iEK
MYJIbTUMETPbI LIM®POBBIE MAS830L, MAS838L CEPUW MASTER

PykoBoACTBO N0 aKcnayataumm

HasHaueHue u 06nacTb npUMeHeHus

MynbTmeTpbl umdposbie MAS830L, MAS838L cepun MASTER ToBapHOro
3Haka |[EK (nanee — MynbTumMeTp) NpeacTaBnsioT coboi npodeccroHanbHble
npu6opsbl ¢ LCD-aucnneem Ha 3 %2 paspsaga. Mpubopbl BEINOHSIOT crieayoLume
byHKUMM:

— M3MepeHUe CUbl MOCTOAHHOrO Toka (A ;

— M3MepeHue 3HaYeHUs NOCTOSHHOIO HanpsikeHus [X];

— U3MepeHne 3HaYeHNs NePEMEHHOr0 HanpsikeHns(L];

— M3MepEeHUE 3NEKTPUYECKOro COnpoTuaneHns (QJ;

— N3MEepEeHNE eMKOCTU KOHAEHCaTopoB Hd ;

— MpoBepka AnoaoB [ 1 TpaH3UcToPOB [hFE ;

— npoBepkKa LeNOCTHOCTY Lienu (3ByKoBasi Mpo3BoHka) [+))];

— n3mMepeHue TemnepaTypsi [°CJ;

— reHepauusi curHanos vactoToi 50 'y, (MeaH,ELp) .

MynbTMeTpbl cooTBeTCTBYIOT TPpebosaHusam FOCT IEC 61010-1,
FOCT IEC 61010-2-030 B 4acTn 6e3onacHocTi npuéopos n FOCT P MOK 61326-1,
[OCT P 51522.2.2 (M3K 61326-2-2) B 4acT1 91eKTPOMarHUTHO COBMECTUMOCTH.
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OnemMeHTbl NMLLEeBO NaHenn npeacTaBneHbl Ha pucyHke 1.

1 - LCD-aucnnein 3 %2 paspsana, BbicoTa 3HakoB 12,7 mm. Jucnnei
oTobpaxaeT B LMPPOBOM BUAE Pe3dynbTaT U3MEPEHUS.

2 — KHonka noaceetku aucnnes «BACK LIGHT». Mpu HaxaTnmn 31O KHOMKK
BK/IlO4aeTCsi noaceeTka avcnnes. NoaceseTka aBTOMaTUYECKM FracHET Yepes
15 cekyHA,. [lnsi NOBTOPHOMO BKJIIOYEHMS MOACBETKN HAXMUTE KHOMKY eLLe pas.

3 — MNoBOPOTHbI NepekoyaTesb AMana3oHoB UCMNoNb3yeTcs Ansa Beibopa
DYHKLUMN 1 Npeaena n3MepeHns, a Takxke A9 BKIIIOYEHUS/OTKIIoYEeHNS
npubopa. MynbTumMeTp He paboTaeT, koraa nepekoyaTenb YCTaHOBIEH
B nonoxeHun «OFF»,

4 — Knonka «<HOLD». Mpu HaxaTnu aToM KHOMKN AUCMNENR «yaepxX1BaeT»
nokasaHus, 1 Ha HOVKaTope NosIBNSETCS 3HAY0K , noka KHOMKY He Haxanu
BTOPWYHO.

5 — BxogHoe rHe3no «10 A» gns noakoyeHns Lwyna nonoXxnTenbHom
NoNAPHOCTM NpY n3MepeHnn cunbl Toka o 10 A,

6 — MHe3ga ons namepenmns KoappuumneHTa yecunenuns TpaHanctopos hFE.

7 — BxogHoe rHe3no «COM» anst noAKNoYeHWs Lyna oTpuLaTenbHON
NoNSAPHOCTK.

8 — BxogHoe rHe3no «VOmMA» ois NoAKAYEHNS Lyna NOJIOXUTENLHOMN
NONSAPHOCTY NPU 3MEPEHUN HANPSKEHNS, CONPOTUBNEHNS N CUJTbI TOKA (KPOME
ananasoHa 10 A).

9 — XonbcTep. MNoaBonseT yaobHo
YCTaHOBUTb MYJIbTUMETP Ha CTOoJ1e,

KPENUTb LLyMbl U AOMNOAHUTENBHO 4
3almMLLaeT Npuy aKcnayaTaumm.

