3 [fas cas [as cas|ras cas RAS CAS | RS Cas o
[ s |Wt S
A0 %
A1 b ]
A2 >
r 7] 10A] 11A] 12A 17A] 18A S
. [ 7]
310
A6
A7
AR
-1 —— bowoouT fomoouT
2[4 [2 |8 |2 |4 2 14 |2 |14
W B W N W — ¢ ¢
7 6 5 4 3 2 1 °
CAS 4
H
S T2 m‘ - e a - - .
SHT 2
4 1
RAS CAS JRAS CASTRAS CAS| RAS caS] RAS CAS|RAS CASFRAS cAS|RAS CaS |RAS CAS
] WE
A0
A1
12]A2
7 1B 2B 3B 4B 58 68 7B 88 9B
A4
A5
3116
A® - AB A7
ﬂAA
SHT 24 DINDOUT J0INDOUT] DINDOUT | DiNDOUT | DiNDOUT J 0N DOUT JoinDouT JDiN DoUT JoiN DOUT
2[4 2@ 24 J2]8 [2[4 [2]4 [2]% J2 e ]2 [+
POUT
1 < SHT 2.4
D@ - D7 7 [ 5 4 3 2 1 []
SHT 2.4
PIN
SHT 2,4
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(g 40 £) pse) uoisuedx3y Aiowepn

$6-a

CAS 1
SHT2 "
SHT 2
4 115 |4 |15 J4 ]S Ja 115 Ja }5 |4
Y- — - — e — - — — — — —
WE RAS CAS|RAS CaS|RaS CAS| RAS Cas| RaS CAS RAS CAS
SHT 2.3 WE
A0
Al
3 12 JA2
a108| 118] 128B| 13Bf 14B| 15B| 16B] 17B 188
M
3le
A7
AB
Jowoout |owoour DleuymNmuT owoout Jomoour |omnpoutf owpour | omnoout
) t 8 3 3 ITA Tz 213 1219 12 B K
[ 4 { {
7 6 5 4 3 2 1 o
CAS 3
SHT2  “pasa ) - - )
SHT 2
ajis Jalsta]i1s]a]15 Ja15 4|15 Ja]'5 j4 115 J4 |15
RAS CAS]AAS CAS] RAS CAS| RAS CAS | RAS CAS | RAS CAS|RAS CAS| RAS CAS | RAS CAS
WE
2 w‘
Al
)
11183 1C 2C 3C 4C 5C 6C 7C| 8C 9C
A
1
s
P
AR
o oour foiwoour | onoout] oinpour | omoout | omoout] oiwoout] omoout]oimoost
1 ) 2T Zle T2 2] 214 1 2 11 ]2 4 _ _
{ ¢ ! ¢ p—
7 6 5 a 3 2 1 .
CAS 5
SHT 2 m 5
SHT 2
[]
AO-A8 2
SHT 23 DINDOUT | DINDOUT FOINDOUT DINDOUT | DINOOUT
ArEACEACEACEAB AL
POUT
' SHT 2.3
00-07 4 3 2 1 .
SHT23 " pm

SHT 23
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CONNECTION AND LOGIC DIAGRAMS

