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B M 544 V¢robni ¢&islo:
3aBONCKOH HOMED: .........onrvvevrrerncssresessssinees

Production No.:

LOGICKA SONDA

Sonda se pouZivd pro zkouSeni obvodd TTL, DIL s napéjecim napétim 45 V.

JOTUYECKUU 30HA

3oun menoxbayerea g membranma Korrypoe TTJI, ITJI ¢ manpamenmem mutamus -5 B,

LOGIC PROBE

This probe is employed for testing TTL and DTL logic integrated circuits with a powering voltage of 45 V.

V.Vrobce: |
. Samon-usrorosmresns:
Makers: TESLA Brno, n. p., 612 45 Brno, Purkyiiova 99, {SSR
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1 — Méfici hrot sondy

2 — Svitivd dioda, fndikujfc{ sprévnou drovest Uy,
3 ~ Svitivé dioda, indikujicf spravnou droveit Uy
4 — BNC konektor pro pfipojenf napéijen{ sondy
5 — Koaxialnf napéjeci kabel

6 ~ Kryt sondy

7 — Kabel 1AF 644 71

8 — Vstup pro zemnéni sondy

§ — Vstup pro kli¢ovénf Grovnd Vs
10 — Vstup pro klicovéni drovné Uy

| — H3MepHTeAbHNA mMYN 30HA2

2 — ceetamuAcs QHOZA, ONpeAeasIlLuA NpaBHABHKA YPOBEHD UL
8 — ceerawmfics AMox, ompeAenFIOMKEA NPABHABREA Yyposers Uy
4 — rueano BNC ans nOSKAMOYeHHS MHTAHHA 30HAA

9 — xoaxcHazbuuA KaGedb HHTaHHA

6 — BepXHAA KpullIKa 30H71a

7 — 3afHAf KPHILKA 20HAa

8 — BXOX ANA 3a3eMNeHHS 30HMAA

9 — BXOR A1 HeEPEKNIOYEHKS YposAs Uf
10 — BX0n A%A MepexioveHHs yposuA Uy

1 — Measuring prong of the probe

2 — Light-emitting diode indicating correct Up level
3 — Light-emitting- dipde: inditating correct Uy level
4 — BNC connector for connécting of powering

5 — Coaxial powering cable

8 — Cover of the probe

"7 —Cable 1AF 84471
8 — Input for earthing of the probe
9 — Input for Uy level keying

10 — Input for Uy level keying



1. ROZSAH POUZITI SONDY

Logickd sonda BM 544 je urena k rychlému vyhleddni vadného
logického integrovaného obvodu pfimo na desce plosného spoje.
Tato sonda slou?i ke zkoueni obvoddl TTL, DTL s napéjecim na-
pstim -5 V. Lze ji pouZit jak v oblasti servisu tak i ve vyrobnim
procesu. UmoZiiuje provést rozbor provoznich podminek zkouse-
nfch obvodd a smadno urtit druh poruchy. MoZnost klitovani
obou drovni {Up, Up) umoZiiuje zjidtovdni Casové koincidence
impulsd.

2. SESTAVA UPLNE DODAVKY

Logické sonda BM 544 1ks

Kabel 1AF 62341 Jks

Kabel ) 1AF 64471 1ks

Hrot - 1AA 06923 2ks

Hrot 1AA 069 24 1ks

Névod k obsluze

Balici list

Zarufni list

3. TECHNICKE ODAJE

3.1. Logickd sonda

PouZiti: ,

obvody TTL, DTL: ULs+08V Ucc=+50V
Uyz 20V

Iyst < S0 yAproUp =408V
Uu=+20V

30 ns. VSechny ojedin&lé impulsy 30 ns

nebo del$tho trvdni na logické drovm

24 V04 V jsou m&feny a prodiouZeny

Vstupni proud:

Rozlidovaci schopnost:

na asi 0,1 s.

Mazx. opakovaci

kmitoCet: 10 MHz

Uroveil komparace: ULs4+08V Uec=+450V
Ugz 420V

Chyba komparace: Up=-04V Ucc=+450V
Up=+04V

74vislost zmény drovné komparace na zméné

napdjectho napéti: U=+40mv Ugc=+50V 5%
Uy = +100 mV

Max. vstupnf napdtl: ~ +15 V aZ —12 V trvale

Max. drover signdlu pro kliovani

indikace Uy a Ur: Uo=0ai +08V
Ug=-+20Vai 450V
Umax, =155 V

Maz. vstupni proud pro kliCovéni

indikace Uy a U: Tyst < 2,0 mA pro U =04V
Tyst < —350 pA pro Uy =24V

3.2. Pracovni podminky

Pracovni teplota okoli: +5°C aZ 4-40°C
Relativni vlhkost: 40% a¥ 80%



Ilak vzduchu:
Napdjeci napétf:
Druh

napdjectho proudu:

Odbér ze zdroje:

3.3. Vieobecné idaje

Bezpeénostni t¥ida III.

Osazeni:

Jisténi:

Poloha pristroje:
Rozmeéry a hmotnost:

Rozméry a hmotnost
zabalené sondy:

86 000 N/m? a2 106 000 N/m?
+5V +£5%

stejnosmérny
max. 180 mA

tranzistory: 7 ks
integrované obvody: 2 ks
diody: 5 ks

elektronicky proti p¥epbiovéni napéjeci-

ho napéti sondy
libovolna
190 % 28 X 25 mm,; asi 0,1 kg

230 X 120 X 50 mm; asi 0,2 kg

4 POKYNY PRO UVEDENI SONDY DO CHODU

Logicka sonda nevyZaduje Z4dné zdsahy pfed uvedenfm do chodu
a po vybaleni je okamZit& schopna provozu. V pfipad® zasléni
sondy k vjrobci je tfeba, aby byla zabalena do plvodntho bale-
ni. JelikoZ sonda je urlena pro kontrolu logickfch integrovanych
obvodti TTL nebo DTL s napdjecim napétim +50 V, je nutno
napajeni sondy pripojit bud na zvl43tni ss zdroj, nebo ji napéjet
pfimo z kontrolovaného zaffzen{,

5. NAVOD K POUZIVANI SONDY

5.1. Bezpetnostni tiida

Sonda je konstruovéna v bezpe€nostni tid¥ IIT podle CSN 35 6501
tzn., #e pifstroj je napajen nizkym napétim a spliiuje poZadavky
normy. Béhem pouZivani sondy nejsou nutnd Z4dnd zvlastni bez-
pecnostni opatienf.

