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BM 566A

OSCILOSKOP

Osciloskop BM 566A je pfenosny tranzistorovy Siro-
kopasmovy osciloskop, ktery svymi technickymi
vlastnostmi splfiuje vysoké naroky laboratornich mé-
feni. Site pasma vertikainiho zesilovate 0 az
120 MHz, vychylovaci Cinitel 10 mV/dil az 5 V/dil,
dvoukanalovy provoz. Casové zakladny 0,5 s/dil az
0,05 ws/dil s moznosti zpozdovani pfi soutasném
zcobrazeni obou zakladen.

Vyrobce:
3aBo-1U3roToBUTENL:
Makers:

TESLA Brno, k. p., Purkyiiova 99, 612 45 Brno, CSSR

oCcUUINNOCKOI

Ocuunnockon BM 566A — 370 nepeHOCHbLIA TpaH-
3UCTOPHLIA LWUMPOKONONOCHBLIN OCLUMANOCKON, KOTO-
pbid 6naronaps CBOUM TEXHWYECKMM napaMeTpam
yAOBNETBOPRET XeCcTkum TpeboBaHusm nabopa-
TOpHbIX uamepennni. lLinpuHa nonocel ycunurtens
BEPTUKASIEHOTO 0TKNoHeHusa 0—120 My, xoadcu-
umeHT otknoneHus 10 mB/genenve — 5 B/gene-
HUe, AByxKaHa/lbHbIN peXXnm paboTsl. MeHepaTopbl
passeptkn 05 c/penenwe — 0,05 Mkc/genenue
C BO3MOXHOCTBIO 33[&€PXXKNU NPU 04HOBPEMEHHOM
u3obpaxeHuu ¢ NOMOLbIO 060MX reHepaTopoB pa-
3BEPTKU.

Vyrobni Cislo:
3aBOACKON HOMED: ..o
Production No.:

OSCILLOSCOPE

This instrument is a portable transistorized wide-
band oscilloscope, the technical parameters of which
meet the high requirements of exact laboratory mea-
surements.

Bandwidth of the vertical amplifier: 0 to 120 MHz. De-
flection coefficient range: 10 mV/div. to 5 V/div. Dou-
ble-channel operation.

Two time bases of 0.5 s/div. to 0.05 us/div. range,
with facility for delay during simultaneous display of
the two time bases.
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Owing to the rapid development of electronics in the
world, the circuits of our instruments are altered and
components of new types ofr improved design are
employed.

Sometimes, due 10 printing terms of the requirement
of speedy shipping, itis impossible to include a des-
cription of such alterations in the appropriate printed
manual.

Therefore, if necessary. such alterations are given in
a loose leaf.



1. ROZSAH POUZITI

Osciloskop BM 566A je prenosny tranzistorovy Siro-
kopasmovy osciloskop, ktery svymi technickymi pa-
rametry spliiuje vysoké naroky laboratornich méfeni.

Vestavény dvoukanalovy  vertikalni  zesilovac
s velkou citlivosti zobrazeni v kmito¢tovém pasmu 0
az 120 MHz umoznuje zobrazeni dvou méfenych pri-
béhl bud soucasné nebo kazdého jednotiivé. Mozné
je i diferencialni zobrazeni napéti mezi dvéma méfici-
mi body. Pri zobrazeni X—Y je zajisténa plna citlivost,
stejna jako pfi ostatnich druzich ¢innosti.

Rozsah kalibrovanych rychlosti ¢asové zakladny i do-
stateCny jas stopy na stinitku obrazovky splnuji poza-
davky méfeni impulstd. Osciloskop vedle béznych
Zpusob( zobrazeni umoziuje soucasné zobrazeni
prabéhu stfidavé rozvinutych rychlosti jedné i druhé
zakladny.

2. SESTAVA UPLNE DODAVKY

2.1. Zakladni pristusenstvi dodavané
s pristrojem BM 566A

Sonda BP 7721 1AK 06370 2ks
Sonda BP 7723 1AK 06372 2 ks
Kabel 1AK 64563 1ks
Kabel 1AK 64163 2ks
Kabel 1AK 641 94 1 ks
Vidlice 1AK 895 43 2 ks
Prichozi zatéz 1AK 058 69 2 ks
Svorka 1AF 858 41 4 ks
Pojistkova vlozka T630mA/250V  2ks
Pojistkova viozka T1,25A/250V 2ks
Instrukéni knizka 1ks
Balici list 1ks
Zarucni list 1 ks

1. HA3HAYEHMUE

Ocuunnockon BM 566A — 310 nepeHOCHbIV Tpa-
3UCTOPHbBINA WWMNOKONONOCHbLIY OCLHUNNOCKOMN, KOTO-
pbin bnarofjapsi CBOUM TexidU4eCKuUM napaMerpam
YAOBNETBOPAET XKecTkum Tpebosanusm nabopa-
TOPHbIX U3MEpPEeHU.

BCTpoeHHbIN ABYXKAHAMBHBIA yCcunuTens BepTu-
KanbHOTO OTKMOHEHUST C BbLICOKOW 4yBCTBUTEb-
HOCTbIO B AmanasoHe vactor 0—120 Mly paer
BO3MOXXHOCTb W3006pa)kaTtb fiBa U3MEpPAEeMblX CUr-
Hana o4HOBPEMEHHO MK NO oTAenbHOCTU. UmeeT-
€A BO3MOXHOCTbL U - gucbdepeHynansHoOro n3ob-
pPaXkeHUs HanNpPsHKeHus Mexay AByMSsi uaMeputenb-
HbiMu  Toukamu. [lpu un3obpaxenun X-—Y obe-
cneyeHa noJiHan 4yBCTBUTENbHOCTb, Kak U npu oc-
TanbHbiX pexxumax pabotbl. [JnanazoH kanubpo-
BaHHLIX CKOPOCTEN pPas3BepTKK U [ocTarToyHasa fap-
KOCTb NATHA HAa 3KpaHe Tpybku yaoBneTBOPsIOT
Tpeb0oBaHUAM, NPeAbABNAEMbLIM UMMNYNbCHBIMU U3-
Mepenusimu. OcuMnNoCcKon, KPoMe 0ObIMHbLIX CNo-
coboB n306paXkeHusi, AaeT BO3MOXHOCTbL W306-
pa>keHus CUrHanoB C YepenyloLenca pa3BepPTKON,
OCYLLEeCTBNAEMOR OT OfIHOr0 U BTOPOro reHeparTo-
pOB pasBepTKu.

2. KOMONEKTHOCTbL NOCTABKHK

2.1. OCHOBHbIE HNpPUHAANEXHOCTKU, MocTaBnsie-
mbie ¢ npubopom BM 566A
3oHa BP 7721 1AK063 70 1 wr.
3ohrp BP 7723 1AK 06372 2 Wr.
Ka6ensb 1AK 64563 1w
Kabenb 1AK 64163 2 wr.
Kabenb 1AK 641 94 1 wr.
Bunka 1AK 895 43 2 WT.
NpoxoaHas Harpy3ka 1AK 058 69 2 wr.
3axum 1AF 858 41 4 wr.

Bcraeska npepoxpanutens T 630 mA/250 B 2 wr.
Becraska npepnoxpanutens T 1,25 A/250 B 2 wr.

MHCTpyKUua No akcnnyartayuu 1w,
YnakoBOYHbIA NIUCT 1 wr.
CapaHTuiHoe cBuaeTenbLCcTBO 1 wr.

1. SCOPE OF APPLICATION

The BM 566A instrument is a portable transistorized
wide-band oscilloscope, the technical parameters of
which meet the high requirements of exact laboratory
measurements.

The built-in double-channel vertical ampiifier has
high display sensitivity within the frequency band of
0 to 120 MHz and enables the display of two measu-
red phenomena either simultaneously, or each sepa-
rately. The differential display of the voltage between
two measured points is also feasible. In the mode
X—Y display, full sensitivity is ensured, the same asin
all the other modes of operation. The range of the ca-
librated time base speeds, as well as the adequate
brightness of the trace on the CRT screen, meet the
requirements for carrying out puise measurements.
In addition to the routine modes of display, this oscil-
loscope enables the simultaneous display of a wave-
form expanded by the speeds of the first and second
time bases alternately.

2. CONTENTS OF A COMPLETE CONSIGNMENT

2.1. Basic accessories supplied with the BM 566A
oscilloscope

2 pcs. Probe BP 7721 1AK 063 70

2 pcs. Probe BP 7723 1AK 063 72
1pc. Cable 1AK 645 63
2 pcs. Cable 1AK 641 63
1pc. Cable, 1AK 641 94
2pcs. Plug 1AF 895 43

2 pcs. Feed-through load 1AK 058 69

4 pcs. Terminal 1AF 858 41

2 pcs. Fuse cartridge T 630 mA/250 V
2 pcs. Fuse cartridge T1.25/250V
1 pc. Instruction Manual

i pc. Packing Note

1pc. Guarantee Certificate



2.2. Charakteristické vlastnosti zakladniho
prisiusenstvi

Sonda BP 7721 — délici pomeér 1X. Kmito&tovy rozsah 0 aZ
15 MHz. Vstupni odpor 1 M&. Vstupni kapacita < 45 pF
+ vstupni kapacita 0sciloskopu.

Sonda BP 7723 — délici pomér 10X. Kmitoc¢tovy rozsah ve

spojeni s BM 566A 120 MHz.

Vstupni odpor 1 M.

Vstupni kapacita 11 pF +1 pF (vstup osciloskoptt 25 pF
+2 pF).

Max. vstupni napéti 250 V (stejnosmérne véetné stfida-
vé superpozice).

Kabel 1AK 645 63 — Koaxialni kabel 50 Q o déice 1 m s jed-
nim konektorem BNC s dvéma bananky @ 2,3 mm.
Slouzi k propojeni vstupu vertikalniho zesilovace s vy-
stupem kalibratoru nebo k propojeni s jinymi zatizenimi.

Kabel 1AK 641 63 — Koaxialni kabel 50 Q & 5 mm o délce
1 m s dvéma konektory BNC. Slouzi k propojeni
s jinymi zafizenimi.

Kabel 1AK 641 94 — Koaxialni kabel 50 Q o délce 1 m s jed-

nim konektorem BNC se dvéma bananky & 4 mm.
Slouzi k propojeni s jinymi zafizenimi.

vidlice 1AF 895 43 — Konektor BNC — 50 Q slouzi k sesta-
veni zviastnino kabelu.

Prachozi zatéz 1AK 058 69 — Slouzi k piipojeni vstuptl os-
ciloskopu pfi méfeni v obvodech s impedanci 50 .

3. TECHNICKE UDAJE
3.1. Zakladni daje
34.1. Obrazovka

Typ: 11L0101

Stinitko: 80X95 mm

Dosvit: stredni

Anodové napéti: 2 000 V

Urychlovaci napéti: 14 000 V

Vychylovani: v obou smérech statické, symetrické

Max. vyuZitelna plocha stinitka: 48X80 mm

4

2.2, XapaxTepHbie napameTpsi OCHOBHbIX
anHa.qne)KHOCTeﬁ

3oua BP 7721 — ko3athpuLMeHT genaxsus 1%, Anana3oH
yactor 0 ao 15 MMu BxoaHOE COMPOTUBNEHWE
1 MOm. BxogHas eMkoCTb < 45 n® + BxofjHaA eM-
KOCTb ocuunnockona.

3ong BP 7723 — ko3hhuLeHT AeneHus 10X. jnana3oH
yacToT B KoMnnexkTe ¢ BM 566A 120 ML,
BxoAHOE CONPOTUBNEHNE 1 MOwm.
BxopHaa emMKoCTb 11 n® +1 nd (BXOA OCUWNNOCKO-
na 25 nd 2 nd).
Makc. BXOAHOE Hanpsikexve 250 B (noctosHHOe
BKNHOHAs HANOXeHue nepeMeHHon COCTaBNAIOWEN).

Kabenb 1AK 645 63 — KoakcuanbHbli kabenb 50 Om
ArvHOR 1 M C OAHUM pa3bemom BNC u asyms 6aHa-
HOBbIMK WTencensmn & 2,3 Mm. OH crnyuT Anst noa-
KMIO4YEeHUA BXOAA YCUIMTENA BEPTUKANBLHOTO OTK10-
HeHUst C BLIXOAOM KanubpaTtopa unu Ans coefuHe-
HUA C APYTUMU YCTPONCTBAMM.

Ka6enb 1AK 641 63 — koakcvansHbln katens 50 OM
@ 5 MM anvHon 1 M C ABYMS pasvemamu BNC. OH
CNYXWUT [N COeAnHEHNUs C APYFUMM yCTPOWCTBAMU.

Kabenb — 1AK 641 94 — KoakcuanbHblh katens 50 Om
AnvHON 1 M C OAHUM pasbemom BNC u aBymA 6ana-
HOBbIMU WTencensmMn & 4 Mm. OH cnyxuT gns noa-
KAIOUEHNA K iPYTM YCTPOACTBAM.

Bunka 1AF 895 43 — rnesfo BNC — 50 Om criyxuT aAns
06pas3oBaHus CneunansHoro rabens.

MpoxoAHas Harpyska 1AK 058 69 — cnyxuT Ansa roa-
KNIOYEHUs1 BXO/0B OcuuUnnockona npu N3MEPEHUU
B Lensix C BONIHOBbLIM conpoTusneHnem 50 Om.

3. TEXHWYECKWE [AHHbIE

3.1. OcHOBHbIe AaHHbIE
311. 3nexTpoHHO-ny4esasn Tpyb6ka

Tun: 110101014

3kpax: 80X985 MM

Bpemsi nocnecseYeHust. cpefHee

HanpsxeHve aHoaa: 20008B

YCKOpAKLIEe HanpsXeHue: 14 000 B

OTKNOHEHVE: B 000UX HaNpaBneHusx cTaTudeckoe, CuM-
MeTpu4yHoe

Makc. none3Han nnowagb IKkpara. 48X80 MM

2.2, Characteristic properties of the basic
accessories

Probe BP 7721 — dividing ratio 1 times. Frequency range
01o 15 MHz. Input resistance 1 MQ. Input capacitance -
45 pF + input capacitance of the oscilloscope.

Probe BP 7723 — dividing ratio 10 times. Frequency range
with connection to BM 566A 120 MHz.
Input resistance 1 MQ.
Input capacitance 11 pF 11 pF (the input of the oscillos-
cope 25 pF 12 pF).
Max. input voitage 250 V (DG incl. AC superposition).

Cable 1AK 645 63 — Goaxial cable of 50 & impedance.
1 m long, fitted with one BNC connector and two bana-
na plugs of & 2.3 mm. Serves for connecting the output
of the calibrator to the input of the vertical amplifier, or
for interconnection of the oscilloscope with other instru-
ments.

Cable 1AK 641 63 — Coaxial cable of 50 Q impedance,
@ 5 mm, 1 m long, fitted with two BNC connectors. —
Serves for interconnection of the oscilloscope with
other instruments.

Cable 1AK 641 94 — Coaxial cable of 50 Q impedance,
1 m long, fitted with one BNC connector and two bana-
na plugs of @4 mm. — Serves for interconnection of the
oscilloscope with other instruments.

Plug 1 AF 89543 — BNC connector of 50 Q impedance.—
Serves for preparing a special connecting cable.

Feed-through load 1AK 058 69 — Serves for connection to
the inputs of the oscilloscope employed in measuring
setups of 50 Q impedance.

3. TECHNICAL DATA

3.1. Basic data
31.1. Cathode ray tube

Type: 11L0101!

Screen: 80X95 mm

Afterglow: Medium

Anode voltage: 2,000 V

Accelerating voltage: 14,000 \Y

Deflection: Electrostatic, symmetrical in both
directions

Max. useful screen area: 48X80 mm



3.1.2. Kalibrator

Zdroj obdélnikového napéti
Polarita: kladna vii¢i nule
Vystupni napéti: 0,04 VSs, 0,4 V3$, 4 V§5 2 %

Opakovaci kmitocet: 1 kHz +2 %
Délka nabézné hrany: 330 ns
Stiida: 49—51 %

3.1.3. Horizontalni zesilovac

Jako vstupni konektor slouzi vstup kanalu B vertikal-
niho zesilovace (po prepnuli do rezimu XY).

Vstupni citlivost a impedance shodna s vertikalnim
zesilovaCem.

Kmitoc¢tovy rozsah: 0 az 4 MHz (8 dilk()
Max. vstupni signdl: 24X adaj vstupniho délice

3.1.4. Vertikalni zesilovad¢

Kmitoctovy rozsah: ss 0—120 MHz
st 10 Hz — 120 MHz
Prodlouzeni nabézné hrany impuisu: £ 2.9 ns

[—3dB]
[—3dB]

Vychylovaci Cinitel: cejchovany ve stupnich 0,01;
0,02; 0,05; 0,1; 0,2; 0,5; 1; 2; 5 V/dilek
pfesnost 5 % .
Prekmit impulsu: 5 % 7/ //ivn-?
Teplotni zavislost poklesu kmitoctové
charakteristiky na 120 MHz: max. +0,1 dB/°C

oy

Plynula zména citlivosti: =1 : 25
Vstupni RC: 1 MQ/asi 25 pF, nesymetricky vstup

Maximalni vstupni napéti: pfi ss i st vazbé max.
130 V (U, + Uy, o); stF. slozka 260 V., do 1 kHz

Druh ¢&innosti: pouze kanal A; pouze kanal B; pfe-
pinani kanalti c¢asovou zakladnou: piepinani

3.1.2. Kanubpartop

MNCTOYHMK NMPAMOYTONBbHOIro HanpsiXXeHns

[MONAPHOCTHL: NOMOXUTENbHAS OTHOCUTESNBLHO HYNA

BbixogHoe Hanpsbketve: 0,04 B; 0,4 B; 4 B pasmax
12 %

YactoTta nostopenus: 1 kl'y £2 %

AnutenbHoCTb nepegHero poHTa 330 He

CkBaxHocTb: 49—51 %

3.13. Yeunutenb ropM3oHTanbHOrO
OTKTOHEeHUSH

B kadecTBe BXOAHOrO rHE34a UCONBL30BaH BXOA

KaHana B ycunutenst BepTMKansHOro OTKIOHEHWUS

{(nocne nepekntoveHun B pexuu XY).

BxogHan 4yBCTBUTENLHOCTbL W  CONMPOTUBNEHUE

COOTBETCTBYIOT YCUNTUTENIO BEPTUKANBHOIO OTKAO-

HEeHUs.

lwnana3oHn YacToT: 0—4 My (8 geneHui)

Makc. BxogHow curHasn: T4 pa3 nokasaHue BXoaHo-
ro penurensi

31.4. Ycunuteno BepTUKanbHOro
OTKNOHeHUsa

HnanasoH yacroT: noct. 0—120 Miry [—3 ab]
nepem. 10 'y — 120 MMy [—3 ab]

ysenuyenne ONUTENbHOCTU nNepenHero poHTa
vnMmnynesca: = 2,9 He

KoacphuymeHT OTKNOHEHWUR: KanMBpOBaHHBIA MO
crynessm 0,01 — 002 — 0,05 — 0,1 — 0,2 —
— 0,5 —1— 2 - 5 B/genenve; To4HOCTb 15 %

Beibpoc umnynbea: 5 %

TemnepatypHas 3aBUCMMOCTb 3aBarnia 4acTOTHOW
XapakTepucTuku Ha Yactote 120 My, makc.
10,1 gb/°C

MnaBHOe M3MeHeHUe YyBCcTBATENBHOCTK: = 1 : 25

Bxoaxbie napamerpwl RC: 1 MOwm/npuén. 25 nd,
HEeCHMMMETPUYHBbIA BXxOA

MakcumaneHoe BXOAHOE Hanpskewwe: npu no-
CTOAHHOW U NepemMeHHOR CBA3KU He 6onee 130 B
(Upoer. + U, pasmax), nepemexHas cocta-
snsowas 260 B paamax go 1 kMy

Pexnm paboTbl: TONbKO kKaHan A; ToNbko KaHan B;
KOMMYT&LIS KaHanoB FreHepaTopoM pa3sepTky;

3.1.2. Calibrator

Source of rectangular voltage
Polarity: Positive with regard to zero

Output voltages: 0.04 Vo 0.4V, 4V, +2 %

=Repetition frequency: 1 kHz +2 %

Rise time: 330 ns
Duty cycle: 49 % to 51 %

3.1.3. Horizontal amplifier

The input of channel B of the vertical amplifier serves
as input connector (after switching over to the X—Y
mode).

The input sensitivity and impedance are the same as
those of the vertical amplifier.

Frequency range: 0 to 4 MHz (8 divisions)
Max. input signal: +4X reading of the input divider

3.1.4. Vertical amplifier

Frequency ranges: DC: 0 to 120 MHz [—3 dB]
AC: 10 Hz to 120 MHz [—3 dB]
Rise time: =2.9ns

Deflection coefficient: Calibrated in steps: 0.01, 0.02,
0.05,0.1,0.2,0.5, 1, 2, 5 V/div.
Accuracy 5 %

Pulse overshoot: 5 %

Temperature-dependence of the frequency respon-
se: Max. 0.1 dB/°C at 120 MHz

Continuous sensitivity change: 21 :2.5
Input RC: 1 mQ, approx. 25 pF; asymmetrical input

Max. inpl_.lt voltage: max. 130 V at DC and AC
COUp'lng (VDC + VAC peak);
AC component 260 V,, , up to 1 kHz

Modes of operation: Only channel A; Only channel
B; Channel switching by the time base; Channel

5



kanaldl kmitoctem asi 500 kHz; oba kanaly A1D:
¥Y: u kanalu B prepinani polarity

Odbér synchronizace: moznost synchronizace signa-
lem z kanalu A, signdlem z kanalu B,
7 koncového stupné ALB

3.1.5. Casova zakladna

Rozsah rychiosti ¢asové zakladny A 0,56 s/dil az
0,05 ys/dil

Rozsah rychlosti asové zakladny B: 50 ms az
0,05 ws/dil

Chyba: max. £5 %

Odstuphiovani rychlosti: 1:2: 5

Lupa: 10X

Pfidavna chyba: +2 % 10 ns pii vynechani prvnich
a poslednich 10 % délky stopy

Zplisoby provozu: pouze zakladna A; zakladna A pfi-
svétiena zakladnou B: pouze zpozdéna zakladna
B: zakladna A stfidavé se zakladnou B (pfepinani
zakladnou A)

Synchronizace (zékladna je pIné spousténa)

Zplsoby provozu spousténi:

int:ss 0— 20 MHz <1 dilek
0--100 MHz < 2 dilky
0—120 MHz < 3 dilky

ext:ss 0— 20 MHz <0,1 Vef
0—100 MHz < 0,3 Vet
0—120 MHz < 0,5 Vef

Rvst. 1 MQ 20 %

Cvst. < 30pF

ST dolni mezni kmitocet 20 Hz

NF horni mezni kmitocet 100 kHz

VF dolni mezni kmitocet 100 kHz

KOMMYTaUMA KaHanos 4acToTon npubn. 500
k'Y, ofa kaHana ALB; XY; nepexntouenve no-
ASPHOCTW KaHana Bt

PexuM CUHXpoHM3aLun: Bo3MOXHOCTb CUHXPOHU-
2AUMUN CUTHANOM KaHana A: curHanom kanana B
CAFHANOM OKOHEUHOro Kackaga A+B

3156 NevepaTop pa3sepTku

[lnanasox CKOpOGTe# pas3epTkn A. 0.5 c/penenue
--0,06 mMkc/aenetive

JlmanasoH cxOpPOCTEN passepTku B: 50 mc/pene-
Hue — 0,05 MKc/penexve

MorpewHocTb: Makc. 156 %

COOTHOLWEHUA CKOPOCTEN pa3Bepiku. 1:2:5

Nyna: 10X

JononuutensHaa norpewHocTs: +2 % £10 HC npw
VCKTIOUEHWUIM HAuyarbROro ¥ KOHEYHOTO y4acTka
10 % OT paamepa OCUMIIOrPaMMbl Mo FOPU3OH-
Tanu ’

PexumMbl paboTbi: TONbKO pasBepTka A;
passepTka A C OACBETKON pa3BepPTKU B; Ton.-
KO 3ajepxaHHas passeprka B; passeptka A
yepeayeTcst C pa3BepTKon B (kommyTaumsa cur-
HaNOM renepaTopa passepTku A) '

CvHXpOHU3auusa: (remeparop passepTku  3anyc-

KaeTcH)

Cnocobbl 3anycka:
BHyTp. nocT. 0— 20 My <1 aenexve
0—100 My < 2 genexua
0—120 My < 3 genexns

0— 20 My < 0,1 B adep.
0—100 MMy < 0,3 B adbp.
0—120 My < 0,5 B adhd.

BHEeuwH. NoCT.

R.. 1 MOM £20 %

C.. <30 n®

nepem. HWKHAN TpaHuyHas 4actoTa
20 Iy

HY BEpXHasA rpaHnyHan yacTtoTa
100 «fy,

BY HWKHARA rpaHnyHasa Yacrtota
100 kly

switching by approximately 500 kHz; Both chan-
nels A+B: X—Y operation; Channel B has facility
for polarity switching (+ or —)

Synchronization: By a signal drawn from channel A:
By a signal drawn from channel B; By a signal de-
rived from the final stage AtB

3.1.5. Time bases
Speed range of time base A: 0.5 s/div. to
0.05 us/div.
Speed range of time base B: 50 ms/div. to
0.05 wus/div.
Error: Max. +5 %
Speed steps: 1:2:5
Time magnification: 10X
Additional error: £2 % 10 ns
Excluding 10 % of the trace length at each end.

Modes of operation: Only sweep A; Sweep A with
brightness modulation derived from sweep B; On-
ly delayed sweep B; Sweeps A and B alternately
(switched by time base A)

Synchronization: (data for full triggering)

Triggering modes:

INT.DC 0to 20 MHz < 1 division
0 to 100 MHz < 2 divisions
0 to 120 MHz < 3 divisions
Oto 20 MHz <0.1 VRMS

0 to 100 MHz < 0.3V RMS
010 120 MHz < 0.5V RMS

EXT.DC

R 1 MQ 120 %

in <30 pF
AC Bottom limit frequency 20 Hz
AF Top limit frequency 100 kHz
RF Botom limit frequency 100 kHz



AUT dolni mezni kmitoCet asi 100 Hz

Bez signalu samovolné odbiha.
Zakladna B je pfimo spousténa ze zakladny A.

Obé zakladny jsou vybaveny pomocnymi vystupy pfi-
svétlovaciho impulsu v TTL drovnich (N == 1).

3.1.6. Jasova modulace paprsku

Vstup Z

Min. modulaéni napéti: 3 Vi
Max. modulaéni napéti: 10 Vg
Vstupni kapacita: asi 40 pF
Vstupni odpor: asi 47 kQ

3.2. Pracovni podminky

Referenc¢ni teplota: +23°C 12 °C
Provozni teplota: +5 'C — +40'C
Retativni vihkost: 40—80 % ‘
Tlak vzduchu: 86 000 Pa — 106 000 Pa

Pracovni poloha pfistroje: vodorovna nebo naklonéna
Napajeni: ze stfidavé sité 220 V/120 V; 50—60 Hz

Druh napajeciho proudu: stfidavy sinusovy se zkres-
lenim mensim nez 5 %
Piikon: asi 145 VA
Jidténi: 220V —630mA/250V T
120V —125A/250VT
Vnéjsi magnetické pole: zanedbateiné
Vnéjsi elekirické pole: zanedbatelné

3.3. Vieobecné Gdaje

Bezpecnostni tfida: piistroj je proveden v bezpec-
nostni tfidé | podle CSN 35 6501

Osazeni: 1 obrazovka, 16 integrovanych obvoda, 173
tranzistor(, 129 diod

ABT HVOKHAR MPaHuydHan 4acrora
npuén. 100 Ty,

be3 curiana pabortaet

B peXXuMe aBTOKONnebHaHui.
eHepaTop B npsamo 3anyckaeTca CUIHANoM rexe-
patopa A.

O6a reHepaTopa pa3sBepTKU OCHalleHbl BCNOMO-
ratefnibHbIMKM  BbiXO4amy  MMNyNbCa NOACBETKU

B yposHax TTJT (N=1).

3.16. Mopgynauusa ny4a no AspkocTH

Bxon Z

MuH. Hanpsikenne moaynsuun: 3 B pasmax
Makc. HanpsykeHue moaynsaumn: 10 B pasmax
BxoaHas eMKocTb: npubn. 40 nd

BxogHoe conpotusnenue: npubn. 47 kOm

3.2. Ycnosust aKkcnnyarayum

HopmanbHas temneparypa: +23 'C +2 °C
Pa6ouas Temnepartypa: +5'C — + 40 C
OTHOCUTENBHARA BNAXHOCTL Bo3gyxa: 40—80 %
Dasnenve sosayxa: 86 000 MNa — 106 000 MNa

Pabo4ee nonoxeHune npubopa: ropu3oHTanbHoe
U HaKNoHHOEe

MuTtaHue: OoT ceTn nepemeHHoro Toka 220 B/120 B;
50—60 Ny

Bua TOKA NUTaHUA: NEPEMEHHbBIA CUHYCOMAANbHbIA
¢ KHU menee 5 %

Notpebnneman MOWHOCTL: Npubn. 145 BA

Saumra: 220 B — 630 MA/250 B T, 120 B — 1,25 A/
/250B T

BHewHee MarHUTHOe nosne: NpeHebpexuMo maro

BHelwHee snekTpuyeckoke none: npeHebpexxumo
mMano

3.3. Obujue faHHbIE

Knacc 6e3onacHocT: Npubop BLINOAHEH NO KNnac-
cy 6e3onacHoctv 1 no npegnucanuam MOK
Pabouuit KOMMNNEKT MONYyNPOBOLHUKOBLIX U Ba-
KYYMHbIX NPUH0POB: INEKTPOHHO-NydeBas Tpyo-
Ka 1 WT., MHTerpasbHble MUKpocxembl 16 wT;

TpaHaucTopsbl 173 wT.; AvoAabl 129 wT.

AUT. Bootom limit frequency approx.

100 Hz

Without a signal, the time base runs
freely.

Time base B is triggered directly by time base A.

Each of the two time bases has an auxiliary output of
the pulse for trace brightness modulation in TTL le-
vels (N=1).

- 3.1.6. Brightness modulation

Z input for trace brightness modulation
Min. modulating voltage: 3V,

Max. modulating voltage: 10V,

Input capacitance: Approx. 40 pF
Input resistance: Approx. 47 kS

3.2. Working conditions

Reference temperature: +23 °C +2 °C
Ambient temperature range: +5 ‘C to +40 C
Relative humidity range: 40 % to 80 %
Atmospheric pressure range: 86 000 Pa to
106 000 Pa
Working position of the oscilloscope: Horizontal,
or tilted
Powering: From AC mains of 220 V, or 120 V; 50
to 60 Hz
Powering current: Sinusoidal AC, of distortion less
than 5 %
Power consumption: Approx. 145 VA
Protection: By fuses: 630 mA/250 V T for 220 V, or
1.25 A/250 V T for 120 V
External magnetic field: Negligible
External electrid field: Negligible

3.3. General data

Intrinsic safety: Class |., according to the Czechoslo-
vak Standard CSN 35 6501, in conformity with the
pertaining
IEC Recommendation (Publ. No. 348, 1971).

Complement: 1 Cathode ray tube, 16 Integrated cir-
cuits, 173 Transistors, 129 Diodes



Rozméry pfistroje (bez drzadia): vyska 165 mm, girka
407 mm, hloubka 520 mm, hmotnost 20 kg

Rozméry zabaleného pfistroje: vyska 410 mm, §irka
600 mm, hloubka 830 mm, hmotnost asi 32 kg

ra6aputsl npubopa (6es pyuku). BbiCOTA 165 MM,
wupunHa 407 mm, rny6una 520 mm, macca 20 «r

FabapvTobl yNakoBaHHOIo npubopa: BbicOTa 410 MM,
wunpuHa 600 MM, rny6unHa 830 MM, Macca npwnbn.

Dimensions and weights:

Instrument unpacked: Width 407 mm. Height
165 mm, Depth 520 mm, (Excluding the handle)

Weight 20 kg

4. PRINCIP CINNOSTI

4.1. Blokové schéma (obr. 1) vertikalniho

32 Kr

4. MPWHLWN QENCTBUSA

4.1. Bnok-cxema (puc. 1) ycunurens BepTH-

In

strument packed: Width 600 mm, Height

410 mm, Depth 830 mm, Weight 32 kg approx.

4. PRINCIPLE OF OPERATION

4.1. The block diagram of the vertical amplifier is

zesilovaCe
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Vstup A
Vstup B
Vstupni défic
Emitorové sledovace
Vstupni zesilovac
Operacni zesilovac
Déli¢
ZesilovaC
Zesilovat
Zesilovat
Budit zpozdovaci linky + zpozdovaci linka
Zesilovat
Zesilovac
Emitorové sledovace
Koncovy zesitovac
Elekironicky prepinany zesilova¢ synchronizace
Elektronicky prepinany zesilova¢ synchronizace
Synchronizacni zesilovat
Komplementami sledovat
Emitorové sledovacde
Spinaci zesilovac
Hradiovaci obvod
Tvarovaci obvod + multivibrator 1 MHz
Pfepinaci impuls casove zakladny
Zhaseci impuls
Synchronizacni signal do ¢asove zakladny
vyrovnani nuly
Plynula zména citlivosti
Posuv
— Vertikalni vychylovaci desticky
Rozvazeni vertikainiho zesilovade pfi provozu
,ALT." casové zakladny

@ >
(I

b b b b
PO rRNTOOPNO U AW
| i

NN NN NN =
FOEWN=O©
!

27 —

KanbHOTO OTKNOHEHUA

Bxoa A

Bxop B

BxoaHon aenutent

3MUTTEpPHBIE NOBTOPUTEM

BXxoAHOW ycumTens

OnepayuoHHbI youmrens

Jenutens

Yeunutens

Ycunutenb

Ycunutesnb

Boabyautens nuHuu 3aAepKKy + NUHNA 3afepXKu
Ycunutens

Ycunutens

OMUTTEPHbIE NOBTOPUTENK

KoHeuHbliA yeunutenb

ﬂepeKmoqaeMbm ycunuresns CUHXpoHNU3aumu
TMepexiouaembin ycunurens CHHXPOHN3ALUN
VCUNUTENb CUHXPOHU3aLnu
KOMMAEMEHTapHLIN nosTopUTENS
3MuTTEepHbIE nosropureny

KnoueBbie ycunurenu

Ctpobupylouas cxema

Cxema (popmMupoBaHus + MynsTuBnubpatop 1 My
VIMAYnbC nepexntioHeHins pas3BepTku
Facawmin nmnynee

CMprOHuampyrou.mﬁ cvurHan B pasBepTtky
KomneHcayua Hynsa

finasHoe naMmexHeHue qyecmuTeanocw
CmMmeujenve

Y,—Y, — Beprtukanbio OTKNOHSAIOWUE NNACTUHD!

28 —

PasbanaHcupoBKa ycunurens BEPTUKANBHOIO OTKJIOHE-
HUSt B pexXuMe paboTul «AfT.» reHepaTopa pasBepTku

in Fig. 1

>
|

Input A

Input B

— Input attenuator

— Emitter followers

— Input amplifier

— Operational amplifier

— Attenuator

Amplifier

— Amplifier

— Amplifier

— Driver of the delay line -+ delay line
— Amplifier

Amplifier

— Emitter followers

— Final amplifier

— Trigger signal amplifier with switch
— Trigger signal amplifier with switch
— Synchronizing amplifier

— Complementary follower

— Emitter follower

— Switching amplifier

Gating circuit

- [a:]
SO®NO G A WN =
| |

-
pury
|

— Switching pulse of the time base

— Blanking pulse

— Trigger signal to the time base

— Zero balancing

— Continuous sensitivity control

— Shift

Y,, Y, — Vertical deflection plates

28 — Unbalance of the vertical amplifier i
(“ALT.”) of the time bases

N'\JNNNNMM_‘_L.A—A—L—A.—L_‘
URPRan—cco~Naunken
!

— Shaping circuit + multivibrator 1 MHz

n alternate operation
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4.2. Blokové schéma Casové zakladny

1, 21
2,22
3,23
4, 24
5, 25
6, 26
7,27
8
9
10
11
12
13
14
15

Vstupnf prepinac
Synchronizacni zesilovac
Tvarovaci stuperi

Ridici zesilovac

Integrator

Zastavovaci obvod

Hradlovaci obvod

Obvod zadrze

Elektronicky pfepinac

Obvod pro jednorazové spousténi
Casovaci obvod automatiky
Souéinovy obvod

Zesilova¢ vystupnich impulst A
Zesilovad pro indika¢ni svétlo
Sledovac signalu

4.2. bnok-cxema reHepaTopa pa3BepTku

1, 21
2,22
3,23
4,24
5,25
6, 26
7,27
8
9
10
11
12
13
14
15

BxogHown nepexniouarens
YounuTens CMHXpoHn3auvn
Kackag chopmupoBanus
Ynpasnsiowmn ycunurens
Wurerpatop

Cxema oCcTaHOBKMW

CTpobupytowan cxema

Cxema 3afiepxxku

ONeKTPOHHLI KOMMYTaTOop

Cxema ofHOKpaTHOro 3anycka
Ynpasnsiowan cxema asToMaTUKU
Cxema npoussegeHusn

Yennurens BbIXOGHbIX UMNYNbCOB A
Yeunutens Anst naMmnbsl UHARKALMY
MosToputens curkana

Obr. 1

Puc. 1 Fig. 1

4.2. The block diagrams of the time bases

1, 21 — Input switches

2, 22 — Trigger amplifier

3, 23 — Shaping stages

4,.24 — Control amplifiers

5, 25 — Integrators

6, 26 — Stopping circuits

7, 27 — Gating circuits
8 — Hold off circuit
9 — Electronic switch
10 ~— .Circuit for one-shot triggering
11 — Timing circuit of the automatic control
12 — AND circuit
13 — Amplifier of output pulses A
14 — Amplifier for the indicating lamp
16 — Signal follower



16
17
18
19

20

28
29
30
31
32

33
34

10

Obr. 2
Puc. 2
Fig. 2

Elektronicky prepina¢ funkci

Piepinat 1X

Indika¢ni svétlo

Vystupy do horizontalniho a prisvétiovaciho
zesilovace

Vystup prekiapéciho impulisu pro vertikalni
zesilovac

Zpozdovaci obvod

Tvarovaé zastavovaciho impulsu
Zesilova¢ vystupnich impulsd B
Horizontalni zesilova

Symetricky signal pro horizontalni desky
obrazovky

Zesilovaé piisvétiovaciho impulsu
impuls pro fizeni jasu obrazovky

16

18
19

20

28
29
30
31
32

33
34

3neKTPOHHBI KOMMYTATOD PEXVMOB paboTs
Mepekrwovarent 1X

Namna uHauKauun

BoixoAbl yevnurenen rOpU30OHTANBHOro
OTKMOHEHUA U NOACBETKN

Bbix0g ONPOKMALIBAIOWETO MMMYNbCa yCUnmTens BepTi-
KanbHOrO OTKMNOHEHUsA ‘

Cxema 3a/iepXKKu

Cxema hOpMUpOBaHUA nMnynsca OCTaHOBKHU
YCUMUTENb BBIXOAHBIX MMNYNbCcOoB B
Ycounutenb ropu30oHTanbHoTo OTKNOHEHUA
CvMMeTPULHbIA curHan ana FOPU3OHTANBHO
OTKNOHAIOWMUX NNAcTUH 3NEKTPOHHO-NyueBo’
TpybKH

Younutens uMnynbca NoACBeTKU

MMNYNbC ynpasnenns ApKocTLIo 3NEeKTPOHHO-
nyueBon TpyGKru

18

37

16
17
18
19

20
28
29
30
31
32
33

34

Electronic function selector switch
Change-over switch 1X

Indicating lamp

Outputs to the horizontal and brightness
modulating amplifiers

Output of the alternating pulse for the vertical
amplifier

Delay circuit

Shaper of the stopping pulse

Amplifier of output pulses B

Horizontal amplifier

Symmetrical signal for the horizontal deflection
plates of the CRT :

Amplifier of the pulse for trace brigthness
modulation
Pulse for trace brigthness modulation



35 — Vystup rozvazovaciho impulsu pro vertikalni
zesilovaC

36 — Zesilovac pro provoz X—Y

37 — Prepinaci impuls pro elektronicky pfepinac
funkci (16)

4.3. Blokové schéma zdroji

— Transformator a usmériovace s filtry
Stabitizatory

Zdroj VN pro obrazovku

Kalibrator napéti

Prisvétlovaci impuls ,,Z" zesilovace

GRWN —
o

35 — Bbixog umnyrnbca pasdanaHcupoBku

BEepTUKATNBHOIO ycunurensa

36 — Ycunutens ans pexuma X—Y
37 — VMnynnc nepexmovieHns Ans 3neKTPORHOro

KommyTaTopa (16)

4.3. bnok-cxema MCTOYHUKOB NUTaHus

4 L —C 400mV

KALIBRATOR [—C 40mV
L ¢ L1

+120V

- 2 —l———— +80V

= +48V

1 '
A_u ,
}lg % STABILIZATORY}——= +12V

L - s Y

W -

[

- 2V
3 | -1950V (K)
“10kV {As)

Obr. 3 Puc. 3 Fig. 3

TpaHchOopMaTop ¥ BLINPAMUTENK C (DULTPaMK
Crabunu3arophbt

UcTtounmk BH ana aneTpoHHO-ny4eBon Tpybku
Kanubparop HanpsixeHws

UmMnynbc noaceeTku ycunutens Z

35 — Output of the unbalancing puise for the

vertical amplifier

36 — Amplifier for X—Y operation
37 — Switching pulse for the electronic

4.3. Block diagram of the power supplies

DA WnN -

swilch (16)

Transformer and rectifiers with filters
Stabilizers

High-voitage supply for the CRT

Voitage calibrator -

Pulse for trace brightness modulation from the
Z-amplifier

11



5. POKYNY PRO VYBALENI A PRIPRAVA
PRISTROJE K PROVOZU

5.1. Vybaleni pfistroje

Piistroj zabaleny vyrobcem umistéte tak, aby byl pfi
vybalovani v pracovni poloze. Viastni piistroj je vsu-
nut do obalu z polyetylénu. Na ptistroji jsou umistény
sacky s vysousedlem.

Doporucujeme obal odstfihnout v misté svareni tak,
aby v ném mohl byt pfistroj skladovan (pokud neni

v

pouzivan k méfeni) nebo prepravovan.

5.2. Skiadovani

Pfistroj skladujte pokud mozno v mistnosti se stalou
pokojovou tepiotou. Pi déle trvajicich pfestavkach
v pouzivani pfistroje vsunte piistroj do sacku z polye-
tylénu a ulozte do krabice, ve které byl dopravovan.
Chrante pfistroj pokud mozno pred prudkymi zmeéna-

mi teplot, vihkem a agresivnim prostiedim.

5.3. Priprava méfeni

Pred piipojenim pfistroje na sit se presvédcte, zda je
pristroj piipojen na spravné sitove napéti udané na
voli¢i. V pipadé, ze na voli¢i je nespravné napéti,
prepojte voli¢ do spravné polohy. Piepojeni se prova-
di po uvolnéni zajistovacino Sroubu prepinacim ko-
touckem, ktery vytahnéte a zasunte tak, aby &islo
udavajici napéti bylo proti trojuhelnikove znacce na
zadnim §titku.
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5. YKA3AHUA NO PACIMAKOBKE
¥ NOATrOTOBKE NPUBOPA
K 3KCMIYATALUUN

5.1. PacnakoBKka npubopa

Mpno6op, yNaKoBaHHbIN Ha 3aB0OAE-U3roToBUTENE,
yCcTaHOBUTb TaK, yTO6bl OH BO BPEMSA PACNaKOBKW
Haxoguncs B pabouem nonoxenun. Co6CTBEHHO
npubop YyCTaHOBNEH B o6BepTKe U3 nonuatuneHa.
Ha npuwbope pacnofioXeHsi nakeTukn c aervwapa-
TOPOM.

PexkomMeHyeTCA paspesartb 06BepTKYy B MecTe
ceapku TaK, 4T00bl B HEeW MOXHO Obino npubop
XpaHuTbL  Unn TpaHcnopTUpoBaTh (ecnn OH He
wcnonbayeTcsa AnA n3MepeHus).

5.2. XpaHeHue

MprBOP XParnTb, N0 BOSMOXHOCTH, B NOMELLEHN
C NOCTOSIHHON KOMHAaTHON Temnepatypo#. Mpu 60-
fiee AnuTernbHbIX nepepbiBax B aKcnnyarauum yc-
TaHoBUTL Npubop B 06BEPTKY U3 nonuaTuneHa n
B KOPOOKY, B KOTOPOW OH 6bin nocTasneH. Mpubop
cnepyeT 3aumuiaTe OT PE3KUX W3MEHEHWIA Temne-
paTtypbl, Bnaru v arpeccvBHON cpefbl.

5.3. NMopgroToBKa nu3MepeHun

MNepep NoAKMIOYEHNEM npnbopa K cetu Heobxoau-
Mo y6eauTbCsl B TOM, HTO OH nepeKnioYeH Ha npa-
BUNBHOE HanpshkeHuWe CeTh, ykasaHHoe Ha nepe-
kntouatene. B Tom cnyvae, ecnu Ha nepexoyaTe-
ne UMeeTcs HenpasBunbHOe Hanpsi>xeHue ceTy, 10
nepeknioyarTens cnepyer nepesecTy B npasunb-
HOE NOoSToXXEeHue. I'IepeKmoqune ocymeCTBnﬂeTca
nocne ocnabnexus UKCUpyOLWEro BUHTA C NO-
MOLBIO  AuCKa. nepekio4eHus, ytobbl YUCNO,
onpeaensiowee Hanpsxenue ceTn, HaxoaunochL

no ocuv TPeyronsHowu MEeTKWN Ha aa,queﬁ naHenu.

5. INSTRUCTIONS FOR UNPACKING
AND PREPARATION FOR USE

5.1. Unpacking the instrument

The oscilloscope in its original packing has to be pla-
ced so that, after being unpacked, itis in its working
position. The instrument proper is in a polyethylene
cover which is hermetically sealed. Several fabric
bags containing a desiccant are attached to the in-
strument.

It is recommended to cut the polyethylene cover clo-
se to where it is sealed, so that it can be used either
for storing the instrument (when not being used for
a measurement), or for possible transport at a later
date.

5.2. Storage

The oscilloscope must be stored in a room where the
temperature is constant, as far as possible. In the ca-
se of lengthy intervals between applications, the os-
cilloscope has to be placed in its polyethylene cover
and put in the original box in which it arrived from the
makers.

The instrument must be protected against sudden
temperature changes, dampness and aggressive fu-
mes (further details are given in Section 11. of this
Manual).

5.3. Preparations fora measurement

Before connecting the oscilloscope to the AC mains,
it is necessary to make sure that it is switched to the
available mains voltage by means of its mains voltage
selector. If this selector indicates an incorrect voltage,
then it has to be reset to the correct position, as fol-
lows: After releasing the retaining screw of the swit-
ching disc, the latter has to be pulled out partially and
turned so that the number indicating the available
mains voltage is opposite to the triangular mark on
the back panel; then the disc has to be pushed home
and secured with the retaining screw.



Zajistovaci Sroub znovu zasroubuite. Pristroj je od vy-
robce nastaven na napéti 220 V. Pfi pfipojeni na
120 V je tfeba vyménit téZ sitovou pojistku. Hodnoty
pojistek pro obé napdjeci sité jsou uvedeny
v kapitole 3 — ,, Technické udaje*.

5.4. Umisténi pristroje

Pro spravnou funkci je nutné, zejména pii zvySené
okolni teploté, umistit pfistroj tak, aby byl dostate¢né
vétran. Z toho dlvodu je nutno dbat, aby vétraci otvo-
ry byly pfistupné proudu vzduchu. Soucasné je nutno
dbat, aby chladici zebra s vykonovymi tranzistory,
umisténa na zadni strané piistroje, nebyla zakryta.

Nedodrzeni téchto zasad mlze mit za nasledek pie-
hrati pfistroje, tim muze dojit ke zhor$eni viastnosti,
eventualné k poskozeni.

Poznamka:

Pokud by pfi vybalovani pristroje bylo zjisténo pod-

statné poskozeni obalu, zkontrolujte pred uvedenim
do provozu, zda nebyl poskozen i pfistroj.

6. NAVOD K OBSLUZE A POUZIVANI

6.1. Pohled na pfedni panel pfistroje

F1 Vstupni konektor kanalu A
F101 Vstupni konektor kanalu B

St Piepinac ss a st vazby kanalu A
S1.2 Prepinad nulovani kanalu A
S2 Piepinaé vychylovaciho ¢initele kanalu A

OUKCUPYIOWNA BUHT CHOBA 3aBUHTUTL. [pubop Ha
3aBOofie-M3roToBUTENE  yCTaAHOBNEH  HA  Ha-
npsixkerne 220 B. MNpu nepexknioyernn Ha 120 B He-
06X04NMO TaKXXe 3aMeHUTb CeTEeBOWN NpeaocxpaHu-
Tenb. 3HadeHusi npegoxpaHutenen ans obonx Ha-
npskeHnin ceTu npusBefieHbl B rnase 3 «Tex-
HUYECKUE AaHHble»,

5.4. Pacnonoxenue npubopa

Ana npasuneHo# pa6oTbl, OCOGEHHO, Npu noO-
BbILWEHHOW TEeMnepaType OKpyXawuwero Bo3gyxa
HeobxoAuMO pacnonaratb NpUMOoOp Tak, YTobbl 06e-
cne4yuwsanacb AocrartodHan seHTunauua. MNoaromy
HeobxoAumo obecneunuTb JOCTYN NOTOKA BO3AyXxa
K BEHTUMASUMOHHbIM OTBepCcTUsM. OO4HOBPEMEHHO
cnegyet cnefuTb 3a TeMm, 4ToObl paauaTopbl MoLy-
HbIX TPaH3UCTOPOB, PAacMONOXeHHbie Ha 3afHen
crexke npubopa, He 6biNKu 3aKPbIThI.
Hecobniopernvwe 3Tux npasBun MOXET NpUBECTU
K neperpesy npubopa, yxygweHWo ero napame-
TPOB UNMN AaXe K BbIXOAY M3 CTPOS.

Mpumeyarue:

Ecnn npun pacnakoske npubopa oO6GHapyXxeHQ Cy-
ujecTBEHHOE NOBPEeXAeHWe Tapbl, TO nepeg nyc-
KoM npubopa B xo4 cneayet ybeautbcs B TOM, YTO
He noBpexAaeH cam npubop.

6. MHCTPYKLMA NO OBCNYXWUBAHUIO
N IKCNNYATALIUU

6.1. Bua nepeaHen naHenu npuéopa

F1 BxoaHoe rHe3no kaHana A
F101 BxogHoe rkespno kaxana B

S1.1 MepekntoyaTent CBA3NA NO NOCT. U NEPeM. TOKY
KaHana A

S1.2 flepekniouarens ycTaHOBKY Hynst kanana A

S2 MNepexkniovatens KoahduumeHTa OTKNOHEHUA
KaHana A

Each newly delivered instrument has been set by the
makers for 220 V powering. If it has to be switched
over for 120 V powering, then also the mains fuse has
to be exchanged. The correct fuse ratings are given
in Section 3 — “Technical Data”.

5.4, Positioning the oscilloscope

In order to ensure correct operation of the oscillosco-
pe, especially at higher ambient temperatures, it is
essential to position it so that it is cooled adequately
by natural air circulation. For this reason, the cooling
vents must not be obstructed in any way and also the
heat sinks of the power transistors, which are moun-
ted on the back of the instrument, must not be cove-
red up.

if these conditions are not met, the instrument could
become overheated, resuiting in worsened properties
and even damage to it.

Note:

If, when unpacking the oscilloscope, it is found that
the packing has been damaged badly, then before
setting the instrument in operation, it is necessary to
make sure that it has not incurred any damage itself.

6. INSTRUCTIONS FOR USE AND ATTENDANCE

6.1. Front panel of the oscilloscope

The main controls of the oscilloscope are concentra-
ted on its front panel (Fig. 4) and are as follows:

F1 Input connector of channet A
F101 Input connector of channel B

St1.1 Change-over switch for setting DC or AC coupling
of channel A

S51.2 Zeroizing switch of channel A

S2 Selector of the deflection coefficient of channel A

13



S101.1

$101.2
5102

S33
S3.41

S3.2

14

R35 R18 s31  R37 54.1:546 RS R2312 R222 R235 R160 §7 5$81:583 s10

$1.2 \
sS4 i
e

Fio— g

$2

ror— - g . -
e e e
/ / i ; i ! /
510'.1/ / | ]
R135 R138 R137 33 F2:F5  E2S s6 $84 sS85 E170  Rie3  SH R176
Obr. 4 Puc. 4 Fig. 4

\

piepinad ss a st vazby kanalu B S10t1.1 Mepexntouarerns CBAN 110 MOCT. U NepemeH. TOKY S101.1
kanana B

piepinad nulovani kanalu B $101.2 Mepexniovarent Hyns Kanana B S$101.2

Piepinal vychylovaciho &initele kanalu B $102 MepexniouaTtens koapuymnerTa OTKMOHEHUA 5102
kanana B

Pfepinad polarity kanalu B S3.3 Mepexnoyarens RONAPHOCTH Kanana B S3.3

Piepinat volby synchronizace A (A1B) S3.1 Mepeknio4artens sbibopa GAHXPOHU3ALUA S3.1
A (A1B)

Ptepinat volby synchronizace B (AtB) S3.2 Mepexnouarens BLIGOPA CUHXPOHU3ALUH S3.2
B (AtB)

R166,R167

$9.1:594

fo

F7

$95:59.10

Change-over switch for setting DG of AC coupling
of channel B

Zeroizing switch of channel B

Selector of the deflection coefficient of channel B

Polarity setector switch of channel B
Synchronization selector A (A1B)

Synhronization selector B (AB)



541
S4.2
543
S4.4
S4.5
S4.6
R35
R36
R38

R135

R136

R138

R37

R137

R5

R222—-R232

R235

S5
56

F2—F5
E25

E170

S7

F7

Prepinaé funkci — kanal A

Prepinaé funkci — pfepinano ¢asovou
zakladnou

Piepinac funkci — souctovy provoz A+B

Piepinac funkci — piepinano kmitoctem
500 kHz

Pfepinac funkci — kanal B

X=Y

Potenciometr ss vyrovnani vstupniho
predzesilovace v kanalu A

Potenciometr plynulé zmény vychylovaciho
¢ginitele kanalu A

Potenciometr vertikalniho posuvu kanalu A

Potenciometr ss vyrovnani vstupniho
pfedzesilovade v kanalu B

Potenciometr plynulé zmény vychylovaciho
Cinitele kanalu B

Potenciometr vertikalniho posuvu kanalu B

Potenciometr pro dostaveni kalibrovaného
vychylovaciho-Cinitele A

Potenciometr pro dostaveni kalibrovaného
vychylovaciho &initele B

Potenciometr pro nastaveni jasu zarovek
prosvétlujicich rastr pfed obrazovkou

Regulace ostrosti stopy na stinitku
Regulace jasu stopy na obrazovce

Tiagitko pro stfedéni stopy

Sitovy vypinac; ve stlatené poloze je
pfistroj zapnut

Vystupni zdifky kalibracniho napéti
Kontrolni svétlo oznamuijici zapnuti pfistroje

Svitici dioda oznamuijici pfipravenost
zakladny

Tlagitko .,LUPA" 10X

Vstup externiho synchroniza¢niho signalu
pro zakiadnu A

S4.1

54.2

S4.4
S4.5

S4.6
R35

R36

R38

R135

R136

R138

R37

R137

R5

R222—R232

R235

55
S6

Fo—F5
E25

E170

S7

F7

Mepekniovatens pexxvumoB paboThl — KaHarn

MNepeknovatent pexumos paboTbl —
KOMMYTAaLMA CUTHANOM Pas3BepTKu

Mepexkniovartens pexuma padoTbl — pexxum
cnoxenun AtB

Mepexniovarens pexuma paboTer —
KoMmMmyTayus vacroton 500 kly
MNepekmouatens pexuma paboTsl — kaHan B
X-Y

MoTeHYMoMeTp yCTaHOBKK NO MOCT. TOKY
BXOAHOTO NPeaBapuUTeNLHOro yeunurens

~ Kanan A

FloTeHUuMOMeTp NNaBHOrO N3MEHEeHUA
KO3 puumueHTa OTKIOHEeHUA KaHana A

MoTeHyMoMeTp CMeWeHUn NO BepTUKanu
kanana A

MoTeryoMeTp YyCTaHOBKY NO NOCT. TOKY
BXO4HOrO nNpeAsapuTenbHOro yCunnrens
kanana B

NoTeHunoMeTp NNABHOIO0 U3MEHEHUS
KkoahhumeHTa oTKNoHeHust kaHana B

MNoteHuyuoMeTp CMeLeHnA No BepTrKanu
Kanana B

foTeHynoMeTp ANs yCcTaHOBKY KanubposaH-
HOro KO3MuUUeHTa TOKNOHEHUN A

MoTeHioMeTp ANS ycTaHOBKU KanubposaH-
Horo ko3dduuneHTa oTknoHeHus B

floTeHynoMeTp yCTaHOBKWU RPKOCTH namn
HaKanveaHust, ocaewalowux pacTp
nepea 3NeKTPOHHO-/y4eBow TpybKon

floTeHUMoMeTp Pe3KoCcTy NATHA HA 3KpaHe

PerynupoBka sipkoCTU NATHa Ha 3M1eKTPOHHO-
-nydyeBown Tpybke

KHOMKa ANA YeHTPOBKK NATHA

CeTeBON BLIKNIOYATENL — B HAXKATOM
COCTOSIHWMA NPUGOP BKAIKOYEH

BbiXOAHbIE 32KUMBI HANPSPKEHUA KanuépoBKK

KOHTpOAHaa namnouka, curHanmaupyiowan
BKNOYeHne npubopa

CBeToanos, CUrHanu3vpylowmn rotoBHOCTb
reHeparTopa passepTkiu

KHonka «JTYMA» 10X

Bxog BHeWHero curhana CUHXpoHU3aLuv
reHeparopa pa3sepTku A

S4.1
S4.2
S4.3
54.4
S45

S4.6
R35

R36

R38

R135

R136

R138

R37

R137

RS
R222—R232
R235

S5
S6

Fo-F5
E25

E170
S7

F7

Function selector -- channel A

Selector for channel switching by the time
base

Selector for common A+B operation

Selector for channel switching by the
frequency 500 kHz

Function selector — channel B
X—Y operation

Potentiometer for DC halancing of the input
preamplifier of channel A

Potentiometer for continuous setting of the
deflection coefficient of channel A

Potentiometer for vertical shift — channel

Potentiometer for DC balancing of the input
preamplifier of channel B

Potentiometer for continuous setting of the
deflection coefficient of channel B

Potentiometer for vertical shift — channel
B

Potentiometer for readjusting the
calibrated deflection coefficient (A)

Potentiometer for readjusting the
calibrated deflection coefficient (B)

Potentiometer for brightness setting of
lamps, illumating the raster in front of
the CR tube ’

Control of trace sharpness on the screen
Control of trace brightness on the CR tube

Push-button for trace centring

Mains switch. In depressed position the
instrument is switched on

Output sockets of calibrating voltage

Pilot lamp signalling switching on of the
instrument

LED indicating time base readiness

Push-button “MAG.” for setting 10X time
magnification

Input for the external synchronizing signal
for time base A
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R166. R167
F6

R163

R176
R160

Si1

S8.5
$8.1—58.3

S8.4

$9.9—59.10

S9.6
59.7
S10

§9.2
59.3
59.5
S9.8
§9.1

59.4

16

Potenciometry pro oviadani horizontalniho
posuvy

Vstup externiho synchronizaéniho signaiu
pro zakiadnu B

Potenciometr pro nastaveni Urovné
spousténi (A)

Potenciometr pro nastaveni jemného
zpozdéni

Potenciometr pro nastaveni Grovné
spousténi (B)

Piepinat pro nastaveni rychtosti zaktadny A

Ttagitko pro jednorazove spousiéni
Prepinad funkci éasovych zakladen

Tiacitko pro volbu jednorazového provozu

Tlagitka frekvenénino pasma synchronizace
a volba synchronizace 50 Hz zakladny A

Tiagitko polarity synchronizace zakladny A
Tlacitko zdroji synchronizace zakladny A
Pfepinac pro nastaveni rychlosti zakladny B
Tiagitko polarity synchronizace zakladny B
Tiaditko zdrojb synchronizace zakladny B
Zapinani automatiky zakladny A

Tiagitko stejnosmérné a stfidave vazby
synchronizace zakladny A

Zapinani automatiky zakladny B

Tlatitko stejnosmérné a stfidavé vazby
synchronizace zakladny B

13166, R167
6

R163

R176

R160

St

5856
$8.1—-58.3

S8.4

$9.9--59.10

59.6
$59.7
S10

S$9.2
59.3
59.5
S9.8
59.1

594

floTeHMoMaTPbl YNPABIEHUS CMEUBHNEM
1o ropuaoHTanu

BX0/, BHEWHErO CUHXPOHN3NPYIOWETo CUrHana

redeparopa pa3BepTku B

MoTeHLKOMETP YCTAHOBKM YPOBHS 3anycka
(A}

loTenymomeTp YCTAHOBKU 3a8PXKKu TOUHO

MNOTEHUMOMETP YCTAHOBKU yPOBHS 3anycka
8)

MNepekniouaTent yCTaHOBKA CKOPOCTH
pa3sepTkn A

KHomKa 0ZHOKpATHOTO 3anycka

Nepexno4aTens pexuma paboTh
feHeparopoB pas’BepTKu

KHOMKA yCTAHOBKU OJHOKPATHOTO 3anycka

KHOMKM NONOCHI 4aCTOT CUHXPOHU3ALUK
u BoIGOP cuHXpoHK3auum 50 My
reHepavopa pa3sepTku A

KHOMKa NOMSIPHOCTU CUHXPOHU3ALUN
pasBepTku A

KHORKA UCTOYHRUKOB CUHXPOHU3ALWUN
pa3sBepTku A

Mepexknouarens yCTaHOBKKA CKOPOCTH
pa3sepTku B

KHOMKA NOASIPHOCTN CUHXPOHA3aUNU
reHepatopa passepTku B

KHONKa UCTOUHUKOB CUHXPOHU3ayun
reHepatopa pa3sepTkv B

_Bk/ioueHve asTOMATUKW reHeparopa

pa3sepTku A

KHONKAa CBA3YW N0 NOCTORHHOMY W NepeMen-
HOMY TOKaM reHepaTopa pa3sepTku A
BKniouexHne aBToMaTvku reHeparopa
pa3sepTkv B

KHOMKA CBA3M NO NOCTOAHHOMY U NEepemeH-
HOMY TOKaM CUHXpOHW3alwy reHeparopa
pa3sepTku B

R166, R167
F6

R163

R176

R160

S11

S58.5
58.1—-58.3

58.4

$9.9—89.10

S9.6
S9.7
S10

58.2
S9.3
S9.5
59.8
S9.1

$9.4

Potentiometers for horizontal shift control

Input for the external synchronizing signat
for ime base B

Potentiometer for triggering level setting
(A)

Potentiometer for fine delay setting

Potentiometer for triggering level setting
(B)

Speed selector of time base A

Push-button for ona-shot triggering
Push-button set for selecting the operation
modes of time bases

Push-bution for normal or one-shot
operation setting

Push-buttons for selecting the synchronizing
frequency band and for 50 Hz synchroniza-
tion of time base A

Push-bution for setting the synchronizing
polarity of time base A

Push-button for selecting the synchronizing
source for time base A

Speed selector of time base B8

Push-button for setting the synchronizing
polarity of time base B

Push-button for selecting the synchronizing
source of time base B

Switch of the automatic circuitry of time
base A

Push-button for selecting DC or AC
synchronization coupting of time base A
Switch of the automatic circuitry of time
base B

Push-button for selecting DC or AC
synchronization coupling of time base B



6.2. Pohled na zadni panel pfistroje

F9
F10
F11
P1

Vystup obdéinikového pribéhu zakladny A
Vystup obdéinikového pribéhu zakladny B
Vstup. pro vnéjsi ovladani jasu obrazovky

Pojistka
Napétovy voli¢

6.3. Popis ¢innosti jednotlivych prvka

S4.1 aZ S4.6 — Piepina¢ funkci vertikalniho zesilova-

ce.