g COL!S oo
- ———————————
crs[crR?  |cre]crs]crzfcralcha : ue |
“~1tT-1"1" 1 %0
D/ 1__coLe st |
RO/ c2 ™ 608 1 I 8x | -l—
WA WHR/ e g cou U 1) 19K |
: 21 C:Aa 9 COL2 A 7 1 > > j 1< < < )
P2e A 0 l__.___L__ [ AT R S U U ) O I 1 B E
P2 PA9 K 8 coud .  nows s Ja |3 2 I 23 jawle |7 [5 rows A
P2 |23 < pare_af coL4 o ROW1 Aow! |
U2 P23l pan 22, 6 cous ! AOW2 Row2 4
] COLE ‘ ___ROW3 ROW3 A
8748/8848 > BL/SH o
8749/8849 = 4 ooz 2 BUSH ROW4 ROW4 A
8750/8850 2 18 COL8 | 2 AOWS ROWS A
2035/8839 vss . ° o—
7 coLe > ROWS ROWS A
= aj®_coue ROW? rows__J
.5vr- —_—— B %@ 5V
=) M CcoL12
1 C p————e—m——o0
1 i’, ofz__cou3 )
NC —4 | 6
e Ep—— NC
1S couis
¢
3 x2
' B apr o F Lt 128
ppg &4 R co 2 ¢4
CTUF TOTuF 7 aps ) ) A2ea7
5 PDS co F 32 SISl
< 6 ape ) ] ABO0D
cLOCK - Po¢ [ ~ co | 6
geo T POl AD3 co  F L ADe _Has
c W ap2__ 6 AD4 S as
IM,F PD2 co F 4
o RESET . Porf2ADL ] ) ; 1] I AD3 a3
v e RESET PDO 12 ADS co F g] 1 [EPROM AD2 S1a2
E i 2Kx8 AD1 7
e N Te PSEN o 0 A1 lcmes
CR, 9 PSEN = 8 £ AD9 8 9Kx8
b U1 PSEN r=—--9 20
5V Voo | MEM RAM
¢ 1 var 22| nc—L-§ 716 (2732 8s1s
u l 1, 7487 —'-VW—ﬂ—icR\- i ! AD? ADT 1
(] - "
p2g |2 L H i v o
A e ---- aDs
7 oCATA :’:u Zea 1 cR AFjia—80° -
c 1 il » CAPS LOCK AP _AD4 AD4 s
v
5|9FI_ ;J | P25 NUM LOCK 13 A03 .
c— = P24 3—-] —111 AD2 AD2 n
R AD AD1T___19
7 AF2 ADd Al 9
OPEN FOR 8035 OR 8039
OPTIONAL OPEN FOR ALL OTHERS 4 —
[ = =
Keyboard
HARDWARE MAINTENANCE AND SERVICE D-97




CONNECTION AND LOGIC DIAGRAMS

R (+12V AUX)
R24
(+5.1V)
R11 56
10K R20 2 16 13 AL}
LOW LINE 1.33K s V!‘EF SH-DN Vo Vin
b (+5.1V) DETECT 1% | ,
& ; CR13 Sl e/m A
- 1
ovp s| U2 >——2 33 1N414B E/A u3 " ,
12 (4) CR18 I B T2
R12 Al 3 13
1.2K CR15 "QMP RT___GND___CT
A | CR14 7 o[ ra3 |12 8
9 — A
c7? 14 G21 | 47K
2.2uF 5% E@ T4 CRI1SJCR17 R16 c22 19 R21 cn __AC;;F
100v "] ?éoK 172 CURRENT gzg (210 45 13 261K 163\2/“ 1000F ¢ Ros 5%
. SENSE ‘b(;lv 1% 100V 1% 1% %5'1"( 300V
| R22 47K 1% >B
| VOLT ADJ.
‘ , R26 500 .
‘ VY, R30
‘ cwW 1.62K
r-B?Q.' L2 1% J3
s Hotg——3YYL3 e 122V
T 9 -
R27 CR19_ | ! i J g%%_l_ A oG 4 1A
a7 | vl ! 16V | !
7 aw > i il BEWa2 2 & . S +5.2V
T 1T T c18 B 3
| BN L2 ] ce ] 4 200 1 is 13A
] : ! : 2200:1'-\ 16V c17
s o ] o 2%3/0]‘ 8
K] i K ! . ! 43 RTN
F3 Cl'.:? ! ' | [ . H
125uA SuF =2 | ! !
25 1N4002 2sov] aE I c19 WP |
7 (4) 1 ] | < |
o 1000 =C20 = |
cual 7 ! asv T+
u112v 5uF to--a | g 25v |
IN OuT o 250V i ! :
GND T3 ‘ - ! L3 !
V2 P 1-12.2v
> *% 1A
cwo] - : r———J1--9 ]
47 o= v J ! GND ! 1 .5v
R15 i ! {1
Aok 25V CR21 o R 1°0.5A
1% H 5V :
¥ [pp— -
Power Supply (1 of 2)
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CUSTOMER PROGRAM LICENSE AGREEMENT

YOU SHOULD CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS BEFORE OPENING THIS
PACKAGE. OPENING THIS PACKAGE INDICATES YOUR ACCEPTANCE OF THESE TERMS AND
CONDITIONS. IF YOU DO NOT AGREE WITH THEM, YOU SHOULD PROMPTLY RETURN THE PACKAGE
UNOPENED AND YOUR MONEY WILL BE REFUNDED.

