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méfici pfistra]

regulétor sz kelektorového napétl Uy
regulétor ss proudu boze IE

vypinaé LIR

kantralni faravka

piepinad rozsabd méficich pifstrojb
sworky pro piipojeni méfeného proku
piepinad typu tranzistoru

piepinof funkca

reguldator stiidawéha budicihe proudu Ig~

mafici piistre]

A — Metar

B — Collector voltoge cantrol
C — Base voltage contral

D — Collector currant switch

E — Test lomg

F — Meter range seleclor

G = Terminals for the measured devics
H - Transister type selector

| = Performonce selector

J = A Codrive current control
K — Metar



FOUZITI

Thoudes tranzistord TESLA BM 372 je uréen k méfeni proudo-
wiha rasilevacihe éinitele v zapojeni s uzemndnym emitorem
we a k méfeni zpétného klidevého proudu kelektoru v zapo-
jeni s uzemnénou bozi Ikoe tranzistard bypu PP T NPM da
kalektorove ztraty 1'W,

Piistroj umoiiuje rovnéi zkouient hrotowjch died méfenim
jejich proudu v propustném i nepropustngm sméruy,

FOFIS5

U zkoutendho tranzistory jo méiens ap v fapejeni s uzemné-
nim emitorem, Stiidove nopéti, kterd budi hézl méfeného
trarzistoruy konstantnim proudem 10 wA, je adebirdno re si-
tovéahn tronsfermateru 11, VMelikost budicihe proudu jg kan-
trolovdna vestavénim mikroampérmetrem K. Proudovy trans-
formater T3 umediuje méfeni zesilengho proudu v kolekto-
ravam obvedu zkousengha tranzisteru méfidlem K, scejchovo-
nym piimo v hednatdch ag, Stejnesmérny proud bdze s, kie-
e porametrem pil méfeni wystupni charokteristiky e =
[Ux], lze nastovit v rezsahu 0=500 w8, Procovni bod méie-
ného tranzistoru nastavime plynule regulovatelngm kolekto-
rovim napétim L o kolektorowym proudem I jejichi veli-
kast kentrolujeme pii nastavovdni métidly K o A Zdroj no-
pati o kmitoftu 50 Hz lze nohradit vnéjdim zdrajem {nopr.

APPLICATION

The TESLA BM 372 transistor tester is suitable for the measu-
remant of the current goin factar «; of PP or NPM tran-
sistors employed with earthed emitter, and for the measure-
ment of the guiescent inverse collectar current lkoa of both
types of transistors empleyed with sarthed bose, os well as
for the maosurement of the collector dissipation up to 1W,
The instrument mokes it possible also to test point contact
diades by measuring their currents in the farwerd (conduc-
tive) and inverse {nonconductive] directions.

DESCRIPTION

The factor me of the tested transistor is measured in dn
earthed emitter circuit. The A, C. which drives the base of
the transistor wilh o constant current of 10 uA s derived
fram the moins transtarmer 11, The magnitude of the drive
current is indicated by the built-in micreammetar K, The cur-
rent transformer T3 enables the measurement of the omplified
current in the callector circuit of the tronsistor under test
with the meter K which is colibroted directly in terms of the
foctor we, The D C (la) of the bose, which is one of the
porametars for platting the output: response cume k= f
(g} can be adjusted within the rangs 0 to 500 pA, The
working peint of the megasured transistor is adjusted by
changing the contrallable collector vallage Uk and the col-
lectar current Iy, the mognitudes of which are indicated by
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generdiorem Tesla BM 218aq, BM 344, BM 365) a méfit tak
ap P wyidich kmitogtech (asi do 20 kHz).

Klidovi proud kolakior lkoe tkoudeného tronzistoru je mi-
ieh v Eopejeni 5 uzemnénou bl
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the meters K and A respectively. The built-in 50 ¢fs source
ean be repleced by on externol source {e. g. one of the
TESLA -generators BM 2180, BM 344, BM 365) and then the
an:tc-i wp con be measured of any higher frequency (up to
approximotely 20 ke's),

The guiescent collector current kg of the transistor under
test is mensured in an earthed bose eircuit,

BASIC.CIRCUITS

Fip. 2
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TECHNICKE UDAIE

Rozsohy:

Méri tranzistory fypu PMP o MPN do koléktorove straty 1W,

Rozsah ep — 0 of 100
0 oai 500

lyce — 0 ai 100 uh
& ai 500 A

Moinost nostoveni procovniho bodu:

Kolektorové napéti Lk
Kolektorovy praud lgx:

Presnost nastaveni
55 porametrd;

Merny kmitodet:

Fresnost méfeni ap
Kmitoftovy rozsah pro vnéjsi
zdroj:

Mapéti vneigtho zdreje:
Wnitini odpor zdroje;
Fiidavnd chyba pii vnéjiim
rdroji:

Csozen polovadici;
Mopdjeci napéti:

Frikon:

Jisténi;

Razméry
Vaho:

0+ 20V plynulg
0+ 50 mA plnule

= By
50 Hz sifowy
=00, 7 plng wichylky

50 Hz + 20 kHz
asi 1V
asi 100 82

£ 05dB

243NN

220V a 120V = 50 Hz

12 VA

tavnou pojistkou 0,1 A/250 V
pro #7200 W
0,2 A/250 V
pro 120 Y

2503194 X140 mm

asi 6 kg

TECHMNICAL DATA

Ronges:

The instrument measures PRP or MPN transistars of collactar

dissipations up to 1 W,

a facter ranges: 0 fo 100
D to 500
Working point adjustment:
Collectar voltege L
Collectar current 5 :

Accuracy of D, C,
parameters odjustment:

Measuring lrequency:
Accuracy of the g
facter measurement:

Frequency range
of the external source:

Vaoltage of the external source:

Internal resistonce of
the externo| source:

Additional errer caused by the
external source;

Semi-conductor devices
amployed:

Pewering voltage:
Power cansumption:
Fuses:

Dimensions:
Weight:

lkos ronges: D te 100 uA
0 to 500 pA

0 te 20V, continuausly
0t 50 mA, continuously

+ 2.5
50 efs {mains frequency)

=100, of the full scole
deflection

50 cfs to 20 kels
1V approx,

100 ahms approx,
= 0.5dB

2 3NMH4T
220V ar 120V, 50 cfs
12 VA

0.1 AS250 Y for 220 WV
0.2 A250\ for 120V

250301940140 mm
8 kg approx.



PRIPCJENI A PREPIMANI SITE

Pied pripojenim piistroje k siti so piesvédéime, xda Je plistre]
piepojen na spravné sitowé nopdtl. Plepojeni se provadi ko-
tauckem volica napéti M na zadni sténé plistroje (obr 4] Vy-
Sroubujeme Sroub uprostiad volide napétl, ketoud povytahne-
me o notefime tak, aby éslo, udévajici spravne sitove na-
péti, byla pod treiihelnikoved snagkou, Sroub potom opét
rofroubujeme o tim kotoudek zajistime, Je-li valié nopéti
v polaze, nakresleng na obr. 3, je piistroj piepejen na 220 W,
Vedle sitové pivodiy M je umisténa sitevd pojistka Lo FF
zménd siloveho napéti je tiebo rovndi zkontrolovat hodnolu
pojisthy.

Hodnoty pejistek pro sitova napétl 220 V o 120 V jsou uve-
deny v adstavei , TECHNICKE UDAJE",
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Fig. 3

CONNECTION TO THE MAINS

Before the tesler is cannected te the mains, it is essential
to make sure thot it is switchad to the ovoilable moins volt-
age. A change of the mains voltoge con be carried cut with
the disc of the voltage selectar M which is on the back pa-
nel of the instrument (Fig. 4) The screw in the centre of
e dise has to be removed, the disc pulled out partially
and then rotated wntil the number on it which indicates the
required voltoge becomes positioned opposite to the trian-
gular mark. Then the screw has to be replaced ofter the
disc hos been pushed home again, and thus the disc bs se-
cured, If the disc is in the pasition acesrding 1o Fig: 3, then
the tester s odjusted for use on 220V mains. Mext to the
migine connectar M is the mains fuse L. Whenever the mains
voltage setting is altered, also the fuse must be exchanged.
The correct fuse rotings for 220 ¥ and 120 V mains veltoges
are listed in the section "TECHNICAL DATA",
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MEREMNI

Mejdiive nostovime viechny polenciomelry o prepinace do
leve krajni polohy. Piistroj pfipejime na sifové nopétl o vi-
vody méfengho tranzistoru zosuneme do zdifek G oznoéenych
na panelu pismeny EBK.

