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SECTION
I

General Information

1-1. INTRODUCTION

1-2. This manual contains the information needed to troubleshoot,
disassemble and reassemble, repair, and test the HP-97 Programmable
Printing Calculator.(See figure 1-1).

1-3. The repair process for this calculator is broken up into two parts,
assembly-level and component-level repairs. Basic operating information,
specifications, theory of operation, and maintenance information are
included.

1-4. This section contains basic information and specifications for the
HP-97. Improper operations leading to an error display are listed in
appendix A. For operating instructions refer to the owner's handbook.

1-5. DESCRIPTION

1-6. The HP-97 is a fully programmable, desktop printing calculator.
Mechanically, the HP-97 is essentially similar to the HP-91, with the
addition of a card reader.

1-7. COMPATIBILITY

1-8. The HP-97 is compatible with the HP-67: programs recorded on a mag-
netic card from HP-67 can be loaded into and executed on an HP-97, and
vice versa.

1-9. Programs recorded on a magnetic card from an HP-65 cannot be lcaded
into an HP-97; however, most prcgrams written for an HP-65 can be manually
entered into an HP-97 via the keybecard. Most programs written on an HP-97
can be used in an HP-41C/HP-41CV; however, the converse is net true.

1-1



General Information HP-97

1-10. IDENTIFICATION

1-11. The serial number of the calculator is used for identification and
warranty determination. It is located just above the battery door as the
bottom of the calculator faces you. The format is described below:

Calculator Identification

15034 12345====- Sequence number
[
1
[
[
i !A = USA
i !
SR IB = Brazil
| |
| |
i S = Singapore
i
|
|
i

_____________________ Month manufactured

_______________________ Year manufactured
(1960 + 15 = 1975)

1-12. The serial numbers located on the battery and on the ac adapter/
recharger are used to determine the week the unit was fully charged and
the date of manufacture, respectively. The format for each is described
below.

Battery Charge Date

e Week of charging

e Year of charging (1960 + 15 = 1975)

1-2



HP-97 General Information

AC Adapter/Recharger
Manufacture Date

| e e Month manufactured

------------------ Year manufactured (1960 + 15 = 1975)

1-13. STANDARD ACCESSORIES

1-14. The HP-97 comes complete with each of the following accessories:
¥ Carrying Case

¥ AC Adapter/Recharger

¥ Owner's Handbook

¥ Battery Pack

¥ Printer Paper (two rolls)

*¥ Standard Pac

¥ Programming Pad

1-15. OPTIONAL ACCESSORIES

1-16. The following items are optional accessories to the HP-97 and as
such are sold separately:

¥ HP 82044A Security Cable
¥ HP 82037A Reserve Power Pack

¥ Pocket Card Holder (part number 00097-13142)

1-3



General Information

HP-97

Table 1-1. Specifications

Calculator Dimensions

¥ Length: 8.0 inches (20.3 centimeters).
¥ Width: 9.0 inches (22.9 centimeters).
¥ Height: 2.5 inches (6.35 centimeters).

Weight

¥ Calculator with battery pack:
40 ounces (1.13 kilograms).

¥ U.S. Recharger: 11 ounces (311 grams).

Power

¥ Rechargers

United States

Australian

European

Desktop

¥ Battery

HP Part
Number

82059B 90-127 Vac,
50-60 Hz, TW
82068B 200-254 Vac,
50-60 Hz, TW
82069B 90-127 Vac,
50-60 Hz, TW
82066B 200-254 Vac,
50-60 Hz, TW
82067B 200-254 Vac,
50-60 Hz, TW

Four cell, 4.4 to 6.0 volts, quick-
charge nickel-cadmium battery pack.

¥ QOperating time: 3 to 7 hours.

Note: Battery must be in place to

operate the calculator.

¥ Recharging time: 7 to 10 hours,

calculator OFF; 17 hours, calculator

ON.

¥ Formats:

Fixed Point: Numbers are shown
with "n" places to
the right of the
decimal point.

Scientific: Numbers are shown
with "n" places to
the right of the
decimal place.

Engineering: Numbers are shown
with "1 + n" digits
and an exponent of
10 that is the
nearest multiple of
three.

¥ Special indications:
Overflow: X-register overflow
displays all nines

(+ 9.999999999 99).

Underflow: Zero in scientific
notation. If in
fixed notation,
automatically
reverts to
scientific notation
for small numbers
that would
otherwise appear as
zero.

Low Battery: LED at upper left
of display 1lit for
30 seconds to 10
minutes before
display blanks.

1-4



HP-97 General Information
Table 1-1. Specifications (Continued)
Other: "Error" written on
Display display when

Internal operations are
calculated with 10 digits.

¥ Numeric and decimal point:
Eight segment, light-emitting
diode (LED). Digit and decimal
point are contained within a
single eight-segment LED.

¥ 15-digit display including
two sign digits.

¥ Minimum/maximum display
number: +-1 X 10°°
to +-9.999999999 X 10%,

¥ Rounding to last displayed digit.

improper operation
is attempted (see
appendix A). "Crd"
written on display
when card is
expected.

Environmental Specifications

¥ Operating: O to 45C (32 to 113
with paper, 5% to 95% relative
humidity.

¥ Charging: 15 to 40 C (59 to 104

¥ Calculator Storage: -40 to 55 C
(=40 to 131 F).

¥ Paper Storage: -40 to 30 C (-40
86 F); less than 60% relative
humidity.

Note: Avoid exposure to direct
sunlight or artificial light
sources for extended periods;
keep in box or appropriate
container.

F)

F)

to
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General Information

HP-97

Displayed X - - - - .

Automatic

Registers

Memory Stack

we | .234Y5678890 97
TRact
_ ) e 6D I
eecB7on | pRINT: SPACE—PRGM ——REG ——STACK

— e oY)

DEG RAD GRD ™
oooooo
— - @O

STF CLF F? RND DSZ 1ISZ @ @
xx1

X>y?

-+ Jor)

ABS LOG 10X INT #HMS HMS+ [3 @ E]
W

gg PxS DEL CLREG CLPRGM

C o J(J

PAUSE N! X 8 %CH Z-

WRITE DATA MERGE LASTX HMS+

Addressable Storage Registers

Primary Registers

(i) Address

I Jos

Re [ ] 24

Ro[ ] 23

R[] 22

Re [ ] 21 Protected

Re [ ] 20 Secondary Registers
(i) Address

Re[ ]9 Ree [ ] 19.......

Re[ 18 Re[ ] 18.......

R, [ 17 R [ 117.......

Re [: 6 Rss:] 16.......

R 15 Res[_____ ] 15

N — M — T

RL____ ]38 Ra[____ ] 13

R ]2 R ]12

2 I Re [ ] 11

ReC__ Jo R[] 10

[U)] HEWLETT - PACKARD 97 CALCULATOR

x<y?

Xx<0?

+

Program Memory

[ TLASTX

000

001 51
002 51
003 51
004 51
005 51
]
T
220 51
221 51
222 51
223 51
224 51

1-6

Figure 1-1. HP-97 Keyboard and Memory



SECTION
II

Theory of Operation

2-1. HP-9T7 LOGIC

2-2. The main functional components e. PIK (printer interface control
of the HP-97 as shown in figure 2-1 and keyboard buffer).
are:
f. Printer assembly
a. Display
g. ROM's (read only memories).
b. Power supply
h. Anode buffers.
c. Keyboard.
i. Cathode driver.
d. ACT (arithmetic, control, and
timing) . j. CRC (card reader chip).

k. Card Reader Assembly.

(RCD)

lm

DATA/ROM 6

Cathode Driver

I ] Jorm g

KEYBOARD

(Low Battery)

. ani
\ani

DATA/ROM 5

o—
Low Battery

. 4
T
I

ROM 3

E
R

a
b
¢
d

ANOD
BUFFE

5 lo|~fo
s
= ANODE
BUFFER
°
.4
.l
111

ACT PIK

DISPLAY ROM

DATA ROM 2

bt
>+

DATA/ROM 1

SYNC

DATA

Power Printer RB Card
Supply Assembly CRC MOTOR Reader
WPS Assembly

Vor HDS

—
LC Network

Figure 2-1. HP-97 Block Diagram



Theory of Operation HP-97

2-3. DISPLAY

2-4., The display consists of a 15-digit light emitting diode (LED) module
plus a low battery indicator which are controlled in part by each of the
following components:

a. ACT.

b. ROM 0.

c. Anode buffers.

d. Cathode driver.

2-5. Each digit consists of seven LED segments with an additional segment

for the decimal, which makes eight segments, sequentially lettered a
through h as shown below.

]
M M il
f 5

Figure 2-2. LED Digit

2-6. Since the display is a scanned diode array, both its anode and
cathode must be driven in order for the segment to light. All cathodes of
each digit are tied together, as shown in figure 2-3. When a cathode



HP-97

driver transistor is turned on, any segment of that digit may light; the

Theory of Operation

segment that lights will now be determined by which anode driver transistor

is switched on. As an example, if all cathode driver transistors were
switched on along with the a-segment anode driver, the a-segment of all

digits across the display would light.

TOANODE & o
DRIVERS

CATHODE
DRIVE —
LINES

CATHODE LINES KEY
(14 TOTAL) LINES

Figure 2-3. LED Display Format

STR n N
SYNC
1 | D
SEGMENTS
A 1 [
B | L
c L
D
E
F 1
G I

Figure 2-4. SYNC and Display Timing



Theory of Operation HP=-97

2-T. By sequentially switching on each cathode driver, only one digit at a
time is actually lit. This happens too fast though for the eye to detect.
Each cathode driver transistor is sequentially switched on by the strobe
(STR) signal provided by the display ROM (ROM @) and reset by reset

cathode driver (RCD), which is provided by the ACT. (See figure 2-4.)