This License Agreement applies to the Program contained in the accompanying package. Unauthorized
copying i$” prohibited by the Copyright Law. YOU MAY NOT USE, COPY, MODIFY OR TRANSFER THE
PROGRAM, IN WHOLE OR IN PART, EXCEPT AS EXPRESSLY PROVIDED FOR IN THIS LICENSE
AGREEMENT. The Program is or may be considered by the copyright owner or licensor of NCR as
confidential, proprietary and a trade secret and should be safeguarded by you as such. Title to the Program
and copies of it remains with the copyright owner.

LICENSE
You may:

a. use the Program only on a single machine at a single location, unless the Program has been specifically
designated by NCR, in writing or on this package, for your use on a group of machines.

b. copy the Program into any machine readable or printed form for backup of modification purposes only,
to supportyour use of it on the single machine or designated group of machines. (Certain programs may
include mechanisms to limit or inhibit copying. They may be designated by a “Copy Protected" notice);

c. modify the Program for your use on the single machine or designated group of machines. (Any portion of
the Program merged into another program will be considered to be a modification and will be subject to
the terms and conditions of this License Agreement); and

d. transfer the Program and license to another party only if the other party agrees to accept the terms and
conditions of this License Agreement. You must advise NCR of the name and address of the other party
andthe other party must accept the terms of this License Agreement by signing a copy of it and providing
NCR with the signed copy. If you transfer the Program, you must at the same time destroy all copies
whether in printed or machine-readable form which you have not transferred to the other party and this
includes all modifications of the Program (including portions of it contained or merged into other
programs).

You must reproduce and include any copyright notice and serial number on any copy, modification or portion
merged into another program.

IF YOU TRANSFER POSSESSION OF ANY COPY, MODIFICATION OR MERGED PROGRAM TO
ANOTHER PARTY, YOUR LICENSE WILL BE AUTOMATICALLY TERMINATED.

TERM

Your license will be effective until terminated. You may terminate it at any time by destroying the Program,
including all copies, modifications and merged portions in any form. It will also terminate upon conditions set
forth elsewhere in this License Agreement or if you fail to comply with any term or condition in this License
Agreement. You agree that upon any such termination you will destroy the Program, including all copies,
modifications and merged portions in any form.
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EXCLUSION OF WARRANTY

EXCEPT AT STATED IN THE "LIMITED WARRANTY" BELOW, THE PROGRAM IS PROVIDED “AS IS"
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED
TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.
SHOULD THE PROGRAM PROVE DEFECTIVE, YOU (AND NOT NCR OR ITS DEALER OR DISTRIBUTOR
OR ANY LICENSOR OF NCR OR OWNER OF THE PROGRAM) ASSUME THE ENTIRE COST OF ALL
NECESSARY SERVICING, REPAIR OR CORRECTION. There is no warranty by NCR or any other party or
person that the functions contained in the Program will meet your requirements or that the operation of the
Program will be uninterrupted or error free. You assume all responsibility for the selection of the Program to
achieve your intended results, and for the installation, use and results obtained from it.

LIMITED WARRANTY

NCR warrants both the media on which the Program is reproduced and the reproduction of the Program on
the media to be free from defects in materials and workmanship under normal use for a period of ninety (90)
days from the date of delivery to you as evidenced by a copy of your receipt.

NCR's entire liability and your exclusive remedy shall be:

1. Therepair or replacement of any media not meeting NCR's “‘Limited Warranty" and which is returned to
NCR or an authorized NCR dealer or distributor within the 30-day period, with a copy of your receipt, or

2. I1f NCR or its authorized dealer or distributor is unable to deliver replacement media and repair is not
practicable or cannot be timely made, you may terminate this License Agreement by returning the
Program and your money will be refunded.

