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1-1., INTRODUCTION
1-2, This manual provides information to help vou in servicing the HP-85
or.,
i1-3, This section describes the HP-85, ocutlines how to use this manual, lists
ended for servicing, and discusses safety considerations. The
foii@w1ng sections tell you:

# How to isolate the cause of a problem to a part or assembly that yvou can
replace without soldering: section II.

e How to disassemble and reassemble the computer: section III.

@ How to troubleshoot and repair the keyboard assembly: section IV.

® How to make adjustments to the CRT assembly: section V.,

@ How to troubleshoot and repair the printer assembly: section VI,

® How to troubleshoot and repair the tape drive assembly: section VII.

@ A description of the tests provided by

the S8ervice ROM: section VIII.

repair, first r
organization of i
become familiar Wit
use this manual in servig

€aC
.

o
;



e Procedures for installing plug-in modules and plug-in ROM s.

® Recommendations for storing HP-85 printer paper.

& Procedures for loading printer paper.

5

e Procedures for inserting and removing a tape cartridge.,

rtri

Q)
Lz;

® Procedures for rethreading a tape csa dge

“!:Ti

# Recommendations for cleaning the top and bottom case.

-6. PRODUCT DESCRIPTION

73]

1-7. The HP-85 Personal Computer is an integrated system that features

® 16K read/write wemory, expandable to 3ZK.

printer.
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Figure 1-2. HP-85A Block Diagram
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1-20. Power Supply

1-21. The power supply circuitry, which is located on the printer PCA, provides
four regulated voltage supplies and one unregulated voltage supply (+32V) that
are used throughout the computer. It also provides one regulated voltage supply
(-12v) that is used only by certain peripheral devices. All of the regulated
supplies are derived from switching regulator circuitry that provides the +12V

supply.

1-22. One of the regulated voltages--the +12V supply—-is sent over two separate
lines. One line goes to parts that do not generate much noise on the line and
cannot tolerate a high noise level; this line is called +12L. The other line
goes to parts that either generate significant noise on the line or can tolerate
a high noise level; this line is called +12H. Parts connected to each of these
voltage supply lines are connected to one of two corresponding ground lines;
@D/L for +12L, or GND/H for +12H. For proper operation, +12L should never be
connected to +12H, and GND/L should never be connected to GND/H. (Of course,
each of these pairs is connected on the printer PCA.)

1-23. Table 1-3 shows what parts and circuits require each of the power supply
lines.

Table 1-3. Parts and Circuits Using Power Supply Lines

POWER SUPPLY LINE

| | | |
| | | |
I ! PART | I
| ASSEMBLY | OR | | | I | | l |
| | CIRCUIT | 4128 | +12L | +6 | +5 | -5 | =12 | 432 |
| | | ! | | | | I |
CPU X X X
RAM s X X X
ROM’s X X X
RAM X X X
Logic Controller
Keyboard X X
Controller
I/0 X X X
Buffer

1-12
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17. To set up an HP-85 for checkout and troubleshooting:
Disconnect the power cord and ensure that the ON-OFF switch on the back
panel 1s set to OFF.
Make sure that the line voltage selector switch on the back panel 1s set
to the nominal line voltage in the customer ‘s area.
CAUTION
The computer will be damaged if the switch 1is set to
115V and the computer is switched on while connected
to a 230V supply.
Ensure that an intact fuse of the @;ﬂﬂ%f rating is installed in the fuse
receptacle on the back panel. Use a 750 mA fuse for 115V operation; use
400ma fuse for 230V operation.
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SECTION
I11
Disassembly and Reassembly

3-1. INTRODUCTION

3-2. This section describes--both in words and in pictures—--how to access, re-
move, and replace the major assemblies of an HP-85 and the parts of the top and
bottom cases. These assemblies are identified in figure 1l-l--which shows the
incide of an HP-85 with the top case removed--and in the exploded view in the
Replaceable Parts section. The exploded view also identifies the parts of the
top and bottam cases.

3-3. SAFETY CONSIDERATIONS

WARNING

Lethal voltages are exposed when the top case of the
HP-85 is removed. At certain points these voltages are
present not only while power is on, but alsc for up to
several days after power has been turned off. Elec-
trical and mechanical failures may cause dangerous
voltages to be present at points that normally are
safe. For your own safety, read and heed Safety
Considerations in section 1.

Removing the tcp case can be dangerous if it is done
while the power is on or if the brightness control has
been disconnected or broken. The danger lies in acci-
dentally touching a high voltage area on the CRT PCA
while lifting the top case off of the bottom case.
This area is shown shaded in figure 3-1.




CENTER  HEIGHT /7

Figure 3-1. High-Voltage Area on CRT PCA

3-4. REMOVING AND TIGHTENING SCREWS

3-5. The main tools you will need to remove and replace the major HP-85
assemblies are two Pozidriv screwdrivers, #1 and #2. All screws used in the
HP-85 have Pozidriv heads, not Phillips heads. Although Phillips screwdrivers
will work, they can easily strip the screw heads. Because all the screws have
Pozidriv heads, Phillips screwdrivers can easily "cam out" of the heads. Pozi-
drive screwdrivers require much less effort to remove and insert the screws.

3-6. Due to the nature of the plastic used in HP-85 parts--in particular, parts
of the tape drive assembly--the threads in screw holes can easily be stripped

if you overtighten the screws. All screws should be tightened only until they
feel snug; if you strip the threads by overtightening the screws, you will have
to replace the part. Also, try to engage screws--especially small screws--in
the original threads; if a screw cuts new threads, they can easily be stripped.



3-7. CABLE INTERCONNECTIONS

3-8. The HP-85 assemblies are electrically comnected with various lengths

of ribbon cable. All connections are made with two cables between the logic

PCA and the various other printed-circuit asemblies. Three widths of

cables are used in the HP-85: 1l1-conductor, 17-conductor, and 20-conductor.
Table 3-1 shows the widths and lengths of all ribbon cables, the assemblies they
connect to the logic PCA, and their reference designations.

Table 3-1. Interconnecting Cables

ASSEMBLY CONDUCTORS LENGTH REFERENCE
CONNECTED DESIGNATION
Keyboard 11 5.7 cm (2.25 in.) w9, 10
CRT 20 5.0 cm (1.95 in.) Wl
CRT 20 5.5 cm (2.15 in.) w2
Printer 17 4.2 cm (1.65 in.) W5
Printer 17 4.7 cm (1.85 in.) W6
Tape 17 9.7 cm (3.80 in.) W7
Tape 17 10.7 cm (4.20 in.) w8
I1/0 PCA 20 44.5 cm (17.5 in.) W3, 4

3-9. Note that the cables in each pair between the logic PCA and the CRT,
printer, and tave PCA’s are not the same length. The shorter cable in each of
these pairs should be connected below the other cable. Also, one of the cables
to the I/0 PCA (W4) has additional insulation at one end to protect it from
being damaged by the pins on the back of the I/0 PCA. This cable should run
beneath the other cable, and the end with the additional insulation should be
connected to the I/0 PCA.



3-10. The ribbon cables can be both connected and disconnected with your
fingers; no special tool is needed. However, if you insert a cable into its
connector without properly aligning it first, it will not make the oroper
electrical connection. Furthermore, it will be very difficult to remove it, and

doing so may damage the cable.

3-11. Connecting a Cable

Note: When the contacts of a cable are split, have come
loose from their backing, or are otherwise deteriorated,
use a new cable when reassembling the computer.

3-12. To connect a cable properly:

CAUTION
Ensure that the cables are properly aligned when they are installed
in the connectors. If a cable is not properly aligned, the entire
cable could be shorted, causing equipment damage.

a. Carefully align the contacts of the cable with the contacts of its
connector, as shown in figure 3-2. The cable contacts must face the con-
nector contacts.

b. Press the end of the cable into the connector gently but firmly.

Cc. Make sure that the cable contacts are properly aligned with the connector
contacts and that neither edge of the cable is folded over. Figure 3-3
shows a cable connected properly. Figure 3-4 shows a cable connected
misaligned, and figure 3-5 shows a cable connected with an edge folded over.

3-13. Removing a Trapped Cable
3-14. To remove an improverly connected cable from its connector:
a. Insert a spare cable of the same width into the connector between the

trapped cable and the connector contacts. (See figure 3-5.) The contacts
of the spare cable should face the contacts of the trapped cable, not the

contacts of the connector.

b. Pull the two capbles together out of the comnector.




Figure 3-2. Aligning Capie Contacts

Figure 3-3. Caple Connected Proverly



3-4., <{Cable Connected Misaligned

Figure 3-5.

Cable Connected With Edge Folded Over



Figure 3-6. Removing Trapped Cabple
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3-15. REPLACING ASSEMBLIES AND CASE PARTS

3-16. The HP-85 is designed so that nearly every assembly can be accessed simp-
ly by removing the top case. (The only exception is that the keyboard assembly
must be tilted forward to access the logic PCA.) The disassembly and reassembly

procedures are grouped as follows:
1. Separating the top case from the bottom case.
2. Replacing the keyboard assembly.
3. Replacing the logic PCA.

4. Replacing the CRT assembly.

)

5. Replacing the printer assembly.
6. Replacing the tape drive assembly.

7. Replacing the back panel assembly.

8. Replacing parts of the top case assembly.
8. Replacing parts of the bottom case assembly.

10. Attaching the top case to the bottom case.

WARNING

Before working on the computer with the top off, remove
objects from your shirt pocket that could fall out and
strike the CRT. The CRT can implode if it is drooped,
hit by a tool or other object, or subjected to stress
exceeding the glass strength.

CAUTION

Avoid touching the metallized inside surface of the top
and bottom cases with your fingers. Do not allow
substances such as solder flux to touch the metallized
surfaces. Contamination of these surfaces could degrade
the EMI (electromagnetic interference) characteristics
of the computer.




