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General Information · 
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1-1. INTRODUCTION 

1-2. This service manual contains informatit;n 
necessary to troubleshoot and repair the HP-41 C cal­
t:ulatllr. Appendix A gives information for testing plug­
in m~mory modules and applk:ltion moduks. Servit:c 
information for other plug-inaccc)'soril!s is presented 
in separate manuals. 

1-3. The manual is divided into si;qections. which 
giv~: 

a. A gencr;11 (kscriprion of the Hp·41 C calculiuor 
(section I). 

b. An explanation of how it works (section II). 

c. Information for disassembly and reassembly 
(section III). 

d. Steps for troubleshooting and testing th~ calculator 
(section IV). 

e. A description of the plug-in service module 
(section V). 

f. A list of replaceable parts (section VI). 

Primary Oat. Storage Roglsters 

1-4. DESCRIPTION 

1-5. The Hp-4IC is a handhdd, alphanumeric 
programmable scientific calculator with input/output 
capabilities and a continuous memory. (See figure 

,1.1.) It also features a user·definable keyboard for 
personalized usage. 

1-6. The HP-41 C system is designed for accurate 
service. The use of a plug· in service module gives a 
reliable check of the entire calculator and provides a 
visual output of its diagnosis, virtually eliminating 
.troubleshooting for most repairs. 

1-7. The specifications of the HP-4IC are sum· 
marized in table 1-1. A detailed description of the 
proper use of this calculator is contained in the 
H P-41 C Owner'.s Halldbook alld Programming Guide. 
Operating conditions which result in an error message 
are presented in appendix E of thl! handbook. 

Program Memory 

The standard HP·41C has 63 registers that can 
be allocated to data storage or program memory 
in any combination. As you add HP Memory 
Modules (up to lourl. the total number of regiS­
ters can increase to 319 (64 registers for each 
memory module). When anocated. data stor­
age registers numbered Aoo through AH ar~ 
Primary Data Storage Aegisters. 

f I·~ H P .. ~i : C J , J All registers Ihat are nol allocated as ·Primary or 
Extended data storage registers are part of pro­
gram memory. When allocated as program 
memory. the standard HP-41 C registers provide 
space for 200-400 fully·merged lines of pro­
grams. When allqcated as program memory. 
each· memory module adds 100-400 lines. The 
total can bel 000-2000 lines when all 319 regis· 
ters are allocaled as program memory. Val·ia· 
tions in storage capacity depend on the kinds of 
functions stored in program memory. 

Roo 
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RH 

Extended Data Storage Registers 

When al/ocated. data storage registers num· 
bered R"",,, through A" •• , are Extended Data 
Storage Registers. 
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Figure 1-1. HP-41C Kl'ybuard and Memory 

The Automatic Memory Stack 
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The ALPHA Register 
(Holds up to 24 characters) 
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Table 1-1. Specifications 

Physical Properties 

• Length: 14.27 centimeters (5.62 inches). 

• Width: 7.86 centimeters (3.09 inches). 

• Height: ..... 3.33 centimeters (1.31 inches). 

• Weight: 205 grams (7 .2 ounces) with baueries. 

Power 

• Batteries: Four 1.5 V. size N batteries. replaceable 
by the user. 

• Battery current, worst case: 

Temperature 

50 mA (RUN mode). 
I rnA (STANDBY mode). 

50 /LA (SLEEP mode). 

• O~rating: fJ' to 4SC (32" to. J 13°F). 

• Storage: - 2fJ' to 65°C (- 4° to 149"F). 

1·8. IDENTIFICATION 

1-9. The serial number of the calculator is used for. 
identification and determination of warranty status. It 
is located on the bottom case at the upper right-hand 
corner. adjacent to the UO ports. Its format is described 
below: 

yy~ {~} XXXXX 

~ 

\·2 

Sequence number. 

Location manufactured: 
A = USA 
B = Brazil 
Q = United Kingdom 
S = Singapore 

wf.ek manufactured. 

Year munufactured 
(years since 1960). 

Display 

• Liquid crystal display has 12 char-dcters positions and 
12 annunciator words. 

• Each character position consists of 17 segments. in· 
c1uding 3 punctuation segments. 

• Numbers are shown with maximum of 10 digits. or an 
8·digit mantissa and 2.digit exponent. 

• Displayed 'lumbers are rounded to the last displayed 
digit; calculations are perfonned internally with at 
least 10 digits. -, 

• Range of displayed numbers is : I.OOOOOOOx 10-1'10 

, to :9.9999999>< 10" plus zero. 

• Alphanumeric characters include A through Z. Cl 

through e. 0 through 9. plus 37 special characters. 
some of which can be obtained only hy using special 
plug·in accessories. 



Theory of Operation 

2-1. FUNCTIONAL DESCRIPTION 

2-2. The HP-41 C d~sign (see figure 2-1) is based on 
II primary dectrieal components: 

:1. The CPU (central processing unit) integrated 
circuit. 

b. Three ROM (read-only memory) integrated 
circuits. 

c. Five data storage (DIS) intcgrated circuits. 

d. The display driver hybrid circuit. 

e. Thc power supply. integrated circuit. 

o The power supply is a conventional bipolar integrated 
circuit (IC); all other IC's employ CMOS (comple­
mentary metal-ox ide-semiconductor) circuitry. 
enabling the calculator to have a continuous memory. 

2-3. Manual input tll th" ca~culator is throu~h a 39-
position keyboard; visual output is through an LCD 
(liquid crystal display) with 12 character po!iitions. 
Four input/output (I/O) ports provide additional access 
to the calculator. An audible alarm is also featured. 

2-4. The system operates serially on 56-bit infor­
milt ion. 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 <1>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 <1>2 pulses. 
A word time consists of 56 hit times (0 through/55) 
and is the bilsic interval for information transfer. 

2-5. CPU 

2-6. The CPU is the core of the cil1culator. It 
consists of eight basie sections. which arc dcscrihed in 
the following parilgraphs: 

a. Timing generator. 

b. Instruction processor. 
" . 

c. Address. status. and flag registers. 

d. Data registers. 

c. Arithmetic processor. 

f. Conditional test logic; 

g. Power control logic. 

h .. Keyboard interface. 

2-7. Timing Generator. This section of the CPU 
i~c1udes logic for genemfing three timing signals (<I> I , 
<1>2. and SYNC) used 10 synchronize the system IC's. 
The nominal oscillator frequency of 1440 kHz is. 
reduced by a factor of 4 to produce a system opernting 
frcquencybetween 343 and 378 kHz. which is the fre­
quency of the <I> I and <1>2 pulses. The <I> I pulses have a 
width of approximately one-eighth of a period: the <1>2 
pUolses are twice as wide. The <I> I pulses lead the <1>2 
pulses by approximately one-fourth period. 

Table 2-1. Signal Names 

SIGNAL DESCRIPTION 

B3 I/O port coding 
B4 I/O port coding 
DATA Data line 
DPWO Display power on/off line 
Fl Input flag line 

.FO , Hag line to alaml 
GND Ground· 
ISA Instruction/address line 
KCOthru KC4 Keyboard column lines 
KROthru KR7 Keyboard row lines 
LLD Low level detect line 
LtV thru L3V Display voltages 
OSI Display oscillator 
paR Power· on reset line 
PWO Power on/off line 
SYNC Timing/information line 
,V

IIAT Battery vollage 
V(,I' System voltage 
Vq Voltage control input line 
Vell Vollagc control output line 
(1)1 Timing line 
<1'2 Timing line 

2-1 
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2-8. The SYNC signal, consisting of a lO-bit pulse 
. during bit times 44 through 53. has two main functions. 

~ •. ~ The first SYNC pulse generated by the CPU following 
J . power-on is used to initialize the timing circuits of the 

system IC's. Subsequently, the presence or absence of 
• . the SYNC pulse indiclltes whether information on the 
;~ . ... ISA line is an instruction or an address. (The SYNC 
.~ . : . . pUlscis suppressed when the system is controiled by a 
:J : .;.' .. plug-in ·lJccessory.) Additionally, when the CPU tinting 
·t: .:.. .. circuit is disabled (STANDBY and SLEEP modes), 
~,'. : the CPU sets the SYNC line equal to the DPWO signal 
it?:>' from the display driver for access at the input/output 

:.:~ :::3~:.·:: '- ~ .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 th~ cpu. 

2-10. Instruction Processor. The <;:PU instruc­
;.~.: 'ti . .. . tion processor decodes instructions arriving on the ISA 
. ;:::~ ... ~ ~.-: . 'line and directs the various sections of the CPU to per--t··,, ··· , .' . . 
;1.' /'\":'; form the necessary operations. If system control is 
~~t~ ';; :t;; ,transferred to a plug-in accessory. the instruction pro­
.v"". ' c; ' . d dod' "1 I .' ~;"~:., .'.; . ~ce$sor oes not ec e.lDstructlons unt! system contro 

,~,· · ·r · t&: '- ":0. • 

'~ ; '" \~:.,;IS agam returned to the CPU. 
~.q,. ... tiJ ' '.' • 
• .•.. t: .:. 4' . 
t!"~f'! t2-'1~ · . Address, Stat~s, and Flag Registers. 
.~':'r.~. : .,' ~is section of the CPU contains: 

~!~:~~?;~ : .. ·a. tnst~~~:~nP:~::. counter used for the current 

..." C • • b. Four 16-bit address registers used for return 
iX:; :;: . .. branching from subroutines. 