IN NO EVENT WILL NCR OR ANY OTHER PARTY OR PERSON BE LIABLE TO YOU OR ANYONE ELSE
FOR ANY DAMAGES, INCLUDING LOST PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM OR
MEDIA EVEN IF NCR OR THE OTHER PARTY OR PERSON HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

Some states do not allow limitations on how long an implied warranty lasts, so the above exclusion may not
apply to you.

Some states do not allow limitations or exclusion of liability for incidental or consequential damages so the
above limitation or exclusion may not apply to you.

This warranty gives you specific legal rights and you may also have other rights which vary from state to
state.

MISCELLANEOUS

You may not sublicense, assign or transfer the license or the Program except as expressly provided in this
License Agreement. Any attempt otherwise to sublicense, assign or transfer any of the rights, duties or
obligations hereunder is prohibited, and will automatically terminate your license and right to use the
Program.

This License Agreement will be governed by the laws of the State of Ohio where NCR Corporation has its
principal office.

YOU ACKNOWLEDGE THAT YOU HAVE READ THIS AGREEMENT, UNDERSTAND IT AND AGREE TO BE
BOUND BY ITS TERMS AND CONDITIONS. YOU FURTHER AGREE THAT IT IS THE COMPLETE AND
EXCLUSIVE STATEMENT OF THE AGREEMENT BETWEEN US AND THAT IT SUPERSEDES ANY
PROPOSAL OR PRIOR AGREEMENT, ORAL OR WRITTEN, AND ANY OTHER COMMUNICATIONS
BETWEEN US OR BETWEEN YOU AND ANY NCR DEALER OR DISTRIBUTOR RELATING TO THE
SUBJECT MATTER OF THIS LICENSE AGREEMENT.

Should you have questions concerning this License Agreement or should you desire to obtain information
on warranty performance, you may contact NCR by writing to:

NCR CORPORATION
1150 Anderson Drive

Liberty, SC 29657
USA X-9695-1



MISCELLANEOUS

You may not sublicense, assign or transfer the license or the Program(s) except as expressly
provided in this Agreement. Any attempt otherwise to sublicense, assign or transfer any of
the rights, duties or obligations hereunder is void, and will automatically terminate your
license and right to use this program.

This Agreement will be governed by the laws of the State of Ohio where NCR Corporation has
its principal office.

YOU ACKNOWLEDGE THAT YOU HAVE READ THIS AGREEMENT, UNDERSTAND IT AND
AGREE TOBEBOUND BY ITS TERMS AND CONDITIONS. YOU FURTHER AGREE THATIT
IS THE COMPLETE AND EXCLUSIVE STATEMENT OF THE AGREEMENT BETWEEN US
WHICH SUPERSEDES ANY PROPOSAL OR PRIOR AGREEMENT, ORAL OR WRITTEN,
AND ANY OTHER COMMUNICATIONS BETWEEN US OR BETWEEN YOU AND ANY
DEALER OR DISTRIBUTOR RELATING TO THE SUBJECT MATTER OF THIS AGREE-
MENT.

Should you have any questions concerning this Agreement, you may contact NCR by writing
to: NCR CORPORATION '

P.O. Box 507

Dept. CSP-5

Dayton, Ohio 45409

USA

NCR CORPORATION
CUSTOMER PROGRAM LICENSE AGREEMENT ACKNOWLEDGEMENT CARD
Please complete and return this card. Keep the Customer Program License Agreement in your files.
I have read the NCR Corporation Customer Program License Agreement and agree to abide by the terms
contained in it.

Hardware Maintenance & Service Manual
NCR Part Number :  150-0000993
MIRS Stock Number : D1-0163-A

Name Signature
(Ptease type or print)

Company

Address

City State Zip

Country : Date




COMPLETE AND MAIL
THE CARD BELOW

SO THAT YOU WILL BE PLACED ON OUR
SOFTWARE CUSTOMER LIST.

NO POSTAGE
NECESSARY
IF MAILED

IN THE

UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 3 DAYTON. OHIO

POSTAGE WILL BE PAID BY ADDRESSEE

NCR CORPORATION

PCD-5

P.O. BOX 507

DAYTON, OHIO USA 45409
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