1. SEPARATING THE TOP CASE FROM THE BOTTOM CASE

a,

b,

CAUTION

If the power is on while the
case is removed, the metallized
inside surface of the top case
could short traces on the CRT
PCA, This could blow the fuse
and/or damage other components,

Disconnect the power cord from the
back panel.

Lift out the printer tear bar by
pulling up on its upper lip.

Pull out the tape ejector bar. To
do so, place your thumb and fore-
finger on the corners of the bar.
Rotate your thumb and forefinger
around the ends of the bar while
pulling outward, When the bar snaps
into its extended position, grasp the
ends firmly and pull the bar out,




Note: While the next step is

performed, the computer will

pbe most stable resting on its
back panel with the I/0O port

covers installed.

d. Loosen the six screws in the bottom
case with a #1 Pozidriv screwdriver
after tilting the computer onto its
back panel.

e. Separate the front of the top case
from the front of the bottom case.

To do so, rotate the computer back
down and place your thumbs on the
front edge of the top case. Push

upward until the cases separate
slightly.

3-10



WARNING

In the next step, be careful not
to allow the fingers of your left
hand to curl under the top case.
If they do, they could contact
the high-voltage area on the CRT
PCA. (This area is shown in
figure 3-1.) 1If the bright-
ness control is disconnected or
broken, high voltage may be
present there.

Also, be sure to lift the top
case straight up. If you do not,
the metallized inside surface of
the top case could be scratched,
thereby degrading the EMI charac-
teristics, or it could contact
the high~-voltage area on the CRT
PCA.

f. Lift the top case off of the computer.
To do so, place your hands on the
sides of the computer near the back.
Press inward on the sides of the top
case and lift it straight up.




2, REPLACING THE KEYBOARD ASSEMBLY

=

3-12

Remove the two screws securing the
keyboard to the bottom case with a
#1 Pozidriv screwdriver.

Rotate the back of the keyboard
forward.

Lift the keyboard out of the bottom
case., To do so, grasp its ends and
lift up and slightly forward until
the keyboard hinge pins snap out of
their retainers in the bottom case.
with the keyboard still inclined,

1lift it straight up until the two
cables disconnect from the logic PCA.

Disconnect the two cables from the
old keyboard assembly, and connect
them to the new keyboard assembly.

Connect the other ends of the cables
to the logic PCA.

Snap the keyboard hinge pins into
their retainers in the bottom case.

Rotate the back of the keyboard down.

Insert and tighten the two screws
securing the keyboard to the bottom
case with a #1 Pozidriv screwdriver.

Note: Be sure to run the System
Test (or at least the Keyboard
Test) from the Service ROM after
installing the too case.




3. REPLACING THE LOGIC PCA
With the keyboard assembly removed (procedure 2):

Note: While disconnecting the
cables from the tape drive PCA
in step a, be careful to pull
the cables straight up, not
forward. Pulling the cables
forward may disconnect them from
the tape drive PCA; if this
happens, you will have to remove
the tape drive assembly to
reconnect them.

a. Disconnect the cables from the logic
PCA to the CRT PCA, I1I/0 PCA, printer
PCA, and tape drive PCA.

b. Disconnect the two small plugs from
the logic PCA. One is at the upper
left; the other is at the lower right.

c. Remove the two screws securing the
logic PCA to the bottom case using
a #1 Pozidriv screwdriver.

d. Lift the logic PCA out by rocking it
forward.

e. Make sure the insulator is correctly
positioned in the bottom case.

f. Place the new logic PCA in the bottom
case. To do so, hook the front edge
of the logic PCA under the hooks in
the bottom case, then set the back
down.

g. Insert and tighten the two screws
securing the logic PCA to the bottom
case using a #1 Pozidriv screwdriver.

3-13



h, Connect the two small plugs to the
logic PCA. Be sure that the wires to
the speaker pass under the CRT frame.
Also, be sure that the plug from the
power light is connected so that the
wires come out of the plug toward the
front of the computer. The power
light will not turn on if the plug is
connected backwards.

i. Arrange the power light wires down
against the logic PCA and the bottom
case.

j. Connect to the logic PCA the cables
from the CRT PCA, I/0 PCA, printer
PCA, and tape drive PCA.

k. Arrange the cables to the I/O PCA so

that the excess cable length is
distributed evenly between the front

and the back of the CRT assembly.

3-14



4. REPLACING THE CRT ASSEMBLY

a.

b.

Remove the keyboard assembly as
described in procedure 2.

Disconnect the pair of cables connect-
ing the CRT PCA to the logic PCA.

Remove the two screws and the washers
securing the front of the CRT frame

to the bottom case using a #2 Pozidriv
screwdriver.

Loosen (but do not remove) the screw

between the yoke and the CRT PCA that
holds the frame against the bottom

case.

Wiggle the CRT assembly until the
frame is no longer held by the washer.
You may need to loosen the screw
further to do this.

Disconnect the brightness control

plug from its connector by lifting the
CRT assembly up and pulling the plug
out from below. This plug is the one
with the three wires connected to it.

Lift out the CRT assembly.
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WARNING

If you turn on the computer
without the brightness control
connected, 800V will remain on
pin 3 of the brightness control
connector (J6) after the power
is turned off. (This pin is
the one toward the rear of the
computer.) If this happens,
discharge the 800V before
reconnecting the plug by short-
ing the pin to the CRT frame
with a well-insulated screwdriver.

h., Connect the brightness control plug

to the new CRT assembly. The three
wires from the brightness control

should pass over the CRT frame and
the four wires to the socket on the
CRT, but they should pass under the
three wires to the CRT yoke. The
plug should be connected so that its
wires come up rather than down.

CAUTION

While positioning the CRT
assembly in the bottom case,
make sure that neither of the
two neon bulbs at the lower
rear of the CRT PCA are hit by
the brightness control or its
mounting post. If necessary,
the bulbs may be bent to pro-
vide clearance.

i. Place the CRT assembly in the bottom
case, lift up the washer using a
long, flat-blade screwdriver, then
wiggle the CRT assembly until its
frame is under the washer.
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Make sure that the cables between
the logic PCA and the I/0 PCA are
arranged so that the excess cable
length is distributed between the
front and the back of the CRT
assembly.

Make sure that the front of the CRT
PCA is positioned between the two
pins on the bottom case.

Insert, but do not tighten, the
front two screws and washers.

Push the CRT assembly back as far as
it will go with your fingers on the

sides of the CRT frame; do not press
on the face of the CRT.

Holding the CRT assembly in
position, tighten the two screws at
the front of the frame.

Tighten the third screw securing the
CRT frame to the bottom case.

Connect the two cables from the CRT
PCA to the logic PCA.




5. REPLACING THE PRINTER ASSEMBLY

Note: The printer assembly consists of
two separate replaceable assemblies:
1) the printer mechanism, and 2) the
printer/power supply (PR/PS) PCA.

Remove the keyboard assembly as
described in procedure 2.

Disconnect the power plug from the
upper rear of the printer PCA.

Disconnect the pair of cables con-
necting the tape drive PCA to the
logic PCA and the pair of cables
connecting the printer PCA to the
logic PCA.

Remove the two screws toward the rear
of the printer that secure it to the
bottom case. Use a #2 Pozidriv
screwdriver.

Remove the two screws securing the
tape drive support bracket to the
bottom case. Disconnect the ground
straps from the back panel and I/0
PCA.

Lift the printer assembly, together
with the tape drive support bracket
and the tape drive assembly, straight
up out of the bottom case.

Remove the two screws securing the
front of the printer to the tape
drive support bracket, then separate
the printer from the bracket.

Remove the four screws securing the
printer mechanism to the PR/PS PCA.
Remove the two motor cables and the
print-head cable. Replace the
printer mechanism and/or PR/PS PCA as
needed. Insert and tighten the four
screws. Replace the cables.

Position the new printer assembly
over the tape drive assembly and
support bracket, then insert and
tighten the two screws.

Place the new printer assembly,
together with the tape drive assembly
and support bracket, in the bottom
case.
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6.

€.

Insert and tighten the two screws
securing the printer to the bottom
case.

Position the bottom of the tape
support bracket in its original
position, which you can tell by the
marks from the lockwashers.

Insert and tighten the screws
securing the bracket to the bottom
case while holding the bracket in
position. Connect the ground straps
(if present) to the back panel and
170 PCA.

Connect the pair of cables connecting
the tape drive PCA to the logic PCA.

Connect the pair of cables connecting
the printer PCA to the logic PCA.

Connect the power plug to the printer
PCA.

REPLACING THE TAPE DRIVE ASSEMBLY

Remove the keyboard assembly as
described in procedure #2.

Disconnect the pair of cables from
the tape drive PCA to the logic PCA.

Remove the two screws securing the
tape drive support bracket to the
bottom case. Use a #2 Pozidriv
screwdriver.

Remove the right screw securing the
printer tc the bracket.

Loosen, but do not remove, the left
screw.




f. Swing the right side of the support
bracket forward, and push the
bracket to the left until the screw
clears the mounting stub on the
printer.

g. Pull the support bracket forward
while pressing up slightly on the
front of the printer until the tape
drive assembly clears the printer.

h. Disconnect the grounding wire from
the support bracket. Use a #1 Pozi-
driv screwdriver.

i. Separate the tape drive assembly
from its support bracket by removing

the two screws holding them together.
Use a #2 Pozidriv screwdriver.

j. Disconnect the pair of cables from
the old tape drive assembly, and
connect them to the new assembly.

k. Mount the new tape drive assembly
on the support bracket. Insert the
screws into themounting lugs, push
the tape drive to the rear, then
tighten the screws with the tape
drive in this position.