Fde je nutne si uvédomit, ze hlawnl piiginou poskozeni tran-
ristory je zaména elekirod, typu tronzistoru o paolarity nopa-
jeciho zdroje. Diive nel lianzister zopojime, zjistime z kata-
lagu usperadani jednotlivich elektred, Meni-li tranzistar v ka-
talogu uwveden, vyehdzime 7 predpeklodu, Ze stiedni vivad je
baze, bliie k ni emitar a vedalengjii kolektor, Mékdy byva ko-
fektor aznacen rudou teskou, dalii elektredao blite ke kolek-
toru je baze o posledni je emilor,

Melze-li ani z rozloieni wyodd usuzovat na zapajenl, nezhy-
wa, ned poufit prima ukozujiciho ohmmetro s nopétim botere
1,3V, Postupnym zkougenim dvojic wywodd hisdame tu dvo-
jici, kterd v obou smérech (tj. pfi pfepindni pfivedd k ohm:
metru) propouiti maly zpétny proud. Tyto elektrody jsou ko-
lektar a emitor, dvé diedy spojend v séril. PR chou polaris
tach wnéjiithe nopéti je vidy jedno ¢ diod polorizovdng
zpetné a brani pritoke proudu, Tieti elektrodo je baze, Zhyva
myni urcit, kterd @ prenich elektrad jo omitor o klerd koeleklor

MEASUREMEMNT

First of all the contrals and switches an the Front panal af
the instrument hove to be sat to their extreme counter-clock-
wise positions. Thon the instrument has to be connected to
the muoins and the terminaols of the transistor which hos to
[3e tested ore inserted into the sockets G which are mark-
ed an the panel with the letters EBE,

It is essential to bear in mind that the main couse of many
domaoges to tronsistors ore erroneous conneclion of the elec-
trodes (terminals), foulty polority of the powering source,
and mistakes in the determinotion of the tronsistor type.
Therefore, befere the tronsistor is cennected, its terminals
must be idenlified according to the data (eatolegue) sup-
plied: by the mokers. If ne such data are available, then it
is necessary to assume that the centre terminal is the bose,
the terminal nearer to it is the emitter, and the forther one
is the collectar. In some coses the collector is maorked with
o red dot, then the next electrode which is close to the col-
lector s the bose and the lost one is the emitter,

If it is impessible ta identily the terminals even according to
their pasitions, then a direcl reading ohmmeter provided
with @ 1.5V battery must be used, By the successive testing
of the terminals in bwes, thal pair is found which in both
directions {i. & when the chmmeter polarity is reversed) al-
lows ¢ small currant flow. These tweo terminals are the col-
lector and the emitter; i. e. two dicdes connected in series.
Whichever polarity is applied, one of the diodes is alwoys
irversely polarised and prevents the cunent flow, and the
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Uréime ji méfenim pritokovich proudd proti bazi. Pritokovy
proud kolaktoro bywd totif vatil nef pritokovy proud emitoru,
Typ tranzistory zjistime podle polanty nopeti chmmetru po-
tiehné k pritoke pritokovych, t. vétsich proudi. Je-li baee
klodng, jde o tronzistor NPN, zaporna baze prisludl tranzis
toru PMP. Je somoziejme, ¢ pii vadném tranzistaru tento po-
stup salhéwa.

Do zditky aznofend pismenem K zosuneme vived kolekton,
do xdifek E o B rosuneme piivedy k emitoru a k bizj,

W prvé polore prepingée |, eznagens 0, kdy rasouvame mafa-
my tranzistor, jsou viechny obvady pfistroje festé rozpajeny,

Dileiite pornamky k obsiure,

Abychom neznigili tronzistor, nesmime nostovovat procovni
bad zo dovelenou maximalni kolektorovou stratu,

Fii méieni zpétného klidevého proudu kolektoru lkos  musi-
me dhdt, aby nam tato hednota neveristala pii konstantnim
kolektarovém nopéti, Roste-li, znamend to, s je no kolakior
tranzistory prilofeno vetil nopéti, nef je pfipustno, Tranzistor
by mohl byt poikoren,

Podabny piipod jako predchdzejici mize nastat pii méfeni

8

ramaining electrode is the bose. It remains to lind out which
of the twe oseertained electrodes is the emitter ond which
is the collector. This con be effected by measuring the cur-
rents flowing to the base, The current af the collector is al-
ways larger than that of the emitter,

The type of the trensister is determined according to the
pelarity of the shmmeter valtage which is applied when the
higher, i, e. the forward, currents flow. If the base is posi-
tive, then the transister is of the MPN type. A negative bose
indicates a PMP Lype of transister, 1t is obvious thot the termi-
nals of o defective transistor cannot be ascertained in the
described manner, The collecter terminal is slid into the
socket morked K. The emitter and the bose must be con-
nected to the sockets marked E and B respectively,

When the switch | is in the first position marked "0, 0. e
during the connection of tha transistar to be tested, all the
circuits of the tester remain interrupted.

