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1-1. ItITRODUCTJON 

Gener al Information 

SECTION 
! 

1- 2 . Thi s se rvice manual cont ai ns informati on ne cessary to troubleshoot and 
.. repair HP-ll1 /C/CV/C X se ri es calc ula t ors. Appendix A gives infor mation for 
. l.esting plug- in memory modules an~ application modules . Service information 

for other plug- in accessories is presented in sepa r ate manuals. Other 
referen ce material and ser vi ce notes ar e contained in appendices Band C. 

1- 3 . The manual i s di vided into six sec tions, which give: 

a. A gener a l de sc ription of the HP- 41 cal c ul at ors (sec ti on I ) . 
b. An explanati on of how they work (secti on II ) . 
c . Informati on for di sa ssembly and r eassembly ( secti on III) . 
d . Steps for t r oubl eshooting and testing the calc ulators (sec ti on IV) . 
e . A de sc ripti on of the plug-in service modules (section V) . 
f . A list o f replacea ble pa rts (sec tion VI). 

Primlry Clla Slorlge Registe rs 
Tne HP-41 lamoty has reglst!'rs tl'lal can De al. 
IOcaled 10 data Slorage or program memory In 
oily comtlonahOtl . As you add HP Memory Mod· 
ules (up 10 lou" or SWitch Irom HP.4 1 C 10 
HP41 ·CV/CX. the 101"" r.umDer 01 registers can 
lI'ICIease 10 3 19 (54 registers tor each memory 
moctvle). Wl'Ien allocated. dala StOfage regiS' 
lers tlumbered Rm through A" ale Pnmary 
Cilta Storage AegiSlers . 

A. I 
A" I 
A,. I 

A. I 

• , 
• 

I 
I 
I 

I 

&tended Oat. 5 toregl Aegll terl 

When aBocate<!. dala storage registers nurn· 
berec:l A" ,,", through A",,, ale ExteNlod Data 
510fage Registers. 

A"", I I 
A"." I I 
A" .. , I I 

• 
• , 

A",,, I 

t ' . ' 

=til 
Cl.t " .... ' coo · ..... . 

eBI!I!!!I!!!I 
•• _ ,.1 c:. .o H. 

B I!!I!!I!!!II!I 
( "','" ,~c:. . .. 
,." .. 
,~ E!!!I 
... , ~ , c' ., • 

•• aa 
"., .... . .. ••• aaa 
• ••• ,~ 

a 
• ... " , .. 
~a m 

Figure 1-1. HP-41 Keyboard 

TM AttIometic Mamo.-y Stack 

AegislllS 

TI 
zl 
yl 
x l 

LAST)( I I 

TM ALPHA Reg".r 
(Holds up to 2" c:har.ic:teB) 

I I 
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General Information 

1- 4. DESCRIPTION 

1- 5 . The HP-41 is a handheld , al phan umer ic progr arrm able 
with i nput/out pu t capabiliti es and a cont i nuous memory. 
user - de f i nable keyboard for persona lized usa ge . 

1-6 . Memory Configuration 

II P-41 

scientific computer 
It al so fea tu res a 

1-1 . The memory configurati ons for the 41 - se ri es ca l c ulators are shown in 
table 1- 1 . 
• , 

Table 1- 1. Memory Configuration 

Main Memor y Total 

Initial Confi guration Extended 

Dev i ce Total Data St orage Uncommitted Memory 

HP-41C 63 17 ( ROO- RI6) 46 0 

HP- 41CV 319 273 ( ROO- R272) 46 0 

HP-Ill CX 319 100 (R OO- R99) 219 124 

1- 8 . The automati c stack registe r s are T, Z, Y, X, and Last X. The ALPHA 
registe r holds up to 24 cha r ac ters. 

1- 9 . The 41 - se ries calc ulator s have register s that can be allocated t o data 
s t orage or progr am memory in any combination. As you add HP Memory Modules 
( up to four ) or step up t o an HP- 41 CV or HP-4 1CX the total number of 
registers can i nc re ase to 319 (64 registers for each memory module ) . When 
allocated , dat a storage registers ROO through R99 are primary data storage 
r egiste rs. When allocated, data stor age re giste r s Rl 00 through R31S are 
extended data st orage reg isters . 

1-1 0 . The HP-lll system is designed for acc ur ate service. The use of a 
plug-in se rvice module reli ably tes ts the entire ca l c ulator and provides a 
visual output o f its diagnos is tha t expedites troubleshooting for most 
r epairs. 

1-11. The s pecif ica ti ons of the HP-41 are sunmarized in tabl e 1-2 . A 
detailed desc r i pti on of the pro per use of thi s calc ulator is cont ained in the 
HP- 41 C Owner's Handboo k and Programming Guide. Operating conditions which 
r esult in an error message are presented 1n appendix E of the handboo k. 

1-2 
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HP-41 General Informs'tion 

Table 1-2 . Specifications 

Physical Proper ties 

o Length : 
o Width: 
o Height: 
o Weight: 

Power 

14.27 centimeters ( 5 . 62 inches). 
7.86 centimeters (3 . 09 inches ) . 
3 . 33 centimeters ( 1. 31 inc hes) . 

205 grams (7.2 ounces) with batteries. 

o Batteries: Four 1.5V, size , N batteries , replaceable by the user. 
o Batter y current: Mode Typi cal Worst Case 

Temper ature 

o 
o 

Operating: 
Storage: 

Di spl ay 

Run 10 rna 15 rna 
Standby 1 rna 1 rna 
Sleep 10 ua 30 ua 

0' to 45 ' C <32 ' to 113 ' F) 
- 20' to 60 ' C ( - 4' to 140' F) 

o Liquid c rystal display has 12 characte r positions and 12 annunciator 
wor ds. 

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

o Number s ar e shown with maximum of 10 digits , or an B- digit mantissa 
and a 2-digit ex ponent . 

o Displayed numbers are rounded to the last displayed digiti 
calculation3 are performed inte rnally with at least 10 digits . 

o Range of displayed numbers is +1.0000000 X 10-'" to +9.9999999 X 10" 
plus zero . 

o Alphanumeric char acte r s include A through Z, a through e, 0 through 
9, plu3 37 special characte rs, some of which can be obtained only 
by using special plug- in accessories. 

1-12. IDENTI FICATION 

1- 13 . The serial number of the calculator is used for identific ation and 
determination of warranty 3tatu3. It is l ocated on the bottom case at the 
upper right - hand corner, adjacent to the I /O por ts. Its for mat is descr ibed 
below: 

1-3 
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Y W 
- -

A 

B 
W x X X X X 
- Q - - - - -, , , , , 

S , , , , , - , , , , , , , . ------_____________ Sequence number. 
, , , , 
+------------------________ Location manufactured: 

\ 
A - USA -, , , B - Brazil -, , 

, 
• Q - United Kingdom -, , • , , S - Singapor e -, , 
+------------------------------ Week manufactured . 

. ---------------------------------- Year manufact ured 
(year s sin ce 1960) 

1 - 1~ . The week code is set ahead by eight weeks to allow time for the 
product to get from the fa c tory to the dealer . for example, a calc ulator 
wi th the week code 1945 was manufactu red in week 37 (37+8=45) of 1979 · 

Note : Some error s were made in the week codes for the first weeks of a new 
yea r. f or example, a week code of 195 3 should re ad 200 1. 



Theory of Ope r ation 

2- 1. FU NCTIO NAL DESCRIPTION 

SECTI ON 
II 

2- 2 . The HP-~l C/CV/C X designs (see fi gure s 2- 1 and 2- 2) are based on the 
follo ..... ing primary elec tri ca l compone nts : 

a . The CPU (centr~l processi ng unit ) . 
b . One, t wo or three RO ~ls ( read onl y memor y) . 
c. The DIS data s t o r age ci r c uits . 
d . The displ~y dri ver circ uit. 
e . The po ..... er supply . 
f . The timer c ir c uit ( - 41 CX only ) . 

The po ..... er supply is a con venti onal bipolar integr ated cicuit (IC) j all other 
I Cs employ C~10S (complementary metal-oxide -semiconductor) circuitry, enabling 
the ca l c ula t o r to have a continuous memory. 

2- 3 . ~lanual input t o the calculator is through a 39 - position keyboa r d; 
visual output is through an LCD ( liquid crystal display ) with 12 character 
positions . Four input /output (IIO) ports provide additional access to the 
calculato r . An audible ala l' m is also featured. 

2-~. The system operates serially on 56- bit information, with data 
represen ted as binar"y- coded - decimal (BCD) numbers, and inst r uctions and 
addr esses as binary numbers . The timing of the system is referenced to the 
t1l2 signal fr om the CPU. (Signa l names are listed in table 2- 1.) A bit time 
( the period during ..... hi c h a Single bit o f data is transferred) is the time 
interv a l between the trailing edges of two successive 42 pulses. A word time 
consists o f 56 bit times (0 thr ough 55) and is the basic inte r val for 
informat lOn transfer . 

2- 5. CPU 

2- 6 . The CPU consists o f eight basic sec tions; 

a. Timing gene r a t o r . 
b. Instru ct i on processor. 
c . Address , status , and flag registers. 
d. Data registers. 
e , Arithmet ic proc essor. 
f . Conditional test logic . 
g. Power control log ie, 
h . Keyboa r d i nter fa ce. 

The se a re described in the foll owing paragraphs . 

2- 1 



Theory of Operation HP-41 

lIOUlD CRYSTAL DISPLAY 

BAliERIES 
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Figure 2-1. HP-41C/CV Block Diagram 
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LIQUID CRYSTAL DISPLAY 
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-~'~'-------
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• 
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1- ---- -
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l 
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Figure 2- 2 . HP-41 C/CV/ CX Common Board Block Diagram 
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Theory of Oper ation HP-41 

2-7. Timing Generator. This sec t ion o f t he CPU incl udes l ogic fo r 
generat.ing three timing signals ('1' 1, ,P2 , and SYN C) used to sync hronize the 
system lCs . The nominal osc illator freque nc y of 1440 kHz is r educed by a 
facto r of 4 to produce a system operating frequen cy between 343 and 378 kHz, 
wh ich is th e fr eque nc y of the "'1 and '1'2 pu lses . These pulses have a width of 
approximately one - eig ht h o f a period . The '1,1 pulses l ead the "'2 pulses by 
approximately three- eighth s per iod. 

' . 
• , 

Table 2-1. Signal Names 

SIGNAL DESCRIPTION 

• 
• 

B3 110 port coding 
B4 110 port coding 
DATA Data line 
DPWO Display power on/off line 
FJ Input flag line 
FO Flag li ne t o alarm 
GND Ground 
ISA Instruc tion / address line 
KCO thru KC4 Keyboard column lines 
KRO thru KR7 Keyboa rd r o w lines 
LLD Low level detect line 
L1V thru L3V Display voltages 
OS l Display osc illator 
POR Power-on r eset line 
PWO Power on /off line 
SYNC Timing / information line 
VBAT Bat ter y vol tage 
VCC System voltage 
VCI Voltage control input line 
VCO Vol tage control output line 
'~1 Timing line 
(1'2 Timing line 

2- 8 . The SYNC signal , consis ting of a l O- bit pulse during bit times 44 
thro ugh 53 , ha s two main fun c tions . The fi r st SYNC pulse generated by the 
CPU foll o wing power-on is used to initi alize the timing circuits of the 
system I e ' s . Subsequently , the presence or absenc e of the SYNC pulse 
indicate s whether informati on on the ISA line Is an instruc tion or an 
add re ss . ( The SYN C pul se is suppressed when the system is 

2- 4 



HP-41 Theory of Operation 

controlled by a plug- i n acc e ssory . ) Additionall y, wh e n the 
circ uit is disabled (STAtiDBY and SLEEP mod es) I the CPU sets 
equa l to t he DPWO signa l f'l'"om th e dis pla y dr i ver f or access 
output ports. 

CPU t i mi ng 
the SYNC Hne 
at the i nput l 

2-9. The CPU al so i nc lude s a s tatus co unte r whi ch gener a tes 
at a digit time spec ified by the CPU in s truction processor. 
set cond i tions within the CPU. 

a four-bi t pulse 
It 1s used to 

2-10. Instruction Processor . The CPU instru cti on processor decodes 
" -instructi ons arrl ving on the I SA Line and directs the various sectioM of the 
CPU t o per f orm the nec ess ary operations. If system control is transferred to 
a plug- in accessory. the instructi on processor does not decode instructions 
until system contro l is again returned t o the CPU. 

2-11. Address , Status, a nd Flag Registers. 

This sec tion of the CPU contains: 

a . A l 6-bit pr ogr a m counter used for the current instru ction address. 
b. Four l 6- bit addre ss registers used fo r return branching from 

subroutine s . 
c . A l~- bit system s tatus register . 
d . An 8-bit flag register used to store eight system flags (which are 

all equal) . The CPU sequentially t r a nsmits the flag cond itions on 
the FO line during ea c h entire word time . By periodically setting 
and resetting the flags, the CPU can generate a signal to activate 
the audible a l a rm. 

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

a. Three 56-bit working registe r s (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 dat a storage . 

b. Two 56-bit memory register s (M and N) used for temporary i nformation 
sto r age. 

c . One 8- bit register (G ) used f or t he storage of portions of the 
C-reg i ster contents . 

2-13. Arithmet ic Processor. This CPU section consists of a 56-bit, 
serial , bin a ry/ BCD adder / subtrac te r wh i c h pe r forms arithmetic operations 
on all or part of the data in the A-, B-, and C-registers . It also 
contains the logic for contro lli ng data t r ansfers among the CPU registers. 

2-14. Conditional Test Logic. The conditional test logic is used to 
tes t the state of various one-bit flags, including 14 in put flags (flO 

2- 5 



Theory of Operation 

through FI 13) on the Fl line fr om the I/O ports , the lo w batte r y voltage 
signal fr om the po wer s upply , fjnd the adder carry flag , key flag, s tatus 
bits, and a r ithmetic po inters wi thin th e CPU . The outcomes influence 
branc hing at the CPU address register s . 

HP- 41 

2- 15 . Power Control Logic . The power control l ogic in the CPU exercises 
the primary control o f the s ys t e m power mode . (The display driver dete rmines 
the powe r mode whe n the CPU is inac tive. ) In r esponse to signals r ece ived on 
the POR , ISA , DP WO, a nd VCO li nes and fr om the keyboard inter face section . o f 
the CPU, the power control l ogic determ i ne s the system voltage level provlded 

,~y the powe r supply and enables or disables the system lCs . Control signals 
'ar e sent on the VCI and PWO lines ,. 

2-1 6 . Keyboard Interfac e. The key boar d interface logic in t he CPU is 
connected to the keyboar d by f i ve co lumn lines ( KCO th r ough KC4) and eight 
r o w li nes (K RO thro ugh KR 7) . In RU N power mode the l ogic scans the column 
lines, bringin g each li ne lo w onc e every word time . When a ke y is pr essed 
(conn ecting the corres ponding r o w and co lumn lines) , the r ow line is bro ught 
l o w by the col umn l ine at the same r ate , setting the key flags i~ the CPU 
po wer contro l l ogic and conditio nal t est log i c . The logic loads lnto the t wo 
keyboard inte rface buffers the four - bit codes fo r the r o w line cm d co lumn 
line. The r esu l t ant ei ght -bi t code is used by instruct i ons in ROM t o 
determine what operati on is to be pe r fo rmed. Instructions in ROM cause the 
s ystem t o i gnore t he keyboard fo r LlO ms after il key is pressed and 5 ms after 
a ke y is rele as ed. The se del ays neg a te the eff ec t s of key bounce , wh ic h 
caus es multiple entrie s . 

2- 17. ROM 

2-1 8 . The RO M ( read only memory ) consist s o f a set o f I Cs whi c h con tain 
mic r oprogr a mm ing in st ru cti on s whi c h ar e us ed by the CPU t o perform i t s 
func tions. There a re two poss ible configurations for the RO ~1 l Cs . Older 
- LilC and - CV's are confi gured wi th three LlO Kbit ROMs . The later models are 
configur ed with one ( - ~l C/CV ) or two ( - 41CX) 120 kbit ROMs . Man y operations 
require inst ructions sto r ed in more tha n one ROM . Ho wever, only one ROM is 
accessed a t any time . When the ROM add ress regis t er in each ROM r ece ives a 
l6- bit address fr om the ISA line , t he decode r in t ha t chip uses th e most 
s i gnificant digits t o determin e if that add r ess is contained in i t s memory. 
Whe n the prope r ROM has been add r essed it will then transmit the informati on 
s t o red at that ad dress out on the I SA line . During this period all other 
ROMs are di sabled. A timi ng c irc ui t i nside eac h ROM synchr oni zes the RO~I ' s 
opera t ion with the r est o f the system by using ~1, ~2 t and SYN C fr om the CPU. 

2- 19. Data Storage 

2- 20 . The data stor age (RAM) cons i sts o f sets of I Cs whi ch are primarily 
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used to s t or e i nform ation which t he use r enters into the - 41 . The in f or mation 
can be either user-entered progr ams or s t or age regi s ters whic h contain either 
numeri c or al pha information . The earliest model of the 41C used 5 data 
stor age chips. Eac h o f the 5 chips s t o re 16 registers o f info rmation . Newer 
- 415 have a combination of data s t orage les composed of one 16 register Ie 
and " 5 , or 7 of the 64 register les . These combinat ions result 1n the -41 C, 
-41 CV, a nd - 41 CX respec tively . A t iming circ uit synch r onizes the oper ation 
of the Ie with the r es t o f the s ystem using the <1>1, rP2, Cind snlc signals. 

2- 21. The 16 registers in olSO are used internally f or the X, Y, Z, T, LAST 
X, and ALPHA regis ter s , as well as for maintaining the internal status 
informati on. The r egisters in th~ remaining DIS l Cs are accessible to the 
user for storing data and programs. 

2-22. Liquid Crystal Di s play 

2- 23 . The display is a 12- cha r ac ter, liquid crystal display ( LCD) . Each 
charac ter pos ition has l~ digit segments, 3 punctuation marks, and 1 
annunciator space, whi ch ar e defined by th r ee row lines (common to all 
char acters ) and six column lines . (See figure 2- 3. ) The enti re display 
constit utes a 3- row by 72- column mat r ix which is activated by the display 
dri ver. 

2-2~ . A liquid crys ta l material between the upper and lower conducting glass 
surfaces prod uces a visible contr ast between a cha r acter segment and the 
surr ounding area when the voltage potential between the cor r esponding row and 
column lines is at least 3V (at 25 ° C) . At lower voltages the contrast 
dec r eases. No visible contrast is produced fo r a voltage potential of 
approximately lV . Optimum per formance require s the conti nuous application of 
an alternating potential whose magnitude dete rmines segment turn - on. 

2- 25 . In order fo r the display t o maintain pr oper contrast over a temperature 
range of 0° to !lS o C, the peak drive voltage to the LCD must have an aver age 
dec rease of 20 mV for each degree of temperature increase . This temperature 
compens ati on 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 I and display logic and dri vers . 

2- 28 . The timing and control section proc esses instructions arr iving on the 
ISA lin e , directs the flow of data into the proper display data stor age 
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regi ster s , and pr ovides system timing information to the driver section 
( utilizing the incomin g PWQ signal and intern al status conditions) . 

2- 29 . The data stor age regi ster s allocate 10 bits o f sto r age for each of the 
12 cha r acte r positions in the display . For each position one of these bits 
controls the annunciator wor d ; the remaining bits repre sent the cha r ac ter and 
punc tuation at the position . 

" 
o 
" 

, 

0 " 

iJ" 
" 

(annuncia lor) 

Figure 2-3 . Display Character Structure 

2- 30. Display logi c encodes each character in the data storage registers 
into the six appropriate column signals and s tores them in the corresponding 
drive registers. Using the three temperature - compensated vol t ages from the 
power supply, the driver circuitry provides 72 co lumn signals ( 12 characters , 
each with six columns ) to the LCD accordi ng 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 wavefo rm and 
is continuously present while the display is act ive. The r ow and column 
signals are st ructured such that each LCD segment that is "off " experiences 
an alternating 1V potential i 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 continuously driven by an alternating signal (equal 
to the potential difference between the corresponding row and co lumn signa ls ) 
with the peak potential determining segment turn - on . (Previous LED displays 
have had digit segments being activated for approximately 1 percent o f the 
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display cycle, with no 
peaks are staggered so 
turned on . 

voltage 
that at 

applied for t he remain ing inte r val . ) 
any instant only one r o w has se~ents 

The 3V 
being 

2- 31. The dr iver section also includes a timing ci rcuit and clock . This 
circ uitry synchr onizes the driver signals and causes the display to be 
refreshed appr ox imately 90 times per second . When the incoming PWO signal 
fr om the CPU is high (RUN mode) I the timing circuit uses the SYNC signal !'rom 
the CPU as a timing reference. When the PWO signal is low and the display Is 
to be active (STMWBY mode ) , the DPWO output line to the CPU Is set high and 
the internal driver clock sync hr onizes the dr iver signals for a period up to 
approximately 10 minute s . When the PWD signal i s low and the display is 
i nac ti ve (SLEEP mode), the DPWO output is set low. 

2-32. Power Supply 

2- 33. Four replaceable 1.5V, size N batteries connected in series are the 
standar d so urce of power for the HP-41. Three diodes (CR 1, CR5, and CR6 , 
figures 1.1 - 8a through f) protect against reverse polarity and provide 
isolation for the batter ies and ot her power sources (such as i n a plug-in 
accessory ) . A storage capac itator (C l ) temporarily supplies power to 
maintain the system memory while the ca l culator is off and the batteries are 
being changed . 

2- 34. The power supp ly ci r c uit consist s of a low-power bipolar Ie and 
di screte components whi c h perform all voltage-control fUnctions for the 
system: system voltage supply and regulation, supply and temperature 
compen sation of the LeO voltages , low battery voltage detection ( ltD), and 
syst em reset . . 

2- 35 . Two select ab l e voltage level s ar e available fr om the power supply. 
Whil e the display is active ( RUN and STAN DBY power modes), a voltage 
converter circuit produces a regulated output of 6V (at Vee) . When the 
di s play i s inac ti ve (SLEEP power mode), the voltage output is approximately 
lV less than the battery voltage and is not regulated. 

2- 36 . The dete rminat ion of the co rrect system voltage is made by the CPU, 
whi ch sets the appropr iate signal on the VCl line to the power supply: a 
current s ignal (at approximately O. 7V) selects the regulated 6V supply; a 
grounded signal disables the regula t or, selecting the unregulated battery 
voltage. As the regulated supply is being activated, a differential 
ampl ifi er in the power supply ci r c uit compares the supply voltage to a 
reference voltage and generates a momentary ground signal on the vro 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 pr ovided to the display dri ver by the power supply. 
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A transi s tor 1n the po wer supply I C responds t o changes in th e ambient 
temperature, producing the - 20 mV/ C output variation r equired by the 
display . 

2- 38 . The power supply c i r c uit monitors t he input voltage level by 
compa ring it with a reference voltage genera ted internally . A differential 
amplifier in the I C senses whether the voltage has fallen below ~. 2V at the 
l C, and if so , it gr'o unds the LL D line connected to t he CPU . 

2- 39 . The re set c irc uit initiali zes the CPU whenever the CPU is in RUN mode 
"and a de c r ease occ ur s on the Vcc ~lne . Thi s circ uit provides a method for 
r estarting t he CPU if it " locks up" in a conditi on in which the s ystem does 
not r espond t o keyboa rd or pe ripheral i nput. With the s ystem in RUN mode I 

capac i tor C9 (see fi gures 4-9a and b ) is cha rged and tran si s t or s Ql and Q2 
a r e o ff. I f Vcc dro ps , C9 turn s on 01 , which t hen turns on Q2 . Transistor 
02 dr a ws suffi c ient c urr ent t o pull PWO l o w even though the CPU tries t o hold 
it high . This is sensed by the CPU I wh ich interrupts its operati on and 
r etu r ns t o STAN DBY mode. ( In later versions this c ir c uit is included in an 
Ie . ) 

2-~O. Keyboard 

2- 1.11. Da t a is manually ente r ed int o the cal c ulator th r o ugh the keyboard , 
consisting o f 35 fun c tion keys and 4 ope rat i ng keys mounted in the t o p case. 
Each key is located above a dome- shaped "snap disk " which is mo unted over ~he 
keyboard PC. The 39- position keyboar d matrix is connected to the CPU by flve 
column lines and eight r o w lines. When a key is pressed I the center of the 
disk snaps do wn and makes el e ctri cal co nta ct between the co rresponding row 
and column lines . ~ 

2-~2 . Input / Output Ports 

2-~3 . The four i nput /out put ports on the HP-41 allo w the user to expand the 
calc ul ator' S capacit y and to have i t interac t with external co mponents. 
Elec t r ical con t ac t is provided by a flexible printed - circuit strip mounted on 
a cont ac t frame . The s yste m lines which are accessible at the I /O ports are: 

a . ~1 ( timi ng li ne ) . 
b. 4'2 (ti ming line ) . 
c . SYN C (ti ming / i nformation line) . 
d . ISA (inst ru ction / add r ess line ) . 
e . DATA (data line ) . 
f. PWO ( power on /off li ne ) . 
g . FI ( input flag line ) . 
h. V8AT ( ba t tery voltage ) . 
i. VCC (system voltage ) . 
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j. Gtm (ground ) . 
k. 83 {I/O port coding} . 
1. 84 (IIO port coding ) . 

2-44. The B3 and Bll lines fr om each of the four 
at eac h port so that each plug- in accessory wi ll 
code . (Refer t o table 2- 2.) 

Theory o f Operation 

por ts are wired differently 
have a unique i dentification 

• 

Table 2-2 . Coding of I/O Ports 
•• 
• I/O PORT liD PORT 83 84 

LOCATION NUMBER CONTACT COl/TA CT -. 
Upper • Left 1 Open Open 
Upper Right 2 VCC Open 
Lower Left 3 Open VCC 
Lower Right 4 • VCC VCC 

2-45. Audible Alarm 

2-46 . The audible alarm i s a piezoelectric device , which conver ts an 
alternating el ec tri cal si gnal into a mechanical vibration. The signal is 
generated by the CPU and transmitted to the ala rm on the FO line. Because 
physica l stress on the piezoelectric device can induce excessive voltage at 
FO, diodes CR3 and CR ll ( see figure 4- 9) assure that the voltage across the 
alarm does no t exceed approximately 6V . 

2-47. SYSTEM OPERATION 

2-4 8 . To the user , the HP-lll appears to hav e two power cond itio ns : "on" and 
"off" . However, the r e are actually three power modes: RUN, STANDBY, and 
SLEEP. The use o f these three mode s provides extended battery life by 
minimizing the current dr ain . 

2-4 9 . In RUN mode the CPU actively controls the flow and processing of data 
and the display presents information t o the user . In STANDBY mode the system 
timing and data processing are disabled , while t he display continues to 
opera te. The ca lculator appears to be "on " in RUN and STANDBY modes. In 
SLEEP mode all functions, including display, are disabled and the calc ulator 
appears t o be "off ot , although a low- level curren t maintains the system ' s 
memo r y. 

2- 50. The foll owing paragraphs descri be system power modes and I C condit ions 
and r esponses corresponding to a typical sequence of oper a ti ons. 
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2-51. Initial Condition 

2- 52 . The cal c ulato r is in SLE EP mode when the PWD signal from t he CPU and 
t he DPWO slgnal fr om t he display dri ve r ar e both l o w. The lo w PWO signal 
di sables t he ROM and D/ S r c s to pre vent t hem fr om res ponding t o s pu ri o us 
s i gna l s . The power s upply is i na c tive, lea vi ng the s ys tem voltage set at the 
ba ttery vol t a ge l e ve l . The di s play and CPU are inac tive. Only a minimum 
c ur r ent supply is r e qu i r ed t o mainta in the s ys t em' s memory. 

2-53. Powe r ON Respo nse 
, 

2- 54. ~en the power ON key is pre ssed, the CPU sen se s the ground s ignal at 
its POR input and generates a current on the VCI line t o the power supply . 
( The s ame result i s obtained by having a plug- in accessory momenta r ily set 
the I SA line high. ) The power supply the n pro vides the regulated 6V and puts 
a l o w signal on the VCO line t o the CPU when the vo l tage is at the pro per 
level . The CPU initi ates its timing s ignals ( Itol, 'P2 , and SYNC) defining bit 
time 52 , and sets PWD high a t a bit time 54 to enable the ROM and D/S I C's 
and the di s play driver . At this time the cal c ula t or i s temporarily in RUN 
mode . The CPU chec ks the status of the system, checks the I /O port s , and set s 
the display . A tran s isto r c irc uit (Q3 , R4, and R5 i s ee figur e 4- 7) uses the 
1"2 s i gnal t o se t the DATA line l o w at the start of eac h bi t time i nterval. 

2- 55. After the nec essar y operations have been per f ormed, the CPU sets PWO 
l o w at the next bit time 54 to disable the ROM and D/ S IC ' s and to cau se the 
display driver to set DPWO high and start its cloc k. The CPU cloc k stops at 
bit time 55, the SYNC line is set high , and the keyboard column lines are all 
set low. The display remains ac tive, with timing provided by its internal 
c lock. The cal c ulato r i s i n STANDBY mode. 

2- 56 . Key En t r y Res ponse 

2- 57. When a key is pressed in STANDBY mode, the corresponding keyboard 
r o w line to the CPU is bro ught low through the column line. The CPU 
r esponds by initiating the system timing signals (defining bit time 52) 
and setting PWO high at bit time 54 t o enable the ROM and D/ S IC' s and 
to turn off the display driver clock . The CPU begins s canning the 
five keyboard column lines by sequentially gro unding each line for four 
bit times du r ing each word time. (See figure 2- 4 . ) The CPU l o ads into 
its key buffers the two four - bit keycodes corresponding t o the key 
pressed . The CPU also checks the status of the system and the I /O ports. 

2- 58. The CPU carries out the spec ified operation by exec uting a series 
of i nstr uctions contained in ROM. The CPU obtains each instruction from 
ROM by t r ansmitting the 16- bit address of the instructi on over the ISA 
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line during hi t times 14 th r ough 29 . The RO M containing the address 
transmits the contents of that location over the ISA line dur ing bit times 44 
through 53 . (See figur e 2- 4. ) 

• 

1-.---------------- WOAD TIME' ----------------

U 1' ~I' 

1111111111111111111111111111111 111111111 111 11111 11 11 1111 1111111111 
1 I 

11111111111111111111111111111 111 1111 1111111 111 1111111111111111111 
I I 

SYNC --LI+I __________ ~ ______________ ~I"~---1I~I __ _ 
I I 

ISA 111 1 l'i lllllllllllilli 1111111 11111 
I AODRESS LHSTRUCTlON I 

____ �p'JrDIIUOIIDJIIDIDOIIDJIDIIDDIIDIDOIIDJIIDI~['~--DATA 111 11111111111 11 1111111111 1111 1111111111 111 11111 111111III 

KCO 

KCl 

KC2 

KC3 

KC4 

1 I 
I, , I 

I 
• , 

I I . .. 
I I 

U 11 

I I 
M ~ 

I I 

Figure 2-4. Syst em Ti mi ng 

r 
L 

2- 59. If the tr ansm itted ROM contents are an instr uction to be executed, the 
CPU generates a pulse over the SYN C line at the same time that the 
instruction i s being transmitted (bit times 44 through 53), This tells DIS to 
monitor the instruc tion t o determine whether action (such as data t r anfer ) is 
required . The CPU executes the instr ucti on during the following word time, 
and increments its program counter by one t o specify t he next address . 

2-60 . If the transmitted ROM contents are an add ress to be used fo r 
branch i ng, the CPU suppresses the SYNC pulse while the address is being 
transmitted on the ISA line. This prevents DIS from responding to the ISA 
s ignal . The CPU transmits this address during the next word time. 

2- 61. If a ROM i nst ruction spec ifies 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 t r ans f e r is made se rially, l east _significant bits first . 

2- 62 . When all s pec i f ied operatio ns have been performed, the CPU initiates 
the power - do wn sequenc e descri bed in paragr a ph 2- 55 , whi ch places the 
calc ul ator 1n STANDBY mode. 