Note: The tave ejector bar may
not slide freely through its
slot in the top case after the
top case is installed. If this
happens, loosen the two screws,
move the tane drive slightly
forward on the support bracket,
then tighten the screws.

1. Connect the grounding wire to the
support bracket.
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Lift the front of the printer up
and push the tape drive assembly
undernzath.

Slide the mounting lug on the left
of the printer under the screw and
washer, then rotate the bracket into
position.

Insert and tighten the right screw
securing the printer to the bracket.

Tighten the left screw securing the
printer to the bracket.

Position the bottom of the bracket
in its original position, which you
can tell by the marks from the lock-
washers.

Insert and tighten the screws
securing the bracket to the bottom
case while holding the bracket in
position.

Connect the pair of cables from the
tape drive PCA to the logic PCA.
PCA to the logic PCA.
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7. REPLACING THE BACK PANEL A5S5¢MBLY
With the top case removed (procedure 1) :

a. Turn the conputer around so that tne
back panel is facing you.

b. Disconnect the power plug from the
printer PCA.

c. Disconnect the pair of cables to the
I/0 PCA.

d. Remove the three screws securing
the back panel assembly to the
bottom case. Use a #1 Pozidriwv
screwdriver. Disconnect the ground
straps from the back panel and 1/0
PCA if present.

e. Lift the left side of the assembly
up and pull the right side out until
it clears the shaft of the bright-
ness control.

f. Connect the pair of cables to the
new 1/0 PCA. It’s easiest to do
this with the back panel face up.

g. Place the right side of the assembly
in position so that the shaft of the
brightness control passes through
the hole, then place the left side
of the assembly in the bottom case.

3-22



h.

Insert and tighten the three screws
securing the back panel assembly to
the bottom case.

Connect the power plug to the
printer PCA. The wires going to the
power plug should remain lower than
the the mounting lug on the printer
paper well, Also, be sure that the
plug is connected so that the wires
come down out of it rather than up.

Arrange the cables between the
logic PCA and the I/0 PCA so that
the excess cable length is
destributed evenly between the
front and the back of the CRT
assembly. Reconnect the grounding
straps if present.

8. REPLACING THE I/O ASSEMBLY

a.

b.

Disconnect the ribbon cables.

Remove the screw connecting the
grounding strap from the
printer/power supply to the I/O PCA.

Remove the screws from inside the
I/0 box.

Pull the I/O PCA straight up and out
of the back panel.

Insert a new I/0 PCA. Insert and
tighten screws, replacing the
grounding strap and ribbon cables.




9. REPLACING PARTS OF THE TOP CASE ASSEMBLY

CAUTION

Wear white gloves while replacing
parts of the top case assembly.
If the metallized inside surface
of the top case is contaminated
with grease or dirt, the EMI
(electromagnetic interference)
characteristics of the computer
may be degraded.

Note: Throughout this procedure,
a number in parentheses following
a reference to a part identifies
that part in the HP-85 Exploded
View.

® To replace the tape door (41) and/or
tape door spring (44):

a. Open the door and push it out from
the inside.

b. Placed the new spring onto the bezel
pin with the arms of the spring
toward the top of the top case.
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c. Bend the outer arm of the spring

inward until it is about 60 to 90
degrees from the inner arm. Hold it
there while inserting the tape door
in the next step. The spring should
be located at the base of the pin.

Insert the tape door from the
inside, snap its hinge tabs over

the bezel pins, then release the arm
of the spring.

Make sure that the coil of the spring
is positioned at the base of the pin,
not under the hinge tab. Also, be
sure that the spring arm that presses
the door is located inside, not out-
side, the lip on the dcor.




0 To replace the CRT window (46):

=

o To
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Press the top of the window out from
the inside with your fingers in the
top corners.

Place the wide lip of the window
over the ledge at the bottom of the

bezel, then press the top corners
until the window snaps into place.

replace the bezel (38):

Remove the six screws securing the
bezel to the cover (39) using a #1
Pozidriv screwdriver.

Remove the tape door, tape door
spring, and CRT window from the old
bezel, and insert them into the new
bezel as described above.

Place the new bezel into the cover,
then insert and tighten the six
screws.




o To replace the paper door (40):

a. Insert a flat tool betwwen the door

Cc.

and the cover near the pin toward
the computer ‘s left. While doing
this, let the door remain in its
closed position.

Carefully push the handle of the
tool to the computer s right until
the pin clears the hole and the
door can be lifted free.

Place the right hinge of the new
paper door over its pin.

d. Lay the door down in its closed

e‘

position in the cover.

Press down on the left corner of the
door until it snaps over the pin.
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10. REPLACING PARTS OF THE BOTTOM CASE ASSEMBLY

CAUTION

Wear white gloves while replacing
parts of the bottom case assembly.
If the metallized inside surface
of the bottom case is contaminated
with grease or dirt, the EMI
(electromagnetic interference)
characteristics of the computer
may be degraded.

Note: Throughout this procedure,
a number in parentheses following
a reference to a part identifies
that part in the HP-85 Exploded
View.

o To replace the speaker:

a. Disconnect the speaker plug from the
logic PCA.

b. Remove the CRT assembly as described
in procedure 4.

c. Disconnect the cables to the I,/0 PCA.

d. Break each of the three retaining
clips (9) off of the pins using
pliers or diagonal cutters, being
careful not to break the pins.

e. Place the new speaker in the bottom
case with the speaker ‘s terminals
toward the chanmnel in the bottom
case.
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o To

Insert a new retaining clip over
each pin and press them all the way
down using a small nutdriver.

Connect the speaker plug to the
logic PCA.

replace the brightness control (10):

Remove the back panel assembly as
described in procedure 7.

Remove the nut securing the bright-
ness control to its mounting post

in the bottom case. Use a 1/2-inch
nut driver.

CAUTION

In the next step, be careful
not to damage the neon bulb
when pushing on the control.

c. Push the shaft of the control

through the hole in its mounting
post.
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Pull the control to the left until
its plug comes off the connector.

Insert the plug of the new control
over the CRT frame.

Engage the tip of the connector pins
into the plug, then press the plug
onto the connector with your finger.

Insert the shaft of the new control
into the hole in its mounting post.
Be sure that the locating tab on the
control enters the slot in the post.

Insert and tighten the nut securing
the control to the post.

Install the back panel assembly in
the bottom case as described in
procedure 7.

replace the power light:

Remove the keyboard assembly as
described in procedure 2.

Disconnect the power light plug from
the logic PCA.

Remove the screw securing the power
light holder to the bottom case
using a #1 Pozidriv screwdirver.

Lift out the power light holder,
and pull the plug off the LED,




e. Pull the LED out of the holder using
pliers,

f. Insert a new LED into the holder.
The flat on the LED should be aligned
with the flat on the base of the
holder,

g. Push the LED in until its base is
flush with the base of its holder,

h. Insert about 3/4 of the length of
the LED leads into either of the
plugs., Bend the plug away from the
screw hole in the holder., The plug
should be positioned so that when
the holder is in position the wires
will come down out of the holder,
not up,

i, Position the holder in the bottom
case and insert the screw, Before
tightening it, orient the holder so
that the plug is positioned between
the two ribg in the bottom case,
Tighten the screw,
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Connect the other plug to the logic
PCA. The plug should be positioned
so that the wires come out of the
plug toward the front of the com-
puter. The power light will not
turn on if the plug is connected
backwards.

Arrange the power light wires down
against the logic PCA and the bottom
case,

o0 To replace a foot: tilt the computer
onto its back panel, peel off the old
foot with needle nose pliers, then
press a new one into place.
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11.

ATTACHING THE TOP CASE TO THE BOTTOM CASE

a,

b-

C.

Make sure the power cord is discon-
nected from the back panel,

Make sure the grounding spring is
correctly attached to the CRT
assembly.

CAUTION

In the next step, be careful to
lower the top case straight
down onto the bottom case, If
you do not, the metallized
inside surface of the top case
may be scratched, which might
degrade the EMI characteristics
cof the computer,

Place the top case in position on
the bottom case, Make sure that the
back panel is just inside the top
case, not outside,

Wiggle the top case and gently press
it down until the cases close
together, When closed properly,
there should be & gap of about

1.6 millimeters (1/16 inch) between
the edges of the cases,

3
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e.
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Insert the tape ejector bar into the
slot in the bezel, and push it in
until it is securely attached to the
tape ejector mechanism. It probably
will snap twice: the first snap is
the tape ejector mechanism moving
into its retracted position; the
second snap is the ejector bar
snapping onto the mechanism.

Insert and tighten the six screws in
the bottom case after tilting the
computer onto its back panel. Use a
#1 Pozidriv screwdriver.

Insert the paper tear bar into the
printer. The bar should be posi-
tioned with the beveled edge up and
the ledge forward.




SECTION
T
iV
Keyboard Troubleshooting and Repailr

4~1. INTRODUCTICH

4-2, This section tells you how to troubleshoot and repair the keyboard

assembly. Included are procedures for:

o Isolating a keyboard problem to the keyboard controller, the logic PCA, the
keyboard PCA, the key plunger, or the key contacts (paragraph 4-3).

o Replacing parts of the keyboard assembly (paragraph 4-15).

o Cleaning the key contacts (paragraph 4-16).

4-3, TROUBLESHCOTING

4-4. To help determine what may be wrong with the keybeoard (if anything), run
the System Test from the Service ROM. (Refer to paragraph 8-23.) It is
essential that you run at least the CPU, RAM, and ROM Tests before running

the Keyboard Test, since the Keyboard Test uses the computer s ROM and RAM. If
one of those three tests indicates a bad IC, replace it and run the System Test
again. After all three tests have been passed, vou need run only the Keyboard
Test to check whether replacing part has corrected a keyboard problem.

