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Bereichsumschalter Ip
Bereichsumschalter I¢
Einstellung Ucg

Einstellung 1g, Ug
Bereichsumschalter hoie, y21e
Kontrollampe

7 — Netzschalter
8, 9 — Polaritdtsumschaltung NPN - PNP
10 — Taste zur Kontrolle des eingestellten Kollektor-

stromes — ohne Raste
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Taste zur Kontrolie der eingestellten Kollektor-
spannung — ohne Raste

Messung des Reststromes Iceo (durch Umstecken
des Stiftes im Kombinator 24 zur Messung Icpo,
Icgu usw.)

Messung des Basisgleichstromes Ip, Ablesung des
Gleichstromverstarkungsfaktors hoig

Messung des Wechselstromverstarkungsfaktors hoje
Spannungsmessung 0 bis 1 V (Sattigungsspannung
und Durchlass-Spannung an Dioden), Uces, UaAk

- Messung der Zenerspannung Uz

17

18
19

20

21
22

23

24

— Messung des Steilheitswertes an FET Elementen
(ya1e)

— Spannungsmessung an FETs, Gatespannung (Ug)

— Basisstrommessung Ig an in Schaltungen befindli-
chen Transistoren

— Klemmbhalter fiir die gemessenen Transistoren
oder FETs

— Klemmhalter fiir Dioden

-— Polaritdtsumschaltung der Vorspannung Ug an
FETs (wird bei Messung von Transistoren nicht
gedriickt)

— Buchsen zum Anschluss der Zufithrungskabel von
gemessenen Transistoren, Dioden oder FETs mit
Plastikgehdusen, oder wenn diese Elemente schon
in Schaltungen eingebaut sind.

Diese Buchsen werden fiir Plastikgehéduse dann
verwendet, wenn sie nicht an den Halter .20 oder
21 anschliessbar sind.

— Kombinator zur Durchschaltung der Zufihrungen
des gemessenen Elementes im Halter 20 mit den
Stromversorgern, sowie zur Herstellung der ge-
eigneten Messbedingungen zur Ermittlung der
Reststrome
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26 — Nulleinstellung des Zeigerinstrumentes

26 — Netzsicherungshalter
27 — Netzspannungszufihrung
28 — Netzspannungswihler




1. Rozsah pouZiti pFistroje . 5
2. Sestava Gplné dodavky 7
3. Technické udaje : 7
4. Princip &innostl ptistroje . 10
5. Pokyny pro vybaleni a pﬂpravu
pfistroje k provozu . . 12
6. Ndvod k obsluze a pouZivéni pﬁstro}e 13
7. Popis mechanické konstrukce pfistroje 39
8. Podrobny popis zapojenf . 39
9. Pokyny pro ddrZbu pistroje . 42
10. Pokyny pro opravy g 43
11. Pokyny pro dopravu a skladovanf 85
12. Udaje o zéruce . . Sikbilinl | 56
13. Rozpis elektrickych soucasti ! 57
14. Pfilohy

Vzhledem k rychlému vgvoji svétové elektroniky
mén{ se obvody a pFistupuji a zlep3uji se souddst
nadich plistroji.

Nekdy vinou tisku a poZadavkd expedice se nam
nepodafi zanést tyto zmény do tidt&ngch prirudek.

Zmény se proto v p¥ipadé potfeby uvadaji na zvlast-
nim listé.

COIEPXAHHE
1. Haanauenne nputopa 5
2. KoMmiekTHocT: mocTaBku 7
3. Texumueckne nammele . -, 7
4. llpunmun neiicteua npufopa 10
5. Ykazauus nmo pacrmakoBke,
U Moaroroske npubopa K aKCIyaTtaumm . 12
6. Macrpyxuua mo skcnayatauuu npmbopa . 13
7. Onucanne MeXaHHYECKON
KOHCTpYKLHM npubopa . 39
8. IMonpobroe onucamme cxeMsr 39
9. ¥Yxasauus no yxomy 3a npubopom 42
10. ¥xazanusn no pemonry . 43
11. ¥xasauus no TpaHcnopruposxe
M XpaHeHWIOo s G et 55
12. Ycnosus rapasTHu . s T 56
13. Crenupuxanus saexTpHueckux metane . 57
14. IIpunoxenns

Beuny GOypuoro passumTus MupoBoi 3JIEKTPOHHKH
H3MEHAIOTCA CXEMBI, MOABJIAIOTCA HOBBIE W COBEp-
UWIEHCTBYIOTCA [OeTal¥ HallMX IpuGOpOB.

HMuoraa no sune newatn u TpeSosanmit OTTIpaBJeHUA
HaM He yNaeTcs BHECTH M3MEHEHHA B TeYaTHHIE I0-
cobua. e

B atom Clydae U3IMEHEHHMA YKa3nlBAIOTCA Ha CHeLH-
aJIbHOM JIHCTe.

CONTENTS
1. Scope of application of the instrument 5
2. Contents of a complete consignment . 7
" 3. Technical data . 7
4. Principle of the lnstrument operatlon 10
5. Instructions for unpacking the instrument
‘and preparations for its use . 12
8. Instructions for manipulation
.and use of the instrument 13
7. Description of the mechanical
design of the instrument . . 39
8. Detailed description of the clrcultrv 39
9. Instructions for maintenance
of the instrument . 5 42
10. Instructions for repairs X 43
11. Instructions for transport and storage 55
12. Guarantee . . L u 56
13. List of electrical components 57

14. Enclosures

Owing to the rapid development of electronics in
the world, the circuits of our instruments are alter-
ed and components of new types or improved de-

sign are employed.

Sometimes, due to printing terms or the require-
ment of speedy shipping, it is impossible to in-
clude a description of such alterations in the
appropriate printed manual.

Therefore, if necessary, such alterations are given
in a loose leaf.
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1 — Prepinal rozsahd lg 1 — [lepexawouarens npeaenos [g 1 — Selector of the Ip range

2 — Prepinat rozsah( Ic 2 — TIlepexmwoyartens npesenos Ig 2 — Selector of the Ic range

3 — Nastaveni Uce 3 — Y¥cranoeka Uct 3 — Potentiometer for voltage Uce adjustment

4 — Nastavenl Ig. Ug 4 — Ycrauoska Ig, U 4 — Potentiometer for current Ig and voltage Uc

- adjustment

5 — Ptipinad rozsahd hzie, Vaie 5 — TlepekmouaTens npeuenos hole, yatle 5 — &Selector of the hzie or yz1e range

6 — Kontrolni doutnavka 6 — KouTpoabHaA JaMmna TJAeOIIero paspsna 6 — Glow lamp

7 — Sitovy vypinat 7 — Cereecya BhIKAOHATENB 7 — Mains switch

8,9 — Prepinén{ polarity NPN - PNP 8,9 — [lepexawuerue OOAAPHOCTH N-p-n U p-n-p 8,9 — NPN - PNP change-over switches

10 — Tladftko kontroly nastaveného kolektorového 10 — KHOnKa KOHTPONA YCTAHOBJIEHHOTO TOKA KOK/eKTopa — 10 — Push-button [without lock] fer checking the set
proudu — bez aretace fes apperauuu collector current

11 — Tla&ftko kontroly nastaveného kolektorového 11 — KHonKa KOHTPOAA YCTAHOBJAEHHOTO HATNPAKEHMA 11 — Push-button (without lock) for checking the set
napéti — bez aretace Konnextopa — 6ea apperauuu collector voltage
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MéPrent zbytkového proudu Icgs (pPesunutim
koliku v kombin&toru 24 meéienf Icgo, Iceu, atd.)

13 — Maéfens stejnosmérného proudu baze Is, odedftans
stejnosmérného proudového zesllovactho Einitele
h:g. I

14 — Méfent stifdavého proudového zesilovacfho
tinitele hyje

15 — Meatens napéti 0-1 V (saturaénf napéti a prednf
napétf diod) Ucgs; Uak

16 — Mépent Zenerova napétf Uz

i7 — Meten! strmosti FETG ya1e

18 — Matent nap@ti hradla FETu Ug

189 — Mefenl proudu béze Is pt mé&rens tranzistori
Zapojenych v obvodech

20 — Dr2dk pro upindnf{ méfeného tranzistoru nebo
FETu

21 — Dr2dk pro upindni méfenych diod

22 — Prepinant polarity predpétf Uc u FETu (phi méare-
nf tranzistory nestisknuto)

23 — Zdirky pro pripojenf kabeld pti méfeni tranzisto-
rd, nebo FETn zapojenych v obvodech, nebg pri
métenl tranzistord, diod nebo FETQ s pouzdrem
z plastu, jeZ nelze uchytit v dr2aku 20 nebo 21

— Kombinator pro PPipojenf vyvodti meérens soucédst-

24
. ky v drZdku 20 na napdjecf zdroje a pro vytvofe-
ni podminek méfen; zbytkovgch prouda
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Hamepenue OCTaTouHOro TOKa Icpg (nyrem nepesmenmge-

HHA wWrugTa B KoMMyTatope 24 mamepennue Ico, Icru
T R)

Hamepensute nocromusoro TOKa
HHeHTa

faawt lg,

OTCHeT Koaiu-
YCHACHIA MO HOCTORHHOMY ToRy

hag.

Hamepenue Koduuuenta ycuaenna mo nepeMeRHOMy
Toky hoje.

Hamepenue Hanprxedun 0-1 B (manpamenne Hachime-
HEA ¥ nalense Hanpmkenus na awonax) Uces; Uak.

Hamepenne nanpmxenns 3enepa Uy.
Hamepenue xpyruans FET ¥21e
Hamepenue HampsxeHus kaoga FET Uc

HaMepenue toxa 6aaer IB npm #amepenun TPaH3UCcTOpOB,
BKJIO9ERHLIX B CXeMBI.

Hdepwarens nas xpemnenus M3aMepREMOro Tpauaucropa
unu FET.
Hepwatear nan xpemnenus H3IMEPAEMEIX 1HO10B
Meperniouenne VIONADHOCTH HANDPAKEHUA CMemenug Uc
FET (npu uamepennu TPAH3IUCTOPOB KHOMKa oTnymena)

BaxiMbl 117 noaxaovenng Kabened npu Hamepenuu
TPAHIHUCTOPOB uw FET, ycrawomsennmx CXeMaxX, man
TPH H3MEPEHUM TPAHIUCTOPOB, MiHOXO0B MM FET ¢ xop-
TIYCOM 3 mmacTMaccw, xoropaii HEBOIMOXHO KpenuTs
B nepxarene 20 wau 21.

KoMmyratop nxa nomkmouenun BHBONOB HM3MepmeMoro
3MEMEHTA B lepwatene 20 ucrTounuxa THTAHHA # aaA
COIMAHMA yC/OBMA MIMEPEHUA ocTaTouHBIx TOKOB
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18
18
20
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23

24

Push-button
current Icgg

for the measurement of
|after
combination field 24, it serves for the measure-
ment of Iego, Iegr. etc. )

residual
changing the plugs in the

Push-button for the
current Ig and for
fication factor hage
Push-buttan for the measurement of AC current
amplification factor Na1e

Push-button for the measurement of voltages
Uces and Uak [saturation voltage and forward
voltage of diodes] within the range 0 to 1 V

measurement of DC base
reading the DC current ampli-

Push-button for the measurement of Zener vojt.
age Uz

Push-button for the _measurement of slope yia
of FETs

Push-button for the measurement of gate voltage
Us of FETs

Push-button for the measurement of base current

Is of transistors connected in
Holder for

circuits
the measured transistor or FET

Holder for the measured diode

Polarity change-over switch af bias voltage Ug

of FETs (when measuring transistors not depress-

ed] ]

Sockets for connecting flexes for the measure-

FETs connected in circuits,
or FETS having plastic

cannot be inserted into the holdars

or transistors, diodes
casings which
20 or 21

Combination field for connecting the terminals
semiconductor device inserted in
@ supplies, and for setting up the
conditions for the measurement of restdual cur-
rents
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25 — Nastaven{ nuly méfidla

27 — Sitova zdstrika
28 — Sitovy volié

1. ROZSAH POUZITI PRISTROJE

PFistroj umoZiiuje mefeni zdkladnich stejnosmér-
ngch a stfidavych parametri tranzistord, FETO a
diod nizkého a stfedniho vykonu v Sirokém, plynu-

Bun 3anHeil naHenu

Back panel

{ s A0

28

Obr.'2 Puc. 2 Fig. 2

25 — Ycrasopka HynA npuGopa

27 — Cerepoe rueano
28 — [lepexawqaTens HanmprKEHUA CETH

1.. HABHAYEHHME ITPHUBOPA

[TpuGop nacT BOIMOKHOCTH W3MEPATH OCHOBHEIE Ta-
paMeTphl TPAH3UCTOPOB MO NMOCTOAHHOMY W HepeMeH-
HOMY TOKY, TPAaH3HCTOPOB, YNpaBIfeMBIX TIONEM, U
IHONOB HH3IKOH M CpeNHeil MOUIHOCTH B LIHDOKOM,

27

25 — Screwdriver control for setting electrical zero of
the meter

27 — Mains connector

28 — Mains voltage selector

1. SCOPE OF APPLICATION OF THE INSTRUMENT

The TESLA BM 529 transistor tester enables the
measurement of the basic DC and AC parameters
of transistors, of FETs (field effect transistors],
and of low- and medium- power diodes, within a

5




le nastavitelném rozsahu pracovnich bodd 0 -25 V
a 10 nA az 100 mA.

Vv jednotlivgych funkcich ptistroje se mé&f napéti
a proud nastaveného pracovniho bodu, zbytkové
proudy > 10 nA, stejnosmerny i stfidavy proudovy
scsilovaci ¢initel tranzistord, saturacni napeéti (ko-
lektoru tranzistorii), pFipadng i zdvérna nap#ti ko-
lextoru a pPechodu emitor - baze, jsou-li <« 25 V.
Dale ptistroj méki strmost FET a jejich prahové
nap&ti a zbytkové proudy.

U diod lze méFit zavérny a predni proud i napéti
a Zenerovo napéti.

Pfistroj umoziiuje zkouset funkci tranzistori a
FET zapojenych v obvodech. Ovefit lze i funkci
tyristordi, diacd a triaci. Diky minimdlni vlastni
spotfebe a stabilité vestavéného mefice lze v uve-
deném rozsahu jednodule promerovat voltampéro-
vé charakteristiky dvojpélu i CtyFpolu. Ptistroj ob-
sahuje operacni zesilova&. pracujici jako méfici
zesilovat stejnosmérngch i stiidavych napéti a
proudu, dva regulovatelné zdroje a prepinace roz-
sahu a funkci. Mafeni stfidavého proudového zesi-
lovaciho &initele tranzistord h,,, a strmosti FETQ
Ya. (v Obvodech | mimo ne] se provadi malym sig-
ndlem s kmitoctem 50 Hz. Zkouseni funkce tranzis-
tord zapojenych v obvodech je zajisténo méfenim
stejnosmérné slozky proudi baze a koiektoru pfi
napdjeni kolektoru a baze meéfeného tranzistoru
stfidavym signdlem asi 2 V/50 Hz.

Poznamka:

.Pro tranzistor Fizen§ elektrickym polem je pouzi-
vana zkratka FET. ;

MJABHO peryJUpyeMOM IHAMA30HE DeUMOB pafoThi
or 0 B no 25 B u or 10 #HA 15 100 MA.

B oTaeasHbIX pexuMax paGotsi apufopa daMepaeT-
CA HAMpAKEHHE K TOK YCTAHOBJICHHOTO PeXiMa,
octaTounsle Toxu Goaee 10 HA, xoadpuuieHT ycu-
JeHUS TPAH3UCTODOB MO MOICTOAHHOMY M (epPEMEHHO-
MY TOKY, HANDAKEHUE CMEUlCHHA (KoJLIeKTOpa TPAH-
avcTopa), a TaKke OOpaTHOe HANDPAKEHME KOJLICK-
Topa M mepexoma 3MUTTep-Gaza. ecau OHM MeHee
25 B. Naxee npuop uamepder xpytuany FET u ux
[OOTOBOE HANPAKEHUWE H OSTATOYHBIE TOKM.

B cay4ae QHOIOB MOMHO H3MEDHATH MPAMOU X ofpat-
HBll TOK, HATPAKEHHA W Hanpswenna 3eHepa.

Ypubop aeT BO3IMOKHOCTE POBCPATH PaGoTy TpaH-
auctopos u FET, BK:IOUeHHBIX B cXeMe. MoaxHo 11po-
BepUTh M pabOTy THPHUCTOPOB, AMAKOB M TPUAKOB.
Baarogaps MUHHMAJIBHOMY cofeTeennOMYy - TToTpebe-
HMIO ¥ YCTOHUMBOCTH BCTDOSHHOLO HM3MEPUTETBHOTO
npufopa B YKA3AHHOM NMANa3oHe MOKHO MPOCTO
M3MEDATHL BOALTAMIEDHBIE XADAKTEPHCTHKA ABYX-
OMOCHMKA # deThipexmomocHmka. [Ipnfop comep-
UT ONepalLHOHHBIIN YCHAHTENb, paGoTalILKHE B Ka-
qecTBE MIMEPUTENBHOTO YCHANTENA MOCTOAHHBIX U
nepeMeHHEIX HAMPAMEHWd ¥ TOKOB, 1Ba pEry.Iupy-
OMBIX MCTOUHMKA ¥ MEepeKJiodaTeny Mpelenos u pe-
muMoB paborel. Mamepenue xosppuuneHTa yCHIe-
HUA TIO TIePEMEHHOMY TOKY TPaH3HCTOPOB haye ¥ KpY-
riaust FET ys. (B cXeMaX M BHE UX) OCYWIECTBJIA-
etca Manbiv curaagom gactoroit 50 Tu. Hcnmiranne
pafioThl TPaH3MCTOPOB B IJMEKTPOHHBIX CXEMAx OCy-
MIeCTBAAETCA MyTeM M3MepeHHA MOCTOAHHOM COCTa-
BRIl TOKOB 6a3bl M KOJJEKTOpa MpH MUTAHAH
koasexTopa u 6assl H3IMEPAEMOro TPAH3UCTOpPA CHMT-
uanoM mepeMenHoro Toka mpuba. 2 B/S0 T'u.

" [Ipumeuanwue:

[las TpaHaucTopa, yTIpaBaReMOTo aaem-pzqecxuﬁ
nojeM, NpEMeHAeTcA cokpamenue F ET.

wide range of continuously controllable working
points from 0 V to 25 V and 10 nA to 100 mA.

When the appropriate mode ol operation is set,
the instrument measures the voitage and current
at the selected working point, the residual current
> 10 nA. the DC as well as AC current amplifica-
tion factor of transistors, the saturation voltage
(of transistor collectors), and also the cut-off
voltage of the collector and of the emitter-base
junction, provided they are lower than 25 V.
Further, the tester measures the slope of FETs,
their threshold voltage and residual currents.

The cut-off current and the forward current and
voltage, as well as the Zener voltage of diodes
are measurable also.

The instrument enables the carrying out of func-
tional tests on transistors and FETs connected in
circuits. The function of thyristors, dlacs and
triacs can be investigated also. Due to the - very
low power consumption and high stability of the
built-in meter, the volt-ampere characteristics of
dipeles and quadripoles are easily measurable
within the ranges of the instrument. An operati-
onal amplifier factor works as a measuring am-
plitier of DC as well as AC voltages and currents.
The transistor tester has two built-in controllable
pcwer supplies and is provided with range and
operation mode selectors. The measurement of the
AC current amplification h,,. of transistors and of
the slope y,. of FETs [either connected in cir-
cuits, or not) is carried out by the application of
a weak signal of 50 Hz frequency. Functional in
situ tests on transistors (connected in circuits)
are carried out by measuring the DC components
of the base and collector currents whilst the base
and the collector of the measured transistor are
supplied with an AC signal of approximately 2 Vi
/50 Hz. fii
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2. SESTAVA OPLNE DODAVKY

Zkoused tranzistord BM 529

~ 1ks Sitova 3iidra

3 ks Dr2édk tranzistord 1AK 497 03
16 ks Kolik kontaktn{ 1AF 459 07
Instrukéni knfzka
Balicf list

Zéarudn( list

3. TECHNICKE ODAJE

3.1. Nastaveni pracovniho bodu (pii jmenovitém
sitovém napéti)

Napétf U, 0+28 V

0V +1Vprol. = 10% + 100% ze zaFazeného
rozsahu, I — ve funkci U,y, Uggs

08V ~ 28 V pro I s 1 mA plynule v jednom
rozsahu ;

08 V = 25 V pro I s 20 mA plynule v jednom
rozsahu

08V + 22 V pro I s 100 mA plynule v jednom
rozsahu

Proud I:: 0 + 100 mA plynule v Zesti rozsazich

Proud I;: 0 + =10 mA plynule v p&ti rozsazich

Pro FETy nap&ti Ug: 0 = =25 V plynule v jednom
rozsahu :

311 Méfeni pracovniho bodu

méfenf Ucg: rozsah 0 + %30 V, jeden rozsah, chyba
5% z piné vychylky

méteni Ic: rozsah 0 + 100 mA, v dil&ich rozsazich

1 4A, 10 wA, 100 4A, 1 mA, 10 mA, 100 mA, chyba
. =5% z plné vychylky

2. KOMIINIEKTHOCTH INIOCTABKH

Hcnwiratens Tpausucropos BM 529

1wr. Ceresoit umyp

3wr. [lepxarens Tpamsucropos 1AK 497 03
16 mr. Kouraxrumii mrudr 1AF 459 07

HHcTpyKuHA no 3KcILIyaTanue
YnakosouHsti aucT

lCapanTriiHOE CBHAETENBCTBO

3. TEXHUYECKHE DAHHBIE

3.1. Ycranosxa pexuma paGorst
(npH HOMMHAJILHOM HANpAXKEHWH CETH)

Hanpsxenue Uge: 0 + 28 B

0+ 1Bunpulc -- 10% — 100% wu3 n3bupannoro
neanazoHa, [c — Bo ¢ymxumm Uk, Uces

0,8 + 28 B npu Ic = 1 MA naapHO B onHOM AMama-

30He

0,8 = 25 B mpu Ic = 20 MA nnasHO B OBHOM IMa-
nasoHe ’ P

0.8 =~ 22 B mpu I¢c = 100 MA nxasso B onHOM nMa-
nasoHe

ok Ic: 0 - =100 MA naasHO B wecTH mopnuana-
20HAX

1ok Ig: 0 + 10 MA naaBHO B OATH MOIIMANa30HAX

IOna FET manpsamenue Ug: 0 ~ ~25 B naasro
B OOHOM MOOXNMANasoHe

311. Mamepeuue pexuma paborn

Hamepenne Ucg: mpeaen 0 — 30 B, oaun noaama-
na3oH, norpeurdocts +5% or nomsoro orknome-
THHMA
Hamepenue Ic: mpenea 0 +~ 100 MA s moaauamaszo-
Hax 1 MxA, 10 mMxA, 100 mxA, 1 MA, 10 MA,
100 A, norpemnocts =5% or moamoro

OTKJIOHEHH A

2. CONTENTS OF A COMPLETE CONSIGNMENT

Transistor tester BM 529

1pc. Mains cord

3 pcs. Transistor holder 1AK 497 03
16 pcs. Contact plug 1AF 459 07
Instruction Manual
Packing Note
Guarantee Certificate

3. TECHNICAL DATA

3.1. Working point setting (at rated mains voltage)

Voltage U 0-28 V:

0to1VatI. = 10% to 100% from the chasen
range, [ — in function U, Ucgs

0.8 to 28 V at I = 1 mA continuously in one range
0.8 to 25 V at [ = 20 mA continuously in one range

0.8 to 22 V at [ = 100 mA continuously in one
range
Current I-: 0 to +100 mA, continuously in 6 ranges

Current I5: 0 to =10 mA. continuously in 5 ranges

Voltage U; for FETs: 0 to --25 V, continuously in
1 range

311. Working point measurement

Measurement of Uc;: Range 0 to —30 V. In 1 range.
Error =5% of the f.s.d.

Measurement of I.: Range 0 to 100 mA. In partial
ranges: 1 pgA, 10 gA, 100 A, 1 mA, 10 mA,
100 mA. Error =5% of the . s. d.



mélen{' Iy: rozsah 0 + 10 mA, v dilgich rozsazich
1 A, 10 pA, 100 #A, 1 mA, 10 mA, chyba +5%
z plné vychylky

Poznamka:

Pro méfeni v3ech druhdt zbytkovych proudd lcpos
Iepo atd. plati stejné rozsahy jako pro 1. Zapojeni
kombindtoru Ppro jednotlivé pfipady méfeni Je
v kapitole 6. k

3.2. MéFené parametry
it % ¥ Stejnosm&rny proudovy
zesilovaci ¢initel hyg

rozsah: 0 + 10000

a) primé odeCteni na hyperbolické stupnici pi'l na-
staveni kolektorového proudu
Ic =1 #A, 10 pA, 100 #A, 1 mA, 10 mA, 100 mA

b) jako pomé&r -—:f—pro libovolné I¢
chyba: viz chyba Ic 8 Iy, bod 3.1.1.

322 Stiidavy proudovy zesilovaci
cinitel hy, . :

rozsah: 5 + 3000 v dil&ich rozsazich 100, 306, 1000,
3000

chyba: im%; z plné vychylky

323. Strmost FETQ yy

rozsah: 0,1 + 30 mA/V v dil¢ich rozsazich 1, 3, 10,
30 mA/V

chyba: +10% z plné v§chylky

324 Satura&ni napé@tl Ucss
rozsah: 0 + 1V, Jeden rozsah

chyba: 5% z piné vychylky

Poznamka:

Proud 1z a I moZno individudln® nastavit.

8

Hamepenne [y npenen 0 + 10mMA B nomana.aoaax
1 mxA, 10 mxA, 100 MxA, 1MA, 10 MA
norpeustocTs 3% OT MOJHOTO OTKJIOHEHU A

[TpumeuaHnue:

[lin M3aMEpeHMA BCEX BAIOB OCTATOUHMELX TOKOB
Icpo, Iceo ¥ T. L. CTIpaBENIMBEL TE e mpejesisl, Kak
w pna e CxeMa KJIEMMHHKA LA OTHCHBLHBIX cay-
qaes WaMepeHUA NaHa B Tnase 6.

3.2. HamepseMsie napaMeTpsl
321. Kospduuuenrt

mno NMOCTOAHHOMY TOKY
Ipenen: 0 + 10000

a) TpAMOI OTCUET IO runepfonuteckoll ukajie npH
yCTaHOBKe TOKa KOJUIEKTOPA

yCcUAEHHHA
hae

Ic = 1 mxA, 10 MxA, 100 mxA, 1 MA, 10 MA,
100 mA i

6) B KauecTse OTHOUIEHUA :: naa noforo 3Ha-
wenus ¢ .

[TorpeiwHOCTh: CM. MOTPENTHOCTD e u Ig mynxr 3.1.1

322 Kosdpuument ycuaAeHRHR
no mepeMeHHOMY 10Ky hoe

Mpegex: 5 + 3000 ¢ monnuanaoHami 100, 300,
1000, 3000

TlorpemHoCTE:

323 Kpyruzua FET yae

Juanason: 0,1 + 30 MA[B pa36ut Ha [10L1MANA30-
um 1, 3, 10, 30 MA/B
TMorpemsocts: +10% OT nNOIHOTO OTKIOHCHEA

+10% oT MOMHOrO OTKJIOHCHHA

324 HanpaxeHnue wacwmmenuna Uces
Juamasos: 0 + 1 B, onuH MoALMANa3loH
TlorpeurHoCTh: +59% oT NMOMHOTO OTKJIOHEHHA

TTpumedanune:
Tok I u Ic MOKHO yCTAHOBUTDH HHAMBULYAJBHO

Measurement of lg: Range 0 to 10 mA. In partial
ranges: 1 pA, 10 KA, 100 pA, 1 mA, 10 mA.
Error +5% of the f. s. d.

Note:

For the measurement af all the residual currents
Icpor leeos BtC., the same ranges are available as
for 1o measurement. The connections of the combi-
nation field for each individual case are given In
Section 6.

3.2. Measured parameters

329 DIC current amplification
factor hyg
Range: @ to 10 000

a) Direct indication on a hyperbalic scale with
the collector current I set to 1 uwA, 10 pA,
100 A, 1 mA, 10 mA or 100 mA

b) As the ratio

[i at any 1. value.

Error: Given by the errors of I¢ and Ig
g:1.1.].

[see item

HaeN AC el re Nt amplification
factor hy,

Range: 5 to 3000 in partial ranges: 100, 300, 1000,
3000 i
Error: —10% of the f. s. d.

323. Slope Yy of FETSs

Range: 0.1 to 30 mA/V in partial ranges: 1, 310
30 mA/V

Error: +10% of the f.s. d.

3.24.
Range: 0 to 1 V, in 1 range
Error: +5% of the f.s. d.

Note:
The currents Iy and I; are adjustable individually

Saturation voltage Uces




BezpeZnostni tFida: | podle CSN 35 8501

Osazeni: 10 — 1 ks, dioda — 20 ks

Rozméry piistroje: vyika 155 n.m, 3ifka 318 mm,
hloubka 215 mm, hmotnost asi 2 kg

Rozméry zabaleného ptistroje: vySka 370 mm,
Sitka 400 mm, hloubka 320 mm, hmotnost ast
8 kg = ;

4. PRINCIP CINNOSTI PRISTROJE

Zjednodusené blokové schéma je na obr. 3.

Baze a kolektor méfensho prvku jsou napéjeny
z oddélengch zdroji U, a U,, regulovatelnych v
mezich 0 - =25 V.

V sérii s napdjenim jsou zapojeny piepinade roz-
sahd (P21 a P3.1) méFeni proudu Ic a Iy (hgge),
odpory pro Fizeni stFidavého proudu kolektoru
(P3.4) pii meéfeni h,, a V.o @ Sériové odpory,
nutné pfi nastavovani proudu otevienymi piechody
(P2.2 a P3.2). Napé&ti na elektroddch méfeného
prvku se snima z délice, zapojeného na pfislugné
svorky.

Viechny méfici odpory pFepina&d P2.1 a P3.1 jsou
voleny tak, aby napé&tf na nich na plnou vychylku
pfi viech funkcich byla stejn4. Prepinacem funkci
se pro jednotlivé dekady pfipojuje m&fici zesilovad
s méfidlem (s usmeériovacim mistkem) ve zp&tné
vazbe,

Stfidav4 budici napsti (proudy) se ziskdvaji ze
stabilizovaného zdroje ~ napéti U,. Rozsahy mé-
Feni stfidavgch parametrt Yaie @ hy, se m&ni pe-
pinacem P1.1.

Knacc 6esonacnoeru: no M3K

Komnnexranus: unrerpaisase cxems: 1 mT.,
auonsr 20 wr.

- Pasmepur npu6opa: seicora 155 mm, mipuHa 318 MM,

rnybuna 215 MM, Bec npuba. 2 kr

Paameprr ynmaxosammcro npubopa: Beicora 370 MM,
wupnna 400 mM, ray6uma 320 mm, sec npuba.
6 Kr -

4. TIPMHUMI AEWCTBHA MPUBOPA

Ynpowennas 6rox-cxema mama ua puc. 3.

Basa n xoszexTop mamepmemoro ssmementa muTaer-
¢ or orTnensHeIX uncrouHukoB U, u U, perymmpye-
Mbix B mpemenax 0 + =25 B. [Tocxemosareasno c
UENAMH MUTAHUA BKTIOYEHH NMEPEKJIOYATEM mpese-
a0B (P2.1 u P3.1)uamepenus toxa I u Iy (hae),
COTIPOTUBJIEHUA LA U3IMEPEHHA NEePEMEHHOTO TOKa
komrekropa (P3.4) npu wuamepennu h.,. u Yaie H
MOCACNOBATENBHBIE  CONPOTHRJEHHUA, HEOGXOMHMELe
AMIA YCTAHOBKH TCKA, MPOTEKAIOUIErO Yepe3 OTHepThe
nepexonst (P2.2 u P3.2). Hanprxenue na 3IEKTPO-
BaX HIMEPAEMOTO 3/IEMEHTa CHUMAETCA C NeIMTess,
MOAKMIOYEHHOTO K COOTBETCTBYIOUIEMY 3aXKHMY.