[~t'J: .. ~:::£iE:~~~~:~S~;u·~~:'~~ 
:t ~~~:~ :~ ., ' : . transmit~ the flag ~onditions o? t~e FO line. during 
'...lit;:: ;~;!I ;' : ,: each entire word tIme. By penodlcally settmg and 
:~~:~.!; :;~.: .. ;.. ~ ·resetting the flags. the CPU can generate a signal 
t:t~·> • . to activate the audible alarm. 

~.:-.!.i;.;;~:.;;~···r 2-12. Data Registers. The CPU data registers 
-. consist of: 

1 <... . . a. Three 56-bit working registers (A, B, and C) used 
J' ., for arithmetic operations by the CPU arithmetic 
:).. ~::> . ' processor. The C-register is connected to the 

1.·.: ... ) .:.· .... ~ .. · .. :· . . DATA line and is used for data tran,Sfer operations 
~ with data storage. 

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

~ J c. One 8-bit register (G) used for the storage of por­
tions of the C-register contents. 

Theory of Operation 

2-13. Arithmetic Processor. This CPU section 
consists of a 56-bit, serial, binary/BCD adder/ subtr.1C­
ter which performs arithmetic operations on all or part 
of the data in the A-, B-, and C-registers. It also con­
tains the· logic for controlling data transfers among the 
CPU registers. 

2·14. Conditional Test Logic. The conditional 
test Jogic is used to test the state of various one-bit 
'flags, including 14 input flags (FlO through Fl13) on 
the FI line from the I/O 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 po~er control 
Jogic in .the CPU exercises the primary control of the 
system power mode. (The display driver detennines 

. 'the power mode When the CPU is inactive.) In response 
to signals received on the POR, ISA, DPWO, and V co 
lines and from the keyboard interface section of the 
CPU, the power control logic determines the system 
voltage Jevel provided by the power supply and enables 
or disables the system IC's. Control signals are sent on 
the V CI and PWO lines . 

2-16. Keyboard Interface. The keyboard inter­
face logic in the CPU is connected to the keyboard by 
five column Jines (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 (con­
necting 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 CPU power control 
logic and conditional test logic. The logic loads into the 
two keyboard interface buffers the four-bit codes for 
the row line and column line. The resultant eight-bit 
code is used by instruc,tions in ROM to determine what 
operation is to be performed. Instructions in ROM 
cause the system to ignore the keyboard for 40 ms after 
a key is pressed and 5 ms after a key is released. These 
delays negate the effects of key bounce, which causes 
multip'le entries. 

2-3 
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2-17. ROM 

2-18. The ROM (read-only memory) consists of 
three IC's each containing 4096 10-bit micropro-· 
grammed instructions that are used by the CPU to 
execute the specified operatio~s. Most operations 
requ~ instructions stored in more than one ROM. 
However, only one ROM is accessed at ' any time. 
When the ROM address register in each ROM receives 
a 16-bit address on the ISA line, the decoder in 'each 
ROM uses the four most significant bits of the address 
to determine if the addressed location is in that ROM. 
The proper ROM is enabled and transmits the ad­
dressed instruction on the ISA line; the remaining 
ROM's are disabled. A timing circuit in each ROM 
synchronizes the ROM's operation with the system 
timing using the ~ 1, ~2, and SYNC sign'als from the 
CPU. 

2-19. Data Storage 

2-20. Data storage (DIS) consists of five IC's, each 
containing 16 56-bit registers. Only one DIS IC is 
~nabled' at any time. When the decoder in each IC 
receives a DIS register location on the ISA or DATA 
line in conjunction with a data transfer instruction on 
t~e ISA line, the enabled DIS IC executes the instruc­
tion using the indicated register; the remaining IC's are 
disabled. A timing circuit in each IC synchronizes t~e 
DIS operation with the system timing. 

2-21. The 16 registers in DIS 0 are used internally for 
the X, Y, Z, T, LAST X, and ALPHA registers, as 
well as (or maintaining the internal status information. 
The registers in the remaining four DIS IC's are 
accessible to the user for storing data and programs. 

2-22. Liquid Crystal Display 

2-23. The display js a 12-character, liquid crystal 
display (LCD). Each chancter 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 Jines. (See figure 2-2.) 
The entire display constitutes a 3-row by 72-column 
matrix which is activated by the display driver. 

2-24. A liquid crystal material between the upper and 
lower metalized glass surfaces produces a visible 
contrast between a character segment and the ~ur­
rounding area when the voltage potential between the--­
corresponding row and column lines is at least 3 V 
(at 25°C). At lower voltages the contrast· decreases. 

2-4 
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No visible contrast is produced for a voltage potential 
of approxim:ltely I V. Optimum performance requires 
the continuous application of an alternating potential 
whose magnitude actermines segment turn-on_ 

2-25. In order for the display to maintain proper 
contrast over a temperature range of (J' to 45"'C, the 
peak drive voltage to the LCD must have an average 
decrease of 20 m V for each degree of temperature 
increase. This temperature compensation is provided 
by the power supply circuit. 

2~26. Display Driver 

2-27. The display driver performs three functions 
required to operate the LCD: timing and control. data 
storage. and display logic and drivers. 

2-28. The -timing and control section processes 
instructions arriving on the ISA line. directs the flow 
of data into the proper display data storage 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. 

Of 

24 

(annunciator) 

First digit is row number. 

Second digit is column number. 

Figure 2-2. Display Charncter Structure 
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1-30. Display logic en~odes each character in the 
data storage registers into the six appropriate column 

, signals and stores them in the corresponding drive 
registers. Using the three temperature-compensated ' 
vultages from the power supply. the driver circuitry 
provides 72 column signals (12 characters. each with 
six columns) to the LCD according to the information 
stored in the' 72 driver registers. and 3 different -row 
signals. one on each of the Ihrl!e LCD row lines. Each 
of these signals has a complex. rectangular waveform 
and is continuously present while the display is active. 
The rO\\.' and column signals arc structured such tha, 
each LCD segment that is "off' experiences an 
alternating I V potential: each segment that b "on" 
has a similar type of signal except thut a 3 V peak 
potential exists during one-third o'fthe cycll:. Thus each 
LCD segment is continuousl}' driven by an <lltemating 
signul (equal to the. potential difference ,between Ihe 
corresponding row and column signals) with the peak 
poh:ntial determining segment tum-on. (Previous LED 
displays have had digit segments being activated' for 
approximately I percent of the. display cycle. with no 
voltage applied for the remaining interval.) The 3 V 
peaks are staggered so that at :lny inst:lnt only one row 
has segments being turned on. 

2·31. The driver section also includes a timing circuit 
and clllck . This circuitry synchronizes the driver , 
signals and ~auses the display to be refreshed approxi. 
mately 90 times per second. When the ' incoming 
PWO si~!nal from the CPU is high (RUN mode). the 
timing circuit uses the SYNC signal from the CPU as a 
timing reference. When the PWO signal is low and the 
display is to be active (STANDBY mod~). 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 sign.al 
is low and the display is inactive (SLEEP mode), the 
DPWO output is set low. 

2·32. Power Supply 

2-33. Four replaceable I.S V, size N batteries 
connected in series are the standard source of power 
for t~e HP-41C. Three diodes (CRl, CRS. and CR6, 
figure 4-7) protect against reverse polarilY and provide 
isolation for the batteries and other power sources (such 
as in a plug-in accessory) . A storage capacitor (CI) 
temporarily supplies power 10 maintain the system 
memory whill! Ihe calculator is off and the batteries arc 
being changed. 

Theory of Operation 

2-34. The power supply circuit consists of a low­
,,"ower bipolar IC and di:;cn.'te components which per­
form all voltage-control functions for the system: 
system voltnge supply and regulation. supply and tem­
perature compensation of the LCD voltages. low 
battery voltage detection (LLD). and !;yste.m reset. 

2-35. Two selectable voltage levels arc available 
from the power supply. While the display is active 
(RUN and STANDBY power modes), a voltage 
converter circuit produces a regulated output of 6 V 
(:It Vn ·). When the display is inactive (SLEEP pmvcr 

, mode). the voltage output is approximately I V less 
than the battery voltage and is not regulated. 

2·36 . The dctermination of the correct system 
voltage is madc'by the CPU. which sets the appropriate 
signal on the VI.'I line to the power supply: a current 
s~gnal (at approximately 0.7 V) selects the regulated 6 V 
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 volta~e to a reference voltage and generates a 
momentary ground signai on the V co line to the CPU 
when the supply voltage reaches 6 V. 

, 2-37. Three temperature-compensated voltage levels 
(nominally 1:1. 2.i. and 3.3V) are provided to the 
disp!;!y driver by the power supply. A transistor in the 
power supply IC responds to changes in the ambient 
temperature, producing the -20 m vrc output varia­
tion required by the display. 

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 faUen below 4.2V at 
the IC, and if so. it grounds the LLD line connected 
to the CPU. 

