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II 
General Information 

1-1 . INTRODUCTION 

1-2. ThH. llervice manual nmllllm Information 
Ill.·cc ..... ary tll troubleshoot lind repair the HP 82153A 
Wand 

[-3 . The manual i~ divided inlo five :.ectionll . 'Which 
give: 

• 1. A dc~criplion of Ihe wand (section I). 

h. An cx planmion of how it work" (Sel'lio n II). 

c. Information for dls:ls~cmbly und rcallscmbly 
(-,cctlun III). 

d. Stcp~ for Ir('luhle<;hnoling and IC!<>ling the ""and 
(lIc(:liun I V) . 

c. A li ... ( of replaceable P:H1, (,.cction V) . 

1-4 . DESCRIPTION 

[ ·5. The HP 82153A Wand (figure 1-') is a plug· in 
accel\lIor) for HP-41C style call'ulator:.. It permit:. 
pnn lcd "bar code" 10 be optically read inlo the calcu­
lalor, providing rapid enll) of programs and data inlo 

the ca lculator's memory . In the "arne manner. HP-41 C 
functions can be directly execu ted u:.ing the wand . The 
~pedficatiom. of the HP 82153A Wand arc ~ummarj7ed 
in table I- I. 

1-6. Service procedure:. for the \\ and make u~1." tlf a 
:.pedal buill~in le .;; t fun(.'tinn and bar-code le<;(s. An 
HP-4IC te:.t calculator givc," a vi:.ual outpu t oflhe le st 
rc~ult~ . 

1-7. IDENTIFICATION 

1-8. The date code on the bollom of Ihe plug-in 
module i~ u:.cd for delcmlination of ",manly :.lalU~. 

It ... format i:. de:.cribed be lo". 

rrww 

1 L-------Wcck m:mufaclurcd. 

'-----------ycar manufaclured 
(years si nce 1960) . 

Figure 1·1. H.P 82J5JA Wand 
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General Information HP 82153A Wand 

Tabll.' I_t. Specifications 

1-2 

Physiclil I'roperties 

• Length: 

• DnJmeler: 

13.0 centimeten. (5.12 Inches). 

2.3 t'c nlimcter~ (0.92 inch) 
maximum . 

• C..ble ungth: 8 1 cent imeter!> ()2 inche~). 

• Weight: 55 grnms ( 1.9 ounces). 

Compatibility 

• Plug, II1tO HP-4IC style calculator. 

• Reads HP-4 IC bar code. 

Temperature 

• Opcmtmg: (f to 45"C (32" 10 II1'Fl . 

• Storage: -2(f to 65"C (-40
10 149' 8 . 

Power Rcquirements 

• Voltage:.: Regulated 6 Vue !>upplled by ca1culall)r . 
Unregulated 6 Vdc ~uppJied by batterie' 

in t·ukulatnr. 

• Current : 2 p.A maximum (read swilc h orr. ci.ku la-
tor uro . 

65 mA maximum (read «witch on. calc u­
lator on) . 

Operating limits 

• Scan Angle : With1ll 25"ofperpend icular(lO't02{f 
optimum). 

• Sc:.tn Speed: 7.61076 em/s (J to 30 in/s) . 
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Theory of Operation 

2-1 . FUNCTIONAL DESCRIPTION 

2-2 . The HP 82153A Wand dc.!>ig n (see figure 
2- 1) consbl~ of four primary electrical componenb: 

a. The opfiral ~e mor. 

b. The convener c ircuil. 

c. The in terface Ie (inlegr..tled cin:uJI). 

d. The ROM (read-only memory) Ie. 

2·3, CMOS (co mple mcnt:lry Illctal-o.xide- !>cmi ­
conduclOr)ci rcullry is used in the hybrid circuil, which 
cun:-. illtl<> of Ihe interface Ie and the ROM . The hybrid 
c ircuil i:-. contained in the plug- in intl!rface module. The 
convener circuit cons ists of a conventiona l bipohlr Ie 
and <.il<>!>ociah:d di:-.crcte componcnh . Thb circuit llnd 
Ihe aplil'a] ~C II :-.o r arc contained in the wand ca~c. 

