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SECTION
I

General Information

1-1. INTRODUCTION

1-2. This service manual contains information necessary to troubleshoot and
repair HP-U4}/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. A& general description of the HP-U41 calculators (section I).

b. An explanation of how they work (section II).

¢. Information for disassembly and reassembly (section II1I).

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

f. A list of replaceable parts {(section VI}.

Primary Data Storage Registers The Automatic Memory Stack
The HP-41 family has registers that can be al- ac Registers
located to data storage or pragram memory in 9
any combination. As you add HP Memory Mod- T |:]
ules {up to four) or switch from HP-41C to Z ﬂ
HP41-CVICX, the total number of registers can
increase 10 319 (64 registers for each memory |
module). When allocated, data storage regis- |_—_'
ters numbered Ry, through Ry, are Primary
Data Storage Heglslerls LAST X E
Ao ]
Ry, | The ALPHA Ragister

(Holds up to 24 characters)

i

R!Q

Extended Data Storage Registers

When allocated, data storage registers num-
bered H ) through R are Extended Data
Storage Ragisters.

L — e =

H[wu ' = . LASTX VIEW
.
.
L]

Rew [ ]

Figure 1-1. HP-41 Keyboard
1-1



General Information HP-41

1-4. DESCRIPTION

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

1-6. Memory Configuration

1-7. The memory configurations for the UYl-series czlculators are shown in
table 1-1.

Table 1-1. Memory Configuration

Main Memory Total
Initial Configuration Extended
Device Total Data Ztorage Uncommitted Memory
HP-41C 63 17 (ROO-R16) 46 0
HP-U41CV 319 273 (ROO-R272) 46 0
HP-41CX 319 100 (R0O0-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 H1-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-U1CX the total number of
registers can increase to 319 (64 registers for each memory module). When
allocated, data storage registers RO0 through RS9 are primary data storage
registers. When allocated, data storage registers R100 through R318 are
extended data storage registers.

1-10. The HP-U41 system is designed for accurate service., The use of =z
plug-in service module reliably tests the entire calculator and provides a
visual output of its diagnosis that expedites troubleshooting for most
repalirs.

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-4iC Cwner's Handbook and Programming Guide. Operating conditions which
result in an error message are presenled in appendix E of the handbook.

1=2



HP-11 General Information

Table 1-2. Specifications

Physical Properties

o Length: 14.27 centimeters (5.62 inches),

0 Width: 7.80 centimeters (3.09 inches).

o Height: 3.33 centimeters (1.31 inches).

o Weight: 205 grams (7.2 ounces) with batteries,

Power

¢ Batteries: Four 1.5V, size N batteries, replacesble by the user,

0 Battery current: Mode Typical Worst Case
Run 10 ma 15 ma
Standby 1 ma 1 ma
Sleep 10 ua 30 ua
Temperature

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

Display

o 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.

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

¢ Range of displayed numbers is *1.0000000 X 10-* to +9.99989999 X 10%
plus zero.

0 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 lccated on the bottom case at the
upper right<hand corner, adjscent to the I/0 ports, Its format is described
below:

-

1-3



General Information HP-U41

A
B
YYWW XX XXX
— e e = Q =m,= = .-
1 1 I
| 1 1
1 8 |
I i 1
| 1 - |
1 ] i |
1 I i |
| i | o m e ———————— Sequence nhumber .
T )
I ) |
! : e ————————————— Location manufactured:
1 1
I 1
i ) A = USA
| I
4 1
I | B = Brazil
1 |
1 |
i | Q = United Kingdom
| |
i 1
) I S = Singapore
1 |
1 i
l e s ————— Week manufactured.
i
|
fmm e ——— Year manufactured

(yeurs 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.

1-4



SECTION
II

Theory of Operation

Z2-1. FUNCTIONAL DESCRIPTION

2-2. The HP-L1C/CV/CX designs {see figures 2-1 and 2~2) are based on the
following primary electrical componentis:

a. The CPU (central processing unit),

b. One, two or three ROMs (read only memory).
¢. The D/S date storage circuits.

d., The display driver circuit.

e. The power supply.

f. The timer circuit (~41CX only).

The power supply is 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 (1/0G) ports provide additional asccess 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
$2 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 42 pulses. A word time
consists of 56 bit times (0 through 55) and is the basic interval for
information transfer,

2-5. CPU
2-~6. The CPU consists of eight basic sections:

a. Timing generator.

b. Instruction processor.

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

e. Arithmetic processor.,

f. Conditional test logic.

g. Power control logic.

h. Keyboard interface.

These are described in the following paragraphs.

2=1



Theory of Operation

HP-4 1

LIQUID CRYSTAL DISPLAY

=1 BATTERIES .
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RO (9]
Temperature | Lv 3/ ] Loglc/
v Compensation 7/ DPWO Drivers
m_ ¥ | @ —m—m—m e —
Ve Suopt Vee Dsta .
Voo PPy |-t B ASU_ora_ga_ ~ 8
LLD =] Timing -
] = E_E Control |
= B3ly o o
POWER DISPLAY . ___ |
SUPPLY DRIVER Vest |
$1 |
&2 |
sync | uR[LR ||
ISA ULl
- M =
ALAR v B
PWO |
- |
CPU - GND |
|
Timing 2
S5YNC I/0 PORTS
1SA
Instruction m
| | Acdress
FO Reglisters
T Daa | DATA - —
Registers - - -1 D/S
—————— ROM - 0
Arithmaetlc 0 o
b rem  |F -
- - =] DS
e =
Power - -
POR Gontrol PWO -
B Keyboard | KR - -
Interface o] FOM o/s
1 - 2
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A5 A8
1 Dis
- 3
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KEYBOARD 1 ROM -
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. =

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



HP-41 Theory of Operation

LIQUID CRYSTAL DISPLAY
=1 BATTERIES
i/ ~-41CX Only
//3 T2
RO co
Temperature § Lv i - Logic/
. Compensation / DPWO Drivers
wo i 1\ ——— —
Yoo Data
:Z"D Supply I i Storage
T £ e
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POWER "~ DISPLAY
SUPPLY DRIVER  Ye©
— At ARM |
DATA
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ISA
Instruction
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Figure 2-2. HP-#1C/CV/CX Common Board Block Diagram



Theory of QOperation HP-41

2-T7. Timing Generator. This section of the CPU includes logic for
generating three timing sighals (%1, 2, and SYNC) used to synchronize the
system ICs. The nominal oscillater frequency of 14430 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 ¢1 and 2 pulses. These pulses have a width of
approximately 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 I/0 port coding

B4 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 KCH Keyboard column lines

KRO thru KR7 Keyboard row lines

LLD Low level detect line

L1V thru L3V Display voltages

051 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 ocutput line
®1 Timing line

b2 Timing iine

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 i8 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
at 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 l6=-bit address registers used for return branching from
subroutines.

¢. A 14-bit system status register.

d. An B-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.

¢. 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
oh all or part of the data in the A-, B, and C-registers. It zlso
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 (FIQ



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 exercises

the primary control of the system power mode. {The display driver determines
the power mode when the CPU is inactive.) In response to signals received on

the POR, ISA, DPWO, znd VCO lines and from the keyboard interface section of

the CPU, the power control logic determines the system voltage levei provided
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 KC4) and eight
row lines (KRO through KR7). In RUN power mode the logic scans the column
lines, bringing each line low once every word time. When a key is pressed
(connecting the corresponding row and column lines), the row line is brought
low by the column line at the same rate, setting the key flags in the CPY
power control logic and conditional test logic. The logic loads into the two
RKeyboard 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 1is to be performed. Instructicns in ROM cause the
system to ignore the keybecard for U0 ms after a key is pressed and 5 ms after
a Key is released. These delays negate the effects of key bounce, which
cguses multiple entries.

2-17. RCM

2-18. The ROM (read only memory) consists of a set of ICs which contain
micropreogramming instructions which are used by the CPU to pertorm its
functions, There are two peossible configurations for the ROM ICs. QOlder
-41C and -CV's are configured with three 40 Kbit ROMs. The later models are
configured with one (-41C/CV} or two (-41CX) 120 kbit RCMs. Many operations
require instructions stored in more than one RGM. However, only one ROM is
accessed at any time. When the ROM address register in each ROM receives a
16-bit address from the ISA line, the decoder in that chip uses the most
significant digits to determine if that address is contained in its 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 &1, 2, and SYNC from the CPU.

2-19. Data Storage
2~20. The data storage (KAM) consists of sets of ICs which are primarily

2-6



HP-41 Theory of Operation

used to store infermation which the user enters into the =41, 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
-U1s 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,

c-21. The 16 registers in D/S0 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 acecessible to the
user for storing data and programs.

2~22. Liquid Crystal Display

2-23. The display is a 12-character, liquid erystal display (LCD). Each
character position has 14 digit segments, 3 punctuation marks, and 1
annunciator 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 beiween 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 contrsst
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 45° 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. Toe timing and control section processes instructions arriving on the

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

2-7



Theory of Operation HP-41

registers, and provides system timing information to the driver section
(utilizing the incoming 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,
o
< b}
11 oz 204
03
17 \ ﬂ / -
05
10 12
(D < G
2 /jﬁ\ 14
12 Z3
‘- > "
27 yzs

24

Z {annunciator) /

First digh is row number.

Second digit 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 in the corresponding
drive registers., Using the three Lemperature-compensated voltages from the
power supply, the driver circuitry provides 72 column signals (12 characters,
each with six columns) tc the LCD according to the information stored in 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 continucusly present while the display is active. The row and column
signals are structured such that each LCD segment that is "off" experiences
an alternating 1V potential; each segment that is "on" has a similar type of
signal except that a 3V peak potential exists during one-third of the cycle.
Thus each LCD segment is continuocusly driven by an alternating signal (equal
to the potential difference between the corresponding row and column 3ignals)
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



HP-41 Theory of Operation

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,

2-31. The driver section also includes a timing ecircuit and clock. This
circuitry synchronizes the driver signals and causes the display to be
refreshed approximately 90 times per second. When the incoming PWC signal
from the CPU is high (RUN mode), the timing circuit uses the SYNC signal from
the CPU as a timing reference. When the PWC 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 DPWQ 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 CRé,
figures 4-8a through f) protect against reverse polarity and provide
isolation 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 bipelar 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: &
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 oun the VCO line to
the CPU when the supply voltage reaches 6V.

2-37. Three temperature-compensated voltage levels {nominally 1.1,
2.2, and 3.3V) are provided to the display driver by the power supply.

2-9
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A transistor in the power supply IC responds to changes in the ambient
temperature, producing the -20 mV/ C output variation required by the
disgplay.

2-38. The power supply circuit monitors the input voltage level by
comparing it 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 so0, 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 Vec 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 Lo 3TANDBY mode. (In later versions this circuit is included in an
IC.)

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 the
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 te 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).

H-OR OO0 O
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HP-41 Theory of Operation

j. GND (ground).
k. B3 (I/0Q port coding).
1. BY (I/0 port codingl.

2-4%. The B3 and B4 lines from each of the four ports are wired differently
&t 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/C Ports

I/0 PCRT I/0 PORT B3 BY
LOCATICN NUMBER CONTACT | CONTACT
Upper Left 1 Open Cpen
Upper Right z vCC COpen
Lower Left 2 Open vCe
Lower Right i VCC VCC

2-45. Audible Alarm

2-46. The audible alarm is a piezoelectric device, which converts an
alternating electrical signal into a mechanicel vibretion. The signal is
generated 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 vollage across the
alarm does not exceed approximately 6V.

2-47. SYSTEM OPERATIGN

2_48. To the user, the HP-41 appears to have two power conditions: “on' and
Noff". However, there are actually three power modes: RUN, STANDBY, and
SLEEP. The use of these three modes provides extended battery life by
minimizing the c¢urrent drain,

2-49, In RUN mode the CPU actively controls the flow and precessing 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
MEnCry,

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

2=11
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2-51. 1Initial 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 (41, $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 4-7) 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 IG'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 four
bit times during each word time., (See figure 2-4.) The CPU loads into
its key buffers the two four-bit keycodes corresponding to the key
pressed. The CPU also checks the status of the system and the I/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
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line during bit times 14 through 29. The ROM containing the address
transmits the contents of that location over the ISA line during bit times 44
through 53. (See figure 2-4.)

i—. WORD TIME —]
5510 5510

P !IIIIIIIIIHHUHHJIIHHIHIJIIIIIIIHIIIJIIIIIIIH[IIHIIlrIIIII
2 ||i||lIHIIIIHJHHHIIIIIIIIIIIIIIHI!HIIIIIIHIHHHIII!:HH
svnc_ll I'M__T}_
= I upnIEE——
DATA ?THILHIIHII[HIIIHIIIHIIHII{H{IHIIJHIIHIIIHI?

lo 2
KCO L ||
e E__j . L
k2 — T I
Kc3 F 24 27
o I 20 2

I I

|| Note: Numbwrs indicate bit time intervalg. 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/3 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
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figure 2-4.} The transfer is made serially, least-significant bits first.

2-62. When all specified operations have been performed, 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.
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Disassembly and Reassembly

The following procedures desribe the steps necessary Lo 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 sdequate precautions sr¢ token regarding electrostatic
protection. Use the antistatic desoldering tool (864%0-0227) and work
gl a bench setup that is electrostatically protected. Otherwise, ICs
may be camaged.

3-1. CASE SEPARATION

a. Remwve the battery case by pressing
its top edge toward the upper end of
the calceulator until the case shaps
free.

b, FHRemove and set aside batteries if
the customer has lcft any in the
case.

¢. 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
screwgriver.

e, Lift oft the botitom case and center
case,
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Disassembly and Reassembly

3-2. 1/0 ASSEMBLY REPLACEMENT

After separating the case (procedure 1):

a. Remove the I/0 contact assembly from
the bottom case by lifting it out,

b. 1Instzll the 1/0 contact assembly in
the 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
replaced a3 a unit, perform steps a
through ¢ and i through 1.

CAUTION

Wear 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 is easily damaged,
and the contact fingers on the display
driver PCA are easily damaged.

After separating the case (procedure 1):

a. Unsclder the contact fingers from
the keyboard PCA.

3~2
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b.

Remove the display shield from the
top edge of the display assembly.

Remove the display assembly from tne

keyboard assembly by lifting it out
Lop edge first or tapping the
inverted assembly on your hand.

Remove the display c¢lips 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 1ift 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.

If necessary, replace the display
locator or the connectors on the LCD
module., A strip of adhesive
transfer tape holds the leoceator to
the 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
is 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 NUT
reuse any locators or connectors
that have been removed from the LCD.

Mount the display driver on the LCD,
being sure thal the pin on the dis-
piay 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 c¢lip along
each edge of the display assembly.
Secure the upper edge first. First
place the insulator zlong 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 clip should be on the
display driver side.

Clean the LCD surface, if necessary.
Use a cotton swab or soft cloth
moistened with isopropyl zlcohol.

Do not use an abrasive cloth that
could scratch the plastic surface.
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j. 1Install the display assembly intoc
the keyboard assembly. BEe 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 top edge
into place.

k. Solder the contact fingers to the
keyboard PCA. DBe sure that the dis-
play assembly is fully seated.

1. Install the display shield over the
top edge of the display assembly.

The ridges on the shield should face
toward the bottom-case location.

CAUTION
The DDH is a static sensitive part.
Always wear wrist straps when
handling this part.

3-4. LOGIC PCA REPLACEMENT

After separating the case {procedure 1):

a. If you are working on an early i1,
unscrew the two nuts holding the
logic PCA. Use the 1/4-inch nut
driver (8720-0002).

b. Lift off the logic PCA.

O
.

If necessary, repluce the logic
connector, Be sure it is retained
by the posts on the keyboard
assembly.
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CAUTION
When removing the alarm disk, 1lift
the foam tape with a thin tool. If
you pull on the edge of the disk,
the disk may be damaged.

Check the alzrm-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 is centered across the width
of the PCA and has its upper edge
centered on inductor L1 for the
HP-41C/CV. (In the HP-Y41CX, 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.)

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 feoam strip,
and reposition the alarm-disk.

Check that the battery cover is not
damaged and is properly located by
the upper posts on the keybeard
assembly.

Instail 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.

HP-41




HP-41 Disassembly and Reassembly

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

a, Position the center case on the
keyboard assembly. The sides of the
center case have a slight slant.
Flace 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 1s seated squarely
in the bottom casze. The bottom case
should not completely seat against
the center case unless pressure is
gxerted to compress the 1/0 contact
assembly and alarm spacer.

31
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3-8

If necessary, squeeze the contact
assembly between thumb and forefinger
to insure enough pressure when the
case closes.

Install the four screws through the
foot recesses in the bottom case,
instailing 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 Q624-0436.

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
its open end into the bottom case
adjacent to the contact assembly,
and then pressing the battery case
up and in.

HP=41
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Troubleshooting and Testing

4-1. INTRODUCTION

4-2. The troubleshooting and testing procedures presented in this section
deal with the HP-41C, HP-41CV, and HP-U1CX ecaleulators. Service information
for memory/applications modules is contained in appendix A. Service
information for plug-in accessories compatible with the calculator system is
covered in a separate manual for each accessory. Additional service
information 1s contained in sevice notes in appendix C.
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Figure Y4-1. Key Assignments for Service Modules
as Represented on Keyboard QOverlays
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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 the entire
calculator. The service modules and other tools which are used to service
the HP-U1s are listed in table Y4-1. Key reassighments made by the iwo
service modules are shown in figure 4-1.

Table Y4-1. Recommended Tools

42

HP PART/
MODEL LESCRIPTION
NUMBER
5061-7221 Service Module CV/CX/Enhancements
0004160837 Keyboard Overlay
ET-11966 Service Module #1C/CV/Card Reader
ET-11645 Port Extender
0004 1-60940 Port Extender, Modified (see
paragraph 4-21 for modification)
includes 3 each 1990-0662
LED Arrays
Test Calculator Parts:
T-190639 o Modified Keyboard Lsscmbly
T-150638 o Modified BotiLom Case
T-53325% Molded Holding Nest
8720~-0002 Nut Driver, 1/4-inch
HP 821064 Memory Module (2 required)
8690-0227 Descluering Tool, antistatic
£690-02572 Desoldering Tool Tip, antistatic
2690-0129 Soldering Iron
8690-0130 Soldering Iron Stand
8700-0003 X-acto Knife
8700-0006 X-acto Knife Blade
8730-0008 Small Flat-Blade Screwdriver
8730-0020 Phillips Screwdriver
HP 190C/ Oscilloscope. Measures pulse ab
1801A/1820C 0.50 us; maximum amplitude 13Vdec.
0960-0062 Continuity Tester
HP 6213C Power Supply. Varizble supply
rated at 10 Vdec at SA.(Add a
0.1 uf ceramic capacitor
zeross output terminals.)
HP 3469B Multimeter. Accurate to 0,01
Vde .,
HP 10004 Oscilloscope Probe
HP 82143 Printer
0004 1=-90001 HP-41C Owner's Handbook and
Programming Guide
0004 1-904T4 HP-41CX Owner's Manual, Vol.1
Qo004 1-90492 HP-U1CX Qwner's Manual, Vol.Z2
Q00U 1-60939 BOB1-5564 PC Board with IC
sockets
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Y4-4. The following paragraphs describe the procedures that are necessary to
troubleshcot the HP-41s. The diagnhostic tests detailed in paragraphs U4-7 and
4-12 are also used as the performance tests to verify the proper operation of
the calculator after it is repaired. Read through the entire procedure,
including table 4-2, before attempting to troubleshoot a calculater,

CAUTION
Ensure that adequate precautions are taken regarding electrostatic
protection. Use the antistatic descldering tool (&690-0227), and work =zt a
bench setup that is electrostatically protected. Otherwise, I(s may be
damaged.

4.5. INITIAL PREPARATION

L-6. Perform the feollowing steps before attempting to troubleshoct the cal-
culator:

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

b. Install four gocod 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 complzint. If not, follow the procedure in figure 4-3.

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

o If the problem relates to low-battery detection, use 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 circull is operating properly. If
the low battery annunciator does not appear, check the LLD and VBAT
line continuity through to the display.

o 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 medule in an
1/0 port, and apply power into another I/0 port. Turn the calculator
on and quickly remocve 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.

o For other problems, or if the problem is not known, proceed to the
diagnostic tests (paragraph 4-7 or U4-12).

o If the customer returns the batteries with the calculateor, test them
using the batiery test (paragraph 14-16).

Note: The service module is a tool only. Tt does not detect all defects.
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4.7. H1C/CV DIAGNOSTIC TEST USING THE ET 11966 SERVICE ROM MODULE

4-8. Perform the diagnostic test procedure cutlined below. For each step
that is described, the proper LCD display is shown at the right. This list-
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 heat
run and retest to identify possible intermittent problems.

o If an error display occurs, refer to the corresponding section of the
detailed listing (table #=2) and continue testing using that table., Be
sure to record each LCD errcr message to aid the repair process. Repailr
the calculator according toc paragraph U4-14,

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

drain.
1. Preparation
Be sure calculator is off, {blank display)
Insert service module in lower left I/0 port, (blank display)
2. CrU CPU OK
Press the [ON] key. SELECT TEST(*%*%)
3. Display 82B288288388

G, .
Press the [USER] key. (Press and hold the [R/S] Yg: g
key to pause at any display.) G =

G !
q 5.
5 5

pRrrpEEREREPED
4. b/S D/S TEST

D/S OK
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5. RCM ROM TEST
ROM OK

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 lhe diagnostic test inm
paragraph 4-=12.

6. Keyboard KYBOARD TEST
Press each key, left-to-right, top-to-bottom. KYBOARD TEST(¥)
This ineludes the [ON], [USER], [PRGM], and [ALPHA]

Keys.,

If any other nessage is displayed, press [R/S] KYBOARD OK
[R/S], then repeat this test by pressing (Y]

or [ +], and verify Keyboard cperation. KYBD AGAIN?

T. Standby

Press the [R/S] key. STANDBY TEST
Press any key (except [CN] J. STANDBY CK

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 412,

8. Sleep SLEEP TEST
{blank displey)

Press any key (except [ON] ). (blank display)

Press the [ON] key. SLEEP OK (*)

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

Repeat this testl.

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 stabillze at
some value below 5 ul.

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 uhA., (The decrease and
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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
follow indicate which of the previous tests resulted
ih an error: 1=display, 2=D/2, 3=ROM, Y=keyboard,

5=standby, 6=z=sleep.

Press the [R/S] key.

ALL TESTS 0K

SELECT TEST

10. Character

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

to pause at any display.)

Press the [R/Z] key.
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SELECT TEST

11. Keycode

Press the [1/x] or [R ] key.

Press and hold [5]; press and hold
Release the [5] key.

Relezse the [4] key,

Press and hold [5]; Press and holg
Release the [5] key.

Release the [6] key.

Press and held [5]; press and hold
Release the [5] key.

Release the [2] key.

Press and held [5]; press and hold
Release the [5] key.

Release the [8] key.

Press the [R/S] key, then release.
Press the [R/S] key asgain.

[4].

[6].

KEYCODE TEST
KEYCODE TEST
63
62
62
63
64
64
63
13
73
63
53
g4
SELECT TEST

12. 1/0 Port

Remcove the batteries and all modules from the
calculator. Insert the port extender T11045 into
port 1, Connecl 45V to the GND terminal,
each of the remaining port terminals on the
extender with the nepative lead from the power

I-6
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supply. Look for a 5 volt reading on the power
supply 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 BY which should read as fellows:

Port B3 B4
1 ov ov
2 5V ov
3 ov 5V
4 hY BV

(Note: Refer to paragraph 4-26 for information
which will expedite this measurement.)

13. ROM Jdentifiecation

Press the [-] Key to check the ROM revisicn cedes. ROM 0:D 1:D 2:C

(The aclual 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)

l'l'-g -

THE 5061-7221 DIAGNOSTIC ROM MODULE

4-10, There are several differences between ET 11966 and 5061-7221.
First there zre some differences in the way similar tests are accessed
and what the tests will tell you.

O

The 5061-~7221 dizgnostic ROM was designed to fully test the 41CX and
41CV, The RCM uses a CPU status bit to Keep track of whether it is
testing a W1CV or 41CX. This status bit starts cut 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.
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Note: If the CPU is not working properly, it may ignore the signal which
distinguishes between the HP-41CV and the HP-41CX. This condition
requires replacement of the CPU.

o} Both the USER and PGRM keys will now start the multiple test but the USER
key indicates that a ¥1CX is being tested while the PRGM key indicates
that a 41CV is being used.

o The top row and second row of keys perform the same functions as the old
diagnostic ROM but the top row of keys is used to test the 41CX and the
second row of keys is used to test the 41C%¥, The D/5 now tests all
data storage ICs.