2- 63 · 
mode , 

If additi onal ke ys a r e no w pressed, 
as desc r ibed in pa r agr a ph 2- 57 . 

" 2- 64. Power OFF Response , 

• 

the calc ula t o r returns to RUN 

2- 65 . If the power ON key is pressed while the calculator is in RUN or 
STAN DB Y mode, the POR i nput t o the CPU is bro ught low through the KCO 
col umn line. The CPU re tu rn s the calculator to RUN mode ( paragraph 2- 57) 
and sets the display driver f or irB'llediate turn - off . At the next bit time 
53 the CPU sets PWO l o w to disable the ROM and D/S I C's and the display. 
The CPU stops its clock at bit time 55. sets the SYN C and keyboa rd co lumn 
lines l o w, and grounds the Vel line to the po wer supply. The VCI signal 
disables the power ci r c uit I causi ng the system voltage to dro p t o the 
unreg ulated battery voltage. The calculator is no w in SLEEP mode. 

2- 66 . Alte rnatel y, if no additi onal operat i ons are requested within 
appro ximately 10 minutes f ollowing the beginning o f STANDBY mode (paragraph 
2- 62) I the di s play driver sets DPWO l o w, turns off the display and 
deact ivates its c lock . The CPU responds to the DPWO signal by setting the 
SYNC line l o w and grounding the VCI line t o the power supply. This disables 
the po wer supply ci rcuit, dropping the s ystem voltage to the unregulate~ 
battery voltage. The cal c ulator is left in SLEEP mode. 
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01s~ssembly and Reassembly 

Section 
III 

The following proc edures desribe the steps necessary to disassemble and re­
assemble the HP-~l cal c ul at or s in order t o replace components or assemblies 
that ar e faulty. For additional aid , see the exploded view, figure 6- 1. 

CAUTION 
Ensure that adequa te precaution s are t~ken r egard ing elec t rostatic 
protec tion. Use the antistatic desoldering tool ( 8690- 0221) and work 
at a bench setup that is electrostatically protected. Otherwise, Ies 
may be damaged. 

3-1. CASE SEPARATION 

a. Remove the battery case by pressing 
its top edge toward the uppe r end of 
the calculator until the ca se sna ps 
free. 

b. Remove and se t aside batteries if 
the customer ha s left any in the 
case . 

c . Remov e the four rubber feet fr om the 
bottom case by lifting them out with a 
pointed knife or t weezers . 

d . Remove the four screws located in the 
foot re cesses using a small Phillips 
scre wdri ver . 

e. Lift off the bottom case and cente r 
case . • 
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3- 2 . 1/ 0 ASSEMBL Y RE PLACEMENT 

After separat.ing lh-: caSe (pr ocedure 1) ; 

a . Remove the 110 contacL assembl y fr o m 
lhe bOltom case by li fting it. OUl. 

b . Install the 1/0 con t ac l a sscmbly in 
the bot.tom case by lowel"ing it into 
posi tion . Be su r' (! th a t. t.he cross 
web s on the unde r'S ide o f the 
con nec tor are l oca ted between lhe 
tabs on the bottom case . If the 
cross webs are pro per'l y al i gned , the 
bOlLom o f the contact assembly will 
seat flush on the case with only 
slight pressure. 

3- 3 . DISPLAY DISASSEMBLY AlID REPLACEMENT 

Note : I f the di splay assembl y is t o be 
replac ed as a unit. , perfor'm steps a 
through c and i through 1 . 

CAUTI ON 

Wear finger co ts (part number 9300- 0398) 
and use ca re when handling tile display 
assembly . The fr ont and back glass 
su rfaces o f the LCD modul e e~ch have a 
pl ast i c layer that is easily damaged , 
and the contact fingers on the display 
drivel' PCA are easily damaged . 

After sepa rating the case (pr ocedure 1) ; 

a . Unsolder the con tact fingers from 
the keyboard PCA . 
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b . Remove the display shield fr om the 
top edge of the display assembly . 

• 

C. Remove the display assembly from the 
keyboard assembly by lifting it out 
top edge first or tapping the 
inverted ass embly on your hand . 

d. Remove the display clips and 
insulators fr om the long edges of 
the display assembly. Grasp the 
assembly and fi r mly pu l l each clip 
outw ard , one at a time . 

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

CAUTION 
The display driver is subjec t to 
electrostatic discharge damage . 
Be sure you ar e wearing a ground 
strap when working with it. I 

~ I 

Disassembly and Reassembly 

\ 
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f. If necessary , rep lace the display 
locator o r the connecto r s on the LCD 
mOdule . "strip o f adhesive 
transfer tape holds the locator to 
the rai sed portion of the ba ck 
surface of the LCD . After remov ing 
the old adhesive , the locator is 
installed by positioning the end 
wi th the LARGE pin o pposi te t o the 
sealant end o f the LCD . Then pr'ess 
into place along the entire length . 

The adhesi ve si de of the connec t o r 
is placed against the raised porti on 
of the LCD back surface a nd a l o ng 
the side edge o f lhe locato r. The 
connecto r should span all the 
contact pads on the LCD . Do NOT 
reuse any locators or connectors 
that have been removed fr om the LCD . 

g . Mount the display driver on the LCD , 
being sure that the pin on the dis ­
play locator fits into the hole in 
the driver. Use flush - cutting sni ps 
or a shal"p knife t o trim o ff any 
portion of the pln that prot rudes 
above the sUI"f ace o f the driver . 

h. InstCil1 an insulator and cl ip along 
eac h edge of the display assembly. 
Sec ure the upper edge first . First 
plac e the insulator along the edge 
so that the flap covers the s urface 
o f the display dl"l ve r ; then slide 
the cli p into place from the end of 
the assembly . The c url in the edge 
o f each cl ip should be on the 
display driver side . 

i. Clean the LCD surface I if necessary . 

3- 4 

Use a cot t on swab or so ft cloth 
moisten~d with isopropyl alcohol . 
Do not use an abrasi ve cloth that 
co uld scratch the plastic surfac e . 
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j . Insta ll the display assembl y into 
the keyboard assembly. Be su re the 
contac t fingers f it over the edge o f 
the keyboard PCA as the bottom edge 
of the display is lowered into 
positi on, then pre ss the t o p edge 
into plac e. 

k . Solder the co ntact fingers t o the 
keyboard peA . Be s ure that the dis ­
play a3sembl y is fu 11 y sea ted . 

1. Install the dis play shield over the 
top edge of the display assembl y. 

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

CAUTION 
The DOH is a static sensitive part. 
Always wear wrist str~ps when 
handli ng this part. 

3- " . LOGIC PCA REPLACEMENT 

After se pa r aL ine the case (pr ocedure 1) : 

a . If you Ctre working on an early 4\ I 

unsc r ew the two nut s holding the 
logic PCA. Use the 1I4- inch nut 
driver (8720-0002) . 

b . Lift o ff the l og ic PCA. 

c . If necessary, repl.:Jce the logic 
connector. Be sure it is ret a ined 
by the posts on the keyboard 
assembl y. 

Disassembly and Reassembly 
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Disassembly and Rea ssembly 

CAUTION 
When re moving the ala rm disk, li ft 
the foam t ape with a thin t ool . If 
you pu ll on the edge of the di s k , 
the disk may be damaged . 

d . Check the a l arm-di sk pos ition t o 
ensure that it is pro pedy l ocated 
on the l ogic PCA . A piece of 
t wo- s ided foam t ape located on the 
CPU I C {U2} holds the alarm, 
wh ic h is centered ac r oss the width 
of the PCA and has its upper edge 
centered on inducto r L 1 for the 
HP - 1l1C/C V. (In the HP -~l C X, the 
ala rm is centered on the PCA board 
using ca re to assure that the ala rm 
does not touch othe r components . 
Also make su re th at the adhesive 
strip does not t ouch either lead of 
crystal Y2 . ) 

e. Check the c lea r ance of the alarm­
disk with res pect t o the toroid . 
If they are t ouch i ng, or close to 
t ouching, remove the alarm- disk, 
r eplace the adhesive foam st r ip , 
and repos ition the alarm- disk. 

f . Chec k that the batter y cov er is not 
damaged and is properly located by 
the upper posts on the keyboard 
assembl y. 

g . Install the logic PCA ove r the posts 
on the keyboard assembly , making 
su r e that the components fa ce 
upward . away from the keyboa r d PCA. 
Make sure that all leads have been 
t r ifTlTled on the underside of the 
logic PCA. 

3- 6 
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CAUTIQU 
Do not apply excessive torque when 
tightening the r etaining nuts; 
excessive torque may deform the top 
case or damage the threads. If the 
threads ar e 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. 
Ti ghten them until the logic peA is 
securely clamped in position . Uewer 
revisions use space r s or a molded 
back case instead of nuts . 

3- 5 . CASE REASSEMBLY 

a . Posi tion the center case on the 
keyboard assembly. The s ides of the 
center cas e have a slight slant. 
Place the narr ower span against the 
keyboard assembly . The mold marks 
sho uld fa ce up towards the back case. 

b. Install the bottom ca se onto the 
cent er case . Make sure that the 1/0 
contact assembly i s seated squa r ely 
in th e bottom case . The bottom case 
sho uld no t co mplete ly seat against 
the cente r case unless pressure is 
exe rted to compress the 1/0 contact 
assembly and alarm spacer . 

Disassembly and Reassembly 
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Di sassembly and Re assembly 

If necessary , squeeze the contact 
assembly bet ween thumb and fo refinger 
to in sure enough pre ssure whe n the 
case closes . 

c . Install t he fo ur scre ws through the 
f oo t recesses in the bo tto m case, 
i nstalling the two longer sc r e ws a t 
the upper end o f the ca l c ulator . I f 
the case t hreads at the l o wer end 
a re damaged , use longe r sc rews , pa rt 
number 0624- 0 436 . 

d . Attach f o ur new rubbe r feet in the 
recesses on the bo tto m case , pr essing 
firmly t o assu re complete bonding . 

e . Install batter ies in the battery 
ca se . Obse rve the a1 terna t ing 
orientati on o f the batteries as 
sho wn by the symbols on the closed 
end o f the batte r y ca se . 

f. Insert the ba ttery case by pl ac ing 
its o pen end in t o the bo t tom case 
adjacent t o the contact assembly , 
and then pressing the ba ttery case 
up and in . 

3- 8 
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~-1. INTRODUCTION 

Troubleshooti ng and Testing 

SECTION 
TV 

4-2. The troubleshooti ng and testing procedures presented in this section 
deal with the HP - 41 C, HP - 1I1 CV , and HP-41 CX calc ulators. Service information 
fo r memory / applicati ons modules is contained in appendix A. Servic e 
informati on for plug- in accessories compatible with the calc ulator system is 
covered i n a sep arate manual for each acc essory. Additional ser vice 
information is contained in sevice notes in append i x C. 
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Figure 4-1. Key Assignments fo r Service Modules 
as Represented on Keyboard Overlays 
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Troubl cshooting and Tcsting 

4- 3 . The troubleshooti ng and testing procedures i ncor porat.e t.he use o f one 
o f two pl ug-in sC I'v ice mod ules , whi c h are ca pable of t.esting t.he entire 
ca l c ula t or. The s e rv ice mod ules and othe r tools whi c h ar e us ed to service 
t he HP- 41s are listed i n tabl e 4- 1. Key reass i gnment s mad e by the two 
serv ice mod ules are s ho wn i n fi gure 1l - 1 . 

• 

HP PART! 
MOO EL 
NUMBER 

506 1-722 1 
000~1 -609 37 
ET- 11966 
ET -11 9"5 
OOO~ 1-609 ~0 

T-1 90639 
T-1906 38 
T-9 3328 ' 
8720- 0002 
HP 82 106A 
8690- 0227 
8690-025 3 
8690- 01 29 
8690- 01 30 
8700- 0003 
8700- 0006 
8730- 0008 
8730- 0020 
HP 190CI 
1801 AI1820C 
0960- 0062 
HP 6213C 

HP 3~69 B 

HP 1000~ 

HP 821~3 
000 41 - 90001 

000~1 -90~7~ 
00041 -90~92 
000~1 -60939 

Table '1-1. Recommend ed Tools 

OESC RI PTION 

Serv i ce Mod ule CVIC XI Enhanc ements 
Keyboard Overl ay 
Service Module 41 C/CV/C ard Reader 
Port. Extender 
Port Extender, Modifi ed ( see 

paragr aph 4- 2 1 for modifi cati on) 
inc ludes 3 each 1990- 0662 
LED Arrays 

Test Cal c ulato r Parts : 
a Mod i fi ed Keyboard Assembl y 
o Mod i fi ed Bot t om Case 
Molded Holding Nest 
Nut Dr i ver. 1/ 1l-inch 
Hemor y Hod ule ( 2 requi red ) 
Desoloering Too l , antistatic 
Deso ld e ring Tool Tip. antist atic 
Soldering Iron 
Soldering Iron Stand 
X- ac to Knife 
X- ac t o Knife Blade 
Small Flat - Blade Scre wdr i ver 
Phillips Screwdriver 
Osc illo s cope. Measures pulse at 
0.50 USj maximum amplitude 13Vdc . 
Continuity Tester 
Po wer Supply. Variable supply 
rated at 10 Vdc at 5A.(Add a 
0. 1 uf ceramic capacitor 
across output terminals . ) 
Multimeter. Acc urate to 0.01 

Vd c . 
Oscillo s cope Probe 
Printer 
HP-ill C Owner' s Handbook and 

Progr amming Guide 
HP-41 CX Owner's Manual, Vol . 1 
HP - ill CX Owner' s Manual, Vol. 2 
5081 -556~ PC Board with IC 

soc ket s 
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~ - q . The following paragraphs desc ribe the procedures that are necessary to 
t r oubleshoot the HP- 41s . The diagnosti c tests detailed 1n paragraphs 4- 7 and 
4- 12 are also used as the performance tests to ve r ify the proper operation o f 
the ca l c ul ato r after i t 1s repaired. Read through the enti re procedure. 
including table 4- 2 , before attempting t o troubleshoot a calculator. 

CAUTION 
Ensure that adequ at e precauti ons are taken regarding electrostatic 
protection . Use the antistati c desoldering tool (869 0- 0227>, and wor k at a 
bench setup that i s elect r os tati call y prote cted. Otherwise, res may be 
damaged . 

4-5. INITIAL PREPARATION 

4-6 . Perform t he follo wing steps befor e attempting to troubleshoot the cal­
culator: 

a . Visu ally inspec t the ca l culator for case damage (including the overlay 
latch ) , I /O contact damage , LCD cracks , disco loration, and bubbles (dar k 
spots ) . Note any pa r ts that require replacement. 

b. Install four good batteries in the calculator. Observe the alternating 
ori entation of the batteries as shown by symbols on the c losed end of 
the battery case. Does the calc ulator turn on? If so, try to duplicate 
the customer' s compl aint. If not, follow t he procedure in figure 4- 3. 

c . Remove the batteri es and insert power through an I /O por t. TUrn the 
cal culator on, and at tempt to duplicate the customer's complaint. 

o If the problem relates to l ow-battery detection, use port power 
(without the se r vice module i nstalled) and press the ON key . Then 
press a funct ion key. If the low battery annunciator appears in the 
display the low battery detection circuit is oper ating properly . If 
the low battery ann unciator does not appear , check the LLD and VBAT 
line conti nuity through to the display. 

o If the customer complaint is a cal culator l ock-up problem but attempts 
to duplicate the problem with normal battery operation fail, remove 
the batteries fr om the calculator. I nsert the service module in an 
I /O port , and apply power into another I / O por t. Turn the calculator 
on and quickly remove and the n 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 4-1 2) . 

o If the c ustomer retu rns the batteries with the ca l culator , test them 
using the battery test (paragraph 4-16). 

Note: The service module is a to ol only . It does not detect all defects. 

4- 3 
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4-7. 'l lCICV DIAGNOSTIC TEST USING THE ET 11966 SERVICE ROH HODULE 

4-8 . Perform the di agnosti c test procedure outlined belo w. For each step 

tha t i s de scribed, t he proper LCD di s play is shown at the right. This list­

ing gives the r es ponses for a good cal culatori othe r responses can occ ur and 

i ndi ca t e i mpr ope r oper a ti on . ( Eac h . bel o w denote s an ala rm beep. ) 

o I f the proper re s pons es are observed, the calculator is probably good. 

However, the service module may not detec t all problems. Repeat the heat 

run and re te s t to identify possible intermittent problems. 

o If an e r r or display occ urs , refe r t o the co rresponding sec tion of the 

de t a iled li s t i ng ( t able ~-2) and continue testing using that table. Be 

sure to record each LCD er r or mes sage t o aid the repair process . Repair 

the cal culator according t o paragr a ph ~- 1 4 . 

Note: Do not operate the ca lculator on alkal1nes for an extended period 

o f time with t he service module pl ugged in. This module prevents the 

s ystem from switching to a l ow- power mode and can cause ex cessive battery 

drain . 

1. Prepar ation 

Be sure cal culator is off. ( blank displa y) 

Insert service module In l o wer left I/O port. (bl ank display) 

2 . CPU CPU OK 

Press the [ ON] key . SELECT TEST("· ) 

3. Oi3play U .I .U .U .I .I .I .U . 
.., .... . . ... _ ... " . _ " h, 
C · C · , . ,. 

Press the [USER] key . ( Press and hold the [R I S] c ' c ' ,. , . 
key t o any display . ) 

c ' c ' 
pause at 

,. , . 
c ' c ' ,. ,. 

c ' , . c ' ,. 
c ' , c ' , . 

(J(Jf!f!f!C?f!f!fJ f.?f!f.? 

4. DIS 
DI S TEST 
DIS OK 



Troubleshooting and Testing 

5. ROM 

While in this mode, read the cur r ent meter on the 
power supply. With only the service module 
installed, the current should not exceed 10 rna. 
If it does, proceed to the diagnost i c test i n 
paragr aph 11-1 2 . 

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 (RIS] 
[RIS], then repeat this test by pressing [Y] 
or ( +), and verify keyboard operation . 

7. Standby 

Press t he [RIS] key. 
Press any key (except [ON] ) . 

While in this mode, read the current meter on the 
power supply. With only the service module 
installed, the current should not exceed 1 rna. If 
it does, proceed to the diagnostic test in 
par agr aph 11- 12 . 

8. Sleep 

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

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

Repeat this test. 

for older HP-41C logic boards, immediately after 
the screen goes blank, you should observe a 
decrease in the current. (The rate of decrease 
may fluctuate.) The current should stabilize at 
some value below 5 uA. 

For the HP-41CV and the newer HP-41C economy logic 
boards, after the screen goes blank, the current 
should decrease, increase and then decrease again 
before stabilizin below 5 uA. (The decrease and 

ROM TEST 
ROM OK 

KY80ARD TEST 

KY80ARD TEST(' ) 

KY80ARD OK 

KYBO AGAIN? 

STANDBY TEST 
STANDBY OK 

SLEEP TEST 
(blank display) 
(blank display) 
SLEEP OK ( .) 

11-5 
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inc rease in curr ent may occ ur sev eral t i mes. ) The 
cyclical peaks should not exc eed 20 uA, 

I f the above per fo rmance is not obser ved , pr oceed 
to t he diagnostic tes t i n pa r agr aph ~ - 12 . 

9. Hult iple Summ ar y ALL TESTS OK 

If ERROk appea r s in the display. the numbe r s t hat 
follow indica te whi ch of the pr e vious t es t s r esul ted 
i n an error: l;d ispla y , 2 ; 0/S , 3;ROM, 4;keyboard, 
5;standby, 6; sleep . 

Pres s the [ RIS ) key , SELECT TEST 

(JR 1ft :;t:: r. GH : ..I': 
, ··u DPI"IRt': · U " " 10. Character .. ,. ... :;1 • ••• 

uv " ""J ' : .. oJ .. . ... '- ' ' -

Press 
$ 11 ~ . : : c • ·1 .. , . • ' 

the [ STO) key. ( Pres s and hold the [ RIS) key C :2 J · i~ u 1(JlJ . ' n • • to pause at any di s pla y . ) .: :: :. . I · (,0 '.1 (; d L ..... ... . ,. , , .. '·"· l .. .. 

Pres s the [ RIS) ke y. SELECT TEST 

11- Ke ycode 

Pr ess t he [ 1 I x) or [ R ) ke y. KEY CODE TEST 
Press and hold [S) ; press and hold [ ~) . KEY CODE TEST 
Release the [S) key. 63 
Release the [ ~) key . 62 
Press and hold [ S ) ; Pr ess and hold [6 ) . 62 
Release the [S) key . 63 
Release the [ 6) key. M 
Press and hold [S ) ; pres s a nd ho ld [2 ) . 64 
Release the [5) key . 63 
Release the [ 2 ) key . 73 
Press and hold [S) ; press and hold ( 8) . 73 
Release the [ S) key. 63 
Release the [ 8) key . S3 
Press the [ RI S) key , then release. 84 
Press the [ RI S) key ag ain . SELECT TEST 

12 . I/O Port 

Remove the batte ri es and all modules fr om the 
ca l culator. Insert the port extende r T1 1945 into 
port 1- Connec t +5V to the GND terminal. Probe 
each of the remaining port terminal s on the 
ex tender with the negative lead fr om the power 



HP-~l Troubleshooting and Testing 

supply . Look for a 5 volt re ading on the power 
supply voltmeter . Wiggle the port extender to 
detect open - circuit cond it io ns . 

Repeat fo r ports 2 , 3 , and 4. 

Each line should always give a voltage reading 
exc ept B3 and B4 whi ch should read as follows: 

Port B3 B4 

1 OV OV 
2 5V OV 
3 OV 5V 
4 5V 5V 

( Note : Refer to par agr a ph 4- 26 fo r information 
which will expedite this measurement.) 

13. ROM Identification 

Press the [-J key to check the • • ROI-I reVISIon codes. ROM 0:0 1 :0 2:C 
(The actual codes may differ from those shown.) through O:G 1 : F 

2:F etc. 

Press the [ RI SJ key . SELECT TEST 

14. Completion 

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

4-9. THE 5061 - 7221 DIAGNOSTIC ROM MODULE 

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

o The 506 1-7221 diagnostic ROM was designed to fUlly test the 41CX and 
~lCV . The ROM uses a CPU status bit to keep track of whether it is 
testing a 41 CV or 41CX. This status bit starts out cleared which 
indicates that a 41CV is being tested. If the user key or top row of 
keys are used the bit is set i nd icati ng a 41CX. The status bit MUST be 
set properly before doing individual DIS or ROM tests. The bit will 
only be cleared by turning the 41 off. 

4-7 
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Note: If the CPU 1s not working properly 
distinguishes between the HP-~' C V and th~ 
requires replacement of the CPU . 

it may ignore the signal 
HP-~' CX . This condition 

HP- 41 

which 

o Both the USER and PGRM keys wi ll no w sta r t the mUltiple test but the USER 

key indicates that a ~ l CX is being tested wh ile the PRGM key indicates 

that a ~l CV is being used . 

o The top row and second row of keys per form the same func ti ons as th e old 

diagnostic ROM but the t op ro w of keys is used to test the 41 CX and the 

second row of keys 1s used to test the ~ l CV . The D/S no w tests all 

data storage ICs . 

o The ROM test will expect that the 120K ROMs ar e being used. If an old 

style ~1 is tested an d an y of the three ROMs is bad then "ROM 0, BAD" 

w11 1 be displayed. I f this occ urs use the ET 11966 ROM to determine 

whi ch ROM 1s faulty . 

o The memory module test no w test s QU AD memory modules rather than 

memory modules . Use ET 11 966 t o test the single memory mod ules. 

test can only be pe rformed with a 41 C. 

single 
This 

o I /O port and Card Reade r tests are not 1n this ROM. You must use ET 

11966 for these tests . 

o The mainfr ame ROM 
differ ent format. 
the 120K ROM, and 
the 4K byte ban ks 

10 key displa ys the mainframe code revision levels in a 

The ne w format is "0 :A8C" where 0 refers to RO M 0 , 

the letters r efe r to the revision number in eac h of 

o f ROM . 

~-1 1 . There are also several additional test s in the 506 1-722 1 Diagnostic 

ROM . These tests are used to test the expanded capabilities of the HP~1 CV/CX . 

o Several new mod ules can be tested with the 5061 - 7221 diagnos ti c ROM 

whi ch co uld not be as fully or easily tested with ET 11966 . QUAD 

memory modules for the 41C, Extended Memory, Extended Functions t 

Timer , and var ious size application ROMs can be tested . 

o There is also a test t o determine the cl ock frequency of the mainfr ame 

c l ock . This test also requires a time module for the 41 C and 41 CV. 

4- 12 . 41CV/CX DIAGNOSTIC TEST USING THE 506 1-1221 SERVICE ROM MODULE 

4-1 3 . Perform the diagnosti c 
that is described, the proper 
ing gives the res ponses for a 
i ndi cate improper ope r ation. 

4-8 

test procedure outlined bel ow. For each step 
LCD displa'y is sho wn at the r ight. This list ­

good calc ulator j other res ponses can occu r and 

(Each * bel ow denotes an al arm beep.) 
• 
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o If an error display occurs, refer to the co rresponding section of the 
detailed listing (table ~-2 ) and continue testing using that table. Be 
sure to record ea ch LCD error message to aid the repair process. Repair 
the calculator according to paragraph ~-1~. 

Note: The 5061-7221 service module is intended to test 41CVs and -CXs. 
Many of the tests will not work with a 41C. Use the 5061-7221 only to 
test modules for a 41C but not the mainframe itself. 

1. Preparation 

Be sure calculator is off . ( blank display) 
Insert service module into any 110 port. ( blank display) 

2. CPU 

Press the [ ON) key. SELECT TEST( ·· ·) 

3. Multipl e Test With Display Fi rst 

For the ~ 1 CX press the USER key, for the ~lCV press ........................ ... .... ~- _ .... " - .. -
the PRGM key. (Press and hold the [ RIS) key to pause o · o · o. ,. 
at any display . ) o · o · o· o· 

5: 5: 
o · o. 5: 

o · o· o · o. 
o · o. 5: 

~~C?~C?C? C? ~I!'C?I!'I!' 

q. DI S DIS TEST 
DIS OK 

5. ROM ROM TEST 
ROM OK 

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

6. Keyboard KYEOARD TEST 

Press each key, left-to-right , top- to-bottom . KYEOARD TEST(") 
This includes the [ON) • [USER). [PRGM), and [ALPHA) 
keys. 

If any other message is displayed, press [RIS) KYEOARD OK 
[ RIS), then repeat this test by pressing [Y) 
or [+L and verify keyboard operation. KYBD AGAIN? 

.... 9 
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7. St andby 

Prc33 the [ RI S] key STANDBY TEST 
Pre33 any key ( except [ ON] ) • STAflDBY OK 

Moni tor the calculator c urr ent during exec ution 
of this test. 1 t should no t exc eed 1 rna. 

8. Slec p 
(blank display) 

Press any key ( exc ept [ ON]) . ( blank display) 
Press the [ ON] key . SLEEP OK ( . ) 

Moni tor the calculator c urrent during execution 
of t his test. It should not exceed 30 uA. 

9. Timer Test NO PO WER UP 
TIME I C OK 

If you are testing a ~lCX a timer chip test will 
execute at this point . If the calculator Is not 
coming fr om a cold start you will have an ind ication 
of this by the NO POWER UP display . 

10. Multiple Summary ALL TESTS OK 

If ERR OR appears In the display , the numbers that 
fol l ow indicate whi ch o f the previous te sts res ulted 
I n an err or: l =display, 2 ;D/ 5 , 3" ROM, 4=keyboard , 
5=standby . 6; sleep I 7=ti mer . 

Press the [ RI S] key . SELECT TEST 

11 • Character 

Press the [STO] key. ( Pre ss and hold the [ RI S] key L'R 3 C J [: r: GH : ,JI: 
L·· ·J Op o"\ n ~ · "" I ' 

to pau s e at any display . ) ", ... :.;I ' ... . . 
• • y .. C · ... .. ; " -J "' ~ ' ..J ' _ 

':i II [. , :; ~ ,- ,I .. I· " 
a :r::3'4 5 51 0IJ I . 
.: :: :. ? , . ~ !" c c.J l. • • 
...... . , . ... 
• " " ", l. ~ " 

Press the [ RI S] key. SELECT TEST 

12 . Keycode 

Press the [ l / x ] for 41CX or [ £li.] key fo r ~ I CV . KEY CODE TEST 
Press and hold [5]; press and hold [ ~]. KEY CODE TEST 
Release the [5] key . 63 
Release the [~] key . 62 • 

~-1 0 
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Press and hold [5] ; Press and hold [6] . 62 
Release the (5) key. 63 
Release the (6) key . 6~ 
Press and hold [5] ; press and hold [2] . 6~ 
Release the [5] key. 63 
Release the [2] key . 73 
Press and hold [5] j press and hold [8] . 73 
Release the [5] ke y. 63 
Release the [8] key . 53 
Press the {RIS] key and relea se • 8~ 
Press the (R IS) key again. SELECT TEST 

13· ROM I dentification 

Press the [- ) key to chec k • • the ROM reVlSIon codes . O: DDC through 
(The actual codes may differ f r om those shown . ) o: Grr etc. 

Press the [RIS] key . SELECT TEST 

14. Frequency Test 

If you are testing a 41C or ~ICV you MUST plug 
a good time module i nt o any por t of the calcul ator 
for this test. 
Press the [ 1] key . 360 kHz 
Frequenc y should be between 3~0 and 380 kHz . 
Press the [RIS] key . SELECT TEST 

15 . Comple t ion 

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

~-1~. REPAIR AN D TEST 

4- 15. After completing the procedures in t he diagnostic test sequence, 
replace bad components using the guidelines bel ow. For reference i nformation 
concerning component locations, circ ui t infor mation, and part numbers, see 
figures 4- 8a thro ugh f, 4-9a th r ough f , and 6- 1, and refer to tables 4- 5a 
t hrough f and 6-1 . 

• 

o If any components ar e ind i vid ually specified as bad, replace them . 

o If any components are specified as possibly bad, decide which test er rors 
may be re l ated and replace the component that is most likely causing them . 

o Certain error possiblities may be resolved by i nstalling the logic PCA in 
a test calc ulator and trying the appropriate tests again . 

~- 11 
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o If t.he same HOM error occurs a fter any indic a ted ROMs have been replaced , 
o ther ROMs may be interfering with their ope r at io n. In thiS cas e, 
rep lace other ROM I Cs until the ROH error is corrected. Replace them in 
the or der o f Rml 0 , ROM 2 , ROM 1 f o r old sty Ie 41 Cs and 41 e vs . For the 
111CX replace RO ~I 0 first i f you are unsure o f which ROM is faulty . 

o If memory is not preserved in low- power roodes (standby or sleep tests) , 
replace the indica ted Ies only if a few are speci fi ed o r if they may be 
causing other e rr'or conditi ons . If most o f the ICs included in the 
low- power memory c hec k are specified , replace the power supply (bipolar) 
1C. (See figure 1l-3 for additional power suppl y troubleshooting 
infor' mation . ) 

1l - 16. Re run the ent.i re diagnostic test (paragr"aph 11- 7 o r 1l - 12 ) afte r 
repairing the logic peA or the calculator . The logic PCA may be tested usi ng 
a test calc ulator as sho wn in fi gure 4- 2 . Next test the compl ete 
calculator. I f additional repairs ar e r equired, be s ure to rerun the 
diagnos tic test, 

Figure 4- 2 . Test Ca lcula t or 

~ - 1 2 



HP-41 Troubleshooting and Testing 

Table ~-2. Detailed Diagnosti c Test Procedure 

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

STEP 

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 lID 
port. 00 not insert any modules while the calcu­
lator is turned on. ( The 5061 - 7221 ROM can be used 
i n any port.) 