2-8. The display of the HP-97 requires a large amount of current. Though
the display ROM decodes the display information given on the IS bus by the
ACT to switch on the current anodes, it alone is not capable of handling
the large amount of current. Anode buffer U3 and U4 are used for this
purpose.

2-9. Every cathode driver in the display that is switched on returns to
ground that corresponding cathode line in the keyboard buffer U4 (PIK)

which will decode and store up to seven keycodes. This allows the operator
to press keys very quickly without waiting for the calculator to catch up.
The PIK will also hold each keycode for a short period to negate the effects
of key bounce.

2-10. PERFORMING A FUNCTION

2-11. Before a key is pressed the ACT is continually asking, "Has a key
been pressed?" If the ACT is not tied up in controlling a calculation,
and a key has been pressed, it will service that key code and the display
will return. (The display is blanked out during printing to conserve
power.)

2-12. The ACT services a key code by first requesting the key code
corresponding to the key that was pressed, from the PIK. The PIK returns
that code to the ACT via the DATA line. The ACT finally will put the
address code on the instruction address (IS) bus. This address goes

to the ROM's that will now send back to the ACT the specific instructions
of how to perform that function and at the same time instruct the PIK as
to what function to print. The ACT will then perform that function on the
numbers in the display; the printer will print (when the print mode switch
is set to TRACE) the function name and the result of that operation.

2-13. TIMING

2-14. The ACT circuit produces two signals for timing purposes: SYNC

for the ROM's, PIK, and CRC, and RCD for the PIK and cathode driver. Along
with the connection through the SYNC line, the ACT is connected to the ROM's
and PIK by the IS (instruction address) bus. The IS bus instructs the data
storage IC to store data sent on the data line from the ACT, and to send data
back to the ACT on the same DATA line. Figure 2-5 shows the timing relation-
ship between the SYNC, DATA, and IS pulses.

2-14



HP-97 Theory of Operation

— ] L
INSTRUCTION I DISPLAY I l ADDRESS I INSTRUCTION| DISPLAY |
Is 1
SYNC J J l
TIME +- —t—t——

ta6

Figure 2-5. Timing Diagram

2-15. In addition to being used to synchronize the system, SYNC is also
used to gate the 10-bit instruction that appears on IS at bit times tlib6
through t55. During this time, SYNC distinguishes instructions from
addresses. Following an "IF" instruction on the IS bus, the subsequent
SYNC pulse is suppressed to allow a 10-bit address to be sent on the IS
bus.

2-16. At bit times t16 through t28, the IS line carries a 12-bit
instruction address from the ACT to the five ROMs, while display information
is carried from the ACT to the ROM during bit times tO0 through t7. At bit
times t0 through t3, a digit is carried from the ACT to the ROM's for
decoding and display. On the following word time, the next digit is sent
out. Sign, decimal point, and blanking information for the number is
carried to the ROM 0 during bit times t4 through t7.

2-17. PROGRAM AND DATA ROM

2-18. The ROM (read-only memory) consist of five ROMs each containing 1K
microprogrammed instructions that are used by the CPU to execute the
specified operations. Most operations require instructions stored in more
than one ROM. However, only one ROM is accessed at any time. When the

ROM address register in each ROM receives a 10-bit address on the ISA

line, the decoder in each ROM uses the four most significant bits of the
addresa to determine if the addressed location is in that ROM. The proper
ROM is enabled and transmits the addressed instruction on the ISA line;

the remaining ROMs are disabled. A timing circuit in each ROM synchronizes
the ROM's operation with the system timing using the 1, $2, and SYNC

2-5
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signals from the ACT. 224 program steps of 8 bits each are stored in ROMS
1, 2, 3, and 5, which contain program memory.

2-19. Data is stored in the 24 storage registers of 56 bits each located

in ROMs 1, 2, 3, and 5. ROM 1 is the primary register; ROM 6 is the secondary
register.

2-20. PRINTER

2-21. The printer used in the HP-97 employs a very hot source (print head

resistors) in close contact with heat sensitive paper. This paper changes
color in the area of heat contact.

2-22. The print head contains seven small resistors (each about 10 ohms)

that heat up when current is passed through them. Figure 2-6 shows the
print head and resistors.

2-23. The head is mechanically moved across the paper by a lead-screw
mechanism (see figure 6-2). By passing current through the appropriate
head resistor at the correct time, as the head moves across the paper,
characters are thermally printed (see figure 2-T).

2-24, Notice the slight slant of each character. This is done to decrease
instaneous current demands. The printer/interface and keyboard buffer

(PIK) is responsible for this operation. The PIK also controls print
intensity, line width, and motor movement commands.

Resistors —¢

]

(Common)—

Figure 2-6. Print Head

2-6
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2-25. Print Head Drivers

2-26. Each head resistor requires approximately 0.5A of current to
adequately print on the heat sensitive paper. NPN transistors Q1 through
Q7, driven by the PIK, act as switches to supply the head resistors with
the required current and also to reduce the drive requirements from the
PIK.

L]
C ]
[] Printed 'ONE’
]
L]
L]
C I

Head moves right to
left while printing.

Figure 2-7. Printed Character

2-27. Printer Motor Control

2-28. A small dc motor provides the mechanical power through the action of
the lead-screw and gears to move the print head. Current for the motor is
controlled by the on and off action of six driver transistors Q9 through
Q4.

2-29. When the PIK gives the command to move forward, transistors Q11, Q14,
and Q9 turn on. Transistors Q12, Q13, and Q10 turn on to reverse the
direction of head travel.

2-30. Braking action is produced by shorting the dc motor windings; when
Q8 is turned on, it shorts the windings and Q10 provides a signal ground for
the base current from Q8.

2-31. The printed line width and character-to-character spacing is
determined by the speed of the dc motor. To control the speed of the motor,
U4 samples the output voltage generated by the motor when the driver
transistors are turned off and the motor is coasting. Contained within U4 is

2=7
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a set of comparators, A1 through A4. A1 compares the motor output voltage
with a reference voltage derived within U5. If the motor is going too slow,
its output voltage will be less than the reference voltage. The A1
comparator instructs the PIK to speed up the motor. The PIK then changes
the FWD signal pulse width to accomplish this. This operation occurs only
during forward head movement. If the head is moving too fast, again the
comparator output will change and the FWD signal pulse width will change to
compensate.

2-32. Print Intensity Control

2-33. To maintain uniform print contrast, each head resistor must be
energized to the same temperature, independent of battery voltage changes.

2-34. The remaining comparators in U4, along with the resistor network

in U5, produce the variable duty-cycle signal STB, which is nominally 10
kHz.The STB signal will change its duty-cycle to keep its rms value con-
stant and thus print intensity constant. By changing the value of R8, the
nominal duty-cycle of STB can be changed to adjust print intensity.

2-35. CARD READER

2-36. When a card is inserted into the card reader, the motor switch is
closed, grounding the MTRS signal. This signal is fed to the CRC, which
tells the microprocessor (contained in the ROM's and ACT) that a card is in
the card reader. The microprocessor in response tells the CRC to turn on
the card reader motor. The CRC then grounds the MOTOR signal to the sense
amp, which supplies power to the motor. The motor turns a roller, which
passes the card through the card reader.

2-37. When the leading end of the card reaches the card reader head, the
head switch is closed, grounding the HDS signal. For a read operation,

flux transitions on the card are picked up by the head, amplified and
converted to digital levels by the sense amp, buffered by the ACT, and

then passes to the appropriate data storage registers. For a write operation
this process is reversed. The microprocessor informs the CRC whether the
operation is a read or write.

2-38. Information is recorded as a flux transition onto two tracks on each
edge of the card. A header at the beginning of both tracks indicates
whether the information on the card is a program or data. If the card
contains a program, this header also contains flag and display format
information and indicates whether side 1 or side 2 of the program is being
read/written. At the end of the tracks is a checksum, which is used by

the microprocessor to check for errors in reading. If an error is so
detected, the microprocessor generates an "Error" display.

2-8
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2-39. During a write operation, the CRC interrogates the write protect
switch when the head switch closes to determine if the card has a clipped
corner. If so, the CRC inhibits the write operation and informs the
microprocessor, which generates an "Error" display.

Figure 2-8. HP-97 Power Supply Circuit

2-40. POWER SUPPLY

2-41. Quick-charge nickel-cadmium batteries are the primary power source
for the HP-97. The +5.0 nominal battery voltage is converted to +6.25 Vdc
and to -12.0 Vdc by the transistor inverter circuit shown in figure 2-8.

2-42. Transistor Q2 and toroidal transformer T1 form the basic inverter
circuit. With feedback from winding A, Q2 oscillates at a frequency of
approximately 20.0 kHz. Winding B of T1 forms the transformer primary from
which VSS is derived; CR5 rectifies and C4 filters the voltage from wind-
ing B. The voltage from winding C is rectified, filtered, and doubled by
the combined actions of C1, C2, CR6, and CR7 to produce the output voltage
VGG. Voltage regulation of VSS is provided by controlling the frequency

of oscillation of Q2 through the combined action of zener diode CR9 and
transistor Q3.

2-9
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2-43. An over-voltage circuit consisting of Q4, Q5, and R8 through R10, as
shown in figure 2-9, prevents VB (battery voltage) from rising above VSS.
When VB approaches VSS, CR10 conducts, turning on transistors QU4 and Q5.
Current is drawn from the battery through R10 until VB falls below VSS.

Figure 2-9. Over-Voltage Circuit

2-44, BATTERY CHARGING

2-45. Figure 2-10 illustrates the battery charging circuitry. The ac
adapter/recharger is a transformer that drops the line voltage to 12.8

Vac at the input terminals of the calculator. Diodes CR1 through CR4
rectify the alternating current, and the resistor R4 limits the dec current
applied to the batteries. When the ON-OFF switch is turned ON, limiting
resistor R3 is shunted, and the dc voltage is applied directly to the
battery pack and the calculator power supply. Transistor Q1 turns on
during periods of high display current demands.