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

o} The memory module test now tests QUAD memory modules rather than single
memory modules. Use ET 11966 to test the single memory modules. This
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 in a
different format. The new format is "Q:ABC" where 0 refers to ROM O,
the 120K ROM, and the letters refer (o the revision nhumber in each of
the 4K byte banks of ROM.

4-11. There are also several additional tests in the 5061-7221 Diagnostic
ROM. These tests are used to test the expanded capabilities of the HPY1CV/CX.

o] Several new modules can be tested with the 5061-7221 diagnostic ROM
which could not be as fully or easily tested with ET 11966. QUAD
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 the mainframe
clock. This test also requires a time module for the 41C and 41Cv.

4-12. 41CV/CX DIAGNOSTIC TEST USING THE 5061-7221 SERVICE ROM MODULE

4-13., Perform the diagnostic test procedure outlined below. For each step

that is described, the proper LCD display is shown at the right. This list-
ing gives thie responses for a good calculator; other responses can occur and
indicate improper operation. (Each ¥ below denotes an alarm beep.)

3-8
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o)

If an error display occurs, refer to the corresponding section of the

detailed listing (table U-2) and continue testing using that table.
sure to record each LCD error message to aid the repair process.

the calculator according to paragraph 4-14.

Note:
Many of the tests will not work with a 41C.
test modules for a 41C but not the mainframe itself.

The 5061-7221 service module is intended %to test 41CVs and =CXs.
Use the 5061-7221 only to

Be
Repair

Troubleshooting and Testing

1. Preparation

Be sure calculator is off.
Ingert service module into any I/0Q port.

{blank display)
(blank display)

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.)

BEB2RE222388
HA°  USEN GERAR SHH L w1 ¥ o1 FAGH oPwp
& o
o =N
=N N
o A
o S

ra
ra
ra
3
a
faw
I b=
Ta
ra
a
a3
ray)

4. D/S D/S TEST
B/3 OK

5. ROM ROM TEST
ROM OK

Monitor the calculator current during execution
of this test. It should not exceed 15 mA.

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/3], then repeat this test by pressing [Y]
or [+], and verify keyboard operation.

KYBOARD TEST
KYBOARD TEST(*)

KYBOARD CK

KYBD AGAIN?

4-9
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7. Standby
Press the [R/S] key STANDBY TEST
Press any key (except [ON]1). STANDBY OK

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

8. Sleep

(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 NC POWER UP
TIME IC OK

If you are testing a 41CX a timer chip test will

execute at this peint., 1If 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=RCM, Uzkeyboard,
5zstandby, 6=sleep, T=timer.

Press the [R/S] key. SELECT TEST

11. Character

Press the [STO)] key. (Press and hold the [R/S8] key

PRAICIDIESGHIJK
i MRl f) T iglr

to pause at any display.) ;::Efffggs.!fzz
GWE L
8234556 7H98.
EosPhobede T
FANEMe DL

Press the [R/S] key. SELECT TEST

12. Keycode

Press the [1/x]for U41CX or [Ry] key for 41CV. KEYCODE TEST

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

Release the [5] key. 63

Release the [4] key. 62

4-10
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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

13. ROM Identification

Press the [-] key to check the ROM revision codes. 0:DDC through
(The actual codes may differ from those shown.) 0:GFF ete.
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 KkHz.
Press the [R/S] key. SELECT TEST

15. Completion

Press the [ON] key. (blank display)
Remove the plug-in modules. (blank display}

4-14. REPAIR AND TEST

Yu1h, After completing the procedures in the diagnostic test sequence,
replace bad components using the guidelines below. For reference information
concerning component lccations, c¢ircuit informaticon, and part numbers, see
figures 4-8a through f, U4-9a through I, and 6-1, and refer to tables U-5a
through f and 6-1.

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

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

o Certain error possiblities may be resclved by installing the logic PCA in
a test calculator and trying the appropriate tests again,

4-11
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I1f the same ROM error occurs after any indicated ROMs have been replaced,
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Figure #-2. Test Calculator
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Table 4-2. Detailed Diagnostic Test Procedure

This table presents a detailed description of the diagnostic test
procedure. For each step, conditicons that can occur are listed and the
LCD displays are shown. Where there are differences between the two
diagnostic ROMs, these differences will be noted.

STEP DISPLAY

1. Preparation

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

b. Insert the service module in the lower left I/0
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 ¢ applies only to the H41C.

¢, Insert two good memory modules in the remaining 1/0
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.)

2. CPU Test

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

o Triple beeps and this flashing LCD message in- SELECT TEST
dicates that the alarm and tested portion of
the CPU are good., If this expected display is
hot observed, hut portions of it are recogniz-
able in the actual display, or if the display
is flashing, then the CPU is still considered
to be good. (The message CPU OK may appear
momentarily in the display.)

o This LCD message indicates that the CPU is bad. CPU BAD
Press the [ON] key to turn off the calculator.
Refer to table 4U=3,

¢ For any other CPU test result, the test
interpretation and procedure is given in table
4.3,
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Table 4-2. Detailed Diagnostic Test Procedure (Continued)

STEP

DISPLAY

Note: An erratic, intermittent, or squealing scund is
not a valid alarm beep. If such a sound persists, it
indicates the need for further diaghostic 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 diaghostic test.
Ctherwise, 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 U1CV and 41CX use the 5061-T7221
Diagnostic ROM and press USER for a 41CX or PRGM for
a 41Cv,

Display Test
Wateh for:

o This LCD message or a continuous alarm tone in-
dicates that there is a bad D/3 IC in the sys-
tem. If the plug-in memory modules are known
to be good and the LCD message is legibie,
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. COtherwise, 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/3 BAD

DRIV/CPU BAD

DISP DRIV BAD

414
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Table Y-2. Detailed Diagnostic Test procedure (Continued)

STEP DISPLAY

Make 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 BEBSBEESS,
all LCD segments (except upper dots) turn on. G o

Look for both segments in each comma. .

5
0’
5
5y

v
1

(2) S-colon test,

L

3

3

3

3

a3
ran’
-
3

ra

(3) A-test

¢. Heplace faulty components indicated by previcus LCD
messages or by the visual test, and thenh restart the
diagnostiec test. Evaluate components as follows:

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

¢ 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.

b, D/S Test D/S TEST

Watch for:

o Any change in the display indicates that the display
driver 1is bad.

o This LCD message indicates that all internal D/S 1Cs D/S CK
are good

ICs are bad. Press the [R/8] key to continue.

BAT USER GEAD SFl 01731 PAGH  aupmA

0 This LCD message indicates that any specified D/3 p/S 0-7 BAD

228

r3
i3
faui
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Table B-2. Detailed Diagnostic Test Procedure (Continued)

STEP DISPLAY
5. ROM Test ROM TEST
a. The flag annunciators indicate which ROM IC is being
tested (0, 1, or 2). For the 120k bit ROMs the flags
indicate which 40k block is being tested.
b. Watch for:
¢ This LCD message indicates that all internal ROM QK
ROM's are good.
o This LCD message indicates that any specified ROM 0,2,BAD
ROM ICs are bad. Press the [R/S] key to con-
tinue.
Note: When testing a calculator with three 40K
mainfreme ROMs using the 5061-7221 ROM, if any
ROM is bad the indication will be ROM (O BAD.
When this happens use ET 11966 to isolate which
ROM hgs failed,
6. Keyboard Test KYBOARD TEST
a, Press each Keyboard key, left-to-right, top-to-

bottom. This includes the four operating (switch-
type) keyg at the upper end of the keyboard. Watch
for:

O

A beep or this LCD message after each keystroke
indicates that each pressed kev is gocd. Con-
tinue pressing keys.

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

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

This LCD message indicates that the pressed key
is bad or that the keying was improper. Press
the [R/3] (or [ON]) key twice to go on toc step b,

KYBOARD TEST

KYBOARL OK

DOUBLE ENTER

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

STEP

DISPLAY

Decide whether to test the keyboard again. This de-
cision alsc will influence the keycode test later.

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

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

Standby Test

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

0 No changes in the ccomposition 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.
Press the [R/S] key to go on to the next test.

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

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

0 This LCD message indicates that the contents of
any indicated 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.

KYBD AGAIN?

STANDBY TEST

CPU BAD

STANDBY CK

MEM 1-8 LOS3T
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STEP

DISPLAY

Sleep Test

Observe the display after the start of this test:

O

4 blanked display indicates thal the display has
been properly disabled.

This LCD message indicates that the CPU is bad.
Press the [R/S5] key to go on to the next test.

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

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

o

o

No response is the proper outcome.

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

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

o

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

This LCD message indicates that the contents of
any indicated compeonents are not preserved in
SLEEP mode. This tesl 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,

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

Watch the LCD during this test for the proper
indications.

SLEEP TEST

(blank display)

CPU BAD

SLEEP OK

MEM D,2,LO0ST
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Table 4-2. Detailed Diagnostic Test Procedure {Continued)

STEP DISPLAY

¢ This LCD message is normal except when the NO POWER UP
caleculator 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.

o This message indicates that the CPU would not CPU BAD
turn off when the timer IC set: an alarm. :
0 This message indicaltes that the time IC passed TIME OK
ail tests.
o This indication means that the Timer IC failed TIME(IorBYBAD

some portion of the test. First check and
replace if needed the crystal for the timer chip.
1f problems still exist replace the timer IC.

10. Summary
a, Watch for:

o This LCD message indicates that the tested por- ALL TESTS 0K
tions of the electronic components are good.
This message does not give any indication of
alarm or LCD performance.

o This LCD message is a reminder that the indicated ERROR 1-7
tests in this segquence were not passed. These
tests are summsrized: display (1), D/S (2}, ROM
{(3), keyboard (4), standby (5), sleep (6), and
timer (7).
b. Press the [R/S5] key to select the next test, SELECT TEST

11. Character Test

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

3 Hard reset requires removing all power from the calculator and pres-
ging the [ON] key for five seconds. This procedure must be followed
for all HP-41CX and HP-H1C/CV calculateors when the customer returns
an HP 821824 Time Module with the calculator. Plug the diaghostic
ROM into the calculator BEFCRE restoring power from any source.
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Table 4-2. Detailed Diagnostic Test Procedure (Continued)

STEP

DISPLAY

Ubserve 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 Lo continue,

Press the [R/S] key to select the next test,
Keycode Test

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

It 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:

0 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 determine
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.)

0 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) tc determine if it is an
izolated bad key or a bad row or cclumn:

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

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

DISPLAY

Saeial b s

SR e m
AR Y

i

t At

e

et
L

:«w
"
fearets

e rer
2

LEiew

0
HEELL

e i
T P TR
i
LoapnE sl

w
SEEmERy

W

FAA e
SR

e
Lap g

i
sl

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 preper two-way rollover response. For
each of the four combinations, press and hold the
5 key, press and hcld one of the adjacent keys,
release the & 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.

o 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 fo go on to the SELECT TEST
next test.
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HP-41

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

STEF

DISPLAY

13.

14.

15.

I/0 Port Test

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 supply. Look
for a 5 volt reading on the power supply voli meter.
Wiggle the port extender to detect open-circuit
conditions.

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

Port B3 By

1 ov ov

2 5V oV

3 ov 5V

ol 5V 5V

(Note: Refer to paragraph 4-26 for information on

how to build an improved port extender.)
ROM Identification Check

Press the [-] key to select the internal ROM
identification check. This LCD message indicates
the revision code for each of the three internal
ROM IC's.

When using the 5061-7221 service ROM module:

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

This test is used to determine the clock frequency
of the 41C/CV/CX under test. The test uses the
time module (41C and 41CV) or timer IC (41CX) as a
reference toc determine clock frequency. For a 41C
or Y1CV you MUST have a time module plugged in. If

you try this test without a time mocdule the calculator

will lock up.

ROM 0:D 1:D 2:C
or ROM 0:G 1:F
2:F ete. or
other desighat-
ions as ROMs
are revised.

Or 0:DDC
Or O0:GFF etco.

SELECT TEST

422




HP-41
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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.
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 logie
board you are testing. Components will vary depending
on which revision you have.

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

Test Selection/Completicn

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

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

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

360 KHZ

SELECT TEST

4-23
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Table 4-3. CPU Test Interpretation and Procedures

Use this table to interpret the results of the CPU test performed by
the service module and Lo correct the problem(s). Find the test

result in the top row of symptoms. Read down the symptom column

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

Triple Triple No beeps, No beeps, Single tlc beeps,
beeps, beeps, WEELECT *CPU BAD" beep, blank dis-
"SELECT unrecog- TEST™. or cther blank dis- play¥,
TEST" nizable display. play¥,
or or blank "CPU BAD™
flashing display. or other
display. display.
CPU is CPU is CPU is CPU is CPU is Remove and
good . good, good. bad. bad . reinsert
Alarm 1is 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 logic
with with PCA in test
diagnostic diagnostic calculator.
test. test.

Test power
supply

{table L-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.,

4-24



HP-11

Calculator will no:

turr on,

[insert batlenas,
service module, and
pOrT extencer )

Follow the arows,
making e tests and
decisions as
indicated.

Measwre Vi &b port
extender

Read current on
power supply current
e

Eurrenl betwasn
10 wa and 10 ma
bl

Advise Customer
Service battery drain
is wathin spec,

4

Oirserve POH o0
CPU pin 11 whike
pressing & releasing
Ry

key is pressed
4

Measure Ve CFU
pin & while [08] key
is depressed.

(Remave haranss.
Apply power threuan
part extender.)

'l One at a me

ursolger one laad of
CRE, UAF, €1, THE,
& 21-8; replace T3,

current between
10 za and 10 mg
o

Repace oad
corngoneat.

Repace CPU. all
AOMs and all OS5
units one at a bme.

N Measure continuity

from CRU-11 1o St

side ol bomd

trace continumus
5

Measuwe V.. et pin 6
of bizofar IC.

Obsarve siqnal on
CPU pin 10...

time untd oscill
are prasent

Clean comacis on
keyboarc and pads
on logic board.
Haplace Amalifa.

Replace legie board.




Measure Vg, at pin 6
of bipoiar iC.

Meplace 5, U1, and
U2 in order,

Obsarve signal on
CPU pin 10...

Replace Gy Q, GA7.
CB, £9, CPU in order.

Ghserve signals on
linas 1,92, ISA, &

Reolace L1, C4, CT

ard CPLl one at a

time untl osciliators
are present.

BYNC.

154 S0V 1VDIV

SYNC 20uS/DIV; 1W/DIV

Replace CPU.




Replace CPLL

Vo = Vee — 1.5)
valts

Maasure R1.

Ve ;?0 wolts

Iz
20 <R, <27
megohms




Troubleshooting and Testing

Cuoes
caleulator tuen on
7

Repar new prodiem,

Replaca A3 whh 1.0
megehm resistor.

e 6.

Repiace GRZ, CR7,
CRI. T1 one
ar a tme,

Figure 4-3.
Power Supply Troubleshooting Flow Chart
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Troubleshooting and Testing

Table 4-4, Power Supply Bipolar IC Signals

Use this table for reference. All readings are approximate dec volts,

{GND)

3.3 Vde

2.2 Vde¢

50;1 S/Div
1 V/Div

1.1 Vde

(oo

L3V
L2v
Liv

L.LO
Vco
CAP

Ve
Vel
ISET
GND
IND
Ve
NC

OFF:

5uS/Div ON:

0.5 V/Div__

VIN-0.5 Vdc
OFF: 0.0 Vde
N: 0.5 Vde < V¥ < 1.5 Vdec
2.6 Vde
(GND) 20pS/DiV

1 V/Div

6.3 Vdo

(N/C)
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B_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 45 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. 1If it is not, perform
the power supply troubleshooting procedure (figure 4-3).

h. Vary VBAT from 5.5 to 4.5 Vdc while repeatedly pressing the [R/3] 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 Vdc 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.
1. Press the [ON] key to turn off the calculator.

4-20. Rerun the diagnostic test {(paragraph 4-7)} after making any repairs.
4.21. Battery Test

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

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

b. Measure the dec voltage across the load.

0 If the voltage is at least 1.1 Vde, the cell is good,
4.28
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0 If the voltage is less than 1.1 Vde, the cell is bad.

4-23. HP-31CV D/S TEST PROCEDURE

Note: These procedures are used only if the 5061-7221 Diagnostic
ROM is not avaiiable. The 5061-7221 ROM will test all CV D/S ICs.

B-24_. Diagnostic Test Procedure

4.25. Complete the diagnostic procedure cutlined in paragraph 4-7 except
for step 14. This procedure checks out D/3 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. If 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 isclated to individual IC's by using the following

procedure:

g'

1. Execute a master c¢lear 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]1127. 1If TRY AGAIN is displayed, U8 is bad.
4, Execute [SIZE]191. If TRY AGAIN is displayed, U9 is bad.
5. Execute [SIZE1255. If TRY AGAIN is displayed, U10 is bad.
6. Execute [SIZE1319. If TRY AGAIN is displayed, U111 is bad.

Many times there can be one block or one register bad. This will not

appear unless D/3 memory is accessed. To accomplish this, do the following:
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1. Remove all service modules and batteries. Apply port power.

2. Load the following test program:

Calculator Configuration SIZE

-41CV, -41CX, or -=41¢ with 316

quad or four memory modules

-41C with three memory modules 252
. =41C with two memory modules 182

-41C with one memory module 124

-41C only 060

4-30

01
02
03
o4
05
06
a7
08

LBL D3
REG=7?
PROMPT
LBL 01
STO IND X
ISG X

GTO 01
END

. Press [GTO][.][.]

the following list:

HP-i1

. Press [XEQ] Alpha [SIZE] Alpha. Input the correct size according to

REG="?

+315

251
. 181
123
.059

Press [XEQ] Alpha DS Alpha. When REG=7 appears in the display, key

in the appropriate number from the above list.

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
designaticn 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 B21434 printer.

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

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 b/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 is in
00-12 D/S 1
13=28 /s 2
20-4Y4 D/S 3
45-60 D/S U4

If the calculator contains an 1LE7T-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

Yy 253-315 y

If (1) the customer complaint is intermittent operation, or (2) D/3
problems occurred, it may be necessary to allow the calculator to "time
out" overnight, and then run the above program again.

j.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. Wnen +5V is applied to the ground pin and all other lines are placed
at the power ground potential, the input profection diodes are reversed

biased, allowing current to flow if the traces are continuous., This tester
aliows checking of the lines simultaneously. The status of lines B3 and B4
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depends upon which port the extender is in, a3 described in table 4-2
step 13.

By +

Light Emitting Diodes

Pl P2 SYNC ISA FIN DATA PWO GND B3 VCGC B4 VBAT

Figure Y4-Y4. Port Extender Modification Schematic

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

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

§=31. Check pin 3 (0OSC out) for a 32768 Hz sine wave. The amplitude should
be between 1 and 4 volts. A distorted sine wave 1s acceptable. If no signal
is present, measure the resistance between pin 5 (0SC in) and pin 3 (0SC
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 i3 too large, replace the resistor, and inspect the board for an
open circuit between the IC and the resistor. 1If 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 DESCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
A3 5081-556H PCA BQARD, Q0041~80001 ¥ Rfc-Cost¥#% 1
logic
C1 0180-2910 CAPACITOR, 1
470 ut,
6V
c2 0160-0571 CAPACITOR, 0160-3914 Use with Rev. F 1
470 pF 0.01 uF display driver.
C3 0180-2925 CAPACITOR, 1
82 uF,
10V
cl 0160-5489 CAPACITOR, 0160-0687, Rfc=Cost 1
140 pF, 150 pF
5%
C5 0160-4685 CAPACITOR, 0160-0576 Rfe-Update 1
0.1 uf,
50V
Cé 0160~38C2 CAPACITOR, 1
150 pF,
10%
C8 0160-3914 CAPACITOR, e 1
0.0%1 uF,
10%
C9 0180-0575 CAPACITOR, % 1
2.2 uF,
' 15V, 20%
c10 0180-2663 CAPACITOR, 0180-0376 Rfc-Cost 1
6.8 uF 33 uF
0180-2978 Rfe-Cost
33 uF
CR1,CR5 1901-0868 DICDE, 2
Schicttky
CR2,CR3, 1901-1098 DICDE, ki b
CR6,CRT switching
CRY4 1902-0049 DICDE, zener, hiew 1
6.19V, 5%
L1 9140-0471 INDUCTOR, 9140-0238 Rfc-Update 1
82 uH, 5%
) 1853~0482 TRANSISTOR, 1853-0020 #¥x%  Rfc- 1
PNP Poor Fit
# _ When installing, use washer W1, See figure 6-1.
¥% _ Rfc: Reason for change.
%¥%% _ When U1-1LF5-0002 is installed, C&, €9, CR3, CR4, CR7, and Q1
should be removed.
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Table 4-5a. Initial HP-41C 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, b 1
NPN

R1 0698-T7187 RESISTOR, 1
2 Mohm,
1/8W, 5%

R2 0698-6725 RESISTOR, AR 1
100 Kohm,
1/8W, 10%

R3 0698-7097 RESISTOR, 0698-7187 kx%% Rfc- 1
1 Mohm, 2 Mchm Value Change
1/8W, 5%

RY 0698-6000 RESISTOR, xx% 1
2.7, 5%
1/ 8W

R5 0698-5426 RES1STOR, Ll 1
10K, 10%
1/8W

T1 3140-0647 INDUCTOR, 2100-3594 Rfc-Cost 1
toroidal,
1 mH

U1 1LF5-0002 INTEGRATED 1LE3-0002, *, Rfe-Cost 1

CIRCUIT, CPU 1LAS-0001
vz 1826-0G53 INTEGRATED 1826-0566 ¥%%%  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: Reascon for change.
*#%¥ _ When U3-1LG9-00071 is installed, Q3, R4, and R5 should be removed.
% X%

When U2-1826-0953 is installed, R2 and R3 should be removed.
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Table 4-5a. Initial HP-41C Logic PCA Replaceable Parts (Continued)

REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
U3 1LGO9-0001 INTEGRATED U3-1LEQ-0006 * 1
CIRCUIT, -1LB7-0038
ROM 0, -1LB7-00Q1
120 K ~-1LA3-0033
-1LA3-0015
Prictr ROM O
Array
U4-1LE9=-0007
-1LB7-0039
-1LB7-0002
-1LA3=0016
Prior ROM 1
Array
U5-1LE9-0008
-1LB7-0040
-1LB7-0003
-1LA3-0022
Prior ROM 2
Array
U6 1LAT7-0001 INTEGRATED 1
CIRCUIT,
’ D/3 0
Ut 1LE7-C001 INTEGRATED U7-1LAT-0002 Rfc-Cost ** 1
CIRCUIT, U8-1LAT-0003
D/S 1 Ug-1LA7-0004
U10-1LA7-0005
W 00041-20005 WASHER, ¥%% Rfc-To 2
0.013 1in compensate for
thick change in new
PC board
thickness.
Y1 0960-0509 ALARM
0460-1688 TAPE, foam 0460~ 1447 Rfc-Quality 1
gU60-1528 Rfc-Update
¥ _ When U3-1LG9-0001 is installed, Q3, R4, and R5 should be
removed.
%¥%¥ _ Rfc: Reason for change
¥%* _ Use when installing the 5081-5564 PC board, See figure 6-1.
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HP-41

Table 4-5b. HP-41C Two Transistor Logic PCA Replaceable Parts

Troubleshooting and Testing

REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION
A3 5081-5564 PCA BOARD, 00041-80001 %, Rfc-Cost¥#% 1
logic
C1 0180-291C CAPACITOR, 1
470 uF,
6V
c2 0160-0571 CAPACITCR, 0160-3914 Use with Rev. F 1
470 pF .01 uF display driver,
€3 0180-2925 CAPACITOR,
82 uF,
10V
Cy 0160-5489 CAPACITOR, 0160-0687 Rfc~-Cost 1
140 pF, 150 pF
5%
chH 0160-4685 CAPACITOR, 0160-0576 Rfc«Update 1
¢.1 uF,
50V
Ccé 0160-3802 CAPACITOR, i
150 pkF,
10%
C8 0160-3914 CAPACITOR, L2 L] 1
0.01 uF,
10%
Co 0180=-0575 CAPACITCR, EX 1
2.2 uF,
15V, 20%
C10 0180-2663 CAPACITCR, 0180-0376 Rfc-Cost 1
6.8 uF 33 uF
0180-2978 Rfc-Cost 1
33 uF
CR1,CR% 19071-0868 DIODE, 2
Schottky
CR2,CR3 1901-1098 DIODE, LA 4
CR6,CRYT switching
CRY 1902-0049 DIODE, zener LAl 1
6.19V, 5%
L1 9140-047 1 INDUCTOR, 9140-0238 Rfe-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.
##% _ When U1-1LF5-0002 is installed, C8, C9, CR3, CRY4, CR7, and Qi
should be removed.
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HP-41

Table 4-5b. HP-41C Two Transistor Logic PCA Replaceable Parts {Continued)

REFERENCE HP PART DESCRIPTION REPLACER COMMENT QTY
DESIGNATION
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, *xe 1
100 Kohm,
1/8W,
10%
R3 0698=-7097 RESISTOR, 0698-7187 ¥%% Rfc-Value
1 Mohm 2 Mohm Change
1/8W, 5%
T1 Q140-0647 INDUCTOR, 9100-3594 Rfc-Cost 1
toroidal,
1 mH
U1 1LF5-0002 INTEGRATED 1LE3-0002 %  PRfc-Cost 1
CIRCUIT, CPU 1LAS-000t1
u2 1826-~0953 INTEGRATED 1826-0566 *%%  Ric-Cost 1
CIRCUIT,
bipolar
power
supply
U3 1LGY9-0001 INTEGRATED U3-1LE9-0006 1
CIRCUIT, ~1LB7-0038
ROM O - 1LB7-0001
120K -1LA3-0033
- 1LA3-0015
Prior ROM O
Array
U4-1LE9-0007
-1LB7=-0039
-1LB7-0002
-1LA3-0016
Prior ROM 1
Array

**% . Rfc:

Reason for change.