Note: Step c applies only to the 41 C. 

c. Insert two good memor y mod uies In the remaining I/O 
ports. These modules provide additional l oading on 
the system lines in order to approximate worst-case 
operating cond itions and permit testing of all I/O 
ports . (On 41C only . ) 

2. CPU Test 

a . Press 
start 

the (ON] key to turn 
the diagnostic test . 

on the 
Watch 

ca lculator 
for: 

and 

DISPLAY 

o Tr iple beeps and this fl a shing LCD message in ­
dicates that the alarm and tested portion of 
the CPU are good. If this expected display is 
not observed, but por tions of it are recogniz­
able i n 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 . ) 

SELECT TEST 

'0 This LCD message indicates that the CPU is bad . 
Press the [ON] key to turn off the calculator. 
Refer to table 4- 3 . 

o For any other CPU test result, the test 
interpretation and proced ure is given in table 
4- 3 . 

CPU BAD 

4-13 



Tro ub leshoo ting a nd Testi ng HP-~ 1 

Table ~-2 . Detailed Di agnostic Test Procedure (Conti nued) 

STEP 

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

b . If the ala rm is bad I replace it no w onl y if the CPU 
1s being replaced or if the expected display was not 
recognizable , then restart the diagnos ti c test. 
Ot her wise , replace a defec tive alarm when replac ing 
other component s or at the end of the test. 

c. For the ~ l C using the ET 11 966 Diagnostic ROM, 
Press the (USER] key to select the multiple test se ­
quence with manual interac tion , consisting of test s 
3 th r ough 9 . For the 41CV and 41 CX use the 5061 - 7221 
Diagnostic ROM and press US ER for a 41CX or PRGM for 
a 41 CV . 

3. Display Test 

a. Watch for: 

• 

o This LCD message or a continuous alarm tone in ­
di ca tes that the re is a bad DIS IC in t he sys ­
tem . If t he pl ug- in memor y modules are known 
to be good and t he LCD message is legible , 
press the [RI S] key to go on to the next test . 
Ot he rwise , perform step c . 

o This LCD message or a series of single beeps 
i ndi cates that t he display dri ver, the DIS or 
RO M 0 , or the CPU 1s bad. I f t he LCD message 

o 

is legible, pr ess [ RIS ) key t o go on t o the next 
test . Othe r wise , per fo rm step c . 

This LCD message or a se ri es of double beeps 
indicates that the disp l ay dr iver 1s bad . If 
t he LCD message is legible , press t he [R I S] key 
to go on to the next test . Other wise, perfor m 
step c . 

b . Observe the th r ee visual tests to evaluate the 
brightness , contrast , and response of the LCD unit . 

4-14 
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SOME DIS BAD 

DRIV/C PU BAD 

DISP DRIV BAD 



HP-41 Tr oubleshooting and Testing 

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

STEP DISPLAY 

Make sure that there are no missing or extra seg ­
ments . Press and hold the [RIS) key to make the 
display pause; r elease it to continue . 

( 1) Starburst- comma-annunci ator test. Chec k that 
al l LCD segments (except upper dots) turn on . 
Look for both segment s in each comma. 

(2) 5- colon test. 

(3) ~-tcst 

c . Replace faulty components indicated by previous LCD 
messages or by the visual test, and then restart the 
di agnost Ie test. Eval uate components as follows: 

o Nonuniform or weak con trast or black spots (bub­
bles) in the display indicate that the LCD, 
display or co nnec t or lS bad. A bad power supply 
(bipolar) IC or improper operation of the clock 
in the display driver can also cause poor overall 
cont r ast . 

o Improper ope r ation 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 ( bipol ar) I C. 

~. DIS Test 

Watch for : 

o Any change in t he display indicates that the display 
dri ver is bad . 

o This LCD message indicates that all internal DIS ICs 
are good 

o This LCD message indicates that any specified DIS 
ICs are bad. Press the [RIS] key t o cont i nue. 

......... .. . u ........ . ... .... ... _. ,." .-....-
o · ,. 

S: 
s: 

DIS TEST 

DIS OK 

DIS 0-7 BAD 

4- 15 



Troubleshooting and Testing 

Ta ble ~ -2 . Detailed Diagnostic Test Procedure (Continued) 

STEP 
--~---, 

DIS PLAY 

5. ROM Test ROM TEST 

a . The flag annunc i a t ors ind i ca te whi c h ROM IC is being 
tested (O , " or 2) . For the 120 k bit ROMs the flags 
indicate whi ch ~Ok block is being tested . 

b. Watc h for: 

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

o This LCD message ind i cates that any specified 
ROM l Cs a re bad. Press the [RtS ) key to con­
tinue. 
Note : When testing a calculator with three 40K 
mainfr a me ROMs using the 5061 - 7221 ROM, if any 
ROM is bad the i ndication will be ROM 0 BAD. 
When this ha ppens use ET 1' 966 to isolate wh ich 
ROM has failed. 

6. Keyboard Tes t 

a . Pr ess each keyboa r d key , left-to -r ig ht, top- to ­
bo ttom . This inc ludes the four ope r ating (switch ­
type ) keys at the upper end o f the keyboard. Watc h 
for: 

o A beep or this LCD message aft er eac h keyst r oke 
i ndi c ates that each pressed key is good. Con­
tinue pr essing keys . 

o This LCD mess age after all of the keys have been 
pr essed indicates that all of t he keys are good. 
Go on t o step b . 

a Thi s LCD message indi ca tes that a do uble entry 
has been caused by no isy key contact . Pres s 
the [RIS ] (or ( ON]) key twice to go on t o step b . 

o This LCD mess age indicates that the pr essed key 
is bad or that the keying was impr oper . Press 
the (RtS ) (o r ( ON]) key twice to go on t o step b . 

ROM OK 

ROM O,2,BAo 

KY BOARD TEST 

KYBOARD TEST 

KYBOARD OK 

OOU BLE ENTE R 

KYBOARD BAD 



HP-41 Troubleshoot!ng and Testing 

Table ~-2. Detailed Diagnosti c Test Procedure (Continued) 

b. 

STEP 

Deci de whether to te s t th e keyboard again. 
cision a1 so will influence t he keycode test 

This de ­
later. 

o If all of the keys are good , press the [RIS) key 
or [N] (no) key to go on to the next test. 

o If a keyboard error occ urred, press the [Y] (yes ) 
key or the [x+ J or (x:Y] key (keyboard te s t keys) 
to repeat the s test. Note which keys cause errors 
or whether improper keying causes errors. 

1. Standby Test 

a . Observe the display for at least 3 seconds after the 
sta r t of this test: 

o No changes in the composition and Quality of the 
display indicate that the display driver is 
pro babl y good. 

o Any change in the di splay indicates that the dis­
play driver, osci llator capacitor (C2) , or CPU is 
bad. 

o This LCD message indica tes that the CPU is bad. 
Press t he [RIS) key t o go on to the next test. 

b . Press any key (exce pt [ON]) after the obser vation per­
iod . but be f ore 10 minutes has elapsed. Watch for: 

o This LCD message indicates that the calculator 
operates properly in STA NDBY power mode . 

o This LCD message indicates th at the contents of 
any indicated components ar e not preser ved 1n 
STANDBY mode . Thi s test checks the co ntents of 
the DIS ICs (0 through 1) . Eithe r the indicated 
ICs or the power supply (bipolar) Ie is bad. 
Press the (RIS ] key to continue. 

DI SPLAY 

KYBD AGAIN? 

STANDBY TEST 

CPU BAD 

STANDBY OK 

MEM 1-8 LOST 
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Troub leshooting and Tcsting 

STEP 

8. Sleep Tcst 

a . Obse rv e th e di s pla y a ft e r the s t a rt o f t his test: 

o A blanked di s pl a y ind ica te s that the dis pl ay has 
be e n pro perly disabl ed . 

o This LCD mes s age indic ates th a t t he CPU i s bad . 
Pres s the [RIS J key t o go on to the next test. 

a Any o ther di s pla y i ndi ca te s that the di s play 
driver i s probably bad. A bad CPU is a second, 
but less likely, caus e. 

b . Press the [RIS ] key t o c hec k fo r no r esponse. Any 
othe r keys (ex ce pt the [ON) key ) ma y al so be tr ied. 
Watc h for: 

o No r e sponse is the pro pe r outcome. 

o Any re s ponse 
CPU is ba d . 
pro pe rly. 

indi ca tes that th e di s pla y dr i ve r or 
Al so t the next s tep may no t fun ction 

c . Press the [ON] key t o tu r n on the cal c ulato r. Watc h 
for: 

o A beep and thi s LCD message i ndica tes that the 
calculato r operates pr o pe r ly i n SLEE P power mode . 

o This LCD message i ndic ates that the contents o f 
any indi c ated co mponents a r e no t pre s erved in 
SLEEP mode . Thi s test chec ks the co ntent s o f the 
display driver ( 0 ) and DI S (0 through 7 ) . Either 
the indi c ated l e s or the power supply ( bi polar ) 
I C is bad . Press t he [RIS] key to conti nue. 

9 . Timer Test (Q1CX and 506 1-7221 ROM only.) 

a . Wat c h the LCD during t h is te s t f o r the pr oper 
indi c ations . 

DI SPLAY 

SLEEP TEST 

( bl an k displa y ) 

CPU BAD 

SLEEP OK 

f-1EM D,2 ,LOST 



HP-41 Troubleshooting and Testing 

Table ~-2 . Detailed Diagnostic Test Procedure ( Cont i nued) 

STEP 

o This LCD message is normal except when the 
calculator has gone through a hard reset -
just before testing . If this message appea rs 
afte r a hard reset chec k the CPU, power supply . 
and timer Ie . 

o This message indicates that the CPU would not 
tUrn of f when the timer Ie sets an alarm . 

o This message indicates that the time Ie passed 
all tests. 

o This indication means that the Timer Ie failed 
some portion o f the test. Fi r st check and 
replace if needed the c rystal for the timer chip . 
If problems still exist replace the timer Ie. 

DISPLAY 

NO POWER UP 

CPU BAD 

TIME OK 

TIME(IorB)BAD 

10. Summary 

a . Watc h fo r: 

o This LCD message indica tes that the tested por­
ti ons of the electronic component s are good . 
This message does not give any indication of 
alarm or LCD perform ance. 

o This LCD message is a reminder that the indicated 
tests in this sequence were not passed. These 
tests are summarized : display ( 1) , DIS (2), ROM 
(3), keyboard ( ~ ), standb y (5) , sleep (6) , and 
timer(7) . 

ALL TESTS OK 

ERROR 1-7 

b. Press the [RIS] key to select the next test. SELECT TEST 

11. Charac ter Test 

a . Press the (510 ] key to select the chara cter test . 

• Hard reset requires removing all power f r om the calculator and pres­
sing the (ON] key for five seconds. This procedure must be followed 
for all HP-41 CX and HP-~l C/C V calculators when the c us tomer returns 
an HP 82182A Time Mod ule with the calculator. Plug the diagnostic 
Rml into the calculator BEFORE restor ing power from any so urce . 

4- 19 
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Troubleshooting and Testing HP-41 

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

b. 

c . 

STEP 

Observe the se ven LCD displays for improper cha r acter 
structu r e (e xtra or missing segments) . Any improper 
structure indicates that the display driver is bad . 
Press and hold the (R IS ] key to make the display 
paus cj relea se it t o conti nue. 

Press the [R IS ] key to select the next test. 

12. Keycode Test 

a. Press the [1 / X] or [ R..v] key to select the 
keycode test. ( f or the 5061 -7 22 1 diagnosti c 
ROM use [l / Xl for ~ l C X and [Rtl for ~lCV.) 

b. If the keyboard is good as dete rmined fr om the 
earlier keyboa rd test go to step e. 

c . Press each suspec ted key as determined from the key­
board test. Note which keys give erroneo us 
responses . 

Watch for: 
o If t he proper keycode 

functioning pr ope rl y. 
keys comprise r ow 0 . ) 

is displayed , that key is 
(The upper four operating 

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

o If the wrong keycode is displayed, use step d t o 
dete rm ine the bad co mponent. 

o This LCD message indicates that a double entr y 
has been caused by noisy key contact. (Rapid 
double keying ca n al so cause this message. ) 

o Th is LCD message indicates that the CPU is bad. 

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

~-20 

o If there is an isolated bad key, the keyboard 
assembl y is bad . ( Exception: an isolated key 
giving an i ncorrect keycode indicates a bad CPU . ) 

DISPLAY 

C!n :le :U: ;. GH: Ji: 
L :wo ('I 0 rl S ~ u v ~~ 
"" "C ' J ' . ,." .. • L • ' . • ., 

• I. r • . , ~ ~ . j . . , •• ' " .. . . 
... 12:3 '.5 61 139 • • u _ • 
.: ;: :. '? , . fJ b r: cJ .. 
r .. r • • ' ... • . .. "". I,; ~ L 

SELECT TEST 

KEYCODE TEST 

~ 3 

OOU BLE ENTER 

CPU BAD 



Troubleshooting and Testing 

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

~~@-~ 
~[!il~~~ 

~~-I!!!l~~ 

l<MEl~w~ 

ROW LINE 

STEP 

CO L UMN LI NE 

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

e. Press keys in the rollover area (2,4,5,6, and 8 
keys) for proper two-way rol1over response . f or 
eac h of the four combinations, pr ess and hold the 
5 key, press and hold one of the adjacent keys, 
release the 5 key (observing the corresponding 
keycode , 63, in the display), and then r elease the 
second key (observing its r ow and key numbe r ) . 
A keycode should appear in the display when the 
key is released. 

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

o If either key code is not cor rectly displayed for 
any combination and all of the keys operated 
properly individually , then the CPU is bad . 

f . Press the [RIS] (or (ON]) key twice to go on to the 
nex t test . 

DISPLAY 

SELECT TEST 

4-2 1 
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Troubleshooting and Testing HP- ~ 1 

Table ~-2 . Detailed Di agnostic Te s t Procedure (Cont i nued) -----
STEP 

13 . I/O Port Test 

14. 

Remove the batteries and all modules from the 
calculator. Insert the port ex tender I T11945 I into 
port 1. Connect +5V to the GND terminal. Probe 
each of the remaining por t terminals on the extender 
with the negative lead fr om the power su pply. Look 
for a 5 volt reading on the power supply volt meter. 
Wiggle the por t ex t ender t o detec t open - ci rcuit 
conditions. 

Each line should al ways give a voltage readi ng 
except 63 and 84 whi ch shou ld read as follo ws : 

Port 83 84 

1 OV OV 
2 5V OV 
3 OV 5V 
II 5V 5V 

( Note : Refe r to pa r agraph 4- 26 for In format i on 
how to build an improved port extender . ) 

ROH Identification Check 

on 

Press the [ - ) key to select the internal ROM 
identification check . This LCD message indicates 
the r evision code for each of the t hr ee internal 
ROM IC's . 

When using the 5061 - 722 1 serv ice ROM mod ule: 

b. Press the [RIS] key to select the next t est . 

15 . Frequency Test 

a . Thi s test is used t o determine the c lock frequency 
of the ~l CICV/CX und e r test. The test uses the 
time module ( ~l C and ~lCV ) or timer IC (4 1CX) as a 
r e feren ce to determine clock frequen cy . For a 41C 
or 41CV you MUST have a time mod ule plugged in. If 
you try thi s test wi thout a time module the calc ulator 
will lock up. 

DISPLAY 

ROM 0 : 0 1: 0 2 : C 
or ROM O:G l:F 
2 : F etc . or 
other designat­
ions as RO Ms 
are rev ised . 

Or O:OOC 
Or O:GFF etc . 

SELECT TEST 



HP-41 Troubleshooting and Testing 

Table 4-2 . Detailed Diagnosti c Test Procedure (Continued) 

STEP 

b . Pres s the [lJ key. This will run the frequen cy test . 
The value d i pla yed mus t fall in the r a nge from 34 0 
to 380 kHz. The va l ue displayed is the c loc k frequen c y 
within 2 kHz. If the val ue is out of r ange replac e the 
oscillator component s , capac ito rs first , on the l ogic 
boa rd you are testing. Components will vary depending 
on which revision you have. 

c. Press [R I S] ( or (ON] ) key to go t o next test. 

16. Test Selection/Completion 

a. If necessary, press any de s ignated key to perform 
the corresponding tes t ( see figure4-1 ) in order to 
verify a bad component. Normally, this step is not 
required . 

b. Press the (ON) key to tUrn off the calculator, 
completing the tes t. 

c. Remove the plug-in modules . Do not unplug them 
while the cal c ulator is turned on . 

• 

DI SPLAY 

360 KHZ 

SELECT TEST 
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Troubleshooti ng and Testing HP-4 1 

Table ~- 3 . CPU Test Inte r pretation a nd Procedures 

Use this table to interpret the results of the CPU test perfo rmed by 
t.he service module and t.o co rrect the problem(s) . Find the test 
I'e sult in t.he top row of symptoms , Read down the symptom co lumn 
taking the indica ted actions in orde r . Repeat the diagnostiC test after 
repl acing a component.. 

Triple 
beeps I 

It SEL£CT 
TEST" 
or 

flashing 
di sp lay . 

CPU is 
good . 
Alarm is 
good . 

Proceed 
with 
diagnostic 
test. 

• 

Triple 
beeps, 
unrecog ­
ni zable 
or blank 
display . 

CPU is 
good. 
Alarm i s 
good . 

Proceed 
with 
diagnostic 
test. 

No beeps I 

"SELECT 
TEST" . 

CPU is 
good. 
Ala rm is 
bad . 

Repair 
alarm . 

No beeps , 
" CPU BAOII 
or o ther 
display. 

CPU is 
bad . 
Alarm is 
bad. 

Si ngle 
beep , 
blank dis ­
play a, 
" CPU BAD " 
or other 
display . 

CPU is 
bad. 
Alarm is 
good. 

Replace 
Repair 
alarm. 

CPU . Replace CPU. 

No beeps I 
blank dis ­
play ' , 

Remove and 
reinsert 
ba tteries . 
Retest . 

Unplug 
accessories . 
Retest. 

Test l ogic 
PCA in tes t 
calc ulator. 

Test power 
suppl y 
( t able 4-4 ) . 

Check traces 
and 
connectors . 

Replace CPU. 

Replace dis ­
play driver. 

Proceed 
with 
diagnostic 
test . 

* If display is bl a nk, turn ca l c ulator off by r emovIng batteries or 
port power. 

4- 24 



I 

< 

, 

) 

.... ' ' > -­
-~ 

- ............. -_ ........ _. 

• ..... -1 ... !d ' 
lQ ...... 'O .... 