5.2. Pokyny pro méieni

Pro napdjenf logické sondy pouZijeme bud zdroje kontrolované-
ho zatfzeni nebo zvla3tniho napéjeciho zdroje. P¥i pouZiti zvl&st-
niho zdroje db4me, aby byl F4dn¥ pFipojen — pél zdroje na zem-
nici zdifku kontrolovaného zatizeni. jestlife nenf moZno tuto |
zasadu dodriet a potfebujeme, aby chyba komparace sondy byla
co nejmensi, je vhodné pouZit zemnici kabel 1AF 62341, kterf
je soubdsti pFislusenstvi sondy, a provést zemn&ni sondy pfimo
na kontrolovaném logickém obvodu. Je té% vhodné, aby napdjeci
napéti sondy se co nejvice bli¥ilo 450 V, protoZe hranice kom-
parace jsou procentudlnd pifmo zdvislé na napdjecim napéti
sondy.

DodrZeni vySe uvedenych zésad ndm umozni plné vyuZit viech
prednosti logické sondy. To jest vysoké plesnosti komparace
logickfch tirovnf nezdvislé na dobé trvén{ a tvaru impulsd, umoz-
finjict kontrolovat sprdvnost logickfch drovnf od ss hodnot aZ

' po ojedinglé impulsy s dobou trvéni desitek nanosekund. Sonda

vzhledem k vysoké vstupni impedanci s charakterem odpovidaji-
cim logice TTL a nizké vstupni kapacitd (asi 20 pF) minimélng
zatéZuje kontrolovanou 3pitku log. I0.

Logickd sonda zachyt{ a indikuje rozsvicenim pfisluiné diody
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kady impuls, ktery doséhme drovné Up (Up=400 mV] nebo
trovné Uy (Us=240 V) na dobu 30 ns nebo deldl. Tento
impuls prodlouZi na dobu asi 0,1 s a indikuje rozsvicenim
piisludné svitivé diody podle drovn& logického signdlu. Dalsi
moZnosti ndm sonda poskytuje pi hleddni zévad v log. sitich
vyuZitim pomocngch vstupd, které umoZfiuji hradlovat indikaci
spravné log. drovné Uy nebo Uy na vstupu sondy. Této moZnosti
1ze s vghodou pouit pii zjiSfovani ¢asové koincidence impulsd,
Pomoci kabelu 1AF 62341, ktery je soudést! piisluSenstvi, p¥ive-
deme na pomocné vstupy klidovaci signdl, K indikaci impulsu
0 spravné log. firovni na hrotu sondy dojde pouze tehdy, jestli¥e
na pomocném vstupu je ve stejném Casovém okamZiku signdl
0 sprdvné Grovni Uy Jestlife na pomocngch vstupech je signal
o log. drovnich Ur, nedojde k indikaci pristu$ného impulsu na
vstupu sondy. JelikoZ pomocné vstupy klifovan{ nejsou chrénény
proti pietiZeni, je nutno je pfipojovat pouze na vystupy s cha-
rakteristickfmi hodnotami log. Grovnf TTL.

Pislusenstvi, které je soufdsti logické sondy, umoZiiuje dobre
vyuZit viech moZnostf, které sonda poskytuje.

8. MECHANICKA KONSTRUKCE

Logické sonda je konstruovéna do vflisku z razuvzdorné termo-

plastické hmoty, jenZ svfm tvarem umoZiiuje snadné uchopeni' a
manipulaci. Vlastnf konstrukce sondy je velmi kompaktni a ves-
keré elektrické obvody sondy jsou umistdny na dvoustranném
titéném spoji s prokovenymi otvory. Celkovd koncepce sondy
zarufuje vysokou spolehlivost a znatnou mechanickou odolnost.

6

7. POPIS ZAPOJENI SONDY

Logickd sonda se skiéd4 ze vstupniho obvodu tvoFeného pfesnf-
mi teplotnd kompenzovanymi komparétory pro logické Grovnd
Uq a UL Referentni napsti pro kompardtory jsou odvozena
z napajeciho napéti Ucc pomoci presného odporového délide tvo-
feného odpory R6, R7 a R8. Vystupy kompardtord Uy a U jsou
pfivedeny na vstupy asovacich obvodfi, které slouZi k prodlou-
Zeni ojedinélfch impulsd na dobu asi 01 s, aby jejich p¥tom-
nost mohla byt opticky indikovédna. Vstupy kompardtord jsou
piipojeny na hrot sondy pfes RC &len a chrandny proti pfipad-
nému ptepéti diodami E1, E2, Soutinovy vstup &asovaciho obvodu
je vyveden jako pomocny vstup pro kliovdni Grovni Uy a Ul
Vystupy Casovacich obvodd jsou pfipojeny na svitivé diody E11,
E12, které slouZi k optické indikaci logickych drovnf o spréavné
hodnot& Uy a Ur. JestliZe na kontrolované &pitce log. IO je napéti
v rozmezi 0,8 V aZ 2,0 V nebo je $pitka bez napdti, nesviti ¥4dn4
Z indikaénich diod.

Tranzistor E16 a dioda EI5 slouZi jako ochrana sondy p¥ed n4-
hodnym piepblovanim napéjectho napéti.

8. POKYNY PRO ODRZBU

Konstrukce sondy byla zvolena a provedena tak, aby od z4kazni-
ka nevyZadovala Zddnou GdrZbu. Kontrolu citlivosti a chyb kom-
parace doporufujeme provddst asi v tfiletfch asovych tdsecich.
V piipadé, Ze bude zji5t¥na zm&na n¥kterého parametru tak, Ze
by se bliZil k dovolené toleranci nebo ji pfekrafoval, je zapot¥ebi
zaslat ptistroj do vfrobniho zdvodu.



Blokové schéma

1 — Komparéator Uy
2 — Kompardtor U
3,4 — Casovaci obvod
5 — Napéjecf obvod
A — Hrot sondy
B, C — KliCovaci vstup:

obr. 2




1 — Impulsni generator

Po opravé nebo pii periodické kontrole vlastnosti sondy doporu-

¢ujeme provadét kontrolu podle nésledujictho postupu.

8.1. Kontrola citlivosti

Kontrolu provedeme pomoci vhodného pulsniho generdtoru
s opakovacim kmitoftem minimdlng 10 MHz a strmosti néstupné
a sestupné hrany lepdi neZ 1ns/V, osciloskopu s vysokoimpe-
dantni sondou (mapt. BM 464 a BP4647), napdjectho ss zdroje
(napt. BS525) a Cislicového voltmetru (napf. BM 533).

Impulsnim generdtorem nastavime Grovné impulsu na hodnoty
U.=04 V a Ug=24 V na impedanci 50 Q. K sond& p¥iSroubu-
jeme na pfislusng vyvod zemnici kablik, sondu pfipojime na ss
zdroj a pomocf &islicového voltmetru nastavime napéject napéti

8

BM 464, BP 4647 BS 525

obr. 3

450 V. Potom hrot sondy piiloZime na vfstup generdtoru spolu
se zemnicim kablikem (podle obr, 3). Sonda musi indikoval
véechny impulsy o 3fFce 30 ns a opakovacim kmitodtu 10 MHz.
Osciloskopem se sondou kontrolujeme tvar impulsu.

