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SECTION

General Information

1-1. INTRODUCTION

1-2. This service manual contains .information necessary to troubleshoot znd
.repair HP-41/C/CV/CX series calculators. Appendix A gives information for
testing plug-in memory modules and application modules. Service information
for other plug-in accessories is presented in separate manuals. Other
reference material and service notes are contained in appendices B and C.

1-3. The manual is divided into six sections, which give:

+ A general description of the HP-41 calculators (section I).

An explanation of how they work (section II).

Information for disassembly and reassembly (section III).

Steps for troubleshooting and testing the calculators (section IV).
A description of the plug-in service modules (section V).

. A list of replaceable parts (section VI).

=D OO0 O

Primary Data Storage Registers The Automatic Memory Stack
The HP-41 family has registers that can be al- ;
localed to data storage or program memary in Rgiters |
any combination, As you add HP Memory Mod- 7 ]
ules (up to four) or swilch from HP-41C to
HP41-CV/CX, the total number of registers can
Increase 1o 319 (64 registers for each memory
module). When allocaled, data storage reqis-
lers numbered R, through R, are Primary
Data Storage Registers.

Z
Y
X

LAST X

- E—

The ALPHA Register

R,; aSM  LOL G0 By (Holds up to 24 characters)

=y -y -§F ¥
O B

150G i CLasa

Cata D,

—_— 00
—

LBy ¥

=1 CF F5°
Extended Data Storage Registers : E E 2

When allocated, data slorage registers num- 24 SCLR
bered R, through R,,,,, are Extended Dala
Slorage Registers.

Fil“:hﬂl
Hl'lﬂll
F‘l'lﬂ.il‘l

FII.'IIII

Figure 1-1. HP-41 Keyboard
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General Information HP-41

1-4. DESCRIPTION

1-5. The HP-41 is 3 handheld, alphanumeric programmable scientific computer
with input/output capabllities and a continuous memory. It also features a
user-definable keyboard for personalized usage.

1-6. Memory Configuration

;_Ei T?E1mEmgry configurations for the U41-series calculators are shown in
able 1-1.

Table 1-1. Memory Configuration

| Main Memory r Total
Initial Configuration Extended ;
[ Device ] Total -1_ Data Storage Uncommitted 1_ Memory
HP-U41C 63 17 (RO0O-R16) 46 0
HP-U41CV 319 273 (RO0-R272) L6 0
HP-41CX 319 100 (RO0-R99) 219 124

1-8. The automatic stack registers are T, Z, Y, X, and Last X. The ALPHA
register holds up to 24 characters.

1-9. The H41-series calculators have registers that can be allocated to data
storage or program memory in any combination. As you add HP Memory Modules
(up to four) or step up to an HP-41CV or HP-41CX the total number of
registers can increase to 319 (64 registers for each memory module). When
allocated, data storage registers ROO through R99 are primary data storage
registers. When allocated, data storage registers R100 through R318 are
extended data storage registers.

1-10. The HP-41 system is designed for accurate service. The use of a
plug-in service module reliably tests the entire calculator and provides a
visual output of its diagnosis that expedites troubleshooting for most

repairs.

1-11. The specifications of the HP-41 are summarized in table 1-2. A
detailed description of the proper use of this calculator is contained in the

HP-41C Owner's Handbook and Programming Guide. Operating conditions which
result in an error message are presented in appendix E of the handbook.

1-2



HP-41 General Information

Table 1-2. Specifications

Physical Properties

© Length: 14.27 centimeters (5.62 inches). |
0 Width: 7.86 centimeters (3.09 inches).
0 Height: 3.33 centimeters (1.31 inches). |
O Weight: 205 grams (7.2 ounces) with batteries.
i
Power
| © Batteries: Four 1.5V, size N batteries, replaceable by the user. i
O Battery current: Mode Typical Worst Case
Run 10 ma 15 ma
Standby 1 ma 1 ma
Sleep 10 ua 30 ua
Temperature

0 Operating: 0° to 45°C (32° to 113°F)
O Storage: -20° to 60°C (-4° to 140°F)

Display

0 Liquid crystal display has 12 character positions and 12 annunciator
words.

O Each character position consists of 17 segments, including 3
punctuation segments.

0 Numbers are shown with maximum of 10 digits, or an 8-digit mantissa
and a 2-digit exponent.

© Displayed numbers are rounded to the last displayed digit;
calculations are performed internally with at least 10 digits.

O Range of displayed numbers is +1.0000000 X 10-” to +£9.9999999 X 10%
plus zero.

O Alphanumeric characters include A through Z, a through e, 0 through

9, plus 37 special characters, some of which can be obtained only
by using special plug-in accessories.

1-12. IDENTIFICATION

1-13. The serial number of the calculator is used for identification and
determination of warranty status. It is located on the bottom case at the

upper right-hand corner, adjacent to the I/0 ports. Its format is described
below:

1-3



General Information HP-41

A
B

Y Y WW & X & X X
S il B B e e

I : :

I I S |

I ; - I

| | | ]

| | [ I

: | ? S Sequence number.

i I ]

I i I

I | |

| | e e e s o o e e Location manufactured:
| I

L : A = USA

i i

| \ B = Brazil

I I

| i Q = United Kingdom
| i

| [

| | S = Singapore

i I

| I

: tmm e mm e e e = Week manufactured.
i

i

T T — Year manufactured

(years since 1960)

1-14. The week code is set ahead by eight weeks to allow time for the
product to get from the factory to the dealer. For example, a calculator

with the week code 1945 was manufactured in week 37 (37+8=45) of 1979.

Note: Some errors were made in the week codes for the first weeks of a new
year. For example, a week code of 1953 should read 2001.



SECTION
I1

Theory of Operation

2-1. FUNCTIONAL DESCRIPTION

2-2. The HP-41C/CV/CX designs (see figures 2-1 and 2-2) are based on the
following primary electrical components:

+ The CPU (central processing unit).

. One, two or three ROMs (read only memory).
- The D/S data storage circuits.

. The display driver circuit.

. The power supply.

. The timer circuit (-41CX only).

- LD O

The power supply 1s a conventional bipolar integrated cicuit (IC); all other

ICs employ CMOS (complementary metal-oxide-semiconductor) circuitry, enabling
the calculator to have a continuous memory.

2-3. Manual input to the calculator is through a 39-position keyboard:
visual output is through an LCD (liquid crystal display) with 12 character

positions. Four input/output (I/0) ports provide additional access to the
calculator. An audible alarm is also featured.

2-4. The system operates serially on 56-bit information, with data
represented as binary-coded-decimal (BCD) numbers, and instructions and
addresses as binary numbers. The timing of the system is referenced to the
b2 signal from the CPU. (Signal names are listed in table 2-1.) A bit time
(the period during which a single bit of data is transferred) is the time
Interval between the trailing edges of two successive ®2 pulses. A word time

consists of 56 bit times (0 through 55) and is the basic interval for
information transfer.

2-5. CPU

I
o

The CPU consists of eight basic sections:

Timing generator.

Instruction processor.

. Address, status, and flag registers.
. Data registers.

. Arithmetic processor.

Conditional test logic.

Power control logic.

. Keyboard interface.

o@D o0 oW

These are described in the following paragraphs.



Theory of Operation

HP-41

—=1 BATTERIES

POWER
SUPPLY

- ALARM

KEYBOARD

LIQUID CRYSTAL DISPLAY

DISPLAY
DRIVER

/O PORTS

Figure 2-1. HP-41C/CV Block Diagram
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LIQUID CRYSTAL DISPLAY

——=1 BATTERIES
—--41CX Only

POWER DISPLAY
SUPPLY DRIVER Vee

1

| /O PORTS

— — — — —

L L=y

KEYBOARD

Figure 2-2. HP-41C/CV/CX Common Board Block Diagram



Theory of Operation HP-U1

2-T. Timing Generator. This section of the CPU includes logic for
generating three timing signals (41, 2, and SYNC) used to synchronize the
System ICs. The nominal oscillator frequency of 1440 kHz is reduced by a
factor of 4 to produce a system operating frequency between 343 and 378 kHz,
which is the frequency of the 41 and ®2 pulses. These pulses have a width of
dpproximately one-eighth of a period. The &1 pulses lead the %2 pulses by
approximately three-eighths period.

|
Table 2-1. Signal Names

SIGNAL DESCRIPTION

B3 I1/0 port coding

BY I/0 port coding

DATA Data line

DPWO Display power on/off line
FI Input flag line

FO Flag line to alarm

GND Ground

ISA Instruction/address line

KCO thru KCY
KRO thru KRY
LLD
L1V thru L3V
0S1

Keyboard column lines
Keyboard row lines
Low level detect line
Display voltages
Display oscillator

POR Power-on reset line

PWO Power on/off line

SYNC Timing/information line
VBAT Battery voltage

VCC System voltage

VCI Voltage control input line
VCO Voltage control output line
$1 Timing line

P2 Timing line

2-8. The SYNC signal, consisting of a 10-bit pulse during bit times 44
through 53, has two main functions. The first SYNC pulse generated by the
CPU following power-on is used to initialize the timing circuits of the
system IC's. Subsequently, the presence or absence of the SYNC pulse
indicates whether information on the ISA line is an instruction or an
address. (The SYNC pulse is suppressed when the system is

2-4



HP-41 Theory of Operation

controlled by a plug-in accessory.) Additionally, when the CPU timing
circuit is disabled (STANDBY and SLEEP modes), the CPU sets the SYNC line

equal to the DPWO signal from the display driver for access at the input/
output ports.

2-9. The CPU also includes a status counter which generates a four-bit pulse

al a digit time specified by the CPU instruction processor. It is used to
Set conditions within the CPU.

2-10. Instruction Processor. The CPU instruction processor decodes
instructions arriving on the ISA line and directs the various sections of the
CPU to perform the necessary operations. If system control is transferred to

a plug-in accessory, the instruction processor does not decode instructions
until system control is again returned to the CPU.

2-11. Address, Status, and Flag Registers.
This section of the CPU contains:

a. A 16-bit program counter used for the current instruction address.

b. Four 16-bit address registers used for return branching from
subroutines.

c. A 1l4-bit system status register.

d. An 8-bit flag register used to store eight system flags (which are
all equal). The CPU sequentially transmits the flag conditions on
the FO line during each entire word time. By periodically setting

and resetting the flags, the CPU can generate a signal to activate
the audible alarm.

2-12. Data Registers. The CPU data registers consist of:

a. Three 56-bit working registers (A, B, and C) used for arithmetic
operations by the CPU arithmetic processor. The C-register is

connected to the DATA line and is used for data transfer operations
with data storage.

b. Two 56-bit memory registers (M and N) used for temporary information
storage.

c. One 8-bit register (G) used for the storage of portions of the
C-register contents.