2-4. Optical Sensor 

2-5. The optical ~e ll !>o r unit contain!> an LED (Iight­
cmitl ing diode) orera ting in the visible range. a photo­
diode deteclOr. lind preci sion optics. Light energy. 
when externa lly rcnectcd back to .... ard the !!e n~llr. 
acti va.tes the detector and ge neratc!! a low- leve l currc nt 
at it s output. 

2~6. Converter Circuit 

2-7. A read "'wltc h on the wand activates the con­
verie r circuit and the o plica l .!)c ll .!)or. This circuit 
ampliries thc photocurrenl from the <;en~or and conven:. 
it to a rectangu lar-sh ~lped wllveform . This output s ignal 
i ~ essent ially a tWQ· It.!vcl signal th at indicates the pre!>­
ence or absence of a photocurrent from the sensor. The 
!! ignal i ... 10 .... \\ hen se nsor curren! is being generated 
( .... hen lig ht b bei ng rcnccted back int(l Ihe sensor): 
the ~ ignal i, hIgh when no current i.!) being generaled 
(when no light i, re/leeled , or when the read ~w itch b 
off). 

2·8. Interface IC 

2-9. The interface Ie coord inate, the Imnsfer of 
data from the .... nnd to Ihe CPU in the calcu lator. II 

consists of three basic ,eel ion ... : Ihe controller. the 
counter, and the buffef'. 

2-10. Timing sign:lb (<Il l. (1)2. and SYNC) from Iht.! 
calculator flrc used by the controller ... ectiun to ,yn­
ehronize ib operation \\ ith the CPU . (Signal namc~ arc 
li,ted in table 2-1 .) In.<.t ruction , from the ca lcu]~tor on 
the ISA line :lr!! Jecoded and impkmented by the con­
troller. It a ]"o dCI.:(lde~ the VII "ign.1I from the C(JI1\cner 
circuit into a ... cqucnce of7eru~ and ones and pa .. ~e~ it to 
the buffer M!C1t{ln . The cuntroJlcr u :.e~ the FI line tu 
inform Ihe ca lculator thai the .... lInd i ~ turned on and that 
dat:l i ... rC3d) to be .,enl 10 the CPU. 

2- 11. The ClJ Unll'r .. ecli(ln mC3-"u rel<> the time inlcrv:.11 
bel ween trl.1Il:.i(ion~ in Ihe VII ~ign:ll. a<; detel·ted by th,' 
controller ~cc l ion . The <Il2 ~ i gnal i~ u.!)ed a~ the timing 
rcfercnl.:c . A reference interv:d u~d to compare with 
the mea .. ured Inlerval b !'Ihlred m the counter ,cction . 

2-12 . Thc buffer .!)eelion contain .. \'An 12~ ·hil pri­
mary regi~ tcr~ 'IIlU an 8- hit ~ hift regbtl.:r. When eIght 
bit" have been 'IlTumula.ted in the ,hift regi:'ler. Ihe 
con troller ,eel ion ~ hi fts the hil, i nlo the proper prim:lry 
rcgbter. At Ihe ~Ippropri a le lime. the coni roller ,end!. 
eight bi ls o f data from a rc£i~ter to the CPU. 

," 
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Theory of Operation 

T able 2- 1 Signal Names . 

SIGNAL DESCRIPTI ON 

DATA Oal::l Signal 

F' Flag Interftlce Signal 
GND Ground 
'SA Instruction/Address Signal 
PWO Power On/Off Sign:!! 
SYNC Timing/ lnfonnation Signal 
V nAT Battery Voltage 

v" System Voltage 

V" Optical Output Voltage 
<1>, Timing Signal 
<1>2 Timing Signal 

2·13. Read-Only Memory 

2-14. The ROM co ntain s 4096 IO-bit micropro­
g.rammed in:.truction:.. The:.e instructiuns arc u:c.cd by 
the CPU in the calculator 10 conl rolthe wan d' ~ opera­
tion . 