Note: The calculator will not be damaged by connecting the ac adapter/
recharger to the input terminals when the batteries are removed; however,
it will not operate correctly until the batteries have been reinstalled.

2-46. POWER-ON RESET

2-47. To ensure that the logic contained within the ACT comes up in the
correct logic state when power is applied to the HP-97, a power-on reset
circuit is included. (See figure 2-11.)
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2-U48. When the power is applied, Q1 is turned off. VSS rises and the
voltage across C3 also rises, resetting the ACT. If VB drops a certain
level below VSS, Q1 turns on and discharges C3, forcing the ACT to reset
again. This sequence repeats until VB and VSS are stable, thereby
eliminating the effect of ON-OFF switch contact noise.

- - - 2 7
: 1 Calculator :
I | |
| AC Adapter/ | |
| Recharger | a1 OFF |
[ i |
| } on r“i |
| m > | |
v
| | o |
[ . I
| '
i E ol
j | [ ! $R3 !
| |
| Lo i |
[ = |
l - | |
! [ (Voo)
! [ %; |
! [ |
| Lo |
! Lo I
,,,,,,,,,,,,,, S |

Figure 2-10. Battery Charging Circuit

T%K(TO ACT)

=c3

Figure 2-11. Power-On Reset Circuit
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SECTION
III

Assembly-Level Maintenance

3-1. INTRODUCTION
3-2. This section includes procedures for:
a. Isolating any calculator malfunction to a replaceable assembly.

b. Disassembling the calculator to permit the faulty assembly to be
replaced.

c. Replacing either the faulty assembly or certain associated components
that can be replaced without desoldering.

3-3. The HP-97 Assembly-Level Troubleshooting Procedure (table 3-8)

lists the step-by-step procedures for isolating a malfunction to a
replaceable assembly. Refer to the HP-97 Exploded View (figure 6-1)

and the HP-97 Assembly Removal and Replacement Procedures (paragraph

3-28) for aid in replacing the faulty assembly. (CAUTION: Be sure that
the bench setup for trouble analysis has adequate electrostatic protection;
otherwise, IC's may be damaged).

3-4. If a calculator is received with a complaint regarding only a
particular inoperable function, refer to the individual key sequence tests
(table 3-1) for verifying and correcting the malfunction.

3-5. After known malfunctions have been corrected and the calculator
reassembled, perform the full operational test (paragraph 3-9) to ensure
that all capabilities of the calculator are functioning correctly.
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3-6. RECOMMENDED TOOLS AND FIXTURES

00091-92137-97

HP PART/MODEL NUMBER DESCRIPTION
6040-0297 Silicone Lubricant
8700-0003 X-acto Knife
8700-0006 X-acto Knife Blade
8710-0026 Tweezers
8710-0549 Needle-Nose Pliers
8730-0008 Small Flat-Blade Screwdriver
8730-0020 Phillips Screwdriver
8500-0232 T.F. FREON
T-155321 Holding Nest
T-155239 HP-97 Card Reader Installation Tool
T-155435 HP-91/97 Field Service Connector Tool

Sequence PROM Assembly

ET 9613-91-M Fold Apart Tester
ET 9613-91-A Automatic Tester Option
ET 9610 Test System Mainframe

(See appendix C.) Program Memory Test Program Card
(See appendix C.) Functional Test Program Card
(See appendix C.) Data Card 1
(See appendix C.) Data Card 2
(See appendix C.) Diagnostic Test,Part One,Program Card
(See appendix C.) Diagnostic Test,Part Two,Program Card

3-7. INDIVIDUAL KEY SEQUENCE TESTS

3-8. Listed in table 3-1 are sequences of keystrokes that may be used to
check for properly functioning HP-97 operations. If the calculator' display
or printout does not agree with the entry in the appropriate column, the
operation is not functioning properly, and the logic PCA and/or keyboard
should be replaced. However, in some cases proper functioning with the
indicated keystrokes does not guarantee that the operation functions
properly with other acceptable key sequences. Therefore, if a calculator is
received for repair with a particular operational key sequence that does not
perform properly, this key sequence should be used to verify the complaint
rather than the key sequence in table 3-1. After performing the key sequence
test(s), return to step 13 in table 3-8.
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Table 3-1. Individual Key Sequence Tests

a. Switch the calculator ON.
b. Perform the indicated keystrokes.
c. Compare the calculator display to the entry under DISPLAY and PRINT.
d. To check more than one operation (or set of related operations), switch the calculator OFF and then ON
before entering the next key sequence.
OPERATION KEYSTROKES DISPLAY
digit entry (5] 5.
CHS 8] -5.
(5) 0.00
@6 5.00
B 25.00
Yx (5 0.20
(R+] G R QR+ JReRs ] 5.00
a0 5.00
ENTER ¢ 8] (R+] 5.00
® @ 7.00
a ® za 3.00
® @ 10.00
a8 (B enter+JB] -] 2.50
@ 0.0000
SCI @ @B 1.23 02
0@ sci f Fix 123.00
ENG 0RO 1.23 03
333 (o) 1. 09
xxy =) GAED 2) 5.00
a8 0.40
(&) O (LasT X 5.00
OB E 12.3456
20 12.35
@ 12.3500
6E 0 5.00
OEHE 6@ 12.00
apajolajo) « | 0.34
(D) O] ¢ J0O) 120.00
a 3.14
(6 () GED (6 9.00
6 (o) GHED © 170.
@ (%cH 13.33
OIoY | | 0.79
0] | 57.30
[SIN] BION s 0.50
oa) 30.00
cos (€] (0 @B 0.50
) &) @ [cos 60.00
TAN @B 1.00
O O (Tan 45.00
000 cos -1.00
BIOO] -1.00
BJO]  JION ¢ JCEIN siv] 0.50

3-3
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Table 3-1. Individual Key Sequence Tests (Continued)

HP-97

3-4

OPERATION KEYSTROKES DISPLAY PRINT
®©06 6.42
Bjojola) 6.70
Blalslg 6.56
Bloayay 10.23
+P] @ 0] --) 5.00
36.87
e 36.87
O] 4.00
3.00
) 2.72
0) 1.00
ay ] 1000.00
BlO] | 1.30
@ 256.00
© 1.00 1.0
PRINT: Q) @ 2.00
@ @ 4.
@ PRINT: 4.00 f.eg T
I ¥
4,62 ¥
l ‘ @ 8] 2.00
RCL 8 (5) 2.00
PRINT: @ ® 1.00
@ @ 2.00
@ @ 3.00
@ @ 4.00
@ PRINT: 4.00 #0388 @
.86 1
4.86 4
.86 5
g.82 &
g.00 7
b.a8 8
8.60 F
.78 ¢
.26 0
6.86 £
.08 I
® 5.00
@ (CLreG RCL 0.00
® 8.00
a8 0 2.00
@© 10.00
[ | @ 8.00
Bfso)- N0 2.00
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Table 3-1. Individual Key Sequence Tests (Continued)

Assembly-Level Maintenance

OPERATION KEYSTROKES DISPLAY PRINT
6) 6.00
a 8.00
@ER8 0 2.00
16.00
a @ 8.00
DEREO 2.00
4.00
EEEREO0
8 (a) 0.00
ENTER*
EJ (5B 2.00
® [+ J&3] 12.50
8] [ ]8) 17.79
(key down) 001 51
(key up) 0.00
BST (key down) 224 51
(key up) 0.00
OREE ojolafe
prGM [T RUN 123 51
@ prGM [T RUN
(positive i) B @
)
prGM [T run
@GR 0
@ prem [T RUN 002 21 02
0] ® o
(negative i) @ Prem [ RUN 220 51
prGM [T RUN (A ]
= 6] 003 21 13
prGM [T run (6]
STC pRGM [T RUN 002 21 12
prGM [T RUN (A ]
NEEED0
{ Jo]e)
) 6] preM M~ B3 246.00
7=5> 02350
[ ] [ ] [ (]
%57 o
( =
0 0 &2
prM [T RUN 008 51
Xz0?| )
0EEE06EDE
0RA0E G
{ 0E00 @0
0EBE0E0E
(3) prGM [T RUN 002 51
(PausE] prGM [T RUN (]
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Table 3-1. Individual Key Sequence Tests (continued)

HP-97

OPERATION KEYSTROKES DISPLAY PRINT
0 (pause] @GR O
rRaMlllry: B 0O 5.00 (blinking)
© 06 5
EX) 00 5.00
@) soJajsolaf
(w/DaTA) Crd
(insert data card 1) 5.00
orr [Tl o~
W/DATA : orr M o~ 0.00
] oo
(insert card again) 1.00
(reL f0) 5.00
\ @8 3 0.00
(SPace) @ PRINT: (SPacE (paper moves)
(reL =] (5) GNED 0 60 2.00
=8 B 6.00
x> ] 10.00
80 @ G stoJ i Jc xHrc Ko 5.00
8 @ reL JT 5.00
sz @ @fso] N Jo=] ] 1.00
praM [T RUN 001 51
sz @ 0 E0D 68 0 0 (52
oo 0.00
prGm [N run 001 51
3-9. FULL OPERATIONAL TEST
3-10. The Full Operational Test is used to verify proper functioning of the

assembled calculator before it is returned to the customer.

3-11.

be run in the order shown.

3-6

Initial test

Program memory test.

Functional test.
Keyboard test.

Diagnostic test.

This test is comprised of the following separate tests, which should
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3-12. INITIAL TEST
3-13. To run this test:
a. Set switches as follows:

OFF ON
TRACE
MAN EHII NORM
PRGM RUN

b. Press the keys listed in table 3-2. After each keystroke, the
calculator's display and printout should be identical to the numbers
indicated. If so, proceed to the program memory test (paragraph 3-14);
if not, return to step 28 in table 3-8.