=

@

6-5, If the keyboard is not working properly, one of the messages listed in
table 4-1 will be displaved and printed when the computer is switched on (with
the Service ROM installed) or during the Keyboard Test. For each message, the
table shows the reason for the message and the recommended action to correct the
To determine the key(s) corresponding to the character entered

Tc deter—
refer

problem.
following a (KEY STUCK!} or {KEY BAD!} message, refer to table 4-3,
the kev expected from the mnemonic following certain cther message

ming 0g

to table 4-2.,

o
Pt

(to}h)
may indicate

Remember
{91},
key on

Note:
through
either a

digit
)
keypad

the same character.
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Bad controller (U3).
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ompting message.

-

Service ROM does not
recognize that you have
pressed any key within
15 secords after the
{PRESS KEY] message.

Refer to No Key
Entry, paragraph 4-6.

{RELEASE KEBY!

Service ROM does not
recognize that you have
released a key within 15

seconds after you pressed

< 4
B .

Release key.

{KEY STUCK! (character
entered) }

Service ROM does not
recognize that you have
released a key within 15
seconds after the
{RELEASE KEY! message.

Refer to Key Stuck,
paragraph 4-13.

{(key expected)}

Character entered doss
not correspond to Key
expacted.




Tahle 4-1. Kevboard Test Diagnosis {(Continued)

MESSAGE } REASON i DIAGNOSIS/REPAIR

2. Press next key in
sequence, If
message appears
again, proceed
with step 3 below;
if not, continue
with kev sedguence.

3. Press expected key
twice. If no
message appears,
refer to No Key
Entry, paragraph
4-6; if message
appears indicating
next key in
sequence, pPress
that key and con-
tinue with key

sequence.

{SHIFT UP} [SHIFT] key appears to Press expected key
{{key expected}} be down. again with [SHIFT]

key up.
{SHIFT DOWN! [SHIFT] key appears to Press expected key
{(K@V exg@ctaé}} be up. again with [SHIFT]

key down.
{CAPS UP} [CAPS LOCK] key appears Press expected key
{(key expected)} to be down. again with

[CAPS LOCK] key up.
{CAPS DOWN} [CAPS LOCK] key appears Press expected key
{(key expected)!} to be up. again with

[CAPS LOCK] key down.
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MESSAGE ! REASON DIAGNOSIS/REPAIR
i X
{CTRL UP} {CTRL] key appears Lo Press expected key
{ (key expected)} be down. again with [CTRL] key
.
{CTRL, DOWN] [CTRL.] kevy appears to Press expected key
{{key suxpected)} be up. again with [CTRL] key
y expe £ g

{KEY BAD!

(chara

entered) }

cter

Char acter entered dif-
ferent from character
expected.

1f message occurred
dur ing key seguence
test (step 8 or 9 of
Reyvboard Test; refer
te table 8-2), refer

to No Key Entry,
paragraph 4-6; other—
wise, refer to Wrong
Character Entersd,
paragraph 4-8.
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To locate the problem when pressing a key hag ne effect:

in their connectcrs

Prop the kevboard up so that you can access the keyviboard controller, (See
figure 4-1,) Do not remove the keyboard from the bottom case, Leave the
original ribkbon cables connected at both the logic PCA and the keybcard PCA;
do not substitute extender cables,

soth ribbon cables are properly aligned in their connectors
ook up the row and column lines for the bad key in table 4-2.

With the kKey pressed, check for continuity between the row and cclumn pins
ol

for the bad key at the kevboard controller, (See figure 4-2 to determine
the pin locations of the row and column lines at the keyboard controller.)
If continuity CK, replace the keyboard controller,

ry
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1
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keyboard PCA.,

on the kevybo

ctherwise, rem

&

Disconnect the keyboard PCA from the logic PCA a2 e the keyboard
acssermbly from the computer, Check for continuity between the key contact
rins (on the back of the kevboard PCa) for the bad key while the key is
pressed.,

e If continuity OK, replace the kevboard assembly.

® If no continuity, remove the

inspect the key plunger and th

s If at least three of the fo
to close against the solid ke
clean the key contacts, (Ref
® If the key contacts do not
contacts does not result in
plunger ancd/or the key contact
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er
the probler when pressing a kev results in

Note: If the [8HIFT!, [CAPS LOCK), and [CIRL] kevs were
not all released before step 1 of the Keyboard Test, the
results of the test are not valid,

If a [KEY BAD!} message was preceded by
{CTRL UP! me fer to paragraph 4-11
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f a {KCY BAD! | message was preceded by a {SHIFT COWN}, {CAPS DOWN}, or
{CTRL DOWN} message, refer to paragraph 4-12,

-

age was preceded only by a mnemonic for the key
Daragraph 4-10,

X}
|
e
99]
e
i
-q

=28

i’ =
expected, ref@r toc

If only a {({key expected)} mnemonic appears, refer tc paragraph 4-10.

Entered; [SHIFT], ! CAPS LOCK], and [CTEFL] OK., To locate
n enterinag the wrcng character:

u ) ribkon cables are properly aligned in their connectores on
vooard PCA and on the logic PCA, (Fefer to paraoreph 3-11.)

11 them on a new logic printed-
~w logic PCA in the comruter. (This sclves
ctor or an cpen trace c¢n the loaic
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~11. Wrona Character En
locate the problerm

because the [SHIIT],

Make sure that both ribbon cables sre p
on the %Q} ard PCA, (Pefer to paraorap

Prop the kevboard up so0 that vou can ac

figure 4-1.) Do nct remove the ke
original ribbon cables connected
do not substitute extender cables,

rope
ph 3

cess
d fr
b th

‘ake sure that both ribbon cables are prope

on the logic ECA.

Permove the controller
22 (KRS, [SHIFT]), pin 24 (RCL,

keyboard controller socket, If no con
otherwise, return the original contrcl

Disconnect the kevboard PCA fror
between pin 11 of J1 {(CND) on the
(FsH1rT]), pin 10 ([CAPS LOCKI),
the keyboard PCA. Figure 4-2 on
shorted, remove all the ICs from
logic printed-circuit board, and

Check for continuity between the key contac

keyboard PCr) for the bad key,

Mote: Remember that there are

® I1f shorted, replace the key plunger 2
paragraph 4-15.)

PCA

©on
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prop the keyboard up so that you can access the keyboard controller. (CSee
figqure 4-1.) Do not remove the keyboard from the bottomr case, Leave the
original ribbon cables connected at both the logic PC2 and the keyboard PCA;
do not substitute extender cables,

Make sure that both ribbon cables are properly aligned in their connectors

on the logic PCA,

Wwith the key down, check for continuity at the controller between pin 32

(GND) and pin 22 (K3, [SHIFT]), pin 24 (RCL, [CAPS LOCK]}), cr pin 21 (KC,
[CTRL]) If continuity COK, replace the controcller,

continuity between the pin at the controller (refer to step b for
number) and pin 11 ([SHIFT]), pin 10 ([CAPS LCCK]), or pin 4

L1} of J2 on the bottom of the keybcard PCA., If no centinuity, check
Jl, 1If bad, replaca the keyboard assembly; otherwise, remove all the IC’s
from the locgic PCA, stall them on a new logic printed-circulit board, and
install the new luqu PCA in the computer,

T

b
g

d "~

Disconnect the kevboard PCA from the logic PCA and remove the keyboard
assembly from the computer, With the key down, check for continuity
between the key contact oins (on the back of the kevboard PCA) of the bad

kev,
e If continuity OK, replace the keyboard assembly.

£ tinuity, remove the key cap (refer to paragraph 4-15), and
inspect the key plunger and key contacts.

e four fingers of the slotted key contact appear
1id key contact when the plunger 1s pressed,
as described in paragraph 4-16.

@ If the key contacts do not appear to close, or if cleaning the key
contacts does not result in continuity between them, replace the plunger
and/or the kev contacts. (Refer to paragraph 4-15.



4-13. FKey Stuck

4-14. To locate the problem when a key appears to be stuck:

5. Prop the keyboard up so that you can access the keyboard controlier. (See
figure 4-1.) Do not remove the keyboard from the bottom case. Leave the

s 2
original ribbon cables connected at both the logic PCA and the keyboard PCA;
do not substitute extender cables.

b. Remove the controller and check for continuity between the row and column
pins for the bad key at the keyboard controller. (Refer to table 4-3, if
necessary, to determine the key corre sgaﬂdlnr to the character entered:; then
refer to table 4-2 to determine the key's row and column lines., See figur
4-2 to determine the csrréSpanﬁing pin locations at the keyboard con-
troller.) If no continuity, install a new controller; otherwise, return the
original controller.

c. Disconnect the keyboard pCa fram the logi
the pin of J1 (on the bottom of the keybo £
bad key and the pin of J2 for the column line of the bad key. (See figure
4-2 to determine the pin locations at the connec ) If not shorted,
remove all the ICs from the logic PCA, install them on a new logic printed-
circuit board, and install the new locgic PCA in the computer.

¢ PCA and check for a short between
rd PCA} for the row line of the

?‘*‘ (‘J

d. Check for continuity between the key contact pins (on the back of the
keyboard PCA) for the bad key.

@ If shorted, replace the key plunger and/ the key contacts. (Refer to

paragraph 4-15.)

® If not shorted, replace the keyboard assembly.