2-15. SYSTEM OPERATION 

2-16. The fo llowing p;mlgraph~ de::.cribe how the 
wand processes bar-code information and interacts 
with the calcu lator ~y~tem. 

2-17. Bar code (sec I1gure 2-2) co nsi sts of a row of 
dark-colored bars printed on a light-colored lIurfacc . 
Each bar represent::. a binary bit. The va lue of the bit is 
determined by the width of the bar relative to the 
con::.lant spac ing between bar::. and widths of previou.s 
bar::.. A bar whose width is equal to the width of a space 
IS equivalent to a "0": a bar that is twice as wide as a 
~pacc ilo i •. • I"" . The daw in a line of bar code is for­
mailed in multiple.s of eight bars (called :I byte), 
including one byte for checksum verification. Two 
additional bars at eac h end of the line provide an in itial 
timing reference and idelllify e:lch end. The reference 
bars and left direction bar arc all 0: the right direction 
bar i~ a I. 

2·18. When the rcad switch is pressed and the sensor 
b placed again~ t a light-colored (re neclive) surface. 
cunverter output VII gol'::' low . If thl' calculator system 
I:. inm:tive (PWO is low). the inte rf:!ce Ie sets the ISA 
line high. ~igllal ing the CPU to place the system in ils 
aClive RUN mode (PWO high) . 

2-19 . A:. the :.ensor is moved along tbe line of bar 
code. the interface IC e~tabli shes and con tinually up-

2-2 

HP 82153A Wand 

dates the reference tntervaltthe number of clotk counts 
to ~can nne ... pace or one "0" har). A, each bar ill 
decoded to a hi nary hil . it b pa::.~ed to the eight-bit 
::.hift register. Each time eight bit" are accumulated. 
they are passed to onc of the primary buffer~ in the 
interface Ie. The order of this transfer depends upon 
the direction that the bar-code line is ~ca nned. which is 
indicated by the left/right direction bars. In this way. 
data is alway ... stored in proper order. regardles<;. of the 
direction in which it i~ f-canncd. One primary buffer 
can ~tore data from a full line of bar code (up to 16 
bytes. or 128 bits). 

2·20. When thc lotan Ilf:l line has been completed, 
the interface IC se nses the extended while ""space."" 
enable!. the pri mary regi:-.ter tll lIenu its l'ontents to the 
CPU, and signals the CPU via the Fl line that data is 
ready to be sent. The CPU ~ends a data·tran~fer in5.1rUc­
tion on the ISA line. and the interface IC then transfers 
the data from its enabled primary register on the DA T A 
line . Data is transferred eight bits per word time (56 
clock cycle~). When all of the data ha~ been ~ent. Ihe Fl 
<iignal is diSCOntinued. The CPU then verifies the 
received data using the chechulTl byte. generating a 
shon beep if the data i:. val id or a long beep if it finds an 
error. 

2-21. Whi le data is be ing transferred t(l the C PU 
from one primary register. the other primary register is 
able to receive decoded data from the shift regi ster . The 
interface IC alternates the function~ of ilS two registers 
as each line of bar code i:. sca nned . 

2·22. If the read <iw ilch is off and no data is waiting 
to be !!lent to the calculator. the •• bsence of a signal un 
the Fl line lets the CPU deactivate the calcul:ltor. When 
the calculator reverls 10 an inactive ~tate. it sets PWO 
low . Thi!. !!I ignal d i:-.able!o the interface and ROM IC' !. ~o 
that they do not respond (a "purious signals. 