Bce mameputesurie comporwsaenus nepeKIoyaTe-
neit P2.1 u P3.1 srifpaner Tax, aro6ht HANpPAXKEHUE
Ha HHX NP NOJHOM OTKJOHEHUH GBLIO OLMHAKOBBIM
[P BCeX pexxuMax paGotei npuGopa. INepexmouare-
JIEM PEHUMOB PAaGOTH NOLKMIOYAETCA HIMEPHUTEIB-
HBIH YCHIIUTEIIb ¢ H3MEPHTEAbHEIM npibopom (c BeI-
MpAMUTENBHBIM MOCTOM) B uenum obpaTHOH cBAsu
LJIA OTHENBHBIX IeKal. #

[epemennnie nanpaxerms BO36YxIeHuA (Toxu)
CHHMAIOTCH €O CTaGMIM3HPOBAHHOTO MCTOMHHKA me-
pemerHoro Hanpsxerus U, [luanasonst uamepessua
HEPeMEHHLIX NMapaMeTpoB ¥, M h,. ycTaasausa-
I0TCA Mepexiodarenem P1.1. :

Intrinsic safety: Class I., according to the

Czechoslovak Standard CSN 356501, in
conformity with 1EC recommendations

Complement: 1 Integrated circuit, 20 Diodes

Dimensions and weights of the instrument:
Height 155 mm, Width 318 mm, Depth 215 mm,
Weight Approx. 2 kg

Packed: Height 370 mm, Width 400 mm, Depth
320 mm, Weight 6 kg

4. PRINCIPLE OF THE INSTRUMENT OPERATION

A simplified block ‘schematic diagram of the in-
strument is in Fig. 3. The base and the collector
of the measured semiconductor device are power-
ed by separate supplies U, and U, which are con-
trollable within the range 0 to =25 V. In series
with the powering are the range selectors (P21
and P3.1) of the currents I and Iy (hy,], the re-
sistors (P3.4) for AC collector current control
in the measurement of h,,, and ¥21e- @and the series
resistors (P2.2 and P3.2) which serve for adjust'-
ing the open-junction currents. The voltages on
the electrodes of the device under test are picked
up from a divider connected to the appropriate
terminals.

All the measuring resistors of the selectors P2.1 and
P3.1 are rated so that the voltages across them,
which cause full-scale deflection of the meter, are
the same in all modes of opertion. The measuring
amplifier with meter (and rectifying bridge) in
its feedback loop is connected to the individual
decades with the mode selector.

The AC driving voltages [currents) are produced
by a stabilized AC voltage supply U,. The control
P11 serves for selecting the ranges for measuring -
the AC parameters y,,, and hyje.
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§. NAVOD K OBSLUZE A POUZIVANI- PRISTROJE

kouset tranzistord je konstruovan v L bezpet-
nostni tridé, to znamend, Ze pfi zapojenti sitové
znary dojde ke spojeni kostry piistroje s ochran-
nym voditem. .

g.1. Mateni tranzistord
vieobecné

Pristro] obsahuje tlatitka s aretaci i bez aretace.
Tlatitka bez aretace 10 a 11 umoZiuji pii viech
funkcich m&Fen{ po stisknuti rychlou kontrolu pra-
covniho bodu I a Uc Tlatitka je nutno podrZet
a po uvolnén! pristroj opét mafi{ parametr zvoleny
tladitky 12 aZ 19, které maji pevnou aretaci.

g11. Priprava m&Ffenti

Po zapnuti pristroje tlatitkem 7 SIT yytkame asi
10 s na ustéleni rutky meéfidla. Pfed vsunutim tran-
zistoru zkontrolujeme, zda tladitko 22 POLARITA
U, neni stisknuto (pokud oviem nechceme mé&fit
pit zavteném piechodu baze — emitor] a zda je

* stisknuto spravné tlatitko 8 nebo 9 podle toho,. je-

.1l m&Feny tranzistor typu NPN nebo PNP. Poten-
clometry 3 2 4 vytotime doleva na jejich nulové
hodnoty. Nakonec propojime na kombinatoru sprav-
né elektrody tranzistoru (kolektor na C, bazi na B,
emitor na E, stingnf na E] a zasuneme tranzistor

do dr2éku.

6. WHCTPYKLIHA no 3KCIIYATALIHA
MPUBOPA

HcnpiTaTens TPaHIHCTOPOB CKOHCTPYHPOBaH IO 1-my
gnaccy Ge3omacHOCTH, HTO oaHayaeT, 9T IpH¥ BRIIO-
geuEy CeTEBOTC IIHYpa WMMEET MeCcTO COEeNMHeHHe
xopmyca npubopa ¢ 3amUTHEIM TTPOBOLOM.

6.1. Vlamepenue TPAHIACTOPOR
O6uee .

[Tpufiop CONEPHXHT KeOTKy ¢ apperamued X 6es ap- .

perauun. Kuomku Gea apperanum 10 = 11 pawoT
BO3MO)KHOCTS TIPH BCEX PEXMMAX paBoTEL TOCHe Ha-
sKaTHA OCYIecTBATE fHICTpEIL KOHTPOJE peruMa
paborst Ic u Uc. Kuonxa HeobxXomMMO HepXaTe B
HaKATOM TIOJOXEHUH H TOCTe OTHyCKaHAA mpubop
omATh H3MEpAET MAapaMeTp yCTAHOBJEHHEL KHOTIKA"
vz 12-19¢ appeTaumed.

'

611 Roxcoronxy pmamepeHu#

TMocne BKIIONEHAR npubopa KHOTIKOH 7 CETb no-
poxaars npaba. 10 cex axd yCTAHOBAEHHA CTpeJKHE
npubopa. Ilepen yCTAHOBKOH TpaH3uCTOpA y6ennTh-
cs B TOM, YTO KHOIKA 22 nonsPHOCTE Ug =e
gaaTta (ecnu, OJHAaKO, HE 1pefyercs WaMepATh IPX
aamepTOM TEpeXone Gasa - SMETTEP) ¥ ¥TO HAKATA
npaBuIbHAR KHOTKA 8 wau 9 B 3aBUCHMOCTH OT TH-
4 M3MepAEeMOro TpaH3dcTOopa n-p-n uag p-o-p. Tlo-
remquomerpsl 3 # 4 yCTaHOBUTD B nesoe KpailHee
[TonoeHHe, COOTBETCTByloMIeE MX HyJesoMy 3Hade-
puio. HaxoHen COSNRHMTE HA KOMMyTaToOpe 1pa-
BEABHO 3MSKTPOAM TpaH3uCTOpa (xonnexrop ¥ C,
Gasy x B, amuTTep K E, skpan k E) @ BCTaBHTE
TPaHAUCTOP B AEPKATEND. :

g. INSTRUCTIONS FOR MANIPULATION AND USE
OF THE INSTRUMENT

The transistor tester has been designed to meet
the stipulations for Class L. intrinsic safety; conse-
quently, when its mains cord is used for powering,
its framework becomes connected to the mains
protective (earthed) conductor. ¥

§.1. Measurement of transistors
General

The instrument has locking-type push-buttons, as
well as such without Jock. The push-buttons 10
and 11 (without lock) enable the speedy checking
of the set working point I, Uc In all operation
modes of the instrument. During this check, the
respective push-button must be kept depressed;
after releasing it, the instrument measures again
the parameter selected by means of one of the
locking-type push-buttous 12 to 19.

« 1.1, Preparation for the

measuremant

After switching on the mains power with the push-
-putton (7) MAINS, approximately 10 seconds have
to elapse for the pointer of the meter to become
stable. Before connecting the transistor to be test-
ed, it is essential to ensure that the push-button
(22) POLARITY Ug is not depressed (unless @ mea-
surement with closed junction base-emitter 1s- con
templated), and that either push-button 8 or 9 I
depressed, depending on the type NPN or PNI
of the transistor to be tested. The potentiometer:
4 and 4 have to be turned fully counterclockwis
to zero. Finally, the electrodes of the transisto
have to be connected by means of the combinatio
field (the collector to C, the base to B, the emitte
to E, the screening to E) and the transistor it
serted into the holder.

s




6.12. Meéfren;g zbytkov?ch Proudd a
zaveérnych napéti pFfechodag
tranzistory

Mékeni I,

Ptipravu mérens Provedeme podle odstavce L sl
Pak stiskneme tlagitko 12 — Icgq. Po stisknuti tla-
titka je mereny tranzistor Zapojen podle obr. 4.
Kolektorove napéti Uc; nastavujeme potenciomet-

6.1.2: Hamepenue OCTATOYHBIX TOoKkoOSR
U HanpaxeHuil 3andMpanumg
nmepexonos TPaHAHCTOpOSR

Hamepenne Iceo

Homroa:cy K HM3MepeHHI0 ocymectsuts mo NyHKTY
6.1.1. 3arem HaXaTh Ha KHOmky 12 —. Iceo. IMocne

8.1.2. Measurement of the residual
currents and the cut-off
voltages of the transistor
junctions

Measurement of Tego

After carrying out the Preparations for measure-
ment as described in item 6.1.1., the push-button
(12] Ice, has to be depressed. Thus, the transistor

rem 3 pti stlageném tlaZitku 11 — Ucg.. Nastavené
napeti odeditime na stupnici mégidla 0-30 V. To- METpoM 3 mpy HaXaToi kHomke 1] — Uece.! ¥era. tiometer 3 whilst the push-button (11} Ucg Is kept
to tlatitko 11 je bez aretace, takze kdyz ho Pusti-  yopjennoe HaIpsaxeHue OTCYHTHIBAETCH o urkane depressed. The selected voltage can be read on the
me. metidlo ukazuje hodnoty Iceo, kterou odedits- fpubopa 0-30 B. 31a KHOTKa 1] me mmeer appe- scale 0 to 30 V of the meter. The push-button 11
me na stupnici 0- 10, Rozsahy Iego mé&nime pFepi- TalUH, B pesyasrarte 4Yero nocae ee OTiyckamms  has no lock: when it is released, the meter indic- s

nacem 2 apubop moraaspaer SHaueHue [cg,, KOTOpoe orcum- ates the Iceo value on the scale 0 to 10. The Iego
TEMBAETCA MO wkate () - 10, Mpeneas: Ieeo fepexmo-  ranges are selectable with the selector 2.
HATCA nepexmouateney 2.
Priklad: Hpunep: Example:
: Tranzistor KF508 ]
0 Tpanancrop KF506 !
Transistor KF508 o
Iceo ¢
| : : c 3
‘i : UCE BO @ © O
i AV : E® 0 0 o , ]
’ [} Obr. 4 |
} : Eo Puc, 4 ¥
| Z Fig. 4
1 !
: Stladeno
Haxaro (Bx109eH0 )
Depressed
Méteni I . Hamepenne I, Measurement of Igo

| Postupujeme stejné jako pFi mé&pens lego, pouze Mocrynaor rak €, KaK H mpm "amMepenuu lcgg, The procedure is the same as for the measurement
tlektrody tranzistory propojime na kombindtory € TOil TOMBKO pasmmueii, o SMEKTPOALI TpaHamero-  of lcro however, the electrodes have to be con- 4
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mez! svorky C-E se napojf pfechod CB.
_ Obr. 5. Prechod z méfeni lcgo na Icyo provedeme
phesunutim koliku bez manipulace se samotnfm

0+25V

Priklad:
Tranzistor KF508
Tpauancrop KF506
Transistor KF506
Méteni I,

Presunutim koliku na kombinétoru
feni [!.o podle obr. 6.

Priklad:

Tranzistor KF508
Tpanancrop KF506
Transistor KF508

nastavime mé-

pa Ha KOMMYTaTOpe MpPOKIIOYAITCA TaK, 4TO MExLy nected by means of the combination field so that

spxumamu C - E Bkmowaerca mepexon CB. Puc. 5. the junction C-B is between the terminals C-E
[lepexon ot wuamepenua Iggn X mamepenmio Iggp @S shown in Fig. 5. This rearrangement has to be

M pumep:

* Jo

Obr. 5

Hsmepenne [zp0

[lyTem mepecTaHOBKHM WITHGTA HAa KOMMYTaTOpe ycTa-

Puc. 5

Fig. 5

HOBUTHL namepenne lgpo Mo puc. 6.

0+25v

.Hp:-mep:
! gy
e g lego
Ues
Obr.8 Puc.6 Fig. 6

OCYLIECTBJACTCA NpH fepelBHXeHun MTHGTa Ges carried out by altering the position of one plug
MaHHTYAAIHHE ¢ CAMEM TPaH3UCTOPOM.

without handling the transistor under test.

Example:
c
BO ®@ O O
EO @ O O

Measurement of Igp,

The instrument has to be prepared for the mea-
surement of Iy according to Fig. 6 by altering
the position of one plug in the combination field.

Example:
L0
BO @ O O
,EO @ O O

15




MéFen( Iy,
PFesunutim
méfenf Icgg

Prfklad:

MéFent Iy,

Zapojime jako
- E zapojime

PFiklad:

16

dvou kolfkdl na kombin4toru nastavime

podle obr. 7.

Tranzistor KF508
T,
Thansistor KF500

PI'i m&Fenf Iy, a mezi zdifky 23 B -
odpor R dané velikosti. Obr., 8

0225V

Pln:epule lcn

Ilpu nepememernn ABYX

YCTAHOBHTB peXXUM H3MepeHHs

Mpumep:

wrE$TOoB Ha KOMMyTaTOpe

!cgs mo puc. /i

Obr. 7

ﬂanelmi!e Ices

Pac. 7

Brmouuts TPaH3UCTOp Tak e,
HEM Icpo, M Mexny aawumamu 23 B- E BKJIOIHTE

conporusaenue R sanamwuoit menmumunr. Puc. 8,

Ipamep:

Obr. 8

Puc. 8

“Fig. 8

Fig. 7

KaK W Ipu HaMepe-

Measurement of Ices T

The instrument has to be prepared for the mea-
surement of I.gg according to Fig. 7 by altering
the positions of two plugs in the combination field.

Example:

<
BO 0 0 o

E® ®@ 0 o

Measurement of I,

The connection of the transistor is similar to that
for Ieeo measurement; however, a resistor of the
appropriate value has to be connected between
the sockets (23) B-E. The measuring circuit is
given In Fig. 8.

Example:
c |
BO @ 0 O
£® 0 0 o
B e
f'cso o ’
| 3
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he mea-
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between
ircuit Is

I i piipravu méfeni podle odstavce 6.1.1.

' Pak stiskneme tladitko 18 (Ug) a tladitko 22 (PO-

LARITA Ug). Potenclometrem 4 nastavime dané za-
varné napéti U na stupnici 0 + 30 V. PFi stlafeném
tlacitku 11 [Ugeg) nastavime potenciometrem 3 da-
né napéti U na stupnict 0+30 V. Uvolnime tla-
¢itko 11 a po stlateni tlacitka 10 (I;) odeditdme
1 na stupnici 0+10 zbytkovy proud Iggy v roz-
sahu uréeném polohou prepinade 2. Pozor na pie-
kroteni dovoleného napé&ti emitoru (obvykle 4 +
+8 V). Zapojeni pfl méFeni Icg, je na obr. 9.

Hamepenue Icgy

OcymecTsaaeTca NOArOTOBKA U3MEPEHHsA TI0

6.1.1. 3arem HaxaTh Ha kHomky 18 (Ug) u xHomxy
22 (ITOJAAPHOCTB Ug). Ilorenuuomerpom 4
YCTaHOBUTE HaHHOe HanpsxeHue danupanus U mo
wxane 0 -~ 30 B. Ilpu waxaroit xxomke 11 (Ugg)
YCTaHOBHTE TIOTEHLIMOMETPOM 3 JaHHOe HaNpAXeHHe
Uce no wkane 0 + 30 B. Otnycruts kuomky 11 =
mocae Haxatua Ha kHonky 10 -(Ic) orcumtaTs
no wkage O + 10 ocrarounsit Tox Icgy B mpenenax,
YCTAHOBJEHHBIX MOJOMeHueM nepexmodatens 2. He
CNefyeT BHIXONMUTEH 33 MpefeNsl NOMYCTHMOIO HalpA-
KeHua smurrepa (obmuno 4 + 8 B). Cxema mame-
peuus Icgy maHa Ha pmc. 9.

T~

Priklad: ITpamep:
" Tranzistor ‘
Tpuumpxlf;%
Transistor KF508
Poznémka:

PF méfenf uvedenych zbytkov¢ch proudd je moZno
zmefit zav&rné napdtf Ugg, Uey nebo Ugy po stisk-
nut{ tladitka 11 na rozsahu 0+30 V nebo 15 na
rozsahu 0 +1 V.

Obytek napéti na pfepinactich rozsahl stejnosmér-
nych proudd je na viech rozsazich proudd 3,65 mV

© maximalng.

Ipumeyatue:

ITpn MaMepeHHH yKasSaHHBIX OCTATOYHBIX TOKOB MOK-
HO H3MepATh HampmxeHue sanupaHuA Ucg, Ucgs
nnn Ugg nocne HaaTna Ha kHomky 11 B mpememax
0-+30 B uau 15 B mpenmenax 0 + 1 B. Ilamennme
HAMpAXKEHWA Ha MNepeKJIoYaTeNaX NpeNesoB IOCTOo-
AHHOTO TOKa COCTaBJAET Ha BCEX Mpefelax TOKa H
Goxee 3,65 mMB. '

=9

Measurement of Ip,

After carrying out the preparations described In
item 6.1.1., the push-button (18) Ug; and the push-
-button (22) POLARITY U; have to be depressed.
Then, the given cut-off voltage U has to be set
with the potentiometer 4 and read on the scale 0
to 30 V. With the push-button (11) U depressed,
the potentiometer 3 has to be used for setting the
given voltage Ug; on the scale 0 to 30 V. Then, the
push-button 11 has to be released and, after de-
pressing the push-button (10) I, the value of Iqgy
can be read on the scale 0 to 10 within the range
set with the selector 2. The permissible emitter
voltage (usually 4 to 8 V) must not be exceeded.
The circuit for Icg, measurement is shown in Fig. 9.

Example:

Oo§

Notes:

When the residual currents are measured as de-
scribed, it is possible to ascertain the cut-off volt-
age Ugg, Ugg or Ugg on the scale 0 to 30 V after
depressing the push-button 11, or on the scale 0
to 1 V with the push-button 15 depressed.

The voltage drop across the DC current range se-
lectors is maximum 3.65 mV in all the ranges.
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8.13. M&Fen! zesilenf tranzistoru

6.1.3.1. M&feni h,,

h,; stejnosmérny proudovy zesilovac! Zinitel

I stejnosmérny proud béze
Ic  odpovidajici stejnosmé&rn§ proud kolektoru

Méfeni h,; midZeme provddét dvojim zpisobem:

a) PFimym ode&tenim h,;; na Zervené hyperbolické
stupnici, jez plati tehdy, nastavime-li kolekto-
rovg proud na Io=1 gA, 10 A, 100 gA, 1 mA,
10 mA nebo 100 mA (oznadeno Cervenou znad-
kou).

Postupujeme takto:

Provedeme pfipravu podle 6.1.1. Pak provedeme
nastaveni pracovniho bodu tranzistoru tak, Ze
pii stlaeném tladitku 11 [Ugg). nastavime po-
tenciometrem 3 kolektorové nap#ti Ugg, jehoZ
velikost odeditdme na stupnici 0 + 30 V. Kolek-
torovy proud I. nastavime zmé&nou proudu’ bé-
ze pfepinafem 1 a potenciometrem 4 pii stla-
teném tlacitku 10 (1c). Po uvoln&ni tladitka 10
(Ic) ukaZe métidlo proud baze Iy v rozsahu da-

ném polohou prepinace 1. Zesilovaci &initel hyg .

uréime z Udaje stupnice mé&Fidla vynasobenim
pomérem kolektorového proudu I. a zafazené-
ho rozsahu 1. Tento pomér je 1, 10, 100, 1000
atd.

Priklad:

Méregni tranzistoru KF508: Nastaveno Uc;=6 V;
Ic = 10 mA. Stisknutim 13 = 0,2 mA nebo 5 na Cer-
vené hyperbolické stupnici. Obr. 10.
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6.1.3. Hamepenne xosdpdunuenra
YyCHIEeHHA TPaH3UCTOpa

6.1.3.1. Hamepenue hy;e

haye — KOpPUUMEHT yCUIEHHA MO NOCTOAHHOMY
TOKYy 4
g — mnocrosaHHBI TOK Gassl ;
Ic — COOTBEeTCTBYIOIIHH NMOCTORHHEIA TOK KOJLJIEX-
TOpa

Hamepenue h;p MOXKHO OCYNIECTBIAATL HO ABYM Me-

TODAM: ) ]

a) mytem mpamoro orcuera hyp MO KpacHOM runep-
fonAueckol lIKajge, KOTOpad CHpaBENTHBA B TOM
cnyuae, eCM YCTaHOBNEH TOK Koajexktopa lg =
= 1 mxA, 10 mxA, 100 mxA, 1 MA, 10 MA uan
100 MA (mokasaHO KpacHOH DHCKOMH).

Tlpu sroM nocrymaior caemyomum obpazom:

BRINOJIHATE NIOATOTOBKY K HIMEPEHHAM MO MyHK-
Ty 6.1.1. 3ateM ycraHOBHTH pexuM paborsl
TpaH3uCTOpa, WJIA 4Yero NpH HaXKaTOH KHOIKe
11 (Ucg) ycraHOBUTH MOTEHUUOMETPOM 3 Ha-
npmxenue Konxektopa Ucg, BeJHYHHA KOTODO-
ro oTcuuthiaerca no mkaiae 0 + 30 B. Tox xox-
nexropa Ig ycrasomuTh, M3MeHHB TOK Gaswl me-

peximodaTeseM 1 u TIOTeHUHOMETPOM 4 NpH Ha-

satoit kwonke 10 (Ic). Ilocne ornyckaHuA KHOM-
ka 10 (I¢) uamepurTensHBli npubop ompenesnser
Tok Gasel [y B nmpenenax, 3aanaHHBIX MOJOMKEHHEM
nepexmouatens 1. Kosppuuuenr ycumenns hye
OnpeneaseTCA NmyTeM OTcYeTa M0 urkaje npubo-
pa mocjie YMHOKEHHA Ha OTHOIIEHME TOKa KOJ-
nextopa lc m ycramomnensoro mpenera lg. DTo
orHomenue coctasaszer 1, 10, 100, 1000-u 1. &.

Mpumep:’

Uamepenue tpansucropa KF506: Ycranosreso
Uce = 6 B; 1=10 mA. IIpu maxatuu [y=0,2 MA
nam 5 mo xpacmoit runepGonmueckodt wkaxe. Puc.
10.

.

6.1.3. Measurement of amplification
factor of transistors

6.1.3.1 Measurement of hy

hyg — DC current amplification factor

Iz — DC base current
I — Corresponding DC collector current

This measurement can be carried out in two ;Ilt—
feremt ways:

a) By reading the h, value directly on the red
hyperbolic scale of the meter which is valid
when the collector current Io=1 wA, 10 gA,
100 A, 1 mA, 10 mA or 100 mA [marked with
a red index). The procedure is as follows:

Preparations for the measurement have to be
carried out according to item 6.1.1. and then,
working point of the transistor set. With the
push-button (11) Ug; depressed, the Ugg col-
lector voltage has to be adjusted with the po-
tentiometer 3 and read on the scale 0 to 30 V.
The collector current I has to be set by alter-
ing the base current by means of the selector
1 and the potentiometer 4 whilst keeping the
push-button (10) I. depressed. After releasing
the push-button (10) I;, the meter Indicates
the base current [; within the range given by
the position of the selector 1. The sought am-
plification factor h,z can be computed by
multiplying the meter indication by the ratio
between the collector current I and the se-
lected Ig range (which ratio is 1 or 10 or 100,
1000, etc.). v

Example:

The transistor td be measured is KF506. The values
set are: Ugg =6 V, I =10 mA.
With the push-button 10 depressed, Iz =02 maA,

1. e. 5 on the red hyperbolic scale (Fig. 10).




T
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LVl
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. 1mA

Obr. 10 Pme. 10 Fig. 10

j nastaveny Ic
hze = (ddaj m&fidla) . Zafazenf rozsab iy
.10 mA

'gxm e

b) hy; uréime vfpodtem :: . Pouzivdme tehdy,

kdyz potfebujeme méFit pfl I; jiném, neZ je
uvedeno v bod# a). !

Ptiklad:

Tranzistor KF506 mé&time pfi kolektorovém proudu .

Ic =3 mA. Po nastaveni I. =3 mA obvykl§m zpd-
sobem pfistroj po uvoln#ni tladitka 10 ukéZe napf.
Iy =50 uA.

. Potom

hag = :omA =80

Nen(-li hodnota Iy, zanedbatelns vadi I, musime
) opHt urenf h,,; uvaZovat tak, Ze ji odeéteme od
Gdaje I a pak platf:

Ic—1
hnl..C__;C_“;

Poznémka 1:

Levd krajni poloha prepinate 1 oznafens 1 HA
umoZfiufe jemné&jsi nastavenf proudu béze téch

ycraros. Ic
ycran. amam Ig

hate = (nokasanme mpu6opa) .

5.10 MA
Al o et

1mMA g o

6) hye ompenensercs nyrem pacuera :: . 3tor

CIOCO6 MCIOABAYETCA B TOM CHydae, €CaH Heob-
XONHMO W3MEPATE OpPH ApyToM I, ormuaomen-
CA OT 3Ha4YeHHUA, YKa3aHHOro B TIYHKTE a).

[Iprmep: 7
Tpanaucrop KF506 uameprerca mpm Toke kogiex-
Topa I¢ = 3 MA. TMocxe ycramosku I = 3 MA ana-
JoruuHniM ofpasom mpubop mocKe OTHYCKaHUA
kHomku 10 moxaseBaer, Hanpumep, Iy = 50 MxA.
3arem -
i 3MA

hz1g = (i 60
Ecau smavenme Icpo He #BAfeTCA ManeiM Mo OTHO-
wenuio K Ic, To ee HeofxommMo yumTHBaTH WpH
ompefeneHnm hyg, 1. e. 3Ty Bermumny Heo6xomumo
BEIYECT: M3 mokasauus Ic. B arom ciywae cupasen-
azBa dopMyaa:
Ic — Iceo

hag = &

THpumeuanue 1:

Jlesoe xpafinee monomenue nepexmiodatens 1, o6o-
3HavenHoe depes 1 MKA, naer BoaMoxHOCTH Gosee

omA
®
7 : I¢ value set
h21g = Meter indication . m =
=_5.10mA =50 i
1 mA!

b) By computation from the formula: hy, =

This method is used when the measurement
has to be carried out with an I. value other
than those given in item a).

Example:

The transistor KF506 has to be measured at Ig=
=3 mA. This value has .to be set in the usual
manner. After releasing the push-button 10, the
meter shows a deflection, e. g. Iy =50 wA.

Then,
3mA
50 A ;
If the value Icy, is not negligibly small in compa-
rison with Ic, then in the measurement of h, it
must be taken into consideration, 1. e. it must be
subtracted from the I; value. Consequently,

hoig = =60

Je — Iceo
Ig

hajp =
Note 1:

The extreme counterclockwise position, marked
1 uA, of the selector 1 enables fine adjustment of
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tranzistord (1, =0 +01 #A), které ma)i velké h,,.
f pFl nizkych kolektorovgch proudech. Rozsah ma.
Fenf I, 1 .A zlstdva zachovén, stejna jako v sou-
sednf poloze plfepinace 1, jeZ je rovnsz 1 BA.

Pozndmka 2:

Méteni pkj velk¢ch proudech kolektoru I, - 100 ma
a8 malych napétich Ug~02 V je znesnadnéno
vnittnim odporem zdroje Ug,. Obvykle je tFeba na-
kolikrat stFidave nastavovat Ic a Ug, pondvad? se
vzéjemns ovliviiujf. :

Zapojeni pfi mé&feni by je na obr. 11.

1 — pfepmanst I

6.1.3.2. Mfent h,,,

h;e — sthidavy Proudovy zesilovact ¢initel nakréat-
ko v zapojent spoleény emitor.

Uce potenciometrem 3 PIl stlateném tlagitky 11 a
jeho hodnoty odeditdme na stupnicti 0-30V a proud
Ic nastavime Potenclometrem 4 pFy stlafeném tla-

&

e, XK W B cocexHeM moroeHmu OepekIovaTens
1, xoTopsiit Takxe cocTaBager 1 MxA.

Npumeqanue 2:

Hamepenue mpu 6omsumx TOKaX Ko/Ltextopa Ie —
=100 MA n magpix Hanpaxenuax Ucg - 02 B aa-
TPYRHACTCA B pe3yanTaTe HaaHums BHYTDEHHETO co-
HPOTHBIEHUA UCTOYHMKA Uce. Kax TpPasHuIo, Heob-
XONMMO HECKOABKO pas NepHOAMYeCKH yCcTaHaBm-
BaTh Ic u Ugg, rax xax OHH BNHAIT APYT Ha Epy-
ra. Cxema usamepenus h;jp mokasama ua pme. 11,

Uce

Obr. 11  Puec. 11

Fig. 11

1 — nepekinaenne Ig

6.1.3.2. Hameperne hye 7

hze — wosppuument YCHAEHUA mo pe
TOKY OpH KOpOTKOM SaMBIKAHHH, HaMepse-
MBI TIO cxeme ¢ obwam SMUTTepOM.,

Ucg NoTeHITHOMeTpoM 3 OPH HaXKaToil Kuomke
11 u snayenne HalPAMEHUA OTCIUTHIBaeTCH IO Irxa-

the base current (Ig=01to 0.1 #A] of such transis-
tors which have high Nye values even with low
collector currents. The I measuring range of 1 uA
is maintained similarly as in the next pesition of
the selector 1 which [s also marked 1 ua.

Note 2:

Measurements with high collector currents [.-
- 100 mA and low voltages Ucg = 0.2 V are difficult
due to the internal resistance of the supply of
Ucg. Usually it will be necessary to readjust seve-
ral times the Ic and Uce settings alternately, as
they have a certain mutual influence.

The circuit or the measurement of h,,, is 8lven
in Fig. 11.

0:25V

1 — Ig setting

6.1.3.2. Measurement of by,

bzie — AC current short-circuit amplification
factor in common emitter connection,

Preparations for the méasuretm have to be car-
ried out as described In item 6.1.1. Then, the push-
-button (14) h,. has to be depressed and the
working point set in the same manner as for the
measurement of h,, (the voltage U., has to be
set with the Potentiometer 3 and jts value read




APz ?

L R R )

sitku 10 (Ic)-
30, rozsahy hae
prepinatem 5. Kmito:

Po uvolnani tiatitka 10 pFistroj uka-
ineérnich stupnicich 0 + 10 nebo 0~
100, 300, 1000, 3000 se piepinajf
¢et mérného signélu je 50 Hz,
arovet mérného signélu je p# viech rozsazich né-
kolikrat mensi nez stejnosmérny proud l. Zapoje-
nf pti méfeni hy, je na obr. 12.

0+25V

ae 0+ 30 B; tox [c ycraHaBIHBaeTCA NOTEHIHMO-
MeTpoM 4 npu HaKaTO# KHOMKe 10 (Ic). MMocxe or-
nyckanus xHomku 10 npubop noxassisaer hye mo
auneitupim mxanam 0 + 10 mmm 0 + 30, npenenst
hye 109, 300, 1000, 3000 ycranaBauBaloTCA Iepe-
kmodatenem 5. Yacrotra H3MepATENBHOTO CUTHAJA
coctasaser 50 u, ypoBeHb H3MEPHUTENBHOTO CHTIHA-
Ja HAa BceX MONNMANA30HAX B HECKOJLKO pa3 MeHb-
e moCTOAHHOTO ToKa lg.

Cxema mamepenns hy. HaHa Ha puc. 12.