2-13. Arithmetic Processor. This CPU section consists of a 56-bit,

serial, binary/BCD adder/subtracter which performs arithmetic operations
on all or part of the data in the A-, B-, and C-registers. It also

contains the logic for controlling data transfers among the CPU registers.

2-14. Conditional Test Logic. The conditional test logic is used to
test the state of various one-bit flags, including 14 input flags (FIOQ



Theory of Operation HP-U1

through FI13) on the FI line from the I/0 ports, the low battery voltage
signal from the power supply, and the adder carry flag, key flag, status
bits, and arithmetic pointers within the CPU. The outcomes influence
branching at the CPU address registers.

2-15. Power Control Logic. The power control logic in the CPU exerclSes
the primary control of the system power mode. (The display driver de?ermlnes
the power mode when the CPU is inactive.) In response to signals rec31?ed on
the POR, ISA, DPWO, and VCO lines and from the keyboard interface sectlﬂniﬂf
the CPU, the power control logic determines the system voltage level PTDV1dEd
by the power supply and enables or disables the system ICs. Control signals
are sent on the VCI and PWO lines.

2-16. Keyboard Interface. The keyboard interface logic in the CPU is
connected to the keyboard by five column lines (KCO through KCU) and eight
row lines (KRO through KR7). In RUN power mode the logic scans yhe column
lines, bringing each line low once every word time. When a key 15_pTESSEd
(connecting the corresponding row and column lines), the row line 1S brought
low by the column line at the same rate, setting the key flags in the CPU
power control logic and conditional test logic. The logic loads into the two
keyboard interface buffers the four-bit codes for the row line and column
line. The resultant eight-bit code is used by instructions in ROM to
determine what operation is to be performed. Instructions in ROM cause the
system to ignore the keyboard for 40 ms after a key is pressed and 5 ms after
a key is released. These delays negate the effects of key bounce, which
causes multiple entries.

2-17. ROM

2-18. The ROM (read only memory) consists of a set of ICs which cantaln
microprogramming instructions which are used by the CPU to perform 1S
functions. There are two possible configurations for the ROM ICs. Older
-41C and -CV's are configured with three 40 Kbit ROMs. The later madels_are
configured with one (-41C/CV) or two (-41CX) 120 kbit ROMs. Many operations
require instructions stored in more than one ROM. However, only one ROM 1s
accessed at any time. When the ROM address register in each ROM recelves 4
16-bit address from the ISA line, the decoder in that chip uses FhE most
significant digits to determine if that address is contained in 1its memory.
When the proper ROM has been addressed it will then transmit the information
stored at that address out on the ISA line. During this period all other
ROMs are disabled. A timing circuit inside each ROM synchronizes the ROM's
operation with the rest of the system by using 41, 2, and SYNC from the CPU.

2-19. Data Storage

5.20. The data storage (RAM) consists of sets of ICs which are primarily

2-6



HP-41 Theory of Operation

used to store information which the user enters into the =47. The information
can be either user-entered programs or storage registers which contain either
numeric or alpha information. The earliest model of the 41C used 5 data
storage chips. Each of the 5 chips store 16 registers of information. Newer
~41s have a combination of data storage ICs composed of one 16 register IC
and 1, 5, or 7 of the 64 register ICs. These combinations result in the -41C,
-41CV, and -41CX respectively. A timing circuit synchronizes the operation
of the IC with the rest of the system using the &1, #2, and SYNC signals.

2-21. The 16 registers in D/SO are used internally for the X, Y, Z, T, LAST
X, and ALPHA registers, as well as for maintaining the internal status

information. The registers in the remaining D/S ICs are accessible to the
user for storing data and programs.

2-22. Liquid Crystal Display

2-23. The display is a 12-character, liquid crystal display (LCD). Each
character position has 14 digit segments, 3 punctuation marks, and 1
annunclator space, which are defined by three row lines (common to all
characters) and six column lines. (See figure 2-3.) The entire display

constitutes a 3-row by 72-column matrix which is activated by the display
driver.

2-24. A liquid crystal material between the upper and lower conducting glass
surfaces produces a visible contrast between a character segment and the
Surrounding area when the voltage potential between the corresponding row and
column lines is at least 3V (at 25°C). At lower voltages the contrast
decreases. No visible contrast is produced for a voltage potential of
approximately 1V. Optimum performance requires the continuous application of
an alternating potential whose magnitude determines segment turn-on.

2-25. In order for the display to maintain proper contrast over a temperature
range of 0° to U45° C, the peak drive voltage to the LCD must have an average
decrease of 20 mV for each degree of temperature increase. This temperature
compensation is provided by the power supply circuit.

2-26. Display Driver

2-27. The display driver performs three functions required to operate the
LCD: timing and control, data storage, and display logic and drivers.
2-28. The timing and control section processes instructions arriving on the

ISA line, directs the flow of data into the proper display data storage

-2



Theory of Operation HP=-41

registers, and provides system timing information to the dr;ver section
(utilizing the ilncoming PWO signal and internal status conditions).

2-29. The data storage registers allocate 10 bits of storage for each of the
12 character positions in the display. For each position one of these bits
controls the annunciator word; the remaining bits represent the character and
punctuation at the position.

{ (annunciator) /

Firsi :hg-ul i% row number,

Second digil is column number

Figure 2-3. Display Character Structure

2-30. Display logic encodes each character in the data storage registers
into the six appropriate column signals and stores them 1in the corresponding
drive registers. Using the three temperature-compensated voltages from the
power supply, the driver circuitry provides 72 column signals (12 characters,
each with six columns) to the LCD according to the information stored 1n the
72 driver registers, and 3 different row signals, one on each of the three
LCD row lines. Each of these signals has a complex, rectangular waveform and
is continuously present while the display is active. The row and column
signals are structured such that each LCD segment that 1s "ufff gxperlences
an alternating 1V potential; each segment that is "on" has a similar type of
signal except that a 3V peak potential exists during nne-th%rd uf the cyclei
Thus each LCD segment is continuously driven Dby an.alternatlng signal Fequa
to the potential difference between the corresponding row gnd culumn*51gnals}
with the peak potential determining segment turn-on. (Previous LED displays
have had digit segments being activated for approximately 1 percent of the

2-8
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display cycle, with no voltage applied for the remaining interval.) The 3V

Peaks are staggered so that at any instant only one row has segments being
turned on.

¢-31. The driver section also includes a timing circuit and clock. This
circuitry synchronizes the driver signals and causes the display to be
refreshed approximately 90 times per second. When the incoming PWO signal
from the CPU is high (RUN mode), the timing circuit uses the SYNC signal from
the CPU as a timing reference. When the PWO signal is low and the display is
to be active (STANDBY mode), the DPWO output line to the CPU is set high and
the internal driver clock synchronizes the driver signals for a period up to
approximately 10 minutes. When the PWO signal is low and the display is
inactive (SLEEP mode), the DPWO output is set low.

2-32. Power Supply

2-33. Four replaceable 1.5V, size N batteries connected in series are the
standard source of power for the HP-41. Three diodes (CR1, CR5, and CR6,
figures 4-8a through f) protect against reverse polarity and provide
1solation for the batteries and other power sources (such as in a plug-in
accessory). A storage capacitator (C1) temporarily supplies power to
maintain the system memory while the calculator is off and the batteries are
being changed.

2-34. The power supply circuit consists of a low-power bipolar IC and
discrete components which perform all voltage-control functions for the
system: system voltage supply and regulation, supply and temperature
compensation of the LCD voltages, low battery voltage detection (LLD), and
system reset.

2-35. Two selectable voltage levels are available from the power supply.
While the display is active (RUN and STANDBY power modes), a voltage
converter circuit produces a regulated output of 6V (at VCC). When the
display is inactive (SLEEP power mode), the voltage output is approximately
1V less than the battery voltage and is not regulated.

2-36. The determination of the correct system voltage is made by the CPU,
which sets the appropriate signal on the VCI line to the power supply: a
current signal (at approximately 0.7V) selects the regulated 6V supply; a
grounded signal disables the regulator, selecting the unregulated battery
voltage. As the regulated supply is being activated, a differential
amplifier in the power supply circuit compares the supply voltage to a
reference voltage and generates a momentary ground signal on the VCO line to
the CPU when the supply voltage reaches 6V.

e=37. Three temperature-compensated voltage levels (nominally 1.1,
2.2, and 3.3V) are provided to the display driver by the power supply.
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A transistor in the power supply IC responds to changes in the ambient

E?mpﬁrature' producing the -20 mV/ C output variation required by the
splay.

e-38. The power supply circuit monitors the input voltage level by
comparing 1t with a reference voltage generated internally. A differential
amplifier in the IC senses whether the voltage has fallen below 4,2V at the

IC, and if so, it grounds the LLD line connected to the CPU.

2-39. The reset circuit initializes the CPU whenever the CPU is in RUN mode
‘and a decrease occurs on the Vcc line. This circuit provides a method for
restarting the CPU if it "locks up" in a condition in which the system does
not respond to keyboard or peripheral input. With the system in RUN mode,
capacitor C9 (see figures U4-9a and b) is charged and transistors Q1 and Q2
are off. If Vec drops, C9 turns on Q1, which then turns on Q2. Transistor
Q2 draws sufficient current to pull PWO low even though the CPU tries to hold
it high. This is sensed by the CPU, which interrupts its operation and

returns to STANDBY mode. (In later versions this circuit is included in an
16% )

2-40. Keyboard

2-41. Data is manually entered into the calculator through the keyboard,
consisting of 35 function keys and 4 operating keys mounted in the top case.
Each key is located above a dome-shaped "snap disk" which is mounted over Fhe
keyboard PC. The 39-position keyboard matrix is connected to the CPU by five
column lines and eight row lines. When a key is pressed, the center of the
disk snaps down and makes electrical contact between the corresponding row
and column lines. .

2-42. Input/Output Ports

2-43. The four input/output ports on the HP-41 allow the user to expand the
calculator's capacity and to have it interact with external components.

Electrical contact is provided by a flexible printed-circuit strip mounted on
a contact frame. The system lines which are accessible at the I/0 ports are:

¢1 (timing line).

$2 (timing line).

SYNC (timing/information line).
ISA (instruction/address line).
DATA (data line).

PWO (power on/off line).

FI (input flag line).

VBAT (battery voltage).

VCC (system voltage).

L] - [ ] - -

M| -0 QA0 o
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J- GND (ground).
K. B3 (I/0 port coding).
1. B4 (I1/0 port coding).

e~U4. The B3 and BY4 lines from each of the four ports are wired differently

at each port so that each plug-in accessory will have a unique identification
code. (Refer to table 2-2.)