%¥% _ When U2-1826-0953 is installed,

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

R2 and R3 should be reioved,

T



HP-41

Troubleshooting and Testing

Table 4-5b. HP-41C Two Transistor Logic PCA Replaceable Parts (Continued)

REFERENCE HP PART DESCRIPTICN REPLACES COMMENT QTY
DESIGNATION NUMRBER
U5~ 1LEG.0008
~1LB7-0040
-{1LB7-0003
-1LA3-0022
Prior ROM 2
Array
U 1LA7-0001 INTEGRATED 1
CIRCUIT,
D/S O
Uy 1LE7-0001 INTEGRATED U7-1LA7=-0002 Rfce-Cost 1
CIRUCIT, U8=1LAT-0003
D/S1 U9-1LA7-0004
U10-1LAT-0005
W1 00041-20005 WASHER, #%  RFC-To 2
0.013 in compensate for
thick change in new
PC board
thickness.
Y1 0960-0509 ALARM 1
0U60-1688 TAPE, foam 0460- 1447 Rfc-Quality®*
0460-1528 Rfe-Update

¥ - Rfe: Reascn for change.
**% _ Use when installing the 5081-5564 PC board. See figure 6-1.
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Troubleshooting and Testing

Table 4-5c¢. Final HP-41C Logic PCA Replaceable Parts

REFERENCE HP PART DPESIGNATION REPLACES COMMENT QTY
DESIGNATION NUMBER
A3 5081-5564 PCA BOARD, 00041-80105 ®  Rfc-Cost*#® i
logic
C1t 0180=-3229 CAPACITOR, 0180~3107 Rfe=Size ]
470 uk,
6V
c2 01600571 CAPACITOR, 0160=3G14 Use with Rev. F 1
470 pF, 0.01 uF display driver,
C3 0180-3228 CAPACITOR, 0180-3108 Rfce-8ize 1
100 uF,
10V
C4 0160-5489 CAPACITOR, 0160-0687 Rfc-Cost 1
140 pF, 150 pF
5%
Ch 0160-4685 CAPACITOR, 0160-0576 Rfc-Update 1
0.1 ufF
50V
Co 0160-3802 CAPACITOR, ]
150 pF,
10%
CT7 0160-3337 CAPACITOR, 1
10 pF
C10 0180-2663 CAPACITOR, 0180-0376 Rfe-Cost 1
6.8 ufF 33 ufF
0180-2978 Rfc-Cost
33 uF
CR1,CR5 1901-0868 DICDE, 2
Schottky
CR2,CR3 1901-1098 DICDE, ¥ ¥ 4
CR6,CRT sWwitching
CRY 1902-~0049 DIODE, zener L1 1
6.19V, 5%
L1 9140-047 1 INDUCTOR, 9140-0238 Rfc~Update 1
82 uH, 5%
Rt 0698-T7187 RESISTOR, 1
2 Mohm,
1/84W, 5%
R2 0698~6725 RESISTOR, whxx 1
100 Kohm,
1/8W, 10%
R3 0698-7097 RESISTOR, 0698-T187 #k%%  Rfc-Value 1
1 Mohm, 2 Mohm Change
1/8W, 5%
* . When installing, use washer W1. See figure 6-1.
#* _ Rfc: Reason for change.
#%% _ When U1-1LF5-0002 is installed, CR3, and CRY4 should be removed.
#REE _ When U2«1826-0653 is installed, R2 and R3 should be remcved.
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Troubleshooting and Testing HP=-41
Table j-5¢. Final HP-41C Logic PCA Replaceable Parts (Continued)
REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
T1 9140-0647 INDUCTCR, 9100-3594 Rfc-Cost® 1
toroidal,
1 mH
U1 1LF5=-0002 INTEGRATED 1LE3-0002 *#*  Rfc-Cost 1
CIRCUIT, CPU
U2 1826-0953 INTEGRATED 1826=-0566 *%% Rfc~Cost 1
CIRCUIT,
bipolar
power
supply
U3 tLG9-0001 INTEGRATED U3-1LE9-0006 1
CIRCUIT, -1LB7-0038
ROM 0, -1LB7-0001
120K -1LA3-0033
-T1LA3-0015
Prior ROM 0
Array
U4-1LE9-0007
-1LB7~0039
-1LB7-0002
-1LA3-0016
Prior ROM 1
Array
U5-1LE9-0008
-1LB7=-0040
-1LB7-0003
-1LA3-0022
Prior ROM 2
Array
U6 1LAT7-0007 INTEGRATED 1
CIRCUIT,
D/S 0
U7 1LE7-0001 INTEGRATED 1
CIRCUIT,
D/S 1
W1 00041-20005 WASHER ke 2
0.013 in
thick
Y1 0960-0509 ALARM 1
0460-1688 TAPE, foam OH60- 1447 Rfc-Quality
0460-1528 Rfc-Update
¥ _ Rfc: Reason for change.
¥%¥ _ When U1-1LF5-0002 is installed, CR3 and CRY should be removed.
%% _ When U2- 1829-095%3 is installed, R2 and R3 should be removed
k%%# _ (se when installing the H081-5564 PC board. See figure 6-1.
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Troubleshooting and Testing

Table 4-5d. Initial HP-41CV Logic PCA Replaceable Parts

REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
A3 5081-5564 PCA BOARD, 00041-80104 ¥, Rfc-Cost¥*¥ 1
logic
C1 0180-2910 CAPACITOR,
470 uF
ov
C2 0160-0571 CAPACITOR, 0160-3914 Use with Rev. F 1
470 pF display driver.
C3 0180-2925% CAPACITOR,
82 uF,
10V
C4 0160-5489 CAPACITOR, 0160-0687 Rfc-Cost 1
140 pF 150 pF
5%
C5 0160-4685 CAPACITOR, 0160-0576 Rfc-Update 1
0.1 uF,
50V,
Ch 0160-3802 CAPACITOR,
150 pF,
10%
C7 0160-3337 CAPACITOR,
10 pF
C10 0180-2663 CAPACITOR, 0180-0376 Rfc=-Cost 7
6.8 uF 33 ul
0180-2978 Rfc-Cost
33 uF
CR1,CR5 1901-0868 DIODE, 2
Schottky
Ck2,CR3 19011098 DIODE, LA 4
CR6,CR7 switching
CR4 1902-0049 DICDE, zener L i
6.19V, 5%
L1 9140-0471 INDUCTOR, 9140-0238 Rfc-Update 1
82 uH, 5%
R1 0698-7187 RESISTOR, 1
2 Mohm,
1/8W, 5%
R2 0698-6725 RESISTOR, s 1
100 Konhm,
1/8W 10%
R3 0698-7097 RESISTOR, 0698-7187 ¥¥¥%%  Rfc-Value )
1 Mohm 2 Mohm change
1/8W, 5%
¥ . When installing, use washer W1. See figure 6-1.
¥% _ Rfc: Reason for change.
#%%¥ _ When JLF5-0002 is installed, CR3 and CR4 should be removed.
¥¥%% _ When U2-1826-0953 1is installed, R2 and R3 ahould be removed.
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Troubleshooting and Testing HP=-41

Table 4-5d., Initial HP-41CV Logic PCA Replaceable Parts (Continued)

REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
T1 9140-0647 INDUCTOR, 9100~3594 Rfc-Cost#* 1
toroidal,
1T mH
Ut 1LF5-0002 INTEGRATED 1LE3-0002 %%, Rfc-Cost 1
CIRCUIT, CPU
U2 1826-0953 INTEGRATED 1826-0566 ¥*¥ Rfc-Cost 1
CIRCUIT,
bipolar
power
supply
U3 t1LBG-0C01 INTEGRATED U3-1LE9-0006 1
CIRCUIT, -1LBT-0038
ROM 0 -1LB7-0001
120K -1LA3-0033
-1LA3-0015
Prior ROM O
Array
U~ 1LE9-0007
-1LB7-003¢
-1LBT-0002
-1LA3-0016
Prior ROM 1
Array
U5-~1LEQ-0008
-1LBT-0040
~1LB7-0003
-1LA3-0022
Prior ROM 2
Array
u6 T1LA7-0001 INTEGRATED !
CIRCUIT,
D/8 0
U7 1LET7-0001 INTEGRATED 1
CIRCUIT,
D/S 1
ug 1LE7-0002 INTEGRATED 1
CIRCUIT,
D/S 2
% _ Rfc: Reason for change
¥% _ When U1-1LA5-0002 is installed, CR3 and CRY should be removed,
¥%% _ When UZ2-"1826-0953 is installed, R2 and R3 should be removed.
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Troubleshooting and Testing

Table 4-5d. Initial HP-Y41CV Logic PCA Replaceable Parts (Continued)

REFERENCE HP PART DWSCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
ug 1LE7-0003 INTEGRATED 1
CIRCUIT,
D/S 3
U10 TLET=-0004 INTEGRATED 1
CIRCUIT,
D/S 4
Uu11 1LE7-0005 INTEGRATED 1
CIRCUIT,
D/5 5
W1 00041-20005 WASHER, % Rfc- To 2
0.013 in compensate for
thick change in new
PC beoard
thickness.¥#*
Y1 096C-0509 ALARM
0460-1688 TAPE, foam OUE0- 14T Rfe-Quality 1
¥ - Use when installing the 5081-5564 PC board. See figure 6-1,
*¥* _ Rfc: Reason for change.
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Troubleshooting and Testing

Table 4-5e. HP-41C/CV Common Board Logic PCA Replaceable Parts

REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
A3 5081-5564 PCA BCARD, 5081-5563 ¥ Rfc-Cost*¥ 1
logic
C1 0180-3229 CAPACITOR, 0180=-3107 Rfc=3ize 1
470 uF,
6V
c2 0160-0571 CAPACITOR, 0160-3914 Use with Rev. F 1
470 pF display driver.
C3 0180-3228 CAPACITOR, 0180-3108 Rfc-Size 1
100 uF,
10V
cy 0160-5489 CAPACITOR, 0160-0687 Rfc~Cost 1
140 pF
_ 5%
C5 0160-4685 CAPACITOR, 0160-0576 Rfc=Update 1
0.1 uk,
50V
Cob 0160-3802 CAPACITOR, 1
150 pF,
10%
Ct 0160-3337 CAPACITOR, 1
10 pF
C10 0180-2663 CAPACITOR, 0180-0376 Rfe-Cost 1
6.8 uF 33 uF
0180-2978 Rfe-Cost
CR1,CR5 1901-0868 DIODE, 33 uF 2
Schottky
CR2,CR3 1901-1098 DIODE, 4
CR6,CRY switching
L1 91400471 INDUCTOR, 9140-0238 Rfc-Update 1
82 uH, 5%
L2 G140-0647 INDUCTCR, 1
teoroidal,
1 mH
R1 0683-2055 RESISTOR, 0698-7187 Rfc-Cost 1
2 Mohm, 1/ 8W
1/0W, 5%
R2 0683-1045 RESISTOR, 0698-6725 ¥*#%  Rfec-Cost 1
100 Kohm, 1/8W
1/4W 5%

¥*% _ Rfec:

¥ - When installing, use washer Wit. See figure 6-1.
Reason for change
#¥% _ When U2-1826-0953 is installed,

R2 should be removed.
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HP-41

Table 4-5e. HP-41C/CV Common Board Logic PCA Replaceable Parts (Continued)

REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
DESIGNATION NUMBER
R3 0683-1055 RESISTOR, 0698-7097 ¥  Rfc-Cost¥¥* 1
1 Mohm,
1/UW, 5%
U1 1LF5=-0002 INTEGRATED 1LE3-0002 Rfc-Cost 1
CIRCUIT, CPU
uz 1826~0953 INTEGRATED 1826-0566 ¥  Rfe-Cost 1
CIRCUIT,
bipoclar
power
supply
u3 1LG9-0001 INTEGRATED U3-1LE9-0006 1
CIRCUIT, -1LB7-0038
ROM D -1LB7-0001
120K -1LA3-0015
Prior ROM Q
Array
Uld=1LE9=000'f
~-1LB7-003§
-1LB7-0002
-1LA3-0016
Pricr ROM 1
Array
U5~ 1LEG-0008
-1LB7-0040
-1LB7-0003
-1LA3-0022
Prior ROM 2
Array
ué 1LA7-0001 INTEGRATED 1
CIRCUIT,
D/S O
U7 1LE7-0001 INTEGRATED 1
CIRCUIT,
D/S 1
U8 ILET-0002 INTEGRATED #EX 1
CIRCUIT,
D/3 2

*# -~ When U2-1826-0953 is installed, RZ2 and R3 should be removed.
¥*%¥ _ Rfc: Reason for change
%%% _ When this PCA is used in the HP-Y4ICV, it also contains this
IC.
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HP-41

Troubleshooting and Testing

Table 4-5e. HP-41C/CV Common Board Logic PCA Replacezble Parts (Continued)

REFERENCE HP PART DESCRIPTION REPLACES COMMENT QTY
PESIGNATION NUMBER
[08°) 1LE7-0003 INTEGRATED w 1
CIRCUIT,
D/8 3
u1io 1LE7-0004 INTEGRATED ¥ 1
CIRCUIT.
D/3 4
Ut 1LE7-0005 INTEGRATED * 1
CIRCUIT,
D/3S 5§

Wi 00041-20005  WASHER, *#% Rfc-To 2
0.013 in compensate for
thick the change in

PC board
thicknessg, ¥##%

Y1 0960-0509 ALARM 1

0460-1688 TAPE, foam 0460-1447 Rfc-Quality
O460-1528 Rfc~Update

¥¥%

- Rfc:

*¥ - When this PCA is used in the HP=-Y41CV, it also contains these ICs.
¥% _ [Jse when installing the 5081-5h64 PC board., See figure 6-1.
Reason for change.
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HP-41

Table 3-65f. HP-41C/CV/CX Common Board Logic PCA Replaceable Parts

Troubleshooting and Testing

REFERENCE

HP PART

DESIGNATICN NUMBER

DESCRTPTION

REPLACES

COMMENT

QTY

A3

C1

C4

c5,C10

Ch

7
CR1,CR5
CR2,CR6

L1

L2

R1

R4

U1

uz

5081-5564
0180-3229

0160-0571

0180-3228

0160-5489

0160-4685

0160-3802

0160-3337
1901-0868
1901-1096&
S140-047 1
G140-0647

0683-2055

0683-2265

1LF5-0002

1826-0953

PCA BOARD,
logic
CAPACITOR,
470 ufF,

6v
CAPACITOCR,
H7C pF
CAPACITOR,
100 uF,
10V
CAPACITOR,
140 pf,
5%
CAPACITOR,
0.1 uk,
50V
CAPACITOR,
150 pF,
10%
CAPACITOR,
10 pF
DICDE,
Schottky
DIODE,
switching
INDUCTOR,
82 uH, 5%
INDUCTOR,
toroidal,
1 mH
RESISTOR
2 Mohm
1/4W, 5%
RESISTOR,
22 Mohm,
10%
INTEGRATED
CIRCUIT, CPU
INTEGRATED
CIRCULT,
bipolar
power
supply

Used in
HP-41CX only.

* _ When instzlling, use washer W1. See figure

6-10

H-65



Troubleshooting and Testing HP-41
Table 4.5f. HP-41C/CV/CX Common Board Logic PCA Replacesable Parts
(Continued)

REFERENCE HP PART DESCRIPTICHN REPLACES COMMENT QTY

DESIGNATION NUMBER
U3 1LGG-0001 INTEGRATED ¥ 1
CI1RCUIT,
RGN O
. 120K
Ug TLAY7=0001 INTEGRATED kx 1
CIRCUIT,
D/S O
Ut 1LE7=-0001 INTEGRATED LA 1
CIRCUIT,
D/S 1
U 1LE7-0004 INTEGRATED Used in the 1
CIRCUIT, HE=41CY.
D/S 4
ug TLE7-0005 INTEGRATED Used in the 1
CiRCUIT, HP-41CYV.
/S 5
u1p 1LGS-0011 IHNTEGRATED Used in the 1
CIRCUIT, HP-41CX.
ROM 1,
120K
U11 1LF6=0001 INTEGRATED Used in Lthe 1
CIRCUIT, HP-41CX.
timer
U1z 1LE7-0006 INTEGRATED Used in the 1
CIRCUIT, HP-41CX.
D/S 6
Ut3 1LE=0007 INTEGRATED Used in the 1
CIRKCULT, HP-41CX
D/S T
W1 DOOH1-2000% WASHER, FEAX 2
0.013 1in
11 09600509 ALARM 1
Y2 Q410-~-1381 CRYSTAL, kxe¥%  Used in 1
quartz the HP=-U1{X.
QUE0- 1688 TAPE, foam,
alarm
O460-1851 TAPE, foam Used in the
crystal HP-41CX.
#* When used in the HEP-41CX, U3 is a 1LG9-0008.
x¥ When used in the HP-41CV, V& 1s a 1LET-0002.
kX wWhen used in the HP-41CV, U7 is a 1LE7-0003.
sotd L Use when replacing old PC boards to compensate for the difference
in board thicknesses,
RREAE DG NOGT ALLOW TAPE TC TCUCH CRYSTAL LEADS. QTHERWISE TIME IC MAY
FAIL TO OPERATE.
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SECTION
v

Service Module and Diagnostic ROM

5-1. INTRODUCTION

5-2., This section gives a summary of the capabilities of the plug-in service
module, ET-11966, and the new diagnostic ROM, 5061-7227. Both tables are
intended as a reference only. Do not use them as test procedures.

5-3. The plug-in service modules are capable of performing diagnostic tests
on essentially all portions of the HP-41 calculators. In addition, ET-11966
can test plug-in memory modules, and the HP 821044 Card Reader. The
5061-7221 can also test timer and extended function modules. Either module
can test itself. The calculator's display is used to give a visual output of
test results.

5-4. Table 5-1 summarizes the capabilities of ET-11966. Options,

possible LCD displays, comments, and actions are described for each test.
Refer to paragraph U4-7 for additional information about using the module.
See figure UY-1 to determine key assignments for specifying particular tests.

5-5. Table G-2 provides the same information for the 5061-7221 diagnostic
ROM. Refer to paragraph #-12 for further information about using the ROM.

5-1/5=-2



Table 5-1. Summary of ET-11966 Service Module Operation

(1 = Display, 2 = DVS, 3 = ROM, 4= Keyboard,
5 = Standby, 6= Slaep).

TEST LCD DISPLAY COMMENT MEXT STEF
T — = — —
®= CPL CPU DK Tested portion of CFL is good. s Press for tost selection, or press any test key.
CAU BAD Tested portion of CPL s had. Pross [@m o tum off the caleulaor.
{blank) Caleulator hae undiagnoced malfunction. Remove hutteries 1o tom ol the caleulair
Test SELECT TEST Ready for tes wlection. Press any test key {manual operation], or press (Aol or [(AIPHAT 10 select sutomitic eperation.
Seleciion (AUTO) Tndicates scleetion of aulomatic operation. Press any test key (automatic operation), ur press (RrS) to capcel automatic operation.
+ Display SOME DIS BAD Indicates improper (VS responise. = Press for t=st selection, or press any test key.
CRIYICPU BAD Dizplay driver or CPU is bad. o Press for st sefection, or press any test key.
DISP DRY BAD Display driver is bad, o Press [A7E] [ur test aelection, or press any teat key.
IRARANARRENL
a 5.
5 £ Press and hold [0 pauss,
) Eg }il_ Displawes for checking segment aperation. i Prwa 3 (575] o g
5 5
sremsiosoens
& Press for test selection, or press any pest key,
T DS D/s TEST Display during test. -
Dis OK Al EXS 1075 ane good. w Press for test selection, or press any test key,
Dig 0,2, BAD Imclicated 135 1C°% are bad. o Press for test selection, or press any test key,
1+ R AOM TEST Display during test. *
ADM OK All ROM IC"s are o w Press for test selection, or pross any test ey,
ROM 0,2, BAD Indicated KiOM IC"s are bad. o Press [A7%] for test selection, or press any test key.
i Keyboard NYBOARD TEST Drisplay dusing st Press keys in order. Press [RIE](EE] 1o stop auromatic operation, if sshected.
KYBOARD OK All keys regserned in proper sequence. Press [A7%] for lest selection, or press any tesl key.
KYSOARD BAD Key entered out of sequence or not registersd prapely. Press [BE1[A7E] for test salection (for retest option n mannal multiple mode).
DOUBLE ENTER Masy entry of 3 key. Press for test selection {For retes optinn in manual mulliple mxde].
KYBD AGAIN? Message afler tost mesulls (manual multiple mode). Press [W] or (W78 o continge sequence, or prass[ v ), {Ex], or (357] Lo sepeat test,
t Starsdby STANDBY TEST [isply during e Press [A7%] (or any other key) w complete test.
CPU BAD CPLU iy bad. o Press (R7E] for test selecton, oo (ress any test key,
ETANDBY OK Mumory maictained in STANDBY mode. + Precs [R7E] for test selection, of press any est key,
MEM 1,2,LOST Contents of indicated 0075 wlversd, o Press for test selection, or press any st key.
f Sleep SLEEP TEST Digplay at start of tesl.
CPU BAD CPU is bad. o Press [Ar8) for test sclection, or press any test key,
{hiank) Proper blank dispiay in SLEEP mode. Press any key except to verify nu response, Then press [OH] to compete fest,
SLEEP OK Memory maincained in SLEEP mode. » Press for test sclection, of press any est Key.
MEM D2 LOST Contents of indicated IC"s altersd . o Press [A7%] for test selection, of press any test key.
1 Multiple ALL TESTS OK All tests in mulliphe sequence were passed, Press (B3] for tesl selection, or press any test key.
Summary ERROR 3,6, Indicated tests in multiphe sequence not passed: Press (B3] for test selection, or press any test key.
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Tndiceted IS 10" are bad:

EESS | Rifa | Ien Bohas iRl USRI, Me Plean ol sl BS=F -

D5 0.2, BAD o Pacss for best selectinn, of press any test key,
RO ROM TEST Dnspley dusing a0 .
RAOM QK All ROM TC%s are good. a Press for vest selection, or press any test key.
ROM 0.2, BAD Indicatod ROM 175 are bad. a Press for test selection, or press any test key,
Keymoard KYBOARD TEST Display during test. Pregs keye in order. Press [B7S] (R3] to stop automatic operation, i selected.
HYBOARD OK Al keys pegispersd in proper Sequence. Press for test sclection, or press any fest key
KYBOARD BAD Key entered out of sequence or ot registered properly. Pross [B75] [R75] for test selection (For retest option in manual multiple moede),
DOUELE ENTER Moisy entey of # key, Preas for test seicction (For retest option in manuai multiple mede),
KYBD AGAIN? Message after st results (manual multipte mode). Press [ W] or focoptinue sequence, o press (v ], [T3). or O repeat test.
Srandby STANDBY TEST Display during t2st. Press for any other kev) 1o complete tesl.
CEU BAD CPLY is haad, o Press foor test solection, or peess any teet key.
STANDEY OK hemory maintuined in STANDRY mode, w Pross (BFS] for test sclection, or peess any test key.
MEM 1.2, LOST Contents of indicated 10 altered. o Press (R3] for test selection, or press any fest key
Slesp SLEEP TEST Drzpiay at start of tesk.
CPU BAD CPL 25 bad. o Press for test selection, or press any fest key.
(bl ank) Proper blank display in SLEEP mode. Pracs any key axcept tn varify o razponsa. Then press [ON] to complet: st
ELEEP OK Memory maintained in SLEEP mode. & Press foar test selectinn, or press any test key.
MEM 0.2, LOST Contents of indicated 1Cs aitered. o Press [iar test selection, or press any lest key
Multiple ALL TESTS OK All tests a0 maltiple sequence were passed. Press for fest selection, of press any fest key.
Summary ERAROR 3,6, Indicated tests in muoltiple sequence ot passed: Press foor tesl selection, or press any test key
{1 = Diisplaw, 2 = IV5, 3 = ROM, 4= Keyhoard,
5= Standby, &= Sleep).
Charscter
ERALIERAAT g
LrBigna T oF
EC A i D Dizplays for evaluating character structure, & Press and hokd 10 pELsE.
B '234sLasn.
£ aPrabpds 7
FeRE~aD
& Press for test selection, oF proess ANy tost key.
Keveode KEYCODE TEST Dizplay at start of Lesl.
43 Row and column of pressed key. Priss far test selection, otherwise continue testing.
DOHIBLE ENTER Moiey encry of & kav Press for test selection, otherwise coniinue tosting,
CPU BAD Invalid row or cohmnn number generated by CPLL Press [N7%] [K/8] for test selection, otherwise continize testing.
RO 1D ROMD:D 1:02:C Internal ROM's have indicaicd revisiens, Press [RTE] for test selection, or press any test key.
Check
Ty Pt 10 PORT TEST [Yisplay during test. -
PORTS OK 1O pons are good for lines tested. # Press (W] for test selection, or press any test key.
F.2,2,.FAIL Indicaied function or poris do net respond properly. Press [Af5] for test selection, or press any Lest key.
Dehounee MIN DEBCOUNCE Display during test. Press keys in orcer, Press to stop autematic operation, if selocted.
KYBODARD OK Al keys registered in proper sequence. Press [R7E] for tost selection, or press any test key,
KYBOARD BAD Key entered out of sequence or nol registersd properly. Presis fow test selection,
DOUWBLE ENTER Woisy entry of key. Press for test selection,
Memaony MEM MOD TEST Drisplay at start of rest, .
Mextule (bkank) Proper blank display in SLEEF mode {manual operatson). Press [0W] to complee test.
MEM MOD OK Memory module is good. & Press fior test selection, or press any test ey,
MEM MOD BAD Memaory module is bad, Fress [A7E] for test sclection, of press any test key.
MEMORY LOST Memory module is had. Press [Rrs] fior test sclection, of press any test key,
Applicaticn APF1 MOD TEST Diisplay dusing tesl. .
Muodule | AP MOD OK Application module 15 good. » Press (W8] for test selection, or press any test key.
AF1 MOD BAD Application module 1 bad. Press [A7E] for tost selection, or press any test key,
Application APZ MOD TEST Displuy during st .
Ifewlube 2 AP2 MOD OK Applicition module is good. o Press for test selection, or press any test key.
AP2 MOD BAD Application module {5 bad. Press foor test selection, or press any sl key.
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Application MA-18 1D, revision for good single-chip module, Prgss for lesl selection, or press any kest key,
Midule TE ST-18 5T-14 s, revisions for goeod double-chip module. Prees [BIF) for tegt selection, of press any fest key,
Quality CH Q. 4. TEST Display &t start of tesd.
Azguranoe GR ROM TEST Display during first par of iost
(Crrd Reader) AOM BaD RO IC is bad, Pross [A7E] for sl selection, o prass any test ey,
CAC BAD ORI is bad, Press for test selection, or peess any test Ley.
CLIPPED CARD Opetating instrection, lnser clipped cand ndo slat.
FROTECTED Detected clipped coguer on cand,
HO SWITCH BAD Head switch nod working properiy. Press [A75] for test selection, or press any test key,
CI EWTCH BaD Card insen switch not working properly. Press [A78] for ese selection, or press any est key.
SPD= 182 Mator speed in counds.
BLANK CARD Orperating instruction. Insest blank, ueclipped card into slot.
SAME CARD COperating instrogtion. Feinsert cand from previous step,
WAT/IREAD O. K. Write and read operations work properiy. Imsert blank card to repeat, or press for test selection,
WRTIREAD ERR Write or resd opesation is fauly, Insert blank eard to repeat, ar press (78] for test selection.
ND DATA Mo data detected on card.
Meotor Speed OR MTR TEST Dizplay at stast of test, Losert card into slat.
(Cerd Feoader) CRC BAD CRC IC is bad. Press [RF%] for test selection, or press any = key.
5PD = 162 Muotur speed in counts. Insert card o ropeat, or press [BFF] for test selection,
PROTECTED Datected clipped comer on card,
HD SWTCH BAD Head switch aot working properly. Press for test selection, or press any fest key,
C! SWTCH BAD Card inszrt switch not working properiy. Press [B7E) for test selection, or press any fest key.,
Write Mode CR WRITE Displuy nt start of r=st,
{Card Rcader) CRC 8AD CRC IC is bad. Press fior test selection, o press any test key.
SLANK CARD Operating instroction. Insert blank curd into slot, or press [@rg) For test selection,
PROTECTED Detected clipped comer on card.
Read Mode CH READ TEST Display at starl of cest,
(Card Roeasder) CRC BAD CROC IC is bl Press [B7E] for est selection, or pess any 1est key.
SAME CARD Operuting instruction et card from Weite Mode, or press [A7F] for fest selection,
READ Q. K. Read operation works properly.
READ ERA Read operation is fauliy.
NO DATA Mo data detected on cand.
HD SWTCH BAD Heud switeh not working properly. Press for test selection, of pross any test key.
Buffer'Speed CH BUF TEST Drisplay at start of test. Insert recorded card into slot,
{Card Reader) CRC BAD CRC IC is bad, Procs [A78] for o5t sclection, or press any lest key,
SPD 02% SLOW Relative motor spead. Insert recorded card to repeat, or press [Ar%) for test selection.
S5PD 03% FAST Relative motor spesd. Insert recorded cund o repeat, or press [R7%} For test selection.
BPD TOO SLOW Miotar speed more than 20 percent ghow. Insert recorded cird to repeat, or press (78] for test selection,
SPD TOD FAST Mator speed more than 20 pescen fast, Insert mecorded card to tepeat, or press [R7S] for test selection.
SPD UNSTABLE Muotor speed mol constant.
MO DATA Mo data detected on card. Insert recorded cand (o mepeat, or press ®7S) for test selection.
HD SWTCH BAD Head switch mot working propely. Press [Aeg) for test selection, or press any test key.
C! 5WTCH BAD Card insert switch not working properly. Press [WIE) for et selection, o press any test key.
Service SRY MOD TEST Display during test.
Module SM-2:8 OK Service module is posl. Fress [RF5] for test seloction. or press any test key.
SRV MOD BAD Service modulle is bard. Press [WGE) for test selection, or press any test key.

= Thisies is incleded e the malipls (e sequcoce oaly during sulmmatic opemtion

T This ¥t iy invleded in the maliple s segoence,

4 This lew s incloded in the makiple tesr sequence oaly durmg menal operation.

Hote: Presas
axcaplions.

Press [oar aagy othes Key) w0 pl0p AUIMALE Operatbon, i selectsd

When periormaed in manoel mubiple mode. pesss [RTE] W continue seguemce, 0 pRERE SR

tmst b=y i perforn thar e

Prss iy ey axcame (B7E] I sioq ssicmatic operabion, of selacied,

@ at any time during tasting to turn off the calcuiator at tha end of the test section, with three

uring the keyboard test, during the slaep test, and during the keycode test.
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Table 5-2. Summary of 5061-7221 Diagnostic ROM Operation

Test LCD Display Commeant Next Step
" GFU CPU OK Tested portion of GPU is good. ** Prass [BAE] Tor (25t seleclion, of press any test key.
CPU BAD Testad portion of CPU = bad. Prass [On ] to turn off the calculator.
{blank) Calculator has undiagnosed malfunction. Remove Dattarias to turn off the calpulator,
Test EELECT TEST Raady for test selaction, Prass any 12st key [manual eperation), or press [FREM] (-41CW), o [UEER]
{-41CX) to seiact autornatic operation,
Selaction {AUTO) Indicates zalsction of autematic operation, Press ary test key {automabc opsration), or press to cancel autco:
matic cperation.
T Display SOME Dfs BAD indicates improper D)5 resporse, 1 Press [AAE] for test seection, or press any test key,
DRIV/CPU BAD Display driver or CPL s bad, 11 Press [R7E] for 1est selection, or press any test key,
DNSP DRV BAD Display driver is bad. t1 Press [R/2] for test selection, or press any test key,
SERERSEERAAR
= o
W o
5:5 525 Displays for checking segment operation . t1Press and hold [B7E] to pause.
5. St
ErERRErroRPR
11 Press for tast selection, of press any Esl key,
t oys DS TEST Display during test. -
Dfs OK All ByS 1IC'= are good. ** Press [Ar3] for test selection, or press any test key.
0/s 0,2, BAD Indicated D/3 IC's are bad. 11 Press [A2] for test selection, or press any test key,
1T 820M ROM TEST Display during test. e
ROM OK All ROM IC's are good, “ Press [Ar2] for test selectlon, or press any test key.
ROM 0.2, BAD Indicated ROM I1C's are bad. 1+ Press [Ars] for test selection, or press any test key.
1 Heyboard KYBOARD TEST Display during test. Press keys in order. Press [R/S 1o stop automatic operation, if
selected.
KYBOARD OK All keys registered in proper sequence. Press [F72 for test selection. or press any test key.
KYBOARD BAD Key entered out of sequence or not registersd Press for teat selection {for retest option in manual multipie
properly. rmade},
DOUBLE ENTER Moisy entry of a key. Press [A75) [R5 for test selection (for retest option In manual multiple
mode),
KYBD AGAIN? Message sfter the test results (manual multiphe Prass [n] or [3/5] to continue sequence, of press [¥], (=], oF oy to
miade). repeat test
T Standby STANDBY TEST Dispiay during test. Press [R5 4or any other key) to complata tast.
CPRU BAD CPU is bad. 11 Press [F7E] for test selection, or press any test key.
ETANDBY OK Memory maintained in STANDEY mode. "7 Presg [AAE] for test selection, or press any test key.
MEM 1,2,LOST Contents of indicated 1C's sltered, t1 Press (A7) for test selection, or press any test key.
t Sleep SLEEP TEST Dispiay at start of tes,
CPU BAD CPU is bed. 11 Press [B/5] for test selection, or press any test key.
{blkank) Proper slank display in SLEEP mode, Prass any key except to werify no response. Then press to
compiete test.
SLEEFP OK kiemory maintained in SLEEF mode. ** Press [A7S] for test selectian, ar press any test key.
MEM D, 2,L0ST Contents of indicated IC's altered, 1 Proze (275 for test selaction, or press any test key,
| £ Mudtiple ALL TESTS OK 1 Al tests in multinle saouence were nassed, Fresz[Are| lor tast selection. oF oress any test kew
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11 Prass (7S] for test selection, or prass any test xay.
T Ojs DS TEST Display during test. -
o/s oK All OYS 1C's are good. ** Press [Ass] For test selection, or press any test <ey.
Bfs 0.2, BAD Indicated OfS 1G's ara bad, 11 Press [AAS] For test selection, or press any test key.
t ROM ROM TEST Dispiay during test. e
ROM OK All ROK IC7s are good, ** Press [A/5] for test selection, or press any last key.
ROM 0,2, BAD Indicatad ROM I1G's are bad, Tt Press [As5] for test selection, or press any test key.
1 Keyboard KYBOARD TEST Display during test. Press keys in order, Fress to stop sutomatic oparation. i
selectad.
KYBOARD OK All kays registered in proper s2quence. Press [A#4] For test selection, or press any tesl key,
KYBOARD BAD Key enterad out of saguence or not registersd Press [As5] Ass for test selection (for retest option in manual muslitiple
properly. mode).
DOUBLE ENTER MNeizy antry of a key. Press far tast sslaction (for retest option in manual multipls
mace).
KYBD AGAINT Message after the test results (manual multipie Prees (& of (A7) to continde sequence, or prass [¥], [B5]. o =yt
maoged, repeat test,
£ Standby STANDBY TEST Display during tast. Press [or amy other kay) to complete teast.
CPU BAD CPU is bad. t1 Press (B8] for test selection, or prass any test key.
STANDEY OK Memeony maintained in STANDEY mode. " Pross for test selaction, or prass any test key.
MEM 1,2,LOST Contents of indicated 1C°s aftared. tt Press for test selochon, o pross any test key.
f Sleap SLEEP TEST Dizplay at start of test.
CPU BAD CPU is bad. t1 Prass [FiS] for test selacton, of prass any test key.
(blank) Froper blank dispiay in SLEEP muode. Press any key axcept [OM] to verily no response. Then press to
complete test.
SLEEP OK Mamory maintained in SLEEF mode. ** Prasg (R for test selection, or press any rest key.
MEM 0.2, LOST Contents of indicated 1C's altersd. t1 Prass [Ras] for test selacton, or press any test kay,
t Multiple ALL TESTS OK All tests In multiple sequence were passed. Press for test selecton, or prass any test key.,
Summary ERRCH 3,6, Indicated tesis in multiple sequence not Press [775] for 1est selaction. or press any test key,
passed:
(1 — Digpday, 2 — Y3, 3 — ROM, 4 — Kay-
board, & = Standby. & — Sleap).
Character
Dizplays for evalusting character struciura. 1t Press ard hold [A/E] to pause.
Keycoda KEYCODE TEST Display at start of test.
43 Row and column of pressed key., Press for tast selection. otherwise continue testing.
DOUBLE ENTER Moisy entry of a key, Press for test selection, otherwise continue testing.
CPRU BAD Imwalid row or column number generated by
CPU. Press [575] [(A75] for test selection, otherwise continue testing.
ROM 1D o:ooL 410V Internal SOM’s have indicated revisions, Press for test selechion, or prass any test key,
Check O:NFL 1:CBc-41CX
General KO ROM FOUND Mo plug-in AOMs were found.
ROM GEN ROM TEST Test in progress. End of test indicated by a single baep.
XX-XX BAD Indicated ROM iz bad. Prass [(AsE] for test selection, or press any test key,
Xx-xX GOCD Indicatd ROM is good.
Drebounce MIN DEBOLNCE Display during test. Prass keys in onder, Proess to stop autematic operation, i

KYBEOARD OK

1 Al kaus reEAistearad IN AFAOEE Sodr | FesPere
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Check

NFL T:CHc-41CX

Gieneral NO ROM FOUND Mo plug-in AOMs were found.
RO GEN ROM TEST Test In progress. End of test indicatad by a singie beep.
XX-XX BAD indicated ROM is bad. Prass [Rra) for test selection, or press any test key,
XX-XX GOOD Indicatd ROM is good.
Dabounca MiN DEBOUNCE Disgiay during test. Press keys in order. Press (/S to stop automatic operalion, if
sElectad.
KYBOARD OK Al keys registered in proper seguence. Preas [Fra] for test selootion, or press any test key.
KYBOARD BAD Key enlered out of sequence or not registered Press [543 for tast salection.
propery.
DOUBLE ENTER Moisy entry of Key. Press [z |[548| for test selection.
Cuad MEM MOD TEST Display at start of test, S
Memaory { bk Proper blank display in SLEEP mede (manual Prazs (O8] to complate test.
hodule oparaticn).
MEM MOD OK Memory module is good, ** Press (A3 for test selection, or press any test key.
MEM MOD BAD Memory moduie is bad. Press [B/5] for test selection, or press any test key.
Application AP1 MOD TEST Dizplay during test. oo
hdpcdule APi MOD OK Application module is goad. ** Press (A5 for test salection, or press any tast key.
(4K 16K Inclusive) | APT MOD BAD Application module 15 bad. Press [A75 ) for tast selection, or press any test key.
Application MA-18 I, revision for good single-chip modula. Presa [Fra] for test selection, or pragss any lest key.
Madule 10 ST-18 5T-14 1075, revisions for good double-chip module. Press [re] for lest selectson, or press any test Key.
Time 1T N0 POWER LIP Refer to detalled procedurs.
TIME IC TEST Test in prograss.
TIME IC OK Time IC is good.
TIME IC BAD Time G is bad.
Time NO POWER LUP Refer o detailed procedurs.
Madila TIME IC TEET Tast in progress.
TIME IC OK Time rmodule is good. Press [R7s) for test selection, or press any test key.
TIME iC BAD Tirme rmodule 1s bad, Press for test salection, or press any test key.
Esxtended X-FUNCT TEST Tast in progress.
Funetion {hlank) Calculator is in SLEEP maode, Press [an) to complets,
Module X-FUNCT O Module is good. Press (/2] for test selection, or press any test key.
X-FUNCT BAD Module is bad. Press [asz] for test selection, or prass any test Key.
Fraguency XXX KHZ Mainframe clock frequency shouid be 320 w0 Press [[/5] for t2st selection, or press any ies] key.
380 KHZ.
Extended X-MEM TEST Test in progress.
Memaory {blank) Galeutator is in SLEEP muode, Press [OF) to complete.
Module X-MEM OK Module is good. Prass for test selection, or press any test Key.
X-MEM BAD Madule is bad. Press [As2] for test selaction, or press any es key.
Service SRV MOD TEST Dizplay duaring test.
Module SM-2:4 OK service module is geod, ** Press for tast scloction, or press any test key.
SAV MOD BAD Service module is bad.

Preas [R/8 | for test selection. or press any test key.

This tast is included in the muliple test sequende only during automatic operation.
t This test s included in the muliple teal sequenca.

1 This test is included in the multiple test sequence anly during manual operation.

** Press [F7E) (or any other key) to stop automatic operation, if selacted.

+1 When performed in manual multiple mode, press [R7E] 19 continue
sequence, of press any test key to perlorm that test.

$1 Press any key except [R5 ] to stop awmomatic nperation, if selected.

Mote: Press at any time during testing to turn off the caleulator at the end of the test section, with three excap-
tions; during the keyboard test, during the sleep test, and during the keycode test,
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SECTION
VI

Replaceable Parts

6-1. INTRODUCTION

6-2. This section contains information pertaining to the parts used in the
HP-41, illustrated in figure 6~1. Parts, descriptions, quantities, HP stock
numbers, reference designations (where applicable) and assembly breakdowns
are given., (Refer to table 6-1.)

6~3. Replaceable parts for the logic PCAs (table 4-5a through f) are listed
for convenience in front of their component location and schematic diagrams
in section IV.

6-4. ORDERING INFORMATION

6-5. To order replacement parts or assemblies, address order or inquiry to
Corporate Parts Center cor Parts Center Europe. Specify the following
information for each part ordered:

a. Calculator model and serial number.

k. HP part number.

¢. Description.

d. Complete reference designation (if applicable).



Replaceable Parts

Table 6-1. HP-41 Replaceable Parts

HP-41

INDEX HF PART
NUMEER, NUMBER DESCRIPTION QTY
FIGURE 6-1
1 00041-60009 ASSEMBLY, battery case (A5) 1
gooU1-40005 o CASE, battery 1
0004 1=-00009 o KEEPER, bzttery 2
1860~ 1655 o SPHING, battery z
2% QooU1-60512 ASSEMBLY, display (AZ2) 1
0004160147 o ASSEMBLY, display driver (A2U2) 1
1660-1350 o CLIP, dispilay 2
1251-7987 o CONKECTOR, display (A2P1) 2
1960-0798 o DISPLAY, liguid crystal (LCD) 1
0340-0%19 o INSULATOR, display 2
0004 1-40147 o LCCATOR, display 1
QUED-1553 o TAPE, adhesive transfer
3 0004 1-60XXX ASSEMBLY, logic PC (A3) 1
q 0004 1-60008 ASSEMBLY, I/C (A4) 1
5 000U 1-60307 ASSEMBLY, keyboard, service (AT) 1
7121-0337 OVERLAY, (41C) 1
7121-1354 OVERLAY, (U1CV/CX) 7
H¥#* Q004 1-20002 BALL, ac contact 2
7 0004 1-60100 CASE, bottom 1
8 0004 1=-40006 CASE, center 1
g 1251-5731 CONNECTOR, logic (P2) 1
10 Q0C41=40025 COVER, s¢ tunnecl 1
1 Uoh4c-1522 COVER, battery recess 1
12 0004 1~-40007 DOUK, I/0 blank 4
13 CUO3-0279 FOOT, rubber b
14 7120-8153 LAEEL, logo (41C) 1
7121-1848 LABEL, logo (41CV) 1
0004 1-80021 LABEL, logo (41CX) 1
15 7120-8154 LABEL, alpha (H1C/CV) 1
00041-80022 LABEL, alpha (41CX) 1
16 3050-1051 SPACER, 0.80~inch (white) 2
3050=-1111 SP4CEK, 0.75-inch (red) 2
3050-1112 SPACER, 0.70-inch (blue) 2
2740-0014 NUT, hex 2
27U0-0013 NUT, hex (undersized) 2
17 k¥ Q00U 140067 RETAINER, sc contact 1
18 0625=0435 SCREW, 0.25-inch 2
0624=0435 SCREW, 0.38-inch (oversized)
19 06240432 SCHEW, 0.75-inch 2
20 000U I=H00B Y SHIELL, display 1
21 %% 1U60=-1767 SPRING, ac contact £
2o%XR 0004 1=2000% WASHEE, 0.013 inch &

¥% Removed on later versions.,

¥ When updating from a rev F displiay driver hybrid (square plastic cover

over 1C's) you must replace C2 with a U7Cuf czpacitor.

¥*% [se only with the 5081-5564 logic board.

™
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RP-41

Figure 6-1. HP-41 Exploded View
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APPENDIX
A

Memory/Application Module Test

A-1. INTRODUCTION

A~2. This appendix contains information necessary to test HP-U1 style memory
modules and application modules. These modules are not repairable. A module
should be replaced if i{ is defective.

A-3. DESCRIPTION

A-4. Memory and application modules compatible with the HP-41 style
calculator are designed to expand the capabilities of the calculator system.
They interface with the calculator through its input/ ocutput ports, which
electrically connect the CMOS hybrid IC's in the modules directly to the main
system lines, Specifications for the modules are presenied in table A-1.

A-5, FEach HP82106A Memory Module contains 64 registers of data memory, which

can accommodate 448 bytes of program memory. The modules become part of the
calculator's continuous memory.

Table A-1. Module Specifications

Physical Properties

o Length: 3.12 centimeters (1.23 inches).
o Width: 2.95 centimeters (1.16 inches).
o Height: 0.89 centimeters (0.35 inches).
o Weight: 5.9 grams (0.21 ounces).
Compatibility

o Plugs into HP-41 style calculator.
0 Power supplied by the calculator,
Temperature

o Operating: 0° to 45°C (32° to 113°F).
o Storage: -20° to 65°C (-4° to 14Q°F).

A-1



Memory/Application Module Test HP-41

A-6. Each plug-in application module contains 4,8,12, or 16 K bytes of
microprogrammed memory. A maximum of 31 different versions may be available.

A-7. The memory and application modules operate as an extension of the
calculator's D/S and ROM capabilities. Their interaction with the calculator
system is identical to that of the main D/S and ROM IC's.

A-8. IDENTIFICATION

A-§. The serial number of the memory module or application module is used
for determination of warranty status. Tt is located on the bottom of the
module below the label. Its format is described below:

o e e e i e e Week manufactured.

e e e P e Year manufactured
{(years since 1960}

A-10. DIAGROSTIC TEST

A-11. Test a memory module or application module by performing the following
procedures and observing the indicated displays. For each step or condition
that can occur, the resulting LCD display on the test calculator is shown at
the right. Note: Do not coperate the test calculator on batteries for an
extended period of time with the service module plugged in. This module
prevents the system from switching to a low-power mode and can cause
excessive battery drain.

1. Preparation

a. Be sure that the test calculator is off. If the display is active, press
the "on" key to turn it off.

b. Insert the service module in the lower left (#3) I/0 port. Do not insert
any modules while the calculator is turned on,
Note: These procedures assume that you are using the 5061-7221 Diagnostic
ROM for testing purposes.

¢. Insert an HP 82170A Quad Memory (-41C only) module or application module
in the lower right (#4) I/0 port.

a-2



HP-41 Memory/Application Module Test

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

0 A triple beep and this blinking LCD display indicate that the
test calculator 1s operating properly. (The message "CPU QK" may
appear momentarily in the display.)

o Any other outcome indicates improper operation. 1In this case,
turn the czlculator oftf, remove the memory or application module ,
and Lurn the calculator on again. TIf the proper outcome (above)
occurs, the removed module is bad; otherwise, the test calculter
or service module is bad.

2. Application Medule Tests

After the ipnitial preparation {procedure 1), perform these steps to test an
application module located in the iower right (#4) I/0 port:

a. Press the [3ST] key to select the single-=IC application module test. Most
application modules contain only one Uk of ROM, If the module has two ROM
ICs (ET 11966 only), press the [<-] key to selecl the double-IC applicati
on module test. The [6] and [3] keys are used for 12K and 16K modules
respectively. Watch for: "4K MOD TESTY, etc.