Importont operational notes.

In order to prevent the destruction of the tested transistor,
the working poeint must be odjusted so thot the maximum
permissible collector dissipation is not exteadad.

Buring the meassrement of the guiscent collector currant
los, it Is essential lo prevent this value from rising ol .o
canstant collectar voltage, A rise in the collector current in-
dicates that the collector velioge exceeds the permissible
limit and that the transister could-be damaged,



proudavého zesilovaciho Sinitele e veristanim kelekioro-
veho proudu 1§

Tento varisl je opét zpisoban vellkym napétim na kolektoru
nebo velkym kolektorewym proudem. Mzrdst kolektoroveho
proudu miie nostat | v piipode, fe neni prekrodena maxi-
mdlnl dovolend kolektorewvd ztrato,

Prichodem proudu tranzistorem nastdva mirny ohiev pieche-
dowe yrestey, ktery miie rpdsobit | sménu parametrd v rozmezi
asi 3—59,, coi se mife prajevit i pii méfeni,

Fii méfeni tranzistarl je nutno dbat na spravnou palaritu na-

pajecich nopéti. Opoénd polarita napédjecihe napéti miie

tranzizstor znehodnotit,
Podle typu tronzistory pfepneme prepinas H bud' do palohy
PMFP nebo NP,

Mastaveni velikosti budicthe proudu,

Ffepneme prepinaé | do polohy g =" o nastavime velikost
stiidavého signaly o kmitedty 50 Hz, pfivddéného na vstup
mérengho tranzistoru no tokovou hodnotu, aby tronzistorem
protékal proud bdze looroven 10 @A Velikost stiidavého na-
potl regulujeme potenciometrem J, kterym nastavime vichyl-
ku méfidlo K no éervend oznoceny sty dilek stupnice, Pfepi-
naé rezsahe méfidla K (na obr, 1 crnaceny F) plepneme de
polohy 1x,

Similarly, during the current gaoin facter gy measurement, the
collectar current e must not increase. A rise in this current
is cousad by an excessive collector voltage or by o teo high
collector eurrent. The collector current con rise even when
the maximum permissible collectar dissipotion s not ex-
ceaded,

The current flowing through o transistor couses o slight
heating of the junction layer which may result in o change
in the trensistor properties by 3 to 5%, and sometimes can
be noticed during the measurement.

When transistors are being measured, it is important to en-
sure the correct polarity of the powering velloges, Reversed
polarity san destroy the transister under tost

According to the type of transistor, the type selector H must
be set to the position morked "PNP" ar “NPEN',

Dirive currenl adjustmant.

The switch | has to be et to the position "lg~", ond the
magnitude of the A, C. signol of 50 c's which is applied ta
the input of the tested transistor hos to be odjusted so that
the base current |p flowing through the transistor is 10 @A,
The magnitude of the A, C. veltoge is controlled with the
potentiometer | which hos te be adjusted so thot the neeadls
of the meter K points to the 100th division on the scale. This
division 15 marked in red, The range switch (marked F in
Fig. 1) of the meter K has to be set to the pesition "1x".



Mastaveni procovnibe bodu traonzistory,

Pii nastovevani pracovnibo bodu zkouienghe tronzistoru udo-
néhe wirobcem, nebe uréeného viastai dvahou, ponechame
piepinaé | v poloze g ~"', velikost kalektorového nopéti Uk
postavime potenciometrem B v rozmezi 0 — 20V, cof kon-
trolujeme méfidlem K, plepneme-li prepingé [ do pelahy
Uk, Rozsah méfidla K je 10V nebe 50 V padle polehy pfepi-
nace F,

Velikost kalektorsvého proudu |k nastavime patenciome-
tram C v rozmezi od 0 do 50 mA, cof kentrolujeme méfi-
dlem A,

Razsah méfidla A je 10 mA neba 50 mA pre plnou vichylka
a lze je] opét manit prepinacem F.