Table 2-2. Coding of I/0 Ports

I1/0 PORT I/0 PORT B3 BY
LOCATION NUMBER CONTACT | CONTACT
Upper Left 1 Open Open
Upper Right 2 VCC Open
Lower Left 3 Open VCC
Lower Right 4 VCC VCC

2-45. Audible Alarm

2-46. The audible alarm is a piezoelectric device, which converts an
alternating electrical signal into a mechanical vibration. The signal is
génerated by the CPU and transmitted to the alarm on the FO line. Because
physical stress on the piezoelectric device can induce excessive voltage at
FO, diodes CR3 and CRY4 (see figure U4-9) assure that the voltage across the
alarm does not exceed approximately 6V.

2-47. SYSTEM OPERATION

e-U8. To the user, the HP-41 appears to have two power conditions: "on" and
"off". However, there are actually three power modes: RUN, STANDBY, and

SLEEP. The use of these three modes provides extended battery life by
minimizing the current drain.

2-49., In RUN mode the CPU actively controls the flow and processing of data
and the display presents information to the user. In STANDBY mode the system
timing and data processing are disabled, while the display continues to
operate. The calculator appears to be "on" in RUN and STANDBY modes. In
SLEEP mode all functions, including display, are disabled and the calculator

appears to be "off", although a low-level current maintains the system's
memory,

2-50. The following paragraphs describe system power modes and IC conditions
and responses corresponding to a typical sequence of operations.

2-11



Theory of Operation BE=HL
2-51. Initial Condition

2-52. The calculator is in SLEEP mode when the PWO signal from the CPU and
the DPWO signal from the display driver are both low. The low PWO signal
disables the ROM and D/S ICs to prevent them from responding to spurious
signals. The power supply is inactive, leaving the system voltage set at the
battery voltage level. The display and CPU are inactive. Only a minimum
current supply is required to maintain the system's memory.

.2'53' Power ON Response

2-54. When the power ON key is pressed, the CPU senses the ground signal at
its POR input and generates a current on the VCI line to the power supply.
(The same result is obtained by having a plug-in accessory momentarily set
the ISA line high.) The power supply then provides the regulated 6V and puts
a low signal on the VCO line to the CPU when the voltage is at the proper
level. The CPU initiates its timing signals (#1, 2, and SYNC) defining bit
time 52, and sets PWO high at a bit time 54 to enable the ROM and D/S IC's
and the display driver. At this time the calculator is temporarily in RUN
mode. The CPU checks the status of the system, checks the I/0 ports, and sets
the display. A transistor circuit (Q3, R4, and R5; see figure U-7) uses the
®2 signal to set the DATA line low at the start of each bit time interval.

2-55. After the necessary operations have been performed, the CPU sets PWO
low at the next bit time 54 to disable the ROM and D/S IC's and to cause the
display driver to set DPWO high and start its clock. The CPU clock stops at
bit time 55, the SYNC line is set high, and the keyboard column lines are all
set low. The display remains active, with timing provided by its internal
clock. The calculator is in STANDBY mode.

2-56. Key Entry Response

2-57. When a key is pressed in STANDBY mode, the corresponding keyboard
row line to the CPU is brought low through the column line. The CPU
responds by initiating the system timing signals (defining bit time 52)
and setting PWO high at bit time 54 to enable the ROM and D/S IC's and
to turn off the display driver clock. The CPU begins scanning the

five keyboard column lines by sequentially grounding each line for fuur
bit times during each word time. (See figure 2-4.) The CPU loads 1nto
its key buffers the two four-bit keycodes corresponding to the key
pressed. The CPU also checks the status of the system and the I1/0 ports.

2-58. The CPU carries out the specified operation by executing a series
of instructions contained in ROM. The CPU obtains each instruction from

ROM by transmitting the 16-bit address of the instruction over the ISA

2-12
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line during bit times 14 through 29. The ROM containing the =zaddress

transmits the contents of that location over the ISA line during bit times U4
through 53. (See figure 2-4.)

- WORD TIME - 1
55 .0 55|n
®1 |||II|IIIII|I||HHIHJIJlIIlIlI]IIHIIIIIII!IIIIIIIIIIIlIIIH1II -|
b2 1|1|J[L CLLLEL L e e ettt
SYNC } | - 1
ISA | 14 29 a4 5
[ ADDRESS INSTRUCTION 1
N—_— | o ss |
I_u 3 1 -
KCO | |
KC1 ¥ || =
KC2 ]l T :
| 24 27 l
KC3 i 1
20 2 |
Kea — |
| | '
| I
I Note: Numbers indicate bit time intervals. |
L - — I |

Figure 2-4. System Timing

2-59, If the transmitted ROM contents are an instruction to be executed, the
CPU generates a pulse over the SYNC line at the same time that the
instruction is being transmitted (bit times 44 through 53). This tells D/S to
monitor the instruction to determine whether action (such as data tranfer) is
required. The CPU executes the instruction during the following word time,
and increments its program counter by one to specify the next address.

2.60. If the transmitted ROM contents are an address to be used for
branching, the CPU suppresses the SYNC pulse while the address is being
transmitted on the ISA line. This prevents D/S from responding to the ISA
signal. The CPU transmits this address during the next word time.

2-61. If a ROM instruction specifies a transfer of data, the data is sent
over the DATA line during bit times 0 through 55 of the next word time. (See

2-13



Theory of Operation HP-141
figure 2-4.) The transfer is made serially, least-significant bits first.

2-62. When all specified operations have been per formed, the CPU initiates
the power-down sequence described in paragraph 2-55, which places the
calculator in STANDBY mode.

2-63. If additional keys are now pressed, the calculator returns to RUN
mode, as described in paragraph 2-57.

- 2-64. Power OFF Response

2-65. If the power ON key is pressed while the calculator is in RUN or
STANDBY mode, the POR input to the CPU is brought low through the KCO
column line. The CPU returns the calculator to RUN mode (paragraph 2-57)
and sets the display driver for immediate turn-off. At the next bit time
53 the CPU sets PWO low to disable the ROM and D/S IC's and the display.
The CPU stops its clock at bit time 55, sets the SYNC and keyboard column
lines low, and grounds the VCI line to the power supply. The VCI signal
disables the power circuit, causing the system voltage to drop to the
unregulated battery voltage. The calculator is now in SLEEP mode.

2-66. Alternately, if no additional operations are requested within
approximately 10 minutes following the beginning of STANDBY mode (paragraph
2-62), the display driver sets DPWO low, turns off the display and
deactivates its clock. The CPU responds to the DPWO signal by setting the
SYNC line low and grounding the VCI line to the power supply. This disables
the power supply circuit, dropping the system voltage to the unregulated
battery voltage. The calculator is left in SLEEP mode.

2-14



Section
III

Disassembly and Reassembly

The following procedures desribe the steps necessary to disassemble and re-
assemble the HP-41 calculators in order to replace components or assemblies
that are faulty. For additional aid, see the exploded view, figure 6-1.

CAUTION
Ensure that adequate precautions are taken regarding electrostatic
protection. Use the antistatic desoldering tool (8690-0227) and work
at a bench setup that is electrostatically protected. Otherwise, ICs
may be damaged.

3-1. CASE SEPARATION

a. Remove the battery case by pressing
its top edge toward the upper end of
the calculator until the case snaps
free.

b. Remove and set aside batteries if
the customer has left any in the
case.

AN
c. Remove the four rubber feet from the
bottom case by lifting them out with a

pointed knife or tweezers.

d. Remove the four screws located in the
foot recesses using a small Phillips
screwdriver.,

e. Lift off the bottom case and center
case.
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3-2. 1/0 ASSEMBLY REPLACEMENT

After separating the case (procedure 1):

el

d. HRemove the 1/0 contact assembly from

—
3}

the bottom case by L1fting 1t out.

y I Install the 1/0 contact ;’JSSL‘TT]I-JJL:}’ r
: .

Lhe bottom case by lowering it into
position. Be sure that the cross

webs on the underside of the
connector are located between the
tabs on the bottom case. If the
Cross webs are properly aligned, the
bottom of the contact assembly will
seat flush on the case with only
slight pressure.

3-3. DISPLAY DISASSEMBLY AND REPLACEMENT

Note: If the display assembly is to be

r

eplaced as a unit, perform steps a

through ¢ and i through 1.

CAUTION

wWear finger cots (part number 9300-0398)
and use care when handling the display
assembly. The front and back glass
surfaces of the LCD module each have a
plastic layer that 1s easily damaged,
and the contact fingers on the display
driver PCA are easily damaged.

After separating the case (procedure 1):

a. Unsolder the contact fingers from

L)

the keyboard PCA.

HP=41
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Remove the display shield from the
Lop edge of the display assembly.

Remove the display assembly from the
Keyboard assembly by lifting it out
top edge first or tapping the
inverted assembly on your hand.

Remove the display clips and
insulators from the long edges of
the display assembly. Grasp the
assembly and firmly pull each clip
outward, one at a time.

Separate the LCD and display driver
and 1lift the assemblies apart.

CAUTION
The display driver 1s subject to
electrostatic discharge damage.
Be sure you are wearing a ground
strap when working with it.

Disassembly and Reassembly
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f.

3-4

lf necessary, replace the display
locator or the connectors on the LCD
module. A strip of adhesive
transfer tape holds the locator to
Lhe raised portion of the back
surface of the LCD. After removing
the old adhesive, the locator is
installed by positioning the end
with the LARGE pin opposite to the
Sealant end of the LCD. Then press
into place along the entire length.

The adhesive side of the connector
1s placed against the raised portion
of the LCD back surface and along
the side edge of the locator. The
connector should span all the
contact pads on the LCD. Do NCT
reuse any locators or connectors
that have been removed from the LCD.

Mount the display driver on the LCD,
being sure that the pin on the dis-
play locator fits into the hole in
the driver. Use flush-cutting snips
or a sharp knife to trim off any
portion of the pin that protrudes
above the surface of the driver.

Install an insulator and clip along
each edge of the display assembly.
Secure the upper edge first. First
place the insulator along the edge
so that the flap covers the surface
of the display driver; then slide
the clip into place from the end of
the assembly. The curl in the edge
of each c¢lip should be on the
display driver side.

Clean the LCD surface, if necessary.
Use a cotton swab or soft cloth
molstened with 1sopropyl alcohol.

Do not use an abrasive cloth that
could scratch the plastic surface.

HP-4 1
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5.
K.
1.

t
3-1,

After separating the case (procedure 1):

a .

1

Install the display assembly into

the keyboard assembly. Be sure the
contact fingers [it over the edge of
the keyboard PCA as the bottom edge

of the display is lowered into
position, then press the tonp edge
into place.

Solder the contact fingers to the

Keyboard PCA. Be sure that the dis-

play assembly is fully seated.

Install the display shield over the

Oop edge of the display assembly.

The ridges on the shield should face

toward the bottom-case location.

CAUTION

Always wear wrist straps when
handling this part.

I'ne DDH is a static sensitive part.