11
1
11111111,11 

) 1 I 
LEFT DIRECTION RtGHT DIRECTION 
BAR BAR 

REFERENCE BAR REFEREN CE BAR 

Figure 2-2 . Bar Code Structure 
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Figure 2-2 . Bar Code Structure 



Disassembly and Reassembly 

The following procedure!> de~cribe the steps necessary 
10 disas)'cmble and reasse mble the HP 82153A Wand in 
order [0 replace co mponents or assemblies that arc 
fault y. The c;c.e is sealed wilh epoxy 10 provide electro­
stati c protectio n for the imemal circuits. If the case is 
opened. a new lOp case, bonom case, and fronl co llar 
mU\,1 be installed and the case scaled wi lh epoxy . 

CASE SEPARATION 

a . Pry off the back collar from the wand using the 
collar removal tool (T-550930), 

b. Unscrew the tip from the wand . 

c. Crack tbe epoxy bond alon~ the s ides of the 
case. us ing extre me care not to damage internal 
components. Use a 6-inch slip-joint pliers and 
~queeze gently until you reel or hear the ~eam 
crack. Start about I em (Yl in.) rrom the back end 
(as !)hown) and work along the seams to the back 
e nd ; then work along the se:uns 10 the rront collar 
(as shown) . 

CAUTION 

Ensure that adequate precautions are taken 
regarding electrostatic protection. Use the 
antistatic desoldering tool (8690-0227) and 
work at a bench setup that is electrostatically 
protected. Otherwise, IC's may be damaged. 
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HP 82153A Wand 

PCA AND CABLE ASSEMBLY REPLACEMENT 

Arter :)cparating the ca~e (procedure I): 

::t. Unsolde r the three wi res from the PCA. 

b. C heck tht' rear collar 10 be sure it is on the 
cubic a!\scmbly , 

c. Solder t he th ree wires In the PCA, being C<lre­

ful 10 ob",erve the indicated color coding: red 
( V) , white (0), black (G), 

CASE REASSEMBLY 

Note : If your repair volume permits. you 
should not reassemble the wand until you 
have accumulated three or more wands. 
The epoxy used to seal the case has a shelf 
life of only 30 minutes-but one batch can 
seal more than 10 wands. 

After gathering the nccco;;sary new pans and prepar­
ing a syringe of epoxy: 

a . Re move any epOxy from the PCA or sensor. 
Scrape i[ off using a pointed knife . 

b. C heck the leads on t he sensor [ 0 be sure they 
are straight :md do not touch each other. 

CAUTION 
Be sure the loop of tape does not hold down 
or touch the button on the switch. If it does, 
the wand will not operate properly or the 
switch action may be impaired. 

to:. Insta ll a loop of tape (0460-1467) across; the lOp 

of the :.witch on the PCA. U!>c two pieces of tape 
to make u 2-cm by 21h-cm (7~-in. by I-in .) 
piece. Then fasten the shoner length acros~ the 
lOp of the ~witch. lining up the front end of the 
tape with the front end of the .!.witch. The tape 
loop must just clear the lOp oflhe sw itch button. 

Disassembly and Reassembly 
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Disassembly and Reassembly 

d . Inslalilhe peA in a new bouom casco Be sure 
that the sensor is nush with the front ring on the 
ca~e and that the sensortab aligns with the tab o n 
the casco 

e. Insert the cable strain relief into the retainer in 
the bottom casco The crosswise and lengthwise 
ribs on the strain relief should line up with the 
correspond in g grooves in the case. 

f. Insert the switch lever into a new lOp Casco The 
hinge tabs on the: lever are positioned in the 
grooves at the front of the case. 

g. Place the two case parts together. 

h. Deposit a narrow bead of epoxy around the 
base of the front rim (where the front collar will 
seat) . Do not use an excessive amount. 

i. Place a new front coUar into the front collar 
fixlUre (T ·19 1238). keeping the smaller end 
down. 