U e

Ictie

Ic

R¢

on the 0 to 30 V scale with the push-button 11
kept depressed; the -current Iz has to be set with
the potentiometer 4 whilst keeping the push-
-button I. depressed]. After releasing the push-
-button (10) I, the meter indicates the h,, value
on the linear scale 0 to 10 or 0 to 30. The h,,
ranges 100, 300, 1000, 3000, are switchable with
the selector (5) RANGE. The level of the mea-
suring signal of 50 Hz frequency is several times
lower than the DC current I in all the ranges.
The circuit for h,, measurement is given in Fig.
12,

0+25V

Obr. 12 Puc. 12 Fig. 12

1 — piepinan{ rozsahd Ip (pFepinal 1)
2 — prepinanf rozsahd hzje (pfepinat 5)

Poznémka 1:
Pracovni bod zlstdvd zachovan stejny pii méFeni

Rc ic
——

h21e
1 — mnepexmmoueHne nuanasoHos Ip (meperamuarens 1)
2 — nepexnmouenue Nuanasonos hzie (mepexmowatens 3)

Ipumeuanus 1:

Pexxum pafoTel COXpaHAETCA HEH3MEHHBIM KaK H
npu uamepennu lg (hye) u hye. Caenosaremsso ot

1 — Ig range switching (selector 1)
2 — haje range switching (selector 5)

Note 1:

The selected working point remains the same for
the measurement of h,, as for the measurement
of Iy (hyg). Consequently, it is possible to mea-
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ls (Nye) 1 by, MdZeme tedy na méFent hy, prejit
od méFenf I; pouhym stisknutim tladitka 14 (hye).

Pozndmka 2:

Méleni pFl velkgch proudech I a malgch napé-
tich Ucg Je znesnadn&no vnitfnim odporem zdroje
Uce. Je tfeba neékolikrat stfidavé nastavovat I a
Ucg, ovliviiuji se.

Pozndmka 3: -

Stifdavy zestlovacf Zinitel h,, nelze pfesns méFit
v levé krajni poloze pfepinade 1 a vidy v prvni
deseting drdhy potenciometru 4, ponévadZ zde

8.14. M&fenf satura&nfho napstf
kolektoru Ug i

Provedeme pFipravu podle bodu 6.1.1. Pak stiskne-
me tlacitko 13 (1), pFepinatem 1 a potenciomet-
rem 4 nastavime dany proud baze Ig (obvykle 1, =
=10 mA). Potom stiskneme tla&itko 15 (Uces) a

0+25v

Obr. 13 Pac. 13 . Fig. 13

Hameperua Iy MOMHO nepeitTm x mamepenmio hy,
MyTeM MpOCTOro HaxaTua Ha kxonky 14 (hy,).

[Tpumeqatine 2:

Hamepenue npu Gomsmux toxax lc u maasix Ha-
npsxennax Uce saTpymuserca s pesyasrare Hamm-
YHA BHyTpenHero conporusienus Ucg. Heobxommmo
TaKkKe HECKOAbKO pas ITPOMIBECTH YCTaHOBKY lc m
Ucg, xotopsie ausior IpYT Ha ApyTa.

Hpnueqaﬁne 3

Kosppuruenr ycumenus mo TIiepeMEHHOMY TOKY h,j.
MOMHO TOYHO M3MEPATh B JIEBOM KpaitHeM moJoKe-
HHY nepekmiodatens 1 um Bcerna » mepsoit mecaroit
YacTH NyTH NOTEHIHOMETPa 4, Tak KaK B 3TOM CaY-
qae ig = Ij.

614 Hamepennme Hanpaxenus
HaceBIeHHa konmekTopa Ucgg

Ocymecreaserca nonrotoska mo nysuxry 6.1.1. 3a-
TeM HakuMaerca kHonka 13 (Ip), TIOTEHL HOMETPOM
4 u nepexmodaTeNeM 1 ycTAHABNMBAETCA NAHHBIL
ToK Baamt Iy (o6miumo Iz = 10 MA). Barem HaxaTn

sure the h,, value immediately after meassuring
Iz simply by depressing the push-button (14] h,,.

Note 2:

Measurements with high collector currents I and
low voltages Ugg are difficult due to the Internal
resistance of the supply of Ug;. Usually, it will be
necessary to readjust the I and U settings alter-
nately several. times, as they have a certain
mutual influence.

Note 3:

The AC amplification factor h,, cannot be mea-
sured precisely when the selector 1 Is set to its
extreme counterclockwise pesition and the poten-
tiometer 4 is set to the first tenth of its track, as

e x il

6.14. Measurement of the collector
saturation voltage Ugg

. After preparing for the measurement according to

the instructions given in item 6.1.1., the push-
-button (13) Iz has to be depressed and the given
base current Iz set (usually Iz =10 mA) with the

0+:25v

1 — ptepindni rozsahd Ig (pfepinaé 1)
2 — plepinani rozsahd Ig (prepinaé 2)
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1 — nepexmouenne nmanasowos Ip (nepexnwyareas 1)
2 — nepexaloMeHHe IMana’zoHOB Ic (nepeknwuaress 2)

1 — Ip range switching (selector 1)
2 — Ic range switching [selector 2)




meassuring
RISr D, ...

nts ]c and
e internal
it will be
Ings alter-
a certain

be mea-
set to its
e poten-
track, as

ector

rding to
@ push-
e given
with the

' : tla¢itku 10 (lc) nastavime pFepina-
g::n’gage:ﬁl:;nciometrem 3 dany proud kolektoru
lc [obvykle 100 mA]. Rozsah meéfeni I je dadn po-
lohou piepinate 2. Po uvoinéni tlaéitka 10 ukéze
méridlo na rozsahu 1 V saturacni napéti Ucpg mé-

I
feného tranzistoru pro nastaveny pomér B =—S__

v : y
\

Zapojen! pfi mé&Ffeni Ucgs je na obr. 13.

6.15. ZkousSeni funkce tranzistorid
v obvodech

Zkouse¢ tranzistord BM 529 umoziiuje méfeni prou-
dového zesilovaciho Cinitele tranzistor zapojenfch
v obvodech. PFi tomto mé&Feni je tranzistor v za-
pojeni se spoletnym emitorem napéjen jen stfida-
vym napétim 50 Hz do baze a kolektoru. Obr. 14,

R1,R2,R3 — Impedance pfipojené k tranzistoru
v obvodu
4 — Nastaven( Ip

Ha kHOMKY 15 (Ucgs), u npu Haxatoit xxomke 10
(I¢) yeranosuts nepekJaouaTeseM 2 W MOTEHIIHO-
METpOM 3 naMHEIH TOK koanekropa lc (obbruno
100 mA). [Ipenenst uamepenus I mamensores mo-

AyKeHHeM nepekmodatens 2. Tlocte ormyckamma:

kHonku 10 npubop wa npenene 1 B noxasmsaer Ha-

npaxerne Hackimenua Uces wamepsemoro tpaunauc-
1

TOpa NJA 3amaHHOTO OTHOUISHMA B -——-—lf—

Cxevma npu usmepenun Ucps mama ma puc. 13.

6.1.5. Mcnurtanue paborm
TPAaH3HCTOPOB B CXeMax

Henbitatens Tpamaucropos BM 529 maer soamox-
HOCTb U3MEPATh KOMPOMUMEHT YCHAEHHA MO TOKY
TPAH3UCTOPOB, BKIIOYMEHHEIX B cxeMbl. Ilpu atom ua-
MEDEHHU TPAH3MCTOP MO cXeMe C O6LIAM 3MHTTEpPOM
[IUTaeTCA TONBKO MePEMEHHBIM Hanpsxenuem 50 [,
nonaBaeMbiM Ha 6asy u kosrextop. Puc. 14.

‘—‘ mA }_ @ lc M2

Obr. 14 Puc. 14 Fig. 14

RL, R2,R3 — nonHble conpoTiBIeHus MOAKIOUEHHHE K Tpau-
3ACTOPY B CXeMe
4 — ycranosxa Ig
cca = mpuba.

selector 1 and the potentiometer 4. Then, the push-
-button (15) Ug.es has to be depressed and with
the push-button [10) I depressed, the given col-
lector current I (usually 100 mA) set with the
selector 2 and the potentiometer 3. The range of
Ic measurement depends on the setting of the
selector 2. After releasing the push-button 10, the
meter indicates within the 1 V range the satura-
tion voltage Uggs of the measured transistor at
the set ratio B ='--——l:

The circuit for Ucg measurement is given in Fig.
13.

6.15. Testing of transistors
connected in circuits

The BM 529 transistor tester enablés the in situ
measurement of the current amplification factor
of transistors connected in circuits. During this
measurement, the transistor under test is powered
only by AC voltage of 50 Hz frequency in common
emitter connection (Fig. 14).

R1,R2, R3 — Impedances connected to the transistor in
the circuit X
4 — Ip setting
cca = Approx.
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Méridla M1 a M2 fsou stejnosmérn4 méfFidla a pe-
ukazuji tedy slozku stfidavého Proudu, tekoucfho
pfes odpofy Ri, R2, R3. Ukazuji pouze Stejnosmér-
né'srozky-fn' a Ic*, jeZ vzniknoy usmérnénim styi-

-davého napéti mezj elektrodami méfeného tran-

zistoru. Postupujeme tak, Ze potenciometrem 4 pa-

stavime Ig" na 1 ma a Pfepnutim na I.* na rozsa-

hu 100 ma odecteme napg. Ic®* =68 mA. Potom

proudovy zesilovaci Cinitel méfeny za téchto pod-

minek h..* se témsp Tovna h, . mérenémy stejno-

smérng, tedy hye® = by, Tedy pro uvedeny p¥ipad
Ic* 68 mA

e hag =—l?.-—=—~m-—A——=BB.

Nastavime-]y Iz* na 1 ma (nebo 100 #A), hodnota
Ic* Je ptimo rovna hye.

Meéteni se doporuduje provddét pfi co nejvétsich
proudech kolektory, kdy se nejméné& uplatng para-

bo s pFilis malymi odpory < 100 Q.
V téchto pfipadech indikuji spravnoy funkci tran-
Zistoru nékolikrat vetsg zmény proudy kolektoru

o méfeni h,, je volba Pracovnich podminek mé-
reného tranzistoru omezend a méfime stejnosmeér-
né slozky Iy* a I.* vznikle detekei velkych stiida-
vych signalg, hovofime o zkou3enj tranzistory,

Hamepurensupe npubops: M1 u M2 — 3T0 npufo-
Pl MOCTOAMHOTO TOKA Y, CASNOBATENLHD OHK e no.
Kasersaior COCTaBALIOWYI0 Mepementory TOKa, n

TeKaloero gepe conpotusaenus R], R2, R3. Onu
NOKA3BIBAIOT TO/bKD COCTABIAIOWME NOCTORHOMO ToO-
Ka [" » Ic*, KOTOphl2 noaywawres g pesyasTarte
BLMPAMACHUA - nepemennory HANPAXEHUA  Mexay

MEDSHuy MOTeHIMOMeTpOM
*=1mMA 4 HOYTEM Nepexdiouenus ug Ic* Ha mpe-
Aere 100 mA OTCYMTBIBAST A, Hanpumep, [.* —

[0 TOKY, H3Mepmemmrit IpH 3THX ycaoBuax hae™
TOYTH pasen h,,g, USMEDAEMOMY  Ha MOcTosHHOM To-
Ke, T. e hye* = hyge. Caenoparensno AMA yKasan-

Ie? 68 MA
HOro c1yqan hag* = _Tc:_ = ——KEA_* = £8.

B
Ecan yeramosurs, In* = 1 MA (e 100 MKA), 1o
SHagenue Io* mpamo paBHO h,,.*.
Hamepenue PeKoMeHzyetes ocymecrsaars IpH Mak-
CUMAaNBHBIX Tokax KOMIeKTOpa, korza memsme BCe-
TO CKAa3LBASTCA mapasneipmoe COTIPOTHBJIEHHE 3reK-

The meters M1 and M2 are DC instruments; conse-
quently, they do not Indicate the AC compaonents
flowing through the impedances R1, R2, R3. The

measured transistor, The measuring procedure is
as follows: The valye of Is* has to be set to 1 mA
with the potentiometer 4, ang after Switching
over to I.*, the value € 8 I =68 mA is read
within the 100 mA range. Then, the current ampl-
fication factor h,:* measured under the set con-
ditions is almost equal to the Nye value measured
in the DC Manner, (0 ey by, = approx. h,,;. Thus,
Ic* 88 mA

i X —_— = 68,
in this case hajg* = Ts® JET‘T'ETA—-—' 68

If 1g* Is set to 1 mA (or 100 #A], then the value
Ic* is equal to hyye”.

It is recommended to carry out this measurement

by using the highest Possible collector current, in
wWhich case the influence of the impedances con-

of low values (<100 @),
In such cases, correct Operation of the transistor
is indicated by the changes in the collector cur-

even though its more exact testjng is difficult. As
In this measurement of h,.* the selection of the
operating conditions for the transistor under test




'anl h,g* tranzistoru zapojeného
v obvodech

pripravime méafeni podle bodu 6.1.1. M&eny tran-
W pkipojime vodict do svorek 23, stiskneme
atitko 19 (Ig V OBVODECH]. Vlastni stejnosmér-

v

né napdjeni méfeného obvodu je vypnuto. PHi stla-
ceni tlatitka 10 (Ic) nastavujeme Zédany proud
kolektoru (v rozsahu podle polohy pfepinace 2}
proudem béze potenclometrem 4. Rozsahy pFepi-
nate 1 a potenciometru 4 tentokrat nejsou spfa-
ieny. Proud béaze se odecitd po uvoln&ni tlacitka
10 v rozsahu podle polohy prepinace 1. Zpisob
odetten! zesilovaciho initele hg. byl jiZ uveden.
Plati pro né| totéZ jako pro hag’.

816 Zjist&ni zkratu v systému
tranzistoru

Zkrat C - E v tranzistoru se projevi tak, Ze hodnota
I | pro malé nastavené Ucg (napf. s1 V) dosahu-
je velkych hodnot Ic > 100 mA, i kdyZ piepinac
rozsahil I, je v poloze 1 pA a potenciometr nastave-
ni lg v levé krajni poloze. Je-l1i pomoci Uge nasta-
vena hodnota I < 100 mA, nelze ji mé&nit zm&nou
proudu Iy do béaze.

Zkrat B - E v tranzistoru se projevi tak, Ze v tran-
zistoru nelze nastavit pracovni bod Ug, Ic a zmeFit
hyi- Zmé&nou Iy nelze ménit Ic.

Pro zkrat u diod plati toté? jako pro zkrat C- E.

6.1.5.1. Uamepenne hyg* TpaHIMCTOpa, BRIIOUEH-
HOTO B CXeMY

IMoaroToBUTL W3MEpPEHHE IO IIYHKTY 6.1.1. H3meps-
eMplil TPAHIMCTOP MOAKIIOIHTE TpPOBONHHUKAMHE K 3a-
xuMy 23, Ha)KaTh HA KHOIKY 19 (1 B menax). ITu-
TaHWe MOCTOAHHBIM TOKOM H3MepAEMO# CXeMbl BbI-

kmioueno. [lpu HANaTHH HA KHOMKY 10 (Ig) ycra-

HABMWBAETCA 3JANAHHBIA TOK KOMJMexropa (B mpede-
IaX B 3aBMCHMOCTH OT TOJOXeHHA [epPeKTouaTENA
2) ToxoM §ashl C TOMOM[BIO MOTEHIMOMETDPA 4. Tlpe-
messl TiepeKTiovaTens 1 M mOTEHIUOMETpA 4 B aTOM
cay4ae He COMpAMKEHBL. Tox 6a2pi OTCUHTHIBAETCH
nocae omyckanua kmomku 10 B mpemenax, COOTBET
CTBYIOUIMX MOJOKEHHIO nepexmodarens 1. Cmocob
oTcueTa Ko3PUIIMEHTa YCHJICHHUA hae ywe 6B11
omicaH. B 3TOoM caydae COpaBeliuBo TO, HUTO 6uL10
cxas3aHo 1A hop.

6.16. O6HapyXeHHEe KOPOTKOIO
saMBIKaHMA B CHCTEME
TpaH3HCTOPpA

Koporxce sampikanue C - E B TpaH3uCcTOpE TPOABJIA-
eTc TeM, uTo aHaueHHe Ic H mpH MaJBIX yCTaHO-
pnenubix axavenusx Ucg (HampuMep, <1 B) no-
cruraer Goaplurux 3Havennmit Ic > 100 MA 1 B TOM
clydae, KOTAa NepeKIovYaTesIh npezenos I Haxo-
JUTCA B TOnOKeHWH 1 MKA; a MOTeHLHOMETD YyCTa-
HOBKY lp HAXONMTSA B JEBOM KpadHEM TIOJI0MKEHHH.
Ecam ¢ nomomsio Ucg YCTAHOBJIEHHOrO 3HAMEHHA
Ic < 100 MA, TO HEBOSMOMKHO H3MEHATh BEIWHUAHY
toka lp, u3mMeHAs TOK Ga3kl.

Koporkoe 3aMBIKaHue B - E B TpaHaucTOpe mpoABIA-
ercsa TAK, 4TO B TPaH3UCTOpE HEBO3MOKHO YCTaHO-
BUTh pexaM paboTH Ue, ¢ n uaMepHTB hyje. Ha-
Mmetienue lp He BEIIBIBAET MAMEHEHHA Ic.

Jlna KOPOTKOTO 3aMBIKAHHA JHONOB CTipaBeuBo
cKa3aHHOe NJA KOPOTKOrO 3aMbIKAHWA C-E.

6.1.5.1. Measurement of the h,* value of
transistors connected in circuits

The preparations for this measurement have to be
carried out according to item 6.1.1. The transistor
to be measured has to be connected to the termi-
nals 23. Then, push-button (19) I3 IN CIRCUITS
has to be depressed. The DC supply of the mea-
suring circuit is now.disconnected. With the push-
-button (10) I, depressed, the required collector
current is set (within the range chosen with the
selector 2) by selecting the base current ‘with the
potentiometer 4. The ranges of the selector 1 and
that of the potentiometer 4 are in this case mutu-
ally independent. The base current has to be read
after the push-button 10 has been released, ac-
cording to the setting of the selector 1.

The method of reading the amplification factor
h,,. has been described already, as the same ap-
plies to it as to the reading of hyg.

5.16. Detection of short circuits in
transistors

A C-E short circuit manifests itself in a high
value of 1. (> 100 mA) even'at a low value of Ugg
(e. g. =1 V] when the range selector (1) Ig is in
the position 1 gA and the potentiometer (4) Ig Is
in its extreme counterclockwise position. 1f the
current I <100 mA is set with the aid of Ugg, it
cannot be altered by controlling the base current

Y

A B-E short circuit in a transistor manifests it-
self in the impossibility of setting ‘the working
point Ug, 1c and measuring the value of by The

‘collector current Il cannot be altered by control-

ling the base current Ig.

For a short circuit in a diode, the same applies as
for a C - E short circuit in a transistor.
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6.2. Méiteni trenzistord Fizen§ch elekirickym polem
(FETd) !

621. Priprava méfeni

Po zapnuti pfistroje tlaCitkem 7 vyZkdme asi 10 s
na ustdleni rucky métidla. Zvolime polaritu méfe-
ného prvku tladitky 8 a 9 (PNP pifi méfeni FETu
s P-kanédlem, NPN pii méfenj FETu s N-kandlem].
Vytocime potenciometry 3 a 4 na nulu. Propojime
spriavné elektrody FETu na kombindtoru (drain
na C, gate na B, source a substrdt na E) a zasune-
me FET do drzdku. Za tohoto stavu mizZe byt FET
‘upinén do drZdku se zkratovanymi elektrodami a
zkrat se odstrani aZ po nasunuti do drZdku, anebo
miz2e byt do drzdku nasunovan nezkratovany FET
a nedojde k jeho poskozeni. i

6.22. Mé&fenf zbytkov¢ch proudd

6.2.2.1. Zbytkovy proud hradla (gate] Iy je tddu
PA a neni timto pfistrojem méfitelnyg.

6.2. HMamepenme 'TpaH3ucTOpoB, yNpaBiseMbix
anexTpuueckuM moaem (FET)

6.21. NMonrorosxka waMepeHHui#H

[Tocne BkMoYeHus npufiopa KHOMKOM 7 MOLOMIATH
npumepso 10 cekyHA AJAA YCTAHOBJIEHHA CTPEIKH
npubopa. Breifpate TONApHOCTE uamepseMoro aie-
meuta kHomKamu 8 u 9 (p-n-p npu uamepenuu FET
¢ kaHaloM P, n-p-n npu usmepesun FET ¢ xama-
aom N). ¥cramoBuTs morenuuomerpst 3 u 4 B HyJe-
Bhle MOJNOKeHUA. [IpaBHABHO COEIMHHUTH 3JEKTPOABI
FET na wommyrartope (nutanue x C, ynpasiexnue
k B, mcrounux u ocuosy k¥ E) u scrasute FET
B gepxartenp, B atom cocrosmumm FET momer xpe-
NUTBCA B Jep:KaTesie ¢ 3aKOPOYEHHBIMH 3JIeKTpONa-
MM, H KOPOTKOE 3aMBIKaHHE BHIOHPAETCA TOJIBKO MOC-
JIe 3alBHMKEHUA B NepKaTeJb HJIM K€ MOXHO B Iep-
XKaTelb BCTaBJAThL HesakopouenHnit FET, npuuem
OH He TIOBpeeH.

6.22. MaMepeHHWe OCTATOUHBX TOKOB

6.2.2.1. OcratouHsli TOK BeHTHIA lces IOCTUTAET

3HAYeHHH MOPALKA A, ¥ C IOMOLIBIO ITOTO
npubopa ero Heab3d W3MEDPHTS.

(an)

0+25v

Ices

St

Uce

Obr. 15 Puc. 15 Fig. 15
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6.2. Measurement of field effect transistors —
— FETs

6.21. Preparations for the

measurement

After switching on the mains power with the push-
-button (7) MAINS, approximately 10 seconds have
to elapse for the pointer of the meter to become
stable. The type of the FET to be measured has
to be set with' the push-buttons 8 and 9 (PNP, if
the FET to be measured has a P-channel; NPN, if
the FET has an N-channel). The potentiometers 3
and 4 must be set to zero. Then, the electrodes
of the FET have to be connected correctly in the
combination field (f. e. the drain to C, the gate
to B, and the source and substrate to E). Then,
the FET has to be inserted into the holder; this
can be accomplished with the electrodes of the
FET short-circuited; the short-circuiting links will
have to be removed after completion of the pre-
parations. However, the FET can be connected also
without the short-circuiting links, as there is no
danger of damage to it from the instrument.

6.22. Measurement of the residual

currents

6.2.2.1. The residual gate current I;. is of the
order of pA and, therefore, it cannot be
measured with the BM529 transistor
tester.

UGE'QV
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: -a”z.z.z. Zbytkov§ proud kolektoru Icgs

e mefeni podle 6.2.1. Stiskneme tlacitko
Méatidlo musi ukazat 0 V. Pti stlaégngm

itk nastavime potenciometrem a-
:‘1:(,{;:::81 s(tg;;llcl 0 - 30 V. Uvolnime tlagitko 11
a stlacime tlacitko 10 (Ic). MeFidlo nyni ukazuje
~bytkov§ proud lcgs v rozsahu daném polohou pre-
pinate 2. PH méfeni lcgs je FET v zapojent podle

obr. 15.

Pripravim
18 (Ugl.

Poznamka:

Pongvadz vytoeni potenciometru 4 na nulu ne-
musi zarudit hodnotu Uge =0 V, propojime gate
s emitorem a substrdtem koliky na kombinatoru.
Obr. 16.

6.2.2.3. Zbytkovy proud kolektoru Igpo, z&vErné
napéti kolektoru Uggq

PFipravime méfeni podle bodu 6.2.1.. Stiskneme tla-
Citko 18 (U;) a tladitkem 22 (POLARITA Ug) zvo-
lime 2&danou polaritu prfedpéti U; — pfi méfeni
leeg zdvérnou, tj. tlatitko 22 stisknuto. (V§jimku
Wvofi FETy, které nemaji vytvofen vodiv§ kanél

6.2.2.2. Ocratounsiii ToK Koaaexktopa Icgs

ITonrotosuts wusmepesne no nyskry 6.2.1. Ha-
xaTe Ha Kaonky 18 (Ug). MamepurensHsiit npubop
no/mkeH mokasaTe O B. Ilpu HaxaToit kHonke 11
(Ugg) ycTaHoBUTH NMOTeHUHOMeTpoM 3 maHHoe 3Ha-
gyerue Uge no wrane 0 + 30 B. OroycTuts KHOMKY
11 u maxate Ha kuonky 10 (Ic). MamepurtenpHsii
npubop B 3TOM CJAy4Yae MOKa3bIBAET OCTATOYHBL TOK
Ices B mpemenax, NAaHHBIX NOJOKEHHEM I[I€pPEKJIONA-
tenn 2. Ilpm mamepenun Icgs FET cofpan mo cxe-
Me, yKa3aHHOH Ha puc. 15. :

Ipumeuanue:

PBuny TOro, uro mpM YCTAaHOBKe MNOTEHIIHOMETpa
B HOJOKEHHM HYJIA He 00A3aTe]bHO ofecmeduBaer-
ca 3nagenue Ugep =0 B:; Heof6xoaumo coelMHHTH
BSHTHUJIb C 3MHTTEPOM M OCHOBOW WITHPTAMH Ha KOM-
myTartope. Puc. 16. ;

KF 52 | - KF 520
|
CoOOeo Ce®e 0 OO0
BO(OOO B O @€ OO
E® O e EO O @0

Obr. 16 Pwuc. 16 Fig. 16

6.2.2.3.- OcTraTouHBll TOK KOJJEKTOpa Icpo, Hamps-
sKeHue sanupaHusa Kouaxekropa Ucgo

ITonroroBrTs M3Mepenue 1o nyHkTy 6.2.1. Haxarts
Ha kHomky 18 (Ug) u xmonkoit 22 (monsapHOCTB
U;) ycraHoBHTE TpefyeMyio NOJAPHOCTL HaIpsKe-
uusa cmeuwedua Ug; mpu namepenum Icpo moasap-
HOCTh IJIA 3alHpaHud, T. €. KHonka 22 HakaTa (mc-

6.2.2.2. Residual collector current Iggg

The preparations for this measurement have to be
carried out by following the instructions given in
item 6.2.1. Then, the push-button (18} Ug has to
bz depressed. The meter must indicate 0 V. With
the push-button (11) Ug; depressed, the potentio-
meter 3 is used to set the given U.; on the 0 to
30 V scale. Then, the push-button 11 has to be
released and the push-button 10 (Ig]) depressed.
The meter indicates the residual current I.gs with-
in the range given by the setting of the selector
2. During this measurement, the FET is in the
circuit shown in Fig. 15.

Note:

As setting the potentiometer 4 to zero does not
absolutely ensure that Ugg =0 V, the gate of the
FET has to be interconnected with the emitter
and the substrate by means of the plugs in the
combination field (Fig. 18).

6.2.2.3. Residual collector current Igg, and cut-off
collector voltage Uggo

Preparations for the measurement have to be car-
ried out as described in item 6.2.1. Then, the
push-button (18) Ug; has to be depressed and the
required polarity of the bias voltage U; selected
with the push-button (22) POLARITY Ug; for Icgo
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pFt U =0, napF. Tesla KF552. U té&chto FETQ se
Icpo Obvykle méM pP Ugy =0 V.) Nastavime danou
velikost Ug na stupnici 0 + 30 V. PM stladeném tla-
- Citku 11 {Uc;) nynf nastavime Z&danou velikost
Uce na stupnicl 0+30 V. Po uvolngn! tlatitka 11
a stlateni tlatitka 10 (I.) ukaZe méfidlo zbytkovy
proud Icgy v rozsahu uréeném poiohou pfepinate
i

Z4v&rné napétf Uy, pokud je < 25 V, zjistime tak-
to: £
Nastavime prFedepsané Ug stejné jako pFi méfeni
Icro- Nyni stiskneme soufasn® tladitka 16 (Uz) a
18 (Ug). PFi stladeném tladitku 10 (Ic) nastavime
potenciometrem 3 2Z4dany proud kolektoru Ic
0 rozsahu daném polohou pfepinace 2. Po uvolns-
nl tiatitka 10 ukédZe m#tdlo z4vsrné napéti Uggg
na stupnici 0 +-30 V.

Schéma zapojeni p¥i méfent Iceo @ Uggp je na obr.
17,

KIMYCHHEM A3JAIOTCA' TPaH3ucTOpH Tuma FET, ko-
TOpbi€ He HMEIT IPOBONAINEro KaHala Ug =
=0, manpwmep, »Tecna - KF552«. ¥V arux TpaH-
2ucropos FET Icgy, wax npasuuo, H3MEepAETCA npu
Uce =0 B). Ycrauosuts sanammywo seamunuy Ug
no wxate Q-+ 30 B. Mpm namaroit wmonxe 11
(Uce) yeranosurs Tpebyemyo Bemuuumy Ucy mo
wxane 0 + 30 B. Iocae ormyckamus xuomxm 11 =
HaxaTEA Ha wHOmKy 10 (Ic) mamepmrennmmni npm-
Gop mokaanBaeT ocTaTouHME TOK Iceo B mpemenax
JaNaHHEIX NOJOMEHHEM MNepexmouaTens 2.

Hanpsaxenne 2annpaHus Ucgo, ecam omo mesee
25 B, ompeneaserca crenyiompum obpasom: Ycramo-
BETL mpexnucawuoe Ug Tak e, xax u npu u3Mepe-
vy Icgo. 3atem ONHOBPEMEHHO HaXaTh KHOTKY 16
(Uz) n 18 (Ug). Ilpr maxatoit xmomxe 10 (Ic)
YCTAHOBHTE NMOTEHUHOMETPOM 3 TpeGyeMuiil TOK KO-
7exropa Ic B mpemenax B cooTmeTcTEMEM ¢ mosowe-
HHeM nmepexmodatens 2. ITocne ornyckamusa xmomir
10 nmpu6op noxasmsaer 3anupaiouiee HanpaXeHHe
Ucgo no wxame 0 - 30 B.

Cxema mamepemmusa Icpq u Uceo noxasama ma puc.
17

0425V

@ 'ceo

Yee IUG i

1 — tla&itko 22 [Polarita Ug)
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Obr. 17 Puc. 17 Fig. 17 . 1]

I — wmonra 22 (IMOJNIAPHOCTD Ug)

measurement, the push-button 22 has to be depress-
ed. (Exceptions are FETs which have ne con-
ductive channel when Ucg =0, e. g. the type Tes-
la KF552. The Icgo of such types is usually mea-
sured at Us;=0 V.] The given gate voltage U,
has to be set on the 0 to 30 V scale, and with
the push-butten [11) Uce depressed, the given
magnitude of U.; has to be set on the same scale.
After releasing the push-button 11 and depressing
the push-button (10} I, the meter indicates the
residual current Icg, within the range set with the
selector 2.

The cut-off voltage Ugg, can be ascertained as
tollows, provided it is < 25 V:

The required Ug; has to be set in the same manner
as for an Ic;, measurement. Then, the push-but-
tons (16) U, and (18) U, have to be depressed
simultaneously. With the push-button (10) I kept
depressed, the potentiometer 3 has to be used in
order to set the required collector current I. with-
in the range given by the setting of the selector
2. After releasing the push-button 10, the meter
indicates the cut-off voltage Ucgo on the scale 0
to30 V. -

The diagram of the circuit for Icgo and Ugg, mea-
surements is in Fig. 17.

0+25V

1 — Push-button [22) POLARITY Ug
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c zbytkovy proud pro dané Uce a Uge. Napl.

':i';oo ’I:FSM je lceo=10 uA pro Ucg=20 V a
. Uge = —25 V. Uco Je kolektarové napét{ pro da-
 56%ic a Uce. Napt. pro KF521 je Uceo > 20 V pro

Jc=10 4A a Uge = —8 V.

3 Méfeni prahového nap&tl Uger,
Y o pflpadn! promé&fovant
charakteristik Ic =1 (Uge)

pripravime méfeni podle bodu 6.2.1. Stiskneme tla-
&itko 18 [(Ug). Pri stlateném tlacitku 11 (Ucg) na-
stavime dané napé&ti Ucg, pro které chceme méfit,
na stupnici 0 + 30 V. Pak pfi stlateném tlagitku 10
{Ic) ménime tak dlouho velikost (potenciometr 4)
a polaritu (tlagitko 22) pFedpé&ti Ugg FETu, aZ mé-
fidlo ukaZe 24dany proud (obvykle 10 gA). Rozsa-
hy I se méni pfepinatem 2. Po uvoln&ni tlacitka
10 uké2e méfidlo prahové napéti Ugpy FETu. Zapo-
jeni pfi méfeni je stejné jako pFi mé&Feni Igg,.