4-10



SERVICE ROM KEY
MNEMONIC EXPECTE
- R
7} i ;
fi1 [
1 { i [ i
IS ey T
(1 [t RESET }

{*} [*]

t+} [+]

{r} [,]1 o [,
{-C} [-CHAR DEL]
{-L} [-LINE CLEAR]

{~1 (-1

{.} [.1 or [.
{/} I/ 21

{/1 (/1

{0} [0] or [0
3 M or {1
{2} [2] or [2
{3} (3] or [3

ey

E=
o
L
4
B

N
o

g
-

[os—

Y]

<k

473
bt




g 3 ey Al B T 4 o Fmr Weuve Pymacted (Continuped!
mable 4-2. Mnemonics and Key Lines for Keys Expected (lontinued)

SERVICE ROM REY ROW COLUMN
NE LIN
MNEMONIC EXPECTED LIKE LINE

{5} {51 or [5 %] R1 C3
{61} (6] or {6 71 r1 c2

~J4
.t
[—
O
a1
]
[«
sl
et
)
ik

b
o
[P
o]

{8} (8] or [8 *]

o, s, predhm,
It we [¥e)
g [y —
It RX Yo}
+ v
e ot O
3}
[te
[
jes] e trq
[#s] (831 [#0]
@] ) (¢
Cid ot i

£y
Lot
@]
wl

{a} (2]

by
o
3
w

{BS} [BACK SPACE]

o

o3}

o
e
s
@]
[

o
!
s

A
=
]
it
b o4
o
(K]
@]
lew]

ic™} (4 %] RO C

{Ccv} (y AUTC] RO Co

o,
9!
i
jev)
i
(@]
i

>

f——
)

[
b
Lad
3
L

{EN} [END LINE] RE C3
- -

(g} (E1 ®Z o
. 5 e {"i

{r} r] R3 C4

Lo




Table 4-2 ines for Keys Fxpected (Continued)
SERVICE ROM KEY ROW CCLUMN
MN EXPECTED LIRE LINE
G [G] R3 C3
{H} fH] R3 c2

o,
-
o

f—

=)
)

e
b
—

I3

{M}

iy
jrd
e

5

3]
o)

2|

=
=
et

[

ol
<
gt

2]
-

g
e
T—

mw,‘
—

ooy,
[o—

5

Q1]
[RPL INS]

[RUN]

RS

R4

R4

o)
(93]

w
.

o]
[5¥]

2y
[#7]

Cl

Co

Cé6

c4

C1

(@)
~J

s

Ld



e} L 58 P "y Vel WY o (X9l = - S gl o
£ L ) L L T (. i L (J (@] W] @] (@}

; ! 7 [ o = o o
Cot B ki £ o 2 24 &

4

o0 o =y Lo L]
[ £e a4 24 Lo

5
E
R
R

s - = £
o) (=] i b { oy ey
E F L % 0 Ty W
1] L) £ - m M e
o [ ®) . « . A
= n B o ey ) e ] o oy aanl ] ~ o
4 A Ui [ - o = k) b (S5 - < - < AL
PE i et Bk A A bamerd Nestrenni orsd. i e v et f— b a—
[
<
©
=i
L )
g |8y -
- S ;
" o
[E - o et P,
O] bt e, P, iy s s e, e, (o —_ ity .\i - [
[ i 1 B ) = k-4 5 bl 3 -~ < L S 4
- 3 g s g gt Eead Nt et e bt St gt S St B

JET\‘

i
B
i

4 k8)

[k

i

k3}

i
{

414



Table 4-3. Kev(s) Corresponding to Chaeracter Entered

\RACTER CORRESPONDING CHARACTE CORRESPONDING
ENTERED KEY(S) ENTERED KEY (3)

{ [CTRL] [SHIFT] [2 @] é [CTRL} [S]
= { or
i [CTRL] [SHIFTI [2] s ICTRL] [T}

[CTRL] {[U]

A
o
£
<
o

[CTRL] [V]

:(l:)v
&
w
s

[CTRL] [W]

]
3
o]

al
—
e
M
E

4 [CTRL] [X]

E
&
3

[CrrL] [Y]

e

he
r»
g

[CTRL] [Z]

i

)

oy

£ a8
- —
p— .
] s}
fo—— -
FH [

{CTRL] [SHIFT] [( [l

& [CTRL] [H] i [CTRL] [\ 1]
T [CTRL] [I] z [CTRL] [sHIFT] [) 1]
t [CTRL] [J] £ [CTRL] [~ RESLT]

[CTRL] [SHIFT] [~ |

[
—
3

I

=

=

32

L [CTRL} [L] {blank) [ {(space bar)]
(blank} ICTRL] (M} ! [SHIFT] [! ] or [SHIFT] {1}

- [CTRL] [N] 't (sHIFT] [~ "]

i [CTRL] [0} # [SHIFT] (3 #] or [SHIFT] [3]
: [CTRL] [P} 3 SHIFT] [4 $] or [SHIFT}] [4]
" [CTRL] [Q] . [SHIFT] {5 %] or [SHIFT] [5]
4 [CTRL] [R] & [SHIFT] [7 &] or [SHIFT] (7]
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to Character Entered {(Continued)

CHARACTER CHARACTER CORRESPONDING
ENTERED ENTERED KEY (3)
3 [J] - [ RESLT]
b [K1 _ [sEIFT] [- _]
L ] N [SHIFT] {KEY LABEL]
M M] E [SEIFT] [A]
H (N] b [SHIFT] [B]
i [0] iz [SEIFT] [C]
P 3! d [SBIFT] (D]
Q [0} & [SHIFT] [E]
R [R] ¥ [SHIFT] [F]
S [s] 2 [SHIFT] [G]
T (T} h [SHIFT] [H]
] (U] 1 [SHIFT] 1]
W) i 3 [SHIFT] [J]
b (Wi K [SBIFT] (K]
R X1 i [SEIFT] [L]
y Y] m [SHIFT] [M]
= (7] g [SHIFT] [N]
T [SHIFT] [( [] O [SHIFT] (0]
. ANEE! F [SHIFT] ([P]
3 [saIrFTl [ 1} a [SBIFT] (0]
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Table 4-3. Key(s) Corresponding to Character Entered (Continued)
CHARACTER CORRESPONDING CHARACTER CORRESPONDING

ENTERED KEY (5} ENTERED KEY(S)

£ [SHIFT] [SPACE BACK] # [RPL INS] or [SHIFT] [RPL INS]

@ [« GRAPH] £ [~CHAR DEL]

2 [» COFY] % [SHIFT] [4 ¥]

£ [SBIFT] [ROLL] & [SHIFT] [~ RESLT]

£ [ROLL] L [STCRE TEST]

_ [-LINE CLEAR] 4 [LOAD REW]

3 [2 %] A [SBIFT] [v AUTO]

i [y AUTO] = [SBIFT] [CONT]/{SCRATCH]

*Two

dot rows high on CRT.
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Note: Throughout these proced
following a €F€”§r ce t a pa
the Kevboard Assembly FExplcde

LACING A KEY CAP

d.

Make a tool to remove key
s by bending a paper clip as
hown in the photograph. Y

n also use the Keycap E
ool, part number 5040-~7432

If the key cap to be removed is along
the outside of the kevboard, remove
the key caps between the one to be
removed and the outside of the key-
board. This provides clearance for
the paper clip, preventing the key
cap from being scratched.

Ingsert the paper clip over the key
Bal £ Y

hook the clip in the corners of the
key cap.

Pull firmly upward to remove the key
can,

Install the new key ca
t firmly into place.

will not snap.
several key caps,
on the next page for the
key positions.

ures, a number in parentheses
rt identifies that part in
d View, figure 4-4,




REPLACING THE SPACE BAR

a. Pull the space bar up, by hooki

yvour thumbg under the ends of the
bar, until the bar separates from
its plunger.

h. Slide the bar along the hinge rod
and gently press the bracket inwar
until it clears the rod.
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Note: After

removed, 1t rein-

serted., Discard it and install
O

a new plung

o)
'{j
o
o
s
W
o I 1]
[l
[
ey
oot
mn
oy
®
e

This procedure does not apply to
the plunger and spring fo
{CAPS LOCK] key. To replace
them, see the next procedure

m

2. Remove the Key cap or space bar a
described above.

b. Crasp the plunger firmly us
nose pliers with serrated tips.

CAUTION

In the next step, be sure to
pull the plunger straight up.
If you pull it up at an angle,
the plunger housing could be
damagéd .

o, Pull up to remove the plunger.

d. Remov
replace

he old Key spring and
ith new one. For

all keys except the space ber
and [CAPS LOCK] key, insert a
short spring. th

bar, insert &
exact Eangths
cf ke
for dets
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e. Place a new plunger over the spring.
The plunger should be priented such
that the slots in its sides face the
left and right of the keyboard and
the bar inside points toward the
front and back of the keyboard.

REPLACING THE [CAPS LOCK] KEY MECHANISK

Note: The plunger and spring
used for the [CAPS LOCK] key
are not the same as those used
for the other keys. Refer to
figure 4-4 and table 4-4 for
the correct part number.

a. Remove the key cap as described
above .

‘b. Place your finger over the plunger
{6}, and pry the wire (9) away from
the plunger using a small, flat-blade

5 i

screwariver,

¢. Lift off and discard the plunger and
spring.




G

e,

4-26

housing using n

Remove the &Ezaf
(10} from the b

You may have fo re e wi
from beneath the plunger housi
by prying it towe o
kevboard.

Remove the (~shaped wire Ifrom the
plunger housing.

the

|
ot

}
t

Insert a new C-shaped wire 1in

plunger housing. The long arm

should be down and located in the
shallow channel in the base of the
plunger housing.

Insert a new straight retaining wire
between the arms of the other wire,
then release it so that it drops to
the bottom of the plunger housing.

Pry both ends of the straight wire
under the corners of the plunger
housing.

Place & new, long sp
the key contacts in
housing.

ing (8) around
he plunge

r
£




j. Place a new plunger over the s
The plunger should be oriented s
that the raised area on one ©

£
sides faces the rear of the keyb

k. Press the plunger down into the
housing while prving the C-shaped
wire away from the plunger using a
small, flat-blade screwdriver.