LOGIC PCA REPLACEMENT

If you are working on an early 41,
unscrew the two nuts holding the
logic PCA. Use the 1/4-inch nut
driver (8720-0002).

Lift off the logic PCA.

If necessary, replace the logic
connector. Be sure it 1s retained
by the posts on the keyboard
assembly.

Disassembly and Reassembly
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CAUTION
When removing the alarm disk, lift
the foam tape with a thin tool. If
you pull on the edge of the disk,
the disk may be damaged.

d. Check the alarm-disk position to
ensure that it is properly located
on the logic PCA. A piece of
two-sided foam tape located on the
CPU IC (U2) holds the alarm,
which 1s centered across the width
of the PCA and has its upper edge
centered on 1nductor L1 for the
HP-41C/CV. (In the HP-U1CX, the
alarm is centered on the PCA board
using care to assure that the alarm
does not touch other components
Also make sure that the adhesive
strip does not touch either lead of
crystal Y2.)

e. Check the clearance of the alarm-
disk with respect to the toroid.
If they are touching, or close to
touching, remove the alarm-disk,
replace the adhesive foam strip,
and reposition the alarm-disk.

f. Check that the battery cover 1s not
damaged and 1is properly located by
the upper posts on the keyboard
assembly.

g. Install the logic PCA over the posts
on the keyboard assembly, making
sure that the components face
upward, away from the keyboard PCA.
Make sure that all leads have been
trimmed on the underside of the
logic PCA.

3-6
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CAUTION
Do not apply excessive torque when
tightening the retaining nuts;
excessive torque may deform the top
case or damage the threads. If the
threads are damaged, use undersized
nuts, part number 2740-0013.

h. Install the proper size spacer or
install the two nuts onto the posts
using the 1/4-inch nut driver.
Tighten them until the logic PCA is
securely clamped in position. Newer
revisions use spacers or a molded
back case instead of nuts.

3-5. CASE REASSEMBLY

d. Position the center case on the
Keyboard assembly. The sides of the
center case have a slight slant.
Place the narrower span against the
Keyboard assembly. The mold marks
should face up towards the back case.

b. Install the bottom case onto the
center case. Make sure that the I/0
contact assembly is seated squarely
in the bottom case. The bottom case
should not completely seat against
the center case unless pressure is
exerted to compress the I/0 contact
assembly and alarm spacer.
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If necessary, squeeze the contact
assembly between thumb and forefinger
LO 1nsure enough pressure when the
case closes.

Install the four screws through the
foot recesses in the bottom case,
installing the two longer screws at
the upper end of the calculator. If
the case threads at the lower end
are damaged, use longer screws, part
number 0624-0436.

Attach four new rubber feet in the
recesses on the bottom case, pressing
firmly to assure complete bonding.

Install batteries in the battery
case. Observe the alternating
orientation of the batteries as
shown by the symbols on the closed
end of the battery case.

Insert the battery case by placing
1ts open end 1nto the bottom case
adjacent to the contact assembly,
and then pressing the battery case
up and 1n.

HP-41




SECTION
IV

Troubleshooting and Testing

4-1.

INTRODUCTION

4-2. The troubleshooting and testing procedures presented in this section

deal with the HP-41C, HP-41CV,
for memory/applications modules is contained in appendix A.

and HP-U41CX calculators.

Service information
Service

information for plug-in accessories compatible with the calculator system is
covered in a separate manual for each accessory. Additional service
information is contained in sevice notes in appendix C.

ON l USER PRGM .ALFHA
— ONOFF  MULTIPLE AUTO AUTO— T A
e EEE "1 1 ]
EE':HD E‘E.B'E DISPLAY DS ROM SETES __SPNCAER O
’fuﬂ R+ SIN COS|| || TAN . -'3“
KEYBD KEYCDE  DISPLY
R EEEER
STANDBY SLEEP CHARACTER MEM  app moD ) STNDBY  SLEEP Y. AR O
SEEE EEEED
APPL MQD ID CPU LD PORT APP MOD 2 APPL ROM 1O ""f-"' BXAP ROM
I - 7 8 9
AOM ID SERV MOD
+ l 4 5 I 6
CR OA CA MTA CR BUF CA READ
* 1 2 3
CHR WRITE
p—
- 0 R/S
DEBOUNCE DEBDOUNCE
ET-11966 5061-7221

Figure U4-1. Key Assignments for Service Modules

as Represented on Keyboard Overlays
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4-3. The troubleshooting and testing procedures incorporate the use of one

of two plug-in service modules, which are capable of testing t
The service modules and other tools which are use
Key reassignments made by the two

calculator.

the HP-U1s are listed in table 4-1.

service modules are shown in figure 4-1.

Y2

Table 4-1. Recommended Tools

he entire
d to service

HP PART/
MODEL DESCRIPTION
NUMBER
5061=7221 Service Module CV/CX/Enhancements
00041-60937 Keyboard Overlay
ET-11966 Service Module 41C/CV/Card Reader
ET-11945 Port Extender

00041-60940

T-190639
T-190638
T-93328*
8720-0002
HP 82106A
8690-0227
8690-0253
8690-0129
8690-0130
8700-0003
8700-0006
8730-0008
8730-0020
HP 190C/
1801A/1820C
0960-0062
HP 6213C

HP 3469B

HP 10004
HP 82143
00041-90001

00041-9047H
00041-90492
00041-60939

Port Extender, Modified (see
paragraph 4-21 for modification)
includes 3 each 1990-0662
LED Arrays

Test Calculator Parts:

o Modified Keyboard Assembly

o Modified Bottom Case

Molded Holding Nest

Nut Driver, 1/4-inch

Memory Module (2 required)

Desoldering Tool, antistatic

Desoldering Tool Tip, antistatic

Soldering Iron

Soldering Iron Stand

X-acto Knife

X-acto Knife Blade

Small Flat-Blade Screwdriver

Phillips Screwdriver

Oscilloscope. Measures pulse at

0.50 us; maximum amplitude 13Vdc.

Continuity Tester

Power Supply. Variable supply

rated at 10 Vdc at S5A.(Add a

0.1 uf ceramic capacitor

across output terminals.)

Multimeter. Accurate to 0.01
Vdc.

Oscilloscope Probe

Printer

HP-41C Owner's Handbook and
Programming Guide

HP-41CX Owner's Manual, Vol.]

HP-41CX Owner's Manual, Vol.Z

5081-5564 PC Board with IC
sockets
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4-U4., The following paragraphs describe the procedures that are necessary to
troubleshoot the HP-41s. The diagnostic tests detailed in paragraphs 4-7 and
4-12 are also used as the performance tests to verify the proper operation of
the calculator after it is repalred. Read through the entire procedure,
including table 4-2, before attempting to troubleshoot a calculator.

CAUTION 1
Ensure that adequate precautions are taken regarding electrostatic
protection. Use the antistatic desoldering tool (8690-0227), and work at a

bench setup that is electrostatically protected. Otherwise, ICs may be
damaged . |

4-5. INITIAL PREPARATION

L-6. Perform the following steps before attempting to troubleshoot the cal-
culator:

a. Visually inspect the calculator for case damage (including the overlay
latch), 1/0 contact damage, LCD cracks, discoloration, and bubbles (dark
spots). Note any parts that require replacement.

b. Install four good batteries in the calculator. Observe the alternating
orientation of the batteries as shown by symbols on the closed end of
the battery case. Does the calculator turn on? If so, try to duplicate
the customer's complaint. If not, follow the procedure in figure 4-3.

C. Remove the batteries and insert power through an I/0 port. Turn the
calculator on, and attempt to duplicate the customer's complaint.

o If the problem relates to low-battery detection, wuse port power
(without the service module installed) and press the ON key. Then
press a function key. If the low battery annunciator appears in the
display the low battery detection circuit is operating properly. If
the low battery annunciator does not appear, check the LLD and VBAT
line continuity through to the display.

0 If the customer complaint is a calculator lock-up problem but attempts
to duplicate the problem with normal battery operation fail, remove
the batteries from the calculator. Insert the service module in an
I/0 port, and apply power into another I/0 port. Turn the calculator
on and quickly remove and then reinsert the power. The calculator
should lock up. If recovery can not be accomplished by pressing any
function key, proceed to the diagnostic tests in paragraph 4-7.

0 For other problems, or if the problem is not known, proceed to the
diagnostic tests (paragraph 4-7 or 4-12).

0 If the customer returns the batteries with the calculator, test them
using the battery test (paragraph 4-16).

Note: The service module is a tool only. It does not detect all defects.
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4-T. MH1C/CV DIAGNOSTIC TEST USING THE ET 11966 SERVICE ROM MODULE

4-8. Perform the diagnostic test procedure outlined below. For each step
that is described, the proper LCD display is shown at the right. This 1list-
ing gives the responses for a good calculator; other responses can occur and
indicate improper operation. (Each * below denotes an alarm beep.)

o If the proper responses are observed, the calculator is probably good . .
However, the service module may not detect all problems. Repeat the hea
run and retest to identify possible intermittent problems.

o If an error display occurs, refer to the corresponding section of the
detailed listing (table 4-2) and continue testing using that table. Be
sure to record each LCD error message to aid the repair process. Repair
the calculator according to paragraph 4-14.

Note: Do not operate the calculator on alkalines for an extended Eﬁriﬂd
of time with the service module plugged in. This module prevents : Et
system from switching to a low-power mode and can cause€ excessive battery
drain.

1. Preparation

(blank display)

Be sure calculator is off. (blank display)

Insert service module in lower left I/0 port.

2. CPU CPU OK

% % %
Press the [ON] key. SELECT TEST(%*¥)

3. Display .'u"'.!'...!.'!
5. G
Press the [USER] key. (Press and hold the [R/S] S_ 55,
key to pause at any display.) e o
4 &

i D/S TEST
¥ D/S OK

-4
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5. ROM

While in this mode, read the current meter on the
power supply. With only the service module
installed, the current should not exceed 10 ma.

If it does, proceed to the diagnostic test in
paragraph 4-12.

—

ROM TEST
ROM OK

6. Keyboard

Press each key, left-to-right, top-to-bottom.

This includes the [ON], (USER], [PRGM], and [ALPHA]
keys,

If any other message is displayed, press [R/S]
[(R/S], then repeat this test by pressing [Y]
or [ +], and verify keyboard operation.

f—

KYBOARD TEST
KYBOARD TEST(*)

KYBOARD OK

KYBD AGAIN?

7. Standby

Press the [R/S) key.
Press any key (except [ON] ).

While in this mode, read the current meter on the
power supply. With only the service module
installed, the current should not exceed 1 ma. If

it does, proceed to the diagnostic test in
paragraph 4-12.

STANDBY TEST
STANDBY OK

8. Sleep

Press any key (except [ON] ).
Press the [ON] key.