J. Align the slots in the fronl collar with the tabs on 
the ca~e rim . 
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HP 82153A Wand 

k. Press the wand case into the fronl colla .... Do 
thb by forcing the case !tlraighl down inlo the 
collar . Thi!> requires vcry firm pres!t ure . 

I. Snap the rear collar onto the case. keeping (he 
:-,Iols in the co llar aligned wi th the tabs on the 
case. This requires very firm prc!osure . If the 
coll:tr doe!. not fil Ilghlly. replace the collar o r 
case p~. 

m. Coat the threads orlhe tip with s ilicone grease 
(6040-0297). Thill prevcnI!. epoxy from bonding 
[0 the lip . 

n . Screw (he lip into the front of the wand . 

~l . Deposit epoxy in the two case seams along the 
entire length oflhe wand . The groove!> should be 
almost full . Do 'fOt get epoxy on the rear collar. 

Note: The tip of the syringe should fit into 
the grooves. This prevents epoxy from get­
ting on the surface of the case. 11 neces­
sary, carefully file or pinch the sides of the 
tip so that it fits into the grooves. 

p. Squeeze Ihe case halves together along top and 
bottom of the wand 10 scntc the epoxy in the 
gruovc~. 

q . Wipe the case with a lint-free tissue fa remove 
any traces of epoxy . 

Disassembly and Reassembly 
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Troubleshooting and Testing 

4· 1. INTRODUCTION 

4·2. This section contain!> the procedures required 
to Iroublc!>huol and test the HP 82153A Wand . Toob 
(h;ll facilitate :-.ervicc are liMed in table 4-1. 

4-3 . The [roublc~hooting and (eM procedures use 
a Ie:.! c,llculalur and plug-in \crvke module. Use of 
the ... c units checks the opc r.lti on o f the wand lind tests a 
portion of it!. circuitry. 

4-4. INITIAL PREPARATION 

4-5 . Perform the following Mep:. before attempting 
to lroubleshoot the wand: 

a. Visuall) inspect the wand for physical damage . 
Replace uny compo nenb that are visibly damaged. 
Replace the tip if il~ :-ohapc is disfigured or the 
opening is di:-.lorted. 

T .. bl l.' 4-1. Recommended Tools 

I-IP PARTI 
MODEL DESCRIPTION 

NUM BER 

ET-11966 Service Module. 
for HP.41C/HP S2104A 

'" 0' 
ET-II968 Service Module. for HP 8214JA 

HP-4IC Cak'uhi!Or 
82153-90033 Bar Cod\! Te~t Carll 

T -550930 Collar-Removal Tool 
T-191238 Fron! Collar Fhturc 
930 1.j)38I Syringe 
9301-0211 Syringe Tip 
0470-1 JJ2 Epoxy 
604<)-0297 Silicone Grea.!>\! 
8690-0227 Dc:.oldenng Tool, antis!atic 
86W-0253 Dc:.oldcring Tool Tip. anlistat ic 
8690-0129 Soldering Irlm 
8690-01-'2 Solderil1!! Iron Stand 
HP 1220A* O~illo~t\pc 

0960-0062 COnlll1UII) Te"tcr 
HP 34698* Multlmeler. Accurntc to 

0 _01 Vdc . 
HP IClOO-tD· O..cillo.)Copc Probe 

• Or "'jul"alent 

b. Chet:k the opening and lens for din by unscrew ­
ing the lip . If necessary. clean the opening using a 
cotton swab and liquid detergent. C lean the lefl', 
wilh a lim-free cloth and liquid g la!>s cleaner. Do 
nUl spray cleaner on the sensor. 

C: . Determine the cu stomer's concern . if possible. 
If the customer note ... a pankular method of using 
the wand, try teSling it in a ~imirar manner. 

CAUTION 

Ensure that the bench setup for trouble­
shooting and repair has adequate electro­
static protection. Otherwise, Ie's may be 
damaged. 