8.2. Kontrola ss irovné komparace

Hrot sondy piipojime na zdroj regulovatelného ss napéti BS 525
a postupnd zvitSujeme napéti od 0 V (obr. 4). Pi napéti Up=
=06 V +0,15 V na hrotu sondy musi.dojft ke zhasnuti svitivé
diody oznatené L. P¥i dosafeni napétl Uy =22 V +0,15 V musi
dojit k rozsvicenf diody oznafené H. Tato napéti méfime pomoci
¢islicového voltmetru (napf. BM 533).



?0

(LH)

BM 533 BS 525
O []
99
J. ?
\.
obr. 4

9. PUXYNY PRO OPRAVY

Sonia je vfrobcem podrobena pffsné kontrole kvality soutésti
a nastaveni obvodd. Pfesto v3ak b&hem provozu vlivem stdrnuti
soucastl, pisobenim klimatickjch poiminek a eventudlnd i ji-
njch vlivi se miZe vyskytnout zdvada, jeZ porusi jejl funkei.
Pi vfm#n& vadnfch soutdsti pouZivejte pouze typy, které jsou
uvedeny v rozpisu elektrickych souddstf, P¥iloZené schéma zapo-
jen{ a nékres desky s tiftdnfmi spoji V&m usnadni pochopeni
principu a odstranén{ p¥ipadnych zfvad.

§
ﬁm

V duchu dobré tralice m4 n. p. Tesla Brno zdjem na tom, aby
jeho méfici pristroje slouZily s maximdinf piesnosti zakaznfkim.
Nemdte-li proto p¥i opravé vhodné kontrolni zaiizeni nebo do-
statek zkudenosti, doporutujeme provadét sloZit&j3f opravy pou-
zg ve vyrobnim z&vofé

Pfistroj je nutno poslat na adresu:
TESLA Brno, n. p., 61245 Brno, Purkyfiova 99

Adresa servisu mé&kcich p¥fstroji (pro osobni styk):
TESLA Brno, n, p., 61245 Brno, Mercova 8a (tel. 558 18]



10. POKYNY PRO DOPRAVU A SKLADOVANI

Zahalené piistroje se mohou dopravovat a skladovat v rozmezi
teploty —25°C az +55°C pii relativni vihkosti do 95%. Nezaba-
lené pristroje v prostfeli s teplotou od +5°C do +40°C pri re-
lativni vihkosti do 80%.

V obou piipadech je vsak nutno skladované pfistroje chrdnit
proti povétrnostnim vlivim ve vhodnych prostordch prostjch
prachu a vypard z chemikalil.

Na srovnané piistroje nesmi byt ukldddn Zddny dalSi materidl.
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Dodavateli md byt umoZnéno na jeho viastni Zadost plesvéddit
se 0 vhodnosti skladovacich prostord.

11. UDAJE 0 ZARUCE

Na spravnou funkci svjch vjrobkil poskytuje n. p. Tesla Brno
saruku v délce stanovené hospoddfskym zdkonikem ¢. 109/1964
Sh. ve znéni & 37/1971 Sb. (§§ 198, 135): (Podrobngj$t udaje o dél-
ce zérutni doby jsou uvedeny v zdru¢nim liste.



1. HABHAYEHME 30HJA

Jlornaecknit somn BM 544 mpenmasHaver mns 6meCTpOTo OTHCKAHEA BH-
meAwed U3 CTPOS HHTETPANBHOH CXEMB! HENOCPENCTBEHHO Ha ILIATe Medar-
HOTO MOHTAXa. TOT S0HN CAYKET A% HcnuTarEs Komrypos TTJ, OTJI
¢ HanpmkeHueM mutanus +5 B. 3omn MoMeT 6mTh mCmOAB30BAH KaK
B ofnacty ofCnyKMBaHAR, TAK W B NDOHBOLCTBeHHOM mponecce. Om
NaeT BOMOKHOCTb OCYUIECTBHTh 2HANH3 YCIOBHH SKCILTYRTAIME WCILL-
TYeMX CXeM H JeTKO OUDENENHTh BHJL HEHCIPABHOCTH, BoaMOXHOCTD
nepextiouenus ofoux yposmeit (Uy, UL) maer sosmoxmocts ompenenenna
BPEMEHHOTO COBNIANIERHA HMITyAbCOB.

2. KOMIIJIEKTHOCTD IIOCTABKH

Jlornuecknii 20HI BM 544 1 mr.
Kabens 1AF 623 41 3 m,
Kabexns 1AF 644 71 1 .
Iyn 1AA 069 23 2mr,
Wyn 1AA 069 24 1 mr.

Hncrpyxuna mo skenayaraguu
Ynarosounsii mucr
T'apantnitroe camnerenscrso

3. TEXHUWUECKUE TAHHHIE

3.1. Jlormuecxmir soun

Hasnavemme: | |
_xomrypu TTX; BT Up< 408B Ucc=+50B. -
- Us2+20B

Bxonnoii Tok:

Paspemawmas
C1I0cobHOCTS:

Maxe. uacrora
TIOBTOPEHHA:

YpoBens cpageHms:

ITorpemnocrs cpapHenns:

L, <50 ukA 1 Up = -0,8 B
Un=+20B

30 nc. Bee ormempurie mMmyance, mauTem-
HOCTb KOTOPHX pasHa wiam Gomsme 30 me,
uMewomue Jor. yposens 2,4 Bf04 B, uame-
paiotes w ynnmrmores mpubn mo 0,1 ¢

10 MI'g

ULs+08B Ucc=-450B
Us2z+20B

U=-04B Ucc=+450B
Uy=-+04B .