0 The flag annunciators indicate which IC is being tested (1 thru 4),.

o Either of these LCD messages indicste that the application module is
good, "MYK MCD OK", etc.

o Any of these LCD messages indicate that the application module is
bad., Proceed to step c. "4K MOD BAD", 8K MOD BAD".

b. Press the [ENTER] key Lo select the application module identification
check. The two letters and number in each identification represent the
particular application pac; the follcowing letter represents the revision.
Wateh for:

o This type of LCD display indicates the identification for a good
single-IC module. "MA-1BY

o This type of LCD display indicates the identifiications for a good
double-IC module. "ST-1B ST-1AM

o Any other display (especially one containing €'s or o's) indicates a bad
module.

c. Press the [ON)} key te turn off the calculator, completing the test.

A~3



Memory/Applications Module Test HP-41

3. Memory Module Test

Note: ET-11966 will test a single memory module and 5061-7221 a Quad.

After the initial preparation (procedure 1), perform these steps to test a
memory module located in the lower right (#4) I/0 port:

a. Press the [RCL] key to select the memory module test.

Observe the display: "MEM MOD TEST"
0 A blanked display indicates that the display has been (blank display)

properly disabled. or
“"MEM MOD BAD"

o Any other display indicates improper operation, which
can be caused by a bad memory module.

b. Press the [ON] key. Watch for:

o This LCD message indicates thaf the memory module is "MEM MOD OK"
good.

o This LCD message indicates that the memory module is "MEM MOD BAD"
bad .

o This LCD message Iindicates that the memory module is "MEMORY LOST™
bad .

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

Y. Time Module Test

a. The 5061-7221 Diagnostic ROM can be used to test the 821824 Time Module.
Plug the time module to be tested intoc port #4 and press the [4] key. The
diagnostic ROM must be in place before installing the time module.

o This message indicates a btad time module when it appears "NO POWER UPM
the first time after installing the module. Ignore this
message if the [Y4] key is pressed a second or more times.

¢ This message indicates the test is being run. WTIME TEST"

o This LCD message indicates that the module is "TIME QK"
functioning properly.

o This LCD message indicates that the module is bad. "TIME BAD"

A4
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HP-41

5.

Extended Function Module Test

The 5061-7221 Diagnostic ROM is also used to test the
Functions Rom and the 821814 Extended Memory Modules.
procedure.

Plug the extended tunctions module into Port #4.
Press the [5] key.

o This LCD message 1indicates the test has started.

If no errors are detected the calculator will turn
off to test data retention. Press the [ON] key.

o This message indicates the module tests geod.

0 This message indicates the module is bad,

Extended Memory Module Test

Plug the Extended Memory Module or Modules into
ports 2 or 4. Press the L[EEX] key.

This LCD message indicates the test has begun,

This message indicates a [ailure early in the
test procedure.

If no errors are detected the calculateor will turn
itgself off to test data retention. Press the
[ON] key to resume the test.

This LCD message indicated that all tests were passed.

This LCD message indicates a failure.

Memory/Application Module Test

821804 Extended
Follow this test

"X-FUNCT TEST"

WX-FUNCT OK™

"X-FUNCT BADY

"X-MEM TEST™

"REG NOT DEAD"

"¥~MEM GOCDM

"X-MEM BAD"

A-5/R-0



APPENDIX
B

Software/ROM Updates and Addendums

B-1. INTRODUCTION

B-2. This appendix contains information which will be updated periodically
by the responsible service engineer. The information includes current
revisions of all HP-41 KOMS, any owner's manual addenda, and all information
on past revisions. The software replacement policies are ocutlined in other
documents.,

B-3. Table of Contents

1. Application Pacs 2/24/83

B-1/B-2
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APPLICATION PAC SUMMARY

February 1983

Application Pac

ROM Module

Addendum Card

Availability

Jervice MNote

P/
0{041-15001
00041-15001

00041-15002
00041-15003
00041-15003
00041-15003
00041-15004

00041-15004
QC041-15004

00041-15005

{0041-15006

60041-15016
00041-15016

00041-15017
00041-15017

Description

Standard B
Standard C

Statistics B

Math A
Hath B
Hath €

Finance B
Finance C

Finance D

Surveying B

Circuit Anal. A

Real Estate A
Real Estate B

Navigation A
Navigation B

00g4]-14017
00041-14027

00041-14001

anoal-14002

00041-14023
5061-5261

{0041-14003
Go041-14003
00041-140626
00041-14004

00041-14005

00041-14006
0f1041-14021

(0041-14007
00041-14028

(10041 -80360
0004720360

Mone

nondr-snioes
QR041-90399
Hone

00041-90251
0004180357
00041-90358

None

Mane

00041-90288

Q00241-90323
(0041-9035¢

10041-80377
O041-90397

Obsolals
Current:

Current

Obsolete
Obsolete

Current

Obsalete
{bzclete

Current

Current

Current

Obsolote
Current

Obsolete

Current

Nane
None

None

41C-60
41C-60

41C-46
41C-46
41L-66

Mone

Hene

41C-48
41C-48

Mone
A1C-RA



APPLICATION PAC SUMMARY

February 1983

Page 2

Application Pac

ROM ModuTe

Addendum Card

Availability

Service Hote

P/N
00041-15018
00041-15018
go041-15019

00041-15020

00041-15021
00041-15021

00041-15027

00041-15023

00041 -15024

00041-15026
00041-15026

00041-15027
00041-15027

00041-15039

Description
Aviation A

Aviation B
Thermal A
Machine Design A

Structures A
Structures B

Games A
Home Mgt A
Ciin. Lab A

Securities A
Securities B

Stress A
StressB

Petroleum B

00041-14008
00041 -14X%X

00041-14009

00041-14010

(0041-14011
00041-14024

(0041-14012

00041-14013

00041-14014

00041-14016
0041-1402%

00041-14018
00041-12025

00041-14019

(00041-390404
None

None

None

00041-50250
Hona

Hone

(H41-90447
00041-90361

None

00{041-90369
Hone

G041 -50250
MNene

None

Current
Nat determined

Current

Current

Obsoleate

Current

Current

Current

Current

Obsplete

Current

Obsolete
Current

Current

None
None

Hone

None

41C-59
41C-59

None

41C-45

None

Mone

Hone

41C-66
1 C-65

None



APPLICATION PAC SUMHARY

February 1983

Page 3

Application Pac

ROM Module

Addendum GCard

Availability

Service Mote

P/N
82180A
821824
821848

0D041-15042

00041-15043
821834

Description

Extended Functions B
Extendad Fynctions C

Timer Module C
Flotter Rom A

Auto Start Rom A
HPIL-Development Rom
txtended /0 Rom A

B2180-69907

3061-5256
5061-5238
5061-5264
5061-5271
82183-69901

B2180A-90026
None

52182-90018

22184-50004

Current
May 1,1983

current

Current
Current
Current

Current

§2180A-2

B2182-72

INSH 12-22
[OSM 12-22
105M 12-22

I0sM 12-28



and
Standard 1A RCM
Addendum Card

" Standard Handbook )

The program ' Veclor Operations’ requires the
instruction [xZy] belween steps 04 and 05 to

auhtract veclors corren by

The " Arithmelic Toocher' program sometimes
creates poor multiplication and diviaion penh-
lems with the digit 0. Such problems can he
avaided hy replacing lines 106 and 197 with
[BCL] U5 and by inserting the follawing steps
efter line111:

A {inal paragraph for Lhe description of “Roat
Finder" ghould rend as follows:

Thie program will caloulete the closesl ohtatn-
able approximation to a root, but may
continue to iterate when lhe magnitude of the
function evaluated at these approximations
excecds the tolevance. You can check the
progreas of the solution by inepecling the
current guesses in regiaters 1 and 2 using the
VIEW function,

_/

-

4.

B.

For game combinations of valuea, "Financial
Calgulgtions' fails te converge to & solution
[ur periodic interest i, Thin eflect may be
avoided by ueing a differcat initisl value for i
You may try your own non-2ero initial value
by eluring il into register 08 and executing
Label D6 The value you atere shounld Le
expregged ue o decimal.

Example: Try o guess of 1%
01 [570] 09 (KED06

The “Calendar Fuonctions™ program s welid
from March 1, 1360 1o February 28, 2140,

Thiz addendum applies to both the Standard 1A
Medule and Standard Manugl. It is possible ihat
comments 3, 4 and B have already been
incorporated in your mnnual,

r M1 P35 T

HEWLETT
PACKARD

&

Addendum for Standard B {00041-14017)

Printed in 1034, |l\_




HP-41C
Math Pac |
Addendum Card

When the order of the fiest coefficient is zero, the Fourer
Senes prgram does md compube coerect values of the saties
al wser-spegified points {t), After the coefficicow have besn
calculated, use the following procedure o detanning f0 for
a given b

Keystrokes: Display:

(A 22 (R} Reglster number
2T (R

ES] (R-N

{ustA) Ser USER maode
L[E] fry':

PR fin

Alhzmatively, the progrem could be copied into progam
memory and ling 160 changed 1o F57C 02, (However, one
Memory Modul# s required 1o execute the progrant.)

0 riciano

HP-41C

Math Pac
Addendum Card

r Printed In LS A 1478 O304 1-501549 ..\_

In the program "TRANS", clear Flag 01 belfore
attemptiog o lransform 3 poinlk {rom the
eriginal system to the translated eystem, IF
Flag 01 i3 nof cleared. the results will be v error.
Thiz applica to both 2 and 3 dimonsional cases.

The program "MOLY" may caleeiate incorrect
roats for fourth and fifth depree equations, To
determine whether a2 ralculated roat is eorrect,
rerun the Poly program and follew the in-
structions on page 22 for evalusling a function.
When the progrem asks “X =T, Input the oot in
guection. LF the result iz a very amall number claze
lg zgero, then the mob is cotrect. For Gifth depres
polynomiala, only the gecand vezl cout need he
eviluated, For fourth degree poly nomials, cnly
the first real root need be evaluated.

H._m__ u HEWLETT
‘__“_. BACHARD
Corvalliz Division
1000 NLE. Cincla Glvd. . Corenllle. O $73130

& HavAore-Packard Campany 1982
00031-90379 Rav. B Prinlad in LLS.A, 4s82

vy

Addendum for Math A (00041-14002)

Addendum for Math B (D0041-14023)




( HP-41C |

Financial Decisions Pac
Addendum Card

In e FINAMCE 1P Module, the prompss for the ModiGed
iniernal Rate of Retwem (MIRR) propram were inadvenicndly
reversed. When SAFE RATE=D is displayed, key in Lhe risk
rate, Likewise, when RISK HATE=? ik displayed, key inthe
sale mute. In the example oo Fage 25 of the applications
bok, the risk rate is 8% and the safe rate it 10%.

This Addendum Cand epplies v manuals with par number
000:41-9004 2 (orging] printing and Rav_. BY).

HEWLETT
PACHKARE)

T

Financial Decisions Pac
Addendum Card

1. The 26 calendar mode in TPAYS does ool
calculate the correct number of daya hetween
dates when the [irst date oecurs on the 311
day of the month and the 2nd date ccours any
doy except the 318t The reault is 1 day leas
than the cocrecl anewer.

2. After jmitinlization of the Compeound Interest
program {{XEQ][MGREY]) or after clearing Lhe
financial rogisters (@ EL if T 38 the varialle
golved for when N, P¥, and FV are known
(FMT=6), you cennot eolve for anolher
varieble unti! a vrlue han heen rtored.

3. When I=0 in the Crrmpnund Tnterest program,

you cannol splve for N, PV, PMT, or FV (gives
NATA ERROR or an incorrech result),

() Jareiroitd

\ o004 1-53251  1/BD Printed In US4 .\_

Addendum for Finance B (00041-14003)

r £ 50358 2781 Frintadin 1S A, l\_

Addendum for Finance © {00041-14003)




HP-41C
Circuit Analysis Pac
Addendum Card

HP-41C
Real Estate Pac
Addendum Card

A note regarding the format of node designations should
ke added ta the GMAFP user instructions,

MNole: The graounded node of 8 passive branch must be
the TO node.

Hh_m__a HEWLETYT

FRCKaRrDO

\_ 00041902680 £/80 Frinted in U5 A \

Addendum for Circuit Analysis A (000G41-14005}

INCOME PROPERTY ANALYSIS

If the amount of building and/or personzl property
depreciation s zere, the calculator will stop with an
ercof inessage im Cthe display when it atempls tn calotale
each year's tolal depreciation. This can he carreceed hy
stering any non-zero valus in By {bailding life) and R
{personal properiy life) just prior to tbe prompt for
lransaclion costs [FRANS CETH=1.

H__#ﬂ HEWLETT

PACHKAAD

Frintad lnIf 5 & COC41-B03X3  9/sp0 |\_

—

Addendum for Rea} Estate A (00041-14006)



HP-41C
Real Estate Pac
Addendum Card

1. inthe REAL EST 10 module, "“The Rent or
Buy Decirtin™ program was changed to
include the amount of intereat earned by the
altertintive investoent in the agnunl yield
coleulation. Fleage make the fellowing
chanpges ta the “MDiaplay™ eslumn on page 58
of ypur manual;

Display

¥ID=-18.63F
SGAIN-4,118.73
WAL=F4 26T 3T
TAPPREC=-H.859
B-ERENT=380.78

2. When using "Income Froperty Analyeis,” the
amaunt nf the firat mortgage mual be A nen-
zero vahze.

r/ £ood 1 Baas3 asg Printad in L5 A, .

Addendum for Real Estate B (00041-14021)



HP-41
Navigation Pac
Addendum Card

Module Carrections

The follvwing corcections ave for the Navigation Module, revision 1A, The
reviginn mumber of the module may e axamined by oxes uling [CRIALRE] 2.

Culastial Havigation

The declination of the gter Acruxia incorrect. If this star in need, the lellowing
short program muoat be placed in program memory. This progoom will sorzrect
the problem for il programe cacept the STAR gubroutine itsell, [ requices len
pragram tegiskers, In order for the program o be properly stored, the
Hovigation Module must be plugged into the HP-41, The program can be
enlered wilh the Rllowing keysinok os:

Kevatroken Display
| [ |n])
[FRGM | 00 AEG ann
[REQ|[ALFHA] *STAR [ALFHA| 01 XROMTESTAR
AfEao 09 REG nan
P[LELfALFHA] “"STAR [ALFHA) 01 LRITESTAR
A1FHA N [ALFHA 02THirE
aa a3 I
[EEL]A7 DPERACL AT
¥EQ [ALFHA]INT [ELFHA] 05 INT

FEXT O X=¥?
ALERA Il (EE10) 47 {AcFRE] 07 ASTE 47
551 08 XSOMIEErAR
WRIF C9ATN
E[Lh ] [alFia]HU" [ALPHA 10 LALTN M
ALEHAACALX [ALPHA]} 1FTACRUX
J0.057 1230.067__
(ETo 47 13570 &7
52.9225{CH5} 14 -62 92076
{EHTERT 16 ENTERT
173.78% 16173 785 __
[(FRGN]

Now you are ready to use the star Acrux in the celeatial navigation programa.

Nute Lhat i uking Chest pregrame, entering Lhe nama of the desiced atar
inatead af ila number requires more program execution bme. In the case that
waing B Btar name ia preferred, anly the firet six lettera af the pame need to he
enlered.

/

Coursn Planning

If vou ate ueing programs ocuimide the Navigation Pee, make surc thatl cegister
11 contalne the desired eccenlricity before veing either GCPLAN ur GCPLOT,
This quantity may be examined by the key aequonce (REC) 11 and may be
changed by keying in the desired value then prossing [5T0]11.

Additional Information

The programe GCPLAN, STAR, LOTOL, JD, pnd GET require o larger size ihan
apecified in the manual, Sizes of 49, 51, 16, 37, nad 37 regliters repectively will
EBGUTE ProREr operation.

Alwayn place the Wavigation Moo in the [nweal nombered poct 3 the Ganes,
Standard, Clinicel Lab, Machine Design, Surverving, Pelroleum Fluids, or
Avistion Pacis currently in the calculatoee.

Flag 00 mhoold beiniliolly cleared Lo achieve veaulia identical to the sxampleas
shown in the mrounl, See Poge 10 Fac s further explapation of Flag 00 and ite
uga,

Mizprints in tha Manual

The fellowing carrectiong are for the Wavigation Pac Manual, part number
00 1-901 2 {no evision number or letler} which appeoce on the lroch caver,

FPaga i Theinput column in step 5 shanld repd Hid o Gl menning decimel
degre-z) instead of KF.&. ms.

Page 20: The words “*GCPLOT" and "“"GCPLAN" are interchanged in
pocagraph 1, lines d and 4.

Paga24: In theexomple, the direction aleuld Ie 2WEG nat 2500,

Page 28: The sextunt reoding shoultd he 7™ 40° ingtend of 737 507 in the
cxaknpele 2t the bailow of Lhe page.

Foge 271 Line B, in the display eolumn, shauld read S0 a=4.2 4 not SO
a=4 1A,

Page 31: The insleuctioh Tor slep 12 ahovld read "Eey in IXEC AL previpns
whele houwr”,

T'age 32! The secund line from the Loblem should cead PLANET 2=F 4T not
FPLANET a=T1.44.

Tage 35: Under "Great Ciccle Heading atad Distanca™ the inatroctiona alimold
recd “Uee L inetead of 4 not " vge L2 inateud of He™,

Page 37: The letiora “t" and "1™ should be exchanged in the Gret pategraph,
{ourth sentence. In the example, 12 should be eicrod in register 34 inetead af (3.
Thae reaultghoeld repd 2. 444 528 080 tnatenr nf 2, 244, 508, 504

uge d4: In e keynlrokeg fur Exampls 2, ihe secund line shoold resd
73.44 1884 [31F] 29, not 23.4018a 50y 20,

Pages &0 and G2: The star Polaris, object 0, should be included in these liata.
Page 53 Flag 03 i nol waed, but flag 08 jy oxed by Na.

HEWLETT
Hm__ﬁ__u PACKARD

[n wnty Bk GrRl Frimied inlF 5 &

J

Addendum for Navigation A {00041-14007)




( HP-41 )
Navigation Pac
Addendum Card

The program GCPLOT works very well when the
longiludine! separation ig less Lhan or equal te
a0*. For longitudinal ssparations grealer than
80°, the prugram GCPLAN should be used to
generate intermediate points legs than 90 apart.
Then GCPLOT can be waed for ths intervals
between the inleemediale points, GOPLOT will
not work completely on intorvals grealwr than
age,

Hh HEWLETT
PACKARD

_f.wah._.m_uwm.___ 10r81 Frinted in ....m._-....\_

Addendum for Havigation B (00041-14028)



HP-41
Aviation Pac
Addendum Card

\.

1

When waing the Aviation Pac program “"PLAN",
alwaye be sure lu use ob least Lwo legs; one-leg
flighta will be eompuled incorrectly if theee ace
winds aloft or if the climb true air speed doean't
mateh the descent true Riv apeed.

Bz sure that the planned final descent takes place
in onty the final log, with no part of the climb in
that leg.

If leg length ar rate of descont parameters are nat
compatible, the planned mid-flight climbs or
descents will he inenrrectly computed.

The "PLAN" program will not prampt for witds
al altitudes higher than the highest spevified
Night level or {or winda at altitudes below the
lowier of the starting and deatination pointe, The
progrom assumes that all Oight levels are above
the starting point or destination allitudea.

Clear Flag 21 before ueing the program *FM™.

The program “TAS" will atep to display the Moch
number rather then pauee, #s sinted in the
manual.

_/

Bemember:

The Aviation Pac ts intended for pre-flight planning
use. Flight conditions eonstantly change while in
flight; this pac should be vsed as & planning eid in

conjunetion  with yuuwr owna cwenputations  and
equipmenl.

A 2adkand

Carvallip Divipion
100G WLE. Circla Blwd. . Corvelliy, QR 37330

r OO0 I € Hewlad -#ackard Compeny 1083 Frincad o .._.m..rll.\_

Addendum for Aviation A (00041-14008)




HP-41C
Stress Analysis and

Structural Analysis
Addendum Card

Simply Supported Centinuous Beams-1A Yirsans”

Anerrorwas found inthe “"FIXR™ option of this gropeem,
If you have 2 beam with a lxed right end, follow the pro-
eedure described in the user instructiong up to the painl of
execuling “'"MOMENTS. " Before execuling '"MO-
MENTS,™ perforan thee foltewing keystrokes:

=20 18
E oFEME Y

*You may distinguish the *'1A" version of the module
[which conlutns the emmor) [iom the 1B version (which
th corect), with Lhe following procedure.

Tum the HF-41C ol and reove all extensicn modules
fyou do ol need to remaove memaory modules), Insen the
Siress or Structures module, Press BEESREE 2 The lirst
entry inthe catalog specifies the mndufe name (STRESS
of STRCTA)Y foliowed by Lhe revision code (1A, IR,
1C,., sic. ) If the revision code on paor module js *1A, "
olleow the procedurs above. TFor later cevisions, ignore tie

procedure.
HEWILETT
Emﬂ PACKARD

r Printad in LS8 /B0 0O 1-9025D l.\_

Addendum for Structures A {(00041-14011)
Stress A {00041-14018)

-
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j
Home Management Pac

Addendum Card

/.I O0H 14K 351 1.9

1. The commission uf the last stock in “'Stock
Portfolio Evaluation™ is nint recorded on data
cards with the rest ol the pertfolio, To atore all
of the povtivlic data, press:

HD]«]
[EEX]3 [chsi[+]
[(XEQ[ALPHATWDTAX [ALPHA] - - ROV OF OF AN

Inpul blank magnetic cards to record data.

2 In "The Rent or Buy Decision” program, the
annual yield calculation does not take into
account the interest earned by the alternative
investment made at the bank's intereat rate.

3. If ihere ia = partial first year in “Home
Owner's Fouity Analyeis, the Mozl year of
the arnalyzis i3 caleolaled based on 12
tnirlgage payments instead of 12-M paymenta,
where M is the number of months in the
partinl fivet ycar.

4. When vsing “Your Financial Calculator,'” it is
poasille to define prablama where you sannot
solve for i. Such problems weually Tesult in an
error mesgage, bat may contipue to run
indefinitely.

H__m_‘q HEWLETY

PACKAAD

Panted jn U 5.4, l\

Addendum for Home Management A {00041-14013}




HP-41C
Securities Pac

Addendum Card

I. Inthe BONDS propram, the price and yield of
a 360day bond held for axactly £ montha is
incorrect. The correct price may be determined
by adding ihe calculated price and scerued
interest (X and Y repistore cespectivalyh The
yield cannot be determined by keyatrokea
elone.

2. Thaealculated high and low break-even pointna
in QPTION are incorreclly labeled; the high
hreak-even is firet, and then the low
break-sven.

Em._‘w HEWLETT

PACKARD

F TR L E B0l Printed In .5 &, |.\_

Addendum for Securities A (00041-14016)




Addendum

\,

This addendum contains information regarding the AP 8271 80A Extendad Funetions/Memory Module Owner's
Manual, pant number B2180-380001, dated November 1981 or April 1982,

Page 8, under Configurations. If you have the HP 82104A Card Reader plugged into the calculator
and an HP 82181A Extended Memory Module plugged into port 2, and you execute the card reader
funetion [VERIFY}, some information in that extended . memory module may be changed. Therefore, you
should avoid using the [VERFY|function if you are also using an extended memory module in port 2.

Page 17, under Clearing Programs. If vou execute from the keyboard, be sure the calculator is
positioned in program tmemory. You can position the calculator in program memory in any of the
following ways:

e Press [ [CATALOG] (] followed by (as described under Using [CATALOG | for Positioning in your

calculator owner’s manual}.

e Press i label using a label in program memory (one that is listed in
CATALOG 1).

* Press J[GTOIL[.
If the calculator is positioned to a program in a plug-in application module or device when you execute
[PCLPE], the information in the calculator's memory will be lost and the calculator will display MEMORY
LOST.

Page 24, under [PURFL]. After a file in extended memory is purged, there is no working file. Therefore,
before subsequently executing functions that operate on the working file, you should execute a function
{such as[SEEKPTA]) that defines the working file (that is, makes the specified fiie the working file-—refer to
Working Files, page 23). For example, after executing [PURFL), write the name of an existing file in the
ALPHA register, then execute (FLSIZE] —that file now becomes the working file. After executing [FURFL],
you should always define a working file before executing functions that operate on it; otherwise, all files
in extended memory will be lost,

Page 23, before Program File Operations. If a register in a file contains a string of seven characters
all having character-code 255, and if another file closer to the beginning of extended memory is purged,
then all information from that register to the end of extendad memory may be lost. To ensure that this
doesn’t occur, avoid appending, inserting, er adding to a fila more than six consecutive characters having
the character code 253.