2-39. The reset circuit initializes the CPU whenever 
the CPU is in RUN mode and a decrease occurs on the 
Vee line. This circuit provides a method for restarting 
the CPU if it "locks up" in a condition in which the 
system does not respond 10 keyboard or peripheral 
input. With the system in RUN mode. capacitor C9 
(scc figure 4-7) is I:harged and transiMors Q I and Q2 
are off. If Vee drops. C9 turns on Q I. which then turns 
on Q2. Transistor Q2 draws sufficient current to pull 
PWO low even though Ihe CPU tries to hold it high. 
This is sensed by the CPU. which interrupts its oper­
ation and rcturns 10 STANDBY modI!. 

2-5 
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2-40. Keyboard 

2-41. Data is manually entered into the culculator 
throught the keyboard, consisting of 35 function keys 
and 4 operating kcys mountl!d in the top case. Each 
key is located above a dome·shaped "snap disk" which 
is moutned over the keyboard PC. The 39-posititin key­
board 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 con­
tact between the corresponding row and column lines. 

2-42. Input/Output Ports 

2-43. The four input/output ports on the HP-4IC 
allow the user to expand the calculator's capacity 
and to have it interact with external components. Elec­
trical contact is provided by a flexible printed-circuit 
strip mounled on a contact frame. The system lines 
which arc accessible at Ihe I/O ports are: 

a. g, I (liming line). 

b. cf>2 (timing Iinc). 

c. SYNC (timing/information line). 

d. ISA (instruction/address line). 

e. DATA (data line). 

f. PWO (power on/off line). 

g. FI (input flag line). 

h. V OAT (battery voltage). 

i. V cc (system voltage). 

j. GND (ground). 

k . B3 (110 port coding). 

I. 84 (110 port coding). 

2·44. The B3 and B41ines from each of the four ports 
are wired differently at e3ch port so that each plug·in 
accessory will have a l!nique identification code. (Refe~ 
to table 2-2). . 

Table 2-2. Coding of 110 Ports 

110 PORT 110 PORT 83' 84 
LOCATION NUMBER CONTACT CONTACT 

Upper Left I Open Open 
Upper Right 2 Vee Open 
Lower Left 3 Open V("C' 
Lower Righi 4 . Vce VeT . 
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2-45. Audible Alarm 

2-46. The audiblc alarm is a piezoelectric device. 
which converts an alternating electrical signal into a 
mechanical vibration. The signal is generated by thl! 
CPU and transmitted to the alarm on the FO line. Be­
cause physical stress on the piezoelectric device can 
induce excessive voltage at FO, diodes CR3 and CR4 
(see figure 4-7) assure that the voltage acr(lSS the alarm 
does not exceed approximately 6V. 

2-47. SYSTEM OPERATION 

2-48. To the user. the HP-4IC appears to have two 
~wer conditions: "on" and "off." However, there , 
are actually Ihree powcr modes: RUN. STANDBY, 
and SLEEP. The use of thl!~e Ihree modes provides 
extended battery .life by minimizing the current drain . 

2-49. In RUN mode .the CPU activdy controls the 
flow and proccssinl,! of data and the display presents 
information III the user. In STANDBY mode the sys­
tem timing and data processing an: disabled. while the 
display continues 10 operate. The calculator appears tll 
be "on" in RUN and STANDBY modes. In SLEEP 
mode all functions. including display, are disabled 
and the calculator appears to be "off," although a low­
level current maintains the system' s memory. 

2·50. The following paragraphs describe system 
power modes and IC conditions and responses corre­
sponding 10 a typical sequence of operations. 

2-51. Initial Condition 

2-52. The calculator is in SLEEP mode when the 
PWO signal from the CPU and the DPWO sil,!nal from 
the display driver are both low. The low PWO sil,!nal 
disables the ROM and D/S IC's to prcvent them from 
responding 10 spuri<!us signals. Thc power supply is 
inactive. leaving the system vollag~ set at the bauery 
voltage level. The display .tnd CPU arc inactive. Only 
a minimum current supply is n:quircd to muintain the 
system's memory. 

2-53. Power ON Response 

2-54 . When the po\vcr ON key is pressed. the CPU 
senses the ground sign.1I at its POR input and generates 
a current on the V ... line to the power supply . (The 
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same result is obtainc:d by having a plug-in accessory 
momentarily set the ISA line high.) The power supply 
then provides the regulated 6 V and puts a low signal on 
the V (,'0 -line to the CPU when the voltage is at the pro­
per level. The CPU initiates its timing signals (<1>1; 
(1)2. and SYNC) dcfi'ning bit time 52. and sets PWO 
high at bit time 54 10 enable the ROM and DIS IC's 
and the display driver. At this tiine the calculator is 
temporari~y in RUN mode. The CPU checks the status 
of the system. checks the VO ports. and sets the dil\­
play. A transistor circuit (Q3. R4. and R5; see figure 
~-7) uses the <1>2 signal to set the DATA line low at Ine 
start of each bit time intervnl. 

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 re­
sponds by initiating the system timing signals (defining 
bit time 52) and setting PWO high at bit time 54 to 
enable the ROM and DIS Ie's and to tum off the display 
driver clock. The CPU begins scanning the five key­
board column lines by sequentially grounding each line 
for four bit times during each word time. (See figure 

• 2-3 .. ) 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/O 
ports. 

2-55. After the necessary operations have been per­
formed. the CPI.J sets PWO low at the next bit time 53 
to disable the ROM and DIS Ie's and to cause the 
displ:ly driver to set DPWO high nnd start its clock. 
The CPU clock slaps al 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. 

2-58. The CPU carries out the specified operation by 
executing a series of instructions contained in ROM. 
The CPU obtains each instruction from ROM by trans· 
omitting the 16-bit nddress of the instruction over the 
ISA lin~ 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 2-3.) 

I- WORD TIME -I 
"1 0

.;, "1 0 

«1>1 111111111111111111111111111111111111111111111111111111111111111111 
I I 

ql2 1I11111111111II1111I111111I11111111111111111111111111111111111111 
I I 
I U S3 I . 

SYNC I I 1,-;-__ 
I I 
I '4 28 4. S3 I 

IS~ 1D 11111 1111111 " I 1/ " " 1111 " 1 I ADDRESS INSTRUCTION I 
I 0 • , 551 

DATA 1II111I11111111111111111111111111111111111111111111111I-II 
i I 
10 3 I 

KCD ~ L.J 
I 4 7 I 

KC1 ----:-1 ----'LJ I L 
I 8 II I 

KC2 I LJ I 
I 24 27 I 

KC3 I ~ I 
I ~ ~ I 

.KC4 I L.J I 
I I 
I I I Note: Numbers IndIcate bit time Intervals. I 

Figure 2-3. System Timin~ 

2-7 
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2-59. If the transrnilled ROM conlenls are an instrul:­
tion 10 be executed. Ihe CPU gencmles a pulse over the 
SYNC line allhe same time that Ihe instruction is being 
transmiued (bil limes 44 through 53). This tells DIS 
10 monitor the instruction to determine wh¢ther aClion 
(such as dala transfer) is require~. The CPU executes 
the instruction\ during the following word time. and 
increments its progrom counter by one to spec:ify Ihe 
next address. 

2-60. If the transmined ROM contents are an address 
to be used for branching. the CPU suppresses the · 
SYNC pulse while the adqress is being transmitted on 
the ISA line. This prevents DIS from responding to the 
ISA signal. The CPU transmits ihis address during the 
next word time. 

2-61. If a ROM instruction specifies a transfer of 
data. the data is sen I over the DATA line during bit 
times 0 through 55 of the next wor.d time. (See figure 
2-3 .) The transfer is made serially. least-signi ficant bils 
firsl . 

2-62. : When all specified operations have been 
performed. the CPU iniliates the power-down sequence 
described in paragmph 2-55. which places the calcu­
lator in STANDBY mode. 

2-63 . If additional keys arc now pressed. the calcula-

2·8 
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tor n:turns to RUN mode. as desl:ribed in paragraph 
2-57. 

2-64. Power Off 

2-65. If the power ON key is pressed while the cal­
culator is in RUN or STANDBY mode. the POR input 
to lhe CPU is brought low Ihrough the KCO column 
Ii~e. The CPU returns the calculator to RUN mode 
(paragraph 2-57) and ·sets the display driver for imme­
diate turn-off. At the next bit time 53 the CPU sets 
PWO low to disable the ROM and DIS les and the 
disRlay. The CPU stops its clock at bit time 55. sets , . 
the SYNC and keyboard column lines low. and grounds 
the V to·1 line to the power supply. The V ('f signal dis­
ables the power circuit. causing the system voltage to 
drop to the unregululeu battery vollage. The calculator 
is now in SLEEP mode. 

1-66. Alternately. if no additional operations are 
requested within approximately 10 minutes following 
Ihe beginning of STANDBY mode (paragraph 2-62). 
the display driver sets DPWO low. turns off the dis­
play and deactivates its clock . The CPU rel'ponds to the 
DPWO signal by setting the SYNC line low and 
grounding the Vn line to the power supply. This 
disables the power supply circuit. dropping the system 
voltage to the unregulated battery voltage. The calcula­
tor is left in SLEEP mode. 
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Disassembly and Reassembly 

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

CASE SEPARATION -

~i. Remove the baUery case by prc~sing its top 
edge tow.ani the upper end of the calculator until 
the case snaps free. 

b. Rc:mo\'e and set aside batteries if the customer 
has left any in the case. 

c. Remove and discard the four rubber feet 
from the bottom ,case by lifting them out with a 
pointed knife. 

d. Remove the four sc~ws located in the foot 
recesses using n small Phillips screwdriver. 

e. Lin ofT the bottom case and center case • 

.... ' 

CAUTION 

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

3-1 



I/O ASSEMBLY REPLACEMENT 

Afler separating the cas!! (procedure I): 

a. Remove the 110 contact assembly· from the 
boltom case by lifting it (lUI. 