Stejnym zplisobem se postupuje pfi snimén{ cha-
rakteristik Ic=1 (Ug:) bod po bodu. Napéti Ucg
je parametr.

6.2.4. M@&Feni strmostl FETu y,,

Strmost y,,, je definovéna jako pomér zmény ko-
lektorového proudu I; ke zm&n& napéti Ugg, ti.

St
‘& Uge uge .

PFi kolektoru nakratko (nebo na odporu mnohem
mensim neZ vystupnf odpor FETA — v na%em pii-
Padé 60 Q). Méfeni se provadi stfidav§m signalem

Y2le ==

* Onpeneaenme:

Iceo — 9ro ocratounmit Tox aaa nawHoro Uce m Ugek.
Hanpumep, aaan KF 520 Icgo = 10 mxA npr Ucg =
=20 B u Uge= —25 B. Ucgo — 310 manpmkeHMe
xonnekropa ana sanaxsoro Ic m Uge. Hanpumep, mas
KF521 Uceo > 20 B ana Ic = 10 mxA u Uge = —6 B.

6.23. MaMepeHHe MOPOTOBOTO
manpaxenus Ugr uau uaMepe-
Hue xapakTepuctukm Ic=f (Ug)

IMonrorosuts usmepenue mo myxkry 6.2.1. Haxate
na kaonky 18 (Ug). Ilpm mnaaroit xHomke 11
(Ucg)  ycranoBute 3apaHuoe HanpsaxkeHue Ucg mo
wkane 0 + 30 B. 3arem npu HaxaToi kuHomke 10
(Ic) uamenuts peqnuuHy (moTeHumoMerp 4) m mo-
napHocTh (kHonka 22) HanpsxeHusa cMeureHnsa Ugg
tpausucropa FET ennote no moxasasma mpubopom
Tpefyemoro Toxa (oberuno 10 mMxA): Tlpemeam Ic
AaMeHAwOTCA nepekmodarenem 2. [locne ormyckanmsa
xHonku 10 wusmeputensHmit npubop NOKaskBaer
noporosoe HampseHwe Uger Ttpamsuctopa FET.
CxeMa npu H3IMEpeHUM ABJNAETCA TAKOH e, KaK M

‘cxema mpu uaMmepenuu: Icgo. Takum ke obpasom

MOCTYNAlOT M NPH CHATHM -Xapaxrepuctuxku Ic =
(Ugg) wmar 3a marom. Hagppsxenne Uce aBaserca
napaMeTpoM. ;

624 HaMmepeHHEe KDYTH3HH
rpamauctopa FET yae

KpyTH3Ha yj. ONPENENAETCA B KauecTse OTHOUICHHA
MIMEHeHWA TOKa kostexkropa Ic m usMeHeHHMA Ha-
npsoxenua Ugg, T. €.

Ao iiile

et 1 s Willae “Sos

npu :;axopoqeunou KOJLIeKTOpe (MaM mpH COmpOTH-
BJAEHHH, KOTOpPOE 3HAUUTEJNBHO MEHBIIE BHIXOMHOTO
conporusaenua tpauaucropa FET, B mamem ciryuae

Definitions:

Icro is the residual current at given Ucg and
Uge. Example: The FET, type KF520, has an Iceo
of 10 A at Ucg =20 V and Uge = —25 V. Uceo
is the collector voltage at given Ic and Uge.
Example: The FET, type KF521, has a Ucgo > 20
at Ic = 10 pA and Uge = —8 V. s

6.23. Measurement of the threshold

voltage Ugy — plotting of the
Ic=1 (Ug) characteristic

The preparations for the measurement have to be
carried out according to the instructions given in
item 6.2.1. Then, the push-button (18) Ug has to
be depressed and, with the push-button (11) Ugg
depressed, the given voltage Ug;, at which the
measurement has to be carried out, must be set
on the 0 to 30 V scale. Then, with the push-button
(10) I depressed, the magnitude and the polarity
of the bias Ugg are altered by means of the poten-
tiometer 4 and the push-button 22, until the meter
indicates the required current (usually 10 uA).
The I; ranges are altered with the selector 2.
After releasing the push-button 10, the meter in-
dicates the threshold voltage Uggy of the FET
under test. The circuit for this measurement is
the same as that for Iozy measurement. i
The same procedure has to be carried out when
the Io=1 (Ugg) characteristic has to be plotted
by the point-to-point method. The voltage Ugg is
the parameter. !

6.24. Measurement of the slope y,,
of a FET

The slope y;. of a FET is defined as the ratio
between the change’ in the collector current Ig
and the change in the ‘voltage Ug, 1. e.

R 50y o ..
e A Uge uGE

with collector short-circuited (or connected to a
resistor, the value of which is much lower than
the output resistance of the FET — in this case



v daném stelnosmé&rnéin pracovnim bodé U, Icg.
e spindno, Ze ugg < U, a fcp < I

Ptipravime mé&feni podle 6.2.1. Stiskneme tlaitko
17 [v;.). Pracovni bod FETu nastavime takto: PH
stlaceném tlaCitku 11 {U_;) nactavime dané napstf
Uge a pFi stladeném tladitlu 10 (I.] nastavime da-
ny proud l.. Chceme-H mefit pfi jinem U,; ne¥
0 V, stiskneme tlatitko 18 (U;) a nastavime dané
Ug potenclometrem 4 a tlatitkem 22.

Pracovni bod zdstdvad zachovéan steiny p:ﬂ stisknu-

tém tladitku 17 (y, ) 1 18 (Ug). Mit¥eme tedy libo-
volné pfechdzet z méreni y,,. na U, a nacpak.

025V

60 Om. HaMepenue ocyuiscTBIfAeTca ¢ moMowso me-
PEMEHHOTO CUTHAaJa 3 3alaHHOM pEJKUMe paboTh
ch. ICE- Brinoanserca Ucre 4_Uc;|.j o igp <€ [c].
IMonroToBuTs MaMepedme no nyuxty 6.2.1. Haxats
Ha kHouxy 17 (yu.). Pemum paGorat FET caeny-
OMmuil: Apn Haxatoi xHouke 11 (Ugg) ycramosuts
samannoe Hanpaxenne Uc; u npu maxatoil xmonke
10 (l¢) ycrasosurs samammmit tox lc. Ecom meo6-
XONMMO H3IMEDATh mpu Apyrom smagemuu Uge, or-
JHYHOM G ( BOJET, TO CilenyeT HaXaTh Ha KHOMKY
18 (Ug) m ycrasosuts Ttpebyemyno senmunmy Ug
morekuuoMeTpoM 4 m kmomkoit 22. Pexxum paborm
COXPAHAETCE HCM3MEHHEIM [PU HAMATOR KHomke 17
(yze) u 18 (U). CnenosaTeasHo, MoxHO M0GEIM
06pas’oM MepeXOMHTE OT M3MEPEHUA Vi, K Ug u- Ha-
ofopor.

60 Q). The measurement Is ~arried out with ar AC
signal at the given DC working point Ucg, lgg. The
following applies: ugg < Uy and lop € Iog.
Preparations for the measurement have to be car-
ried out according to the description in item 8.2.1.
Then, the push-button (17) y,, has to be depress-
ed. The working point of the FET has to be set
as follows.

With the push-button (11} Ug; kept depressed, the
given voltage Uz must be set and the given cur-
rent I adjusted whilst keeping the push-butten
(10) I depressed. If the measurement has to be
carried out at a voltage other than Ug; =0 V, then
the push-button (18) Ug; has to be depressei and
the given U; set with the potentiometer 4 with
the push-button (22) POLARITY U; deprassed.
The working point remains the same regardiess
to whether the push-button (17) y,, or (18) Ug
is depressed. Convequently, it is possible to pass
over from y,, meassurement to U; measurement,
and vice versa.

1 — plepinani rozsahd ysi. pfepfnatem §
uG =75 mV; 23,7 mV; 7,5 mV; 2,37 mV

30

Obr. 18 Puc. 18  Fig. 18
Y21e

1 — nepexiwuenme IManazoH0s y21e nepexmouarerem 5
ue =75 uB; 23,7 uB; 7,5 nB; 2,37 MB

J+25v

1 — Range switching of y»1. with selactor 5
uc =73 mV; 237 mV; 75 mv; 237 mV
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~ po uvolngnt uacitka 10 & 11 (pH stisknutém tla-

itk 17 i¥aied) ukazuje mefidlo strmost FETu ¥aie

'~ pa linearnich stupnicich 0-10, 0-30. Rozsahy se
prepinaji prepinacem 5. Zapojeni pFi méFeni Yaie

je na obr. 18.

' poznémka:

 Pil tomto méieni e pracovni bod zdola omezen,

- proud l¢ musi byt vEtsi neZ 100 pA. Jinak dojde
v minimech stfidavého proudu kolektoru k uzavi-
rani FETu a uda) yae bude zatiZen chybou.

g25 MeFeni strmosti FETH,
zapo]envch v obvodech

Postupujeme presné podle odstavce 624, pouzé
FET zapojeny v obvodu ptripojime pomoci oby&e}-
-nych nestinéngch voditd do svorek 23. Vzhledem

k velml nizkému vniténimu odporu zdroje budici-

ho napéti 50 Hz (03 2 +10 Q podle rozsahu Vi)
a k malému odporu méfide stiidavé slozky proudu
ic (67,1 @) nezpiisobi paralelni impedance k elek-
troddm FETu ve vEtSing bazngch obvodd prakticky
34dnou chybu v Gdaji Yaie Zapojeni pil méfeni je
tedy stejné jako na obr. 18. Z uvedenych diivodil
se nemohou ani naindukovat rusivd napdti do pii-
vodnich vodigd.

V&t chyba miZe nastat Vv nastaveni pracovniho
bodu, pongvadz &ast mé&rného proudu I tete cel-
kovym paralelnim odporem k elektroddm C-E
FETu. Tuto hodnotu lze viak stanovit, a tak nasta-
vit spravng pracovni bod.

Tocne OTMYCKAHHA KHONKH 10 mwam 11 mpum HaXa-
roit xuonke 17 (yaie) MaMepuTeNBHbI Mpubop Ho-
kaabiBaeT KPYTH3Hy TpaH3uCTOpa FET y2 TO JH-
yefinnim mrkagam O - 10, 0 - 30. Tlpenens TEPEKJIIO-
qaloTCA TepexmodaTeaeM 5. CxemMa HM3MEPEHHA Yzie
nokasana Ha puc. 18. :

Ipumeuanue:

Tlpa 3TOM W3MEpEHUH pexum paborst orpaHnueH
cuuay, TOK lc AOJIKEH fuiTe OOMBILE 100

B npoTuBHOM Ciyuae B MUHMMyMAX [epeMEHHOTO
TOKa KOJJEKTOpa MMeeT MECTo 3aTMpaHue TPaHWC-
ropa FET u moxasaHue ¥aie fyner ompenelieHo ¢ 1o-

TPeNIHOCTEIO.

625 Wamepenme KpyTHIHM TpaH-
aucropos FET, BKAIWOUYEHHBX
B cxemax

TlocTynaTs TOYHO TO MYHKTY 6.2.4. ¢ TOl TONBKO
pasHuuel, 9TO FET, BKmO4YeHHHE B CXEMY, caeny-
eT TpUCCENMHHMTD € OMOIIBIO OOBITHBIX HEIKpAHH-
pOBaHHBIX I"POBONOB K aakumam 23. Bauny oueHB
MaJIoro BHYTPEHHETO BJIeHMA MCTOYHHKA Ha-
nprKesus BoaBYKACHUA 50 [m (0,3 Om + 10 Om
B 3ABECHMOCTY OT Mpefena 'Yaie) W MAJOTO COMPOTH-
pASHUA M3MEPHUTENA nepeMeHHON cocTaBJsIomeR TO-
xa ic we7,) On) mapajienbHOe COTIPOTHBJIEHNE,
TIOMKIIOUeHHoe K 3IeKTponaM FET, B GoasIHCTBE
caydaeB y OOBIGHBIX CXEM e BHI3HIBae} MOYTH HHU-
KaKoil TOTPelIHOCTH B OmpeneNeHnH 3HAUCHUA Yate-
Cxema W3MepeHHA TaKaf ke, KaK @ cxeMa HA PHC.
18. Flo TeM ke MpUUHHAM HET HATpAKEHAA HABOLOK
Ha COSRUHHUTENBHBIX TPOBOAX.

Fonpmas MOTPEUIHOCTh MOMET EMeTh MecTo mNpH
yCTaHOBKe PEXUMA paoTsl, TaK Kak 4acTh uaMeph-
TeJbHOTO TOKAa lg TpOTEKAET yepes obmee napai-
JeABHOE COTIPOTHBJIEHHE K anexrpopaM C - E Tpas-
aucropa FET. Sro 3HA4YeHHE, ONHAKO, MOMKHO YCTa-
HOBUThH H, CJIENOBATENBHO, JCTAHOBUTh U TpPasmib-
Huiit pexEM paGoTHL

After releasing the push-button 10 or 11, whilst
the push-button (17) Yae remains depressed, the
meter indicates directly on its linear scale 0 to 10
or 0 to 30 the slope Ve of the FET under test.
The required range has to be set with the selector
5. The diagram of the circuit for ¥ae measurement
is in Fig. 18.

Note:

This measurement is limited by the lowest possible
working point. The current I must be higher than
100 WA, otherwise the FET closes at the minima
of the AC collector current, and the Yze value

obtained will be erroneous.

8.2:5. Measurement'ot the slope of
FETs.connected in circults

The procedure is the same as described in item
6.2.4., except that the FET connected in a circuit
has to be conected to the instrument by means
of ordinary unscreened cables via the sockets 23.
As the internal resistance of the driving voltage
source of 50 Hz frequency is very low and amounts
to only 0.3 to 10 Q depending on the yj. range
selected, and as the resistance of the meter of the
AC current component i is also relatively low
(67.1 2), the impedances connected in parallel to
the electrodes of the FET measured in situ in a
routine circuit do not cause any noticable error
in the resulting ¥z. value. Consequently, the cir-
cuit remains the same as for ¥ae measurement as
shown in Fig. 18. For the same reasons, external
tield cannot induce interfering voltages into the
connecting flexes. 5

There is a possibility of setting the working point
erroneously, as a part of the measuring current I¢
flows through the total resistance connected in
parallel to the electrodes C-E of the FET. Howe-
ver, this value can be determined readily and thus
the correct working point adjusted.
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8.3. Méteni diod

6.3.1

Po zapnuti plistroje tlacitkem 7 vyCkdme asi 10 s
na ustaleni ruéky méridla na nule. Stiskneme tla-
titko 8 (DIODY, NPN]. Vytotime potenciometr 3
na nulu.

Pliprava méfent

632, Meéfeni U,,

Uik - .. napéti anoda — katoda v propustném smé-

ru. PFipravime meéfeni podle 6.3.1. Diodu zasune-
me do drzaku 21 anodou na -+, katodou na —,
Stiskneme tlacitko 15 (Usk Ucgs). Proud diody
I,k nastavime pfi stladeném tlac¢itku 10 (I¢) pFe-
pinatem 2 a potenciometrem 3. Rozsah méteni
proudu I, je ddn polohou pfepinace 2. Po uvolns-
ni tlacitka 10 ukaze maridlo bytek U, na rozsa-
hu 1 V. Zapojeni p¥i ma&feni U,k je na obr. 19.
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6.3. Hamepeune nnoxos

6:3.3:

Mocae sxmouenns npubopa kHomkoit 7 momoxpats
mpuba. 10 cex. naa YCTAHOB.TEHMA CTPeNKM npubo-
Pa Ha wyne. Haxare ma kHonky 8 (JUOMRL,
n-p-n). Iorenunomerp 3 YCTaHOBUTE B MOJOKeHHe
HyJIS.

Monrortosxka HaMepenui

6.3.2.

Uik — manpsxenue 2HOA-KaTOX B NPAMOM Hampa-
saeHun. [ororosuts mamepemne no nyHkry 6.3.1.
Huon setasuts B depxkarens 21 awmomom k +, xa-
TomoM x —. Haxate ma xuonky 15 (Uag, Uggs).
Toxk, MPOTEKAIMUA wepes nuox lak, ycrazoBuTs
npn Haxarol xHomxe 10 (I:) mepexmouatenen 2
1 noreHunomerpoM 3. Ilpemesn U3MEpEHUA TOKa
ik onmpenensiores mosomeruenm nepexmiouatens 2.
[Tocne ormycxanua xuomxu 10 H3MEDUTENLHEIA npH-
6op nokassrRaer nageHue Uak Ha npegene 1 B, Cxe-
Ma npu uaMepenuu U,k noxasama wua puc. 19,

HUamepenue Uak

Obr. 19 Puc. 19

Fig. 19

8.3. Measurement of diodes

631 Preparations for the

Mmeasurement

Alter switching on the Instrument with the push-
-button (7) MAINS, approximately 10 seconds must
elapse for the pointer of the meter to become
stable in the zero Position. Then, the push-button
(8) DIODES NPN has to be depressed and the
potentiometer 3 turned fully counterclockwise (to
zero).

6.32. Measurement of Uk

U.sx — Voltage between the anode and the catho-
de in the forward direction

Preparations for this measurement have to be car-
ried out according to the instructlons given in
item 6.3.1. The diode to be measured has to be
slid into the holder 21 with the anode at the +
side (top) and the cathode at the — side (bottomj.
The push-button [15) Uag» Ucgs has to be depress-
ed and the current I,k flowing through the diode
adjusted by means of the selector 2 and potentio-
meter 3 whilst keeping the push-button [10) e
depressed. The range of I,, measurement is deter-
mined by the setting of the selector 2. After rele-
asing the push-button 10, the meter indicates the
voltage drop Uux within the 1 v range. The cir-
cult for U,y measurement is in Fig. 19.
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533 Proud diody v zaveérném
sméru I

pripravime méfen! podle 6.3.1. Diodu zasuneme do
drzéaku podle oznateni. Stiskneme tlacitko 8 (PNP)
a 12 (o) Napéti na diodé Uga nastavime Ppil
stlateném tladitkn 11 (Ucg) potenciometrem 3, ode-
¢itame je na stupnici 0 - 3p V. Po uvoln#éni tlacit-
ka 11 ukaZe méfidlo zavérny proud Ig, Vv rozsahu
uréeném polohou pfepinace 2. Zapojeni pfi méfeni
‘*‘ 13 na obr. 20.

634 Zenerovo napéti Uz spinact
napéti diac Uy

Pripravime méfeni podle 6.3.1. Zenerovu diodu za-
suneme do drzaku anodou na — a katodou na .
Stiskneme tlagit:o 16 [(U,). Proud diody [, na-
stavime pfi stlateném tlacitku 10 {I) pfepinatem
2 a potenciometrem 3. Rozsah mé&feni proudu 1; je

TaxuM 06pasoM, MOKHO War 3a UATOM CHMUMATD
BOJBTAMIIEPHBIE XapaKTePUCTHUKH mobsIX TBYXTIO-
JIOCHWKOB B Mpeaeaax Hampsxenuii no 1 B. Ecan
3TO HEOBXONMMO, TO MOXKHO BKIOUHTH BHEIHK A
poapTMeTp K 3axumam 23, oboaHaYeHHBIN 4Yepes

C-E

§33. OG6paTHB# TOK AHMOAZ Txa

[OATOTOBUTE M3MEpeHHe M0 MYHKTY 6.3.1. Huon
BCTABMTH B NepXKaTelb TO 0603HAUEHMLIO. Haxats
ua kmomky 9 (p-n-p) u 12 (Iceo). Hampaxenue
wa nuome Uga YCTAHOBUTH TIDH HAATOH KHOMKE
11 (Ugg) noreHuuoMeTpoM 3 i OTCHHTATR €I no
mxane 0 = 30 B. Tlocne oTnyckaHus KHOMKH 11 us-
MepUTEeNBHbIL npuGop TNOKA3bIBACT ofpaTHBIH TOK
I, B Tpeneaax, yCTAHOBJIEHHbIX B TOMOMKEHUAX ne-
pexmodatens 2. Cxema mpu uamepennu lIga mamHa
Ha puc. 20.

Obr, 20 Puc. 20 Fig. 20

634 Hanpaxemue 3eHepa Uz,
HanpaAMEHHE cpafaTeBaHUA
auakos Ugo

IMonrotosats uamepenne mo 6.3.1. Cra6uauTpoH
BCTABMTL B JepXKaTelp aHomoM K — H KaTonoOM
k -+. HaxaTp Ha KHONKY 16 (Uz). Tok, npoTexa-
jommit gepes muon lz, yCTaHOBUTEH IIpY Ha)KaTou
xuonxe 10 (Ic) nmepekmouarteneM 2 i TOTEHUHOMET-

By following this procedure, it is possible to plot
the voltage/current characteristic of any dipole up
to the maximum voltage of 1 V by employing the
point-to-point method. If necessary, an external
voltmeter can be connected to the sockets (23)
GIZE T

§3.3. Diode current in the reverse
direction — Iga

Preparations for the measurement have to be car-
ried out according to item 6.3.1. After inserting
the diode to be measured into the holder 21 whilst
observing correct polarity, the push-buttons (9]
PNP and (12) Iggo have to be depressed. The volt-
age Uy, across the diode has to be set with the
potentiometer 3 and read on the scale 0 to 3oV
whilst keeping the push-button (11) Ugg depress-
ed. After releasing the push-button 11, the meter
indicates the cut-off current I, within the range
set with the selector 2. The circuit for Iy, mea-
surement is shown in Fig. 20.

6.34. Zener voltage U, diac
switching voltage Ugo

preparations for the measurement have to be car-
ried out according to item 6.3.1. The Zener diode
to be measured has to be inserted into the diode
holder; its anode must be connected to the — pole
and its cathode to the + pole. Then, the push-

a3




ddn polohou prepinade 2. Po uvoln&nf tla&itka 10
ukaZe meridlo Zenerovo napé#ti U, na rozsahu 30 V.
Zapojeni pfi méfenf U, je na obr. 21.

pom 3. Ilpenenst “usmepenus toxa I; onpemeasorcs
noJoKeHHeM nepexmouatens 2. Ilocre ornyckanus
kHonkw 10 opuGop ompenenser manpssxenue Seme-
pa Uz na npegenre 30 B. Cxema mpu uamepenun Uj

-button (16) U, has to be depressed. The current
I; flowing through the diode must be set by means
of the selector 2 and the potentiometer 3 whilst
keeping the push-button [10) Ic depressed. The

naHa Ha puc. 21.

Stejné méfime i spinaci napéti Uy, diacil, ien mu-
sime opatrn& zvy3Sovat nap&ti potenciometrem 3 od
0 V a sledovat na rozsahu 0 + 30 V, ode&itdme déle

hodnotu AU a hodr oty Ugg, a Upg,, proud Ipg, aby-

chom postfehli max. Ugg.

6.4. Mifeni tyristord

64.1. PFfprava mé&fenf

Zapneme pfistroj tladitkem 7 a vyckdme asi 10 s
na ustéleni ru¢ky métidla na rulu. Zvolime sprav-
nou poularitu, a to takto: u tyristort PNPN stiskne-
me tlagitko 8 (NPN). U tyristori NPNP tla&itko 9
[PNP]. Zkontrolujeme, zda je tladitko 22 (POLARI-

TA Ug) v nestlatené poloze. Vytodime potenciomet-

ry 3 a 4 na nulu. Propojime elektrody tyristoru na
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Obr. 21  Puc. 21

Fig. 21

Tarkum xe ofpasoM m2Mepsercs HampsaxeHHe cpa-
6atsanma mmaxos Upg ¢ TOif ToMeKO pasmmmei,
4TO HEOGXOAHMMO OCTODOKHO NOBHINIATH HATIPSIKEHUE
morennuomerpom 3 or 0 B m caemure 3a HMM Ha
npenene O + 30 B. laxee orcuutnsaTe 3Hauenne AU
u auavenue Ugo; u Upps, ToK Ipo, uTO6H ompene-
xuth Makc. Upg.

6.4. Wamepenne THPHCTOPOB

6.41. IlonroroBka H3aMepenus

Brmoaurs mpuGop xuHonkoit 7 u mogoxmaTs mpubi.
10 cexynn mas ycrasHosJeHHs cTpeaxu mpubopa Ha
gyae. Bubpate npaBMJbHYIO TOAAPHOCTB, 4 MMeEHHO:
Clydae THPUCILDOB pP-N-P-N HAXATh HA KHONKY
8 (n-p-n). B cayuae THPUCTOPOB N-p-n-p HaXkaTh Ha
kHonky 9 {p-n-p). ¥6emursca B TOM, 9TO KHOmMKA
22 (ITOJIAPHOCTD Ug) maxonurca B HeHaKaToM

measuring range of the current I, is determined
by the setting of the selector 2. After releasing
the push-button 10, the meter indicates the Zener
voltage U, on the 0 to 30 V scale. The circuit for
Uz measurement is in Fig. 21.

DIAC

T Uso

The switching voltage Uy, of diacs can be measur-
ed in the same manner; however, the voltage
must be increased gradually with the potentio-
meter 3, starting with 0 V, and followed on the
0 to 30 V scale. Further, the values AU, Uy, and
Upoz and the current Iy, must be read in order
to detect the maximum Ug, value.

" 8.4. Measurement of thyristors

641. Preparations for the
measurement

The instrument has to be switched on with the
push-button (7) MAINS. Approximately after 10
seconds have elapsed, the pointer of the meter be-
comes stable at zero deflection. Correct polarity
has to be set as follows: If the thyristor is of the
PNEN type, then the push-button (8) NPN has to
be .depressed; if it is of the NPNP type, then the
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'8.1.2. Zbytkovy proud v propustném

sméru Igy
Pripravime méFeni podle 6.4.1. Stiskneme tla&itko
12 (Iggo). PFi stlateném tladitku 11 (Ugg) nastavi-
me potenciometrem 3 na rozsahu 30 V dané napéti
Ugp- Po uvolnéni tlacitka 11 ukaZe méfidlo propust-
ny zbytkovy proud Iz, v rozsahu podle polohy pie-
pinate 2.

643. Zbytkovy proud v zad&vérném
sméru I

Postupujeme presnd podle 6.4.2., pouze stiskneme

opacné tlatitko z dvojice tladitek 8-9, neZ bylo

pfl méfeni v bodu 6.4.2. Tim se oto&i polarita na-

_PEli na tyristoru. Podminku Ug; =0 V mZeme do-

konale splnit pouzitim kombindtoru. P¥i mé&Feni Iy
za podminky R=1 kQ mezi G-E se provede mé&-
Feni s odporem R pfipojenym_na zdifky 23 B a E
@ s vytaZzenym kolikem B na kombinatoru.

644. Spinacf proud Fidict elektrody
ey

Plipravime mereni podle 6.4.1. Stiskneme soucasn&

tlagitka 13 (Iz) a 168 (U;). Pfepina& 2 ddme do polo-

nonoxennu. [lorenuvomerpnt 3 u 4 ycraHoBUTH Ha
Hyas. CoeIMHUTE 3/€KTPONN THPHCTOpa Ha KOMMY-

Tarope: KaToa ¢ E, ynpasnmomuii srextpoxm ¢ B,

aHon ¢ C. 3aTeM BCTaBUTH THpHCTOp B HEpXkaTenb
20. ‘

6.42. OcraToummid TOK B OPpAMOM
HanpasJdeHHuH I

Monroroputs uamepenue no 6.4.1. Haxats Ha xuon-
Ky 12 (Iceo). IIpu maxaTtoit xuonxe 11 (Ucg) yecra-
HOBHTE TIOTEHIMOMETPOM 3 3ajawHOe HampmKeHUe
Urp na mpenene 30 B. ITocte oTmyckanus ksomxm
11 npubop moxaseisaer mpamoit ocTaTounsit Tox Ipp
B Mpefielax B 3aBHCHMOCTH OT NOJOXKEHHA IepeKTIo-
gartenas 2.

643, OcraTouHmi Tox B o6paTHOM
HanmpaBaeHHH [g-

Mocrynaor Touno no mymkry 6.4.2. ¢ Toii TomBKO
PasHMUIEH, 4TO CAeAyeT HaaTb Ha LPYTYIO Mapy
KHOMOK 8 - 9, 4eM npu uaMepeHuu mo mymkTy 6.4.2.
B peaysnbraTe aToro uamMenseTca moJIAPHOCTD HaIps-
#eHHA Ha Tupucrope. ¥Ycaosue Uge = 0 B moxuo
HaneXHO BRINOJHHTH, HCNOJALAYA KOMMyTatop. [lpm
uamepenuu Iz npu ycmoswu R = 1 xOm MEKIY
G - E ocywectsasercs u3MepeHue ¢ CONpPOTHBJEHU-
em R, nonkmouennnim k saxumam 23 B u E u ¢ Boi-
ABUHYTHIM wWTUdTOM B KXOMMyTaTOpa.

6.44 KnwueBoi#t Tok ynpasammomero
3nexkTpona Igr

Uonrotouts mamepenue no nymkry 6.4.1. Ommo-

BpeMeHHO HaaTb Ha kmonky 13 (Ig) m 16 Ujy).

push-button (9) PNP has to be depressed. It is
necessary to make sure that the push-button (22)
POLARITY Ug is in the released position. The po-
tentiometers 3 and 4 must be set to zero. The
electrodes of the thyristor to be measured have
to be connected correctly in the combination field,
i. e. the cathode to E, the control electrode to B
ahd the anode to C. Finally, the thyrfstor has to
be inserted into the holder 20. ;

-
6.42. Residual current in the
forward direction — I,

Preparations for this measurement have to be car-
ried out according to the instructions given in the

Pprevious item - 6.4.1. The push-button (12) Icgo

must be depressed. Then, whilst keeping the push-
-button (11) Ugg depressed, the voltage Ui has to
be set with the potentiometer 3 within the 0 to
30 V range. After releasing the push-button dd,
the meter indicates the residual forward current
lgp within the range determined by the setting of
the selector 2. :

6.43. Residual current in the
reverse direction — I,

The procedure is the samre as for the measure-
ment of I, (described in item 6.4.2.), the only
difference being that from the pair of push-buttons
(8, 9) NPN - PNP, the one which was not used in
the measurement according to item 6.4.2. must be
depressed now. Thus, the polarity of the voltage
applied to the thyristor becomes reversed. The
condition Ugz; = 0 V can be met perfectly by
means of the combination field. When the I; mea-
surement has to be carried out with a resistance
of 1 kQ connected bétween G -E, then the appro-
priate resistor has to be connected between the
sockets (23) B and E, and the plug B in the com-
bination field has to be removed.

644. Switching current of the
control electrode — I;p

After carrying out the preparations for this mea-
surements according to the description given in
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hy 100 mA, potenciometrem 3 nastavime pi stlace-
nem tla¢itku 11 (U..) dané napét Ugp (obvykle
10 V). Potom pii stla¢eném tlacitku 10 (1) postup-
né zvySujeme ptepinatem 1 a potenciometrem 4
proud Fidicf elektrody, dokud se neobjevi anodovy
proud. Pak tlacitko 10 uvolnime a ode&teme spina-
¢i proud l;r v rozsahu podle polohy pfepinace 1.
Zapojeni pri tomto méfeni je na obr. 22.

Iepexmouatens 2 nepesects ® noaoxenwe 100 MA,
MOTEHUMOMETPOM 3 YCTAHOBHTL 3afaHHOE HANpAXe-
Hae Upp (obbuso 10 B) npu mamartoin xmomke 11
(Uce). Batem npu HaxaToii xxomke 10 (Ic) mocre-
MEHHO MOBBIUATE NepeKaiouaTeneM | u moTeHmHO-
METPOM 4 TOK YNpaBNAIOUIETO B1EKTPOmA zo Mo-
MEHTa MOABJEHUA aHOAHOTO TOKa. '
3arem kuonky 10 ocBo6oAMTL M OTCUMTATH KiIOue-
BOi Tok Igr B mpemesnax, onmpemenseMEX MOJOMKEHU-
eM nepekmoyartens 1. Cxema namroro mamepemms
noKasaHa Ha puc. 22,

item 6.41., the push-buttons (13) Iz and (16) U,
have to be depressed simultaneously. The selector
2 has to be set to the Jposition 100 mA and the
given voltage Uy, (usually 10 V] set with the po-
tentiometer 3 whilst keeping the push-button (11)
Uce depressed. Then, with the push-button (10) I
depressed, the current of the control electrode
must be increased gradually by means of the se-
iector 1 and the potentiometer 4, until an anode
current is detected. After which the push-button
(10) Ic has to be released and the switching cur-
rent Igr read within the range determined by the
setting of the selector 1. The circuit for this mea-
surement is shown in Fig. 22

1 — plepinat 1
2 — ptepinag 2

645 Spinaci nap#ti Fidict elektrody
UGT

Napéti Ugr l1ze meéfFit obtiZné&ji, nebot byva asi 0 +
=3 V a rozsah nastaveni U; potenciometrem 4 je
30 V. Odecitani je moZné v rozsahu 1 V nebo 30 V,
nebo s vnéjSim voltmetrem mezi zditkami B a E
na zditkach 23.