While in this mode, adjust the power supply to 4v,
and set the meter to read 200 uA full scale.

Repeat this test.

For older HP-41C logic boards, immediately after
the screen goes blank, you should observe a
decrease in the current. (The rate of decrease

may fluctuate.) The current should stabilize at
Some value below 5 uA.

For the HP-41CV and the newer HP-41C economy logic
boards, after the screen goes blank, the current

should decrease, increase and then decrease again
before stabilizing below 5 uA. (The decrease and

=

SLEEP TEST
(blank display)
(blank display)
SLEEP OK (%)

4-5
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increase in current may occur several times.) The
cyclical peaks should not exceed 20 uA.

If the above performance is not observed, proceed
to the diagnostic test in paragraph 4-12.

9. Multiple Summary
If ERROR appears in the display, the numbers that

in an error: 1=display, 2=D/S, 3=ROM, U=keyboard,
5=standby, 6=sleep.

Press the [R/S] key.

follow indicate which of the previous tests resulted

ALL TESTS OK

SELECT TEST

Press the [R/S] key.

PRARCIEFGHIJE

| e PG T U ee
10. Character ngpg‘-J d i

DR T B R A
Press the [STO] key. (Press and hold the [R/S] key D 1234561838,
to pause at any display.) ifi;*.;iff-’fd"

SELECT TEST

11. Keycode

Press the [1/x] or [R ] key.
Press and hold [5]; press and hold [4].
Release the [5] key.
‘ Release the [4] key.

Press and hold [5]; Press and hold [6].
Release the [5] key.
Release the [6] key.
Press and hold [5]; press and hold [2].
Release the [5] key.
Release the [2] key.
Press and hold [5]; press and hold [8].
Release the [5] key.
Release the [8] key.
Press the [R/S] key, then release.
Press the [R/S] key again.

KEYCODE TEST
KEYCODE TEST
63
62
62
63
64
64
63
73
73
63
53
84
SELECT TEST

12. 1I/0 Port

Remove the batteries and all modules from the
calculator. Insert the port extender T11945 into
port 1. Connect +5V to the GND terminal. Probe
each of the remaining port terminals on the
extender with the negative lead from the power
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supply. Look for a 5 volt reading on the power
Ssupply voltmeter. Wiggle the port extender to
detect open-circuit conditions.

Repeat for ports 2, 3, and 4.

Each line should always give a voltage reading
except B3 and B4 which should read as follows:

Port B3 B4
1 oV oV
2 5V oV
3 oV 5V
u 5V 5V

(Note: Refer to paragraph U4-26 for information
which will expedite this measurement.)

13. ROM Identification

Press the [-] key to check the ROM revision codes. ROM 0:D 1:D 2:C

(The actual codes may differ from those shown.) through 0:G 1:F ’
2:F etc.

Press the [R/S] key. SELECT TEST

—— ]

14. Completion

Press the [ON] key. (blank display)

Remove the plug-in modules. (blank display)
4-9. THE 5061-7221 DIAGNOSTIC ROM MODULE

4-10. There are several differences between ET 11966 and 5061-7221.

First there are some differences in the way similar tests are accessed
and what the tests will tell you.

0

The 5061-7221 diagnostic ROM was designed to fully test the 41CX and
41CV. The ROM uses a CPU status bit to keep track of whether it is
testing a 41CV or 41CX. This status bit starts out cleared which
indicates that a 41CV is being tested. If the user Key or top row of
keys are used the bit is set indicating a 41CX. The status bit MUST be

set properly before doing individual D/S or ROM tests. The bit will
only be cleared by turning the 41 off.

b-7
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Note: If the CPU is not working properly, it may ignore the signal which
distinguishes between the HP-U41CV and the HP-41CX. This condition
requires replacement of the CPU.

0 Both the USER and PGRM keys will now start the multiple test hutithEEESEH
key indicates that a 41CX is being tested while the PRGM key indlica
that a 41CV is being used.

o The top row and second row of keys perform the same functlons as tgetﬁéd
diagnostic ROM but the top row of keys is used to test the 41CX an
second row of keys is used to test the 41CV. The D/S now tests all
data storage ICs.

0 The ROM test will expect that the 120K ROMs are being used. If anngﬁd
style 41 is tested and any of the three ROMs is bad then "ROM O, B
will be displayed. If this occurs use the ET 11966 ROM to determine
which ROM is faulty.

0 The memory module test now tests QUAD memory modules rather Ehan S%E%;E
memory modules. Use ET 11966 to test the single memory modules.
test can only be performed with a 41C.

0 I/0 port and Card Reader tests are not in this ROM. You must use ET
11966 for these tests.

o) The mainframe ROM ID key displays the mainframe code revision levels 1n a
different format. The new format is "O0:ABC" where 0 refers to RDE 25
the 120K ROM, and the letters refer to the revision number 1n e€ac
the 4K byte banks of ROM.

4-11. There are also several additional tests in the 5051-72§1t£i3ﬁ23?3;icx
ROM. These tests are used to test the expanded capabilities o e .

o) Several new modules can be tested with the 5061-7221 dlagnmstlcﬁgﬂﬁ
which could not be as fully or easily tested with EI 11966. QU
memory modules for the 41C, Extended Memory, Extended Functions,
Timer, and various size application ROMs can be tested.

o] There is also a test to determine the clock frequency of thedmﬁﬁgﬂrame
clock. This test also requires a time module for the 41C an .

4_12. L41CV/CX DIAGNOSTIC TEST USING THE 5061-7221 SERVICE ROM MODULE

' ] below. For each step
4y-13. Perform the diagnostic test procedure outlined : ep
thag is described, the proper LCD display 1s shown at the right. This llstd
ing gives the responses for a good calculator; other responses can OcCcur an

indicate improper operation. (Each * below denotes an alarm beep.)
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O

sure to
the calculator according to paragraph 4-14,

If an error display occurs, refer to the corresponding section of the
detailed listing (table 4-2) and continue testing using that table.
record each LCD error message to aid the repair process.

Be
Repair

Troubleshooting and Testing

Note: The 5061-7221 service module is intended to test 41CVs and -CXs.
Many of the tests will not work with a 4icC. Use the 5061-7221 only to
test modules for a 41C but not the mainframe itself.
I = 1
1. Preparation
Be sure calculator is off. (blank display)
Insert service module into any I/0 port. (blank display)
e —
2. CPU

Press the [ON] key.

SELECT TEST(%%#¥)

3. Multiple Test With Display First

For the 41CX press the USER key, for the 41CV press

the PRGM key. (Press and hold the [R/S] key to pause
at any display.)

—

4. D/S D/S TEST
D/S 0K
5. ROM ROM TEST
ROM OK
Monitor the calculator current during execution
of this test. It should not exceed 15 mA.
6. Keyboard KYBOARD TEST

Press each key, left-to-right, top-to-bottom.

This includes the [ON], [USER], [PRGM], and [ALPHA]
keys.

If any other message is displayed, press [R/S]
[R/S], then repeat this test by pressing [Y]
or [+], and verify keyboard operation.

KYBOARD TEST(*)

KYBOARD OK

KYBD AGAIN?
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I T. Standby

Press the [R/S] key STANDBY TEST
Press any key (except [ON]). STANDBY OK

Monitor the calculator current during execution
of this test. It should not exceed 1 ma.

[ .
8. Slee
P (blank display;
Press any key (except [ON]). (blank display
Press the [ON] key. SLEEP OK (*)

Monitor the calculator current during execution
of this test., It should not exceed 30 uA.

9. Timer Test NO POWER UP
TIME IC OK

If you are testing a U41CX a timer chip test will

execute at this point. If the calculator is not

coming from a cold start you will have an indication

of this by the NO POWER UP display. +

10. Multiple Summary ALL TESTS OK

If ERROR appears in the display, the numbers that
follow indicate which of the previous tests resulted
in an error: 1=display, 2=D/S, 3=ROM, H4=keyboard,
5=standby, 6=sleep, T=timer.

Press the [R/S] key. SELECT TEST

11. Character

Press the [STO] key. (Press and hold the [R/S] key PR T o

to pause at any display.) wwICn A vy
o8 R I B S SR
3234567838,
CosPhabede T
FYrIEdE Ll

Press the [R/S] key. SELECT TEST

I

12. Keycode

Press the [1/x]for U41CX or [Ry] key for H41CV. KEYCODE TEST

Press and hold [5]; press and hold [4]. KEYCODE TEST

Release the [5] key. 63

Release the [4] key. 62
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Press and hold [5]; Press and hold [6]. 62
Release the [5] key. 63
Release the [6] key. 64
Press and hold [5]; press and hold [2]. 64
Release the [5] key. 63
Release the [2] key. 73
Press and hold [5]; press and hold [8]. 73
Release the [5] key. 63
Release the [8] key. 53
Press the [R/S] key and release 84
Press the [R/S] key again. SELECT TEST j
13. ROM Identification

0:DDC through i

Press the [-] key to check the ROM revision codes.

(The actual codes may differ from those shown.) 0:GFF etc.
Press the [R/S] key. SELECT TEST
14. Frequency Test

If you are testing a 41C or 41CV you MUST plug

a good time module into any port of the calculator

for this test.

Press the [1] key. 360 kHz
Frequency should be between 340 and 380 kHz.

Press the [R/S] key. SELECT TEST

L

15. Completion

Press the [ON] key.
Remove the plug-in modules.

(blank display)
(blank display)

———

4-14. REPAIR AND TEST

4-15.

replace bad components using the guidelines below.
concerning component locations, circuit information, and part numbers, see

figures 4-8a through f, U4-9a through f, and 6-1, and refer to tables 4-5a
through f and 6-1.

After completing the procedures in the diagnostic test sequence,
For reference information

If any components are individually specified as bad, replace them.

If any components are specified as possibly bad, decide which test errors
may be related and replace the component that is most likely causing them.

Certain error possiblities may be resolved by installing the logic PCA in
a test calculator and trying the appropriate tests again.

4-11
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o If the same ROM error occurs after any indicated ROMs have been replaced,
other ROMs may be interfering with their operation. In this case,
replace other ROM ICs until the ROM error is corrected. Replace them in
the order of ROM 0O, ROM 2, ROM 1 for old style U1Cs and 41Cvs. For the
U1CX replace ROM O first if you are unsure of which ROM is faulty.

o If memory is not preserved in low-power modes (standby Dr_leEP tEStE;:
replace the indicated ICs only if a few are specified or if they may D€
causing other error conditions. If most of the ICs included 1n the o
low-power memory check are specified, replace the power suppl? (bipolar
IC. (See figure U4-3 for additional power supply troubleshooting
information.)

4-16. Rerun the entire diagnostic test (paragraph U-7 or y-12) after *
repairing the logic PCA or the calculator. The logic PCA may be tested using
a test calculator as shown in figure U4-2. Next test the complete

calculator. If additional repairs are required, be sure to rerun the
diagnostic test.