• 

• 

"4." c..._ 
S-_ ......... .. _ . _-

~~~ 
I;.PU .... " _ 

.... (Ej, .... -•• 

-..;l1'\lI 00 __ . ., ....... -, 

• 

.... _V~CI'U _._ ... ..... .. _-

_"" "".a. 
_ II , " .... 
Il0''l''_1 

-

, ... ,0<0 ... , .... .... --""" "-I 

• "" VI 
" , 

""0 ... 0 ' ,8 

< 
_. 
10 •• 

, _u. .- '" '- ' .. = , _. 

Troubleshooting and Testing 

~o-~ .... • -C. : .,._c • 
"'" • , • 

• 

"'---" • 

• 
A,~ " .~ .. :c:-O 

• 
Pop-! , otIC 

-( s...q ) .. 
• 

.. 'I' Cftl. Oil, 
au. n .... .. -

Figure 4-3. 
Power Supply Troubleshooti ng Flow Chart 

, 



I 

) 

HP-41 

c ..... __ 
~~ 

_ ......... .... -_ ..... ... _. 

, 

-'"'­s._ .. ,.., "'-. --

• 

""' ....... V~ ..... 
,... - l2!J ' ''' .--

-""'- '" ". -

,'10 e o .... ,_ 
"«'f_ .... _ 
-, .. ,- ! 

Ono .' . ,_ 
..-- . -.... -"" ... 
CJU. OIT C' CIU 
• 0 ' , ' ' ...... Cl 

• 

........ <0"1""" 
""'" CPUo" '" !oIII ..... """' ...... 

OOO"'"'!'OW ...... _.-

, 

__ ..... V • • 0 (0"1 .. ,..-

_, " w e 

• 
'" .... , .... "' . ,,,.. 

, ~~~ ....... G_ ... 
~-­g.--~. 

, 

, 

• 

• 

, 

• 

PL< •• C~ til .... ",.-

• 
~­, 

, 

• 

• 

.... CPU 

, 

p')", ... a •. 0.. ou 
CII. ct, CPU .. _ ' 

• 

• 

, 

"rr VI, \r7. VI. 
VI, LIII, 14 U&, U!o ....... _ .. -

, 
... _-00u . 



• ".,_.,.-r;u 

, ... ", ... we . .. 
....... rc c:-> '3 - , .. '-'; 

@ .., 

u ...... P . 

, 

qUi> . P , 

ODor, .. oqourI .... 
_ rc c:-> 7. 

, 

, 

• 

, 

• 

, 

, 

"hi; .:::.-::0 1----, 

~"_,_c . 

P, . CRl.CII7, 

au. " ... .. -

Figure ~-3" 

Troubleshooting aDd Testing 

• -, .p_ ..... 
• 

• 

",_1> .. "' 

Power Supply Troubleshooting Flow Chart 

~-25/~-26 

" 

• 





Troubleshooting and TestIng 

Table 4-4. Power Supply Bipolar Ie Signals 

Use this table fo r re fer ence . All re adings are approximate de volts . 

50.51Div 
1 VlDiv 

5.5/0iv 
0.5 VlDiv 

(CN 

3 . 3 

2 . 2 

1.1 

• 

OFF: 6 . 3 
ON: 0 . 0 Vdc 

L3V 
L2V 
lIV 
LLO 
Veo 
CAP 

VIN - 0 . 5 Vdc 

OFF: 0 . 0 Vdc 
0 . 5 Vdc < V < 1.5 Vdc 

. 6 Vdc 

V. 20.51Div 
Vel I V/Div 

ISET 

GNO 

INO 
Vee 
NC 

N/C) 



Troubleshooting and Testi ng 

4-1 7. AU XILIARY TESTS 

4-1 8 . Low-Level Detect i on Test 

4-19. If necessary, perform the foll o wing steps to test the operation of the 
low- level detection c ir c uit: 

a. Make sure the ca lculator is o ff. 

b . Remove the battery case fr om the ca lculator and set it aside . 

c . Insert the port extender into the lo wer right 1/0 port. 

d. Connect a va riable dc po wer supply and dc voltmeter to VBAT and GND on 
the pa r t ex tender . 

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

f. Press the (ON] key t o turn on the calc ulator. 

g . Measure vec to be sure that it is 6 . 0 t o 6 . 5 Vdc. 
the power supply troubleshooting proc edure (figure 

If it 
4- 3) . 

is not, per for m 

h. Vary VBAT from 5 . 5 t o ~ . 5 Vdc while repeatedly pressing the (RIS] key. 
(It is assumed that the proper operation of the display assembly has been 
verified by the diagnostic test, pa r agraph 4- 7 . ) 

If the BAT annunciator turns on and off at 4.5 to 5.0 Vdc at VBAT, 
the low- level detecti on c ircuit is good . 

Measure the vol tage on LLD . If it changes voltage level, the bipolar 
I C is probably good . 

Otherwise, the power s upply ( bipo lar) IC or CPU is bad . 

i. Press the [ON) key to turn off the calc ulator. 

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

4-2 1. Battery Tes t 

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

a . Connect a 13- ohm, 5~ , 1/4W resist or ac r oss the battery terminals . 

b . Measure the dc vol tage across the l oad . 

o If the voltage is at least 1.1 Vdc , the cell is good . 
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o If the voltage 1s less t han 1 . 1 Vdc , the cell is bad . 

~-23 . HP-~ICV DIS TEST PROCEDURE 

Note: These procedures 
ROM is not available. 

are used only i f the 5061 - 722 1 Diagnostic 
The 5061 -7221 ROM will test all CV DI S ICs. 

4-24. Diagnostic Test Procedure 

4- 25. Compl ete the diagnosti c procedure outlined in paragraph 4-7 except 
for step 14. This procedure checks out DIS IC I s U6 and U7. The remaining 
DIS IC's are tested by the foll o wing procedure: 

a. Execute the memory diagnostic test as outlined i n paragraph A-10 . This 
procedure checks out U,1. 

b. Execute a master c lear by turning the calc ulator on while holding down 
the [ <) key . 

c . Exec ute [SIZE) 319 . The cal c ulator 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 ­
shoot ing proc ed ures in steps f and g. 

e . Press the [ON) key. The tes t is complete. 

f. DIS Troubleshooting Detail 

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

1. Exec ute a master clea r by turning on the ca l culator while holding down 
the [<) key. 

2. Execute [SIZE)063. If TRY AGAIN is displayed I U7 is bad. 

3. Exec ute [SIZE) 127 . If TRY AGAIN is displayed , US is bad. 

~ . Exec ute [SIZE) 191. If TRY AGAIN is displayed , U9 lS bad. 

5; Execute [SIZE) 255 . If TRY AGAIN is displayed, Ul0 is bad. 

6. Exec ute [SIZE1319. If TRY AGAIN is displayed I Ul1 is bad. 

g . Many times there can be one block or one register bad. This will not 
appear unless DIS 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 follo wing test program : 

0 1 LBL OS 
02 REG:? 
03 PROMPT 
04 LBL 0 1 
05 STO I ND X 
06 I SG X 
07 GTO 0 1 
08 END 

3. Press [GTOJ( . J( • J 

~ . Press [ XEQ] Al pha [SI ZE] Al pha . Input the corr ec t s ize accor ding to 

the foll owing li s t : 

Calc ulator Configurati on SI ZE REG: ? 

-~lCV, - !J1 CX, or -~' C with 3 16 .31 5 

quad or four memor y mod ules 

- 41 C with three memory modules 252 . 251 

- 41 C wi th two memor y modules 182 • 181 

-41 C with one memory mod ule 124 • 123 

- 41C only 060 . 059 

5 . Pres s [XEQ] Al pha OS Alph a . Whe n RE G: ? appea rs 1n the di s play, key 

in the appropriate number fr om th e above li s t . 

6. Press [RIS]. The program will then s t ore va l ues into all regi ster s . 

The i nteger part of the value s t ored will be the s ame as the register 

design ati on i n whi c h it is s t ored. The dec imal part of the value st ored 

represent s the to t al number o f reg i ster s tha t were l oaded. 

7 . . Connec t the cal c ulat or to an HP 82 1!J 3A printer. 

8 . Pre s s [XEQ] Alpha PRREG Alph a . The regis t e r contents are printed out. 

4-30 
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For -41 CV and - 41CX : 

Bad Register Defect is i n 

00- 59 DIS 1 
60- 123 DIS 2 

124- 187 DIS 3 
188- 25 1 DIS 4 
252- 315 DIS 5 

For - 4' C wi th quad memor y mod ule : 

For 

Bad Register 

61 or higher 

- 41C only: 

Bad Regtste r 

00-1 2 
13- 28 
29- 44 
45- 60 

Defect is 1n 

Quad module 

Defect is i n 

DIS 1 
DIS 2 
DIS 3 
DI S 4 

Troubleshooting and Testing 

If the cal culator con tains an lLE7- 0001 , the defect for any 
reg is ter f rom 00 to 60 will be in it since it contai ns all register s. 

For - 41 C and: 

Number of Memory 
Modules 

1 
2 
3 
4 

Bad Register 

061 -1 24 
125- 188 
189- 252 
253- 315 

Defect is in Module 
in Port 

1 
2 
3 
4 

If (1) the customer complaint is intermittent oper ation, or (2) DIS 
problems occurred, it may be necessary to allow the calculator to "time 
out" overnight, and then run the above program agai n . 

4-26 . I/O Por t Te sting 

4- 27. The followi ng modifi c ation to the T- 119 45 por t ex t ender tool pro vide s 
a ver y useful I/O port continuity tester . 

4- 28 . When +5V is applied to the gro und pi n and all other lines are plac ed 
at the po wer ground potential, the input prote cti on di odes are rever sed 
biased, allowing current to flo w if the t races are continuous . This teste r 
allo ws che cking of the lines simultaneously . The status of lines B3 and B4 
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depends upon whi c h port the extender i s in , as described in table ~ -2 
step 13. 

5V 

II " I, 

SYNC ISA FIN OATA pwo GNO "' vee ". VBAl 

Figure 4-~. Port Extender MOdification Schematic 

4-29 . Timer fai lures (HP- 41CX Only) 

HP-41 

~-30 . Chec k all signals on the timer chip. If the CPU signals were goo d and 
the timer ch ip signals were bad, there is probably an open circuit between 
the CPU and the timer. 

4- 3 1. Check pin 3 (OSC out ) for a 32768 Hz si ne wave. The amplitude should 
be between 1 and 4 volts. A di stor ted sine wave is acceptable. If no signal 
is present, measure the resi s t anc e between pin 5 (OSe in) and pin 3 (OSe 
out). Its val ue 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 sti 11 low , replace the chip and re connect the c r ystal and resistor. If 
the value is t oo large, replace the resistor, and inspect the board for an 
open c ircuit between the Ie and the resistor. If the value is good and no 
Signal is present, rep lace the c r ystal. If there is still no oscillation, 
replace the IC . 
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Troubleshooting and Te3t1ng 
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Ta ble ij-5a. In itial HP-ijl C Logic peA Replaceable Parts 

REFERENCE HP PART 
DESIGNATION tl UMB ER 

OESC RIPTI ON REPLACES COP.MENT 

A3 508 1- 5564 PCA BOAR D, 00041 - 80001 
logic 

Cl 0180- 2910 CA PACITOR" 
ij70 uF, 
6V 

C2 0160- 057 1 CAPACITOR, 016 0- 3914 
470 pf 0.01 uf 

C3 01 80- 2925 CAPACITOR, 
82 uF, 

10V 
C4 0160- 5489 CAPACITOR, 0160- 0687, 

140 pF, 150 pF 
5~ 

C5 0160- 4685 CAPACITOR, 0160-0576 
0.1 uF, 
50V 

C6 01 60- 3802 CA PACITOR, 
150 pF, 
1O~ 

C8 0160- 3914 CAPACITOR, 
0 .01 uF, 
10~ 

C9 0180- 0575 CAPACITOR , 
2 .2 uF, 
15 V, 20~ 

Cl0 0180- 2663 CAPACITOR, 0180- 0376 
6.8 uf 33 uf 

0180- 2978 
33 uF 

CR l,CR5 1901 - 0868 DIODE, 
Schottky 

CR2 , CR3, 1901 - 1098 DIODE, , 

CR6,CR7 switching 
CR4 1902- 00 49 DIODE , zener , 

6.19V, 5~ 
Ll 9140- 0471 INDUCTOR, 9140- 0238 

82 uH, 5~ 
01 1853- 0482 TRANSISTOR, 1853- 0020 

PNP 

• - When installing, use washer W1 . See figure 6-1 . 
•• - Rfc: Reason for change . 

• Rfc - Cost U , 

Use wi th Rev. F 
display dri ver. 

Rfc - Cost 

Rfc-Update 

... 

... 
Rfc - Cost 

Rfc - Cost 

... 
, ... 

Rfc - Update 

... Rfc -, 
Poor Fit 

••• - When Ul-1 LF5- 0002 is installed , C8, C9 , CR3, CR4, CR7, and Ql 
sho uld be removed . 

OTY 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

4 

1 

1 

1 
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Table 4-5a . I nitial IIP-lllC Logic PCA Replac eable Pa r ts ( Conti nued ) 

REFEREN CE HP PART 
DESIGNATION rWMBER 

02 1854- 0857 

03 1854 - 0092 

Rl 0698 - 7187 

R2 0698- 6725 

R3 0698- 7097 

R4 0698 - 6000 

R5 0698 - 5426 

T1 91 40- 0647 

Ul 1 LF5- 0002 

U2 1826- 0953 

DESCRIPTION 

TRA riSISTOR, 
rl PN 

TRANSISTOR, 
NPN 

RESISTOR, 
2 Mohm, 
1/8 W, 5~ 

RESISTOR, 
100 Kohm, 
1/ 8W, 1 0 ~ 

RES ISTOR, 
1 Mohm, 
1/ 8W, 5~ 

RESISTOR, 
2 . 7K, 5~ 
1/8W 

RESISTOR, 
10K , 10~ 
1/ 8W 

INDUCTOR, 
toroidal , 
1 mH 

INTEGRATEO 
CIRCUIT , CPU 
INTEGRATEO 
CI RCUIT , 

bipo lar 
po wer 
s upply 

REPLACES CO MMENT 

185 4- 0668 • Rfc -, 
Poor Fit " ... 

•••• 

0698- 7187 •••• Rfc -, 
2 Mohm Value Change 

... 

... 
9100- 359 4 Rfc - Cost 

1 LE 3- 0002, • Rfc - Cost , 
lLA5- 000 1 
1826- 0566 •••• Rf c - Cos t , 

OTY 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• - When U1- 1LF5- 0002 is installed, C8 , C9 , CR3 , CR4 , CR7, 0 1 , and 02 
s hould be removed . 

.. - Rfc: Reason fo r change . 
... - When U3- 1LG9- 000 1 is installed, 03 , R4, and R5 should be removed . 

•••• - When U2- 1826- 0953 is i nstalled , R2 and R3 should be removed . 
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Table 4-5a. Initial HP-41C Logic peA Replaceable Par ts (Continued) 

REFEREN CE HP PART DESCRIPTION REPLACES CO MMENT 

DESIGNATI ON NUMBER 

U3 1 LG9-000 1 INTEGRATED U3- 1LE9- 0006 • 
CIRCUIT , - 1 LB7-0038 

ROM 0 , - 1 L67-0001 
120 K - 1LA3-0033 

- 1LA3- 0015 
Pri or ROM 0 
Array 

U4- 1LE9- D007 
-1L67- D039 
- 1 L67- 0002 
-1LA3-0016 

Prior ROM 1 
Array 

U5- 1 LE9- 0008 
-1 LB7- 0040 
- 1 LB7-0003 
-1 LA3-0022 

Prior ROM 2 
Array 

U6 1LA7-000 1 INTEGRATED 
CIRCUIT , 

DIS 0 
U7 1LE7-0001 INTEGRATED U7- 1 LA7-0002 Rfc-Cost " 

CI RCUIT , U8-1 LA7- 0003 
DIS 1 U9-1 LA7- 0004 

U10-1LA7- 0005 
W1 00041 - 20005 WASHER, ... Rfc-To , 

0 . 013 in compensate for 
thick change in new 

PC board 
thickness. 

Y1 0960- 0509 ALARM 
0460-1686 TAPE, foam 0460-1 447 Rfc-Quality 

0460-1528 Rfc - Update 

• - When U3- 1LG9-000 1 is installed, Q3, R4, and R5 should be 
removed . 

.. - Rfc: Reason f or change 
... - Use when in s tall in g the 508' - 5564 PC board . See figure 6- 1 . 

QTY 

1 

1 

1 

2 

1 
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Table 4-5b. HP-41C Two Transistor Logic PCA Replaceable Parts 

REFEREN CE HP PART 
DESIGNATION 

A3 508 1-556~ 

Cl 0180- 29 10 

C2 0160-0571 

C3 0180-2925 

C6 0160-3802 

C8 0160-391~ 

C9 0180- 0575 

Cl0 0180- 2663 

CR 1,CR5 1901-0868 

CR2 ,CR 3 1901-1098 
CR6,CR7 

CR~ 1902-00~9 

Ll 91~0-0 ~71 

01 1853-0~82 

DESC RIPTI ON 

PCA BOARD, 
logic 

CAPACITOR, 
47 0 uF, 
6V 

CA PACITOR, 
~70 pF 

CAPACITOR, 
82 uF, 
10V 

CAPACITOR, 
11.10 pF, 
5~ 

CAPACITOR, 
0.1 uF, 
50V 

CA PACITOR, 
150 pF, 
10~ 

CAPACITOR , 
0 . 01 uF, 
10~ 

CAPACITOR, 
2.2 uF, 
15V, 20~ 

CA PACITOR, 
6.8 uF 

DIODE, 
Schottky 

DIODE, 
switching 

DIODE, zener 
6.19V, 5~ 

INDUCTOR, 
82 uH, 5~ 

TRANSISTOR, 
PNP 

REPLACES 

OOO~ 1-8000 1 

0 160- 39 1~ 
0 . 01 uF 

0160- 0687 
150 pF 

0160- 0576 

• 

0180- 0376 
33 uF 

0180-2978 
33 uF 

91~0-0238 

1853-0020 

• - When installing, use wash er Wl. See figure 6-1 . 
.. - Rfc: Reason for change . 

COMM ENT ory 

" Rfc - Cost " 1 

1 

Use with Rev . F 1 
display driver. 

Rrc - Cost 1 

Rfc -Update 1 

1 

... 1 

••• 1 

Rrc-Cost 1 

Rfc-Cost 1 

2 

••• 4 

... 1 

Rrc-Update 1 

"', Rfc- 1 
Poor Fit 

... - When Ul-1LF5- 0002 is installed, C8, C9, CR3 , CR4, CR7, and Ql 
should be removed. 
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Table 4-5b. UP-'11C Two Transi s t or Logi c PCA Replaceable Parts (Continued) 

REFERENCE HP PART 
DESIG NATI ON 

DESCR IPTION REPLACES COMMENT QTY 

Q2 1854 - 0857 TRA NSISTOR. 1854-0668 • Rfc - 1 • 
NPN Poor Fit " 

R 1 0698-7 187 RESISTOR. 1 
2 Mohm . 
l / SW. 
5S 

R2 0698 - 6725 RESI STOR. ... 1 
100 Kohm . 
1/ 8W , 
lOS 

R3 0698 - 7097 RESI STOR. 0698-71 87 ••• I Rfc -Val ue 
1 Mohm 2 Mohm Change 
l / SW, 5~ 

T1 9140- 06 47 INDUCTOR, 9 100- 3594 Rfc - Cost 1 
t or o id al , 
1 mH 

U1 1LF5-0002 INTEGRATED 1LE 3- 0002 • Rfc- Cost 1 
• 

CIR CUIT • CPU 1LA5- 000 1 
U2 1826-095 3 INTEGRATED 1826- 0566 ... Rfc - Cos t 1 • 

CIRCUIT , 
bi po lar 
power 
supply 

U3 1LG9- 000 1 INTEGRATED U3- 1 LE9- 0006 1 
CIRCUIT • -1 LB7- 0038 

ROM 0 -lLB7- 000 1 
120K -1 LA 3- 0033 

-lLA 3- 00 15 
Prio r ROM 0 
Arr ay 

U4- 1 LE9- 0007 
- lLB7- 0039 
-1 LB7- 0002 
-l LA3- 0016 

Prior ROM 1 
Array 

• - When Ul-1LF5-0002 is i nsta lled , C8 , C9, CR3 . CR4 , Ql and 02 should 
be removed . 

.. - Rfc : Reaso n fo r c hange . 
... - When U2- 1826- 0953 is installed I R2 and R3 should be removed. 



HP- 41 Troubleshooting and Testing 

Table 4-5b. HP- 41C Two Transistor Logic peA Repl aceable Par ts ( Continued ) 

REFER ENC E HP PA RT DESC RI PTION REPLACES CO MMENT OTY 
DES IG ~JA T! ON NUMBER 

U5- 1 LE9- 0008 
- 1 LB7- 0040 
- 1 LB7- 0003 
- 1 LA3- 0022 

Prio r ROM 2 
Array 

U6 l LA7- 000 1 INTEGRATEO 1 
CIRC UIT I 

O/S 0 
U7 lLE7- 000 1 INTEGRATED U7-1 LA7- 0002 Rfc-Cost 1 

CI RUCIT , U8-1LA7- 000 3 
D/S l U9- 1LA7- 0004 

Ul 0- 1LA7- 0005 
Wl 00041- 20005 WA SHER, .. RFC- To 2 , 

0 . 013 in compensate f or 
thi c k change in ne w 

PC boa r d 
t hi c kness . 

Yl 0960- 0509 ALARM 1 
0460-1 688 TAPE I f oam 0460- 1447 Rf c - Quali t y. 

0460- 1528 Rfc - Update 

• - Rfc ; Re ason for change . 
•• - Use wh e n in s t al ling the 508 1-55 64 PC board • See figure 6-1. 
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HP-41 Troubleshoo ting and Testing 

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

REFERENCE HP PART 
DESIGNATION IIUt-lBER 

A3 5081 - 5564 

Cl 0180- 3229 

C2 0160 - 057 1 

C3 0180- 3228 

C4 0160- 5489 

C5 0160-4685 

C6 0160- 3802 

C7 0160- 3337 

Cl0 0180- 2663 

CR 1, CR5 19 01-0868 

CR2 ,CR3 1901-1098 
CR6, CR7 

CR4 1902 - 0049 

Ll 9140- 0471 

Rl 0698- 7187 

R2 0698-6725 

R3 0698-7097 

DES IGNATION 

PCA BOARD, 
l ogic 

CAPACITOR I 

1I70 uF I 
6V 

CAPACITOR, 
470 pF, 

CA PACITOR, 
100 uF, 
10V 

CA PACITOR, 
,tW pF I 
5~ 

CAPACITOR, 
0 .1 uF 
50V 

CAPACITOR, 
150 pF, 
1 0~ 

CA PACITOR, 
10 pF 

CAPACITOR, 
6.8 uF 

DIODE, 
Schottky 

DIODE I 

switching 
DIODE , zene r 

6 .1 9V , 5~ 
IN DUCTOR, 

82 uH, 5~ 
RESISTOR, 

2 Mohm, 
1/ 8W, 5~ 

RESISTOR, 
100 Kohm, 
1/ 8W, 1 0~ 

RESI STOR, 
1 Mohm I 

1/8W, 5~ 

REPLACES 

00041-80105 

0180- 3107 

0160- 3914 
0 .01 uF 

0180- 3108 

0160-0687 
150 pF 

0160-0576 

0180- 0376 
33 uF 

0180-2978 
33 uF 

9140- 0238 

0698-7187 
2 Mohm 

CO MMENT QTY 

• I RCc - Cost" 1 

Rfc - Size 1 

Use with Rev. F 1 
display driver. 
Rfc-Size 1 

Rfc - Cost 1 

RCc-Update 1 

1 

1 

Rrc-Cost 1 

Rfc-Cost 

2 

... 4 

... 1 

RCc-Update 1 

1 

.... 1 

.... , Rfc-Value 1 
Change 

• - When installing, use washer Wl. See figure 6-1 . 
.. - RCc : Re ason f or change . 

... - When Ul-1LF5-0002 is installed, CR3 . and CR4 should be removed . 
.... - When U2-1 826- 0953 is installed I R2 and R3 should be removed. 
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Troubleshooting and Testing 

Table 4-5c . Final HP-ij l C Logic PCA Replaceable Parts (Continued ) 

REFEREN CE HP PART 
DESIG NAT ION NUMBER 

DESCRIPTION REPLACES 

Tl 91qO- 06q7 INDUCTOR, 9100- 359Q 
toroidal, 
1 mH 

Ul lLF5- 0002 INTEGRATED lLE3- 0002 
CIRCUIT, CPU 

U2 1826-0953 INTEGRATED 1826- 0566 

U3 

U6 

U7 

WI 

Y1 

lLG9- 000 1 

CIRCUIT , 
bipo l ar 
power 
supply 

INTEGRATED 
CIRCUIT , 

ROM 0 , 
120K 

lLA7- 0001 INTEGRATED 
CI RCUIT , 

DIS 0 
l LE7-0001 INTEGRATED 

CIRCUIT , 
DIS 1 

000Ql -20005 WASHER 
0 . 013 in 
thi c k 

0960- 0509 ALARM 
0460- 16 88 TAPE , f oa m 

• - Rfc : Reason f or change . 

U3- 1LE9- 0006 
-1 LB7- 0038 
- lLB7- 000 1 
- 1 LA3- 0033 
- lLA3- 00 15 

Pri or ROM 0 
Array 
UQ- l LE9- 0007 

- lLB7- 0039 
- 1 LB7- 0002 
- .1 LA 3- 00 16 

Prior ROM 1 
Array 
U5-1 LE9-0008 

-1 LB7-00QO 
- lLB7- 0003 
- 1 LA 3- 0022 

Prior ROM 2 
Array 

OQ60- 1QQ7 
OQ60- 1528 

CO MMENT 

RCc - Cost ' 

.. , Rfc -Cost 

.11 I Rfc - Cost 

'1' • 

Rfc - Quali ty 
Rfc-Update 

•• - When Ul-1LF5- 0002 is i nstalled , eR) and CR4 s ho uld be removed . 
I" _ When U2- 1829- 0953 is installed, R2 and R3 should be removed 

.... - Use when installing the 50Bl-5561.l PC board. See figure 6- 1. 
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Troubleshooting and Testing 

Table ~-5d. Initial HP-41CV Logic peA Replaceable Parts 

REFEREIICE HP PART 
DESIGIIATI ON NUMBER 

A3 508 1-556 4 

Cl 0180- 29 10 

C2 0160- 0571 

DESC RIPTION REPLACES CO MMENT QTY 

" Rfc - Cost " 1 

0160- 3914 Use wi th Rev. F 1 

peA BOAR D, 
logic 

CAPACITOR , 
470 uF 
6V 

CAPACITOR, 
470 pF 

CAPACITOR , 
82 uf, 
10V 

display driver. 
C3 0180- 2925 

C6 0160- 3802 

C7 0160- 3337 

Cl0 0180- 2663 

CR1, CR5 190 1-0868 

CR2 ,CR3 190 1-1098 
CR6 ,CR7 

CR4 1902- 00 49 

Ll 9140- 0471 

Rl 0698- 7187 

R2 0698- 6725 

R3 0698- 7097 

CA PACITOR, 
140 pF 
5S 

CAPACITOR, 
O. 1 uF I 
SOV, 

CA PACITOR, 
150 pF, 
lOS 

CAPACITOR, 
10 pF 

CA PACITOR, 
6 .8 uF 

DIODE I 

Schottky 
DIODE, 

switc hing 
DIODE , zener 

6.19V, 5S 
INDUCTOR, 

82 uH, 5S 
RESISTOR, 

2 Mohm I 

1/ 8W, 5S 
RESISTOR, 

100 Kohm, 
1/ 8W IDS 

RESI STOR, 
1 Mohm 
1/8 W, 5S 

0160- 0687 
150 pF 

0160- 0576 

0180- 0376 
33 uF 

0180- 2978 
33 uF 

9140- 0238 

0698- 7187 
2 Mohm 

• - When installing, use washer Wl. See figure 6-1 . 
•• - RCc : Reason for change . 

RCc - Cos t 1 

RCc - Update 1 

RCc-Cost 1 

RCc-Cost 

2 

••• 4 

... 1 

RCc - Update 1 

1 

•••• 1 

.... RCc -Value 1 , 
change 

••• - When lLF5-0002 is installed, eR3 and CR 4 should be removed . 
.... - When U2-1826- 0953 is installed , H2 and R3 ahould be removed. 
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Tro uble3hooti ng a nd Te3tlng H P- ~ l 

Table 11 - 5d . Initial HP- lllCV Log l c PCA Re placeabl e Part s ( Con t i nue d ) 

REFERENCE HP PART DESCR IPTI ON REPLACES CO MMENT 
DESIG NAT ION NUMBER 

4- 5 4 

T1 91"0- 06 " 7 I1I DUCTOR , 9100- 359" Rfc - Cost · 
t oroidal , 
1 mH 

U1 1LF5- DOO2 INTEGRATE D 1LE3- 0002 •• Rfc - Cos t • 
CIRCUIT , CPU 

U2 1826- 0953 INTEGRATED 1826- 0566 ... Rfc - Cost , 
Cl RCUIT , 

bipo lar 
po wer 
supply 

U3 1LB9- 0001 INTEGR ATED U3- 1 LE9- 0006 
CIRCUIT, - 1 LB7- D038 

Rml 0 - 1 LB7- 0DO 1 
120K - 1LA3- 0033 

- 1LA3- 0015 
Pri o r ROM a 
Array 

U4- 1 LE9- 0007 
- 1LB7- 0039 
- 1LB7- 0002 
- 1LA3- 00 16 

Prior RO~l 1 
Array 

U5- 1LE9- 0D08 
- 1LB7- 0040 
- 1LB7- 0003 
- 1 LA3- 0022 

Prior ROM 2 
Array 

U6 1LA7- 0001 INTEGRATED 
CIRCUIT , 

DIS 0 
U7 1LE7- 0001 INTEGRATED 

CIRCUIT , 
DIS 1 

U8 1LE7- 0002 INTEGRATED 
CI RCUIT , 

DIS 2 

• - Rfc : Reas o n f o r c hange 
.. - When U1- 1LA5- 0002 is i nstalled, CR3 and CR4 shou ld be removed . 

... - When U2- ~ 18 26- 0953 i 3 i nstalled , R2 and R3 s ho uld be remo ved . 
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Troubl eshooting and Testing 

Table ~ - 5d . I nitial HP-~lCV Logic PCA Replaceable Parts (Continued) 

REFEREN CE HP PART DWSCRIPTION REPLACES COMMENT OTY 
DES I GNA TION NUMBER 

U9 lLE7- 0003 INTEGRATED 1 
CIRC UI T, 

DIS 3 
Ul 0 lLE7-000~ INTEGRATED 1 

CIRCUIT • 
DIS ~ 

Ull lLE7- 0005 INTEGRATEO 1 
CIRCUIT , 

DIS 5 
Wl OOO~ 1- 20005 WASHE R, • Rfc - To 2 • 

0 . 013 in compensate for 
thick c hange in new 

PC board 
thickness .•• 

Yl 0960 - 0509 ALARM 
O~60-1 688 TA PE, foam 0~60- 1~~7 Rfc - Quali ty 1 

• - Use when installing the 508 1-556 ~ PC board . See figure 6- 1 . 
II - Rfc: Reaso n fo r change. 
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Troubleshooting and Testing 

Tabl e 4-5e . HP-4 1C/CV Common Boar d Logic PCA Replac eable Part3 

REfEREN CE HP PART DESC RIPTI ON REPLACES CO MMENT 
DESIGNATI ON NUMBER 

A3 508 1-556~ PCA BOARD , 508 1- 5563 • Rrc - Cost " , 
l ogic 

Cl 0180- 3229 CAPACITOR, 0 180- 3 107 Rfc - Size 
470 uF, 
6V 

C2 0160- 0571 CAPACITOR, 0 1 60- 39 1~ Use wi th Rev. f 
~70 pf display dri ver . 

C3 0 180- 3228 CAPACITOR, 0 180- 3108 Rfc - Size 
l Oa uF. 
10 V 

C ~ 0160-5~89 CAPACITOR. 0160- 0687 . Rfc - Cost 
1~ 0 pf 
5~ 

C5 0 160- ~685 CAPACITOR, 0 160- 0576 Rfc - Update 
O. 1 uF, 
50V 

C6 0 160- 3802 CAPACITOR, 
150 pF I 

1 0~ 
C7 0160- 3337 CA PACITOR , 

10 pf 
Cl 0 0 180- 2663 CAPACITOR, 0 180- 0376 Rfc - Cost 

6.8 uf 33 uf 
0 180- 2978 Rfc - Cos t 

CR 1 , CR5 190 1-0868 DIODE, 33 uf 
Schottky 

CR2, CR3 190 1- 1098 DIODE , 
CR6, CR7 swi tching 

Ll 91 ~ 0-0 ~ 7 1 INDU CTOR , 9 1~ 0 -0238 Rfc - Update 
82 uH , 5% 

L2 91~0-06~7 IN DUCTO R, 
t oro idal, 
1 mH 

Rl 0683- 2055 RESISTOR , 0698- 71 8 7 Rfc-Cos t 
2 Moh rn, 1/8W 
1/ 4101, 5~ 

R2 0683- 1 0~5 RESISTOR, 0698- 6725 II. Rfc - Cost , 
100 Kohm, 1/8W 
1/~W 5~ 

• - When installing, use washer lol l . See figure 6- 1 . 
.. - Rfc : Reason f or cha nge 

.. . - When U2-1826- 0953 is installed, R2 should be removed . 
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TroU ble s hootin g and Te sting HP- 41 

Table 11-5e. HP- l l lC/CV Commo n Board Logic PCA Replacea ble Parts ( Continued) 

REFERENCE HP PART DESCR IPTION REPLACES COHI~ENT 
DESIG NATION NU I~BER 

4- 60 

R3 0683 - 1055 RESISTOR , 0698- 7097 • Rfc - Cost .. , 
1 l1ohm . 
1/ 4W. 5~ 

Ul l LF5- 0002 HJTEGRATED lLE 3- 0002 Rfc - Cost 
CI RCU IT , CPU 

U2 1826 - 0953 INTEGR ATED 1826- 0566 • Rfc - Cost , 
CIR CUIT , 

bipo lar 
po wer 
suppl y 

U3 1 LG9- 000 1 INTEGRATEO U3- 1LE9- 0006 
C1 RCUIT , - ILB7- 0038 

ROfl 0 -1 LB7- 000 1 
120K - ILA3- 00 15 

Pr i o r ROM 0 
Array 

U4-1LE9- 0007 
- 1 LB7- 0039 
- 1 LB7- 0002 
- 1LA3- 00 16 

Prior ROM 1 
Array 

U5-1LE9- 0008 
- 1 LB7- 004 0 
-1 LB7- 000 3 
- ILA 3- 0022 

Prior ROM 2 

U6 lLA7- 000 1 
Array 

INTEGRATED 
CIRCU IT , 

DIS 0 
U7 1LE7- 000 1 INTEGRATED 

CIRCUIT , 
DIS 1 

US 1LE7- 0002 INTEGRATED ... 
CIRCUIT , 

DIS 2 

• - When U2-1 826-0953 is in stalled, R2 and R3 should be removed . 
.. - Rfc: Reaso n f or change 

... - When this PCA is used in the HP - 1.I1 CV, it also contains this 
IC. 
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HP- 41 Troubleshooting and Testing 

Table ~-5e . HP -41 C/CV Common Board Logic pe A Replac eable Parts (Conti nued) 

RE FEREN CE HP PART DESCRIPTI ON REPLACES CO MMENT QTY 
DES IGttAT ION tlU MBER 

U9 lLE7- 0003 INTEGR ATED • 1 
CIRCUIT , 

DIS 3 
Ul 0 lLE7- 0004 INTEG RATED • 1 

CIR CUIT. 
DIS 4 

Ull lLE7- 0005 INTEGRATED • 1 
CIRCUIT , 

DIS 5 
Wl 000 41 - 20005 WASHER, .. RCc -To 2 , 

0. 013 i n compensate for 
thic k the change in 

PC board 
thickness .... 

Yl 0960- 0509 ALARM 1 
0460- 16B8 TAPE, foam 0460- 1447 Rrc -Qual i ty 

0460-1 528 RCc - Update 

• - When this peA is used in the HP - 41 CV, it al so contains these res. .. - Use when inst alling the 508 1-5564 PC board. See figure 6-1. ... - Rfc : Reason for change . 
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HP-41 Tr oubleshoot ing and Tes ting 

Tab l e ~-5 f. HP-~ l CICV/CX Common Board Logic peA Replac e abl e Par t s 

REFERENCE HP PART DESCRIPTlOIi REPLACES COMMENT QTY 
DESIGNATION NUMBER 

A3 5081 - 5564 PCA BOARD , • 1 
logic 

Cl 0 180 - 3229 CAPACITOR, 1 
~70 uF I 
6V 

C2 0 160- 057 1 CAPACITOR, 1 
470 pF 

C3 0 180- 3228 CA PACITOR, 1 
100 uf, 
10V 

C4 0160- 5489 CAPACITOR, 1 
140 pF, 
5~ 

C5 , C 10 0 160- 468 5 CA PACITOR, 2 
O. 1 uF , 
50V 

C6 0160- 3802 CA PACITOR , 1 
150 pF , 
10~ 

C7 0160- 3337 CAPACITOR , 1 
10 pF 

CR1, CR5 190 1- 0868 DIODE, 2 
Scho ttky 

CR2 , CR6 190 1- 1098 DIODE, 2 
switchin g 

Ll 9140- 0471 INDU CTOR, 1 
82 uH , 5~ 

L2 91 40- 0647 I NDU CTOR, 1 
t o ro idal , 
1 mH 

R 1 0683 - 2055 RESISTOR 1 
2 Moh m 
1/ 4W I 5~ 

R4 0683- 2265 RESISTOR , Used in 1 
22 ~!ohm , HP-41CX anI y. 
1 0 ~ 

Ul lLF5- 0002 INTEGRATED 1 
CIR CUIT , CPU 

U2 1826- 0953 INTEGRATED 1 
CIRCUIT , 

bipolar 
po wer 
supply 

• - When installing , use washer Wl , See fi gure 6-1. 
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Troubleshoo ting and Te3ting II P- 41 

Table II - Sf. II P-111CICV/CX Common Uoard Log ic PCA Repl aceabl e Parts 
(Continued ) 

REFEIlE NCE liP I'~HT 
DESIG N~Tl ON NUMBEIl 

U3 

U6 

U7 

U8 

U9 

UIO 

U II 

U12 

UI 3 

WI 

Y1 
Y2 

1 LG9- 000 1 

lLA7- 000 1 

ILE7-000 1 

ILE7- 0004 

ILE7- 0005 

lLG 9- 00 11 

1 LF6- 000 1 

ILE7- 0006 

lLE7- 0007 

000 41 - 20005 

0960- 0509 
041 0-1 38 1 

0460- 1688 

0460- 185 1 

DESC RIPTI OII 

I NTEGR~TED 
CIRCUIT , 

ROM 0 
120K 

I NTEGR~TED 
CIRCUIT , 

DIS 0 
IIlTEGRATED 
CIRCUIT , 

DIS 1 
IN TEG RAT ED 
CIRCUIT , 

DIS 4 
IIITEGRATE D 
CI RCUIT , 

DIS 5 
INTEGR~TED 
CI RCUIT , 

ROM 1 , 
120K 

INTEGRATED 
CIRCUIT , 

timer 
INTEGRATED 
CIRCUlT , 

DIS 6 
INTEGRATED 
CIR CUIT , 