A" — Stisknuto tladitko S4.1 — na stinitku
pouze jedna stopa a zobrazovan signal pfive-
deny na vstupni konektor F1 kanalu A.

6.2. Bug 3agHen nanenu npubopa

F9 —
F10 —
F11 —

P1 —
W_.

v v

w

Buixoa npaMoyronbHoro curHana redeparopa
pa3sepTku A

Bbix0of NpAMOYronbHOro curHana resepaTopa
passepTku B

Bxog BHewHero ynpasneHns ApKOCTbIO 3718KTPOK-
HO-Ny4YeBo# Tpybku

Mpegoxpanutens

Mepexknouarens HanpspkeHus

6.3. OnucaHue Ha3HaueHUs OTAENbHbIX
3NnemMeHToR

S4.1—

$4.6 — nepeknio4atens pe>xxMMoB ycunurens
BEPTUKANLHOIO OTKNIOHEHUS

«A» — HaXara KHomka S4.1, Ha aKpaHe ToNb-
KO ofHa oOcCuyunnofpamMma, npudem H306-
paxaerca curhan, nogasaemMbii Ha BXO[HOE
rHesno F1 kanana A.

6.2. Back panel of the oscilloscope

Obr. 5
Puc. 5
Fig. 5

F9 — Output of the square-wawe voltage waveform of
time base A

F10 — Output of the square-wawe voltage waveform of
time base B

F11 — Input for external brightness modulation of the
trace on the CRT screen

P1 — Fuse

W — Mains voltage selector

6.3. Descriptions of the functions of the

individual controls
Front panel

S4.1 to S4.6 — Function selector push-button set of

the vertical amplifier

“A” — When push-button $S4.1 is depressed,
only one trace appears on the CRT screen and
only the signal applied to input connector F1 of
channel A is displayed.
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LALT.* — Stisknuto tladitko S4.2 — na stinitku
jsou dveé stopy, pricemz pfi jednom odbéhu ta-
sové zakladny je zobrazovan signal privedeny
na vstupni konektor kanalu A, pi daisim odbé-
hu &asové zakladny je sobrazovan signal pii-

vedeny na vstupni konektor kanalu B.

L AXBY — Diterencialni provoz — stisknuto tia-
¢itko S4.3 — na stinitku se zobrazuje budto
soutet nebo rozdil signald pfivedenych na
vstupy kanali A a B. Volba souttu nebo rozdilu
se provadi tiagitkem polarity kanalu B (S3.3).

CHOPPED" — Stisknuto faditko S4.4 — na
stinitku se zobrazuji v rytmu kmitoCtu 500 kHz
signaly na vstupu kanalu A aB.

,,B« — Stisknuto tiacitko S4.5 —na stinitku je
pouze jedna stopa a zobrazovan signal prive-
deny na vstup F101 kanalu B.

. X—Y* — Stisknuto tiatitko S4.6 — zobrazuje
X—Y. Signal kanalu A se zobrazuje vertikalné
(Y), signal kanalu B se zobrazuje horizontaine

(X).

SF1 = Vstupni konektor — konektor BNC uréeny

k pripojeni mérenych signald ke kanalu A.

LJF101 — Vstupni konektor — konektor BNC uréeny
k pripojeni méfenych signald ke kanalu B.

g1.1 — Pfepinat ss a st vazby kanalu A.

5101.1 — Pfepinat ss a stvazby kanaiu B — umozniu-
je volbu vazby meéfeného signalu. V nestiace-
né poloze je vazba stejnosmerna, pii stisknu-
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«AfiT» — HaXaTa KHOMKA S4.2 — Ha dKpaHe
UMEeIoTCH ABe OCUMANOTPaMMbY, npuyem npw
o/HOM  TIPAMOM xone pa3sepTki n300-
paxaeTcs curHan, nopasaembiin Ha BXOAHOE
rHe3A0 KaHana A v npu cneaytoueM NPAMOM
XOA€e passepTku uzobpaxaercs cvrtan,
noaasaembii Ha pxofHoe rHe3fo kanana B.
«AXB» — nmq)q)epeHuwaanbm pexum pabo-
THl — Haxarta KHomnka §4.3 — Ha 9KpaHe
uzobpaxaeTca Cymma WNK Pa3HOCTb curHa-
noB, NOAaBaeMbix Ha BXOAb! K&HANoB AnB.
VCTaHOBKA CYMMbl WK pagHOCTH OCyile-
cTBRgeTcs C MOMOUiLI0 KHOMKWN NONAPHOCTH
kanana B (83.3).

KomMmyTauma — HakaTa KHOMKa S4.4 =~ Ha
3kpaHe n3006paxKarTCs curHanu, noaasae-
Mbie Ha BXOAbl KaHanos A u B, nepexjiovae-
Mble C 4acTOTOW 500 klu.

«B» — Haxara KHomnka G45 — Ha 9KpaHe
umeeTcs TONbKO  0AH2 ocuyunnorpamma
u naobpaxaeTcs curkan, nopasaemblit Ha
gxog F101 kavana B.

«X—Y» — HaKaTa KHONKA S4.6 — w300-
paxaeTcs curHan B pexxmme X—Y. CurHan
kaHana A usobpaxaeTca no septnkanm (Y).
Curnan kawana B naobpaxaercs no ropuso-
natanu (X).

F1 - BXxogHoe rHe3fo — rne3no BNC, npegHas-
HaueHHoe AnA noAKNoHeHUs N3MEpPAEMbIX
CUrHanoB K KaHany A

F101 — BXOAHOE THE3A0 — rneafo BNC, npeaHas-
HaueHHoe ANS NOAKNIOHEHUA naMepaemMbix
CUrHaNoB K KaHany B.

S1.1 — nepexrtouarent CBSR3W NO NOCT. U nepem.
tokam kanana A.

sS101.1 — MNepeknouaTens cBA3w no  nocT.
W nepem. TOKam Kauana B — paet BO3-
MOXKHOCTb YCTaHOBKU B1A2 CBSi3N n3mepse-
moro curwana. B HEHAKATOM NONOXEeHWN
wMeeT MecTo cBasu Nno NOCTORHHOMY TOKY.

«ALT.” — When push-button S4.2 is depre-
seed, two traces appear on the CRT screen; at
one sweep of the time base. the signal applied
to the input connector of channel A is dis-
played, and at the other sweep of the time ba-
se, the signal applied to the input connector of
channel B is displayed.

«p+B” — Differential operation. — When push-
button S4.3is depressed, either the sum of, or
the difference between the signals applied to
the inputs of channels A and B is disptayed.

The polarity switch (S3.3) of channels
B serves for the selection of this sum of diffe-
rence.

«CHOPPED” — When push-button S4.4 is
depressed, the signals applied to the inputs
of channels A and B and switched alternately
in the rhythm of a frequency of 500 kHz, are
displayed on the CRT screen.

«g” — When push-button 54 5 is depressed,
only one trace apprears on the CRT screen
and only the signal applied to input connector
F101 of channel Bis displayed.

ux—Y"” — When push-button S4.6 is depres-
sed, the “X—Y” mode is operative. The signal
of channel A is displayed vertically (Y). The
signal of channel B is disptayed horizontally

{(X).
«F4” — BNC input connector. — Serves for applying
the measured signals to channel A.

F101 — BNC input connector. — Serves for applying
the measured signals to channel B.

g1.1 — Change-over switch for DC or AC coupling of
channel A.

g101.1 — Change-over switch for DC or AC coupling
of channel B. — Enables the selection of the
coupling of the measured signal. When not de-
pressed, the coupling is DC; when depres-



ti tlaCitka je méfeny signal navazan stiidavé
pres kondenzator 22 000 pF.

S51.2 A

S$101.2 — Nulovaci tlacitko kanalu B
Slouzi k pofizeni referencni hladiny vertikalni-
ho zobrazeni.

S2 A
S$102 — pfepinac vychylovaciho Cinitele B

U kazdého kanalu umoznuje nastavit jednu
z deviti hodnot kalibrovaného &initele vertikal-
niho zobrazeni.

R36 A
R136 — Plynula zména vychylovaciho Cinitele B

Potenciometry souose umisténé s prepinadi
vychylovaciho Cinitele umoznuji u kazdého ka-
nalu snizit vychylovaci ¢initel v rozsahu asi
1:2,5.

Kalibrovany vychylovaci Cinitel je zarucovan
v pravé krajni poloze téchto potenciometrd.

R37 A

R137 — Kalibrace citlivosti B
Potenciometry uréené k dostaveni kalibrované
hodnoty vychylovaciho Cinitele kazdého kana-
I

R35 A

R135 — Vyrovnani nuly B
Potenciometry umoznuji ss vyvazeni nesyme-
trického vystupu vstupnich zesilova¢i a zame-
zuji tak posuvu stopy pfi pfepinani vychylova-
cibo Cinitele.

R38
R138 — Potenciometry umoznujici vertikalni posuv
stopy na stinitku u kazdého kanalu.

Mpy HaXKATOW KHOMKe UMeeT MeCTO CBA3U
curnana yepes kodgeHcatop 22 000 nd.

S1.2 A

$101.2 — KHonka ycTaHOBKW HyNsi KaHana B
CnyxuT Aris 06pa3oBaHnsA ONOPHOTO YPOBHS
BEPTUKaNbHOro usobpaxenus.

S2

S$102 — MNepekntouaTens koadduumeHTa A
OTKNOHEHUS B
[laeT BO3MOXHOCTb YCTaHOBKM OLHOTO U3
AEeBATU KannbpoBaHHbIX 3HaYeHUn Koaddu-
UMEHTa OTKNOHEHUS MO BEPTUKANU KaXKLO0ro
KaHana.

R36

R136 — MnaBHOE n3meHeHve A
KO3 numeHTa OTKNOHEeHUs KaHana B
lMoTeHUMoMeTpbl, YCTAHOBNEHHbIE COOCHO
¢ nepeknoyarenamn KoadpuymeHta ot-
KMOHEHNUst [aloT BO3MOXHOCTb YMEHbLWUTb
KO @PULUNEHT OTKITOHEHUSA KaXKAOoro KaHa-
la B OTHOLWEHWN Npubn. 1 : 2,5.
KanubpoBaHHoe 3HaueHue koachcbuymeHta
OTKNOHEeHUs obecneyvBaeTCs B NPABOM
KpanHem NOJIoXKeHUn NOTEHUNOMETPOB.

R37 A

R137 — Kanubposka HyBCTBVlTeFIbHOCTM B
MNoTexuynomeTpel, NpegHasHaYeHHbIe ANs ye-
TAHOBKM KanuwbpoBaHHOro 3HAYEHUs KO-
(PULMeHTa OTKNIOHEHVA KaXA0ro KaHana.

R35 A

R135 — Koppekuus Hynsa B
MoTeHuuOMeTpsl, npeaHa3HadeHHble ANs
6anaHcupoBKK NO NOCTOSIHHOMY TOKY HECUM-
METPUYHOrO BbiIXO4a BXOAHBIX ycunutenemn
C Uenbi0 UCKNIOYEHUN CMEeLLeHUs NUHWA ocC-
LunnorpaMMbl Npu nepexknioveHun koactu-
LUMEeHTa OTKNOHEeHUA. -

R38, R138 — [loteHuyuoMeTpbl BEpPTUKANbLHOrO
CMellieHNst OCUUINOrpaMMbl Ha 3KpaHe OoTAEeNbHbIX
KaHasnes.

sed, the measured signal is AC- coupled via
a 22 000 pF capacitor.

$1.2, $101.2 — Push-buttons for zeroizing channels
A-and B respectively. — Each serves for esta-
blishing the pertaining reference levei of verti-
cal display.

82, S102 — Selectors of the deflection coefficients of
‘channels A and B respectively. — One of the
nine available values of the calibrated coeffici-

~ ent of vertical display can be selected for either
channel.

R36, R136 — Potentiometers for continuous setting of
the deflection coefficients of channeis A and
B respectively. — Potentiometers mounted co-
axially with the appropriate deflection coeffici-
ent selectors. Each potentiometer serves for
reducing the deflection coefficient of the per-
taining channel within the range of approxima-
tely 1:2.5.

The calibrated deflection coefficient applies
when the potentiometers are set to their extre-
me clockwise positions.

R37, R137 — Potentiometers for calibrating the sensi-
tivity of channels A and B respectively. —
Serve for adjusting the calibrated value of the
deflection coefficient of each of the two chan-
nels.

R35, R135 — Potentiometers for zero balancing of
channels A and B respectively. — Serve for DC
balancing of the asymmetrical outputs of the
input amplifiers in order to prevent trace drif-
ting when the deflection coefficients are being
altered.

R38, R138 — Potentiometers for"shlftmg the traces of
channeis Aand B respectlvely vertically on the
CRT screen.
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S3.1

$3.2 — Piepinac volby synchronizace.

Prepinaé umoznujici odbér synchronizacniho
signalu z kanalu A (stisknuto tladitko S3.1),
z kanalu B (stisknuto tlacitko $3.2) nebo z kon-
cové casti zesilovate A+B (stisknuta obé ta-
¢itka $3.1, S3.2).

$3.2 — ,,B* slouzi k volbé polarity zobrazeni signalu

kanalu B. V nestiacené poloze je normalni zob-
razeni , 4+, ve stlatené inverzni ,,—".

58.1—3 — Prepina¢ funkci ¢asovych zakiaden

Poloha A — je-li pfepinat S10 v poloze VYP., je
stopa na stinitku obrazovky horizontalné vy-
chylovana ¢asovou zakladnou A. Po pfepnuti
S10 do jiné polohy je na stopé (vychylované
stale ¢asovou zakiadnou A) vyznaCena usec-
kou se zvy$enym jasem poloha a délka zpoz-
déna éasové zakladny B.

Poloha ALT — stopa je horizontalné vychylova-
na stiidavé zakladnou A a B. Pii zakladné B je
stopa vertikalné odchylena nahoru. Pii tomto
provozu musi byt rychlost zakladny B vétsi nez
rychlost zakladny A.

Poloha B — stopa je horizontalne vychylovana
zpozdénou zakladnou B.

S11 — GAS/dil — piepinat pro kalibrované nastaveni

rychlosti zakladny A.

S9.6 — +/— — zakladna A startuje podle nastave-
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ni ,+* nebo ,—" tak, ze zacatek odbéhu
je spoustén bud vzestupnou (+) nebo se-

$3.1, S3.2 -~ TNepex/ouaierns BoIOOPa CUHXPOHHU-

3aunm

MepekmiouaTtent AaeT BO3MOXHOCTb CHU-
MaTh CUHXPOHW3MPYIOWMIA CUrHan kaxana
A (Haxata kHonka S3.1), kaHana B (HaxaTa
KHOMKa S3.2) WY OKOHEYHOR HacTv ycunu-
rens A+B (Haxatbl 0be kHonku S3.1, $3.2).

S3.3 — «B» cny»uT Afs BolOOPa NONSPHOCTH n306-

pakeHus curHana kasana B. B HeHnaxatom
[ONOXXEHNM UMEET MECTO HOPMANBHOE U300-
pa»(eHwe «h», npw Ha)KaTom NONoXKeHun —
WHBEPTUPOBAHHOE U300paXKeHne «—».

S8.1—3 — MMepekno4arent pexuma paboTbl reHe-

paTopOB Pa3BepPTKU

Monoxexsne A — Npu NepexnioyeHn nepe-
wmouatens S10 B nonoxexve BbIKJL. pa-
3BepTka NSTHA Ha 9KpaHe No ropu3oHTaIN
OCYLLECTBISIETCA CWUrHANoM rexeparopa pa-
3gepTkn A. llocne nepexkntoHeHus 510
B Apyroe nonoXXeHue Ha NuHUA (oTKNOHEHNE
BCE elle OCYWEeCTBNAeTCA CUrHANOM reHe-
patopa pasBepTku A) OTPE3KOM C NOBbLILLEH-
HOM APKOCTLIO OTMEHEHO NONOXEHNE U AJT-
TENBLHOCTL NPSIMOTO XOAa 334eP>KaHHOro re-
nepaTtopa passepTku B.

Monoxexue AJIT. — NATHO OTKNOHAETCA NO
FOPU3OHTANN TONEPEMEHHO  reHeparopamu
passepTok A n B. lpun paboTe pa3BepTKu
B nATHO CABWHYTO MO BEPTUKaNK BBEPX. Mpu
3TOM pexxume paboTbi CKOPOCTb Pa3BepTKU
reHepaTopa B pgorxkHa O6biTh 6onbwe CKo-
pOCTW pa3BepTKU redeparopa A.
Monoxexue B — NATHO OTKNIOHAETCH NO ro-
PU3OHTANNA CWUTHANOM 3a[ePXaHHOr0 reHe-
patopa passepTku B.

S11 — BPEM$/genenvne — nepeknoyaresb Kanuoé-

POBAHHOW YCTAHOBKN CKOPOCTU pa3BepTku
A

S9.6 — +/— — reHepaTop pa3BepTku A 3anyckaet-

CcA B 3aBMCMMOCTU OT YCTAHOBKW «t» wUnu
«—» TaK, 4TO HaAuaNo NPAMOro XoAa CUHXPO-
HU3UPOBAHO BOCXOAALUNM (+) wnn  Huc-

S3.3 —

s83.1, $3.2 - Synchronization selectors. —
These selectors serve for drawing the syn-
chronizing signal either from channel A (with
the push-button S3.1 depresed), or from chan-
nel B (with the push-button S3.2 depressed),
or from the final part of the amplifier, i.e. AtB
(both push-buttons — S3.1 and §3.2 — depres-
sed).

«B” — Serves for selecting the polarity of the
displayed signal of channel B. When not de-
presed, the display is normal, i.e. "+, when
depressed, it is opposite, i.e. e

S8.1 to S8.3 — Push-button set for selecting the ope-

ration modes of the time bases.

Setting “A” — With selector S10 set to “OFF",
the trace on the CRT screen is deflected hori-
zontally by time base A. After switching selec-
tor S10 to any other position (deflection by time
base A remains unaffected), the positicn and
length of the delayed time base B are indicated
by a line of increased brigthness.

Setting “ALT.” — The trace is deflected hori-
zontally by the time bases A and B alternately
The trace swept by time base B is deflectec
upwards. In this mode of operation, the speec
of time base B must be higher than that of time
base A.

Setting “B” — The trace is deflected horizonal
ly by the delayed time base B.

S11 — “TIME/DIV.” — Calibrated selector of th
speed of time base A.
§9.6 — “+/—" — The time base A operates accordin

to the setting “+" or “—" of this push-butto
control, being triggered either by the risin



stupnou (—) casti synchronizaCniho sig-
nalu.

$9.7 — INT/EXT — piepina¢ umoznuje volit zdroj syn-

chroniza¢niho signalu pro zakladnu A.

INT — signal je pfivadén z vertikalniho zesilo-
vace, je tvarové shodny s priilbéhem pozoro-
vanym na obrazovce.

EXT — signal musi byt pfivadén z vnéjsiho
zdroje na konektor F2.

S59.8 — SS/ST

SS — synchronizacni obvody jsou stejnosmer-
né spojeny se zdrojem synchronizacniho sig-
nalu. Pienasi se celé pasmo vCetné stejno-
smérné slozky az do mezniho kmitodétu.

ST - synchronizaéni obvody jsou se zdrojem
synchroniza¢niho signalu spojeny pies vazeb-
ni kapacitu. Prenasi se celé pasmo bez stej-
nosmeérné slozky a kmito¢tll nizsich nez 20 Hz.

$9.9+59.10 — NF — synchroniza¢ni obvody jsou se

zdrojem synchronizaéniho signalu spojeny
pres integraéni RC ¢len. Pfenasi se pasmo
véetné stejnosmeérné slozky do 100 kHz. Vyssi
kmitoCty jsou potialeny.

VF — synchronizacni obvody jsou se zdrojem
synchronizacniho signalu spojeny pres deri-
vacni RC c¢ien. Prenasi se pasmo bez stejnos-
mérné slozky od 100 kHz do mezniho kmito¢-
tu.

50 Hz - jako synchronizacni signal je vnitfni
cestou pfivadén sinusovy prabéh 50 Hz odvo-
zeny od sitového kmitoctu.

XOARWLUM (--) PPOHTOM CUHXPOHUINPYIOLLETD
cur{ana.

$9.7 — BHVYTP/BHELL — nepekmovarens paet

BO3MOXHOCTb BbiOpartb WCTOMHWK Curhana
CUHTPOHN3AaLUKW ANst pa3sepTkn A.

BHYTP. — curHan cHumaeTcs ¢ ycunutens
BEPTUKANbHOrO OTKAOHEeHWA U ero ¢dopma
cooreetcTByeT hopme curHana, Habmopae-
MOFO Ha 3KpaHe.

BHELW. — curHan gormkeH noaasaTeCA OT
BHELUHEro NCTOYHUKA Ha rHezno F2.

$9.8 — NOCT./MEPEM.

MOCT. — uenn cMHXpPOHU3aLN UMEIOT CBA3b
NO NOCTOSIHHOMY TOKY C UCTOYHUKOM CUrHa-
na cuHxpoxmsayun. Nepegaetcs Becb fua-
Na3oH 4acToT, BKIIIOYAA NOCTORHHYIO cOocTa-
BASIOWYIO W KOHYas BEpXHEN TPaHWYHON
4acTOTOW.

MNEPEM. — uenu cuHXxpoHU3aUUN COEANHEHD!
C UCTOYHUKOM CUHXPOHU3MPYIOLWEero curHana
yepe3s eMKOCThL CBf3u. flepefaercs Becb
AuanasoH 4acToT 3a WCKNIOYEHWEM MOoCTo-
AAIHHOM COoCTaBAsOWen N vacTot meHee 20

My,

59.94+59.10 — HY — uenn cuHxpoHU3aLuK coeau-

HEHbl C WMCTOYHUKOM CUHXPOHU3UPYIOWEro
curHana wu4epes WHTerpupylowylo tenouyky
RC. Mepepaetca avManas3oH 4acToT OT no-
CTOosiHHOW cocTasnaowen ao 100 Iy, bo-
nee BbICOKWE YacToTbl NOAABASIOTCS.

BY — yenun cuHxpoHnsauvm coeguHeHbl ¢ nc-
TOUYHUKOM  CUHXPOHU3UWPYIOWero curHana
uepes audpcpbepenympyowyto uenodky RC.
Mepepaetca nonoca 4vactor 6e3 NOCTOSH-
HOW cocTaensowen, HayuHaa co 100 kly
M KOHYS rpaHUYHONU 4acTOTOWN.

50 'y — B KayecTBe CUHXPOHU3UPYIOULEro
cuUrHana BO BHYTPEHHEeW uenn nofaeTcs Ha
BXOJ CUHXPOHU3ALNU CUHYCOUAANbHLIA CUr-
Han 50 Ny, npov3BOoAHBIR OT HANPSXXEHUR
ceTn.

edge (+) or the trailing edge (—) of the syn-
chronizing signal.

$9.7 — “INT./EXT.” — Change-over switch for selec-

ting the source of the synchronizing signal for
time base A.

“INT.” — The signal is drawn from the vertical
amplifier; its waveform is the same as that ob-
served on the CRT screen.

“EXT.” — the synchronizing signal derived
from an external supply must be applied to
connector F2.

59.8 — “DC; AC” — Push-button change-over switch

for coupling selection.

“DC” — The synchronizing circuits are DC-
coupled to the source of the synchronizing sig-
nal. The whole band up to the limit frequency.
including the DC component, is passed.

“AC” — The synchronizing circuits are AC-
coupled to the source of the synchronizing sig-
nal via a coupling capacitor. The whole band,
without DC component and frequencies below
20 Hz, is passed.

$9.9, $9.10 — Push-buttons for selecting the mode of

synchronization.

“AF” — The synchronizing circuits are connec-
ted to the source of the synchronizing signal
via an integrating RC network. The band up to
100 kHz, including the DC component, is pas-
sed; higher frequencies are suppressed.

“RF” — The synchronizing circuits are connec-
ted to the source of the synchronizing signal
via a differentiating RC network. The band
from 100 kHz up to the limit frequency, without
DC component, i$ passed. “50 Hz” — A sinu-
soidal waveform of 50 Hz, derived from the
mains frequency, is applied internally.
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59.5

R163

— AUT — pii nepritomnosti synchronizaénih_o

signalu odbiha tasova zakladna samovoine,
za pfitomnosti signalu véak pracuje zcela jako
spouéténa. Tato polohaje vhodna pro kmitocty
od 100 Hz do mezniho kmitoCtu, pricemz je
mozno kontrolovat polohu stopy na stinitku
i bez pfitomnosti synchronizaéniho signalu
(napfiklad pfi méteni stejnosmérnych urovni,
pfi méfeni v muastkovych zapojenich apod.).

— Urover spousténi umoznuje volit uroven syn-

chronizaéniho pribéhu, pfi které Casova za-
kladna A spusti. Prvek je moziné vyuzit ve
vsech polohach tlagitek synchronizace, véetné
AUT.

$8.4+58.5

R176

58.4 nestlateno — zakladna spoudti opakova-
né v rytmu udavaném piivadénym synchroni-
zaénim signalem, pfipadné v poloze AUT pii
nepritomnosti signalu odbiha samovoine.

— poloha 1X stlateno — po prepnuti této polo-
hy je zakladna zablokovana a nelze ji synchro-
nizaénim signalem spustit. Po stisknuti tiacitka
., Start” (58.5) a rozsviceni svitici diody je za-
kladna schopna proveést jediny béh, jakmile
privedeny synchronizaéni signal _dosahne
grovné, nastavené potenciometrem UROVEN.
Pfi tomto druhu provozu je pouziti potohy AUT
(S9.5) nevhodné.

— 7POZDENI JEMNE — Timto desetiotacko-
vym potenciometrem S€ stupnici se nastavuje
pomérny casovy posuvlzpoidovaciho impulsu

_na pilovém pribéhu zakladny A. Je-li napfi-

.22

59.5 — ABT — npu OTCYTCTBUN CUHXPOHW3W-
pytlowero curqana resepaTop paspepTku pa-
60TaeT B pexume aBToKOne6aHnn. Mpw Ha-
fvuvni - curHana reHepartop pabotaeT
B pexvme 3anycka. 270 NONOXEHNE ABNAET
cs noaxopawuM AnAa yacToT curHana ov
100 'y po FpaHuuHoOn yacToTH, NpUYEM
MOXKHO KOHTpONMpoBaTth NONOXEHUE NUHUA
pa3BepTkv Ha akpaHe w 0e3 CUHXPOHW3W-
pytoujero curHana (wanpvmep, nNpy wamepe-
HUM ypoBsHewn OCTOSHHOFO TOKa, Npy name-
peHun B MOCTOBBIX cxemax v T. ).

R163 — ypoBeHb aanycka aaeT BO3MOXHOCTb yCTa-

HOBUTL YypoBeHb curHana CUHXPOHU3ALUA,
npu KOTOPOM rexeparop pas3BepTky A 3a-
nyckaercs. JNEeMEHT MOXHO ucnonob3osath
B8O BCEX NONOXKEHWUSX KHOMOK CUHXpOHW3a-
Lun, BKAOHAA ABT.

$8.4+S8.5

$8.4 HeHaxaTo — reHepaTop passepTky 3a-
nyckaeTcsi C 4acTOTOW NOABOANUMOrO CwH-
XpOHU3VpYowero cwrHana nnv
8 nonoxexwn ABT, 6e3 curHana rexHeparop
pa6oTaeT B pexxume aBTOKONE6aHNA.

S8.4 1X (Haxato) — nocrnie nepexkMioHeHns
B 5TO NONOXEeHWe reHeparop pasBepTku 3a-
6MOKUPOBaH WU ET0 HENb3A 3anyCTUTb CUrHa-
IOM CWHXPOHU3AUWA. focne Haxatua Ha
KHONKY 3anycka (S8.5) v 3axuranvs cBeTo-
[vopa reneparop pa3pepTKu cnocobeH ocy-
wecTBUTL OAWH npsMoi X0A NPW nopade
CUHXPOHU3NPYLOWero curHana, KoTOpbiA
npeBocxoAuT yposeHb, yCTaHoaneHHbm no-
TEHLMOMETPOM YPOBEHb. [ipn 3TOM
pexume pacoTbt HE cnepyeT ucnonb3oearb
pexum ABT. (S9.5).

R176 — SALEPXKA TOYHO — C nomouiblo 3T0ro

noTeHuMomeTpa Ha 10 obopoTOB CO wikanomn
ycTaHasnueaercs OTHOCHTENbHLIA .BPEMeH-
Hoi casur uMnynbca 3afepXKn Ha ydacTKke
npaAMoro xoAa redepaTopa pasBepTKu A

§9.5 — “AUT” — Automatic operation of time base A.

In the absence of & synchronizing signal, the ti-
me base runs freely; however, when a syn-
chronizing signal is applied, the time base ope-
rates in the triggered mode. The "AUT.” mode
is applicable at frequencies from 100 Hz up to
the limit frequency. In this mode of operation,
the position of the trace on the CRT screen can
be controlled also without a synchronizing sig-
nal being present (e.9. in the measurement of
DC levels, in measurements in bridge connec-
tion, etc.).

R163 — This control serves for selecting the level of

the synchronizing waveform for triggering time
pase A. it can be used in all the settings of the
push-buttons for synchronization control, in-
cluding “AUT.".

$8.4, S8.5 — Push-button for triggering mode selec-

R176 —

tion.

S8.4 (undepressed) — The time base operates
repeatedly in the rhythm determined by the ap-
plied synchronizing signal; in “AUT." operat
tion, when a synchronizing signal is not pre:
sent, the time base runs freely. '
58.4 “1x” (depressed) — The time base i
blocked and cannot be triggered by the syn-
chronizing signal. After depressing the trigge*
ring push-button (58.5), and the LED lights up
the time base is capable of carrying out on
one sweep as soon as the applied synchron
zing signal reaches the level set by means ¢
the potentiometer “LEVEL".

in one-shot operation, the push-button “AUT.
(89.6) is not applicable.

“DELAY FINE” — Potentiometer for fine de
lay setting.

This 10-turn helical potentiometer with sca
serves for setting the relative time delay of i
retarding pulse on the sawtooth wavefor



klad stupnice potenciometru na patém dilku
a pfepinac rychlosti zakladny A v poloze 1 s/
dil, je zpozdovaci impuls proti okam3iku startu
zakladny A zpozdén o 5X 1 us =5 us. Timto
impulsem je dale oviadana, pfipadné pfimo
spousténa zakladna B.

$10 — CAS/dil — pFepinaé pro kalibrované nastaveni

rychlosti zakladny B.

Casova zakladna B je schopna reagovat na
synchronizaéni signal az po prichodu zpozdo-
vaciho impulsu, jehoz zpozdéni proti startu za-
kladny A je nastaviteiné potenciometrem R176
a pfepinatem S11. Z toho vyplyva, 2e zaklad-
na B neni schopna samostatné funkce.

$9.2 — Tlacditko +/—

Zakladna B startuje podle nastaveni ,,+*
nebo ,,—" tak, ze zacatek odbéhu je spoustén
bud vzestupnou (+) nebo sestupnou (—) éasti
synchronizaéniho signalu. Tlacitko je mimo
provoz, je-li tlacitko S9.1 v poloze AUT.

§9.3 — INT/EXT

Pfepina¢ umozniuje volit zdroj synchronizaéni-
ho signalu pro zakladnu B.

INT — signél je pfivadén z vertikalniho zesilo-
vace, je tvarové shodny s pribéhem pozoro-
vanym na obrazovce.

EXT — signal musi byt pfiveden z vnéjsiho
zdroje na BNC konektor F6.

Tento pfepinac je vyfazen z provozu, je-li tla-
¢itko S9.1 v poloze AUT.

Ecnn, Hanpumep, nonoxenne noteHuuomeT-
pa COOTBETCTBYET NATOMY AENEHUIO WKAanNb!
W nepeknoYaTtesle  CKOpOCTU  pas3BepTKU
A Haxogutca B nonoxenwn 1 mkc/gen., To
UMNYNbC 3a0ePXKKW CABUHYT OTHOCUTENIbHO
Ha4ana 3anycka freHeparopa pa3BepTKu
A Ha 5X1 Mkc = 5 mkc. mnynec panee
CAYXUT ANA ynpasreHusl uin nNpamoro 3a-
nycka rexeparopa passepTku B.

510 — BPEMS/pen. -— nepekniouatens ans Kanmé-

POBAHHON YCTAaHOBKU CKOPOCTU pa3BepTku
B

leHepaTop pa3sepTkun B MmoxeT pearupo-
BaTb HAa CUrHanN CUHXPOHU3AUWK TONBKO NO-
cne NOCTYNNEeHUs UMNynbca 3a4ep>kKu, 3a-
AepXKa KOTOpPOro OTHOCUTESbLHO 3anycka
passepTkM A ycTaHaBNMBaeTCsH MOTEHUNO-
meTpom R176 w nepekniouatenem S11. Uz
3TOr0 BbITEKaeT, YTO reHepaTop pas3sepTku
B He MOxeT paboTaTh CaMOCTOATENLHO.

59.2 — Knonka +/—

leHepaTop pa3sepTku B 3anyckaercs B 3a-
BUCUMOCTU OT YCTAHOBKU «+» UAN «—» TaK,
YTO Ha4Yano NPAMOro XOfa CUHXPOHU3NPYET-
Csi BOCXOAAWMM (-+) vnu Hucxogsimum (—)
(PPOHTOM CHMHXPOHU3UPYIOWEro CUrHana.
Kronka He paboraer, ecnm kHonka S9.1 Ha-
xoauTcs B nonoxeHun ABT.

59.3 — BHYTP./BHELL.

MepekniouaTtens fOaeT BO3MOXHOCTb Bbl-
6paTh UCTOMHUK CUHXPOHU3WUPYIOWEro Cwr-
Hasna ana passeprku B.

BHYTP. — curHan cHumaeTcs ¢ ycunvrens
BEPTUKANbHOrO OTKIIOHEHUS W ero copma
COOTBETCTBYeT curHany, HabnogaeMomy Ha
3KpaHe.

BHELL. — cwrHan pomkeH nopasaTbcst OT
BHELUHero UCTovHuka Ha rHe3go F6 — pas-
bem Tuna BNC.

OTOT nepekmovatens He paboTaeT, ecnu
kKHonka S9.1 Haxoautcs B nonoxenuu ABT.

of time base A. For example, if the scale of this
potentiometer is set to the 5th division line and
the speed selector of time base A is set to “1
us/div.”, then the retarding pulse, in refation to
the start of time base A, is delayed by
5X1 us =5 us. This puise also controls the di-
rectly triggered time base B (if appropriate).

S$10 — “TIME/DIV.” — Calibrated speed selector of ti-

me base B.

Time base B is capable of responding to the
synchronizing signal only after the arrival of the
retarding pulse, the delay of which behind the
start of time base A adjustable with the potenti-
ometer R176 and the selector S11. Conse-
quently, time base B is incapable of autono-
mous operation.

§9.2 — “4/—" — Change-over switch for setting the

synchronizing polarity.

Time base B operates according to the setting
“+” or “—" of this push-button control, being
started either by the rising edge (+) of the syn-
chronizing signal, or its trailing edge (—).

This change-over switch is idle when push-
button S9.1 is set to “AUT.”.

89.3 — “INT./EXT."* — Change-over switch for selec-

ting the source of the synchronizing signal for
time base B.

“INT.” — The signal is drawn from the vertical
amplifier; its waveform is the same as that ob-
served on the CRT screen.

“EXT.” — The synchronizing signal derived
from an external supply must be applied to the
BNC connector F6.

This change-over switch is idle when the push-
button S9.1 is set to “AUT.”.
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§9.1 — AUT — v této poloze jsou oviadaci prvky syn-
chronizace zakladny B vyfazeny z ¢innosti. Za-
kladna je pfimo spousténa zpozdovacim im-
pulsem, fizenym potenciometrem R176.

S9.4 — funkce shodna s $9.8, pfi S9.1 v poloze AUT
je mimo provoz.

R160 — UROVEN umoziiuje volit uroven synchroni-
zacniho prabéhu, pri které ¢asova zakladna
B spusti. Jeho vyuZiti je mozné ve vsech polo-
hach piepinat synchronizace kromé polohy
AUT.

F7 — Vstup pro pfivod externiho synchronizacniho
signalu pro zakladnu A.

F6 — Vstup pro pfivod externiho synchronizacniho
signalu pro zékladnu B.

Prvky na zadni strané pfistroje
F9 — LI — vystup obdélnikového pribéhu, jehoz sif-

I3

ka odpovida dobé trvani pilového prubéhu za-
kladny A. .

F10 — LI — vystup obdélnikového prabéhu zakladny
B. Zpozdéni tohoto impulsu proti okamziku
startu zakladny A je nastaviteiné potenciome-
trem R176 — zpozdéni jemne.

F11 — Vstup pro vnéjsi ovladani jasu obrazovky.

6.4. Pokyny pro méfeni
Ovladaci prvky ¢asové zakladny nastavime tak, aby

&asova zakladna A pfi rychlosti 1 ms/dil volné odbi-
hala.
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S9.1 — ABT. — B 9TOM NOMIOXXEHNM INTEMEHTDI ynpa-
BREHUSI CUHXPOHM3AUWen renepaTopa pa-
3pepTky B He paboTaioT. FeHepaTop NpAMO
3anyCcKaeTcs UMRYNbCOM 3afepXKw, ynpa-
BRsieMbiM noTeHumomeTpom R176.

§9.4 — HA3HAuYEHUEe TaKoe XXe, Kak U $9.8. Mpu
$9.1 B nonoxenuu ABT. He paboTaer.

R160 — YPOBEHb — faet BO3MOXHOCTb yCTaHO-
BUTb YPOBEHb CUHXPOHU3MPYIOWEero curHana,
npu KOTOPOM reHepaTop pasBepTku B 3a-
nyckaeTcs. ONEeMEeHT MoXeT 6biTb UCNONb-
30BaH BO BCEX MOMNOXEHWAX nepeknioyare-
flel  CUHXPOHW3auuK, Kpome NOMOXKEeHUA
ABT. .

F7 — BxoA ANS Nofa4yv BHeWHero CUHPXOHU3NPYO-
Wero curHasia Ans reHepaTopa passepTki A

F6 — BXxO4, ONA NOLAYM BHEWHero CUHXPOHU3UPYIO-
Wero curHana ans reHeparTopa passepTkit B.

JnemeHThbi Ha 3aiHel naHenu npubopa

F9 — 1 — BbIx0g CUrHana NpAMOYrofibHon Gop-
Mbl, [SUTENBHOCTE KOTOPOrO COOTBECTBYET
ANWTENLHOCTU MPSIMOTO  X0Aa rexepartopa
pa3sepTku A.

F10 — LI — Bblx0f NPSAMOYrONLHOTO UMNynbea re-
HepaTopa passepTku B. 3apepxka 3TOro
UMNyNsCa OTHOCUTENBHO Havana 3anycka
reHepatopa pasBepTku A ycTaHasnuBaeTca
noteHuynomeTpom R176 — 3agepxka TOYHO.

F11 — Bx0j BHelHero ynpaBnehus SIPKOCTBIO
3NEKTPOHHO-NY4EBOR TPYOKU.

6.4. YKa3aHus No U3MepeHnnaMm

DnemMeHTbl yNpasneHna renepatopa pa3sepTkiu yc-
TAHOBUTbL B Takve NOMOXeHws, 4106kl reHepaTop
pa3sepTku A pabotan B pexume asTokonebaHni

5§9.1 — “AUT.” — This push-button switch serves for
putting the synchronizing circuitry of time base
B out of operation. The time base is triggered
directly by the retarding pulse which is control-
ted with the potentiometer R176.

S9.4 — The function of this push-button is the same
as that of the push-button S9.8. when the
switch S9.1 is set to “AUT.”, then push-button
$S9.4 is inoperative.

R160 — “LEVEL” — This potentiometer serves for
setting the level of the synchronizing waveform
at which time base B starts. Itis applicable in
all the settings of the synchronization selec-
tors, except the position “AUT.".

F7 — Input for applying an external synchronizing sig-
nal to time base A.

£6 — Input for applying an external synchronizing sig-
nal to time base B.

Back panel

Fg — LI "— Output of the square-wave voltage wa-
veform, the duration of which tallies with that of
the sawtooth voltage waveform of time base A

F10 —" LI "— Output of the square-wave voitage'
waveform of time base B. The delay of this pul-
se behind the instant when time base A starts
is controllable with the potentiometer R176
(“DELAY FINE”).

F11 — Input for external trace brigthness modulation.

6.4. Instructions for carrying out measurements

The controls have to be set so that time base A runs
freely at a speed of 1 ms/div. Then, the function se-
lector S4.1 has to be set to the position “A”, the



Prepinac funkce S4.1 prepneme do polohy A, prepi-
nac vstupu S1.2 do polohy 0 a pomoci potenciometru
vertikalniho posuvu R38 nastavime stopu na stfed ra-
stru. Zkontrolujeme, zda pfi prepinani vstupniho déli-
te 82 nedochazi k posouvani stopy po stinitku a pfi-
padnou chybu dostavime pomoci potenciometru
R35, na panelu oznaceného ,,BAL".

Prepina¢ vstupu S1.2 vypneme, prepinaC vstupu
S1.1 nechame nestisknuty (poloha ss) a na vstup F1
pfivedeme kabelem signal 40 mV z kalibratoru. Na
stinitku by mél byt pfi nastaveni citlivosti déli¢e S2 do
polohy 10 mV/dil a plynulé zmény citlivosti R36 do
polohy , KAL"“, obrazek o velikosti 4 cm. Pfipadnou
chybu dostavime pomoci potenciometru R37 umisté-
ného na panelu a oznaceného ,,KAL".

Stejnym zplscbem ‘dostavime kanal B, pouze pfi-
padnou chybu v citfivosti je nutné dostavit prvkem
R137.

Prepinac funkce S4.1 prepneme do polohy A, piepi-
nac vstupu S1.1 do polohy ,,.SS* a pomoci potencio-
metru vertikalniho posuvu R38 nastavime na obra-
zovce osciloskopu stopu asi 1,5 cm od stfedu stinitka
smérem nahoru. Piepina¢ funkce S4.5 prepneme do
polohy B a ovladaci prvky kanalu B nastavime obdob-
né jako jsme to ucinili u kanalu A. Pouze potenciome-
trem vertikalniho posuvu R138 nastavime stopu asi
1,5 cm od stredu stinitka smérem dold.

Prepina¢ funkce S4.2 pfepneme do polohy , ALT".
Na stinitku budou dvé stopy. Po dobu jednoho odbé-
hu vede kanal A, pficemz kanal B nevede, pti dalSim
odbéhu Casové zakladny je tomu naopak. Kanaly
jsou prepinany vzdy pfi skonéeni jednoho odbéhu ¢a-
sové z&kladny. Nyni pfepneme funkéni prepinac S4.4

npu  ckopocTu passeptkm 1 mc/pgen. lMepe-
Kno4artenb pexuma padoTel S4.1 nepesectv B NO-
noxexnve A, nepeknwoyartens Bxoga S1.2 — B no-
noxexue 0 ¥ ¢ NOMOUWLIO NOTEHLMOMETPA Nepeme-
uweHusa no septukanu R38 ycTtaHOBUTH NUHUIO pa-
3BEPTKU N0 UEHTPY 3kpaHa. Y6eauTbCs B TOM, YTO
npu NepeknioYeHnn BXOAHOTO AeNUTensa Het cMe-
WEeHUS NAHUK BAOMNbL 3KPaHA U, B Crny4ae Heobxo-
OUMOCTH, YCTaHOBUTEL 6aNaHCUPOBKY NOTeHUUoOMe-
Tpom R35 Ha naHenn, o603HaYeHHbiM «BAS».
Mepeknioyatens Bxofa S1.2 BbIKAWYAUTL, nepe-
Knuatens Bxoaa S1.1 B HEHAXXKATOM NONOXKEHWUU
(noct.) ¥ Ha BXxoA F1 nogaTtb Cc nomouwsio kabens
curian kanuwbpartopa 40 mB. Ha akpaxe npw ycra-
HOBKE 4YyBCTBUTENbHOCTU Aenutenem S2 10 mB/
AeneHwe U Npu yCTaHOBKE perynaropa 4yBCTBU-
TensHocTM nnasHo R36 B nonoxenue «KAJ.»
HOMHKHA MMETb MECTO ocuuMnnorpamma pasmaxom
4 cM. BO3MOXHYH HETOYHOCTb YCTPaHUTb MNOTEeH-
ynometpom R37, pacnonoxeHHbiM Ha naHenn
n o603HayeHHbIM yepes «KASl». Takum xe obpa-
30M ycTaHasnueaetrcna kaHan B, npuuem no-
FPELWHOCTb YyBCTBUTENLHOCTU HEOOGXO4UMO ycTa-
HOBUTb anemeHToMm R137.

Mepexknioyatens pexuma paboTol S4.1 HaxoanTcs
B NoONOXeHun A, nepeéknwdartens sxonaa S1.1 — B
HEHaXKaTOM MOMOXEHNN U NOTEHLUUOMETPOM CMe-
weHnst o BepTukanm R38 yctaHoBUTD Ha 3JKpaHe
ocuunaockona NUHUIO  Pa3BepTKKW, CABUHYTYIO
8Bepx Ha npubn. 1,5 cm ot yeHTpa akpaHa. MNepe-
Knovatens pexuma paboTol S4.5 nepesecTtu B no-
noxexne B v anemeHTbl ynpasneHusi kaHana B yc-
TAHOBUTL AHANIOTUYHO YCTAHOBKE 3/1IBMEHTOB Ka-
Hana A ¢ ToW TONbKO pasHuLUen, 4To NoTeHYUoMe-
TPOM nepemelteHun no septukanu R138 ycranas-
nueaetca nuHus Ha npubn. 1,5 CM HWXKe ueHTpa
aKpaHa.

Mepeknovartens pexuma paboTol S4.2 nepesecTu
8 nonoxenue ANT. Ha akpaHe umeloTcs ase nu-
Hun. B TeueHve opHOro npsMoro xofa pabotaeTt
kanan A, npudem kaHan B He pa6GoTaeTt un B Teye-
HWe BTOPOro NMPAMOro xoja UMeeT MecTo obparT-
Hoe nonoxeHuwe. KaHanb! nepexknioyaoTca scerga
focnNe OKOH4YaHUs OAHOro NPAMOro Xxo4a reHepa-

selector $1.2 to “0” and the trace set into the centre
of the CRT screen by means of the vertical shift po-
tentiometer R38. Next, it has to be checked whether
switching of the input attenuator S2 causes drifting of
the trace over the CRT screen, and, if necessary, po-
tentiometer R35 — marked “BAL.” on the panel of the
oscilloscope — has to be employed for correction.
Then, the switch S1.2 has to be released, the input
change-over switch S1.1 set to the undepressed po-
sition and a signal of 40 mV, derived from the calibra-
tor, applied to input connector F1. Now, with the
sensitivity selector S2 set to “10 mV/div.”, and the
continuous sensitivity control R36 set to the position
“CAL.”, an image 4 cm high should be displayed. An
error, if any can be corrected by means of potentio-
meter R37, marked “CAL.” on the panel of the oscil-
loscope. .

The controls of channel B have to be set in the same
manner, as follows, and an error in the sensitivity, if
any, has to be corrected by means of the control
R137.

4 -

With the function selector S4.1 in the position “A”,
and the input selector S1.1 set to the position DC, the
trace has to be shifted approximately 1.5 cm above
the centre of the CRT screen by means of the vertical
shift potentiometer R38. The functions selector S4.5
has to be set to the position “B” and the controls of
channel B adjusted similarly as those of channel A,
the only difference being that the trace has to be shif-
ted approximately 1.5 cm below the centre of the
CRT screen by means of the vertical shift potentio-
meter R138.

The function selector S4.2 hat to be set to the position
marked “ALT.”. Now, two traces will be displayed on
the screen. During one sweep, channel A is conducti-
ve and channel B idle; during the next sweep the situ-
ation is vice versa. The channels are switched always
at the termination of one sweep of the time base.
When the function selector S4.4 is set to “CHOP.”,
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do polohy ,,CHOP."“. Na stinitku se opét objevi dve
stopy. Jestlize nastavime rychlost gasové zakiadny
na 10 ws/dil, zjistime, se ob& stopy jsou slozeny
z kratkych dilcich useéek. Je to proto, ze pfi tomto
druhu cinnosti jsou oba kanaly prepinany kmitoCtem
asi 500 kHz, coZ znamena, e kazdy kanal stfidave
po dobu 1 us vede a po dalsi 1 us je blokovan.

Po zapnuti funk&niho pfepinace S4.3 do polohy AtB
je na stinitku pouze jedna stopa. Pfi tomto zpUscbu
ginnosti zesiluji oba kanaly AiB.

6.5. Poutiti jednotlivych druht éinnosti
vertikainiho zesilovaée

Je-li funkéni prepinat S4.1 v poloze A nebo S4.5
v poloze B, pracuje zesilovat jako jednokanalovy
a obsluha se v téchto piipadech nijak neligi od bézné
prace s osciloskopem. Pfi téchto druzich ¢innosti je
tfeba, aby byl pfepinacem synchronizace S3.1 nebo
$3.2 zajistén vhodny odbér synchronizacniho signa-
ju. Dale si véimnéme tH zbyvajicich méné béznych
druht ¢innosti: .

{. Pfepinani casovou zakladnou
2. Prepinani kmitottem asi 500 kHz

3. Poloha AXB

6.5.1. Pfepinani casovou zakladnou

Dva signaly, které chceme srovnavat, piivedeme na
vstupy F1 a F101 kanali A a B. Funkeni prepinal
S4.1 prepneme do polohy A, prepinat synchronizace
53.1 prepneme do polohy A, &imz je zajiSténo spous-
téni casové zakiadny signalem kanalu A. Pomoci
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Topa pa3BepTKu. 3atem nepexniouarens pexuwma
pabotbl S4.4 nepesecTv B nonoxewnue 4ON. Ha
3KpaHe CHOBA NOABNAIOTCA age nuHuun. Ecnn ycra-
HOBUTbH CKOPOCTb pa3BepTKu 10 MKC Ha penexnue,
To obHapyxupaeTcs, 4To obe NUHUKM COCTOAT W3
KOPOTKNX OTPE3KOB. 710 O6BACHAETCA Tem, 410
npu 3TOM pexume paboTbl 06a kaxana KOMMYTHU-
pytoTcst yactoTon 500 KL OTo 3HaAuMT, HTO
Kax bl KaHan nepemeHHoO paboTaeT B TeHeHne 1
MKC 1 B TeueHue cneaywouiet 1 MKC OH 3abnoxv-
poBaH.

Mocne nepexnioHeHns nepeknovaTens pexuma
paboTel S4.3 B nonoxexue AtB Ha akpaHe n306-
paxaeTcs TONbKO 0AHA nwuns. Npy 3TOM pexume
paboThl ycunneaioTca 06a kanana A v B,

6.5. Ucnonb3oBaHue OTAENbHbIX PeXUMOB
pa6oTel ycunutens BepTUKasIbHOTO
OTKNOHEHURA

Ecnu nepexknoyarenb pexuma paboTbl S4.1 Haxo-
AVMTCA B NOMOXEHWA A nnv S4.5 — B NONOXEHWN B,
10 ycwnuTenb paboTaeT B KauecTse OfiHOKaHanb-
HOro u oOCnyXxvusaHve npubopa B 3TUX cny4asx
Hu4eM He oTnuuaeTcs OT o6biuHon paboTel C OC-
UMNNOCKONOM. Mpu 3TUX pexxumax paboTbl HEOOXO-
Avmo, 4To6bl nepeknoyaTeneM CUHXpOHU3aUNK
S3.1 nnm S3.2 6bin obecneveH NOAXOARILNA Bbl-
6op cvrHana CUHXpOHN3aumn. Hwke 6ypyT onuca-
Hbl TPW OCTaBUIMXCA pexuma paboTbl.

1. KommyTauusi curHanom passepTKu
2. KommyTauus uacToTton npnon. 500 kY

3. NMonoxexue AXB

65.1 MNepexnwyeHune CATHANoOM
pasBepTKH

[iea cwrHana, Kovopbie [OMKHbI HAGMOAATLCA,
noAaloTCA Ha BXOAb! F1 n F101 kananos A v B.Me-
pekniouaTens pexuma pabotbl S4.1 nepesectv
B nonoxenue A, nepekniouarenb CUHXpOHW3aUUK
S3.1 nepeBecTu B NOMOXeHue A, B pesynbtare
yero obecreynBaeTcs 3anyck pa3BepTkyu CurHa-
nom kaHana A.

once more two traces will be displayed on the CRT
screen. Provided the time base speed is set 10
10 ps/div. it can be observed that the two traces aré
formed by several short sections. The reason for this
is that in this mode of operation the two channels are
switched alternately at a frequency of approximately
500 kHz, which means that each channel is conducti-
ve for the duration of 1 us and for the next 1 us itis
blocked.

After setting the function selector S4.3 10 “ALB”, only
one trace is displayed on the CRT screen; in this mo-
de of operation, the two channels A and B amplify.

6.5. Application of the individual operation
modes of the vertical amplifier

When the function selector g4 .1 is in the position AT,
or the selector S4.5 is set to “B". then the amplifier
operates as a single-channel device and the atten-
dance of this oscilloscope does not differ in any way
from that of any other oscilloscope. in these modes of
operation, it is necessary to ensure the drawing ot
a suitable synchronizing signal by means of the syn-
chronization selector 83.1t0 83.2, as appropriate.

The following three modes of operation, which are
less commonly employed, remain to be described:

1. Switching by the time base.

2. Switching by a frequency of approximately
500 kHz.

3. Operation “ALB”.

6.5.1. Switching by the time base

The two signals which have to be mutually compared
have to be applied to the inputs F1 and F101 of chan-
nels A and B respectively. The function selector S4.1
must be set to “A” and the synchronization selector
S3.1 to position “A”, in order to ensure triggering of
the time base by a signal derived from channel A. An

image of suitable size has to be adjusted in the lower



vstupniho déliCe S2 a vertikdlniho posuvu R38
nastavime v dolni poloviné stinitka obrazek vhodné
velikosti.

Funkéni pfepinaé S4.5 pfepneme do polohy B a stej-
nym zptisobem nastavime obrazek vhodné velikosti.
-Potom pfepneme funkéni prepinac do polohy ,, ALT.“.
Casova zakladna je spousténa signalem z kanalu A
a Ize pozorovat ¢asovou relaci signall, pfivadénych
do obou kanal(.

Pro snazsi pozorovani obou méfenych signal maze-
me obrazky na stinitku vzajemné posouvat, pfipadné
ménit polaritu kanalu B tak, jak je pro méFeni tieba.

V tomto druhu Cinnosti je nutno pouzit synchronizace
signalem z kanalu A nebo z kanalu B.

6.5.2. Pfepinani kmitodtem 500 kHz

Tento druh Cinnosti dvoukanélového provozu pouzi-
jeme napf. tehdy, chceme-li pozorovat jednorazovy
jev na dvou raznych mistech méfeného obvodu. Pie-
pinani ¢asovou zakladnou v takovém pfipadé pousit
nelze, protoZe princip piepinéni kanal az po jednom
odbéhu Casové zakladny vylucuje moznost pozoro-
vani jednorazového jevu soucasné ve dvou bodech.

Pfi pfepinani kmitoctem 500 kHz je kazdy kanal ote-
vien po dobu asi 1 us a po dal$i 1 us je uzavien, tak-
Ze se soucasné na stinitku vykresluji dva obrazky slo-
Zené z seku, jejichz délka je 1 us. Z toho vyplyva, e
Ize timto zplisobem jesté dobfe pozorovat napétové
prabéhy o déice trvani 1 ms. Pfi pozorovani kratsich
prabéhd uz rusi pozorovani nespojitost stopy na sti-
nitku.

Pfi tomto druhu ¢innosti je nutno pouzit synchroniza-
ce signadlem z kanalu A nebo z kanalu B. Obor

C nomouwblo BXogHOrO senutens S2 n anemenxTa
cmetleHs no septukanu R38 yctaHoBWUTL Tpebye-
MYIO OCUUNMIOTPaMMy B HKHE NOMOBUHE 3KpaHa.
MNepekniodaTens pexxuma pa6oTbhl S4.5 nepesecTu
B nonoxexwe B v TakuM >xe 06pasom yCcTaHOBUTL
ocuunnorpammy nNOAXOAAWKUX pasmepos. 3atem
nepeknioyaress pexxuma paboTel NepesecTy 8 No-
noxenue AJNT. lNexepatop pa3sepTkuy 3anyckaeTcs
CUrHanoM KaHana A u MOXxHO Habniogarb Bpeme-
Hbleé COOTHOLWEeHUA CUrHanos, noaasaemMbix HaA 06a
kaHana. flns 6onee ypao6Horo HabnogeHus 060ux
U3MEpAEMbIX CUIHANOB MOXHO OCLMAMNOrpamMmmbl Ha
3KpaHe B3auWMHO cABuraTb WM MEHATb No-
JIAPHOCTL KaHana B no HeobxoauMocTw.