O. Install1he 1/0 contact assembly in the boUom 
C;ll-e by Inwcring it intn position. Be sure ~.!:tatthe 
CWl-S webs on the 'underside llflhe conncclor~e 
Im:;lteu between Ihe labs on the ~)(I()m C~ISC. If 
the cruss webs arc properly aligned. the bollum 

., of the contact assembly will seat flush no the 
case wilh unly slight pressure. 

3·2 

~ DISPLAY DISASSEMBLY AND REPLACEMENT 

Note: It the display assembly is to be replaced 
as a unit,perform steps a through c and i 
through I. 

CAUTION 

Wear finger cots (part number 9300-0398) 
and use care when handling the display 
assembly. The 'rant and back glass sur­
faces of the LCD module each have a plas­
tic layer that is easily damaged, and the 
contact fingers on the display driver PCA 
are easily damaged. 

Afler separating the case (procedure I): 

:l. Unsolder the. contact fingers from the key­
board PCA. 
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b . . Remove the display shield from the top edge 
of the display assembly. 

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

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

e. Separate the LCD and display driver by 
rotating the driver about the pin on the display 
locator until they separate. 

Disa$sembly and Reassembly 

.' 

,j" • 
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f. If necessury. replace the display locatnr nr 
connectors on the LCD module. A strip of 
adhesive transfer tape holds thl!m to the raised 
portion of the LCD back surface. After remov-

. ing the old adhesive. the locator is installed by 
positioning the end with a gap over the soldered 
end of the LCD, and then pressing it into place 
along its enti~ length. The tab along each con­
nector is centered in the gap in the locator edge; 
the connector should span all of the contact pads 
dn the LCD. Do not reuse a locator anti connec­
tors that have been removed from the LCD_ 

g. Mount the display driver on the LCD, being 
sure that the pin on the display 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. 

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

i. Clean the LCD surface. if necessary. Use a 
cotton swab or soft cloth moistened with iso­
propyl alcohol. Do /Jol use an abrasive cloth that 
could scratch the plastic surface. 

j. Install the display assembly into the keyboard 
3.o;sembly _ Be sure the contact fingers fit 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. Be sure that the display assembly is fully 
scated. 

I. Install the display shield ovcr the top edge of 
the display assembly. The ridges on the shield 
should face toward the bottom-case location. 

HF'-41C 

II? 
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LOGIC PCA REPLACEMENT 

Aft~r separating the case (procedure I): 

a. Unscrew the t'wo nuts holding the logic PCA~ 
Use the Y.&-inch nut driver (8720-0002)./~ 

b. Lift off the logic PCA. 

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

CAUTION 

When removing the alarm disk, litt the foam 
tape with a thin tool. If you pull on the edge 

. of the disk, the disk may be damaged. 

d. Check the alarm-disk position to ensure that it . 
is properly located on the logic PCA. A piece 
of two-sided foam tape located on the power 
supply (U2) hqlds the alarm. which is centered 
across the width of the peA and has its upper . 
edge centered on inductor L I. 

e. Check that the battery co\'er is not damaged 
and is properly located by the upper posts on the 
keyboard assembly. 

f. Install the logic PCA over the posts on the key­
buard a~sembly. making sure that the compo­
nents face upward • . aW:lY from the keyboard 
PCA. Make sure that all leads have been trim­
med on the underside of the logic PCA . . 

CAUTION 

Do not apply excessive torque when tight­
ening the retaining nuts; excessive torque 
may deform the top case or damage the 
threads. It the threads are damaged, use 
undersized nuts, part number 2740-0013.· 

g. Install the two nuts onto the posts using the 
I/~-inch nut driver. Tighten them until the logic 
peA is securely cJampl!d in position. 

Disassembly and Reassembly 

03·5 
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CASE REASSEMBLY 

a. Position the center case on the .keYhnardas­
sembly. The sides of the <:enter c~lse ha\'\!:1 slight 
sl:101. Place the n:IITuwer span against Ihe key­
board assembly. 

/ 

b. Install the buttom case ont.o the center case. 
Make sure that the I/O contact assembly is seated 
squarely in the i;>otlom case. The bothlm case 
should not completely scat against the center 
case unless pressure is exerted to compress the 
I/O contact :.assembly :and alarm spacer. 

c. Install the four screws through the foot 
recesses in the bottom case. installing the two 
longer screws at the upper end of the calcula­
tor. If the case threads at the lower end are 
(hlmagcd. use longer screws. part number 
062~-O~36. 

d. Attach four new rubber feet in the recesses on 
the b\){{(lnl case. pressing firmly to assure com­
plete bonding. 

e. Install batteries in the battery case. Observe 
the alternating orientation of the batteries as 
sho\\ n by the symbols on the closed end of the 
battery case. 

f. Insert the battery case by placing its open 
end into the bottom case adjacent to the contiet 
assembly. and then pressing the battery case up 
and in. 



Troubleshooting and Testing 

4-1. INTROD.UCTION 

4-2. The troublcshooting and testing proccdu~s . 
prcsente9 in this manu:11 d~:11 with the HP-41Cc:1lcu­
lator only. S~rvice information for plug-in accessories 
compatible with the HP-41 C system is covered in :1 
separate manual for each accessory. 

4-3_ The troubleshooting and testing procedures 
incorporate the use of a plug-in service module, which 
is capable of tcsting the entire calculator and indicating 
faulty components. The service module and otlier tools 
used to service the HP-41 C are listed in table 4- L Key 

.. re:is·signments made by the service module are shown in 
figure 4-1. 

ON I USE" I I pRCM I AI.PHA I 
AUTO AUTO 

I E+I ~ ~ ILOGI 
KEY· KEY. DISpl. ... y OS ROM 
80 ... RO CODE 

~ EJ ISINI IcosJ ITANI 

D IXEal ISTOI IRCLI ISSTI 
SUNDaY SllEp CH ... R"'CTER ~~~ "'PI' MOD 1 

I ENTERt I ICHSI IEExl I-I 
CPU I 0 POA.T "'1'1' MOO 2 

GQJQJQJ 
ROM 10 SEA II MOO 

~~QJQJ 
CR 0... CA MTR CR 8Uf CII RE ... O 

0800 
CRWRITE 

GQJD~ 
OEBOUNCE 

Figure 4-1. Key Assignments for Service Module 

Table 4-1. Recommended Tools 

HP PART/ 
MODEL 

NUMBER 

ET-11966 
ET-I i967 
T-11945 
T-155781 

T-190639 
T-190638 
T-93328'" 

8720-0002 
HP 82106A 
8690-:0227 
8690-02.53 
8690-0129 
8690-0132 
8700-0003 
8700-0006 
8730-0008 
8730-0020 
HP 190C/ 

180lAll820Ct 

0960-0062 
HP6213Ct 

HP 3469Bt 

HP IOOO4t 
8300-0398 

00041-9000 1 

DESCRIPTION 

Service Module 
F1ag-Wired Memory Module 
Port Extender 
Service Clamp 
Test Calculator Parts: 
• Modified Keyboard Assembly 
• Modified Bottom Case 
Molded Holding Nest 
Nut Driver, ~-inch 
Memory Module (2 required) 
Desoldering Tool, antistatic 
Desoldering Tool Tip, antistatic 
Soldering Iron 
Soldering Iron Stand 
X-acto Knife 
X-acto Knife Blade 
Small Aat-Blade Screwdriver 
Phillips Screwdriver 
Oscilloscope. Measures pulse :11 

0.50JLs; maximum amplitude 
13 Vdc. 

Continuity Tester 
Power Supply. Variable supply 

rated at 10 Vdc at SA. (Add a 
O. 1 JLf ceramic capacitor 
across output terminals.) 

Multimeter. Accurate to 0.01 
Vdc. 

Oscilloscope Probe 
Finger Cots 
HP-4! C O\Vn~r' s H andboolc and 

Programming Guid~ 

• Same a~ that for Classic and Series E. 
t Or equivalent. 

4-1 



I roubleShOOting and resting 

4-4. The following paragraphs describe Ihe pro­
cedures thai are necessary to troubleshool the HP-41 C. 
The diagnustic test detailed in paragraph 4-7 is also 
used as the perform;mce test to verify the proper 
operation of the calculator after· it is repaired. Read 
through the entire procedure.· including ta!?le 4-2, 
before attempting to troubleshoot a calculator. ./ 

C.AUTION 

Ensure that adequate precautions are taken 
regardY'g electrostatic protection •. Use the 
antistatic desoldering tool (8690-0227) and 
work at a bencA setup that is electrostatically 
protected. Otherwise, Ie's may be damaged. 

4-5. INITIAL PREPA~ATION 

4-6 . Perform the following s!eps before attempting 
to troubleshoot the calculator: 

a. Visually inspect ,the calculator for case damage 
(including the overlay latch), I/o con~act damage, 
LCD cracks, discoloration. and bubbles (dark 
spots). Note any parts that require replacement. 