DIS 7 
WA SHE.R, 

0 . 0 13 In 
ALARM 
CRYSTAL, 

quartz 
TAPE , foa m, 

ala r'm 
TAPE, foa m 

cr ystal 

• - When used in the HP- 41CX , U3 is 
•• - When used in the HP - 41 CV, U6 1S 

- When used in the HP- 41 CV, U1 is ... 

REPL!,CES 

a I LG 9- 0008 . 
a lLE7- 0002 . 
a ILE7- 0003 . 

• 

.. 

... 
Used i n the 
HP- 41CV. 

Used in the 
HP-4I CV. 

Used In the 
IIP- 41 CX . 

Used in the 
HP - 41 CX. 

Used in the 
HP - 41 CX. 

Used in the 
HP - 41 CX 

•••• 

**.", Used in 
the HP-~ 1 CX . 

Used in the 
HP- 4I CX. 

OTY 

I 

I 

1 

1 

I 

1 

I 

1 

I 

2 

I 
I 

•••• - Use when rep lacing ol d PC boar ds to compensate for the d ifference 

••••• 

4- 66 

in board thi c kne sses . 
_ DC NOT ALLOW TAPE TO TOUCH CRY STAL LEADS . OTHERWI SE Tll1E IC flAY 

FAIL TO OPERATE. 



HP-41 

.J.-
YI 

' 0 ' 0 , 0 ' 0 ' 0 
CI U9 UI2 UI3 U4 UIO 

U8 U7 U6 us U3 

J - -L....}-
...J 

/ "-L2 N I \ C3 ~ 
0 I 0 ilL , 

I UI 

'" 
C2 

\ 0 I 
@ , \ 0 

5 \ u / UII 
I cR611 

'-D 

CR~~ 
// .. 

U2 ~ 
~ 
m 

0 
CID 

0 0 

I " RI 
Y2 ... 

"- .I 

Figure ~ - a f. H P -~'C/CV/CX Comm on Board Component Location Diagram 



I 

I 

I 

I 
I 

I 

- -

, .. 

- -
0<1 1(1 ' '''''''l ~U[~[,,:[ 
OI:l' .... . IIO"i . ~t SoooW'ol . 
' 0. [OOoO'I.lI! OUI'~" I00<. 
'0(1" [ "","0":"' 0( t " "" 10« 
01 1_ un ....... DUI'~" I1" " , 

- -

.. .. .. . - ..... -

, 
I 

-

-

- -

- -

I 

--.. 
. ... . .. - ...... IL _ _ ,-. ____ ,-.,- - ~ - - - _ .. ~ .. • : 

.~-1"t-~ 

._-.-

_ .. ---

" (I . " 

- -- -
- -- -

... 
I~"" I I 

" lUI . , ." , .. -.. ~ ... 
'" , " .. lUI ., ." , .. -.. ~ ... 
.. , 

" " lUI .. . " u. -.. ~ ... 
-

- -

- -.-. 

- -

" .. 

- -
- -

.. ..... . .......... 

u. 
..~ 

.. ., 
m 
,,~ 

.. .. ... 
,,~ 

, 

-

-

-

I 
I 

- -

. " 

I 
I 

I 
I 

I 

10 ' I .. ., 
U. 
he 

.. .. 
u. .-
" .. 
'" .~ 
-

-
} -
- , 

- -
- -

h 
~ 

'. DOl>. ... 

~ 

'. DU O 
,~ 

-

Troubleshooting and Testing 

" 

" " " " " " " " " " 
, , , , , 
• 
" • • • 

r..",--- - --
t eATTEAY CASE .S S[~ BlTI 

L __ 

1(lIS n 

" -.. ." U • DU o . - ... 

I I , 
I, 
1\ 1'--

I 
I 

I 
I 
I 

I , 
-- -- , 

- -

,-

, 

" , 

" , 

" 

•• 

.. 

Figure q-9f. HP-Q1C/CV/CX Common Board ~hematic Diagram 

4-67/4-68 

-, 



• 



Service Module a nd Diagnostic ROM 

5-1. INTRODUCTION 

SECTION 
V 

5- 2 . This section gives a summary of the capabilities of the plug-in serVI ce 
module, ET-11966, and the new diagnostic ROM, 5061 - 7221 . Both tables are 
intended as a reference only. Do no t use them as test proc edures. 

5- 3 . The plug- in service modules are capable of performing diagnostic tests 
on essent ially all portions of the HP-41 calc ulators . In additi on, ET- '1966 
ca n test plug- in memory modules , and the HP 82104A Card Reader. The 
506 1-7221 can also te st timer and extended functi on modules . Either module 
can test it se lf . The calculator ' s display is used to give a visual output of 
tes t resu l t s . 

5- 4 . Table 5- 1 summar izes the capabilities o f E1-11 966. Options, 
poss ible LCD displays , commen ts , and actions are described for ea ch test. 
Refer to paragraph 4- 1 for addit i onal information about using the module. 
See figure 4-1 to dete rmi ne key assignments for speci fyi ng pa rt icular tests. 

5- 5 . Tab le 5- 2 provides the same information for the 5061 - 1221 diagnos tic 
ROM. Refer t o paragra ph 4-1 2 fo r further information about using the ROM. 

5- 1/ 5- 2 
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- Tabl.5· 2. Summary o . 50111 · 722 1 Ol.gng.tlc ROM Op.r.llon 

rn' LCO Ol.pl.y Commenl Nu, SlIP 

• CPU CPU OK Tested por tion 01 CPU Is good ., Prcs~'OI' lest selection, o r plOSS IIny lest k.y 
CPU BAD 1.5164 portion 01 CPU Is bad. Press ( )I<] '0 lum 011 Ih. t.Ic\IIIIOI. 
(blank ) Calc:ula\DI" has undiagnosed maUuncllOl'l . Remove batl"ies to lurn oft the ~k:ulalor. 

Tes' SHEer TEST Ready lor lest selec: lion. Press any lest key (manual operation). Of Pless ( HlG/ooI J ( .... ' CV). 01 (U8"1 
( .... ,eX) to select automatic operation. 

Salecllon (AUTOI Inolcales salec tlon 01 automatic opc!l!ltlon. PfI!SS any last kay (automat ic operat ion) . or p"IU ( .vs 1.0 c8I'\Cei 8ulO-
malic; operallon. 

t Dtsplay SOME DIS BAD lodic"es Impl'oper DIS response t t Press ( ""51 lor last Hlectlon. 01' prlls Iny tlSt key 
ORtV/CPU BAD Display driver or CPU Is blld. It Pron ( IIIS ) 101' lesl 5!!lecllon, 01 press any tost key . 
D/SP DRV BAD Display driver Is bad I t Press I II/ SI IQI' tesl selec tion, or pren Iny test key 

_IC NO POWER UP Reter to dolalled procedure. 
TIME IC TEsr Test In progron 
TIME IC all' Time Ie Is good. 
TIME Ie SAD Tlmo Ie Is bad. 

nm. NO POWER UP Reier 10 detailed procedure 
1.1001,110 T/ME /e TEST TOSI In progress. 

TIME Ie 011' Time module Is good. Press 111/; 1101' test selection, or pren tny lut key. 
T/ME IC BAD nme modllle Is btd Pres~or tost sol(lc;tlon, or press any lest "ay. 

e"lorldod IHUNCT TEST Test I" progress. 
Funct ion (bli nk) CalculllOl' Is in SLEEP mode Press ~ to t(lmpllle . 
Module I ·FUNCT all' Module Is good. Pren 'I/SI IOf test nl(lc; tlon, Qf pren a ny test kiY. 

I ·FUNCT BAD Module Is bad. PrlSS I" /S) 101' lest selecllon, Of p<eSl I ny lest key. 

Frequency XXIII'HZ Malnlrllme c.lock trequency shOuld be 3.0 to PrlSS I IVS ) 101' tes t selection, 01' Pleu any tes t key. 
380 KHZ. 

E"lended x.tffEM TEST Test In progress. 
MemOf'j (blank) Calcuillor is IfI SLEEP mode. Press IE to complele. Mod,. X'MEM all' Module Is good. Prell [!ill tor '1St sel&elton. or pr.SS . ny test kty 

XoMEM BAD Module Is bad. PIO" IA!I) 101' tesl selection, 01' PIOU any lest "'IY. 

Service SRV MOD TEST Olsplay dUl lng lesi. •• 

M""", SM'·2:A OK Service moduli Is good. ., PrlSSUi /SHOI' tes t .. lec tlon. 01' prlSS Iny test .... Y 
SRV MOD BAD Service mooule Is bad. PIO" 1"/1) lor lest Sllectlon, 01' Plen any test .... Y. 

• This test Is Included IfI Ihe mult iple lest sequence only dUllng lutomatic operetion . ,. Pren 1'115) tor I"Y o ther key) to stop eutomat ic opelltiOn, II Silected. 

t Tnls test Is Included In the multlpll tes t sequlnce. tt When perlOl'med In mlnua! nluillpil mool. preu , 'v i) to continue 
lequencI , 01 PlIU any test koy 10 porlOlm Ihat Itsi. 

t This test Is Included In lhe multiple 1151 lequence only during mlnUl1 optrllion. tt Prln Iny ~IY .~ceplIA)'I IO IIOP lulomatlc Opefflllon, II sellcltld 

NOli: PillS [2!l lt any lime during tnlln-g 10 tlJln ott the cllcull lOf II the end 01 IIle lU I lectlon. with Ihr .. IJIcep. 
lions: dUl lng Ihe klyboerd lOll , during Ihe Illep til' , arid during Iha kayeodl ' III. 
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, • J -..... -, ~ 'V' .... . ...;lung segment opa/allon , t i Pross and hold IE!) 10 pause , . 
rl!t!'l!l!l! l!r rl.'re 

t D'S 
U Prass @!) IOf lest selection, or pross any lUI key. 

OfS TEST DISPlay dUllng lest 
DIS OK 

.. 
All DIS IC' s alO gOOd. 

DIS 0,2, BAD •• Press 1"'51 IOf 1051 selection, Of pross Iny last lie 
IIldICaied DIS Ie' s ale bad, 

t ROM ROM rEST 
f t Pross mill lor los, seleel/on, or pross any los, lie;: 

Disploy during 1051. 
ROM 01{ 

.. 
All ROM IC 's aro gOOd, 

ROM 0 ,2, BAD •• Press I A/S I lor leSI solecilon, 01' press any test ko 
Indicated ROM IC's 110 bad. 

t Korboll/d 
t t PrBss I AIS "01' leSI selection, or press II ny lest ke;: 

KY80ARD TEST Display during lost 
:;~~~!,~ya In ordot Piau rnml AISJ 10 stop aulorna rlc oper.,lon, " 

ICYBOARO 01( 
All keys '801510100 In proper sequence 

KYBOARD BAD Prou 111181 lor 10s1 selection, o' press I lly IO SI kay 
Koy entered out 01 aequence or nOI r~l.tered 

DOUBLE ENTER 
P.Oporty. ~r:::,~1 Alsl lor letl selecUoo (lor relesl opllon" n menual multiple 

Noisy entry 01 e key. ::::::).f]ZlJ ' All! 'or Ie,. s&leellon (lor rete,. oplfon In manual mult iple 

/(\'BD AGAIN? 
Messoge IIl1ef ,he tes , resul,s (menus' mulUp/e 

Prell ® or I III, 110 conUnue .equence or ptess ro lI!J G.iU 
mode). 

t Siandby 
repe.1 Ie,., " • . or. 10 

STANDBr TEST DISpllly during tos, . 
CPU BAD Preu [!ZIJ (or IIny olher keYI 10 complele le51 

CPU Is bed. 
STANDBr 01( Memory maintained In STANDBy mOde tt Prau ~ 'or lesl " 'eellon, or pr ... Iny Ill i kay 

MEM 1,2,LOST Contanl. 01 Indlcaled IC', al',rod. . .. Pr ... , AI" tor lUI " 'eel/on, or pte .. Iny lu, kiY' 

f: Sleep 
tt Pr ... pil ll 'Ot" I." 'election, or pr ... I"y ' .. t kl)'.' 

StUii' TEST DI.plly It lIarl 01 lell. 
CPU BAD CPU I. b.d, 

• 
(blink) Pf~'r blink dl.,)' In SLEEP mod • . tt P'''II "21 "or 1.11 "/wc;IIorI, or pro .. , Iny la" key. 

SLEEP OK 
Pr ... a"), key a"c:apl ~ 10 varl'y no ' .. pan .. ,....., pre" (EJ 10 

01048I00I)' maintained In SLEEP ~. COI'I"\fIIela III', . 

MEM D.I,LOaT Con'en'a 0' Indlcllad IC'I altered, ,- P, .... 8?11 'or 1111 l-"erlon, or pr .. 1 Iny , •• / kly, 

f Muhipso AU. T •• n OK All 11"1 In mulrlple a.QUlr)QI _. palled . 
H Prl .. (-I lor "'1 111 1 cllDn. or ",_ any _, ... .,.. 

. ~..., """0" "' .. ,.,. .. IIVI) tor lilt .ellctlott, or",... "'),- '"' kI 
::~::~~ 11'" In muI'~ lequ __ , ~.'II"'iI ,_ '"I "I, "IDn, __ I .., lilt ... : : 

II - Dill",... 2 _ 0 / 8 , :II _ AO,"" ... _ If.,... 
boOrd. ~ - 3 .ontnly. (1 ' - :!(8(I~' , - ~ - --

Ctll'lr tlCIor 

~nJC ~( q; .. : .r ' 
~ n"o"o~~· UI " 
" : C . J ' . • Disploys lor evalua,1ng CMertlCIer Sll lKIule ,,~~ . r . , • H PlesS end hold IAIS) 10 p.u,e. 
II ,,'J·,'~ 'O~ " 
~,.' , .. !,oC d . ·· .:.,., : . 

KeycOde Kf"I'COOE TEST DIsplay .t lI.n 01 teSI. 

" Row end column 01 prened key. P'IISS I A/s)1 AIS I lor tell selecllon, o,"etwlse conllnue tesllng. 

DOUBLE ENTER Noisy entry 0' like)'. P,oss I AIS )1 ""sI lor ttlll setllC IlDn, olherwl,. contInue testing. 

CPU BAD Invalid row or column number glnereled by 
CPU. Pless I A/S) ! AIS I lor ItIIl selOCllon, otherwise conllnue lestlng. 

ROMID 0 :000 -4ICV In,ern.1 ROM's heve Indlcaled lovI510n,. Press I AIS] lor tesl selllCtlon, or pleu any 10.' III)'. 

Chock O;NFL I:C&C·4IC;r 

Glneral NO ROM FOUND No plug-In ROMs were lound. 

RO'" GfN RO'" TEST Test In pragrou. End 01 lesl Indicated b)' I single beep. 

XX'XX BAD Indlcaled ROM Is bad. Press (IUS ] for t'" selactlon, or press an), lesl kay. 

U 'XX GOOD Ind/ca td ROM It good. 0._ ""N DIBOUNCE Display during lesl. Prass ke)'s In orW. P,ns (1Vi IliVS ] 10 .Iop lulomallc operation, " 

seleetac/. 

ICYSOARO OK All key. regislered In proper sequence. PIISS I A/IiI] for lest H leellon, or press an)' Inl ke)'. 

/(Y80ARD BAD Key entered oul 01 sequence or nol reglslered Press (IllS I( AI1 t lor ItIIl selecllon. 

properly. 
DOUSL.l ENTER Noisy enlry 01 key. Pl'es~lor ItII l Hlectlon. 

Ouad ME'" MOD TEST Display al slar, 01 lest. •• 

Memory (btank) Propel blank dIsplay In SLEEP mode [manual Preu ~'o CQIl'IpI,te Inl. 

Moduto operetlon). 
MEM MOD 0 1( Memory module I, good. . , Plln( A/S I lor ,ut sl!Kllen, Of prlU any ItIIl key. 

ME'" MOD BAD Memory module Is bad. P' ISS IlUsllor. tUI Sllecllon, or press .ny 1811 key. 

Appllcltlon API MOD TEST Dlspla)' durIng Iut. •• 

Module API MOD 01( AppJlcelion modul, Is good. .. PrtsS(A/! I lor I'SI selllC tJon, or pun s any 1111 key. 

(4K •.. I 6K InclUSive) API MOD SAD Application module Is bad. Press I A/si lor ,esl selection, or prln Iny lut kl)'. 

Appllcalion MA· IS 10 , revlslon lor good slng!l -chlp modulfl . Pren(AIS] lor tut setecllon. or ptlSS any lest kiY. 

Module 10 ST· IS ST· IA to·s. ,avlstons lor gOO<l double-eh!p modulo. Press I AIS] lor '05t slIlection, or pless any lest key. 

- - - ~ • - ~, 

_Ie NO I'OWVI IJII All.,. 10 detalled procedron. 

"MEtc rnT T .. I In progrll'. 
TIME Ie OK Tlml IC II good. 

"ME Ie SAD TIme IC II r.cr. 

TTmo NO POWER UP Rlflr 10 dllalled proc!dure. , MIlduM TIME Ie TEST Til l In progress. 
T/ME IC 01( Time module I. gOO<l. P"ul AIS Ilor tllSt nlaCllon, or PIUS any Itlt key. 

T/IilE Ie SAD TIme modufl Is bid. P" .. 'A/S I ' or list s.electlon, or prl .. any IISI key. 

.. ,"""" X·FUNCT TnT Tesl In praglen . 

Function (blank) Calcuillor Is In SLEEP mode. Prus (2EJ '0 compille. 

'" Mod,. X·FUNCT 01( Module Is good. PreSS(A/S] lor tes l selecUon, or pren In)' '151 kl)'. 

X·FUNCT BAD Module Is bad. Pren~ I lor lest selection, or ptln any 11.1 key. " < 

• 

.... 
Frequency ;ru KHZ Malnlrame clock Irequency $hoold be 340 10 PlesS (AIS I lor lest selec:tlon, or prln I ny teSl kiY. 0 

380 KHZ. 
~ 

... ,"""" "'''EM TEST Test In ptag'ess . 
if 

M.mO<y (blank) Calcu/IIOI' Is In SLEEP rnode. Preu @ID 'o complele. 
e. 

" 
"'''''''. ;(·MEIIf OK Module Is gOO<l. Press (IIISI IOI' .esl selecl lon, or prln In)' Itst kly. ... 

;r·MEM BAD Module I. bad. pres~or 'es t selecUOn, 01' pre" any test kl)'. ~ 

~ 

Seo-1ce SRV MOD TEST Dlsplly during till. •• ~ 

Module SM·2:A OK Sa~lce module Is good. .. Press I A/S] for lesl selec tion, or prl" Iny It" key. e. 

SRV MOO BAD Sorvlce module Is bed. Prus 1 A/'l lor 1111 Sllectlon, or prus Iny til t key. g 

• This lesl I. Included In the multiple tesl .equence only during eutomatlc operation . " Preu [!ZIl (or any other key) 10 "OJ) ,Ulom'llc opeIal lon, II salKted. ~ .. 
t This lest Is Included In Ihe mulUpil list sequlnee. tt When perlormad In m.nual multlpie mode, preul!!!) to continua ~ 

'"UOncl, or press Iny tut kl)' 10 petlorlll thaI 11ISt. 0 
~ 

VI f ThIs "sl I. Included In Ihe multlplfl "" aequante only dUllng manual opelation. f* Press fln~ key alcepf I lIIi I 10 .Iop lutomallc opel"Ion, II ulect.cr. .. 
~. 

I 
0 

VI Nota: P,ess (2D II any time during testing to turn oil tha ClI~talor al the end 01 thl ilit .ection, with IIv" u CI?-

"- '" 
VI lions: dur Ing Ihe keyboard test , during Ihe steep test , end during Ihe klycode 1111. 0 

I " 
'" 
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Repl aceable Part s 

6-1. INTRODUCTION 

SECTI ON 
VI 

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

6- 3 . Replaceable parts f o r the logic peAs (table 4- 5a th r ough f) are listed 
f or convenien ce in fr ont of thei r component location and s c hematic diagrams. 
in sec ti o n IV. 

6-4. ORDERING INFORMATION 

6- 5 . To order replacement parts or assemblies, 
Corporate Parts Center or Parts Center Europe . 
informati on fo r eac h part ordered: 

a . Calculator model and serial number . 

b . HP part numbe r . 

c . Desc ripti on. 

address or der or inquiry to 
Speci fy the following 

d. Complet e referen ce designation ( if applicable). 

• 
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Re placeable Parts 

Table 6-1 . II P -~ 1 Re placeable Parts 

INDEX 
IIUMBER , 

FIGURE 6- 1 

1 

2' 

3 
4 
5 

6" 
7 
8 
9 
10 
11 
12 
13 
14 

15 

16 

17 " 
18 

19 
20 
21 III 
22 *** 

----
HP PART 
NUMBER 

000 41 - 60009 
000 41 - 40005 
0004 1- 00009 

1460- 1695 
00041 - 60912 
000 41 - 60147 

1660- 1350 
125 1- 7987 
1990 - 0798 
034 0 - 0 9 19 

000 41-40147 
0460-1 553 

000 41 - 60XXX 
000 41 - 60008 
000 41 - 60907 

7 121 - 0337 
7 12 1- 1354 

000 41 - 20002 
0004 1- 60100 
00041 - 40006 

1251 - 573 1 
000 41 - 40025 

40 40 - 1522 
000 41 - 40007 

0403 - 0279 
7 120- 8153 
7 12 1- 1848 

000 41 - 80021 
7 120- 8154 

000 41 - 80022 
3050- 105 1 
3050- 111 1 
3050- 111 2 
27 40- 0014 
27 40- 00 13 

00041 - 4006'( 
062 4 - 0 435 
062 4 - 0 436 
062 " - 0 432 

00041 - 40064 
1460- 1767 

0004 1- 20005 

OESC RIPTI ON 

ASSH1BLY , battery case ( A5) 
o CASE, battery 
o KEEPER , battery 
o SPRING, battery 
ASS EMBLY, displa y ( A2) 
a ASSE1~BLY, dis play drive r ( A2U2) 
o CLIP , display 
a CO NllECTOR, display ( A2 Pl ) 
a OI S PLAY , liquid c r ystal ( LCD) 
o INSULATOR, displa y 
o LOC ATOR, display 
o TAPE , adhesive transfer 
ASSEMBLY , logi c PC ( A3) 
ASS E1·1B LY, lIO (A4) 
ASSEMBLY, keyboard , serVlce (A l ) 
OVERLAY , (O l C) 
OVERLAY , ( 41CV/C X) 
BALL , ac con tac t 
CAS E, bottom 
CASE, center 
CO NNECTOR, l ogic ( P2) 
CO VER, ac tunne l 
CO VER , battery recess 
DOOR , 110 blank 
FOOT, ru bber 
LABEL , logo (4 1C) 
LABEL, logo ( 41 CV) 
LABEL , l ogo (4 1CX) 
LABEL , alpha (41C/C V) 
LABE L , al pha ( "l CX) 
SPACER , 0 . 80- inc h ( wh ite) 
SPACER , 0 . 7S - inch (red) 
SPACER, O. 70- inch (blue) 
II UT , hex 
NUT , hex ( undersized) 
RETAINER , ac contact 
SC REW , 0 . 25 - inc h 
SC RE W, 0 . 38 - inch (ove rs i zed) 
SCR EW , 0 . 75- inch 
SHIELD, display 
SPRING, ac co nta ct 
WASH ER , 0 . 013 inch 

OTY 

1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
1 

1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
4 
4 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
1 
2 

2 
1 

2 
2 

* When updating fr om <:l rev F" display driver hybrid (square plas tic cover 
over Ie ' s) you mus t replace C2 with a ~7 0u f capacitor. 

** Remov ed on later versions . 
••• Use only with the 508 1 -556~ logic board. 
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Hemor y/Application Hodule Test 

A-1. I NTRODUCTION 

APPENDIX 
A 

A- 2 . This appendix con tains information ne cessary to test HP - 41 s tyle memory 
modules and application modules. These modules are not repai r able . A module 
should be replaced if it is defec tive . 

A-3. DESCRIPTION 

A- 4 . Memory and applica ti on modules compatible with the HP- 41 s tyle 
calculator are designed t o expand the ca pabilities of the calculator system . 
They interface with the calc ulator through its input l output ports , whi ch 
electric ally connect the CMOS hybrid I C' s in the modules directly t o the main 
system lines . Specifications for the modules are presented in table A- l . 

A- 5 . Each HP 82 106A Memory Module conta ins 64 
can accommodate 44 8 bytes of prog r am memory . 
ca lculator ' s continuous memory . 

registe r s of data memor y, which 
The mod ules become part of the 

Table A- l . Module Specifications 

Physi cal Properties 

0 Leng t h : 
0 Width: 
0 Height: 
0 Weight: 

3 . 12 centimeter s ( 1. 23 inches). 
2 .95 centimeters ' 1. 16 inches) . 
0 . 89 centimeters (0 .35 inches). 
5 . 9 grams (0.21 ounces) . 

Compatibility 

o Plugs into HP - 41 style calculator . 
o Power supplied by the calc ulator . 

Temper ature 

o 
o 

Operating: 
St orage: 

0' to 45' C (]r to 11 3' F) . 
_20' t o 65' C ( _4' to 149' F). 

A- 1 
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Mcmor y/Appl lcaLlon Modul e Test. HP- Ill 

A- 6 . Each plug-in applicat.ion module contains 11, 8 ,1 2 , or 16 K byte s o f 
mic roprogranrned memory . A maximum o f 3 1 differ ent. versi ons may be available . 

A- 7 . TIle memory and applic<ltion modules operate as an extension o f the 
ca l c ula t o r ' s DIS and 1l0H capabili ti es . Their interaction with the calculator 
syst.em is Identical to that. o f the mai n DIS and RO ~I I C' s . 

A-S . I DE NTIFICATION 

A- 9. The ser' lal number o f the memory module or application module is used 
for determination o f warr a nty statu s , It is l ocated on the bottom of the 
mod ule bel o w the label . Its formClt is desc ribed below: 

Y Y W W 
--- ---

• • , , , , , , , , 
, , +--------------------- Week manu f ac tured . 

+- ------------------------ Year manu factured 
( year s si nce 1960) 

A-l o. DIAGNOSTIC TEST 

A- II . Test a memory module or application module by perfor ming the follo wing 
procedures and observing the indicated displays , For each ste p or conditi on 
that can occur , the re s ulting LCD display on the test ca l c ulator is sho wn at 
the right. Note : 00 not o perate the test c alculator on batteri es for an 
extended period o f time with the servic e mod ule plugged in . This module 
pr events the sys tem from s witching t o a l o w- power mode and ca n ca use 
ex c essive bat tery dr ai n . 

1. Prepar ation 

a . Be sure that the test calculator is off. If the di.splay is ac tive, pres s 
the "on " key to turn it off . 

b. Insert the service module in the lower le f t ( 11 3) I/O port . Do not insert 
any modules whil e the calcula t o r is turned on. 

Note : These proc edures assume that you are using the 5061 - 722 1 Diagnostic 
Rm1 for testing purposes . 

c . Insert an HP 82170 A Quad Memory ( - !lIC only) mod ule or appli ca ti o n module 
i n the lower right (tIll) 11 0 port. 

A-2 



HP_~ 1 Memor y/ Application Hod u!e Test 

d . Press the ( ON] key t o turn on the cal c ulator and sta rt the diagnostic 
tes t . Watc h f or: 

o A triple beep and this blinking LCD displa y indica te that the 
test cal c ul ator is operating pr ope rly . (The message " CPU OK" may 
appear momentarily in the display . ) 

o Any other outcome i nd icates imprope r o pe r ation. In this case. 
t urn the ca lcula t o r off, remove t he memor y or application module, 
and tu r n the calculator on agai n. If the proper ou t come (abov e ) 
occurs, the r emoved mod ule is bad ; otherwise , the test calcultor 
or service module is bad . 

2 . Application Module Tests 

After the ini t ial prepa r ation (procedure 1) , perform these steps to test an 
appli c ation module loca ted in the lower right (II ~ ) I/O port: 

a. Press the [SST] key t o select t he single - IC application module t est. Most 
app lication mod ules contain onl y one ~k o f ROM. If the mod ule has two ROM 
ICs (ET 11966 only ) . press the «-] key t o select t he double - IC applicati 
on mod ule test . The [6] and []] keys ar e used fo r 12K and 16K modules 
r es pect ively. Wat c h for: "~K MOD TEST", etc . 

o The fl ag annunciators indicate wh i c h IC is being tested (1 thru ~ ) . 

o Either o f these LCD messages indicate th at the appli cation module is 
good . tl ~ K MOD OK", etc . 

o Any 
bad . 

of these LCD messages i ndicate that the ap pli cation 
Proc eed to ste p c . " ~K MOD BAD", 8K MOD BAD". 

mod ule is 

b . Press t he [ENTER] key to select t he applicat i on module identification 
check. The two letters and number in eac h iden tification repr ese nt the 
parti cular appli cation pac; the foll o wi ng letter r epresents the revisi o n . 
Watch for: 

o This type o f LCD display indicates t he identi fi cation for a good 
single-Ie mod ule. IIMA_1 Btl 

o This type o f LCD display i ndica tes the identifications fo r a good 
double-IC module . " ST- 1B 5T- 1A II 

o An y other display (especially one containing @' s or o ' s) ind i cates a bad 
module. 

c . Press the [ON] key to turn off the calc ulator, completing the t est . 

A-3 



Memo ry/Appl ications Hodulc Tcs t HP- 41 

3. Memory Hodule Test 

Note : ET- 11 966 wi 1] test a si ngle memory mod ule and 5061 - 722 1 a Quad . 

Aft e r the ini tial pr e paration (procedure l) , perform these steps t o test a 
memory mod ule loca t ed in the lower right (11 4 ) I /O port : 

a . Press the [ RCll key t o selec t the memory module test. 
Obse rve the di s play: 

o A blanked display indica tes th a t the display has been 
properly disabled . 

o Any o ther di s play indi ca t es improper o per at ion , whi c h 
ca n be ca used by a bad memor y mod ule. 

11 t1EM MOD TESTI1 

(blank display ) 
or 

I1t1EM MOD BAD I1 

b . Press the [ON] key. Watc h f or: 

o This LCD message indi ca tes that the memor y mod ule 15 "MEM MOD OK" 
good . 

o This LCD message indicates tha t the memor y mod ule is I1MEM MOD BAO I1 

bad . 

0 This LCD message indicates that the memor y mod ule 15 "MEMORY l OS TII 
bad. 

c . Press the [ON] key t o turn off the calc ulator , completi ng the test . 

4. Time Hodule Test 

a. The 506 1- 722 1 Diagnostic RO ~l can be used to t est the 82182A Time ~Iodule . 

A-4 

Plug the time module to be tested i nto port 114 and press the [l.l] key . The 
diagnos tic ROM must be in place before installing the time module . 

o This message indica tes a bad time module when it appear s "NO PO WER UP" 
the fir st time a f ter installi ng the module . Ignore this 
message i f the [4J key i s pre ssed a second or more times . 

o This message indicates the test i s being run . "TIME TEST " 

o This LCD message indicates that the module is 
fun ctioning properly. 

o This LCD message indic ates that the module is bad . 



HP-41 Memory/ Appli cation Module Test 

5. Ext ended Function Module Test 

a . The 5061 - 722 1 Diagnosti c ROM is also used to test the 82 1aO A Extended 
Func tions Rom and the 82 181A Extended ~lemor y Modules . Follow this test 
procedure . 

b. Plug the extended functi ons mod ule into Port (1 4. 
Press the (5] key . 

o This LCD mess age indicates the test has started. 

c . If no errors are detec ted the cal c ulato r will tu r n 
o ff to test data retent ion . Press the [ON] key . 

o Thi s mes sage indicates the module tes ts good . 

o This message indica t es the module is bad . 

6 . Extended Memory f>lod ule Test 

a . Plug the Extended Memory Module or t·lodule s into 
ports 2 o r 4. Pres s the [EEX] key. 

o This LCD message indicates the test has begun. 

o This message indica te s a failure ea r ly in the 
test procedure. 

b . If no errors are detected the calculat or will tur n 
itself off to te s t data roe tenti on . Press the 
[ON] key t o resume the te s t. 

o This LCD message indi ca ted that all tests wer e passed. 

o This LCD message indi cates a f a ilure . 

"X- FUNeT TEST" 

"X-FUNCT OK" 

" X- FU~ICT BAD" 

" X- HEM TEST" 

"REG NOT DEA D" 

" X- HEM GOOD" 

" X- MEM BAD" 

A- 51 A- 6 
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Softwar e/ RON Updates and Ad dendums 

B-1. INTRODUCTJ DrJ 

APPEIIDI X 
B 

B- 2 . This append i x cont a ins infor mati on wh ich will be updated periodically 
by the re s ponsible service engineer . The informati on i nc ludes cur rent 
revisions o f all HP- 41 RO ~lS , any owner ' s manual add end a , dnd all infor mation 
on pa s t revi sio ns . The soft war e repl acement poli cies arc outlined in other 
doc ument s . 

B- 3 . Tabl e of Contents 

1. Appli ca tio n Pacs 2/24 /83 

B- l /B- 2 
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SECO ND 
RE VI S ION 2/2 4/ 83 

SUBJE CT: APPLICATION PAC ' S 

DISCUSSION: TABLE 1 LISTS ALL APPLICATION PAC ' S WITH THEIR ROM ' S 
AND ADDENDUM CARDS , SPECIFIC SERVICE NOTES ARE OR 
WILL BE WRITTEN IN EACH CASE WHERE A ROM UPDATE TAKES 
PLACE, 

FRW : EM 

ATTACHMENT S 

I HAVE INCLUDED COPIES OF ALL ADDENDUM CARDS AND 
INDICATED THE ROM ' S TO WHICH THEY REFER , 

WHEN THE FINANCE PAC ROH ( 00041-14003) WA S UPDATED 
FROM REV B TO REV C THE PART NUMBER FOR THE ROM WAS 
NOT CHANGED , THE ROMS CAN BE IDENTIFIED WITH 
THE CATALOG FUNCTION , 

SOME REVISIONS WERE NEVER IMPLEMENTED, FOR 
EXA MPLE , REv A OF THE STANDARD PAC WAS NOT USED ) 
SO ONLY REV B EXISTS , ALL REVISIONS WHICH WERE 
OR ARE CURRE NTL Y SOLD , ARE LISTED , 
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PIN 
00041-15001 
00041-15001 

00041 - 15002 

00041 - 15003 

00041-15003 
0004 1-15003 

00041-15004 
00041-15004 

0004 1-15004 

00041-15005 

00041-15006 

00041-15016 

00041-15016 

00041-15017 

00041-15017 

Applicati on Pa c 

Oescription 

S tanda rd B 
Standard C 

Stat i st i cs B 

Math A 
Math 9 
Math C 

Finance B 

Finance C 

Finance 0 

Surveyi ng B 

Circuit Anal . A 

Real Estate A 

Real Estate B 

Navigation A 

Navigati on (l 

APPLICATION PAC SUMMA RY 

February 1983 