1. Release the wire so that it engages
n the slot in the side of the
plunger. Press down on the plunger
a few times to make sure that the
mechanism is working properly.

bl

REPLACING KEY CONTACTS

a. Remove the k 5, plunger, and
spring as described above.

contacts from the
back of the keyboard PCA,




[l

- CAUTION

In the next step, be sure to
pull the contacts straight up.
1f you pull them up at an angle,
the plunger housing could be
damaged.

c. Remove the key contacts, one at a
time, by pulling them straight up
using needle-nose pliers with
serrated tips.

d. Remove a1l solder from the two holes
in the keyboard FCA.

e, Remove any bits of p

solder, or other partic r
inside of the plunger housing.

CAUTION

wear white gloves while hand
the key contacts in the next two
steps. If key contacts are con-
taminated with dirt or oils,
they might not make proper elec-

trical contact when closed.

ot




hy
¥
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e 4
i

b
£yl

he plunger in the too

o sk 2

E

n fully inserted,
%

B
~
1]

v contact into
ular hole in the

g
he contact should
L

be inserted so that it is bent
toward the plunger. Push the
contact into the tool as far as it
will go,

t the tool into the plunger

ng. The tool should be

ted so that the ccntacts are
g the left and right of the

ard, not the front and rear.

Press the tool down until it bottoms
out in the plunger housing, then
remove the tool.,

nto the tool as far
=




REPLACING & HINCE

2. Remove the two screws securing the
hinge to the keyboard PCA using a
$1 Pozidriv screwdriver.

b. Position a new
keyboard PCA.
middle of the
engaged in the
kevboard PCA.

c. Insert and tig
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Table 4-4.

INDEX NUMBER,

!
|
!
|

HP PART

FIGURE 4-4 NUMBER DESCRIPTION oTY
0371-0136 CaP, key, [LABEL KEY] 1
0371-0149 CAP, key, [k1 k5] 1
0371-0150 Cap, key, (k2 ko] 1
0371-0151 CaP, key, [k3 k7] ]
0371-0152 CcaP, kev, (k4 k8] ]
0371-0092 CAP, key, [4 W] 1
0371-0093 CAP, key, [Y AUTO] 1
0371-0094 CAP, key, [= GRAPH] 1
0371-0095 CAP, key, [» COPY] 1
0371-0096 CAP, key, [RPL INS] 1
0371-0098 cap, key, [-CHAR DEL] 1
0371-0137 CaP, key, [ROLL] 1
0371-0138 CAP, key, [LOAD REW] 1
0371-0139 CAP, key, [STORE TEST] 1
0371-0144 CAP, key, [PAPER ADVANCE] 1
0371-0119 CAP, key, [1 1] 1
0371-0103 CAP, key, [2 @] i
0371-0104 CAP, key, [3 #] 1
0371-0105 CAP, key, [4 S) 1
0371-0106 CAP, key, [5 %] 1
0371-0063 CAP, key, [6 7] 1
0371-0130 cap, kev, [7 &] 1
0371-0070 CAP, key, [B *] 1
0371-0071 Capr, kevy, [9 (] 1
0371-0072 CAP, key, [0 )] 1
0371-0073 CAP, key, [- ] 1
0371-0074 CaP, key, [= +] 1
0371-0075 CAP, key, [\ 1] 1
0371-0076 CAP, key, [BACK SPACE] 1
0371-0069 CAP, key, [-LINE CLEAR] 1
0371-0141 CAP, key, [( RESET] 1
0371-0140 CAP, key, [} INIT] 1
0371-0097 CAP, key, [ RESLT] 1
0371-013 CAP, key, [CTRL] 1
0371-0101 CAP, key, [0Q] 1
0371-0090 CAP, key, [W] 1
0371-0120 CAP, key, [E] 1
0371-0100 CaP, key, [R] 1

o

L
09



NUMBER

i 1
i i
| HE PART |
| {
| {

0371-0079 CAP, key, [T]
0371-0108 CAP, key, [Y]
0371-0080 CAP, key, [U]
0371-0085 CAP, key, [I]
0371-0125 Cap, kev, [0]
0371-012 CAP, key, [P]
0371-0143 CAP, key, [({I[]
0371-0085 cap, key, [)11]
0371-0145 CAP, key, [CONT]/[SCRATCEH]
0371-0124 CAP, key, [7]
0371-0117 CAP, key, [8]

0371-0118 CAP, key, [9]
0371-0078 CAP, key, [/]
0371-0127 CcaP, key, [CAPS LOCK]
0371-0142 cap, key, [A]
0371-0099 CAP, key, [S]
g371-0121 CAP, key, [D]
0371-0088 CAP, key, [F]
0371-0087 CAP, key, [G]
0371-0086 CAP, key, [H]
0371-0084 CAP, key, [J]
0371-0083 CaP, key, [R]
0371-0082 CAP, key, [L]
0371-0132 cap, key, [; :]
0371-0128 CAP, key, [~ "]
0371-0153 CAP, key, [END LINE]

0371-0114 CAP, key, [4]
0371-0115 Cap, kev, [5]
0371-0116 CAP, key, (5]
0371-0077 CAp, key, [*]
0371-0147 CAp, key, ISBIFT], right offset stem
0371~-0107 CAP, key, [Z]
0371-0089 Cap, key, [X]
0371-0122 CAP, key, [C]
0371-0091 Cap, key, [V}
0371-00¢4 CAP, key, [B]
0371-0126 Cap, key, IN]
0371-0081 CAp, key, [M]

M,_.;,....4,..;._d...-.i...;,..a..—z—»—l,..&»»i_.a.—-i——i_&—-d.—d..awd.—&—da—a—-d.—dna—-i-u-z_.r,._x_.a.—d,..d_a._a,._;,_..z._a

{d
L)



+5 {Continusc

IMNDEX NUMBER,
FIGURE 4-4

OTY

0371-0066  CAP, key, [ 1
0371-0087 CAP, key, L 1
03710088 CAP, key, [ 1
0271-0146  CAP, key, [ 1
0371-0134  CAP, ey, [ 1
0271-0111 CAP, key, [ 1
1-0112 AP, key, [ 1
0371-0113 Cap, key, [ i
0371-0133 CAP, key, [- 1
02371-0154% ‘ v, LS BAR] 1
1 R 1
0271-0148 [pa STEP] 1
0371-0135 [R 1
0371-0110 [oJ 1
0371-0129° 7.2 1
0371-0109 [,2 1
0371-0102 v, [+] 1
2 1251-5724 COWNNECTGR, ribbon "?blé, ll-pin 2
3 1535-4040% CONTRACT, key, slotted S2
vis 1535-4041% CONTACT, A~y; scli o2
5 1535-4043* PLUNGER, key 01 .
6 1535-4042*% PLUNGER, key, [CAPS LOCK] 1
7 1150-1415% SPRING, key, 20 mm (1.1 in.) S
8 1150-1416% SPRING, key, 35 mm (1.4 in.) 2
S 1460-1782% WIRE, m, [CAPS LGCK] plunger 1
10 1460-1783*% WIRE, retaining, [CAPS LOCKD plunger 1
e e e e st e e e —— - — — ———— - —
* Part numbers apply only to keyboard assermblies having white Key
plungers {(HI TEK). For asserblies with yellow key plungers
(STACKPOLE), use the following portion of the table:
1 0371-2738 CAP, key, [SPACE BAR] 1
3 & 4 31310458 CONTACT, switch ig84
5 4040-~2021 PL?’”ER, key 91
& 40402020 PLUL key, [C i
7 1460-2012 SPRING, key, 22 a0
3 1460-2014 SPRING, key, 26 2
9 1460-2013 WIRE, cam [CAPS 1
i0 7155-048% WIRE, lock, [CA 1
4-34 Changed May 1933




Figure 4-4, EKeyboard Assembly Exploded View






5-1. INTROCUCTION

-2, Thig section tells vou how to correct certain conditions resulting from
characteristics of the CRT circuitry drifting after long pericds of use. These
conditions include:

[wh]

ot

e Skew, adjusted by rotating the yoke around the CRT tube.

& Horizontal centering, adjusted by rotating the circular magnets around the
CRT tube.

# Width, adjusted by the coil LI1.

27 ¥

e Brightness, adjusted by the potentiocmeter normally accessible only through
the back panel. '

8 Vertical centering, adjusted by the potentiometer R7.

® Height, adjusted by the potentiocmeter R6.

® Focus, adiusted by the potenticmeter R19.

5-3. In addition to adjustments for the conditions listed above, az CRT
assembly may also be pincushioned. This is a condition where straight lines,
especially those at the edges of the display, are bowed inward or outward.*

This condition n be corrected only by replacing the entire CRT assembly.
To check whether the display is pincushioned, refer to paragraph 5-5.

ing, "pincushioning” refers to the condition where the lines of a
ngle bow inward, like the sides of a pincushion; while "barrel-
condition where the lines of a displayed rectangle bow cut-—

ing efers to the d ] e
ward. like the sides of a barrel. For simplicity, thrcughout this manusl the
term "pincushioning™ is generall to refer to both conditions.
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CHECKING WHETHER THE DISPLAY IS
To check whether a display ls pincushioned:
Place the CRT test pattern overlay on the CRT screen.
Adiust the position of the overlay until the wide outer lines are parallel
to, and centered both horizontally and vertically between, the edges of the
screen., The proper position is shown in figure 5-2.
Figqure 5-2. CRT Test Pattern Overlay 1n Position
Note: To avoid error due to parallax, when positioning
the overlay you must sight on the overlay and screen
a the center axis of the CRDI tube,

y]

-
Ay 4
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Figure 5-3. Sighting on CRT Screen and Test Pattern Overlay

Tape the overlay to the CRT tube with transparent tape.
Run the CRT test.