Page 25, under Program File Operations. If you execute from the keyboard, be sure the
calculator is positioned in program memory {as described above). If the calculator is positicned to a
program in a plug-in application module or device when you execute (SAVEP], the information in the
caleulator’s memory and in extended memory may be changed or last.

EF HEWLETT

PACKARD

Garvallis Division
1000 N.E. Circle Blvd.. Corvallis, OR 7330, U.S.A.

£2180-90026 © Hewlett-Packard Company 1982 Printed in U.5.A. 4/82

J




Addendum

This addendum contains information for the M2 827182A Time Module Owner's Manual, part number 82182-
90001, dated January 1982,

Page 43, under The Alarm Catalog. When printing the alarm catalog, port 3 of the calculator should
be empty or contain one of the following accessories only: the HP 82143A Printer, the HP 82160A HP-IL
Module, or the time module. Improper operation may occur if another module or accessory is plugged into
this port while the Alarm Catalog is being printed.

ﬁ] HEWLETT
VB PACKARD
Carvallis Division
1000 N.E. Circle Blvd., Corvallis, OR 97330, U.5.A.

82182-30019 DHewlett-Packard Company 1882 Printedin U.S.A. 2/82




Addendum

.

This addendum contains information regarding the AP 82784A Pilotter Module Owner's Manusl, part number
82184-90001, deted September 1982,

Page 69, under (LIMIT]. If, in addition to the plotter, an HP-IL device other than an HP 82161A Digital
Caasette Drive, an HP 82162A Thermal Printer, an HP 82163 Video Interface, or an HP 82905B Printer is
on the loop, the plotter must be selected as the primary device before executing [LIMIT]. (Refer to “‘Selecting
an HP-IL Device” in section 4 of the HP 82160A HP-IL Module Gwner’s Menual.) Otherwise, the HP.41
may display the message PL:RANGE ERR when [LIMIT]is executed.

Page 136, under [BCREGX]. When executing {BCREGX], if there are two or more consecutive specified
registers containing zero, the HP-41 may display a NONEXISTENT error message. If this occura, execute
repeatedly until the error message no longer appears in the display. (At moat, (BCREGX ] will need
to be repeated once for each consecutive specified register containing zero.)

Also, when using with an HP-41C that does not have an HP 82170A Quad Memory Module,

ensure that the registers you specify exist. Otherwise [BCREGX] may place null bytes in the ALPHA
register corresponding o any nonexistent registers which are specifted.

(D Jeatrat

Corvallis Division
1000 N.E. Circle Blvd., Corvailia, OR 97330, U.S5.A.

82184-90004 ® Hewiett-Packard Company Printed in U.5.A, 9/82
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APPENDIX
c

Service Notes

C-1. INTRODUCTION

C-2. This manual incorporates most of the service notes written for the
HP-41 through March 1983. Those service notes that could not be

easily incorporated are included in this section. 1In addition, all
future service notes should be filed in this appendix for easy reference.
The table of contents will be updated occasionally to keep the manual
current.

C=3. Table of Contents

41C-03
4iC-06
41C-07
41€-13
§1C-16
41C=-19
. 41C.23
L1c-24
. 41C-35
10. 41C-55/CV~16
1. Y1C-56/Cv-17
12. W41C-58/CV-19
13. 41C-TH/CV-35
4. 41C-77/CV-38
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HEWLETTEPACKARD

CORVALLIS DIVISION =S
SERVICE NOTE

SUBJECT:

SYMPTOMS :

PROBLEM:

SOLUTION:

JA:em

DI3CUSSION:

Supersedes:

10/3/79

HP-41C LOCKUP

Calculator does not respond to keyboard. Calculator may not
turn on or off. Display may be blank or there may be invalid
characters in the display.

The HP-41C has a1l CMOS circuits (except for the power supply).
Because these circuits are never completely turned off, they
are very sensitive to interference. Static electricity,
plugging in modules or peripherals with the power turned on,

or severe mechanical shock may cause spurious signals which the
calculator does not know how to respond to. The calculator then
"Tocks up" and won't respond to the keyboard.

A1l HP-41C's can "lock up". Usually this is a rare occurrence,
But some 41C's are more susceptible to "lock up”. The owner's
manual tells users to remove their batteries when "lock up”
accurs (see SERVICE Section of Owner's Handbook). The periad
of time that batteries must be removed varies from calculator
to calculator; it may be anywhere from 5 seconds to overnight.
If removing the batteries does not fix the "lock up”, then you
should suspect another problem. Calculator lockup is one of
the most difficult problems you will have to troubleshoot,
especially when the problem is intermittent and you can't
duplicate the customer's complaint.

When lockup occurs frequently, there are several steps which
can be tried to fix the problem. First, try replacing the
CPU. If that doesn't work, try replacing the display driver
hybrid. If lockup only occurs when a card reader is plugged
in, try cleaning the card reader contacts first, and then
try replacing the CRC (P/N 1LA3-0023/1LA3-0034),

For more information, contact the Service Engineering Manager, Corvallis Division—1000 N.E. Circle Bivd., Corvallis, Qregen 87330

Telephone {503) 757-2000 @ TWX # 510-596-0683

Printed in U.S.A.
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SERVICE NOTE

SUBJECT: HP-41C TROUBLESHOOTING HINTS 107572 e

The following is a summary of problems the U.S. Repair Center has found
in customer HP-41C's and the action taken to fix the units. This in-
formation may be useful to you in troubleshcoting the HP-41C, but it is
not intended to be a complete 1ist of all faults or symptoms.

HEWLETTEPACKARD

SYMPTOM POSSIBLE CURES
NO TURN ON Replace Cs-

Cold solder joints between display
and keyboard.
Replace CRj.

LOCKS Up See Service Note 41C-03.

Replace display driver hybrid.
Replace CPU.

HIGH SLEEP CURRENT See Service Note 41C-05.
Replace display driver hybrid.
Replace CPU.
Replace D/S 0-4 one at a time.

SHOCK SENSITIVE Cold solder joints between display
and keyboard.

MISSING SEGMENTS OR DIGITS, Does twisting the case change the

ERRONEQUS CHARACTERS display? If so, check connecticn

between display and keyboard. Check
that nuts holding logic board are
tight enough. Check that case screws
are tight enough (but do not over-
tighten - the keyboard bosses may
strip out).

If twisting the case does nothing:
Replace display driver hybrid.
Replace LCD.

BEEPS WHEN ANY KEYS ARE Replace CPU.

PRESSED

PRESSING ONE KEY RESULTS Has key been reassigned?
IN SOME OTHER FUNCTION If not, replace CPU,
BEING PERFORMED

WHEN 41C TURNED ON, DISPLAY Replace CPU.

SHOWS * - THEN "NULL"

IN ALPHA MODE LETTERS ARE Replace ROMZ.

SHOWN AS @ BEEP

CALCULATOR WON'T GO INTO Replace display driver hybrid.
STANDBY MODE Replace C»-

For additional troubleshocting hints, see pages 4-12 to 4-14 of the 41C
Service Manual.

For more information, contact the Service Engineering Manager, Corvallis Division —1000 N.E. Circle Bivd., Corvallis, Oregon 87330
Telephone (503) 757-2000 « TWX # 510-596-0683

Printed in U.S A,
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SERVICE NOTE

1.

Revised 2/1 §7‘§|‘”"°"’:

SUBJECT: MICROCODE ERRORS, HP-41C

The following is a 1ist of known microcode errors in the HP-41C. An
update policy will be established in a few weeks. Table 1 gives
additional information such as ROM configuration and date codes of
calculators with these errors.

USER CAN CONTROL SYSTEM FLAGS - The 41C was designed to have
user-controlled flags (00-29) and system flags (30-55). The
system flags were not supposed to be controlled by users, but
the first 5000 calculators built allowed users to set and
clear them. For example, to set flag 49, the low battery flag,
the following steps could be used:

49
STO 00 (or any staorage register)
SF IND 00

This is not a seriocus problem - many users like having this
feature. ROM @ : F {P/N TLA3-0033) corrected this problem.

REGISTER ADDRESS WRAPARCUND - With a value of X > 785 in the
display, RCL IND .X will recall data from the system scratch
pad.

LN{1+X) - the function 1n (1+X) gives wrong answers for values
of X between -.9990234374 and -1.00.

(-1)'43 - This operation gives an answer_of 9.999989999 X 10+42,
The correct answer is 1.000000000 X 10+43.

$+/LAST X - The &+ and Z- functions do not update the LAST X
register as indicated in the owner's manual.

SINE OF VERY SMALL ANGLES - The sine of very small angles
(=10-99) gives wrong answers.

NO DECOMPILE - If a user is in PRGM mode, has edited his program,
and turns the 41C off {or allows it toc timeout), the changes he
made t0 his program are not decompiled. If the user then turns

his 41C on and tries to run the program, it will not work correctly.
When the user goes into PRGM mode to check his program, the program
is automatically decompiled. It will then work correctly. If a
user has this problem, he can avoid it by always going back into

For more infarmation, contact the Service Engineering Manager, Corvaliis Division—1000 N.E. Circle Bivd., Corvailis, Oregon 97330

Telephone (503) 757-2000 « TWX # 310-596-0683

Printed in U.5.A,
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RUN made after chanaing a program.

8. ALPHA STRING COMPARES - If a customer uses ASTOX to put 6
characters from a longer string in the X register and then
tries to compare those & characters to & in the y register,
the 41C will respond "no" even if true. Example:

ALPHA MODE

ABCDEFG ASTO X
ABCDEF ASTO.Y

RUN MODE
X=Y2 » “NO"

9. CLP - The "clear program” function (CLP) will only clear 1089
steps if the printer is not plugged in. If the printer is
plugged in and in MANUAL mode, CLP will clear 1089 steps. If
the printer is plugged in and in NORMAL or TRACE mode, CLP will
only clear 233 steps.

NOTE: A customer can get around this problem temporarily by
using DEL 999 twice for long programs.

JA:em
Attachment



41C-13

11/21/78
SUBJECT: DISPLAY DRIVER REVISION F TO G

Revision "G" display drivers will appear in 41C calculators with
S/N T954AXXXXX., All calculators beginning with S/N 2003AXXXXX will
contain Revision "G" display drivers. The Part Number will, however,
remain unchanged.
There are differences in appearance as well as in the automatic
(10 minute) time-out feature. This is primarily due to a change in Co
capacitor of the logic board from .01 uf to 470 pf.

Revision "G" uses 470 pf/0160-0571

Revision "F" uses .01 uf/0160-3914

The difference in appearance can be seen by looking at the covering
over the display hybrids.

Revision "G" is covered by epoxy.
Revision "F" is covered by a plastic cap.

If the value of capacitor is interchanged with revision of the display
driver assembly the following symptoms occur:

1. Revision "G" with 470 pf

Frequency = 8.3 KHZ
Timgout = 9 minutes
- Display = 0K

2. Revision "G" with .01 uf

Frequency = 435 KHZ
Timeout = ?
Display = flickering

3. Revision "F¥ with .01 uf

Frequency = 6.3 KHZ
Timeout = 12 minutes
Display = 0K

4. Revision "F" with 470 pf

Frequency = 110 KHZ
Timeout = 40 seconds
Display = OK

NC:em
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SERVICE NOTE

HEWLETTEPACKARD

Supearsedes:
3/21/80

SUBJECT: 41C BATTERY LIFE

Many HP-41C users believe they are not achieving normal battery life.
The owner's manual quotes 9-12 months as normal |ife expectancy but
this estimate is based o¢n usage assumptions which may be foo low.
Corvallis Q.A. recently did some testing to define average battery
1ife. The results were incorporated in a letter which we sent to 4iC
users asking about battery life. Attached is a copy of that letter
which you may adapt to suit your needs.

JA:em

Attachment

Far more information, contact the Service Engineering Manager, Corvallis Division —1000 N.E. Circle Bivd., Corvallis, Oregon 97330
Telephone (503) 757-2000 « TWX # 510-596-0683

Printed in LL.S.A.
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PERSONAL COMPUTER DIVISION e
1010 N.E. Circle Boulevard, Corvailis, Oregon 87330, Telephone 503 757-2000 TWX # 510-506-0683

Dear Customer,

Battery life is dependent on many factors, including how you use your HP-41C,

what peripherals are attached and how fresh your batteries are. The HP-41C is
designed to coax maximum life from a set of batteries by two power-down modes.

When keys are being pressed or a program run, the calculator is in RUN mode.

When sitting idle (turned on) the HP-41C powers down to STANDBY mode, consuming -
about 1/7 the power of RUN mode. If the calculator remains idle for about ten
minutes, it powers down again to SLEEP mode, effectively turning itself off

and consuming only about 1/100 the power of STANDBY mode.

From battery life testing by Hewlett-Packard, median values for life expectancy
have been measured and are listed below:

HP-41C Only Median Life (hours)

RUN Mode QOperation:

Hours to "BAT" Annunciator = 60

Hours to Dead Calculator = 80

HP-41C and 82104A Card Reader

# Passes to "BAT" Annunciator = 1000
# Passes to Refusal to Read = 1200

When comparing your actual battery usage to the above figures, keep the
following points in mind:



Testing was done with fresh batteries.

The above values are median values, and your actuzal usage may be
slightly higher or lower.

Pass is defined as a card read or write on one track,

Combinations of 41C use and card reader use will result in lower
battery life values than those above. When the card reader motor
turns on, it drains a large current from the batteries. This pulls
the battery voltage down. As you get closer to the end cof battery
life (but before the "BAT" annunciator turns on), your HP-41C may
function normally alone but trying to read a card pulls the battery
voltage down below the low battery reference level. This turns the
“"BAT" annunciator on. The point here is that 60 hours of HP-41C
only RUN mode operation is not equivalent to 1000 card passes.

When batteries are consumed to the point that a card cannot be
read, they are still adequate to support HP-41C only use for some
period of time. In this manner you can achieve additional battery
usefulness.

Memory modules/application modules further limit battery life.

If you own the 82143A printer, remember that when it is printing,
the HP=41C is in RUN mode. Extensive printing therefore depletes
the 41C's batteries.

Sincerely,

Service Represgentative
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T SERVICE NOTE

S edes:
4/9u?§r8 s

SUBJECT: HP-41C ROM UPDATE

The HP-41C ROM Update Program will begin April 1 in the U.S. and May 1
in all other countries. I[t's purpose is to correct the known major
microcode ervors in the 41C. It does not cure Jockup or short battery
1ife problems. Updates should be done by customer request only - they
are not automatic. You should not solicit people to update their ROM's
unless they complain of a problem associated with a known microcode
error,

The update should be charged to warranty. If you use the Corvallis
produced short form screens, complete a separate R.O. for the ROM update.
If a 41C needs repair and a ROM update, complete two R.0.'s. If you use
SIS screens, use a continuation. In both cases, use repair class MO for
the ROM update and list the part numbers of the three ROM's, Pay type
would be @2N.

Update charges are as follows:

Labor Materials (U.S. $)
ROM Update Only 0.5 Hr. $32
ROM Update With Repair 0.25 Hr. $32
The new ROM Part Numbhers are:
01d P/} New P/N
ROM O TLB7-0001 1LB7-0Q38
1LA3~0033
TLA3-0015
ROM 1 1LB7-0002 1LB7-0039
1LA3-0016
ROM 2 1LR7-0003 1LRB7-0040
1LA3-0022

You should use up your existing stock of the old ROM's in normal repairs.
However, do not replace a defective new ROM with an old ROM. When your
old ROM's are gone, use new ROM's in all repairs.

For mora information, contact the Service Engineering Manager, Corvallis Divisian—1000 N.E. Circle Bivd., Corvallis. Oregon 97330
Telephone {503) 757-2000 « TWX # 510-506-0683

Printad in U.S.A.



SERVICE NOTE 41C-19
Page -2-

The microcode errors which will be corrected by this update are detajled
in Figure 1, a copy of the addendum card which has been enclosed with new
HP-41C's since November 1979,

In addition, HP-41C’'s date-coded prior to 1951 haye other microcode errors
which can be corrected by this ROM update, These microcode errors are
summarized in Service Note 41C-07 (Revised 4/2/80},

Corvallis uses two form Jetters when doing ROM updates. Figure 2 is a
topy of the letter sent to customers who have requested the update,

Figure 3 is a copy of the letter sent to customers who have had a defective
0ld ROM replaced with a new ROM.

JAem

Attachments



FIGURE 1

Important HP-41C Information

Program Mode Power-Off, [f you turn the HP-41C off (or if it tums off automatically) while the
unit is in PRGM (program) mode, you should toggle into and back out of PRGM mode again
when you resume operation. This ensures that changes made to programs in previous editing
sessions will be compiled by the HP-41C system.

Program Clearing Restrictions. When you wish to clear very long programs (longer than 233
lines), you must set the HP 82143 A Printer (if present) to MAN (manual) mode when you execute
the function. Programs longer than 1089 lines must be cleared using non. (For
example, to clear a 1980-line program execute and press (Eex) 980.) Refer to the HP-4iC
Owner’'s Handbook and Programming Guide, page 135 for more information about long programs.

ALPHA String Testing Restrictions. If you are testing two ALPHA strings that were originally
longer than six characters (when created in the ALPHA register), then you must perform the follow-
ing procedure to ensure proper string truncation and test results. Strings can only be tested with
the =77 or(X¥7) functions.

1. Store the first string into a register using(25%) nn. If the string is not longer than six characters,
skip this step and go on to step 4.

Clear the ALPHA register with (€ta] .

. Recall the string into the ALPHA register using (%&] nn.

Store the string into the X-register using 38912} X.

. Store the second string into a register using (887) an. If the string is not longer than six char-
acters, skip this step and go on to step 8.

Clear the ALPHA register with (E&] .

Recall the string into the ALPHA register using (38 nn.

Store the string into the Y-register using (38J[5] Y.

Execute (=77 or (=¥7) .

LI R
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CORVALLIS DIVISION » 1000 N.E. Cirgie Boulavard, Corvallis, Oregon 97330, Telaphone 503 757-2000 TWX # 510-506-0683

Dear Customer,

As you requested, your HP-41C has been updated to correct known microcode
errors. This is in keeping with our desire to provide you with the most
up-to-date circuitry. We do not anticipate any further updates being

required.

Sincerely,

Service Representative



HEWLETT ﬁ PACKARD

CORVALLIS DIVISION e 1000 N.E. Gircle Boulevard, Corvalis, Cregon §7330, Telephone 503 757-2000 TWX # 510-596-0683

Dear Customer,

Repair of your HP-41C necessitated the replacement of a ROM (integrated
circuit). This ROM is an updated version of the one which failed in
your calculator. It is in keeping with cur desire to provide you with
the most up-to-date circuitry.

Sincerely,

Service Representative



TABLE 1

MICRQCODE ERROR SUMMARY

ROM CONFEGURATION FROBLEMS PART NO. PARTS DATE CORES AFFECTED
— CORRECTED TO FIX AVYAILABLE ! FROM TQ

0:D, ¥:0,2:€E | e mmeee b e 1926- 1938-
0:F, 1:0, 2:E 1 TLB7-0002 How 1936- 195¢-
0:F, 1:E, 2:E 2,3,4,5,6 1LB7-0002 Now 1951~ 2034
0:G6, 1:F, 2:T 7.,8,9 TLE7-0038 U.5.-April 'Z0 2033

1L.87-003% Int'1-May '80

1L87-0040




CORVALLIS DIVISION
SERVICE NOTE

HEWLETTEPACKARD

Supersedes
4/28/80

SUBJECT: HP-41C SYSTEM CONTACT TEST

The contacts internal to the HP-41C and between the 41C and its plug-in
accessories are very important for proper system operation. Poor
contacts can cause Tockup, alteration of program memory or data storage
registers, improper plug-in accessory operation, etc.

To test contacts, do the following tests:
1. HP-41C

A. Unplug all modules. Execute a Catalog 3, and while it is
running, drop the 41C on its back from a height of 5 cm. Do
this five times and watch for improper execution {execution
stops, incorrect display, etc.).

B. If the unit fails this test, 1ift the top {display) end of
the 41C off the table to a 450 angle and let it drop (while
Catalog 3 is running). Do this five times. A failure here
could be due to a cold solder joint between the keyboard and
display. Try the same test with the bottom end of the

caleylator - 1ift to 45° and_drop five times with Catalog 3
running. A failure here could be due to contamination on

the contact pads on the logic or keybeard. Or the logic
board nuts may not be tight enough.

2. Memory Module

A. Plug all of the customer's memory modules intc his HP-41C.
(Remember that when you plug in a memory moduie and turn the
41C on, the registers in the module are allocated as data
storage registers.) Load the following program into the 4iC:

LBL A

RCL IND O1
RCL IND 01
RCL IND 0%
RCL IND 01
RCL IND O1
RCL IND 01
RCL IND 01
RCL IND 01
RCL THD 01
RCL IND 01
GTO A

For more information, contact the Service Enginesring Manager, Corvallis Division—1000 N.E. Circle Bivd., Carvallis, Oregon 97330
Telephone (503) 757-2000 » TWX # 510-596.0683

Printed in U.5.A.



SERVICE NOTE 41C-23

Page -2-
3.

JA:em

To test each memory module, store in Register 01 the number
of a register you know is in the module under test. For
example:

Ta test module Store this number
in Port # in Register 01
1 64
2 128
3 192
4 256

Execute the program “"A", and while it is running, lift the
top {display} end of the 41C off the table to a 459 angle
and¢ et it drop. Do this 20 times and watch for the program
to stop {it may say "NONEXISTENT" when it stops). If the
program continues to run, the memory module contacts and
port are good.

If a memory module fails the test, try the same test with
another module in the same port. This will tell you whether
the module is actually bad or the port is bad.

Clean the module contacts with a lint-free cloth and alcohol
followed by Freon. Clean the I/0 assembly with a Q-tip and
alcohol followed by Freon. If cleaning does not solve the
problem, replace the module or I/0 assembly, whichever was
found faulty by the tests above.

Application Module

A.

E.

Perform the same tests as in 2C and 2D above but execute a
Catalog 2 instead of the program above.

Clean or replace as indicated by test results (see 2E).
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SERVICE NOTE

HEWLETTEPACKARD

4728 18G50
SUBJECT: LOCKUP/SHORT BATTERY LIFE
POSSIBLE COMPLAINTS: . 41C won't turn on.

41C won't turn off. No response when pressing
keys.

Functions on right hand column of keys, (LN,
TAN, etc.) transposed to left side of keyboard.

Batteries last only a few days.

Contents of registers altered; possibly sirange
characters.

DISCUSSION: Because of its CMOS design, the HP-41C is susceptible to
various forms of noise. The three most common sources of
noise identified up to now are;

1) static discharge

2) poor centact {I/0 connectors)

3} plugging in or removing peripherals with 41C on
The 41C responds to these types of noise in cne of several
ways {in order of severity):

1) no adverse effects

2} Tlockup {no keyboard response) -~ memory not lost

3) transposition of keys, contents of some registers
altered

4) loss of memory, very short battery 1ife, no keyboard
response

Battery life is shartened in the last three cases due to
higher than normal current drain. In lockup, current draw
is equal to run mode current (<15 ma). In case (3), current
draw may be 15-20 ma and in case (4), as much as 500 ma.

Since the alkaline batteries are rated at about 450 ma-hcurs,
the effective battery 1ife can be found for each case by
dividing the capacity (450 ma-h) by the appropriate current
draw. For example, in case (4), battery 1ife could be as
short as one hour.

For more information, contact the Service Engineering Manager, Corvallis Division-—1000 N.E. Circle Bivd., Corvallis, Oregon 97330
Telephone {503) 757-2000 « TWX # S10-506-0683

Printed in U.8.A.
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Discussion (Continued):

A1l of the above reactions can be cleared by removing the
batteries (for several seconds to as much as 12 hours).

Static discharge is a major source of lockup problems.
Static increases with decreasing humidity, s¢ it is more
likely a problem in cold, dry climates. A heated building
decreases the humidity and therefore increases risk of
static, Synthetic carpets (nylon, etc.} and leather-soled
shoes contribute to iarge static charges built up by a
person's body, The static discharge does not have to be
to the 41C to lock it up; it can be a discharge to another
object near the 41C. The resulting field generated by the
discharge can cause lockup. This static discharge may or
may not be noticeable by the customer!

Currently there is no fix which will reduce the suscep-
tibility of the 41C to these forms of noise. However, there
are some steps you can take to improve poor contacts and to
make the customer aware of problems in his environmenti which
affect the 41C.

1) Perform the normal troubleshooting procedures as
outlined in Service Note 41C-22.

2) Determine if the problem is due to poor contacts
by doing a contact test (see Service Note 41C-23).