Table 3-2. Initial Test

KEYSTROKE DISPLAY PRINTOUT
9.
0.11 S.68 1-X
7.
0.78 7.e8 X

-0.78 CHS

1. 00
1. 07
1. 76

=7.777777777-77 1.476 &
=7.777777777-77

0.00 Xel
-7.777777777-77 RCLI
-1.357478307-78 TRAN
-1.357478307-78
-7.777777777-77 TAN-

T -7.777777777-77
-7.777777777-77 ST01

=7.777777777-77
=7.777777777-77

4 m
ECTE: L EEL EEEREELE

-7.777777777-77 1521
CLX 0.00 rLX
@ -7.777777777-77 RCL

3-14. PROGRAM MEMORY TEST
3-15. To run the program memory test, follow the procedures given in

table 3-3. The displays indicated should be obtained. If so, proceed to the
functional test (paragraph 3-16); if not, return to step 28 in table 3-8.

3-7
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3-16.

3=-17.

in table 3-4.
should be obtained.

Table 3-3. Program Memory Test

STEP PROCEDURE DISPLAY
1 orr [ o~
TRACE

2 mAN [T Norm
3 preM I run
4 Read side 1 of

program memory test card. Crd
5 Read side 2 of

program memory test card. 0.00
6 Press 222.00

FUNCTIONAL TEST

HP-97

To run the functional test, follow the step-by-step procedures given
After each step the indicated display and/or printout
If so, assemble the calculator and proceed to the

keyboard test (paragraph 3-18); if not, return to step 28 in table 3-8.

Table 3-4. Functional Test
STEP PROCEDURE DISPLAY PRINTOUT
1 Set switches:
orr [ o~
TRACE
mAN [T NoRrm
praM I Run
2 Press 0.00
3 Read side 1 of functional test card. Crd
4 Read side 2 of functional test card. 0.000000000 00
5 Switch to PRGM mode. 000
6 Press 224 24
7 Press 001 00
8 Press [ 000
9 Press (A ] 001 21 11
10 Switch to RUN mode. 0.000000000 00
11 Press Y =7.777777777-77
(pause)
Crd
12 Feed side 1 of data card 1. Crd

3-8
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Table 3-4. Functional Test (Continued)
STEP PROCEDURE DISPLAY PRINTOUT
13 Feed side 2 of data card 1. 6.000000000 00
(flashing)
14 Again feed side 1 of data card 1. Crd
15 Feed side 2 of data card 1. 6.000000000 00
(pause)
-1.000000000 00
(flashing)
16 Read side 1 of data card 2. -1.000000000 00
(pause)
=18,-12  sxx
-4.444444344-44 T
-2,333333233-23
=2.222222222-22 %
=1.111110811-11 K
51. é
-2.2383822485+21 1
31. <
-2.238303285+21 3
4,3B1773678+27 4
a, 5
2, &
g, 7
a. g
. g
-4,444444234-324 H
-2,333332333-22 B
-2,222222222-22  C
-1.115111111-11 G
£.peawaBrAR-77 E
-5 I
-8.888888888-88
17 Switch to PRGM mode. 218 21 16 13
18 Press: ®DE OO 200 -41
19 Press f PRINT: 001 21 11
2ea X2y -4i
4 2 -24
2re SN 18 41
283 e* 33
204  ESBc 27 e 13
zas BCLA 36 11
Zr6¢  FRCLE 36 1z
28?7 RCLC 3o 13
2e¢  RCLD 36 14
2es ENE -13
218 PRTH -14
20 Immediately after line 209 appears,
switch print mode to TRACE mode.
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Table 3-U4. Functional Test (Continued)
STEP PROCEDURE DISPLAY PRINTOUT
211 FIx
212 PEST
212 FFEE
214 SFC
215 RCLE
216 ¥
217 k-sS
218 xLElLc
218  RCLi
228 REYY
221 ETGa
222 D5ZI
223 FSE
224 FETN
21 Insert side 2 of data card 2. Error ERFOK
22 Switch to RUN mode. Error
23 Press -8.888888888-88
3-18. KEYBOARD TEST
3-19. This test is used to check the operation of each key on the

keyboard after the calculator is assembled.

3-20.

To run this test:

a. Set switches as follows:

OFF I ON

TRACE

MAN HW NORM
PRGM (MM RUN

b. Enter the key sequence of table 3-5.

c. Switch operating mode to PRGM EHII RUN

d. Press @@ PRINT: (PrRGM )

3-10
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e. Compare resulting printout with that shown in table 3-5.

f. If printout is correct, proceed with the diagnostic test (paragraph
3-21); if not, inspect keyboard and replace if necessary, then
proceed with the diagnostic test.

Table 3-5. Keyboard Test

KEYSTROKES PRINTOUT
FIX Aal Fix
pas &C1
aRs ENG
aad  FRTY
pac EWTt
agae ENTT
aars LHS
] aas EEX
(R+) was o
Gig R4
f11] 7
(9 612 8
K] g
X%y Bla X
(4 @15 HEY
B a1 4
(e Aarg 5
a R1& 6
cLx Bai1g -
6] aze CLX
@ Bzl i
B) a2z b
az22 2
[ aza +
D) 225 (1
© Az .
627 Fog
Vx azk 1%
az9 XE
a3u ‘8
A3l
a3z I+
[SIN | @33 SIN
CoS B34 cas
P35 THN
>R} A36 *
@ 837 KCLa
(1] a3é IINN|

3-11
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Table 3-5. Keyboard Test (Continued)

KEYSTROKES PRINTOUT
[y f3s ¥
a4a LN
a B4 e¥
(>P] a4z +f
A a4z STO#A
(A A44 RCLA
L M A P45 xiBLp
(A] 246 LTOR
(A Ag47 ESBR
RTN f48 FTN
[ 1 ] (1] 649 p&zi
0020 ca ISZ1
A 851 6SBr
a a5z &5BE
RAS3 GSBC
D] as54 ESRO
a aSs =EBE
N1 FrS

3-21. DIAGNOSTIC TEST

3-22. This test ensures that the calculator will not fail when the user
runs the diagnostic program supplied with the HP-97 Standard Pac. It checks
the operation of the card reader and identifies failure-prone ROMs.

The test is run in two parts: part one verifies the diagnostic test

program; part two tests the data ROMs, and is required only under certain
conditions.

3-23. Diagnostic Test, Part One

3-24., To verify the diagnostic test program, follow the procedures shown
in table 3-6. If the indicated display or printout is not obtained, or if
"Error" is displayed, return to step 13 in table 3-8. If the calculator
passes part one of the test, proceed with part two, if required. Otherwise
return to step 13 in table 3-8.

3-12
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3-25. Diagnostic Test, Part Two

3-26. To identify failure-prone data ROMs follow the procedures shown in
table 3-7. The test should be conducted at a temperature, T, that should

be as close to 40 degrees C as possible. (The limits on T are Room
temperature < T < 40 degrees C.) The test should be conducted for a minimum
of 4 hours and a maximum of 24 hours. (The 24 hour maximum may be exceeded
if required by test conditions.) The diagnostic test, part two, is mandatory
under the following conditions:

a. The logic ICs are replaced.
b. Reported failures can not be repeated.
c. No failure has been reported or is apparent.

The test may be conducted under other conditions if it is considered
desirable to do so.

3-27. If the calculator fails the test, proceed to the component-level
tests of paragraph 4-10. If the calculator passes the test, repeat the

diagnostic test, part one.

Table 3-6. Diagnostic Test, Part One

STEP PROCEDURE DISPLAY PRINTOUT
1 Set switches:
OFF NI ON
TRACE
MAN (MW@ NORM
PRGM I RUN
2 Read side 1 of diagnostic
test part one card. CRD
3 Read side 2 of diagnostic
test part one card. 0.00
Yy Press A (flashing) —_
¥EX
-8.888888888-88 -z. &8¢ E33
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Table 3-7. Diagnostic Test, Part Two

STEP PROCEDURE DISPLAY PRINTOUT
1 Set switches:
OFF NI oN
TRACE
MAN (WM NORM
PRGM MM RUN
2 Read side 1 of diagnostic
test part two card. CRD
3 Read side 2 of diagnostic
test part two card. 0.00
y Press A¥ (flashing)

*¥ The first line is printed after the program is run continuously for
one hour. Each subsequent line is printed at hourly intervals.
Numbers therefore indicate the number of hours the test has run.

Note: Refer to paragraph 3-26 for temperature requirements.

3-28. HP-97 ASSEMBLY REMOVAL AND REPLACEMENT PROCEDURES

3-29. The following procedures describe in detail removal and replacement
of the HP-97 assemblies. Follow all directions as given, step by step, to
detach and replace any HP-97 assembly. In most cases it will be necessary
to perform first the previous steps as indicated.

3-30. For a list of replaceable assemblies, refer to section VI. To

reassemble the HP-97, follow the removal-replacement procedures in reverse
order. The removal-replacement procedures are given in the following order:

a. Battery pack removal.

3-14
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Battery door latch removal/replacement.
Bottom case assembly removal.

Rubber feet replacement.

Printer assembly removal.

Logic printed-circuit assembly removal.
Support plate assembly removal.

Card reader assembly removal/replacement.
Keyboard printed-circuit assembly removal.
Spacers, spring strips and slide switch replacement.
Key and key spring replacement.

Paper advance switch assembly replacement.

H X G H S0m@ 0O QA 0 T

—_
.