Po nostaveni 1g znove kontrelujeme Uk, Mastal-li pekles Uy,
wyrowname jej pemaci potenciometru B, Soudnsné kontrolu-
jeme hodnotu stejnosmérnihe proudu bdze, Proud baze mibie
mit hodnoty od 0 do 500 @A, Stupnice je wynesena piima no
itithy kolem potenciometrnd C, hodnoty zde wynesené sloufi
ke informadnim agelim,

Mereni proudovoho zesilovaciho Ginitele tranzistoru
s uzemnénym emitorem i .

Fiepinag | pfepneme do polohy cznoéend ,op ™. Mo méfi-
dle K odeiteme hodnotu e Rozsah méfidla pre méfen

A e E N

o W -
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Working, point adjusiment

During the odjustment of the weorking point of the transistor
under test — this goint is given by the makers or determined
by the operatar — the switch | remains in the position "ls~",
the magnitude of the collector veltage Uk is adjusted with
the potantiometer B within the range 0 to 20V as indicoted
by the meter [, aid then the switch D hos to be set to the
pasition marked Uk’ The range of the meter K is either
10Y ar 50 full scale deflection, occording to the setting
of the switch F.

The mognitude of the collector current 1§ is set with the po-
tentiometer C within the range 0 to 50 mA, os indicated by
the meter A,

The range of the meter A is either 10 mA or 50 mA full scale
deflection and can be selected with the switch F.

After the mognitude of Ik has been odjusted, the valtage Uk
is checked. i hos dropped, then the difference iz com-
pensated for with the potentiometer B, Simultanecusly the
D.C bdse current is meosured. According to the tested
transistor, the base current con lie belwsen O and 500 qh
The scale engraved on the label round the potentiometer C
roughly indicates the base current for information purposes.

Currant o factor I measuremant with earthed emitter.

The switch | hos to be set to the pesition "z;", The magni-
tude of this value can be read directly on the scale of the
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e je 100 nebo 500, podle polchy prepinade F. Piepnutim
piepinage | do polohy .le~" se piesvédéime, zda mame
sprawné nastavenou hodnotu budicihe nopéti,

Cheeme-1i zndt zesilovaci &nitel tronzistorw s uzemnénou
bazj g, mibieme zméfaney hadnatu s prevdst no hodnotu
2y nasledujicim jednoduchym vetahem,

g = i
1+ EE

Budeme-li chift zma&fit tento tranzistor v jiném procovnim
bodé, postupujeme takto: Prepinod | nastovime do palohy
“ap ", Piepinod D piepneme do polahy Us g nastavime po-
tenciametr B no potadovanou hednstu koleklorového nopeti
o zaroven potenciometr © noe pofodovanou hodnotu kolek-
torového proudu.

Pii nastovovani pracavnibe bodu musime dbat, abychom ne-
pickrodili dovelenou maximélni kelektorovou ztedtu. Chee-
me-li méfit @, pii vidich kmitoftech, nosuneme do zdifek O
na zadnl strané plistreje (obr. 4) keliky piivadéjici napéti
o zvalendm kmitaétu 7 vnéjsiho generdtorn,

Zasunutim piivednich kolikl se automaticky odpaji wnitini
zdraj budicihe proudu o sitovém kmitoétu o na bad méfe-
néhe tranzisteru je nyni piividéno stiidové budici nopéti
£ genandtorn.

Velikast budiciho napét nastevime opdt takevaeu, aby wichyl-
ka méfidla K dosahlo no éervené oznaceny sty dilek stupnice.
Budici napétl nyni regulujeme opét knoflikem 1, piipodné

meter K. The o range is either 100 or 500 according to the
setting of the switch F. By changing the paesition of the
switch | to that marked “lg~", il is possible to ascertain
whather the drive veltoge haz remained correctly adjusted,
I it is necessory to know the current gain factor oy of the
tronsistar in earthed bose connection, then the e factar,
i. @ the current gain foctor with earthed emitter, con be
transformed inte the oy volue os follows:

g
If the data af this tronsistor ot ancther working peint are
required, then the meosuring procedure is os follows:
The switch | hos to be set to the position "eg", The switch D
is changed to the pasition "Uk" and the potentiometer B
hos to be odjusted to the required eollector voltage, and
the potentiometer © simultanesusly altered to the required
colleclor current.
When sefting the warking point, care must be token thot the
parmizssible collector dissipation is not exceeded. If the g
factor hos to be measured at a higher freqguency, then an ax-
ternol generator set to the appropriote meosuring frequency
hos to be connected to the ssckets O on the back panel of
the tester (Fig. 4).
By insarting the plugs el the external source, the built-in
50 ofs drive source |s automoticolly disconnected and the
A, T, drive veltage of the externol generator is opplied to
the bose of the tronsistor under test.
The mognitude of the drive voltoge is zot sa that the needle

iR



reguldtarem velikosti vystupniko napéti poufittha nf generd-
toru,

Mé&feni 2pétného klidovéhe proudu kolektoru v 2apojeni
se spoleénou (uzemnénou) bazi log.