Keep CRT test pattern 3 (the pincushion test pattern) on the screen by
pressing any key when it appears.

Check whether each of the four outside
between the two parallel light lines on the overlay. YO
sight exactly alocng the axis of the CRT tube to check t

lines of the test patt

actually mak:
positions for each line of

X
5 - o~ ~ £ . P - x 4
ng an adijustment. If necessary, move your
£
i

d
the test pattern until you can see it be

62}

overlay line

-7 T § — 11 —
5-7. LI any 1L Of
Py oy - O P - Fakwisn
it-——namely, the m CRT

mbly 18 pin

shows o normal
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3 By T o] o
the CRT test patier
-~

4 M 412 ol S S 7 - 3 -
the CRT test from the

3y
cispliay.,

of usirg & papser
in this photograph,

-

= -, = : -3
irg pluc ﬁéSC?ib%g

incorrectlv: z@fer
pareaaraph 3-15.,)

vertical y@xe t@ th

thort the vertical yoke by inserting
into the socket a shorting piug,
Construct a hor*ing plug by using o
two-pin connector, p/n 1251-57322,

along with some wive and heat shrink
tubing. See also Service Note E5-01.

Li.

it

CAUTION

Do not turn the brightness up
too far in the next step.
Fxcessive brightness can
permanently damage the CFRT
tube .,

Turn the brightness control clock-

wise until you can clearly see the

full width of the displaved horizon~
t

tal line, cu should =ee dot a
the end of each line]




b,

skew in the line. It
parallel to the short,
horizontal lines at
of the overlay. (Dis~
vertical position and
the line at this time.)
Loosen the screw in the yoke
clamp with a flat-blade screw-

driver,

Rotate
of the
played

the voke around the neck
CRT tube until the dis-
lipe is prooerly position-—

ed beneath the overlay.

Tighten
clamp.
clamp;
enough
rotate
Recheck
tighten

! i
he yok

Remove
ft
e

the screw in the yoke
Do not overtighten the
it should be onlvy tight
that you cannot easily
the yoke with your fingers,
the skew
ing the s
e slightl

s

-

0

-

the wire shorting the
E

al voke, and reconnect

to the CRT PCA., R

he brightness control

r normal viewing intensity.

c
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HORT ZONTAL CENTERING

The left and right ve
CRT test pattern 3

: i

rizontally with resp
rtical reference 1i

Adjust the vertical centering con-
trol (F7) until the top or bottor
line of the test pattern falls under
one of the horizontal reference
lines on the cverlav.

Move the magnet whose tab is
furthest from up or down until the
test pattern is centered horizontal-
1y,

Move the other magnet until the line
in the test pattern again falls
under the reference lipe on the
overlay.




The left and right vertical lines in
CRT test pattern 3 should fall between
the two pairs of narrow vertical lines
at the sides of the overlay. If not,
make sure the display is centered
horizontally as described above, then
adijust coil L1,

VERTICAL CENTERING AND HEIGHT

and bottom lines of CRT test
I ern 3 should fall between the two
pairs of narrow horizontal reference
lines on the overlay. 1If not, adjust
their position as follows:

1. Adjust the vertical centering con-
trol (R7; the rear potenticmeter at
the top of the CRT PCA) until the
top line of the test pattern falls
between the two narrow horizontal
lines at the top of the overlay.

ust the height control (R6; the
front potentiometer at the top
1 the bottom

t

E .
£ the CRT PCA} unti
ine of the test pattern falls
between the two narrow horizontal
f=3

lines at the bottom of the ogverlay.

e 1
until both the top and the bottom
lines of the test pattern are
properly located.

v

5~G
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-10

get
the

WARNING

the following step
ful not to touch eithe
pins alongside the focu
The voltage on these p
vary up to 220V.

2Adjust the focus control (R19, the
potentiometer at the bottom of the
PCA) until the {Bl's in the area one
inch from the top of the screen and
one inch from the left-hand edge of
the screen are in focus rather than
the central region of '
SHOWI .

CRT




g

oK

L

W

e

i

i

5

£
P AW

i
you run

i

Bor

al

=

Tant

¥

et

w;

=

a

£

ta

k=
s

ol

ob

or

gl

b R4

CELl

-

b L

o

I
"

wnter,

211 ¢

&

fgre

i cl 6




Table

ie

t-1, Printer Troub
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Feplace controller,
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Iy positioned,

Printer paper iE
HP thermal pa

Thermal paper ilnserted
backwards,

Print head is dirty,

Spring in print-head
& broken or

Bad connection between
print-head flex-cable
and printer PCA,

4

Bad controller (UB),

Bad print-head assem-

bly,

Bad printer PCA,

Check and adijust if neces-

sary,
.
Ch

by replacing paper

=
tm; (431

ck
1

ot

O

*

Check and reinsert if neces-

.
gary,

-

Clean with a pink pencil

eraser,

replace spring,

remove flex-vable from con-
nector, Inspect cable con-
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SYMPTOM

Bad controller (U5},

paper -advance

i

per-advance drive
Lt too loose or

o tight,

Lk

i

P
{

o
o
-

turning freely,

not

Pad printer

SCribed

Edjust tension on belt, (Re-
fer to adijusting the Papere
Aovance Delt, paragreph

sprinos 1f

missing in

Pisconnect print-head
from printer PCOA and

printout, .
registe
wide contact
g contad
. 4 L s R s AT i1
Print i dirty, with & pink pencil
.
R Frge g o PRI o o g Y
(Us) . Trv replacing olier,
R orinter pPOAF
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6

DT AGHNC

Extr

dot

5

srinted,

Bad printer PCA,

Try replacing controller.

seonnect print-head flex-
cable from printer PCA and

weck resistance
flex-cable cont
dot and remaining
If any are shorted,
print-head assembly.

Replace printer PCA.*

Printer

rect
s age

orints

incor -
characters ("gar-
") .

Bad contro

m
it
I

i

o
un
.

Feplace controller.

Charac
acro

o e
el

&

1
&

print-head drive belt
too tight

vdjust tension on belt.**

to adjusting the

Print-Head Drive Belt, para
-

print

print head
tighten mwupiinmu**
to Setting the
Home Position,
6-8.}

Print-Head Drive Belt, para-




print -
rrinted, eesembly, of printer,
ceble where it joins print-

print head to right side

ingpect flex-

7

i

head holder, If cracks are
ible, replace print-hesd

gssembly .,

.
.
V1E

"

cntroller (US), Peplace controller

Flexible coupling on Position print head and
orint-head drive shaft ?iwhtwm coupling.** (Refer
ightened with print to Setting the Print-Head

head not in home Bome Em%lt;@ﬂ, paragr aph

position, B8, )

pat tension on belb %%
(refer to Adjusting the
Print=Head Drive Pelt, pera-
f=12,1

Vertical streaks Bad platen, replave platen,
printed on all lines,

inted spring in print- Check ﬁﬁfiﬂﬂ and replace 1if

id assembly, necesar

e,

ig dirty, Clean with a pink pencil
eraser,
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switeh set
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Table 6-1. Printer Troubleshooting Guide (Continued)

! é
SYMPTOM i POBSIBLE CAUBE ! DIAGNUSIS/REPALR
] -
i 1
Bad print-head Try new print-head assembly.
asgembly .
Bad controller (U5). Replace controller.
Bad printer PCA. Replace printer PCA.*
Printer paper is not Check by replacing paper
HP thermal paper. roll.
Intensity of printout Bad platen. Try new platen.
varies across lines.
Bad printer PCA. Replace printer PCA.*
{(1f regulation of 12V
power supply line bad,
character width may
also vary across line.)
Intensity of printout Bad print-head Try new print-head assembly.
varies between lines. assembly .,
Bad platen. Replace platen.
Print- hma} movemeant Bad controller (US). Try new controller.
glow or erratic,
Print-head drive belt adjust tension on belt.**
Note: S8low print- roo tight. (Refer to Adjusting the
head movement can Print-Head Drive Belt, para-
destroy print-head graph 6-12.)

resistors.

Bad print-head motor. Try new motor,**

Guide rod(s) dirty, Clean or replace.

worn, or damaged.

Check b it
roll.
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Belt or pulley worn e, HE
wer-on, the print- or damaged,
uaﬁ MOVe s
enSf“bw* vy
the banging is normal.
sembly 1is replaced, remove the (Wi7) from the printer
the wire on the old assembly was (W37 is located near pins 1
and 40 of the printer controller, ﬂ%,}

ignment,
the
w{'

printout for
nob rectly alil
if installed,

ey
Fit T

remove
if




ﬂuiﬁ@ rod.
roller eztabli

the ilfat print cperation
on by moving the print
to the right. 7o %*ﬁ@hfﬂ
the f“?g imﬂai
the

The necessary procedure is described below,

ire

pfiféi:

removed from 1ts drive belt,

4 -

tor hes been disconnected from the print-head drive

setscrew in the flexible coupling on the print-head drive sheft

o Certain symrptoms listed in table 6-~1 are observed

Note: If any part of the print-head
P motor, drive htit,

such 85 the 3&£W?Mh@f
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the printou ffnr' a
t] rint-head home 1 «
lires zre not now Correc remove the
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Move The CUrsor up

gure there 15 prin

at the left rod, At
im not oritical, but it 4 be about the same as in
is space there, proceed A; wtn reise th

4

tioning the print-hea closey

sten .
Switch the computer off, then on again.

T END LINE] twice, then check the position of
carriage as in step k. 1If the space there is about the
you are finished; otherwise, repeat this progedure, posit
head carriage somewhat closer to the rubber pumper at step C.