34BHCHMOCT M3MEHEHMA YDOBHA CDABHEHWS OT USMEHeHHA HANDAKeHHA

NUTaHKEA:

Maxe. Bxommoe
HanpAxeHwe:

UL=+40uB Ucg+50B8 +5%
Uy = F100 uB

+15 B+ —12 B menpepsizxo

Make. YPOBEHD CHTHAJA 1IA MepPEKMOUeHHA

uagaxamuy Uy v Up

U,=0+08B
Ui=+20B++50B
Usake. =455 B

Maxc. BxONHOMA TOK LA nepexmoueHAT

unaxaund. Uy 1 Up: -

3.2. Ycaosua skcmryaranen
TeMmepatypa okpyRanmero

BOSEYXA:

Iex. <21 MA linx Uy=04B
Ipx. < =350 mxA 119 Ugy=124 B

+5°C +4-40°C

11



OrHocHTeIbRAA
BAAKHOCTB: 40% — 80%
Jasnenre Boanyxa: 86 000 H/m? - 106 000 H/u?
Hanpaxemme mavamma:  +5B +5%
“ Bun ToKa MUTAHUA: TOCTOAHHLIA
Torpebaenne
OT' HCTOUHHKA: makc. 180 MA
3.3, Obmme nanHsie
Knacc GeomacocTa: 1L
KoMzeKT noaynpoBoAHAKOBBX
npu6oepos: 7 YpaH3KCTOPOB
2 MHTErpaJbHHE CXEMEI
5 BHOT0B
Samura; JIEKTPOHHAL OT HIMEHEHMA TOAAPHOCTH H3-
NpSAKEHHA NATAHKA 30HIA
Tonoxenne mprbopa: nooe

Paamepu x Macca: 190 X 28 X 25 mm; npubn. 0,1 kr

- PaaMepti 1 Macca ynaKoBaHHOIO
npubopa: 230 X 120 X 50 wm; mpuba. 0,2 kr

4, YKA3AHHA MO MYCKY 30HIA B KCILIYATALHIO '

Jlorkueckmil s0H] Be HyKI3eTcA B HMKAKEK . MOCAENYOMEX BMEWATeMIb:
cTBAX TIepeX MyCKOM B XOX ¥ DOCAe DACUAKOEKE OH IOTOB JUIA SKCTIyaTa-
maE, B crysae oTmpaB/esHA $OHAA HA 3aBON-HATOTOBETEND HeoOXOMEMO

12

JUAKOBATH er0 B Tapy, B KOTOpoit OH O:x mocTasie. Beuny Toro,
4T0 30HN MpEXHASHAUEH JUIA KOHTDOXS JOTHYECKHX HHTETPAXBHELX CXEM
TTN wne AT ¢ Hampawemuem nuramus 45,0 B meofxonumo muramme
30HIA OCYWECTRUTH C NOMOIEI CHENHANHONO HCTOMHEKA NOCTOFHHOTO
10K HIE WATATS 'ero HEOCPEICTBEHHO OT KOHTpomHpyeMoro ofopynosa-
HHA,

5, HHCTPYKIIHA 10 SKCILIYATALIMH 30HIA

5.1. Knacc GesomacrocTE

3081 cxomcrpyEpoBaH no Kiaccy Gesomacmocrs III mo HCH 356501,
T, e. mpufop THTaeTCA HESKEM HSIPMKEHHEM K YLOBIETBOAET Tpebo-
BARHEAM cTamfapra. Bo BpeMs SKCIyaTAmMM 30HIA HE HYWEHb HAKAKHE
ocofBle MepE IO TeXHHKe GesonacHocTH. |

5.2, YsasanEg MO HAMEPEHHW0

[l1q METAEAA JOTHYECKOTO S0HNA MOKHO HCIONb30BATH HCTOUHHK KORTPO-
NHpyeMoro OGOPyZOBAHHA JUIM CHELMATHHR WCTOUHHK IMTAHEA. Tpu
KCTONB30BAHME CIENMANGHOTO HCTOVEKKA MHTAHHA HEOGXOLEMO CHENRTH
3a TeM, wT00H OTPHIATEMBHR NONOC MCTOTHHKA ORI MOMKMOUEH K 33-
aeMIADIIEMY SAKEMY KOHTPOMHDYEMOTO YCTDOHCTBZ. Ecnm Her BOSMOX-
HOCTH COOMOACHMA 57000 M NpH TpeOOBAHUE K NOTPEMHOCTH 30873 KaK
K MEHHMAIBHOE, TO LeaecoofpasHo HCNOAB3OBATH saseMnsomui Kabess
1AF 623 4], xoropmit BXOZHT B COCTaB pEEALIERHOCTEH 90HI2 H 3a-
seMTeHHe 30HIA OCYIIECTBHTh B STOM Ciyyae HEMOCPEICTBEHHO HA KOH-
TpOIMpyeMoi Jormueckod cxeme. Taxwe menecoofpasio; 400 HAmpA-
eRWe [ETAHEA SOHIA GRN0 KAK MoxHo towHee paskmiM +50 B, Tax



KaK [pejefsl CPABHEHHS B NDOLEHTHOM OTHOMIEHEM MPAMO 3ABHCAT OT
HAOPAXeHUS [UTAHUA 30HNA,

Cofmonenne BHMEYKA3aHHHX NPABHI NaeT BOBMOXHOCTL TONEOCTHO HC-
NOMB30BATL BCE NpEUMyMECTBA JOTHYECKOTO 30HNA, T. €. BHICOKYD TOU-
HOCTh CDABHEHHMSA JOTHYECKHX YpOBHeH He3aBHCHMO OT LNHTENBHOCTH H
GOPMEI HMIYZBCOB, HAWUIYH BOIMOKHOCT KOHTPOAHDOBATh LpABHIIb-
HOCTb JIOTMUeCKHX YPOBHEH OT 3HAUEHHH NOCTOAHHOTO TOKA LO OTHeb-
HEIX MMIY/JbCOB NPOAODKHTENBHOCTBO B HECKONbKQ NECATKOB HAROCEKYEI
3oHL BBHNY BHICOKOTO BXOHOTO CONDOTHBIEHHA N0 XApaKTepy COOTBET-
CTBYOIEMy CONMpOTHBJNeRmIo Joruke TIJ m Huskod BxoaHOH eMKocTH
(mpubn. 20 n®) MuH. Harpyxaer KOHTpOIMpyeMbii wWTHGT JAOTHUECKOH
HHTETPANbHOM CXEMEL

Jlormueckuit 30HN QUKCHDYET H IyTeM 3aKHTAHHA COOTBETCTBYWIIETO
IHONa HHAMUHPyeT KaXmuiil uMnyase, pocrarmui yposss Up (Up=
=400 mB) umm ypoera Uy (Un=240 B) na spema Gonee mmm pas-
noe 30 Hc. Jror mMmyasc ymaMEAerca no AnmtensHocts mpubx, 0,1 ¢
H MHAKOHPYeTCA NyTeM 3aKMTAHMA COOTBEICTBYWINETO CBETANIErOCA IH-
0Ola B 34BHCHMOCTH OT YPOBHA Jormdeckoro curiaza. Crerywmue Bos-
MOXHOCTH 30HIA NPOABIAIOTCA NPH OTHICKAHMM HEWCHpABHOCTEH B JOrH-
4eCKHX IeNAX NyTeM HCMONB3OBAHHA BCTIOMOTATENBHRX BXOJOB, KOTODHIE
10T BOAMOKHOCTH MeEKNOYaTh MHAHKALMI NPABHIBHOIO JIOTHYECKOTO
ypopa Uy uam Uy Ha Bxome 30HNA. Ty BOIMOXKHOCTH IHeNec000passo
HCTONb30BATh TDH ONpENeNeHMH BPEMEHHOTO COBMANEHHA HMMIYJILCOB.
C nomomsio kabens 1AF 623 41, xorophiit BXOIHT B COCTAB TpHHAMLNEX-
HOCTeH, Ha BCTIOMOTATEXBHWE BXOOH MOZAeTCA CHIHAN TNepeRMOYeHHA,
Wunuxanua uMmyisca MpaBRABHOTO JOTMYECKOrO YPOBHA Ha HIyrNe 30HAA
HMEET MECTO TONBKO B TOM CAydae, eCIH Ha BCTIOMOraTeNbEOM BXONE B TOT
MOMEHT BDEMEHM MMeeTCA CHTHaA mpaBHubHoro yposHa Un. Ecnx Ha
BCTIOMOTTe/IbHEIX BXONAX HMeeTcA CHTHAM KoT. yposEs UL, TO HeT HHNH-
Kall{} COOTBETCTBYIIIETO MMNYJRCA Ha BXOZe 30HIA, TaK KaK BCTIOMO-