Frepinaé | prepneme do polohy ornofend lvos. Potenclo-
metrem B (plepined D v poloze Uk) nostavime pofadovand
kolektorové nopéti indikované méfidiem K o po pfepnuti pie-
pinace D do polohy 0 sdetteme hodnolu ko na méfidle K,
Rozsah méfidla je 100 uA o 500 wA. Timto zplisabem mizeme
proméiit celou zavislost

leoe = f (Uk}

ih

Méfeni vistupni charakteristiby tranziste- y
s premnénym emitorem Iy =1 (U);

Iy lonst. _."
Plepinag | v poloze "B~" nebo " il
Frepinad H je piepnut podle typu tran- L
zistory, Polenciometrem C nastavime po- ' ]‘
fodovanou hednotu provdu Bdze g pe- L

12

Obir. 5~ Fig: 8
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of the meter K swings to the red line which maorks the 100th
civision of the scale. The drive valtége can be cantrolled with
the potentiometer I ar with the output contral of the em-
ployed generatar,

Collector quiescent inverse current lkos measurement
with common (earthed) base.

The switch | is changed ta the position ' ko', The required
collecter voltoge is adjusted with the polentiometer B (the
switch D set to the position "Ug ") accarding Lo the indication
of the meter K. Then the switch D is chonged to the pasition
"0" and the lkos volue is read on the scale of the meter K,
The range of this meter is either 100 zA or 500 pA.

In this manner the whale function

lkoe = f [Uk) con be plotted.
L0 A
0t
= Quiput response measurement of a tran-
50 A sistor with eorthed emitter lx = 1 [ Ug);
= lh = const
fy 100 4

The switch | is in the position “lg~" ar
"', The switch H is sét acearding lo
the type of the measured transister. The
bose current 1y is adjusted with the pao-

-



dle stupnice vyznagenéd no ititku (obyykle postupujeme tak,
te vollme g = 03 50; 100;., ., . uf.

Fiepinaé [ prepneme do polohy Uk o ménime hodnetu ko-
lektaraveéhe napéti Uk potenciometrem B postupné od 0 do
maximaini piipusing hodnoty udané wirobcem lodedist LY
ne mefidle K). Soutasné odegitdme hodnotu kolektorového
proudu Iy no méiidle A Toto prevadime pro kaidou nastoe-
venau hodnotu 's Moméfené o nostaveng hodnety vyndiime
do grafu. Dhame, abychom neprekrodili maximdini dovole-
nou koleklorovou ztraty uddvanou pro méfeni tranzistord vi-
rekoam.

Kontralo proudu v propusinem sméru u hrotovych
germaniovich diod 1TNMA0 oz 6NMA0; TNNAT of 6NN41.

Mirenou diadu zapojime mez svorky oznocend E a K. Pre.
pinaé | je v peloze "lg=" {'w"}. Fiepinaé H v poloze podle
palarity dicdy. Potenciometiem B (piepinaé D v poloze Uy)
nostavime ha méfidie K napéti 1Y, Minimalni hodnotu prou-
du germaniové diody v propustném sméru odedteme no mi-
ridia A

Poznamka:

Fii pfepnuti prepinate H do druhé polohy {nepropusing smisr
diody) mda byt wichylka no méfidle A mendi nei 110 vichyl-
ky v propustném smér,

tentiometer C according to the scale on its label {usually the
g value is selected as follows: lg = 0; 50; 100; . A)

The switch [ hos to be set to the position "Ux” and the
mognitude of the collectar valtage Uk is altered with the po-
tentiometer ag from O to the maximum valus permitled by the
mokers (U is read on the meter K). Simultaneously the col-
lectar current g is read on the meter A, This procedurs iz
repeated for ench lp value and the results are pletted in a
diogram (Fig. 5). It is important to toke care thot the maxi-
mum permissible collector dissipation [os indicated. by the
makers of the transistor) s not caceaded,

Forward current lests of point contacl germaonium diodes
1MNMNA0 1o 6MMNA0 and TNNAT to 6NN