Type {PRINT *“"} |
te

% i 52 r
Clearancs

Franting

ri
thi% step, the exac

=
i
F
3

rubber [

the D
as
ioning the por

rusher

'+ amount of

. 1If

is procedure,

&

Ko

i

print-head
in step 1,

int-
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o The print-head drive belt is

o Certain symptoms in table 6=1 are observed.

Note: If adjusting the print-pnead drive belt does not
correct a vertical misalignment between printed lines
(see figure 6-4), remove thne jumper wire (W37} from the
printer PCA if installed, or install one if not. (W37
is located near pins 1 and 40 of the printer controller,
Us.)

6-14. To adjust the print-head drive

¥
v

o
-
.

a. Set the print intensity to 4.

b, Type in: 10 PRINT "H"; @ GO TO 10 [END LINE].

b

Press [RUN] and wait for at leas

(el

ten lines to be orinted.

9]

d. Check the middle five columns in the printout.
Note: In step e, the belt will be adjusted until it 1is
too tight; in step £, the belt will be ﬁugxmﬁ until
it is too loose. In both conditions, there will be an
offset between the characters on one lipe and the char-
acters on the next, (3 However , LL the
is too loose, it will slack near the
t pulley while the print hu i is moving from right
eft. When the belt is adjusted to the proper ten-
, the offset from line to line should be no greater
han 2/3 tﬁa width of a printed dot.

e, If the belt is not vet too tight:

7/64-inch ballpoint hex screwdriver into the cap screw at the
of the printer, (See figure 6-5.)

s

(2) Turn the screwdriver clockwise 1/6 of a revolution.

_— -
.3 4,
(4y  If the i is not yvet too tignt, ! (11 through (3.
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g, Pry the lid of the flex-cable ccn
nector away from the board with a
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pull the cable out of the connector
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folded
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j. Pull the flex-cable out bets




t=at |
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betwien the belts,

Pase the flex-cable

in the printer side plate.
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nector on the printer PCA
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Fxternal RAM Test
emory Module
st checks the internal

-his test checks the

8~78. When run under the control of the Service ROM, t

ess register in the RAM controller. When run under the control of t

the address regigter is not checked. mher@fare, running the Exte;
i 3. service ROM provides a more complete che

er the control of the BASIC gygteﬁ.

8~79, How to Run It. To run the External RAM Test:
ith the power to the computer off, insert the HP 82903A 16K Memory Mcdule
into one of the module ports in the back panel. (The procedures for

1ling plug-in modules are described in appendix B of the HP-£5

3
Owner s Manual and Programming Guide.)

b. Switch the canputer on.

¢. When the {SERVICE e appears, press [L]. If the BASIC system is
in control, ycu can run the External RAM Test by typing in {XRAM}.
8§-80, PResulits. Aany of the following messages may appear:
® [XRAM OK! indicates that the RAM controller and the RAM ICs in the Memory
Module are probably OK.
® {NO XRAM OR XRAM BAD!} indicates one of the following conditions:
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a, if Service in {TSPEED}! 1f the BASIC
in control.,
b. o

o ~ a cartridge is inserted, ;ré5$ any key to te
a cartridge is not ge{t@d press
d

b g
irection or the fast-spe

inate the

1
un nlwq in the f@rwarﬁ d running in the

d. When the message {SLOW? PRESS KEY} appears, press any key.

nserted, press any key to terminate the s
ziage is not in ert@d 88 ¢

B-104. Results. If

whern the last
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§~111, How to Run It. To run the Tape hkrite Test:

a. Insert a tape cartridge--with its RECORD tab in the unprotected position (the
f r
A A

I's
the arrowj——-into the tape drive.

Motes:

Any information on the tape will be erased by this test.

tomer returned a tape cartridge along with the
ter, be sure to use it during testing.

Test can also be run without a tape
te

b, Press [S] if the Service ROM is in control, or type in {TWRITE} 1f the BASIC
gystem is in control.

e
St

appears (which occurs after the
the test,.

¢. When the message {WRITE TRACK A? PRESS K

Y
cartridge is rewound), press a key to star

s

w

a. If a cartrige 1
on track A, If a ca

is inserted, press any key to terminate the continuous write
cartri h
continuous write forward

ge is not inserted, press any key to terminate the
or the continuous write backward on track A,
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T

. If a cartridge is ins
on track B. If a car ; . €
continuocus write forward or the continuous wyite backwarm on track B.

is found, the message
one of the following messageg appears:
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. Tape Read Test

4. What It Does. The Tape Read Test checks the read circuitry and als
les you to make measurements on the circuitry. It does the followling:

Checks whether a tape cartridge 1s inserted.
if a cartridge is inserted:

{1} Rewinds the tape.

r‘f
et
jo g
i
]
3
O,
Q
-y
rr
o
[as
fu
3
b

ection
ey is pr eugéd

o,
[
s

Reads track A in the for
rewinds, then repeat n

(3) Reads track B in the forward direction until the end of the tape,
rewinds, then repeats until a key is pressed.

(4) Rewinds the tape.

I1f a cartridge is not inserted:

track A continuously in the forward direction until a key is

{2) Reads track A continuously in the reverse directin until a key is

(3) Reads track B continuously in the forward direction until a key 1is
pressed.
(4) Reads track B continuously in the reverse direction until a key is



8§-115. to Rup It. To run the Tape Read Test:

2. Insert a tape cartridge into the tape drive.

b. Press [T] if the Service ROM is in control, or type in {TREAD} 1f the BASIC
system is in control.

b. When the message {READ TRACK A? PRESS KEY} appears (which occurs after the
cartridge is rewound), press any key to start the test.

c. If a cartrige is inserted, press any key to terminate the continuous read
on track A. If a cartridge is not inserted, press any key to terminate the
continucus read forward or the continuocus read backward on track A.

d. When the message {READ TRACK B? PRESS KEY} appears, press any key.

e. If a cartridge is inserted, press any key to terminate the continucus read
on track B. If a cartridge is not inserted, press any key to terminate the
continuous read forward or the continucus reade backward on track B.

8-116. Results. found, the message {OK} appears when the

last key is pressed. Otherwise, one of the following messages appears:

@ {END OF TAPE!)

® {TAPE OUT!}

# {TAPE

L



ed.

insert

%

d

ite~-protecte

v
i

ape is w

t

ie

th

whether

]

T

(N

=]

the ta

Kewinds

.5

T
Eaya

speed,

OwW

On.

1

ct

dire

rward

™y
4l

C

rward

fo

in the

track A

on

gap

l=inch

er

-inch gap on track

U

@

ction.,

o
e

se dir

Lhud

142 ®
el o
b [}
¢ wrd
i ek
& 0
S 3
4t
o] oy
x ke
W
4]
Y] bt
£ i
4 e
bk
s 1]
[ Yt
Y]
4} E
i &)
4]
fe gl o
«ped
G
kS
B
bt
i
i
v
=

e

I
(o
Py
U
ek
0

rey s
i

St




three gaps and two records on track B in the

oy
mn
)

w. Reads the rewritten three gaps and two records on track A in the rever
r

¥ 1 ~ £
v. Runs the tape at fast

n
and two records on track A have been read,

aa. Runs the tape at fast speed in the forward direction until the three gaps
r

o
and two records on track B have been read.

bk, Rewinds the tape.
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. How to Run It. To run the Tape Record Test:

ress [U] if the Service ROM is in control, or type in {TREC} 1if the BASIC
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8-122. What It Does. The Cycle Test runs and automatica

sy oy

Test {refer to paragraph 8-23) continuously.

fﬂ
t

8-123., How to Pun It. To run the Cyocle Te

a. Insert a rewound tape cartridge, with its RECCRD tab

into the tape drive.

Notes:

Any information on the tape will be erased by

If the customer returned tape cartridge a
computer, be sure to use it during testing.

o
y‘mﬁ
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O
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3

b. Press [v] if the Service ROM is in contr«
ystem is in control.

m

c. To terminate the Cycle Test, press any key within 3
sage {SYSTEM TEST ENDS| appea

. Results, The results of the Cycle Test are the
the System Test (refer to paragraph 8-26), but any messa
the test is terminated.

Note: If you do not respond to
during the Tape Write-Pr
Test, error messages will
messages (except [TAP
Abbreviated Tape Test;
terminated after the Keyb
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NER LINE FILTER AND RECEPTACLE TERMINALS ARE
NTIFIED AS FOLLOWS:

I —BROWN DOT

JTRAL — BLUE DOT

JUND — SOLDERED TO CASE

NSFORMER CORE MUST BE GROUNDED VIA 18 AWG
!E CONNECTED TO SAME GROUND LUG AS GROUND ON
ZFILTER.

figure 9-3. Back Panel Assemply Schematic Diajram
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SECTION
X

Reference Diagrams

This section includes reference diagrams for the HP~-85A Personal Computer.
Although Hewlett-Packard Company does not support component-level repair

of the HP-85, these diagrams have been included in this manual due to popular
request. Many of the PCAs have undergone one Or more revisions, so these

diagrams are not representative of all units.

This section contains both schematic and component location diagrams for each
PCA. Since the Logic PCA component location diagram is shown in figure 2-9,
it is not included in this section.
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Figure 10-1. 1/0 PCA Component Location Diagram
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NOTES:

. = vss,

X1 THRU X4 ARE CONNECTED IN
PARALLEL AT PINS 1 THRU 16 ANL
PINS 1 THRU 77,

PINS 16 AND 17 OF X1 THRU X
ARE CONNECTED TOGETHER,

FRAME GROLND S COMNNECTED 7O VSS

5. INSERTION SIDE VIEW OF X1 T#
X4 SHOWN.

POWER PINS
VDD  VSS

U1 16 8

uz 16 8

CAPACITOR + - DECouPLES

ch

vDbD vss ' vt, u2

I1/0 PCA Schematic Diagram
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Figure 10-10.

Tape Transport Diagram
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