3} Talk to the customer if possible and determine under
what circumstances his 41C iocks up. This may pro-
vide clues to what is causing his problem. If the
customer is experiencing short battery life, he is
probably also experiencing lockup or one of the
other complaints discussed above. If static is a
possibility, advise the customer to take certain
precautions:

A} When walking up to the 41C, try to touch some
sort of ground (such as a metal desk) before
touching the 41C.

B) If the customer does not keep his card reader
or memory modules plugged into the 41C, be
sure he keeps them stored in the pink anti-
static bags in which they were enclosed when
purchased,
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Attachment

C) Be cautious of storing the 41C in foam-lined
camera cases. This type of plastic foam can
build up large static charges,

D) 1f the customer typically experiences lockup
when removing the 41C from its soft case,
tell the customer not to use his soft case
for awhile and see if his problem disappears.
The soft case may be building up a static
charge.

E) Send the customer an antistatic bag (P/N
9222-0690} and recommend he s$tore his 41C in
the bag when he is not using it.

F) It should always be stressed that static is
a factor of the customer's environment, not
a fault of the 471C.

When a unit is returned to a customer with No Trouble
Found and the complaint was lockup or short battery
life, the U.S. Repair Center sends a form letter and
an antistatic bag to the customer, Figures 1 and 2
are examples of these form letters.

After a second unsuccessful repair for lockup or short
battery 1ife, the customer is advised that there is
currently nothing that can be done to solve his problem.
Again it should be stressed that the problem is a
product of the user's envircnment., Maintain a file of
these customers' names and advise them that when a fix
is available they will be contacted.

For some customers, the recharggable battery pack
(82120A) is a short term solution, particularly for
short battery Tife complaints.
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SERVICE NOTE
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SUBJECT: REVISED SERVICE PROCEDURES

Attached are revised service procedures for the HP-41C., They will be
incorporated at a later date into an updated service manual for the 41C.

41C UPDATED SERVICE PROCEDURES

I. TESTING
A. GENERAL TEST AND REPAIR PROCEDURE
B. CURRENT TEST
C. CONTACT TEST
I1. TROUBLESHOOTING

A. NO TURN ON
1. Very Tow current {v 0)
2. 2-3 ma
3. High current {~ 150 ma)
4.  pisplay 1it only when key is pressed (blanked in standby)
5. Turns on 0K, turn off, then won't turn on again.
B. SHORT BATTERY LIFE
1. High standby current {>1 ma)
2. High sleep current
3. Sleep current normal, then increases within 30 seconds.

C. LOCKUP

—
.

Generatl
2. GT0 .. causes lockup

3. Won't turn off, pressing "ON" key causes beep

For more information, contact the Service Engineering Manager, Gorvallis Division—1000 N.E. Circle Bivd., Corvallis, Oregon 97330
Telephone (503) 757-2000 « TWX # 50-596-0683

Printad in UL.S.A.




4. Locked up, pressing keys causes beep

5. Pressing any key causes lockup and "MEMORY LOST"
SHOCK SENSITIVE

BATTERIES WARM TO TQUCH

41C WON'T RECOGNIZE PERIPHERALS

DISPLAY FADES QUT/MISSING SEGMENTS/STRANGE CHARACTERS IN DISPLAY
CALCULATOR TURNS OFF AFTER 10 TO 20 SEC./DISPLAY FLICKERS
WAKES UP FROM DIAGNOSTIC SLEEP TEST SAYING "STANDBY QK"
L0SS OF REGISTERS

DIAGNOSTIC TEST STOPS AT “SELECT TEST"

HMS +/HMS - GIVES INVALID ANSWERS

PRESSING A KEY GIVES ANOTHER FUNCTION

DISPLAY SHOWS "#" - THEN "NULL"

IN ALPHA MODE, LETTERS ARE SHOWN AS @ BEEP

CALCULATOR WON'T GO INTO STANDBY MODE

SOFTWARE BUGS



I. TESTING
A,

The following HP-41C test and repair procedure is being used by the
U.S. Repair Center. However, it is not rigid, since each customer
unit is different. But it allows you a basic framework to work
within,

1.

10.

Open the customer's package and read the paperwork, looking
for a description of the customer's complaint.

Try to duplicate the complaint. Note cosmetic damage (scratches,
spots in LCD, etc.). Check for mushy or sticky keys.

Insert the Service Module and set up for current measurements
(see Section B below).

Run the Service Module multi-test and observe current levels
for all tests {a. Display Test, b. Date Storage Test, ¢. ROM
Test, d. Keyboard Test, e. Standby Test, f. Sleep Test).
Memory modules inserted in the 41C will increase run mode
currently by 1-2 ma per module. Indicate on the R.0. if any
tests were failed.

a. Experience has shown that the Service Module will
find only about 50% of the probelems. Conventional
troubleshooting techniques are required for the rest.

Try to isolate the problem between the logic board and the

rest of the calculator by using the test calculator. Once you
have verified the customer's complaint, put his logic board in
the test calculator and see if the problem occcurs now with your
test calculator. This technique will be especially helpful in
separating display driver problems from logic problems.

If the calculator fails any of the previous tests, repair the
fault and retest.

If accessories are included with the 41C, these are tested with
the appropriate Service Module Test (a. Memory Module Test,
b. Application Module Test}. Replace modules which fail.

[f the calculator passes all previous tests, remove the current
measuring equipment and Service Module. Insert a battery pack.
Perform Contact Test (see Section C below).

Load two memory modules, flag module and service module. Perform
an I/0 Port Test (41C Service Manual, p. 4-11}.

If all tests are passed and the customer's complaint cannot be
duplicated, heat run the unit on AUTO MULTI Test for 12-24 hours.



11. Al I.C. replacements should be heat run also.
12. After heat run, perform the tests again.

13. If the complaint is lockup and/or very short (< 1 week) battery
life, see Sections II B and C,

14. Complete paperwork and ship unit back to customer.
CURRENT TEST
1. Current drain can be checked using the port extender (T-11945).

Connect an ammeter and a power supply across the Vpat and GND
lTines on the port extender as shown below:

Pawer
Supp]y-] L_fmmeter
1

d

_JT! a1c

Gnd Fort
Extender

Ytat

2. Remove the batteries from the 41C and set the power supply at
4 volts. Measure awake current (RUN mode}, standby current and
sleep current. Worst case values can be found on p. 1-2 of the
41C Service Manual. Typical values we have found are:

Current
AWAKE CURRENT 10 ma
STANDBY CURRENT ! ma
SLEEP CURRENT 3 na

CONTACT TEST

1. The contacts internal to the HP-41C and between the 41C and its
plug-in accessories are very important for proper system operation.
Poor contacts can cause lockup, atteration of program memory or
data storage registers, improper plug-in accessory operation, etc.

2. To test contacts, do the following tests:
a. HP-41C
1} Unplug all modules., FExecyte a Catalog 3, and while
it is running, drop the 41C on its back from a height

cf 5 cm. Do this five times and watch for improper
execution (execution stops, incorrect display, etc.).



2)

If the unit fails this test, 1ift the top (display)

end of the 4iC off the table to a 45° angle and let

it drop (white Catalog 3 is running). Do this five
times. A failure here could be due to a cold solder
joint between the keyboard and display. Try the same
test with the bottom end of the calculator - Jift to

45" and drop five times with Catalog 3 running. A
failure here could be due to contamination on the contact
pads on the logic or keyboard. Or the logic board

nuts may not be tight enough.

b. Memory Module

1)

PTug ail of the customer's memory modules into his
HP-41C. (Remember that when you plug in a memory
module and turn the 41C on, the registers in the
module are allocated as data storage registers.)
Load the following program into the 41C:

LBL A

\ RCL IND 01
RCL IND 01
RCL IND 01
RCL IND 01
RCL IND O
RCL IND O1
RCL IND O
RCL IND 01
RCL IND 01
RCL IND 01
GTO A

To test each memory module, store in Register 01
the number of a register you know is the module under
test. For example:

Te test module Store this number
in Port # in Register 01
1 64
2 128
3 192
4 256

Execute the program "A", and while 1t is running,

Tift the top (display) end of the 41C off the table to a
45° angle and Tet it drop. Do this 20 times and watch
for the program to stop (it may say "NONEXISTENT" when
it stops). If the program continues to run, the memory
module contacts and port are good.



IT.

4) If a memory module fails the test, try the same test
with another module in the same port. This will tell
you whether the module is actually bad or the port is
bad.

5) Clean the module contacts with a Tint-free cloth and
alcohol followed by Freon. Clean the I/0 assembly
with a Q-tip and alcohol followed by Freon. If clean-
ing does not solve the problem, replace the module or
1/C assembly, whichever was found faulty by the tests

above.
c. Application Module
1) Perform the same tests as in b.3} and b.4) above but
execute a Catalog 2 instead of the program above.
2) E]Ea? or replace as indicated by test results (see
TROUBLESHOOTING
A, NO TURN ON

Do a current test {see Section I.B.) by holding the "ON" button
down. The amount of current drain from the batteries in a no turn
on condition may give some clues as to the source of the problem.
Isolate the drain using the technique in Section I-A.5. If the
logic board is not at fault, replace the display driver hybrid.
Cold solder joints between the display and the keyboard may cause
the problem.

1.

Very low current (~ 0)

a.

Measure Voo (+ end of C3). If Ve 2 6V, then go on to
step e.

Check diodes CR5, CR1 and CR6 by a quick front-to-back
ratio. Replace if bad.

Check for oscillations on the CAP Tine (U2 pin 7).
Chick and replace C6 or R3 if necessary.

Check for a potential difference across C5 (Vee/Veo)-
If none, replace C5.

Check to see if the PWO line (Ul pin 5} goes high when

the "ON" switch is pressed. If it does, check the main
signal lines (@7, @2, SYNC, ISA, DATA} at the CPU., If
any of these lines have noise on them, replace the CPU.

If PWO does not go high, do the following:



1} Check transistors Q1 and Q2 (front-to-back ratio
or junctions). Replace if required.

2) Check CR7 and replace if necessary.
3) Replace, one at a time, C9, C8 and C3.
If the problem still exists, start pulling the data

storage IC's (U6, U7, U8, U9, U10)} and then the ROM's
(ROM 2, ROM 1, ROM @) one at a time.

2. Current ~ 2-3 ma

a.

b.

Replace CH

Replace U2 (power supply)

3. High Current (~ 150 ma)

a.

Check for the alarm buzzer (Y1} shorting out to the
transformer (T1).

Check Q1 and Q2. If they are hot to the touch or
defective, replace them.

Check the following capacitors to see if they have shorted
to ground: C3, C9, €8, C2, Cl0.

Check diodes CR1, CR5 and CR6.

Replace U2 (power supply}.

Feel the I.C.'s to see if any are hot. Replace if necessary.
If you haven't fixed the problem yet, start removing the

I.C.'s one at a time, CPU first, until the current drops
sharply.

4. Display lit only when a key is pressed (blanked in standby)}

a.

Replace display driver hybrid (P/N 00041-60090)

5. Turns on 0K, turn off, then won't turn on again

a.

b.

Replace C8

Replace U2 (power supply)

SHORT BATTERY LIFE

Short battery life can be due to many factors. The customer may
have unrealistic expectations of battery life, especially since



thw owner's manual says 9 to 12 months. He may not realize how

severe a drain additonal plug-in peripherals are on the batteries.
Sleep current or standby current may be excessive. The 41C may be
locking up and draining the batteries. Or one of the chips in the

41C may be latching up, which can drain the batteries in an hour.

The first step in troubleshooting this problem is to see if the
customer is experiencing frequent Tockups or is using his peripherals
heavily. ATso, run & current check in standby and sleep modes (see
Section I-A.4.). If lockup appears to be the problem, see Section II-C.

1. High Standby Current (> 1 ma)
a. Standby currents in the approximate range of 1.3-1.6 ma are
usually caused by ROM's. Replace ROM 2, ROM 1 and ROM @
one at a time until problem is solved.

b. Standby currents greater than 2 ma are usually caused by
bad power supplies. Replace UZ2.

2. High Sleep Current
a. Is the problem in the logic board? {Test per Section I-A.5.)
1} Yes - Data storage chips usually cause this problem,
Replace DS@, DSZ2, DS3, DS4 one at a time to solve the
problem.
2) No - Replace display driver hybrid.
3. Sleep current normal, then increases within 30 seconds.
Typical calues are 30-50 ma
a. Check C9 and C3; replace if necessary.
b. Replace U2 (power supply)
¢. Replace CPU
d. Replace data storage chips one at a time.
e. Replace ROM 2, ROM 1 and ROM @ one at a time.
C. LOCKUP
There are many symptoms possible in lockup. The calculator may not
turn on or off, the functions on the right hand column of keys may
be transposed to the left column, various display annunciators may
be 1it, batteries may run down quickly, contents of registers may
be attered, or memory may be Tost entirely.

1. General Troubleshooting

a. Isolate problem to logic or display hybrid if lockup is
a real failure. If hybrid faulty, replace.



b. Check for alarm (Y1) shorting to transformer (T1).
c. Do a contact test (see Section I-C.}.

d. Check for loose logic nuts.

e. Clean connectors if needed.

Discussion & Specific Troubleshooting

Because of its CMOS design, the HP-41C is susceptibie to
various forms of noise. The three most common sources of
noise identified up to now are:

1) static discharge
2} poor contact (I/0 connectors)
3} plugging in or removing peripherals with 41C on

The 41 responds to these types of noise in one of several
ways {in order of severity):

1) no adverse effects
2) lockup {no keyboard response) - memory not lost

3) transposition of keys, contents of some registers
altered.

4) loss of memory, very short battery life, no keyboard
response.

Battery life is shortened in the last three cases due to higher
than normal current drain. In Tockup, current draw is equal to
run mode current (< 15 ma). In case {(3), current draw may be
15-20 ma and in case (4), as much as 500 ma.

Since the alkaline batteries are rated at about 450 ma-hours,
the effective battery life can be found for each case by
dividing the capacity (450 ma-h) by the appropriate current
draw. For example, in case (4), battery life could be as
short as one hour.

A11 of the above reactions can be cleared by removing the
batteries {(for several seconds to as much as 12 hours ).

Static discharge is a major source of lockup problems.
Static increases with decreasing humidity, so it is more
likely a problem in cold, dry climates. A heated building
decreases the humidity and therefore increases risk of
static. Synthetic carpets (nylon, etc.) and leather-soled
shoes contribute to large static charges built up by a
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person's body. The static discharge does not have to be to the
41C to lock it up; it can be a discharge to another object near
the 41C. The resulting field generated by the discharge can
cause lockup. This static discharge may or may not be noticeable
by the customer!

Currently there is no fix which will reduce the susceptibility
of the 41C to these forms of noise. However, there are some
steps you can take to improve poor contacts and to make the
igétomer aware of problems in his environment which affect the

1) Perform the normal troubleshooting procedures as outiined
in Section I-A.

2) Determine if the problem is due to poor contacts by
doing a contact test {see Section I-C.).

3) Talk to the customer if possible and determine under
what circumstances his 41C locks up. This may provide
clues to what is causing his problem. If the customer
is experiencing short battery Tife, he is probably
also experiencing lockup or one of the other compiaints
discussed above. If static is a possibility, advise the
customer to take certain precautions:

a) When walking up to the 41C, try to touch some
sort of ground {such as a metal desk} before
touching the 41C,

b) If the customer does not keep his card reader
or memory modules plugged into the 41C, be
sure he keeps them stored in the pink anti-
static bags in which they were enclosed when
purchased.

c) Be cautious of storing the 41C in foam-Tined
camera cases. This type of plastic foam can
build up large static charges.

d) If the customer typically experiences lockup
when removing the 41C from its soft case,
tell the customer not to use his soft case
for awhile and see if his problem disappears.
The soft case may be building up a static charge.

e) Send the customer an antistatic bag (P/N
9222-0690) and recommend he store his 41C
in the bag when he is net using it.

f) It should always be stressed that static is
a factor of the customer's environment, not
a fault of the 41C.
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When a unit is returned to a customer with No Trouble
Found and the complaint was lockup or short battery
life, the U.S. Repair Center sends a form letter and
an antistatic bag to the customer. Figures 1 and 2 are
examples of these form letters.

After a second unsuccessful repair for lockup or short
battery life, the customer is advised that there is
currently nothing that can be done to solve his problem.
Again it should bestressed that the problem is a product
of the user's environment. Maintain a file of these
customers' names and advise them that when a fix is
available, they will be contacted.

For some customers, the rechargeable battery pack (82120A)
is a short term solution, particularly for short battery
Tife complaints.
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2. GTO .. Causes lockup
a. Replace CPU
3. MWon't turn off, pressing "ON" key causes beep
d. Replace CPU
b. Replace D/S @
4. Locked up, pressing Keys causes beep
a. Replace CPU
b. Replace D/S &
5. Pressing any key caused lockup and "MEMORY LOST"
a. Replace D/S 3
b. Replace CPU
SHOCK SENSITIVE

1. Check for cold soider joints, especially between display and
keyboard.

2. Check for loose Togic board nuts.

3. Check for contamination on connectors or faulty connectors.
4, Check for alarm {f1) shorting to transformer {T1).

BATTERIES WARM TO TQUCH

1. See Sections II-A.3. and II-C.

41C WON'T RECOGNIZE PERIPHERALS

1. Replace I/0 assembly {P/N 00041-60008)

2. Replace CPU

DISPLAY FADES QUT/MISSING SEGMENTS/STRANGE CHARACTERS IN DISPLAY
1. Check for cold solder joints between displiay and keyboard.
2. Check display connectors (P/N 1251-5400)

3. Replace display driver hybrid.

4. Replace display (1PT1-0001)
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CALCULATOR TURNS OFF AFTER 10 TO 20 SEC./DISPLAY FLICKERS

1. Check C2. Make sure it is matched to the display driver
hybrid {see Service Note 41C-13).

WAKES UP FROM DIAGNOSTIC SLEEP TEST SAYING "STANOBY OK"
1. Check connection between display end keyboard.

2. Replace power supply (U2).

LOSS OF REGISTERS

1. Do a contact test (Section I-C) if the 41C doesn't recognize
more registers when a memory module is added.

2. See Service Note 41C-10.

DIAGNOSTIC TEST STOPS AT "SELECT TEST®

1. See Service Note 41C-27.

HMS +/HMS - GIVES INVALID ANSWERS

1. See Service Note 41C-28.

PRESSING A KEY GIVES ANOTHER FUNCTION

1. Has the key been reassigned? If not, replace CPU.
DISPLAY SHOWS "*" - THEN “NULL"

1. Replace CPU.

IN ALPHA MODE, LETTERS ARE SHOWN AS ¢ BEEP.
1. Replace ROM 2.

CALCULATOR WON'T GO INTO STANDBY MODE

1. Replace C2.

2. Replace display driver hybrid.

SOFTWARE BUGS

The following 1ist contains the major software bugs. They can be
cured by a ROM Update (see Service Note 41C-19).

1. USER CAN CONTROL SYSTEM FLAGS - The 41C was designed to have
user controiied flags (00-29) and system flags (30-55}. The
system flags were not supposed to be contralled by users, but
the first 5000 calculators built allowed user to set and clear
them. For exampie, to set flag 49, the Jow battery flag, the
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following steps could be used:

49
STO 00 {or any storage register)
SF IND 00

This is not a serious problem - many users like having this
feature. ROM @ : F (P/N 1LA3-0033) corrected this problem.

REGISTER ADDRESS WARPARQUND - With a value of x » 785 in the
display, RCL IND .y will recall data from the system scratch
pad.

EN(14y) - the function In (l+x) gives wrong answers for values
of xy between -.9990234374 and -1.00.

(.1)'43 - This operation gives an answer _of $.999999999 X 10%42,
The correct answer is 1.000000000 X 10743

g+/LAST y - The £+ and 3- functions do not update the LAST x
register as indicated in the owner's manual.

SINE QF VERY SMALL ANGLES - The sine of very small angles
(=10-99) gives wrong answers

NO DECOMPILE - If a user is in PRGM mode, has edited his program,
and turns the 41C off (or allows it to timeout}, the changes he
made to his program are not decompiled. If the user then turns

his 41C on and tries to run the program, it will not work correctly.
When the user goes into PRGM mode to check his program, the program
is automatically decompiled. It will then work correctiy. If a
user has this problem, he can avoid it by always going back into
RUN mode after changing a progranm.

ALPHA STRING COMPARES - If a customer uses ASTOy to put 6
characters from a longer siring in the x register and then
tries to compare those & characters to 6 in the y register,
the 41C will respond "ng" even if true. Example:

ALPH MODE
ABCDEFG ASTO.x
ABCDE F ASTO.Y
RUN MODE

=Y? > "NO"

CLP - The "clear program" function (CLP} will only clear 1089
steps if the printer is not plugged in. If the printer is
plugged in and in MANUAL mode, CLP will clear 1089 steps. If
the printer is plugged in and in NORMAL or TRACE mode, CLP will
only clear 233 steps.

NOTE: A customer can get around this problem temporarily by
using DEL 999 twice for long programs.



CORVALLIS SERVICE DEPARYMENT = 1000 N.E. Circle Boulevard, P.O. Bax 893, Corvaliis, Orepon 87330, Telephone 503 757-2000

Saptember 2, 1780

Dear Sir:

We have thoroughly tested your HP-41C but were unable to find any
mechanical ar electrical defect. Qur testing incluvded a 24-hour diag-~
nostic analysis which your HP-41€ passed without incident.

We have verified that noise from electrostatic discharge, heavy
electrical equipment or powerful electrical fields can force an HF-41C
into a state which causes a high current drain from the batteries.

Please examine your environment for these conditiens, as well as
where you store your HP—41C when it is not in use. Your uwnit has been
shipped back to you in an anti-static bag and we suvdggest that you use
:his bag for storage of your calculator. MWe also recommend operating
your HP—-41C on a arouvnded surface (such as a metal desk) if you have a
carpeted floor or if you use it in an area of low humidity,

The proklem could also be caused by intermittant coentact to the
peripherals (modeles, cardreader or printer).

If you continue to have problems with this unit, please return the
entire system, along with a detailed description @xplaining the symptoms
and the circumstances in which they otcurred.

Please feel free to write to me or call me at the above telephone
number, extension 218t, if I can help you in any other way regarding
pyour calculator,

Sincerely,

Service Representative



HEWLETT ﬁ PACKARD

CORVALLIS DIVISION « 1000 N.£. Circle Boulevard, Corvallis, Oregon 97330, Telephone 503 757-2000 TWX # 510-556-0683

We have thoroughly tested your HP-41C for possible causes of
excessive battery drain but were unable to find any mechanical or
electrical defect with your calculator. Our testing included a 24-
hour diagnostic analysis, which your HP-41C passed without incident.

We have verified that noise from electrostatic discharge, heavy
electrical equipment or powerful electrical fields can force an HP-41C
into & state which causes a high current drain from the batteries.

Please examine your environment for these conditions, as well
as where you store your HP-41C when it is not in use. We would appreciate
knowing the resuits that you have in protecting your unit from this type
of environment as we are investigating methods to make the HP-41C less
susceptible to this phenomenon. Your name will be maintained on file for
distribution of cur findings.

Your unit has been shipped back to you in an anti-static bag and
we suggest that you use this bag for storage of wour calculator. We also
recommend operating your HP-41C on & grounded surface (such as a metal
desk} if you have a carpeted floor or if you use it in an are with Tow
humidity.

If we can be of any further assistance, please feel free to contact
our Service Department at the above address. Thank you for your patience
and cooperation.

Sincerely,

Service Representative
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CURVALLIO UIVIOIUN 41¢CY-16

SERVICE NOTE

A eaciano

Suparscdes;
6/4/81

SUBJECT: SLEEP CURRENT

The following table shows sleep current values for the 41C and 41CV with
no modules.

SLEEP CURRENT

Spec. Typical
41cC 15 ua 3 ua
41CY 15 ua 3 pa *

The spec. value is the maximum current drain permissible.

The typical value is an average value. It will vary from unit to unit,
depending on the individual I.C.'s. HP-41C's with memory modules will
have higher sleep current (as much as 1-2 pa per module).

NOTE: Change Service Note 41C-05 "SLEEP CURRENT" from 8 pa te 3 na.

* HP-41CV's have fluctuating sieep current. It may vary from 1 ua up
to 30-40 pa. However, it should be below 15 pa the majority of the
time. This phenomenon is being investigated by Production Engineering
to determine the cause. It does not significantly affect battery life.