Figure 4-2. Test Calculator
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Troubleshooting and Testing

Table 4-2. Detailed Diagnostic Test Procedure

LCD displays are shown.

E——

This table presents a detailed description of the diagnostic test
procedure. For each step, conditions that can occur are listed and the

Where there are differences between the two
diagnostic ROMs, these differences will be noted.

STEP

DISPLAY

Preparation

Be sure that the calculator is off. If the dis-
play is active, press the [ON] key to turn it off.

Insert the service module in the lower left I/O
port. Do not insert any modules while the calcu-

lator is turned on. (The 5061-7221 ROM can be used
in any port.)

Note: Step c applies only to the U41C.

Insert two good memory modules in the remaining I/0
ports. These modules provide additional loading on
the system lines in order to approximate worst-case
operating conditions and permit testing of all I/0

ports. (On 41C only.)

CPU Test

Press the [ON] key to turn on the calculator and
start the diagnostic test. Watch for:

0 Triple beeps and this flashing LCD message in-
dicates that the alarm and tested portion of
the CPU are good. If this expected display is
not observed, but portions of it are recogniz-
able in the actual display, or if the display
1s flashing, then the CPU is still considered
Lo be good. (The message CPU OK may appear
momentarily in the display.)

0o This LCD message indicates that the CPU is bad.

Press the [ON] key to turn off the calculator.
Refer to table 4-3.

o For any other CPU test result, the test

interpretation and procedure is given in table
4-3,

SELECT TEST

CPU BAD
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HP-41

Table 4-2. Detailed Diagnostic Test Procedure (Continued)

—

STEP

|

DISPLAY

bi

Note: An erratic, intermittent, or squealing sound is
not a valid alarm beep. If such a sound persists, it
indicates the need for further diagnostic testing
(and perhaps a heat run) to isolate the problem.

If the alarm is bad, replace it now only if the CPU
is being replaced or if the expected display was not
recognizable, then restart the diagnostic test.
Otherwise, replace a defective alarm when replacing
other components or at the end of the test.

For the 41C using the ET 11966 Diagnostic ROM,

Press the [USER] key to select the multiple test se-
quence with manual interaction, consisting of tests
3 through 9. For the Y41CV and 41CX use the 5061-7221
Diagnostic ROM and press USER for a 41CX or PRGM for
a 4i1cv.

Display Test
Watch for:

o This LCD message or a continuous alarm tone 1in-
dicates that there is a bad D/S IC in the sys-
tem. If the plug-in memory modules are known
to be good and the LCD message is legible,
press the [R/S] key to go on to the next test.
Otherwise, perform step c.

o This LCD message or a series of single beeps
indicates that the display driver, the D/S or
ROM 0, or the CPU is bad. If the LCD message
is legible, press [R/S] key to go on to the next
test. Otherwise, perform step c.

o This LCD message or a series of double beeps
indicates that the display driver is bad. If
the LCD message is legible, press the [R/S] key
to go on to the next test. Otherwise, perform

step c.

Observe the three visual tests to evaluate the
brightness, contrast, and response of the LCD unit.

SOME D/S BAD

DRIV/CPU BAD

DISP DRIV BAD
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Table 4-2. Detailed Diagnostic Test procedure (Continued)

(3) f-test

¢. Replace faulty components indicated by previous LCD
messages or by the visual test, and then restart the
diagnostic test. Evaluate components as follows:

0 Nonuniform or weak contrast or black spots (bub-
bles) in the display indicate that the LCD,
display or connector is bad. A bad power supply
(bipolar) IC or improper operation of the clock
in the display driver can also cause poor overall
contrast.

0 Improper operation of display segments or no
display is most likely caused by a bad display
driver. Other less likely causes include defec-
tive display connectors, a bad LCD, and a bad
power supply (bipolar) IC.

4. D/S Test

Watch for:

0 Any change in the display indicates that the display
driver is bad.

o This LCD message indicates that all internal D/S ICs
are good

0 This LCD message indicates that any specified D/S
ICs are bad. Press the [R/S] key to continue.

STEP DISPLAY
-1
Mzke sure that there are no missing or extra seg-
ments. Press and hold the [R/S] key to make the
display pause; release it to continue.
(1) Starburst-comma-annunciator test. Check that 888888523888
all LCD segments (except upper dots) turn on. X o
Look for both segments in each comma. S
S S
(2) S-colon test. 55‘ 55;
o 2
ooeRoRPRRD

D/S TEST

D/S OK

D/S 0-7 BAD
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Table 4-2. Detailed Diagnostic Test Procedure (Continued)

- —

STEP

1DISPLAY -]

ROM Test

The flag annunciators indicate which ROM IC is being
tested (0, 1, or 2). For the 120k bit ROMs the flags
indicate which 40Ok block is being tested.

Watch for:

o This LCD message indicates that all internal
ROM's are good.

o This LCD message indicates that any specified

ROM ICs are bad. Press the [R/S] key to con-
tinue.

Note: When testing a calculator with three 40K
mainframe ROMs using the 5061-7221 ROM, if any
ROM is bad the indication will be ROM 0 BAD.
When this happens use ET 11966 to isolate which
ROM has failed.

Keyboard Test

Press each keyboard key, left-to-right, top-to-
bottom. This includes the four operating (switch-
type) keys at the upper end of the keyboard. Watch
for:

o A beep or this LCD message after each keystroke
indicates that each pressed key is good. Con-
tinue pressing keys.

o0 This LCD message after all of the keys have been
pressed indicates that all of the keys are good.
Go on to step b.

o This LCD message indicates that a double entry
has been caused by noisy key contact. Press
the [R/S] (or [ON]) key twice to go on to step b.

o This LCD message indicates that the pressed key
is bad or that the keying was improper. Press
the [R/S] (or [ON]) key twice to go on to step b.

ROM TEST

ROM OK

ROM 0,2,BAD

KYBOARD TEST

KYBOARD TEST

KYBOARD OK

DOUBLE ENTER

KYBOARD BAD
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Table 4-2. Detailed Diagnostic Test Procedure (Continued)

STEP DISPLAY I

b. Decide whether to test the keyboard again. This de- KYBD AGAIN?
cision also will influence the keycode test later.

0 If all of the keys are good, press the [R/S] key
or [N] (no) key to go on to the next test.

0 If a keyboard error occurred, press the [Y](yes)
Key or the [z+] or [XS$Y] key (keyboard test keys)
to repeat thes test. Note which keys cause errors
or whether improper keying causes errors.

7. Standby Test STANDBY TEST

a. Observe the display for at least 3 seconds after the
start of this test:

O No changes in the composition and quality of the
display indicate that the display driver is
probably good.

O Any change in the display indicates that the dis-
play driver, oscillator capacitor (C2), or CPU is
bad.

0 This LCD message indicates that the CPU is bad. CPU BAD
Press the [R/S] key to go on to the next test.

b. Press any key (except [ON]) after the observation per-
iod, but before 10 minutes has elapsed. Watch for:

0 This LCD message indicates that the calculator STANDBY OK
operates properly in STANDBY power mode.

© This LCD message indicates that the contents of MEM 1-8 LOST |
any 1ndicated components are not preserved in
STANDBY mode. This test checks the contents of
the D/S ICs (0 through 7). Either the indicated
ICs or the power supply (bipolar) IC is bad.
Press the [R/S] key to continue.

417
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STEP DISPLAY

8. Sleep Test SLEEP TEST

a. 0Observe the display after the start of this test:

0 A blanked display indicates that the display has (blank display)
been properly disabled.

o This LCD message indicates that the CPU is bad. CPU BAD
Press the [R/S] key to go on to the next test.

0 Any other display indicates that the display
driver is probably bad. A bad CPU is a second,
but less likely, cause.

b. Press the [R/S] key to check for no response. Any
other keys (except the [ON] key) may also be tried.
Watch for:

o No response is the proper outcome.

© Any response indicates that the display driverinr
CPU is bad. Also, the next step may not function
properly.

c. Press the [ON] key to turn on the calculator. Watch
for:

o A beep and this LCD message indicates that the SLEEP OK
calculator operates properly in SLEEP power mode.

o This LCD message indicates that the contents of MEM D,2,LOST
any indicated components are not preserved 1in
SLEEP mode. This test checks the contents of the
display driver (D) and D/S (0 through 7). Either
the indicated ICs or the power supply (bipolar)
! IC is bad. Press the [R/S] key to continue.

9. Timer Test (41CX and 5061-7221 ROM only.)

a. Watch the LCD during this test for the proper
indications.
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Table 4-2. Detailed Diagnostic Test Procedure (Continued)

STEP DISPLAY

O This LCD message is normal except when the NO FPOWER UP
calculator has gone through a hard reset®*
Just before testing. If this message appears

after a hard reset check the CPU, power supply,
and timer IC.

0 This message indicates that the CPU would not CPU BAD
turn off when the timer IC sets an alarm.
o This message indicates that the time IC passed TIME OK
all tests.
0 This indication means that the Timer IC failed TIME(IorB)BAD

some portion of the test. First check and
replace if needed the crystal for the timer chip.
If problems still exist replace the timer IC.

10. Summary

a. Watch for:

0 This LCD message indicates that the tested por- ALL TESTS 0K
tions of the electronic components are good.

Ihls message does not give any indication of
alarm or LCD performance.

0 This LCD message is a reminder that the indicated ERROR 1-7
tests in this sequence were not passed. These
tests are summarized: display (1), D/S (2), ROM
(3), keyboard (4), standby (5), sleep (6), and

timer(7). [
b. Press the [R/S] key to select the next test. SELECT TEST
11. Character Test |

a. Press the [STO] key to select the character test.

=

Hard reset requires removing all power from the calculator and pres-
sing the [ON] key for five seconds. This procedure must be followed
for all HP-41CX and HP-41C/CV calculators when the customer returns
an HP 82182A Time Module with the calculator. Plug the diagnostic
ROM into the calculator BEFORE restoring power from any source.

4-19



Troubleshooting and Testing

HP-41

Table 4-2. Detailed Diagnostic Test Procedure (Continued)

STEP

DISPLAY

|

Observe the seven LCD displays for improper character

structure (extra or missing segments). Any improper
structure indicates that the display driver is bad.
Press and hold the [R/S] key to make the display
pause; release it to continue.

Press the [R/S] key to select the next test.

Keycode Test

Press the [1/X] or [RY¥] key to select the
keycode test. (For the 5061-7221 diagnostic
ROM use [1/X] for U41CX and [RY] for 41CV.)

If the keyboard is good as determined from the
earlier keyboard test go to step e.

Press each suspected key as determined from the key-
board test. Note which keys give erroneous
responses.