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

• c. Determine the customer's concern, if possible. 

4-2 

Frequently the customer includes with th~ calcula­
tor a message describing the problem. 

• If the problem relates to low.battery detection, 
first perform the diagnostic test sequence 
(paragraph 4-7) and then perform the low-It!vel 
detection test (paragraph 4-13). 

PreparatIon 

Be sure the calculntor is off. 

Insert service moJule in lower left va port. 

Insert flag-wircd lilOdulc in lower right I/O port. 

Insert two mcmory modllies in upper I/O ports . . 

CPU 

Press Ihe @E) key . 
. p 

P' 
I" . • H~-4' C 

• If the problem relatc~ 10 the ca1culalor not turn­
ing on or. not responding to keystrokes. reset 
the CPU by removing and reinstalling the bat­
tery pack. Then perform the diagnostic test 
sequence (para~raph 4-7). (If the customer hns 
already removed the batteries. this will have 
reset the CPU). 

• For other problems. or if the problem is not 
known, perform only the diagnostic t~st (para­
graph 4-7). J 

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

4-7. DIAGNOSTIC TEST 

4-8. Perform the diagnostic (cst procedure outlined 
below. For each step that is described. the proper LCD 
display is shown at the right. This listing gives the 
responses for a good calculator; other respon!'cs can 
occur and indicate improper operation. (Each • below 
denotes an alarm beep.) 

• If the proper responses are observed. the calculator 
is good. 

• If an error display occurs, refer to the correspond­
ing section ~f the detailed listing (table 4-2) and 
continue testing using that table. Be sure to record 
each LCD error message to aid the repair process. 
Repair the calculator according to paragraph 4-9 . 

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

c P lJ OK 

(blank' display) 

(blank display) 

(blank display) 

(blank display) 

SELECT TEST ( ••• ) 
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Display 

Press the IUSERI key. (Press and hold the IRlsl key to pause at any display.) '" . ' . . 

h.~li dhr~t1-" ~~ 
~~, 1A.U"c.-t-

DIS 

ROM 

Keyboard 

Press each key, left-to-right, top-to-bottom. This includes the@EJ , lusEAI.IPAGMI , 
and I ALPHA I keys. 

If any other message is displayed, press (!Z!J I RIS I, then repeat this test by 
pressing (I)' or (!!). and verify keyboard operation. 

Standby 

Press the IRlsl key. 
Press any key (except @B) ). 

Sleep 

Press any key (except @EJ ). 

Multiple Summary 
, 

If ERROR appears in the display, the numbers that follow indicate which 
of the previous tests resulted in an error: I =display, 2=0/S, 3=ROM. 4= 
keyboard, 5=standby, 6=sleep. 

Press the I RIS I key. 

Character 

Press the ISTol key. (Press and hold the IRlsl key to pause at any display.) 

Press the ~ key. 

Troubleshooting and Testing 

•.•. o.a,=,=.~,:.a .•. a,., eM., • ..• "'. _. '1 ,1"""," ...... 

5: S: 
5: 5: 

5: 5: 
5: 5: 

5: 5: 
5: - 5: 

t!t!t!t!t!f2~t!f2~(Jr! 

DIS TEST 
DIS OK 

ROM TEST 
ROM OK 

KYBOARD TEST 

KYBOARD TEST ( .. ) 

KYBOARD OK 

KYBD AGAIN? 

STANDBY TEST 
STANDBY OK 

SLEEP TEST 
(blank oisplay) 

(blank display) 
SLEEP OK (") 

ALL TESTS OK 

SELECT TEST 

IJ n :3 C ;] E ;. G Ii : .J ~: 
L :1:J 0 P Q Po 5 ; :J~' t4 
;:~'~C\Jf'_ : I':iJ 
~,,:; . :; /1 '; • • / •• ,.,' 

~ : 2 J \{ S G 18 9 I , 
.: :: :. Q ~. fJ b c; d l. - .. 

i~;:'j'; ;Jr.!~~ 

SELECT TEST 

4·3 
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Keycode 

Press the ~ or ~ key. 

Press and hold m ; press and hold ill . 
Release the m key. 

Release the ill key. 

Press and hold m ; press and hold (!) . 

Release the m key., 

Release the (!) key .. 

Press afld hold m ; press and hold m . 
Release the m key. 

Release the m key. 

Press and hold rn ; press and hold lID • 
Release the m key. 

Release the lID key .. 

Press the I AIS I key, 

1/0 Port 

Press the (EEX ) key. 

Press the @Bl key. 

Interchange the service and flag-wired modules. 

Press the @Bl key. 

Press the I EEX I key. 

Press the I AIS I key. 

ROM Identification 

Press the G key to check the ROM revision codes. (The actual codes 
may differ from those shown.) . 
Press the (RISI key. 

Completion 

Press the @BJ key. 

Remove the plug-in modules, 

. KEYCODE TEST 
KEYCODE TEST 

63 
62 
62 
63 
64 
64 
63 
73 
73 
63 
53 

SELECT TEST 

10 PORT TEST 
PORTS OK 
(blank display) 

(blank display) 
SELECT TEST ( **. ) 
10 PORT TEST 
PORTS OK 
SELECT TEST 

ROM 0:D1:D 2:C 

SELECT TEST 

(blank display) 

(blank display) 

_ t 
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4-9. REPAIR AND TEST 

4-10. After ~'lmpleting the procedures in the diag­
nostic test sc!qu~'ncc, n:pluce had components using th.e 
guidelines below. For'reference information concern­
ing component"lllcations and part numbers. lise figures 
4-6, 4-7. and 6-1 and tahks 4-5 and 6.1. 

• If any Comp\lOents are individually specified as 
had. replacl! them. 

• If :my compnnents arc sl"!\.'itied :lS possibly bad. 
decide which h!st crrors may be related and replace 
thl! component that is mo~t Iikdy causi,ng them. 

• Certain error possihlilies may he resolved by 
installing the logic PCA in a test calculator and. 
trying the appropriate te~ts again. 

• If the same ROM errN \I\.·curs :tfter any indkuted 
RO~1's have heenrcplaccd. other ROM's may be 
interfering with thdr operation. In this. case, 
replace otha ROM Ie's until the ROM ",error is 

.. 
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corrected. Replace them in the order of ROM O. 
ROM 2. ROM I, omitting any that have already 
bl!en replaced. 

• If men10ry is not preserved in low-power modes 
(standby or sleep tests). replace the indicated Ie's 
onl)' if a few are specified or if they may be causing 
other error conditions. If most of the Ie's included 
in the low-power memory check arc specified. 
replace the power supply (bipolar) Ie. <Refer to 

< 'table 4-4 for additional power supply trouble­
sho(lting information.) 

4-11. Rerun the entire diugnostic test (paragraph 4-7) 
after rcpuiring the logic PCA or the c:tlculator. The 
logic PCA may be tested using a test calculator as 
shown in figure 4-2. Test the complete calculator with­
out fully assembling it hy using the service clamp 
shown in figure 4-3, If additional repairs are required, 
be sure to rerun the diagnostic tcst . 

Figure 4-3. Service Clamp 
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Table 4-2. Detailed Diagno!>1ic Test Procedure 

This table p~scnts a detailed d~scription of the diagnostic test procedu~. For each step. conditions that can occur are 
listed and th¢ LCD displays are shown. 

STEP 

D Preparation 

a. Be .sure that the calculator is off. If the display is active, press the @BJ key 
to tum it off. 

b. Insert the service module iil the lower left I/O port. Do not. insert any modules 
while the calculator is turned on. < 

c. Insert a flag-wired memory module in the lower right I/O port. This module 
permits the testing of the FI (flag in) line from the I/O port. 

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

Q··. CPU Test 

a. Press the @BJ key to tum on the calculatol~and start the diagnostic test. Watc.h 
fur. / 

-' 

• Triple beeps and this flashing LCD message indicate that the alann and tested 
portion of the CPU are good. If this expected display is not observed, but 
portions of it are recognizable in the actual display, orifthe display is flashing. 
then the CPU is still" considered to be good. (The message CPU OK may 
appear momentarily in the display.) 

• This LCD message indicates that the CPU is bad. Press the @ID key to tum 
off the calculator. Refer to table 4-3. 

• For any other CPU test result, the diagnosis or procedure is given in table 4-3. 

Note: An erratic, intermittent, or squealing sound is not a valid alarm 
beep. /f such a sound persists, it indicates that the CPU is not 
properly controlling the alarm sign~1. . 

b. If the alarm is bad, replace it now only if the c,PU is being replaced or if th~ 
expected display was not recognizable. then restart the diagnostic test. Otherwise, 
rep/ace a defective tllann when repltlcing othercomponentli or at the: end of the test. 

~. Press the IUSERI key to select the mUltiple test sequence with manual interaction. 
consisting of tests 3 through 9. 

4-6 
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HP-41C Troubleshooting and Testing 

Table 4-2. Detailed DlagnostkTcst Procedure (Continued) 

STEP 

EI Display Test 

a. Watch for: 

• This LCD message or a continuous alarm tone indicates that there 'is a b3d 
DIS IC in the system. If the plug-in memory modules ue known to be good and 
the LCD message is ·Iegible, press the IRIS) key to go on to the nexltest. 
Otherw~se. perform step c. f 

• This LCD message or a series of single beeps indicates that the display driver 
or CPU is bad. If the L~D message is legible, press I A/S I key to go on to the .. 
next test. Otherwise. perform step c. 