B 3aTOM pexume paboTbl HeO6X0AUMO ANSs CUHXpPO-
HU3aLUUM MCNOSMbL30BAaTL CUTHAM Kanana A Unu Ka-
Hana B.

6.52. KoMmMyTauunsa yactoToi
500 kl'y

JTOT pexxum paGoThl ABYXKAHANBHOTO PeXXuMa pa-
60Thbl UCMIONL3YETCH HanNpUMep, 8 TOM criyyae, ec-
nM Heob6xoAuUMO HabniofaTh OAHOKPATHLIA npo-
LUecce B ABYX pasfyHbIX TOMKaX U3MEPSAEMON CXe-
Mbl. KoMMyTauus curHanom passepTku B 3TOM
clyqae He NPpUMeHUMA, TaK Kak NPUHUMI KOMMY-
Tauum KaHanoB NO MUCTEYEHUM nNPAMOro xoga
pasBepTku WUCKMIOYAET BO3IMOXHOCTL OfHOBpE-
MEHHOro HabnogeHnss OJHOKPATHOrO ABNEHUS
B ABYX TOYKax.

Mpu kommyTauuu yactoTton 500 kly KaXAabiA Ka-
Han OTKpPLIT Ha Bpema Npu6n. 1 MKC, NpUyeM Ha
cneayloum nHTepsan 1 MKC OH 3aneprT, B pesynb-
TaTe Yero Ha 3KpaHe OAHOBPEMEHHO M306paXKaloT-
Ca AiBe OCLUNNIOrpammMbl, COCTORLME W3 OTPE3KOB
ANUTEeNLHOCTBLIO 1 MKC. M3 3TOro BbITEKaeT, YTo
yKa3aHHbIM CNoco60oM MOXKHO Ha6MoAATL CUrHASbI
AnuTensHocTbio f4o 1 mc. MNpu HabnogeHun 6onee
KOPOTKUX CUrHANOB Ha4YvMHaeT Mewartb HenpepsiB-
HOCTb NTIUHUK HA 3KpaHe.

Mpun aToMm pexxume paboTsl HEOEXOAUMO UCNONL30-
BaTh CUHXPOHU3ALMIO CUrHANMOM Kadana A vnu Ka-

half of the CRT screen by means of the input attenua-
tor S2 and the vertical shift control R38.

The function selector S4.5 has to be set to “B” and
then, in the same manner as described above, an
image of suitable size has to be adjusted on the
screen. Then, the function selector has to be set to
“Alt.” now, the time base is triggered by a signal deri-
ved from channel A, and the time relation between
the two signals applied to the two channels can be
observed. In order to facilitate studying of the two me-
asured signals, their images on the CRT screen can
be shifted mutualy and/or the polarity of channel
B changed-over as required for the measurement.

In this mode of operation, it is necessary to employ for
synchronization a signal drawn from either channel
A or channel B.

6.5.2. Switching by a frequency of
500 kHz

This mode of double-channel operation is applicable
e.g. when one-shot phenomena occurring at two po-
ints of the measured circuit have to be observed. In
this case, switching by the time base cannot be utili-
zed, as the principle of channel switching at the end
of the time base sweep makes it impossible to obser-
ve one-shot phenomena at two points simultaneous-

ly.

When the frequency 500 kHz is employed for swit-
ching, each channel is open for approximately 1 us
and closed for the next 1 us; consequently, two ima-
ges formed by sections of 1 us duration appear on
the CRT screen simultaneously. Thus, in this mode,
voltage waveforms of 1 ms duration can still be ob-
served conveniently. When waveforms of shorter du-
ration are displayed, the discontinuity of the traces on
the CRT screen hinders observation.

In this mode of operation, it is necessary to employ for
synchronization a signal drawn from either channe! A
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synchronizace na prepinaci gasové zakladny zvolime
,NF”.

v

6.5.3. Poloha AxB

Pii tomto druhu &innosti sesilovate lze provadet sou-
¢et nebo rozdil dvou signalt, méfit soumérna napéti
a navic ma tento druh ginnosti jesté jedno pouZiti.

Gasto je treba méfit signal, ktery je superponovan na
jiném nezadoucim signalu, jako napi. sitové bruceni
aj. V takovém piipadé umoznuje vertikalni zesilovac

P

znaéné potlaceni nezadoucino signalu. Na vstupni
konektor kanélu A (F1) pfivedeme pozorovany signal
véetné nezadouci superpozice a na druhy vstup
(F101) piivedeme pouze nezadouci signal (napf. si-
{ovy brum). Jestiize prepneme prepinac S3.3 polarity
kanalu B do polohy ,,—*, dosahneme na nizsich kmi-
toétech pii peclivém dostaveni zesileni obou kanald
vice nez 20nasobného potlaceni nezadouciho signa-

lu.

6.5.4. Poloha X—=Y

Pii tomto druhu &innosti pracuje zesilovaé jako X—Y.
Signal na vstupu A je zobrazovan v 0se Y, signal na
vstupu B v ose X. Zesilovat zajidtuje fazovou chybu =

5° do kmito&tu 300 kHz, je viak pouziteiny do kmitoC-
tu 4 MHz.

6.6. Pouziti jednotlivych druhi &innosti Easovych
zékladen

Pro seznameni obsluhy s funkci Gasové zakladny je-

nejprve popsan nejjednodudsi zpUsob provozu, vyu-
sivajici pouze zékladnu A
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nana B. Cnoco6 cuHxpoHn3auun Ha nepexnw4yare-
ne reHepatopa passepTku ycTaHasnmeaeTca H4.

65.3. llonoxexHwne AEB

Mpwn 3TOM pexwume paboThl yCUNWTENs MOXHO OCY-
WecTsNATb CYMMy WM pasHoCTe [iBYX CWrHanos,
namepaTb cmmmeprquue, HanmeeHwﬂ n, Kpowme
Toro, MeeTcs eule OfWH cnocob MCNosnbL30BaHUS
3TOr0 pexuma.

UacTo HEeo6xoauMo U3MepsaTb curHan, KoTopbiv
HANOXeH Ha ApYyrov HeXenaTenbHbIA CUrHan,. Kax
Hanpumep, HaBofka oT ceTu. B atom cnydae ycwu-
AWTeNb BEPTUKANBHOrO OTKAOHEHUA DasT BO3-
MOXHOCTL  CyL{E@CTBEHHOro nojasneHns cuvrHan
nomex. Ha BxogHoe THe3/10 kaHana A (F1) nopaeT-
cH HaBMOAAEMbIA CUrHar, BKIO4aRA Hexenarenb-
HbIVi CUTHAI HANOXeHWs, a Ha B8TOpPOW BXOA (F101)
noaaeTca TOMBKO He>kenaTenbHbin curHan (Ha-
npumep, curHan Hasopaku OT cetn). Ecnn nepe-
knodarens S$3.3 noNAPHOCTU KaHana
B nepesecTn B NOJIOXEHNE «—», To B obnactu
HWKHUX 4acToT nocne TUATErNbHOW YCTAHOBKU KO-
appnypenta  youneHus oboux KaHanos o6e-
cneuvsaeTcR Oonee 20-KkpaTtHoe nopasnexHue
HexenaTenbHOoro curHana.

6.5.4. MonoXxeHue X—Y

B 3ToM pexxume padoTbi ycunutens pa6oraeTt no
cucteme X—Y. CurHan Ha Bxoae A n3obparkaetcs
no ocu Y, curHan Ha Bxoje B uaobpaxaeTtca no
ocn X. Ycunurens obecneumvsaet norpewHocTb

cdasp = 5° BNNOTL A0 yactoTsl 300 kI, OAHAKO

NPUMEHUM BrNIOTL A0 HaCcTOTH! 4 My,

6.6. icnonb3oBaHue OTAENbHbIX peXxumos
pa6oTbt reHepaTopa pa3BepTKu

Jins 03HAKOM/TEHUR o6cnyxmBatowero nepcoHana
¢ paboTow reHeparopa pa3BepTKn CUrHana onuchbl-
BaeTCH Cambit NPOCTON cnocob paboTbi, OCHOBAH-
HbIiA Ha WCNONb30BaHUKU TONbKO redeparopa pa-
3BEpTKU A,

or channel B, and the “AF” range of synchronizatioh
has to be selected by means of the appropriate syn-.
chronization selector.

6.5.3. Operation mode “A+B"”

in this mode of operation of the amplifier, the sum of, -
or the difference between two signals measured. and
moreover this method is suitable also for a further ap-
plication, as follows:

Often it is necessary to measure a signal which is su-
perimposed on another — unwanted — signal, such
as mains hum, etc. In such a case, the vertical ampli-
fier enables considerable suppression of the unwan-
ted signal. The studied signal, including its unwanted
superposition, has to be applied to input connector
F1 of channel A, and to the second input F101 (of
channel B) has to be applied only the unwanted sig-
nal (e.g. mains hum). After switching the polarity se-
lector $3.3 of channel B to the position “-—", and care-
fully adjusting the amplification of the two channels,
at lower frequencies suppression of the unwanted
signal of more than 20X can be attained.

6.5.4. Operation mode “X—=Y"

In this mode, the amplifier operates in the “X—Y"
manner. The signal applied 10 input “A” is displayed.
in the Y-axis; the signal applied to input “B”, in the
X-axis. The amplifier ensures a phase error = 5 al
frequencies up 10 300 kHz, however it is applicable)
up to the frequency 4 MHz.

6.6. Application of the individual operation
modes of the time bases

In order to acquaint the operator with the functions ot
the time bases, first a description is given of the sim«
plest mode of application employing only time basé
A. -



Nastavenioviadacich prvku
Casové zakladny A pro zobra-
zeninapétového pribéhu
kalibratoru

6.6.1.

$8.1  — piepinad funkci do polchy A

811 — CAS/dil (A) do polohy 1 ms

$9.6  — tlagitko polarity (A) do polohy +
$8.7  — tacitko zdroje signalu do polohy INT
$9.5 - tlacitko do polohy AUT

R163 — uaroven asi do stfedu drahy

S8.4 — vnestlatené poloze

§10  ~ CAS/dil (B) do polohy VYP.

S7 — LUPA — do polohy 1x

R166

R167 — posuvy X hrubé a jemné do stiedu drahy

R235 — potenciometr regulace jasu na pravy
doraz

Na vertikalnim zesilovaéi je nutno nastavit posuv
pouzitého kanalu do stfedu. Neobjevi-li se na stinitku
stopa, je nutno pfi stisknutém tlacitku STREDENI na-
stavit stopu do stfedu stinitka obrazovky prvky PO-
SUV Y (R38) a POSUV X — hrubé (R166).

Po uvolnéni tlacitka nastavte jas a ostrost stopy a ho-
rizontainé i vertikalné dostavte stopu do stfedu stinit-
ka.

Vstup pouzitého vertikainiho kanalu s citlivosti na-
stavenou na 0,2 V/dil propojte stinénym kabelem
se zditkou kalibratoru, oznadenou 0,4 V. Odbdr
synchronizace z vertikainiho zesilovade musi byt

66.1. VcTaHoBKka 3nemMenTOB ynpas-
neHuAa reHepaTtopa pasBepTKu

A BNns n3o6paxeHus curnana

kanubpartopa

§8.1  — nepeknioyvatens pexxuma paboTsl
B NOnoxenuwe A

S11 — BPEMS$/aenenve (A) B nonoxenune
1 mc

§9.6 — kHonka nonapHocTu (A) 8 nonoxxenne
+ .

$9.7 — KHOMKa UCTOYHWKA CUrHana B nonoxe-
Hue BHYTP. )

S9.5 — kHonka B nonoxewue ABT.

R163 ~— yposeHb npuébn. s cpegHen Toyke

S8.4 — B HeHakaTOM NONCXKEHUH

S10 — BPEMS$/penenve (B) B nonoxxexne
BbIKA.

S7 — JIYMNA B nonokenne 1x

R166 — cwmeuenune X rpy6o ~v| TOYHO B CpeaHnX

R167 NONOXKEHUNAX;

R235 — novenywomeTtp PerynmpoBkn ApKoCcTv B

MONOXEHNN NPaBoro ynopa

Ha ycunurene seprtukanbHOro oTknoHeHus Heo6-
XOAUMO yCTaHOBWUTL CMeELUeHWe UCNONbL3yeMoro
KaHana no UeHTpy akpaxa. Ecnu Ha akpaHe He no-
ABNAETCH OCUNNNOrpamMMa, TO NPy HaXXaToW KHOM-
ke LUEHTPOBKA ycraHoBuTb fvhuio no UeHTpy
9KpaHa Tpy6ku pyykamu CMELWEHUE Y (R38)
u CMELIEHUE X — rpy6o (R166).

Mocne otnyckanma kHonkm YCTaHOBUTb APKOCTb
¥ PE3KOCTL OCUMNNOrpaMMsl U NMHUIO PA3BEPTKU
YCTAHOBWUTb 1O LEHTPY 3KpaHa MO ropu3oHTanu
W BepTukanu.

Bxoa wucnonbsyemord BeptukanbHoro KaHana
C HyBCTBUTENBHOCTLIO, YCTAHOBNEHHOW 0,2 B/gen.,
COeAUHUTL JKpPaHMPOBaHHLIM kabenemM ¢ 3a-
XuUMoM KanubpaTtopa, o6o3HaveHbIM 0,4 B. Cro-
CO6 CHHXPOHW3aUUM CUFHANOM YCUNUTEns Bep-

6.6.1. Adjustment of the controls of
time base A for displaying the
voltage waveform of the

calibrator
The initial settings are as follows:
S8.1 - Function selector to the position “A”
S11. — Selector “TIME/DIV." (A) to the position
1ms

S9.6 — Polarity push-button (A) to the’ position
ll+!!

S9.7  — Push-button for sync source selection
to the position “INT.”

$9.5 — Push-button selector to the position
“AUT.”

R163 — Level selector to the centre of its track

S$8.4 — Push-button for mode selection to the
undepressed position.

810  — Selector “TIME/DIV.” (B) to the posi-
tion “OFF”

S7 — Push-button “MAG.” to the position
‘l1x”

R166 -

R167 — Horizontal (X). shift controls, coarse and

fine, to the centres of their tracks

R235 — Brightness control fully clockwise

The vertical shift control of the employed channel has
to be set to the centre. If a trace does not appear on
the CRT screen, then the push-button marked
“BEAM FIND.” must be depressed in order to enable
setting of the trace into the centre of the screen by
means of the controls “Y-SHIFT" (R38) and “X-
SHIFT” (R166).

After releasing the push-button, the brightness and
focus have to be adjusted and the trace reset into the
centre of the screen by means of the horizontal and
vertical controls.

The input of the employed vertical channel, the sensi-
tivity of which has been set to 0.2 V/div., has to be in-
terconnected with the output socket marked *0.4 V”
of the calibrator by means of the supplied coaxial
screened cable. The synchronization from the ver-
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pfepnut na pouZity kanal. Na obrazovce se pak objevi
obdélnikovy prabéh kalibratoru. ,

Otacenim potenciometru UROVEN (A) Ize zvolit Gro-
ven spousténi zakladny. V okrajovych polohach po-
tenciometru dochazi k vysazeni ze synchronismu.

Po piepnuti tlacitka ,,+/—" do polohy ,,—* spousti za-
kiadna od sestupné casti prubenu.

Pii zmé&né pozorovaného signalu je nutno volit opti-
malni nastaveni rychlosti zakladny, frekvencniho pas-
ma synchronizace, polarity a zdroje synchronizace
a Grovné spousténi s prihlédnutim k popisu ginnosti
oviadacich prvki a popisu vlastnosti pfistroje.

Po uvedeni zakladny A do synchronniho provozu ie
mozno pouzit i zakladny B ve zpozdovaném provozu.

6.6.2. Nastavenioviadacich prvkl
pro zpozdovany provoz

PFi nastaveni ovladacich prvku zakladny A pro zobra-
zeni napétového prubéhu kalibratoru nastavte prvky
zakladny B takio: :

g10 — CAS/dil (B) do poiohy 0.1 ms/dil
501 — stilsknout tlatitko AUT (B)
R176 — zpozdénijemné do 5. polohy stupnice

Na zobrazeném obdéinikovém pribéhu kalibratoru
se objevi UseCka se zvysenym jasem. Usecku lze po-
tenciometrem R176 ZPOZDENI JEMNE posunout na
libovolnou &ast pozorovaného prabéhu. Jeji détku ize
ménit nastavenim prepinate CAS/dil (B).

Po piepnuti tlaCitka funkci S8.2 do polohy ALT objevi
se na stinitku druha stopa nad plvodni. Tato stopa
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TUKANbHOTO OTKFAOHEHUs  [OIKeH cooTBeTCTBO-
BaTh UCMONb3yeMoMmy kaHany. B 97oM crnyvae Ha
3kpaHe TPyOkw nossnaercs NPAMOYTOJIbHbIA CUr-
Han kannbparopa.

MyTtem Bpawexvs noTeHunomeTpa YPOBEHb (A)
MOXHO BblbpaTb YPOBEHbL 3anycka pa3BepTKi.
B KpaiHUX NONOXKEHUAX noteHunomeTpa UMetoT
MECTO CpbIBbl CVIHXpOHVISaU,IAM.

rocne nepeKsio4eHns KHONKK® +/— B nonoxeHue
— reHepaTop pasBepTKn 3anyckaeres cHUcxonn-
wum (HPOHTOM CUrHana. ‘

Mpy namepeHwn Habnofaemoro curdana Heobxo-
[MMMO YCTaHOBUTb ONTUMATIbHYIO YCTAHOBKY CKO-
pocTH pa3BepTKy, Nonocy yacToT CUHXPOHU3aUWUW,
NONRPHOCTb Y UCTOUHUK CUHXPOHU3aLMK, a Takxke
ypOBEHb 3anycka ¢ y4eToM onucaHus Ha3Ha4eHun
3IEMEHTOB YNpPaBlieHns ¥ ONUCaHUA napameTpos
npuéopa.

Mocrne YCTAHOBKM CUHXPOHHOTO pexuma paboTol
reHepatopa pa3BepTku A MOXXHO WCMONBL30BaTh
1 reHepatop passepTkn B B pexume 3a0epPXKV.

662 YcTaHoBKa 3/1E€MEHTOB ynpaB-
NeHust ANA pexnma 3a[epXKKH

Mpw YyCTAHOBKE I/1IEMEHTOB ynpasneHwusi reHeparo-
pa pa3eepTku A Ans U306paXKeHNn curHana Kanu-
6paTopa YCTaHOBUTL JMEMeHTHl reHeparopa pa-
3epTku B cneayloumM obpasom:

S10 — BPEMf/penenwe (B) B nonoxexve
0,1 mc/penenue
S0.1 — HaxaTb Ha KHOMKY ABT. (B)
R176 — 3afep)Xka TO4YHO B 5-M NOMNOXEHUN

wiKanbsl

Ha n306parkaeMon ocuunnorpamme nNpPAMoyronb-
HOFO cwrHana kanuwbpartopa NosiBNSeTCA 0OTpes3oK
[OBbILEHHOH APKOCTU. OTPe30K MOXHO casuratb
8 NMI0OYI0 TOYKY OCUMNNOrpamMmb! AOTEeHUUOMETPOM
R176 3AJEPXKA TOYHO. QrmTenbHoCTL oTpea-
KA MOXXHO YCTaHOBUTH Nepeknioqarenem BPEMA/
aen. (B).

Mocne nepeKknioHeHNA KHOMKU pexuma paboTbl
S8.2 B nonoxenne AJTT. Ha 3kpaHe nossnseTcH

tical amplifier must be switched to the employed
channel. Then, the rectangular waveform of the cali-
brator appears on the CRT.

The triggering level of the time base can be selected
by adjusting the potentiometer “LEVEL” (A). When .
this potentiometer is set to either of its extreme posi-
tions, synchronism becomes disturbed. When the
push-button selector “4/—" is set to the position -
the time base is triggered by the trailing edge of the
waveform.

Whenever the observed signal is altered, it is neces-
sary to select optimum setting of the time base
speed, of the frequency band of synchronization, of
the polarity and of the source of synchronization, as
well as of the triggering level, whilst taking into consi-
deration the fuctions of the individual controls and the
operational properties of the oscilloscope.

After synchronism of time base A has been esta-.
blished, it is possible to employ also time base Bin
the delayed mode of operation. '

6.6.2. Adjustment of the controls for
delayed operation

With the controls of time base A set as described
above for displaying the voltage waveform of the cali-,
brator, the controls of time base B have to be set as.

follows: :
310 — “TIME/DIV.” (B) to the position “0.1 ms/

o /divy
- 89.4 — Push-button «AUT.B" has to be depressed .
R176 — Fine delay control to the 5th division line

on its scale

A certain section of increased brightness appears on|
the displayed waveform of the calibrator. This section
can be shifted to any part of the observed wavefornﬁ
by means of the potentiometer “DELAY FINE
(R176). The length of this section can be controlled
by adjusting the potentiometer “TIME/DIV.” (B).

After switching-over the function selector push-bxét;
ton S8.2 to the position “ALT.", a second tra



je prisvétlenym Gsekem na zakladné A, rozvinutym
na celou $ifi stinitka. Rychlost rozmitani této stopy je
na stupnici pfepina¢e CAS/dil (B) (510).

Pfi tomto nastaveni ovladacich prvki je zakladna
B piimo spousténa zpozdovacim impulsem. Ovladaci
prvky $9.2—4 a R160 jsou mimo provoz.

Prepnutim tladitka S8.1 do polohy B zobrazuje se na
stinitku pouze zpozdéna zakladna B.

6.6.3. Nastavenipro zpoZdovany
provoz synchronizacé¢nich
obvodi zakladny B

Pro vylou&eni horizontalniho tieseni pii velkém zpoz-
déni zakladny B je vhodné pouzit vlastniho synchro-
niza¢niho obvodu této zakladny.

Ovladaci prvky zakladny B je pfitom nutno pfi zobra-
zeném prubéhu kalibratoru zakladnou A nastavit tak-
to:

S10  — CAS/dil (B) do polohy 0,1 ms/dil
59.4 — tacitko SS/ST do polohy ST

$9.2,

$9.3 — tlalitka polarity a zdroju do polohy +
alINT

R176 — zpozdénijemné do 5. polohy stupnice

R160 — do stfedu drahy

§9.1  — do polohy AUT (B) vypnuto

Na zobrazeném obdélnikovém pribéhu kalibratoru
se objevi UseCka se zvySenym jasem, jejiz zacatek le-
Zi na vzestupné ¢asti obdélnikového pribéhu.

BTOpAasi NMMHNSt pa3BepTKW Hag Nepsoi. 3ta NUHUS
COOTBETCTBYET MNOACBEYEHHOMY OTPE3KY Ha NUHUN
pa3BepTku A, paBCTAHYTOMYy NO BCEN WUPUHE
akpana. CKopocTe pasBepTku 3TOro oTpeska
onpedensaTcs WKanow nepekniovatens BPEMS/
Aenexue (B) (S10).

Mpu Takoi yctaHOBKE 3N1EMEHTOB ynpasneHus re-
Hepatop passepTkn B 3anyckaetcs npAMO UM-
NYyNbCOM  3a4epPXKKW.  ONeMeHTbl  ynpasneHusi
$59.2—4 n R160 He paboTaior.

Mpu nepeknoueHMn kHornku S8.1 B8 Nonoxeuue
B Ha akpaHe u306pakaeTcna TONLKO NuHus pa-
3BEPTKN 3azepXxaHHoro reHepartopa B.

66.3. YcTaHoBKa pexuma 3ajlepxKu
uenem CUHXPOHU3IAUUN FreHe-
patopa pa3sepTku B

Ans ucknioyeHns ropusoHTanbLHOro ApoXKaHns npw
Gonbwmx 3HAYEHWAX BPEMEHW 3aAepXXKu reHepa-
Topa B uenecoobpasHo NCnonbL3oBaTh COO6CTBEH-
Hyl0 CXeMy CUHXpOHU3aLMM I3TOr0 reHepaTopa.
OneMeHTbl ynpasneHus reHepaTopoM pasBepTKu
B npu usobpaxenun curnana kanubparopa c no-
MOUWBIO Pa3BepTKN A yCTaHOBUTL Chneayloumm o6-
pasom:

S10 — BPEMS/penenne (B) B nonoxexue
0,1 mc/nenexnne

59.4 — kHonka NOCT/NEPEM. B nonoxeHue
MEPEM.

59.2,

© §9.3 — KHOMKa NONAPHOCTU U NCTOYHMKOB B NO-

noxxexne + n BHYTP.

R176 — 3apepxka nnasHo [0 5-ro paeneHus
wKano .

R160 — B cpegHee nofnoXkeHune wkanb

S$9.1  — B nonoxeHve ABT. (B) BbIKNIOYEHO

Ha usobpaxaemoi ocuunnorpamme NPAMOYrosib-
HOFO curHana kanubparopa nosBnseTcs OTPEe30K
C MNOBbLILLEHHON APKOCTbIO, Hayano KoToporo
NeXxuT Ha BocxofseM (hpoHTe NPAMOYroNbLHOro
curHana.

appears on the CRT screen above the original trace.
This second trace is the section of increased bright-
ness on time base A after being spread over the who-
le width of the screen. The speed at which this trace
is swept is given by the scale of the selector S10 —
“TIME/DIV.” (B).

With the controls set as described, time base B is trig-
gered directly by the retarding pulse. The controls
$9.2 to S$9.4 and R160 are idle.

When the push-button switch S8.1 is changed-over
to the position “B”, only the delayed time base B is
displayed on the CRT screen.

6.6.3. Adjustment of the controls for
delayed operation of the
synchronizing circuits of time
base B

In order to eliminate horizontal jitter when a long delay
of time base B is selected, it is convenient to employ
the synchronizing circuit of this time base.

In this case, the controls of time base B (in addition to
those for displaying the calibrating waveform by time
base A) have to be adjusted as follows:

$10 — “TIME/DIV.” (B) to the position “0.1 ms/
-/div.”

59.4 — Push-button “DC/AC” to the position “AC”

S92, .

S$9.3 — Selectors of synchronizing polarity and

source to the position “+” and “INT.”
' respectively
R176 — Fine delay control to the 5th position on its

scale
R160 — To the centre of its track
S$9.1  — Push-button “AUT. B” has to be released

A section of increased brightness appears on the
displayed waveform of the calibrator; the begining of
this section is on the rising edge of the rectangular
waveform.
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Otagenim potenciometru UROVEN (B) Ize volit uroven
obdélnikového pribéhu, pii které spusti zakladna B.
V  okrajovych polohach potenciometru  dojde
k vysazeni zakladny B, coz se projevi zmizenim pfi-
svétieného useku.

Po piepnuti tlagitka +/— (59.2) do polohy — spousti za-
Kladna B od sestupné &asti prubéhu.

Otacenim potenciometru ZPOZDENI JEMNE R176 Ize
volit jeden z obdé!nikovych prubéhd, pfi kterém zéklad-
na B spousti.

P zméné pozorovaného signalu je nutno volit optimal-
ni nastaveni rychlosti obou zakiaden (810, S11), vhod-
né nastaveni synchronizacnich obvodd, arovni spous-
téni a velikosti zpozdéni mezi zakladnami s pfihlédnu-
tim k popisu ¢innosti ovladacich prvkl a popisu viast-
nosti pfistroje.

\

6.6.4. Piipojeni ptistroje k jinym
zafizenim

Na panelu piistroje jsou samostatné vyvedeny na BNC

konektory vstupy pro externi synchronizaci obou zakla- -

den. Lze na né privést libovoiny synchronizacni signal
v mezich uvedenych v kapitole 3, nejlépe stinénym ka-
belem, pro vy$si kmitocty impedanéné piizpisobenym
a zakonéenym vedenim.

Signal z vystupnich konektord na zadni strané pfi-
stroje muze byt odebiran stinénym kabelem, zakonte-
nym pokud mozno nizkou impedanci (TTL obvody).

Zkratem vystupnich konektoru nelze tasovou zaklad-
nu poskodit ani oviivitovat jeji funkci. Na konektory
véak nesmi byt pfipojeno cizi napéti.
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Mpu BpaueHny noTeHyuomeTpa YPOBEHb (B)
MO>XKHO BbiONMpaTh YPOBEHE NPAMOYFOfIbHOMO CUrHa-
na, NpU KOTOPOM 3anyckaercs passepTka B.
B kpaitHux MONOXEHUsIX noTeHuuomeTpa vmeeT
MECTO CpblB rexHeparopa pa3BepTku B, ytO Npo-
aBNAETCA B UCUE3HOBEHUM NOACBEUYEHHOTO yyacT-
Ka.

Mocne nepekio4eHUs KHOMKA +/— (S9.2) B no-
NOXEHWEe — reHepaTop pa3sepTku B 3anyckaeTcs
HUCXOAAWMM (PPOHTOM curHana.

MyTem BpalweHus noTedyuomeTpa 3ALNEPXKKA
TOYHO (R176) MOXHO BbIOpaTh OAUH U3 NpAMOY-
rofbHLIX NEPUOAO0B, NPY KOTOPOM 3anyCKaeTes re-
HepaTop pa3sepTku B.

Mpy u3MeHeHun Habno[aemMoro curHana Heobxo-
VMO BbIGpaTh ONTUMANbHYIO yCTaHOBKY CKOpOCTH
pa3ssepTku 06oMx reHepaTtopos (S10, S11), nogxo-
ASUYI0 YCTAHOBKY CXeMm CUHXPOHU3aLWUY, YPOBHU
3anycka W BeNVYWHbI 3aAEPXKU BTOpOro reHepa-
TOpa C y4eTOM HasHayeHws IeMEeHTOB ynpasne-
HUS U napameTpos npubopa. -

6.6.4. MoaknioueHne npubopa
K-APYruM yCTpOUCTBAM

Ha nauenu npu6opa CaMOCTORTENBHO BbiBEAEHb!
¢ NOMOLLBI0 KOAKCUasibHbiX Pa3bemMos BNC sxopapb!
NS BHEUHER CUHXPOHW3aLUUA o6oux reHepaTopoB
pa3sepTku. Ha 9T BXOAbI MOXHO nopatb nobon

CHHXPOHN3MPYIOUMIA CUTHAN B COOTBETCTBUAU C AdH-

HbIMW, NPUBEAEHHbIMW B rnase 3, nydwe BCErO,
C MOMOLWBIO IKPAHUPOBAHHOIO kKabensi n corna-
coBaHHOW nuHMM B obnactu Gonee BbLICOKUX
4acToT. ‘ .
CurHan ¢ BbIXOAHbIX FHE3f, Ha 3a4Hen naHenm npu-
60pa MOXeT CHUMATLCA' C NOMOLLBIO 3KpaHnpOoBaH-
HOro Kabens C COrnacoBaHHOW Harpy3Kkow wnn ma-
NbIM HArpy304HbIM CONPOTHBNEHUEM (MMKPOCXEMbI
.

KopOTKOoe 3aMblKaHue BbiXOAHbIX rHesn He MOoXeT
BbLIBECTM M3 CTPOA reHepaTop passBepTKu WM oka-
3aTh BMAHWE Ha ee paboTy. OaHaKko, Ha rHe3fa He
cnepyeT NofaBaTh BHEWHEe HanpsXeHue.

The level of the rectangular waveform, at which time
base B starts, can be selected by means of the potenti-
ometet “LEVEL” (B). When this potentiometer is set to
either of its extreme positions, time base B ceases to
operate and the section of increased brightness disap-
pears.

After switching-over the push-button “4-/—" (S9.2) fo
the position “—", time base B is triggered by the
trailing edge of its waveform.

One of the rectangular waveforms which triggers time
base B can be selected by means of the potentiometel
“DELAY FINE” (R176).

Whenever the observed signal is altered, it is necessa
ry to select the optimum speeds of both time bases
(with 510, S11), suitable setting of the synchronizing
circuits, the triggering levels and the length of the delay
between the time bases, whilst taking into considerati-
on the functions of the controls and the properties of
the oscilloscope.

6.6.4. Connection of the oscilloscope
to other instruments

The inputs for external synchronization of the two time
bases are brought out separately to BNC connectors.
on the panel of the oscilioscope. To these connectors
can be applied any synchronizing signals (which meet
the conditions given in Section 3..of this Manual), pre-
ferably over screened cables which for higher frequen-
cies are impedance-matched and terminated. :
The signals from the output connectors on the back pa-
nel of the oscilloscope can be drawn by means of
screened cables terminated in low impedances (TTL
circuits).

The time base of the oscilloscope cannot be damaged,
nor can its operation be affected by short-cir-
cuiting of the output connectors. However, an external
voltage must not be applied to them.



6.6.5. Kontrola pfesnosti ¢asovych
zakladen

V pfistroji je vestavén kalibrator s pfesnym vystupnim
napétim i kmitoCtem. Pfi zobrazeni obdéinikového
prabéhu kalibratoru rychlosti zakladny 1 ms/dil musi
sitka jednoho cyklu obdéinikového pribéhu byt rovna
1 dilku v toleranci udané v technickych Udajich. Pi-
padnou chybu Ize dostavit uvnitf pfistroje (viz kapitola
@. ,,Pokyny pro Gdrzbu pfistroje”).

6.6.6. Méfeni casu
Casova zakladna umoznuje zjistit ¢asovy interval
mezi dvéma pribéhy nebo dvéma body jednoho pru-
béhu az do délky rastru. Takové méfeni se provadi
nasledujicim zpisobem:

a) Na rastru odectéte vzdalenost v dilcich mezi dvé-
ma body, jejichz ¢asovy interval hledate.

b) Tuto vzdalenost nasobte koeficientem, odette-
nym na stupnici CAS/dil pouzité Sasové zakladny.

c) Délenim tohoto vysledku koeficientem ¢asové lu-
py dostanete skutecny ¢asovy interval.

Pro nazornost pfedpokladejme, ze piepina¢ CAS/dil
je v poloze 1 ms, pfepinac lupy v poloze 10, horizon-
talni vzdalenost odeétena na rastru je 5 dilkd.

vzdalenost X (Eas/dil) _5dX1ims
udaj dasové lupy 10

= 0,5ms

6.6.7. Métenifrekvence
Toto méfeni provadéjte odectenim podtu prabéhi na
10 dilka. Frekvenci pozorovaného pribéhu lze vy-

6.6.5. KoHTponb TOMHOCTHM
reHepaTtopoB pa3BepTK#

B npu6ope yctaHoBneH KanubpaTop ¢ TOYHbIM Bbi-
XOAHbLIM Hanpsbkennem v yacTotor. MNpu n306-
paxxeHuu NPAMOYroNbHOra. curHana kanmbpatopa
¥ Npu CKOpOCTU passBepTku 1 mc/penenve anu-
TeNbHOCTb OAHOro nepuoaa NPSMOYrofibHOro Cwr-
Hana AormkHa PaBHATLCS OAHOMY AENEeHWo C Ao-
nyckamw, npuBeeHHbIMA B TEXHUYECKUX AaHHbIX.
BO3MOXHYIO NOrpewHoCTb MOXXHO YCTPaHWTb ane-
MeHTaMu BHyTpu npubopa (cm. rnaey 9. «Ykasauus
no yxoay 3a npubopom»).

66.6. N3mepeHue Bpemenn

leHepaTop paseepTku jaeT BO3MOXXHOCTb YCTaHO-
BWUTb MHTEPBAsT BPEeMEHn MeXAy ABYMSt CurHanamm
Unn MexAay ABYMS TOMKaMU CUrHana BRAoTb A0
ANUTENbHOCTK, COOTBETCTBYIOWEA pa3Mepy pacT-
pa. Takue U3MepeHun OCYLECTBNSIOTCA chneaylo-
wum obpasom:

a) Ha 3KpaHe OTCuMTaTb PACCTOSIHUE B AENeHusX '

MeXAy ABYMA TOYKAMW, MHTEpBAn Bpemenu
MeX/ly KOTOopbiMU AOfmkeH 6biTh onpegenen,

6) aTO paccrosHue yMHOXWTb Ha KO3UUMeEHT,
oTcuuTaHHeid NO wKane BPEM$H/genenne
McnoNb3yemoro reHepaTopa pasBeprku,

B) NyTeM AeneHWs NoNy4YeHHOro pesynbTaTta Ha
KOIHUUNEHT Nynbl NONY4aeTCs AeNCTBUTENb-
HOe 3HaYeHne nHTepsana BpeMeHw.

Ana wHarnspgHocTM npeanonaraetcs, uTO nepe-
kniovatens BPEMS$/genenve Haxogutcs B8 no-
noxewnn 1 Mc, nepeknovarens nynbi B MO-
noxxeHun 10, ropUu3oHTaNbHOE PACCTOSHUE, OTCHM-
TaHHOE Ha 3KpaHe, paBHO 5 AeneHuaM.

pacctosiHue X (Bpemsa/aenenne) 54 X 1 mc
nokasaxwe nynsi 10

= 0,5 MmC

6.6.7. 3amepeHune 4yacToThl

OT0 M3MepeHne OCyULLeCTBAAETCH NyTeM orcueTa
Konuyectea nepuoaos, npuxoasiumuxcs Ha 10 ge-

6.6.5. Checking the accuracy of the
time bases

The oscilloscope has a built-in calibrator which sup-
plies an accurate output voltage and frequency.
When the rectangular waveform of this calibrator is
displayed at a time base speed of 1 ms/div., the width
of the display of one cycle must tally with one division
on the graticule (the tolerance is given in Section 3. of
this Manual). An inaccuracy of the time base, if any,
will have to be corrected (see Section 9.).

6.6.6. Measurement of atime slot

The time base of the oscilloscope enables the mea-
surement of a time slot between two waveforms, or
between two points of one waveform, up to the whole
length of the graticule. The procedure for such
a measurement is as follows:

a) The distance between the two points, the time slot
between which is required, has to be read on the
graticule in terms of devisions.

b) The distance ascertained has to be multiplied by
the coefficient read on the scale “TIME/DIV.” of
the employed time base.

¢) The actual duration of the measured time slot is
obtained by dividing the attained product by the
coefficient of time magpnification.

Supposing the selector “TIME/DIV.” is set to the po-
sition “1 ms”, the time magpnification to the position
*10x”, and the horizontal distance of 5 divisions is
read on the graticule, then the resuit of the measure-
ment is as follows:

Distance X Setting of “TIME/DIV.”  5div. X 1 ms
Coefficient of time magnification 10

= 0.5ms

6.6.7. Measurement of a frequency

This measurement has to be carried out by ascertai-
ning the number of cycles within 10 divisions lines

.
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pocitat podle uvedeného vzorce. Pro nazornost pred-
pokladejme pocet pribéht na 10 ditka = 12 pfi rych-
losti rozmitani 1 ws/dil.

pocet Brfibfa_@

12
— - - o= 1,2 MHZ
10 X cas/dil

10X10°

7. POPIS MECHANICKE KONSTRUKCE

Osciloskop BM 566A je tfeSen se svislym uspofada-
nim ovladaciho panelu. Stred predniho panelu tvori
obrazovka s pfisiusnymi ovladacimi prvky. Vievo je
umistén vertikalni zesilovac, vpravo ¢asova zaklad-
na. Zastavbové prostory jsou oddéleny vnitinimi pre-
pazkami, které elektricky stini jejich obvody a soutas-
né slouZi jako nosné prvky v predni Casti skiiné. Pfed-
ni ¢ast je ukoncena Vv Grovni vychylovacich desek ob-
razovky pitnou deskou. V druhé ctasti osciloskopu
jsou umistény obvody se stabilizatory @ obvody vyso-
konapétového zdroje. Obvody osciloskopu jsou fese-
ny technikou plosnych spoju, vyima obvodu VN, kde
je pouZito z napétovych davodi: keramickych list. Na-

sobi¢ urychlovacino napéti je zalit izolaéni hmotou.

zabranuijici pronikani vihkosti do jeho obvodu. Ke
stavbé osciloskopu bylo pouzito béznych konstruk¢-
nich prvka. K prepinani rychlosti gasové zakladny a

k prepinani citlivosti  vertikalniho zesilovate bylo

pouzito rotatnich prepinacu a tadict, k ostatnimu
prepinani bylo pouzito tlacitek. Za uéelem snizeni te-
ploty uvnitf pristroje byly vykonové tranzistory napa-
jecich zdroju umistény na chiadici zebra vné pristroje.
V prostoru pro vertikaini zesilovac jsou umistény ob-
vody vertikalniho zesilovace vyjma obvodl koncové-
ho stupné. Propojeni mezi obéma &astmi je provede-
no zpozdovacim Kkabelem. Dostavovaci prvky jsou
piistupné po demontazi krytd pfistroje. Obvody syn-

v

chronizacniho zesilovace jsou umistény v prostoru
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nexwid. HacTtoTsl Habmoaaemoro curHana MOXXHO
onpegenutb NO HUXKENpUBEASHHOW cdopmyne. Ans
HarNAAHOCTY NPEANONOXNM, 4TO KOAMUYECTBO Ne-
puoaos Ha 10 geneHwn pasHO 12 npw CKOpPOCTH
pas3epTkn 1 mkc/genenue.

KONUUecTBO Nepuoaos 12
- M,.____ ,A,$=1’2Mru
10X10

10 % apemsi/genexne

7. ONMUCAHUE MEXAHUYECKON
KOHCTPYKLIUA

Ocyunnockon BM 566A wumeeT BEpPTUKANBHOE
pewenne nepeaHen naHenv. B ueHTpe nepegHen
naHenu pacnonoxeHa 3NEeKTPOHHO-Ny+eBas Tpy6-
Ka € coocseTcTayloWMU JneMeHTamm ynpasne-
Hus. Haneso ycTaHOBAEH ycunutens BepTukalib:
HOFO OTKNOHEHUSA, Hanpaso — reHeparop pa3sepi-
Ku. BHyTpeHHue npocTpancTsa oTAeneHbl-nepero-
poAKamm, KoTopbie obecrneunBaloT anekTpuHec-
Kylo  9KpaHu3ayuno cxemM W OAHOBPEeMEeHHO
ABARAIOTCA HECYUMH snemMeHTamu B nepeaHedn
yacTu awwka. Nepepxas HacTb oKOHUEeHAa Ha yposB-
HE OTKMOHSIOWMX NNacTuH 3NEKTPOHHO-NyHEBOR
TpybKrM nonepeYHoNn neperopoaxon. Bo BTOpOW
yacTv ocymnnockona pacnonoXeHbl crabunuaaro-
pbl ¥ uenu uctouHvka BH. Cxema ocyunnockona
BLINOMIHEHA Ha nnaTax ne4arHoro MoHTaXa 3a UC-
KrIoHeHueM Lienen BH, rge w3-3a BbICOKOTO Ha-
npsKeHns “CMONb30BaHbl KepamMu4eckne NNaHKW.
VMHOXUTENb  yCKOpsAiowero HanpshkeHus 3anuTt
U3OMALMOHHBIM BEWECTBOM, WCKOHaowM  nNpo-
HWKHOBEHWE Briaru B CXemy. OCUMNNOCKON CKOH-
cTpyvposard Ha 6a3e OObLIMHbIX KOHCTPYKTWUBHbIX
SNeMEHTOB. [ina nepexniodeHuns ckopocTM pa-
3BEPTKW W NEPEKIII0YEHNA UyBCTBUTENLHOCTH BEp-
TUKANBLHOTO OTKNOHEHWs vcnonb3osaHel  nepe-
Kniouateny Bpaujexus, AnA OCTarbHbIX (PYHKLUA
nepexknioYeHns MCnoNb30BaHbl KHONKW. C uenbto
yMEHbILEHUs Temneparype BHYTpY npnbéopa mow-
Hble TPAH3UCTOPbl WCTOYHUKOB AMTaHKUA pacno-
NOMXEHbI BHE HAa paguaTtopax. B npocTpaHcTee ycu-
nuTens  BepTUKankHOro OTKNIOHEHUA  pacno-

on the graticule. The measured frequency can be cal-
culated according to the formula given below.
Supposing the number of cycles which take up the
length of 10 division lines is 12 at a sweep speed of 1
ps/div., then the frequency can be calculated as fol-
lows:

Number of cycles

12
e =T = 12MHz
10 x Setting of “TIME/DIV." 10x10

7. DESCRIPTION OF THE MECHANICAL DESIGN

The BM 566A oscilloscope has its control panel ar-:
ranged vertically. The centre of the front panel is ta-
ken up by the cathode ray tube and its pertaining con-
trols. At the left is the vertical (Y) amplifier and at the
right the time base. The individual sections of the in-
strument are mutually separated by integral partitions
which serve as screening for their circuits and simul-
taneously as carriers in the front part of the instru-
ment cabinet. This front part terminates at the level of
the deflection plates of the CRT in a transverse plate.
Iri the second part of the oscilloscope are mounted
the circuits with the stabilizers and those of the HV
supply. The circuitry of the oscilloscope is formed by
printed circuit boards: exceptions are the HV circuits:
which employ ceramic strips in order to meet the con-
ditions of high voltage. The multiptier of the accelera-
ting voltage is moulded in an insulating compound so
as to prevent the penetration of moisture into its cir-
cuits. Conventional constructional elements are ent-
ploeyed throughout in the oscilloscope. Rotary selec
tors and switches are employed for setting the speeé
of the time base and the sensitivity of the vertical am
plifier. Push-button controls are used for all the otheft
switching operations.

In order, to reduce the temperature inside the instru
ment, the power transistors of its power supplies a
mounted on their heat sinks on the back of the instru
ment. In the space for the vertical amplifier are mou
ted all the circuits of this amplifier except those



pod obrazovkou mezi vinutym zpozdovacim kabe-
lem. Vnitini prostor ¢asové zakladny je rozdélen pre-
pazkou na dvé ¢asti. V pfedni ¢asti jsou umistény ob-
vody tvarovadl a tlagitka slouZici k volbé synchroni-
zace a druhll provozu ¢asovych zakladen. V zadni
¢asti jsou pak umistény obvody rozmitacich genera-
torti, pfepinace pro volbu rychiosti ¢asovych zakla-
den a deska fidiciho obvodu. Obvody rozmitacich ge-
neratoru jsou natogeny tak, aby sou¢asti byly piistup-
né z vnéjsi strany. Dostavovaci prvky jsou pristupné
po demontazi krytl pfistroje. Veskeré ovladaci prvky
a vstupy externi synchronizace jsou umistény na
pfednim panelu, vystupy pomocnych prabéhl na
zadni strané pfistroje.

Upozornéni
PFistroj obsahuje drahéi kovy v téchto dilech:

1AK 5637 02 — S2  Plech Ag80Cu0,4mm 8,7 g
1AK 537 03 — §102 Plech Ag80Cu0,4mm 8,7 g
1AN 558 72 — S§11 Plech Ag80Cu0,4mm 18 g
1AN 558 73 — S10 Plech Ag80Cu0,4mm 13,5 g

8. PODROBNY POPIS ZAPOJENI
8.1. Napéjeci zdroje NN N
V primarnim obvodu sitového transformatoru je zara-

zen tlaCitkovy vypinac, sitova pojistka, volié napéti
a sitovy filtr. Drzak pojistky a sitovy voli€ jsou umisté-

NOXXeHb! Lenn ycunutenst BepTUKanbsHOro OTKAO-
HeHWUA 33 UCKNIOYeHWeM OKOHEeYHOro Kackana. Co-
euHeHne Mexady o6erMun YacTamMm ocyulecTensaeT-
Cs C noMoulbio kabens sagepxku. HacTpoeuHble
9NeMeHTbl AOCTYMHb! NOCNe [EeMOHTaXa Kpbilek
npubopa. Lienn ycunurensi CUHXpoOHU3auumn pacno-
noXeHbl B NPOCTPAHCTBE nNOA  3/1EKTPOHHO-
nyuyesoi Tpybkoi Mexay BUTKAMM Kabens 3a-
AepXKn. BHyTpeHHee npocTpaHcTBO reHepatopa
passepTkn pasaensaeTcsi neperopofakon Ha fAse
yactu. B nepegHeit yactn pacnonoskeHsl cxemsi
(bopMUPOBaHUSA K KHOMKM, CRY>XKaWwme ANA BbIGOpa
CHMHXPOHU3aUUK U PEXNMOB paboThl reHepaTopoB
passepTku. B 3agHeil yacTu pacnonoXeHbl CXemMbl
reHeparopoB PaB3epTKU, NepexniovaTenu ckopoc-
TEA pasBepTkM U nnarta ynpasfsioWeid CXeMbl.
CxeMmbl reHepaTopoB pa3BepTku MOBEpHyTbl Tak,
4T06b! 3N1eMeHTbI ObiM 4OCTYNHBI M3 BHE. YCTaHo-
BOYHbIE 3NEeMEeHTbl AOCTYNHLI NOocne AeMOoHTaXa
Kpblwek npubopa. Bce 3nemeHTsl ynpaenexus
1 BXOflbl BHEIUHER CUMHXPOHU3AUUN PACHONOXeHb
Ha nepegHen naHenu, BbIXOAbl BCNOMOraTesibHbIX
CUrHanoB — Ha 3a4Hen naHenu.

Mpumeyanne

Mpubop copepxuT 6naropoaHsie MeTannbi B cre-
AyoLWmrX YacTax:

1AK 537 02 — S2  Jiuct Ag80Cu 0,4 Mm 87r
T1AK 537 03 — S102 Nuct Ag80Cu 0,4 MM 87r
1AN 558 72 — S11 Jiuct Ag80Cu0,4mMm 18 r
1AN 558 73 — S10 Jfluct Ag80Cu0,4 Mm 135 r

8. NOAPOBHOE ONUCAHUE CXEMbI

8.1. CTOYHUKYU NUTAHNS HU3KOrO Hanpmkeuun
B nepsuyHOW uenwu ceTesoro TpaHccopmaTopa
BKMIOYEH KHOMOYHbLIA BbIKNIOYaTENb, CeTeBoi

npeaoxpaHuTenb, NepeKknioYaTéns Harps>KeHus
u ceteson unbTp. [lepxkaTtens npeaoxpaHuTens

the final stage which is connected by means of the
delay cable line. All the adjusting controls become
accessible after taking off the cover plates of the os-
cilloscope. The circuits of the synchronizing amplifier
are in the space below the CRT, where the delay ca-
ble is situated. The space for the time bases is split-
up into two parts by a partition; in the front part are the
circuits of the shapers as well as the push-button for
selecting the mode of synchronization and that of the
operation of the time bases; in the back part are the
circuits of the sweep generators, the switches for time
base speed selection, and the board of the control
circuit. The circuits of the sweep generators are
mounted in such a manner that all their components
are easily accessible from the outside. Also the ad-
justing controls of these circuits become accessible
after taking off the cover plates of the oscilloscope. All
the controls of the oscilloscope as well as the input
connectors for external synchronization are on the
front panel; the outputs of the auxiliary waveforms are
on the back panel of the instrument.

Note

The following parts of the instrument contain precious
metals:

TAK 537 02 - S2  Metalsheet Ag80Cu0.4mm 87 g
1AK 537 03 - S102 Metal sheet Ag80Cu0.4mm 8.7 g
1AN 558 72 - S11  Metal sheet AgBOCu0.4mm 18 g
1AN 558 73 - S10 Metal sheet Ag80Cu0.4mm 13.5 g

8. DETAILED DESCRIPTION OF THE CIRCUITRY
8.1. Low-voltage supplies
In the primary circuit of the mains transformer are:

Push-button mains switch, mains fuse, mains voltage
selector, and mains filter. The fuse holder and the vol-

“tage selector are on the back panel of the oscillo-
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ny na zadnim panelu. Pevné pfipojena sifova snuraje
v transportnim stavu pfistroje navinuta kolem nozek
umisténych na zadnim panelu.

Jadro transformatoru tvofi 2 ks vinutych ortopermo-
vych jader. Vyvody kotoucovych vinuti jsou vyvedeny
na deskach provedenych technikou plosnych spoju
a upevnénych na kostrach civek. Na téchto deskach
jsou téZ umisteny usmérfiovaci prvky zdroji a &ast
filtracnich elektrolytd. Usmérnéna napéti jsou sva-
zenkou propojena na filtracni elektrolyty a desku sta-
bilizatoru. Vykonové regulaéni tranzistory jsou umis-
tény na chladicich sebrech na zadnim panelu pfistro-

je.

V pfistroji pouzita fada stabilizovanych napéti —12V,
15V, +48V, +12Va+80V — je vytvofena jako za-
visly systém zdrojl. Zakladni zdroj +12 V je osazen
monolytickym integrovanym stabilizatorem MAA
7812 (IO 20), jenz ma ve smyéce zapojen operacni
zesilovaé MAA 741 (10 80). Toto zapojeni umoznuje
vyuziti vysoké stability integrovaného stabilizatoru
s moznosti dostaveni vystupniho napéti, jez slouZi
zarovef jako referencni napéti pro ostatni stabilizato-
ry. T¥i zavislé zdroje jsou obvykié koncepce. Jako di-
ferentniho zesilovace odchylky je zde pouzito inte-
grovaného operac¢niho sesilovace MAA 741, na jehoz
vstupy jsou z pfesnych délicd privadéna napéti z re-
ferenéniho zdroje a viastniho stabilizatoru. Zesilenym
odchylkovym napétim je pak buzen regulacni stupen
v Darlingtonové zapojeni.

Véechny stabilizatory jsou jistény elektronickou po-
jistkou proti proudovému pretizeni, ktera pfi petizeni,
resp. zkratu omezuje vystupni napéti i proud tak, aby

ztratovy vykon na regulatnim tranzistoru neptekrotil
dovolenou hodnotu. System stabilizovanych zdrojl
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¥ nepeknoYaTent HanpskeHus ceTwn yCTaHOBIEHD!
Ha 3apgHen naHemm. OUKCMPOBAHKbIA ceTeBon
WHYpP B TPAHCMOPTHOM COCTORHWN npuéopa Hamo-
Tan Ha HOXKAX 3afHen naHem.

MarHutHas uens TpaHccopmaropa obpasopaHa
[BYMsi CEpAevHuKamn U3 matepuana opTonepM.
BbiBOAb! AUCKOBbIX OGMOTOK ycTaHOBMEeHbl Ha nna-
TaxX NEYATHOFO MOHTAXA W KpensaTcs Ha Kapkacax
kaTywek. Ha 3Tux nnacTuHax Takxe pacno-
MOXEHb! BbINPAMUTENbHLIE 3NeMeHTb WUCTOUHUKOB
NUTaHWSt W HaCTb NEKTPONNTUHECKNX KOHAEHCca-
TopoB hunbTPaUUU. BbiNpAMNEHHbIE HaNPsXXeHNs
C NOMOLYLIO XryTa roAaloTest Ha 3NeKTpoOrmTb!
(pvnbTpaLumn ¥ Ha nnaTty crabunusartopa. Cunosble
perynmpoBoHHbie  TPaH3UCTops! yCTaHoBMEeHbl Ha
pasmaTopax Ha 3ajHei naxenu npwbopa.

B npu6ope ucnonb3osaH Paa cTabunNU3npoBaHHbIX
nanpsoxkermi —12 B, +5 B, +48 B, +12 B, +80 B
NO cUCTEMEe 3aBUCALLMX ApYyr OT Apyra MNCTOYHUKOB
mtanns. OCHOBHOA WCTOYHUK +12 B cobpaH Ha
MOHOMTUTUYECKOW UHTErpasibHO MUKpoOCXeme cTa-
6unmaaTtopa MAA 7812 (10 20), B Uenb KOTOPOTO
BKNIOYEH OMEPaLUOHHbLIA ycunurenb MAA 741 (IO
80). 3ta cxema paet BO3MOXHOCTbL UCNONb30BATL
BLICOKYI0 CTaburibHOCTb WHTErpanbHoro crabunm-
3aTtopa C BO3MOXHOCTBIO yCTaHOBKMN BbIXOAHOTO
HaNPSHKEHNA, ABNAOWErocs ONOPHbLIM HaNpAXeH-
em anst oCTaNbHbIX CTabUNMM3aTopos. Tpwu 3aBUCKH-
MBbIX MCTOHHUKA UMEIOT OObIYHYIO CXeMy. B kaue-
ctee anddepeHLnanbHoro ycunutens OTKIioHe-
HUS WUCNONbL30BaH MHTErpanbHbIi onepauvoHHbI
younutens MAA 741, Ha BXOAb! KOTOPOro NOAAN0T-
CA HanpsKeHus OT UCTOYHUKA OMNOpHOro  Ha-
npskeHun Yepel TOuHbIE AieNnUTeny, a Takxe Ha-
npsbkeHne Co6CTBEHHOTO ctabunuaartopa. YCuneH-
HbIM HanpsHKeHWem OTKIOHeHWUs BO36YXAaeTcH
Kackap perynmposaHns, cob6paHHblii N0 CXeme
LdapnuHrrona.

Bce cTabunu3aTopsl OCHaLEHb 3NEKTPOHHBLIM
npefoxpaHuTeneM Ana 3auuTbl ot TOKOBOW nepe-
rpy3KH, KOTOpbiA npu neperpy3ke unu KOpPOTKOM
3aMbIKaHUK OrpaHuunBaeT BbixoaHOe HanpshkeHve
W TOK TaK, 4TO6bl MOLHOCTb NOTEPb, paccevnsae-
Mas perynupoBOUHbIM TPaH3UCTOPOM He BbilLa 3a

scope. When the instrument is packed for transpor,
the mains cord which is attached firmly to it is wound
on four pegs fixed to the back panel.

The core of the mains transformer is formed by two
wound orthoperm cores. The ends of the disc-sha-
ped coils are brought out to printed circuit boards at-
tached to the coil formers; these printed circuit
boards carry also the components of the rectifiers
and some of the filtering electrolytic capacitors. The
rectified voltages are connected to the electrolytic ca-
pacitors and to the board of the stabilizers via con-
ductors in a jointing sleeve. The power control tran-
sistors are mounted on their heat sinks on the back
panel of the instrument.

The BM 566 oscilloscope employs several stabilized
DC voltages, i.e. —12 V, +5V, +48 V, +12 V and
+80 V, which are produced by mutually dependent
sources. The basic source of +12V employs a mono-
lithic integrated stabilizer MAA 7812 (10 20) which
has an operational amplifier MAA 741 (1O 80) con-
nected in its feedback loop. This connection enables
utilization of the high stability of the integrated stabili-
zer and offers facility for adjustment of the output vol-
tage which serves simultaneously as a reference vol-
tage for the other stabilizers. Three mutually depen-
dent DC sources are of routine design. As differential
deviation amplifier is employed an integrated opera-
tional amplifier MAA 741, to the inputs of which are
applied voltages derived from precious dividers of the
reference supply and from the stabilizer itself. The
amplified deviation voltage drives the control stage in
Darlington connection.

All the stabilizers are safeguarded by electronic pro-
tective devices which, in the case of a current overlo-
ad or short circuit, limit the output voltage and curren
so that the power dissipated by the control transist
does not exceed the permissible value. The system
the stabilized DC supplies is designed so that whet



je FeSen tak, Ze po nastaveni zdroje +12 V jsou napéti
ostatnich stabilizator() v pozadovanych tolerancich.

Do série se stabilizatorem +80 V je zapojen nestabili-
zovany zdroj +40 V. Vzniklym napétim +120 V je na-
pajen horizontalni a jasovy zesilova¢. Nestabilizova-
ného napajeciho napéti +20 V stabilizatoru +12 V je
pouzito pro napéjeni oscilatoru zdroje vysokého na-
péti a nestabilizovaného napajeciho  napéti
+10 V stabilizatoru +5 V pro napéjeni osvétlovacich
zarovek rastru obrazovky.

8.2. Vysokonapétovy zdroj

Zdrojem napajecich napéti pro obrazovku 11101011
je vykonovy oscilator E200 pracuijici s transformato-
rem TR na kmito¢tu asi 22 kHz. Na sekundarni strané
transformatoru se ziskavaji ¢tyfi napéti.

Pomocneé napéti 2 kV pro napajeni fidici miizky obra-
zovky je ziskano jednocestnym usmérnénim (kiemi-
kovym usmérfiovatem E201) stfidavého napéti z vi-
nuti s malou kapacitou. ,

Potenciometrem R200 je nastaven maximaini kato-
dovy proud obrazovky. Kladny konec tohoto zdroje je
pfipojen na vystup Z zesilovade, takse tento zdroj
tvofi stejnosmérmou vazbu pro signaly jasové modu-
lace obrazovky.