The diade to be tested is connected betwsen the terminals
marked E and K. The switch | is in the pesition "le=" ["m"),
The switch H is set accarding to the polarity of the tested di-
ode. With the potentiometer B such o voltage is odjusted that
the meter K indicates 1V (the switch D in the position "Wk}
The minimum value of the germanium diede forward current
can be read on the metar A,

Mote:

When the switch H is set to the second position (inverse di-
rection), the deflection of the meter A should be less than
ane tenth of the deflection in the forward direction
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Kantrolo preudu v nepropustném sméru u hrotavych
germaniovich died TNNA0 o 6NMNA0; 1NMNAT af 6NMNAT,

Méienouw dicdu zapajime mezi svorky oenadensd B oa K. Prepi-
not H v poloze podle pelarity diody, Potenciometrem B (pre-
pinaé O v poloze Ux™) nostavime no médidle K poiodova-
nod hednotu nopéti {moieme mait proud v nepropustném
sméry pouie do hodnoty nopeti =20V, cof pro béinou proxi
dostacuje), Fo prepnuti prepinedée D do polehy 0" o pie-
pinode | 'de polohy “lkos" odegteme zpétny proud diedy no
méfidla K,

Mefend vstupnihe edporu tranzistoru {(parametr h11),

Tranzistor je zepojen do svorek G, mezi emitor o bazi je za-
papen nf milivaltmetr nagr, Tesla BM 210, Kostra milivoltmetru
je pripojena no emitor. Fiiprova skouiede tranzistorh je ob-
dobna joke pro méfeni proudového zesilovaciho Einitele s
{str. 10}, Miliveltmetr uddvd piimo vstupni odpeor tronzistgru
v pracovaim bodé, wyehylka 1 mV odpevida 100 2,

Friklod méfeni:
Uldaj mitivoltmetru: amy

Velikost vstupniho odporu tranzistoru (h11) = 3 100 &2 =

300 &2

14

|.'1uzrre current tests of |._'l|::--|'|l contact germoanium diodas

TMNNA40 to 6MMNA0 ond TRMN4T to 6NRALT.

The disde to be lested is connected hebween the terminals B
ond I The swilch H is set according te the polarity of the
tested dicde, With the sotentiometer B (the switch D in the
position g, the required voltoge is odjusted according
o Lhe deflection of thae meter I {the inverse current can be
measiured anly up to =20 W, but this Is sufficient forall proec-
tical purpases). After the switch D has been changed lo the
position "0 and the switch | to the pasition “lkoe ", the in-
verse current of the diode is read on the meter K,

Transistor input resistonce (parametar b1 measurement),

The transistar to be measured is connected to the terminals
G. Between the emitter and the base is connected on Lo F.
millivaltmeter, e g. the TESLA BM 210, The chassis of the
milliveltmeter is connected to the emitter. The transistor
tester hos to be prepared for the measurement in the same
manner as for the currenl gain foctor «p measuremeant (see
poge 10}

The millivaltmeter directly indicates the inpul resistance of
the transister at the warking peint. The deflection al 1 mY
carrespends to 100 ohms.

Frample of measurement:

Reading on the milliveltmetes: 3 mV

Magnitude of the transistor

input resistance {h11): 3,100 chms = 300 ahms



Udaj milivoltmetia: 10 my

Yelikost vstupniho edpery tranzistaru (h11) =10, 1000
do 3 kit + 109,

do 10 kit * 25 %,

= 1ki2

Piesnast méreni;

Kontralo napdjecich napéti:

Mapéti o proudy v bodech aznadenjch ve schematu byly mé-
feny piistrojem Avomet (Ri = 1000 27V}, Kentrolu napéti pro-
vadime, je-li piistroj BM 372 pripajen na sifove napeti 220 W
1%y a pfepinaé | je prepnut do polohy e (kontrelni #4-
revkn zasunutal,

Reoding on the millivoltmeter: 10 mV
Magnitude of the transistor
input resistance (h11): 10 ;100 ohms = 1 kohm

4 90%, up ta 3 kohms
2 2590, up to 10 kehms

Accuracy of megsurement:

Checking the powering voltoges:

The veltages and currents con be measured at the points in-
dicated in the wiring diegram, using o suitable test meter
sisch os the AVOMET (R = 1000 ohms per 1 V). The check is
corried aut with the transistor tester connected o o 220 W
+ 19, mains veltoge and with the switeh | in the position
“we” (the test lamp inserted).