Battery Pack Removal

a. Lay the calculator upside down in a
support fixture, part number
T-155321.

b. While grasping the sides of the
calculator, place each thumb firmly
over the ridged door latches as
shown.

c. Slide both latches inward with
thumbs until they click.

d. Place one hand under the calculator
(on the keyboard) and the other hand
over the battery door.

e. Rotate the calculator to the face up
position and allow the battery door

and battery pack to fall into your
hand.
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2. Battery Door Latch Removal/Replacement
a. Perform removal step 1.

b. Lift inside tab over ridge and slide
latch out.

c. To replace latch, slide latch into
slot until it snaps over ridge.

Note: Make certain the foam tape is
securely in place on the door. It holds
the battery firmly in place.

3. Bottom Case Assembly Removal

a. Perform removal/replacement
procedure 1.

b. Remove the six Phillips screws as
shown.

c. Lift off the bottom case.

4, Rubber Feet Removal/Replacement

a. Grasp each rubber foot firmly with c. Firmly press in new feet
needle-nose pliers. while being careful not to
b. Pull out firmly to remove. damage bottom case.

d. Cut off excess rubber.
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5. Printer Assembly Removal

a.

b.

Perform removal/replacement
procedures 1 and 3.

Remove the three printer supporting
Screws.

Carefully disconnect printer PCA
from logic board.

Carefully 1ift out the printer
assembly from calculator.

Logic Printed-Circuit Assembly Removal

Pull up-alternating pressure between
left hand and right-on the logic PCA
until it is free of the 18- and 9-
pin connectors on the keyboard PCA.

Assembly-Level Maintenance
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b. Remove the card reader cable from
the connector on the logic board by
inserting the large end of the
connector tool (T-155435) into the
connector and then pulling the cable
free.

During reassembly, insert the cable
together with the connector tool
into the connnector; then remove the
cable tool.

Note: The cable should be positioned with its contacts facing the top of
the connector, and the connector tool should be positioned between these
contacts and the connector.

c. Carefully disconnect the battery :
RED

leads (one red/white and one red) .
from one side of the logic . __RED/WHITE
printed-circuit board, and the three . L WHITE

paper advance switch leads (one red,
one black, and one white) from the
other side of the board.

WHITE

d. Lift off the logic printed-circuit
assembly.




HP-97

7. Support Plate Assembly Removal

a. Perform removal/replacement
procedures 1, 3, 5, and 6.

b. Remove the seven support plate
retaining screws.

c. Lift off support plate.

d. Lift off paper cover.

8. Card Reader Assembly Removal/
Replacement

a. Perform removal/replacement
procedures 1, 3, and 5 through 7.

b. Remove the three Phillips screws

indicated and lift the card reader

assembly off the support plate.

Assembly-Level Maintenance
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To replace the card reader assembly,
first remove the card reader cable
using the connector tool as in step
6b.

Place the card reader installation
tool (part number T-155239) into the
card reader cable slot as shown.

Place the card reader assembly onto
the support plate straddling the
tool as shown, and insert screws
into the slots of the three feet of
the card reader support.

Rotate the card reader assembly
clockwise to position the two feet
against opposite sides of the long
arm of the tool.

Tighten the three screws while
holding the card reader assembly in
the position described in step f.

Insert the card reader cable into
the connector as in step 6b.

HP-97
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9. Keyboard Printed-Circuit Assembly
Removal

a. Perform removal/replacement
procedures 1, 3, 5, 6, and 7.

b. Apply light upward pressure to top
case as shown.

c. Press inward on red display window
to separate from top case.

d. Remove the two keyboard support
SCrews.

Note: Be careful not to bend the
connector and plastic guide pins
that are located on the bottom.

e. Lightly press outward on the
keyboard and remove.

CAUTION

Do not put any sharp bends in the
display cable as it may fracture and
break.

10. Spacers, Spring Strips and Slide
Switch Replacement

a. Perform removal/replacement
procedures 1, 3, 5, 6, 7, and 9.

b. Remove the seven Phillips retaining
sScrews.

c. Carefully 1lift off circuit board.
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1.

3-22

Note position of guide pins and
holes for the next operation.

Lift off upper spacers.
Lift off key spring strips.
Lift off lower spacers.

To replace key spring strips and
spacers, carefully replace each in
reverse order to that described
above.

To replace a spring contact or slide
switch, 1ift it out with a tweezers
or needle-nose pliers as shown.

When replacing a spring contact,
clean it with FREON and apply a
small amount of Silicone lubricant
on the keyboard PCA switch contacts
before reassembly.

Hat, Key, and Key Spring Replacement

Push key to be replaced so that hat
is elevated.

Pull off hat and allow key and key
spring to fall out.

To replace, align key and spring
properly, then push the hat onto the
key stem until it snaps into place.

HP-97
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12.

Paper Advance Switch Assembly
Replacement

Perform removal/replacement
procedures 1, 3, 5, 6, and 7.

With needle-nose pliers firmly grasp
the paper advance key, pressing the
tabs on the switch cover inwards.
Firmly pull out to remove.

Remove spring.

With needle-nose pliers, remove
switch retaining nut.

Replace paper advance switch
assembly.

Assembly-Level Maintenance
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Table 3-8. Assembly Level Troubleshooting Procedure

Use this procedure to isolate a malfunction to a replaceable assembly.

STEP

ACTION

a. Unplug the AC Adapter/Recharger
from the calculator.

b. Measure the AC voltage at the
power outlet, VIN.

c. Measure the AC voltage at the out-
put of the Adapter/Recharger,
VOUT.

d. Calculate VMIN and VMAX as
follows:

For VIN=230 Vac approx.
VMIN=VIN/21.10
VMAX=VIN/15.65

For VIN=115 VAC approx.
VMIN=VIN/10.55
VMAX=VIN/7.82

a. Connect an 11 ohm, 5%, 5W load
resistor across output of the
AC Adapter/Recharger.

b. Measure VOUT across the load
resistor.

Replace the battery pack.
(Save the old pack for future
checkout.)

If VOUT is between VMIN
VMAX, go to step 2.

and

If VOUT is outside VMIN and
VMAX, replace the AC Adapter/
Recharger. Then go to step 2.

If VOUT is between 6.2 and
7.4 Vac, and the display is
blank, go to step 3.

If VOUT is less than 6.2

or more than 7.4V replace

the Adapter/Recharger. If the
display is blank, go to

step 3.

If the display is not blank,
charge the battery for

least 10 minutes, and then go
to step T.
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Table 3-8. Assembly Level Troubleshooting Procedure (Continued)

STEP

ACTION

Replace the logic PCA.

a.Return the original logic PCA.

b.Replace the printer assembly.

a.Return the original printer.

b.Replace the keyboard PCA.

If the display is blank, go to
step 4.

If the display is not blank,
charge the battery for at
least 10 minutes, and then go
to step 7.

If the display is blank, go to
step 5.

If the display is not blank,
charge the battery for at
least 10 minutes, and then go
to step 7.

If the display is blank, go to
step 6.

If the display is not blank,
charge the battery for at
least 10 minutes, and then
go to step 7.

If the display is blank, send
the calculator to Special
Handling.
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Table 3-8. Assembly Level Troubleshooting Procedure (Continued)

STEP

ACTION

10.

Set the switches as follows:

OFF IHIM ON
TRACE

MAN IMM NORM

PRGM EHII RUN

Key in -8.888888888-88.
The display should read

-8.888888888-88.
Possible problems include:

o] digit over bright on dis-
play.

o] digit turns on next digit,
causing a ghost image to
appear.

o] one digit missing segments.

o] all digits missing same
segments.

o) single digits missing from
display.

o] segments of digits shorted.

Press [PRINT x].

The printer should print
-8.888888888-88. Check for
acceptable print intensity.

Press all the keys.

If the display is satisfac-
tory, go to step 9.

If the display is blank, go to
step 14.

If the printer operates satis-
factorily, go to step 10.

If the printer does not oper-
ate satisfactorily, go to step
16.

If the keys "feel positive",
go to step 11.

If the keys do not feel posit-
ive, go to step 20.
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Table 3-8. Assembly Level Troubleshooting Procedure (Continued)

STEP

ACTION

1.

12.

13.

Read the data card 2.

Check for the following:

o "ERROR" displayed.

o card reader motor noisy.
o motor doesn't turn on.

o motor turns on but card
doesn't feed.

o card feeds, but is not
read correctly.

o card is not written on
correctly.

o card with cutoff corner
is overwritten.

o card sticks in card reader.

Test individual function oper-
ation by pressing the function
keys (refer to paragraph 3-7).

Run the full operational test.
(Refer to paragraph 3-9.)

If the card is read correctly,
go to step 12.

If the card is not read cor-
rectly, go to step 27.

If the functions operate cor-
rectly, go to step 13.

If the functions do not oper-
ate correctly, replace the
logic PCA and the keyboard PCA
in order. Then go to step 13.

If the test is satisfactory,
the calculator is repaired.
STOP TESTING HERE.

If the test is not satis-
factory, go to step 28.
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Table 3-8. Assembly Level Troubleshooting Procedure (Continued)

STEP ACTION
14,
Replace the logic PCA If the display is blank, go to
(unless it was replaced step 15.
in a previous step in which
case go to step 15). If the display is not blank,
return to step 9.
15.
a.Return the original logic PCA,
if necessary.
b.Replace the keyboard PCA. If the display is blank, send
the calculator to Special
Handling.
If display is not blank,re-
turn to step 9.
16.
Replace the logic PCA
(unless it was replaced
in a previous step in which
case go to step 17).
17.
Key in -8.888888888-88.
18.
Press [PRINT x]. If the printer operates satis-
factorily, return to step 10.
If the printer does not oper-
ate satisfactorily, go to step
19.
19.
a.Return the original logic
PCA, if necessary.
b.Replace the printer assembly. Return to step 10.
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Table 3-8. Assembly Level Troubleshooting Procedure (Continued)

STEP ACTION

20.
a.Replace the defective keys.

b.Press all the keys. If the key(s) "feel positive",
return to step 11.