MAS330L

PucyHoK 1 — 3nemeHTbl IMLEBOI NaHeNN MyNbTUMETPOB
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TexHuyeckue xapakTepucTuku
OCHOBHbIE TEXHMYECKME napamMeTpbl NpeacTaB/ieHbl B Tabnuue 1.

Tabnuua 1
Mokasarenb 3Hayenve Mpumeyanne
MakcumMansHoe nokasaxue avcnnes 1999 C aBTOMATU4ECKIM ONpENENeHremM

MONSPHOCTY

Metoa uamepenus

ALIM ABOIAHOrO MHTErpUPOBaHUA

Bpemsi uamepenmst

2-3 n3mepeHus B CekyHay

VHankaTop neperpysku Lindpa «1» Ha LCD-pucnnee

VHaukaTop nonsipHocTn 3HaK « — » [pu oTpULATENBHOIA NOASIPHOCTH
Wnamkatop paspspa 6arapev Cumson «[=__+]» Ha LCD-gucnnee

Kareropus uamepetus ]

3alumTa ot neperpysku:

— Bxop, «10 A» bBes npenoxpautens

— BX0A VOQmA» Mpenoxpanutens 500 mA/250 B

W3onsums kopnyca

[lBoitHas, knacc Il

Crenetb 3auwwel no FOCT 14254 (IEC 60529) 1P20

Paboyas Temneparypa, °C Ot 0 fo nntoc 40 Mpy 0THOCHTENIBHOM BIAXHOCTI
He Gonee 80 %

BbicoTa Hazi ypOBHEM MOpS, M 2000

Hanpsixetve nutatus, B 9 Barapes Tuna «KPOHA»
(NEDA 1604, 6F22)

Pa3mepbl, MM 138x69x31

Bec, r 160 C Garapeeit

Cpok cyx0bi, net 10

TexHn4eckmne xapakTepucTukn MynstumeTpa mogenn MAS830L
npeacTaBneHsl B Tabnuue 2.

Tabnuua 2
DyHKuMM [lanasoH TouHocTb
[MocTosiHHOe HanpsixeHue (V=) 200 mB—2 B—20 B—200 B-600 B +0,8 % £ 2 en. cyeta
MepemeHHoe Hanpsixenme (V ~) 200 B-600 B +2,0% = 10 en. cyeta

MocTosHHbI TOK (A==)

200 MKA—2 MA-20 MA—-200 MA—10 A

+2,0% 2 en. cyeta

Conpotusnenue (Q) 200 OmM—2 kOM—20 kOM—200 kOM—2 MOM | £5,0 % + 1 en. cyeTa
MpoBepka avozos (-#+-) 2,8B/1mA -
Mposepka TpaHaucTopos (hFE) 0-1000 -

yHKumM: (X] (9] B [hre]
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TexHn4eckre xapakTepucTnkn MynbTumeTpa mogenm MAS838L
npencTaseHbl B Tabnuue 3.

Tabnuua 3
DyHKUMM [lvanasoH TouHocTb
TMocTosHHoe Hanpsixerue (V=) 200 mB-2 B-20 B—200 B-600 B +0,8 % 2 eq. cyeta
MepemeHHoe Hanpsixerue (V ~) 200 B-600 B +2,0 % =10 en. cyeta
MocTosHHbIA TOK (A=) 2 MA-20 MA-200 MA—-10 A +2,0 % +2 e, cyeta
Conpotusnetue (Q) 200 OmM—2 kKOm—20 kOmM—200 kOM—2 MOM | 5,0 % +1 ep. cyeta
Temneparypa (°C) 0750 +1,5% +3 ef. cyeta
MpoBepka avoz08 () 2,8 B/1MA
Mposepka TpaxaucTopos (hFE) 0-1000

[BACK
lLiGHT)

yHKuMM: (X][Q] B (e

KomnnextHocTb
KomnnekT noctaBkn MyNbTUMETPOB NpeaCcTaB/iEH B Ta6r||/|u,e 4.
Tabnuua 4

Hanmenosaxue Konuuectso
Mynbtumetp 1wr.
TecToBble LuyMbl 1 napa
Barapes 9 B 1wr.
XonbCTep (ycTaHoBneH Ha npubope) 1w
PyKOBOACTBO MO aKCrAyaTaLmm 1 3K3.

JononHUTENbHO B KOMMNEKT NOCTaBkM MynbTumeTpa MAS838L BxoamT
Tepmonapa Tuna «K»: TP-01A — 1 wr.