BN R . B el T AVGHET s 10 he
U1 1,2 Vsl 6V st 8 LoV AL GV A C
Lz 5,2 st 6V st Uz 52V A C 6V A C.
U3 28V st 60 st U3 2N A C 60 W A C
U4 26V 55 30V ss U4 2V DG a v DG
I 120 mA ss 0,3 Ass i} 120 mA D. C. 03ADC
12 2.6 mh s 0,012 A sz 2 246 mA D C Q012 A D.C.




Resistors:

LISTOFELECTRICALCOMPONENTS

Ma,

Type Valuo Max. laod Tolorance Stondard C55R
R1 carban layer 97 ko 01w = W 81 01 97k/D
R2 potentiometer 220 0 - - TAM 620 13
R3 potentiometer 1 ki 0.5 ' - W 494 02 10k/N
4 potentiometer 220 1 - - TAM 490 14
RS carban layer 100 0 01w =110 WK 681 01 100/D
Ra potentiometer 3.5 ki 01w - WM a90 01 3k32
R carbon layer 100 k2 07 W = B WE 481 01 MI1/D
RE carban loyer 25 ki 0.1 W = R WK 481 01 25k D
Re carban layer 25 ki 0.1 W =) T WE 481 01 25k D
R10 potentiomeler 33k 0.5 w - W 620 01 3k3
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Capocitors?

Ma, Ties Valus Mf;igg, - Tslaranch Standard C5&R
Ci electralytic 50 uF 30 = TC 582 50M
cz electralytic 250 uF 30\ - TC 592 GE5
C3 electrolytic 230 uF anv - TC 592 G25
ci electrolytic 250 uF 30V & TC 592 G25
o paper 0.22 uF 160 - TC 161 M22
7 electralytic 50 uF 30N - TC 582 500
Cs electrolytic 50 uf 30 = TC 582 50M
e electrolytic 50 uF 30 - TC 582 50M
Ctherelectrical companents:
Compenant Type — Voalue Drowing Mo,

Tube ET, E2 AN

Glow lamp &N0.05 A 1AM 0% 12

Selenium rectifier V1 1AM F44 27

Mensuring instrument MZ 10 mA, 50 mA DHRES 1AF T80 55

Measuring instrument M1 100 i, 500 uh DHRS 1AF 780 56

Fuse cartridga 0.0 AZ50 Y for 220 W CSM 35 4T3

Fuse cartridge 0.2 AS250 W for 120V £5M 35 4N




MAINS TRANSFORMER T1

1AM 661 92

cail 1K 622 95
Winding Coil-lum number Conductor dio. In sq. mm

L1a 1.106 0112

LB 1,100 0112

Lic 110 1,160

Lz 20 0,100

L3 o 0.280

L4 ol 0160
CHOKE COIL T2 1AM 650 24
coil 1AK 614 33

Winding

Call-turn, numbas

Conducter dio; in sq: mm

L1

0,300
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TRANSFORMER T3 1AN 657 13
cigi | 1AK 617 07
Winding Call-tern numbar @ of the wire in mm?

L1A 150 3,100

L1E 150 0,100

L1 1,800 0,100

Lz Q50 0,300

LD 1,800 0100

L1E 150 0,100

L1F 1350 0100

Maote: The components marked 1TAN ..,

are specially selected for application in the instrument,
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zKCUSE] TRANSISTORB THSIA EM 372

HEonstrukdni zményt

PPepinad funkei I mé pnlﬂhu"“E" Spravné znéni druhdho odstavce na
roziifenu na"ﬁElDu“ HII“EEGOH' etrané 12:

Sprévné znénf posledniho odstavee Potenciometrem B (pfepinad D v poloze Uy

na str. 10: a potenciometr C v levé krajni poloze)
PPepinal I piepneme do polohy ozna- nastavime poZadované kolektorové napéti
Zené " Xpypg" Bebo “atzson". Ka mé- indikované méfidlem K a pPepinad D pie-
fidle K odefteme hodnotu Kge rneme &o polchy 0. Po piepnuti pfepinafie I
FPrepnutim pigpinaﬁe I do polohy do polohy ocznadensd "IEGBP odedteme hod=
"IBru“ se presvédéime, zda méme notu IKOB na méildle K, Rozsah méfidla
apravoé nastevenu hodnotu budiciho Je 100 uA nebo 500 pA, Timto zplsobem
napsti, miZeme proméfit celou zlvislost

- IKDB =¥ {UK}'
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