If the key(s) do not feel pos-
itive, go to step 21.
21.
a.Return the original key(s).

b.Replace the spring(s).

c.Press the key(s). If the key(s) "feel positive",
return to step 11.

If the key(s) do not feel pos-
itive, go to step 22.

22.
a.Return the original spring(s).

b.Replace the hat(s).

c.Press the key(s). If the key(s) "feel positive",
return to step 11.

If the key(s) do not feel pos-
itive, go to step 23.

23.

a.Return the original hat(s).
b.Replace the spacer(s).

c.Press the key(s). If the key(s) "feel positive",
return to step 11.

If the key(s) do not feel pos-
itive, go to step 2U4.
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Table 3-8. Assembly Level Troubleshooting Procedure (Continued)

STEP

ACTION

24,

25.

26.

27 .

.Return the original spacer(s).
.Replace the switch contact(s).

.Press the key(s).

.Return the original switch

contact(s).

.Replace the keyboard PCA.

.Replace the logic PCA

(unless it was replaced in
a previous step in which
case go to step 27).

.Read the data card 2.

.Return the original logic

assembly, if necessary.

.Replace the card reader

assembly.

If the key(s) "feel positive",
return to step 11.

If the key(s) do not feel pos-
itive go to step 25.

Return to step 11.

If the card was read satis-
factorily, return to step 12.

If the card was not read
satisfactorily, go to step 27.

Return to step 12.
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Table 3-8. Assembly Level Troubleshooting Procedure (Continued)

STEP ACTION
28.
Replace the logic PCA
(unless it was replaced in
a previous step in which
case go to step 29).
29.
Run the full operational
test. (Refer to paragraph 3-9.) If the operational test is
satisfactory, the calculator
is repaired.
STOP TESTING HERE.
If the operational test is
not satisfactory, go to step
30.
30.
a.Return the the original logic
PCA, if necessary.
b.Replace the printer assembly.
c.Run the full operational test. If the operational test is
(Refer to paragraph 3-9.) satisfactory, the calculator
is repaired.
STOP TESTING HERE.
If the operational test is
not satisfactory, go to step
31.
31.
a.Return the original printer
assembly.
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Table 3-8. Assembly Level Troubleshooting Procedure (Continued)

STEP ACTION

b.Replace the keyboard PCA.

c.Run the full operational test. If the operational test is
(Refer to paragraph 3-9.) satisfactory, the calculator
is repaired.
STOP TESTING HERE.

If the operational test is
not satisfactory, go to step

32.
32.
a.Return the original keyboard.
b.Replace the card reader assembly. If the operational test is
satisfactory, the calculator
c.Run the full operational test. is repaired.

(Refer to paragraph 3-9.)
If the operational test is
not satisfactory, send the
calculator to Special Hand-
ling.
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IV

Component-Level Maintenance

4-1. INTRODUCTION

4-2. This section includes procedures, schematic and assembly diagrams,
and material lists for use in trouble-shooting and repairing assemblies of
the HP-97 calculator. After the procedures of section III have shown a
particular assembly to be malfunctioning, refer to the appropriate section
below:

a. Logic printed-circuit assembly, including the power supply
circuitry--paragraph 4-4.

b. Printer assembly--paragraph 4-21.

c. Keyboard assembly--paragraph 4-28.

d. Display circuitry--paragraph 4-30.

e Card reader assembly--paragraph 4-36.

4-3. RECOMMENDED TOOLS AND FIXTURES

HP PART/MODEL NUMBER DESCRIPTION
0960-0062 Continuity Tester
6040-0329 Lubricant
8690-0060 Desoldering Tool
8690-0082 Desoldering Tool Tip
8690-0129 Soldering Iron
8690-0132 Soldering Iron Stand
8700-0003 X-acto Knife
8700-0006 X-acto Knife Blade
8710-0026 Tweezers
8710-0549 Needle-Nose Pliers
8730-0008 Small Flat-Blade Screwdriver
8730-0020 Phillips Screwdriver
8500-0232 T.F. FREON
8500-0790 MAGNA-SEE
T-155321 Holding Nest
T-155435 HP-91/97 Field Service Connector Tool
T-155428 HP-67/97 Field Service Card Speed Gauge
00091-92137-97 Sequence PROM Assembly
¥ or equivalent




Component-Level Maintenance HP-97

HP PART/MODEL NUMBER DESCRIPTION
ET-9613-91-M Fold Apart Tester
ET-9613-91-A Automatic Tester Option
ET-9610 Test System Mainframe
HP 180C/1801A/1820C* Oscilloscope. Measures pulse at 0.50 us

Maximum amplitude 13 Vdec.
HP 6213C* Power Supply. Variable output rated at
10 Vdc at 5A. (Add a 0.1 uf ceramic
capacitor across output terminals).
HP 3469B*¥ Multimeter. Accurate to 0.01 Vdec.
HP 10004% Oscilloscope Probe.
-— Soft Rubber Pencil Eraser
- Retaining Ring Applicator, 1/16"
-— Retaining Ring Applicator, 3/32"

(See appendix
(See appendix

(See appendix C.) Program Memory Test Program Card
(See appendix C.) Functional Test Program Card
(See appendix C.) Data Card 1
(See appendix C.) Data Card 2

C.)

C.)

Diagnostic Test, Part One, Program Card
Diagnostic Test, Part Two, Program Card

¥ or equivalent

4-4, LOGIC PCA TROUBLESHOOTING

4-5., To troubleshoot and repair the logic PCA, follow the step-by-step
procedures given in table 4-13. See also the logic PCA component location
diagram (figure 4-9) and schematic diagram (figure 4-10).

4-6. POWER SUPPLY TROUBLESHOOTING

4-7. Troubleshooting of the power supply circuitry- which is located on
the logic PCA- is included in the logic PCA troubleshooting procedure,
table 4-13.

4-8. FAULTY FUNCTION VERIFICATION AND REPAIR

4-9. To verify (and repair if necessary) a suspected faulty function on
the HP-97, follow the procedures of figure 4-1, which refers to table 4-1.

y-2
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G
(D—

\

SET SWITCHES:
orr I ow

TRACE

s L
prcw ] RN

\

PRESS KEYS INDICATED
FOR DESIRED OPERATION.
(SEE TABLE 4-1)

IS
DISPLAY/PRINTOUT

CORRECT
?

YES

SWITCH
CALCULATOR
OFF.

SWITCH TO PRGM MODE.

. IF KEYCODE CONSISTS OF 2

DIGITS, PRESS OPERATION
KEY.

. IF KEYCODE CONSISTS OF 4

DIGITS, PRESS @3 FOLLOWED
BY OPERATION KEY

. IF KEYCODE CONSISTS OF 6

DIGITS, PRESS 2 OPERATION
KEYS FOLLOWED BY (7.

REPLACE (ONE AT
A TIME, RETURNING
TO START AFTER
EACH REPLACE-
MENT) ROM 6,

ROM 2, ROM 0, AND
ROM 1, UNTIL
CORRECT DISPLAY/
PRINTOUT OR
KEYCODE IS
OBTAINED.

IS
KEYCODE

CORRECT
?

REPLACE (ONE AT
A TIME, RETURNING
TO START AFTER
EACH REPLACE-
MENT) THE ROMS
INDICATED UNDER
ROM FAILURE,
UNTIL CORRECT
DISPLAY/PRINTOUT
IS OBTAINED.

Figure 4-1. Faulty Function Verification and Repair

4-3



Component-Level Maintenance HP-97
Table 4-1. Faulty Function Repair
OPERATION KEYSTROKES DISPLAY PRINT | KEYCODE | ROM FAILURE
digit entry (5] 5. 05 3,0,6
CHS 8] -5. 22 3,0
g 0.00 -51 3,0
Blg 5.00 54 1,3,0
B 25.00 53 1,3,0
Yx 8] 0.20 52 1,3,0
(R+] B R Jre Jre HRe) 5.00 -31 3,0
@0 5.00 16-31 3,0
8] (R¢) 5.00 =21 3,0
OEED 208 7.00 -55 1,3,0
a CEEDR 8 3.00 -45 1,3,0
GEED 28 10.00 -35 1,3,0
a8 CEED 208 2.50 _24 1,3,0
@ 0.0000 63 04 3,6,0
SCI 2 G Ed 1.23 02 -12 3,1,6,0
0 E R ED EE 123.00 -11 3,1,6,0
ENG () (2 (B (0] EXE 1.23 03 -13 3,1,6,0
EEX B 1. 09 -23 3,0
X%y (s) GIED (2) X 5.00 -41 3,0
[ ] 0.40
(5] 3 O (LasTX 5.00 16-63 3,0
R0 EOBE 12.3456 16 24 1,3,0
A0 12.35
@ 12.3500
GEB 0 5.00 16 41 3,0
Biajolsio] I 12.00 16 34 3,0
0 @ @ @ 6 (Frac) 0.34 16 44 3,0
(N) 8] + |03 120.00 16 52 2,3,0
[ ] 3.14 16-24 3,2,0
% OEOEED A 9.00 55 1,3,0
OEUEED®EH O 170. 16 55 1,3,0
%CH 13.33
GE 0 0.79 16 45 2,3,0
) /) 57.30 16 46 2,3,0
G 0O 3 0.50 41 2,3,0
0e0 30.00 16 41 2,3,0
®© 0.50 42 2,3,0
e 0 60.00 16 42 2,3,0
TAN (4 (5] G 1.00 43 2,3,0
] ] 45.00 16 43 2,3,0
[ NEa) 1 ] COS -1.00 16-22 3, ACT, 0
BIOjO) /) -1.00 16-23 3, ACT, 0
BlO] | [ ] 0.50 16-21 3, ACT, 0
66 @ 6 GHms) 6.42 16 35 1,3,0
glajoja]  JLXY 6.70 16 36 1,3,0
606G 6.56 16-55 1,3,0
AUEROOBEIDEMS]| 1023