• This LCD message (lr a series of double beeps indicates that the display driver 
is bad. If the LCD message is legible. press the I RIS I key to go on to the next 
tell!. O\Jlerwise. perform step c. 

· b. Observe the three visual tests to evaluate the brightness. contrast. and response 
of the LCD unit. Make sure that there 3rC roO missing or extra segments. Press and 
hold the I A/S I key to make the display pau~e;ftle~se it to continue. 

(I) Starburst .. comma-annunclatortest. Check that all LCD segments 
(ex~epl upper dots) tum on. Look for both segments in each comma. 

(2) S-colon test. 

(3) @-test. 

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

• Nonuniform or weak contrast or black spots (bubbles) in the display indicate 
that the LCD is bad. A- bad power supply (bipolar) IC or improper operation of 
the clock in the display driver can also 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 defective display con· 
nectors, a bad LCD, and a bad power supply (bipolar) IC. 

II DIS Test 

Watch for: 

• Any change in the display indicat~s that .the display driver is bad. 

• This LCD message indicates that all internal. DIS IC's are good. 

• This LCD message indicates that any specified DIS Ie's are bad. Press the 
(RIS I key to continue. 

DISPLAY 

SOME DIS BAD 

DRIVICPU BAD 

DISP DRV BAD 

•. I .•.•.•. I.C .•.•. I .•.•. .... ..... I."" """" ... ,,4 "'""-It IM __ 

DIS TEST 

DIS OK 
DIS 0, 2, BAD 
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Table 4-2. Detailed Dia~nostlc Test Procedure (Continued) 

,. 

STEP DISPLAY 

EJ ROM Test ROM TEST 
a. The flag annunciators indicate which ROM IC is being tested (0, I, or 2). 

b. Watch for: 
• This LCD message indicates that all internal ROM's arc good . ROM OK 

• This LCD message indicates that any specified ROM IC's are bad. 'Press the ROM O,2,BAD 
. ./ [RISI key to continue. 

m . , 
Keyboard Test KYBOARD TEST 

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

• A beep or this LCD message after ench keystroke indicates that each pressed KYBOARD TEST 
key is good. Continue pressing keys . .:.. ' 

• This LCD message after all of the keys ha~ been pressed indicates that all of KYBOARD OK 
the keys arc good. Go on to step b. 

• This LCD message indicates that a double entry has been caused by noisy key DOUBLE ENTER 
contact. Press the I RIS I (or @E) ) key twice to go on to step b. 

• This LCD mes'sage indicateS that the pressed key is bad or that the keying was KYBOARD BAD 
i~proper. Press the IRIS t (or @B) ) key twice to go on to step b. 

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

• If all of the keys are good. press the I RIS I key or [[) (no) key to go on to the 
next test. 

• If a keyboard error occurred, press the m (yes) key or the ~ orlx~YI key 
(keyboard test keys) to repeat this test. Note which keys cause errors or whether 
improper 'keying causes errors. 

Ii Standby Test STANDBY TEST 

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

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

• Any change in the display indicates thnt the display driver, osc;iIIator c~pacitor 
(C2), or CPU is bad. 

• This LCD message indicates that the CPU is ~ad. Press the rmJ key to go, on CPU BAD 
to the next test. 

b .. Press any key (except@BJ ) after the observation period. but before 10 minutes 
has elapsed. Watch for: 

• This LCD me~sage indicates that the calculator operates properly in STANDBY OK 
STANDBY power modc. 

• This LCD message indicates that the contents of any indicated components are MEM 1,2,L05T 
not prcserved in STANDBY mode. This test checks the contents of the DIS Ie's 
(0 through 4). Either the indicated IC's or the power supply (bipolar) IC is bad. 
Press the I RIS I key to continue. 

4-8 



HP-41C Troubleshooting and Testing 

Table 4.2. Detailed Diagnostic Test Procedure (Continued) 
...:.' 

m Sleep Test 

a. Observe the display after the start of this test: , 
• A blanked display indicates that the display has been properly disabled. 

• This LCD message indicates that the CPU is bad. Press the [I'I/S I key to go on 
to the ne"t test. . < ' 

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

b. Press the (EZ!J key to check· for no response. Any other keys (except the @B) 
key) may also be tried. Wat~h for: 

• No response is the proper outcome. 

• Any re~ponsc indicates that the displaydrivcr or CPU is bad. Also, the ne"t 
step may not function properly. 

c. Press the @BJ key to tum on the calculator. Watch for: 

• 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 components are 
not preserved in SLEEP mode. This test checks the contents of the display 
driver (0) and DIS (0 thl'Qugh 4). Either the indicated Ie's or the power supply 
(bipolar) IC is bad. Pres~ the (!!!] .key to continue. 

1!1 ... Summary 

a. Watch for: 

• This LCD message indicates that the tested portions of the electronic com· 
ponents are good. This message does nut give any indication of alarm or LCD 
performance. 

• This LCD message is a reminder that the indicated tests in this sequence were 
not passed. These tests are summarized: display (I), DIS (2), ROM (3), 
keyboard (4), standby (5), and sleep (6), .. . , 

b. Press the (EZ!J key to select the next test. 

iI!l Character Test 

a. Press the I 5TO I key to select the character test. 

b. Obsene the seven LCD displays for improper character structure (extra or 
missing segments). Any improper structure indicates that the di~play driver is bad. 
Pre~s and hold the [RIS I key to make the display pause; release it to continue. 

c. Press the (EZ!J key to select the next test. 

DISPLAY 

SLEEP TEST 

(blank display) 

CPU BAD 

SLEEP OK 

MEM D,2,LOST 

ALL JESTS OK 

ERROR 3,6, 

SELECT TEST 

C! R ::J::: ~ E r- G H r oJ ~: 
L :1 rJ 0 F' a 17 S ~ u~' 'J 
;:~'~["J:-_ :'9:;J 
~ " :;. •• !! -;. .( .• J. .-

C : 2 J '{ S 6 18 gil, 
.: ;; :. ,?}. (.)I b c: d t. - T 
T' T' .,. T' .j , f'" , 
, h h J(, t.: !.. L 

SELECT TEST 
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Tahle 4-2. Oetailed Dia~nostic Test Procedure (Continued) 

STEP 

Keycode Test 

a. Press the ~ or ~ key to select the keycode test. 

b. If the keyboard i~ good as determined from the earlier keyboard test .• go to stepe .. 

c. Press each suspected key as determined from the keyboard test. Note which 
keys give erroneous responses. Watch for: 

• rr the proper keycode is displayed. that key is functioning properly. The 
keycode represents the row and number of the pressed key. (The upper four 
operating keys comprise row 0.) 

• If there is no response. use step d to determine the ba!,l component. 

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

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

• This LCD message indicates that the CPU is bad. 

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

4-10 

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

• If there is a bad row or column, a key line is open or shorted (keyboard 
assembly. logic board. logic c~nnector) or the CPU is bad. 

"" 

~tB~ 

~ 
§wE3~ 

f#WasPBsB B 

~~-::~P1:' ~ 

§-8¥8~ 

ROWUNES . COLUMN UNES 

nr-'t. \J 

DISPLAY 

KEYCODE TEST 

43 

DOUBLE ENTER 

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

STEP 

e. Press keys in the rollover area (2,4, 5, t, and 8 keys) t6 test for proper two-way 
rollover response. For each of the four combin)uions, press and hold the S key, 
press and hold one of the adjacent keys, release the S key (observing the correspond- . 
ing kcycode. 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. 

< 
• I f both keycode!\ are correct for each combination, the CPU is properly detect-

ing the keys. 

• If either kcycode is not correctly displayed for Itny combination and all of the 
keys operated properly individually. then the CPU is bad. 

f. Press the I RIS I (or @EI ) key twice to go on to the next test. 

m I/O Port Test -.. 
a. Press the I EEX I key to select the I/O port test. Be sure that the service module 

. and a flag-wired memory module are inserted in the lower I/O ports and that two 
good memory modules are inserted in the upper 110 ports. With this set-up, 
this test checks all I/O port lines t!xapt VBAT at all ports, DATA at the 
service module port, and FI at the two ports to the side of the flag-wired 
module port. Wa:ch for: . 

• T.bis LCD message indicates that the tested port·li~s are good. 

• This LCD message indicates that any specified function or port does not 
respond properly. This test checks the FI line (F) and all four ports: upper left 
(1), upper right (2), lower left (3), and lower right (4). The most probable 
cause is a bad 110 contact assembly. 

Note: It is normal for the service module port to be included in this 
message since it does not respond on the DATA line. This is not an 
error condition. 

b. Press the @EI key to tum off the calculator. 

c. Interchange the service and flag-wired modules in the lo~~r I/O ports. 

d .. Press the @EI key to tum on the calculator. 

e. Press the I EEX I key to select the I/O port test, proceeding as indicated in step.a. 
(This retest checks the untested DATA and FI Jines.) 

f. Press the I!!!J key to select the next test. 