4·6. TEST AND REPAIR 

4·7. Perform the following <;tcp~ 10 delermine the 
causes of improper operation and to make the nece!>!>ary 
rcp:lir!> . For rcrcrcm:e mrnnl1ation concerning cnm­
ponent II)('ation!> and part number!>. U!>e ligur~ ... 4-1 
<lnd 5-1 and tahlc:-. 4·2 and 5- 1 

a. Be sure the test calculator is ofT. 

b. Insert a service module into the calculator's lo .... er 
left (#3) I/O port. U~e one of the following 
mlldules.: 

• ET-11966 (calcul;Hor/card- reader service 
mOdule). 

• ET·II968 (printer service module) . 

c . Plug in the ..... and uo;ing the calculalOr'o; lower 
right (#4) 110 pon . (Pon #4 lII/1s1 be u~d ir the 
calc ulatorlcard·reOlder service module is u:.ed: any 
port may be u:.ed wit h the printer service module .) 

d . Turn on the calculator by prc!>sing it s. ~ key . 

• If two or three beep!> are sounded and SELECT 
TEST i1> displayed. the calculator is ready to 
contm ue . 

• If any other response occur!>. tum off the cal· 
eulator . unplug the wand. then rcpcatthis step. 
If the ca lcula tor nov. operatc!> correctly. 
replace the c:tblc a!'>~embly of the wand . Then 
repeat the te!>t and repair sequen ce. 
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Troubleshoot ing and Testing HP 82153A Wand 

c. Test the ROM in the wand: r. Turn ofT the calculator by pressing ib @HI key . 

• For the calculatodcard -reader service module , 
press the Issr l key. API MOD TEST should 
appear in the display . 

• For the printer service mod ule , press the ~ 
key. GEN ROM TEST should appear in the 
display . 

Observe the resul ts of the ROM tcst: 

• If AP MOD OK or WN-lx OK i!> db-
played, the ROM is good. Continue testing. 

• Any other response indicates improper opera­
tion. Check that the wand i~ in stalled properly . 
Then replace the cable assembly and repeat 
the tc!>1 and repair sequence. * 

g. Remove the sen'ice module. 

h. Press and hold (he read switch on the wand while 
ob~crvi ng the sensor (by lookin g into the opening 
in the tip). 

• If the ~e n ~or light~ up red. the ~en~or's emitter 
is operati ng properly . 

• If the ca lculator turns on (and the tip of the 
wand is n OI against a li ght-colored !>u Tface). 
repl3ce the peA in the wand . * Then repeat 
the le!>t and repair sequence. 

• If the ~ensor does nQI lighT up, deTermine The 
cause u: .. ing. table 4-2. 

Table- 4·2, Trouble-shooting Proce-durt' for Ino~rali \'e- Sensor 

U"C th is procedure to dctemline the cause of the se n~or nOT lighting up when the re:.d ~wilCh i~ pre~~cd , 

STEP SPEC1FICA TlON ACTION 

I. Separate the wand ca~c. (Refer\!) 
section 111. ) 

2. Plug the wand into the 
l'akulalor. 

J. Mea~uTl! V8 AT (<11 the red cabif: 3.0 to 6 .5 Vdc If low. I.:heck bitHe ries and ca1cula-
wire) . lor. then replilce cable assembly .* 

If within range. check continu ity of 
~wiICh. then repl <tce PCA .... 

Table 4-3. Troubleshooting Proct'durt' for lrnproper Turn-On 

U~e this procedure to detennme the cause of the wand nOI properly turning o n the calculatur. 

STEI) SPECIFICA TlON ACTION 

I. Sepanlle the wand case . (Refer to 
:.ccl ion III. ) 

,. Plug the wand inw the 
calculator . 

1. Pl:Jce the lip UVer the end of the 
-,emor 

" Place the tip of the wand again~1 
a white ... urface and hold Ihe read 
~witeh ON. 