Anodové napéti —1950 V je ziskano jednocestnym
usmérnénim napéti z odbocky druhého sekundarniho
vinuti usmérfiovacem E202. Toto napéti napaji kato-
du obrazovky a je z ného odvozeno fidici napéti
pro stabilizatni smy¢ku VN zdroje. Urychlovaci na-
péti 12 kV se ziskava ztrojovadem osazenym

AonycTuMble npeaenst. Cuctema cTabunnanposan-
HbIX UCTOYHUKOB NUTAHWA BLINOIHEHA TaK, YTO NO-
Cne perynuposkn uctodHuka +12 B Hanpskewus
OCTa/IbHbiX CTabUNU3ATOPOB HaXOAATCS B AONyC-
TUMbIX Npeaenax.

NocrnegosatensHo co crtabunusatopom +80 B
BKMOYeH HecTabunnampoBaHHbii ICTOYHUK +40 B.
PesynbTupyilowlee Hanpspkene +120 B npume-
ACTCA ANSA NMUTAHWUA YCUNUTENS rOPU3OHTANBHOO
OTKNOHEeHUst n ycunutens nogcsetk. Hectabunu-
3upoBaHHoe Hanpshxenue nurtauns +20 B cTabu-
wm3saropa +12 B ucrnonb3yeTcs ANs NUTaHws apto-
reHepaTopa nctoyHuka BH u Hectabunuanposa-
HO€ Hanpspkenne nutanua +10 B crabunuaaropa
+5 B cnyxut Takke ans nurasus namn ocseuye-

HWS pacTpa J/TeKTPOHHO-NYYEBON TPYBKM.

8.2. VcTOYHMK BLICOKOrO HanpsXeHus

UCcTouHMKOM HanpskeHun nutaHus 3NeKTPOHHO-
nyvesont TpyGku 11J/10101M sBnsieTCA MOWHDIR aB-
ToreHepartop E200 ¢ Tpanchopmatopom TR, pabo-
TAIOLMM Ha HacToTe npubn. 22 kMy. Co BTOPUYHOI
O6MOTKM TpaHcopMaTopa CHUMAIOTCS HeTbipe
Hanps>xeHus.

BcnomoratenbHoe HanpsikeHue 2 kB ucnonb3yet-
€ ANA NMUTAHUA CETKU 31IeKTPOHHO-y4eBo Tpy6-
KU 1 nonyvaetcs nyrem ofHOMNONYNepuogHOro Bbi-
NPAMNEeHNsi NepemMeHHoro HanpsiXKeHWs!, CHYUMAaEeMoO-
ro ¢ OGMOTKU Marnon eMKOCTbIO NPWU UCHOfb30Ba-
HWKA KpeMHUeBoro Bobinpsimutenss E20'1.
MNoteHumomeTpom R200 ycTaHasnueaeTcs Makcu-
ManbHbIA TOK KaTofAa TPyoku. [MonoxurenbHLIA No-
MMOC 3TOr0 UCTOYHUKA NOAKIIOYEH K BLIXOAY YCU-
mvens Z, B pe3ynbTare uYero 3TOT WUCTOYHWK
UMEET NOCTOSHHYIO CBA3b ANS CUrHANIOB MOAYNSi-
Uuu nyya Tpy6ku no sipkocTw., ) ‘
AHOAHOe Hanpsikexne — 1950 B nony4aercsa ny-
TeM OAHONONYNEPUOAHOrO  BLINPAMMEHMS Ha-
NPSXXEHUs, CHUMaeMoro ¢ BbIBOZA BTOPOW BTO-

" PU4HOM OOMOTKU NPU UCNONbL3OBaAHWUK BbiNPAMMK-

Tenn £202. 3710 HanpskeHue cryxut ANA nuTaHns
Karofa TPpyOku M HA €ro OCHOBaHUM BbIpa6aThi-
BAETCS ynpasnfiouwlee HanpspkeHue ANs netnu
cTabunusaumm ucToyHuka BH. Yckopsiouwee Ha-

the voltage of the +12 V source is adjusted correctly,
then also the voltages of all the other stabilizers are
within the permissible tolerances.

An unstabiiized source of +40 V is connected in seri-
es with the +80 V stabilizer. The produced voltage of
+120 V is used for powering the horizontal and
brightness amplifiers. The unstabilized powering vol-
tage of +20 V for the +12 V stabilizer is employed for
powering the oscillator of the HV supply; the unstabi-
lized voltage of +10 V for the +5 V stabilizer is emplo-
yed as power supply for the lamps illuminating the
graticule of the CRT.

8.2. High-voltage supply

A power oscillator E200, which operates together with
the transformer TR at a frequency of approximately
22 kHz, serves as a source of the powering voltages
for the CRT of the 11L01011 type. Four voltages are
derived from the secondary side of the transformer.

An auxiliary voltage of 2 kV powering the control grid
of the CRT is obtained by half-wave rectification (by
siicon rectifier E201) of the AC voltage supplied by
a low-capacitance secondary coil.

Maximum cathode current of the CRT is set by
means of the potentiometer R200. The positive pole
of this supply is connected to the output of the Z-am-
plifier, so that this supply forms a DC coupling for the
signals for brightness modulation of the CRT.

The anode voltage of —1950 V is obtained by half-
wave rectification (by E202) of the voltage drawn
from the tap of the second secondary winding. This
voltage is applied to the cathode of the CRT and from
it is derived the control voltage for the stabilizing loop
of the HV supply. The accelerating voltage of 12 kV is
obtained from a trippler which employs the rectifiers
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L 3
usmériiovadi E203—E205. Jednotka ztrojovace je za-
lita silikonovou zalévaci hmotou.

Zména anodového napéti je pfivedena na bazi tran-
zistoru E141 napajeného zaroven ze zdroje referenc-
niho napéti a proménneho napéti potenciometru
R140 — prvku pro nastaveni vystupniho napéti. Sig-
nal zesileny tranzistorem E141 fidi pres emitorovy
sledovaé E143 stejnosmémou droven napéti na bazi
tranzistoru E145 a tim velikost oscilaéniho napéti. Vy-
konovy tranzistor je jistén proti poskozeni tavnou po-
jistkou P140 umisténou uvniti pfistroje na desce re-
gula&ni smycky zdroje.

Potenciometr R222 zapojeny v délici mezi zdroj ano-
dového napéti obrazovky a zem umoZiuje s potenci-
ometrem R232 pro korekci astigmatismu optimalni
zaostfeni stopy na stinitku obrazovky. Potenciome-
trem R234 Ize korigovat soudkovité eventuainé po-
dudkovité zkresleni. Vzhiedem k tomu, 7e pouzita
hranata obrazovka ma vnitini rastr, provadi se korek-
ce vychylovacich sméri paprsku do souhlasu s vniti-
nim rastrem zménou mangetického pole dvou ko-
rekénich civek umisténych uvnitf stiniciho krytu obra-
zovky pomoci potenciometri R228 a R231.

8.3. Zesilovat jasové modulace obrazovky
(Zesilovat Z)

Na vstup zesilovate Z jsou pfipojeny v3echny obvody
ovliviuijici jas obrazovky. Je to pfisvétleni stopy &aso-
vou zakladnou, zhasinani pfechodl pfi piepinani

dvoukanalového zesilovaée a vnéjsi vstup intenzitni
modulace paprsku. Mimo to je zménou ss Urovné na
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npsxxenne 12 kB nonyvaetcs C NOMOLLbIO YTPOK-
TENs HanpshKeHws, CO6paHHOro Ha BLINPAMUTENSAX
E203—E205. BnoK yTponTens 3annT CUIMKOHOBbIM
3a/TMBOYHbLIM BeleCTBOM.

ViaMeHeHMe aHOAHOFO HanpsHXKeHWs MOAJAeTCA Ha
6a3y Tpawauctopa E141, nuraemoro OiHOBPEMEH-
HO OT WCTOMHWKA OMOPHOrO HanpsXeHus, CHuMae-
moro ¢ noteHyvometpa R140, cnyxawero ans yc-
TaHOBKM BbIXOHOrO HanpsxeHust. GurHan, yeuneH-
Hb TpaHaucTopom E141, ynpasnsaer Yyepe3 IMUT-
TepHbIl NOBTOPUTEND E143 ypoBHEM NOCTOAHHOIO
HanpsbkeHust Ha 6ase TpaHaucTopa E145, B pe-
aynbTate uero perynupyetca ypoBeHb Ha-
npsukeHus KonebaHna. MouHbI TPaH3UCTOpP 3aiuu-
WeH OT BbIX0Aa N3 CTPOS NNaBkuM npeaoxpaHuTe-
nem P140, ycTaHOBNEHHbIM BHYTPW npubopa Ha
nRaTe NeTnu perynupoBKU UCTOYHNKA.
MotenynomeTp R222 BKJIIOUEHHbLI B CXeMy aenu-
Tens MeXay UCTOYHWUKOM aHOA[HOrO HanpsHKeHus
3NeKTPOHHO-NyHeBOn Tpy6Ku W 3emsien, BMecTe
¢ noTeHyuomeTpom R232 npeaHasHaqeH AnA Kop-
pekuun acrTurmaruama u onTumansHon (poKycu-
pOBKM NATHA Ha 3KpaHe Tpy6KM. FOoTEeHUMOMETPOM
R234 MOXHO KOPPEKTVpOBaTb MCKaKEeHUs Tuna
Gouka wnv Tuna nogywka. Beugy TOro, H4TO
ucnonbayeMas npamoyronsHas Tpyb6ka OCHaieHa
BHYTPEHHUM PacTPOM, OCYWEeCTBNAEeTCA KOoppex-
UWS HanpaBneHwWh OTKNOHEeHus nyqa B cooTBeT-
CTBWW C HANMPaBNeHUM BHYTPEHHEro pacTpa nyTeM
U3MEHEHUS| MarHUTHOro NOAA ABYX KOPPEeKTUPYHo-
WX KaTYWeK, YCTAHOBIEHHbIX BHYTDW 3KpaHa
Tpybku C NOMOUWbIO noteHuyvomeTpos R228
n R231.

8.3. YcunuTtenb MOAYNAUMK ny4a TpyoKn
no apkoctu (ycunurens Z)

Ha Bxop yeunuTtens Z nofaloTca CurHarnb scex Le-
neii, OKa3biBaloIWWX BUSHUE HA APKOCTb TPYOKM.
3710 — NOACBETKA NATHA reHepaTopoM PasBepTky,
raweHve nyya npu KOMMYTauuu ABYXKaHANbHOro
YCUIIUTENs W BHEWHWA BXOA MOAYNAuuuM ny4a no
apkocTu. Kpome TOro, nytem U3MEHEHWUsI YPOBHA
NOCTOSHHOTO TOKa Ha BXOAe ycunutensa ycrana-

E203 to E205. The unit of this trippler is moulded in
a silicon compound.

The changes in the anode voltage are applied to the
base of transistor E141 which is powered simultane-
ously from the the reference voltage source and ob-
tains a variable voltage drawn from potentiometer
R140 which serves for setting the output voltage. The
signal amplified by transistor E141 controls the DC
voltage level on the base of transistor E145 via emit-
ter follower E143, and thus determines the magnitude
of the oscillating voltage. The power transistor is sa-
feguarded against damage by a fuse P140 which is
inside the instrument on the board carrying the con-
trol loop of the power supply.

The potentiometer R222, which is inserted in the divi-
der between the anode voitage supply for the CR1
and earth, serves together with potentiometer R232
for astigmatism correction, for adjusting optimum fo-
cusing of the trace on the CRT screen. Barrel or
cushion distortion can be corrected by means of po-
tentiometer R234. As the employed rectangular CRT
has an internal graticule, the directions of beam de-
flection are corrected to tally with this internal graticu-
le by controlling the magnetic field (by potentiometers
R228 and R231 of two correcting coils situated inside
the screening cover of the CRT.

8.3. Brightness modulation amplifier (Z-amplifier)

All the circuits which have an influence on the bright
ness of the CRT are connected to the input of th
Z-amplifier; these circuits are for increasing t

brightness of the trace by time base B, blanking t

transitions during switching by the double-chann
amplifier, and for external beam modulation. By alter
ing the DC level on the input of this amplifier, alst



vstup zesilovace nastavovana zakladni Groven jasu
pii provozu ¢asové zakladny i horizontalniho zesilo-
vaCe. Vstupni proudy se séitaji na nizké impedanci
emitoru vstupniho tranzistoru E161 pracuijiciho v za-
pojeni s uzemnénou bazi. Vystupni signal stupné se
privadi pfes emitorovy sledovaé E163 na vstup kom-
plementarniho napétového zpétnovazebniho zesilo-
vae E164 a E165. Vystupni zména napéti je pies
mfizkovy zdroj vn pfivedena na fidici miizku obrazov-
ky. Frekvencné zavisla negativni zpétna vazba zapo-
jena z kolektori E164 a E165 na bazi E163 dava ze-
silova¢ se stalym ziskem. Proménnymi kapacitami
C164 a C165 zapojenymi ve smyéce zpétné vazby se
dostavuje kmito¢tova charakteristika zesilovade.

8.4. Vertialni zesilovaé

Dvoukanalovy zesilovaé tvoii nasleduijici funkéni cel-
ky:

1. Vstupni délice

2. Zesilovaci ¢ast

3. Ridici obvody

4. Synchronizacni zesilovaé

8.4.1. Vstupni délice

Vstupni déli¢e maji 9 poloh a dovoluji nastaveni né-
které z téchto citlivosti zesilovace:

001 -002-005—-01—-02-05—1—2—
—5V/cm,

Konstrukéné je vstupni déli¢ kazdého kanalu fesen
jako kapacitné vyrovnany déli¢ s konstantni vstupni
impedanci 1 MQ paralelné s kapacitou asi 25 pF. Tyto
vstupni déliCe maji tfi délici poméry, ato: 1:1, 1 : 10,
1:100.

BNIMBAGTCA OCHOBHOWN YPOBEHb SIPKOCTM Npu pa6oTe

reHeparopa passepTku 1 YCUNWTens ropu3oHTans-
HOr0 OTKNOHEeHUS. BXOHLIE TOKM CYMMUPYIOTCA Ha
Manom CONpPOTMBNEHWN BXOAHOTO TPAH3UCTOPa
R161, pa6otatowero no cxeme ¢ 3asemneHHon Ga-
301. BeixoaHoM curian kackaga nofaeTcs yepes
SMUTTepHbI NoBTOpUTENL E163 Ha BXOA kOoMnne-
MEHTApHOTO YCUNUTENN HanpsbkeHUs o6paTHOM
cBa3nm E164 u E165. UameHeHne BbLIXOZHOIO Ha-
NPpsXXeHust Hepes UCTouHnk BH nutanua ynpasn-
SOWEN CeTk NogaeTcst Ha ynpasnawouui anex-
TPOA TPy6KU. HacToTHO-3aBUCUMAS OTpULaTENbHAS
obparHas cBs3b Mexay Konnektopom E164
u E165 u 6ason E163 o6ecneunBaeT NOCTOSHCTBO
KoadphruymenTa yeunenns ycunurens. C noMowubio
NoACTPOeUHbIX KoHAeHcaTtopos C164 u C165,
BKIMOYEHHLIX B Lenb 06paTHOW CBSI3M, yCcTaHaBnW-
BAETCH 4YacTOTHas XapakTepucTvka ycunutens,

8.4. Ycunutens BepTUKanbHOro OTKNOHeHUst

[ByxkaHanbHbi ycunuteno cocTout u3 cnefyio-
WX PYHKUMOHANBHBLIX YacTel;

1. BXOOHbI® AenuTenu

2. TpaKT ycunexus

3. cxembl ynpasneHus

4. ycunmtens CUHXpoHM3aLUMn

84.1. BxogHbie genurtenn

BxogHbie fenutenu uMeloT 9 nonoxeHwn n aaior
BO3MOXHOCTb YCTaHOBUTL OAHO W3 CReyuMX
3HaYeHWA YyBCTBUTENBHOCTH YCUNUTENS:

001 — 002 — 005 - 01 —-02 — 05 — 1 —,

— 2—5B/cm.

C KOHCTPYKTUBHOW TOYKM 3peHUs BXo4HOWM Aenu-
Teé/lb KaXA0ro KaHana BbINOSHEH B KadecTee fe-
JmTensa ¢ eMKOCTHOW KoMneHcauuen, obnagaioue-
FO NOCTOSIHHLIM BXOA4HLIM conpoTueneHuem 1 MOm
C napannenbHOW eMKOCTbIO nopsigka 25 nd. 3tn
BXoAHbie feAnTenn obnafaldT TPemMa 3HaYeHUAMM

Ko3ppuymueHTa genenns, a umenHo: 1 : 1, 1 : 10,

1:100.

the basic brightness is adjusted during the operation
of the time base and of the horizontal amplifier.

The input currents are added on low impedance of
the emitter of input transistor E161 which operates in
earthed base connection. The output signal of this
stage is applied to the input of the complementary
voltage feedback amplifier formed by E164 and
E165, via emitter follower E163. The output voltage
variations are applied to the control grid of the CRT
via the grid HV supply. The frequency-dependent in-
verse feedback applied to the base of E163 from the
collectors of E164 and E165 ensures constant gain
amplification. The frequency response of the amplifi-
er is adjusted by means of variable capacitors C164
and C165 which are inserted in the feedback loop.

-

8.4. Vertical amplifier

This double-channel amplifier consists of the fol-
lowing functional units.

1. Input attenuators

2. Amplifying section

3. Control circuits

4. Synchronizing amplifier

8.4.1. Input attenuators

Each input attenuators has 9 positions and serves for
setting one of the following sensitivity steps of the
amplifier:

0.01,0.02,0.05,0.1,0.2,05, 1, 2, 5 V/cm.

The input attenuator of either channel is a capacitan-
ce-compensated divider of a constant input impedan-
ce of 1 MQ in parallel with a capacitance of approxi-
mately 25 pF. Each input divider has three dividing
ratios, as follows:

1:1,1:10and 1 : 100.
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g8 4.2. Zesilovaci ¢ast

Pro dosazeni vysoké vstupni impedance je jako
vstupni stupef uzita v ka>dém kanalu dvojice FET
sledovatt — tranzistory E3 a E4 respektive E203
a E204. Diody E1, E2 nebo E201, E202 slouzi
k ochrané téchto sledovacl pred napétovym pretize-
nim. Dalsi stupef za vstupnim sledovaéem je emito-
rovy sledovaC E5 resp. E205. Signal z emitorového
sledovace je zesilovan v dalim stupni E7 resp. E207.
Tento stupef ma v emitoru zapojen potenciometr
R24 resp. R224 slouzici k dostaveni nf citlivosti a ko-
rekéni &len R25, C14 nebo R225, C214 pro nastaveni
vf citlivosti. Vystupni kvazikomplementarni sledovat
£15, E16 (E215, E216) je buzen z invertujiciho stup-
né E11 (E211). Dioda E13 (E213) slouZi k teplotni
kompenzaci koncového sledovate. Pro zajisténi sta-
bilniho nulového vystupniho napéti je v zesilovaci
pouzita zaporna zpétna vazba, jejiz soucasti je ope-
racni zesilovag 10 1 (10 201), emitorovy sledovat E6
(E206) a fizeny stupen E8 (E208). Na jeden ze vstu-
pt operacniho zesilovate je pres odpor R37 (R237)
ptivedeno podélené vystupni napéti a toto je porov-
nano na jeho druhém vstupu pres odpor R12 (R212)
s napétim odebiranym ze vstupnich emitorovych sle-
dovacl. Zesileni celého zesilovate véetnd zpétné
vazby je rovno jedné. Potenciometr R5 resp. R205
slouZi k nastaveni stejnosmérné citlivosti, proménna
kapacita C2 resp. C202 k dostaveni frekvenéni cha-
rakteristiky operacniho zesilovate. Napéti z vystupu
operacniho zesilovace fidi proud tranzistorem E8
resp. E208 a tim pies dali zesilovaci stupné udrzuje
konstantni napdti na vystupu. Za vystupnim sledova-
¢em nasleduje nizkoimpedangni déli¢ 1 : 1, 1: 2,
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842 TpakT yCuneHus

Ans obecneyenus BLICOKOrO BXOAHOTO CONPOTH-
BHEHVS B KAYECTBE Nepsoro kackaaa KaX[Oro Ka-
Hana vcnonb3oBaHa napa posTopuTenen Ha none-
BbIx TpaHaucTopax E3 u E4 wwm E203, E204. [jno-
ool E1, E2 v E201, E202 cnyxat AnA sauurhl
3TWX ycunuTeneih OT neperpyski HanpshxeHWem.
Crepyrolwuit  Kackag nocne BXOAHOro NOBTOPU-
Tens — 3TO 3MUTTEPHbIA nostoputens ES5 wnnm
E205. CurHan ¢ 3MWTTEPHOTO nostoputens 8 no-
cneaoBaTefnibHoOM Kackane E7 wnu E207. B yemwm
IMUTTEPA ITOrO Kackaja BKNIOHEH NOTEHUVIOMETP
R24 unu R224, CRy>Kauun Ans ycvaHoBkw 4yyB-
CTBUTENLHOCTU B 06MACTU HU3KNX 4acToT, U KOp-
pekTupytowan uenouka R25, C14 nnn R225, C214
Ana  yCTaHOBKW YyBCTBUTESIBHOCTH B obnacTtv
BBICILMX YACTOT. BbiXOLQHON KBasuKomniemeHtTap-
noia nosToputens E15, E16 (E215, E216) nony4aeT
BO36yXaexue oY uHBEpTUPYIOWEero Kackaaa E11
(E211). AvoA E13 (E213) cny»unT And Temneparyp-
HOM KOMMEHCALUNA OKOHEHHOTO nosToputens. [ins
obecneueHns CTabubHOTo Hynesoro BbIXOAHOTO
HanpsxeHus B ycunurene npeaycmoTpeHa oTpw-
yatenoHas obparTHas CBA3b, uacTLIO KOTOPON
ABNAETCS ONEpaLUuOHHbIA yeunurens 10 1 (10 201),
3MUTTEPHbLIA NoBTOPUTEND E6 (E206) v ynpaBnse-
mbit kackan E8 (E208). Ha oank 13 BX0/A0B ornepa-
UWOHHOIO ycunurens yepe3 conpoTueneHue R37
(R237) nopaeTcH AEneHHoe  BbiIXOAHOE Ha-
npsxexune, kKOTopoe CpaBHWBAETCA C HANPsXKeH-
€M, CHUMaEMBIM CO BXOAHBIX 3MUTTEPHbIX NOBTOPWY-
Tenen v nojasaemMbim Ha BTOPOW BXOA ycunutens

_yepes conpoTueneHue R12 (R212). KoachduumeHt

yCUNEHUA BCEro ycwintens, BKo4ana gewncreune
yenv o6paTHON CBsI3W, paBeH eauHuue. MoTeHuno-
metp R5 unu R205 cnyxur ANA yCTaHOBKK 4ys-
CTBMTENBHOCTA MO MOCTOAHHOMY  TOKY, noa-
CTPOEYHbIA KOHAEeHcaTop C2 v C202 npesHas-
HaueH A7 YCTAaHOBKU YaCTOTHON XapaKkTeprucTUKu
OMEepaLnoHHOro ycunutens. Hanpshkexune C BbiXO-
Aa OnepaunoHHoro ycunurens ynpasnaeT TOKOM
TpaHsucTopa ES8 wnu E208, 8 peaynbrare 4ero
yepe3 cnefgyouwme Kackagpl ycwnenusa noa-

8.4.2. Amplifiyng section

In order to attain high input impedance, each channel
employs a pair of FET followers (transistors E3 and
E4, or E203 and E204) in the input stage. The diodes
E1, E2, or E201, E202 serve for protecting these fol-
lowers against voltage overload. The stage after the
input follower is an emitter follower E5, or E205. The
signal produced by the emitter follower is amplified in
a further stage E7, or E207, which has in the emitter
circuit a potentiometer R24, or R224, for adjusting the
AF sensitivity, and a correcting network R25, G14, of
R225, C214, for adjusting the RF sensitivity. The out-
put quasi-complementary follower E15, E16 (E215,
E216) is driven by the stage E11 (E211). Diode E13
(E213) serves for temperature compensation of the
final follower. In order to ensure stable zero output
voltage, the ampilifier employs an inverse feedback
loop formed by operational amplifier 10 1 (10 201),
emitter follower E6 (E206), and a control stage E8
(E208). A part of the output voltage is applied to one
of the inputs of the operational amplifier via resistor
R37 (R237); on the other input, this partial voltage is
compared with the voltage taken from the input emit-
ter follower via R12 (R212). The gain of the whole
amplifier, including the feedback, is 1.

The potentiometer R5 (R205) serves for setting the
DC sensitivity, the variable capacitor C2 (C202) for
adjusting the frequency response of the operational
amplifier. The output voltage of the operational ampli-
fier controls the current flowing through tranzistor E8,
(E208) and thus, with the aid of further amplifying sta-
ges, maintains constant output voltage. A low-impe-
dance attenuator 1:1,1:2,1: 5 follows after the out
put follower. The potentiometer R35 (R135) serves



1: 5. Potenciometr R35 resp. R135 slouzi ke stejno-
smeérnému vyvazeni této nesymetrické ¢asti tak, aby
pfi pFepinani délice nedochéazelo k nezadoucimu po-
suvu po stinitku.

Signal z nizkoimpedanéniho délice je piiveden na
emitorové vazany invertor v kaskodovém zapojeni,
E51, E52 aE55, E56 resp. E251, E252 a E255, E256.
Potenciometr R36 nebo R136 slouzi k plynulé zméné
citlivosti. Témito potenciometry je ovladano napéti na
diodach E53, E54 resp. E253, E254, které vytvareji
plynule proménny déli¢ s odpory R59, R60 resp.
R259 a R260. Potenciometr R53 resp. R253 slouZi
k potlaceni nezadouciho posuvu stopy po stinitku pfi
protaCeni potenciometru plynulé zmény citlivosti. Pro
dosazeni pozadovanych pfenosovych vlastnosti je
mezi emitory invertoru zafazen korekéni obvod. Kmi-
- toctové zavisla zaporna zpétna vazba zajistuje rozsi-
feni pfenosového pasma.

Dal$im stupném je kaskoda tvorena E60, E61 a E62,
E63 resp. E260, E262 (E264) a E261, E263 (E265);
Ctverice tranzistord horni ¢asti kaskody v kanalu
B slouzi k pfepinani polarity tohoto kanalu.

Podle toho, jak je pfepnuto tladitko S3.3 vedou budto
tranzistory E262 a E263 nebo E264 a E265. Rovnés
v tomto stupni je mezi emitory zafazen korekéni ob-
vod. Potenciometr R286 slouzi k potlateni nezadou-
ciho posuvu stopy pfi pfepinani polarity kanalu B.
Posledni stupen pfed spolecnou koncovou &asti je
tvofen tranzistory E64, E65 resp. E266, E267. V ko-
lektorech tohoto stupné je umistén potenciometr po-
suvu R38, R133 a ¢tvefice diod E66, E67, E68, E69
resp. E268, E269, E270, E271 slouZicim k oviadani
drubhu &innosti.

Potenciometry R37 a R137 jsou vyvedeny na panel
a slouZi k dostaveni kalibrované citlivosti kanalu

AEPXUBAECTCA NOCTOAHHOE HaNpPseHue Ha BbIXO-
Ae. Mocne BbIxOAHOTO NOBTOPUTENs CriedyeT HU3-
KOOMHbIA flenutens 1:1,1:2,1: 5, NoTeHuymomeTp
R35 vnu R135 cnyxut ans 6anaHcupoBKu 3Ton
HECUMMETPUYHON 4acTU CXEeMbl N0 MOCTOSIHHOMY
TOKY ANs TOro, 4To6bl NPU NepeKioueHun aenu-
Tens He 6blN0 HEXeNaTesnbHOro CMEeLeHNst NATHa
Ha oKpaHe. CurHan HU3KOOMHOrO AenvuTens nog-
aeTcsi Ha WHBEPTOpP C IMWUTTEPHOW CBA3LIO, CO-
OpaHHOM no kackagHomn cxeme E51, E52 E55, E56
wnn E251, E252 n E255, E256. MoTenuyvometp R36
wnu R136 cnyxutT Ana nnasHOro M3MeHeHus 4yyB-
CTBUTENBbHOCTU. JTUMU NOTEHLIMOMETPAMU U3MEH-
AeTCa HanpskeHue Ha auopax E53, E54 unu E253,
E254, koTOpble CO34aI0T NnNasHbIN perynvpyemsoii
Aenutens, € conportusnesusmmn R59, R60 unn
R259, R260. MoteHyvomeTpei R53 wnu R253
cnyxaT Ansa nodaBfieHMs HeXenaTenoHOro cme-
UleHUn NATHA Ha 3KpaHe NPU BPaLEeHUW NOTEHLMO-
MeTpOM NNasHOW PErynnpoBKU YyBCTBUTENLHOCTM.
Ana poctuxenus Tpebyembix nepeaaroyvHbIX na-
pamMeTpoB  mexpay  3MuUTTepamu  uHBepTopa
BKMOYeHa KoppekTupyioulas cxema. YacTorTHo-
3aBucumas oTpuuarenssas obpaTHas cBfi3b 06e-
cneynBaeT pacumpeH1e nonockl NPoNycKaHus.
Cnepnyroiynm Kackagom sBnAseTcs KackoaHas cxe-
ma E60, E61 n E62, E63 wnu E260, E262 (E264)
n E261, E263 (E265), npudem yeTsipe TpaHaucropa
B BEPXHEM 4acTW KaCKO4HOW CXeMbl B KaHane
B cnyxat gns nepeknioveHus nonspHoOCTM 3Toro
KaHana.

B 3aBucumocTy ot nonoxkenwus kHonkm S3.3 npo-
BOAAT TpaH3uctTopsl E262 w E263 wnu E264
u E265. Takxe B 3TOM Kackapae MeX4y amuTTepa-
MU BKIIIOMEHa KOPPeKTUpylowasn cxema. MoTteHyuo-
MeTp R268 cnyxuT ana nofasnerus Hexxenaresns-
HOro CMeLWEeHUs NATHA NpU NepexkNIoYeHuu no-
napHocTU KaWana B. lMocnepHui kackag nepep

O6LMM OKOHEYHBIM ycuUnUTENeM coopaH Ha TpaH-

aucTopax E64, E65 wnu E266, E267. B uensx kon-
NeKTOopOB - 3TOT0 Kackafa YCTaHOBMEH NOTEHLMO-
MeTp cmewernua R38, R138 u yetwipe guoaa E66,
E67, E68, E69 wnu E268, E269, E270, E271, npea-
HasHa4eHHble ANA ynpaBneHnsi PeXXUMOM paboTbl.

for DC balancing of this asymmetrical circuitry in or-
der to prevent unwanted trace shift over the CRT
screen when the setting of the attenuator is altered.
The signal from the low-impedance attenuator is ap-
plied to the emitter-coupled inverter in cascode con-
nection, E51, E52 and E55, E56 (E251, E252 and
E255, E256). The potentiometer R36 or R136 serves
for continuous sensitivity control. These potentiome-
ters alter the voltage on the diodes E53, E54, or
E253, E254, which together with the resistors R59,
R60, or R259m, R269, form a continuously adjustable
divider. The potentiometer R53 or R253 serves for
suppressing unwanted trace drift over the CRT
screen when the continuous sensitivity control poten-
tiometer is operated. In order to attain the required
transfer properties, a correcting circuits is inserted
between the emitters of the inverter. The transfer
band is extended by the application of frequency-de-
pendent inverse feedback.

The next stage is a cascode formed by E60, E61 and
E62, E63, or by E260, E262 (E264) and E261, E263
(E265); the four transistors of the upper part of the
cascode in channel B serve for switching-over the
polarity of this channel.

Depending on the setting of the push-button switch
$3.3, either the transistors E262 and E263, or E264
and E265, are conductive. Also this stage is provided
with a correcting circuit inserted between the emit-
ters. The potentiometer R286 suppresses unwanted
drift of the trace when the polarity of channel B is alte-
red.

The last stage in front of the common final section is
formed by the transistors E 64, E65, or E266, E267. In
the collector circuit of this stage is the shift control po-
tentiometer R38 or R138 and a set of four diodes, i.e.
E66, E67, E68, E69, or E268, E269, E270, E271, for
controlling the mode of operation.
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A a kanalu B. Potenciometr R107 resp. R316 slouZi
k dostaveni symetrie posuvu. Rovnéz v tomto stupni
je korekéni obvod.

Spoleéna koncova cast je tvofena budicem linky
E151, E152, ktery svym definovanym vystupnim od-
porem zajisfuje dokonalé pfizptisobeni zpoZdovaci
linky ze strany vstupu a prvky L1 a R1 na strané vy-
stupni. Za zpozdovaci linkou nasleduji dva zesilovaci
stupné v zapojeni SE s korek&nimi obvody v emitoro-
vych vétvich E1, E2 aE3, E4.

Tranzistory E5 a E6 jsou zapojeny jako emitorové sle-
dovace a slouzi k oddéleni koncového zesilovate
E51, E52 od pfedchazejicich stupfiu. Korekeni prvky
v emitorech slouZi k dostaveni pozadovanych pfeno-
sovych vlastnosti. Indukénosti L51 a L52 a L66, LE65
a potenciometr R67 slouzi k impedangnimu pfizpiso-
beni rozlozenych vychylovacich desti¢ek obrazovky.

8.4.3. Ridici obvody

Ridici obvody jsou tvofeny dvéma integrovanymi ob-
vody 10 351 a |0 365 a spinacimi stupni £369, E371
a E372. Prvni integrovany obvod vyrabi 500 kHz pre-
pinaci impulsy pfi stisknuti tlacitka S4.4 do polohy
,,CHOP.“ nebo slouzi k tvarovani pfepinaciho impul-
su &asové zakladny pfi stisknuti tiatitka S4.2 do polo-
hy ,,ALT.“. Sou¢asné z jednoho jeho vystupu je ode-
biran zhaseci impuls (pfi ,,CHOP.").

Hradlovaci obvod urduje jednotlivé druhy &innosti
dvoukanalového zesilovage. V klidovém stavu jsou
véechny vstupy tohoto obvodu piipojeny na +5 V.

Je-li stisknuto tlagitko ,,A", spoji se jeden vstup hrad-
lového obvodu se zemi a na jeho vystupech je napé-
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MoTeHuuomeTpol R37 v R137 ynpasnsaioTca ¢ na-
HENMM W CNYXaT ANA YCTAHOBKW KanmbpoBaHHOM
YYBCTBUTENBHOCTY KaHana A v kaHana B. MNoren-
unomeTp R107 unn R316 npeaxasHaqeH ana ycra-
HOBKWA CUMMETPUW CMelleHusi. Takxke B 3TOM Kac-
Kafie MMeeTCsl KoppekTupylowan cxema.

O6WMA OKOHENHBIM ycunuTens obpasosaH B8036y-
avwtenem E151, E152, KOTOpbIA Gnarojaps CBoeMy
onpefeneHHOMY BbIXOAHOMY COMPOTUBNIEHWIO obe-
cneuvsBaeT AOCKOHaNbLHOE cornacosaHue nuHUA
3aiEPXKK HA €€ BXofe C aneMeHTamun L1wR1—
Ha ee Bbixoge. [locrne nuHuK 33AepXKN UMEIDTCA
[Ba Kackafja ycunelusi, cobpaHHbie No Cxeme
C O6LMM IMUTTEPOM C KOPPEKTUPYIoWUMU LIENSIMA
B yensx amutTepa E1, E2 n E3, E4.

TpaHaucTopbl ES 1 E6 BKNIOYEHB! NO CXEME 3MUT-
TepHbIX NOBTOPUTENEN U NpeAHasHaqeHbl Ans pas-
Ba3kn KoHeuxoro yewnutens E51, E52 n npeawe-
cTByrOWMX Kackagos. KoppekTupylowme 3nemMeHTb
B LensX 3MATTEPOB CnyXat ANs yCTaHOBKK Tpeby-
eMOW NepenaroqHONn XxapakTepucTUku. NHaykTue-
noctu L51 u L52, L66 u L65 v noteHuuometp R67
npegHasHayeHbl ANA COrnacosaHus conpoTusne-
HUA pacnpefeneHHon CXeMbl OTKMIOHAIOWMUX Ka-
TyWweK 31eKTPOHHO-NYHEeBOW TPYOKM.

84.3. Uenw ynpasneHuns

Lienw ynpasnerna cobpanbl Ha ABYX UHTETpanbHbIX
mukpocxemax 10 351 u 10 365 u knioyesbIX Kacka-
pax E369, E371 u E372. Nepsan nHterpanbHas mu-
Kpocxema BbipabathbiBaeT MMMYNbCbi KOMMYyTaLum
500 kY nNpu HaXxaTy KHONKWU S4.4 B nonoXxexue
YOr. unu cnyxuT ans opMupoBaHns KOMMYTH-
pYIOWEro ¥MNyNbCa reHepaTopa passepTku npu
yCTaHOBKE KHOMku S4.2 B NONOXeHue ANT. OpHo-
BPEMEHHO OT OAHOrO BbIXOAA CXeMbl CHUMaeTCH
racsiuit umnynsc (8 pexiume HOM.). BenTtunbHas
cxema onpefenseT OTAenbHble PeXuMbl PaboTbl
[iBYXK@HANLHOTO ycunutens. B cocTosHuM nokos
BCE BXOAb! ITON CXeMbi HAXOAATCA HA noTeHynane
+5 B. MNpu HaXaTunm Ha KHOMKY «A» CO@AUHAETCA
OfMH BXOA BEHTUINbHON CXEeMbl C 3eM/Iel U Ha ero

The potentiometers R37 and R137 are mounted on|
the panel of the oscilloscope and serve for adjusting
the calibrated sensitivity of channel A and channel
B respectively. The potentiometer R107 or R316 se-
rves for adjusting the symmetry of the shift. Also this
stage is provided with a correcting network.

The common final section is formed by the line driveq
E151, E152, which, by means of its defined output
impedance, caters for perfect matching of the inpul
side of the delay line at the output side, the compo-
nents L1 and R1 serve for the same purpose. Aftef
the delay line follow two amplifying stages fitted with
correcting networks in the emitter branches of E1,E2
and E3, E4.

The transistors E5 and E6 are connected as emitt
followers and separate the final amplifier E51, E52
from the foregoing stages, Several correcting ele:
ments in the emitter circuits serve for adjusting the re-
quired transfer properties. The inductances L51, L52
and L66, L65, as well as the potentiometer R67,
serve for impedance matching of the scattered de:
flection plates of the CRT.

8.4.3. Control circuits

These circuits are formed by two integrated circuit
|0 351 and 10 365 and by the switching stages E369
E371 and E372. The first integrated circuit produce
switching pulses of 500 kHz when the push-butto
selector S4.4 is set to the position “CHOP.”, or se
rves for shaping the switching pulse of the time bas
when the push-button selector S4.2 is set to the posi
tion “ALT.”. Simultaneously, the blacking pulse (i
the “CHOP.” code) is drawn from the output of this in
tegrated circuit. The individual modes of operation
the double-channel amplifier are determined by a ga
ting circuit. In the quiescent state, all the inputs of thi
circuit are connected to +5 V. When the push-butt
“A” is depressed, one input of the gating circuit bec
mes earthed and the voltages 0 V and +5 V respect



ti0 Va5 V.V piipadé stisknutého tlagitka ,, B je tomu
naopak. Napéti 0 V a 5 V je pies Zenerovy diody
E367, E368 a E374, E375 pfivadéno na spinaci stu-
pen tvofeny tranzistory E369 a E372.

Na kolektorech tohoto stupné je napéti +12 V nebo
+20 V podle stisknutého tlagitka.

Tato napéti jsou pies oddélovaci diody E370, E373
pfivedena na klicovaci diody v zesilovaci ¢asti. V pfi-
padé stisknutého tlacitka ,,A“ je napéti +12 V z kolek-
toru tranzistoru E369 pfivedeno na kli¢ovaci diody
kanalu A. Diody E66 a E67 jsou v disledku tohoto na-
péti zavfeny, pfitemz diody E68 a E69 jsou otevieny,
takZe signal prochazi do koncové casti zesilovace.
Naopak diody E268 a E269 v kanalu B jsou v diisled-
ku piivedeného napéti +20 V ze spinaciho stupné
E372 udrzovany v otevieném stavu a zkratuji signal
kanalu B. Navic jsou diody E270 a E271 Zavieny
a oddéluji tak kanal B od dal$ich obvodu zesilovace.

Pri stisknuti tlagitka B je funkce analogicka, pricems
si oba vystupy hradlového obvodu i kli¢ovaci diody
vyméni své Ulohy.

Pfi stisknuti tlacitka ,,ALT.“ je impuls z hradlovaciho
obvodu pfiveden na spinaci tranzistory E369
a E372, které se stfidavé oteviraji a zaviraji, &imz je
zajisténo otevirani jednoho a zavirani druhého kanalu
vzdy po jednom odbéhu éasové zékladny.

Pri stisknutém tlacitku ,,CHOP." je tomu obdobné,
pouze pfepinani nastava vdy po 2 us.

Pri _stisknutém tlagitku A+B je sepnutim tranzistoru
E371 zajidténo napéti +12 V na obou kolektorech
E369 a E372 a tim je zajisténo soudasné otevieni

BbIxO4ax wumeeTca Hanpsxenme 0 B u 5 B.
B cnyyae Haxato# kHomku «B» umeeT mecto 06-
paTtHoe nonoxxenue. Hanpsixkenne 0 B u 5 B Yyepes
cTabunuTpons E367, E368 u E374, E375 nopator-
CA Ha KMO4YeBon Kackag, co6paHHbIn Ha TPaH3uc-
Topax E369 u E372. Ha KosnnekTopax aToro kacka-
Aa uMmeeTca HanpsikeHue +12 B unu +20 B 8 3a-
BUCUMOCTU OT HAXKATOW KHOMKM.

OTN Hanps>keHus Yepes pasnenutensHble anoabl

E370, E373 nogaiotcs Ha Kniouesble Avoabl Tpak-

Ta ycunewus. B cnyyae naxaTtus Ha KHOMKY «A»
Hanpaxenne +12 B ¢ konnexTopa TpaHaucTopa
E369 nogaertca Ha kniovesoii Anod kaxana A. [lu-
oAbl E67 u E66°B peaynbrate HanuumMs 3Toro Ha-
NpsKeHun 3anepTol, npuyem avoge E68 u E69 oT-
NepThl W, cnegoBaTensHo, CUrHam NPOXoauT B OKO-
HeYHbIW TpakT ycunutens. Hao60poT, Avoabl E268
n E269 kavana B B pesynbrare MOAAHHOro Ha-
npskendns +20 B oT kniouesoro kKackana E372
NOAAEPXUBAIOTCA B OTNEPTOM COCTORHWM W LUYH-
TMpYlOT curHan kawana B. Kpome Toro, Avoab!
E270 n E271 3anepTbl 1 Takum o6pa3oM oTgensioT
KaHan B OT ocTtanbHbIX YacTei cxembl ycunutens.
Mpu HaxaTm Ha KHonky B umeeT MecTo aHano-
fM4Hoe nonoxexue, npu KOTOpoM 06a BbixoAa
BEHTUNLHOWN CXEMbl M KIIIOYEBble AUO/bI urpaioTt
06paTHyIO pons.

Mpu HaxaTtuu Ha kHonky ANT. UMNYNLSC BEHTUNL-
HOW CXeMbl NOJAeTCR Ha KIIoYeBbie TPaH3nCTopbI
E369 u E372, koTopbie nonepemertHo oTNUpPalTCs
¥ 3anupaloTcs, B pesynbrare vero obecneuynsaer-
€A OTNMpaHue o[HOro 1 3anupaHue BTOPOro KaHa-
NoB Bceraa nocne o4HOro NPSIMOro x08a passepT-
KW.

Mpu Haxatoi kHonke YOM. umeeT mecto aHano-
fUHHOE NONOXKeHre C TOW TONMLKO Pa3HUYel, yTo
NepeknioyeHue ocyuwecTBNAeTCA Bceraa nocrne 2
MKc. Tpu HaxkaTon kHonke A+B oTnMpaeTcsa Tpax-
3nctop E371 v B pesynbTarte 3toro umeertcs Ha-
npsxenue +12 B Ha o6oux konnektopax E369
n E372 wn, cnepnosartensHo, OfHOBPEMEHHO oTnep-
Tbl 06a KaHana. Mpu HaxkaTon kHonke X—Y umeeT
MECTO aHanoruyHoe NONOXKeHWe, Kak u Npu Haxa-

vely are on the outputs. When the push-button “B” is
depressed, the situation is the opposite. The voltage
0V and +5 V pass to the switching stage formed by
transistors E369 and E372, via Zener diodes E367.
E368 and E374, E375. Depending on which push-
button is depressed, a voltage of either +12 v
or +20 V is on the collectors of this stage. These vol-
tages are applied to keying diodes in the amplifying
section via the separating diodes E370, E373. When
push-button “A” is depressed, the voltage of +12 Vv,
taken from the collector of transistors E369, is applied
to the keying diodes of channel A. Due to this voltage,
the diodes E66 and E67 are closed, whereas the dio-
des E68 and E69 are open; thus, the signal passes
into the final section of the amplifier. On the other
hand, due to the voltage of +20 V applied from the
switching stage E372, the diodes E268 and E269 in
channel B are képt in the open state and short-circuit
the signal of channel B. Moreover, the diodes E270
and E271 are ciosed, thus separating channel
B from the other circuits of the amplifier.

When push-button “B” is depressed, the operation is
analogical; the tasks of the two outputs of the gating
circuit aud those of the keying diodes are mutually in-
terchanged.

When push-button “ALT.” is depressed, the pulse
from the gating circuit is applied to switching transis-
tors E369 and E372 which open and close alternate-
ly, thus ensuring the opening of one channel and the
Closing of the other channel always after the termina-
tion of one sweep of the time base.

The situation is similar when the push-button
“CHOP.” is depressed, however the switching takes
place always after the elapse of 2 us.

When the push-button “A+B” s depressed,
a voltage of +12 V is on the collectors of E369 and
E372, due to the closing of transistors E371 ; thus, si-
multaneous opening of the two channels in ensured.
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obou kanalu. Pii stisknutém tlagitku X=Y je funkce
shodna s funkci tladitka ,,A", navic zajisti tato funkce
propojeni vstupu B pres synchronizaéni zesilovat
s horizontainim systémem, 10 znamena, ze signal pii-
vadény do kanalu Aje sobrazovan v ose Y, signal pfi-
vadény do kanalu B je zobrazovan v 0se X.

8.4.4. Synchronizaéni zesilovac

Synchronizatni signal je odebiran jednak pfes odpo-
rovy délic R164, R168 aR167,R169 2 koncové casti
a pres emitorové sledovace E58 a E59 z kanalu
A pies emitorové sledovace E258 a E259 v kanalu B.
Tento signal je pfiveden na kaskodovy stupen E61,
E62,E1,E2, E21, E22 aE41, E42, jehoZ horni Castje
spolecna.

Diodova hradia E3, E4, ES, E6, E23, E24, E25, E26
a E43, E44, EA5, E46 obdobné jakou hlavniho zesilo-
vace slouzi k prepinani synchronizace A, B a ALB.
Signal z této kaskody je dale zesilovan dalsim kasko-
dovym stupném, jehoz spodni cast E63, E64 je sy-
metricka, horni &ast E65 nesymetricka. Vystupni stu-
pen synchronizar‘;niho sesilovate E67, E68 je zapo-
jen jako komplementarni sledovat a jeho vystup je
propojen pfes koaxialni kabel se synchronizacnim

zesilovatem v tasové zakladné.

8.5. Casova zakladna

8.5.1. Vstupni ptepinac (1, 21 v blokovém
schématu)

Je tvofen sestavou tlatitek S9.7 az 10 v zakladné A,
S9.3 a 4 v zakladne B.

Pomoci tladitek 1ze volit- zdroj synchronizaéniho sig-
nalu bud z vertikalniho zesilovate nebo z externiho
konektoru F7 (F6 v zakladné B). Tlagitkem S9.8 je
mozno zaradit do cesty signalu vazebni kondenzator
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TV HA KHOMKY «A», HO, KPOME TOTO, B 3TOM peXXume
coefMHeH BXOA B uepe3 ycunurens CYHXpOHN3a-
um ¢C CUCTEMOW FOPU3OHTaNBHOTO OTKIOHEHWA.
370 3HAUUT, UTO CUrHaM, nopfasaembivt Ha BXOA Ka-
nana A, uzobpaxaeTtcs no ocn Y, curtan, nopasae-
Mbli B kaHan B, nsobpaxaeTcs no ocu X.

844 Ycocunpntenob cuHXxpoHn3auun

CMHXpOHVlSVIpyiOLL\Mﬁ cWrHan cHumaeTcs yepes ae-
AuTenb CONPOTUBNEHUA R164, R168 n R167, R169
C OKOHEUHOrO TpaKTa u uepes 3MUTTEpHBIE NOBTO-
puterm E58 1 E59 ¢ kaHana A 4epes amMuTTEPHDbIE
nosToputerm E258, E259 kanana B. 3107 curHan
nofaeTca Ha KackoAHYo cxemy, BepxHas 4acTb
KOTOPOW ABNAETCA o6wei: E61, E62, E1, E2, E21,

_E22 n E41, E42. flnoaHbie geHTwnv E3, E4, E5, EB,

E23, E24, E25, E26 w E43, E44, EA5, E46 anano-
[AYHO TNABHOMY YCWMTENO cnyxarv Ans _nepe-
KIIHOHEHWS1 CUHXPOHW3aLn A, B n AtB. CurHan
¢ 3TON KACKOAHOW CXembl panee ycunueaeTca no-

yacTb KOTOpPOfO
TPUYHOW, @ BEPXHAA yacts — HECUMMETPUUHON.
BoixogHOW Kackap ycwmTens CUHXPOHU3ALIUN
E67, E68 cobpaH no cxeme KOMMMEMEHTapHOro No-
BTOPVTENS ¥ €ro BbIXOA cOeAVHEH C NOMOLLIO KO-
akcuansHoro kabena ¢ ycunutenem CUHXpOHU3a-
u1u reHepaTopa pasBepTKu.

8.5. FenepaTop paB3epTkn

85.1. BxoaHo#n nepexknwovatens
(1,21 — 610K-cxema)

OH obpasoBaH CUCTEMOWN KHONMOK 59.7—10 rexepa-
topa An S9.3n4 reneparopa B.

C noMouibio KHOMOK MOXKHO Bbi6paTbh WCTOHHWUK
CHHXPOHU3NpYLowero curHana, a WMMeHHo: ycunm-
Tenb BEPTUKaNbHOro OTKAOHEHWUA WNW curHan oT
gHewHero rHespa F7 (F6 B reHepavope pa3BepTKu
B). Knonko# S9.8 MOXHO B NyTb CUrHana BeecT

When the push-button «x—Y" is depressed, the ope-
ration is the same as when push-button “A” is emplo-
yed; moreover, this mode ensures connection of the
input B to the horizontal system via the synchronizing
amplifier, which means that the signal applied to
channel A is displayed in the Y-axis, and the signal
applied to channel B is displayed in the X-axis.

8.4.4. Synchronizing amplifier

The synchronizing signal is drawn from the final se-
ction (via a resistive divider formed by R164, R168
and R167,R169), as well as from channel A (via emit-
ter followers E58 and E59), and from channel B (via
emitter followers E258 and 259). This signal is appli-
ed to a cascode stage, E61, E62, E1, E2, E21, E22
and E41, E42 with common top part. The diode gates
E3, E4, E5, E6, E23, E24, E25, E26 and E43, E44,
E45, E46, similarly as in the main amplifier, serve for
setting the mode of synchronization “A” ‘B, of
«a+B”. The signal from this cascode is amplified by
a further cascode stage, the bottom part of which
(formed by E63,E64)is symmetrical, and the top part
of which (E65) is asymmetrical. The output stage
E67, E68 of the synchronizing amplifier is connected
as a complementary follower, the output of which is
connected to the synchronizing ampilifier in the time
base via a coaxial cable. ‘

8.5. Time base

85.1. Input switches (1, 21 in the blocky
diagram) ‘
This assembly is formed by a set of push-button switl
ches S9.7 to $9.10 in time base A and $9.3 and S94
in time base B.
By means of these push-button can be selected
source of the synchronizing signal either the verticd
amplifier, or an external supply applied to the connec!
tor F7 (or F6 for time pase B). The push-button S9.¢
can be employed for inserting the capacitor C10
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C101 (C1). TlaCitkem S9.9 Ize zaradit do cesty dolno-
frekvencni propust, tvofenou R109, R110 a vstupni
kapacitou zesilovace. Pfi stisknutém tlacitku S9.10 je
zafazena hornofrekvenéni propust C102—R108.
Soucasnym stisknutim tladitek S9.9, S9.10 se na
vstup zesilovace A piivadi sinusovy signal ze sitové-
ho transformatoru pfes filtr R111, C103. Zaroven je
zablokovana automatika zakladny A.

8.5.2. Synchronizatni zesilovac (2, 22)

Zapojeni zesilovacu v zakladné A'i B je zcela shodné.
Vstupni signal je pfivadén na fidici elektrodu vstupni-
ho, polem fizeného tranzistoru E102 (E2) pres
ochranny ¢len R112, E101, (R7, E1). Vstupni impe-
dance je ur¢ena odporem R113 (R6) — 1 MQ. Z emi-
toru vstupniho tranzistoru je pres sledova¢ E103 (E3)
fizena jedna z bazi invertoru E105 (ES5), E106 (E6).
Na druhou bazi je pies sledova¢ E104 (E4) privadéno
nastavitelné stejnosmérné napéti z potenciometru
UROVEN. Potenciometrem R124 (R18) Ize dostavit
zakladni symetrii zesilovate.

Symetrickym signalem na kolektorech tranzistor(i je
proudové buzena bud dvoijice tranzistorG E107, E110
(E7, E10) nebo E108 a E109 (E8, E9) pfi zméné pola-
rity tlaCitkem -+/—. Zvolena dvojice tranzistorll pracu-
je jako stupen se spolecnou bazi. Napéti bazi jedné
dvojice je urCeno délicem R144, R145 (R37, R42),
u druhé R136, R137 (R30, R31). Spojenim odporu
R142 (R32), R135 (R29) s kostrou je otvirana jedna
nebo druha dvojice tranzistort. :

Pracovni odpory tohoto stupné jsou R149 a R150
(R43, R44).

KoHgencartop cessn C101 (C1). Kuonkon S9.9
MOXHO B NyTb CUrHanNa BKMOYNTb (OUNLTP HDKHUX
4acToT, o6pasosarHbit R109, R110 n BxogHoN em-
KOCTbIO ycunutens. MNpu Haxkaton kHonke S9.10
BKNOYeH unbTp BepxHux 4vactor C102—R108.
Mpv 0AHOBPEMEHHOM HaXaTuvm Ha KHONKWM S9.9
1 59.10 Ha BXxoAa ycunutens A nofaetcsi CUHycou-
AanbHbIA CUrHan oOT ceTesoro TpaHcdopmaropa
4epes cuneTp R111, C103. OgHoBpemeHHo npu
3TOM 3a6/10KMPOBaHa aBTOMATMKA reHeparopa pa-
3BepTku A.

852 Ycunutenb cuHXpoHU3auum
(2, 22)

Cxema ycunuteneid CUHXpOHW3ALMW reHepaTopoB
pa3sepTku A un B cosepweHHo oauHakosa. Bxog-
HOW cuUrHan noAaeTcs Ha ynpasnsiowmwin 3N1eKTpos
BXOZHOFO NoNesoro TpaHsunctopa E102 (E2) yepe3
3auwmTHyto cxemy R112, E101 (R7, E1). BxogHoe
COMpoTUBIiIEHNEe onpeaenseTcs COoNpoTUBIIEHUEM
R113 (R6) — 1 MOm. C amuTTepa BxoaHOro Tpax-
3uctopa 4epe3 nosvoputens E103 (E3) ocyule-
CTBNAETCH ynpasneHue ogHou M3 6a3 uHsepropa
E105 (E5), E106 (E6). Ha BTOpYy!o 6a3y uepes no-
BToputens E104 (E4) nonaercs perynupyemoe Ha-
nNPs>KeHne NOCTOAHHOIo ToKa, CHUMaeMoe C NOTeH-
ynometpa VYPOBEHb. TMoteHuuometpom R124
(R18) MOXHO YCTAHOBWTL OCHOBHYIO CUMMETPUIO
ycunurens. .

C noMowWblo CUMMETPUYHOTO CUrHana B Lensix Kos-
NEeKTOpoB TPaH3UCTOpa BO30YXAAETCA NO TOKY
napa Tpan3uctopos E107, E110, (E7, E10) unm npu
U3MEeHEeHUWN NONSAPHOCTY KHOMKOW +/— napa TpaH-
suctopos E108 » E109 (E8, E9). BuibpaHHas napa
TpaHaucTopos pabotaer no cxeme Kackaga ¢ o6-
wewt 6ason. Hanpsxkenne 6a3 oAHOW napbl onpe-
Adensietcn  agenutenem R144, R145 (R37, R42)
u BTOpo# 6asbl R136, R137 (R30, R31). B peayrnb-
Tate coeguHeHua conpotuenenns R142, (R32),
R135 (R29) ¢ kopnycom oTnupaeTcsi ogHa unu BTO-
pas napa TpaH3ucTopos.

HarpysouHble conpotusnieHus 3Toro kackaga —
3710 conpoTuBneHus R149 n R150 (R43, R44).

(C1) into the signal path. With push-button $9.9,
a low-pass filter, formed by R109, R110 and the input
capacitance of the amplifier, can be inserted. When
push-button $9.10 is depressed, a high-pass filter,
formed by C102 and R108, is inserted. By depressing
the push-buttons S9.9 and S9.10 simultaneously,
a sinusoidal signal derived from the mains transfor-
mer is applied to the input of amplifier A via filter
R111, C103. At the same time, automatic operation
of time base A is blocked.

852 Synchronizing amplifiers
(2, 22)

The wiring of the ampilifier in time base A is exactly
the same as that of the amplifier in time base B. The
input signal is applied to the control electrode of the
FET E102 (E2) via protective element R112, E101
(R7, E1). The input impedance is determined by the
resistor R113 (R6) — 1 MQ. One of the bases of the
inverter E105 (E5), E106 (E6) is controlled by the
emitter of the input transistor, via the follower E103
(E3). The second base obtains'DC control voltage
from the potentiometer “LEVEL” over the follower
E104 (E4). The potentiometer R124 (R18) serves for
adjusting the basic symmetry of the amplifier.

By means of a symmetrical signal on their coliectors,
either the pair of transistors E107, E110 (E7, E10), or
the pair E108, E109 (E8, E9) is current-driven when
the polarity is changed-over by means of the push-
button “+/—". The selected transistor pair operates
as a stage with common base. The voltage on the ba-
ses of one pair is determined by the divider formed by
R144, R145 (R37, R42), and that on the bases of the
other pair by R136, R137 (R30, R31). When the re-
sistor R142 (R32), or R135 (R29) is connected to the
framework, then either one pair of transistors opens,
or the other pair.

The effective resistors of this stage are R149 and
R150 (R43 and R44).
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8.53. Tvarovaci stupen (3,23)

Zakiadnim prvkem tohoto stupné je dvojice tunelo-
vych diod E113 2 E114 (E15, E16) napajena pfes
tranzistory E111, E112, (E11,E12) ze zdroje stalého
proudu R154 (R48). Tvarovaci stupef zakladny B je
navic vybaven dvojici diod E15, E16 a odpory R49,
R50.

Obé tunelové diody mohou byt nucené udrzovany ve
stavu s nizkym vystupnim napétim, je-li napéti na
hradiovacim vstupu (mezi R165 a R167 piipadné
R58 a R62) rovno nule. Pak je proud pritékaiici ze
zdroje —12 V pres R168, E115 a R158 (R64, E17
a R60) vétsi nez soudet proudu pritékajicich do tune-
lovych diod z kladnych zdrojd. Napéti na fidici tunelo-
vé diodé E113 (E15) je nizké a cela tasova zékladna
je v klidovém stavu.

Zvysi-lise napéti na hradlovacim vstupuy, dojde k ote-
vieni tranzistoru E116 (E18), uzavieni E115 (E17)
a zaporny proud do tunelovych diod pfestane prité-
kat.

