Experiment | Cincuil Simulation

87 BJT Amplifier Troubleshooting QQ

Objectives @ Q)

I T el @ systemotbe method of trogbleshooting s BE iffes,

20 Tesisalate Toults in a BIT amplifier using voltage or ¢ Hik L

5 T werify suspected faults with ohmmeter messunge

4, T simvulie component faalls using circuil 8im nftwisre. Q

Equipment \a o
i Common-cmitber nmpliDer pronted o A WilQull m eneh et
Information « Q’b

There pre two overal] logical wppn lQr-uul‘ll 3
gignal vo thi brpul wisd trace (he 8l g rough thglcs
firsl disappears or seemd neo rgsibisr s
wn AC signol. Both methods ir s

g o WUT amplifier. Some people prefer o apply on AC
it to confiem proper operation or e note wheee the signal
% bin it confiem corect DC operiticon before even appdving
wenkinesses, ang both methods wre comect,

Some overall uhwn.1L|u|wuhlmlwn@hum:l be considered, First, iry oo predict T and AC valwes shend of
s | possibde. In thy meil, y&c dis this in the preparation or shimulation section. 11 is helplul w
Ky ivhnd these cond ] 1..[& amplifier is working correetly, Very oflen, commercial amplifiers have

3 and AL voltage the schiemutic dingmm, This ks g logheal firsi step. Aller all, hew can you
bell T o s ng il v v no idea what the messusement should bse?

iy can be confTrmed, wn AC sigmal shiuld be applied ond the signal should be tuced through the
pliThers this may isolute the problem o single siuge. DC measurements muy alsi lsodule the
stuge

Il cormect | o
crerll. Chn
pridEem

¥i vk a reshitor and Jusmg w0 the conelusion that 10§ shorted. But an open aircudt on either side of thit
I oulel emese the current fow 1o atop, producing o sen volt resding across the resistor. The germ voldt reading
should cnise you o suspect o short elreml, You must then try W goufion e T, for example by aking

Dy Eu@- tcorrect assumptions. This is cuser said thon done. As an oxample, 8 person mighl measure fem
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adiighnal memsuremenis 0 prove thol carmem [5 Dowing, Then, iF there 1 sems vilis acmss 5 nesistor gl ihere is
current Mowing thosugh Dot resistor you can salely conclude thai the resistor s shorcircwiied, Ny the way, short
phrcinis bn resisionrs are extremely mre® They most alten b ol leaving an open clreul and, less %.‘ul chunge
(it chmic value, or be incorrectly color coded. The lesson here is 1o allow your suspicions o resali of
Yuur measurements, then you must confinm your suspicions hrough sdditionn] messsirenments 6

Reealbze el you cin do many Drings W confrm a suspected faull, For esample, @ suspec sistor conild be
confirmed by mn ohmmeter measurgment, bl wolch oul For poarllel sesisiance poths ] Yoilge: SO OOt o pond
renision acries i suspected open meskeion and ke lunber messurements 10 see I thin cormects 88 problem. Olimmetes
measuremcnis pre pbso pselul 1o check for enpaclios operation hy observing chasging ¢ durging resislance,

Remesmiber dlis st clrcuits (whleh are VErY ol Imesip |.|r|r.L||I|:|.I etsdld i 1.'||ILu‘J|,':vI.
example, you might observe 2 voltage across a cireuit board trace which oby e
should immedintely sigonl oo open ienco in the circuit board. A wine connec
poeiesd operalon, unless there ks o second Gaull Galses very commoni. Sim
open cupneior should resiore nonmal operation

ine s ecied plices, For
il b gl vaslis, Thia
ihe open trnce should resione

il rﬂEul-'I e pliced across an

gber monsurcimants oonly
aially are Foind, by taking
etims ry o meissurne the

| bearm wmmch, IF anything'

il Twil migesahly=ihere are foo
b, |n praciles, ane used mostly o
ncnl ) han mcasurcd simply becaise
o The difiewley o breakiog the cincult wo inser an am Iy only miessured ol the power supply
confecthon point and sometimes by removing o fu mmeier peres the Nse holdee A pood