ROM Modul e 

00041-14017 
00041 -14027 

00041-14001 

0004 1- 14 002 

00041-14023 
5061-5261 

00041-14003 

00041-14003 

00041-14026 

00041-14004 

00041-14005 

00041-14006 

00041-14021 

00041-14007 

00041-14020 

Addendum Card 

0004 1-90360 
0004 1-90360 

None 

0004 1-90199 

00041 -90399 
None 

0004 1-90251 
00041 -90357 
0004 1-90359 

None 

None 

00041- 90289 

00041-90323 

00041-90352 

00041-90377 

00041 -90397 

Availability 

Obso l ete 

Current 

CUrrent 

Obso l ete 

Obso l ete 
Current 

Obso 1 ele 
Obsolete 

Current 

Current 

Current 

Obso l ete 

Current 

Obso l e t e 

Current 

Se rvi ce Note 

None 

None 

None 

41C-60 

41 C-60 

41C-46 

41C-46 

41C-66 

None 

N('ne 

41C-40 

41C-40 

None 

41 C-66 



Appli cation Pa c 

PI N 

00041-15018 

00041 -15018 

00041 -1 5019 

00041 - 15020 

00041 - 1502 1 

00041 - 1502 1 

00041-15022 

00041-15023 

00041 - 15024 

00041- 15026 

00041-15026 

00041-1 5027 
00041 - 15027 

00041 - 15039 

Desc ripti on 

Avi at ion A 

Aviation B 

Therma l A 

~!a c hine Design A 

Structures A 
Struc tures B 

Games A 

!lome Mgt f\ 

Clin.labA 

Securiti es A 

Securit i es B 

Stress A 
SlressB 

Petroleum B 

APPLICATION PAC SUMMARY 

February 1983 

ROM Module 

0004 1- 14008 

00041-14 XXX 

00041-14009 

00041 - 14010 

00041-14011 

0004 1- 14024 

00041-14012 

00041-14013 

00041 - 14014 

00041-14 016 

00041- 14029 

00041-14018 
00041 - 14 025 

00041-14 019 

Addendum Ca rd 

00041-90404 

None 

None 

None 

00041-90250 

None 

None 

00041 -9044 7 
00041 -90361 

None 

00041 -90369 

None 

0004 1-90250 

NC' ne 

None 

Ava i la bil ity 

Current 

Not determi ned 

Current 

Current 

Obso lete 
Current 

Current 

Current 

Current 

Ob so lete 

Currenl 

Obsol ete 
Cu rrent 

Current 

Page 2 

Se rvice Note 

None 
None 

None 

None 

41 C-59 

41 C- 59 

None 

41 C-45 

None 

None 

None 

41 C-66 

41 C-66 

None 
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APPL ICAT ION PAC SUI~RY 

February 1983 

Appli cation Pac ROM Modul e Addendum Ca rd Availability Servi ce Note 

PLli Descrip ti on 

82180A Extended Functions B 82180-69901 82180A-90026 Cun"ent 82 180A-2 
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Standard Handbook 
and 

Standard 1 A ROM 
Addendum Card 

I. The progrAm " Vtdor Opt'r"tion~" tequirn tht' 
;nBlructi'm h ;;s r i bel"'Hn ~t~P!l 04 nnd 05 to 
BU bit pet veclor!! rofTl!C l ly . 

2 . Tht " Arithmet ic;: T,,"cher" proltTlUn Bomclimu 
( ,(,ptn pour multipliclltion nnd djvi~ion proh· 
lema ... ilh thll dig it O. Such problema con hI': 
/l voided by ,t'plncinll linta 106 And 107 with 
[neL! 05 nnd by inllulinf[ the fo110"' 101/ a lcpa 
"nc.linelll : 

'" LBL • • 

I I ) """0" ) 
_.. . 

1 1 3 E t ;·: " new" 
I 1·1 s ro It :? 

J . A finlll pnrnllrllph fo r the description o r " Rool 
F indu" Ihould '('lId M rollow.: 

Thi. proKl'am will caltulale the dOlI"! ahu,;n. 
IIhle approximnlion 10 II root, hut mol' 
toni in lit' lo iter ala when the malfl'l i lude of the 
funct ion evolunt~ al thue approximAtions 
tIlct't'd, the lo)erllnct'. You can ch«k the 
progrua or the IOl ution by in.peclin" the 
curren! lIueuu In relli.leu J lind 2 u,inK Ihe 
V IEW (unction_ 

/ 
4. "'or .ome combinat;on. o( ... Juu. "F'innncini 

C.lcuh, t;on," (,ii, 10 con .. erKe 10 II . o lution 
ror periodic inluut i . Tlli, d(ccl mil)' bco 
... oidfil b)' ulinl • d i((e,eni initilll .. alue ror i. 
You m,), tr )' ),our own non-UfO Inllilll .. "Jut 
b), 'lori ng it into rfli,ler 09 "nd Ul'(:utinl[ 
L.bel 00. The "lIlu(' )'ou Ilore .lIould be 
ul'feued 118 II dramll\. 

.: .. mple: Try IIgue .. or 1"-: 
.OIISIO]09Ixm)06 

5. The "ClIJendnf runetian," progrnm i. "" lid 
{rum Mllfeh I, 1900 10 February 28. 2100. 

Thi •• ddendum IIp pliu to both Ihe S llIndn,d '" 
Modu le "nd S tnndnrd ~hnu.1. It i. pouible Ihnt 
commenl. :I. 4 .nd S hllve .Irendy heen 
i ncorpor" led in ),our m "II ull i. 

-,-
FJ::" HEWLEff 
.:~ PACKAno 

." ""~""Ioo U ' ,A 

Addendum for Standard B (00041 · 14017) 



HP-41C 
Math Pac I 

Addendum Card 

When .he <)nk, of the r,,~ (odr"icnl oJ «ro, tho: Foune. 
Sl:nu 1"00nm d<.lu MI comru.r rOITCCI ,,11IC'1 of tho: sene1 
111I5cHf'C'Clr"d plio'l ( II . Afle , lhc cotH;c"n" I'Ll"" been 
nku\,'td. UIC lilt foU"" 108 protedull: 10 Iktmml'C' f(II for 

• g' "'!:" t 

"' f)'~lroku ; 

I_t<l 21 

lus .. l 

om 
'0 

( 0 ) 

tRoll 

OI.<pIIY; 

'Ri 

{(n' l 
rll) 

Rfl"'C' nlA'nbn 

ScI USER mo<k 

A l ltm~"""I)' . IhI: P'o&nn> could be (opoed inlo program 
mc"""l'.nd line: 160 ~lunlrd 10 P.i'lC 02. (1I_cVl: . , OIM' 

Mcmo')' Modulr I) IeqUlrrd 10 u ec"tc Iht I'f'OIram I 

r~ij'I HEWLETT 
a,:: ,. .... P~c: "~AO 

Prinlod In US_A. 10(79 ()()()4 1 . 90 199 

Addendum for Ma th A (00041-1 4002) 

-l 

\. 

HP-41 C 
Math Pac 

Addendum Card 

In Ihe prOf,;Tom "'-RANS", de;H Fl.:ul: 0 1 ~(Q'" 
attemp''"11 \0 tnndorm " POln' fro m the 
o . ill'lnlll .Y8tem 10 Ihe Irlln,llIlrd s y,t .. m If 
FI ;>(I 01 is n o\ clUlrd, the r.-sul15 .. , II be In rno. 
Th~ IIppli ... to both 211nd J d,mrn"onD\ usn 

The progrnm ' -rO LY" m3Y c:alculot .. incotrt'Ct 
roo" fOT fourth nnd firth drf,;ur '!'qullllon, To 
dete r mine .... h .. the' • uicuilltrd roOI IS (0 .... <:1 . 
IUlln th .. Po ly prOK'r3m end follow the ,no 
st ruction, On pil I: " 22 [0, .. "1'111131101: Il ( .. n cllo n. 
When Ihe prOjfllllm ash " X '" r. inpu' thO' rool on 
q uution. l f lhr ruull is II ..... . Y ,m311 numMr d ost' 
to IUO. Ihen the rool I! nltrl!'Ct. fo r firth dfl: ' U 
polyno mi a l •. on ly Ihe .fcond . ell l rool ntfd be 
eVII IIJDIt'd. f o r rOll r l h dtl: ' u polyngm;;,b, only 
the fi rsl rn l fool new be unllll\lfd 

r~ij'I HE W LE T T 
a,:: ,. .... P~ C"~AO 
C ......... D_._ 

' OOO N{ C ... I •• h ' . C ..... . .... . O lt! J l JO 

o ... ~ .. " ,..,.".c. .... on. lnl 
OOOO • • fOl" • • '. , ,, ..... , ,ftUS ... 4111 

Addendum for Math B (00041 - 14023) 



HP-41 C 
Financial Decisions Pac 

Addendum Card 

In , lie ANANCE I B Modul~ . Ilw; promp" (Of \he Modiroed 
I",cm&! Rile of RCl11m (MIIIR) rrornm were itud~ru:ntl r 
rhtiwod. When SAFE /tATE_? II dilp' , ),cd. h y in IN riJ,k 

rile . Uh.wiK . when RISIC RATE.7 11 dh pllJtd. key in ihe 
u fe nolt . In ,he u . mp'" Oft PI,t 2j; of 11M; ' ppiical ion l 

book , ,"" ri s.k ro lt ;1 ''110 Ind tI>o: .aft flU •• 10':10. 

11oi. Ackkndum Clrd I ppl;et 10 mlll,,"I. wit h put "limber 

00041 .900.t2 t,lti , lntl println, . nd R£ v. 81. 

QOO( i . to'25 i 'I!IO 

r.G"l HI!:WLETT 
L"I' .... p"'CKAI'lD 

Prtlnlltd In U.S.A. 

Addendum for Finance B (00041-14003) 

HP-41C 
Financial Decisions Pac 

Addendum Card 

I. The 360 CIIlendlif mode In DA VS dotll not 
( ,,!ciliate the «ln llct number DC dllYl be tWeen 
datu when Ihe fi r •• dille O«lIr. on the 3 11t 
day of the mon th lind the 2nd dille occur. nny 
d oy uctpl the JilL Thll!: ' rau l! i. I dill' IHi 
Ih lin the «ln f'c:lll "Iwrr. 

2. "flu i ni lia -prollTpm 
finnncial 

Com,lOund l .. ten' .1 
or Dner drllrinll the 

if I i. t he udabll: 
l o l\lrd ror .... hen N, 11V, lind FV . re "nown 
(PMT=O). )'0 11 cannot l olve ror . nOlher 
vari.ble until fI .. alue hfll bf.t,n I lortd. 

l. When 1"'0 In the Com pound Inlertl l prO,'flm, 
you unnotlolve {or N. PV, I'MT, or to· V (" Ivu 
DATA ERROR or fi n iucon l!d rnull). 

0(l00I' ·,oU' 

r ,f;1l ~UIWl. E.Tf a:,..A PACO(ARO 

JI" " .... ... II'UI ... 

Addendum for Finance C (00041 - 14003) 



HP-41 C 
Circuit Analysis Pac 

Addendum Card 

"note .. c .. d inl lh. forml' 01 nod. dUlln' Iion, Iliould 
be _dd.d 10 ,h. G NAP IIln In'HU~UOR1 . 

NOIr: The ,roundut nod. of. JI~n"" branch mUll be 
Ih.10 " od. 

r~ii' HEWI.Cn 1.:"'" PACKARD 

()()()oI. ' · 902119 e/eo Printed InU 5 A 

-1 

Addendum for Circuit Analys i s A (00041-14005) 

HP-41 C 
Real Estate Pac 
Addendum Card 

INCOM E PROrERT't' ANAU"S IS 

If t he amount 01 b,"ld'''I I nd / or (It"norul I'"OI"'''Y 
deprcc i'l ion ;1 "'0. Ihe n'CIIlliO ... . 11 UUf' "",h ~n 
f tiD. m~,. In ,h. " ""lI Y .. be" II all . m 1'" 10 aleula" 
..eh )' ..... 10' "' d<p,ce,"lmn Til .. Cln be cOrfur." by 
Ilori n,lny non' lUD ." Iue In H19 lbulld,n, Ior.,."d R" 
(peuonl l p, o Pf" y hIe) l u , l pr io r to the p'OmJlI 10f 
I r.n~clion COlli ( TRA NS CS~"') 

... ........ ""US A 

r~;'1I HEWLETT ..:r... PACKARO 

~'lOlU "10 

Addendum for Real Estate A (00041-14006) 



HP-41 C 
Real Estate Pac 
Addendum Card 

I. In the REAL fo:ST I B module, "The Rent or 
Buy Dt'ti"ion" prOlfrilm W"II ( hangrd to 
indude Ihl' amoun t of in tern! earnM by the 
alterna tive in .. u lment in the IInnulll yield 
cnlculn t ion . Ple lnt! mnke the foilow,,,,, 
chllngu to the "!)ilplny" column on palle:J8 
of your mnnunl: 

DI"plny 

YLO , t8.6J 
$GAIN=4,"9.7J 
VA£ : 74 .161.J' 
'YoAPPR[C=6.89 
B· l RENT=J90. 75 

2. When uli ng " Income Property 1\1I1I1yail ," the 
amount orthe r.r~t morl,"gt mutt be II non­
u ro ynlue. 

QOOoII · toUI "" ... ... , ... "'u ..... 

Addendum for Real Estate B (00041-14021) 



HP-41 
Navigation Pac 
Addendum Card 

Module Correction. 

Th~ (ollo" ,n , con...:tionl 'T~ fo. Ih~ Nav;,.l.ioll Module, ru;' ion IA. The 
,eyi, ion numM' orth. module ml)' bf'u.mln..d by ..... c\I\in . ICAU .lOO)' 

Ca l .. ",. N. vl" . ...... 

Th~ d .. din. l;on of th. ",., Ac.,.. il ln('Onfd. lf Ih i, 1'1. i ....... , thO' (ollo. ln, 
. hort pro jl' .. m mUll 1M: pl.c.-d in p.o .... m momor)' . Thl. pro .... m wi ll conrrt 
t h. p robl .. m ro, ,II p.o,,, .. ,,. u Ctpl the STAR .ub.""I;". h ... l"It rtqlll.H ~n 
prallTam , .. , ;.1., • . In ard.r for the pror'lm to boo prop".l ,. . loTto:! . the 
Na y"I';on Modul. mull 1M: p1uUod In lO ,h. IIP.H . Tho pro ..... m Cln t.. 
t"I"IO<I with the 101Lo ... ln I h Ylt.ok ... 

K~J"L .. ) k.,. O',pl., 

OOREG ,.,.It 
01 J(ROM"STAR 
00 REG It"" 
01 'lft' I STA R 
0 1'NUI 
(3)°-
Of ACI n 
OS /NT 
06 J( =>Yl 
Ol A $T0 47 
O.)(RDM" STAR 
09RIN 
, OIBL 'fVU' 
" ' A CRUX 
I:1:JOO$1_ 
1351047 
If ·61 !J27S_ 
15 ENTER I 
/15 '7:J 115_ 

r-Iow ),0" Ire nld), 10 .... 'h~ ..... Ae"'. I .. Ih~ nJ .. ti.I .. I Vi.luo .. PI'VI"'.",a 

r-I ote Ihl' I .. ,,"nl ,h ... plo ... ml , ... I.ri .. . Ihe .. 1m. or Ih. dui. iOd II • • 
1""lrAd ot ilAl .. ",mb . ..... "ilu "'D'. prorn m u~"' lio .. Um • . t" Iht un Ihol 
UI,", a I I ..... 1m. il p •• f.nrd . 0 .. 1,. Ih. finl . 1. I.I~ •• o r the .. . "'e .. .....t 10 '" 
... turd 

Cou . .. PI . .. nlng 

If )'0" 1ft ul in, p.o,uml oa lAl llit th~ r-Io.".tio .. PoC. ",okr I tOrr th ., 
II co ...... in l tho d ... ind <,«fnlriol,. brfo ..... in, .,Ih •• CiCI"I.AH Of 

",1. qu ... l it,. m.,. be ~ .. mi"...t by tho h , ....... "u [In l I I .,,11 
eh.n."" b,. ",,.in . in tho d ... i.f'<I ".1 .. . thnl P' ' - - ._--" . 

Adllil lonllinlo .mllion 

Tho pro, .. rn l CiCI't..AH. STAA. tOTO\.. JO. o"d CiST t1'qll i ••• I ...... l iff Il ... n 
I pKifiiOd in Ih, .... "u.l. 9i ... or ( 9. S I. III. 31, . nd 37 ' ..... 1 .... 1 ..... ~".I,. .m 
........ p. a~. ap«otion. 

AI ... )'. pl.e. Ih. Nlv i, "t ion PIC i .. Ih.Io .... 1 ""rnbftod pOrt i rlh~ C .m ... . 
S .... nd.td . CII .. ica l l..ob. M. ch i". 0""'111. Survn""I . p.""I"m Fla"t.. Of 
A ril lion P • .: i. ,u,..nll, i .. th. calC\lIIIa. 

FII, 00 Ih .... ld be ini lilll, d ... od Ia . ,hi.n '",111", Id .... ticollt> tho «Impl .. 
I hDW n in th ..... " .. 11 S ... PI" 10 fo • • furt hn upl .... I.Dn Dfn. , 00 .nd 'IAI 

",. 
M llp,lnt.ln Ih. Mlnull 

Th. fo llo .. in, conrctionl I .. (0 ' Ih. Nul ... llon riC M."",II. PItt .... ",brl 
00041 .90 IZO (no . ... il;on " um,," 0' 1.II.rt .. h ith .PPU.I 011 Ih. bock f'O ..... 

1'.1'1 13 : Th.lnpul tolumn In It.p ~ . holl td , ud tll.d d ed d "'un , .... drdm.1 
d .... ~.ll nll •• d of til •• mI. 

P ••• 20: Th. " old l " · CiCPlO' " .nd " · CiC PLAN" ... Inl •• chln,~ ;n 
pe,a.roph I. Ii ..... 3 Ind 4. 

1'.,.2": In thuumple, lh. d i.~tlo ll . ho"ld br 250S nol 'l5O 0 

.... , .28: Th .ul.nl .udin .. I hou ld br U · ~o- In'!fOd o t 73· MY , .. the 
,,""'pl •• llh. bol lam oflh ~ JlI.e 

I' o.e 2 1 : Une 8. 111 th. d i.pl., ('OllImll . I hollid ... d SUN . :.4 1 A .. 01 SUN 
• .z4 'A 

POI. ll ' Th~ In l l .... et;o .. to. I I'JI 12 Iho"ld ... d "K~, in DEC II p.tW,ou. 
... hol . hou , " 

Po,. 32: The . KOlld I;n. r,om Ih. bottom Ihould .. Id PLANE' . "" .. , nol 
,.LANE' ' '' ' .4A 

Pe,. 38, Undtl "G ... I Ci rcle Il udi " II ond 0 ;11.""," Ihe inll.uet ion . ,hollid 
.tlld "UII L2ln. t,"d of d· ' 1101 " lIle L2 ;nllud 0(11. " 

1'1 ... 31: Th, I.u.,. " I" end '''T '' .hould be u ch.n,...! in tho " .. I p." lI"'lph , 
fou , lh .entenct'. In the ... mpl • • 12 IhDllid '" . !o.od In ••• il loer 3( ;n,l .. d o r o "'e .e ... ltoho .. ld •• Id 1 .014" .509 000 In.l .. d ot 1 . ..... . 5011 500 

PI,e 44: In the h Ylt.oltu ro. E .. mpl~ 2. th. l KOnd U ... ahould .tld 
n .. I 1184 11' 01 29. nol n 4418-1 1510129 

1' .... &0 .nd 112: Th. II .. Pol.rio.obtKI O. l hDllld boo i .. ,I .. d...! ;n th .... ~ lilll 

l' e.eIl3: fll, 09 10 nol lUed. bOil n. I oa 10 II • ...! b, 11"-. 

000" toll. 

" .4;;' HEWLETT 
ioU'''' PIIoCI(AAO 

"" ........ ... us. 

Addendum for Navi ga ti on A (00041-14007) 



HP-41 
Navigation Pac 
Addendum Card 

-I 
The prOjilrnm GCPLOT work" \lery well when the 
Jo njil ilud in,,1 at pllrolion ia It II limn or ('qual 10 
9(} 0 . For lonjilitudinnl aepnrnlion8 Itrell tt'f thnn 
9(}0 . tht proirllm GC I'LAN IIhou ld be ulltd to 
i('nt'rlile intermwinte point. leu thltn 90- "port. 
Thtn GCPLOT clln be ullcd rOt th e int t' r ... J. 
btlwHn the int t' rmtd int t' pointll . GCPLQT will 
not work com pit' tt' ly on int t'rvn lll Ifrt'nttt thlln 
",' . 

I \ DCOIl IOltJ 

rI:'I HI:WU:TT 
.... ~ PACMAAO 

10/ ' , "'~" "' UIA 

Addendum for ""'gat'on B (00041-14028) 



HP-41 
Aviation Pac 

Addendum Card 
I. WII" n " BinI! t ht Ayintion !'AC I>fO,Hllm " PLA N", 

nl ... ·lIy ll be turf' 10 .. te fit It' n.1 two le K ~. ont' lell 
n 'M hu will bf' compulnJ incorrt'( lly if Ihtre Me 
,,'ind. "loft or if the c lomb true ni t tpeed don n' , 
mtllch t he ductnl trUt IIi, Bpeed, 

Uc 'Utf' Ihn l tilt' p lnnned finnl dcacflnl lnku pillet' 
in only tilt finnl It'll . wit h no II!HI o f the clim b in 
Ihlll lell 

If le illenilth o r rnte orduce nl porAmete r" III .. no t 
compnlihlc, Ih" plnnn"d mld·niRh l climbll o r 
ducent. will be incon te lly t ompult'd . 

The " PLAN " prul/,nm will not prompt rur wind. 
lit "1Illude. IlI lo:her thnn t he h illhnl epee lfi t'd 
mllh l lc ... ~ 1 o r fo t wi nd. 01 n ltitudu belo w the 
lowe. of the alnrtinll nnd dutinnlion pointe. Thf' 
p ruJtrnm nu umu Ihnl nit nigh t I"vel, lore nbo"/l 
I h" .tn.1 i nil pili III o r dul inn lion nhit udu 

2. C leM FlfI (f 21 Ixo rore u,lng the prOKr"m " FM " 

3. The proRrllrn " TA S" will etop todleplny the Mneh 
number " . thor thAn pA use, tI8 atAted in t he 
m flnu ol. 

Remember. 

The Ayi&tion P.c i l intfnd" for pre-nillht pl"nnin ll 
ule. FURht condition, con ltlntly chllnlle whil e In 
night: th i. pil I: thould be u.fd III II plllnnin il ,lid In 

conjunction w ith your OWn computAt ion. and 
f'quipmenl. 

OO()<. _g.r 

r ,4;;'1 H£WLE T T 
~ f''''' PACOC Ano 

CO .. . ... . o '.l.r ... 
l 000 Hl e ... ' . .... . C .... . I~. 0 1l. 7110 

.... e-I.., ,. ..... c_ ••• "" •• ... • ... ... us .. 

Addendum for Aviation A (0004 1-14008) 



• 

HP-41C 
Stress Analysis and 
Structural Analysis 

Addendum Card 

Simply Supportrd Continuous lkamJ.-IA V"rsions" 

An CITO' ,"' ;U found In I~ " Ft>: R" optIOn Oflh i! rro';nIn . 

I( yUII I\.lo vc ~ bum ... ·uh J r,,~ riCh! end , follow the pro­
ndu", IkloCnbro In the uK ' ;nsIJ1.l(I",In! up 10 tile re inr of 
uccutinll " MOMENTS " RdOlc cu eur in, ·· MO· 
MF.NTS ," penonn the (nIlOIO",ng kCY)i roku : 

(. c.1 19 

78 ot •• oJ _ El y 

' You may d i'>linllu.)b the ." " " • .:nion of the mod ule 
t ... ·hie h (l" lIlin! 11-0: cmlI'j (rom tho: .. 19" ~rlion ( •• ;hk h 

II cOlnell . .. uh In. (oll_ ing PIOCedU", 

Tum the IIp-I IC off lnd .mlQ\'c.1I "'tension moduks 

enl ry in the (';"310£ spccifiCI the module nlme tSl1lESS 
of STRCTA) follo ... 'td by the: .(yido n code ( IA . lB . 
I c. .. etc .) If the' .uisioon code on you. moduli: is •• , A." 
(0 11 _ ' the plOCroU", above. For Ille f ",yidons . ignore the 
procedure. 

FA61I HEWLETT 
1I:r... ~"'C'UU:ID 

Print.., ~ U SA 1/80 

Addendum for Structures 
Stress A 

OO(W ,.90)250 

A (00041-14011) 
(00041-14018) 

Home Management Pac 

Addendum Card 
I. The commiuion of the 111.1 , lock in "Stock 

Portfolio Evnlulltion " i, not rfl:O rd~ on dRlo 
cord. with thl' rut of the portfolio. To Ilore nil 
of the portrolio dlllll , pre» : 

OFNN 

Input blnnk mnl:nel ic (/l rd . to record dnln. 

2. In "The Rent or Ouy Decision" pro lt'rnm, the 
IInnulIl yie ld cnlcullll ion dOC'l no t htkt into 
aceount the intfful t'orn"d by the nltl'tnllt;vt' 
invC'Slment made II llhe blink ', jlllu"t rnte. 

3. If Ihtre ;. n pMI;n! fint yenr ;11 " lIome 
Owner 'lI Equ ity Annl)'. i. ," the rinlll yeat of 
the IInn1,.,i , il c:alcu lnted bll!~ on 12 
morlllllge poy n1f~ nl!l inlltend of 12·M pnymtn ... . 
where M i, the number of month, in th e 
pllrti81 finlyenr . 

4. When \I.inll' " Your Financial Cnlculnlot ," it i" 
po"ible to define ploblem, .... here you (lin no t 
lolve for i . Such problem, uauAlly fuuli in 'Ul 
error me""KI.', but mlly con tinue 10 run 
indl'fi nitl.' ly. 

~l-lO.'JIIl 

r" .. IIEWI E T T 
.. ,-... PACIIARO 

1 /11 r.I • ..., 1I>1,1~", 

Addendum for Home Management A (00041 - 14013) 



HP-41 C 
Securities Pac 

Addendum Card 

L In th~ BONDS pr0!lrllm. the pri« lind )'ie ld of 
1\ 360-dny bond held (or <'1l1ctl)' 6 month. i, 
InCOrTed. The COn K ! price mny bt, detttminrd 
by IIddinll the coicullltrd price lind accrurd 
intttu t ( X lind Y regi/lleu rellp«th'eLy). The 
yield Cllnno t be dtlerrtHn,.Q by hYlllroku 
.10ne. 

2. T he c aLt"1.Ilatrd hil[h lind low bruk ·t"en points 
in OPTION lire inCO rT K IL y hlbtolr-d; the high 
brenk ·even i. f in t . and then t he low 
brellk .... ,·tn. 

OOO" · lOlU 

r~;tI HEWLETT 
': 1'..1 PlI,CI<AI')O 

~ t ., "' __ "'USA 

--j 

Addendum for Securities A (00041 -14016 ) 



Addendum 

ThIS addendum conlalns Informatton rl!gardmg the HP 82180A £ xttJnd('Jd Funcr,on!I MtJmory Module Ownttr"s 
Menu"I, Oln number 82180·90001 , dated No .... ember 1981 or Apr il 1982. 

Poge 8, under Configurations. If you have the HP 82104A Card Reader piuU'ed into the calculator 
and on HP 82 1BtA Extended Mem ory Module plugged into pon 2, and you execute the card reader 
functio n IVEAII'Y I. lome information in that extend lid memory module may be chan ged. Therefore. you 
should Dvoid uling the I VERIfY I function if you ore also uling an extended memory module in port 2. 

Page 17, under Clearing Program8. If you execute I pelPS I from the keyboard, be .ure the calculator is 
positioned in progrom memory. You can position the calcul8tor In program memory in any of the 
following woys: 

• Preas . ICATALOG IOJ followed by IR/s ll a8 described under Usi ng fCATALOG I for Posilionin&" in your 
calculator owner's manual). 

• Press . fGTOllALPHA l label (ALPHA I using a label in progT8m memory (one that is luted in 
CATALOG 1). 

• Preas . IGTo IDO· 

If the calculato r is positioned to a program in a plug·in application module or device when you execute 
I pCLPs l, the in formation in the calculator 's memory will be lost and the calculator will diaplay M EM ORY 
LOST, 

Page 24, unde r After a Iile in extended memory is purged . there ia no worlc.in&" file. Therefore. 
before executing functi ons that operate on the working file. you should execute a function 
(Iuch that defi nes the working Iile (that the specified file the working file-refer to 
Working poge 23), For example, after executing , write the name of an exiatin&" 
ALPHA regis ter, then execute [ FLSIZE I-thot file now becom es the working file. After executing 
you should alwa ys define 0 working file before executi ng functi ons that operate on i t; otherwise, 
in extended memory Will be 108t. 

Page 26, before Program F ile Operations. If a register in a file contains 8 string of seven characters 
all having cha racter 'cod e 255, and if another file d oser to the beginning of ex tended memory is purged, 
then all information fT om that register to the end oC extended mem ory may be 108t, To ensure that this 
doesn ' t occ ur, avoid appending. inserting, or adding to a file more than six consecutive chnractera having 
the chnracter code 255. 

Poge 25, undcr ProR'ram File Ope r ations, I( you execute 
ca.lculotor 18 positioned in program mem ory (as described above). 
prOgTam in a plug ·i n appli cation module or device when you execute I 
calculator's memory ond in extended memory ma y be changed or lost. 
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Addendum 

ThIS addendum con !i)InS Inlormo C/on lor Ihe HP 82 IS2A T,me M odule Ow ner s Manual Ollr! number 82'82 -

90001 dalodJonu':lf Y 1982 

PUIo1 C ·13 , under Tilt: A lurm C n t u lo K. Wh~n Ilr1flUn~ the alarm cn t:t]oG. port 3 of the cnlcuiutor s hould 
be Clllp t ) ' or cantnlfl one of the (ollo wlnK tlccessorll.'s o n ly the HP 82 143A Pnnter, the I-IP 82160A HP·IL 
Modu le. or till' tJ me module . [mproper Oper tltl o n ma y occu r If n nother mod ule or necessary 19 plugged in to 
t~\l8 pon while the Alarm Cotalog IS being pnn ted. 

82162 · 9001 9 
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Addendum 

This addendum contains infor mat ion reqa rding the HP 82' 84A Pfottllf M odule Owne"s MlJnvlI', part number 

82184 . 90001 , dated September 1982. 

Pale 69, unde r I I I I If, in addition to the plotter. Bn HP-IL device other than an HP 82161A Digital 
Caaaette Drive, an 162A Thermal Printer, an HP 82163 Vidto Interlace. or a n HP 829058 Prinur ia 
on the loop, the plotter mUll be aele<:ted De the primary device before executing I LIM IT I. (Refer to " Selecting 
an HP.IL Device" in netion " of the HP 82160A Hp·JL Module Owner ', Monual.) Oth erwise, the HP-41 
may display the message PL:AANGE ER R when lUMIT lia executed . 

I 

138, under IBCREGX) . When e:ucuting l eCREGx ]. if th ere are two or more c:onlll!CUtive specified 
conlD.ining zero, the HP .. U may display a NO NEXISTENT error mesIDI.· If thia occun. execute 

I the enor meslage no lo nger appurs in the wlplay . (At malt. t BCREGX I will need 
repented once (or each consKutive lpecified register containing zero.) 

Also, when u.sing ISCREGxl with a n HP-41 C that dors not havr a n HP 82170A Quad Memory Module. 
ensure that the registers you specify exist. Otherwise 18CAEGx l may place null byua in the ALPHA 
register corresponding to any nonexistent registers which are s pecified. 

82184 ·90004 
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Service Notes 

C- 1. I NTRODUCTIO N 

APPENDIX 
C 

C- 2 . Thi s manual inco rpor ates most of the service notes written for the 
HP- 1I1 through March 1983 . Those service notes that could not be 
easily i nco rporated are inc luded in this secti on . In addition , all 
future se rvice notes should be filed in this appendix for easy referen ce . 
The table o f con tents will be updated occasionally to keep the manual 
c urrent . 

C- 3. Table of Contents 

1. ~lC-03 
2 . ~l C-06 
3 · Q1C- 07 
~ . ~lC- 13 
5. ~lC- 16 
6 . ~lC-19 
7 . ~ 1 C- 23 
8. Q 1 C-2~ 
9. ~lC-35 
10. ~ 1 C- 55/CV- 16 
11. ~lC-56 /CV- 17 
12 . ~lC-58/CV- 19 
13 . ~lC-7~/CV-35 
1~. ~lC-77/CV-38 

C- 1/C - 2 





HEWl.ETT' PA CKA RD 
CORVALLIS DIVISION 41 C-OJ 

SERVICE NOTE 

SUBJ ECT: 

SYMPTOMS: 

HP-41 C LOCKUP 

Calculator does not respond to keyboard . 
tUrn on or off. Displ ay may be blank or 
characters in the display. 

Supers E 1 oS ' 

10/1/79 

Calculator may not 
there may be invalid 

PROBLEM: The HP-41C has all 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 mechani cal shock may cause spurious signals which the 
ca lculator does not know how to respond to. The calculator then 
"locks up" and won I t respond to the keyboard. 

DI3CUSSION: All HP-41C ' s can "lock up". Usua lly this is a rare occurrence. 
But some 41C's are mo re susceptible to "lock up" . The owner's 
manual tell s users to remove their batteries when "lock up " 
occurs (see SERVICE Sec tion of Owner's Ha ndbook ) . The period 
of time that batteries must be removed varies from calculator 
to ca l culat or; it may be anywhere from 5 seconds to overnight . 
If removi ng the batteries does not fix the "l ock up " . then you 
should suspect another problem . Calculator lockup i s one of 
t he mos t difficult problems you will have to troubleshoot. 
especia lly when the prob lem ;s intermittent and you can ' t 
duplicate the cust omer ' s complaint. 

SOLUTION: When lockup occurs frequently, there are several s teps which 
can be tri ed to fix the problem. First, try replacing the 
CPU . If that doesn't wor k, try replacing the display dr iver 
hybrid. If lockup onl y occu r s when a ca rd reader is plugged 
in, try clea ning the ca rd reader contacts f i rst, and then 
t ry replacing the CRC (PIN lLA3-0023/1LA3-00J4). 

JA:em 

For 1T1Of8 InrOfmallOn. COfl'nc1 'he Service Engineering Manager, Corvalb O'VI$lon - 1000 N E Circle Blvd , CorvallIS, Oregon 97330 
Telephol"l8 (503) 7S7·2000 • TWX • 910.596.0683 
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PACKAR D 

CORVALLIS DIVISION 

SERVICE NOTE 

41C-06 

SUBJECT : HP -41C TROUBLE SHOOTI NG HINTS 

The following is a summa ry of problems the U.S. Repai r Center has found 
in customer HP -41C's and th e action taken to fix the units. This 1n­
formation may be useful to you in troubleshooting the HP-41C . but it is 
not intended to be a complete list of all faults or symptoms. 
SYMPTOM POSS IBLE CUR ES 
NO TURN ON 

LOCKS UP 

HIGH SLEEP CURRENT 

SHOCK SENSITIVE 

MI SS ING SEGMENTS OR DIGITS, 
ERRONEOUS CHARACTERS 

BEEPS WHEN ANY KEYS ARE 
PRESSED 
PRESSING ONE KEY RESULTS 
IN SOME OTHER FUNCTION 
BEING PERFORMED 
WHEN 41C TURNED ON, DISPLAY 
SHOWS * - THEN "NULL " 
IN ALPHA MODE LETTERS ARE 
SHOWN AS ~ BEEP 
CALCULATOR WON'T GO INTO 
STANOB Y MODE 

Replace C5 ' 
Co ld solder joints 
and keyboa rd. 
Rep lace CR1 · 

between di splay 

See Service Note 41C-03. 
Replace dis play driver hybrid . 
Replace CPU. 
See Service Note 41C-05. 
Replace display driver hybrid. 
Replace CPU . 
Replace DIS 0-4 one at a time. 
Cold solder joints between display 
and keyboa rd . 
Does twist i ng the case change the 
di splay? If so, check connection 
between display and keyboa rd. 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 
s trip out ) . 
If twisting the case does nothing : 
Replace display driver hybrid. 
Replace LCD. 
Rep lace CPU. 

Has key been reassigned ? 
If not, replace CPU . 

Replace CPU. 

Replace ROM2 . 

Replace display driver hybrid . 
Replace C2' 

For additional troubleshooting hints, see pages 4-1 2 to 4-14 of the 41C 
Service Manual . 

FOf lT1()I'e iolormarion. c:onracr U'le Service Eng'necnng Manager. Corval~s OlVlsioo - H)()() N E Circle 8h1d . CorvaUis, Cll'egot'197330 
Telephone (503) 151·2000 • TWX " Sl0-596-0683 