Vyrovnavaci proud mezi tunelovymi diodami, prote-
kajici pres R160 (R53) a pornocny proud z odporu
R162 (R55) zabraiuje prekiopeni fidici diody E113
(E15) do stavu S vyssim napétim, dokud do tohoto
stavu neprejde zvysenym proudem tranzistoru E112
(E12) hradlovaci dioda E114 (E16). Pouze za tohoto
stavu muze zvySenym proudem tranzistoru E111
(E11) prekiopit do stavu s vy35im napétim i fidici tu-
nelova dioda E113 (E1 5). Tim je spustén béh rozmi-
taciho pribéhu. Pfi jeho skonéeni jsou obé tunelove
diody pfivedenim nulového napéti na hradlovaci

vstup opéet nucen& vraceny do stavu 5 nizkym napé-
tim.

P¥i otevieni diod E13 a E14 v zakladné B je proudem

pritékajicim {pfi stisknutém tlacitku AUT) pres R49
46

853. Kackapa ¢popmMupoBaHUA (3, 23)

OCHOBHBIM 3MIEMeHTOM 3TOro Kackaga senaeTcs
napa TyHHenbHbIX aunopos E1 13 n E114 (E15, E16),

- nuTaemas 4epes3 TPaH3nUCTOopb! E111, E112 (E11,

E12) OT UCTOYHUKA NOCTOSRHHOIO TOoKa R154 (R48).
Kackag (hopMupoBaHns reHepaTopa passBepTkit B,
Kpome TOro, ocHallleH napow awopos E15, E16
1 COMNPOTUBNEHUAMA R49, R50.

O6a TyHHEnNbHbIX AMOAA MOTYT HaxXofuTbCH B npu-
HY AUTENHHOM pexvme C NpnHy AUTENbHbIM BLIXOA-
HbIM HaNpsKeHWeM, ecim HanpshkeHne Ha BeH-
TunbHOM BXogae (Mexay R165 n R167 wwm R58
n R62) paBHO HYNo. B sTom cnydae TOK, wayumm
oT ucTouHnka —12 B uepe3 R168, E115 n R158
(R64,E17 w R60) 6onbwe Cymmbl TOKOB, NoABOAU-
MbiX K TYHHEnbHbIM pnoaam ot UCTOYHUKOB NO-
NOXKATESIbHOTO HanNpsYXeHWs. Hanpsbkenne Ha
ynpasnsiowem TYHHENbLHOM AnoAe E113 (E15) Mma-
NO ¥ BECb reHeparop pas3sepTkv HaxoauTCs B COC-
TosHun nokos. Ecin [10BLICUTL Hanpsbkexwe Ha
BEHTWNBHOM BX0Ae, TO oTnupaeTecs TPaH3ucTop
E116 (E18), 3annpaerca E115(E17) 1 oTpuyatenb-
HbliA TOK K TYHHEJbHbIM gvopam Gonblue He npote-
Kaer. Bupaeuusa»oumﬁ TOK MEXJy TyHHEenbHLIMA
avopaamn, npOTeKavoumﬁ yepe3 160 (R53),
W BCMOMOFaTeNbHbIA TOK OT conpoTUBNEHNA R162
(R55) npenaTcTayIoT ONPOKMABIBAHUIO ynpasn-
aiouwero  auopa Ei113 (E15) B cocToAHue
¢ GONbLLIUM HanNpsHKEeHVeM Ao Yex nop, noka s 370
cocTofaHne He nepenpeT BEHTUNbHLIA ANOA E114
(E16) B pesynoTare yBeNnuUeHns Toka TPaH3ucTo-
pa E112 (E12). Tonbko B 3TOM COCTOSHUM U3-3a
NOBbLILIEHHOTO  TOKa TpaHsucTopa E111 (E1Y)
MOXeT nepevwtv B cocTosHne C Oonblium Ha-
npsHKkeHnem “ ynpaanmoumﬁ TyHHenbHbIA  AVOA
E113 (E15). B pe3ynbrate aTOro 3anyuieH npsamon
X04 passepTku. focne ero OKOH4aHwA oba TyH-
HenbHbIX Anoaa B pesynbTate nojaqv Hynesoro
HaNPsOKEHNURA Ha BEHTUNbHbIA BXOA NpUHYAUTENBHO
sos3spaujalotes B COCTOSHWE C HU3KUM  Ha-
npsxeHvem.

MNpw oTnUpaHun pavopos E13 # E14 8 redepartope
pa3BepTKH B B pesynbrare npoTeKaxua Toka (npwn

8.5.3. Shaping stages (3,23)

Each shaping stage is formed by a pair of tunnel dio-
des E113 and E114 (E15 and E16), powered from
a constant current source R154 (R48) via transistors
E111, E112, (E11, E12). The shaping stage of time
base B has, in addition, a further pair of diodes E15,
E16 and resistors R49, R50.

The two tunnel diodes can be kept forcibly in a state
of low output voltage when the voitage on the gating
input (between R165 and R167, and between R58
and R62) is equal to zero. Then, the current flowing
from the —12 V supply over R168, E115 and R158
(R64, E17 and R60) is higher than the sum of the cur-
rents flowing into the tunnel diodes from the positive
supplies. The voltage across the control tunnel diode
E113 (E15) is low, and the whole time base is in the
quiescent state.

When the voltage on the gating input increases, tran-
sistor E116 (E18) opens, transistor E115 (E17) clo~
ses, and the negative current ceases to flow into the
tunnel diodes.

The equalizing current between the tunnel diodes,
when flows via R160 (R53), and the auxitiary current
flowing from resistors R162 (R55), prevent control di-
ode E113 (E15) from reversing into the state of highet
voltage, as long as gating diode E1 14 (E16) does not
change-over into this state due to the increased cur-
rent of the transistor E112 (E12). Only in this state
can the control tunnel diode E113 (E15) also reverse
into the state of higher voltage, as a result of the in-
creased current of transistor E111 (E11). Thus, the
sweep operation has been started; when it terminaj
tes, the two tunnel diodes are returned forcibly int
the state of low voltage by the application of zero vol
tage to the gating input.

When the diodes E13 and E14 in time base B ar
open, the positive current flowing through the tunn



trvale zvy$en kladny proud protékajici tunelovymi dio-
dami. Obé tunelové diody pak reaguji pouze na uro-
ver napéti na hradlovacim vstupu obvodu, zmény
proudu tranzistortl E11 a E12 nemaji na stav obvodu
vliv. Zakladna spousti dal$i rozmitaci prihéh ihned po
zvyeni napéti na hradlovacim vstupu.

8.5.4. Ridici zesilovac (4, 24)

Timto stupném je impuls pfivedeny z fidici tunelové
diody E113 (E15) zesilen a upraven pro ovladani inte-
gratoru, prisvétlovaciho zesilovate a pomocnych vy-
stupli.

Zakladem obvodu je symetricky diferencialni zesilo-
vaé tvofeny tranzistory E10 aE15 (E112aE113 v B)
se spoleénym emitorovym odporem R18 (R118). Na
jeho levy vstup je zapojena fidici tunelova dioda. Ze-
sileny impuls pro ovladani integratoru je odebiran
z kolektoru E15 (E113) pfes E114 a E13 (E110,
E109) na emitor tranzistoru E16 (E108). Proudovym
impulsem z kolektoru E10 (E112) je pres R17 (R117)
fizen prisvétlovaci zesilovac.

Cast proudového zdvihu tohoto tranzistoru je pfiva-
déna pres R14, R16 (R114, R116) do stupné se spo-
le¢nym emitorem E7 (E102), z jeho kolektoru jsou
ovladany pomocné funkce a vystupy.

Pracuje-li zakladna A v rezimu AUT bez spoustéciho
signalu, je Fidici tunelova dioda ve stavu s nizkym na-
pétim. Pfitom je diferenciaini zesilovaC oviadan napé-
tim z hradlovaciho obvodu pfivadénym do baze E15
pres déli¢, tvoreny R26, E17 a R21. :

HakaTon kKHonke ABT.) uepe3 R49 nNOCTOAHHO MO-
BbILLEH NONOXUTENbHLIA TOK, NMPOTEKAOWUA Yepe3
TyHHenbHble avoAabl. O6a  TyHHenbHbiX  AnoAaa
B 3TOM CNy4ae pearupyloT TONbKO Ha YpOBEHb Ha-
NPAXKeHUsT Ha BEHTWbHOM BXO4e CXeMbl B TO
BpeMs, Kak U3MeHeHWe ToKa TPaH3ucTopos E11
v E12 He okasbiBaeT BMMAHNA HA COCTOSIHUE CXe-
Mbl. FeHepaTop PasBepTKy 3anyckaeT cregyloumi
npaMOW XOf, Cpasy >Xe nocrne noBbliueHns Ha-
NPs>KEHUsi HA BEHTUNBEHOM BXoge.

854 Ynpasnsitownia ycunurens
(4, 24)

C nomouiblo 3TOr0 Kackaja WMMynsc, NocTynaio-
WUt OT ynpasnaiowero TyHHensHoro avoga E113
(E15), ycunueaeTtcs v (popmupyeTcs AnA ynpasne-
HUS  MHTErpaTopoM, ycunurenem  nNoACBeTKU
W BCNOMOraTesibHbiMU BbIXO4aMU. '

OCHOBHOM 4acTbi0 CXEMbl SABMNAETCA CUMMe-
Tpu4HbIR - AndbdepeHymancHbin - yCunuTenb, Co-
6paHHbin -Ha TpaHsucTopax E10 v E15 (E112
u E113 8 B) ¢ 06unM 3MUTTEPHBLIM CONPOTUBNEHN-
em R18 (R118). K ero nesomy Bxo4y nofaxkno4eH
yNpaBnsoWmuin CUrHanbHbIA AMo4. YCUNeHHbl M-
nynbc YnNpaBReHwa WHTErpatopom CcHuUmaeTcs
¢ konnektopa E15 (E113) uepes E14 u E13 (E110,
E109) n nogaetcs Ha amuTTep TpaHauctopa E16
(E108). 'VIMnynbcoM TOKa OT KOMMEeKTopa E10
(E112) uepe3 R17 (R117) ocyujecTBnseTcs ynpa-
BNeHve ycunutenem noACBeTKW.

YacTb TOKa 3TOro TpaH3ucTopa nopgaerTcs yepes
R14, R16 (R114, R116) B kackag ¢ o6wum amuTTe-
pom E7 (E102) v curHanom ¢ amutTepa nocnepHe-
r0O OCYyLecTBNAeTCs ynpasfieHvue Bcrnomorarenb-
HbIMU DYHKLUSIMU ¥ BbIXO4AMU.

Ecnu redepatop passeptkw A pabortaer
B pexume ABT. 6e3 curHana sanycka, To ynpa-
BNSIOWMA TYHHENbHLIK AN04 HAXOAUTCS B COCTOA-
HUM C HU3KUM HanpsbkeHuem. Mpu atom audde-
peHuuansHbiF  ycunuTens  ynpasnsetca  Ha-
fIPSOKEHNEM BEHTUNLHOW CXEeMbl, NMOAaBAEMbIM Ha
6asy E15 uepes penurtens, ofpasosaHHbii ane-
meHTamun R26, E17 n R21.

diodes increases due to the currrent flowing through
R49 when push-button “AUT.” is depressed. The two
tunnel diodes respond only to the voltage level on the
gating input of the circuitry; changes in the currents of
the transistors E11 and E12 have no influence. A fur-
ther sweep of the time base starts immediately after
a voltage rise on the gating input.

854. Control amplifiers (4, 24)

This stage increases and processes the pulse ap-
plied from the control tunnel diode E113 (E15) for
controlling the integrator, the beam modulating ampli-
fier, and the auxiliary outputs.

This stage is basically a symmetrical differential am-
plifier formed by transistors E10 and E15 (E112 and
E113in channel B) with common emitter resistor R18
(R118). The control tunnel diode is connected to the
left-hand input. The amplified pulse for controlling the
integrator is drawn from the collector of E15 (E113)
via E14 and E13 (E1f0, E109), and applied to the
emitter of transistor E16 (E108). The beam moduia-
ting amplifier is controlled over R17 (R117) by a cur-
rent pulse taken from the collector of E10 (E112).
A part of the current deviation of this transistor is ap-
plied over the resistors R14, R16 (R114, R116) to the
stage E7 (E102) with common emitter, from the coi-
lector of which are controlled the auxiliary functions
and outputs.

When time base A operates in the mode “AUT.”
without a triggering signal being applied, then the
control tunnel diode is in the state of low voltage. The
differential amplifier is controlled by a voltage drawn
from the gating circuit and applied to the base of E15
via a divider formed by R26, E17 and R21.
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855. Integrator (5, 25)

Jako zdroj linearniho pilového pribéhu je v pfistroji
pouzit Millerdv integrator, tvofeny zesilovatem se
sledovatem z MOSFE tranzistoru E19 (E114) na
vstupu a stupném se spoleénym emitorem E22
(E117) na vystupu. Mezi vstupem a vystupem zesilo-
vace je zapojena zpétnovazebni kapacita Cx nabije-
na z nastavitelného pomocného zdroje E23 (E118)
pres Rx.

Toto nabijeni probiha pouze tehdy, je-li dioda E13
(E109) oteviena impulsem z vystupu zesilovace fidi-
ciho impulsu. Tim je uzavien tranzistor E16 (E108)
a proud pritékajici pfes Rx nabiji pouze kondenzator
Cx. Na kolektoru tranzistoru E22 (E117) vznika line-
amé kiesajici napét, kterym je pres odpor R33
(R133) fizeno horizontaini rozmitani osciloskopu.

Je-li impulsem z fidiciho sesilovate uzaviena dioda
E13 (E109), otevie se tranzistor E16 (E108) proudem
uréenym R22 (R122). Tento proud zacne vybijet Cx
tak dlouho, dokud napéti na kolektoru E22 (E117) ne-
dosahne +12 V. Tim se uvede do Cinnosti symetricky
sesilovat tvofeny tranzistory E1 a E2 (E104 a E106).
Zesilovat je vyvazen, je-li napéti na bazi tranzistor(
E1 a E2 (E104 a E106) stejné. Proud tranzistoru E2
(E106) pak pravé kompenzuje rozdil mezi nabijecim
proudem z Rx a vybijecim proudem danym R22
(R122).

8.5.6. Zastavovaci obvod (6, 26)

Obvod je tvofen dvéma tranzistory ve spole¢ném
pouzdru E24 (E1 19) zapojeny jako diferenciaini zesi-
lovaé s kapacitni kladnou zpétnou vazbou kondenzé-
torem C12 (C108). Linearni rozmitaci napéti z integ-
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855 Wunterpatop (5 25)

B KauecTsBe KUCTOHHWKA nvHenHo NMNooopasHoro
curHana B npubope ucnone3osan wHTEerpaTop
Munniepa, Co6paHHbii Ha ycunurene ¢ nosTopuTe-
fnemM C NONeBbIM TPaH3NCTOPOM MOC®E E19
(E114) Ha Bxoae ¥ KACKaAOM C OBUM IMUTTEPOM
E22 (E117) Ha BbixoAe. Mexpgy BXOAOM
1 BLIXOJOM YCUIMTENs UMeeTch emKocTb obpar-
vom ceaau Cx, 3apsxaemas OF perynupyemoro
BCIOMOraTesibHoro NCToYHUKA E23 (E118) 4epes
Rx.

3apagxa ocywecTBNAeTCA TONbKO B TOM Cny4ae,
ecnv agvopa E13 (E109) oTnep’ MMNYNBCOM C BbIXO-
Aa ycunurens ynpasnsiowero uMnynsca. B pe-
ayneprate 3Toro 3anept TpaH3nCTop E16 (E108)
U TOK, NpoTeKauwmia Jepes Rx, 3apshkaeT TONbKO
konpeHcatop Cx. Ha konnekrope Tpax3ucTopa
E22 (E117) BO3HUKAET NVHENHO yMeHblaloweecs
HanpsHkeHue, C NOMOLLLIO KOTOpOro Yepes conpo-
tuenenve R33 (R133) OCYyWEeCTBNAETCH OPU30H-
TanbHas pa3BepTka ocLMNAocKoNa.

ECAn MMNYNECOM U3 YNpaBristollero ycwnurensi 3a-
nept avopg E13 (E109), TO OTNUPAETCA TpaH3ncTop
E16 (E108) TOKOM, onpepensemMbim R22 (R122).
A70T TOK paspsxaeT Cx [o Tex nop, noka Ha-
npshkerue Ha xonnekTope E22 (E117) He poctwr-
weT 3Hadenun +12 B. B aT0T MOMEHT Ha4uHaeT pa-
60TaTh CUMMETPWHHBIA ycunutess, cobpaHHbil Ha
TpaHaucTopax E1 u E2 (E104 n E106). Yeunutenb
HAXOAWUTCA B PABHOBECWW, ecnn Hanpsikenue Ha
Haszax TpaH3ucTopoB E1 u E2 (E104 n E106) 0oav-
HakoBo. TOK TpaHsucTopa E2 (E106) B 3TOM
cnydae Kak pas KOMMEHCVPYET pasHully Mexay
TokOM 3apsaa depe3 Rx v TOKOM paspapa yepes
R22 (R122).

8.56. Cxema 0CTaHOBKHW (6, 26)

Cxema cobpaHa Ha AByX TpaHauctopax B obuem

kopnyce E24 (E119), kOoTOpLIE BKNIOYEHbl NO Cxeme
Aud)(bepeuuwanbnoro ycunutens €MKOCTHO No-
FIOXUTENbHON ob6paTHOM CBA3bIO, obecnednsaemon
KOHAEHCATOPOM C12 (C108). JlunenHoe Hanpsxe-

~

8.5.5. Integrators (5. 25)

The BM 566A oscilloscope employs Miller integrato
as sources of linear sawtooth waveforms. Each int
grator is formed by an amplifier with a follower whi
employs 2 MOSFET-type transistor E1 9 (E114)att
input and a stage with common emitter E22 (E1 17)
the output. Between the input and the output of t
amplifier is a feedback capacitor Cx which is charg
by an adjustable supply E23 (E118) via Rx.

This charging of Cx takes place only when the di
E13 (E109) has been opened by a pulse from
control pulse amplifier. Then, the transistor El
(E108) is closed and the current flowing through
charges only the capacitor Cx. On the collector
transistor E22 (E117), a linearly decreasing voltage
created which controls the horizontal sweep of ¢
oscilloscope via resistor R33 (R133). When the dio
E13 (E109) is closed by a pulse from the control a
plifier, transistor E1 6 (E108) opens by the current d
termined by R22 (R122). This current discharges
until the voltage on the collector of E22 (E117) re
ches +12 V. Thus, the symmetrical amplifier, form
by the transistors E1 and E2 (E104 and E106), is
in operation. This amplifier is balanced when the v
tages on the bases of transistors E1 and E2 (E1
and E106) are equal. The current of transistor
(E106) just exactly compensates the difference b
ween the charging current flowing through Rx and
discharging current given by R22 (R122).

8.5.6. Stopping circuits (6, 26)

Each stopping circuitis formed by two transistors

(E119) in a common sleeve and connected as a di
rential amplifier with positive feedback implemen
by capacitor C12 (C108). ‘The linear sweep volt
taken from the integrator is applied to the base of



ratoru je pfivadéno na bazi levého tranzistoru pfes
kompenzovany deéli¢ R38, C11, R39 (R138, C107,
R139).

Dosahne-li napéti na vystupu délice nuly, dosahl za-
roven i vystupni prubéh integratoru pozadované am-
plitudy. Napéti pravého kolektoru se snizi a po zpra-
covani tohoto impulsu dal$imi obvody dojde
k vraceni integratoru do klidového stavu.

8.5.7. Hradlovaci obvod (7, 27)

Tento obvod je Fidicim prvkem rozmitaciho generato-
ru. Je vytvoren jako RS klopny obvod ze dvou hradel
s vystupy 03 a 06 v 10 2 (v zakladné B vystupy 03
ao06 vIiO101). .

Je-li vystup 03 ve stavu 0, je zablokovan tvarovaci
stupen a zakladna nemdze spustit. Po pfivedeni za-
porného impulsu na vstup 05 dojde ke zméné stavu
RS obvodu a tim k odblokovani tvarovaciho stupné.
Do RS obvodu zakladny A je tento impuls pfivadén
z obvodu zadrze (8 v blokovem schématu) nebo z ob-
vodu pro jednorazové spousténi (10 v blokovém
schématu) podle polohy tlacitka S8.4.

Do RS obvodu zakladny B je impuls pfivadén ze
zpozdovaciho obvodu. K vraceni RS obvodu do vy-
choziho stavu musi byt na vstup 01 pfiveden zaporny
impuls ze zastavovaciho obvodu. V zakladné
A muze byt impuls pfiveden i z vystupu tvarovade za-
stavovaciho impulsu (vystup 03 [O 3), dosahne-li roz-
mitaci prubéh zakladny B vrcholu dfive nez v zaklad-
né A. Podobné zakladna B muze byt zastavena pred-
¢asné impulsem pfivedenym ze zakladny A pies dio-
du E122 a odpor R166.

HUEe pasBepTku C BbIXOAa MHTerpaTopa nogaercs
Ha 6asy NeBQro TpaHaucTopa Yyepes KOMMNEHCUpPo-
BaHHbIM aenutens R38, C11, R39 (R138, C107,
R139).

Korga Hanpsxexvne Ha Bbixoge penutens obpa-
LaeTcA B HOMb, BbIXOQHOW CUrHanm wHTerparopa
Aocturaet Tpebyemon amnnutyabt. HanpsxeHue
NPaBOro KOMMeKTopa yMeHbIaeTCcs u nocne o6pa-
60TKy uMNynbca B NOCNeAyloWMX Kackagax vHTe-
rpaTop BO3BpaLaeTCs B COCTOSIHUE MOKOS.

8.5.7. BentunbHan cxema (7, 27)

3JTa cxema SBNSETCH YNPasNsiOWUM 3MEMEHTOM
resepartopa passeptku. OHa npegcrasnsieT cob6on
Tpurrep Tuna RS, cocToawmn 3 AByx BeHTUNen
¢ Beixogamy 03 u 06 B 10 2 (B reHepaTope paasepT-
ku B Bbixoabt 03 n 06 8 10 101).
Ecnu Beixog 03 B cocTonHum 0, TO Kackag bopmu-
poBaHusi 3a6NOKMpPOBaH 1 3anyck feHepaTopa pa-
3BEPTKU HEBO3MOXeH. [Tocne noagaum oTpuuarenn-
HOTO umnynbsca Ha Bxof 05 umeetr MecTo namexe-
Hue cocTosHus Tpurrepa RS, B pesynbtaTte uyero
cHuMaeTcs 6n1okupoBka kackaga hopMupoBaHus.
B tpurrep RS renepartopa pa3sepTku (8 Ha Gnok-
CXeme) UNn U3 Cxembl O[RHOKPATHOFO 3anycka (10
Ha 6nok-cxeme) B 3aBUCUMOCTM OT NOSIOKEHUS
KHONKY S8.4,
B Tpurrep RS renepatopa passeprku B mmnynbc
nopaeTcs U3 cxembl 3aaepxku. [ins peesepcuposa-
HUa Tpurrepa RS B UcxoaHoe COCTOsIHME Ha BXOf,
01 pgonxeH nogasartsCA oTpULATENIbHBIA UMNYNLC
M3 CxeMbl OCTaHoBKW. B reHepatope passeprku
A UMNYNLC MOXXEeT CHUMATBLCA U C BbIXOZAa Kackaja
hopMUPOBAHWA MMNYNbCA OCTAHOBKW (Bbixos 03
IO 3), ecnu curnan passepTku reHepartopa B po-
CTUraeT MakcyMmyma paHblig curHana pasBepTKuy
~reHepatopa A. AHanOrM4YHO reHepaTop pa3sepTKu
B MOXeT 6biTb NpexaeBpeMeHHO OCTaHOBNEH UM-
nynLCOM OT reHepaTopa pasBepTku A depes avwoa
E 122 u conporusneHue R166.

left-hand transistor via a compensated divider formed
by R38, C11, R39 (R138, C107, R139). ~

When the voltage on the output of the divider reaches
zero, also the output waveform of the integrator rea-
ches the required amplitude. The voltage on the right-
hand collector becomes reduced and after this pulse
has been processed by further circuits of the oscillos-

-cope, the integrator returns into the quiescent state.

8.5.7. Gating circuits (7, 27)

These circuits control the scanning generator. Each
is an RS flip-flop circuit composed of two gates in the
integrated circuit 10 2 with outlets 03 and 06 (in time
base B, in 10 101 with outlets 03 and 06).

When outlet 03 is in the state zero, the shaping stage
is blocked and the time base cannot start. After the
application of a negative pulse to inlet 05, the state of
the RS flip-flop circuit changes and thus the shaping
stage becomes unblocked. This pulse in time base
A is applied either from the retaining circuit (8 in the
block diagram), or from the circuit for one-shot trigger-
ing (10 in the block diagram), depending on the se-
tting of the change-over push-button switch S8.4.

in time base B, the negative pulse for the RS flip-flop
circuit is taken from the delaying circuit. For returning
the RS fiip-flop circuit into the initial state, a negative
pulse taken from the stopping circuit must be applied
to inlet 01. in time base A, this pulse can be taken al-
so from the output of the shaper of the stopping pulse
(outlet 03 of IO 3) when the sweep waveform of time
base B reaches its peak before that of time base A.
Similarly, time base B can be stopped prematurely by
a pulse taken from time base A via diode E122 and
resistors R166.
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8.5.8. Obvod zadrze (8)

Obsahuije vybijeci tranzistor ES, zadrzovy kondenza-
tor Cz a diferencialni zesilovac, vytvoreny ze dvou
tranzistortl ve spoleéném pouzdie E26. Probiha-li
v integratoru nartst rozmitaciho prubéhu, je ve stabi-
lizacnim zesilovadi otevien tranzistor E1. Spadem na
odporu R6 je otevien vybijeci trazistor ES a zcela vy-
bit kondenzator Cz. Vystup diferencialniho zesilovace
(levy kolektor E26) je udrzovan ve stavu s vys$sim na-
pétim a2 do skon&eni aktivni Casti rozmitaciho priibé-
hu a opétného nabiti kondenzatoru Cz. Vystupnim
zapornym impulsem je pak fizen hradlovaci obvod.

8.5.9. Elektronicky piepinac (9)

Zakladnim prvkem je RS klopny obvod z hradel s vy-
stupy 08 a 11 v IO 3. Jeho vystupy je otevieno bud
hradlo s vystupem 11 pfi spouSténém provozu, nebo
hradlo s vystupem 08 v |0 2 pfi volném béhu zaklad-
ny. Pfichazi-li spoustéci signal do zakladny v dosta-
teéné kratkych intervalech, zistane RS obvod ve sta-
vu s vy$sim napétim na vystupu 08, tim i oteviené
hradlo s vystupem 11 v 10 2 a zakladna pracuje jako
spousténa.

Nepfichazi-li spoustéci signal ani po uréené dobé, vy-
jde z tasového obvodu automatiky (11 v blokovem
schématu) zaporny impuls na vstup 13 RS klopného
obvodu. RS obvod zméni stav, otevie hradlo s vystu-
pem 08 v 10 2.

Tim se uzavie smyéka ovladani integratoru a rozmi-
taci generéator zatne pracovat zcela volné s maximal-
nim opakovacim kmitoctem. .

Objevi-li se opét spoustéci signal, vyjde ze soucino-
vého obvodu (12 v blokovém schématu) zaporny im-
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858 Cxema 3agaepxku (8)

OHO COAEPXUT paspafHbil TPAH3UCTOP ES5, KOH-
pencartop 3agepxku C, v AnddepeHumanbHbIn
ycunutenb, COOpaHHLIW Ha [ABYX TpaH3uCTOopax
8 obuiem kopnyce E26. Ecnu B uHTerpatope Ha-
pacTaeT CwrHar passepTku, TO B ycunutene cra-
6unuaaumm oTnepT Tpauauctop E1. B pesynbrarte
nafieHns HanpshKeHus Ha conpoTnBneHun R6 ot-
nepT paspsaHbii TPaH3UCTOP E5 v NONHOCTLIO pa-
apsken xoHpencatop C,. Beixop nundbdhepenum-
ANLHOTrO yCUWUTENs (Nesbiil KONNeKTop E26) noa-
[lePKUBAETCH B COCTOAHMA C GONee BbICOKNM Ha-
NPsHYKEHNEM BNMOTb 40 OKOHYAHUA NPsiMoro xoAa
pa3BepTKW ¥ NOBTOPHOrO 3apsija KoHAeHcarTopa
C,. BoixogHou OTPVUATENbHLIN UMMYNbC CRYXUT
[NS yNPaBIeHU BEHTUNbHOW CXEMOWN.

8.59. ONEKTPOHHbLIN KOMMYTATOP (9)

OCHOBHbIM 3MIEMEHTOM ABNAETCA TpUrrep tuna RS,
coBpaHHbLIA HA BEHTUNAX C BLIXOAAMA 08un 11810
3. Ero BbIXOAHbIE CHrHanbl OTNVPAKT BEHTUNb
C BbIXOZOM 11 NpW pexxume 3anycka uiv BEeHTUb
¢ Bbixonom 08 B |0 2 npu_pa6ote redeparopa
B pexxume astokonebanwin. Ecnu curHan sanycka
nocTynaeTt B reHepaTop passepTku ¢ AOCTaTo4HO
KOPOTKMM NEepUnofoM, To Tpwurrep RS ocraetca
B COCTOSIHUM, COOTBETCTBYIOWEM 6onee BbICOKOMY
Hanpskennio Ha Bbixofe 08, B pesynbrare 4ero
oTNepT BEeHTUNb C BbixoAaoM 11 MHTEerpansHon Mu-
kpocxembl O 2 u reHepaTop PasBepTku paboraeT
B peXxume 3anycka.

Ecnu curdan 3anycka He nocTynaeTt, 1O fnocne
onpefeneHHOro BPEeMEeHU CXema BpemeHn asToMa-
Tuky (11 Ha 6nok-cxeme) BbiaaeT oTpyyaTenbHbLIA
uMmnynec Ha Bxog 13 Tpurrepa RS. MNocnegxni na-
MEHSIeT CBOe COCTOsIHWe, OTnMpaeTcs BEHTUNb
¢ Beuixogom 08 10 2. B peaynbrate 37T0r0 3ambl-
KaeTCs Lenb YNpaBneHua WHTerparopom u redepa-
TOp Pas3BepTKW HaumHaeT paboTaTtb B peXxnume as-
ToKOne6aHWi C MaKCUManbsHOW HacTOTOW NoBTOpe-
HUSA.

Mpy nossnexun curHana sanycka cxema npovise-
perva (12 Ha 6nok-cxeme) BbiAaeT oTpuuarent-

8.5.8. Hold off circuit (8)

This circuit consists of discharging transistors ES, re-
taining capacitor Cz, and a differential amplifier
formed by two transistors E26 mounted in a common
sleeve. When the sweep waveform in the integrator
increases, transistor E1 in the stabilizing ampliier is
open. The voltage drop across resistor R6 opens dis-
charging transistor E5 and the capacitor Cz is dis-
charged completely. The output of the differential
amplifier (left-hand collector of E26) is kept in a state
of higher voltage up to the termination of the active
part of the sweep waveform and the recharging of ca:
pacitor Cz. Then, the gating circuit is controlled by th
negative output puise.

8509. Electronic switch (9)

The basis of this circuit is an RS flip-flop circuit con-
sisting of an integrated circuit O 3 with outlets 08 and
11. These outlets keep open either the gate in 10 2
with outlet during triggered operation, or the gate in
IO 2 with outlet 08 when the time base runs freely. If
the triggering signal for the time base arrives at suffi-
ciently short time slots, then the RS flip-flop circuitre-
mains in the state of higher voltage on outlet 08 and
thus also the gate in IO 2 with outlet 11 remains open
and the time base operates in the triggered mode.

If the triggering signal does not arrive even after the
predetermined time, then the timing circuit of the au-
tomatic control (11 in the block diagram) issues a pul-
se for inlet 13 of the RS flip-flop circuit; this circuit re-’
verses and opens the gate in 10 2 with outlet 08.
Thus, the loop for controlling the integrator becomes
completed and the sweep generator starts to operate
quite freely at maximum repetition frequency.

At the arrival of the triggering signal again
a negative pulse issued by the AND circuit (12 in the



puls na vstup 09 RS klopného obvodu a vrati jej do
puvodniho stavu, kdy zakladna opét pracuje jako
spousténa. Pfi uvolnéni tlacitka AUT je na vstup 09
RS klopného obvodu trvale pfivedena aroven log. 0.
Zakladna pak pfi pfitomnosti signalu pracuje jako
spousténd, bez signalu je v klidu.

8.5.10. Obvod pro jednorazové
spousténi (10)

Samostatna tisténa deska tohoto obvodu je umisténa
v predni Casti zasuvné jednotky na tladitkach S8.4
a S8.5. Pii stisknuti tlacitka S8.4 mize byt obvod od-
blokovan impulsem z obvodu za&drze (8 v blokovém
schématu), pfivedenym pfes doinofrekvenéni pro-
pust R170, C170 na vstup integrovaného obvodu. Po
stisknuti tladitka $8.5 se objevi na vystupu obvodu
(vystup 8 v 10) jediny impuls, kterym je prekiopen
hradlovaci obvod (7 v biokovém schématu).

Je-li ttacitko $S8.4 v uvolnéné poloze, je obvod zadrze
pfimo propojen do hradlovaciho obvodu.

8.5.11. Casovaci obvod
automatiky (11)

Obvod urcuje dobu od skon¢eni posledniho spousté-
ného béhu rozmitaciho pribéhu do pfepnuti na volny
béh. Casovaci ¢len je vytvofen z odporu R57 a kon-
denzatort C14 a C15. impulsem, kterym je blokovan
spoustéci obvod, je souasné pres invertor (vystup 8
v 10 1) a diodu E36 vybijen tasovaci ¢len. Je-li doba
mezi vybijecimi impulsy delsi nez Casova konstanta
tasovaciho ¢lenu, vzroste napéti na kondenzatorech
C14 a C15, nabijeci proud z odporu R57 otevie pres
diiodu E35 tranzistor E38. Multilvibrator, vytvoreny
komplementarnimi tranzistory E37 a E38, vyrabi na

HbIA UMNYNbC, NOCTYyNawWmuk Ha Bxog 09 Tpurrepa
RS, kKoTOpbit nepexoauT B MnpeXxHee COoCTosiHne,
npyw KOTOPOM feHepaTop passepTku pabortaeTr
B pexxume 3anycka. lNpu ocBob60XaeHUU KHOMKU
ABT. na sxog 09 tpurrepa RS noctosiHHO nogaeT-
cfa yposeHb nor. 0. FeHepaTop pasBepTKu B ITOM
cnyyae npu HanuuauMM  curHana  pabortaet
B pPeXUMe 3anycka, a Npu OTCYTCTBUM CuUrHana He
paboTtaer.

8.5.10. Cxema OQ4HOKpPATHOTO
3anycka (10)

CamocTosiTencHas nnara ne4atHoro MOHTaXka
3TON CXeMbl pacrnosfioXKeHa B nepenHen 4acTu Bbli-
ABWKHOro 6noka Ha kHonkax S8.4 w S8.5. lMpu
HaXaTun KHONKYU S8.4 MOXeT ObiTb CHATA ONOKK-
pOBKa CXEMbl UMMYNBCOM U3 CXEMbl 3aaepxKu (8
Ha 6nok-cxeme), nogasaembiM 4depes unbTP
HWKHUX YacToT R170, C170 Ha Bxog MHTErpansHon
cxembl. [Tocne HaxkaTus Ha kHonky S8.5 Ha Bbixoge
CXeMbl (BbIXO4 8 MUKPOCXEMb!) NOABNSIETCA eAuH-
CTBEHHbIX UMNYNBC, KOTOPLIK ONPOKNALIBAET BEH-
TUNBHYIO cxemy (7 Ha 6nok-cxeme).

Ecnn kHonka S8.4 B cBOGOAHOM MOMOXEHWW, TO
cxema 3aflepXXKu HenocpeicTBEeHHO COeAuHeHa
C BEHTUNLHON CXeMOMn.

8.5.11. Cxema ynpasneHus
asTomaTukown (11)

Cxema onpefienset BpeMsi OT OKOHYaHuUA nocnepg-
HEro 3anyujeHHoOro NPSIMOro Xo4a pasBepTKu A0

‘MOMEHTa NepeKkNoYeHus B pPeXxum asTokoneba-

Huit. Llenouka BpemeHu 06pas3oBaHa pe3vcToOpoM
R57 v koHpgeHcaTopamu C14 n C15. Umnynec, KO-
TOpbi 6I0KUPYeT Cxemy 3anycka, 04HOBPEeMEeHHO
yepes uHsepTop (Buixoa 8 B 10 1) u anog E36 pa-
3psxaeT Uenouyky BpemeHwn. Echu Bpems mexay
paspsigHbiMuM  uMnynecamu  6OfbWwe NOCTOSIHHOW
BPEMEHW Leno4kK, TO HanpshkeHne Ha KoHAeHca-
Topax C14 n C15 Bo3pacraeT 3apafjHbih TOK, CHU-
Maembii ¢ pe3auctopa R57 oTnupaeTt TpaH3ucTOp
E38 uepes guopn E35. MyrnbtuBubparop, cobpaH-
Hbil Ha KOMMNMEeMeHTapHbIX TpaHauctopax E37

block diagram) reaches intet 09 of the RS flip-flop cir-
cuit and returns it into the original state when the time
base operates again in the triggered mode. When the
push-button “AUT.” is released, log. 0 is applied per-
manently to inlet 09 of the RS flip-flop circuit. Then,
when a signal is present, the time base operates in
the triggered mode; when a signal is not present, the
time base is idle.

8.5.10. Circuit for one-shot
triggering (10)

The separate printed circuit board which forms this
circuit is in the front part of the plug-in unit mounted
on the push-buttons S8.4 and S8.5. When push-but-
ton S8.4 is depressed, the circuit can be unblocked
by a pulse from the retaining circuit (8 in the block di-
agram), applied to the input of the integrated circuit
via low-pass filter R170, C170. After depressing
push-button $8.5, one single pulse appears on the
output of the circuit (outlet 8 of the integrated circuit)
and reverses the gating circuit (7 in the block dia-
gram).

When push-button S8.4 is released, then the retai-
ning circuit is connected directly to the gating circuit.

8.5.11. Timing circuit of the
automatic control (11)

This circuit determines the time which has to elapse
from the termination of the last triggered sweep wa-
veform to switching over to free run. The timing ele-
ment is formed by resistors R57 and capacitors C14
and C15. The pulse which blocks the triggering circuit

simultaneously discharges the timing element via the

inverter.in integrated circuit IO 1 with outlet 8 and the
diode E36. If the time slot between the discharging
pulses exceeds the time constant of the timing ele-
ment, then the voltage on the capacitors C14 and
C15 increases and the charging current of resistor
R57 opens transistor E38 via diode E35. The multivi-
brator, formed by complementary transistors £E37 and
E38, produces negative pulses on the collector of
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kolektoru E38 zaporné impulsy. Jimi je RS obvod
v elektronickém pfepinaci (9 v blokovém schématu)
uveden do stavu, pii kterém rozmitaci generator vol-
né bézi.

Casovaci obvod automatiky muze byt vyfazen z Cin-
nosti uvolnénim tiacitka AUT. Pak jsou proudem za-
porného zdroje pies R55 a E34 ¢asovaci kondenza-
tory C14 a C15 udrzovany trvale ve vybitém stavu.
Zaroven je pres R54 elektronicky ptepinac trvale udr-
yovan ve stavu pro spoustény provoz.

8.5.12. Soudinovy obvod (12)

Tento obvod uréuje okamzik prepnuti z volného béhu
rozmitaciho generatoru zpét na spoustény provoz po
vyskytu prvniho spoustéciho impulsu.

Obvod tvofeny tranzistorem E31 a diodami E28, E29
srovnava stav na vystupu elektronického pfepinace
pfi volném béhu rozmitaciho generatoru (vystup 08
v 10 2) se stavem na pomocném vystupu fidiciho ze-
silovace (E7). Je-li fidici tunelova dioda E113 (ve
spoustécim obvodu) ve stavu s nizéim napétim, jsou
stavy na vstupech soudinového obvodu vzajemne in-
verzni a jeho vystupni napéti z(istava na vyssi trovni.

Dojde-li po pfichodu spoustéciho signalu k pre-
klopeni tunelové diody E11 3 do stavu s vy3sim napé-
tim, pfestane impuls na pomocném vystupu fidiciho
zesilovace byt inverzni k impulsu z vystupu elektro-
nického prepinace. Na vystupu soutinového proudu
se objevi zaporny impuls, ktery pieklopi elektronicky
prepina¢ do stavu pro spoustény provoz. Zpozdovaci
glen L1 slouZi k vytovnani rozdilného prachoziho

zpozdéni signald.
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u E38, oipabaTbiBaeT oTpulaTensHbie VMNYNbCbI HA
xonnextope E38. Bnaronaps 3TM umnynecam Tpur-
rep RS 2aneKTPOHHOrO kommyTaTtopa (9 Ha 6nok-cxe-
Me) NepeBomnTCA B COCTORHNE, NPY KOTOpPOM reHepa-
Top pa3sepTku paboTaeT B pexvme apToKoNe6aHun.
Cxema BpeMeHy AaBTOMATUKWU moxeT ObiTb  Bbl-
K/moyeHa nyTem 0CBOGOXAEHUS kHonku ABT.
B aToM cnydae B pe3ynsrate ToKa WUCTOUHUKA OTPU-
UaTeNbHOTO HaNPsHKEeHWA, npoTeKarowero 4epes R55
w E34, xonpewncatoper C14 w C15 NOCTORAHHO
YAEpX1BaoTCH B pa3psKEHHOM COCTORHUU. OpHo-
BPEMEHHO Yepe3 R54 3NEKTPOHHBIA KOMMYTATOP NO-
CTOSIHHO YAEPXNBAETCA B COCTOAHWN pexxuma sanyc-
Ka.

8512 Cxema npou3BefeHusn (12)

31a cxema oOnpeaensietr MOMEHT nepexosa oT
pexuma apTOKONE6aHN reHepaTopa pa3BepTku 06-
paTHO B PeXuM 3anycka nocne nosiBNeHus Nepseoro
umMrynbca 3anycka.

Cxema, CO6paHHan Ha TpaH3ucTope E31 »n guoaax
E28, E29 cpaBHMBAeT COCTOAHWE HA BbiXO4E INeK-
TPOHHOTO KOMMYTATOPa NPU PEXUME aBToKonebaHui
reHepatopa pa3sepTku (sbixog 08 B 10 2) ¢ cocTOR-
HUEM Ha BCMOMOratesicHOM BbiXOA€ ynpaensiowero
yewnutena (E7). Ecnu ynpasnsiowui TYHHENBHLINA
avog E113 (B cxewme 3anycka) HaxoauTCs B COCTOA-
W C GONEe HU3KVM HANPsKEHNEM, TO COCTORHUSA Ha
BXOA@X CXEMbl Npou3seaeHns MHBEPTUPOBaHL APYr
OTHOCUTENLHO APYra U BbIXOQHOE HanpsXenwe cxe-
Mbl COOTBETCTBYET 60nee BbiCOKOMY YPOBHIO. Ecnn
NOCNe NOCTYN/IEHU CUrHana 3anycka umeeT MecTo
ONPOKUABLIBAHNE TYHHENbHOTO pwopa E113 m ero ne-
pexof B COCTOsHWE C 60nee BLICOKUM HANPs KEHNEM,
TO MMNYNLC Ha BCMOMOraTeNbHOM BhIXO4Ee ynpasen-
AIOLIETO YCUNUTENA YXe He ABNAETCA nHBEpPTUPO-
BaHHBIM ‘OTHOCHTENbHO MMNYNBECA HA BbIXOAS anek-
TPOHHOrO KOMMYTaTopa. Ha Bbix0f€e CXembt Npou3se-
JleHus nosiBnseTcs OTpULATEeNbHLIA UMNYNBC, KOTO-
puii  ONpPOKUALIBAET 3NEeKTPOHHBIA  KOMMYTaTOp
B COCTOSIHME PEXWMA 3anycka. 3NemeHT 3aepXKu
L1 cAYXMT ANS KOMNEHCAUWW. Pa3HOCTH BpemeH Npo-
XOX[ieHUsi CUrHanoB.

E38; these pulses set the RS flip-flop circuit in the
electronic switch (9 in the block diagram) into the sta-
te in which the sweep generator runs freely.

The timing circuit of the automatic control can be put
out of operation by releasing the push-button "AUT.".
Then, the timing capacitors G14 and C15 are kept:
permanently in the discharged state by a supply of
negative current via R55 and E34. At the same time,
the electronic switch is kept permanently in the state
for triggered operation via R54.

8.5.12. AND circuit (12)

This circuit determines the instant of switching-over,
of the sweep generator back to the triggered mode of
operation at the arrival of the first triggering pulse.

The circuit, formed by transistor E31 and diodes E28,
E29, compares the state on the output of the electro-
nic switch during free run of the sweep generatof
(outlet 08 of 10 2) with the state on the auxiliary outpu
of the control amplifier (E7). When the control tunne
diode E113 (in the triggering circuit) is in the state o
lower voltage, then the states on the inputs of th
AND circuit are mutuaily inversed and the output vol
tages of this circuit remain at the higher level.

When the tunnel diode E113 reverses 10 the state
higher voltage after the arrival of the triggering signal
then the pulse on the auxiliary output of the contr
amplifier ceases to be opposite to the pulse from t
output of the electronic switch. Then, a negati
pulse appears on the output of the AND circuit a
reverses the electronic switch to the state for trigg
red operation. The delay element L1 serves for co
pensating the difference between the transfer dela
of the signals.



8.5.13. Pomocné vystupni zesilovace
(13, 14, 30)

Zesilovace vystupnich impulst slouZi k ziskani signa-
IG pro pfepinani ¢asovych zékladen kanalt vertikalni-
ho zesilovaCe a pro vnéjsi konektory. Budici signal je
odebirdn z pomocného vystupu fidiciho zesilovace
(E7). Pfes invertory s vystupem 04 a 06 v 10 1 je zis-
kén impuls pro vnéjsi konektory. Diody E41, E42
a odpor R70 slouzi k ochrané pred poskozenim vnéj-
§im napétim a zkratem.

Proud pro svitici diodu je pfivadén pied tranzistor
E43, buzeny pres déli¢ R66 a R67 z vystupu 06 hrad-
la 10 3. Na vstup 04 tohoto hradla je pfivadén impuls
z hradlovaciho klopného obvodu, na vstup 05 z vy-
stupu 12 invertoru v [0 1. Je-li vystupni Groven hradla
=0, pak dioda sviti. V zakladné B je k ziskani impulsu
pro vnéj$i konektor pouzito invertoru s vystupem 06
v IO 1 s ochranou diodami E39, E40 a odporem R75.

8.5.14. Zpozdovaci obvod (28)

Je tvofen symetrickym zesilovatem ve spoleé¢ném
pouzdie E126, Schmittovym klopnym obvodem
z tranzistori E124, E125 a zesilovadem impulsu
E131.

Na bazi levého tranzistoru v E126 je pfivadén pres
R149 rozmitaci pribéh zakiadny A, na bazi pravého
tranzistoru srovnavaci stejnosmérné napéti, volitelné
desetiotatkovym potenciometrem ,,ZPOZDENI JEM-
NE*. Dojde-li k okamzité shodé napéti na obou ba-
zich, pfeklopi Schmittiv klopny obvod do stavu s vys-
$im napétim na kolektoru E125. Takto vzniklym im-
pulsem je pres derivacni ¢len C111, R154 oteviran

85.13. BcnoMmoraTtenbHbie BbIXOAHbIE
ycunutenu (13, 14, 30)

Yeunurenu sbiXOHbIX UMTYTICOB CAYXAT ANS No-
NY4EHUS CUrHanoB KOMMyTauwv reHepaTopoB pa-
3BEPTKKM KaHAMNOB BEPTUKANLHONO ycunutens
W OAns BHEWHUX padbemos. CurHan Bo36yxaeHusi
CHUMaeTCa CO BCNOMOraTenbHOro BbixoAa ynpas-
nawouwero ycunutens (E7). Yepes nHsepTopbi ¢ Bbi-
xofom 04 v 06 B IO 1 nonyvaetcs UMNyNbC Ans
BHEWHUx rHesn. Avoger E41, E42 u R70 cnyxart
AN 3aUnTel OT BbIXOAA U3 CTPOS B pesynbrarte
NoAa4qn BHEWHEero HanpsKeHWs v Npu KOPOTKOM
3aMblikKaHnw.

Tok Ans csetoAnoa nogaeTca vYepes TPaH3ucTop
E43, Bo36y>kaeMblid curHanoMm ¢ aenutens R66
n R67, nuraemoro ot Beixoaa 06 sexTunsa 10 3. Ha
BxoA4 04 3T0ro BeHTMNSA NofaeTcs UMNYNbC BEH-
TUNLHOTO Tpurrepa, Ha BxoA 05 ¢ Bbixoaa 12 uH-
Beptopa 8 |0 1. Ecnu BbIXOAHOW YPOBEHb BEHTUNNA
paseH Hyno, TO aAuof ropuT. B renepatope pa-
3sepTkM B Ans nony4eHns uMnynsbca, NogaBaemo-
TO Ha BHEWHee rHe3fo, UCNOMb30BaH WHBEpPTOp
¢ sbixogamu 06 10 1 ¢ 3awuTon guogamu E39, E40
u conporusnexuem R75.

85.14. Cxema 3aaepxku (28)

OHa o6pasoBaHa CUMMETPUYHLIM  YCUNIUTENEM
B obwem kopnyce E126, Tpurrepom LlimutTa, co-
OpaHHbiM Ha TpaH3ncTopax E124, E125, n younute-
nem umnynocos E131.

Ha 6asy nesoro Ttpanauctopa E126 nogaetcs
yepe3 R149 curnan passeptku reHepatopa A, Ha
6asy npaBoro TpaH3MCTOpa NOJaEeTCs NOCTOAHHOE
HanpsiXXeHWe CpaBHeHWsi, yCTaHOBMI@HHOE C no-
MOLWbIO noTtexynoMetTpa Ha 10 obopotoB «3A-
JNEP>XKKA TOYHO». B MOMEHT COOTBETCTBUS Ha-
npsxxeHun Ha obenx 6asax ONPOKNALIBAETCA TPUTr-
rep WmutTa M Ha kKonnekTope E125 umeeT mecTo
noBblleHHOe HanpsbkeHue. B pesynbrate Bo-
3HUKWeEro uMnynbca depes auddepeHunpyoLyio
ueriouky C111, R154 oTnupaeTtcs TpaHaucTop

8.5.13. Auxiliary output amplifiers
(13, 14, 30)

The amplifiers of the output pulses serve for the pro-
duction of signals for switching-over the time bases of
the vertical amplifier channels and for supplying the
external connectors. The driving signal is drawn from
the auxiliary output of the control amplifier (E7). The
pulse for the external connectors is obtained over the
inverter in integrated circuit 10 1 with outlets 04 and
06. The diodes E41, E42 and the resistor R70 serve
for protecting the oscilloscope against damage by an
external voltage or short circuit.

The current for the LED is obtained via transistor E43
which is driven by the outlet 06 of the gate 10 3 via di-
vider R66, R67; to intlet 04 of this gate a pulse is ap-
plied from the gating flip-flop circuit, and to its inlet 05
from outlet 12 of the inverter in IO 1. When the output
level of this gate is zero, then the LED is alight. The
inverter in 10 1 with outlet 06, and the protective dio-
des E39, E40 and the resistor R75, serve in time base
B for producing the pulse for the external connector.

8.5.14. Delay circuit (28)

This circuit is formed by a symmetrical amplifier
E126, the two units of which are in common sleeve,
a Schmitt-type flip-flop circuit formed by the transis-
tors E124, E125, and a pulse amplifier E131.

To the base of the left-hand transistor in E126 is ap-
plied the sweep waveform of time base A via R149,
and to the base of the right-hand transistor is applied
a DC voltage for comparison, which can be selected
by means of the ten-turn potentiometer “DELAY FI-
NE”. When coincidence of the two voltages on the
bases takes place, then the Schmitt flip-fiop circuit
reverses to the state of higher voltage on the collector
of E125. The pulse thus created opens transistor

£131 via the differentiating element C111, R154. The
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tranzistor E131. Impulsem z jeho kolektoru je prekla-
pén hradiovaci obvod zakladny B.

Je-li prepina¢ rychlosti zakladny B v poloze VYP., je
stejnosmémym napétim  z vystupu integratoru
B pres R158 trvale otevien E129 a tim zcela uzavien
symetricky zesilovaC. Zakladna B zstane zabloko-
vana.

8.5.15. Elektronicky piepinaé funkci
(16)

Zapojeni elektronického prepinace, ovladaného tla-
gitky S8.1 az 3 umoznuje volit tfi kombinace propojeni
vystupu rozmitacich prubéht a prisvétiovacich impul-
sti obou zakladen se vstupy horizontainiho a prisvét-
lovaciho zesilovace.

Poloha A: Na vstup horizontalniho zesilovace je pies
E5 pripojen vystup rozmitaciho pribéhu zakladny A
a na vstup prisvétlovaciho zesilovace pfes E16 vy-
stup prisvétiovaciho impulsu zakladny A

Je-li v provozu i zékladna B, piicita se k amplitudé
prisvétiovaciho impulsu A pres E18 i ¢ast amplitudy

prisvétiovaciho impulsu B, nastavena omezovacem
tvorenym déliéem R27, R28 a diodou E15.

Poloha ALT: Na vstup horizontainiho zesilovace jsou
stiidavé propojovany vystupy pilovych pribéhu obou
zéakladen. Spinaci tranzistory E5 a E9 pfipoji na vstup
horizontalniho zesilovade pilovy pribéh vidy jedné
zakladny.

Na vstup prisvétiovaciho zesilovace je ptiveden vy-
stup prisvétiovaciho impulsu odpovidajici zakladny
otevienim jednoho z tranzistor E16 nebo E1 8.

Prichod zastavovaciho impulsu ze zakladny B od za-
kladny A je blokovéan.
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E131. ImnynbCoM, CHUMAEMbIM C €r0 KONNekTopa,

‘onpoxkubliBaeTcs BEeHTUNbHAA Cxema reHeparopa

pa3ssepTku B.

Ecnu nepekniodaTtens CKOpPOCTen reneparopa pa-
3BEepTKU B 1 NONOXeHuw BbiK/,, To 8 pe3ynbTaTe
NOCTOSIHHOTO HANPSHKEHUA, CHAMAEMOro ¢ BbixoAa
wHTerpatopa B uepe3s R158, NOCTOAHHO OTNEpPT
E129 1 B pe3ynbTare 370r0 3anepT CUMMETPUUHBIV
ycunutens. FeHepaTop passepTku B ocraeTcAa 3a-
6NOKUPOBAHHbIM.

8.5.15. 3NekKTPOHHbLIN NepeknwyaTens
.pexumos paboTsl (16)

Cxema 31eKTPOHHOTO Nepekrnioyarens, ynpasnne-
Moro kHonkamu S8.1—3, naer BO3MOXHOCTL Bbl-
6pate OfHY U3 Tpex KOMBMHAUUA NPOKNIOHEHNUS
BLIX0/10B CUrHanoB pa3sBepTku 1 UMNyNbCOB NOA-
cBeTKM 060MX reHepaTopoB CO BXOAAaMWU ycwnn-
TENs rOPVU3OHTANBHOTO OTKNOHEHWUS U yCUNUTENA
noacBeTKU.

Monoxenne A: Ha BXOZ rOpv3OHTaNbHOIO ycunu-
tens uepe3a E5 noaaeTcsi BhIXOAHOW curHan pa-
3BEpTKK reHepaTtopa A W Ha BXOA ycunurens noa-
cBeTku depe3 E16 nopaercs BbIXOQHOW UMNYNbLC
NOACBETKN reHeparopa pa3sepTku A

Ecnv paboTeT u reHepaTop passepTku B, TO kK am-
NAUTYAE MMnynbca NOACBeTKN A yepes E18 npwu-
6aBnAeTCs M YacTb amnauTyasl umnynsca nojg-
cBETKM B, ycTaHOBMEHHas orpaHuwdwuTenem, co-
6paHHbIM Ha genurene R27, R28 un guope E15.
Monoxeuue AJT. Ha BxOA ycwnutens ropu3oH-
TANBHOrO  OTKNOHEHUA  MonepeMeHHo  NoA-
KNIoYaloTCA  BbixoAbl NMNO06pa3HbiX  CUrHanos
060X reHepaTopoB pa3sepTku. Knioyesbie TpaH-
auctopbl E5 1 E9 noakntoyaloT KO BXxoAy ropu3oH-
TANbLHOrO YCUnUTens nNUnoo6pasHbii curHan oaHo-
ro W3 reHepaTopos passepTku. Ha sxoA yeunurens
NOACBETKN FOAAeTCA BbIXOAHOW WMNYNLC NOA-
CBETKW COOTBETCTBYIOUEr0 reHepatopa pa3sept-
KU B pesynbTaTte OTnMpaHus 0AHOrO U3 TpaH3ncTo-
pos E16 nmm E18. MNpoxoxaexne uMnynbca ocrta-
HOBKW OT reHeparTopa pa3sepTku B Kk reHeparopy
pa3sepTku A 3a6/10KUPOBaHO.

gating circuit in time base B is reversed by a pu|sbb
from the collector of this transistor.

When the speed selector of time base B is set 1o 4
position “OFF”, then the DC voltage from the outpd
of the integrator (B) keeps E129 permanently opef
via R158 and thus the symmetrical amplifier fully clo’
sed. Consequently, time base B remains blocked.

8.5.15. Electronic function selector
switch (16)

The design of this electronic switch, which is contr
led by means of the push-buttons S8.1 to $8.3, en
bles the selection of three combinations of the swe:
waveform outputs and brightness modulating puls
for the two time bases, and the inputs of the horiz
tal and brightness modulating amplifier. )
Setting “A” — The output of the sweep waveform ot
me base A is applied to the input of the horizontal an
plifier via E5. The output of the brightness modulati
pulse of time base A is connected to the input of t
brigthness modulating amplifier via E16. .
When also time base B is operative, then to the a
plitude of the modulating pulse A is added, via E1
also a part of the amplitude of the modulating puise
set by a limiter formed by the divider R27, R28 af
the diode E15.

Setting “ALT.” — The outputs of the sawtooth wa
forms of the two time bases are connected to the
put of the horizontal amplifier alternately. The swit
ing transistors E5 and E9 connect the sawtooth
veform of one of the time bases at a time to the in
of the horizontal amplifier.

The output of the brightness modulating pulse of 5

appropriate time base is connected to the input of
brightness modulating amplifier by one of the tran
tors E16, E18 opening. ,
The passing of the stopping pulse from time ba4
B into time base A is blocked. "



Zaroven s prepnutim na zakladnu B je impulsem z vy-
stupu 11 10 1 pfes R11 rozvazen vertikalni zesilovac.

Poloha B: Na vstupy horizontalniho (pfes E9) i pfi-
svétlovaciho zesilovate (pfes E18) jsou privedeny
vystupy pouze zakladny B. Prlichod zastavovaciho
impulsu ze zakladny B do A je otevien.

Provoz XY: Pfi tomto rezimu je na vstup horizontalni-
ho zesilovace pfivadén signal z vnitini cesty synchro-
nizacniho signaiu pfes zesilova¢ 36 a otevfeny spina-
ci tranzistor E13. V&echny signaly k oviaddani spina-
cich tranzistor( jsou zpracovany log. siti tvofenou 10
1al0o 2.

9. POKYNY PRO UDRZBU

9.1. Udrzba po kazdych 250 az 300 hod. provozu
nebo 1 roce

Pfistroj nevyzaduje zviastni péci. DoporuCujeme pro-
hlédnout cely pristroj, jednotlivé ¢asti oéistit suchym
$tétcemn od prachu, zejména dotykové casti pfepina-
&0. K dokonalému ocisténi dotykovych ploch je moz-
né pouzit technického benzinu. Omak na stinitku Cis-
time vihkym hadiikem a mydiem nebo univerzalnim
saponatovym prostredkem. Ci§téni se nesmi prova-
dét silnym tlakem nebo tfenim, nebot by se mohl
smazat napis na $titku. K cisténi nepouzivejte roz-
poustédia. '

Omak na hlinikovych nelakovanych ¢astech Ize nejlé-
pe vycistit mékkou kanceiafskou gumou.

QOQHOBPEMEHHO C repeksiioyeHnem Ha reHepartop
passepTkn B vmnynecom ¢ Beixoga 11 10 1 uepes
R11 pasbanaHcupoBaH ycunuTesib BepTUKanibHOro
OTKMOHEHUS.