5. Mca~url'" V" {ilt the while cablc o In 1.0 Vde I.f high , replace The PCA * 
wire) If within mnge (but calcui;:lIor 

Joc" nm 10111 on). rcplan~ l'ablc 
a~sembly . ~ 

*0.) n(' \ re~ ~'C"m!lk Ihe ~ a'>C ,r II I' opened fur ",pair CI'"llI1u" r"'lm~ rill! .... ilnd out ofl!w:- C&...: . Scan bar code by 'lip!,m!! Ihe III' ,, 'er the- end <"Iflhc 'cnwr &nd 

pre,sm~ .he ,'" Itch bullon 
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If within range. check continu ity of 
~wiICh. then repl <tce PCA .... 

Table 4-3. Troubleshooting Proct'durt' for lrnproper Turn-On 

U~e this procedure to detennme the cause of the wand nOI properly turning o n the calculatur. 

STEI) SPECIFICA TlON ACTION 

I. Sepanlle the wand case . (Refer to 
:.ccl ion III. ) 

,. Plug the wand inw the 
calculator . 

1. Pl:Jce the lip UVer the end of the 
-,emor 

" Place the tip of the wand again~1 
a white ... urface and hold Ihe read 
~witeh ON. 

5. Mca~url'" V" {ilt the while cablc o In 1.0 Vde I.f high , replace The PCA * 
wire) If within mnge (but calcui;:lIor 

Joc" nm 10111 on). rcplan~ l'ablc 
a~sembly . ~ 

*0.) n(' \ re~ ~'C"m!lk Ihe ~ a'>C ,r II I' opened fur ",pair CI'"llI1u" r"'lm~ rill! .... ilnd out ofl!w:- C&...: . Scan bar code by 'lip!,m!! Ihe III' ,, 'er the- end <"Iflhc 'cnwr &nd 

pre,sm~ .he ,'" Itch bullon 
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HP 82153A Wand 

i. Hold (he wand's tip against a white surface 
while prc~s ing the read !!twitch. The wand !.hould 
be pcrpcndicuhlf Wlhe ::.urfllcc. 

• If Ihe c:llculator lurn!i on. the wand has re­
sponded properly. 

• (Jlhe calcuJatordoc~ nOllUrn on. dClcnnine The 
cause u!.ing the procedure in 1,Ibie 4-3. 

J. Lay the wand as ide. 

k. Exec ut e ~ on the calculator. Either press 
(}lEO) (ALPHA) WNDTST [AL.PHA I or prc<;~ a kc) 10 

which thi ~ function ha~ ocen manunll) a~signcd . In 
order for tim Icst to work properly. at least 17 d:lla 
,(orage regi~lcrs must be aV:li l .. ble before execu\i n£ 
~. (Execute ISlu ) 01710 allocate 17 regi s­
len •. ) 

• If W: READY] :. tli::.pJayed. the ::.ystem i ~ read) 
10 re;ld a line of bar code . 

• If any other rCl>ult occurs repealedly. replace 
the cable a~:.embly. * 

l. I~c:td the first line of b~tr code (ln the tc::,t card 
(82153-90033). Pre ~s the read ::,witch and move the 
wand rapidly and steadily along the line. tilt ing it 
about 10-20 degrees from perpendicu lar. Bar code 
Ill .. y be read Icft- Io-right or right-Io-Ieft. 

• If the following. re!.uli::, are obtained. the wand 
ha~ re'>ponded properly . Each line b norma II) 
displayed for about 3 seconds. and will have 
period» »eparating the digits (unk~ss nag 29 b 
::,et). ( Ifllag 21 i~ ~t. pn:~~~ to vic\\ each 
line .) 