Prinled in U.S.A. 





CORVALLIS DIVISION 

SERVICE NOTE 

41C-07 

HEWLETT PACKARD 

Rev1 sed 2/1 TIlfr" ~17 : 

SUBJECT : MICROCOOE ERRORS, HP -41C 

The following is a list 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 configu rati on and date codes of 
calculators with these errors. 

1. 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 
clea r them. For example. to set flag 49. the low battery flag. 
the following steps could be used: 

49 
STO 00 (o r any storage register ) 
SF IND 00 

This is not a serious problem - many use rs like having this 
feature . ROM 0 : F (PIN 1LA3-0033) corrected this problem. 

2. REGISTER ADDRES S WRAPAROUND - '.ith a value of X > 785 in the 
display, RC L IND .X will recall data from the system scratch 
pad. 

3. LN (l+X) - the funct ion ln ( l+X) gives wrong answers for values 
of X between - .9990234374 and -1 . DO. 

4. (.1) -43 _ Thi s ope rati on gives an answer of 9.999999999 X 10+42 . 
The co rrect answer is 1.000000000 X 10+43 . 

5. r+/ LAST X - The r + and r - functions do not update the LAST X 
register as indicated in the ownerts manual. 

6. SINE OF VERY SMALL ANGLES - The sine of very small angles 
(~ lO-99) gives wrong answers . 

7. NO DECOMPILE - If a user is in PRGM mode, has edited his program, 
and turns the 41C off (o r all ows it to timeout ) , the changes he 
made to his prog ram are not decomp iled . If the user then turns 
his 41C on and tries to run the program , ; t '11;'1 not work correctly . 
When the user goes into PRGM mode to check his program, the prog r am 
is automati cally decompiled . It will then work correctly . If a 
user has this problem, he can avoid it by always goi ng back into 

For more Information, cont8ct the SONlce Engineering Manager. CONal lis D1v1siort-tOOO N.E. Circle Blvd .• CONallis, OIi9O"i 97330 
Telephone (503) 757·2000 • TWX • ~o-596-068J 

Printed In U.SA 



RUfl mode after chanQina a or ogram . 

41C-07 
Page -2-

8. ALPHA STRiNG COMPARE S - if a custome r uses A~TOX to put 6 
characte r s from d l onger st r ing in the X reglster and then 
tries to compa re those 6 cha racters t o 6 in the y register. 
the 41C wi ll respond "no" even i f true . Example: 

ALPHA I~OOE 
ABCDEFG ASTO. X 
ABCDEF ASTO.Y 
RU N HODE 
X=Y? ..... "NO" 

9. CLP - The "clea r prog r am" functi on (C l P) will only clea r 1089 
steps i f the printer is not plugged in. If the orinter i s 
plugged in and in I-\ANUAL mode. Cl P will clear 1089 steps. If 
the printer is pl ugged in and in NORMAL or TRACE mode. ClP will 
only clear 233 steps. 
NOTE: A custome r can get around this problem tempo rarily by 

using DEL 999 twice for l ong programs. 

JA:em 
Attachment 



41C- 13 

11/21/79 
SUBJECT: DI SPLAY DRIVER REVI SION F TO G 

Revision "G" display drivers will appear i n 41 C ca lculators with 
SI N 1954AXXXXX. All calculators beginning with S/I' 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 1n ~ 
capacitor of the logic board from .01 uf to 470 pf . 

Revision "G" uses 470 pf/D160-057l 

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 "Fit is covered by a plastic cap . 

If the value of capacitor is interchanged with revi s ion of the display 
driver assembly the following symptoms occur: 

1. Revision "Gil with 470 pf 

Frequency = 8.3 KHZ 
Timeout = 9 mi nutes 
Display = OK 

2. Revision "G" with . 01 uf 

Frequency = 435 KHZ 
Timeout - , 

• 
Display = fli ckering 

3. Revision "F " with . 01 uf 

Frequency = 6. 3 KHZ 
Timeout - 12 minutes 
Di spl ay = OK 

4. Revision "F" with 470 pf 

Frequency - 110 KHZ 
Timeout - 40 seconds 
Display - OK 

NC:em 
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CORVALLIS DIVISION 41C -16 
HEWLETT PA C KARD 

SERVICE NOTE 

3 / ~ 1/ 20 

SUBJ ECT: 41C BATT ERY LIFE 

Many HP-41C users bel ieve they are not achieving nonnal bat t e ry life. 
The owner 's ma nua l quotes 9- 12 mo nths as nOr.;Jal life expectancy but 
thi s estimate is based on usage assumpti ons 'f/h;ch may be t oo low. 
Co rval lis Q.A . recently did some testing t o define ave rage batte ry 
life. The results were i nco r po ra t ed in a let t e r which we sent t o 41C 
us~ r s aski ng about ba tte ry li fe. Attached is a copy of t ha t letter 
Wh lCh you may adapt t o sui t your needs. 

JA :em 

Attac hment 

For mole Inlormation, contact the SeNice El'IQln&efing Managel, Corvallis OIV1slon - l000 N.E Cncle Blvd., Corvallis, Oregon 97330 
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rh'l!..::' HEWLETT 
a:~ PACKARD 
PERSON AL COMPUTER DIVISION 

1010 N E Cllc la lloulcVIIIO. C ONn II" O,ego" 91330. 1 olcphono SoOJ 151· 2000 TWX" 510-596-068J 

Dellr Customer , 

Battery life is dependent on mony {acto r s , including how you usc you r HP-41C. 
wha t peripherals ore attached and how f r esh your batteries a r e . Th e IIP-41C i s 
designed to coax maximum life from 11 se t of batteries by two power-down modes. 
Wh en keys a re being pressed o r a p r og r am run , t he cil l c ula t o r i s in RUN mode . 
l.fhen sitt ing idle (turned on) the liP-laC powe r s d01J1l t o STMmBY mode , cons uming 
about 1/7 the power of RUN mode . If t he calculato r r emains idle for abou t ten 
minutes , it powers down again t o SLE EP mode , effectively turning itself off 
and consuming only about 1/100 the power o f STANDBY mode . 

From batter y life tes ting by ~Iewlett-Packard. median va lues fo r Ufe expectancy 
have been measured and are listed below : 

HP-41C Only 

RUN ~!ode Opera tion : 

Hours to " BAT" Annunc iator 

Hour s to Dead Calculator 

IIP-HC .;lnd 82104,\ Card Reade r 

n Passes to "BAT" Annunciator 

(I Passes to Refusa l to Read 

Nedian Life (hours) 

- 60 

- 80 

- 1000 

- 1 200 

When compar ing your ac tu.;ll battery usage t o the above figures , keep the 
following points in mind : 



1 . Testing was done with fre sh batteries . 

2 . The above values arc median values , and your actual usage lDay be 
s lightly higher or l ower . 

J. Pass is defined a s a card read o r write on one track . 

4. Combinat ions of 4lC use and card reader use will r esult in lower 
battery life va lues t han those above. When the card reade r motor 
turns on, it drains a large current from the batteries . This pulls 
the battery voltage dmm. As you get closer t o the end of battery 
life (bu t before the 115AT" annunciator turns on). your HP-4lC may 
function normally alone but trying t o read a ca rd pulls the battery 
voltage down below the low battery reference level. This turns the 
"5AT" annunciator on . The point here i s that 60 hours of HP-4lC 
only RUN mode operation is not equivalent t o 1000 ca r d passes . 

5. When batteries are consumed to the point that a car d cannot be 
read , they are still adequa t e t o suppo rt HP- 4lC only use for some 
period of time. In this manner yo u can achieve additional battery 
usefulness . 

6. Hemory module s /nppllcation modules fu rther limit bat t ery life. 

7. If you own the 82143A printer , r emember t ha t wh en it is printing. 
the IIP- 41C i s in RUN mode . Extensive printing the r efore depletes 
the 4lC l s batteries . 

Sincerely . 

Servi ce Representative 





4 1~- 19 
CORVALLIS DIVISION 

H£WL£ J J S PA CKMID 

SERVICE NOTE 
• 

SUBJECT : HP-41C ROM UPDATE 

The HP - 41C ROM Update Prog r am '~ ill begin Pp r il 1 fn the U.S. and I~ a:t 1 
in all other count r i es. It ls purpose is to correct the kn own majo r 
mfcrocode errors in t he 41C. It does not cu re l ocKup or short batte ry 
lf fe problems . Upda te s should be done by custome r request only - they 
a re not automatic . You should not solic1t peopl~ to update thei r ~OM's 
un less they complain of a problem as soci ated witn a kn~~n micr ocode 
error . 

The updat e should be cha r ged to '""a rranty . Jf you use the Co r '/a111s 
produced sho rt form sc reens, compl He a separate R.O. for the ROM update. 
If a 41C needs repai r a nd a P.O~ update, complete t'""o R.O.'s. If you use 
SIS sc re ens , use a continuat ion. In both cas es . use repa i r class ~O for 
t he ROr~ update and list the pa r t numbers o f the three ROM's. Pay type 
wouldbenH . 

Upda te cha r ges a r e as fo110'<I4s: 

Labo r 

?0I1 Update Only 0. 5 Hr . 

Rm~ Upda te '..Iith Repa i r 0.25 Hr . 

The new ROM Pa r t /lumbers are : 

ROM 0 

ROM 1 

ROl1 2 

Old Pili 

lL87 - 0001 
lLA3- 0033 
lLA3- 0015 

lL87 - 0002 
lLA3- 0016 

lL87-0003 
lLft.3- 0022 

Mate r ial s (U.S . S) 

522 

532 

fl ew PI ll 

lL87 - 0038 

lL 87 - 0039 

lLB7 - 0040 

'(au should use up you r et isting s t ock of the .,ld ROM's in normal repairs. 
Ho·..te ·ler, do not r eplace a defec t i ',~ new ROI'. '<I4 ith an old R~ . When you r 
old ROM's a re gone, use new ROWs in a ll r epa i rs. 

For mora ontorrNtoorI. CI.)!"II&d!he Sernce ~ , ... .&naget'. C<Narb OrASlOtl-1Q)O '~ E. Citde Bl'td._. c.orv.... Or~1 !ijl / 0B) 
T .... phone 1503) 757.2CQJ • TVr.( • !S o--59P~ 

Pnrud ... u.s.A 



SERVICE NOTE 41C-19 
Page -2-

The microcode errors which wi ll be co rrected by th l s update are detailed 
in Figu re 1 , a copy o f the addendum card which has been enclosed with new 
HP-41C's si nce November 1979. 

In addition , HP -41 C's date- coded pri or to 1951 have other microcode errors 
wh ich can be co rrected by thi s ROM update. These microcode errors are 
summa r ized in Se rv ice Note 41 C-07 (Rev i sed 4/ 2/80). 

Corvallis uses two form let ters when doing ROM updates. Figure 2 is a 
copy of the letter sen t to cus tomers wh o have r equested the update. 
Figure 3 is a copy of the letter sent t o customers who have had a defective 
old ROM replaced wit h a new ROM . 

JA;em 

Atta chmen t s 



Fl GURE I 

Important HP-41C Information 

Prog ram l\-fodc Power·O rr. If you tum t~ HP·41 C o ff (or I f it tums off :lulom:aricalJ y) white the 
unit is in PRGM (progr:lm) mode, you should toggle into ;a nd bOld:: out of PRGM mode ag310 
when you resume oper:lIion . This ensure s Itl:ll changes made to progmms in pre vious edi ting 
sessions will ~ compi led by the HP-41 C system . 

Program Cle:uing Reslriclions. When you wish to clear very long programs (lo nger than 2JJ 
lines), you must set the HP 82 14JA Printer (i f prescnt) to MAN (manual) mode w~n you e,\ccute 
the ICL .. ' function. Prog r3ms longe r than 1089 li nes must be cleared using [on I nnn. (For 
clI.lmpk . 10 clea r 0 1980·lioe progr:1m eucutc lon l :lnd press icul 980. ) Refer 10 the: HP41C 
O"'nt'r ' .J Handbook tJnd Programming Gllidt . page lJ S fo r more inform:arion 3bout long programs. 

AL PHA String Testing Restrictions . If you 3re tesling twO ALPHA mings In31 were originally 
longer than sill. characters (when c reated in the ALP HA register), then you must perform Ihe follow­
ing procedure 10 ensure proper stri ng trunC:ll ion and test results . Stri ngs can onl y be I( sled with 
t!le lu1'! ori l·,,1 funclions . 

I . Store the firs t siring into a regIster us;ng(uro! nn. If the string is not longer Ihan s~ characters . 
skip this step and go on 10 step .1 . 

2. Clear Ihe ALP HA re ll:tSler w llh ! c~ A ! . 
3. Recall the siring Into- Ihe ALPHA register uSlng (.t.,IIIQ, 1 nn. 
4. Ston: the stnng IntO thc X-reg Ister usingl ,urol8 X. 
5. Store the second string IntO:l register usinglu TOI nn . [fthe sIring is not !onger than six d ur-

acters. skip this step and go on to step 8. 
6. Cle:lr the: ALPH A reg is ter wit h !eLA! . 
7. Rec311 the stnng into the ALPHA regI ster uSlng( .t.,IIIQ, ] nn. 
S. Store Ihe sln ng InlO thc Y· reglsler using (u rol8 Y. 
9. E.\eculel . ·,'! orl •• " ! . 

0004 t ·9022 ' 
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PACKAI'lD 
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fI GURE 2 

HEWLETT PACKARD 

Dear Customer , 

As yo u reques ted , yo ur HP- 41C has been updated to Correct known mic rocode 
er rors. Th i s is in keeping with ou r des ire to provide yo u with the most 
up-ta- date c ircuit ry. We do not anticipate any fu r the r updates being 
requi red. 

Sin ce r e l y , 

Service Representative 



FIGURE 3 

HEWLEJ J PACKARD 

Dear Customer. 

Repair of you r HP- 41C necessitated the replacement of a ROM (i ntegrated 
ci rcuit ). Thi s ROM ;s an updated ve r sio n of the one which failed in 
your calculato r . It is in keeping with our de s ire to provide you with 
the most up- to-date circuitry. 

Since re l y , 

Servi ce Represen ta ti ve 



TA8LE I 

MI CROCOOE ERROR SU MI1ARY 

-- -
ROH Cor~F I GURATIOIl PR08LEIIS PART NO. PARTS OATE cnOES AFFEC1EO 

CORRECTED TO F I X AVAILA8LE I FROM TO 
-r 

0:0 , 1: 0, 2:E - - - -- ----- - - - -- 1926 - 1938-

O:F, 1 : 0, 2:E I IL87-0002 tlow 1936- 1952 -

O:F, I:E , 2:E 2 . 3 ,4,5,6 IL87-o002 flow 195 1- 20 34 

O:G , I : F, 2: F 7 , 8 , 9 IL87-0038 U.S.-Apri l ' 80 203; 
IL87-o039 Int'l -llay '80 
IL87-0040 
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SERVICE NOTE 

S" 2 l ec' 
4/ 28/80 

SUBJECT: HP - 41C SYSTEM COIHACT TEST 

The contacts inte rna l to the HP-4 1C and between the 41C and its plug-in 
accessorfes are very important for proper system operation. Poor 
contacts can cause lockup, 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 a1' modules. Execute a Catalog 3, and while it is 
running. drop the 41C on its back from a height of 5 em . 00 
this five times and watch for imprope r execution (execution 
stops, inco r rect display . etc.) . 

B. If the unit fails this te st , lift the top (display) end of 
the 41C off the table to a 450 angle and let it drop (while 
Catalog 3 1S running ). Do this five ti mes. 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 
ca1cy1ator - lift to 450 and drop five times with Cata log 3 
runnlng. A fai ure here could be due to cont amination on 
the contact pads on the logic or keyboard. Or the logi c 
boa rd nuts may not be tight enough. 

2. Memory /·todule 

A. Plug all of the custome r' s memo ry modules into his HP -41C . 
(Remembe r that when you plug in a memory module and tu rn the 
41C on, the registers in the mod ule are allocated as data 
storage registers . ) load the following program into the 41C: 

LBL A 
RCL 1110 01 
RCL INO 01 
RCL 1NO 01 
RCL INO 01 
RCL INO 01 
RCL INO 01 
RCL INO 01 
RCL IIW 01 
RCL INO 01 
RCL INO 01 
GTO A 

For more Inf~!Jon. OOfllacl the SeMce Englneonng Manager, Corv.I~s OMsion-l000 N.e. Circle Blvd .. Corvalb, Oragan 91330 
Tel89hone (SOl) 757-2000 • TWX # 91).596-0683 

Printed In U.5A 
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B. To tes t each memo ry module, s t or e in Regis t e r 01 the 
of a regi ste r you know is in the module un der tes t . 
example : 

To te s t module 
in Port # 

1 
2 
3 
4 

Store thi s number 
in Register 01 

64 
128 
192 
25 6 

number 
For 

C. Execute the prog ram "A" , and whi le it is running . lift the 
top (display ) end of the 41C off the table to a 45° ang le 
and let it dr op. Do this 20 times and wat ch fo r the program 
to stop ( it may say "NONEXISTENT " when i t stops ) . If the 
program continues to run, the memo ry module contacts and 
po rt are good. 

O. If a memo ry module fails the test, t ry the same test with 
another module in the same port. This will tel l you whether 
the module is actually bad or the port is bad. 

E. Clean the module contacts with a lint- free clo th and alcohol 
followed by Freon. Clean the I/ O assembl y with a Q-tip and 
al cohol fo llowed by Freon. If cleaning does not solve the 
problem. replace the module or I/O assembly. whi chever was 
found faulty by the tests above. 

3. Application Module 

JA:em 

A. Perform the same tests as in 2C and 20 above but execute a 
Catalog 2 instead of the prog ram above . 

B. Clean or rep lace as indicated by tes t results (see 2E). 
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CORVALLIS DIVISION 
H£WL£ I" PA CKARD 

SERVICE NOTE 

SUBJECT : LOCKUP/S HORT BATTE RY LfFE 

POSSfBLE COMPLAfNTS : • 

• 

• 

• 

• 

41C won ' t turn on . 

41C won't turn off . 
keys . 

No response when press ing 

Funct i ons on right hand co lumn of keys, CUI, 
TAN, etc . } transposed to left side of keyboard . 

Batteries last on ly a few days . 

Contents of registers al t ered; possibly strange 
eha racte rs . 

DISCUSSION: Because of its CMOS design, the HP-41C 1S susceptible t o 
va r ious forms of noise . The three most common sources of 
noise identified up to now are ! 

1) static dis charge 

2) poor contact ( I/O connect ors) 

3) plugging in or removing peri pherals with 41C on 

The 41C responds to these types of noise in one of several 
ways ( in order of severity ); 

1) no adverse effects 

2) lockup (no keyboard res ponse) - memo ry not lost 

3) transpositi on of keys , co ntents 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 lockup, current draw 
is equal to run mode current « 15 rna ) . In case (3) , current 
draw may be 15 - 20 rna and in case (4) , as much as 500 rna . 

Since the alka l ine batteri es are rated a t abo ut 450 rna- hours , 
the effe cti ve bat t ery l i fe ca n be found for each case by 
dividing t he capa ci t y (450 rna-h ) by t he appropr iate current 
draw . For exampl e, i n case (4) , batte ry life could be as 
sho rt as one hour. 

For more information. oontaCi the Service Englneenng Manager. Corval~s DlVlSIOI'l- l000 N.E. Cilde Blvd .• Corvallis. 0.89°" 91330 
Telephone (503) 757·2000 . TWX • !I\).596-068J 

Printed in U.S.A. 
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D1SC:\J~ s l o n (Continued) : 

All of the above reactlon ~ can be cleared by r emoving the 
bat t eries ( for seve r al seconds to as much a s 12 hours ). 

Static dis charge Is a major so urce of lockup problems. 
Stati c In c reases with dec reasing humidity , so It Is mo re 
likely a problem In cold . dry cl imates. A heated building 
dec rea ses the humidity and therefore Inc rea ses r isk o f 
s tati c. Syn theti c carpet s (nylon. etc. ) and leather-soled 
shoes contribute to large s tati c charges bui lt up by a 
pe rson' s body , The s tatic dis charge does not have to be 
to the 41 C to lock It up; It can be a discha rge to another 
obje ct near t he 41 C. The resulting fie ld gene rated by the 
discharge can cause lockup, This static discha rge mayor 
may not be no t iceable by the customer : 

Currently the re Is no fi x. which 101111 redu ce the susc ep­
tibility of the 41C to the se forms of noi se. Howe 'ler, there 
are some s t eps yo u can take to improve poo r co nta c t s and to 
ma ke the cus tomer aware of problems in his env ironme nt whi ch 
affect the 41 C. 

1) Perform the normal trouble shoo t ing procedu res as 
outlined in Servi ce flote 41 C- 22. 

2) Dete rm ine if the problem i s due to poor contact s 
by doing a conta c t te s t (s ee Servi ce Ilote 41 C- 23). 

3) Talk to the custome r if possib le and determine under 
what c ircumstances hi s 41C locks up . Thi s may pro­
vide clues to what i s caus ing his problem. If the 
custome r is experien c ing short battery life. he is 
probabl y al so e~ perlencing lockup or one of the 
other comp laint s dis cus sed above. If stati c is a 
poss ib i lity, advise the custome r t o take ce r tain 
pr ecautions: 

A) When walking up to the 41C, try to touch some 
so rt of ground (s uch as a metal desk ) befo re 
tou ching the 41C . 

B) I f the customer does not keep his card r eader 
or memo ry modules plugged into the 41 C, be 
su re he keeps them s tored in the pink anti ­
s tati c bag s in whi ch they were enclosed when 
pu r cha sed. 
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Atta chment 

C) Be cauti ous o f 
camera cases. 
build up large 

stor i ng t he 41C I n foam- l i ned 
This type of plastic foam can 
s tatic charges. 

O} If the customer typi cal ly experiences lockup 
when removing the 41C from its soft case, 
tell the cu s tomer not to use his soft case 
for awhl1e and see 1 f his problem disappears. 
The soft case may be building up a statfc 
cha r ge . 

E) Send the customer an antistatic bag (PIN 
9222- 0690) and recommend he sto re his 41C In 
the bag when he is not using it . 

F) It should always be stressed that statfc Is 
a fact o r of the customer ' s environment, not 
a fault of the 41C . 

4. When a unit is returned t o a customer with No Trouble 
found and the compla i nt wa s l ockup or sho r t battery 
life, t he U.S. Repa i r Center sends a fonn letter and 
an anti s tat ic bag t o the customer, Figu res 1 and 2 
are exampl es o f these form letters . 

S. After a second uns ucces s ful repair fo r lockup or short 
battery l ife, the cus tomer i s advi sed that there is 
cur rently nothing that can be done to solve his problem . 
Again i t s hould be s tres sed that the problem is a 
product of the user 's environment . Maintain a file of 
these customers' names and advi se them that when a fi x 
is available they will be contacted . 

6. For some cus t ome rs , the rechargeable battery pack 
(82l20A) i s a short term solution, parti cula r ly fo r 
sho r t battery life complaints. 



• 
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SERVICE NOTE 

SUBJECT: REVI SED SERV ICE PROCEDURES 

41C-35 

11 /11 /BO 

Attached are rev ised se r vice pr ocedu r es for the HP-41C . They will be 
i ncorporated at a later date into an updated se rvi ce manual for the 41C. 

41C UPDATED SERV I CE PROCEDURES 

I. TESTING 

A. GENERAL TE ST AND REPAIR PROCEDURE 

B. CURRENT TEST 

C. CONTACT TEST 

II . TROUBLESHOOTING 

A. NO TURN ON 

1. Very low current ('\. 0) 

2. 2- 3 rna 

3. High cu rrent ('" 150 rna) 

4 . Display lit on ly when key i s pressed (blanked in standby) 

S. Turns on OK , t urn off . then won ' t t urn on again . 

B. SHORT BATTERY LIFE 

1 . High sta ndby current ( >1 mal 

2. High s l eep cu rren t 

3. Sleep current norma l . then increases within 30 secon ds . 

C. LOCKU P 

1 . Gene ra 1 

2. GTO .. causes l ockup 

3. Won 't tu rn o ff, press ing "ON" key ca uses beep 

Fer (1"1(" ~b".tIon . CIlI'!t.a I\e St .a Enok-tng ~. CcIfVaIb oto.illco-1 000 H.E. CIrcle 8M:I., COl .,". o.-QOIJ .,330 
Ttll pMone (503) 757-2000. TWX ~ SD-soe...oen 

Printed In U.SA 
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4 Locked up. press ing keys causes beep 

5. Press ing any key causes lockup and " "'EI~ORY lOST" 

D. SHOCK SENS ITIVE 

E. BATTERIE S WARI1 TO TOUCH 

F. 41 C HDtI'T RECOGlli ZE PERI PHERALS 

G. DISPLAV FADE S OUT/fIiSSING SEGMEIITS/S TRAN GE CHARACTERS IN DISPLAV 

H. CALCULATOR TURIIS OFF AFTER 10 TO 20 SEC./D ISPLAV FLICKERS 

I. liMES UP FRDI1 DIAGIIOSTiC SLEEP TEST SAVItIG "STANDBV OK" 

J. LO SS OF REGI ST ERS 

K. DIAGNOSTiC TEST STOPS AT "SELECT TEST" 

L. HMS +/HMS - GI VES I NVALI 0 ANSWERS 

M. PRESSlttG A KEV GI VES AttOTHER FUNCTION 

II. DISPLAV SHOWS ". " - THEIl "IIULL" 

D. IN ALPHA MODE, LETTERS ARE SHOWN AS ~ BEEP 

P. CALCttLATOR WON'T GO INTO STAIWBV MODE 

Q. SO FTWA RE BUGS 
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l. TESTING 

A, The follmting HP-41C test and repair procedure is being used by the 
U.S. Repai r Cente r. Howeve r, it is no t rig i d, si nce eac h custome r 
unit i s diffe rent. But i t a l l ows you a bas ic framework to work 
within. 

1. Open the c us tomer ' s package and read the paperwork . looking 
for a descr i ption of the cus t omer's compl aint . 

2. Try t o dupli cate the 
s pots in LCD , etc. }. 

comp la int. Note 
Check fo r mus hy 

cosmetic damage (scratches , 
or s ticky keys. 

3. In sert the Service Module and set up for current measurement s 
(see Section B bel ow). 

4. Run the Service r'lodule multi - te s t and observe current levels 
for all tes t s (a. Di sp lay Test, b. Date Storage Test , c . ROM 
Te s t, d. Keyboard Test , e. Standby Test , f. Sleep Test ) , 
r.1emory mo dul es inserted in t he 41 C will increase run mode 
currently by 1-2 ma pe r mod ul e. Indicate on the R.O. if any 
te st s were failed. 

a. Expe r ience ha s shown that the Serv ic e Nodule will 
find onl y about 50% of the probel ems. Conventional 
troubleshooting techniques are required for the res t . 

5. Try to isolate the problem between the logi c board and the 
rest of the ca lculator by us ing the test ca lculator. Once you 
have verified the cus tomer' s compla int, put hi s logic board in 
the t es t calculator and see if the problem occurs now with you r 
te st calculator. Th is technique will be especially helpful in 
separa ting di splay driver prob l ems from logic problems . 

6. If the cal culator fails any of the previou s tes ts, repair the 
fault and retest. 

7. If accesso ries are included with the 41 C, these are tested with 
the appropr ia te Servi ce t·lodul e Test (a. Memory Module Test, 
b. Appl icat ion Module Test) . Repla ce modules whi ch fail . 

8. If the ca lculator passes all previo us tes ts, remove the current 
measuring equipment and Service Module. Insert a battery pack. 
Perform Contact Tes t (see Sect ion C beloW). 

g. Loa d two memory modules, flag mod ul e and servi ce module. Perform 
an I/O Port Test (41C Servi ce r~anual, p. 4-11 ) . 

10. If all tests are pas sed and the customer's complaint cannot be 
duplicated, heat run the unit on AUTO I~ULTI Test for 12- 24 hours. 
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II. All I.e. replacements s hould be heat run also. 

12. Afte r heat run, pe rform the tes t s d9d1n. 

13. If the complaint is l ock up and/or ve ry s hort « 1 week) battery 
life , see Secti ons I I Band C. 

14. Complete paperwork and ship un it bac k to cus t omer, 

B. CURRENT TEST 

I. Current drain can be c hec ked usi ng the port extender (T- 11 945) . 
Connec t an ammeter and a power supply across t he Vbat and GNO 
l i ne s on the port extender as shown below: 

,,, 

2 . Remove the batteries from the 4lC and set the power supp ly at 
4 volt s . Mea sure awake current (RUN mode) , standby current and 
s l eep cu rrent. Wors t case values can be found on p. 1- 2 of the 
41C Service Manual. Typi cal values we have found are: 

C. CON TACT TEST 

AWAK E CURRENT 

STANDBY CURRENT 

SLE EP CURRENT 

Current 

10 rna 

1 rna 

3 , a 

1. The contacts internal to the HP-41C and between the 41C and its 
plug-in accessories are very impo rtant for proper system operation . 
Poor contact s can ca use lockup , alteration of program memo ry or 
data storage regi s ters , imprope r plug - in accesso ry operation, etc. 

2. To tes t conta cts, do the foll owing te st s : 

a. HP-4 1C 

1) Unplug al l modules . Execute a Catal og 3, and wh i le 
it i s running, drop the 4}C on its back from a height 
of 5 cm . Do thi s fiv e time s and watch for improper 
execu t ion (exec uti on s tops, incorrect display , etc .) . 



2) If the unit fa i l s this tes t, lift the t op (display) 
end of the 41C aff the table to a 45° ang l e and let 
it drop (while Catal og 3 is runni ng). Do thi s five 
times. A failure here could be due to a cold so lder 
joint behleen the keyboard and di splay. Try the s ame 
te st with the bottom end of the calculator - l i ft to 
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45 ° and drop f ive t imes with Cata l og 3 running . A 