Pripravime méFeni podle 6.4.1. Stiskneme sou&asné
tlatitka 16 (U,) a 18 (Ug) pFi odeéitani Ugy v roz-
sahu 30 V, nebo stiskneme soutasna tlagitka 15
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Obr. 22 Puc. 22 Fig. 22

1 — nepexawuarens 1
2 — nepexmouarens 2

6.45. Hanpaxenue cpabarspanus
ympasaawomero sanexrpona Ugr

Hanpsxeune Ugr uamepars Gonee TPYLHO, TaK Kak
OHO cocramiser npuba. 0 +~ 3 B, u numanason ycTa-
HoBKM Ug notenumomerpom 4 cocramaser 30 B,
OTCueT MOMHO OCYIEeCTBAATL Ha npenese 1 B uau
30 B mau ¢ momoinsio BHewtero BOJILTMETPA MEXLY
3aKUMAMHU B. u E na saxumax 23.

Hoarorosurs uamepenue mo nyHxry 6.4.1. Ommo-
BPEMEHHO: HAXATe Ha kHonky 16 (Uz) u 18 (Ug)
npu orcuere Ugr B nmanazome 30 B umnm OnHOBpe-

y — Selector 1
2 —'Selector 2

645 Switching voltage of the
control electrode — Ug,

It is rather difficult to measure the voltage Ugr,
as it is usually within the range 0 to 3 V and the
range of the U; which can be set with the poten-
tiometer 4 is 0 to 30. V. The selected voltage can
be read within the 1 V or 30 V range, but it is
advantageous to employ an external voltmeter
connected between the sockets (23) B and E.

Preparations for the measurement have to be car-
ried out according to the instructions given in
item 6.4.1. The push-buttons (16) U, and (18) U,
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8 [Ug) PIt odeditani Ugy v rozsahu 1 V.

dame do polohy 100 mA a potenciomet-

vime pfi stlaceném tlalitku 11 (Ucg)

ati Urp {obvykle 10 V). Potom pti stlace-

ku 10 (1) postupné zvysujeme nap&ti

lektrod®, aZ se objevi anodovy proud.

Po i tlacitka 10 ukazuje méfidlo spinaci

papeti Fidici elektrody Ugy v rozsahu 1 V nebo
30 V. Zapojen Pfl mefeni Ugy je na obr. 23.

senHO HaXaTh Ha KHomxy 15 (Uegs): m 18 1(Ug)
npu orcuere Ugr B AMana3ome 1 B. Ilepexmouarens

2 nepesecTH B TOJOKEHHE 100 MA, u TOTEHLHO-
merpoM 3 YCTaHOBUTE MpPH gaxatoit xmomke 11
(Ucg) 3amaHHOe HanpfKeHHE Usp (o6eryso 10 B).
3aTeM NpHW HaKATOH KHOMKE 10 (l¢) mnocTemeHHO
HOBBIMIATH HAMpAKEHWE Ha YTIPABJIRIOLLEM 3MeKTPO-
je 1o TOABJEHMF AHOZHOTO TOKA. Tlocne ormycka-
aus xomxku 10 @3MepuTeNnsHEIR Opubop moKass-
paeT HampaxeHue cpabaThBaHUA yIpaBJIAIOLIETO
anextpoga Ugr B mpeneiax 1 B mmm 30 B. Cxema
usmepenus Ugr mORasana Ha puc. 23.

have to be depressed simultaneously if the range
up to 30 V has to be employed, or the push-buttens
(15] Uges and (18] Ug If the voltage Ugr has to be
read within the range up to 1 V. The selector 2
has to be set to 100 mA and the given voltage Uep
{usually 10 V) set with the potentiometer 3 whilst
keeping the push-button (11} Uee depressed. Then,
with the push-button (10) I¢ depressed, the volt-
age on the control electrode has to be raised
gradually until ‘an anode current starts to flow.
After releasing the push-button 10, the meter in-
dicates the swiiching voltage Ugy of the control
electrode within the 0 to 1 V or 0 to 30 V range.
The circuit for measuring the voltage Ugy is IR
Fig. 23.
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6.48. Miniméalni pFfdring proud ly

Pipravime méfenf podle 6.4.1. Stiskneme tladitko
13 (Iy) a 18 (U,), prepinat 2 dame do polohy
100 mA a potenciometr 3 nastavime zhruba na
znatku 10 V. Proudem Fidici elektrody, ktery na-
stavujeme prepinaiem 1, a potenciometrem 4 uve-
deme tyristor do vodivého stavu (kontrolujeme pfi
stladeném tladitku 10 - I.). Pak stejngmi prvky, pii-
padng | tlatitkem 22, {chceme-li opatnou polaritu]
nastavime dang proud Fidici elektrodou lg. Nako-
nec drzime stlatené tladitko 10 (Ic) a pfepinacem
2 a potenciometrem 3 postupné sniZujeme proud

abr. 23 Puc. 23 Fig. 23

646, MuuuMaabHB K
yxepmusanmuﬁ Ttok ly

[loATOTOBMTE H3MepeHHe [0 MYHKTY 6.4.1. Haxats
#a xeomky 13 (Ig) = 16 (U,), mepexmoHaTens 2
nepesecTd B IOJOMEHHE 100 MA, ¥ MOTEHIIHOMETD
3 ycraHosuTh NPUGAMIUTE]RHO MO umpexcy 10 B.
TokoM yIpaBIAOWIEro JIEKTPOAd, KOTODBLH yCTaHa-
snEmaeTcA mepexaiogatenemM 1 u MOTEHIIHOMETPOM
4, nepepecTH THPHCTOP B npoBONAMIEE” COCTOAHUE
( KOHTpOTEPOBATE MPH waaroin xuonke 10 — Ie).
JaTeM TeMu Ke dIeMEHTAMH M, B CAyHac neoOxonu-

MOCTH, TaK ke Kuomkoil 22 (ecau meofxomuma HpPy-

ras TOJAPHOCTh) YCTAaHOBATE NaHHBIA TOK yTpaBJf-

§.46. Minimum holding current Iy

Preparations for the measurement have to be car-
ried out according to item 8.4.1. Then, the push-
-buttons (13) I and (16) U, have to be depress-
ed, the selector 2 switehed to the position 100 mA
and the potantlometer-s set approximately to the
10 V mark. By means of the control electrode cur-
rent, which is adjustable with the selector 1 and
the potentiometer 4, the thyristor has to be set in
the conductive state (to be followed whilst keep-
ing the push-button (10) I¢ depressed). Then, the
" given control electrode current I; has to be set
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anodou a sledujeme, z jaké hodnoty proud néhle
klesne na nulu. To je minimalni pfidring proud Iy
ptt daném proudu Fidici elektrody. Zapojeni od-
povida obr. 22,

6.47. Ubytek v propustném sméru U

Ptipravime meéfeni podle 6.4.1. Stiskneme tlacitko
15 [Uggs), ptepinat 2 ddme do polohy 100 mA a
potenciometrem 3 nastavime napéti asi 10 V pii
stisknutém tlacitku U... Nyni pfepinatem 1 a po-
tenciometrem 4 uvedeme tyristor do vodivého sta-
vu. Rucka meétidla pfitom poklesne z vychylky
vétsi nez pin¢ rozsah do rozsahu meéfidla. PFi
ctla¢eném tlacitku 10 (I.) nastavime pfepinaCem
2 a potenciometrem 3 dany proud tyristorem I[,.
Po uvolnéni tlacitka 10 ukédZe mefidlo ubytek na
tyristoru Uy o rozsahu 1 V. [PFi stlaceném tlacit-
ku 16 [U;) v rozsahu 30 V.) Zapojeni odpovidé
obr. 22,

6.5. Mé&teni triach

je shodné s méfenim odpovidajicich parametrd
u tyristord. Meri se v obou polaritdch zdroje Ugg,
tj. pfi stisknutém tlaéitku 8 nebo 9.

wiiero agextpona [g. Hakomew, npunepxusats Ha-
#atyio kaonky 10 (Ic), u norenuunomerpom 3 u ne-
pekJioyaTeaeM 2 TOCTENeHHO YMEHBIIATh TOK AHONA
B CIEIUTL 3a TeM, HAYMHAA ¢ KAKOTO 3HAYEHHUS TOK
PE3KO yMEHbUIAeTCA 00 HYJIA. JTO ABJIAETCA MUHM-
MajibHBIM GpUIEpRUBAIOIUM ToKOM ly mpw sanman-
HOM TOKE yTpasJisioero snekTpona. Cxema wsMmepe-
HUA OKa3aHa Ha puc. 22.

647 TlaneHue HanpAKEeHHHA

B npaMoM Hanpasaenuu Up

ITonroTosuTs HaMepenue no 6.4.1. Haxate Ha xHOI-
ky 15 (Ucgs), nepekaouartens 2 nepesectd 8 MoJo-
xeude 100 MA, u noreHumoMeTpoM 3 YCTaHOBHTH
Hanpsxenue npuba. 10 B mpu HaxaToil KHOMKe
Uce. 3atem mepekmouarteseM | u IOTeHUHOMETPOM
4 mnepeBecTH THDHCTOP B [IPOBONALLHMA pEXUM.
Crpenka umamepurenvioro upubopa mpu 3TOM nepe-
XOOUT M3 NOJOKEHUA BHE WKaJbLl IO TPeNesoB IKa-
aet mpuBopa. [lpu naskatoit kmonxe 10 (Ic) ycra-
HOBHTL MepckmiodarteseM 2 u MoTeHUHoMeTpoM 3 3a-
naHHEIA  TOK Tupuctopa [r. [locme otmyckanus
kHOMKY 10 w3MepHTeabHBIE TpUBOp ONpenenaser fa-
IeHHe Hanpmkenua B THpucrope U, Ha mnpegese
1 B (npu wHaxatoit kuonke 16 (U;) ua npenene
30 B). Cxema uaMmepeHus gaHa Ha puc. 22.

6.5. Mamepenne rpuaxon

OHo aHaJOTHYHO M3MEPEHHIO COOTBETCTBYIOUIHX ITa-
pameTpoB THpucTOpoB. Mamepenue ocywecrsaserca
npu ofenx noaspxoctax ncrounuka Ucge, T. e mpu
Ha)kaToH KHomke 8 mau 9.

by means of the same controls and, if necessary,
by using also the push-button 22 for polarity re-
versal. Finally, whilst keeping the push-button
(10) I. depressed, the anode current is reduced
gradually with the selector 2 and potentiometer
3, in order to ascertain the value at which the
current drops suddenly to zero. Thus, the sought
minimum holding current Iy has been ascertain-
ed at the given control electrode current. The
measuring circuit is the same as that shown in
Fig. 22.

647 Voltage drop in the forward

direction — Ug

After preparing for the measurement according to
item 6.4.1., the push-button (15) Uggg must be de-
pressed. Then, the selector 2 has to be set to
100 mA and .with the potentiometer 3 a voltage
of approx. 10 V is set, whilst the push-button Ug,
is depressed. After which, the thyristor has to be
set in the conductive state by means of the selec-
tor 1 and the potentiometer 4. The deflection of
the meter drops from beyond the scale into the
scale range. Whilst keeping the push-button (10}
I depressed, the current [, flowing through the
thyristor has to be set to the given value by means
of the selector 2 and the potentiometer 3. After
releasing the push-button 10, the meter indicates
the voltage drop U; in the 1 V range. (When the
push-button (16] U, is depressed, the 30 V range
applies.) The measuring circuit remains the same
as shown in Fig, 22.

6.5. Measurement of triacs

This measurement is identical with the measure-
ment of the corresponding parameters of thyris-
tors. However, this measurement has to be carried
out at both polarities of Ug, i. e. with the push-
-button 8 or 9 depressed.




7. PBPIS MECHANICKE KONSTRUKCE PRISTROJE

Pristro] je v typizované skfini. Elektronick& ¢&ast
spolu s napdjelem je umisténa na desce s tiSténg-
mi spoji. Tato le2i na dvou pFién¢ch dhelnicich.

Ovladaci prvky jsou umistény na pfednim panelu.

8. PODROBNY POPIS ZAPOJENI
J
8.1. Zdroj kolektorového napé#ti

Z vinuti 4-5 sifového transformétoru se piivadi
napéti 23 V ~ a vede se na mistek z diod D4 - D7.
4smérnéné napeti se filtruje kondenzatory C3, C4
a vede se na regula¢ni potenciometr R24. Konden-
zétor C5 zkratuje kolektor méfeného prvku pro
stfidavou slozku na zem. Z néj jiZ jde napéti pfes
pfepina¢ polarity do pristroje.

8.2. Zdroj napé#ti pro bézi

Je zapojen obdobné&, mé v3ak navic stabilizaci dvo-
jici Zenerovych diod D2, D3 a odporem R1. g
Druhy prepina¢ polarity [krom& PNP — NPN]) je
uréen pro méteni FETQ pPi zaviracim pfedp&ti ga-
te, nebo pro méfeni zbytkového proudu lgg, tran-
zistord. Odpor R26 oddéluje zdroj od bodu, do né&-
ho2 je privadé&no budici stfidavé napéti (pfes kon-
denzatory C18, C19).

7. OINHMCAHHE MEXAHIJ'-IECKOH
KOHCTPYKLIUH HPHBOPA

[Tpubop ycraHoBAeH B THNOBOM wWKady. DAEKTPOH-

Hafd YacTb BMECTe ¢ WCTOYHHMKOM MUTARHUA pacroo-
Meusl HA TJAaTe MeYaTHOTO MOHTa)ka. JTa NJarta
YCTaHOBJIEHA Ha OBYX HONEPEYHBIX YTOJAbHUKAX. Jie-
MEHTHl YNpaBJeHHSA pACcTOJIOMKeHBl Ha nepenHed ma-
HeJH.

8. IIOAPOBHOE OINMCAHHE CXEMBI

8.1. Hcrounuk HanmpsaKeHHS KOJJeKTOpa

C ofmorkm 4 -5 cereoro TpaHchopmaTopa CHUMA-
eTca mnepeMeHHoe HampskeHue 23 B u momaerca
Ha BBIIPAMHTENb, COGPAHHBIL MO CXEME MOCTAa HA
nuonax D4 - D7. BunpaMiennoe HanpsxeHue cria-
muBaeTcA kounencatopamu C3, C4 u monaerca Ha
peryauposouHbi motenunomerp R24. Komnmencatop
C5 sakopauMBaeT KOJJIEKTOP HM3MEPACMOTO 3JIeMeH-
Ta [10 [EepeMEHROU cocTaBasgouleli Ha seMaw. C Hero
CHMMAeTCA HallpA)kKeHHe, IONaBaeéMoe uepes nepe-
KJII04aTeIb TOJAPHOCTH B Mpubop.

8.2. Hcrounnk Hampa)keHma HATaHMA Gasm

HerouHuK uMeeT aHaNOTHUHYIO CXEMY, HO, KpoMe
TOro, oH ocHameH mapoit crabunmtpoHos D2; D3 u
conporusaerueM R1. Bropo# nepekiodaTens noasap-
HOCTH (KpoMe p-n-p — n-p-n) TNpemHasHa4YeH 1A
namepeHun Ttpausucropos, FET npu samupaomem
HATIPSKEHUH CMeUleHHsA BeHTHJA HMJAH IJIA u3Mepe-
HUA OCTAaTOYHOTO TOKa Icpy TpaHsucropos. Comporn-
paenue R26 ofecnieuuBaer pa3BA3KY HMCTOYHHKA H
TOYKH, B KOTOPYIO MONAeTCA IEpEMEHHOe HampfXxe-
nue Boafymnenus (qepes xomnencaropu C18, C19).

7. DESCRIPTION OF THE MECHANICAL DESIGN

The instrument is housed in a standard cabinet as
employed by TESLA Brno for their electronic mea-
suring instruments. The electronic part of the
transistor tester, together with the built-in power
supply, is formed by a printed circuit board car-
ried by two transverse brackets. The controls of
the instrument are on the front panel.

8. DETAILED DESCRIPTION OF THE CIRCUITRY

8.1. Collector voltage supply

An AC voltage of 23 V is taken from the winding
4-5 of the mains transformer and applied to the
diode bridge D4 - D7. The rectified voltage is filter-
ed by the capacitors C3, C4 and applied to the
potentiometer R24. The capacitor C5 forms a short
circuit for AC voltage components between earth
and the collector of the measured semiconductor
device, from where the voltage passes to the me-
ter through the polarity reversing switch.

8.2. Base voltage supply

The wiring of this supply is similar to that already
described in item 8.1.; however, for stabilization
it uses a pair of Zener diodes D2, D3 and the re-
sistor R1. The second polarity reversing switch
(in addition to the PNP - NPN switches) serves in
the measurement of FETs at the cut-off bias of

the gate, or in the measurement of the residual

current Icg, of transistors. The resistor R26 sepa-
rates the supply from the point to which the AC
driving voltage is applied (via the capacitors C18,
C19).




8.3. Zdroj stabilizevaného stfidavého napdti
pro buzeni métenfch prvki

Je zapojen jako oboustranny omezovaé amplitudy
se Zenerovyml diodami D8, D9 a odporem R4. N&-
sleduje filtr, potlacujici &4ste¢nd vy38i harmonické
ofezaného signélu, tj. odpor R7 a kondenzétory
C6, C7. PFi meéfeni h,, Je pouZita na kaZdém roz-
sahu Iy konstantni budici drovefi, jeZ se méni de-
kadicky jen se zménou pracovniho bodu piepina-
¢em P3.2. Na viech rozsazich I, je stiidavy budici
proud béze iy asi 10X mensi nez I,. P¥i zm&né& roz-
sahu h,, (100 - 300 - 1000 - 3000) se méni citlivost
méficiho zesilovate. Urovei na bodu 22 (asi 1,85 V
~) se nastavuje trimrem R8.

PFl méfeni y,. je naopak konstantni citlivost zesi-
lovate a meéni se budici aroven prepinatem P1.1
— d&li¢ R27 - R30. Trimr RY je uren na nastavenf
stfidavého napéti na bodu 21 (75 mV ~).

:

8.4. Kolektorovy obved

Napéjecf napéti jde z pFepinace polarity NPN - PNP
na dekddu R40 - R45, kterd je norméln& zkratovédna
kontakty 7 - 8 tladitek Ugeg a U, PHF zvoleni tdchto
funkei dovoluji odpory R40 - R45 regulovat proud
do svorky C (s pFipojenym malym odporem a2
zkratem) potenciometrem R24. Odtud vede napéa-
jeni pies dal3i dekddu R46 - R50, mechanicky spfa-
Zenou s prepinatem I, Tato j' pouZita pfi méfeni
#8 snimdni dbytku, dmé&rného stfidavému
proudu kolektoru. Elektrolyty C23, C24 oddé&luji
ss slezku, odpor R51 uzavird ss obvod ve vstupu
opera¢niho zesilovate. PFl méfeni ¥ je konstant-
né pouZita &4st dekady R46 + R49 — pfeping se
kontakty 4b-5b-6b tladitka y,,. Celd dekada je

hl’le
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8.3. Hcrounux crabunuamposanmoro nepeMeHHOro

HAUDAKEHUR ANA BO3OyxIeHHs mMIMepAeMbix
3NEMEHTOB y

On cofipan mo exeme mByxcTopommero OrpaHuYHTeNns
aMIUITY sl Ha erabuantponax D8, D9 u comporn-
saeaun R4. Jlanee B ucrounumke umeercs PunwTp,
KOTODBlfi YACTHYHO NONABMAET BHICUIME TAPMOHWKM
OTPaHM4EHHOTO CHIHaja, COCTOAMIMIA M3 COMpPOTH-
srenus R7 u wommencatopos C6, C7. Mpu H3aMepe-
Hun hye Ha xaxmom mpenmene I memomssyercs mo-
CTOAHHLIH ypOBEHb BOSGYKIEHUA, KOTODHI MaMe-
HACTCA NEKANMYECKH TOMBKO: MK ‘ HIMEHEHNY' pexu-
Ma paGoTe mepexmouarenem P3.2. Ha scex mpene-
Jax Iy nmepemensiii ToK BO3Gykmenms Gaast ip npu-
6msurensno B 10 pas membure Toxa Iy Ilpr usme-
HeHWH mnpenenos hy,. (100 - 300 - 1000 - 3000) ma-
MEHACTCA YYBCTBUTENBHOCT: W3MEPHTENLHOTO YCH-
autens. Yposewb curmana B Touxe 22 (npuba.
1,65 B mepem.) ycramasamsaercs TMOACTPOCYHUKOM
R8. Ilpu mamepemun y.i. Hao6opoT uMMeeT MecTo
MOCTOAHHAS YYBCTBUTENBHOCTH YCHJIHTEAd W H3Me-
HSACTCA YPOBEHB BOSOYKEEHHA mepexmiouaretem P1.1
— memutens R27 - R30. IMomcrpoeunux R9 npen-
HA3HAYEH JIA YCTAHOBKM NEPEMEHHOTO HANDSKEHUS
B Touxe 21 (75 mMB mepem.,).

8.4. Cxema xoxxempﬁ

Hampsamenne nuranus caumaercs ¢ HepPeKIIOYaTeN A
OOMAPHOCTH N-P-N — pP-N-p W MOM@eTcs Ha JeKamy
R40 - R45, xotopas mopmaasHo IYHTHDYETCA KCH-
TakTaMe 7 - 8 wmomok Ucgs u Uj. TIpu ycramosxe
3TUX pexumMOB paboTel compormBmenus R40 - R45
Ral0T BO3MOXHOCTL PEryAMpOBATE TOK, TOaBaeMblit
Ha sakuM C (¢ NOARMOYEHHBIM MANMM COTMpPOTH-
BJCHHEM BILJAOTH IO KOPOTKOrO 3aMBIKAHMA) TIOTEH-
unomerpom R24. Jlanee manpsxenie muranus ue-
pea mocaenyiowryio nexany R46 - R50, mexammuec-
KM COUPSKEHHYIO ¢ nepexkmioyateneMm lg, MOCTymaer
nanze.

llexaza npennasHaweda nus H3Mepenma bae nna
CHATHA NafeHHd, NPONOPHUOHANBHOTO TepPEMEHHO-

8.3. Stabilized AC voltage supply for driving the
measured semiconductor device

This supply is a double amplitude clipper with
Zener diodes D8, D9 and resistor R4, followed by
a filter for the partial suppression of higher har-
monics of the clipped signal. This fllter Is formed
by the resistor R7 and eapacitors €8, C7. In hy,,
measurement, 'in each range of Iy a constant driv-
ing level is employed which changes decadically
only when the working point is altered with the
switch P3.2. In all the I; ranges, the AC base driv-
ing current iy is approximately ten times lower
than'I;. When the h,, range is altered (100, 300,
1000, 3000}, then the sensitivity of the measuring
amplifier changes also. The level of point 22
(approximately 1.65 V AC) can. be set with the
trimmer R8. On the other hand, in Y2 measure-
ment, the semsitivity of the amplifier is constant
and the driving level is altered with the switch
P1.1 — divider R27 — R30. The trimmer R9 serves

- for adjusting the AC voltage at the point 21

(75 mV AC). . ’

8.4. Collector circuit

The powering voltage passes from the NPN - PNP
polarity change-over switches to the decade R40 -
-R45 which is neormally short-circuited by the
contacts .7, 8 of the push-buttons Uggs and U,.
When these functions are selected, the resistors
R40 - R45 allow control of the current flowing to
the terminal C (with a low resistance or short
circuit connected) by means of the potentiometer
R24. From there, the powering passes on to a
further decade R46 - R50 which is ganged with
the switch l; the latter is used in h,,, measure-
ments for picking up the voltage drop which is
proportional to the AC collector current. The
electrolytic capacitors €23, C24 separate the DC




onf Ucgs @ U, zkratovdna kontakty 8- 8 tla-
s &1 U,. Odtud jde napajeni kolektoru na
dekddu proudu I- R58-R63 a z ni jiZ na
tor a svorku C. Dekédda je (stejn& jako
ostatni métici dekaddy) zapojena tak, Ze
latni pfechcdové odpory kontaktd pfepina-
totiz zapojeny aZ ve vstupnim obvodu ope-
zesilovace, jehoZ vstupni impedance je F4-
k kQ.

napéti jde z pfepinaédi NPN - PNP a PO-
U; pres oddé&lovaci odpor R26 (pro s!fida-
zku) na dekddu odporii R34 - R39, kterd
ozsah nastaveni proudu I;. Tato dekdda je
enf FETO zkr.(ovdna kontakty 8 - 9 tladitek

u stejnosmérného proudu R53-R57 a' od ni
a kombindtor a svorku B. PFi stisknuti Icg, Je
Spoj prerusen kontakty 7 -8 tlacitka Iggq.

méFen! h,,. jde stfidavy signal z bodu 22 pfes
takty 8b-9b tlacitka h,, a nfes C18, C19 na
ktery odpor z dek&dy R34 - R39 a odtud do béaze
€ho tranzistoru. " . -

‘méFeni y,,. jde stfidavy signél z bodu 21 na da-
‘R27.R30 (pfepina¢ rozsahd 1-3-10-30 mA/
a pres kontakty 8a, 9a tladitka y,. a 7b-8b

.- Déle jde napéjeci proud b4ze na méFici

MY TOKY KOJLIEKTOpa. JJISKTPOJIUTHYECKHE KOHMIEeH-
catopet C23, C24 ocymecTBAAIOT pa3BA3KY MOCTOAH-
HOM cocTaBagomied, conpotusaenne R51 aamuikaer
uenes MOCTOAHHOTO TOKa BO BXONHOH cxeMme omepa-
UMOHHOro ycmaurtens. [Ipu umaMepenum y.. mnocro-
AHHO WCHOJIB30BaHa 4acTh Oekanst R46 - R49, ouma
mepekodaerca KoHtaktaMu  4b - 5b - 6b  xHomxm
21e. Bes nexana mpu uamepennu Uces u Uz samyn-
THpOBaHa KOHTakTaMud 8 -9 kuonkamu Ucps mam
U;. Hanee HanpskeHme NUTaHHA KOJMJIEKTOpa [10-
CTYMaeT Ha W3MEPUTENbHYI0 HeKaly Toka [c R58 -
-R63 u or Hee umer Ha kommyTaTop m 3axmm C.
Hexana, (Tak e, Kak u OCTa/bHble H3MepPUTENBHbBIC
meKalbl) BKJIOYEHA TakK, YTOORl He CKA3LIBAJIMChH Me-
PEXONHEIE COTIPOTUBISHUA KOHTAKTOB IIEPEKTIONATENA.
[Jeno B TOM, YTO OHM BKJIOYEHBI TOJBKO BO BXOLHYIO
Uenb ONEPALMOHHOTO YCUJIMTENs, BHIXONHOE COMpO-
TUBJEHUE KOTOPOTO COCTABIAeT COTHH KOM.

85 Cxema 6aanr

Hanps:xenne muTaHua nocTymaeT oT HepeksiouaTe-
as n-p-n — p-n-p u [IOJIAPHOCTS Ug uepes pas-
BA3biBalollee conporusieHwe 'R26 (zaa mepemen-
HOH COCTABAAWINEH) Ha NeKaRy W3 TONPOTHBJIEHUMH
R34 - R39 ;koTopas omnpenciseT mpemen yCTaHOBKM
Toka lg. DTa mexkana nUpM M3MEpPEHUM TPAH3MUCTO-
pos FET saxopouesa komrtakramu 8 - 9 xmomox Ug
umn yo.. lanee Tox murammA 6assl nocTymaer B ua-
MepUTeNbHYI0 JeKaly MocTosHHoro Toka R53 - R57
T Ha KoMMyTaTop ¥ saxum B. [Ipm mamxartum Icgo
obpeiBaeTcA KOHTaKTaMu 7 - 8 wHomkm Icpo.

[Ipu uamepenuu h,,. nmepemeHHEll curHan mocTyia-
er or Toukum 22 uepes KOHTakTet 8b -9b xHomxu
hy,e n uepes C18, C19 Ha ozxo us compoTmBIeHHH
mexanst R34 -R39 u mamee B 6asy uamepsemoro
TPaHZHUCTOpA.

l'Ip.u H3MepeLHUH ¥i. MEPEMEeHHEIA CMTHAJA MOCTyHa-
er u3 1ouxu 21 x meamremo R27 - R30 (mepexmio-
uatens npenenos 1 -3 -10- 30 MA/B) u uepes wxou-

component; the resistor R51 completes the DC
input circuit of the operational amplifier. During
Y1 Mmeasurements, part of the decade R46 - R49
is employed permanently and is switched by the
contacts 4b, 5b, 6b of the y,,. push-button. When
the value Uggs or U; is being measured, then the
whole decade is short-circuited by means of the
contacts 8, 9 of the push-button Uggs or H,. From
there the collector powering current passes on to
the I. current measuring decade R58 - R63, from
where it reaches the combination field and the
terminal C. This decade (similarly to all the other
measuring decades] is connected so as to elimi-
nate the influence of the contact resistances of
the selector switch; the decade is connected to
the input circuit of the operational amplifier, the
input impedance of which is of the order of hun-
dreds of kQ. s

8.5. Base ciréuit

The powering voltage passes from the NPN - PNP
polarity change-over switches and the push-button
POLARITY Ug, via the separating resistor R26 (for
the AC component) to the resistance decade R34 -
- R39,, which determines the range for Iy current
setting. When FETs are measured, this decade is
short-circuited by the contacts 8, 9 of the push-
-button U; or y.. The base powering current
passes further to the DC measuring decade RS3 -
-R57 and from there to the combination field and
the terminal B. When the push-button I, is de-
pressed, this path is interrupted by the contacts
7, 8 of the push-button Iggq.

When h,,, is measured, then the AC signal passes
from the point 22, via the contacts 8b, 9b of the
push-button h,,, and via C18, C19 to one of the
resistors of the decade R34-R39 and from there
to the base of the measured transistor.

When the y,,. value is measured, then the AC sig-
nal passes from the point 21 of the divider R27 -
- R30 [(selector of the ranges 1, 3, 10, 30 mA/V}
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tladitka h;,. ptimo (pres maly odpor dekddy R53 -
- R57) na gate FETu.

8.8. Mé&Fici zesilovas

Je napéjen ze zdroje +125 Vv, stabilizovaného Ze-
Nerovfmi diodami D12, pi3, Vinuti na sifovém
transformétoru Je stingné, ProtoZe cely zesilovag
Pfi méfeni prouda je »Plovouci, neukostfeny. Kon-
denzatory C10 - C13, jakoZ i C15 a Clenem C16, R21

prepinani funkei. Odpory (v poradi od interni plo-
vouci zems zesllovace) R19-R31-R32- R33- R22
tvoli zpétnovazebni déijz zesllovade, uréujici zisk

nacich kontakti (1, 2, 3 na viech tladitkdch funk-
c’), kterymi se zapojuje na jednotlivé méfici de-
kéddy nebo na déli¢ pro méFent napéti, slozeny z
odporidt R65, R52, PMp. pfi rozsahu 1 v RB4.

9. POKYNY PRO UDRZBU PRISTROJE

12

TakTel 8a, 9a kuomku Yaie # 7b - 8b wkumomxm h;.e
HEIOCPEACTBeHHO (uepes maoe COTIpOTHBJIEHME pe-
Kamet R53-R57) ga sarpaxnalomuit  saexTpon
EET.