=
|
=
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Table 4-1. Faulty Function Repair (Continued)
OPERATION KEYSTROKES DISPLAY PRINT KEYCODE | ROM FAILURE
@ G EIED & 5.00 34 2,1,3,0
36.87
(+R] GBE0E O EED 36.87 44 2,1,3,0
B8] +R] 4.00
3.00
2.72 33 1,2,3,0
@) e* QLN 1.00 32 2,1,3,0
[ 1 ] 1000.00 16 33 1,2,3,0
2] (0 6B (og) 1.30 16 32 2,1,3,0
(2) EED (6 Ed 256.00 31 1,2,3,0
PRINT X KB PRINT x| 1.00 1.04 -14 0, PIK, 3
PRINT: @ 2.00
@ 4.
@ PRINT: 4.00 1.e@ 7T
.86 I
3.ee6 ¥
4.08 X 16-14 0, PIK, 3
STO ] {@ B 2.00 35 05 3,0
RCL CLX 8 2.00 36 05 3,0
PRINT: 6] 1.00 16-13 0, PIK, 3
2 88 2 2.00
3.00
(4 B8 (4 4.00
@ PRINT: 4.00 6.8 @
1.6 1
2.885 Z
.86 3
4,86 4
.68 5
.86 §
(I
.08 &
g.08 @
6.6 FE
", 1 L
A.E6E [
.08 E
g.o6 ]
G B8 (8) 3 @ (8) 5.00 16-53 3,1,0
@3 (CLReG RCL 0.00
0] 8.00 35-55 01 3,1,0
B sol+ 10 2.00
6 10.00
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Table 4-1. Faulty Function Repair (Continued)

HP-97

OPERATION KEYSTROKES DISPLAY PRINT KEYCODE | ROM FAILURE
sTOf -] Blso D 8.00 35-45 01 3,1,0
B sof - 2.00
6 6.00
83 (1) 8.00 35-35 01 3,1,0
(2] (1 2.00
ey (1) 16.00
[sTof -] B soj) 8.00 35-24 01 3,1,0
@ -] 2.00
D 4.00
GEERE0 16-51 3,0,1,6
[y (4] 0.00
56 1,3,0
=+ + JoR 2.00 16 56 1,3,0,6
® (1] 12.50 16 53 1,3,0,6
0] as 17.79 16 54 1,3,0,6
(key down) 001 51 0,1, 5, CRC
(key up) 0.00
BST (key down) 224 51 0,1, 5, CRC
(key up) 0.00
GO MMOMm 0O0EE 6, 1
PraM [T Run 123 51
@ prRGM [T RuN 22 45 3,2,5,6,0
(positive i) O 2
praM I run
@ (1]
(@ Prem [ RuN 002 21 02
G @ OEREN0 22 45 3,1,2,5,6,0
(negative 1) (@ pram [T RUN 220 51
LBL prGM [T RuN a 21 11 3,0
8] 003 21 13
GTO prem [T Run a 22 12 3,2,5,6,0
praM ([T RuM 002 21 12
PRGM [T RuN (A ]
@} Djajalcssis )+ 23 12 3,2,5,6,0
a1l GEN Q3 24 3,0,6
G Prev MM RN B | 246.00
Xzy? B (x207) (5] @ (x=07) 16-32 3,0
[ ] o [ 1 ] 16-33 3,0
X=0? [ ] 16-43 3,0
X>y7? (1] 16-44 3,0
0 (x>y?) @ (xz0? 16-45 3,0
praM [T Run 008 51 16-35 3, 1,0
X>y? 16-34 3,1,0
X=0? 16-42 3,0
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Table 4-1. Faulty Function Repair (Continued)
OPERATION KEYSTROKES DISPLAY PRINT KEYCODE | ROM FAILURE
0 0]
STF 0REODREGE 21 01 3,6,0
o 0E00CH0 22 01 3,6,0
0E06E08 ’
PRGM [T RuN 002 51
PAUSE prGM [T RuN 0 16 51 0, 3, CRC
@ (Pause ) a
rreMllry. 5 0Y 5.00 (blinking)
CJ BE 5 -62 3,0,6
xxI G0 a 5.00 16-41 3, 1,0
O] ] 20
Crd
(insert data card 1) 5.00
ofr [Nl on
] orr I o 0.00 16-61 6, CRC, 3, 0,
(MERGE) @ o0 16-62 3,0, CRC
(insert card again) 1.00
) 5.00
@ 0.00
(SPACE) €3 PRINT: (SPACE (paper 16-11 0, PIK, 3
moves)
5] GED 23 68 2.00 36 56 3,0
6.00
10.00
88 @ [@mm 5.00 35 45 3,0
(i) © 5.00 36 45 3,0
02 @ @ sTol 1 } + BOFA] 1] 1.00 16 25 46 3,1,0
PRGM [T RUN 001 51
(s2) @ () E&B 68 @ 0 (s7) 16 26 46 3,1,0
o0 0.00
prGM [ run 001 51

47
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4-10. LOGIC PCA OPERATIONAL TEST

4-11. This test is used to identify faulty integrated circuits on the logic
PCA. It is comprised of the following separate tests, which should be run
in the order shown:

a. Initial test.
b. Program memory test.
c. Functional test.

NOTE: If an integrated circuit is replaced, the diagnostic test part two
must be run on the completed calculator before shipment.

4-12., INITIAL TEST
4-13. To run this test:

a. Set switches as follows:

OFF I ON
TRACE
MAN HHI NORM
PRGM IHIM RUN

b. Enter the key sequence of table 4-2. After each keystroke, compare the
number in the calculator display to that in the DISPLAY column. If they
are not the same, one of the ROM's indicated by number in the ROM FAILURE
column is probably faulty. Replace these ROM's in the order indicated;
after each replacement, return to the beginning of the test and run it
again, replacing addtional ROM's as indicated until the number in the
calculator's display agrees with that in the DISPLAY column.

c. Compare the calculator printout to the PRINTOUT column of table 4-2.

If they are not identical, replace (one at a time) ROM 5, ROM 0, and the PIK
chip until the proper printout is obtained when the entire initial test is
run after each replacement. (ROM contents are described in table 4-3.)

4-14, PROGRAM MEMORY TEST

4-15. To run the program memory test, follow the procedures detailed
in the flowchart of figure 4-2.

4-8
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((starT )
: Y

SET SWITCHES:
orr [l o~
prcm [T Run

TRACE

wan R NoRM

READ SIDE1 AND SIDE2 OF
“PROGRAM MEMORY TEST”
CARD.

PRESS:

DISPLAY:
222.00
?

SWITCH TO:
prGm T ruv

DOES
RIGHT SIDE OF
DISPLAY SHOW:
16 1:,6 46

PRESS:

DISPLAY:

0.00
?

IS LEFT
SIDE OF DISPLAY
GREATER THAN
1122

REPLACE CRC, ROM 6, AND
ROM 0, RETURNING TO START
AND CHECKING FOR PROPER
DISPLAY AFTER EACH
REPLACEMENT.

REPLACE ROM 5.

REPLACE ROM 2.

5
—0

Figure 4-2. Program Memory Test
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Table 4-2. Initial Test
KEYSTROKE DISPLAY ROM FAILURE PRINTOUT
Q) 9. 3,6,0
0.1 1,3,6,0 S.e8 1/N
7. 3,6,0
0.78 1,3,6,0 T.eE X
-0.78 3,6,0 CHS
1. 00 3,6,0
1. 07 3,6,0
B 1. 76 3,6,0
[ ] -7.777777777-77 1,3,6,0 1.+76 =
[ 1] -7.777777777-77 6,0
EX) 0.00 3,6,0 21
(1] -7.777777777-77 1,3,6,0 RCLI
-1.357478307-78 2,3,6,0 ThN
[ ] -1.357478307-78 6, 6,0
TANT -7.777777777-77 2,3,6,0 TEN-
-7.777777777-77 6,0
) -7.777777777-77 3,6,0 5T)
(1 ] -7.777777777-77 6, 0
(sz] -7.777777777-77 6,0
(1] -7.777777777-77 3,1,6,0 1551
0.00 3,6,0 TLE
@ -7.777777777-77 3,1,6,0 RCL
Table 4-3. ROM Contents
REFERENCE HP PART
DESIGNATION NUMBER COMPONENT CONTENTS
U1l *¥1820-1812 ACT STACK
*#1820-1596 LAST X
TRIG SCRATCH
U2 *¥1818-0225 ROM 0
*¥1818-0267 INITIALIZES SEQUENCES/
FUNCTIONS DISPLAY SEGMENTS
U3 1820-1751 CRC CARD READ/WRITE
uy 1820-1723 PIK PRINTING
1820-1952 KEY ENTRY
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Table 4-3. ROM Contents (Continued)

REFERENCE HP PART COMPONENT CONTENTS
us ¥%1818-0228 ROM 1 PRIMARY REGISTERS 0-9, A-E, I
+1818-0550 H.MS — & H.MS +
U6 *%1818-0226 ROM 2 PROGRAM STEPS 113-224
+1818-0551 TRIG FUNCTIONS
EXPONENTIAL FUNCTIONS
LOGARITHMIC FUNCTIONS
R->D, D<R
P->R, R&P
DEL
u7 1818-0233 ROM 3 PRINTER (INSTRUCTION/FUNCTION
NAMES)
us 1818-0229 ROM 5 PROGRAM STEPS 000-112
PRINTER MNEMONICS
KEY CODE DISPLAY
u9 1818-0230 ROM 6 SECONDARY REGISTERS 10-19

DISPLAY FORMAT

FLAG STATUS

PROGRAM COUNTER
SUB-ROUTINE RETURN STACK
DIGIT ENTRY SCRATCH

¥ Part number 1818-0267 ROM O must be used if American Micro-systems,
Inc. part number 1820-1596 ACT is used.