TaTenbHbe BXOMH NEPEKNOUEHMA He SalMEMeHEl OT Neperpysky, Heob-
XOIMMO DOZKMIOMATL MX TONBKO K BLIXOJAM, KOTOpHE 0O IApAMETpAM
COOTBETCTBYIOT BHIXONAM JorHuecKux yposHed TTJL

[IpunansexuoCTH, BXOLAMEE B COCTAB JOTMYeCKOr0 30HAA, KT BO3-
MORHOCTb XOPOIIO HCTIONBb30BATH T€ BOIMOKHOCTH, KOTOPhIe IpeROCTaBIACT
30H.

6. MEXAHHYECKAA KOHCTPYKIIWA

Jlorueckuid 30HX CKOHCTPYHpOBAH A/iA YCTAHOBKH B OpECCOBAHHOM KOp-
myce W3 TEPMOMLIACTUYECKOTO MaTepHaia, (opMa Koroporo ymobma aig
Zepkanua ® MaHmnyaanmd, CoGCcTBeHHO KOBCTPYKHHA 30HIA ABAAETCA
BeCbMa KOMIAKTHOH M BCE SAEKDHUECKHe LENMH 30HIA DACTONOXKEHH Ha
IBYXCTOPOHHEH IJaTe IIeYaTHOTO MOHTAka ¢ METAIIK3MPOBAHHLIMA OT-
BepcraMn, O0Mag KOHNEMMA 30HAA TAPAHTHpPYeT BHCOKYK Halex-
HOCTb H 3HAYHTENBHYI MEXaHHIECKYK) IPOYHOCTD.

7. OITMCAHKE CXEMbI 30HIIA

Jlorudeckuil S0HX COCTOMT M3 BXONHOH mend, 00pa30BaHHOH TOYHEIME,
KOMIEHCHPOBAHHEIME N0 TEMIUEPAType KOMDApaTOpaMH IIA JOTHUECKUX
yposreit Uy m UL, OmopHrie Hampakemua KOMNApaTopoB CO3NAHH Ha
OCHOBAHHHM HanpAxeHua mnutaHua Ucc ¢ TOMOMBI TOUHOTO JetuTens
conporuexenmit R6, R7 u R8. Bexom xommaparopos Un m Uy coenn-
HEHH €O BXONAMH Iemeif BpeMeHW, KOTODHE CAyXAT JIA yBEelHUeHHA
RAUTENLEOCTH OTHENBHHX HMIyNbcoB 10 3Haduenms npmOa, 0,1 ¢ mia
oflecnevenmA BO3MOKHOCTH ONTHUECKOH MHIAMKAME STHX WMIY.JIBCOB.
Bxomsr KOMNapaTOpOB COENMHEHH €O MYMOM 30HIA NOCPENCTBOM HENOUKHE
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RC u samumeHr or BO3MOXHORO NepeHANPAXeHMA ¢ NOMOINIbI0 JHOMOB
El, E2. Bxon JOIHYECKOTo NpOM3BENIEHUS CXEMH BDEMEHH BLIBENCH B Ka-
YecTBE BCNIOMOTATENBHOTO BX0Na Anf mepexmodenus ypopxe Up u Ul
BhIXONE Uemeil BpEMeHN NOKMOYeHH K ceramumes Xmoiam Ell, EI2,
KOTOpHE NpEIHASHAUEHE! IAA ONTHUECKOH HHIMKALMA JOTHYECKOTO YpOB-
u1, ofnanawmero mpasunbeniMu sHavenuaMu Uy u U Eeru ma xou-

Baox-cxema

TPOIHPYEMOM MITHGTE NOT. MHTETPANBHON CXEMBl MMEETCA HANpAXKeHue
s mpesenax 08 B — 2,0 B miu mrudr He HMeer HampsKeHHd, TO He
TODHT HK ONUH U3 IMONOB MHIMKaLKH.

Tpansucrop E16 u muon E15 caymar B xadecrse 3alETH 30HAA OT C1y-
YAMHOTO M3MeHEHHA NONADPHOCTH HANPAMEHMA NHTAHUA

1 — xommapatop Uy
2 — xomnapatop Up
3,4 — cXema BpeMeHH
5 — nenb muTaHHA
A — wyn 30H7a
B, C — nepexmiouaipomue HMIY/IbChl

14
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BM 464, BP 4647

" BS 525

O 0O
7]

)

508

| — BMOYJLCHBH TeHeparop

8. YKA3AHMA II0 YXO4¥

Koucrpyxums somnza BmfpaHa ¥ BHNONHEHA Tak, 4rofpl 30HR Ee HYX-
dancs HE B KaKOM yxole cO cTopomn moTpefurtens, KouTpoms uyscru-
TeIBHOCTH 1 TOTPEMIHOCTH CPABHEHMMA peKOMeHIyeTes OCyHEeCTBJIATH
B HHTepBAJax BpeMend fpuba 3 roma. B cayuae ofmapyxenma usMe-
HeHHs ONpENeNEHHOTO IApaMeTpa, KOTODEA B DESyJbTaTe 3TOTO NpHONH-
Xaered WAH BHIXONMT 3a IOTYCTHMsI mpefed, TO HeofxomuMo OTmpa-
BUTb MpHOOp HA 3aBOX-H3TOTOBUTENE,

Iocne PEMOHTA HJAX NDH INEPHOJNHYECKOM KOHTDOJE IlapaMeTpoB 30HIA
PEKOMEHAYETCA OCYINECTBAATL KOHTPOMb YKAIAHHLIM HHKE crocobom:

Puc. 3

8.1. Koarpoan wyscrsaTensHocTH

KonTposs ocymecrBagercs ¢ DOMOMIBI0 NOIXOASIUIET0 HMIYJABCHOrO TeHe-
patopa ¢ yacrotoif mosropenud He Mewee 10 MI'm mpn namrensHocry me-
pelHero ¥ samHero dpomtos Mewee 1 mc/B, ¢ momommio ocyumrocKoma
¢ BHCOKOOMHEIM 30HIOM (mampumep, BM 464 m BP 4647), mcrounmxa
MUTAHHA TOCTOAHHOrO Toxa (Hampumep, BS 525) m umbposoro BossI-
Merpa (Hanpumep, BM 533).