Undopmauus no 6eonacHocTu

Mepbl No 3aLmTe OT NOPaXEHNS SNEKTPUHECKNM TOKOM

Mpu paboTe ¢ uMPpPOBLIMN MyNILTUMETPAMM CIeAyIATe BCEM NpaBunam
paboTbl C Npubopamm 1 ykazaHusM no 6e3onacHoCcTU, YToObI n3bexatb
nopaxeHus 3NeKTPUYECKNM TOKOM:

— HEe MUCMoJb3YiNTe MYNIbTUMETPSI, ECIIM OHW UMEIOT MOBPEXAEHUS KOPyca.
Ynensiite oco60e BHMMaHMe rHé3aam noakIioveHus;

— UCMNONb3yTe OPUTMHANbHbIE LLYMbl NS 9TUX MoAeNel MynbTUMETPOB;

— HEe NoJIb3yhTEeCh HEMCNPaBHbLIMU LLynamMu. PerynspHo nposepsiiTe
M30SLMIO LLYMNOB, NPY HEOOXOANMOCTU 3aMEHUTE LLLYMbl aHANIOMMYHBIMU TO Xe
MOAENN NN C TEMMW XXE 3NEeKTPUHECKMMM NapameTpamu;

— He NPEBbILLANTE BENIMYMH NMOPOroBbIX 3HAYEHWIA, yKasaHHbIX B Tabnuue 5;
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Tabnuua 5
DyHkums/Mpenen naMepsieMoro avanasoHa MakcumanbHblil BXOBHOI curHan
V=200 mB 250B=
V=/V~ 600B =/~
A= /200 MA 200 MA=
A=/10A 10A=

— €eCIIM 3HaYeHne N3MepsemMoro napamMmeTpa 3apaHee He N3BECTHO,
yCcTtaHoBUTE MakcUMasbHbIN Ananas3oH;

— He npukacanTecb K HEMCMNOb3yeMbIM rHE34aMm, Koraa MybTUMETP
NOAKIIOYEH K UBMEPSIEMOI CXeMe;

— HUKOrAa He NoJb3yNTechb MyNbTUMETPOM NPU HE3AKPbLITON 3aaHEN
KPbILLKE MW C HEMIOTHO 3aKPbITbIM KOPMYCOM;

— NOAKIoYaNTE NCMbITATENbHBIN LN NOCNE NOAKIOYEHUS 0BLEero.
PasbeaunHainTe B 06paTHOM NOpPsiAKe;

— HE U3MepSTE CONPOTUBIIEHME B CXEME, HAXOOALLENCS
nopa, HanpsiXeHnewm;

— BO nsbexaHune NnopaxeHns 3JIeKTPNYEeCKM TOKOM 13-3a HenpasuJibHbIX
nokasaHuii npubopa 3ameHsiiTe 6aTapelo HeMeANEHHO NPW NOSIBIEHN 3HaYka
«[= >

— Bcerpa 6yabTe OCTOPOXHbI Npy paboTe ¢ HanpsikeHvem Boile 42 B.

Mpu n3mepeHusax oepxmTe nanblibl 32 6apbepPHO KPOMKOW LLLYMOB.

Mepbl No 3awwmTe MynbTUMETPA OT HEMPABUIBHOrO NPUMEHEHNS

Bo nsbexaHve NoBpexaeHns MynbTMMETpa creayiTte CreayoLwmm
pekoMeHJaumnsaMm:

— OTKJIIOYaNTE NUTaHNE N PA3PSXKANTE BbICOKOBONbTHbIE KOHAEHCATOPbI
Npv USMEPEHUN 3N1EKTPUHECKOT 0 COMPOTUBIIEHNS, MPOBEPKE LIeIOCTHOCTH
uenu, ANo[oB;

— MCNONb3yiTe rHé3aa, GYHKLMU 1 Ananas3oHbl U3MepPeHU B COOTBETCTBUMU
C VIHCTPYKUMEN;

— nepeg NOBOPOTOM MepeksioyaTens AManas3oHoB AN CMeHbl GYHKLUUN 1
amnanasoHa U3MepPEHNin 0TCoeaNHUTE U3MEPUTENbHBbIE LLYMbl OT MPOBEPSIEMON
uenu;