8.6. Uamepurensnuri YcHaHTE R

KOB ABIAETCA »mnamaommme«, 1, e HE CcoexHHeH
¢ xopmycom. Konzencatops: C10 - C13 TaK Xe, Kak
# Cl15 u uenowka C16, R21 obecneumsamor ycToi-
IMBOCTD ONEPALHOHHOrO ycuauTeRs. Ouonsr D18,

JOBaTenbHOCTH oT BHYTpeHHero PMJIaBaUIETO« ycn-
mutens) R19 - R31-R32-R33. R22 ofpaayior ze-
JATeNs 06paTHOH cAay YCMIIUTeNsA, onpenenmo-
WHE Kospduiment yculeHus (oM. KpaTkoe ommea-
HHe OPUHUANA meficTauq). Bxon uamepureanmoro
YCWIHTENA MexIy Ttoukamm 29 y 31 wonxmouen
K pAmy nepexmouaiommx KoHTakToB (1, 2, 3 peex
KHOIIOK, TepeKJioNaniux PEXEM paboThi), ¢ mo-
MOUIBIO KOTODEIX BXOX moxkmioudaerTcs x OTIENRHEIM
M3MEPUTENBHEIM neKanaMm mwaum i AETUTeNI0 AAA H3-
MEPEHHA HANpAMKeHuix, CocTOAUIEMY U3 compoTHBIe-
HEit R65, R52 um R64 npu npexere 1 B,

9. YKABA.HPIH IO ¥Xony 3a NPUBOPOM

directly to the 8ate of the FET under test through
the low resistance of the decade R53 - R57 via the
contacts 8a, 9a of the push-button y,,. and the
contacts 7b, 8b of the push-button H,,,.

8.8. Measuring amplifier

The supply of +12.5 V which has two stabilizing
Zener diodes D12, D13 serves for powering the
measuring amplifier. The pertaining winding of
the mains transformer is screened, as the whole

R33, R22 form the feedback divider of the ampli-
fier for gain determination. The input of the mea-
suring amplifier, between the points 29 ang 31, 1s

decades, or to the divider for voltage measure-
ment which is composed of the resistors R85, R52
and, if the 1 v range is set, also of Re4.

9. INSTRUCTIONS FOR 'MAINTENANCE OF THE
INSTRUMENT

The transistor tester BM 529 is one of the TESLA
instruments of  the “service* class; consequently,
it is not very sensitive to how it is handled. The
circuits of this instrument and the meter are
protected against overloading. Incorrect combina-




~ stavené vgchylky (je-li vylougeno,
~ mohlo mit jinou piicinu).

Tt prlstroje jsou

‘icﬁi strance Je nejvice naméhanou soudédst-

~ drzdk tranzistord na panelu (&s. patent
132426), tlatitkovd souprava a prepinae. Viechny
dily jsou snadno pFistupné a demontovatelné

D gejmuﬂ Krytu piistroje a stitku. Po sejmuti Kry-

také snadno pfistupné kontrolni
mefici body uvnitk pristroje. Spatna funkce téchto
diln se projevi nespolehlivymi kontakty, coZ l1ze
indikovat na vestavéném méfidle jako kolisani na-
3e by kolisdni

seffzeni a otidténi kontaktli se provede b&Znym
zpilisobem napruzenim a odisténim.

10. POKYNY PRO OPRAVY

PFi odkrytovani piistroje pro opravu nebo adrzbu
je tfeba dodrZet zésady bezpe&nosti prace na &és-
tech pod elektrickym napétim. Vykazuje-li pfistroj
nespravnou nebo nespolehlivou funkci, kontrolu-
jeme nejprve spravnou &innost obvodid a nastavo-
vacich prvkd pro nastaveni stejnosmérného pra-
covniho bodu mefené soucastky Ug, 1c. Tuto kon-
trolu provedeme nejlépe pomoci ptistroje Avomet

11 nésleduficim zplisobem.

10.1. Nelze nastavit U

Ot&&ime knoflikem Ucg (3) od nuly na max. hodno-
tu Uge. Avomet ptipojeny podle obr. 24 musi uka-
zovat napéti 0 + 25 V- Neukazuje-li Avomet Zad-
né napé&ti, kontrolujeme:

pamue Mool xoMOUHAUMH KHOTIOK TaK)Ke He BBI3bi-
paer seixon npufopa ma CTpOA. C MexaHWYeCKOH
rouxu apeHus nauboiee HATPY/KEHHBIM 3JEMEHTOM
apigeTcA AepkaTenb TPAH3UCTODOB Ha nanenu (CM.
4exXOCAOBALKMI MaTeHT 13 2426), KHOMOUHHK M Te-
peKJodaTes . Bce oTH y3JBl JEFKO IOCTYIHEL H J€I-
KO NeMOHTHDYIOTCA TIOC/Ee CHATHA KphilIKK npubopa
a wuTka. Ilccue cuATHA KPBILIKA npubopa TaKKe
ofecrieunpaeres JOCTYym X KOHTDOJILHBIM H3MEDH-
TeNpHBIM TOYKAM BHYTPH npubopa. HenpasuapHad
pa6oTa 3THX 3JEMEHTOB MpOABAAETCA B HEHANEKHBIX
KOHMTAKTAX, 4TO MOXKHO OMNpefesdTh ¢ noMomBbIo
BCTPOGHHOTO M3MEpATEIBHOTO npubopa Mo HEMOCTO-
AHCTBY YCTaHOBJIEHHOTO orkaonenns crpeaku (ecau
HCKMOYeHa Opyras npuyuHa HeMoCTOAHCTBA MOKas3a-
uus npubopa).

PerynupoBka u HMCTKA KOHTAKTOB OCYIECTBJIACTCH
obbunbM crocofoM — Hanpy)KUHMBaHHEM # WHCT-
KOM.

10. YKA3AHHA MO PEMOHTY

Tocne cHATHA KphIWEK npubopa
yxona HeobxomMMO cofmonaTe
Ge20TMaCHOCTH, KacalomHUecs yacTeil, HAXONAUIHXCA
Mol BMSKTPUUECKUM HANpAKEHHEM. Ecau npubop
paBoTaeT HeNpaBUALHO HIH HeHANEXKHO, TO, B mep-
BYI0 Ouepenb ClenyeT IPOKOHTPOJIMPOBATE TPAaBHIb-
uyo paory uened H yCTAHOBOWHEIX JJMEMEHTOB,
ipenHa3HAYEHHBIX LA yCTAaHOBKH TMOCTOAHHOTO pe-
suma paboTel W3MEPAEMOTO anemenra Ug, Ic. ot
KOHTpOJb Jiydile BCETO OCYUIECTBHTh € MOMOILIBIO
npubopa ABOMET I caenyomum 0o6pa3oM.

ANA pEMOHTa HJIH
npaBuia TEXHUKH

10.1. Hepo3mowxHO yCTAHOBHTE Uce

Bpamars pyuxy Uce (3) or HyaA DO MaKCHMyMa
anagenuit Ugcg. ABOMET, MOAKJIOMEHHBIH MO pHcC.
24, pmoneH MOKAa3HBATH HampsKeHUe 0+25 B
muu. Ecam ApoMeT HE [oKa3hBaeT HHMKAKOro Ha-
[pSKEHHA, TO CAEHyeT POKOHTPOJNAPOBATE:

tion of the push-buttons cannot cause damage to
the instrument. From the mechanical point of
view, the components most exposed to wear are:
the transistor holder on the front panel (CSSR
patent No. 13 2426), the push-buttons and the se-
lectors. All these components are easily accessible
for dismantling and repair after removing the
cover of the instrument and its front panel cover-
ing plate; also the measuring points of the in-
strument circuitry thus become easily accessible.
Incorrect operation of the mentioned components
due to intermittent contacts manifests itself on
the meter by fluctuations of the adjusted deflec-
tion (if it is certain that there is no other reason
for such fluctuations).

Adjustment of the contacts and their cleaning
have to be carried out in the usual known manner.

10. INSTRUCTIONS FOR REPAIRS

Whenever the covers of the instrument are remov-
ed, it is necessary to observe the safety measures
concerning work on equipment carrying high volt-
age. If the instrument operates incorrectly, or if
its functions are not reliable, then first of all the
circuits'of its controls which serve for setting the
working point Ug, Ic of the tested semiconductor
device must be checked. For this purpose it is
best to use a universal measuring instrument, such
as the Avomet II, in the following manner:

10.1. The voltage Uc; cannot be set

The selector (3) Uce has to be turned from zero
to maximum. The Avomet 11 connected according
to Fig. 24 must indicate a voltage rising from 0
to 25 V minimum. If no voltage is indicated by
the Avomet, it is necessary to check the following:
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a} zda je dobry kontakt kolitkd v kombinatoru

b) zda na vstup kombinatoru, ktery je ‘propojen
se zdifkaml C, B, E (23) na panelu, je pfivede-
no napéti mezi C a E.

c) zda obvody sifového usmériiovate Ppro napéti
Uc. predevsim diody D4 + D7, kondenzéatory C3,
C1. C5 jsou dobré a zda je v potddku potencio-
metr R24, na jehoZ b&Zci musi byt stejnosmérné
napdti Ucg nastavitelné od asi 0,2 do 25 N

soutasné kontrolujeme, zda po stisknutf tlagitka
U.¢ ukazuje meridlo BM 529 stejné napéti jako Avo-
met. Pfitom Je plnd vychylka mésfidla na BM 529
z 25 V. Ukazuje-li Avomet napéti, ale méfidlo
BM 529 napéti neukazuje, zjistime, zda se napéti
U dostava pti stlateni tladitka Ucy pfes odpory
R64, R6S5, R5Z na vstup meFiciho zesilovale, tj. na
body 29 - 31 desky s tisténgmi spoji. Potom meéfime
v bodech 5a tlacitka 13 a tlatitka Ug a zkontrolu-
jeme, zda je po stisknuti tlatitka Ugg propojena
elektroda 3 operatniho zesilovace s bodem 4a tla-
titka Ugcgs. Kontrolujeme napéjeci napéti operaéni-
ho zesilovate +U a —U a jsou-li v poiadku, vy-
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a) HaJeXHOCTb KOHTAKTA WTHTOB B KOMMYTaTOPE;

by .

5 )
. U,

Obr. 24 Puc. 24 Fig. 24

§) HanguuMe HAMPANKEHHA MEXLY C u E Ha BXxome
KOMMYTATOpa, KOTOPHIH COERMHEH C 32KUMaMA
C, B, E (23) na maHend;

B) yGenuTbCA B TOM, UTO LemH ceTeBoro BHINPAMH-
tensn manpmmenns Ucg, Mpexne BCEro AMOABI
D4 + D7, xouzencaropst C3, C4, C5 ncopaBHB
| 4TO WCIpaBeH TOTEHIMOMETP R24, Ha nBHX-
ke KOTOpOTO ROMDKHO OHITh HaIpPIKEHHS 10CTO-
ammoro Toxka Ugg, peryampyemoe B npenenax
npu6ba. 0,2 B — 25 B MuH.

OnHOBpeMEHHO TIPOKOHTPOIMPOBATE, qTO mTOCHe Ha-
watun Ha kmonky Uce mpubop BM 529 noxasniBa-
er Takoe ke HanpSKEHHe, KaK ¥ ABOMET. Tpu 3TOM
moHDe OTKJoHeHWe mpubopa BM 529 = 25 B. Ecimu
ApoMer MOKadHWBaeT . HanmpsoReHme, HO npubop
BM 520 ne nokasmiBaeT HampsxeHHue, TO neoGxonH-
MO ONpeReauTsh, ‘TOCTymaeT Jau uanpaxenne Uce
TIpY HAKaTHH Uce 4epe3 cOnpOTHBAECHHA R64, R65,
R52 Ha BXOL U3MEPHTENbHOTO yCHJMTEAR, f. e. HA
roury 29 - 31 MAATH TEYaTHOTO MOHTaXa. Ina ato-
ro OCYmeCTBJReTCA H3MEpeHue B TouKaX 5a KHOM-
oit lg, B UETAX 53 KHOWMKOH Ug ¥ TPOKOHTPOAXPO-
BATh, COENUHEH JHU rocje HAXaTUA Ha wwonky Uce

a) whether the .contacts of the plugs In the com-
bination field are reliable;

b) whether the input of the combination field,
which is interconnected with the terminals (23)
C, B, E on the panel, obtains voltage between
C and E;

c) whether the circuits of the mains power recti-
fier which supplies the voltage Ugg are fault-
less, especially the diodes D4 - D7 and the capa-
citors C3, C4, C5 and whether the potentiome-
ter R24, on the slider of which the voltage Ucg
must be adjustable from approximately 02 Vv
to minimum 25 V, is in order.

Also it is necessary t0 ensure that after depress-
ing the push-button Uce the meter of the BM 529
transistor tester indicates the same voltage as the
Avomet. The f. s. d. of the meter must be 225 V.
If the Avomet indicates a voltage, but the meter
of the transistor tester does not, then It must be
ascertained whether the voltage Uy passes through
the resistors R64, R65, R52 to the input of the
measuring amplifier, i. e; to the points 29-31 of
the printed circuit board, when the push-button
Ucg I8 depressed.'rheremre, it is necessary to carry
out the measurement on the point 5a of the push-
-button lg, in the circuits sa of the push-button Ug
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manime MAASO2. Nedojde-li k odstran&nf zévady,
odesleme plistroj na opravu.

10.2. Nelze nastavit Ic

Je-li funkce Ugg Sprévné, kontrolujeme spravnou
¢innost méticiho zesilovade ve funkci stejnosmér-
ng mA-metr. To provedeme tak, Ze stiskneme tla-
Zitko U; a l¢cgo, dO drzéku mezi C - E zapojime Avo-
met 11 nebo NR50 podle obr. 25 a pfepindme roz-
sahy lc. nastavime plnou vychylku na BM 529 po-
tenciometrem Ug; & odetitame na Avometu 11, nebo
na Cislicovém voltampérmetru Metra NR 50.

anexTpon 3 OMEPAUMOHHOrO yCHIUTENR € TOUKOM
4a wmonxu Ucps. TIPOKOHTPONMpPOBATh HAanmpRKEHHE
OUTaHKA OMEpaLMOHHOTO YCHIMTENA 4+Un —Un
ec/ii OHM MCIpaBHbl, TO 3aMEHHTBL MAA 502. Ecau
jae MoCTe JTOTO HEMCIPABHOCTH HE YCTpaHeHa, TO
npubop caeayeT GTNPaBUTh HA PEMOHT.

10.2. Hensaa ycraros#Ts Ic

Ecnu cxema Ugp paforaer MpaBHJBHO, TO Heobx0-
AMMO TIPOKOHTPOIHpPOBATE pafioTy H3MepUTENbHOrO
yCHAHTENA B PeXUME MHJIMaMIepMeTpa MOCTOAH-
HOTO TOKa.

Ilas 3TOrO CReAyeT HaXaTh Ha KHONKY Uz u Iceo
B lepiaTeln MeXIy C-E sxmounts Asomer Il
was NR50 mo puc. 25 M [EPEKMOUUTH npefens
I, yCTAaHOBMTH MOJHOE OTKJOHEHHE MO BM 529 mo-
rennuomerpoM Ucp ¥ OTCUMTaTh 3HAHUCHHE no ABo-

mery 1l, mam mo uugposoMy BOJLTAMIIEPMETDY

»Merpa NR50«.

and to test whether there is a connection between
the electrode 3 of the operational amplifier and the
point 4a of the push-button Ucgs after depressing
the push-button Ucg. The powering voltages 4+ U
and — U of the operational amplifier have to be
checked and if they are tound correct the opera-
tlonal amplifier MAAS02 itself will have to be ex-
changed. Should even this exchange not result in
remedy of the defect, then the instrument will
have to be sent to the makers for repair.

10.2. The current I cannot be set

Provided the functioning of the Uge 18 correct, the
operational amplifier must be tested in its function
as DC milliammeter. The procedure is as follows:
The push-buttons U, and Icgo have to be depress-
ed. A milliammeter (Avomet Il or digital voltam-
meter Metra NR50] has to be connected to the
terminals C and E of the transistor holder accord-
nig to Fig. 25, and then by switching the ranges
of 1., full-scalle deflection of the meter of the
BM 529 transistor tester has to be set by means of

- the potentiometer Ucg. At the same time, the indi-

cation of the employed reference milliammeter
has to be followed.

Rozsah Ic gocaso Afo'};;m NRS0
1 uA 1 uA 18 1 uA +3%
10 pA 10 gA 10 4A +3%
00 wA | 100 gA 100 pA E3% 100 A Ta%
1 mA 1mA 1 mA +3% 1mA +3%
10 mA 10 mA 10 mA +3% 10mA £3%
00mA  100mA  100mA 3%  100mA 3%

Indication Display

MMokasax ja¢ ue b
HPF(J;IM 95'1:;352‘;“ ra;f:;. NR 50 Ic range Il.)n: g::lt;?!g on Avomet I1 on NR 50
1mxA - 1 MEA 1 uxA 3% 1 uA 1 A 1 uA +3%
210 MxA 10 mxA 10mrA +3% 10 pA 10 A 10 pA +3%
100 MxA 100 mxA 100 mxA +3% 100 mxA +3% 100 uA 100 wA 100 pA +3% 100 pA +3%
1 MA 1 MA 1mA 3% 1A +3% 1 mA 1mA 1 mA 3% 1mA +3%
10 MA 10 MA 10MA +3% 10mMA +3% 10 mA 10 mA 10 mA +3% 10 mA +3%
100 MA 100 MA 100wA +3% 100MA +3% 100 mA 100 mA 100 mA +3% 100 mA +3%

Ukazuje-1i Avomet proud, ale méFidlo BM 529 nulu
nebo nesprédvnou hodnotu, je chyba v tladitkové
soupravé, prepinatich nebo méficim zesilovaéi.

- Prov&ffme podle schématu zapojenf tlatitkové sou-

pravy a hodnoty odpord pro sniméni I (R58 +R63).

Ecau ABoMmeT MOKa3bIBaeT TOK, HO npubop BM 529
JaeT HyJieBOe OTKIOHEHHe HJu MOKA3BIBAET Hempa-
BHJLHOE 3Ha4YeHHe, TO He HCNpaBeH KHOIIOYHHK, Me-
pekjpouaTelH  UAH H3MepUTeNbHBIA  YCHIHUTENDb.
Ipopeputs TO CXeMe KHOMOWHAK K sHadeHud CO-

If the Avomet indicates & current, but the meter
of the BM529 transistor tester indicates zero oOr
an incorrect value, then the defect is either in
the push-button set, in one of the selectors, or in
the measuring amplifier. The wiring of the push-
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je-11l zapojeni a hodnoty v potddku, vymé&nime ope-
ratni zesilovaé MAAS502. Po vyfmén& MAAS502 mu-
sime provést znovu dostaveni nuly. KdyZ ani po-
tom pkistroj nepracuje sprdvnd, je tfeba jej zaslat
do vyrobniho zavodu.

10.3. Nelze nastavit I; nebo Ug

Je-li moZno nastavit Ugg, Iz uvedenym zpisobem,
avsak presto po nasunuti tranzistoru nelze Ig
u dobrého tranzistoru nastavit, kontrolujeme sprav-
nou funkcl. zdroje Iz (Ug). Postupujeme obdobné&
jako pFi kontrole Ugg, Ic.

Je-11 stisknuto pouze tla¢itko NPN, mé&iidlo BM 529
musi ukazovat nulu.

Rozsah Iy v poloze 10 mA.

Pripojime Avomet jako voltmetr mezi E-B podle
obr. 26. Otacime knoflikem 4 od nuly na max. hod-
notu a Avomet musi ukazovat napéti Ug=0~+
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npotupaeruit aaa caarua Ic (R58 - R63). Ecam
CXeMa W 3HAYEHMA HCMPaBHBl, TO 3aMEHHUTh OMepa-
uMoHHBINT ycuauTens MAA 502. [locre 3amennt
MAA 502 neo6xXoauMo CHOBa ITPOM3BECTH YCTAHOB-
ky Hynaa. Ecom maske mocne atoro mpu6op ue pao-
TaeT [pPaBHJIBHO, TO €ro CJlelyeT OTIpasUTh Ha pe-
MOHT Ha 3aBOJ-H3TOTOBUTEb.

0+3MQ

ﬁ"

Q I e

Obr. 25 Pac. 25 Fig. 25

10.3. Hepo3moxuo ycramoBHTs Iy mam Ug

Eciu moxHo yctanoButs Uce, Ic B cooTserctBME
CO CKa3aHHBIM BBIILE, HO MOCJKE YCTAHOBKH TpaH3WC-
TOpa HEBO3MOXHO YCTaHOBHMTL lc y mcmpasHoro TpaH-
3UCTOpa, To HeOOGXOOWMO MPOKOHTPOJMpPOBAaTh Ipa-
BuabHOCTH pafiorsl mcrounuka Ip (Ug). INMoctymamor
aHajoragHo koHTpoao Ucg, Ic.

Ecnu HaaTa TOJBKO KHOMKAa N-p-N, TO M3MEPHTENb-
Helit mpuGop BM 529 nommkeH mokaseiBaTh HYJIB.

[Ipemens Iy coormercTRyer mosoxenmio 10 MA.

TMonkmounTs ABOMET B KauyecTBE BOJbTMETPA K TOY-
kaMm E - B mo puc. 26. Bpamarte pyuxoit 4 or Hyaa
IO MaKCHMaJbLHOTO 3HA4eHUA W ABOMET JOJIKEH 10-
kaswBaTh Hanpsxenwe Ug =0 + 25 B mux. Ecmm

-buttons will have to be checked for correctness
according to the wiring diagram of the instrument
and the values of the resistors for [. sensing
[(R58 - R63) measured. If the wiring and the re-
sistors are in order, then the operational ampli-
fier MAA 502 will have to be exchanged and the
electrical zero readjusted. If, even after. this ex-
change the instrument does not operate satisfac-
torily, then it will have to be returned to the
makers for repair.

10.3. The current I; or the voltage U; cannot be
set

If the values Ugg, I can be set in the described
manner, but the current [; cannot be set as re-
quired when the transistor is inserted then the
operation of the I; (Ug] supply must be checked
for correctness. The procedure resembles that for
checking the values of U and I.

When only the push-button NPN is depressed, the
meter on the panel of the BM 529 transistor tester
must indicate zero.

The selector Iz has to be set to 10 mA.

The Avomet used as a voltmeter has to be con-
nected between the terminals E and B as shown
in Fig. 26. When the potentiometer 4 is turned
from zero to maximum, the Avomet should indicate




+ 25 V... Neukazuje-li Avomet 24dné napéti, kon-
trolujeme:

a) zda je dobr§ kontakt kolikd v kombinatoru,

b} zda na vstup kombindtoru, ktery je propojen
se zdifkami B - E na panelu, je pfivedeno napé-
tf mezi B-E,

zda obvody usmériiovate zdroje Iz (Ug) Jsou
v potadku.

—

Cc

Soutasné kontrolujeme, zda po stisknuti tlaZitka
U, ukazuje méfidlo BM 529 stejné napéti jako Avo-
met.

Je-lt &innost podle a), b), c) sprdvnd, pFipojime
do dr?dku mezi B-E mA-metr (Avomet II. nebo
NRS0), stiskneme tlacditko Ig (13), pfepindme roz-
sahy I, kontrolujeme piné vychylky nastavenim Iy
na métidle BM 529, obr. 27. Kontrolu I pomoci
Avometu mdZeme provadét od 100 zA vgse. Pro
mensi proudy fe vhodné pouZit NR50. Udaj Avo-

ABOMET He MNOKa3biBaeT HUKAKOrO HAMpAXKEHHA, TO
caefyeT MPOKOHTPONHPOBATD:

v T,

Ig
O

mo)

Ig.Vg

Obr. 26 Puc. 26 Fi:. 26

a) HaJeKHOCTh KOHTAaKTa WITHHTOB B KOMMYTATODE;

6) yBenuThCcA B TOM, YTO Ha BXONE KOMMYTaTOpa,
KOTOpHIA coenuueH ¢ 3axuMamu B - E ma mawe-
SH, uMeeTcA HampsiKeHue Mexnay B - E;

B) yBenuThCA B MCNPABHOCTH LleMNeil BBITPAMHTENA
ucroynuka nurtaasa Ig (Ug). Y6enursca B oM,
4yro mocte Haxatua Ha kHonky Ug mnpuGop
BM 529 moxassiBaeT TaKoe )Xe Halps)XeHHe, Kak
u ABaMerT.

Ecmu pafora mo myskram a), 6), B) MCTpaBHa, TO

clelyeT K AepkaTemio Mexxay rtoukamu B - E mon-

xmounTs Munanuammepmerp (Apomer I mam

NR50), Haxars Ha kaomky lg (13), mepex/ouuTs

npenensl Iz W MPOKOHTPOJNHPOBATH MOTHOE OTKAOHE-

ume ycrauoskoi lp mo mpubopy BM 529 — puc.

27. Kourpoas 1 ¢ momomeio npubopa ABIMET MOMK-

Ho ocymecTeaaTs, HaumHas c¢ 100 MxkA ® BBOUE.

Jna MeHbUIMX TOKOB LieJecoofpasHO HOMNOJB30BATE

npuop NRS0. [Tokasaune npuGopa Asomer Il mam

the voltage U; =0 to 25 V minimum. [f the Avo-
met does not indicate any voltage at all, it is
necessary to check:

a) whether the contacts in the combination field
are reliable;

b) whether the input of the combination field
which is interconnected with the sockets B and
E on the panel obtains the correct voltage
between B and E;

c) whether the circuits of the rectifier in the I,
[‘UG] supply are in order.

At the same time, it is necessary to check whether
the meter on the panel of BM 529 indicates the
same voltages as the Avomet when the push-button
Ug is depressed.

If the results of the tests a), b) and c] are favour-
able, then a milliammeter (Avomet II or NR 50]
has to be connected between the terminals B and
E of the transistor holder and, by switching the
I ranges, the f. s. d. of the meter on the BM 529
panel has to be checked with the push-button (13)
Iy depressed (see Fig. 27). The Avomet is appli-
cable for 1 checking from 100. kA upwards. For
lower intensities, the digital instrument NR 50 has
to be used. The difference between the reading on
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metu II, pfipadn& NR 50 a méfidla BM 529 se nemé
1131t vice neZ o +3%.

NRE0 u mpu6opa BM 529 pomxunl oramuaThes
ApYTr OT npyra He Gosee, uem ma +=3%.

1A 1 .A

.
E & |
b «™ ()8
obr. 27
mA Puc. 27
Fig. 27
Rozsah 1 Udaj Odaj Uda] INpenen Tloxasaaue Moxasaune Tlokasauue
at’s  BMSs29 NRS0 Avometu I1 In BM 529 NR 50 Asomera TI
10 mA 10 mA 10 mA +3% 10mA +3%  10mMA 10 MA 10mA +3% 10MA -+3%
L I 1 mA 1mA +3% 1 mA +3% 1mA 1 MA 1mMA +3% 1MA -+3%
100 uA 100 A 100 A +3% 100 wA +3% 100 MxA 100MxA 100 MxA 3% 100 mxA -+3%
10 xA 10 wA 10 uA +3% 10MxA . 10 MxA 10 MxA -+3%
1 pA +3% 1 MxA 1 MxA 1 mxA £3%

the meter of the BM 529 instrument and that on
the employed reference milliammeter must not
exceed 3%.

]

c s}
tlorange 00 o N8 0 in Aol
10 mA 10 mA 10 mA +3% 10 mA 4-3%
1mA 1mA 1mA +3% 1 mA +3%
100 pA 100 yA 100 xA +3% 100 A +3%
10 pA 10 wA 10 pA +3%
1A - 1 4A 1 pA +3%

Ukazuje-li Avomet proud, ale BM 529 neméd v¢chyl-
ku, je chyba v tladitkové soupravé, pfepinaéich
nebo méficim zesilovadi. Tla¢itkovou soupravu kon-
trolujeme: podle schématu. Je-li zapojeni a soudést-

ky v poradku, vyménime MAAS502. Nedojde-li ani
_potom k odstran&ni zdvady, je nutno piistroj po-
-slat do opravny.

Ecau Asomer mokaamBaer Tok, Ho BM 529 He nmaer
OTKJOHEHHMA, TO HEHCIPaBeH KHONOYHMK, NEepeKio-
yaTeNu MIW M3IMEPUTENbHBIA ycHAuTenb. KHomou-
HUK [POKOHTDOJHMpOBAaTh mo cxeMe. Ecam cxema m
3JIeMeHThl MCOpaBHB, TO Heo0XOOUMO 3aMEHHTH
MAA 502. Ecau paxe mocle 3TOTO HEHCIIPAaBHOCTE
He yCTpaHeHa, To ipubop clielyeT OTIPaBUTH Ha pe-
MOHT.

If the reference milliammeter lndlcates a current,
but the meter on the panel of the BM 529 lnstru-
ment is inoperative, .then tl:;e mtect ls sm;er in
the push-button set, in .the aplectnrs. or in .the
measuring amplluer The push-hutmns have to be
checked according to the wiring diagram of the
instrument. If the wiring and the components are
in order, then the operational amplifier MAA 502
will have to be exchanged.

If, even after this exchange the instrument still
operates incorrectly, it will have to be sent to the
makers for repair.




0.4. Nelze m&Fit h;,, 10.4. Heso3moxHo #3MepHTs hoe 10.4. The value h,, cannot be measured

" Lze nastavit Uce, I, 1y 8 1ze urtit h,,¢. ale ve funk- MoXHO YCTAHOBHTEL Uce, Ic, lg u:MoxHO onpene- If the data Ug:, Ig,. Iz can be set and the value
{ hj. neukazuje mafidlo v¢chylku. V tomto pfi- auTh ho, HO B pexmme hoe npufiop He maer or- Dug measured, but in the mode h,, the meter is
~ padé kontrolujeme nejprve, zda na svorku B dr24- kaomenma. B aTom caydae HeoBXOLMMO CHauasMa mpo-  inoperative, then first of all it Is necessary to
u se dostava stfidavy budici signal 50 Hz po stla-  KOHTpOJHpOBATE HaJg@uYHe [epeMeHHOro CHrHazIa check whether the AC driving signal of 50 Hz
2. Neni-if na svorce B - E stfidavy signal, sosafyxneHus 50 [u nocne HaXaTuA hye Ha 3aXKHA- frequency reaches the terminal B of the transistor
kontrolujeme, zda je sthidavy signdl v bodé 9b tla-  me B nepxarens. Ecau Ha 3amume B - E mer nepe- holder after the push-button h,. has been de-
gitka h.,.. ddle zda je mezi R26 a C18 a zda je stfi- mensoro cmraaia, TO yBenuThCn B HAIUYMM Mepe- pressed. If there is no AC signal between the
. davy signél mezl 22 - 23 na desce s tidt&nymi spoji. MeHHOTO curHana B Touke 9b KHOMKH h;e, a TaK- terminals B and E, it is necessary to ascertain
Toto napéti méfime mezi B - E pomoci nf millvolt- ke MexAay R26 u C18 u, HakoHel, B HAAM4HH H€- ~whether there is one on the point 9b of the push-
metru napf. BM 494. : PeMEeHHOrO CMTHAJta MEeXIY 22 .23 naate HewaT- -button hy,, and between the resistor R26 and the
HOTO MOHTa)ka., JTO HaIlpAXEHUE H3MepAETCA MEeX- capacitor C18, as well as between the points 22
ny B-E c nomousi svunmusosstmerpa HY, wa- and 23 on the printed circuit board. This AC volt-
k zkontrolujeme, jaky stfidavy proud ip tefe do mpumMep, BM 494, age has to he measured with an AF millivoltmeter
béze. 3aTeM MPOKOHTPOJUPOBATH BETUTHHY nepemeHHoro  (e. 8. BM 494). Then, the AC current iy flowing
Pro tuto kontrolu provedeme zapojeni podle obr. Toka ig mpoTexawoiero B 6aay. Ilna atoro Kourpons into the base of the tested transistor has to be
cofipaTs cXeMy DO pHC. 28. 3 checked according to Fig. 28.

al‘D@IO

1 ‘ ° zﬁ hi‘e-

momO

Obr. 28 Puc. 28 Fié. 28 BM &94

V zapojeni podle obr. 28 pti stisknutém tladftku T[lo cxeme mo puc. 28 mpu Haxartoi KHomke hye With the push-button hj;. depressed, the AC volt-
¢ nomompio Muamusonstmerpa HY ma compoTuBae- ages u measured with an external millivoltmeter
(according to Fig. 28) and dependent on the mag-
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metu II,
1181t vice

Rozsah Ip

10 mA
1 mA
100 uA
10 pA
1 A

Ukazuje-!
ku, je c
nebo mét
trolujemi
Ky v poi
.potom k
slat do o

h,,. mame nf milivoltmetrem na odporu R nameéfit
napétf u ~:

it R momxHo GBITL MaMepeHO HanpAXkeHHe u ne-
le‘“

nitude of the employed resistor R and the
Iz range should be as follows:

Rozsah I R u~ [50 Hz) ip

10 mA 100 O 79 mV +5% 790 LA
1 mA 100 O 7.5 mV +5% 75 WA

100 wA 100 Q 750 uV +5% 7.5 uA
10 pA 1k 750 4V +5% 750 uA
1 A 10 kQ 750 LV 5% . 75 LA

Mpeanea Ig 'R u nepem. (50 ') in Ig range R AC signal u (50 Hz)
10 MA 100 Om 79 umB +5% 790 mMEA 10 mA 100 Q 79 mV 5%
I uA 100 Om 75mB -=5% 75 mxA 1 mA 100 Q 75mV +5%
10 MEA 100 Om 750 wxB +5% 75mxA 100 A 100 Q 750 uV 50
10 mxA 1 xOm 750 mxB +5% 750 wmxA 10 wA 1kQ 750 WV +5%
750 mxB 5% 75 MxA 1 A 10 kQ 750 WV +5%

| MxA 10 xOm

Dostévéa-1i se na svorku B stFidavy signal, ale pff-
stroj pFi meéfeni h,,, neukazuje vychylku, provede-
me kontrolu, zda méfidlo BM 529 ve funkci h,,,
reaguie na stfidavy proud mezi C-E. Provedeme
zapojeni podle obr. 29.