MonoxeHue B: Ha BxoAbl yecunuterna ropusoHTalb-
HOTrO OTKNOHeHus (uepe3d E9) u ycunutensa noa-
cBeTkm (Heped E18) nogaioTca BbIXOAHbIE CUTHANKN
TONbKO OT reHepatopa B. NpoxoxgeHne umnynbca
OCTaHOBKM OT reHepatopa B k renepatopy A cyuje-
cTeyerT. .

Pexum XY: B 3TOM pexume Ha BXO4 YCUNNTEns ro-
PU30OHTaNbHOIrO OTK/IOHEHUst NOAAETCH CuUrHan oT
BHYTPEHHEro TpakTa CUHXpP. curHana yepes ycunu-
Tens 36 u OTRNepTbIA KNOYeBo TpaHauctop E13.
Bce curHansl, npepHasHadeHHble ANa ynpasnesns
KMOYEeBbIMW  TpaH3ucTopamy, obpabartbiBaloTca
NOrM4ecKon ceTbio, cobparon Ha 10 1 n 10 2.

9. YKA3AHMSA MO yXoay 3A NPUBOPOM

9.1. Yxopf, ocyujecrensiembii yepes 250—300
yacoB SKCMAyaTayuu UAK OfUH pa3 B rog

Mpubop He HyxaaeTcs B 0cO60M yxone. PekomeH-
AyeTcsi BeCb Npubop OCMOTpETH, OTAGMNbHbIE YaC-
T OYWUCTUTb CYXOW KUCTBIO OT MbiK, 0CO6EeHHO
KOHTaKTHble 4acTu nepekmoyatenen. [nsa Ha-
AEXHOW  YUCTKU  KOHTAKTHbIX NOBEPXHOCTEWN
MOXXHO NMPUMEHATb TeXHU4ecKuin 6eHanH. Otnevar-
KW nanbuyeB Ha 3KpaHe cnegyer O4YUCTUTbL
BAXKHOW TPAMKOW M MbINOM WK YHUBEPCAaNbHbLIM
mMowowmm cpeacteom. MNpu vncTke He cneayer npw-
MEeHsITb Ype3MepHoe AaBrieHue Unnu TpeHue BO n3-
6exxaHust cTupaHua Hagnucer Ha nadvenu. [Ans
YUCTKU He criedyeT NPUMEeHATL pasbasutenu.
OTnedaTtkn Ha aniMUHUEBbLIX HemaknpoBaHHbIX
HacTax nyduwe BCEro yCcTpaHAalTCA € MOMOLUbIO
MSITKOrO KaHLIeNAPCKOro nacTuka.

At the same time, at switching-over to time base B,
the vertical amplifier is unbalanced by a pulse taken
from the outlet 11 of IO 1 via R11.

Setting “B” — To the inputs of the horizontal amplifier
and of the brightness modulating amplifier (via E9
and E18 respectively), only the outputs from time
base B are applied. The passing of the stopping pulse
from time base B into time base A is open.

Setting “X—Y” — In this mode, the input of the hori-
zontal amplifier obtains a signal from the internal syn-
chronizing signal path via the amplifier (36 in the
block diagram), and the open switching transistor
E13. All the signals for actuating all the switching
transistors are controlled by the logic network formed
by the integrated circuit 10 1 and 10 2.

9. INSTRUCTIONS FOR MAINTENANCE

9.1. Maitenance after every 250 to 300 hours of
operation, or after one year of use

The BM 566A oscilloscope does not require any spe-
cial care. However, it is recommended to inspect the
whole instrument and to clean dust from its individual
parts with a dry soft paint brush paying special atten-
tion to the contacts of the selectors and switches. Pe-
trol can be used for thorough cleaning of the contact
surfaces. Finger marks on the CRT screen and on the
panel can be removed best by using a soft cloth mo-
istened in soapy water or in a mild detergent. Clea-
ning must not be carried out by applying pressure or
by rubbing, as the markings on the panel could be da-
maged. Solvents must not be used for cleaning!
Finger marks on any of the aluminium parts which are
not lacquered can be cleaned off easily with a soft
rubber.
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Pred pocatkem kontroly nebo nastaveni obvodu po-
nechte pfistroj asi 20 minut pfi referencni teploté
(+23 °C) v provozu.

Pii této praci dbejte véech predpisti pro praci na zari-
zenich pod napétim.

9.2. PouZité méfici pristroje

Pro kontrolu spravnosti nastaveni pristroje je treba
pouzit pFistroju, jejichZ viastnosti vyhovuiji déle uve-
denym pozadavkam:

Vf generator sinusovych prabéhu (1 MHz az 120 MHz
se stalou amplitudou) 0,5 Vef.

Digitalni voltmetr 10 mV az 200 V 10,5 % (napf.
BM 533)
Osciloskop minimainé 0 az 90 MHz (napf. BM 564)
Zdroj presného kmitoCtu (1, 10, 100 Hz; 1, 10, 100
kHz; 1, 10 MHz 10,5 %).
Generator obdéinikovych impulsti s nabéznou hra-

nou lepéi nez 1 ns s Sifkou asi 10 us a amplitu-
dou asi 100 mV a vystupni impedanci 50 Q

Nf sinusovy generator 20 Hz az 1 MHz
Milivoltmetr 10 Hz — 10 MHz (napf. BM 512)
Staticky voltmetr SLL — do 15 kV 40,2 %

SS voltmetr (vstupni odpor > 1 M@, 1V — 300 V)
Méfici pfistroj DU20

9.3. Kontrola a nastaveni stabilizovanych zdroju
nizkych napéti

Pii kontrole zdroju nizkého napéti |ze postupovat na-
sledovné: Kontrolovat zdroj +12 V pomoci digi-
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Mepep Hau4arioM KOHTPONA UMK PETYIIMPDOBKH CcXem
nporpete npubop B TeueHwe npubn. 20 MUH Npv
HOpMaribHOK Temnepartype (+23 *C).

fMipu pabote cneayet cobnopate BCe npasuna
TexHuKu 6ezonacHocT npu paborte c annapary-
PO# Nog HaNpsKeHuem.

9.2. cnonb3ayemble namepuTtenbHble npubopsbl

Jinst KOHTPONS NPaBUNBLHOCTU yctaHosku npubopa

HEoOX0AUMO 10Nb30BaTHCA npubopamn, napameT-

pbi KOTOPbIX YA0BNETBOTAIOT HUXE npuBeAeHHbIM

TpebosaHuaMm:

Menepatop BY cuHyconpanbHoro curiana (1 My
— 120 MI'y ¢ NOCTOAHHOW amnnuTyaon),
0,5 B achh.

Uucbposon BonbTMeTp 10 mMB — 220 B 05 %
(wanp. BM 533).

OCUMNNOCKON C NOJIOCON MPONyCKaHus He meHee
0—90 MI'y (vanp. BM 564).

VICTOMHUK TOYHOW 4acToTbl (1, 10, 100 Ty, 1, 10,
100 iy, 1, 10 MMy 10,5 %).

MeHepaTop NPAMOYTONbHBIX MMNYNBCOB C anvrens-
HOCTbIO nmepegHero poHTa He Gonee 1 HC
C [AMTenbHOCTBIO UMnynbca npu6n. 10 Mkc
u paamaxom npu6n. 100 MB npn BbIXOAHOM CO-
npoTnenexnun 50 Om.

eHepaTop CUHYCOMAANBHOTO curHana HY

20 My — 1 ML,

MunnusonstmeTtp 10 Iy — 10 MiTy (Hanp.
BM 512).

CraTuueckmin sBonbTMeTp Ao 15 kB 10,2 %
(Hanp. SLL).

BonbTMETp NOCTOSHHOFO TOKa (BXOAHOE ConpoT!-
snenne > 1 MOm, 1 B — 300 B).
WamepuTtenshbint npuéop DU 20.

9.3. KOHTpOsb W perysiupoBka cTabnnuanpo-
BAHHbLIX NCTOYHUKOB HU3KOro HanpsXeHus

MNpyU KOHTPONE UCTOHHUKOB HU3KOro HaNpsHKeHNUA
MOXHO NOCTYynaTh CReaylowuM 06pa3om: KOHTPO-
NUPOBATH UCTOUHMK +12 B ¢ nomouibio uudppoBoro

Before checking the performance of the instrume
or before its repair and readjustment, it must be k
switched on for approximately 20 minutes at the ref
rence temperature (+23 "C). When carrying out w
on the oscilloscope, all the safety measures conc
ning instruments operating with high voltages m
be adhered to.

9.2. Measuring instruments employed

For checking the correctness of the adjustment of
oscilloscope, it is necessary to employ instrumen
which have the properties given below:

RF sinusoidal waveform generator of 1 MHz
120 MHz frequency range and of 0.5 V RMS of
put voltage of constant amplitude.

Digital voltmeter of 10 mV to 200 V range i
4+0.5 % accuracy (e.g. BM 533).

Oscilloscope of at least 0 to 90 MHz frequency ra
(e.g. BM 564). ‘

Precision frequency generator of 1, 10, 100 Hz. 1,
100 kHz, 1, 10 MHz, and of +0.5 % accuracy.

Square-wave generator with rising edge better t
1 ns, pulse duration approximately 10 s, am
tude approximately 100 mV, output impeda
50 Q.

AF sinusoidal waveform generator of 20 Hz to 1 Ml
frequency range.

RF millivoltmeter of 10 Hz to 10 MHz frequency ran
(e.g. BM 512).

Static voltmetr of up to 15 kV measuring range a
+0.2 % accuracy (e.g. SSL).

DC voltmeter of > 1 MQ input resistance and 1V
300 V range.

Universal test meter DU 20.

9.3. Checking and adjustment of the stabilized
LV supplies :

The procedure for checking the correctness ofo
tion of the built-in LV supplies is as follows: First
the +12 V supply has to be checked by means of’



talniho voltmetru (DVM); piipadné dostavit potencio-
metrem R70.

Kontrolovat ostatni stabilizovana napéti (+80 V,.

—12 V, +5 V, +48 V), ktera jsou dana pfesnosti od-
porovych déli¢a a jsou v pfesnosti £2 %.

BONbTMETPA B clyHae HeoO6XO4UMOCTH Npon3sBec-
TV yCTaHoBKYy noTteHymomerpom R70.
KoHTpPONMpoBaTh OCcTafibHble CTabunnanpoBaHHbie
HanpshxeHusi (+80 B, —12 B, +5 B, +48 B), ko10-
pbie onpeaensioTcA TOHHOCTHIO JeNEHUN ConpoTU-
BneHus, coctasnsiouien +2 %.

digital voltmeter and, if necessary, readjusted by
means of potentiometer R70.

Then, the other supplies of the stabilized voltages of
+80V,—12V, +5V and +48 V, which depend on the
precision of the resistive dividers, have to be
checked. Their accuracy must be +2 %.

Tabulka 1 Tabnuya 1 Table 1
Hanps- Hanps- Over-
ljme- | Vystupni | U, jme- Zvinéni " xeHue XEeHue Output | RatedV | No-load | current
stgb novité | zvinéni novité U, ! p(%]uit)e K Ueuas. (';\'4“;() nynsca- UO(;())M' U, by P V. H{#&d) ' ripple | (no-load) ripple protec-
’ (mA) (mV) V) (V&s) tjun (pa3max) (mV) (V) (V) tion
(mB) nynscayni | (mA)
480V 212 <12 110 1,6 270 +808B 212 <12 110 1,6 270 +80V 212 <12 110 1.6 270
+12V 575 <10 20,0 1 1400 +12B 575 <10 200 1 1400 112V 575 <10 20.0 1 1400
—-12v | 710 <12 21,0 1,6 850 -12B | 710 <12 21.0 1.6 850 —12v { 710 <12 21.0 1.6 850
+ 5V 160 <10 9.0 0,9 350 + 5B 160 <10 9,0 09 350 + 8V 160 <10 9.0 0.9 350
4-48 V 260 < 8 68 1,2 385 +48 B 260 < 8 68 1,2 385 +48 V 260 < 8 68 1.2 385
Poznamka: MNpumeuanuve: Note:

Stabilita napéti 0,1 % pfi kolisani sitového napéti
0 10 %. Provést kontrolu stability.

9.4. Kontrola a nastaveni zdroje vysokého napéti

Pfi kontrole zdroje vysokého napeéti je ddlezité, aby
byl osciloskop v provozu asi 20 min. a tudiz tepeiné
ustalen.

Kontrolu provést v téchto bodech:
U,gy = —1950 V £1 %, Uygg =+12kV £3 %,
U=63V1i5%
regulovatelné
Uypo=—1980V 8z —2050 V.

Dale je tieba kontrolovat pribéh napéti vykonové-
ho oscilatoru na kolektoru E200. Kontrolované

KoahdmuymnenTt ctabunuaauwm 0,1 % npun namexe-
HUM HanpsbkeHnn cetn ha 10 %. OcyulecTBuTtb
KOHTPOJib CTABUNBLHOCTU.

9.4. KOHTpPONbL U yCTaHOBKA UCTOYHUKA BbICO-
KOro HanpshHKeHus

Mpy KOHTPONE MCTOYHUKA BbLICOKOTO HaNPAKEeHs
BaXKHO, YTOOLI ocymnnockon padoran He MeHee 20

MUHYT 1, cnefosaTensHo, ero Temneparypa 6bina

yCTaAHOBMBLLBMNCS.
KoHTporse ocyuwecTanTb B Cnegyommx Toukax:
" Upgy =—1950B 11 %, Uype =+12 KB 13 %,
U;=6,3B15%
C BO3MOXXHOCTLIO PerynnpoBKn
U,y =—1980 < —2050 B.

Janee Heo6xo0QUMO KOHTpOfiMpoBaTth hopmy Ha-
MPAXKEHUA MOLHOro aBTOreHeparopa Ha KONNek-
Tope E200. KoHTpONnupyemoe HanpspkeHue a05K-

Voltage stability 0.1 % at £10 % mains voltage fluctu-
ations. Check the stability.

9.4. Checking and adjustment of the HV supply

When the high-voltage supply is being checked, it is
essential for the oscilloscope to have been in opera-
tion for approximately 20 minutes to ensure its ther-
mal stabilization.

The test has to be carried out at the following points:

Upgy =—1950V +1 %, Unps = +12kV 3 %,
U,=6.3V15%

controllable
U,g, =—1980 V to —2050 V.

Further, it is necessary to check the waveform of the

power oscillator on the collector of E200. The voltage
should be of sinusoidal waveform of approximately
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napéti ma byt sinusové s maximainim zkreslenim asi
10 % f = 22 kHz.

Zkresleni oscilatnino napéti parazitnimi zakmity 1ze
odstranit vhodnym nastavenim potenciometru R154.
Po tomto zasahu dostavit Uz, potenciomterem R1 40.
Typicka hodnota Ugg je 1,4 a2 1,8 V (znacné zavisla
na f tranzistoru). V pripadé zkratu C—E jisti pojistka
pi40 — F 1A umisténa na desce zesilovace ,.Z"
a zesilovade regulaéni smycCky.

9.5. Nastaveni vertikainiho zesilovace (Y)

V dasledku zmeény parametr(l soucastek je tieba po
uréité dobé provest dostaveni nékterych ovladacich
prvkd zesilovace.

9.5.1. Nastaveni citlivosti a
ss vyvazeni

Vystupni zdifku kalibratoru 40 mV propojime kabelem
se vstupnim konektorem F1. Vstupni d&lit S2 pre-
pneme do polohy 0,01 v/dil, prepinal rychlosti aso-
vé zakladny A S11 pfepneme do polohy 1 us/dil
a funkéni prepinat S4.1 do polohy A. Ovladaci prvky
kanalu A nastavime do téchto poloh:

prepina¢ vstupu S1.1 do polohy ,,ss* @ potenciometr
plynulého zesileni R36 nastavime do praveé krajni po-
lohy ,,KAL".

Potenciometrem vertikalniho posuvu R38 nastavime
obrazek na spodni rysku stinitka. Jestlize vySka ob-
razku neni 40 mm, dostavime pomoci groubovaku
potenciometrem nastaveni citlivosti R37 umisténym

na panelu vysku obrazku pfesné 40 mm. Pfepneme
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HO 6biTb CUHYCOMAATTbHBIM C makcumansHbiM KHA
npnon. 10 %, =22 wiu.

Ecnu Ha curHane apToreHepaTopa 3ameTHbl Bbi-
6pochl, TO HEO6X0AUMO cHauana yctTaHoBuTb No-
Tenyvometp R154 n cHoBa npoBEPUTL BbIXOAHOE
nanpsixenne Uy, KOTOPOE MOXHO YCTaHOBUTDH
¢ nomouypto R140. TunuuHoe 3HadeHve Ug_g €COC-
tasnsieT 1,4—1,8 B (cwnbHO aaBucuT OT KOIPU-
yueHTa B TpaH3ucTopa). B cny4ae KOpOTKoOro 3a-
mbikahns C—E cpabatbiBaet npefoxpanutens
P140—F1A, yCTaHOBneHHbM Ha nnaTe ycuwautens
«Z» ¥ YCUAWUTENA NeTim perynmposaxus.

9.5. Peryriupoaxa ycunutens sepTuKarnbHoro
otknoHenus (Y)

'B pesynbTateé U3MEHEHUA napameTpos Aevanei

HEOBHXOAVUMO NOCAE ONPeAeneHHoro BPEMEHW Npo-
M3BECTU YCTAHOBKY HEKOTOpbIX 3IEMEHTOB ynpa-
BNEHWST YCUITMTENA.

95.1. YcTaHOBK2 YyBCTBNTENBLHOCTH
n 6anaHcMpoBKa NO NOCTOAH-
HOMY TOKY

BbiXxOQHOW 32XXUM xanubpatopa 40 MB coeanHu-
HUTb Kabenem CO BXOAQHLIM rHesnom F1. BxoaHo#
penutens S2 nepesecTv B NONOXeHue 0,01 B/cwm,
nepexsioyarens CKopocTm pa3BepTKu reHepaTopa
A S11 nepesecTu s nonoenve 1 MKc/gen. v nepe-
KnouaTens pexuma paéoTb S4.1 nepesectn B NO-
noxenne A. 3nemeHTol ynpasnexus Kasana A yc-
TaHOBWTL B CieAylolmue NonoXxeHns:
nepekniovyarens Bxoaa S1.1 B NONOXeHe ———=—
noTeHyMomeTp nNABHOW peryfupoBKi YCUINEHA
R36 yctaHoBuTb B npasoe KkpanHee nonoXxexHwe
«KAN».

NoTeHmomMeTpoMm BEPTUKAJILHOTO cmeuyenun R38
ycTaHosuTb ocuunnorpamMy no HWKHER pucke
akpana. Ecnv paamep ocuunnorpammbl N0 BEpPT-
Kanu He paseH 40-Mm, TO ero crienyet yCTaHOBUTH
C NOMOLLBIO OTBEPTKK NOTEHUNOMETPOM YCTaHOB-
KW UyBCTBUTENbHOCTH R37, pacnonoXeHHbIM Ha

maximum 10 % distortion at approximatety 22 i
frequency. :
The distortion of the oscillating voltage caused Y
spurious beats can be removed by suitable adjusti
of the potentiometer R154. After this, Uy, hasto )
readjusted with potentiometer R140. A typical val
of the voltage between the base and emitter is 1.4
1.8 V (depending greatly on the pof the transistor).
in the case of a short circuit petween the collector
the emitter, the fuse P140 — F 1 A becomes oper
ve; this fuse is housed on the board of the Z-amphi
and control loop.

9.5. Adjustment of the amplifiers

Natural ageing of components and the consequ
change in the parameters of the amplifiers necesst
te readjustment of their controls.

9.5.1. Adjustment of the sensitivity
and DC balancing

The output socket “40 mV” of the calibrator has to
interconnected with the input connector F1 by me
of a screened cable. The input attenuator S2h
be set to the position “0.01 V/div.*, the speed se
tor S11 of time base A to the position “1 us/div.” a
the functin selector S4.1 1o the position “A”. The
trols of channel A have to be set as follows:

the potentiometer R36 for continuous amplifica
control to its extreme clockwise position, ma
“CAL.". .
The image on the CRT screen has to be set to
bottom line of the graticule by means of the ve
shift potentiometer R38. If the height of the ima
not 40 mm, then the potentiometer R37 for sensilf
adjustment has 1o be adjusted with a screwdr
Then the switch S1.2 has to be changed-over t0;

The input selector S1.1 10 the position =——=— 3



prepina¢ S1.2 do polohy ,,0* a zjistime, zda pii prepi-
nani délie nedochazi k posuvu stopy na stinitku. Ne-
zadoucimu posuvu zamezime dostavenim potencio-
metru-vyrovnani nuly R35.

Funkéni piepinac S4.1 prepneme do polohy B a pro-
vedeme pripadna dostaveni citlivosti kanalu B do-
stavnym prvkem R137 a vyrovnani nuly prvkem
R135.

9.5.2. Kontrola kompenzace
vstupnich déli¢a

Vystupni zdifku kalibratoru 40 mV propojime kabelem
se vstupnim konektorem F1. Déli¢ S2 pfepneme do
polohy 0,01 V/dil, rychlost ¢asové zakladny prepne-
me do polohy 1 ms/dil. Funk&ni pfepinac do polohy A,
prepinaé vstupu S1.1 do polohy ,,ss“. Pfipadny pre-
kmit nebo zaobleni obdélnik dostavime kondenzato-
rem C4. Déli¢ S2 piepneme do polohy 0,1 V/cm, pro-
pojime zditku kalibratoru 400 mV -a pfipadné dosta-
veni provedeme kondenzatorem C6. Déli¢ S2 pre-
pneme do polohy 1 V/cm, propojime zdifku kalibrato-
ru 4 V a dostaveni provedeme kondenzatorem C5.

Funkéni prepinaé pfepneme do polohy B, ostatni
prvky shodné s nastavenim kanalu A. Zakladni roz-
sah 0,01 V/dil dostavime kondenzatorem C204, roz-
sah 0,1 V/dil dostavime kondenzatorem C106 a roz-
sah

1 V/dil dostavime kondenzatorem C105.

rnaHenn. YCTaHOBUTbL pasMep OCUMNAorpaMmbl
TouHo 40 mm. Mepekniouatens S1.2 nepesBecTn
B nonoxexHuve «0» n ybegnuTteCa B TOM, YTO Npu ne-
PEKAIOYEHUN [EeNUTENs HeT CMELLeHUst NHWA pa-
3BEpPTKWA HA 3KpaHe. HexxenarenbHoe cMeuieHue
yCTpaHseTCs yCTAHOBKOW noTeHuuMomeTpa noj-
cTponku Hyns R35.

MNepekniovaTens pexxuma pabotel S4.1 nepesectu
B Nonoxewune B 1 ocyuwlecTBuTb YCTAHOBKY 4yB-
CTBMTENBHOCTM KaHana B ¢ nomowpbo noa-
cTpoeyHoro anementa R137 u npousBecTu KOM-
nexncauwo Hyns anemexdtom R135.

052 KOoHTpONbL KOMMeHcaymu
BXOAHbLIX Aenutenen

BoixoagHon 3axum Kanubpartopa 40 MB coeanHnUTb
kabenem co BXoAHbM rHesgom F1. flenutens S2
nepesectn B nonoxenne 0,01 B/gen., ckopocTb
pa3ssepTku ycTaHosuTb 1 mc/gen. MNepeknoyarene
pexxuma paboTbl nepesecTy B Nonoxexve A, nepe-
kmouaTtens exoaa S1.1 — B NOfoXeHwe ———.
Bbibpoc vnm nageHvue sepLlnHbl UMNYNbLCa YCTaHO-
BWTb KoHAeHcaTopom C4. flenutens S2 nepesecTty
B nonoxexHne 0,1 B/CM, curnan CHATb C rHesfa ka-
nubpatopa 400 MB 1 HY)XHYIO YCTAHOBKY OCylie-
cTBUTL KoHgeHcaTopom C6. llenutens S2 nepe-
secTu B nonoxeHne 1 B/cM, coOeauHNTE 32XKUM Ka-
nubpatopa 4 B co BXOAOM M OCylIECTBUTH yCTa-
HOBKY KoHaeHcatopom Cb. [lepeknwo4artenb
pexuma paboTbl nepesecTu B nonoxexuwe B, oc-
TanbHble 3M1IEMEHTbl YCTAHOBNEeHbLI aHANOrN4HO yC-
TAHOBKE 3NeMEHTOB KaHana A. YGTaHOBKa OCHOB-
Horo npeaena 0,01 B/cM ocyuiecTeBnaecTss KOHAEeH-
catopom C204, yctaHoBka npegena 0,1 B/cM ocy-
wecTensercA koHgeHcatopom C106 u yctaHoBKa
npegena 1 B/cm ocyuwecTBNAETCA KOHLEHCATOPOM
C105.

position “0” in order to ensure that altering of the
setting of the input divider does not cause drifting of
the trace over the CRT screen. Unwanted drift can be
prevented by readjusting the zero balancing potentio-
meter R35.

After altering the setting of the function selector 54.1
to “B”, the sensitivity of channel B has to be readjus-
ted, if necessary, by means of R137 and zero balan-
cing potentiometer R135.

9.5.2. Checking the compensation of
the input attenuators

The output socked “40 mV” of the calibrator has to be
interconnected with the input connector F1. The atte-
nuator S2 has to be set to the position “0.01 V/div.”,
the speed selector S11 of time base A to the position
“1 ms/div.”. The function selector S4.1 has to be set
to the position *A” and the input selector 51.1 to the
position ———. If the display exhibits an overshoot,
or the rectangles are rounted, then the capacitor C4
will have to be readjusted. Then, the attenuator S2
has to be switched over to the position 0.1 V/div.”
with the socket “400 mV” of the calibrator connected.
Readjustment, if necessary, can be carried out by
means of capacitor C6. Finally, the attenuator S2 has
to be set to the position “1 V/div.” and the socket
“4 \/" of the calibrator connected to the input connec-
tor F1. The capacitor C5 serves for readjustment.
The function selector S4.1 has to be changed-over to
the position “B”; all the other controls remain set as
for adjusting channel A. The basic range 0.01 V/div.
has to be readjusted, if necessary, with the capacitor
C204, the range 0.1 V/div. with the capacitor C106,
and the range 1 V/div. with the capacitor C105.
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9.5.3. Kontrola pfenosovych
vliastnostni

Funké&ni prepinac S4.1 v poloze A, prepinac citlivosti
S2 v poloze 0,01 V/dil, regulator plynulé zmény citli-
vosti R36 v poloze , KAL.".

Na vstup F1 kanalu A pfivedeme pfes zakoncovaci
odpor obdéinikové napéti 30—40 mV z generatoru
impulsti s nabéznou hranou =1 ns.

Zkontrolujeme dobu zpozdéni nabézné hrany impul-
su, ktera je = 2,9 ns. Pro hodnoceni nabézne hrany
impulsu se nezapocCitdva doba prekmitu, pokud je
del&i nez doba nabéhu hrany impulsu. Pokud je doba
prekmitu srovnatelna s dobou nabéhu hrany impulsu,
je nutné tuto dobu zapocitavat. .

Obdobnym zpiisobem provedeme kontrolu kanalu B.
Jestlize nesouhlasi zpozdéni nabézné hrany impulsu
se zaruéovanou hodnotou nebo na impulsu jsou pre-
kmity, pfipadné podkmity vetsi nez je pavoleno, lze
provést dostaveni optimalniho tvaru prvky R5, R25,
R24, C2, C14, R55, C52, R89, C63, C104, C1, R6,
C6, R252, R255, R289, C263, R312, C269, pristup-
nymi po sejmuti boéniho krytu. Toto dostaveni je viak
vyhodnéjsi svéfit opravne.

9.5.4. Kontrola kmito&tove
charakteristiky

Pfepinat funkce S4.1 v poloze , A" Rozsah citlivosti
10,01 V/dil“. Potenciometr plynulé zmény citlivosti
v pravé krajni poloze. Na vstup ,,A“ pfivedeme pfes
déti¢ 1 : 5 o impedanci 50 Qa zakon&ovaci odpor 50 Q
sinusové napéti z generatoru o vystupnim odporu
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053 KoHTpOnbL nepefaToYHblX
napaMeTpos

MNepeknoyaTesnbs pexvuma padoTbl S4.1 Haxoaurcs
B NONOXeHUN A, nepekniovaTenb HyBCTBATETbHOC-
™ S2 — B nonoxeHun 0,01 B/aen. perynavop
MNaBHOW YCTAHOBKW HYBCTBUTENBHOCTH R36 —
B NONOXEHUM «Kan».

Ha Bxop F1 kawana A noaatb 4epe3 Harpy3o4Hoe
CONpOTUBAIEHNE  HanpseHwe NPAMOYTOSIbHOW
chopmbr 30—40 MB © Bbixoda reHepaTopa UMNYb-
coB, O06nafaloWwnx AMMTENBHOCTLIO NepefHero
dpoHTa = 1 HC.

MPOKOHTPONMPOBATL BPEMA 3aAEPXKN NepeaHero
hpoHTa UMNyneLCca, KoTopoe JOMKHO  BbiTh
< 2,9 He. [ins oueHKKn nepepHero hpoHTa UMNYIL-
ca He yuUTLIBAETbCS BPeMs BbIOPOCA, ecnu OHO
60Mblue BPEMEHU ANUTENLHOCTU UMNYNbCA. Ecnu
BpeMs BbIGpOCa CPaBHUMO CO BpeMeHeM nuTeib-
HOCTW nepegHero (hpoHTa UMNynbea, 1o €ro Heob6-
XOAUMO MPUHATL BO BHAMAHWE.

AHaAnNOrMuHbLIM  00pPa30M  OCYUIECTBNAETCA  KOH-
tpons kanana B. Ecnu 3apgepxka nepegHero
(DpOHTA MMITYNbCa HEe COOTBETCTBYET rapaHTupye-
MOMY 3HAUEHWO UM Ha WMNYNbCe VMENOTCA Bbl-
6pocbl uny oTpularenbHble BbiOpOCH! 6onbuwe, Hem
AONYCKAIOTCA, TO MOXHO OCYLIECTBUTL YCTAHOBKY
ONTUMANbHOA (DOPMBI CUrHANA 3nemeHTaMu R5,
R25, R24, C2, C14, R55, C52, R89, C63, C104, C1,

R6, C6, R252, R255, R289, G263, R312, C269, aoc-

TYNHLIMW FIOCTE CHATUA 60K0BOWM Kpbilwkn. OAHAKO,
pekomeHayeTcs nepeaatb npuoop ANs YCTAHOBKW
PEMOHTHOM MacTEPCKOW.

954. KOHTPONb HAacTOTHOW
XapakTepucTuku

NepexmouaTens pexuma 64.1 B NOOXEHWH «A»,
UyBcTBUTEONBHOCTEL ycTanoBnexa 0,01 ‘B/gen. No-
TEHUMOMETP NNAaBHOW PEerynupoBKW HyBCTBUTENb-
HOCTHM HaxoAWTCHA B NPABOM Kpe#hHeMm NooXeHuN.
Ha Bxopn «A» nofaeTca 4epes m-06pa3ubin penn-
tens 1 : 5 ¢ conpotusnenvem 50 Om wu Harpy-

9.5.3. Checking the transfer
properties

The function selector S4.1 has to be set to “A", the
sensitivity selector S2 to the position “0.01 V/div",
and the continuous sensitivity control potentioineter
R36 to “CAL.". :

A rectangular voitage of 30 to 40 mV and rising edg
<1 ns, drawn from the pulse generator, has to be ap-
plied to input F1 of channel A via a terminating resis
tor.

The delay of the rising edge, which is £2.9 ns. hast
be checked. In the evaluation of this rising edge, t
duration of the overshoot is not taken into consider,
tion, provided it is longer than the rising edge of 1
rectangular pulse. However, if the duration of 1

overshoot is comparable with that of the pulse risi
edge, then this duration must be reckoned with.

The transfer properties of channel B have to
checked in a similar way. If the delay of the rising
ge of the pulse does not tally with the guaranteed v
fue, or if overshoots are perceptible on the pulse,
undershoots (if any) are larger than as specified, th
optimum pulse sHape can be adjusted by means
controls which become accessible after taking off
side cover of the oscilloscope. These controls are
follows: R5, R25, R24; C2, C14, R55, C52, R89, C6:
C104, C1, R6, C6, R252, R255, R289, C263, R31
and C269. However, it is recommended to entr
such a readjustment to the makers’ Service Orga
zation.

9.5.4. Checking the frequency
response

With the function selector S4.1 set to “A”, the sensi

vity range “0.01 V/div.” has to be selected. The

tentiometer for continuous sensitivity control has

be set fully clockwise. A sinusoidal waveform volta

drawn from the generator of 50 Q output impedan



50 Q. Napétim generatoru nastavime pii kmitoétu asi
3 MHz na stinitku obrazek o velikosti 40 mm. Pozvol-
na ménime kmitoet generatoru a sledujeme amplitu-
du signalu na stinitku. Kmito&tova charakteristika by
méla dosahnout dovoleny pokles —3 dB na kmito&tu
120 MHz.

Obdobnym zpisobem zkontrolujeme kanal B.

9.6. Nastaveni Easové zakladny

9.6.1. Pro kontrolu &innosti elektrickych obvodd je
treba pouzivat méfici pFistroje, jejich? vlast-
nosti vyhovuji uvedenym pozadavk(im.

9.6.2. Kontrola a nastaveni
rychlosti Casovych zakladen

Toto nastaveni musi byt provadéno s pfistrojem,
u nehoZ byla zkontrolovana presnost napajecich
zdroji. Pfed zapocetim nastavovani musi byt pfistroj
minimainé 30 minut v provozu. Na vstup vertikainiho
zesilovace piivedte pribéh o kmitoétu 1 kHz 40,5 %.
Ovladaci prvky zakiadny nastavte takto:

pfepinaé funkci S4.1 — do polohy A
prepinac rychlosti A S11 — do polohy 1 ms/dil

tlacitko synchronizace A — $9.5 do polohy
L AUT*

tlaCitko synchronizace B — S9.1 do polohy
HAUT

304HOe conpoTtwenexve 50 OM cuHycoupanbHoe
HanpskeHwe resepatopa ¢ BbIXOAHLIM CORPOTH-
BneHuem 50 Om. Hanpsbkewne renepatopa ycra-
HaBnNuBaTens TakumM, YTOObLl Ha uvactoTe npubn.
3 MI'y pasmep ocimnnorpammel Ha dKpaHe cocTa-
Brsn 40 mm. MegynieHHo uameHsa b 4acToTy reHepa-
Topa n chenuTe 3a pasMaxom CurHana Ha skpae.
HacToTHas xapakrepuctuka [oOMmKHA obnanate
A0nycTumeiM 3asanom —3 Ab Ha wacToTte 120 My,
AHaNOrM4HO KOHTPONUPYeTCs KaHan b. :

9.6. YcranoBka reHeparopa pa3Beprku

9.6.1. Ins kKoHTpONs paboTse ANEKTPUHECKUX CXeM
" HEo6X0AMMO UCNONBL30OBATH n3MepuTesibHble

np1bopbl, NapameTpsl KOTOPbIX YA0BNeTBOPSIOT

HWXenpuaseleHHble TpeboBaHus.

96.2. KOHTpPOns u yctaHoeka
CKOPpOCTW pasBepTKu

Ycnosuem OCYWECTNEHs YCTaHOBKWM SBNsSeTCH
npoBeAeHne NPOBEPKU TOHHOCTU UCTOYHUKOB NiA-
Tansa. [lepen Havanom perynuposku npuéop
AOMKeH nporpesartbea He meHee YeM 30 MunyT. Ha
BX04 YCUNUTENs BePTUKANLHOIO OTKIIOHEHWUS ro-
AdTb curHan 4acroton 1 kliy 0,5 %. dnemeHTtsl
ynpaBneHus reHepartopa pasBepTKU YCTAHOBUTL
cnefyoummM obpasom: :

nepexknioyartens pexuma paborts S4.1 — B no-

noxexuve A

nepexknioyarens ckopoctu (A) S11 —~ 8 no-
noxexnuwe 1 mc/genexHve Co

KHOMKa CcuHXpoHu3auyum (A) S9.5 — B8 no-
noxexve ABT. .

KHOMKa cuHXpoHuzauum (B) S9.1 - B no-

noxenue ABT.

has to be applied to input “A” over a x divider of 1 - 5
ratio and of 50 Q impedance via a terminating resistor
of 50 Q. At a frequency of approximately 3 MHz, the
height of the waveform displayed on the CRT screen
has to be set to 40 mm by suitably altering the output
voltage of the generator. The frequency of the gene-
rator has to be altered slowly and the height of the di-
splay observed. The permissible amplitude drop of
—3 dB should be reached by the frequency response
at 120 MHz.

The frequency response of channel B has to be
checked in the same manner.

9.6. Adjustment of the time base

9.6.1. For checking the operation of the electrical cir-

cuits, measuring instruments have to be
employed, such as a DC voltmeter, an RF generator,
etc., the properties of which meet the requirements
given in Section 9.2 of this Instruction Manual.

9.6.2. Checking and adjustment of
the time base speeds

This adjustment can be carried out only on such an
oscilloscope, the power supplies of which have been
previously checked and found to be correct.

Before starting the adjustment, the oscilloscope must
be kept under power for at least 30 minutes. A wave-
form of a frequency of 1 kHz +0.5 % must be applied
to the input of the vertical amplifier. The time base
controls have to be set as follows:

Function selector S4.1 — To position “A”

Speed selector (A) S11 — To position “1 ms/

/div.”

Synchronization push-button (A) $9.5 — To
position “AUT.”

Synchronization push-button (B) S9.1 — To
position “AUT.”
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tlacitko synchronizace — 59.7 do potohy ,.INT”
tlatitko 1X (S8.4) do nestlacené polohy
tacitko lupy (S7) do polohy 1X

Pii otageni potenciometrem ZPOZDENI* z polohy
1.0 do polohy 9.0 nastavte zdvih jasové znatky
presné na 8 dilkt rastru. Pripadnou chybu dostavte
potenciometrem R16 v horizontalnim zesilovaci. Po

tomto nastaveni otocte prepinal rychlosti B do polohy
LVYPY '

Potenciometrem R178 nastthe rychlost zakladny
tak, aby 10 pribéhd obdélniku (1 ms) odpovidalo pie-
sné 10 dilkum rastru.

Pfi kontrole obou zakladen v rozsahu 0,5 s/dil az
10 ps/dil se fidte udaji v tabulce 2.

Tabulka 2

Podet ditkd
rastru na
jeden prubéh

Kalibracni
kmitocet

Poloha prepinace
CAS/dil

- e

05 s/dil
0,2 s/dil
0.1 s/dil
50 ms/dil
20 ms/dil
10 ms/dil
5 ms/dil
2 ms/dil
1 ms/dil
0,5 ms/dil
0,2 ms/dil
0,1 ms/dil
50 us/dil
20 us/dil
10 us/dil
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KHOMKA CUHXpoHU3aLun §9.1 — B NONoOXeHue
BHYTP.
kHonka 1xX58.4 — B HeHaXkaToe nonoXxexHuwe

kHOMKa S7 — B NONOXeHWe 1X

Mpw spaweHni noTeHyomeTpa 3AJEPXKKA w3
nonoxexua 10 B nonoxxeHue 9,0 ycTaHoBuTb xop4
METKM NOBLILIEHHON APKOCTY Ha TOUHO 8 AeneHud
pacTpa. O6Hapy>XeHHYI0 NOTPeLHOCTb YCTPaHuTL
NOTEHUNOMETPOM R16 B ycunutene ropvu3oHTanb-
HOro  OTKFOHeHns. 3aTem nepesecTn nepe-
KkrouaTenb CKOPOCTH pas3epTku B B nonoXeHue
BbIKI.

MoTeHynomMeTpoMm R178 yctaHosutb CKOpOCTb pa-
3BEPTKU TaK, 41061 10 Nepuonos NpAMOYrONbLHOTO
curHana (1 mc) cooTBeTCTBOBANO TOYHO 10 pene-
HUAM pacTpa.

Mpw xoHTpOne o6oux reHepaTopoB pasBepTKu
B npepgenax 0,5 c/penexvne — 10 mMKc/genenue He-
06x0ANMO pyKOBOACTBOBATLCA AaHHbIMA Tabnu-
Ubt 2.

Tabnuuya 2

U

KonuyectBo
aneHnn
flonoxexue A
nepekniovaTens Kanu6poso | fa oaw
Bpema/AeNneHn
P Aenenne nepuof

curHana

05 c/penexve 0,2

02 c/penexne 0,5
0,1 c/penenve 1
50 mc/penenve 2

20 wmc/penexve 0,5
10 mc/ penenve 1
Mc/penexve 2

mc/ penenue 0,5
Mc/pgenenve 1
0,5 w™c/peneHue 2

0,2 wmc/penexve 05
0,1 wmc/penexune 1
MKc/penexHue 2

mkc/ peneHve 0,5

10 wMmkc/peneHue 100 kl'y

Synchronization push-button 9.7 — To positiol
“INT.”

push-button “1X" (58.4) t0 undepressed posh
tion

Push-button “MAGN.” (87)—To position “1X”

By turning the potentiometer “DELAY" slowly fr
the position “1 0" to the position «g.0", the amplitu
of the brightness signal has to be set exactly 10 me
sure 8 division lines on the graticule. An error, if a
can be corrected with potentiometer R16 of the h

zontal amplifier. After this adjustment has been col
pleted, the speed selector “B" has to be set to “OF

The speed of the time pase has to be adjusted
means of potentiometer R178 so that 10 rectang
waveforms (1 ms) take up exactly 10 division lines
the graticule. '
For checking the two time bases within the ra
“0.5 s/div. to 10 us/div.”, the data given in the {
wing Table apply: )

Table2. -
B T
) Number of
Setting of the Calibrating graticule
TIME/DIV. cycle divisions |
selector |

per cycle |

0.5 s/div. 10 Hz
0.2 s/div. 10 Hz
0.1 s/div. 10 Hz
50 ms/div. 10 Hz
20 ms/div. 100 Hz
10 ms/div. 100 Hz
5 ms/div. 1 kHz
2 ms/div. 1 kHz
1 ms/div. 1 kHz
0.5 ms/div. 1 kHz
0.2 ms/div. 10 kHz
0.1 ms/div. 10 kHz
50 ws/div. 10 kHz
20 us/div. 100 kHz
10 ps/div. 100 kHz




9.6.3. Nastaveni lupy

Prepinaé rychlosti A — S11 — nastavte do polohy
1 ms/dil, na vstup vertikalniho zesilovace pfivedte
kmitocet 10 kHz £0,5 % a tlacitko ,,LUPA" nastavte
do polohy ,,10X*. Potenciometrem R18 v horizontal-
nim zesilovaci nastavte rychlost tak, aby 10 pribéht
odpovidalo 10 dilkiim rastru.

9.6.4. Nastaveninejvy§sich

rychlosti
Pro nastaveni rychlosti rozsaht 5 us/dil az 0,05 us/dil
pouzijte udaj tabulky 3.

96.3. YcTaHoBka nynol

Mepekrnoyatens ckopoctn A S11 ycTaHoBUTb
B nonoxeHune 1 mc/genenHve, Ha BXopf ycunutens
BEPTUKANBHOTO OTKNOHEeHWe nofaTh CurHan 4ac-
Toton 10 KMy £0,5 % v kHonka «JTYF1A» ycTanasnu-
Baetcs B nonoxeHune «10X». [loTeHumomeTpom
R18 ycunutens ropu3oHTanbHOro OTKNIOHEHUA yC-

TAHOBUTL CKOPOCTL pa3sepTku Tak, 4tobul 10 ne-

puogos curHana cootsetcTBoBano 10 Aenenuam
pacTtpa.

96.4. YcTaHOBKA MaKCUMaANbHbIX
ckopocTen

IOns yctaHoBKU CKOpOCTU passepTku 5 mkc/gene-

Hue — 0,05 MKc/geneHve HeoHXOAMMO NOJfbL30-

BatbcAa tabnuuewn 3.

9.6.3. Setting the time magnification

The speed selector S11 of time base A has to be set
to the position “1 ms/div.” and a frequency of 10 kHz
10.5 % has to be applied to the input of the vertical
amplifier. With the push-button “MAG.” set to the po-
sition “10X”, the speed has to be adjusted by means
of potentiometer R18 in the horizontal amplifier so
that 10 cycles correspond exactly to 10 divisions on
the graticule.

9.6.4. Adjustment of the highest

speeds
The speeds within the range “5 us/div. to 0.05 ys/
/div.” have to be adjusted according to the data given
in the following Table:

Tabulka 3 Tabnuua 3 Table 3

Poloha Poetdil- | postavovaci NonoxeHue ne- 5&%"22’_ YcTaHOBOYHLIA Setting of the | l;lfun::ﬁ_r Adjustin
M Kalibracni | ki rastru ’ = YacToTa Ka- | neHui ond S Calibrating 9 ! 9

prepinate kmitoéet na 1 pri- prvek peknoqaTens AMEDOBKN acTpa INEeMeHT TIME/DIV. frequenc cule element
CAS/dil bé?) A B Bpems/nenexve poBk Hpa 1 r?e- A B selector q Y | divisions A B

puoa, per cycle

5  us/dil 100 kHz 2 5 MKc/penenune] 100 iy, 2 5  us/div. 100 kHz 2

2 us/dil 1 MHz 0,5 C 207 C 188 P mkc/paenexve 1 MMy 0,5 c 207 C 188 2  us/div. 1 MHz 0.5 C 207 C 188

1 us/dit 1 MHz 1 1 MKC/fenenve] 1My 1 1 ps/div. 1 MHz 1

0,5 us/dil 1 MHz 2 0,5 MKc/peneHwe 1 My 2 0.5 us/div. 1 MHz 2

0,2 us/dil 10 MHz 0,5 0,2 MKc/pgenenxue| 10 My, 0,5 0.2 us/div. 10 MHz 0.5

0.1 us/dil 10 MHz 1 C 208 c 189 0,1 mkc/geneHve 10 My 1 C 208 C 189 0.1 ws/div. 10 MHz 1 C 208 C 189

0,05 us/dil 10 MHz 2 0,05 mxc/aenexve 10 My, 2 0.05 us/div. 10 MHz 2

9.6.5. Nastaveni symetrie
synchronizaénich obvodi

Potenciometr UROVEN — nastavte do stfedu drahy.
Ovladaci prvky nastavte takto:
prepina¢ funkci S4.1 do polohy A

tiacitko synchronizace S$S9.7 do polohy ,,INT*

9.6.,5. YcTaHOBKA CUMMETpUK yenen
CUHXPOHM3AUUU

Motenyuometp YPOBEHD yctaHosuth B cpegHee
nonoXexue.
3nemMeHTbl ynpaBJieHUst yCTaHOBUTL CliefyioluMm
obpasom:
nepexniovarens pexuma pabortoi S4.1 — B no-
noxexvne A
KHOMKa CUHXpoHM3auum S9.7 — B NONoOXeHue
«BHYTP.»

9.6.5. Adjustment of the symmetry
of the synchronizing circuits

The potentiometer “LEVEL” has to be set to the cent-
re of its track.
The controls have to be set as follows:

Function selector S4.1 — To position “A”

Synchronization push-button S9.7 — To posi-
tion “INT.”
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tiagitko synchronizace S9.8 do polohy LST

tlagitko synchronizace $9.6 do polohy ,,+*

Na vstup vertikalnino zesilovate pfipojte sinusovy
signal o kmitoétu asi 1 kHz z NF generatoru. Potenci-
ometr R124 nastavte tak, aby bod spusténi tasové
zakladny byl v poloviné vzestupné ¢asti sinusového
prabéhu.

Obdobné postupuijte i u zakladny B, dostaveni pro-
vedte potenciometrem R18.

9.6.6. Nastaveniintenzity
pitisvétieného useku

Tiacitko $9.5 prepnéte do polohy AUT.
Piepinat funkci prepnéte do polohy A

Prepina¢ CAS/dil (A) pfepnéte do polohy 1 ms/dil.
Piepinat CAS/dil (B) pfepnéte do polohy 0,1 ms/dil.

Piepina¢ synchronizace (B) S9.1 ptepnéte do poiohy
AUT.

Potenciometr ZPOZDENI JEMNE na 5. dilek stupni-
ce. 4

Potenciometrem R27 v fidicim obvodu nastavte in-

tenzitu jasu piisvétieného useku na hodnotu nejvhod-

néjsi k pozorovani.

10. POKYNY PRO OPRAVY

10.1. Sejmuti krytd

Ptistroj je zakrytovan tremi kryty na sobé zavislymi, to
znamena, Ze kryty je nutno demontovat v nasleduiji-

cim pofadi:
spodni kryt — horni kryt — zadni kryt.
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KHONKA CURXpoHu3auymn S9.8 — B nonoxexve
«NEFPEM.»

KHOMKA CUHXPOHM3auum S9.6 -— B NONOXeHwe
("+'))

Ha BxOf ycunpTerns BepTUKanbHOro OTKIOHEHWUA
nofiaTe CUHycoWaanbHbiA curHan yacToTOW NpUoN.
1 kY ¢ BbIXOAA reHepaTopa HY. NoTteHuuomeTp
R124 ycTaHOBUTL Tak, 4TO6bI TOHKA 3anycka reHe-
patopa passepTku Haxogunack B nonoBuHe NoA-
XOAALLEN YACTKU KPUBOW CUHYCOWAAITBHOO curHa-
na.

AHANOrMUHO NOCTYNAloT W B Cry4ae rexiepartopa B,
npu-emM YCTaHOBKa OcymeCTBﬂHeTCﬂ noTeHymuome-
Tpom R 18.

066. YcTaHOBKA APKOCTU NOACBE-
ymnBaemoro yHaCTKa

Kxonky S9.5 nepesecTtit B NonNoXexne ABT.

MepekniouaTesns pexuma paboTsul NepesecTv 8 no-
noxexue A.

Mepeknouatens BPEMSI/ aenexve (A) nepesecTu
B nonoxeHve 1 mc/genexne.

NepekniovaTens BPEMS/aenenve (B) nepesectu
B nonoxxexvie 0,1 mc/genexne.

MepekniodaTent CUHXpoHU3alun (B) $9.1 nepe-
BecTy B nonoxexne ABT.

Moteruuometp SAJEPXKA TOYHO ycTaHoBUTb
no 5-my AeneHwWio wKanbl.

MNoTeHunomeTpom R27 B Cxeme ynpasnenus ycTa-
HOBUTbL MOAXOASUIYI0 AN Habnioaexusa ApKoCTb
NOACBEYEHHOrO yuacTKa.

10. YKA3AHMSI NO PEMOHTY
10.1. CHATHE KpbllLeK

Mpun60op 3aKpbIT TPEMS KPbILKaMW, CONPsSHKEHHbIMK
APYr C Apyrom. OTO 3HAYMT, 4TO UX cnepnyet fe-
MOHTMpOBATL B Cnegylouien nocneaosaTesibHoCTH.
HWKHSS KpbillKa — BEPXHAA KpblwKa — 3aAHARA
KpblWKa.

7

Synchronization push-button $9.8 — To pos
tion “AC”
Synchronization push-button 39.6 — To pod
tion “+”
A sinusoidal signal of approximately 1 kHz frequen
drawn from the AF generataor, has to be applied to'f
input of the vertical amplifier. The triggering point
the time base has to be set to half the height of the
sing part of the sinusoidal waveform by means of
potentiometer R124.

The same procedure has to be applied for time bas
B; the potentiometer R18 serves for the adjustment.}

9.6.6. Adjustment of the intensity of the
trace section with
increased brightness
The controls have to be set as follows:
Push-button $9.5 — To position “AUT.”
Function selector S4.1 — To position “A” :
Selector “TIME/DIV.” (A) — To position “1 ms/div.”

Selector “TIME/DIV.” (B) — To position “0.1 ms/div

Synchronization push-button (B) S9.1 — To positio}
“AUT.”

Potentiometer “DELAY FINE” — To the 5th division
ne on the scale.

The brightness of the section of increased inten
has to be adjusted by means of potentiometer Rz'a
the control circuit, to an amplitude which is the m
suitable for observation.

10. INSTRUCTIONS FOR REPAIRS

10.1. Removal of the covers

The BM 566A oscilloscope has three separate
vers, which, if necessary, must be taken off in the
lowing order:

Bottom cover, top cover and back cover.



Demontaz spodniho krytu se provede povolenim
dvou Sroubt na spodni strané pfistroje a dvou Sroubt
u éepu drzadla. Po sejmuti dolniho krytu jsou zpfi-
stupnény &tyfi Srouby horniho krytu, umisténé v boc-
nich podéinych nosnicich.

Zadni kryt Ize demontovat teprve po sejmuli obou
prednich krytd. Dva Srouby upeviuiji kryt na bocnich
podéinych nosnicich, dalsi dva jsou pfistupny po vy-
jmuti gumovych viozek v nozkach pfistroje.

10.2. Vyména soucasti

PFi vyméné souCasti na deskach s plodnymi spoji neni
dovoleno pajeni soucasti ze strany folie, ale je nutno
postupovat timto zplGsobem:

Vadnou souéast odstipneme tak, aby délka vyvodu
nad tisténou deskou byla co nejdelsi. Tuto zbylou
&ast co nejdokonaleji oCistime a na ni pfipajime no-
vou soucast. Pfi vyméné soucasti je nutno dbat, aby-
chom nemuseli pajet dlouho nebo vicekrat, aby ne-
doslo k uvoinéni médéné fdlie. P¥i vicenasobném zni-
¢eni stejné soucasti je vhodné zaslat piistroj do vy-
robniho -podniku k opravé.

10.3. Vymeéna tranzistort

Tranzistory v objimkach je mozno vymeénit pouhym
vysunutim z objimky. Pfi zpe!nem zasunuti je nutno
dbat na to, aby nedoslo k nespravnemu zasunuti
(onentacm vystupky na objimce i na tranzistoru se
musi kryt). Pfed vytazenim FE tranzistoru je nutno vy—
vody tranzistor(l zkratovat perky Pii zpétné montazi
je mozno pérka odstranit aZz po nasunuti tranzistor(
do objimek.

4

JleMOHTaX HWKHEN KPbIWKY OCYIECTBNACTCA ny-
TEM OCNAbNEHUA ABYX BUHTOB HA HWKHEW CTOpOHe
npubopa u AByx BUHTOB uandwl pyuku. lMocne
CHATUR HMKHEWN KPLILIKW AOCTYMHbI YeTblpe BUHTA
BEPXHEWN KPbIWKK pacnonoXeHHble 8 H0KOBLIX NPO-
DONbHbIX AepXartensax.

3aHI0I0 KPBIWKY MOXHO ,quOHTMpOBaTb TONLKO
nocne cHATUs 06eux nNpeawecTsyiowmnx Kpbilliek.
Jlsa BuHTa, Kpenswme KpbiwKy Ha GOKOBLIX NpoO-
AONbHLIX OepXaTensax, U ocTanbHble ABa BUHTA
DOCTYNHbl NOCAEe BbIHUMAHUA PE3NHOBLIX BKNa-
Ablwen u3 Hoxek npubopa.

10.2. 3amena peranen

Mpu 3ameHe gevanei Ha nnarax r’leqamoro MOMH-
Ta)ka He AONYCKAaeTCs NasTb fieTany GO CTOPOHS!
donbry, a Heo6x0AUMO NOCTYNATL CIIeAYIOUMM 00-
pasom: '
HerogHyio getanb «OTKyCWUTb» Tak, 4ToObl AnuHa
BbIBOAA HaA Ne4yaTHOW nnarton 6wina Makcumasib-
HoW. OcTaBWMIACA BbIBOA AieTany TuarensHo o4Yuc-
TUTb U K HEMY NpUNanTb HoBylO AeTanb. Ipn same-
He feTanei HeoOX04UMO cnefuTb 3a Tem, 4ToO6bLI
HE HY)XHO ObiNC NaaTb NPOAOMKUTENbHOE BpeMs
WM HEeCKONbKO pa3s BO usbexaHwe ocnabneHus
MeHoR honbru. Npy NOBTOPHOM BbIXOAE U3 CTPOS
OAHOTO N TOTFO K€ JNeMeHTa LienecoodpasHo oT-
npasuTb NpMbOP Ha PEMOHT Ha 3aBOA-U3rOTOBU-
Tefb.

10.3. 3amena TpaH3MCTOPOB

TpaHancTopbl B MAHENAX MOXHO 3aMEHSATb MyTeMm
WX NPOCTOTO BbIABWXEHUs1 U3 naHenu. Npu noBTop-
HOM 3afBWKeHuM Heobxoaumo cneauTh 3a npa-
BUNBHOW OPUEHTUPOBKOW BbIBOAOB (KMOY TpaH-
3UCTOpa AOMMKEeH coBnafatb C KNAKOYOM naHenw.
MNepep sbiABIKEHNEM NOMEBLIX TPAH3MCTOPOB He-
06x0AVMO  BbIBOAbI  TPAH3UCTOPOB  3aKOPOTUTH
npyxxvHamu. pyu NOBTOPHOM MOHTaXE MOXHO
NPY>XWUHbl YCTPaHATL TOMbKO MOCAE YCTaHOBKU
TPAH3NUCTOPOB B NaHenax.

\

When taking off the bottom cover plate, two screws in
the bottom and two screws at the hinges of the hand-
le have to be removed. After taking off the bottom co-
ver, the four screws of the top cover, which are in the
longitudinal side laths, become accessible.

The back cover can be removed only after the other
two covers have been taken off. Two screws attach
this cover plate to the longitudinal side laths:
a further two screws become accessible after taking
out the rubber inserts from the feet of the instrument.

10.2. Exchange of components

When a component mounted on a printed circuit
board has to be exchanged, the soldering must not
be carried out on the side with the metal foil; the cor-
rect procedure is as follows:

A defective component must be cut off so that the
remnants of its wire terminals soldered to the board
are as long as possible. These remnants must be
cleaned thoroughly and the new component soldered
to them. Care must be taken not to prolong the solde-
ring, nor to solder repeatedly, so as to prevent pee-
ling-off of the copper foil.

If the same component becomes damaged repeated-
ly, it is advisable to send the instrument for repair to
the makers’ Service Organization.

10.3. Exchange of transistors

Transistors which are socket-mounted can be ex-
changed readily simply by pulling them out of their
sockets. Whenever a new transistor is being inserted,
care must be taken to avoid incorrect connection (the
markings on the socket and on the transistor must tal-
ly). Before removing a FET-type transistor, its outlets
must be short-circuited. The short-circuiting spring
must be taken off only after the FET has been inser-.
ted fully into its socket.
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10.4. Vyména integrovanych obvod

Integrované obvody jsou podobné jako tranzistory
zasunuty do objimek a ize je tedy vyjmout pouhym
vytazenim. Pfi zpétném zasouvani do objimky je nut-
no dbat, aby orientaéni trojuhelnik vyleptany v desce
byl proti zafezu na pouzdru integrovaného obvodu.

10.5. Demontaz knoflikd

Knofliky Ize vyménit nebo znovu dostavit do spravne
polohy tim, Ze z knofliku vytahneme bilou kryci Gepic-
ku a povolime nebo piitahneme groub, ktery je uvnitf.

10.6. Vyména a demontaz

prvki umisténych

na panelu
Pii demontazi, opravé nebo vymeéné oviadacich pr-
vk umisténych na panelu je nutno nejdfive provést
demontaz knoflika.
Dale je nutno demontovat veskeré vstupni a vystupni
zdirky.
Tim se nam podaii uvolnit Stitek, pod kterym jsou
ukryty upeviovaci prvky pro dily umisténé na panelu.

10.7. Slozitéjsi opravy

Pfistroj je vyrobcem podroben prisné kontrole kvality
soutasti a nastaveni obvodu. Vyvojovému a vyrobni-
mu procesu je vénovana velka péde a v fadé piipadi
je pouzivano specialnich technologickych procesu,
které maiji zajistit udrzeni vlastnosti pfistroje a dosa-
eni odpovidajicich pfesnosti.

Piesto véak béhem provozu viivem starnuti soucasti,
pusobenim klimatickych podminek a event. jinych vli-
v(i se muze vyskytnout zavada, jez porusi funkci
pristroje.

Piilozena schémata zapojeni Vam usnadni pochope-
ni principu, usnadni ptipadné opravy a zajisti Vam
rychlou orientaci v zapojeni.
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10.4. 3ameHbi UHTErpanbHbiX MMKpPOCXEM

VHTerpasibHbie MAKPOCXEMbl aHanormyHo TpaH3nuc-
TOopam BCTaB/fieHbl B naHensax n ux MO>XHO BbiHW-
MaTb NYTeM MPOCTOro BbIABUKEHNA. Npu nosTOp-
HOM 33/IBWXEHWW B naHenb criefyer cneavts 3a
Te, uTobbl KFOY Ha Kopnyce WHTErpancHOA Mu-
kpocxemb! 6bln HaNPaBeH K TPeyronbHOMY UHAEK-
Cy Ha nyare neyarHoro MOHTAXa.