Watch for:

o If the proper keycode is displayed, that key is
functioning properly. (The upper four operating
keys comprise row 0.)

o If there is no response, use step d to determilne
the bad component.

o If the wrong keycode is displayed, use step d to
determine the bad component.

o This LCD message indicates that a double entry
has been caused by noisy key contact. (Rapid
double keying can also cause this message.)

o This LCD message indicates that the CPU is bad.

Press other keys on the same row and column line as
each bad key (see below) to determine if it is an
isolated bad key or a bad row or column:

o If there is an isolated bad key, the keyboard
assembly is bad. (Exception: an isolated key
giving an incorrect keycode indicates a bad CPU.)
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SELECT TEST

KEYCODE TEST

43

DOUBLE ENTER

CPU BAD
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Table 4-2. Detailed Diagnostic Test Procedure (Continued)

‘ STEP Tr DISPLAY ¥

—
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ROW LINE COLUMN LINE

o If there is a bad row or column, a key line is
open or short-circuited (keyboard assembly, logic
board, logic connector) or the CPU is bad.

e. Press keys in the rollover area (2,4,5,6, and 8
keys) for proper two-way rollover response. For
each of the four combinations, press and hold the
5 key, press and hold one of the adjacent keys,
release the 5 key (observing the corresponding
keycode, 63, in the display), and then release the
second key (observing its row and key number).

A keycode should appear in the display when the
key is released.

o If both keycodes are correct for each combination,
the CPU is properly detecting the keys.

0 If either keycode is not correctly displayed for
any combination and all of the keys operated
properly individually, then the CPU is bad.

f. Press the [R/S] (or [ON]) key twice to go on to the SELECT TEST
next test.
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Table U4-2. Detailed Diagnostic Test Procedure (Continued)
STEP DISPLAY

13. 1I/0 Port Test

Remove the batteries and all modules from the
calculator. 1Insert the port extender, T11945, into
port 1. Connect +5V to the GND terminal. Probe
each of the remaining port terminals on the extender
with the negative lead from the power supply. Look
for a 5 volt reading on the power supply volt meter.

Wiggle the port extender to detect open-circuit
conditions.

Each line should always give a voltage reading
except B3 and BY4 which should read as follows:

Port B3 By
1 oV ov
2 5V ov
3 ov 5V
I 5V 5V

(Note: Refer to paragraph U4-26 for information on
how to build an improved port extender.)

14. ROM Identification Check

Press the [-] key to select the internal ROM ROM 0:D 1:D ?:C
identification check. This LCD message indicates or ROM 0:G 1:F
the revision code for each of the three internal 2:F etc. or

ROM IC's. other designat-

ions as ROMs
are revised.

When using the 5061-7221 service ROM module: Or 0:DDC
Or 0:GFF etc.

b. Press the [R/S] key to select the next test. SELECT TEST
15. Frequency Test

a. This test is used to determine the clock frequency
of the 41C/CV/CX under test. The test uses the
time module (41C and U41CV) or timer IC (41CX) as a
reference to determine clock frequency. For a 41C
or 41CV you MUST have a time module plugged in. If
you try this test without a time module the calculator
will lock up.
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Table 4-2. Detailed Diagnostic Test Procedure (Continued)

STEP DISPLAY

16.

Press the [1] key. This will run the frequency test. 360 KHZ
The value diplayed must fall in the range from 340

to 380 kHz. The value displayed is the clock frequency

within 2 kHz. If the value is out of range replace the

oscillator components, capacitors first, on the logic

board you are testing. Components will vary depending

on which revision you have.

Press [R/S] (or [ON]) key to go to next test. SELECT TEST

Test Selection/Completion

If necessary, press any designated key to perform
the corresponding test (see figureld-1) in order to
verify a bad component. Normally, this step is not
required.

Press the [ON] key to turn off the calculator,
completing the test,

Remove the plug-in modules. Do not unplug them
while the calculator is turned on.
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Table 4-3.

CPU Test Interpretation and Procedures

HP-41

Use this table to interpret the results of the CPU test performed by

the service module and Lo correct the problem(s).
result in the top row of symptoms.

taking the indicated actions in order. Repeat the diagnostic test after
replacing a component.

Find the test
Read down the symptom column

Triple Triple No beeps, No beeps, Single No beeps,
beeps, beeps, "SELECT "CPU BAD" beep, blank dis-
"SELECT unrecog- TEST". or other blank dis-  play*.
TEST" nizable display. play¥,
or or blank "CPU BAD"
f}ashing display. or other
display. display.
CPU is CPU 1is CPU is CPU is CPU is Remove and
good . good. good. bad. bad. reinsert
Alarm is Alarm is Alarm is Alarm is Alarm is batteries.
good . good. bad. bad. good. Retest.
Repair Replace CPU. Replace CPU. Unplug |
alarm. Repair accessorles.
alarm. Retest.
Proceed Proceed Test logilc
with with PCA in test
diagnostic diagnostic calculator.
test. test.
Test power
supply

(table 4-4).

Check traces

and
connectors.

Replace CPU.

Replace dis-
play driver.

Proceed
with
diagnostic
test.

* If display is blank, turn calculator off by removing batteries or
port power.
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HP-41 Troubleshooting and Testing

Table 4-4, Power Supply Bipolar IC Signals

Use this table for reference. All readings are approximate dc volts.

VIN-0.5 Vdc
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4-17. AUXILIARY TESTS

4-18. Low-Level Detection Test

4-19. If necessary, perform the following steps to test the operation of the
low=level detection circuit:

a. Make sure the calculator is off.
b. Remove the battery case from the calculator and set it aside.
c. Insert the port extender into the lower right I/0 port.

d. Connect a variable dc power supply and dc voltmeter to VBAT and GND on
the port extender.

e. Adjust the power supply to +5 to +6 Vdc at Vbat.

f. Press the [ON] key to turn on the calculator.

g. Measure VCC to be sure that it is 6.0 to 6.5 Vde. If it is not, per form
the power supply troubleshooting procedure (figure 4-3).

h. Vary VBAT from 5.5 to 4.5 Vdc while repeatedly pressing the [R/S] key.
(It is assumed that the proper operation of the display assembly has been

verified by the diagnostic test, paragraph 4-7.)

If the BAT annunciator turns on and off at 4.5 to 5.0 Vdec at VBAT,
the low-level detection circuit is good.

Measure the voltage on LLD. If it changes voltage level, the bipolar

IC is probably good.

Otherwise, the power supply (bipolar) IC or CPU is bad.

i. Press the [ON] key to turn off the calculator.

4-20. Rerun the diagnostic test (paragraph 4-7) after making any repairs.

J-21. Battery Test

4y-22. If it is necessary to test alkaline size N batteries returned with a
calculator, perform the following steps for each cell:

a. Connect a 13-ohm, 5%, 1/4W resistor across the battery terminals.

b. Measure the dc voltage across the load.

o If the voltage is at least 1.1 Vdc, the cell is good.
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o If the voltage is less than 1.1 Vde, the cell is bad.

4-23. HP-41CV D/S TEST PROCEDURE

Note: These procedures are used only if the 5061-7221 Diagnostic

ROM is not available. The 5061-7221 ROM will test all CV D/S ICs.
4-24. Diagnostic Test Procedure
4-25. Complete the diagnostic procedure outlined in paragraph 4-7 except
for step 14. This procedure checks out D/S IC's U6 and U7. The remaining
D/S IC's are tested by the following procedure:

a. Execute the memory diagnostic test as outlined in paragraph A-10. This
procedure checks out U11.

b. Execute a master clear by turning the calculator on while holding down
the [<] key.

¢c. Execute [SIZE] 319. The calculator should come back with a normal display
However , if TRY AGAIN is displayed, go to the troubleshooting procedures
in steps f and g.

d. Execute [SIZE] 000 and then press the [PRGM] key. The calculator should
display REG 319. 1If anything else is displayed, go on to the trouble-
shooting procedures in steps f and g.

e. Press the [ON] key. The test is complete.

f. D/S Troubleshooting Detail

Some D/S errors can be isolated to individual IC's by using the following
procedure:

1. Execute a master clear by turning on the calculator while holding down
the [<] key.

2. Execute [SIZE]063. If TRY AGAIN is displayed, U7 is bad.
3. Execute [SIZE]127. If TRY AGAIN is displayed, U8 is bad.
4. Execute [SIZE]191. If TRY AGAIN is displayed, U9 is bad.
5. Execute [SIZE]255. If TRY AGAIN is displayed, U10 is bad.
6. Execute [SIZE]319. If TRY AGAIN is displayed, U11 is bad.

g. Many times there can be one block or one register bad. This will not
appear unless D/S memory is accessed. To accomplish this, do the following:
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1.

2-.

4-30

Remove all service modules and batteries. Apply port power.

Load the following test program:

01 LBL DS

02 REG="7

03 PROMPT

04 LBL 01

05 STO IND X
06 ISG X

07 GTO 01

08 END

Press [GTO][.][.]
Press [XEQ) Alpha [SIZE] Alpha. Input the correct size according to
the following list:

Calculator Configuration SIZE REG="?

-41CV, -41CX, or =41C with 316 .315

quad or four memory modules

-41C with three memory modules 252 e
-41C with two memory modules 182 . 181
124 . 123

-41C with one memory module

-41C only 060 . 059

Press [XEQ] Alpha DS Alpha. When REG=? appears in the display, key
in the appropriate number from the above 1list.

Press [R/S]. The program will then store values into all registers.
The integer part of the value stored will be the same as the register
designation in which it is stored. The decimal part of the value stored

represents the total number of registers that were loaded.

Connect the calculator to an HP 82143A printer.

Press [XEQ] Alpha PRREG Alpha. The register contents are printed out.
Any data lost or altered indicates a defective register or block uf
registers. That can be an indication of which IC or memory module 1s

defective.
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For -41CV and -41CX:

Bad Register Defect is in
00-59 D/S 1
60-123 D/S 2

124-187 D/S 3
188-251 D/S 4
252-315 D/S 5

For -41C with quad memory module:
Bad Register Defect is in

61 or higher Quad module

For -41C only:

Bad Register Defect 1is in
00-12 D/S 1
13-28 D/S 2
29-44 D/S 3
45-60 D/S 4

If the calculator contains an 1LE7-0001, the defect for any
register from 00 to 60 will be in it since it contains all registers.

For -41C and:

Number of Memory Bad Register Defect is in Module
Modules in Port

1 061-124 1

2 125-188 2

3 189-252 3

uy 253-315 4

If (1) the customer complaint is intermittent operation, or (2) D/S
problems occurred, it may be necessary to allow the calculator to "time
out" overnight, and then run the above program again.

4-26. I/0 Port Testing

4-27. The following modification to the T-11945 port extender tool provides
a very useful I/0 port continuity tester.