81 = 00001111 
82= 00001111 
83= 00001111 
B4~ 0000 1111 
85= 00001111 
86= 00001111 
87= 00001111 
B8~ OOOOIIII 

°Ou not reass.o:mble the case If II" opcnt'd for <cp;lIT. Cumlnue I","ng Ih~ 
,,·and ..,ut ,If the ,:L'~ Sc~n b~r ~<>de b) ,lipping lhe lip ,wa lh~ ~nd 'if lh~ 
<cnror and pn:~'In~ the ,wlleh bUllun 

Troubleshoot ing and Testing 

89= 00001111 
810= 00001111 
811 =00001111 
812= 00001111 
813= 00001111 
814=00001111 
BI5~ OOOOI111 

816= 00001111 

• If improper pattcrns arC" obtained. thi~ can be 
ve rified by repeating steps k and I (or by 
prc'>singI AfS) and repeating ... tepl) . Tr) replac­
in g th~ cable a ... ~embl) a ... the mm.t lii..ely CilO ... C 

of the incorrect result. then repcallhc te"l and 
repair sC"qucncl· . The wand PCA i ... a Ie ... !. likely 
cau~e. * 

m. Read Ihe second line of bur code nn the tes l card . 
Do not prc~~ :tny i..ey ~ before rt'ading the line. 

• If READ OK i~ dbplayed. lhe \\ and i.., ope r­
ating rroperly. 

• If W: CKSUM ERR . W : DATA ERR . nr 
another error me~sage i .... displayed . replace the 
c:lble a~scmbly . * Then repeat the t c~t and 
repair ~eqllence . 

n. Read the third line of bar code on the te5. t (,·ard. 
Thb line c(Jntaim, l1efecti ve bar code. Do 11111 pre!'~ 

an) key» before reading lhe line . 

• If W: CKSUM ERR is di~pl'lycd. the wand 11:1 ... 
correctly detected the dcfcC"liw bar cuelc . 

• Any other rnull. induding any other error 
mc<,!.agc. indicatc~ impmperoperation . Repeal 
thi!. Mep to verify the re~ulb . Then replace thl' 
cable as"embly and repeal the lest and repair 
~e4uence. * 

o. Reassemble fhe waDd if it hib been opened for 
repair. (Refer 10 section II I.) 

Note: If your repair vo lume permits, you 
should not reassemble the wand until you 
have accumulated three or more wands. The 
epoxy used to seal the case has a shelf life 
of on ly 30 minutes-but one batch can seal 
more than 10 wands. 
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Figu re 4-2 . HP 82153.\ Wand Schematic Diagram 
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Replaceable Parts 

5-1 . INTRODUCTION 

5·2 . Thi~ !>cction contains information pertaining to 
the parb u~ed In the HP &2153A Wand, illu'otratcd in 
figure 5-\ . Part de,criptionl>. HP part numbers, qu:m­
titie." and reference de!'.ignalion!> (where applicable) 
;ITe gi\lt:n in table 5-1. 

add resl> order or inquiry to Corporate Part~ Cente r or 
Parts Center Europe. Specify the following infm111(1-
lion for each pan ordered: 

5-3. ORDERING INFORMATION 

a. Mode l and date code . 

h. HP part number. 

c. Dc!>cription. 

5-4. To order replacement assemblies or p;U1S, d. Complete reference design~uinn (ir applicable). 

Ta ble 5-1. HI' 82153,\ Wand Replaceable Parts 

INDEX 
HP PART 

NUM BER, 
NUl\'lBER 

DESCRIPTION QTY 
FIG URE 5- 1 

I 82153-60901 ASSEM BLY , cubit' (A2) I 
2 7 120-8629 • LABEL. module I 

ASSEMBLY. wanu I 
3 QEDS-3098 • ASSEMB L Y .. printed-circuithensor fA I) I 

310J-O·nl • SWITCH (S I) I 

• 5040-9902 • CASE. bllllom I 
5 5040-9901 • CASE, lOp I 
6 50.0·9903 • COLLAR. fronl I 
) 5040-9904 • COLLA R. rear I 
8 7120·8624 • LABEL. wand I 
9 5040·9905 • LEVER. read·~\\ itch I 

10 5040-9906 • TIP I 
II 0460- 1467 TAPE. Ih·i nch 
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