10.5. [lemoHTax py4ek

Pyuk#t MOXHO 3aMEeHUTb MNnW yCTaHoBUTb B npa-
BUNLHOE NONOXKEHUe, ANs Yero cnefyeT CHATL 6e-
Nbi 3aWUTHBIA  KOMMa4oxk ocnabwute wnu 3a-
TAHYTb BAHT, PACNONOXEHHbIA BHYTPW.

10.6. 3ameHa U AEMOHTaX IIEMEHTOB,
PacnonoMXeHHbIX Ha NaHenu

Mpy AEMOHTAXKE, PEMOHTE UNY 3aMEHE INEeMEHTOB
yrpaBEeHNs, PaCcTIONOXEHHBIX Ha naHesnm, Heob6xo-
VMO CHauana AeMOHTNPOBATb PyUKW.

Jlanee Heo6X0AMMO AEMOHTAPOBATL BCE BXOAHbLIE
W BLIXOAHBIE 32XMMbL. B peaynbrarte 3T0r0 MOXHO
ocnabuTb WWTOK MaHenu, noj KOTOpbiM pacno-
NOXEHbI KPEneXHble 3IeMeHTbl aeTtaned, pacno-
NOXEHHBIX HA Naxenw.

10.7. Bonee cnoXHbié BUAbI peMOHTa

Ha sasofe-warorosutene npubop noABEpraeics
CTPOrOMY KOHTPOJIIO KadecTsa peTtanen u perynm-
posku cxem. Mpoteccy pa3paboTku u npovssoA-
cTBa ypaensercs OOMblioe BHUMaHWe W B page
cnyyaes WCMONb3ylOTCH cneuyvantHble TexHono-
rMuYeckme NpoLUeccsl C Lenbio obecneyeHmns coxpa-
HEeHWst napameTpoB Npubopa n AOCTUXEHUA Tpeby-
€MOW TOYHOCTU.

HecMOTPA Ha 370, B NPOLECCE JKennyarauun us-3a
cTapeHus gervaneu, BO3AENCTBUA KNMMATUHECKUX
YCNOBUW ¥ T. A. MOXET NOABUTLCS HencnpasHOCTb,
KoTOpas HapyiuaeT pa6oTOCNOCO6HOCTL NpUGopa.

10.4. Exchange of integrated circuits

The integrated circuits are mounted similarly as
socket-mounted transistors, and thus can be rem
ved easily simply by pulling them out. When these ¢}
cuits are being reinserted, the triangular mark etche
in the metal foil of the board must be against
groove in the sleeve of the integrated circuit.

10.5. Removal of the control knobs

A knob of the instrument can be exchanged or res¢
to the correct position after removing the whi
covering cap, and loosening or tightening the scr
inside it.

10.6. Exchange and removal of panel controls

When a panel control has to be removed for repairq
exchange, first of all its knob has to be taken off.

Then, it is necessary to remove all the input and ouk
put sockets and connectors.

Thus, the front shield becomes free and can be tak
off in order to make the fixing screws of the pan
controls accessible for removal.

10.7. More involved repairs

The BM 566A oscilloscope has been submitted by t
makers to stringent tests of the quality of the emplo
ed components and the precision of circuit adju
ment. The greatest possible care has been devot
in the development and production processes in
der to attain the required properties of the instrume
and the corresponding high accuracy. However, aft
lengthy operation, due to natural ageing of com
nents, or to atmospheric and climatic conditions,
well as to other possible adverse influences, a def
may occur which could impair correct operation of th
oscilloscope.



Pri vymene vadnych soucasti pouzuve;te pouze typy,
které jsou uvedeny v rozpisu el. souCasti.

V duchu dobré tradice ma k. p. TESLA Brno zajem na
tom, aby jeho méici pristroje slouzily s maximalni
presnosti zakaznikim. Nemate-li proto pfi opravé
vhodné kontrolni zafizeni nebo dostatek zkusenosti,
doporugujeme Vam obratit se na vyrobni podnik, kte-
ry Vam pfistroj opravi.

Piistroj zaSlete na adresu:
TESLA Brno, koncernovy podnik,
612 45 Brno, Purkynova 99
Adresa servisu méficich pfistroji (pro osobni styk):
TESLA Brno, koncernovy podnik,
servis méficich pfistroju,
612 45 Brno, Mercova 8a
(tel. 74 75 74)

11. POKYNY PRO DOPRAVU A SKLADOVANI

11.1. Doprava

Konstrukce obalu je fedena s ohledem na snizeni ne-
pnmych vlivi béhem dopravy. Dopravu lze uskute¢-
rovat véemi dopravmmu proslredky Pnstrol vSak mu-
si byt chranén proti pnmym povétrnostnim vlivim
a pusobeni teplot niz8ich nez —25 °C a vyssuch nez
455 °C. Kratkodobé zvyseni vihkosti nema na viastni
pfistroj vliv.

11.2. Skladovani

Nezabaleny pnstro; Ize skladovat v prostiedi s teplo-
tou +5 °C az +40 °C pfi maximalni relativni vihkosti

Mpu 3ameHe BbLISAILMX U3 CTPOA AeTanew cneay-
eT UCNONbL30BaTh TONLKO TUMbI, YKA3aHHbLIE B Cre-
unbmkauun anekTpudeckux getanen. MNpunoxex-
Hble 3JMEeKTPUHUECKUEe CXeMul ¥ YepTexu nanar
NevyaTHoOro MOHTaXXa ofGnerdar NOHATL NPUHLMA
JIEACTBUSE ¥ YyCTPAHNTL BO3MOXXHBIE HECTIPABHOCTU.

B COOTBETCTBUW C XOPOWEN Tpagvuen KOHLEepHOo-
Boe npexnpusatue «Tecna» bpHO 3anHTepecosaHo
B TOM, 4TOBbl ero uaMeputenbHble NPUOOPLI
CAYXWY 3aKA3YNKY C MAKCMMAaSIbHON TOUHOCTBIO.
Moatomy, ecnv B Baiwem pacnopsxeHun HeT nog-
XOJAWEro KOHTPONLHOTO 06opyaosaHua wiv A0-
CTaTOYHOrO ONbITA, TO PEKOMEHAYETCA 06paTUTLCA
C PEMOHTOM Ha 3aBOA-U3roTOBUTENb.
Bonee non6opHbie HpopMauum npegocTasnsaeT
KOBOQ, sHelwHeTOprosoe npegnpustue,
r. Npara, YCCP

11. YKA3AHUA NO TPAHCNOPTUPOBKE
U XPAHEHWIO

11.1. TpaHcnopTUpOBKa

KOHCTPYKLMs Tapb! pelweHa ¢ y4eTOM YMEeHbLIeHNs
BO3EVICTBUSI KOCBEHHbIX BUAHWA B npouecce
TPAHCNOPTUPOBKU. TPaHCNOPTUPOBKY MOXHO OCY-
wecTenATs C NOMOULIO BCEX TPaHCNOPTHbIX
cpeacts. OgHako, npubop AcMKeH 6biTh 3alluLLeH
OT NPAMOro AENCTBUS MOTropl, & TAKXEe 0T BO3AeNn-
cTBus Temnepatypb! Hxe —25 °C u Bblwe +55 °C.
KpaTkoBpeMeHHOe YyBEenuueHne BNaXHOCTH He
oKasblBaeT BPEAHOro AEeWCTBMA HA COOGCTBEHHO
npubop.

11.2. XpaHeHue

HeynakoBaHHbIn NpMOOP MOXXHO XpaHuTb B cpene
¢ Temnepatypoi +5 °C <+ +40 °C npn makcumanb-

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 Components.
The enclosed diagrams and drawings of the printed
circuit boards will help in the comprehension of their
operation and serve as a guide for locating and reme-
dying defects.
In order to uphoid their good tradition, TESLA Brno,
Concern Corp., are greatly interested in ensuring that
their instruments serve the users with maximum ac-
curacy. Therefore, customers who have not the ne-
cessary test equipment, nor sufficient experience in
repairing involved electronic circuits, are advised to
enstrust repairs to the makers, or to their Service Or-
ganization.
Detailed information is available from:

KOVO, Foreign Trade Corporation

2 Jankovcova,
170 88 Praha 7,

Czechoslovakia.

11. INSTRUCTIONS FOR TRANSPORT AND
STORAGE

11.1. Transport

The packing of the BM 566A oscilloscope has been
designed so as to reduce as far as possible adverse
influences which could be encountered during
transport, which can be accomplished by any tran-
sport means. However, the instrument must be pro-
tected from the direct influence of inclement weather
and of temperatures exceeding the range of —25 °C
to 455 °C. Transitory increase of the relative humidity
has no detrimental effect on the instrument.

11.2. Storage

When unpacked, the BM 566A oscilloscope can be
stored at temperatures within the range of +5 °C
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do 80 %. Pii kratkodobém skladovani Ize pfistroj v to-
varnim obalu skladovat v rozmezi —25 ‘C az +55 °C
pi relativni vihkosti do 95 %.

V obou pfipadech je nutné skladované pfistroje chra-
nit proti povétrnostnim vlivm uloZenim ve vhodnych
prostorach prostych prachu a vypard z chemikalii.

Na skiadované pristroje nema byt ukladan zadny dal-
&i material.

12. UDAJE O ZARUCE

Na spravnou funkci vyrobkii poskytuje koncernovy
podnik TESLA Brno saruku v délce stanoveneé pro tu-
zemské  zakazniky hospodarskym zakonikem
&. 109/1964 Sb. ve znéni &. 37/1971 Sb. (§ § 198,
135). :

Podrobngjsi udaje o delce zaruéni doby jsou uvedeny
v zaruénim listé.
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HOW OTHOCWTENBHOW BNAXHOCTY po 80 %. MMpw
KpaTKOBPEMEHHOM XpaHeHUy MOXXHO npnbop B 3a-
BOJICKOWA Tape xpaHuTs B cpeae ¢ TemnepaTypow
or —25 ‘C po +55 °C v npm OTHOCUTENbHOW
BnaxxHocTn [0 95 %.

B o6oux crnydasx Heo6xoanmo XpaHumble npubopsb!
3auuaTh OT BO3ASNCTBUA norofpi NyTem ux ycra-
HOBKM B MOAXOAALMX NOMELEHUAX 6e3 Nbinn u xu-
MUYECKUX NCNAPEHNA.

Ha noMmelieHbie Ha XxpaHexue npubopul  3anpe-
waeTcs KnacTb KaKon-NMBO MHON marepuan.

12.  yCnoBwA FTAPAHTUW

HaynonansHoe npeanpuaTue Tecna bpHo rapaH-
TupyeT npasunbHyto paboty CBOMX napenun
B TEUEHWe rapaHTUiHOro cpoka AN 3aKa34ukos
cTpaH-4neHos COB v uMm paBHbIX, yCTaHOBNEHHOIO
006UMN YCNOBUSIMU CcoB 1968 r. (§ § 28—30).
EBonee noApoGHbie AaHHbie O npoaorkuTenb-
HOCTW TApaHTMIAHOTO CpoKa yKa3aHbl B rapaHTwin-
HOM cBUAeTensLCcTBe.

to +40 "C at a maximum relative humidity @
80 %.

When placed in its original packing, the instrum
can be stored for any length of time at temperatu?’
withing the range of ~05°C to +55 °C at arelativeh
mility of up to 95 %. ‘
In either case, the oscilloscope must be protect
from adverse atmospheric influence by keeping it

a suitable room which is free from dust and chemi ‘
fumes. '
No other material must be stacked on the storedi
strument.

12. GURANTEE

tee conditions are agreed upon individually in e
case. (Details about the guarantee terms are given

With customers outside Czechoslovakia, the guaq
the Guarantee Certificate.)



13. ROZPIS ELEKTRICKYCH SOUCASTI
13. CNELM®UKALUA INEKTPUHECKUX AETANEW
13. LIST OF ELECTRICAL COMPONENTS

1XP 830 22
Resistors:
No. Type Value Ioﬂl/france :\:::;W Standard CSSR
R1, R101  Film 10Q 10 0.25 TR 191 10RK
R2,R102 Film 82 Q 5 0.25 TR 191 82RJ
R3, R103  Film 990 kQ2 0.5 0.25 1AK 653 09
R4, R104  Film 900 k2 0.5 0.25 1AK 653 10
R5, R105  Film 10Q 10 0.25 TR 191 10RK
R6, R106  Film 10.1 kQ 0.5 0.125 TR 161 10K1D-1
K7, R107  Fiim 111 kQ 0.5 0.125 TR 161 111KD-1
R8, R108 Film 9.1Q 5 0.25 TR 191 9R1J
RY, R109 Film 82 Q 5 0.25 TR 191 82RJ
R10,R110 Film 390 @ 5 0.25 TR 121 390RJ
Rt1,R111 Film 120 Q 5 0.25 TR 191 120RJ
R15, R115 Film . 100 kQ 1 0.25 TR 191 100KF
R16,R116 Fiim 900 kQ 0.5 0.25 1AK 653 10
R17,R117 Film 470 kQ2 5 0.25 TR 191 470KJ
R21,R121 Film 71.5Q 0.5 0.125 TR 161 71R5D-1
R22, R122 Film 301 Q 0.5 0.125 TR 161 301RD-1
R23.R123 Film 137 Q 0.5 0.125 TR 161 137RD-1
R24, R124 Film 301 Q 0.5 0.125 TR 161 301RD-1
R25,R26 Film 75Q 0.5 . 0.125 TR 161 75RD-1
R27,R127 Film 110 Q 0.5 0.125 TR 161 110RD-1
R28,R128 Film 150 Q 0.5 0.125 TR 161 150RD-1
R35, R135 Potentiometer 10 kQ - 0.2 TP 190 12E 10KN
R36, R136 Potentiometer 5 kQ — 0.15 1AN 692 95
R37, R137 Potentiometer 1kQ - 0.15 1AN 692 97
R38, R138 Potentiometer 5 kQ 10 " 0.2 1AN 736 16
R39, R139 Film 27 Q 10 0.25 TR 191 27RK
R40, R140 Film 150 Q 5 0.25 TR 191 150RJ
R41, R141  Film 150 Q 5 0.25 TR 191 150RJ
R42,R142 Film 2.7 kQ 5 025 TR 191 2K7J
R43, R143 Fiim 750 Q 10 0.25 TR 191 750RK
R160 Potentiometer 10 k€2 —_ 0.2 TP 190 »0A 10KN

No. Type

Value

Tolerance

Max.

Standard CSSR

+% foad W
R161, R162 Film 56 Q 10 0.25 TR 191 56RK
R163 Potentiometer 10 kQ - 0.2 TP 190 20A 10KN
R166, R167 Potentiometer 5kQ+50kQ — 0.25 TP 286b 40A 5KN +

+ 50 KN

R170 Film 82Q 10 0.25 TR 191 82RK
R171, R172 Film 470 Q 10 0.25 TR 191 470RK
R175 Film 402 Q 1 0.25 TR 191 402RF
R176 Potentiometer 2 kQ - 1AN 691 70
R177 Film 274 kQ 1 0.25 TR 191 2K74F
R178 Potentiometer 1 kQ - 0.2 TP 190 12E 1KN
R179 Film 2.74 kQ 1 0.25 TR 191 2K74F
R180 Potentiometer 1 kQ - 0.2 TP 190 12E 1KN
R185 Film 5 MQ 1 0.5 TR 107 5MOF
R186 Film 2 MQ 1 0.5 TR 107 2MOF
R187 Film 1 MQ 0.5 0.25 1AK 653 11
R188 Film 499 kQ 05 0.5 TR 163 499KD-1
R189 Film 200 kQ 05 0.125 TR 161 200KD-1
R190 Film 100 kQ 0.5 0.125 TR 161 100KD-1
R191 Film 49.9 kQ 0.5 0.125 TR 161 49K9D-1
R192 Film 200 kQ 0.5 0.125 TR 161 200KD-1
R193 Film 100 kQ 0.5 0.125 TR 161 100KD-1
R194 Film 48.7 kQ 05 0.125 TR 161 48K7D-1
R195 Film 100 kQ 10 0.25 TR 191 100KK
R200 Film 1 kQ 5 0.25 TR 191 1K0OJ
R201—R205 Film 10 MQ 1 05 TR 107 10MOF
R206 Film 5 MQ 1 05 TR 107 5MOF
R207 Film 2MQ 1 0.5 . TR 107 2MOF
R208 Film 1 MQ 0.5 0.25 1AK 653 11
R209 Fiim 499 kQ 05 0.5 TR 163 499KD-1
R210 Film 200 kQ 0.5 0.125 TR 161 200KD-1
R211 Film 100 kQ 0.5 0.125 TR 161 100KD-1
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No. Type value 1oprance M Standrd GSSRH Ho fype value Topance Mox OF,  Stanomd CSSR
R212 Film 49 .9 kQ 0.5 0.125 TR 161 49K9D-1 —20
) -ami a4
R213 Film 200 k{2 0.5 0.125 TR 161 200KD-1 202 Ceramic 1000 pF +50 250 TK7451nS
R214 Film 100 k&2 0.5 0.125 TR 161 100KD-1 C203 Ceramic 220 pF 10 40 TK 754 220pK
R215 Film 49 9 kQ 0.5 0.125 TR 161 49K9D-1 C204 Polystyrene 0.1 uF 1 100 WK 716 01 100nD
C205 Polystyrene 1 000 pF 1 100 WK 716 01 1nD
- T T T €206 Ceramic 82 pF 5 40 TK 754 82pJ
C207 Trimmer 20 pF - 250 1AK 701 63
C208 Trimmer 12 pF = 250 1AK 701 62
R . —20
Capacitors: i <209 Ceramic 0.1 4F éo 32 TK 783 100nZ
No Type Vabe 1|o‘%/’ry,-rnm:0 t/l;’:'xr‘q[,)(i( Srandard CRSR C215. C216 Electrolytic 20 uF - 25 TE 154 20u
S G217, C218 Electrolytic 50 uF - 10 TE 152 50u
€219, €220 Electrolyti 0 «F — 25 TE 154 20
C1.C101  PET. 22 000 pF 10 400 TG 276 270K ectrolytic 20« "
C2,C102  Ceramic 15 pF 5 40 1K 754 15pJd e e ST S T
C3—C8,
€103—C106 Trimmer 20 pF - 250 1AK 701 63
C7,C107 Feed-through 470 pF - 300 1AK 713 13
C8,C108 Paper 33 pF 5 400 WK 711 33pJ
¢10, C110 Ceramic 10 pF 10 40 TK 754 10pK
Cc15, C115 Ceramic 82 pF —25(; 40 TK 754 82pJ Transformers and coils:
C16,C116 Ceramic 1 500 pF 450 40 TK 744 1n5S -
Component Designation Drawing No No of tap No. of turns ;x'r':m@
—20
€35, C135 Ceramic 10 000 pF +50 250 TK 745 10nS —
C36, C136 Ceramic 330 pF 5 40 TK 794 330pJ Choke-coil L160—L162 1AN 952 60 1-2 30 0.25
C50 Electrolytic 10 4F - 50 TE 156 101
C170, C171 Ceramic 220 pF 10 410 TK 754 220pK N
C172 Electrolytic 10 uF - 10 TE 003 1QM
ci185 Polystyrene 0.1 uF 1 100 WK 716 01 100nD
Cc186 Polystyrene 1 000 pF 1 100 WK 716 01 1nD
c187 Ceramic 82 pF 5 250 TK 755 82pJ
C188 Trimmer 20 pF - 250 1AK 701 63 R
c189 Trimmer 12pF - — 250 1AK 701 62 Further electrical components:
C190 Ceramic 100 pF 10 250 TK 755 100pK
—50 Component Type-Value
C191 Ceramic 0.1 uF +80 32 TK 783 100nZ
C200 Electrolytic 1 uF — 70 TE 988 1 - PVC Integrated circuit IO 170 MH 7400
. —20 Diode E1 KA206
Cc201 Ceramic 10 000 pF +50 250 TK 745 10nS Diode E170 LQ 1432
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Kalibrator Zesilovaé

Kanubpartop Yeunurens
Calibrator Amplifier
1AF 021 141 1AF 021 19
Rezistors: Resistors:
No. Type Value lolzrance m::;,w Standard CSSR No. Type Vaiue 10,!2'3"“ :\g:é'w Standard CSSR
- Eilm 137 k2 ; 0.25 TR 191 1K37F R1,R201  Film 910 kQ 5 0.25 TR 191 910KJ
A Fiim 7930 ) 0.05 TR 191 723RF R2, R202  Film 3MQ 5 0.25 TR 151 3MB
A3 Film 7230 ) 0.25 TR 191 72R3F A3, R203  Film 820 kQ 5 0.25 TR 191 820KJ
R4 Film 8.06 Q ) 0.95 TH 191 BROGF R4,R204 Film 150 kQ 5 0.25 TR 191 150KJ
RS Trimmer J _ 0.25 TP 095 220AN R5, R205  Trimmer 100 kQ - 0.5 TP 012 100K
R6 Fitm 33 KO 10 0.25 TR 213 3K3K R6, R206  Film 100 5 0.25 TR 191 10RJ
R7 Film 52 KO 10 0.05 TR 213 2K2K R7,R207  Film 10Q 5 0.25 TR 191 10RJ
R8,R9  Trimmer 10 kQ - 0.25 TP 095 10KN R8, R208  Film 279 5 025 TR 19127RJ
R10 Film 16.9 k@ 5 0.25 TR 191 16KOG R9, R209  Film 270 5 0.25 TR 191 27RJ
R11 Film 931 O ] 0.25 TR 191 S31RF R10, R210 Fitm 10Q 5 0.25 TR 191 10RJ
R12 Film 1.47 kQ 2 0.25 TR 191 1K47G R11,R211 Film 229 5 025 TR 191 22RJ
R13 Film 16.9 kQ > 0.95 TR 191 16K9G R12,R212 Film 39.2 kQ 1 0.25 TR 191 39K2F
R1a Film 129 10 0.25 TR 213 128K R13, R213 Film 39Q 10 0.25 TR 191 39RK
R15 Film 33Q 10 0.25 TR 213 3RIK R14,R214 Film 27Q 5 0.25 TR 191 27RJ
Ris Film 150 Q 10 0.25 TR 213 150AK R15, R215 Film 1.8kQ 5 0.25 TR 191 1K8J
R17,R18 Film 820Q 10 0.25 TR 213 820RK R16,R216 Film 1000 5 0.25 TR 191 100RJ
R17, R217 Film 1.2kQ 5 0.25 TR 191 1K2J
R18, R218 Film 56.2Q 2 0.25 TR 191 56R2G
: . R19, R219 Film 220 10 0.25 TR 191 22RK
Capacitors: R20, R220 Film 100 Q 2 0.25 TR 191 100RG
No. Type Value Talrance M2 DC  Siandarg ssh R21,R221  Film 430Q 5 0.25 TR 191 430RJ
. R22, R222 Film 2kQ 1 0.25 TR 191 2KOF
R23, R223 Film 68 Q 5 0.25 TR 191 68RJ
C1,C2 Metal 0.1 uF 5 250 TC 206 100nJ R24, R224 Trimmer 100 Q - 05 TP 095 100R
C3,C5 Ceramic 0.1 ;I,F +80...—20 32 TK 783 100nZ R25, R225 Trimmer 100 Q - 0.5 TP 095 100R
' R26, R226 Film 1.5 kQ 5 0.25 TR 191 1K5J
) R27, R227 Film 2.4 kQ 5 0.25 TR 191 2K4J
Further electrical components: R28, R228 Film ;560 Q 5 0.25 TR 191 560RJ
component ropovatve R29, R229 Film 1.2kQ 5 0.25 TR 191 1K2J
R30, R230 Film 549 Q 1 0.25 TR 191 54R9F
R31,R231 Film 82Q 10 0.25 TR 191 82RK
integrated circuit 101 UCY74123N R32, R232 Film 24kQ 5 0.25 TR 191 2K4J
Diode E1, E2 KA261 : R33, R233 Film 39Q 5 0.25 TR 191 39RJ
Diode E3 KA206 R34, R234 Film 100 5 0.25 TR 191 10RJ




No. Type Value Tolerance Max. Standard CSSR : No. Type Value Tolerance Max Stanard CSSR

% load W + % load W

A35, R235 Film 51.1Q 1 0.25 TR 191 51RtF R82, R282 Film 10Q 10 0.25 TR 191 10RK
R36, R236 Film 47 Q 5 0.25 TR 191 47RJ R83, R283 Film 10Q 10 0.25 TR 191 10RK
R37, R237 Film 39.2 kQ 1 0.25 TR 191 39K2F R84, R284 Film 27 Q 10 0.25 TR 191 27RK
R41 Trimmer 4.7 kQ - 05 TP 095 4K7 R85, R285 Film 2.37 kQ 2 0.25 TR 191 2K37G
R42 Film 1 kQ 1 0.256 TR 191 1KOF R86, R286 Trimmer 680 Q - 05 TP 012 680RN
R48, R248 Film 49.9 Q 0.5 0.125 TR 161 49R9D-1 R87, R287 . Film 2.37 kQ 2 0.25 TR 191 2K37G
R49, R249 Film 2.67 kQ 1 0.25 TR 191 2K67F R8s, R288 Film 10Q 10 0.25 TR 191 10RK
R50, R250 Film 2.67 kQ 1 0.25 TR 191 2K67F R89, R289 Trimmer 1 kQ - 0.5 TP 095 1KO
R51,R251 Film 27 Q 10 0.25 TR 191 27RK R90, R290 Film 66.5Q 1 0.25 TR 191 66R5F
R52, R262 Film 1.21 kQ 2 0.25 TR 191 1K21G R91, R291 Film 56.2 Q 2 0.25 TR 191 56R2G
R53, R253 Trimmer 680 Q - 0.5 TP 012 680R R92, R292 Film 56.2 Q2 2 0.25 TR 191 56R2G
R54, R254 Film 1.21 kQ 2 0.25 TR 191 1K21G R93, R293 Film 10Q 5 0.25 TR 191 10RJ
R55, R255 Trimmer 1kQ — 0.5 TP 095 1KO R94, R294 Film 10Q 5 0.25 TR 191 10RJ
R56, R256 Film 66.5Q 1 0.25 TR 191 66R5F R95, R295 Film 27 Q 10 0.25 TR 191 27RK
R57, R257 Film 24 Q 5 0.25 TR 191 24RJ R96, R296 Film 27Q 10 0.25 TR 191 27RK
R58, A258 Film 47Q 5 2.05 TR 191 4R7J R97, R297 Film 1kQ 2 0.25 TR 191 1KOG
R59, R259 Film 100 Q 1 0.25 TR 191 100RF R98, R298 Fim 3.09 kQ 1 0.25 TR 191 3K09F
R60, R260 Film 100 Q 1 0.26 TR 191 100RF R99 Film 100 Q 1 0.25 TR 191 100RF
R61, R261 Film 681 Q 2 0.25 TR 191 681RG . R100 Film 100 Q 1 0.25 TR 191 100RF
R62, R262 Film 510 Q 5 0.25 TR 191 510RJ R101 Film 27Q 5 0.25 TR 191 27RJ
R63, R263 Film 1.5 kQ 10 0.25 TR 191 1K5K R102 Film 10Q 10 0.25 TR 191 10RK
R64, R264 Film 1kQ 5 0.25 TR 191 1KOJ R103 Film 10Q 10 0.26 TR 191 10RK
R65, R265 Film 1kQ 5 0.25 TR 191 1K0J R104 Trimmer 100 Q - 0.5 TP 095 100R
R66, R266 Film 75Q 1 0.25 TR 191 75RF R105 Film 5.62 kQ 1 0.25 TR 191 5K62F
R67, R267 Film 75 Q 1 025 . TR 191 75RF R106 Film 301 Q 1 0.25 TR 191 301RF
R68, R268 Film 27Q 5 0.25 TR 191 27RJ R107 Film 909 Q 1 0.6 TR 192 909RF
R69, R269 Film 27 Q 5 0.25 TR 191 27RJ R108 Trimmer 150 Q - 05 TP 012 150RN
R70, R270 Film 3kQ 5 0.25 TR 191 3K0J R109 Film 1.2kQ 5 0.6 TR 192 1K2J
R71,R271 Fim 1.5kQ 5 0.25 TR 191 1K5J R111 Film 121 Q 2 0.25 TR 191 121RG
R72,R272 Film 100 Q 2 0.25 TR 191 100RG R112 Film 121 Q 2 0.25 TR 191 121RG
R73,R273 Film 100 Q 2 0.256 TR 191 100RG R113 Film 10Q 5 0.25 TR 191 10RJ
R74, R274 Film 10Q 5 0.25 TR 191 10RJ Ri14 Film 10Q 5 0.256 TR 191 10RJ
R75, R275 Film 3.32kQ 2 0.25 TR 191 3K32G ) R115 Film 5.23 kQ 1 0.25 TR 191 5K23F
R76, R276 Film 3.32kQ 2 0.25 TR 191 3K32G R116 Film 5.23 kQ 1 0.25 TR 191 5K23F
R77, R277 Film 10Q 5 0.25 TR 191 10RJ R151, R152 Film 2 kQ 5 0.6 TR 192 2K0J
R78, R278 Film 27 Q 10 0.25 TR 191 27RK R153, R154 Film 22Q 5 0.125 TR 112 2R2J
R79, R279 Film 27 Q 10 0.25 TR 191 27RK R155 Film 510 Q 5 1 TR 153 510RB
R80, RZ80 Film 10Q 10 0.25 TR 191 10RK " R156 Trimmer 470 Q - 05 TP 095 470RN
R81, R281 Film 10Q 10 0.25 TR 191 10RK R157 Film 430 Q 5 0.25 TR 191 430RJ
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Tolerance

Max.

No. Type Value 4o load W Standard CSSR
R158 Film 178 Q 2 0.25 TR 191 178RG
R159 Film 220 Q 5 2 TR 182A 220RJ
R160 Fitm 178 Q 2 0.25 TR 191 178RG
R161 Film 430 Q 5 0.25 TR 191 430RJ
R162, R163 Film 360 Q 5 0.6 TR 192 360RJ
R164 Film 10 kQ 2 0.25 TR 191 10KG
R165, R166 Film 33 Q 5 0.25 TR 191 33RJ
R167 Film 10 kQ 2 0.25 TR 191 10KG
R168, R169 Film 3.92 kQ 1 0.25 TR 191 3K92F
R170, R171 Film 10Q 10 0.25 TR 191 10RK
R299 Film 2kQ 5 0.25 TR 191 2K0J
R300 Film 10Q 5 025 _ TR 191 10RJ
R301 Film 10Q 5 0.25 TR 191 10RJ
R302 Film 2kQ 5 0.25 TR 191 2K0J
R303 Film 1 kQ 2 0.25 TR 191 1KOG
R304 Film 3.09 kQ 1 0.25 TR 191 3K09F
R305, R306 Film 27 Q 10 0.25 TR 191 27RK
R307, R308 Film 100 Q 1 0.25 TR 191 100RF
R309 Film 27 Q 5 0.25 TR 191 27RJ
R310, R311 Film 10Q 10 0.25 TR 191 10RK
R312 Trimmer 100 @ - 0.5 TP 095 100R
R313 Film 5.62 kQ 1 0.25 TR 191 5K62F
R314 Film 301 Q 1 0.25 TR 191 301RF
R315 Film 909 Q 1 0.6 TR 192 909RF
R317 Film 1.2kQ 5 0.6 TR 192 1K2J
R318 Film 27 Q 10 0.25 TR 191 27RK
R319, R320 Film 121 Q 2 0.25 TR 191 121RG
R321, R322 Fiim 10Q 5 0.25 TR 191 10RJ
R323, R324 Film 5.23 kQ 1 0.25 TR 191 5K23F
R326 Film 150 Q - 0.5 TP 012 150RN
R351—R353 Fitm 2.2 kQ 10 0.25 TR 191 2K2K
R354, R355 Film 10Q 10 0.25 TR 191 10RK
R356 Film 2.2 kQ 10 0.25 TR 191 2K2K
R357 Film 10Q 10 0.25 TR 191 10RK
R358 Fitm 2.2 kQ 10 0.25 TR 191 2K2K
R359 Film 1.5 kQ 10 0.25 TR 191 1K5K
R360 Film 2.2 kQ 10 0.25 TR 191 2K2K
R365 Film 5.6 kQ 10 0.25 TR 191 5K6K
R366 Film 5.6 kQ 10 0.25 TR 191 5K6K

Type

Value

Tolerance

Max.

stand¥rd ¢SSR

+ % load W
R367, R368 Film 7.5 kQ 5 0.25 TR 191 7K5J
R369 Film 6.8 kQ 10 0.25 TR 191 6K8K
R370 - Film 2.7 kQ 10 0.25% TR 191 2K7K
R371 Fitm 15 kQ 10 0.25 TR 191 156KK
R372 Film 3.3kQ 5 0.25 TR 191 3K3J
R373 Film 910 (750) @ 5 1 TR 153 910 (750)RJ
R374 Film 2.7 kQ 10 0.25 TR 191 2K7K
R375 Film 6.8 kQ2 10 0.25 TR 191 6KBK
Capacitors:
No. Type Value l%f rance %a'&'gz% Standard CSSR
' . —20
C1, C201 Ceramic 22 000 pF 150 40 TK 744 22nS
C2,C202 Trimmer 25 pF - 200 WN 704 24
C3,C203 Ceramic 18 pF 10 40 TK 754 18pK
C4,C204 Trimmer 5pF - 400 WK 701 09
C5, C205  Electrolytic 10 uF —_ 35 TE 005 10M
-20
C6,C206 Ceramic 4700 pF +50 40 TK 744 4An7S
. -—20
C7,C207 Ceramic ,10 000 pF 150 40 TK 744 10nS
C9,C209 Ceramic 1.5pF 0.5 400 TK 656 1p5D
C10,C210 Electrolytic 10 uF — 10 TE 003 10M
C11,C211 Ceramic 22 000 pF ;ig 40 TK 744 22nS
C12,C212 Ceramic 1pF 0.5 400 TK 656 1p0D
C13,0213 Ceramic 10 000 pF ;gg 40 TK 744 10nS
C14,C214 Trimmer 3-12 pF - 250 1AK 701 62
C15, C215 Electrolytic 10 uF — 35 TE 005 10M
C16,C216 Ceramic 4700 pF Igg 40 TK 744 4n7S
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Tolerance

Max. DC

No. Type Value +o voltage v Standard CSSR
. —20
C17,C217 Ceramic 1 000 pF +50 250 TK 745 1n0S
C18, C218 Electrolytic 50 uF - 10 TE 152 50 v
C19, C219 Electrolytic 50 ufF - 10 TE 152 50 vV
. —20
C20, C220 Ceramic 4 700 pF +50 40 TK 744 An7S
. -20
C21,C221 Ceramic 1000 pF 450 250 TK 745 1n0S
. —20
C22, C222 Ceramic 10 000 pF +50 40 TK 744 10nS
. —20
C24, C224 Ceramic 0.1 uF +80 32 TK 783 100nZ
C52, C252 Trimmer 25 pF - 200 WN 704 24
€53, C253 Ceramic 68 pF 5 250 TK 755 68pd
C54, C254 Ceramic 3.3pF 0.5 250 TK 755 3p3D
C55, C255 Ceramic 3.3 pF 0.5 250 TK 755 3p3D
C56, C256 Ceramic 10 pF 10 250 TK 755 10pK
C57, C257 Ceramic 10 pF 10 250 TK 755 10pK
C58, C258 Ceramic 330 pF 10 40 TK 754 330pK
—20
C59, C259 Ceramic 1 000 pF 150 250 TK 745 1n0S
. —20 '
C60, C260 Ceramic 2 200 pF +50 40 TK 744 2n2S
) —20
C61, C261 Ceramic 2 200 pF +50 40 TK 744 2n2S
. -20
C62, C262 Ceramic 4 700 pF +50 40 TK 744 4n7S
C63,C263 Trimmer 25 pF - 200 WN 704 24
C64, C264 Ceramic 22 pF 10 40 TK 754 22pK
C65, C265 Ceramic 6.8 pF 1 40 TK 754 6p8F
C66, C266 Ceramic 6.8 pF 1 40 TK 754 6p8F
C67,C267 Ceramic 4700 pF :ig 40 TK 744 4n7S
C68, C268 Ceramic 39pF 0.5 250 TK 755 3p9D
C69, C269 Trimmer 25 pF - 200 WN 704 24
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No. Type Value Io‘,'/f'ance cﬁ;g[;cv Standard CSSR
, —20
C70, C270 Ceramic 2 200 pF 450 250 TK 745 2n2S
C71, G271 Ceramic 8.2 pF 1 250 TK 755 8p2F
C72, C272 Ceramic 8.2 pF 1 250 TK 755 8p2F
C151 Ceramic 10 000 pF :gg 40 TK 744 10nS
C152—C155 Ceramic 3.3 (5.6) pF 0.5 250 TK 755 3p3 (5p6)D
—20
C156 Ceramic 4700 pF +50 250 TK 745 4n7S
i —20
C300 Ceramic 10 000 pF +50 250 TK 745 10nS
. C301 Electrolytic 20 uF - 25 TE 154 20 uV
. —20
C302 Ceramic 0.1 uF 180 32 TK 783 100nZ
. —-20
C303 Ceramic 0.1 uF +80 32 TK 783 100nZ
C304 Electrolytic 20 uF - 25 TE 154 20 Vv
) —-20
C351-—-C353 Ceramic 22 000 pF +50 .40 TK 744 22nS
C354 Ceramic 100 pF 5 " 40 TK 754 100pJ
C355 Ceramic 330 pF 5 40 TK 754 330pJ
C3a57 Ceramic 1 500 pF 20 40 TK 724 1nSM
Transformers and coils:
Component Designation Drawing No. No. of tap No. of turns x‘ﬁr’:“‘
Core L1, L2, L51--L56,
L151, L152, L201,
L202, L253—L256 1AA 436 36
Choke-coil L3, L4, L203,
1.204, L301 1AN 952 60 1—2 30 0.25




Synchronizaéni zesilovaé
Ycunurenb CUHXpOHU3aLMK

Further electrical components:

Component Type - Value Drawing No. Synchronizing amplifier
1AF 021 21
Integrated circuit 10 1, 10 201 MAA 741 Resistors:
integrated circuit 10 351 MH 74008 ; T
L No. Type Value +°;Z'a”°e I"g:;'w Standard CSSR
Integrated circuit 1O 365 MH 7472
Diode E1, E2, E201, E202 KA136 R1 Film 47 Q 10 0.25 TR 191 47RK
Pair of transistors E3 + E4, R2 Film 27 Q 10 0.25 TR 191 27RK
£203 + E204 BF2568 1AN 114 95 R3 Film 47 Q 10 0.25 TR 191 47RK
, R4 Film 2.7kQ 5 0.25 TR 191 2K7J
Transistor E5, E7, E10, E1, RS Film 27 kQ 5 0.25 TR 191 2K7J
E15, E16, E205, E207, E210, R6 Film 1210 2 0.25 TR 191 121RG
E211, E215, E216 BFY90T/2 1AN 11393 R8 Film 100 © 5 0.25 TR 191 100RJ
Transistor E6, E206 KC149—T092 R9 Film 100 Q 5 0.25 TR 191 100RJ
Transistor £8, E208 BSX29 1AN 145 30 R10 Film 887 Q 1 0.25 TR 191 887RF
R11 Trimmer 470 Q - 05 TP 012 470RN
Diode E12, E212 KZ260/5V1 R21 Film 479 10 0.25 TR 191 47RK
Diode E13, E213 KA206 R22 Film 27 ¢ 10 0.25 TR 191 27RK
R23 Film 47 Q 10 0.25 TR 191 47RK
Pair of transistors E51 + E52, ’ R24,R25 Film 279 5 0.25 TR 191 2K7J
E55 + E56, £58 + E59, R26 Film 8259 2 0.25 TR 191 82R5G
E60 + E61, E62 + E63, R28 Fitm 100 Q 5 0.25 TR 191 100RJ
E64 + E65, E151 + E152, R29 Filrt 100 Q 5 0.25 TR 191 100RJ
E251 + E252, E255 + E256, R31 Film 887 Q 1 0.25 TR 191 887RF
E258 + E259, E260 + E261, . R32 Trimmer 470 Q - 0.5 TP 012 470RN
E262 + E263, E264 + E265, R33 Film 887 Q 1 0.25 TR 191 887RF
E266 + E267 BFY90T/2 1AN 116 19 R41 Film 479 10 0.25 TR 191 47RK
Quadrupile of transistors E53, R42 F'!Im 27 Q 10 025 TR 191 27RK
E54. E053, E254 KAS44 R43 Film 479 10 0.25 TR 191 47RK
: ’ R44,R45 Film 2.7kQ 5 0.25 TR 191 2K7J
Set of diodes E66 + E67, R46 Film 1219 2 0.25 TR 191 121RG
£68 + E69, E268 + E269, . R48, R49  Film 100 Q 5 0.25 TR 191 100RJ
E270 + E271 KA206 1AN 112931 R50 Film 887 Q 1 0.25 TR 191 887RF
Diode E57, E257 KZ260/5V6 R51 Trimmer 470Q - 0.5 TP 012 470RN
Diode E365, E366, E370, E373 KA221 R52 Film 8872 1 0.25 TR 191 887RF
) . R61,R62  Film 680 Q 5 025 TR 191 680RJ
Diode E367, E368, E374, E375 KZ260/10 R63.R64  Film 70 s 0.95 TR 191 47RJ
Transistor E369, E372 TR15 R66 Film 1.5 kQ 5 0.25 TR 191 1K5J
Transistor E371 KC508 R67,R68  Film 220Q 5 0.25 TR 191 220RJ
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e

Type

Value

Tolerance

Max.

Standard CSSR

+ % load W
R69 Film 68 Q 5 0.25 TR 191 68RJ
R70,R71 Film 1.3kQ 5 0.25 TR 191 1K3J
R72 Fitm 100 Q 5 0.25 TR 191 100RJ
R73 Film 279 5 0.25 TR 191 27RJ
R74 Eilm 330Q 5 0.25 TR 191 330RJ
R75 Film 18kQ 5 1 TR 181A 1K8J
R76 Film 390 Q 5 0.25 TR 191 390RJ
R77 Film 1.5 kQ 5 0.25 TR 191 1K5J
R78 Film 479 5 0.25 TR 191 47RJ
R79 Film 120 5 0.25 TR 191 1K2J
R8O Film 33Q 10 0.25 TR 191 33RK
R81 Film 33kQ 10 0.25 TR 191 33KK
R82 Film 270 Q 5 0.25 TR 191 270RJ
R83 Film 2.7 kQ 5 0.25 TR 191 2K7J
R84 Film 3.6 kQ 5 0.25 TR 191 3K6J
R85 Film 1.5kQ 5 0.25 TR 191 1K5J
R86 Fitm 479 10 0.25 TR 191 47RK
R87 Film 47Q 10 0.25 TR 191 47RK
RB8 Fitm 120 Q 5 0.25 TR 191 120RJ
R91,R92 Fim 68Q 5 0.25 TR 191 68RJ
L Y
Capacitors:
No. Type Value 1°,!Z’a"°e VM;";QZCV Standard CSSR
. —20
C1 Ceramic 6 800 pF +50 40 TK 744 6n8S
, _ —20
C3 Ceramic 3 300 pF +50 40 TK 744 3n3S
—~20
c21 Ceramic 6 800 pF 150 40 TK 744 6n8S
—2
c24 Ceramic 3300 pF +5g 40 TK 744 3n3S
cat Ceramic 6 800 pF :ng 40 TK 744 6n8S
c43 Ceramic 3 300 pF :ig 40 TK 744 3n3S
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No. Type value Tolerance

Max DC

Standard CSSR

+ % voltage V
[ —
C61 Ceramic 27 pF 10 40 TK 754 27pK

-20
c62 Ceramic 680 pF +§O 250 TK 745 680pS
c63 Ceramic 10 000 pF 1525?1 40 TK 744 10nS
C64 Electrolytic 5 uF - 15 TE 004 5M
—20
C65 Ceramic 4700 pF ‘éo 40 TK 744 4n7S
. —20
C66 Ceramic 2 200 pF +50 40 TK 744 2n2S
Cc67 Ceramic 27 pF 10 40 TK 754 27pK
C69, C70  Electrolytic 20 uF - 15 TE 004 20M
C71 Ceramic 22 pF 10 40 TK 754 22pK
Cc72 Ceramic 3.3pF 10 250 TK 755 3p3K
Transformers and coils:
Component Designation Drawing No
Core L1, L2, 121,122,
L41, 142, L61,
L62, L63, 164,
L65, L66, L67 1AA 436 36
Further electrical components:
Component Type - Value Drawing No.
Pair of transistors E1 + E2,
E21 + E22, E41 + E42,
E63 + E64 BFY90T/2 1AN 116 19




Component Type - Value . Drawing No.

Set of diodes E4 + E5, E3 + ES,
E24 + E25, E23 + E26,

E44 + E45, E43 + E46 KA206 1AN 115 00.1
Pair of transistors £E61 + E62 BSX29 N 1AN 114 56
Transistor E65, E68 BSX29 1AN 145 30
Diode E66 KA221
Transistor E67 BFYS0T/2 1AN 113 93

Spoustéci obvody

Cxembl 3anycka
Triggering circuits

1AF 021231
Resistors:
No Type Value Io'l/e:vance rg:;'w Standard éSSR
R1 Film 10Q 10 0.25 TR 191 10RK
R2 Film 1 MQ 10 0.25 TR 191 1MOK
R3 Film 10Q 10 0.25 TR 191 10RK
R4 Film 56 Q 10 0.25 TR 191 56RK
R5 Film 470 Q 5 025 TR 191 470RJ
R6 Film 1 MQ 10 0.25 TR 191 1tMOK
R7 Film 470 kQ 10 0.25 TR 191 470KK
R8 Film 10Q 10 0.25 TR 191 10RK
R9 Film 100Q 10 0.25 TR 191 100RK
R10 Film 1.15kQ 1 0.25 TR 191 1K15F
R11,R12 Film 10Q 10 0.25 TR 191 10RK
R13 Film 229 10 0.25 TR 191 22RK
R14,R15 Fim 2.21 kQ 2 0.25 TR 191 2K21G
R16 Film 56 kQ - 10 0.25 TR 191 5K6K
R17 Film 2kQ 5 0.25 TR 191 2K0J
R18 Trimmer 3.3kQ - 0.5 TP 095 3K3N
R19 Film 270 Q 10 0.25 TR 191 270RK

R20 Fim 220 10 0.25 TR 191 22RK

Type

Value

Tolerance

Max.

Standard CSSR

+ % load W

R21 Film 100 Q 10 0.25 TR 191 100RK
R22 Film 56 Q 10 0.25 TR 191 56RK
R23,R24  Film 10Q 10 0.25 TR 191 10RK
R25, R26  Film 2.21kQ 2 0.25 TR 191 2K21G
R27 Film 10Q 10 0.25 TR 191 10RK
R28 Film 229 5 0.25 TR 191 22RJ
R29 Film 1 kQ 10 0.25 TR 191 1KOK
R30 Film 2.15kQ 2 0.25 TR 191 2K15G
R31 Film 750 @ 2 0.25 TR 191 750RG
R32 Film 1kQ 10 0.25 TR 191 1KOK
R33-R36 Film 100Q 10 0.25 TR 191 10RK
R37 Film 215k 2 0.25 TR 191 2K15G
R38-R41 Fiim 10Q 10 0.25 TR 191 10RK
R42 Film 750 @ 2 0.25 TR 191 750RG
R43—R44  Film 100 Q 2 0.25 TR 191 100RG
R45 Film 10Q 10 0.25 TR 191 10RK
R46 Film 470 Q 5 0.25 TR 191 470RJ
R47 Film 10Q 10 0.25 TR 191 10RK
R48 Film 2.51 k@ 1 0.25 TR 191 2K51F
R49 Film 3320 2 0.25 TR 191 332RG
R50 Film 100 kQ 10 0.25 TR 191 100KK
R51—R53 Film 10Q 10 0.25 TR 191 10RK
R54 Film 2.51 k@ 1 0.25 TR 191 2K51F
R55 Film 10Q 10 0.25 TR 191 10RK
R56 Film 43 kQ 5 0.25 TR 191 43KJ
R57 Fitm 82 kQ 5 0.25 TR 191 82KJ
R58 “Film 4.32 kQ 1 0.25 TR 191 4K32F
R59 Film 3.57 kQ 1 0.25 TR 191 3K57F
R60, R61 _ Film 10Q 10 0.25 TR 191 10RK
R62 Film . 2.8kQ 1 0.25 TR 191 2K8F
R63 Film’ 2.37kQ 1 0.25 TR 191 2K37F
R64 Film 442 Q 1 0.25 TR 191 442RF
R65 Film 3.01 k@ 1 0.25 TR 191 3KO1F
R66 Film 2.61kQ 1 0.25 TR 191 2K61F
R67 Film 120Q 1 0.25 TR 191 120RF
R68 Film 560 Q 10 0.25 TR 191 560RK
R69 Film 2.61kQ 1 0.25 TR 191 2K61F
R70 Film 120 Q 1 0.25 TR 191 120RF
R71 Film 560 Q 10 0.25

TR 191 560RK




e

-

No Type
R72 Film
R73 Film
R80 Film
RB1 Film
R82 Film
R83 Film
R84 Film
R85 Film
R86 Film
R87,R88  Film
R89 Film
RI0 Film
R91 Film
R92 Film
R93 Trimmer
R94 Trimmer
R95, R96  Film
R97 Film
R102 Film
R103 Film
R104 Film
R105 Film
R108 Film
/109, R110 Film
R111 Film
R112 Film
R113 Film
R114 Film
R115 Film
R116 Film
R117, R118 Film
R119 Film
R120, R121 Film
R122 Film
R123 Film
R124 Trimmer
R125 Film
R126 Film
R127 Film
R128 . Film
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Value

562 Q
2kQ
27 Q
10Q
2.21kQ
27 Q
10Q
2.21 kQ
560 Q
2.4 kQ
51.1Q
750 Q
2.4 kQ
270Q
3.3kQ
330 Q
47 Q
4.64 kQ
1 MQ
10Q
56 Q
470 Q
100 kQ
51 kQ

- 10kQ

470 kQ
1 MQ
10Q
100 Q
1.15 kQ
10Q
22Q
221 kQ
5.6 kQ
2kQ
3.3kQ
270 Q
22 Q
100 Q
56 Q

TFolerance
+on

1
1
10
10
2
10
10
2
10

S

Max.

foad W

- ———

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.5

05

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.5

0.25
0.25
0.25
0.25

e

Standard CSSR

TR 191 562RF
TR 191 2KOF
TR 191 27RK
TR 191 10RK
TR 191 2K21G
TR 191 27RK
TR 191 10RK
TR 191 2K21G
TR 191 560RK
TR 191 2K4J
TR 191 51R1G
TR 191 750RG
TR 191 2K4F
TR 191 270G
TP 095 3K3N
TP 095 330RN
TR 191 47RK
TR 191 4K64G
TR 191 1MOK
TR 191 10RK
TR 191 56RK
TR 181 470RJ
TR 191 100KK
TR 191 51KJ
TR 191 10KK
TR 191 470KK
TR 191 1MOK
TR 191 10RK
TR 191 100RK
TR 191 1K15F
TR 191 10RK
TR 191 22RK
TR 191 2K21G
TR 191 5K6K
TR 191 2K0OJ
TP 095 3K3N
TR 191 270RK
TR 191 22RK
TR 191 100RK
TR 191 56RK

e

No. Type

R129, R130 Film
R131, R132 Fim

R133 Film
R134 Film
R135 Film
R136 Film
R137 Film
R138—R141 Film
R142 Fitm
R143 Film
R144 Film
R145 Film

R146—R148Film
R149, R150 Film

R151 Film
R152, R153 Film
R154 Film
R155, R156 Film
R157 Film
R158 Film
R159 Film
R160 Film
R161 Film
R162 Film
R163 Film
R164 Film
R165 Film
R166 Film
R167 Film
R168 Film
R169 Film
R170 . Film
R171 Film
R172 Film
R173 Film
R174 Film
R175 Film
R176 " Film
R177 Film
R178 Film

Value

10Q
2.21 kQ
10Q
220
1kQ
2.15kQ
750 @
10Q

1 kQ
100Q
2.15 kQ
750 Q
10Q
100 Q
470Q
10Q
2.51 kQ
10Q
3,57 kQ
10Q
237 kQ
10Q
2.51 kQ
10Q
43 kQ
82 kQ
432 kQ
10Q
2.8kQ
442 Q
3.01 kQ
2.61kQ
120 Q
560 Q
2,61 kQ
120Q
560 Q
562 Q
2kQ
332Q

Tolerance
+ o

10
2
10
5
10
2
2
10
10
10
2
2
10
2
5
10
1
10
1
10
1
10
1
10
5
5

- -
- - O -

—
N = O =0

Standard CSSR

TR 191 10RK
TR 191 2K21G
TR 191 10RK °
TR 191 22RJ
TR 191 1KOK
TR 191 2K15G
TR 191 750RG
TR 191 10RK
TR 191 1KOK
TR 191 10RK
TR 191 2K15G
TR 191 750RG
TR 181 10RK
TR 191 100RG
TR 191 470RJ
TR 191 10RK
TR 191 2K51F
TR 191 10RK
TR 191 3K57F
TR 191 10RK
TR 191 2K37F
TR 191 10BK
TR 191 2K51F
TR 191 10RK
TR 191 43KJ
TR 191 B2KJ
TR 191 4K32F
TR 191 10RK
TR 191 2K8F
TR 191 442RF
TR 191 3KO1F
TR 191 2K61F
TR 191 120RF
TR 191 560RK
TR 191 2K61F
TR 191 120RF
TR 191 560RK
TR 191 562RF
TR 191 2KOF
TR 191 332RG




Capacitors:

No. Type Value 1",;2"‘"“" m:éggcv Standard GSSR
C1 Tubular 10 000 pF 10 400 TC 208 10nK
-—20
c2 Ceramic 10 000 pF +50 40 TK 744 10nS
C3 Ceramic 22 pF 5 250 TK 755 22pJ
c4 Ceramic 5.6 (6.8) pF 0.5 400 TK 656 5p6 (6p8)D
C5, C6 Ceramic 100 pF 10 250 TK 755 100pK
c7 Ceramic 220 pF 20 400 TK 626 220pM
C8-C1i0  Ceramic 100 pF 10 250 TK 755 100pK
CcH Ceramic 10 000 pF —20...+50 250 TK 755 10KS
C12,C13 Ceramic 10 000 pF —20...+50 40 TK 744 10nS
Cct4 Ceramic 1 000 pF —20...+50 40 TK 744 1n0S
C15,C16  Ceramic 10 000 pF —20...+50 40 TK 744 10nS
c80 Ceramic 10 000 pF :gg 40 TK 744 10nS
c81 Ceramic 6.8 pF 05 40 TK 754 6p8D
—20
c82 Ceramic 10 000 pF +50 40 TK 744 10nS
C83 Ceramic 6.8 pF 0.5 40 TK 754 6p8D
cs4 Ceramic 1000 pF ;gg 40 TK 744 1n0S
Cc85 Ceramic 10 pF 10 40 TK 754 10pK
C101 Tubular 10 000 pF 10 400 TC 20810nK
C102 Ceramic 22 pF 10 250 TK 755 22pK
C103 Ceramic 0.1 uF —20 32 TK 783 100nZ
+80 N
c104 Ceramic 10 000 pF —20...4+50 40 TK 744 10nS
C105 Ceramic 22 pF 5 250 TK 755 22pJ
C106 Ceramic 5.6 (6.8) pF 0.5 400 TK 656 5p6(6p8)D
c107 Ceramic 100 pF 10 250 TK 755 100pK
C108 Ceramic 220 pF 20 400 TK 626 220pM
C109—-C112 Ceramic 100 pF 10 250 TK 755 100pK
C113 Ceramic 10 000 pF —20...+50 250 TK 745 10kS
C114, C115 Ceramic 10 000 pF —20...+50 40 TK 744 10nS
Cc116 Ceramic 1 000 pF —-20...+50 40 TK 744 1n0S
C117, C118 Ceramic 10 000 pF —20...+50 40 TK 744 10nS

Transformers and coils:

Component Designation Drawing No No. of tap No. of turns ivr:“r'fmg

Choke-coil L1, L2, L80,L101, 1AN 952 64 12 5 0.15
L102

Core L3—L8, L103—L108 1AA 466 03

Further electrical components:

Component Type - Value Drawing No
Integrated circuit 10 1, 10 101 K500LP216 1AN 149 33
Transistor E2, E102 KF907
Pair of transistors E3 -+ E4,

E5 +ES6,E7 + E10,
E8 + ES, E103 + E104,
E105 + E106, E107 + E110,
E108 + E109 ) BFY90T/2 1AN 116 19
Pair of transistors E11 + E12,
E111 +E112 BF479S 1AN 151 67
Transistor E17, E18, E115, E116 BF506
Transistor E80, EB81 BFY90T/2 1AN 11393
Transistor E83 KC2378B
Diode E84 KZ260/5V6
Rozmitaci generatory
MeHepaToOpbl KaualoWeENcna YacToThbi
Sweeping generators
1AF 021 24
Resistors:
No. Type Value Io;:rance m:;'w Standard CSSR
Rt Film 10 kQ 10 0.25 TR 191 10KK
R2 Fitm 5.1 kQ 5 0.25 TR 191 5K1J
R3 Fitm 1.82 kQ 1 0.25 TR 191 1K82F

79



Tolerance

Max.

No. Type Value +o load W Standard CSSR
R4 Film 3.92 kQ 1 0.25 TR 191 3K92F
R5 Film 7.5kQ 1 0.25 TR 191 7K5F
Ré Film 383 Q 1 0.25 TR 191 383RF
R7, R8 Film 33Q 10 0.25 TR 191 33RK
R9 Fitm 22Q 10 0.25 TR 191 22RK
R10 Film 1.5kQ 10 0.25 TR 191 1K5K
R11 Film 10Q 10 0.25 TR 191 10RK
R12 Film 18.2 kQ 1 0.25 TR 191 18K2F
R13 Film 3 kQ 5 0.25 TR 191 3K0J
R14 Film 511 Q 1 0.25 TR 191 511RF
R15 Film 14 kQ 2 0.25 TR 191 14KG
R16 Film 1.21kQ 1 0.25 TR 191 1K21F
R17 Film 2 kQ 1 0.25 TR 191 2KOF
R18 Film 2.43 kQ 1 0.25 TR 191 2K43F
R19 Film 3.01 kQ 1 0.25 TR 191 3KO1F
R20 Film 1 kQ 1 0.25 TR 191 1KOF
R21 Film 82.5Q 1 0.25 TR 191 82R5F
R22, R23  Film 10 kQ 1 0.25 TR 191 10KF
R24 Film 2.21 kQ 1 0.25 TR 191 2K21F
R25 Film 3.32kQ 1 0.25 TR 191 3K32F
R26 Film 681 Q 1 0.25 TR 191 681RF
R27 Film 1.21 kQ 1 0.25 TR 191 1K21F
R28 Film 10Q 10 0.25 TR 191 10RK
R29 Film 3kQ 5 0.25 TR 191 3K0J
R30 Film 10Q 10 0.25 TR 191 10RK
R31,R32 Film 3.3 kQ 10 0.25 TR 191 3K3K
R33 Film 4,99 kQ 1 0.25 TR 191 4K99F
R34 Film 8.2 kQ 10 0.25 TR 191 8K2K
R35 Fitm 220 Q 10 0.25 TR 191 220RK
R36 Film 10 kQ 5 0.25 TR 191 10KJ
R38, R39 Film 5.62 kQ 1 0.25 TR 191 5K62F
R40 Film 68.1 kQ 1 025 TR 191 68K1F
R41 Film 221 kQ 1 0.25 TR 191 2K21F
R42,R43  Film 1.21kQ 1 0.25 TR 191 1K21F
R44 Film 2.7 kQ 10 0.25 TR 191 2K7K
R45, R46  Film 1.21 kQ 1 0.25 TR 191 1K21F
R47 Film 2kQ 1 0.25 TR 191 2KOF
R48 Film 1 kQ 10 0.25 TR 191 1KOK
R49 Film 2 kQ 1 0.25 TR 191 2KOF
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Max.