¥%¥ Part number 1818-0228 ROM 1 must be used with part number
1818-0226 ROM 2 only.

+ Part number 1818-0550 ROM 1 must be used with part number 1818-0551
ROM 2 only.
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4-16.

4-17.

FUNCTIONAL TEST

shown in table 4-4.

4-18.

After each

HP-97

To run the functional test, follow the step-by-step procedures

When the indicated display is not obtained, replace IC's (CRC,
PIK, or ROM's designated by number) one at a time.

replacement, return to step 1 of the functional test and reiterate,
replacing the indicated IC's until the proper display is obtained.

4-19.

Before using data card 1 in step 12, erase it using the

following procedures (to save time, a number of cards can be erased
at the same time and all labeled data card 1 for use in later repairs):

a. Switch a working calculator ON.

b. Switch to PRGM mode.

c. Feed both sides of data card 1 through the card reader.

4-20.

This

Steps 16A, 16B, and 16C are checkpoints to identify the point
at which the functional test program halts or begins to loop endlessly.

location is needed to isolate the probable ROM failure,
in table 4-5.

as given
The numbers are displayed only to indicate these checkpoints

and need not be checked for accuracy; this is done internally by the
functional test program.

Table 4-4., Functional Test
STEP PROCEDURE DISPLAY PRINTOUT REPL AICCEMENT
1 Set switches:
orr I o~
TRACE
mAN [Tl NoRrM
PRGM [} RUN
2 Press 0.00
3 Read side 1 of functional test card. Crd
4 Read side 2 of functional test card. 0.000000000 00 CRC, 0
5 Switch to PRGM mode. 0.00 CRC, 1,0
6 Press 224 24 0,5,1, CRC
7 Press 001 00 0, 5,1, CRC
8 Press €3 000 0,2
9 Press (A ] 001 21 11 0,2,1,6,5
10 Switch to RUN mode. 0.000000000 00 2,1,0
11 Press 3 -7.777777777-77 See Fig. 4-3
(pause)
Crd See Fig. 4-3
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Table 4-U4, Functional Test (Continued)

STEP PROCEDURE DISPLAY PRINTOUT REPL AIgEMENT
12 Feed side 1 of data card 1. Crd
13 Feed side 2 of data card 1. 6.000000000 00 See Fig. 4-3
(flashing)
14 Again feed side 1 of data card 1. Crd
15 Feed side 2 of data card 1. 6.000000000 00
(pause)
-1.000000000 00 See Fig. 4-3
(flashing)
16 Read side 1 of data card 2. -1.000000000 00 See Fig. 4-3
(pause)
16A 30.88997250 See Fig. 4-3
(pause)
16B -2.238303285 21 See Fig. 4-3
(pause)
16C 4.301773670 27 See Fig. 4-3
(pause)
—iB, =12 ¥y
-4.444444344-44 T
-2,333332333-28
-2 232522222-2¢2 Y
-l 11111111-14 X
0, PIK, 3, 1
51, @
-2, 238382255+ i
31. Z
-2, 23683R3225+21 3
4, 381773678+27 4
&, &
2, &
g
b
f
& 0, PIK, 3, 1
[
U
E
-5 i
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Table 4-U4. Functional Test (Continued)
IC
STEP PROCEDURE DISPLAY PRINTOUT REPLACEMENT
16D -8.888888888-88 See Fig. 4-3
17 Switch to PRGM mode. 218 21 16 13 5,0,1
18 Press: 020 200 -41 51,0
19 Press: [ PRINT: 001 21 11 5,1,0
kv -41
: =24
SIN- 16 41
e” 33
GSBe 22 1e I3
RCLA 36 1i 5,0, 3, PIK
RCLE 26 iz
RCLE 3¢ 13
RCLD 26 14
ENE -13
PRTX -14
20 Immediately after line 209 CRC (if format of
appears, switch print mode to printout does not
TRACE mode. change as shown)
211 Fix
212 FR3T
217  FREEG
214 SFC
215  FRCLE
21e X
217 f:5
2:8 *LBLe 5, 0,3, PIK
219 RCLi
228 XEY?
221 6T0a
22 051
223 PSE
224 RTN
21 Insert side 2 of data card 2. Error 0, 6, CRC
ERROF 0, PIK
22 Switch to RUN mode. Error 0, CRC
23 Press -8.888888888-88 3,6,0

4-14
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REPLACE:*
CRC, ROM 6,
ROM 0.

'

YES

RETURN TO STEP 1 OF
FUNCTIONAL TEST, TABLE 4-3.

A

DISPLAY:
“ERROR”
?

“ERROR” DISPLAY

IMMEDIATELY FOLLOW

CARD READ OR WRITE
?

PRESS: [1])

REPLACE IC'S IN
ACCORDANCE
WITH POINT AT
WHICH CAL-
CULATOR HALTS
OR LOOPS (SEE
TABLE 4-4).

RETURN TO STEP 1 OF
FUNCTIONAL TEST, TABLE 4-3.

REPLACE IC'S IN ACCORDANCE
WITH DISPLAYED VALUE (SEE
TABLE 4-5).

*REPLACE THE INDICATED IC’S ONE AT A TIME, RETURNING
TO STEP 1 OF FUNCTIONAL TEST AFTER EACH REPLACE-
MENT. CONTINUE REPEATING THE FUNCTIONAL TEST,
REPLACING IC’S UNTIL ERROR DISPLAY IS NOT GENERATED.

NOTE: THE DIAGNOSTIC TEST, PART TWO (PARAGRAPH
3:26) MUST BE CONDUCTED ON ANY UNIT IN WHICH IC’S
HAVE BEEN REPLACED.

Figure 4-3. IC Replacement Flowchart, Functional Test
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Table 4-5.

IC Replacement, Calculator Halted or Looping

BETWEEN STEPS IC REPLACEMENT*
11 — 16A 6,3,0
16A — 16B 1,3,0
16B — 16C 2,1,3,0
16C — 16D 5,3,0

*Replace the indicated IC’s (designated by ROM number) one at a
time, returning to step 1 of functional test after each replacement.
Continue repeating the functional test, replacing IC’s until proper

display is obtained.

HP-97
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Table 4-6. IC Replacement, Error Display

DISPLAYED VALUE** IC REPLACEMENT*

=5 5,0,3

—4 2,1,3,0
-3 1,3,0
-2 3,1,0

-1 CRC, 6,0, 3
0—>9 1,3,0
10 —> 19 6,3,0
20 — 23 1,3,0
24 3, 1,0

any other value 3,2,1,0

*Replace IC’s (CRC, or ROM'’s designated by number) one at a
time, returning to Step 1 of functional test after each replacement.
Continue repeating the functional test, replacing the indicated IC’s
until “‘Error’’ display is not generated.

**Display format for value may vary.
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Table 4-T7.Logic Printed-Circuit Assembly A1 (00097-60015) Replaceable Parts

REFERENCE HP PART NUMBER DESCRIPTION
DESIGNATION OLD NEW
c1,3 0180-0575 CAPACITOR, fxd, 2.2 uf
c2 0180-2933 CAPACITOR, fxd, 68 uf
on 0180-2615 CAPACITOR, fxd, 22uf
c5 0160-4697 CAPACITOR. fxd, 3900 pf
Cc6 0180-2602 CAPACITOR, fxd, 47 uf
CR1 thru CRY 1901-0704 DIODE, silicon
CR5 thru CR7, 10 1901-1098 DIODE, silicon
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Table 4-T7.Logic Printed-Circuit Assembly A1 (00097-60015) Replaceable Parts

(Centinued)
REFERENCE HP PART NUMBER DESCRIPTION
DESIGNATION OLD¥ NEW* ¥

CR8 1902-1324 DIODE, zener

CR9 1902-1314 DIODE, zener

R3,7 0683-1025 RESISTOR, fxd, 1K, 5%
R4 0683-2215 RESISTOR, fxd, 220 ohm
RS 0683-1525 RESISTOR, fxd, 1.5K, 5%
R6 0683-1515 RESISTOR, fxd, 150 ohm
R8 0683-1035 RESISTOR, fxd, 10K, 5%
R9 0683-3915 RESISTOR, fxd, 390 ohm
R10 0811-1674 RESISTOR, fxd, 4.7 ohm, 2W
Q1,5 1853-0395 TRANSISTOR, PNP
Q2 1854-0668 TRANSISTOR, NPN
Q3 1854-0071 TRANSISTOR, NPN
Q4 1854-0713 TRANSISTOR, NPN
T1 9100-3594 TRANSFORMER, toroidal
U1 1820-1812 1820-1596+ INTEGRATED CIRCUIT, ACT
uz 1818-0225++ 1818-0267 INTEGRATED CIRCUIT, ROM O
U3 1820-1751 INTEGRATED CIRCUIT, CRC
Uy 1820-1723 1820-1952 INTEGRATED CIRCUIT, PIK
us 1818-0228 1818-0550+++ INTEGRATED CIRCUIT, ROM 1
ué 1818-0226 1818-0551+++ INTEGRATED CIRCUIT, ROM 2
u7 1818-0233 INTEGRATED CIRCUIT, ROM 3
us8 1818-0229 INTEGRATED CIRCUIT, ROM 5
U9 1818-0230 INTEGRATED CIRCUIT, ROM 6
J1-5 1251-0600 CONNECTOR, 1-pin
J8 1251=4426 CONNECTOR, 13-pin
P1 1251-4289 CONNECTOR, 21-pin

00097-80015 BOARD, etched

¥¥%¥ Order new part numbers cnly.

¥ 0ld parts appear on Legic PCA 00097-60001 only.

+ 1820-2530 may be used if 1820-1596 is ncot available.

+<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>