failure here could be due to contaminati on on the contact 
pads on the l og ic or keyboard. Or the logic board 
nut s may not be ti ght enough. 

b. Memory ~lodule 

1) Plug all of the customer's memory modules i nto hi s 
HP-41C. (Remember that when you plug in a memory 
mod ul e and turn the 41C on , the regis~er s in the 
module are all ocated as data 'sto rage registers.) 
Load the following program into the 41C : 

LBL A 
RCL INO 01 
RCL INO 01 
RC L INO 01 
RCL INO 01 
RCL INO 01 
RCL INO 01 
RCL INO 01 
RCL INO 01 
RCL INO 01 
RCL INO 01 
GTO A 

2) To test each memo ry modu le. store In Register 01 
the number of a regi s ter you know i s the module under 
te s t. f or examp l e: 

To tes t modul e 
i n Port # 

1 
2 
3 
4 

Store this number 
in Register 01 

64 
128 
192 
256 

3) Execute the program "A", and while it; s running, 
lift the top (di splay) end of the 41C off the table to a 
45° angle and l et it drop. 00 this 20 times and watch 
for the program to stop ( it may say "NONEXISTENT " when 
it s tops) . If the program continues to run, the memory 
module conta c ts and port are good . 



4) If a memo ry mod ule fail s the t es t, try 
with another module in the same port. 
yo u whether the n~dule is actually bad 
bad. 

the same test 
Thi s will tell 
or the port is 
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5) Cl ean the mod ule conta cts with a lint-free cloth and 
alcohol foll owed by Freon. Clean the I/O ass embly 
with a Q-tip and alcohol followed by Freon. If c lean­
ing does not so lve the problem, replace the module or 
I/ O as sembly, whichever wa s found faulty by the tes t s 
above. 

c. App li ca tion 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) Glean or replace as indicated by test results (see 
b.S. ) . 

II. TROUBLESHOOTING 

A. NO TURN ON 

Do a current test (see Section J .B.) by holding the "ON" butlon 
down. rhe amount of current drain from the batteries in a no turn 
on conditi on may give some clues as to the so urce of the problem. 
Isolate the drain usi ng the technique in Section I-A. 5. If the 
log;c board is not at fault , repla ce the display driver hybrid. 
Cold so lder join t s between the display and the keyboard may cause 
the prob 1 em. 

1. Very low current ('" 0) 

a. Hea sure Vcc (+ end of C3). If Vcc 'i' 6V, then go on to 
step e. 

b. Check diodes CR5. CRt and CR6 by a qui ck front-to-ba ck 
ratio. Replace if bad. 

c . Check for oscillations on the CAP line (U2 pin 7), 
Chick and rep la ce C6 or R3 if neces sary. 

d. Check for a potential difference across C5 (Vcc/Vco )· 
If none, replace C5. 

e . Check to see if the PWO line(UI pin 5) goes high when 
the "ON " s.,.litch is pres sed. If it does , check the main 
Signal lines ( ~I' ~ 2 , SYNC, ISA , DA TA ) at the CPU. If 
any of these lines have noise on them, replace the CPU. 

f. If PWO does not go high, do the following: 



g. 

1) Check transi s t or s 01 and Q2 (front- ta- back rat io 
or j unctions). Replace if required. 

2) Check CR7 and replace i f necessary. 

3) Replace , one at a time, e9 . C8 and C3. 

If the problem still exis t s . sta rt pulling the data 
s t orage IC' s (U6 , U7, ua , Ug , U10) and then the ROM' s 
(ROM 2, ROfl I, ROM ~ ) one at a time. 

2. Current ~ 2-3 rna 

a. Replace C5 

b. Replace U2 (power supply) 

3. High Current ( .... 150 rna) 

a. Check for the alarm buzzer (V l ) shorting out to the 
trans former (Tl ). 

b. Check 01 and 02. If they are hot to the touch or 
defective , rep lace them. 
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C. Check the foll owing capacitors to see if they have shorted 
t o ground: C3 , C9 , ca , C2 , CIO. 

d. Check diodes CRI, CRS and CR6. 

e. Replace U2 (power supply). 

f. Feel t he I.C.'s to see if any are hot. Replace i f necessary . 

g. If you ha ven' t fixed the problem yet. start remov i ng the 
I. C.'s one at a t ime , CPU fir st , until the current drops 
s harpl y . 

4. Display lit only when a key is pressed (blanked in s tandby ) 

a. Replace dis play driv er hybrid (PIN 00041 -60090) 

5. Turns on OK, turn of f, then won't turn on again 

a . Replace C9 

b. Replace U2 (power supply) 

B. SHORT BAT TERY LIFE 

Short battery life can be due t o many factors. 
have unreali s ti c expecta ti ons of battery life , 

The customer may 
especially si nce 
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Lllw ownr.r ',> manual say s 9 to 12 mo nth s . He may not realize how 
SCV CI' C 0) dr.;,;n llddiLOMl plug-In peripherJl s arc on the batteries. 
Sl eep t urrent o r s tandby current may be e xcess ive . The 41C may be 
l ockl nq up and dra i ning the batte ri es. Or onc of the chips In the 
111 C may he !He hing up. whi c h can drain the batteries in an hour. 
The f i r s t s Lep in troubl es hoo ting thi s problem i s to see if the 
c ustome r I S ex perienc ing frequent l oc kups or is us ing his peripherals 
heav i ly. Al so . run i) current check in s tandby and sleep modes (see 
Sec ti on I-A . 4.) . If l ockup appellr!. t o be the problem, see Secti on II-C. 

I . High Slilndby Current (' 1 rna) 

tl . Standby current s in the approximate range of 1.3-1.6 rna a r e 
usually c iluscd by ROW s. Repla ce ROM 2 . ROM 1 and ROM 0 
one at tl Lime until problem i s solved. 

b, Standby currents greater tha n 2 ma are usuall y ca used by 
bad power supplies. Replace U2 . 

2. High Sleep Current 

a, Is t he prOb lem i n the logic board? (Test per Secti on I-A .S.) 

1) Yes - Da ta stora ge chips usual ly cause this problem. 
Replace OS0 . 052. 053. 054 one at a time to solve the 
problem, 

2) No - Replace display driver hybrid . 

3. Sleep current norma l . then increa ses within 30 seconds, 

Typi cal calues are 30-50 ma 

a , Check C9 and C3; rep 1 ace if necessa ry , 

b. Replace U2 (power supply ) 

c , Replace CPU 

d. Replace data storage chips one at a time. 

e . Replace ROM 2. ROM 1 and ROM 0 one at a time. 

C. LOCKUP 

There are many symptoms pos s ibl e in lock up. The ca lculator may not 
turn on or off . the functions on the ri ght hand co lumn of keys may 
be transposed to t he left co lumn, various display annunciators may 
be lit. batteries may '"un down quickly . contents of reg iste rs may 
be alte "ed , or memory may be lost entirely. 

1. General T,-oubleshooting 

•• Isolate prob l em 
a real failure. 

to logic or display hybrid if 
If hybrid faulty, replace . 

lockup I S 



b. Check for alarm (Yl) shorting to transforme r (TI ). 

c. 00 a contact test (see Section I-C .). 

d. Check for loose logic nuts . 

e . Clean connectors if needed. 

Discussion t Specific Troubleshooting 

Because of i t s CMOS design, the HP-41C ;s susceptible to 
various forms of noise. The three most common sou rces of 
noi se ident i fied up to now are: 

1) s tatic di scha rge 

2) poor con ta ct ( I/O connector s) 

3) plugging i n or removing peripherals with 41C on 

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

1) no adverse effects 

2) l ockup (no keyboard response) - memo ry no t lost 

3) transposi tion of keys, contents of some registers 
altered . 

4) loss of memo ry . very short battery life, no keyboa rd 
response. 
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Battery life is shortened in the last three cases due to higher 
than normal current dra in. In lockup , curren t draw is equal t o 
run mode current « 15 rna). In case (3) . current draw may be 
15 -20 rna and in case (4) , as much as 500 rna. 

Since the alkal ine batteries are rated at about 450 rna -hou rs . 
t he effective batte ry life can be found for eac h case by 
di vi ding t he capaci ty (450 rna - h) by the appropriate current 
draw. For exampl e, in case (4) , battery life cou ld be as 
shor t as one hour. 

Al l of the above reactions can be clea red by removing the 
batter ies (for several seconds to as much as 12 hours). 

Static discharge i s a majo r source of lockup problems. 
Static increases with decrea Sing humid i ty, so it is more 
like ly a prob l em in co ld , dry climates . A heated build ing 
dec reases the humi dity and t herefore increases risk of 
s ta ti c . Syn t hetic carpets (nylon , etc.) and leather- soled 
shoes contribute to large s tatic charges built up by a 
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person's body. The s tati c di scharge 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 fie ld generated by the discharge can 
cause lockup. Thi s s tatic di sc harge may o r may not be noticeable 
by the cus tomer! 

Currently there is no fix which will reduce the susceptib il ity 
of the 41C to these forms of noise. However, there are some 
s teps you ca n take to improve poor contacts and to make the 
cus t omer aware of problems in his environment which affec t the 
41C. 

1) Perform the normal troubl eshooting procedures as outlined 
in Sec tion 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 possib le and determine under 
what circumstances his 41C locks up. This may provide 
c lues to what is causing his problem. If the customer 
is expe rienci ng 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 t o touch some 
so rt of ground (such as a metal desk ) before 
touching the 41 C. 

b) If the customer does not keep hi s card reader 
or memory modu les plugged into the 41C, be 
su re he keeps them st ored in the pink anti­
sta tic bags in which they were enclosed when 
purchased. 

c) Be ca ut ious of 
came ra cases. 
build up large 

sto ring the 41C in foam-lined 
Thi s type of pla stic foam can 
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 hi s problem disappears. 
The soft case may be building up a s tati c cha rge. 

e) Send the customer an antistati c bag (PIN 
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 41C. 



4) When a unit is r eturned to a custome r with No Trouble 
Found and the compl aint was lockup or short battery 
life , the U.S. Repai r Center sends a form letter and 

1 1 

an antistati c bag to the customer. Fi gures 1 and 2 are 
examples of these form letters. 

5) Af ter a second unsuccessful repair for lockup or s hor t 
battery life , the custome r is advised that there is 
currently nothing that ca n be done to solve his problem. 
Again it s hould be s tressed that the problem is a product 
of the user's environment. r~a i nta;n a f ile of these 
customers ' na mes and adv ise them that when a fi x i s 
available, they will be conta cted. 

6) For some cus tomers , the rec hargeable battery pack (82120A) 
is a short term sol ut ion, particularly for short battery 
life complaints. 



2. GTO . . Cause s locklJp 

a. Replace CPU 

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

a. Replace CPU 

b. Replace ~/S ~ 

4. Locked up, pres si ng keys ca uses beep 

a . Replace CPU 

b. Repl ace D/S 4 

5. Pre ss ing any key ca used lockup and " ~lEMORY LOST" 

a . Replace DIS 3 

b. Replace CP U 

D. SHOCK SENS ITIVE 

1. Check for co ld so lder joints , especially between display and 
keyboa rd . 

2. Check for loose logic board nuts. 

3. Check for contamination on connecto rs or faulty connectors. 

4. Check for alarm (vI) sho rt ing to transformer (Tl). 

E. BATTERIES WARM TO TOUCH 

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

F. 41C WON'T RECOGNIZE PERIPHERALS 

1. Replace I /O assembly (P/N 00041-60008) 

2. Replace CPU 

G. DISPLAY FADES OUT / fll SS 1 NG SEGI~ENTS/STRANG E CHARACTERS IN 0 I SPLAY 

1. Check fo ., co ld sol der joints between display and keyboa rd. 

2. Check display connectors (P/ N 12S1- 5400) 

3. Replace disp l ay driver hybrid. 

4. Replace display (lPTl - 0001) 

12 



H. CALCULATOR TURNS OFF AFTER 10 TO 20 SEC . / DISPLAY FLICKERS 

1. Cneck C2. Make sure it is matched to the di sp lay driver 
hybrid (see Service Note 41 C-13 ) , 

I . WAKES UP FROM DIAGNOSTIC SLEEP TEST SAYING "STANDBY OK" 

1. Check connec t i on between d; sp' ay end keyboa rd. 

2. Repl.ce power supply (U2) . 

J . LOSS OF REGISTERS 

13 

1. 00 a contact test (Sec ti on I- C) if the 41C doesn't recognize 
more regi sters when a memory modul e is added . 

2. See Service Note 41C- I0. 

K. DIAGNOSTIC TEST STOPS AT "SELECT TEST" 

1. See Service Note 41C- 27 . 

L. HMS +/HMS - GIVES INVALID ANSWERS 

1. See Service Note 41C- 28 . 

M. PRESSING A KEY GIVES ANOTHER FUNCTION 

1. Has the key been rea ss igned? If not, replace CPU . 

N. DISPLAY SHOWS "*" - THEN "NULL" 

1. Rep l.ce CPU . 

O. I N ALPHA MODE, LETTERS ARE SHOWN AS 0 BEEP. 

1. Rep l.ce ROf! 2. 

P. CAL CULATOR WON'T GO INTO STANDBY f~DE 

1. Replace e2 . 

2. Replac e di splay driver hybrid. 

Q. SOFTWARE BUGS 

The foll owing li st conta i ns the major software bugs . They can be 
cured by a ROM Update (see Service Note 41C- 19 ) . 

1. USER CAN CONTROL SYST EM FLAGS - The 41C w. s designed to h.ve 
user controlled fl.g s (00-29) and sys tem fl.gs (30-55). The 
system flags were not supposed to be controlled by users, but 
the first 5000 cal culators built all owed user to set and clear 
them. For example, to set fla g 49, the low battery flag . the 



following steps cou ld be used: 

49 
STD 00 (o r any sto rage register) 
SF IND DO 
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This is not a serious problem - many use rs like having this 
feat ure. ROM 0 : F (PIN ILA3-0033) cor rected this problem . 

2. REGISTER ADDRESS WARPARDUND - With a value of x > 785 in the 
di splay , RCL INO .x wi l l reca ll data from the system scratc h 
pad. 

3. IN(l +x) - the functi on In ( l+x ) gives \'~rong answers f or values 
of x between -.9990234374 and -1. 00. 

4. (.1) -4 3 _ Th is operation gives an answer of 9.999999999 X 10+
42

. 
The co rrec t answer is 1.000000000 X 10+43 . 

5. [ +/ LAST X - The [ + and [ - fun cti ons do not upda te the LAST x 
register as indicated in the owner's manual. 

6. SINE OF VERY SMALL ANGLES - The sine of very small angles 
( ~ IO-99) gives wrong answers 

7. NO DECOMPILE - If a user is in PRG~l mode, has edited his program, 
and turn s the 41C off (o r allows it to timeout) , t he c hanges he 
made to his program are not decompiled. Jf the user then turns 
his 41C on and tries to run the prog ram. i t will not work correctl y . 
When the user goes into PRGM mode to check his program, the program 
is automatically decompiled. It will then work correctly. If a 
user ha s this problem, he can avoid it by always going back into 
RUN mode after changing a program. 

8. ALPHA STRING COMPARES - If a customer uses ASTOx to put 6 
characters from a longer st ring in the X register and then 
tries to compa re those 6 characters to 6 in the y regi s ter, 
the 41 C will respond "no" even if true. Example: 

ALPH MODE 
A8CO[FG ASTO. x 
AB CDE f ASTO. Y 
RUN MOOE 
x=Y? ..,. "NO" 

9. CLP - The "c lear program" function (CLP) will on ly clear 1089 
s teps if the printer is not plugged in. If the printer is 
pl ugged in and in MANUAL mode, ClP will clea r 1089 s teps . If 
t he printer is plugged in and in NDRr1AL or TRACE mode, ClP ~Iill 
on l y c lear 233 s teps. 

• 

NOTE: A c us tomer can get around this problem temporarily by 
using DEL 999 twice f or l ong programs . 



HEWLETT PACKARD 

CORVALLIS SERVICE DEPARTMENT. 'OOON.E. eirc" Bouf",w. ' .0 . b m . ~/ •. CIt,,:-) IIJJO. T. ;*»_ 5IJ3 J51·2fX)() 

Sep teMber 2 , 1980 

Dear Sir: 

We have thoroughly tes ted your HP - 41C but were unable to find any 
Mechanical or eleC1r'ical defect. Our te5t i ng inr:luded a 24-hour diag­
nostic analv ~ i5 which your HP-41C passed without incident. 

We have verifie~ that noise ft" OM electrost a tic d i scharqe, heavy 
electrical equ i pMent or powerful electri c al fields can force an HP-41C 
into a state ~hich c auses a high current drain frOM the batteries. 

Please exaMine your env i ronMent fur ,t,ese conditions, as well a5 
where you store your I-IP - 4tC when it is nof in u s e. Your unit h.,s been 
~hipPRd back to you in an anti-stati c bag and we 6uggest that you use 
:hi3 bag for ' stor' age of YI)ur c alcul~tor , We also reCOMMend I)perating 
your HP-41C on a 9rounded s urface ( s uch as a Metal desk) if you have a 
carpet@d flool ' or if you u s ~ i t in all are a of low hUMidity , 

Thp prot.leM coul ej als o be c aused by interMittant contact to the 
periphteralg (Mo'Jule'.i, cetrdreader 0/' pr i nter) , 

If yoo continue to have probleMS with this unit , please return the 
entire systeM, along with a detaile~ descriJ)tion expl~inirlg the SYMptOMS 
and thte cirCUMstances in Wl1i c h tlley occurred, 

Please feel free to write til "e or call Me at the ~ bov. telephune 
nUMber, extension 218t, if I can help you in arly other way regarding 
yovr calculator. 

Sincerely, 

Ser~ice ReprRsentative 





HEWLETT PACKARD 

COIWAlUS DIVISION . 1000 N E OtCle Boule".fd. (;orva l.s Orll'gO'l 973J O r~P"O'1ft SOl ",)000 TWX ~ !i ,o.S96·C68J 

We have t hor oughly teste d you r HP - 41C for pos sibl e causes of 
excessive ba t te ry drain but were unable to find any mechanical or 
electri cal defect wi t h your ca l cul ator . Ou r t esting i ncluded a 24 -
hour diagnostic ana lysis , which your HP -4 1C pas sed withou t i nc ident. 

We have ver ifi ed tha t noise f r om electros ta tic di scharge , heavy 
elect r ical equipmen t or power ful el ectr ical fi elds can force an HP- 41C 
into a s tate wh i ch causes a high current drain from the ba t t er i es. 

Please exam ine your env i ronment for these conditions , as well 
as whe re you sto re you r HP -41 C when it is not in use. We would appreci at e 
know i ng the results that you have in protecting your unit from this type 
of environment as we are inves t igating me t hods to make the HP -41C less 
susceptible to this phenomenon. Yo ur naw.e wi ll be maintained on fil e fo r 
dist r ibution of our fi ndings. 

Your unit has been shipped back to you i n an anti-static bag and 
we suggest that you us e this bag fo r s torage of your calcul ator . We a lso 
recommend opera t ing your HP- 41C on a grounded surface (s uch as a me t al 
desk ) if you have,] carpeted floor or if you use i t in an are with low 
hum ; di ty . 

If we can be of any fu r ther assistance , 
our' Service Depar tmen t at the above addres s. 
and coope ration . 

please feel free to contact 
Thank you for your patience 

Sincerely . 

Servi ce Representat ive 
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rhD1l HEWLETT 
a.::a11 PACKARD 

SUBJECT: SLEEP CU RREIIT 

CORVALLIS DIVISION 

SERVICE NOTE 

41C- 55 
41CV -16 

6/ 4/21 

The fo llal-ling tabl e s hows slee p current va lues for the 41C and 41CV with 
no modules. 

41 C 

41 CV 

SLEEP CURRENT 

Spec. 

15 ua 

15 lJ iI 

Typical 

3 "a 
3 lJd '* 

The spec . value i s the maximum current drain permi ss ible . 

The t ypica l value ;s an a verage val ue. It wi ll vary from unit to unit , 
depe nding on the indiv i dual I. e . ' 5 . HP -41 C's with memory mo dule s will 
have highe r s l eep current (as much as 1- 2 ).I ii pe r module). 

NOTE : Change Se rvi ce No te 41C-05 "SL EEP CU RRENT " from 8 lJ iI to 3 \.J iI. 

* HP-41CV's have flu ctuating s leep current . It may vary from 1 IJ a up 
to 30 -40 \.Ia . HOIvever, it s hould be bel ow 15 IJa t he majo rity o f t he 
ti me . Thi s phenomenon is bei ng investigated by Producti on Eng ineering 
t o de termine the cause . It does no t significan tl y affect battery life. 

JA:em 

For more Information. contact the ServIce Engloeering MlU1eger. CoNalb OIvlsJon-l000 N.E. Circle aNd .• Corva/lis. 01....,..., 97330 
Telephone (503) 757·2000. TWX , 9()'S96-0683 

Printed In U.S.A. 
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REVI SED 12 / 10 /8 1 
SUl)JECT: NEW CAR D READER RO l1 lL B7-0050 

DISCUSS I ON: A NEW CAR fJ RE~.DER RO M HAS BEEN MA DE TO COR RECT A MINOR 
SOFT WA RE BUG , THE OLD RO M ~ LB7- 0030 WOULD INTER-
11ITTENT LY CHA NGE THE "T " REGISTER AN C.'OR A ~ANDOH DATA 
REG I STER WH £N READ ING A MULTI - CARD PR OGRAM . THE NEW 
RO M I S FULLY BACKWARDS COMP~TIBLE . 

«"X' THE NEW ROM AL SO CORRECTS ONE ADDIT IONAL PROBLEM. 
WHEN EXECUTI NG SI ZE OR GTO· (GO TO LI NE), INCORREC T 
ENTRIES CAN flE CAN CELLED USING TH E BA CK AR ROW. 
HOWEVER, Wli EN CARD READERS WI TH ROMS OF EARLIER 
VERS IONS THAN THE l LB7-0 050 ARE USED WITH A 41C/ CV 
WITH tLB7-003B, - 0039, AN D - 004 0 RO MS , A PRO BLE M 
OCCURS , WI TH THE CARD READE R PLUGGED IN , AN ATTEMPT 
TO CORRECT THE MOST S IGNIF I CANT DIGIT WILL RETUR tl A 
DI SP LA Y WITli "S IZE" OR ·'GTO · " AT TliE RIGHT SIDE OF 
THE DISP LA Y. REPLACING THE CUSTOMER 'S CAR D READER 
ROM WITH A lLB7- 00 5 0 WILL CO RRECT THI S PROBLEH . 
I F A CUSTOHER CO MP LAINS OF THIS PROBL EM, REPLACE THE 
CARD READ ER RO M AND CHARGE WARRANT Y, 

ACTION TO BE TAICEN: 

USE UP YOUR EX I STING STO CK OF t LB7-0030 ROMS BEFORE 
ORDER I NG NEW ROMS, 

IF A CUSTDI'1ER COMP LAI NS ABOUT THE BUG, REPL ACE HI SI 
~I ER ROM WIT~I TliE NEW lLB7-0 050 AND CHARGE THE REPAIR 
TO WARR ANTY, 

NOTE: TWO OTHER VERS I ONS OF TH E ROM WER E USED ON EARLY 110DEL S. 
SEE SE RV I CE NOTE 82 104A- 15 FOR FIJRTHER INFOR MATION , 

HL , EH 
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SUB JECT: 

DI SCUSS I ON : 

REVI SED 7/23 / 82 

PACE 1 OF 1 

41 CICV 01 SPLAY ASSEMBLY PAR TS CHMIGE 

THE 4I C/CV DISPLAY 
NU MBER OF CHANGES . 
UP TO DATE LISTI NG 

ASSEMBLY HAS GONE 
THE FOLLOWING I S 

OF THE CHANGES . 

THRO UCH A 
AN ACCURATE 

A. ORI GINAL DI SPLAY ASSEMBLY ( 00 041 -60005 ) 

THE ORIGINAL DISPLAY ASSEMBLY CONSI STED OF THE 
FOLLOWING PARTS : 

LCD lPT1-000l 

LOC ATOR 00041 - 400b5 

DOH 00 041-60090 

CONNECTOR 1251-540 0 

B . HAY 5, 1980 - DISPLAY ASSY PI N CHANGE . 

C • 

D • 

THE ORIGINAL DI SPLAY ASSEMBLY PART NUMBER 
00041 -60005 WAS CHANGED TO 0 0041 - 6091 2 DUE 
TO A PRO DUCTION CHANGE . THE ASSEMBLY 
PHYSIC AL LY DID NOT CHANG E. 

MA Y b , 198 0 - DIFFERENT LC D AVA I LA8LE 
( 199 0- 0761 ) . 

A NEW LCD BECAME AVAILABLE (1990-0761 ) THAT 
WA S MADE BY HITACHI . THE OR IGINAL LCD 
( IPTI - OOOI ) WHI CH WAS MADE BY HP WAS DELETED. 

HARCH 25, 1981 - NEW DISPLAY CLIPS. 

THE OLD DI SPLAY CLIPS ( 00041-00013 ) WERE 
REPLACE D BY NEW DI SPLAY CLIP S (0 0041-0 0014 ). 
THESE NEW CLIP S WERE EASIER TO INSTALL . 
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REVl SED 7 /2 3 / 82 
PACE 2 OF 1\ 

E. HAY 8, 198 1 - NEW DI SPI_AY COtltJECTOR S A~ID 
LOCATOR S. 

Tli E AMPL EFLEX CO NN EC TOR (1 25 1- 5 '1 00) US ED WA S 
CHANGED TO AN EL ASTOME RIC TYPE ( 125 1-72 07). 
TH E OLD LOCATOR ( 00041 - 40 065) WA S ALSO CHAN GED. 
TH E NEW LOCATOR S PAR1' NUMB ER WA S (000 41 - 4010 3) . 

F . JUN E 198 1 - NEW LCD ( 1990 - 0818) AND LOCA TOR 
(0 00'1 1- 401 93) . 

G • 

THE OLD LCD (1990-0 76 1 ~ WA S REPLAC ED BY A LESS 
EXPENSIVE LCD ( 1990-08 18) . THE NEW LCD WAS 
POLYHER SEAL TYPE WITH LARGER DI MENSIO NS TH AN 
THE OLD LCD. THE NEW LCD ALSO REQUIRE D A 
LARGER LOCATOR (000 41 - 40 143 ) THAN TH E OLD 
LOCATOR (0 0041 - 4010 3). THE NEW LCD 
TOGETHER WI TH THE NEW LOCATOR WERE REVER SE 
CO MPATIBL E. HOWEVER , TH EY WERE NOT REVER SE 
COMPATIBLE WHEN USED SEPARATEL Y. 

JUNE 28, 1982 - NEW LCD (1990 - 07 98 ) LOC ATOR 
(0 0041-4014 7) , AND DI SPLAY DRIVER HYBRID 
(DOH ) ( 00041 - 60 147). 

THE OLD LCD WA S REP LACED BY A HIG HER QUALITY , 
AND WIDER LCD . IT TOO IS A POL YMER SEAL TYPE. 
BECAUSE OF ITS IN CREASED WIDTH , A NEW LO CATOR, 
AND DOH AR E USED . 

OLD NEW 
- -- - --

LCD 19 90-0 761 1990 - 0798 
LOC ATOR 000 41 - 4 0103 0004 1- 4014 7 
DOH 000 41 - 6 0090 000 41 -60 14 7 
CONNEC TORS 125 1-720 7 125 1-72 07 

THE NEW LCD ( 199 0- 0798 ) I S ONLY FORWARD 
COHPATIBLE, WHILE THE NEW LOC ATOR ( 000 41 - 4 014 7) 
AND DOH (0004 1-60147) ARE BOTH FORW ARD / BACK WARD 
COMPATIBLE . THE FOLLOWING TABLE DESCR IBES THE 
CO MPATIB I LITY OF THE THREE DIFFERENT DISPLAYS . 
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NEW LCD ( 1990 - 0798 ) 

7/23/ 82 
PAGE 3 OF 4 

------------------------------------ -- - -
LOCATOR I DDH I CONNECTOR S 

----------------------------------------
00041-40147 I 00041-60147 I 1251-7207 

INTERIM LCD (1990-0818) 
--------------------- -------------------

LOCATOR I DDH I CONNECTORS 
-------- - ------- - ------------------- ----
00041-40143 I 00041-60090 I 1251-720 7 

00041-40143 I 00041 - 60147 I 12 51-7207 

OLD LCD ( 1990 - 0761) 
--------------------------------------

LO CATOR I DOH I CONNECTORS 
- -------------------------------------
00041-40147 I 00041-60147 I 1251-7207 

00041 - 40103 I 00041 -60 090 I 1251-7 207 

000"-6006S I 00041 - 60090 I 1251-5400 

DUE TO THE INCREASED WIDTH OF THE NEW LCD 
(1990-0798), IT CANNOT BE USED WITH THE 
OLD DOH AND / OR LOCATORS, 

AUGUST 2 1 1982 - DISPLA Y CLIP CHANGE 

THE OLD DISPLAY CLI P ( PI N 00041-0001') HAS 
BEEN REPLACED BY A NEW CLIP ( PI N 1600- 1350 ), 
THE NEW CLIP COSTS LESS THAN THE OLD CLIP, 
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ACl 10N TO leE l'AK EN: 

HL :EH 

USE UP EXISTI NG STOCK OF THE "OLD" AND " INTERIM" 
DI SPLAY ASSE MBLY PARTS . WHEN THESE PARTS ARE 
GONE , USE THE FOLLOWING NUMBER S WHEN ORDERING 
DI Sf'LAY REPLACEMENT PARTS . 

DISPLAY CLIP 
LCD 
LOCATOR 
DOH 
CO NNECTORS 

I bbO - 1350 
1990- 0798 

0 00 4 1- 0 0147 
0004 1-60147 

125 1- 7207 

PLEASE MA KE THESE CHANGE S TO YOUR SER VICE MANUAL , 
I'E SURE TO USE ONLY PER MI SS IBLE COMBINATIONS OF 
LCD ' S , LOCATORS , DDH 'S, AND CONNECTORS TO INSURE 
PROPER CO NTACT THROUG HOUT THE DISP LAY ASSEMBL Y, 
THE NEW DISPLAY CLIPS WILL WORK WITH ALL 
PER MI SSA& LE COMBINATIONS OF DISPLAY PARTS , 
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SUBJECT: 

DISCUSSION: 

FRW:EM 

5 / 10 /8 2 

DISPLAY ASSEMBLY TESTING 

WHEN DIAGNOSING A PROBLEM WITH THE DISPLAY ASSEMBLY, 
REPLACE THE DISPLAY CONNECTOR S FIRST AND THEN RETEST 
THE ASSEMBLY, OFTEN THE LCD AND DISPLAY HYBRID ARE 
NOT AT FAULT FOR A DISP LAY PROBLEM , THIS PROCEDURE 
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, , 
, , HAS SIGNIFICANTLY REDUCED THE NUMBER OF IMPROPERLY 

DIAGNOSED DISPLAY HYBRIDS FOR THE U,S , REPAIR CENTER, : 
ALWAYS FOLLOW THIS PROCEDURE WHEN MISS ING OR EXTRA 
SEGMENTS ARE OBSERVED ON THE LCD, 
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SUB JECT , NEW POWER SUPPLY ( 1826-0953 ) 

DISCUSSION , A NEW BI - PoLAR POWER SUPPLY HAS BEEN DESIGNED FOR 
THE 'I C/C V. SOME CIR CU ITR Y HAS BEEN PULLED INTO 
THE I C WHICH ELIMINATE S THE NEED FOR R2 AND R3. 
THE PART NUMBER I S AS FOLLOWS , 

NEW PAR T NUMBER OLD PART NUMBER 
--------------- ---------------

1826-0 953 1826-0566 

: ACT I ON TO BE TAKEN : 
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FR W, EM 

WHEN EXI STING STOCK OF 1826- 056 6 IS USED UP BEGIN 
ORD ERING NEW PART NUMBER . 

WHEN REPLACING A POWER SUPPLY ON A BOARD WHICH 
USED THE OLD POWER SUPPLY ( 1826- 0566) YOU MUST 
REM OVE R2 AND R3. R2 IS A lOOK OHH RESISTOR AND 
R3 HAY BE EITHER A I MEG OHM OR 2 HEG OHM RESISTOR. 

NOTE : YOU MA Y SEE A TENDENCY FOR THE STANDBY TO 
OSCILLATE SLIGHTLY DUE TO THE NEW POWER 
SUPPLY . THIS I S NORMAL . 
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