Yposuu uMnyasca reseparopa yeramosuts Up=04 Bz Uy=-+24 B
ra conporusieauu 50 Om. K soHny x cooTeercTBymmeMy BIBOLY IIpu-
BUHTHTb 3a3€MJIAOMHA Kabemb M 30HI NOZKMOUHTh K HCTOUHHKY IO
CTOAHHOTO TOKA M C LOMOMIBIO LXQDOBOTO BOJBTMETPA JCTAHOBUTH HATpA-
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BM 533 BS 529

Puc. 4

xeEue mEtamEg 50 B. JareM mym somna momxmowmms K BuXOLy
TeHeparopa BMecTe ¢ saseMIAnmEM KabeneM (mo puc. 3). 3omm mommen
HHIHIEPOBATL BCE EMUYARCH Xrarenshoersw 30 HC ¢ yacrorodt mosro-
perns 10 MIm. C nomomsio ocgmmiockona ocymecrsaserca Komrpons
$OpMH HMOYIBCR,

8.2. Kortpons yposes cpaBHEHEA N0 MOCTORRHOMY TOKY

IMyn somma moEKMOUAETCA K HMCTONHHKY DETyAHPYEMOTO HAUDAKEHHA
nocrostgore Toka BS 525 ® HampmmenMe mOCTeneHHO yBeAHUHBACTCH
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s npetenax or 0 B (puc. 4). Mpr manpaxenmn U, =06 B +0,15 B
Ha Iyme SOHA JNOJKEH IOTACHYTh CBETAI[MHCA amol, obosHaueHHHH L.
Tpr nocruxennu mampsxenus Ug=22 B +0,15 B nomken saxeusca
xuon, obosuavennnit H. Hanpmkenue maMepserca ¢ noMoufbo LHOPOBOTO
soxstMerpa (Hamprmep, BM 533).

9. YKA3AHKA 110 PEMOHTY

[Ipubop ma saBome-umsroroBMTeNe NONBEPTAeTCA CTPOTOMY KOHTPOMO Ka-
9eCTBA COCTABHBIX uacrelfl ¥ peryaupoBKki cxeM. HecMorpa ma eto, B mpo-
Tiecoe SKCTLIYATALER B CTapeHUA QNEMEHTOB NON BOBNEHCTBHEM K/HMATH-
4eCKHX YCAOBHX M RDYTHX BIAMAHUI MOXKET HMETh NecTo HEHCIPABHOCTS,
KoTopas Hapymaer paborocnocofHocTs mpuGopa.

IIpr samene BLMENMMX B3 CTPOA 97EMeHTOB HEOGXOLEMO HCIIONBIOBAT
TONLKO THMM, KOTODHE YKa3aHH B CIEUUQUKALME AMeKTPHYECKAX I
Tanef, 1]
[Ipunoxennan dIeKTPHYECKAA CXeMa M YEPTEKE IUIAT MEYATHOIO MOHT
00Mer1anT MOHHMAHWe NPHHIUNA NeHCTBHA K YCTPaHEHHE BOSMOKHEHIX
HeHCrpaBHOCTeH.

B nyxe xopomeit Tpamummn manmonanthoe npexnpusrre »TECJIA« Bpro
32WHTEPECOBAHO B TOM, 4TOGH €ro MaMepHTEAbHElE NPHGOPH CAyREAR
noTpeduTeATM ¢ MaxcuMambHolt TowHoctblo. IloatoMy ecam mpE peMom-
Te Her NOAXONAINEN0 KOHTPOJBHOTO OOODYNOBAHHA HJM NOCTATOYHOLO
ONTA, T0 PEKOMEHNYETCA OCYMeCTBIATH (ONee CAOXHME BHIH PEMOHTa
TONBKO HA 3aBOJE-H3TOTOBHTENE.

Boxee monpobrsie agopManmu npenocrasiser:

»KOBO«, smemneroprooe obsenuuenue, llpara — YCCP



10. YKASAHUA N0 TPAHCTIOPTUPOBKE U XPAHEHHIO
HA CKJAJE

Ynaxosarrtle NpEGOPH MORHO TPAHCMOPTHDOBATD M XDAHHTH LpH TeM-

6 0 0
neparype o1 —25°C go 55 °C npu orHocutenrko# sraxmoctr xo 95%.
Heynakoarnsie mpmoprr xpamatca B cpelle ¢ TeMnepatypodt or +5°C
10 +40°C npu oreocurensrol BraxuoctH Io 80%.

B obomx caysadx HeoOXOAMMO XpaHMMbie NPHOODH 3alJHIGATh OT BO3-
NEHCTBHA KIMMATHYECKEX YCIOBEH, pacnonaras MX B NOIXOLAMHX 1oO-
MeeHHAx e3 murM H xuMmueckex napos, Ha xpammmsie mpubopn 3a-
TIpellaeTcs KAaCTh KaKOH-Iu00 MHOE MaTepHan.

[lo TpefoBarmio moCTABIIMKA NOMXHA GHTb NpENOCTABJEHA BOSMOKHOCTH
[POBEPHTh MPUFONHOCTh CKAANCKUX NOMEMERUH A4 XpaHEHWA NOCTABAA-~
EMEIX MM NpHOOPOB.

11. JAHHEIE O TAPAHTHH

Hauxonansioe npernprsree »TECJA« Bpmo rapantapyer mpaeuszayn
pafoTy CBOMX H3NeIWH B TedeHHe TapaHTHAHOIO CPORA AAX 3aKA3UMKOB
crpan-anesos COB u MM paBHmX, ycraHosiemsoro »OGIIEME yCIOBEAME
C3B« 1968 r. (§§ 28-30). Boaee nonposHue Kammme 0 HpOXOMETENH-
HOCTH TADAHTHHHOIO CPOKA YKA3aHH B IapaHTHHHOM CBHIETENBCTEE.
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1. SCOPE OF APPLICATION OF THE PROBE

The TESLA BM 544 logic probe is intended for the speedy find-
ing of a defective logic integrated circuit direct on the printed
circuit board concerned. The probe serves for the testing of
TTL and DTL logic circuits with a powering voltage of +5 V;
it can be used for servicing as well as production purposes.
The logic probe enables the analysis of the working conditions
of the tested circuit and the easy determination of the charac-
ter of defects. The facility for keying both voltage levels {Ug,
Ut) enables the ascertainment of the time-coincidence of pulses.