ROM Identification Check 

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

b. Press the ~ key to select the next test. m Test Selection/Completion 
a. If necessary, pres!\ any designated k~y to perform the corresponding test (see figure . 

4- t) in order to verify a bad component. Normally, this step is not required. 

b. Press the @EI key to turn off the calculator. completing the test. 

c. Remove the plug-in modules. Do not unplug them while (he calculator is turned 

on. 

DISPLAY 

SELECT TEST 

10 PORT TEST 

PORTS OK 
F,2,3,FAIL 

SELECT TEST 

SELECT TEST 

ROM O:D 1:D 2:C 

SELECT TEST 
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Table 4-3. CPU Test Procedures 

Use this table to interpret the results of the CPU test (performed by the service module). For a particular outcome (column 
a). proceed as indicatcd in the column that corrc.sponds·to the present status of the calculator. Use columns a and" for 
the initial test of the calculator. If the logic peA h~ already been tested and repaired. use columns a and d . 

. 
DIAGNOSISIPROCEDURE 

CPU TEST 
RESULTS Calculator with Logic PCA In .. Calculator with 

Untested Assemblies Test Calculator Good Logic PCA 
(a) (b) (c) I (d) 

Triple beeps; SELECT CPU good, alarm good. CPU good, alarm good. Proceed with diagnostic 
TEST or flashing display Proceed with diagnostic Proceed with diagnost.ic test. 

test. test of logic ·PCA. 

Triple beeps; unrecog- CPU goOd. alarm good. CPU good, alarm good. Proceed with diagnostic 
nizable or blank display Proceed with diagnostic Proceed with diagnostic test. 

test. test of logic PCA. 

No beeps; SELECT CPU good. alarm circuit CPU good. alarm circuit 
TEST or flashing display bad. Proceed with diag- bad. Proceed with diag-

nostic test. nostic test of logic PCA. 

No beeps; CPU SAD or CPU bad. alaml circuit CPU bad. alarm circuit 
other display bad. Replace CPU and . .bad. Replace CPU and 

repair al~rm circuit. then rcpair alarm circuit. then 
restart test. restart test. 

Single beep; blank, CPU CPU bad, alarm good. CPU bad. alarm good. 
SAD, or other display Replace CPU and restart Replace CPU and restart 

test. test. 

No beeps; blank display 1. Remove and insert 1. Check for power 1. Inspect traces and con-
battery pack, then supply problems (table nectors for defects. 
restart test. 4-4). then restart test. 

2. Unplug any acees- 2. Inspect traces and con- 2. Replace display driver 
sories and restart test. nector for defects, then and restart test. 

3. Test the logic PCA in restart test. 
test calculator. (Use 3. Replace CPU and 
column.sa ande of this restart test. 
table.) . . ,. 

Note: For a blank display, t~m off the calculator by removing the battery pack. 
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Table 4-4. Power Supply Troubleshooting Procedure 

Use this procedure to check for power supply problems if.the calculator will not tum on. After inspecting the traces for 
shorts. the logic PC~ should be installed in a test calculator. Replace components as indicated in the second column. 
Proceed to the next step only if none of the conditions in the second column occur. Stop testing when the calculator can 
tum on. 

STEP 
/ . 

/ . 

I. Inseit service module and port extender in I/O 
ports. 

2. Try to tum on the c:lIculator. 

3. Measure V l:l: (port extender). 

4. Measure V':oi of four good batteries in battery 
case.* 

5. Measure VIIAT (port e~tender). 

6. Measure V cc (port extender). 

7. Press @ffi to tum on calculator. 

8. Measure V ('c (port extender). 

9. Measure Vco (C.5 lead next to C3). 

10. Observe CPU oscillator signal (across L1). 

II . Observe <I> I. ct)2. SYNC, and ISA signals (port 
extender). ~ 

ACTION 

If greater than 6.8V. replace U2. 

If6.0 V to 6.8V, go to step 9. 

If Ic:ss than 3.8V. check batteries. installation. 
battery case. 

If zero. check CR.5, connectors. traces. 

If less than (VIN-O . .5) Vdc. check CI, C3. C9. 
CIO, excessive IC load. 

If less than (VBAT-l.O) Vdc, check CR2, TI, C3. 
e9. excessive IC load. 

If greater than 6.0V, go back to step 3. 

If greater than 6.8V, replace U2. 

IfIess than 6.0V, measure V CI (Rllead next to U7): 

•. If V CI is less than (V cc-I . .5) Vdc, replace U 1 . 

• If Vel is greater than (V("c-l..5) Vdc, check 
CR2, C3. C6, R2, R3, TI. replace U2 if nec­
eS!i:lry. 

If greater than I V, check C5. replace U2, VI if 
necessary. 

If no oscillations are observed, check C4, C7, Ll, 
replace VI if necessary. 

If all signals present and calculator docs not re­
spond, check-connector (PI). replace UI, U3. 
U4. U.5 if necessary. 

If some 5ignais are present, rem9vc and reinstall the 
battery case. then repeat this step. If some signals 
present. replace V I, check for excessive IC load. 

If no signals are present, replace U I. 

• MC:l~un: Vr.c either by n:movi~g the b~uery case. rrom .he calcul:llor :Ind elc:.."tric:llly connecting the center batteries or by u~ing the CRS lead 
ne~t to CR4 on the logic PCA. 
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4-12. AUXILIARY TESTS 

4-13 • . Low-Level Detection Test 

4-] 4. If necessary, perform the following steps to 
test the operation of the 10w~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 service module into the lower left I/O 
port. 

d. Insert the port extender into the lower right I/O 
port. 

·e. Connect a variable dc power supply and dc, 
voltmeter to VDAT and GND on the port extender. 

, . 

f. Adjust the power supply to +S to +6 Vdc at 
V OAT' 

g. Press the @BI key to turn on the calculator. 

h. Measure Vee to be sure that it is 6.0 to 6.5 Vdc. 
If it is not, perform the power supply troubleshoot­
ing procedure (table .4-4). 

i. Vary VBAT from 5.5 to 4.5 VdcwhUe repeatedly 
pressing the ~ key. (It is assumed that the 

4·14 

HP·41C 

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 VUAT, the low·level detection 
circuit is good.' 

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

j. Press the @BI key to turn off the calculator. 

4-15. Rerun the diagnostic test (paragraph 4·7) after 
making any repairs. 

" 

4-16. Battery Test 

4·] 7. If it is necessary to test alkaline size N batteries 
returned with a calcl1lator, perform the following steps 
for each cell: .. . 

a. Connect a 13-ohm; 5%. % W resistor across the 
battery terminals. 

b. Measure the de \'oltage across the load. 

". If the voltage is at least 1.1 Vue, the cell is 
good. 

• If the voltage is less than 1.1 Vdc. the cell is 
bad. 
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F1gure 4-7. HP-41C Schematic Diagram 
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HP-41C 

Table 4-5. Logic PCA Replaceable Parts 

REFERENCE HP PART 
DESCRIYIlON QTY DESIGNATION NUMBER 

00041-80001 BOARD, logic PC I 
CI 0180-)910 CAPACITOR, 470 p.F, 6V I 
C3 0180-2925 CAPACITOR, 82 p.F, 10V I 
qo 0180.2978* CAPACITOR, 33 Ji.F, 10V I 
C9 0180-0575 . CAPACITOR. 2.2 p.F, 20%, 15V I 
C5 . 0160-0576 CAPACITOR, 0.1 p.F. 20%, 50V I 

C2, C8 0160-3914 CAPACITOR, 0.01 p.F, 10% 2 
C4 0160-0687 - CAPACITOR, 150 pF, 5% I 
C6 0160-3802 CAPACITOR. ISO pF, 10% I 

CRI, CRS 1901-0868 * DIODE, Schottky 2 
CR2. CR3. CR6, CR7 1901-1098 f DIODE, switching 4 

CR4 1902-0049 DIODE, zener, 6, 19V, 5% I 
LI 9140-0238 INDUCTOR, 82p.H. 5% I 
Tl 9100-3594 INDUCTOR, toroidal, I mH I 
U2 1826-0566 INTEGRATED CIRCUIT, bipolar power supply I 
UI ILAS-OOOI INTEGRATED CIRCUIT, CPU 1 
U6 ILA7-0001 INTEGRATED CIRCUIT. DIS 0 . 1 
U1 ILA1-0002 INTEGRATED CIRCUIT, DIS 1 1 
U8 ILA7-0003 INTEGRATED CIRCUIT. DIS 2 1 
U9 lLA7-0004 · INTEGRATED CIRCUIT, DIS 3 I 
UIO ILA7-0005 INTEGRATED CIRCUIT, DIS 4 . 

I 
U3 ILA3-00IS INTEGRATED CIRCUIT, ROM 0 I 
U4 I LA3-00 16 INTEGRATED CIRCUIT, ROM I 1 

, 
; 

US ILA3-oo22 INTEGRATED CIRCUIT. ROM 2 1 ! 
RI, R3 0698-7187 * RESISTOR, 2M. 5%, ~W 2 

R2 0698-6725 RESISTOR. lOOK, 10% 1 
R5 0698-5426 * RESISTOR. 10K, 10% 

" . 