4-28. When +5V is applied to the ground pin and all other lines are placed
at the power ground potential, the input protection diodes are reversed

biased, allowing current to flow if the traces are continuous. This tester
allows checking of the lines simultaneously. The status of lines B3 and BY
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depends upon which port the extender is in, as described in table 4-2
step 13.

5V

Light Emitting Diodes

\
il
Py e

il 2 SYNC ISA FIN DATA PWO GND B3 VCC B4 VBAT

& s 2 > T £ 3 » - T »

Figure 4-4. Port Extender Modification Schematic

4-29. Timer Failures (HP-41CX Only)

4-30. Check all signals on the timer chip. If the CPU signals were good and
the timer chip signals were bad, there is probably an open circuit between
the CPU and the timer.

4-31. Check pin 3 (0SC out) for a 32768 Hz sine wave. The amplitude should
be between 1 and 4 volts. A distorted sine wave is acceptable. If no signal
is present, measure the resistance between pin 5 (0SC in) and pin 3 (0OSC
out). Its value should be 22M +10%. If the value is low, clean the board
and remeasure. If it is still Tow, remove the crystal and remeasure. If it
is still low, replace the chip and reconnect the crystal and resistor. If
the value is too large, replace the resistor, and inspect the board for an
open circuit between the IC and the resistor. If the value is good and no
signal is present, replace the crystal. If there is still no oscillation,

replace the IC.
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Table 4-5a. Initial HP-41C Logic PCA Replaceable Parts

REFERENCE  HP PART  DESCR 1
DESIGNATION NUMBER IPTION REPLACES COMMENT QTY
—
—1
A3 5081-5564 PCA BOARD, 00041-80001 ¥  Rfc-Cost¥*# 1
logic
C1 0180-2910 CAPACITOR, 1
470 uF,
6V
Ce 0160-05T71 CAPACITOR, 0160-3914 Use with Rev. F 1
470 pF 0.01 uF display driver.
C3 0180-2925 CAPACITOR, 1
82 uF,
10V
Cy 0160-5489 CAPACITOR, 0160-0687, Rfc-Cost 1
140 pF, 150 pF
5%
C5 0160-4685 CAPACITOR, 0160-0576 Rfc-Update 1
0.1 ukF,
50V
C6 0160-3802 CAPACITOR, 1
150 pF,
10%
C8 0160-3914 CAPACITOR, ¥ 1
0.01 uk,
10%
C9 0180-0575 CAPACITOR, Lk 1
2.2 url,
15V, 20%
C10 0180-2663 CAPACITOR, 0180-0376 Rfce-Cost 1
6.8 uF 33 uF
0180-2978 Rfc-Cost
33 uF
CR1,CRS 1901-0868 DIODE, 2
Schottky
CR2,CR3, 1901-1098 DIODE,  RR® 4
| CR6,CRT switching
CRY 1902-0049 DIODE, zener, % ¥ 1
6.19V, 5%
| L1 9140-0471 INDUCTOR, 9140-0238 Rfc-Update 1
82 uH, 5%
QT 1853-0482 TRANSISTOR, 1853-0020 %% Rfc- 1
PNP Poor Fit
¥ _ When installing, use washer W1. See figure 6-1.
¥% _ Rfc: Reason for change.
#%% _ When U1-1LF5-0002 is installed, C8, C9, CR3, CR4, CR7, and Qi

should be removed.
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Table 4-5a. Initial HP-U41C Logic PCA Replaceable Parts (Continued)
REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
Q2 1854-0857 TRANSISTOR, 1854-0668 *, Rfc- 1
NPN Poor Fit#*¥®
Q3 1854-0092 TRANSISTOR, LA 1
NPN
R1 0698-7187 RESISTOR, 1
2 Mohm,
1/8W, 5%
R2 0698-6725 RESISTOR, HEEE 1
100 Kohm,
1/8W, 10%
R3 0698-7097 RESISTOR, 0698-7187 ExE®  Rfc- 1
1 Mohm, 2 Mohm Value Change
1/8W, 5%
RY 0698-6000 RESISTOR, R 1
2.7K, 5%
1/ 8W
R5 0698-5426 RESISTOR, LR 1
10K, 10%
1/8W
T1 9140-0647 INDUCTOR, 9100-3594 Rfc-Cost 1
toroidal,
1 mH
U1 1LF5-0002 INTEGRATED 1LE3-0002, ¥  Rfc-Cost 1
CIRCUIT, CPU 1LA5-0001
ue 1826-0953 INTEGRATED 1826-0566 k%% Rfc-Cost 1
CIRCUIT,
bipolar
power
supply
-
¥ - When U1-1LF5-0002 is installed, C8, C9, CR3, CR4, CR7, Q1, and Q2
should be removed.
¥ % Rfc: Reason for change.
%% When U3-1LG9-0001 is installed, Q3, R4, and RS should be removed.
%% % % When U2-1826-0953 is installed, R2 and R3 should be removed.
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Table 4-5a. Initial

p—

Troubleshooting and Testing

HP-41C Logic PCA Replaceable Parts (Continued)

=

REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
U3 1LG9-0001 INTEGRATED U3-1LE9-0006 * 1
CIRCUIT, -1LB7-0038
ROM O, -1LB7-0001 |
120 K -1LA3-0033
-1LA3-0015
Prior ROM 0
Array
U4-1LE9-0007
-1LB7-0039
-1LB7-0002
-1LA3-0016
Prior ROM 1
Array
Us-1LE9-0008
-1LB7-0040
-1LB7-0003
-1LA3-0022
Prior ROM 2
Array
Ué 1LA7-0001 INTEGRATED 1
CIRCUIT,
D/S O
U7 1LE7-0001 INTEGRATED U7=-1LAT7-0002 Rfc-Cost ¥% 1
CIRCUIT, UB-1LAT7-0003
D/S 1 U9-1LAT-0004
U10-1LAT7-0005
W1 00041-20005 WASHER, k%% Rfe-To 2
0.013 in compensate for
thick change in new
PC board
thickness.
Y1 0960-0509 ALARM
0460-1688 TAPE, foam O460-1447 Rfc-Quality 1
0460-1528 Rfc-Update

* - When U3-1LG9-0001 is installed, Q3, R4, and R5 should be

removed.
*% - Rfc: Reason for change

k%% - Use when installing the 5081-5564 PC board. See figure 6-1.
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Table 4-5b. HP-U41C Two Transistor Logic PCA Replaceable Parts

REFERENCE  HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION
A3 5081-5564 PCA BOARD, 00041-80001 *  Rfc-Cost¥** 1
logic
C1 0180-2910 CAPACITOR, 1
470 ukF,
6V
ce 0160-0571 CAPACITOR, 0160-3914 Use with Rev. F 1
470 pF 0.01 uF display driver.
C3 0180-2925 CAPACITOR,
82 uF,
10V
Cy 0160-5489 CAPACITOR, 0160-0687 Rfc-Cost 1
140 pkF, 150 pF
5%
C5 0160-4685 CAPACITOR, 0160-0576 Rfc-Update 1
0.1 uF, 2
50V
Cé 0160-3802 CAPACITOR, 1
150 pF,
10%
C8 0160-3914 CAPACITOR, RER 1
0.01 uF,
10%
C9 0180-0575 CAPACITOR, "% 1
2ia Uk,
15V, 20%
C10 0180-2663 CAPACITOR, 0180-0376 Rfc-Cost 1
6.8 uF 33 uF
0180-2978 Rfc-Cost 1
33 ukF
CR1,CRS 1901-0868 DIODE, 2
Schottky
CR2,CR3 1901-1098 DIODE, LA 4
CR6,CR7 switching
CRY 1902-0049 DIODE, zener %% % 1
6.19V, 5%
L1 9140-0471 INDUCTOR, 9140-0238 Rfc-Update 1
82 uH, 5%
Q1 1853-0482 TRANSISTOR, 1853-0020 %% Rfc- 1
PNP Poor Fit
¥ _ When installing, use washer W1. See figure 6-1.
¥% _ Rfc: Reason for change.
k%% _ When U1-1LF5-0002 is installed, C8, C9, CR3, CR4, CR7, and Q1
should be removed.
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Table 4-5b. HP-41C Two Transistor Logic PCA Replaceable Parts (Continued)

U4-1LE9-0007
-1LB7-0039
-1LB7-0002
-1LA3-0016

Prior ROM 1

Array

REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
LDESIGN&TIUN
Q2 1854-0857 TRANSISTOR, 1854-0668 *,  Rfc- 1
NPN Poor Fit**®
R1 0698-7187 RESISTOR, 1
2 Mohm,
1/8W,
5%
R2 0698-6725 RESISTOR, HR 1
100 Kohm,
1/8W,
10%
R3 0698-7097 RESISTOR, 0698-T7187 k%% Rfc-Value
1 Mohm 2 Mohm Change
1/8W, 5%
T1 9140-0647 INDUCTOR, 9100-3594 Rfc-Cost 1
toroidal,
1 mH
U1 1LF5-0002 INTEGRATED 1LE3-0002 * Rfc-Cost 1
CIRCUIT, CPU 1LA5-0001
U2 1826-0953 INTEGRATED 1826-0566 k%% Rfc-Cost 1
CIRCUIT,
bipolar
power
supply
U3 1LG9-0001 INTEGRATED U3-1LE9-0006 1
CIRCUIT, -1LB7-0038
ROM O -1LB7-0001
120K -1LA3-0033
-1LA3=-0015
Prior ROM O
Array

Reason for change.

* _ When U1-1LF5-0002 is installed, C8, C9, CR3, CR4, Q1 and Q2 should
be removed.

k% _ Rfe:
%% _ When U2-1826-0953 is installed, R2 and R3 should be removed.

4-44



HP-41

—

Table 4-5b. HP-41C Two

Troubleshooting and Testing

Transistor Logic PCA Replaceable Parts (Continued)

REFERENCE HP PART DESCRIPTION REPLACES COMMENT Q1Y
DESIGNATION NUMBER
US5-1LE9-0008
-1LB7-0040
~-1LB7-0003
-1LA3-0022
Prior ROM 2
Array
U6 1LA7-0001 INTEGRATED L
CIRCUIT,
D/S O
u7 1LE7-0001 INTEGRATED U7-1LA7-0002 Rfc-Cost 1
CIRUCIT, UB-1LAT-0003 {
D/S1 U9-1LA7-0004
U10-1LA7-0005
W1 00041-20005 WASHER, #% RFC-To 2
0.013 1in compensate for
thick change in new
PC board
thickness.
Y1 0960~-0509 ALARM 1
0460-1688 TAPE, foam 0460~ 1447 Rfc-Quality®
0460-1528 Rfc-Update
* - Rfc: Reason for change.
¥%* - Use when installing the 5081-5564 PC board. See figure 6-1.
<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>