Remember 10 disconnect power when making ohimmeter measureme
toconliom o faull found by voltage measusements, Almost all [wuli

resiatance of everyildng and may stumble across a Daali guiie
Thant technicpue, when applied oo commercinl cirewii booard w
iy comtponeis, and poo ey el el reslsiance patl *

trosibsleshesster finds most fodts with DE and AC v i L ilten sith only & DMM

Wisen vou ure leaming i irslleshost you § B rudid, This |= noemal! Try fol o Gike i o
seriously, 1 mkes a long time o get good Sy Yol will improve witli me 8o iy B enjoy (e
experience’ One of [ife’s odidithies here is (Wl stl®ents w Spleally coreless In hooklog up ¢ireuits on &
Treadbomrd muy actuadly become pood nhmtlnﬁu thon those who are gquile careful, simply because v
fenve e brosibleshooting Lﬁ:{mn% ms :

oria mey Mo dhe pudde in Figure 87- ful us bt Tined the faults in ihis experiment, B proyides tvo paths
won iy folliow 1o help Mnd - lewil ahor i Jort f Pkl i youl proceed, Yoo svill Nkely dao Beee
whtls oo escimmremiend ane 1@ cs ul'% Uiy i sl wlth ten messurements and ome minute of
thibkd |
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Circuit Simulation

b For e gloewll of Feoare 87-2, shvalaie the etreali using soltwarne in onder v predict ihe recjuired
for Table 871, W circail simulsiion sodiware 35 nod availahle, the student may complel wred
thetretieal caleulations assuming by, g = very large, by, = 575, ¥y o = 600 mVY, and H

Table 87-1. Cireull Predictions L

o i
2. Do ull oof thie gueestions oe this experiment priog o dedng the (FRRTF]4 P ¢ proeedire,
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Procedura

L

Ihe schematic diagrim for the circult used o this experment s given in Figure 87-2 %
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Figure 87-2. m:mmnu@b cm:$

O
When using th genenorn, select o frequency of %mu 1&&&“&: penerdor voliage s il

sl gnals are undistoned. m
Ihere are i fixed number of printed circult \ I'ﬂri%'oﬂl' Figure 87-2, cach having only one fuuli

piriless aaddbtiomnal falts e been introd pric

The fmlt may be an open o thﬂu‘d@'l:m DTSR oren et imce, of & BT Tiali (open of shon
hetween any fwis leucds) ‘r'uurhual{ il dieci Crmieny vou will be especied w irosbleshool, and

b mmikes will e determined @
Compdeds the reguinsd m@r H‘!hﬂ designated cirouit board. The fllowing is a gulde s
e imbl

Lo the meanting of each il L. @ completed, tramsfer this dota inlo the able on e dala shoo

Unexpected Meat @ ot aﬂam: Fhis column ailows vou space bo recond susplolous

MEAEUTETEMS o7 ql| e rr:m:m:: might wish to compaere these with th simalilion data
Suspeciod : 5 ba focfot™™se, io wriie down whit foults you think muy exist. Then you can

svatematical | fihe Ity lo eliminsle some suspected foulls wilth pdditionnl measuremeits,

fo CoMirm Foult: When vou think vou know what U Tualt s, this column should
listing the measurements anckior bogie which, in youwr opknion, conlicms The Tl

anc This colimn (s used only for the comelse description of the fwll. Something ke

I o “open traee between the left side of C1 and the top of B2 or “shon (oo C o 0.7 Mlewssa be
e, wibing “bod transistor” or “hmoken resestars” will nod make the grode,
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shoofing Dala

Table B7-2. Troublo
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Questions

b Wor rhe chrenln af Figure 87-2, an AC signal 15 seen witl a seope @t the nput, sl the | sallectior,
it il pbe owepud, Listoone Goul whdeh mighe comse il wod explain your reasonk

‘b‘\/
-~
Q,b

¥

J Foir the cireawid of Figure 87-2, an ALC slpnal |5 seen wiilg 0 g a1 wil ol al e collecton Adan,
Wy i mormal b fhwe collector 1 al the power gupply gl [Lis auli which mighi couse ihis and
exqlaln your reasoning. »

1, For the circuil of Flg@l, i ‘$| i% seen with & scope ol the inpit, o1 (he bose, Al the emilier,
uerins 1S and al Sy oollecior | bectaar sdimial ds 1o sl List one Tasilt which might cnse this
and expdiun 3% 113 g
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