No. Type Value I",'/f"""ce W Standard CSSR
R50 Film 1kQ 10 0.25 TR 191 1KOK
R51 Film 301 Q 1 0.25 TR 191 301RF
R52 Film 100 Q 1 0.25 TR 191 100RF
R53 Film 3.32 kQ 1 0.25 TR 191 3K32F
R54 Film 1.8 kQ 10 0.25 TR 191 1K8K
R55, R56  Film 10 kQ 10 0.25 TR 191 10KK
R57 Film 100 kQ 10 0.25 TR 191 100KK
R58 Film 1kQ 10 0.25 TR 191 1KOK
R59, R60 Film 10 kQ 10 0.25 TR 191 10KK
R61 Film 1 kQ 10 0.25 TR 191 1KOK
R62 Film 10 kQ 10 0.25 TR 191 10KK
R63—R65 Film 2.2 kQ 10 0.25 TR 191 2K2K
R66 Film 2kQ 1 0.25 TR 191 2KOF
R67 Film 470 Q 10 0.25 TR 191 470RK
R68 Film 12Q 10 0.25 TR 191 12RK
R69 Film 1 kQ 10 0.25 TR 191 1K0K
R70 Film 220 Q 10 0.25 TR 191 220RK
R71 Film 27 Q 10 0.25 TR 191 27RK
R72 Film 100 10 0.25 TR 191 10RK
R73 Film 2.2 kQ 10 0.25 TR 191 2K2K
R74 Film 1 kQ 10 0.25 TR 191 1KOK
R75 Film 220 Q 10 0.25 TR 191 220RK
R76 Film 301 Q 1 0.25 TR 191 301RF
R77 Film 182 Q 1 0.25 TR 191 182RF
R78,R79 Film 229 5 0.1256 TR 212 2R2J
R80 Film 22 kQ 10 0.25 TR 191 22KK
R82 Film 10 kQ 10 0.25 TR 191 10KK
R83 Film 150 Q 10 0.25 TR 191 150RK
R103 Film 1.82kQ 1 0.25 TR 191 1K82F
R104 Film 3.92 kQ 1 0.25 TR 191 3K92F
R107, R108 Film 32Q 10 0.25 TR 191 33RK
R110 Film 1.5kQ 10 0.25 TR 191 1K5K
R112 Film 18.2 kQ 1 0.25 TR 191 18K2F
R113 Film 4.7 kQ 10 0.25 TR 191 4K7K
R114 Film 511 Q 1 0.25 TR 191 511RF
R115 Film 14 kQ 2 025 . TR 191 14KG
R116 Film 1.21 kQ 1 0.25 TR 191 tK21F
R117 Film 1.5 kQ 1 0.25 TR 191 1K5F
"R118 Film 243 kQ 1\ 0.25 TR 191 2K43F




No. Type Value Iﬁ;:’a"ce r;:;'w Standard GSSR
R119 Film 3.01 kQ 1 0.25 TR 191 3KO1F
R120 Film 1 kQ 1 0.25 TR 191 1KOF
R121 Fitm 825Q 1 0.25 TR 191 82RSF
R122, R123 Film 10 kQ 1 0.25 TR 181 10KF
R124 Film 2.21 kQ 1 0.25 TR 191 2K21F
R126 Film 6.49 kQ 1 0.25 TR 191 6K49F
R128 Film 108 10 0.25 TR 191 10RK
R129 Film 3 kQ 5 0.25 TR 191 3K0J
R130 Film 10Q 10 0.25 TR 191 10RK
R131, R132 Film 3.3kQ 10 0.25 TR 191 3K3K
R133 Film 4.99 kQ 1 0.25 TR 191 4K99F
R134 Film 8.2kQ 10 0.25 TR 191 8K2K
R138, R139 Film 5.62 kQ 1 0.25 TR 191 5K62F
R140 Film 68.1 kQ 1 0.25 TR 191 68K1F
R141 Film 221 kQ 1 0.25 TR 191 2K21F
R142 Film 1.21 kQ 1 0.25 TR 191 1K21F
R143 Fitm 1.21 kQ 1 0.25 TR 191 1K21F
R144 Film 2.7 kQ 10 0.25 TR 191 2K7K
R145 Film 10 kQ 1 0.25 TR 191 10KF
R146 Film 1kQ 1 0.25 TR 191 1KOF
R147 Film 11.5 kQ 1 0.25 TR 191 11K5F
R148 Film 1kQ 1 0.25 TR 191 1KOF
R149 Film 100 10 0.25 TR 191 10RK
R150 Film 1.62 kQ 1 0.25 TR 191 1K62F
R151 Film 332¢Q 1 0.25 TR 191 332RF
R152 Film 750 Q 1 0.25 TR 191 750RF
R153 Film 10Q 10 0.25 TR 191 10RK
R154, R155 Film 5.6 kQ 10 0.25 TR 191 5K6K
R156 Film 100 Q 10 0.25 TR 191 100RK
R157 Film 3.32kQ 1 0.25 TR 191 3K32F
R158 Film 22 kQ 10 0.25 TR 191 22KK
R159 Film 8.25 kQ 1 4.25 TR 191 8K25F
R160 Film 10 kQ 10 0.25 TR 191 10KK
R161 Film 2.74 kQ 1 0.25 TR 191 2K74F
R162 Film 100 Q 10 0.25 TR 191 100RK
R163 Film 7.15kQ 1 0.25 TR 191 7K15F
R165 Film 3.3kQ 10 0.25 TR 191 3K3K
R166 Film 10 Q 10 0.25 TR 191 10RK

Capacitors:

No. Type Value Ioloerance \%?éggci/ Standard CSSR
oy * Ceramic 22 pF 5 40 TK 754 22pJ
Cc2 Ceramic 120 pF 5 40 TK 754 120pJ
C3 Ceramic 100 pF 10 40 TK 754 100pK
C4 Electrolytic 100 uF - 15 TE 984 100M-PVC
-20
C5 Electrolytic 22 uF +50 10 TE 122 22MS
C6 Ceramic 2 200 pF 20 40 TK 724 2n2M
c7 Ceramic 3.3pF 0.5 250 TK 755 3p3D
cs8 Ceramic 1 000 pF 20 40 TK 724 1nM
c9 Ceramic 220 pF 5 40 TK 754 220pJ
c10 Electrolytic 10 uF ;:g 25 TE 124 10MS
C11,C12  Ceramic 68 pF 5 40 TK 754 68pJ
C13 Ceramic 4.7 pF 1 40 TK 754 4p7F
C14,C15 Ceramic 0.15 uF _::g 12,5 TK 782 150nZ
C16—C18 Ceramic 10 000 pF 20 40 TK 724 10nM
c19 Ceramic 220 pF 5 40 TK 754 220pJ
—20
C20 Electrolytic 47 uF +§ 0 6.3 TE 121 47MS
C21,C22 Ceramic 10 000 pF 20 40 TK 724 10nM
—~20
ca23 Ceramic 10 000 pF +§ 0 32 TK 783 10nZ
Ci104 Ceramic 22 pF 5 - 40 TK 754 22pJ
c102 Ceramic 120 pF 5 40 TK 754 120pJ
C103 Ceramic 2 200 pF 20 40 TK 724 2n2M
C104 Ceramic 3.3pF 0.5 250 TK 755 3p3D
C105 Ceramic 10 000 pF 20 40 TK 724 10nM
C106 Ceramic 1000 pF 20 40 TK 724 1nOM
€107, C108 Ceramic 68 pF 5 40 TK 754 68pJ
C109 Electrolytic 100 uF - 15 TE 984 100M-PVC
-2
Ct10 Ceramic 0.1 uF +88 32 TK 783 100nZ
C111 Ceramic 100 pF 10 40 TK 754 100pK
C112 Ceramic 220 pF 5 40 TK 754 220pJ
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Tolerance

Max.

No. Type Value 4o load W Standard CSSR
R20 Film 2.21kQ 1 0.25 TR 191 2K21F
R21 Film 10 kQ 2 0.25 TR 191 10KG
R22 Film 10 kQ 10 0.25 TR 191 10KK
R23 Film 100 k§Q 2 0.25 TR 191 100KG
R24 Film 10kQ 10 0.25 TR 191 10KK
R25 Film 5.6 kQ 10 0.25 TR 191 5KBK
R26 Film 10 kQ 10 0.25 TR 191 10KK
R27 Trimmer 1 kQ - 05 TP O11 1K
R28 Film 1kQ 10 0.25 TR 191 1KOK
R29 Fitm 10kQ 2 0.25 TR 191 10KG
R30 Film 100 kQ 2 0.25 TR 191 100KG
R31 Film 10 kQ 2 0.25 TR 191 10KG
R32 Film 100 kQ 2 0.25 TR 191 100KG
R33 Trimmer 2.2kQ - 0.5 TP 011 2K2
R34 Film 51Q 5 0.25 TR 191 51RJ
R35 - Film 3.9kQ 10 0.25 TR 191 3K9K
Capacitors:
No. Type value 1°°'/§'a"°e Max. gDeCV Standard CS5R

) —20
c1—-C3 Ceramic 10 000 pF +50 40 TK 744 10nS
ca " Ceramic 220 pF 20 40 TK 754 220pM
c5 Ceramic 10 000 pF :_ig- 40 TK 744 10nS
c6 Eiectrolytic 50 uF - 10 TE 152 50M

—20

c7 Ceramic 10 000 pF +50 40 TK 744 10nS
c8 Ceramic 100 pF 10 40 TK 754 100pK

Further electrical components:

Component Type-Value
Integrated circuit 10 1 MH 7400
Integrated circuit 10 2 MH 7472
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Component Type-Value
Diode E1, E3, E4, E6, E7, ES8,
E10—E12, E15, E17 KA221
Transistor E2, E14 KC147—TQ092
Transistor E5, E9, E13, E16,
E18 KSY21
Montazni jednotka

MoHTaXxHbIA 6NOK

Mounting unit

1AK 061 84
Resistors:
No. Type Value 1042'3"% :\g:;'w Standard CSSR
R1 Trimmer 100 Q - 0.5 TP 011 100
R2 Film 150 Q 5 0.25 TR 191 150RJ
R3, R4 Film 51.1Q 2 0.25 TR 191 51R1G
RS Film 100 Q 2 0.25 TR 191 100RG
R6 Trimmer 22 kQ - 0.5 TP 011 22KN
R?7 Film 1 kQ 5 1 TR 153 1KB
R8 Film 1 kQ 5 1 TR 153 1KB
R9, R10 Film 221 Q 1 0.25 TR 191 221RF
R11 Film 300 Q 5 1 TR 193 300RJ
R12, R13 Fim 121 Q 2 0.6 TR 192 121RG
R14 Film 91 Q 5 0.25 TR 191 91RJ
R15 Trimmer 3.3kQ - 0.5 TP 011 3K3
R16 Film 100 Q 10 0.25 TR 191 100RK
R17,R18 Film 2.2 kQ 5 2 TR 154 2K2J
R19,R20 Film 121 Q 2 0.25 TR 191 121RG
R21 Film 1.2kQ 5 2 TR 154 1K2J
'R22, R23  Film 180 Q 5 1 TR 153 1808
R24,R25 Film 10Q 10 0.25 TR 191 10RK
R26 Film 560 Q 5 3 TR 183A 560RJ
R27,R28 Fiim . 100Q 5 0.25 TR 191 100RJ
R29, R30  Film 2.2kQ 5 2 TR 154 2K2B
R31 Fiim 10 kQ 5 0.25 TR 191 10KJ
R51,R52 Film 10Q 10 0.25 TR 191 10RK




No. Type Value 10‘;:'3"‘33 lho‘:;.w Standard CSSR
R119 Film 3.01 kQ 1 0.25 TR 191 3KO1F
R120 Film 1kQ 1 0.25 TR 191 1KOF
R121 Film 82.5Q 1 0.25 TR 191 82R5F
R122, R123 Film 10kQ 1 0.25 TR 191 10KF
R124 Film 221 kQ 1 0.25 TR 191 2K21F
R126 Film 6.49 kQ 1 0.25 TR 191 6K49F
R128 Film 10Q 10 0.25 TR 191 10RK
R129 Film 3kQ 5 0.25 TR 191 3K0J
R130 Film 10Q 10 0.25 TR 191 10RK
R131, R132 Film 33kQ 10 0.25 TR 191 3K3K
R133 Film 4.99 kQ 1 0.25 TR 191 4K99F
R134 Film 8.2kQ 10 0.25 TR 191 8K2K
R138, R139 Film 5.62 kQ 1 0.25 TR 191 5K62F
R140 Film 68.1 kQ 1 0.25 TR 191 68K1F
R141 Film 221 kQ 1 0.25 TR 191 2K21F
R142 Film 1.21 kQ 1 0.25 TR 191 1K21F
R143 Film 1.21 kQ 1 0.25 TR 191 1K21F
R144 Film 27kQ 10 0.25 TR 191 2K7K
R145 Film 10kQ 1 0.25 TR 191 10KF
R146 Film 1kQ 1 0.25 TR 191 1KOF
R147 Film 11.5kQ 1 0.25 TR 191 11K5F
R148 Film 1kQ 1 0.25 TR 191 1KOF
R149 Film 10Q 10 0.25 TR 191 10RK
R150 Film 1.62kQ 1 0.25 TR 191 1K62F
R151 Film 332Q 1 0.25 TR 191 332RF
R152 Film 750 Q 1 0.25 TR 191 750RF
R153 Film 10Q 10 0.25 TR 191 10RK
R154, R155 Film 5.6 kQ 10 0.25 TR 191 5K6K
R156 Film 100 Q 10 0.25 TR 191 100RK
R157 Film 3.32kQ 1 0.25 TR 191 3K32F
R158 Film 22 kQ 10 0.25 TR 191 22KK
R159 Film 8.25 kQ 1 4.25 TR 191 8K25F
R160 Film 10 kQ 10 0.25 TR 191 10KK
R161 Film 274 kQ 1 0.25 TR 191 2K74F
R162 Film 100 Q 10 0.25 TR 191 100RK
R163 Film 7.15kQ 1 0.25 TR 191 7K15F
R165 Film 33KkQ 10 0.25 TR 191 3K3K
R166 Film 10Q 10 0.25 TR 191 10RK

Capacitors:

No. Type Value l’%l/oevance %?ggg% Standard ¢SSR
ct " Ceramic 22 pF 5 40 TK 754 22pJ
c2 Ceramic 120 pF 5 40 TK 754 120pJ
C3 Ceramic 100 pF 10 40 TK 754 100pK
C4 Electrolytic 100 uF - 15 TE 984 100M-PVC
. -20
C5 Electrolytic 22 uF +50 10 TE 122 22MS
C6 Ceramic 2 200 pF 20 40 TK 724 2n2M
c7 Ceramic 3.3 pF 0.5 250 TK 755 3p3D
Cc8 Ceramic 1 000 pF 20 40 TK 724 1nM
C9 Ceramic 220 pF 5 40 TK 754 220pJ
- —20
ct10 Electrolytic 10 uF 2 25 TE 124 10MS
+50
C11,C12 Ceramic 68 pF 5 40 TK 754 68pJ
C13 Ceramic 4.7 pF 1 40 TK 754 4p7F
C14,C15 Ceramic 0.15 1F I:g 12,5 TK 782 150nZ
C16—C18 Ceramic 10 000 pF 20 40 TK 724 10nM
c19 Ceramic 220 pF 5 40 TK 754 220pJ
—20
c20 Electrolytic 47 uF +50 6.3 TE 121 47MS
C21,C22 Ceramic 10 000 pF 20 40 TK 724 10nM
c23 Ceramic 10 000 pF ;:g 32 TK 783 10nZ
c101 Ceramic 22 pF 5 40 TK 754 22pJ
Cc102 Ceramic 120 pF 5 40 TK 754 120pJ
c103 Ceramic 2200 pF 20 40 TK 724 2n2M
C104 Ceramic 3.3pF 0.5 250 TK 755 3p3D
C105 Ceramic 10 000 pF 20 40 TK 724 10nM
C106 Ceramic 1 000 pF 20 40 TK 724 1nOM
C107, C108 Ceramic 68 pF 5 40 TK 754 68pJ
C109 Electrolytic 100 uF — 15 TE 984 100M-PVC
c110 Ceramic 0.1 uF ::g 32 TK 783 100nZ
C111 Ceramic 100 pF 10 40 TK 754 100pK
Cci12 Ceramic 220 pF 5 40 TK 754 220pJ
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Horizontalni zesilovad
YCunuTens ropu3oHTanbHOro OTKJIOHEHNA

Transformers and coils:

Component Designation Drawing No. No. of tap No. of turns r‘"r'"""? Horizontal ampliﬁer
1AF 021 25
Coil L1 1AK 606 33 1-2 14 0.4 Resistors:
No. Type Value logzrance :g:;'w Standard CSSR
R1 Film 220 5 0.25 TR 191 22RJ
Further electrical components: R2 Film 18Q 5 0.25 TR 191 18RJ
n3 Film 3.32kQ 1 0.25 TR 191 3K32F
Component Type - Value Drawing No. R4 Film 2.21 kQ 1 0.25 TR 191 2K21F
R5 Film 2kQ 5 0.25 TR 191 2K0J
Integrated circuit 10 1 MH 7404 R6 Fi'lm 4.3 kR 5 0.25 TR 191 4K3J
Integrated circuit 10 2, 10 101 MH 7400 R7 Film 806 Q 1 0.25 TR 191 806RF
integrated circui 103 M 7403 "o Fim sk 028 TR1st Ko
Tr_anmstor E1, E2, E104, E106 BSX29 1AN 145 30 R10 Film 562 O ) 025 TR 191 562RF
Diode E3, E8, E9, E11, E13, R11,R12  Film 3.74 kQ 1 0.6 TR 192 3K74F
E17. E18, E21, E25, E27-E30. R13 Film 20 kQ 1 0.6 TR 192 20KF
E32, £33, E34, E36, E39-E42, R14 Trimmer 10kQ - 05 TP 011 10K
E44, E101, E103, E109, E111, R15 Film 20 kQ 1 0.6 TR 192 20KF
E116, £120, E121, E122 KA221 R16 Potentiometer 500 Q - 0.15 TP 160 10E 500RN
Diode E4, E12, E105, E107 KZ260/5V6 R17 Film 820 (909) Q 1 0.25 TR 191 820 (909)J
Transistor E5, E31, E131 KSY71 R18 Trimmer 220Q 5 .03 TP 110 220
Diode E6, E20, E115 KZ260/6V8 R19 Film 56Q 5 0.25 TR 191 56RJ
Transistor E7, E37, E43, E102 KSY82 R20 Film 4.99 kQ 1 0.25 TR 191 4K99F
Transistor E10, E15, R21 Film 6.19kQ 1 0.25 TR 191 6K19F
E112, E113 KF590 1AN 116 85 R22 Film 549 Q 1 0.25 TR 191 549RF
Diode E14, E110 KZ260/7V5 R23 Film 549 Q 1 0.25 TR 191 540RF
Transistor E16, E108 KE525 R24 Film 604 Q 1 0.25 TR 191 804RF
o el I - R S 74
i::::::z: Egi E: :; ';2?:8 R27,R28  Film 30k 5 0.25 TR 191 39KJ
: ' R29, R30  Film 10 kQ 1 0.25 TR 191 10KF
Transnstor E24, E26, E119, E126 KC811 R31 Film 590 Q 1 0.25 TR 191 590RF
Diode E35 KZ144 R32 Film 10 kQ 1 0.25 TR 191 10KF
Transistor E38, E129 KC147—T092 R33 Film 330 Q 5 0.6 TR 192 330RJ
Diode E123 KZ260/11 R34 Film 180 Q 5 0.6 TR 192 180RJ
Pair of transistors £124 + E125 BSX29 1AN 114 56 R35 Film 475 Q 1 0.25 TR 191 475RF
Diode E127, E128 KA206 R36 Film 10Q 1 0.25 TR 191 10KF
Transistor E130 KC149-T092 R37 Film 909 Q 1 0.25 TR 191 S09RF

82




No.

Type

Value Tolerance

Standard CSSR

+ % load W
R53 Film 82Q 5 0.25 TR 191 82RJ
R54 Fiim 22Q 10 0.25 TR 191 22RK
R55—R58 Fiim 1.6 kQ 5 2 TR 154 1K68
R59 Film 270 Q 5 1 TR 181A 270RJ
R60, R61 Film 47Q 10 0.25 TR 191 4R7K
R62 Film 1.2 kQ 5 1 TR 181A 1K2J
R65, R66  Film 330 Q 5 2 TR 182A 330RJ
R67 Trimmer 220 Q — 0.5 TP 011 220RN
R69, R70  Film 43 Q 5 2 TR 182 43RJ
R71 Film 56 Q 5 06 TR 192 56RJ
Capacitors:
No. Type Value Bf"’"ce ‘“,’r',a""a'g‘:‘i/ Standard GSSR
. —20 '
C1 Ceramic 33 000 pF +80 32 TK 783 33nZ
c2 Ceramic 2 200 pF :_:g 40 TK 744 2n2S
C4 Ceramic 33 pF 10 250 TK 755 33pK
C5 Ceramic 3.3 pF 0.5 400 TK 656 3p3D
Cé Ceramic 100 pF 10 40 TK 754 100pK
C51 Ceramic 4.7 pF 0.5 250 TK 755 4p7D
—20
C52,C53 Ceramic 1000 PF +50 40 TK 744 1n0S
Cc65 Ceramic 330 pF —20 250 TK 725 330pS
+50
Transformers and coils:
Component Designation Drawing No. No. of tap No. of turns x‘Vir’:mQ
Coit L1 1AK 685 12 1-2 4 0.3
Core L2-L5 1AA 436 36
Coil L51,L52, L65, L66 1AK 685 16 1—-2 3 0.3

Further electrical components:

Component Type - Value Drawing No
Pair of transistors E1 + E2,
E3+E4 E5+E6 BFY90T/2 1AN 116 19
Transistor E51, E52 2N3866 1AN 145 86
Zdroje
UcTounuku
Power supplies
1AN 291 21

Resistors:

No. Type Value lczgfrance Ihgaa;'w Standard CSSR

‘R1 Film 470 kQ 10 1 TR 153 470RK
R2 Film 22 kQ 10 0.25 TR 191 22KK
R3 Film 1kQ 10 0.25 TR 191 1KOK
R4 Film 75Q 10 1 TR 153 75RK
R5 Potentiometer 470 Q - 1 1AN 736 03

R6 Film 270 Q 10 0.6 TR 192 270RK
R7 Film 15Q 10 0.125 TR 212 15RK
R50 Film 10 kQ 5 0.25 TR 191 10KJ
R51 Film 4.7 kQ 5 0.25 TR 191 4K7J
R52 Film 100 Q 5 0.25 TR 191 100RJ
R53 Film * 4.7 kQ 5 0.25 TR 191 4R7J
R54 Film 825 Q 2 0.25 TR 191 825RG
R55 Film 82.5kQ 2 0.25 TR 191 82K5G
R56 Film 1 kQ 5 0.25 TR 191 1K0J
R57 Fiim 6.8 kQ 5 1 TR 193 6K8J
R58 Film 10 kQ 0.5 0.125 TR 161 10KD-1
R59 Film 64.2 kQ 0.5 0.125 TR 161 64K2D-1
R60 Film 10 kQ 0.5 0.125 TR 161 10KD-1
R61 Film 53 kQ * 05 0.125 TR 161 53K0D-1
-R62 Film 479 5 0.25 TR 191 4R74
R65 Film 10 kQ 5 0.25 TR 191 10KJ
R66 Film 4.7 kQ 5 0.25 TR 191 4K7J
R67 Film 100Q 5 0.25 TR 191 100RJ
R68 Film 825 Q 2 0.25 TR 191 825RG
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No. Type

Value

Tolerance

Max.

Standard CSSR

+ % load W
R69 Film 47Q 5 0.25 TR 191 4R7J
R70 Film 47 kQ 5 0.25 TR 191 47KJ
R71 Film 1 kQ 5 0.25 TR 191 1K0J
R72 Film 2.7 kQ 5 0.6 TR 192 2K7J
R73 Film 10 kQ 0.5 0.125 TR 161 10KD-1
R74 Film 25.8 kQ 05 0.125 TR 161 25K8D-1
R75 Film 37.9kQ 0.5 0.125 TR 161 37K9D-1
R76 Film 10 kQ 0.5 0.125 TR 161 10KD-1
R77 Film 47Q 5 0.25 TR 191 4R7J
R80 Film 470 Q 5 0.25 TR 191 470RJ
R81 Film 10 kQ 5 0.25 TR 191 10KJ
R82 Film 1.2kQ 5 0.25 TR 191 1K2J
R83 Film 270Q 5 0.25 TR 191 270RJ
R84 Film 10 kQ 5 0.25 TR 191 10KJ
R85 Trimmer 2.2kQ - 0.5 TP 095 2K2N
R90 Film 820 Q 5 0.6 TR 192 820RJ
R91 Film 3.9kQ 5 0.25 TR 191 3K9J
R92 Film 4.7 kQ 5 0.25 TR 191 4K7J
R93 Film 100 Q 5 0.25 TR 191 100RJ
R94 Film 464 Q 2 0.25 TR 191 464RG
R95 Film 10kQ 2 0.25 TR 191 10KG
R96 Wire-wound 05Q 2 - 1AA 669 26
R97 Film 10 kQ 2 0.25 TR 191 10KG
R98 Film 10 k@2 0.5 0.125 TR 161 10KD-1
R99 Film 31.2kQ 0.5 0.125 TR 161 31K2D-1
R100 Fitm 10 kQ 0.5 0.125 TR 161 10KD-1
R101 Film 10.6 kQ 0.5 0.125 TR 161 10K8D-1
R105 Film 47kQ 5 0.25 " TR 191 4K7J
R106 Film 100 Q 5 0.25 TR 191 100RJ
R107 Film 681 Q 2 0.25 TR 191 681RG
R108 Film 47Q 5 0.26 TR 191 4R7J
R109 Film 470Q 5 0.25 TR 191 470RJ
R110 Film 475kQ 1 0.25 TR 191 4K75F
R111 Film 3.32 kQ 0.5 0.125 TR 161 3K32D-1
R112 Film 7.15 kQ 0.5 0.126 TR 161 7K15D-1
R113 Film 5.11kQ 0.5 0.125 TR 161 5K11D-1
R140 Trimmer 10 kQ - 05 TP 095 10K
R141 Film 560 kQ 5 0.25 TR 191 560KJ
R142, R143 Film 22MQ 5 0.6 TR 192 2M2J
R144 Film 200 kQ 5 025 TR 191 200KJ
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No.

Type

Value

Tolerance

Max.

Standard CSSR

% load W
R145 Film 2.2 MQ 5 0.6 TR 192 2M2J
R146 Film 100 Q 5 0.25 TR 191 100RJ
R147 Film 10 kQ 5 0.25 TR 191 10KJ
R148 Film 1 kQ 5 0.25 TR 191 1KOJ
R149 Film 470 kQ 5 0.25 TR 191 470KJ
R150 Film 1 kQ 5 0.25 TR 191 1K0OJ
R151 Film 100 kR 5 0.25 TR 191 100KJ
R152 Film 1.2 kQ 5 0.25 TR 191 1K2J
R153 Film 1kQ 5 0.25 TR 191 1K0OJ
R154 Trimmer 220 Q - 0.5 TP 095 220
R155 Film 1 kQ 5 0.25 TR 191 1KOJ
R156 '+ Trimmer 3.3kQ - 0.5 TP 095 3K3
R160 Film 1.21 kQ 1 0.25 TR 191 1K21F
R162 Film 47 kQ 5 0.25 TR 191 47KJ
R163, R164 Film 47 Q 5 0.25 TR 181 47RJ
R165 Film 2 kQ 5 0.25 TR 191 2K0J
R166, R167 Film 2.21 kQ 1 0.25 TR 191 2K21F
R168 Film 100Q 5 0.25 TR 191 100RJ
R169 Film 15 kQ 5 0.25 TR 191 15KJ
R170 Film 3.83 kQ 1 0.25 TR 191 3K83F
R171 Film 22.1 kQ 1 0.6 TR 192 22K1F
R172 Film 100 Q 5 0.25 TR 191 100RJ
R173 Film 270 Q 5 0.25 TR 191 270RJ
R174, R175 Fiim 1 kQ 5 0.25 TR 191 1K0J
R176 Film 910 Q 5 0.25 TR 181 910RJ
R177 Film ~ 39 kQ 5 0.6 TR 192 39KJ
R178 Film 100 Q 5 0.25 TR 191 191 100RJ
R179 Film 5.6 kQ 5 0.6 TR 192 5K6J
R180 Film 150 Q 10 0.25 TR 191 150RK
R200 Potentiometer 2.5 MQ - 0.2 TP 190 12E 2M5N
R201 Film 100 kQ 5 0.25 TR 191 100KJ
R202—R207 Film 3.3MQ 5 1 TR 153 3M3J
R208 Fitm 1 MQ 10 0.5 TR 152 1MOK
R209 Film 15 kQ 10 0.25 TR 151 15KK
R210 Film 3.3 MQ 5 1 TR 153 3M3J
R211 Film \ 1Q 10 1 TR 215 1ROK
R212—R221 Film 2.2MQ 5 0.5 TR 152 2M2J
R222 Potentiometer 2.5MQ - 0.2 TP 190 12E 2M5N
" R223, R224 Film 6.2 MQ 5 2 TR 154 6M2J
R225 Film 2.2 MQ 5 0.5 TR 152 2M2J




No. Type

Value

Tolerance

Max.

Standard CSSR

+% load W
R227 Film 22 kQ 10 0.25 TR 191 22KK
R228 Potentiometer 10 kQ — 1 TP 195 12E 10KN
R229 Film 10 kQ 10 0.25 TR 151 10KK
R230 Film 15kQ 10 0.25 TR 151 15KK
R231 Potentiometer 10 kQ — 1 TP 195 12E 10OKN
R232 Potentiometer 100 kQ - 0.2 1AN 736 01
R233 Film 4.3 kQ 5 0.6 TR 192 4K3J
R234 Potentiometer 100 kQ - 0.2 TP 190 12E 100KN
R235 Potentiometer 5 kQ - 0.2 1AN 736 00
Capacitors:
No. Type Value TQjerance Max. g'g({, Standard 6SSR
C1 Class Y TC 241
c2 Electrolytic 20 uF - 160 TE 990 20M-PVC
Cc3 -Electrolytic 20 uF - 160 TE 990 20M-PVC
C4—C6 Electrolytic 500 uF - 35 TE 986 G5-PVC
C7.C8 Electrolytic 500 uF - 35 TE 986 G5-PVC
Cc9 Electrolytic 1 000 uF - 15 TE 984 1G-PVC
Cc10 Electrolytic 1 000 uF - 15 TE 984 1G-PVC
ci1 Electrolytic 680 uF - 70 TE 678 680y
C12—C15 Electrolytic 220 uF - 160 TE 680 220uT
C16, C17  Electrolytic 680 uF - 100 TE 679 680u
C18—C21 Electrolytic 2.2mF - 35 TE 676 2m2
c22 Electrolytic 3.3mF - 15 TE 674 3m3

-—20
c23 Ceramic 0.1 uF +6230 32 TK 783 100nZ
C20 Electrolytic 10 ufF - 50 TE 156 10uA

—20
C50 Ceramic 4700 pF +50 40 TK 744 4n7S
Cc51 Ceramic 10 000 pF ;:g 250 TK 745 10nS
C52 Ceramic 100 pF 10 250 TK 755 100pK
C53 Electrolytic 10 uF —_ 160 TE 990 10M-PVC
cs4 Ceramic 10 000 pF ;28 250 TK 745 10nS
C65 Ceramic 4700 pF ;gg 40 TK 744 4n7S
C66 Ceramic 10 000 pF Iig 250 TK 745 10nS

Type

Vaiuve

Toterance

Max. DC

Standard CSSR

% voltage V
ce7 Ceramic 100 pF 10 250  TK 755 100pK
c68 Electrolytic 4.7 uF - 100 TF 012 47T
C80 Electrolytic 22 uF - 40  TF 010 224T

—20 ‘
C90 Ceramic 4700 pF +50 40 TK 744 4n7S
Co1 Electrolytic 22 uF - 40 TF 010 22uT
C105 Ceramic 4 700 pF ;gg 40 TK 744 4n7S
C106 Electrolytic 22 1F - 40  TF010224T
C140 Electrolytic 2 uF - 160 TE 990 2M-PVC
C141,C142 PET. 0.47 4F 10 160  TC 279 M47K
C143 Electrolytic 50 uF - 35  TE 986 50M-PVC
C160 Ceramic 100 pF 10 40  TK 754 100pK
c162 Ceramic 100 pF 10 40  TK 754 100pK
c163 Ceramic 22 000 pF ;ig 40  TK 744 22nS
C164, C165 Trimmer 5 pF - 400 WK 70109
C166 Ceramic 1 000 pF :gg 250  TK 725 1n0S
C167 Tubular 0.1 uF - 250  TC 182 M1
c188 Ceramic 10 000 pF :gg 250 TK 745 10nS
Cc169 Electrolytic 10 uF - 15  TE 984 10M-PVC
C170 Ceramic 3.3pF 0.5 250  TK 755 3p3D
C171 Ceramic 10 000 pF Igg 250  TK 745 10nS
C200 Ceramic 1000 pF Igg 250  TK 745 1nS
C202 Ceramic 10 000 pF ;gg 2000  SK7332010nS
C20t, .
C203—C205 Ceramic 10 000 pF 3000  TGL 116 55 10n 3000V
C206, C208 Ceramic 470 pF - 10000  TGL 116 55 470p 10000V
C207 Ceramic 4700 pF - 6300  TGL 116 55 4n7 6300V
€209 Ceramic 1 000 pF - 6300  TGL 116 55 1n0 6300V
c210 Electrolytic 500 uF - 10 TE 982 5004-PVC
c211 Ceramic 1 000 pF 20 2 000 SK 739 20 1nM
C212, C213 Ceramic 10 000 pF - 3000  TGL 116 55 10n 3000V
C214—C216 P.E.T. 68 000 pF 10 160  TC 279 68nK
C220 Ceramic 1 000 pF - 6300  TGL 116 55 1n0 6300V
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Transformers and coils:

Component Designation Drawing No No. of tap N, of tures x\.l"':m‘
Transformer 1AN 667 69
coil 1AK 626 44 —H 374 0.475
—iv 374 0.475
V—wi 34 06
coil 1AK 626 42 9-10 320 0.355
13—14 60 0.9
17—18 28 0.8
coil 1AK 626 43 7—8 110 0.355
11—12 190 0.5
15—16 60 09
19-20 28 0.8
Transformer 1AN 667 70
1—2 3 0.4
coil 1AK 617 87 3—4 4 0.63
5—6 640 0.1
7—8 600 0.1
8-9 572 0.1
10—11 6 0.15
Choke-coil L140 1AN 650 89
Coil L200 1AK 598 51 12 3300 0.125
Coil L201 1AK 598 52 1—-2 4700 0125
Further electrical components:
Component Type - Value Drawing No.
Integrated circuit 10 20 MA 7812
Integrated circuit 10 50, 10 65,
10 80, 10 90, 10 105 MAA741
Diode E1—E4, ES—E12 KY132/300
Diode E5S—E8 KY132/600
Diode E13—E16 KY132/150
Diode E17—E18 KY132/80
Transistor E20, E21 KuUY12
Transistor E22 KD616
Transistor E23 KD605
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Component

Type - Value

Transistor E24
Diode E25

" Transistor E51, E66, E105, E106,

E145

Transistor E50, E6S

Zener diode E52, E67

Diode E53. E68, E80, E96, E107

Zener diode E54, E55, E69, E70

Diode E56, E57, E71, E72, E94,
EQ5, E108, E109, E146, E147,
E160

Zener diode E90

Transistor E91, E92, E143

Zener diode ES3

Transistor E141

Diode E140, E142, E144

Transistor E161

Diode E162, E167, E168

Transistor E163

Transistor E164

Transistor E165

Zener diode E166

Transistor E200

Diode E201—E205, E220, E221

Diode E206—E209

Zener diode E211

CRT E216

Incandescent tamp 21, 22

Fuse cartridge P1

Fuse cartridge P1

Fuse cartridge P140

KU611
LQ1732

KFY34
BF257
KZ260/8V2
KY130/150
KZ260/12

KA261
KZ260/5V6
KFY16
KZ260/6V8
KC149—-TO92
KA224
KSY62B
KA263
BSX29
KF423

KF422
KZ260/6V2
KD502
KYX28/15
KY196
KZ260/18
117101014
7V/03A

T 630mA for 220 V
T1.25 Afor 120V
F1A

Drawing No

1AN 14577

1AN 145 30

1AN 115 06

1AN 145 81

CSN 35 4733.3
CSN 35 4733.3
¢SN 35 4733.2

- Soucasti, které jsou oznaceny vykresovym gislem 1AN. .

speciélnim pfespistum.

., jsou vybirany tak, aby odpovidaly

[etanu, c603Ha4eHHbIe 1AN. . ., BHIGMPAIOTCA COFNACHO cneunanbHbIM npeannucaHvam.

Components designated with drawing number 1AN. .

ons.

_are selected according to special regulati-



SEZNAM PRILOH

Desky s plosnymi spoji

BM 566A/1
BM 566A/2
BM 566A/3
BM 566A/4

BM 566A/5
BM 566A/6

BM 566A/7

BM 566A/8
BM 566A/9
BM 566A/10

1AF 019 18
1AF 021 141
1AF 021 15
1AF 021 16
1AF 021 17
1AF 021 18
1AF 021 19
1AF 021 20
1AF 021 21

TAF 021 22

1AF 021 231
1AF 021 24

1AF 021 25

1AF 021 26
1AF 021 27

Schémata zapojeni

BM 566A/11
BM 566A/12
BM 566A/13
BM 566A/14
BM 566A/15
BM 566A/16
BM 566A/17

BM 566A/18
BM 566A/19
BM 566A/20

BM 566A/21
BM 566A/22
BM 566A/23
BM 566A/24

1X1 830 22
1X1 830 22
1AF 021 141
1AF 021 19
1AF 021 19
1AF 021 19
1AF 021 21

1AF 021 231
1AF 021 24
1AF 021 25

1AF 021 26
1AK 061 84
1AN 291 21
1AN 291 21

Montazni jednotka
Kalibrator
Montazni jednotka
Montazni jednotka
Stabilizatory
Zesilovac Z
Zesilovac
Koncovy zesilovac
Synchronizacni
zesilovaé
Pepinac funkci

Spoustéci obvody
Rozmitaci generatory

Horizontalni zesilovat

Ridici abvod
Montazni jednotka

Osciloskop BM 566A
Osciloskop BM 566A
Kalibrator

Zesilovaé

Zesilovaé

Zesilovad
Synchronizacni
zesilovac

Spoustéci obvody
Rozmitaci obvody
Horizontalni zesilovad

Ridici obvod
Montazni jednotka
Zdroje

Zdroje

NEPEYEHb NPUNOXXEHMN

lMnaTtoi ¢ NeYaTHLIM MOHTAXKOM
— 1AF 01918 MoHTaxHbI# 6N0OK

BM 566A/1

BM 566A/2
BM 566A/3
BM 566A/4

BM 566A/5
BM 566A/6

BM 566A/7

BM 566A/8
BM 566A/9
BM 566A/10

1AF 021 141

1AF 021 15
1AF 021 16
1AF 02117
1AF 021 18
1AF 021 19
1AF 021 20
1AF 021 21

1AF 021 22

1AF 021 23t
1AF 021 24

1AF 021 25

1AF 021 26
1AF 021 27

Cxemb! BKNIOUEHUA

BM 566A/11
BM 566A/12
BM 566A/13
BM 566A/14
BM 566A/15
BM 566A/16
BM 566A/17

BM 566A/18
BM 566A/19
BM 566A/20

BM 566A/21
BM 566A/22
BM 566A/23
BM 566A/24

1X1 830 22
1X1 830 22
1AF 021 141
1AF 021 19
1AF 021 19
1AF 021 19
1AF 021 21

1AF 021 231
1AF 021 24
1AF 021 25

1AF 021 26
1AK 061 84
1AN 291 21
1AN 291 21

Kanubpartop .
MOHTaXxXHbIN 610K
MoHTaXHBIN 60K
Crabunusatopbi
Ycunuteno
Yeunutens
OKOHEUHLIN yeunuTtens
Yeunutens
CNHXPOHU3aunu
Mepekmoyarens
posa pabort

Cxembi 3anycka
eneparopbl kayalo-
LWEeNCs YacToThl
Yecunurens ropuson-
TanbHOro OTKNOHEeHUs
Cxema ynpasneHusi
MonTa)kHbiA 610K

Ocumnnockon BM 566A
Ocuunnockon BM 566A
Kanu6patop
Yeunurens
Yeunurens
Ycunutenb
Yeununtens
CUHXPOHU3aLun
CxeMbl 3anycka
CxeMbl kKayaHwns
Yeunutens ropuson-
TanbHOro OTKNOHEHUN
Cxema ynpaenexus
MoHTaxHbin 6noK
NeTouHukn
NcTouHukn

LIST OF ENCLOSURES

Printed circuit boards

BM 566A/1
BM 566A/2
BM 566A/3
BM 566A/4

BM 566A/5
BM 566A/6

BM 566A/7

BM 566A/8
BM 566A79
BM 566A/10

1AF 019 18
TAF 021 141
1AF 021 15
1AF 021 16
1AF 021 17
1AF 021 18
1AF 021 19
1AF 021 20
1AF 021 21

1AF 021 22

1AF 021 231
1AF 021 24

1AF 021 25

1AF 021 26
1AF 021 27

Connecting diagrams
BM 566A/11 — 1X1 830 22

BM 566A/12 —
- BM 566A/13 —
BM 566A/14 —
BM 566A/15 —
BM 566A/16 —
BM 566A/17 —

BM 566A/18 —
BM 566A/19 —
BM 566A/20 —

BM 566A/21 —
BM 566A/22 —
BM 566A/23 —
BM 566A/24 —

1X1 830 22
1AF 021 141
1AF 021 19
1AF 021 19
1AF 021 19
1AF 021 21

1AF 021 231
1AF 021 24
1AF 021 25

1AF 021 26
1AK 061 84
1AN 291 21
1AN 291 21

Mounting unit
Calibrator
Mounting unit
Mounting unit
Stabilizers

Z Amplifier
Amplifier

Final ampilifier
Synchronizing ampli-
fier

Function selector

Triggering circuits
Sweeping generators

Horizontal amplifier

Control circuit
Mounting unit

Oscilloscope BM 566A
Oscilloscope BM 566A
Calibrator

Amplifier

Ampiifier

Ampilifier
Synchronizing ampli-
fier

Triggering circuits
Sweeping generators
Horizontal ampilifier

Control circuit
Mounting unit
Power supplies
Power supplies
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Zodnovy 1ist - Osciloskop BM 5664
str. 5 - V od.tevci 3.1.4. se doplruje iicaj
v sedmém Fadku.
Zprédvné znéni;
bfekmit impulsu: 5 % {citlivost
10 mv/dilek)

etr, 45 - Ve druhém odstavel se médni
oznadeni ochrannych &lend "R112,
E101 (R7, El)" na "“R1l1l2, C104
(R7, cC2)".

atr, 46 ~ Kapitola 8.5.3. - Tvarovaci
stupen byl konstrukdnd pfepra-
covén.

Uvddime novy popis zapojeni.

8.5.3. Tvarovaci & Fidici stupen

lékledem je diferencidlni zesilovad Elll, El12
(pfipadné E1l1, E12 v zdkladn& B) e emitory na-
pédjenyml ze zdroje stdlého proudu kladné pola-
rity E154+R161 (R48+R54). Kolektory tranzisto-
T3 diferencidlniho zestilovale jsou piipojeny

k neinvertujicim vatupim 9 a 13 zesilovadi

v ECL integroveném obvodu IO 101 (IO 1). Na
tyto vatupy jsou ddle pripojeny zpétnovazebni
odpory R171 a R174 (R67 a R70) zavddéjici
kladnou zpétnou vazbu a ddle zdroje atdlého
proudu zdporné polarity tvofené odpory R170

a R173 (R66 a R69Y). He vatup 9 je ddle pres. .
spinsci stupem E115, E116 (E17, E18) pFipojen
zdro) stdlého proudu kladné polarity tveieny
B168 (K64). Spinaci stupen je Fizem hradlova-
cim impulser pres svorku 4 (10) z rozmitaciho

generdtoru.

Ne wystup 2 v 10 1 (IO 101) je uwvnitr 10 pri-
pojen emitor tranzistoru ez pracovniho odporu;

JacT _weMesezn? - Ocunnnockon kM 5054

CTg. 5 =~ "ouOpoc uxnysabca" (paszes 3.1.4.,
BOCBMAR CTpOKA) CAEAYET YHTATH:

5 % (uvBcTBuTEAbHOCTH 10 uB/menenne)

cTD. 45 - bropon afsai CBEEXy - BamMTHHE
cxemu "R1l2, E1O1 (R7, El)"
uamesaprca Ha "Rll2, Cl04 (R7,

ca)».
cTp. 46 - Pasgem 6.5.3. Kackax o puu po-

‘Baﬂlﬁ ~ nepe 8501&HQ KOHCTDYK-
. . ‘ .

UciioBolt. ABIRETCA AM(depernuanbHili” yeunsarens
E111, E1Y2 (uau Ell, E12 B 0aze B) c suMrrepamu
nuraeuﬁgu_or'ucroqﬁuua NOCTOAHHOTO TOKA ROAOXM-
TeJBHOR NoAfpHocTM R154 + R161 (R48 + R54).
Komae#0LH TpaHBMCTOpPCB ANidepeHuMBABHOTO YCu~
AUTEAA COEAMHEHH C HEWHBEPTUPYDRMMM BXOZBMM 9
8 13 ytuaureneh 5 ECL unrerpanbuof cxeme HC

101 (MC 1). K aTuM BXOX&M Takme MOAKADYEHW CO-
ApOTUBAEHMA OGpaTHoR ceaad R171 w R 174 (Re7 w
R70), BBOXAARME NOAONUTEABHYD OGPATHYD CBASEK,

M TaKEe KCTOYHMKM MOCTOHMHOTO TOK& OTpHUATENB-
HOR NORAPHOCTH COCTORmME M3 conpoTHBiesuil R170
u R173 (RGG:I R69). Ha Bxoa 9 uepes Kackaj ne-
pexanvyenus E115, E116 (E17, E18) noakandeH sc—
TOUHMK [NOCTQAHHOrO TOKA HNOAORMTELbLHOA NOAAP-
HOCTH cOGTORMMR us R168 (R64). Kackax nepexim-
YeHdA YyNnpapXASTCA BEHTHILHHM MMAYABCOM YEpea
saxuy 4 {10) g resepaTape paspeprKM.

He puxoze 2 B WC: 1 (MC 101) mHyTpst UC noxzian-
qeH suurrep-xpaﬂéucro;a Seg  PaGH

N

o ':a*:‘zmr’xzévras’-,; ‘

Updating information for the BM 5664
oscilloscope

page 5 - “Pulse overshoot™ (section 3.l.4,
the seventh line) has to bz read
as follows:
5% (esensitivity 1C m¥/division)
page 45 - / secttion 8,5.2./ Frotective
elements designation
* Hll2, E101,/R7,E1/" changes
to: "R112, C104,/R7, C2/".
page 46 - section B,5.5. The shaping
stage 1is redesigned. New wiring
description 1s given below:

The staping stage 1s formed by a differenttal

csamplifier €111, €112 / €11, €12 1n B channel/

_ with emitters powered from a constant positive
s turrent source R1S4+R161 /R4B+AS4/, Lollectors
T3df differential amplifier transistors are con-

nected to non-tnvertive inputs 9 and 13 of
amplifiers in ECL integrated circutt IC 101

4101/, Further, to these 1nputs are ccnnec-

ted feedback resistors R171 and R174 /RE67 and
R70/ for a positive feadback and a constant
current sources with ncgative polarity fcormed
by R 17C andg R173 /RE6 and R69/ resistors.
Via the switching stage E115 , E116 /£17, £18/
a constant positive source , formed by R168B
/R64/ , 1s connected to the 9 input jack. Tha
switching stage 1s controlled by a gating puls
coming from a sweeping generator through con-
nector 4/10/.

Internal arrangement of the I0 1 / 10 101/
integrated circutt stows an emitter without

a load resistor connected to the output 2,
The base-emitter Jjunction serves as one-way
gate circutt. The base aof this transistor 1is
czntrclled via the non-tnvertive input 4 from

tre. o tput 6 of 1ntegrsted circutt IC 1 4IC



pFachod bdze - emitor prk pracuje jako Jedno-
ceatry ventil. Pdze tohoto tranzistoru je Ii-
zena pires meinvertujici vstup 4 z vyatupu 6

70 1 (I0 101). Invertujici vatupy viech ti{f ze-
silovadt jeou pripojer; na vnit¥ni zdroJ refa-
randniho napéti (svorka 11)., Vystupni Fidici
tmpuls je odebirdn z vyvodu 14 10 1 (IO 101)
pfes d&11& R176, R177 (R72, R73) do rozmitaci-
ho generdtoru. Je-1i hradlovaci impuls na avor-
ce 4 (10) v vdirovnl L, je zdroj stédlého proudu
Ri168 (R64) pilpojen pfes otevieny trenzistor
E116 (E18) na vstup 9 10 1 (IO 101); tim jmou
v atupy 6 a 2 neinvertujicich zeailova&d uve-
deny do stavu s vy33im napitim a vystup celého
stupn& (vyvod 14 10) do stavu s niZsim napdtim.
Tim je zestaven rozmitaci generdtor bez ohledu
na apoustdc{ signél ne bézich diferecidlniho
zesilovade B1lll, E1l12 (Bll, El2).

P¥ejde-11 hredlovaci impuls na Groven H, je
zdroj atdlého proudu R168 (R64) odpojen a ob-
vod mdZe byt Fizen spoustécim signélem na bé-
zich diferencidlnfho zesilovaZe. Je-1i napdti
bdze E112 (B12) ni%s{ ne% nap&t{ béze Elll
(R11), nedojde ke zmén& stavu na vystupech

10 6, 2 ani 14, Je-1i viak napét{ bdze B112
(Bl2) vyssi nel nap&ti béze Elll (Ell), dojde
k pFfeklopenf vystupu 6 v I0 do etavu s nizsim
napétim; tim je pFfas vatup 4 uzavien jedno-
cestny ventil v I0 na vystupu 2. VyS3&fm prou-
dem E111 (B1l1l) je véak udriovdn vystup 14 sté-
le na ni3séim napsti. Teprve je-1i potom op¥t
napét{ bdze B112 (E12) ni%3{ ne3 napéti béze
E11l (Bll), dojde k pieklopeni vystupu 14 do
stavu s vyssim papdtim, kterym je spu3ltén
aktivni b&h rozmitac{ho generdtoru. V tomto
atavu zdstane obvod bez ohledu na spoudtéei
signdl na bézich diferencidlnfho zesilovaZe

BALEKA, 12LeX0L 6A33 - BMUTTRL palCT2eT 4 Ka-
YECTR: OAHOXOLOBOLO BoHTUAA. basa 3rtory 1ps&:i-
SMCTOPA yNpaBAALYICH He| s HEMHBE[TH] YNRAR BXOA
4 wa Bwxoaa 6 UC 1 (MC 101). Aupeptupyoune Byo-
AW BCEX Tpex youantenel MOAKADYECHN K EHJTLLHHE-
MY MCTOYEWRY GRORMOTO HAM[AXEenA (28aam 11).
BRXOZHOI WMOYABC YILABJAEHWA CHAMAETCA W3 BKXO-
Aa 14 UC 1 (KC 101) uepea penursar R176, R177
(B72, PB73) B re.ispaTop pasBepTKA. Ecau BEHTWGL-
Huf MMDYAbe HA 3axkMe 4 (10) waxozmTCcR B yLORHE
L , TO ACTOWHMK FOCTOAHHOrO TORa Rl6w (Reh)
HOAKANYER YepEd OTNEpPTHE TPAEBUCTOp Ell% (E18)
Ha Bxoa 9 MC 1 (MC 101). B cneacreue TOrQ BH-
XOAH € M & HEMHBEDTUDYDHMX YCHIMTENAEH M{UBOAAT-
CAl B COCTORAHWE C BHCHHMM HSMNPAREHUEM, 8 BHXOR
Henoro kackaaa {BHXof 14 UC) - B cocToAHME

¢ 60aee HMBKHM Han[AXeHHeM., B pesynasiare 3TOro
OCTAHABAKBAETCA I'€HELATOR PA3BEDTKH HE3&BUCUMO
OT CHrHaJa NycKa Ha 0888X AWP{epeHLUBIBHOTO
yeuautenn EL111, El12 (Ell, El2).

Ecnim BEHTHIBHHE MMNyAbc nepeRzeT B ypoBeud L,
T0 KCTOMKHK BOCTOAHHOTO TOK8 R168 (R64) oTxknp-
4eH M CXeMs MOXET YNpAaBAATBCA CHFPHANOM MycKe
Ha Oasax Amppeperunmanbroro ycuamreaa. Ecam Ha-
npaxenne Gasu E112 (E12) umxe HBupAREHUA 083H
E111 (E1l), 1O He npousodrer nepeMers COCTOAHUA
#a Buxoaax MC 6, 2 un 14, Ecam Hanpsxenue Oasu
E112 (E12) pume Hanpazerur Oesw E11l (Ell),

10 npouaoAer nepexanyenxe Buxoxa 6 B UC B co-
CTOAHAE C 60Jee HMBKUM HANDAXEHMEM. 3THM OAHO-
x0n0BOR BeHTUAR B UC Ha BHXOAe 2 3ANKPaETCA
yepe3a BxoA 4. Bucmuu roxou E111 (E11) Baxoz 14
AepRMTCA Ha GOoRee HuakoM Hanpamenuu. Ecam no-
TOM ONATH HanpRzeune Gasu Ell2 (E12) muze na-
npAxeknA Gasw E111 (E1l), TO OCymeCTBUTCA ne-
pekaneerue BHXOKa 14 B COCTOAHME C BHCEMM Ha-
NpAREHNEM, KOTODHM MPONCXOXMT NYCK BRTABHOTO
gdera reHepaTopa pasBepTKK. B 3aTOM COCTORAMM
cxema OCTaeTcA {He3ABUCHMO OT CHrHana nycka)

- -

101/, Inverted fnputs of all o amilifierc arr
cnnnected to the tnternal v 1t refereore

/ pin 11/, Output cortrol puls tc fed from
nin 14 of 10 1 / 10101/ via R 176, 0177

/R 72, R 73/ divider 1o the swee;jng gere-

rator. When gating ;uls at par & 10, 15
| , the constant current srorce FOIAR 64
is ennnected via opened ‘rarsis'or b6

JE 18/ to the input 9 of 10 1, J0 108

The putputs 6 and 2 of non-invertive zaopitl-
fiers now have a ti1gher voltage lev:1 and
output of the whole stage / pin 14/ 18 L.
It tnterrupts the swee; ing generator even {f
triggering pulses at the base of differentsal
amplifier € 1%%, € 112 / EVY, E12/ sre pre-
sent, When the gating puls converts to H,

the constant power source R 168 / R64/ 1s
switched off and 1ts function can be con-
trolled by triggering pulses connected to

the base of differential amplifier, As long as
the voltage level at E 112 / £ 12/ base 1s
lower than E 111 / E11/ base voltage , there
is no change at the I0 6, 2 and 14 cutputs.
1f, however, the voltage st E112 / £12/ 15
higher than the base voltage £ 111 / £11/,
the output 6 of 10 switches over from H to L
and via input 4 the one-way gatc at the 10
output 2 closes. By means of higher current
value flowing through E111 / EY1, the output
14 1s st1ll held at L level. Only 1f the
hase voltage of £112 / £12/ 1s lower than
base voltage of E 111/ E11/ , the output 14
switches over to H level , activating the
sweeping generstor. The circuit remains now
in this szteste irrespective of trigger pulses
coming to the bases of differertial amplifier
E 111 , E 112 / €11, E 12/ t1]1l arrival of

L gating puls at terminal 4 / 10/. Thus,

the circuit 1is being set to its original
state, and the active run of sweeping ge-



51il, £11z (Ell, El2) a% do pri~hodu drovné L
hradlovaciho impulsu na svorku 4 (10). Tim je
onvod opét uveden do vichozf{ho stavu 2 je za-
gteven aktivni 2éh roumitaciho pribdhu.

Je-11 v zdkladné 3 atisknuto tlacitko "AUT"

5 9.1, dojde k podstatnému snizeni hodnoty sté-
lého proudu do emitorti tranzistorl Ell a £12.

V tomto pripadé je vystup celého stupné 14 pie-
veden do stavu s vyi:&im nepétim ihned po p¥i-
vedeni tGrovné H na hradlovaci vstup 10 bez
ohledu na apoudtéci signdl na bdz{ich tranzisto-
rd 211 a El2,

str. 47 - Kapitola B.5.4. "R{dici zesilovad"

vz #{dic{ tunelové dlody E1l13
(B15)" se méni na "z tvarovaciho
a #fdiciho stupné IO 1 (IO 101)"

"je zapojena Fidici tunelové dioda"
ge méni na "je zapojen vystup tva-
rovaciho a ffdiciho stupnd™.

atr. 52 - Kapitola 8.5.12. "Soudinovy obvod"

"f#idici tunelova dioda E13" se méni
na "tvarovaci a Fidici stupen"

tfeti odatavec

"tunelové diody E113" se m&ni na
"tvarovaciho a ridiciho etupné
(10 )"

str. 90 - Technické udeje sondy BP 7721
Vatupni kapacita asi 25 pF se méni
na: "<45 pP + vatupni kapacita
osciloskopu”.

Ha 0a2AX AKDEDEHUMBABHOIO ycouauTends Elil, Elic
(E1l, El¢) ao Tex nC[, MOKR Ee NEAAET YLCOEE:L
BEHTUALHOIC KM NECY HA 3&KMM 4 (10). UTAM ca-
MMM CXeMa O[ATE NLUELAMTCHA B ACXONHOE COCTOAHHE
U SKTURINR Gel paiBELTKH OCTAHABAAEAETCR.

bcan B Gase b8 naxata k:oinka "A-T" . 3.1, npou-
80MeT CyweCcTBeHKGE HNOHKAEHME sHAUEHMA NMOCTOAH-
HOTO TOKAa B amuTTepar TpareucropoB Ell m El2.

B aToM ciyuae BWXOZ UENOr0 KACKaA8 l4 nepemeped
B COCTORHME C BHCDMM HAaNpRNEHWEM Cpa3y nocae
NOABOAG ypoBHA H HE BeHTUABRANR BXOZA 10 HesAzM-
CKMO OT CHI'HAN8 NyCKa HA 6a38X TPALBRCTOPIB

Ell » El2.

CTp. 47 -~ Pa3zen g.o.4. "YnpasaApmalh ycnnia-
rens”
nepBud_adaay:
"OT yNpaBAADWEIO TYHHEABHOIT ZAMOZAA
E113 (E15)" cnenyeT 4YKTATH
"oT GopMEpyOmero ¥ ynpaBARDWEro
KRackaza dC 1 (dC 101"

" ero neBoMy BXOAY NOAKANYEH ynpa-
BAADMEYE cHCHaNbHHR AMOA" caepyeT
qETaTh " ... NOAKADYE:H BHXOA dOpMU-
pypmero u ynpapAApmero Kackaas".

eTp. 52 - Paszenm 3.35,12, "Cxewa nponapezenun”
2T0poR_acdsay
"rynnenbHu@ zZmox E113" caeayer um-

TaTh "QOPMHDYDEMH W YR8 BARDRME
kackaa (AC 1)".

erp. 90 - TexHuueckde Aasnne sonaa BP 7721

BxoAnraR eMKICTH: < 45 n¢ + BXOAHAR
eMKOCTH OCUMANOCKONS

nerator is stopped. Fressing down the " AUT”

pushbutton the constant current to emitters
of £11 and E 12 substantially decreases. In

this case

the output of the whole stage 14

is switched over to H, trmediately after

applying

the H level to gating input 10,

regardless of triggering signal at bases
of E 11 and £ 12 transistors.

page 47

page 52

page 90

- Section B8.5.4 " Control ampli-
fiers"- first paragragh:
" from the control tunnel diode
£ 113 /E 15/" changes to:
" from the shaping and control
stage I0 1 / I0 101/ ",
second paragraph - " The control
tunnel diode 1s connected to the
left-hand input" changes to:
" The output of shaping and con-
trol stage is connected ... "

- Section B,5,12 - AND circuit-
second paragraph: " When the con-
trol tunnel diode £ 113 ,.."
changes to:

* when the shaping and control
stage ..."

third paragraph: " When the
tunnel diode £ 113,,.." changes
to: " When the shaping and
control stage IO 1 ,., "

- Technical data of BP 7721 probe.

" Input capacitance approx.25 pfF"

changes to: " Input capascitance

£ 45 pf plus 1nput capscitance of
the oscilloscope ".