2. CONTENTS OF A COMPLETE CONSIGNMENT

Logic probe BM 544 1pc.
Cable 1AF 623 41 3 pcs.
Cable 1AF 64471 1 pc.
Prong 1AA 059 23 2 pes.
Prong 1AA 039 24 Ipc.

Instructions for Use
Packing Note
Guarantee Certificate

3. TECHNICAL DATA
3.1. Properties of the probe

Application: Testing of TTL, DTL circuits:
U< +08V Usc=+5.0V
Ug2 +20V
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.Resoiving power:

lin<50uAatUp =08V
Ug=20V

30 nanosec. All separate puises of 30 na-
nosec or longer duration ani of 2.4 V/
04 V logic level are measured and
stretched to approximately 0.1 sec.

Input current;

Max. repetition

frequency: 10 MHz

Comparison level: U, s+08V Uec=450V
Uyz 420V

Comparison error: Up=-04V Ucc=+50V
Up=-404V

Dependence of the change of comparison level on that of the
powering voltage: Up=+40mV at Ucc=+450V +5%
Un= 1100 mV

Max. input voltage: +15 V to —12 V, permanently
Max. signal level for Uy and Uy -

indication keying: UL=0t 08V
Up=+20Vto 450V
Umax‘ = +55 V

Max. input current for Uy and U,
indication keying: Iin<21mAat Uy =04V,
lin<—350 yA at Uy=24 V

3.2. Working conditions

Ambient

temperature range: +5°C to 440°C



Relative

humidity range:
Atmospheric
pressure range:
Powering voltage:
Powering current:

Current consumption:

3.3. General data
Intrinsic safety:

Complement:

Protection:

Operating position:

Dimensions and weights:

Unpacked:
Packed:

40% to 80%

86 000 N/m2 to 106 000 N/m?

+5V 5%
DC
Max, 180 mA

Class 111, accor . ing to the Czechoslovak
Standard CSN 356501, in conformity

with the pertaining IEC recommenda- -

tions.

7 Transistors
2 Integrated circuits
5 Diodes

Electronic, against powering voltage
pole reversal,

Arbitrary

190 X 28 X 25 mm,; approx. 0.1 kg
230 )X 120 X 50 mm; approx. 0.2 kg

4. INSTRUCTIONS FOR SETTING THE PROBE INTQ OPERATION

The BM 544 logic probe does not require any adjustment before

being put to use and is applicable immediately after being un-

packed. Should it become necessary to send the probe back
to the makers, it will have to be packed in the original packing
in which it was delivered. As the logic probe is designed for
testing TTL or DTL integrated circuits with a powering voltage
of 450 V, it is necessary to connect its powering terminals to
a separate DC supply, or to power it direct from the equip
ment under test.

5. INSTRUCTIONS FOR USE OF THE PROBE

5.1. Intrinsic saiety

The BM544 logic probe is designed according to the Czecho-
slovak Standard CSN 356501 — Class III, i. e, it is powered
by a low voltage and meets all the stipulations of the mentioned
Standard. During application, it is unnecessary to adhere to
special safety measures. ‘

5.2. Instructions for carrying out a measurement

For powering the BM 544 logic probe, either the supply of the
equipment under test or a separate DC supply can be employed;
in the latter case, care must be taken to connect the supply
correctly, i. e, its minus pole to the earth socket of the
equipment under test. If this rule cannot be adhered to and it
is essential to keep the comparison error of the probe as low
as possible, then it is advisable to use the earthing cable
1AF 62341 which is one of the accessories supplied with the
logic probe and to earth the probe direct to the tested logic
circuit. Also it is recommended to employ a voltage as close
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as possible to 450 V for probe powering, as the limits of
comparison are directly proportional to the voltage of the probe.
Adherence to the principles given above enables the deriving
of full benefit from all the advantageous properties of the
logic probe, i. @, its high precision in the comparison Of logic
levels, which is independent of the duration and shape of the
pulses and enables the checking. of the logic levels for correct-
ness within the range of DC values to separate pulses of several
tens of nanosec duration. with regard to its high input impe-
dance, the character of which meets that of TIL logic, and its low
input capacitance (approx. 20 PF), the logic probe places only
minimum load on the tested tag of the logic IC concerned.

The logic probe picks up and indicates (by the appropriate
diode lighting up) each pulse which reaches the level of Uy (U=
=400 mV) or U (Ug=240 V) for a time period equal to
or longer than 30 nsec. This pulse is stretched 10 approximately
0,1 sec and is indicated by the appropriate light-emitting diode
lighting up, depending on the level of the logic signal.

The logic probe offers further application possibilities in the
search for defects in logic networks by utilizing its auxiliary
fnputs which serve for gating the indication of the correct logic
level Ug or Uy of the probe input. This feature can be used to
advantage for ascertaining the time-coincidence of pulses. Over
the cable 1AF 62341, which is an accessory of the logic probe,

a keying signal can pe applied to the auxiliary inputs. In thib

case, the pulse of correct level applied to the prong of the
probe will be indicated only when at the same instant a signal
of the correct level of Un is at the auxiliary input. When sig-
nals of the logic level of Uy are on the auxiliary inputs, then
indication of the pulse on the input of the probe does not take
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place. As the auxiliary inputs for keying are not protected
against overloading, it is essential to connect them only to out-
puts of the characteristic data of logic TTL levels.

The supplied accessories Serve for the full utilization of the

application possibilities offered by the logic probe.

6. MECHANICAL DESIGN

The BM544 logic probe i puilt into a moulding made from
shockproof thermoplastic material shaped for convenience and
pase of manipulation. The probe is very sturdy and all its cir-
cuits are carried by a double-sided through-hole plated printed

" circuit board. The overall conception of the logic probe ensures

high reliability and considerable mechanical resistance.

7. DESCRIPTION OF THE PROBE CIRCUITRY

The BM 544 logic probe consists of an input circuit formed by
precision temperature-compensated comparators for the logic
revels Uy and Ur. The reference voltages for these comparators are
derivel from the powering voltage Ucc by means of a precision
resistive divider formed by the resistors R6, R7 and R8. The
outputs of the Uy and Up comparators are applied to the inputs
of timing circuits which serve for stretching separate pulses to
approximately 0.1 sec duration, so that their presence can be

" indicated visually. The inputs of the comparators are connected

to the prong of the probe via an RC element and are protected
against overvoltages by the diodes El, £2. The AND input of



each timing circuit serves as auxiliary input for keying the Uy
and Ug levels. The outputs of the timing circuits are connected
to the light-emitting diodes E11, E12, which serve for the visual
indication of logic levels of correct Uy and Uy, values, When the
voltage on the tested tag of the logic IO is within the range

Block diagram

0.8 V to 20 V, or the prong is without a voltage at all, neither
of the indicating diodes glows. The transistor E16 and the diode
E15 serve to protect the probe in the case of erroneous (revers-
ed| connection of the powering voltage.