V zapojeni podle obr. 29 a pfi stisknutém tlaéitku
h,,. musime nam&Fit na rozsahu hy, =100 a pro
plnou vychylku méfidla nap&ti uce.

Fcam Ha saxuM B mocTynaer nepemeHHBbIA CMrHad,
Ha mpubop mpm uamepenuu h,. He maeT oTKJIOHe-
A, T0 HeoGxoxuMa yOemuThca B TOM, 9TO mpubop
BM 529 s pexume h,. pearupyer Ha mepeMeHHLIi
10k mexny toukaMu C - E. Cofpars cxemy mo puc.
19

B cxeme no puc. 29 u npm Hamaroi kHonke h,. He-
obxonumo Ha mnpenexe hy. = 100 m npu noxnom
OTKJIOHEHUH nmpufopa HanmpsXKeHHE Ucg

If the AC signal reaches the terminal B
meter does not indicate in h,,, measurem
it is necessary to check whether it res
all to AC signals applied between the ter
and E in the mode of h,, measurement.
has to be carried out according to Fig. 2¢
With the push-button h,,. depressed, the
ment of uc; according to Fig. 29 has to b
out within the range h;, = 100. For f. s.
meter on the panel, the following data |

Rozsah Ip Rozsah Ic UCE Mpenex Ip Tpeaea Ic UcE Ig range Ic range u
100 4A 100, mA 6.3 mVes 100 mxA 100 MA 6.3 MB a¢d. 100 wA 100 mA A 8,3
100uA
@ b Q- 100mA
’ Ip Ic
1008
hye
b are ’

Obr. 29 Pmc. 29 Fig. 29

1 — RC generétor 50 Hz
2 — nf milivoitmetr BM 494
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1 —~I'enepuop RC50 I'n
2 — Munnusonstverp HY BM 494

1 — RC generator of 50 Hz

2 — AF millivoltmetr BM 494




Je-1i sitidavy proud v obvodu B- E, reaguje-il ko-
lektorovy obvod na stiidavy proud, ale nespravné,
je zdvada v tlacitkové soupravé nebo odporovych
daelicich. Kontrolujeme podle schématu, pfipadng
provedeme vyménu MAAS502 nebo pfislusného vad-
ného odporu. Nepracuje-li pfistroj ani potom, je
nutno fef poslat do vyrobniho zdvodu.

10.5. Nelze métit y,,. FET#

Stejnosmeérny pracovni bod Ugg, 1. lze nastavit (viz
bod 10.1; 10.2). Zkontrolujeme, zda mezi G - E FETu
se dostiva stiidavé napéti. PFistroj BM 494 pfipoji-
me do svorek B - E. Potenciometr U; na nulu. Stisk-
neme tlacitko y.,.. Pfepina¢ y,,. do polohy 1 mS.
Potenciometrem R9 nastavime na B-E 75 mV.

V ostatnich polohéach y,,, naméfime:

Ecan nepeMenublit Tox mpoxoaut no uenx B-E u
KOAMEKTODHAA CXe€Ma pearupyer Ha MepeMEHHBIN
TOK, HO HEMNpABW.IBHO, TO HEUCMIPAaBeH KHOMOUHHK
MM JeluTenn Ha pesuctopaX. [IpokouTpoamposate
JeTMTeTH MO cXeMe M. B CJAydae HeoGXOAMMOCTH,
aameHuTs MAA 502 uau ke ofHapyxeHHOe Heron-
Hoe conporusienue, Ecimu maxe mocae aroro mpuGop
He paoTaer, TO ero HeoOXONMMO OTI[ABHTL Ha pe-
MOHT Ha CaB2X-H3TOTOBHTEb.

10.5. Heaoamoxkno M3MepHTh y,. TPARH3HCTOPOB
FET

Pewxuy pabors: no noctosudomy 1oy Ucp, Ic Mox-
#Ho ycraHosutTh (cm. myuxt 10.1; 10.2.). TIpoxon-
TpoaupoBatk, uro Mexay G - E tpauaucropos FET
HMeeT MecTo TnepeMeHHoe Hanpsxenue. [lIpufop
EM 494 noaxmouuts x saxumam B - E. IToreruuno-
merp Ug ycranoute Ha Hysb. Haats Ha KHomky
Y21e. IlepexmouaTens y,y. HEPEBECTH B TIOJIOMKEHHE
1 mC. Ilorerumomerpom R9 ycramosuts Ha B-E
75 MB. B ocTasibHBIX NOJIOKEHAAX Y310 AODKHO GBHITH
H3IMepeHo:

If an AC current flows between B and E, but the
collector circuit responds incorrectly to AC cur-
rent, then the defect is either in the push-button
set. or in the resistance dividers. The appropriate
tests have to be carried out according to the wir-
ing diagram of the instrument. If necessary, the
defective resistor or the operational amplifier
MAA 502 has to be exchanged. If, even then the
transistor tester does not operate satisfactorily, it
will have to be sent to the makers for repair.

10.5. The value y,, of FETs cannot be measured

The DC working point Ug., [. can be set (see
items 10.1. and 10.2.). It is necessary to check
whether there is an AC between the electrodes G
and E of the measured FET. The AF milliammeter
{BM 494) has to be connected to the terminals B
and E and the potentiometer U; set to zero. Then,
the push-button y,,. has to be depressed and the
selector (5) y,,. set to 1 mS. Then, the voltage of
75 mV has to be set between B and E with the
potentiometer R9. In the other positions of the
Y21 -S€lector, the Ugg values should be as follows:

Rozsah y2ie Uce Ipenen y2ie Uce Y21e range Uce
1 mS 75 mV 1 mC 75 mMB 1'mS 75 mV
I mS 23,7 mvV 3 MC 23,7 MB 3 mS 23,7 mvV
10 mS 75 mV 10 MC 7.5 mMB 10 mS 75 mV
30 m$ 2,37 mV 30 MC 237mMB 30 mS

Zapojc..i pfl tomto méfeni je na obr. 30.

Kontrolu kolektorového obvodu provedeme podle
odstavce 10.4.

Cxema nna 5TCro M3MepeHHA NMoKasaHa Ha puc. 30.

KoHTposb cxeMhl KONJNEKTOpa BHIMOAHHTE TIO MyHK-
Ty 10.4.

" i’?? mV

The diagram for this measurement is in Fig. 30.

The collector current circuit has to be checked as
described in item 10.4.




10.8. Nelze zkouset tranzistory v obvodech

Stiskneme tlacitko 1, V OBVODECH.

Pak na zdifkdch C-E a B-E naprdzdno musime
naméfit Avometem Il nebo BM 494 stfidavé napéti
2,15 V,; (obr. 31). Potenciometr Iy vytoCen na ma-
ximum.

19 — l1g v obvodech
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10.6. Heso3M0KHO HCHBITHIBATE TPAH3IHCTOPH,
BK/IIOYMEHHBIE B LIENAX

Haxate Ha kHonky lg B nemax.

3arem Ha HeHarpysenunix saxumax C-E n B-E
noKHO ObITE uW3MepeHo Hanpsxenue 2,15 B add.
(puc. 31) mpubopom Asomer II mau BM 494. Ilo-
TeHHoMeTp lg yCTaHOBJEH B TNOJNOKEHHE MaKCHMY-
Ma.
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Obr. 31  Pme. 31 Fig. 31
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10.6. Transistors connected in circuits cannot be
tested

The push-button Iz IN CIRCUITS has to be depress-
ed.

Then, an AC voltage of 2.15 V RMS must be mea-
surable between the unloaded sockets C-E and
B- E with an Avomeét II or the AF millivoltmeter
BM 494 (Fig. 31). The potentiometer Iz must be set
to maximum.

Vet = Badd.
Vet = Vrms

19 — Ig in circults




Mmefidlo ve funkel 1y nebo I¢ nesmi ukazovat 24d-
nou vfchylku, ani kdyZ na svorky C-E aB-E pfl-
pojime odpory 1 k<. pak mezi C-E 8 B - E ptipoji-
me na zkou3ku obytejnou diodu a métidlo musi
uvkazovat vychylku.

Reaguje-li BM 529 pti uvedené zkousce 8 nelze-li
ani potom métit, zkontrolujeme tlacitkovou sou-
pravu, potenc\ometr R25 a odpor R5 (27 Q).

Nemé&Fi-1i zatizeni ani potom, je nutno piistroj za-
slat do vgrobniho zévodu.

3

Tabulka firovai nap#ti
Stejnosmérné napiti (méfeno pFi siti 220 v +1%)

Misto méfent Oroveil nap@ti Mafict pFistro]
na kondenzatoru c1 4V Avomet 11
na kondenzétoru c3+C4 32V Avomet 11
na diodach D2 + D3 27 T Avomet 11
na kondenzatoru cs 25V Avomet 11
na kondenzatoru c9 25V Avomet 11
na kondenzatoru cul 1V Avomet 11
na kondenzétoru c12 11V Avomet I1

gtridava napéti {mafeno PpIi napsti sité 220 V
+1%) :

Misto méfent Orovei nap8ti MBrict pristro]
sifovy transformator
6—7 405 Vet Avomet 11
4 -5 28,8 Vet Avomet 11
8—11 180 Vet Avomet 11
8—9 2,15 Vet Avomet II
13—12 225 Vet Avomet 11
3 — 14 225 Vei Avomet 11

1 E

VamepuTeIbHBIIT npubop B peXHME 1z una Ic Be
JoMKeH NABaTh HUKAKOTO OTK/IOHEHHMA, Haxe ecad
« saxmmam C - E u B - E nmoakmoquTh COmpoTHBJIe-
ame 1 kOm. 3areM K C - E u B - E nonxounts ans
TpOBEPKH oGLUHBI TMOR ¥ OpH 3TOM uaMepuTeNb-
uplit mpubop AOJIAKEH japaTh OTKJIOHEHWE.

Ecam npubop BM 529 npu yKasaHHOM UCTILITAHHH
pearnpyeT, HO €ciH ga)e mocye 3TOTO HEBO3MOXKHO
uaMepaTh, TO HeofxonuMO 1[pOKOHTPOIKPOBATE KHO-
[OYHWK, MOTEHIHOMETD R25 ® COMpOTHBIEHUE R5
(27 Om).

Ecam mae mocae aTOro npubop HE paboraeTt, TO €T0
eOBXORMMO OTMPaBUTE HA peMOHT Ha 2aBO-H3TO0-
TOBUTEJB.

TaGauua ypoBHEH HATIpAXKEHH

[locToRHHBIE HATPAKEHUA (u3MepAeTcA Npy Hanpa-
weunu cetn 220 B +1%).

| A s

YposeHb MamMepuTenbHbIH
Touxa HaMepeHHA ng;‘eﬂ“ npubop
________———‘__P._ i A
HAa KOHIEHCATOpe Cl 48 B Asomer 11
Ha KORIeHCATOpax c3+C4 32B Apomer 11
wa zwonax D2 + D3 278 Asomer 11
Ha KOHIeHcaTope Cc8 258 Asomer 11
Ha KOHIeHCATOpe Cc9 25B Anomer 11
1A KOHJeHCATOpe Cl1 11B Apomer 11

Ha KOHIEHCATOpe ci2 11B Asomer 11

TlepemeHHOE HanpAKeHHAe (uamepaetca TPy HAmPA-

xeuuu ceru 220 Bul% )
X
Touxa YposeHs - iamepuTeasanil
waMepenHua HanpAKeHHA npH
i bl e AR L e
Cerepoii TpancopMa
6—7 40,5 3. Asomer 11
4—5 26,8 Boadd. Asomer 11
3—11 - 160 Boa%d ~ Asomer 11
8—9 2,15 Badd. Asaper 11
13—-12 22,5 Badd. Asomer 11
225 Bodd. Asomet I1

13—-14

The meter of the instrument in the mode Ig or I¢
must not indicate any deflection at all even when
the terminals C-E and B-E are loaded with @&
resistor of 1 kfl. When a semiconductor diode is
connected between the terminals C-E or B-E, the
meter must indicate a deflection.

1f the BM 529 instrument responds correctly to the
above test, but measurement is still impossible,
then the push-button set has to be checked and
the potentiometer R25 and the resistor RS (27 Q)
measured.

1f, even then the defect remains hidden, then the
instrument must be sent to the makers for repair.

Table of voltage levels

DC voltages (measured at 220 V =1% mains volt-
agel:

o g gt gl L MORBIER AT

1 Measuring
Measuring point Voltage level instrument
oOn capacitor C1 48V Avomet 11
On capacitor C3 4 c4 32V Avomet 11
On diodes D2 £ D3 27V Avomet II
On capacitor C8 25V Avomet [1
On capacitor C9 25V Avomet 11
On capacitor C11 1mv Avomet 11
On capacitor ci2 1V Avomet II

AC voltages (measured at 220 V +1% mains volt-

age):
Measuring . Voltage Measuring
point . level instrument

Mains transformer

8—7 405 . VRMS Avomet 11
4—5 } 28.8 'VRMS Avomet 11
§—11 18.0 VRMS Avomet 11
8—9 2.15° VRMS Avomet I1
13— 12 225 VRMS Avomet I1
3—14 225 VRMS Avomet 11

U et ool




Touxa ¥Yposens HamepuTenbHbi Measuring Voltage Measuring
Histo mufant Urnvef) o it Matici pfistroj U3MepeRHA HANpAXKEeHH A npubop point level instrument
1131&ny spoj Meuars Printed circuit board
21-23 75. mVet BM 494 21-23 75  ™B 3¢é. BM 494 21—23 75 mV RMS BM 484
22—-23 1,65 Vet Avomet II 22—-23 1,65 B sdd. Asomer 11 22 -123 1.85 V RMS Avomet II

10.7. SloZitéjsi opravy

Pfistroj je v§robcem podroben piisné kontrole kva-
lity soudéasti a nastaveni obvodi. Vgvojovému a
vyrobnimu procesu je vénovdna velka péce a v fa-
dé pripadd je pouZivdno specialnich technologic-
kych procesd, které maji zajistit udrZeni vlastnosti
piistroie a dosazeni odpovidajicf pFesnosti. Pfesto
viak behem provozu vlivem starnuti soulésti, pd-
sobenim klimatickych podminek a event. i jinfch
vlivd se mize vyskytnout zdvada, jeZ porusi funk-
ci plistroje.

PF vym&n& vadnych souasti pouZivejte pou.e ty-
py. které jsou uvedeny v rozpisu elektrickych sou-
¢Asti. Prilozené schéma zapojeni a ndkresy desek
s tistenymi spoji Vaw usnadni pochopeni princi-
pu a odstran&ni pfipadnych zévad.

V duchu dobré tradice mé k. p. TESLA Brno zajem
na tom, aby jeho mé&fici pfistroje slouZily s maxi-
malni piesnosti zékaznikdm. Neméte-H proto pfi
opravé vhodné kontrolni zatize.i nebo dostatek
zkusenosti, doporucujeme Vam obratit se na vyrob-
ni podnik, ktery Vam pfFistroj opravi.

Ptistroj zaslete na adresu:

TrSLA Brno, k. p., Purkyfiova 99, 612 45 Brno
Adresa servisu méficich pfistroji (pro osobni
styk):

TESLA Brno, k. p.,

Servis méticich pFistrojfi, Mercova B8a,

612 45 Brno, tel. &. 558 18

54

10.7. Bonee cnoHuie BHIBI PEMOHTA

Ha sasone-marotosuTene npufop noasepraeTcs cTpo-
TOMY KOHTDOJIO KauecTsa NeTajlell W peryaHpoBKH
cxem. [lpoueccy paapaboTku ¥ MPOM3BOACTBA yIe-
ngercsa Gonblioe BHMMaHWEe MW B pANE CTydaes HC-
MOMBL3YIOTCA  CIEIfMaNbHbie TEXHONOTUYecKue Ipo-
Heccs ¢ LieNblo ofecredeHUs COXpaHeHHMA MapaMer-
pos mpufopa M NOCTH)KEHMA TpebyeMOW TOWHOCTH.
Hecmorpa Ha 3TO, B Tpollecce IKCILIyaTauuu H3-3a
cTapeHus IeTajieli, BOSHEHCTBHMA K.IUMATHIECKHX
YCTOBMHM M T. 1. MOXET NOABHUTECA HEMCIIPABHOCTE,
KOTOpaf HapymaeT paGoTocrmocoGHOCTh mpubopa.

[Ipu saMeHe BHIISNUIUX M3 CTPOA NeTaJeid CaAeNyeT
HCOMBL30BATh TOJABKO THMNBL, YKa3aHHbIe B CIIELH-
$uxamuu snexTpudeckux neraneit. Ilpunoxenwsie
3/EKTPHYECKMEe CXeMBI H G pTEXM ILIAT NevaTHOro
MOHTaka OBJeryaT MOHATL MPHHLUI NSHCTBHA H
YCTPaHHTh BO3MO)KHBIE HEHCIIPABHOCTH.

B coorsercTBMEM € XOpOuUIei TpanuuMei Mpennpus-
-me »Tecna« DpHo aaWHTepecopaHo B TOM, 4TOGHI
ero W3MepHTelbHble TPHOOPHI CIYKUIU 3aKAITHAKY
¢ MAaKCHMaaLHOH TouHOCTIO. IlosToMy, ecam B Ba-
11eM pacTIOPSKEHMH HeT FONXONAMIETO KOHTPOJIBHO-
ro 06OpyNOBAaHHA HAM NOCTATOMHOTO ONBITA, TO pe-
KOMeHnyercs O6paTHTBCA € PEMOHTOM Ha 3aBOA-
H3TOTOBUTEND.

Bonee mompobGueie uHPOpMalMM [PENOCTaBIAET
KOBO, BHeIHETOProBoe TpENTPUATHE,
Tpara, YCCP

10.7. More involved repairs

The instrument has been submitted by the makers
to stringent tests of the quality of the employed
components and the alignment of its circuits. The
greatest possible care has been devoted to the
development and production and in many cases
special production technology has been applied in
order to attain the required properties of the in-
strument and ensure its accuracy. However, after
lengthy operation, due to the natural ageing of
components, atmospheric and climatic conditions,
and also other possible adverse influences, a de-
fect may occur which could impair the correct
operation of the instrument.

When a defective component has to be exchanged,
only such a spare part must be used instead of it
which is given in the List of Electrical Compo-
nents. The enclosed diagrams and drawings of the
PCBs will help in comprehending their functions
and serve as a guide in locating and remedying
a defect.

In order to uphold their good tradition, TESLA
Brno, Nat. Corp., are greatly interested in ensuring
that their electronic measuring instruments serve
the user with maximum accuracy. Therefore, cu-
stomers who have not the necessary test equip-
ment or experience in repairing sophisticated
electronic circuits are advised to entrust repairs
to the makers or to their service organization.

Detailed information is available from:
KOVO, Foreign Trade Corporation,
-2 Jankovcova,
170 88 Praha 7, Czechoslovakia




11. POKYNY PRO DOPRAVU A SKLADOVANI

11.1. Doprava

Konstrukce obalu je Felena s ohledem na sniZeni
nepfim¢ch vlivd b&hem dopravy. Dopravu lze usku-
te¢novat viemi dopravnimi prostfedky. Pfistroj
viak musi byt chréanén proti pfimym pové&trnostnim
vilvam a pasobeni teplot nizsich nez —25°C a vys-
sich nez +55°C. Krédtkodobé zv¢3eni vlhkosti ne-
ma na vlastni ptistroj vliv.

11.2. Skladovéni

Nezabaleny pristroj Ize skladovat v prostfedi s tep-
lotou +5°C a? +40°C pfl maximalni relativni
vihkostl do 80%. PFi krdtkodobém skladovani lze
ptistroj v tovarnim obalu skladovat v rozmezi
—25°C a2 +55°C pri relativni vlhkosti do 95%.

V obou pripadech je nutné skladované p¥istroje
chréanit proti povétrnostnim vlivim uloZenim ve
vhodnych prostorach prostych prachu a vgpari
z chemikalii.. -

Na skladované ptistroje nemé& b§t uklddan Zadny
dal3i material.

11. - YKA3AHHA 1O TPAHCIIOPTHPOBKE
H XPAHEHHIO

11.1. TparcmoprupoBka

KoucTpykuua Tapel pemeHa c¢ y4eToM yMeHBUIEHHS
BO3IEHCTBHA KOCBEHHHIX BAMAHHIA B MPOLECce TPaHC-
OOPTHPOBKY. 1 pPaHCHOPTHPOBKY MOMHO OCYIIECT-
BJAATH C MOMOIUIBI0 BCEX TPAHCHOPTHHIX cpeacts. On-
Hako, npubop moMKeH GBITh 3aIMMIIEH OT HPAMOro
neiCTBUA INOTCHBI, a TAKKe OT BO3LEHCTBUA TeMIle-
patypa Hwxe —25°C u smume +55°C. Kpatxo-
BPEMEHHOE YBelHYEHHe BJIAXKHOCTH HE OKashBaeT
BPENHOTO NefcTBMA Ha cobcTBenHO mpHGOP.

11.2. Xpasenne

Heynakosauuuiii npufop MOXHO XpaHUTh B cpene
¢ temnepatypoit +5°C + 440 °C npu mMakcHMais-
HO#t oTHGCHTensHO# BaaxuoctH xo 80%. Mpu xpat-
KOBDEMEHHOM XPaHEeHWH MOMKHO MpUBGOp B 3aBONCKOM
Tape XpaHMTb B cpele ¢ TeMnepaTypod or —25°C
no%-!-55 °C u TpH OTHOCHTENLHOH BJIAXKHOCTH IO
93'%.

B ofoux caywasax Heo6xomMMo XpaHMMBle OpubOpB
3amMUIaTe OT BO3AEHCTBHA NOTONBI MyTEM WX yCTa-
HOBKH B NONXONAIMX NOMENEHUAX Ge3 MBUIM M XH-
MU4ECKHX HCIApeHHH.

Ha momementsie Ha xpaseHue mpuGophl 3ampeuiaer-
CA KJacTh Kakoil Ju60 MHOR MaTepHaJ.

11. INSTRUCTIONS FOR TRANSPORT AND
STORAGE

11.1. Transport

The packing of the instrument has been designed
with the aim of maximum possible reduction of
all indirect adverse influences during transport,
which can be -accomplished by any transport
means. However, the instrument must be protected
against the direct influence of adverse weather
conditions and temperatures lower than —25°C
or higher than +55°C. Transitory increase of
the relative humidity above the permissible limit
has no detrimental influence on the instrument.

11.2. Storage

When unpacked, the instrument can be stored in
surroundings where the temperature is within the
range of +5°C to +40°C at a maximum relative
humidity of up to 80%.

For a short period of time the instrument can be
stored in its original packing where the tempe-
rature is within the range of —25°C to +55°C at
a relative humidity of up to 95%.

In either case, the instrument must be protected
against direct atmospheric influences by placing
it in a suitable dustfree room where chemical
fumes are not-present.

No other material is allowed to be stacked on the
shelved instruments.




13.

LIST OF ELECTRICAL COMPONENTS

Resistors:

No. Type value Max. Tolerance standard OSSR
load W + %

R1 Film 560 Q 1 10 TR 153 560/A

R2 Film 100 @ 0.25 - TR 151 100

R3 Wire-wound 27Q 6 10 TR 510 27/A

R4 Film 200Q 1 5 TR 153 200/B

RS Film 27Q 0.125 10 TR 112a 27/A

R7 Film 150 Q 0.25 —_ TR 151 150

R8 Ceramic 2200 0.5 — TP 015 220

R9 Ceramic 2209 0.5 - TP 015 220

R10 Film 220Q 0.25 — TR 151 220

R11 Film 220Q 0.25 — TR 151 220

R12 Film 880 Q 0.5 — TR 152 680

R13 Film 680 Q 0.5 — TR 152 680

R14 Film 15 kQ 0.25 — TR 151 15k

R15 Film 15 kQ 0.25 — TR 151 15k

R16 Film 330Q 0.25 —_ TR 151 330

R17 Film 330 Q 0.25 — TR 151 330

R18 Film 470 kQ 0.25 — TR 151 M47

R19 Film 3280Q 0.125 0.5 TR 161 32§18 +0.5%-I

R20 Film 3.3kQ 0.125 10 TR 212 3K3/K

R21 Film 1.5k 0.125 20 TR 212 1K5/M

R22 Film 2.81kQ 0.125 1 TR 161 2k61 +1%

R23 Potentiometer 25 kQ + 250 kQ — 1AN 692 83

R24 Potentiometer 330 Q 5 — 1AN 690 93

R2S Potentiometer 5kQ 0.2 — TP 190 12E S5k/N

R26 Film 560 Q. 0.25 10 TR 151 580/A

R27 Wire-wound 0.332Q - 0.5 1AK 668 76

R28 Wire-wound 0715 Q. - 0.5 1AK 668 77

R29 Wire-wound 2260 - 0.5 1AK 668 78

R30 Wire-wound 7.15Q - 05 1AK 668 79

R31 Film 71.5Q 0.125 05 TR 161 71j5 +0.5%-I

R32 Film 2260 0.125 1 TR 161 226 +1%

R33 Film 715 Q. 0.125 i TR 161 715 :_‘tl%

R34 Film 2kQ 0.25 1 TR 106 2k/D

R35 Film 22 kQ 0.25 & TR 106 22k/D

R36 Film 220 k0 0.25 1 TR 108 MZZ{D‘

R37 Film 2.2MQ 0.25 1 TR 106 2M2/D

No. Type value Max. Tolerance standard CSSR

load W + %
R38a Film 10 MQ 0.5 1 TR 107 10M/D
R38b Film 2 MQ 0.25 1 TR 108 2M/D
R39 Wire-wound 220 MQ. 250 V - 1AK 852 98
R40 Wire-wound 47 Q 2 — TR 636 47
R41 Film 820 Q 1 10 TR 181 820/A
R42 Film 10 kQ 0.25 - TR 151 10k
R43 - Film 100 kQ 0.25 - TR 151 M1
R44 Film 1MQ 0:25 — TR 151 1M
R45 Film 10 MQ 05 1 TR 107 10M/D
R46 Wire-wound 0.065 Q -_ 2 1AK 668 80
R47 Wire-wound 0.604 Q — 0.5 1AK 6868 81
R48 Wire-wound 6.04 Q - 0.5 1AK 668 82
R49 Film 60.4Q 0.125 1 TR 161 60j4 +1%
RS0 Film 604 Q 0.125 1 TR 161 604 +1%
R51 Film 3.65 kQ 0.125 1 TR 161 3k65 +1%
R52 Film 3.65 kQ 0.125 1 TR 161 3k65 +1%
R53 Wire-wound 0.369 Q — 05 1AK 668 83
R54 Wire-wound 332Q _ 105 1AK 668 84
R55 Film 332Q 0.125 1 TR 161 33j2 +1%
R56 Film 332 kQ 0.125 1 TR 161 332 +1%
RS7 Film 3.32kQ 0.125 1 TR 161 3k32 +1%
R58 Wire-wound 0.035Q — 2 1AK 668 85
R59 Wire-wound 03320 -_ 0.5 1AK 668 76
R6I Wire-wound . 3320 - . 05 1AK 668 84
R61 Film 33.2Q 0.125 1 TR 161 33j2 +1%
R62 Film 332Q 0.125 1 TR 161 332 +1%
R63 Film 3.32kQ 0.125 1 TR 161 3k32 +1%
R64 Film 1MQ 0.25 1 TR 106 1M/D
RB5a Film xioMQ 05 1 TR 197 10M/D
R65b Film 1.6 MQ 0.25 1 TR 106 1M6/D
R66 Ceramic 33kQ 05 - TP 011 33k
R67 Film 3.65 kQ [ b A TR181 3k65 +1%
RS8 Film A0Q o e NS 20 TR 212 10R/M
RE9 Film 47Q 0.125 20 TR 212 4j7/M
R70 Film 0.1 MQ TR 211 M1/K

0.125

10

Rx — adjustable value
R65* = 3 R65a + RB5b




capacttors:
Max. DC Tolerance
-

c29 Ceramic 3

Ne Type value standard CSSR
voltage V >
cl Electrolytic 200 uF 70 — TE 988 G2
c2 Electrolytic 200 uF 35 - TE 988 G2
c3 Electrolytic 500 uF 35 — TE 986 G3
c4 Electrolytic 500 uF 35 - TE 9868 G5
c5 Electrolytic 500 uF 35 — TE 988 G5
ca Electrolytic 50 uF 35 ==t TE 986 50M
c7 Electrolytic 50 uF 35 — TE 986 50M
ca Electrolytic 100 pF 35 - TE 986 G1
c9 ElectrolytiC 100 pF 35 - TE 986 G1
80
c19 Ceramic 0.1 uF 12.5 __'r_zo T 782 1000/Z
Ccil Electrolytic 5 uF 15 —_ TE 984 =M
ciz Electrolytic 5 uF 15 — TE 984 5M
+30
c13 Cceramic 0.1 uF 12.5 20 TK 782 1000/Z
cl4 Electrolytic 100 pF ] e TE 981 G1
C1i5 ceramiC 220 pF 40 20 TK 774 220/M
Cc16 Ceramic 470 pF 40 20 TK 724 470p/M
80
c17 Ceramic 0.1 4F 125 t’.’ﬂ TK 782 1000/Z
cis Electrolytic 100 uF 35 _ TE 986 G1 - pVvC
c19 Electrolytic 100 pF 35 - TE 986 G1 - PVC
c20 Electrolytic 50 uF 6 - TE 981 50M - PVG
c21 Electrolytic 50 uF 8 — TE 981 5IM - pvC
cz2 Ceramic 10 000 pF 40 tszg TK 744 100/S
G23 Electrolytic 5 uf 50 — TC 975 5M
c24 Electrolytic 5 uF 50 — TC 975 5M
c25 Ceramic 3300 pF 40 20 TK 724 3n3/M
c28 Ceramic 3300 pF 40 20 TK 724 3n3/M
X 50
c27 CeramicC 10 000 pF 40 tzo TK 744 100/S
: i +50
c28 Ceramic 10 000 pF 40 20 TK 744 100/S
300 pF 40 20 TK 724 3n3/M

L L i

Transrormers and colls:
companen! pasignation prawing NoO- No. of tap NO. of turns Wire ]
tn mm

Transformer TR1 1AN 667 14 -

Cotl 1AK 625 21 1—2 715 0.2
2—-3 800 «016
4—5 158 0.315
a—7 © 2598 0.15
8—9 14 0.315
g—11 88 0.315

12—13 147 0.1
13—14 147 0.1
15 1 5 S by g
Gl e
Further electrlcal componants:
i o e s /

e

prawing NO. Component Type - Value

Diode D1 KY130/300 e

Zener diode 2, D3 TNZ70 =

Diode D4, D5, pe, D7, D10, 0} 54 KY130/150 -

zener diode D8 D9 KZZ71 -

Zener diode p12, D13 KZZ78 -

Diode D14 + D20 KA261 -

Integrated circuit 101 MAAS502 -

Glow-lamp 100 v/ 0.25 mA 1AN 109 19

Measuring {nstrument M1 MP80; 100 pA 1AP 777 74 3

U et =5,




14. PRILOHY

Méteni Uces

Priklad:

KSYB1: B =10; Ic =100 mA; g~ 10 mA

i 1. Stiskneme {latitko PNP, nasune. e tranzistor do driéa-

. ku a propojime kolfky svorkovnice.
E 2. stiskneme tlatitko Ig a prepinatem rozsah Ip a po-
i lg nas avime podle méfidla

tenciometrem nastaven
“ Ig = 10 mA.

neme tla&itko Uces {tlagitko s vyskoti].