JA:em

For more information, contact the Service Engingering Manager, Corvallis Division—1000 N.E. Circle Blvd., Corvallis, Cregon $7330
Telephone (503) 757-2000 « TWX # S10-596-0683

Printed in U.5.A.
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BL104R-16

SERVICE NOTE *x41C~%56

AXA1CY~17

: REVISED 12/10/81
SUBJERT ; NEW CARD READER ROM 1LE7-0050

DISCUSSION: A NEW CARD READER ROM HAS BEEN MADE TO CORRECT A MINDR
: SOFTWARE BUG. THE OLD ROM ILEY-0030 WOULD INTER-

: MITTENTLY CHANGE THE “T" REGISTER ANL/OR A RANDOM DATA
; REGISTER WHEN READING A MULTI-CARD PROGRAM., THE NEW

. ke om= =

! ROM I8 FULLY EACKWARDS COMPATIRLE.

; #xTHE NEW ROM ALSO CORRECTS ONE ADDITIGNAL PROBLEM.
' WHEN EXECUTING SIZE OR 670« (G0 TO LINE), INCORRECT
: ENTRIES CAN HE CANCELLED USING THE RACK ARROUW,

: HOWEVER , WHEN CARD REABERS WITH ROMS OF EARLIER
VERSIONS THAN THE 1LR7-0050 ARE USED WITH A 41C/CV
WITH 1LB7-0038, — 0039, AND -0040 ROMS, A PROBLEM
ODCCURS,  WITH THE CARD READER PLLHGED IN, AN ATTEMPY
TO CORRECT THE MOST STIGNIFTCANT DIGLT WILL RETURMN A
DISPLAY WITH "SIZE" OR "GT0«" AT THE RIGHT STDRE OF
THE DISPLAY. REPLACING THE CUSTOMER S CARD READER
ROM WITH A 1LEB7-0050 WILL CORRECT THIS PROEBLEM.

: IF & CUSTDMER COMPLAINS OF THIS PROBLEM, REPLACE THE
CARD READER ROM AND CHARGE WARRANTY.

: ACTEON TO RBE TAKEN:

: USE UP YOUR EXISTING STOCK OF 1LE7-0038 ROMS REFORE

: ARDERING NEW ROMS,

g IF & CUSTOMER COMPLAINS AROUT THIE BUG, REPLACE HIS/
; HER ROM WITH THE NEW 1LEB7-00%0 AND CHARGE THE REPALIR
: TO WARRANTY.

NOTE: TWO OTHER VERSIUNS OF THE ROM WERE USED ON EARLY MODELSG.
SEE SERVICE NOTE 82104M-153 FOR FURTHER INFORMATION.

: ML, : 4
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SERVICE NOTE 41CY-19
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REVISED 7/23/82

PAGE 1 OF 4

SUBITECT:

DISCUSSION:

41C/CV DISPLAY ASSEMRLY PARTS CHANCE

THE 41C/CVY DISPLAY ASSEMELY HAB GOMNE THROUGH A
NUMBER OF CHANGES. THE FOLLOWING I8 AN ACCURATE
UP TO DATE LISTING OF THE CHANGES,

A,

ORIGINAL DISPLAY ASLEMBLY (00041-600603)

THE ORIGINAL DISPLAY ASSEMEBLY CONSISTED OF THE

FOLLOWING PARTS:

LCD 1PT1-0001
LOCATOR 0004140065
DDH 00041-600%0

CONNECTOR  1201-5400
MAaY S, 19280 ~ DISPLAY ALSSY P/N CHANGE,

THE ORIGINGL DISPLAY ASSEMEBLY PART NUMREER
$0041-60005 WAS CHANGED TO 0004160912 DUE
TO A PRODUCTION CHANGE. THE ASSEMELY
PHYSICALLY DID NOT CHANGE.

MAY &6, 1980 -~ DIFFERENT LCD AVATLARLE
(1920-07612.

A NEW LCD BECAME AVAILABLE (1920-0761) THAT
WAS MADE EBY HITACHI, THE ORIGINAL LCD
(1FT1-00601) WHICH WAS MADE RBY HP WAL DELETED,

MARCH 25, 1981 -~ NEW DIGPLAY CLIPS,
THE OLD DISPLAY CIL.IPS (00041-00013) WERE

REPLACED RBY NEW DISPLAY CLIPS (00041-00014),
THESE NEW CLIPS WERE EASIER TD INSTALL.,

mm mE aE mE pe em am
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41(C-%8
SERVICE NOTE 41CV-1%
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REVISED 7/23/82
PAGE 2 OF

MaY 8, 1981 - NEW DISPLAY CONNECTORE AND
LOCATORS.,

THE. AMPLEFLEX CONNECTOR (12%51-5400) USED WAS
CHANGED TO aAM ELASTOMERIC TYPE (12%51-7207).

THE OLD LOCATOR (02041-40056%? WAH ALLBO CHANGED.
THE MNEW LOCATORS PART NUMBER WAS (00041-40103),

JUNE 1981 -~ NEW LCD (19290-0818) AND LOCATOR
(00041-40193) .

THE OLD LCD (19%90-0761) WAS REFLACED RY A LESBSH
EXPENSIVE LCD (1990-08218), THE NEW L.CD WAS
POLYMER SEAL TYPE WITH LARGER DIMENSIONS THAN
THE OLD LCD. THE NEW LCD ALSO REQUIRED aA
LARGER LOCATOR (00041-40143) THAN THE QLD
LOCATOR (00041-40103). THE NEW LCD

TOGETHER WITH THE NEW LOCATOR WERE REVERSE
COMPATIBLE., HOWEVER, THEY WERE NOT REVERSE
COMPATIRBLE WHEN USED SEPARATELY.

JUNE 28, 1982 -~ NEW LCD (1920-07%8) LOCATOR
(0(041-40147), AND DISPLAY DRIVEER HYRRID
{DDH) (00041-60147).

THE OLD LCD WAS REPLACED BY A HIGHER QUaALITY,
AND WIDER LCD. IT TOO IS A POLYMER SEAL TYPE.
BECAUSE OF ITS INCREASED WIDTH, A NEW LOCATOR,
AND DDH ARE USHED.

oLp NEW
LGCD 1990~0761 19900798
LOCATOR 00041-40103 0004140147
DDH 0004160090 00041~60147
CONNECTORS 1251-7207 12517207

THE NEW LCD (1990-0798) I5 ONLY FORWARD
COMPATIEBLE, WHILE THE NEW LOCATOR (00041-40147)

AND DDH (00041~60147) ARE BOTH FORWARD/BACKUWARD

COMPATIELE., THE FOLLOWING TABLE DESCRIBES THE
COMPATIBILITY OF THE THREE DIFFERENT DRIGPLAYS,
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SERVI CE NOTE 41CV-19

! 7/,23/82 3
: PAGE 3 OF 4
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00041-40147 7 00041-60147 / 1201-7207
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00041-40143 7 00041-60090 / 12517207

00041-40143 7/ 0004160147 / 1251~-7207 E

P L

01D LCD (1990~-07&%)

! 00041-40147 / 00041-60147 / 1251-7207

00041-40103 7/ 0004160090 / 12517207 :

00041-60065 7/ 00041-60090 / 1251-3540¢0

DUE TDO THE INCREASED WIDTH CF THE NEW LCD

{1990-~-0728), IT CANNOT RE UBED WITH THE ]
OLD DDH AND/OR L.OCATARS, :

. EmT g wn

AUGUST 2, 1982 ~ DIGPLAY CLIFP CHANGE

THE OLD DISPLAY CLIP (f/7N G0041-00014) HAS :
BEEN REPLACED BY A NEW CLIP (P/N 1600-13%50),
: THE NEW CLIP COSTS LESS THAN THE QLD CLIP.

=4 aa = em =a
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7/23/782 !
PAGE 4 OF 4 ;

ACTION TO RE TAKEN: i
USE UP EXISTING STOCK OF THE "QLD" AND "INTERIM" !
DISPLAY ASSEMBLY PARTS. WHEN THESE PARTS ARE ;
GONE, USE THE FOLLOWING NUMEERS WHEN ORDERING !
DISPLAY REPLACEMENT PARTS. :

DISPLAY CLIP 16601350

LED 1920-07%8 3
LOCATOR 00041-40147 :
DDH 00041-60147

CONNECTORS 1251=-7207

PLEASE MAKE THESE CHANGES T0O YOUR SERVICE MANUAL .,
BEE SURE TO USE ONLY PERMISSIEBLE COMBINATIONS OF
L.CD’S, LOCATORS, DDH/S, AND CONNECTORE TO INSURE
PROPER CONTACT THROUGHOUT THE DISPLAY ASSEMELY.
THE NEW DISPLAY CLIPS WILL WORK WITH ALL :
PERMISSABLE COMBINATIONS OF DISPLAY PARTS, ;

MLt EM
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CORVALLIS DIVISION

SERVICE NOTE 41074

41CV-35
; 5/10/832 ;
SURJECT!: DISPLAY ASSEMRLY TESTING e

DISCUSSION: WHEN DIAGNOSING A PROBLEM WITH THE DISPLAY ASSEMELY,
REPLACE THE DISPLAY CONNECTORS FIRST AND THEN RETEST
THE ASSEMELY. OFTEN THE LCD AND DISPLAY HYERID ARE ]
NOT AT FAUL.T FOR A DISPLAY PROERLEM, THIS PROCEDURE g
HAS SIGNIFICANTLY REDUCED THE NUMBER OF IMPROPERLY ]
DIAGNOSED DISPLAY HYBRIDS FOR THE U.S. REPAIR CENTER. :
: ALWAYS FOLLOW THIS PROCEDURE WHEN MISSING OR EXTRA !
: SEGMENTS ARE OBSERVED OGN THE LCD.

“ WA hu mm am =E kA B am B we AN aa
4 mm == mm E® = A=

an 2= pa wm EA EE ma

a2 wm AE ma &F as ma wk mE ome
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7/27/82

SUBJECT: NEW POWER SUPPLY (1826-0993)

DISCUSSION: A NEW BI-POLAR POWER SUPPLY HAS BEEN DESIGNED FOR :
THE 41C/7CV. SOME CIRCUITRY HAS BEEN PULLED INTD :
THE IC WHICH ELIMINATES THE NEED FOR R2 AND R3I,
THE PART NUMEER 15 AS FOLLOWS:

NEW PART NUMEER OLD PART MNUMRER

B L T R p—— T

; 1826-49353 1826-0566 3
ACTION TCG EKE TAKEN:

: WHEN EXISTING STOCK. OF 1826-0566 IS USED UP EEGIN !
! ORDERING NEW PART NUMEER. :

: WHEN REFPLACING A POWER SUPPLY ON A BOARD WHICH
! USED THE OLD POWER SUPPLY (1826--05&6) YOU MUST

: REMOVE RZ2 AND R3, R2 IS A& 100K OHM RESISTOR AND g
: R3 MAY BE EITHER A 1 MEG OHM OR 2 MEE OHM RESISTUR. !

| NOTE: YOU MAY SEE A TENDENCY FOR THE STANDEY TO
] OSCILLATE SLIGHTLY DUE TO THE NEW POWER
: SUPPLY ., THIS IS NORMAL.

= Emr e mE® == aam
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Section VII
HP-41 Halfnut Construction

7-1. Introduction

7-2. This section relates to the HP-41C/CV/CX caleulators fabricated with the simplified construction
technique known as Halfnut. Information in other parts of this manual not specifically replaced by
information in this section is still valid.

7-3. Product Information

7-4. The Halfmut construction technique was designed for minimal impact on the HP-41 operating system.
The following paragraphs describe the essential unique physical characteristics of units containing
Halfnut components.

7-5. The theory of operation in section II of this manual is valid for the Halfnut units with the exception
of paragraphs 2-22 through 2-31 describing the display and display driver.

7-6. The display is a new type of LCD. It is driven by a six-way multiplex driver that generates the
characters in a slightly different format than is used in earlier displays.

7-7. The difference in the character format and the presence under the glass of a black frame around the
display are two characteristics you can use to identify a Halfnut unit without. opening it. (Serial numbers
can not be relied upon for this purpose since they will be retained even after units have been repaired with
Halfnut assemblies.) You should familiarize yourself with these and the following Halfnut characteristics.

7-8. The display driver, power supply, data/storage (RAM), and ROM are all encapsulated in one hybrid
IC that is crimped onto the display. The display is installed on the main PCB which is then heat-staked
into the top case.



7-2 Halfnut Conatruction HP-41

Figure 7-1. Halfnut Display Hybrid IC
7-9. The new CPU is contained in a 44-pin quad flatpack installed on the main PCB.

7-10. The timer, xfun, and xmem enhancements in the HP-41CX calculator are encapsulated in one hy-
brid IC mounted on a small PCRB that is in turn mounted on the main PCB by means of extended solder
pins. The only eomponents visible on the bottom of the small PCB are the IC, a 22-megohm resistor, and

a small tubular crystal.

Figure 7-2. Halfnut Enhancement IC

7-11. The alarm has been relocated te the bottom case in all Halfnut units. Two wires connect it to the
main PCB.

7-12. Other parts and assemblies of the HP-41s remain the same.
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7-13. Repair Philosophy

7-14. The Halfnut units contain considerably fewer replaceable parts than previous versions of the HP-41.
You should use only those parts listed in table 7-3 for making repairs.

Note: Except for those part replacements described in this section, no replacements requiring the
use of a soldering iron are authorized.

7-15. Initial Repair Evaluation

7-16. You will need to determine as quickly as possible which of the following categories describes the
repair you are making:

e Time and materials repair. - Customer damage or battery-corrosicn damage.
o Adjustment repair. - No trouble found. Defective batteries or lockup.

¢ All other repairs. - Repair by throwaway and replacement,
7-17. To verify the problem, go to paragraph 4-6 of section IV, and perform steps a, b, and c.

Note: If you observe a low battery indication during these steps and you are applying power
through a port extender, you should apply power through the battery terminals and repeat the
tests. You may use a known-good battery pack or an external power supply connected to the
terminals. A change in the Halfnut IC design will cause an incorrect low battery indication when
power is applied through a port extender.

7-18. If the problem is other than a time and materials or adjustment repair, go to paragraph 7-26. You
should record the results of any diagnostic tests you run, in order to help you decide which patt you need
to replace.

7-19. Troubleshooting and Repair

7-20. Perform the tests and repairs described below.

7-21. In addition to the standard repair tools listed elsewhere in this manual, you will need the items listed
in table 7-1. These items are available from CPC or PCE.
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Table 7-1. Additional Repair Tools

) |
Corporate Part Number Manufacturer’s Part Description
Number
8690-0353 EC 2000* Scldering iron, temperature con-
trolled {110V}
8690-0354 EC 2000D Soldering iron, temperature con-
trolled (220V Europe)
8600-03556 ESK 330" Soldering iron tip
* - gr eguivalent to Weller Mfg. Ca.
CAUTION
Application of heat from a soldering iron to areas of the PCAs other than those described in these
procedures could make it necessary to replace the entire assembly.
There are no approved soldering or unsoldering techniques for ICs or discrete surface-mounied
components.

Note: The part number for the 5061-7221 service module has been changed to 00041-60938. The
part number for the ET 11966 service module has been changed to 00041-60915. The correspond-
ing modules are fully interchangeable.

7-22. Time and Materials Repairs

7-23. Repairs in this category will consist primarily of cleaning procedures and/or the replacement of
damaged parts and assemblies. Cleaning procedures are authorized for the bottom-case, center-case, bat-
tery-case, and [/Q assemblies and the alarm only. No cleaning procedure has been established for the top
case assembly. Parts will be replaced with Halfnut parts and assemblies only. Refer to table 7-3 for ap-
plicable part numbers. Refer to paragraph 7-31 for information on disassembly and reassembly
procedures.

7-24. Adjustment Repairs

7-25. Repairs in this category may be either charge- or no-charge activities. Clearing of the customer’s
problem will usually oceur during, and often as a direct result of, complaint verification. No further repair
action is required. (Refer to appendix C and service notes 41C-16 and 41C-35 for examples of letters
which should accompany units returned to the customer when ne trouble is found.)

7-26. All Other Repairs
7-27, Review the results of the diagnostic lests you ran during your initial repair evaluation; determinc
which of the following assemblies is most likely at fault:

s Battery-case assembly.

e Enhancement assembly (timer, xfun, xmem, crystal} (For HP-41CX wunits only}.
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¢ I/0 assembly.
¢ Piezoelectric alarm assembly.

* top case assembly (CPU, ROM, RAM, ID/S, power supply, and display)

CAUTION

If you are servicing a unit that may have Halfnut assemblies installed in it and you are required to
open the case, be sure to foliow the disassembly procedure in paragraph 7-31. Otherwise, you may
damage the alarm leads.

7-28. Refer vo table 7-2, and replace the indicated assemblies. Repeat the diagnostic test(s) to verify that
the fault has been repaired.

7-29. After you make the necessary repairs but before reassembling the unit, you may wish to run the
thermal-stress test described in service notes 41C-91, 41CV-52, and 41CX-03. It is not required, however.

7-30. After you have reassembled the unit, you may wish to run the four-hour heat test described in
service notes 41C-91, 41CV-52, and 41CX-3. It is not required, however.

7-31. Disassembly and Reassembly

7-32. Perform the following steps to disassemble units containing Halfnut assemblies:

7-33. To Open the Unit:

1. Remove all batteries and I/O port pewer from the unit.

2. Place the unit on the bench with the keyboard facing down and the I/0Q ports facing away from you,

Figore 7-3. Opening the Case - Initial Position
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3. Using an X-Acto knife, remove the four rubber feet. (Save the feet for reuse if possible.)
4. Remove the four case screws.

5. Carefully remove the bottom case by rotating it along the left-hand side of the calculator (as if you
were opening a book}.

Figure 7-4, QOpening the Case - Rotating the Bottom Case

6. Lay the bottom case, outside down, along side the top case.

Figure 7-5. Opening the Case—Final Position

R
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7-34. To Remove the Bottom Case

CAUTION
Apply your soldering iron for no more than 3 seconds at a time to the main PCA. You must prevent
any solder from running through lead holes to the underside of the PCA. Otherwise, solder hridges
may be formed that would make necessary the replacement of the entire top case assembly.

7-35. Carefully unsolder the alarm leads from the main PCA. You may use standard soldering tools and
techniques to do this.

7-36. To Remove the HP-41CX Enhancement Assembly

CAUTION
You must use extreme care when you disassemble the HP-41CX Enhancement Assembly (F/N
00041-60943). You must also use a soldering iron capahle of controlling the tip temperature.

7-37. The assembly is mounted on the top case assembly by means of ten solder pins, five on each end.

Figure 7-6. The HP-41CX Enhancement Assembly

CAUTION
Under no circumstances should you attempt to unsolder or solder the solder pins at the main PCB.
You may damage the main PCB if you do. All soldering of the -60943 assembly should be done on
the assembly itself,
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1. Make sure your temperature-controlled soldering iron is equipped with a blade-shaped tip 0.600 inch
thick.

Figure 7-7. Blade-Shaped Soldering Iron Tip in Use

2. Using the blade-shaped tip, apply heat to all five solder pins at once on one end of the 00041-66343
assembly.

CAUTIONS

Heat should be applied for no more than 5 seconds at a time. Tip temperature should not exceed
246+2°C (475L£5° F).

If you intend to reinstall the 00041-60943 assembly on another main PCA, you should be very care-
ful to hold it by the edges only. If you touch the components on the bottom of the assembly,
contamination from your fingers may cause the assembly to fail.

You should not apply greater force to the assembly than can be applied with the fingers. Never use a
too] to pry the assembly away from the solder pins. Damage to the assembly and/or the main PCA
may result if you do.

3. As the pins become unsoldered, gently pull the assembly out of contact with the pins.
4. Repeat the process on the pins on the other end of the assembly.

Note: You can remove excess solder from the solder pins after the 00041-60943 assembly has
been removed.

Using this procedure for removing the assembly, you are less likely to cause damage than if you use more
conventional procedures for unscldering and desoldering one pin at a time.
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7-38. To Replace the HP-41CX Enhancement Assembly
1. Clean the top of the assembly hefore you install it. (If the assembly has been used before, clean both

sides.)

Note: Isopropyl alchohol is the only approved cleaning fluid you should use. Remove the
excess alcohol by spraving the assembly only with freon applied from a pressurized container.
Never use compressed air for this purpose. The air may contain contaminants.

If you are using a new assembly, you may omit the cleaning with alchohol.
2. Check the ten solder pins for correct alignment.
Note: You may make minor adjustinents of the pin alignment using needle-nose pliers. If a

considerable amount of bending of the pins is required, however, you should replace the top
case assembly. If the pins are bent too much, they may crack and fail at a later time.

Figure 7-8. 00041-60943 Assembly Standeff Pins

3. Orient the 00041-60943 assembly relative to the main PCA so that the middle plastic standoff pin will
not touch the CPU IC on the main PCA. (If the assembly is not aligned correctly, it will not fit
properly, and you will not be able to solder the pins correctly)

4, Resolder each of the ten pins at the surface of the 00041-60943 assembly one at a time. Use a stan-
dard-tip soldering iron and neutral flux 63/37 alloy solder. Never heat a pin for more than three
seconds at a time.

5. After the soldering is complete, remove flux residue, excess solder or any other conlaminants from the
top surface only of the assembly. Use isoprapyl alcohol and pressurized freon only.
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7-39. To Reassemble Units Containing Halfnut Cases

7-40. You may use the procedure in paragraph 3-5 to reassemble the unit.

CAUTION
'The alarm is installed in the bottom case, and its leads are attached to the main PCA in the top
case. When you reassemble the bottom case on the top case, you must make sure that the leads are
not pinched belween case sections or, in the HP-41CX, are not trapped between the bottom case and
the foam block on top of the 00041-60943 assembly.

Table 7-2.

Diagnostic/Replacement Matrix

Diagnostic Test

Action If Test Is Bad

41C/CV Diagnostic Test (Use the 00041-60915
diagnostic module. Refer to paragraph 4-7, pp 4-4
through 4-7, and table 4-3, p 4-24.)

Note: The character display test is
slightly different for Halfnut units. With
earlier versions, the last portion of this
test showed four trailing blanks; Halfnut
units show four characters instead.

I/0 Port Test (Use the 00041-60940 port
extender.)

Alarm

41CV/CX Diagnestic Test {Use the 00041-60938
diagnostic module. Refer to paragraph £-12, pp 4-
8 through 4-11, table 4-2, p 4-13, and table 4-3, p
4-24.)

CPU test

Alarm test.

Display and keyboard tests.

If any applicable test in paragraph 4-7 except test
12 is bad, replace the (op case assembly.

Replace the I/0 assembly.
If still bad, replace the top case assembly.

Replace the alarm.
If still bad, replace the top case assembly.

Replace the top case assembly.
Replace the alarm.

If “BAT” (low battery indicator} is displayed, and
you are applying power through a port extender,
apply power through the battery terminals, and
repeat the test.

If “BAD --” is still displayed, replace the 1/O
assembly.

If “BAD --” is still displayed or other paris of the
test are had, replace the top case assembly.
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Table 7-2. Diagnostic/Replacement Matrix (Continued)

Diagnostic Test

Aection If Test Is Bad

D/S test

ROM test

Memory tests

Timer test

Character test

Note: The character display test is
slightly different for Halfnut units. With
earlier versions, the last portion of this
test showed four trailing blanks; Halfnat
units show four characters instead.

Keycode test

I/O0 Port test (Use the 00041-60940 port ex-
tender.)

ROM ID test

Frequency test

If D/S 6 or 7 is bad, replace the timer-crystal-
xfun assembly (HP-41CX only}.

If any one of the I}/S 1 through 5 tests is bad,
replace the top case assembly.

If ROM 1 is bad, replace the timer-crystal-xfun
assembly (HP-41CX only).

If any ROM other than ROM 0 is bad, replace the
top case assembly.

If MEM 6 or MEM 7 is bad, replace the timer-
crystal-xfun assembly (HP-41CX only).

If any MEM other than MEM 6 or MEM 7 is
bad, replace the top case assembly.

If any one of the test results is bad, replace the
timer-crystal-xfun assembly (HP-41CX only).

If still bad, replace the top case assembly.

If any one of the test results is bad, replace th
top case assembly. :

If any one of the test results is bad, replace the
top case assembly.

If any one of the test results is bad, replace the
I/O assembly.

If still bad, replace the lop case assembly.

For ROM update requests, verify the ROM ID.
ROM update requires replacement of the top case.

Replace the timer-crystal-xfun assembly
{(HP-41CX only).
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7-41. Diagrams

7-42. The schematic diagrams for the Halfnut HP-41C/CV/CX are shown in fipures 7-9, 7-10, and 7-11,
respectively. They are provided for information only since the alarm is the only replaceable discrete

component.,

7-43. Replaceable Parts
7-44. Replaceable parts for the Halfnut HP-41C/CV/CX are listed in table 7-3.

7-45. An exploded-view drawing of the Halinut HP-41C/CV/CX is shown in figure 7-12.
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