-]

e

1 — Comparator Uy

2 — Comparator Uf
3, 4 — Timing circuits

5 — Powering circuit

A — Prong of the probe
B, C — Keying inputs Fig. 2
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8. INSTRUCTIONS FOR MAINTENANCE

The BM544 logic probe is designed so that no maintenance
operations need to be carried out by its user. However, it ig
recommended to check the sensitivity of the probe and the
comparison errors at approximately 3-year intervals. If it is
found that one of the probe’s parameters has changed to such
an extent that it closely approaches the permissible limit, or
even exceeds it, then it will be necessary to send the logic
probe to the makers for readjustment.

After a repair, or on the occasion of a regular periodic check
up, it is recommended to test the probe according to the follow-
ing procedures.

O BM 464, BP 4447 BS 525

et e .
.

8.1. Checking the sensitivity

The following instruments are required for this test:

Pulse generator of repetition frequency of minimum 10 MHz,
and rising and trailing edge slopes better than 1 nsec/V; oscil-
loscope with high-impedance probe (e. g., BM 464 with BP 4647);
DC power supply (e. g, BS 525); digital voltmeter {e. g, BM533).
The pulse generator has to be adjusted so as to supply pulses
of the levels Up=04 V and Ugy=24 V across an impedance
of 50 ohms. A cable for additional earthing has to be attached
to the appropriate terminal of the logic probe. Then, the logic
probe has to be connected to the DC suply which is set to the
required value of the powering voltage (+5.0 V) with the aid
of the digital voltmeter, Finally, the prong of the logic probe

ibo ™

s — sy — i

T
1 a 0

1~ Pulse generator
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has to be applied to the output of the generator, as shown
in Fig. 3. The probe must indicate all pulses of 30 nsec dura-
tion at a repetition frequency of 10 MHz. The shape of the
pulses can be observed on the screen of the oscilloscope.

8.2, Checking of DC comparison level

The prong of the logic probe has to he connected to the con-
trollable DC voltage supply (BS523) according to Fig. 4 and
then the voltage increased gradually, starting with 0 V. At

BM 533 BS 525

- .

-J?-" P9

-

CXE)
‘m!
1

1K

Fig. 4

U,=06 V +015 V on the prong, the light-emitting diode
marked L must cease to glow. When the voltage Uy=22 V
+-0.15 V is reached, then the diode marked H must light up.
The voltages have to be measured with the digital voltmeter
(e. g., BM533).

9. INSTRUCTIONS FOR REPAIRS

All TESLA electronic measuring instruments are submitted to
stringent tests of the quality of the components and of the
precision of adjustment, However, due to the ageing of com-
ponents andfor the influence of adverse climatic conditions,
after lengthy operation a defect may occur which can impair
the correct function of the instrument.

When a defective component has to be exchanged, only such
a spare part should be employed which is indicated in the
List of Electrical Components. The enclosed wiring diagrams
and drawings of the printed circuit boards will serve as an
aid in the tracing and repairing of possible defects.

In order to uphold their good tradition, TESLA Brno, Nat. Corp.,
are greatly interested in ensuring that their measuring instru-
ments serve the users with maximum accuracy, Therefore,
customers who have not the necessary equipment for the purpose
are requested to entrust a more involved adjustment or repair
to the makers or their service centres. Detailed information is
available {rom:

KOVO, Foreign Trade Corporation, Praha, Czechoslovakia.
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10. INSTRUCTIONS FOR TRANSPORT AND STORAGE

When packed, the logic probe can be transported and stored at
temperatures within the range —25°C to 455°C at a relative
humidity of up to 95%.

When unpacked, the probe can be stored at temperatures within
the range -5°C to +-40°C at a relative humidity of up to 80%.

In either case, the probe must be protected from adverse atmo-

spheric influences by keeping it in a suitable room free from
dust and chemical fumes, Other objects must not be placed on
the stored instruments.

The suppliers reserve the right of satisfying themselves about
the suitability of the store room.

11, GUARANTEE

With customers outside Czechoslovakia, the guarantee conditions
are agreed upon individually in every case. (Details about the
guarantee terms are given in the Guarantee Certificate.)



12. LIST OF ELECTRICAL COMPONENTS

Resistors:
No. Type Value Tolerance+ %  Max. load W Standard GSSR
R1 Film 560 Q 5 0.25 TR 191 560R/]
R2 Film 681 ) 1 0.25 TR 191 681R/F
R3 Film 200 Q 1 0.25 TR 191 200R/F
‘R4 Film 332 Q) 1 1 TR 193 332R/F
R5 Film 200 Q 1 0.25 ‘TR 191 200R/F
R6 Film 475 Q 1 0.25 TR 191 475R/F
R7 Film 267 Q 1 0.29 TR 191 267R/F
R8 Film 102 Q 1 0.25 TR 191 102R[F
R9 Film 243 Q 1 0.25 TR 191 243R/F
R10 Film 453 Q) 1 1 TR 193 453R/F
Ri1 Film 243 Q 1 0.25 TR 191 243R/F
R12 Film 390 Q 5 0.25 TR 191 390R/]
R13 Film 10 kQ 5 0.25 TR 191 10K/]
RI4 Film 510 Q 5 1 TR 193 510R]
R15 Film 1kQ ) 0.25 TR 191 1K/]
R16 Film 10kQ 5 0.25 TR 191 10K/]
R17 Film 510Q 5 1 TR 193 510R(]
5 0.25 TR 191 1K/]

R18 Film 1kQ




Capacitors:
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Standard CSSR

No. Type Value Tolerance + %  Max.load W

R19 Film 180 Q 5 1 TR 193 180R/]

R20 Film 180 Q 5 1 TR 193 180R/]

R21 Film 2200 B 0.25 TR 191 220R(]

No. Type Value Tolerance + %  Max. DC voltage V Standard CSSR

+50

Cl Ceramic 330 pF —2 400 TK 626 330/QM
| +80

C2 Ceramic 15000 pF 2 125 TK 782 15n/Z

C3 Electrolytic 100 4F — 6 TE 981 100M

C4 Electrolytic 100 4F - 6 TE 981 100M




Further

electrical
components:

Component Type - Value Drawing No.
Diode E1, E2, E10 KA206
Transistor E3, E4, E8 KSY71
Transistor E5, ES, E7 KSY82 | 1AN 145 04
Transistor E9 BCY78 VI
Diode Ell, E12 1Q100
Integrated circuit 101 MH 7450
Integrated circuit 102 MH 7404
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