3. potom stisk

nastavime potenciometrem

g - 4. Stiskneme tlatitko lc 2
A, rozsah Ic na 100 mA.

Ucg hodnotu IC na 100 m

i 5. pustime tladitko 1
Uces = 0. V.

TMpumep:
KSH@l: B

c a mefidlo ukazuje napf. 36 d. t}.

14. MPUJIOKEHUA

Hamepentue Ucss

10; l(; = 100 MA', Ig = 10 MA

Mopanox paSoTsl’

1. HaxaTs Ha KHOIKY p-n-p, yer
;arene, COelNHHTE WTHGTE KAEMMHHKA-

AHOBWTb TPAHIUCTOP B TP~

xnouarenesd npexen [p u nO

14. ENCLOSURES

measurement of Ucgs

Example:

Ksysl; B=10; Ic= 100 mA; 13 =10 mA

procedure:

1. The push-button PNP has to be depressed, the tran-
sistor inserted into the holder and the plugs n the

combination field arranged.

2. The push-button Iz has to be depressed
10 mA set with the Is range

and the de-
selector

2. Hawmarp Ha KHOTKY Ig m mcpe
renmuoMeTpoM 1 yCTaHOBHTE no npubopy I8 = 10 mA. flection Ig=
and the potentiometer tor 1g adjustment.
cxaerca). 3. The push-button Uces has to be depressed (the push-

3, 3areM HaxaTh Ha KHOTIKY Ucks (xmonka Is orny

4. Haxars Hu KHOTIRY [c » ycTaHo

auavenwe Ic 100 MA, npenel lc 100 MA.

5. OTNYCTHTb KHOTKY Ic
_ meneHMit, T. €. Uces = 0,36 B.

BHTH MOTEHI[HOMETPOM Uck

¥ mpuGOp NOKa3LIBAET, HanpuMep, 36

button lg jumps out}.

4, After depressing the push-button 1c. the given value

fc = 100 mA has to be set with the potentiometer
Uce. The Ic range selector has to be set to 100 mA.

5. After releasing the push-button 1c, the meter indica-
tes e. g. 36 divisions, {. e. Uces =0.38 V.

BM 529/1




Méteni y,,,

Ptiklad:
KF521, N-kan4l, prac. bod Ucg =8 V; Uge=0V

Postup:

1. Stiskneme tla&itko N - kanal [tj. NPN), nasureme FET
do drzdku a propojime koliky svorkovnice.

2. Potenciometr nastaveni Ug vytodime na nulu [levy

_ doraz). ;

3. Stiskneme tla&ftko Uce a nastavime podle stupnice
méfidla Ucg =6 V.

4. Pustime tlaéitko Uce a stiskneme tladitko Ic a pie-
pneme rozsah Ic na takovou kEidnotu, az mekidlo
ukazuje v rozsahu stupnice, napf. na rozsahu Ic=
=10 mA jfe Ic=68 mA. (To je proud pro Ugg =
=0 V],

5. Pustime Ic a stiskneme tlaéftko y; ..

6. Plepnume rozsah Y21e do pFisluiné polohy map¥. 10 ms

a8 na stupnici odedteme napf. 38 d. tj. 3,8 ms.

. Chceme-li marit Pl jiném napéts Ug v rozsahu —25V

+ <25 V, nastavime Ug pfl stisknutém tlaéftku Uc
podle stupnice méFidla na rozsahu 30 V na poZado-
vanou hodnotu. Proud FETu odetitdme po stisknutf
tlagitka Ic a rozsahu Ic.

Hamepenne y,,,

[Ipumep:
KF521, N-kauan, pafouas Touxa Ugp = 6 B;
U(:E = 0 B

Mopanok paborwu:

1.

w

Haxate na xmonky N - xam. o (1. e. n-p-n), ycrasosurs
Tpanaucrop FET B xepmarens u coemmuurs MTAPTHL KaeMM-
HHKa.

- Torenunomerp yeranosxu Ug ycrauosars s NONOKeHHe Hy-

a1 (aessiit yoop).

- Hawate wa kuonky Ucg n YCTaHOBUTH mo mkane mpuBopa

Uce =6 B.

. Ornycrurs kuonky Uce u mamars nHa kHOnKy Ic u nepe-

KAYUTL npenen Ic wa Taxoe 3Hauenue, 9To6k npuGop na-
Baa OTKNOHEHWe 1O UEHTPy mKanml, HanpHMep, Ha mnpenene
Ic =10 MA, 1c = 6,8 mA. (T. e. Tok mna Ugg =0 B).

- Ornyerate Ic u maxars ma KHOTIKY yje.
- YeraHosnts npenex Y2le MO cooTReTcTByIOWeMy nOMONeEHMIO,

Hanpumep, 10 MC - no wxane OTCYUMTaTh, Hanpumep, 38
aenernd, T. e. 3.8 MC.

- Ecnu tpefyerca nposonurs M3Mepenue npu NpyroM namps-

xenud Ug 8 npenenax —25 B+ +425 B, 1o Heo6XonuMo
yeranosuts Ug no mkane npiGopa ma mpemene 30 B. Tox
Tpansucropa FET orcuuruisaercs nochae HaXKaTHA Ha KHOMKY
Ic no npeneny Ic.

Mea#nrement ofy,.

Example:

KF521; N-channel; working point: Ucg = 8 V;

Ugg=0V

Crocedure:

1. The push-button for N - channel [(NPN) has to be de-
rressed, the FET inserted into the holder and the
plugs in the combination field arranged.

2. The potentiometer Ug has to be turned fully counter-
clockwise (to Zero).

3. The push-button Uce has to be depressed and the
given voltage Ucg =6 V set on the scale of the
meter.

4. The push-button Uce has to be released and the
push-button Ig depressed. Such an Ic range has to
be selected within which the meter indicates a
deflection e. g. Ic = 6.8 mA in the 10 mA range (this
is the current at Uge=10 V).

5. The push-button Ic has to be released and the push-
button yaje depressed,

6. The appropriate Y21e range (e. g. 10 mS) has to be
selected and the deflection of the meter e. g. 38
divisions, i. e, 3.8 mS, read. i

7. 1f the measurement has to be carried out at another

voltage Ug within the range —25 V to 425 V, then
the push-button Ug has to be depressed and the re-
quired Ug value set on the 30 V scale of the meter.
The current of the tested FET can be read within
the selected Ip range after depressing the push-
button Ig.
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MéFeni hz..

Piiklad: : .
tranzistor KF508, NPN, prac. bod 10 V, 5 mA

Postup:

1,

Stiskneme tladitko NPN, nasuneme tranzistor do dr2a-
ku a propojime koliky svorkovnice.

. Stiskneme tlatitko Ucg a nastavime podle stupnjce

méfidla Ccg =10 V.

Pustime tlalftko Uceg a stiskneme Ic, rozsah Ic ple-
pneme do polohy Ic 10 mA, zvolime rozsahem Ig ta-
kovou hodnotu, aby nastavenim Ia 3el nastavit proud
Ic= 5 mA t). 50 d.

. Pustime tlalitko lc a stiskneme tlalitko haje.

. Pustime Ic a stiskneme tlafitko h2ie (Ig) a na mé-

". h!]p = 250.

Hamepeutte hy),

IMpumep:
rpaurucrop KF508, n- p-n paBouas TouKa 10 B,
SmMA .

Mopaox paGorsi:

s

HaxaTs Ha KHOUKY N-p-n, 3aABMHYTh TPaH3IHCTOP B AepiKa-
Tenb M COCIMHHUTH MTHPTH KACMMHHKA.

. Hamars na kionky UCE B ycTanosuTh no wkaite npuSopa

Uce = 10 B.

. Ornycrurs knonky Ucg m Hakats Ha xHoury Ic, nperea

Ic nepesectz B nonoxenwe Ic= 10 MA. Ycranasnusan
np:aen lp, BmGpaTs Takoe 3Hadenue, 4TOGbl, ycTaHABAMBAR
1g, Moxio Guino ycramosuts Tok Ic =5 MA, 1. e. 50 ze-
neHuit.

. Ornycturts kuonky Ic u Haxars Ha xuonxy hae.

. Mzpexnwoqnts npezen hzle # no wxane orcunrate 23 ze-

neaun, 1. e, h2te = 250.

Measurement of h,,,

Example:
Transistor KF508; NPN; working point: 10 V, 5 mA

Zapojen{ patice
Loxoneska
Base contacts

L

The push-button NPN has to be depressed, the tran-
sistor inserted into the holder and the plugs in the
combination field arranged.

. The push-button Uceg has to be depressed and the

given value Ucg =10 V set on the meter scale.

. The push-button Uce has to be released and the

push-button Ic depressed. The I¢ range of 10 mA has
to be selected; then, such an Igp range has to be
set which enables the setting of the given value of
Ic=5 mA, i. e. 50 divisions, by means of the Ig
control.

. The push-button Ic hne to be released and the push-

button h2je depressed.

. The haje range has to be selected and e. g. 25 divi-

sions read on the scale, i. e. hzie = 250.
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Méteni b,

Priklad:
KF506, NPN, 10 V, 10 mA

Postap:

1. Stiskneme tlafitko NPN, nasuneme tranzistor do dr2a-

ku a propojime kolfky svorkovnice.

2. Stiskneme tlalitko Uce @ knoflikem Ucg nastavime

na méfidle 10 V. .

3. pustime tladitko Uce a stiskneme tlalitko Ic, rozsah
Ic pfepneme na 10 mA.

4. Zvolime rozsahem Ip takovou hodnotu, aby potencio-
metrem lg 3el nastavit proud Ic= 10 mA (na Cerve-
nou znalku}). 3

5. Pustime Ic a stiskneme tladftko hzie (Is) a na mé&-

Fidle na tervené stupnici hae odetteme napf. 5.
Potom
rozsah Ic 10 mA

=

rozsah Ip - . 1 mA g i

hne=5.

WamepenHe hye

IMpumep:
KF506, n-p-n, 10 B, 10 mA

Mopanox paGorui:

1.

Hamars Ha KHOMKy O-p-, BCTABHTH TDAH3ACTOD B lepwa-
Tenh W COSNUHMTH MTHPTH KIeMMHHKA.

. Haxars ua xsonky Uce = xuonkoit UCE YCTAHOBHTBL 1O

npubopy ¥ B. !
. Ornycruts xuomxy UCE ® HamaTh KHOTKY Ic, mpenea Ic

yeranosuts 10 MA.

. Bufupas npedex lp, ycTaHOBMTEL TaKOe sHagenue, 9T06H MO-

reruyoMeTpoM |B MOXHO 6hin0 YCTAHOBHTE TOK Ic=10 mA
(no KpacHOMy HHZEKCY).

. Ornyeruts xuonky Ic ¥ HaxaTh Ha KHOMKY haie (Ip) =

110 M3MepMTeabHOMY mpHGOPY (no kpacHo# mxane) haie
oTcuuTaTh, HanpuMep, 5. B arom caydae
=5 10mA 50

npezen Ic

h s 4
ne =3 npenen Is 1MA

Measurement of b,

Example: :
KF506; NPN: 10 V; 10 mA

©

Zapojeni patice
Liokonenxa
Base contacts

Procedure:

1. After depressing the push-button NPN, the transistor

has to be inserted into the holder and the plugs in
the combination field arranged.

. The push-button Uce has to be depressed and 10 V

set on the meter by means of the Uce control.

_ After releasing the push-button Uce and depressing

the push-button Ic, the range of Ic= 10 mA has to
be set.

. Such an Ip range has to be selected which enables
the setting of the given current Ig=10 mA (to the
red mark) by means of the potentiometer Ip.

. After releasing the push-button Ic and depressing
the push-button hzie (Iz), the reading on the red
h21g scale will be e. g. 5. Then,

* Igrange 10 mA
= ——————— y - L
hzig=15. s TADES =5 z =50




Méteni zbytkovych proudd Iy, a I

PFiklad:
KF173; NPN; U, =20 V

Postup:

1. Stiskneme tlatitko NPN, nasadime tranzistor do drZs-
ku a propojime koliky svorkovnice.

2, Stiskneme tlalitko Uce a knofltkem Ucr nastavime
Uce=20 V.

3. Spustime tlalitko Ucg a stiskneme tla&ftko Icgo.

4. Rozsah Ic prepneme do pFisluiné polohy napt. Ic =
=1 yA a na méfidle odefteme. 30 d. t§. 0,3 uA = Icgo.

5. Presunutim koliku (E) svorkovnice méFme Icpo
(vyznalenc Carkované); pak méidlo ukazuje napf.
168 d. tj. 160 nA = Icpo.

Himepenwe ocraTounsix Toxos Icpg m Icro

[Ipumep:
KF173; n-p-n; U =20 B

Mopsaox paborm:

|5

Haxats Ha KHOMKY n-p-n, yCTaHOBMTL TpaHsucTOp B Oep-
HaTelb M COEIMHHTb MTHPTH KIEMMHHKE.

. Haxate Ha xuonky Ucg m pyukoit Uck yeranosuts Ucp =

=20 B

. Oroycrurs xmonky Ucpg ® uaxars xuonky Icro.

. Tlpenen Ic nepexmwuurs » TpeGyemoe nonowenue, HanpH-

mMep, Ic =1 MxA m no npuGopy orcumrars 30 nenemmii,
t. e. 0,3 MmxA = Icpo.

. Myrem nepememenns mru¢ra E xoMMyTaTopa uaMepHTE

Iceo (nokasano mymxrupom). B srom cayuae npubop noxa-
aniBaer, manpumep, 16 neseawmii, 1. e. 160 A = Igpo.

Measurement of the residual currents I, and I

Example:
KF173; NPN; U =20 V

o,

Zapojeni patice
Ilokonenxa
Base contacts

Procedure:

1. The push-button NPN has to be depressed, the tran-
sistor inserted into the holder and the plugs in the
combination field arranged.

2. After depressing the push-batton Ucg, the value Ucg
=20 V has to be set by means of the Ucg control.

3. The push-button Ucg has to be released and the
push-button Icgo depressed.

4. The appropriate Ic range, e. g. of 1 uA, has to be
set and e. g. 30 divisions, i. e. 0.3 gA (which is the
residual Icgo), read on the meter.

5. The position of the plug E must be altered {as mark-
ed with a dashed line) and the Icpo value measur-
ed; the meter indicates e. g. 16 divisions, i. e. Iceo =
= 150 nA.
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Méreni diod

Priklad: 2

Hamepenne 1HOIOB

[Tpumep:

GA204 — méame zjistit napéti U,k Pro pFedni proud GA204 — meobxomuMO OTpeneNTuTh HamprKeHue

1 mA

Postup:

1. Stiskneme tladitko NPN, méfenou diodu zasuneme do
drZzéku anodou na =+.

2. Rozsah Ic piepneme na 1 mA.
3. Stiskneme tlatitko Ucks.

4. Stiskneme tladitko Ic a nastavime pomoci regulace
Uce pro lc=1 mA.

5. Tlatitko Ic pustime a matidlo ukazuje napt. a5 v
tf. na 1 V rozsahu 0,35 V= Uak.

Poznémka:

zsvérng proud Ixa méfime po piepnuti na PNP. Nasta-
vime opét Uce a podle rozsahu Ic a vychylky ode&teme
Ixa. Napf. pro. Uga =20 V je Ixka=28 uA.

Uy LJA OPAMOTO TOKA 1 MA.

|

Ba

B!
- 8

»

5%
6*«!

T Tio e
s ¢ (). 1©.

(3

3
-
B P
T
|
! i
—

Iopanox pabotst:

1. Haxats Ha KHOMKy 0-p-n, MaMepewHHIl IMOL BCTABHTE
B AepHaTelb AHONOM K +.

2. Mpenen Ic ycTaHOBMTEL HA 1 MA.
3. Hamars Ha xuonky UGES.

4. HaxaTts Ha KHOUKY lg m ¢ TMOMOWbLIO peryaupoBKH Ucke
yCTAHOBMTS Ic =1 MA.

5. Kuonxy I[c ornycTTh H npufop MOKA3LIBAET, uanpumep, 35
feneHHi, T. . HA npeden 1 B 035 B = Uak.

[pumeuaHue:
—

O6paTHuil TOK Ika HaMepAeTCA noce MepeKoUeHHs B PEXUM
p-n-p. Ouarb yCTAHOBHTH Uce # no npezeny Ic u OTKJIOHEHHIO
orcyurats Ika. Hanpumep, A1f Uxka =20 B, Ixa=8 MEA.

Measurement of diodes

Example:
GA204. The voltage Uak for a forward currect of
1 mA is sought.

Procedure:

1. The push-button NPN has to be depressed and the
dicde to be measured inserted into the diode holder
with its anode connected to 4.

2. The Ic range of 1 mA has to be selected.
3. The push-button Ucgs must be deprassed.

4. Whilst keeping the push-button Ic depressed, the
given Ic=1 mA has to be set with the Uggs control.

5. After releasing the push-button Ic, the meter indica-
tes e. g. 35 divisions within the 1 V range i. e
Uak = 0.35 V.

Note:

The cut-off current Ixa can”be measured after switch-
ing over to PNP. After setting the Uce value once more,
the Ixa value can be read within the selected Ic range,
e. g at Uka=20 V, the value Ixa =8 uA.




MéFeni Zenerova napéti U; PPy

Priklad:
KZZ75; 1, =5 mA

Postap:

1L

Stiskneme tladitko NPN, diodu nasuneme do drZdku
diod katodou na znafku 4.

., Stiskneme tladitko Uz.
. Stiskneme tladitko Ic a zafadime rozsah Ic, napi.

50 mA a napéti Ucg nastavime na takovou hodnotu,
pti niz métidlo ukaZe 50 d. tj. Iz=5 mA.

. Pustime tladitko Ic a méfidlo ukazuje Uz na stupnic!

s rozsahem 30 V napk. pfi 11 4., tj. 11 V=Uz.

- ~Mamepente nanpaxenns 3enepa U;

[Tpumep:
KZZ75, I; =5 MA

[!.oplmn paboTm:

1. Haxats Ha KHOTIKY n-p-n, IHOI BCTaBHTE B nepxareis

IUONOB KaTomoM K .

2. Haxars wa xnonky Uz.

3. Haxats Ha kHomKy Ic W ycTaHOBHThL mpenes, HanmpuMep,

50 MA, u Hanpskeuue UCE yCTaHOBHTH TakuM, 4To0bl H3-
MepHTenbHbNA NPHOGOp nasan oTkiaoHenue 50 mememmir, T. e.
Iz = 5 MA.

. Otnycruts xxonky Ic, ¥ uamMepuTesbHmifi mpubop noxasbi-

paer Uz no mkane c npeaenom 30 B, Hanpamep, mpu 11
neneanax Uz = 11 B.

Measurement of the Zener voltage U,

Example:
KZZ75; I; =5 mA

Procedure:

i 1

The push-button NPN has to be depressed-and the
diode inserted into the diode holder with its cathode
connected to 4.

. The push-button Uz has to be depressed.
. The push-button Ic has to be depressed and a suit-

able Ic range selected, e. g. 50 mA. Such a Ucg value
must be set at which the meter indicates 50 divi-
sions, i. e. the given Iz =5 mA.

. After releasing the push-button Ic, the meter indi-

cates e. g. 11 divisions on the 30 V scale i. e. Uz=
= 11'V.
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MéPen tyristord
Priklad: KT501; PNEN

Métené velitiny:

a) zbytkovy proud v propustném sméru Igp
b) spinacl proud Fidict elektrody Igt

c) dbytek tyristoru v propustném sméru Uy

Postup:

- Pro tyristor ‘typu PNPN stiskneme tlaéitko NPN, ty-
ristor fasuneme do drZaku (K-E, G-B, A-C).

. Potenciometry Ug a Ucg vytoéime doleva na nulu.

Stiskneme tlagitko Icgo.

Stiskneme tla&itko Ucg a potenciometrem Ucp nasta-

vime napf. 25 V.

Pustime Uce a méfidlo ukazuje napF. na rozsahu Ic

10 4A hodnotu 25 d., t). Igp = 2,5 A,

Stiskneme souZasng tladitko I a Uz, rozsah Ig na

100 mA.

7. Zvétiujeme Ug z nulové hodnoty otd&enim potencio-
metru Ug pii stisknutém tladitku Ic a v okamZiku,
kdy nasko&f anodovy proud tyristoru, pustime tla-
titko Ic a méfidlo ukazuje Igr, napf. pro rozsah Ig
10 mA je véchylka 15 d., tji. Iegr=15 mA.

8. Stiskneme tlaéitko Ucgs (tlatitko Ip a Uz vyskodi) a
méfidlo ukazuje na rozsahu 1 V hodnotu 78 d., tj.
Ur=078 V. i

e

e 0 pwwn

Pozndmka:

TRIAC méFime stejn# jako tyristor, ale méFme jak pki
NPN tak | PNP.

Hinepme THPHCTOPOB
Tpumep: KT591, p-n-p-n

Hamepnemute sexmasmm:
a) ocTaTouHEUE TOK B mpAMOM Hanpasnenuu [fp
6) Kmogeroii ToX ynpaBnmOmero snextpona gt

B) NaneHEHe HAUDANKEHHA Ha THEPHCTOPE B NPAMOM Hampasie-
uun Ur i

TMopsnor paGore: : g

1. Ona tupucropa ruma P-D-P-n HaXaTE Ha KHONKY n-p-n,
TUpHCTOp BeTaBuTh B gepmarens (K-E, G-B, A-C).

. MMoresnuomerpu Ug u Ucg LOBEPHYTHL B NeBOe KpaitHee mo-
NOXKeHHe, Ha Hynb.

Haxats ma xmonky Icko.

Haxars wa xmomxy Ucg u noTesunomerpoM UcCe ycramo-

BUTB, Hanpumep, 25 B.

Ornycruts xkuonky Uck u HIMEpUTeNbHLE nprbop noxassi-

BAET, HanpuMep, Ha npenene Ig = 10 MxA auauenme 25 ne-

AeHuihi, 1. e. Irpp = 2,5 MxA. :

. Haxars oanospemenno xmomxu Ig n Uz, npenex Ig 100 mA.

. Yeenuuupars Ug, mauumas c Hyns BpPAalEHWA MOTEHIIHO-
merpa U npu maxatoit kuonke Ic, B B woMenT mossmenma
AHOMLHOTO TOKA THPHCTOPA, OTHYCTHTL KHOnky Ic u npubop
nokassieaer IGT, manpumep, ma mpemene Ig = 10 MA or-
KAOHEHHe cocTaBAReT 15 nenemmi, 1. e. IgT = 1,5 mA.

8. Hamarts ua wuonxy Uces (xmomxu Ip m Uz ornyckamwres)
M npubop Ha mnperene 1 B naer orknomenme 78 ReneHuit,
1. e. Ur = 0,78 B. 5

Tpumeqanye:

woew N

~ o

Tpuar wmamepserca smaxormumo THPHCTODY, ONHAKO M3MepAETCA
¥aK Npi n-p-n, Tak ¥ Opa p-n-p.

BN NBWN=

Measurement of thyristors
Example: KT501; PNPN

; Data sought:

a)] Residual current Ipp in the forward direction.
b) Switching current Igr of the control electrode.
c) Voltage drop Ut in the forward direction.

Procedure:

1. The push-button NPN (for a PNPN thyristor) has to
be depressed and the thyristor inserted into the
holder (K-E, G-B, A- C).

2. The potentiometers Ug and Uce must be set to zero
(counterclockwise}.

The push-button Icgg has to be depressed.

The ‘push-button Uce has to be depressed and Ucg

set to e. g. 25 V with the potentiometer Ugg.

5. After releasing the push-button Ucg, with e, g. the
range Ic= 10 uA selected, the meter indicates 25 di-
visions, i. e. Ipp = 2.5 uA.

6. After depressing the push-buttons Ig and Uz simult-
aneously, the Ic range of 100 mA has to be selected.

7. The Ug value has to be increased starting with zero,
by turning the potentiometer Ug whilst keeping the
push-button Ic depressed. At the moment when the
anode current starts to flow, the push-button I¢
must be released; the meter indicates the Igr value,
e. g. for the 10 mA Ip range, the deflection of 15 di-
visions, thus Igt = 1.5 mA.

8. When the push-button Ucgs is depressed, the push-

-buttons Is and Uz jump. out; the meter indicates
e. g 78 divisions within the
=0.78 V.

Note:

A triac can be measured in the.same manner, however
the measurement has to be carried out twice, with the
push-buitons NPN and PNP depressed.

-

1 V range; thus, Ur=




Méfeni y,,. FET# v obvodech

Priklad:
KF521; Ug =10 V; Ugg =0 V

Postup:

- Stiskneme tladitko N - kanal [NPN), méfeny FET pfi-
pojime flexo3dfiirami podle oznateni elektrod ke zdfr-
kém CBE na panelu BM 529,

. Potenciometr nastaven! Ug vytoffme na nulu,

Stiskneme tla¥itko Ucp a nastavime podle stupnice
méfidla Uceg = 10 V.

Pustime tladitko Ucg a zkontrolujeme Ic stisknutim
tlafitka Ic pti zatazeném piisludném rozsahu Ic
napt. 10 mA. Odedteme napf. 85 d., tji. 8,5 mA.

. Stisknemie tlaftko yaje.

. Ptepneme rozsah ys. do pFisluiné polohy napf.
10 mA/V a na stupnici odedteme napt. 29 d.. tj.
2,9 mA/V.

HU:>mepenne y, . rpamsucropor FET » cxemax

Ipumep:
KF321, Ugs = 10 B, Uge = 0 B

Topanox paGors:

1.

. Haxats ma keonxy

Haxars ma xnomky N - kamaa (n-p-n), asMepaemui FET
TONKMIOYHTE IIHYPAME B COOTBETCTBHE ¢ 0GO3HAUEHHeM
anexTponos k saxumam CBE ma namenm BM 529.

. TMotennuomerp U ycramosuTs B mogoxenme HYJA.

Uce = ycraworEts mo mxane npubopa
Uce = 10 B.

. Ornycrurs xuonky Ucg u TNPOKOHTpOAHpoBaTh [c, Haxars

Ha KHONKY IC, OpE ycTaHOBNEHHOM COOTBeTCTByOmeM mpene-
ae lc, sanpumep, 10 mA. Orcuurats, Hanpumep, 85 nere-
HEW, T. e. 8,5 MA.

5. HaxaTe ua ksomxy yaje.

6. INepexmounrs npemex yz1e COOTRETCTBYOIEE MONOMEHHe,

Hanpumep, 10 MA/B ¥ mo mxane orcumrars,

HanpuMep,
29 nenemnit, 7. e. 2,9 MA/B.

Measurement of y,,, of FETs connected in circnits

Example:
KF521; Ugg =10 V; Ugg =0V

Procedure:

5.
6.

- The FET has to be connected by means of flexes to

the sockets C, B, E on the panel according to the
electrode markings, and the push-button' NPN for an
N - channel depressed.

- The potentiometer Ug has to be turned to zero [coun-

terclockwise).

The push-button Ucg has to be depressed and the
given Ucg = 10 V set on the meter scale.

After releasing the push-button Ucg, with a suitable
Ic range selected, e. g. .10 mA, the Ic has to be
checked by depressing the push-button Ic. The read-
ing will be e. g. 85 divisions, i. e. 8.5 mA.

The push-button yie must be depressed.

With the appropriate yzie range selected e. g. 10 mA/
/V, the meter indicates e. 8. 29 divisions, i. e. 2.9 mA/
.
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Méteni Hzaz tranzistoru zapojenéhe v obvodech

P¥iklad:
KF506: NPN; zapojeny v obvodech

Postup:

. Mé&reny tranzistor ptipojime flexosfiirami podle ozna.

teni elektrod ke zdifkdm CBE na panelu BM 529,
Stiskneme tlagitko NPN.

2. Stiskneme tla&itko Ig V OBVODECH.

3. Potenciometrem nastavenf Ip a pfepnutim rozsahu Ig
nastavime proud do béze obyZejn& 1 mA podle stup-
nice meétidla {pro tranzistory s hag > 100 nastavime
ip 100 gA nebo 10 wA).

4. Suskneme tlaCitko Ic a odefteme proud kolektoru
podle rozsahu Ic. napf. pro rozsah Ic = 100 mA ode-
tteme 58 d., tj. Ic = 58 mA. Potom

58 mA
hoig = Tk = 58.
Poznamka:

PFi meéfeni hzig v obvodech miZeme postupovat také
tak, Ze nas.avime nejprve poZadovany I¢c na nékterém
rozsahu Ig na fervenou teéku pfi stisknutém tlacitku Ic
& po uvolneén! tialitka Ic miZeme odecist Iz na m&Fidle
|podle zarazeného rozsahu lg)} a veli®inu ha;r odedist
na Cervené stupnici a vynasobit pomérem zafazenych

rozsah

Ic

Usmepenne h,; TpansHcropa, BKmoOUEHHOTO B CXEMy

Mpumep:
KF506, n-p-n, BkaIioueno B cxemy

Topanox paGors::

L. WamepaeMeiii TPAHSHCTOD NONKMOYHTHL WHYPAMHE TO 060aHA-
4eHHIO 3NeXTponoB K 3axumaM CBE ua nameau BM 529.
Hamxare KHONKY n-p-n.

. Haxare ma kmonky Ip s menax.

. Tlorennuomerpom ycranosk# lp u mepekmouareneM npexe-
noB Ip ycTamoBHTE TOK Ga3skl, Kak npasuno, 1 MA mo mkate
nputopa (mas rtpamaucropos ¢ h2ig > 100 yeranosuts Ig
100 MxA man 10 MxA).

4. Hamars ma ksonky g ® oTcumTaTh TOK KonnexTOpa MmO mpe-
aeny Ic, nanpamep, ans npexzena Ic = 100 MA orcumrats
58 menemmit, 1. e. Ic =58 MA. B stom cayuae

58 MA

=220 5y
h21e T 5

[ ]

TMpumevanue:

Tps uamepenwu h2if B UenAX MOKHO NMOCTYNaTh TAaKKe Tak,
4TO cCHavyana ycTaHaBnusaerca tpefyemuiét lc Ha omEoM wua
npelenos Ic no KpacHO# TodKe pM HaXKaTOH KHOMKe [C u
fnocae OTMYCKAHHR KHomxM [c MoKHO ofcuntats Ig mo mpu-
Gopy (mo ycramoBnensoMy npeneny Ig). Bemmummy hojg or-
CYHTATE M0 KPacHOH WIKale ¥ YMHGKMTL Ha OTHOUIEHWe ycTa-

Ic
HOBJIEHHEIX IEPEJIEJIDB I
B

Measurement of h.,; of transistors connected im
circuits

Example:
KF506: NPN; connected in circuits

Procedure:

L

w M

The transistor to be measured has to be connected
by means of flexes to the sockets C, B, E on the
panel according to the electrode markings. The push-
-button NPN must be depressed.

. The push-button Ig IN CIRCUITS has to be depressed.
. The base current, usually 1 mA, has to be set on

the. scale of the meter by means of the potentio-
meter Ig with the appropriate Ig range selected.
(For transistors with hzig > 100, Ig = 100 HA or 10 pA
has to be set). o

. Alter depressing the .push-button Ig, the colle'ctor

current can be read dependent on the selected Ig
range, e. g. within the range 100 mA the result is
58 divisions, i. e. Ic =58 mA. Consequently,

58 mA

T T

Note:

When the value hzg of a transistor connected in a
circuit has to be measured, it is possible also to pro-
ceed as follows: The required Ic value has to be set to
the red mark within one of the Ic ranges, whilst keep-
ing the push-button [c depressed. After releasing the
push-button Ic, the current Ig can be read on the scale
(dependent on the Ip range selected). Then, the value
of hzig has to be read on the red scale and multiplied

by the ratio

I: of the selected ranges.
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