I 
R4 0698-6000 * RESISTOR, 2.7K, 5% . . 1 

0460-1447 TAPE, foam 1 
YI 0960-0509 TRANSDUCER, piezo, al3nn 1 
QI 1853-0020 TRANSISTOR, PNP I 
Q2 1854·0668 TRANSISTOR. NPN I 
Q3 1854-0092 TRANSISTOR. NPN 1 

.- f 

.. , 

i 

I 
! 

.. 

• Other similar p:lns may have been substituted in early units . 
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Service Module 
t.,' • ~::'~''' .... ,,.,';~.\'I ,-' :-"'Y,:.'t-""'"' ~: 4'" ... ,.,..,. •. ;' .:.1,1 .... ,. ". . ,,,,"-,, ~,., .... "f' ........ " VI' ..... '1 ........... '\.'" ... ; ........ ~ ••• " 

5-1. This section gives a summary of the capabili­
ties of the plug-in service module, tool number 
ET-11966. It is intended as a reference only. Do not 
attempt to use it as a test procedure. 

5-2. The plug-in service module is capable of per­
fonning diagnostic tcsts of essentially all portions of 
the HP-4IC calculator. In addition. the module can test 
plug-in memory modules, application modules. and the 
HP 82104A Card Reader. It can also test itself. The 

..!.. 

calculator's display is used to give a visual output of the 
diagnosis. 

5-3. Table 5-1 summarizes the capabilities of the 
i service module. Options. possible LCD displays, 

comments, a.,d actions are described for each test. 
Refer to paragraph 4-7 for additional information about 
using the module. See figure 4-1 to determine key 
assignments for specifying particular tests. 

5-1/5-2 





r 

I 
I 
I 
I , II' 

Replaceable Parts 

6-1. INTRODUCTION 

6-2. This section contains information pertaining to 
the parts used in the HP-4IC, illustrated in figure 6-1. 
Parts descriptions. quantities, HP stock numbers, refer­
ence designations · (where applicable) and assembly 
breakdowns are given. (Refer to table 6-1.) 

6-3. Replaceable parts for th~ logic PCA (table 4-5) 
arc listed for convenience alongside its component 
location diagram in Section IV. 

6-4. ORDERING INFORMA nON 

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

a. Calculator model and serial number. 

b. HP pari number. 

c. Description. 

d. Complete reference designation (if applicable). 

6-1 



HeplaceaOle ... ans . I1P-41C 

Table 6-1. HP-41C Replaceable Parts 

INDEX NUMBER, HP PART DESCRIPTION QTY 
FIGURE 6-1 NUMBER 

I 00041·60009 ASSEMBLY, battery case (A5) I 
00041-40005 • . CASE, battery 1 
00041·00009 • KEEPER, bat~ery 2 

1460·1695 -- • SPRING. battery 2 
2 00041·60005 ASSEMBLY. display (A2) I 

00041·60090 • ASSEMBLY. display driver (A2U2) 1 
1600·0825 • CLIP, display 2 
1251-5400 • CONNECTOR. display (A2PI) 2 
IPTI·oool • DISPLAY. liquid crystal (LCD) (A2UI) I 
0340·0919 • INSULATOR. display 2 

00041·40065 • LOCATOR. display 1 
0460·1176 • TAPE. adhesive transfer 

3 ·00041·6000 I ASSEMBLY, logic PC (AJ) I 
4 00041·60008 ASSEMBLY, I/O (M) I 
5 00041·60907 ASSEMBL Y. keyboard: service (A I) I 
6 00041·20002 BALL, ac contact 2 
7 00041·40002 CASE. bottom I 
8 00041·40006 CASE. ·center I 
9 1251·5731 CONNECTOR. logic (P2) I 

10. 00041·40025 COVER, ac tunnel I 
II 4040-1522 COVER. battery recess I 
12 00041·4ooor' DOOR, I/O blank 4 
13 0403·0279 /' FOOT. rubber 4 -14 -7120·8153 LABEL. logo I 
15 7120·8154 LABEL. alpha I 
16 2740·0014 NUT. hex 2 

2740·0013 NUT. hex (undersized) 
17 0004 1 .. 40067 RETAINER. ac contact I 
18 0624·0435' SCREW.0.25·inch 2 
19 0624·0432 SCREW. 0.75·inch 2 

,- 0624·0436 . SCREW, 0.38·inch (oversized) 
20 00041·40064 SHIELD. display I 
21 1460·1767 SPRING. ac contact 2 

.. , 
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HP-41 C Replaceable Parts 
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! 

Figure 6-1. HP-41C Exploded View 
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Memory/Application Module Test 

A-1. INTRODUCTION 

A-2. This appendix contains information necessary 
to test HP-4IC style memory modules and application 
modules. These modules arc not repairable. A module 
should he rc'placed if it is defective. 

A-3. DESCRIPTION 

A-4. Memory and application modules compatible 
with the Hp·4l Cstyle calculator are designed to 
expand the capabilities of the calculator system. They 
interface with the caJcul:lIor through its input/output 

'ports, which electrically connect the CMOS hybrid 
IC's in the modules directly to the main system lines. 
Specifications for the modules are presented in table 
A-I. . 

A-5. Each HP 821061\ Memory Module centains 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-I. Module Specifications 

Physical Properties 

• Length: 3.12 centimeters (1.23 inches). 

• Width: 2.95 centimeters (1.16 inches). 

• Height: 0.89 .:entimeters (0.35 in~hcs). 

• Wl!ight: 5.9 grams (0.21 ounces). 

Compatibility 

• Plugs into HP·41 C style calculator. 

• Power supplied by the calculator. 

Temperature 

• Opt:r;Jting: 00 to 45° C (32° to 1130 F) . 

• Storage: -200 to 65°C (_40 to 14g
o

F). 

A-6. Each plug-in application module contains up to 
40K or 80K bits of microprogrammed memory. A 
maximum of 32 'different versions may be availablt . 

A-7. The memory and application modules operate 
as an extension of the calculator's DIS and ROM capa· 
bilities. Their interaction with the calculator system is 
identical to that of the main DIS and ROM Ie's. 

A-S. IDENTIFICATION 

A-9. · The serial number of the memory module or 
application module is used for determination of war­
ranty status. It is located on the bottom of the module 
below the label. Its format is descri.bed below: 

YYWW 

'---- Week manufactured. 

'------ Year manufactured (years since 1960). 

A-10. DIAGNOSTIC TEST 

A-II. 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 cal· 
culator is shown at the right. 

Note: Do not operate 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. 

A·I 
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Preparation 

a. Be sure that the test calculator Is off. If the display is active, press the@B) 
key to tum it off. 

b. Insert the service module in the lower left (#3) UO port. Do not insert. any 
modules while the calculator is turned on. 

c. Insert the memory module or application module in the lower right (#4) 
I/O port. 

d. Insert two good memory modules in the upper UO ports. 

e. Press the@ID key to tum on the calculator and start the diagnostic test. Watch 
for: 

• A triple beep and this blinking LCD display indicate (that the test cal~ulator is 
operating properly. (The ' message CPU OK may appear momentarily in the 
display.) 

. • 'Any other outcome indicates improper operation. In this caso!, turn the calcu­
lator off, remove the memory ar ~pplication module, and turn the calculator on 
again. If the proper outcome (above) occurs, the rcmoved module is bad: 
othcrw.isc, the test calculator or service module is bad. 

IfJ Application Module Tests 

After the initial prepar.1tion (procedUh: 1 ,. perform these steps to test an. application 
module located in the lower right (#4) ~O port: 

a. Press 'the I SST I ' key to select the si~gle-IC application module test. Most appli­
cation modules contain only one ROM IC, If the module has two ROM IC's, 
press the E3 key to select the double-IC application module test. Watch for: 

• The f1:lg annunciators indicate which IC is being tested (lor 2). 

• Either of these LCD messages indicate that the application module is good. 

• Either of these LCD messages indicate that the application module is bad. Pro­
ceed to step c. 

b. Press the I ENTal. I key to sclo!ct the application module identification check . 

A-2 

The twq letters and number in each identification represent the particular applica-
tion pac; the following letter represents the revision. Watch for: ' 

• This type of LCD display indicates the identitic:ltion for a good single-IC 
module. 

• This type of LCD display indicates the identifications for a good double-Ie 
module. 

• Any other di~play (especially one containing @'s or O's) indicates a bad 
module. 

c. Press the @EJ key to tum off the calculator, completing the test. 

Co· 

SELECT TEST 

AP1 MOD TEST 
. AP2 MOD TEST 

AP1 MOD OK 
AP2 MOD OK 
AP1MOD BAD 
AP2 MOD BAD 

MA-1B 

ST-1B ST-1A 
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HP-41C Memory/Application Module Test 

U Memory Module Test 

After the initial preparation (procedure I), perform these steps to test a memory module 
located in the low~r right (#4) I/O port: 

a. Press the IRCLI key to select the memory module test. Observe the display: 

• A blanked display indicates that the display has been properly disabled .. 

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

b. Press the @B) key. Watch for: 

• This LCD message indicates that the memory module is good. 

• This LCD message indicates that the memory module is bad . 

• This LCD message indicates that the memory modiJle is bad. 

c. Press the @ffi key to tum off the calculator. completing the test. 

,. 

MEM MOD TEST 
(blank display) 

MEAt MOD OK 
MEMMOD BAD 
MEMORY LOST 
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