— Npuv NPOBeAEHUN PaboT C TENEBU3NOHHBIMW NPUEMHMKAMMU, MOHUTOPaMUN
1 MMYNIbCHBIMU UCTOYHUKAMU NMUTAHUS MOMHUTE, YTO B HEKOTOPbIX TOYKaX MX
3NEeKTPUYECKNX CXEM MPUCYTCTBYIOT UMMYJIbCHbIE HAMPSXXEHNS BLICOKOM
amMnAnTyAbl, CNOCOOHbIE MOBPEANTb MYNbTUMETP;

— NpefoxpaHanTe MynbTUMETP OT BO3AENCTBUS MPSIMbIX COSTHEYHBIX Jy4ei,
BbICOKOW TeMnepaTypbl 1 BNaXXHOCTU.



iEK

CumBonbl 6e30NacHOCTM NpeacTaBneHbl B Tabnuue 6.
Tabnuua 6

BaxHasi uHdopmaums no 6esonacHocT. Mepen paboToii ¢ NpubopoM HEOBXOAMMO M3Y4KTb
PyKOBO,ELCTBO no 3Kkcnyatauuu u COGHK)JJ.aTb BCe npasunia n pekoMeHaaLmnm n3rotosutens

BO3MOXHO Hannume BLICOKOrO HanpsxeHus

AC (TMepemeHHBbIiA TOK)

DC (MocTOsHHBbIi TOK)

3azemnenve

MpenoxpaxuTens

TMpu6op 3aLmLLeH ABOIHOI N3onsLmei

pa| ]|+ 1|2~ B

Tpebyetcs crieumasbHasi yTunM3aums

Yxon n obenyxmsaHue
/A BHUMAHME! B Crly4ae HapyLleHNs yCTaHOB/IEHHbIX MPON3BOANTESNIEM
npasun akcnayatauumn obopynoBaHms NpuMeHEHHas B AaHHOM nNpubope 3awmTa
MOXET yXyALNTbCS.

— Npu NosiBAIeHNn c60€eB Mn OLIMOOK B paboTe My/IbTUMETPA HEMEAJIEHHO
npekpaTuTe ero akcnnyaTaumio. Mposepka paboTbl M PEMOHT Nprbopa JOMKHbI
BbINOJIHATLCSA B CNELMANN3MPOBAHHBLIX MaCTEPCKMX;

— NpoTMpanTe MynbTUMETP MATKOW TKaHbIO, HE MPUMEHSINTE 419 YNCTKN
abpa3auBbl U PacTBOPUTENN. DNEKTPOHHASA CXeMa MyNbTUMETPA He HyXXaaeTcs
B YNCTKE.

XpaHeHuve nocsne aKkcrulyataumm

Mpw xpaHeHnn nocne akcnayataumm HeobxoaMMo cobnoaaTb cneayowme
pekomMeHaaumnn:

— OTKJIIOHYUTE LLYMbl OT MY/IbTUMETPA;

— ybepuTech, 4TO MYNILTUMETP U akceccyapbl Cyxue;

— eC/1 B TeYEHWEe AJINTENbHOrO BPEMEHM Bbl He COBMpaeTech Nonb30BaThCs
MyJIbTUMETPOM, U3BMieknTe 6aTapeto, MHaYe OHa MOXeT NoTe4b
1 BbIBECTU NpMBOpP 13 CTPOS.

WUHcTpykums no pa6ote ¢ MynbTUMETPOM
M3mMepeHune cunbl NOCTOSIHHOIO ToKa
[na namepenuns cunbl Toka 10 200 MA BCTaBbTe pa3bEM TECTOBOIO Liyna
4y€pHoro ugeTa B rHe3no «COM», a pa3bEM TECTOBOIO LLyNa KPACHOro LBeTa —
B rHe3a0 «VOmMA», [oNSPHOCTb KPACHOIO Lyna CHUTAETCs NONOXUTENbHON.
Ecnuv Bbl npegnonaraete, 4TO M3MepseMbIi TOK HAXOAUTCS
B gnanasoHe ot 200 MA go 10 A, He06X0AMMO NEPECTaBUTb KPACHbIN Ly
B rHe3no «10 A».
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[MoBOPOTHLIM NepeknioyaTenemM Bbibepute xenaemblii npeaen namepeHus
NOCTOSIHHOrO TOka A= .

Pa3omMkHUTe uccnenyemyto Lienb 1 NOACOEAVHUTE LLyrbl Tpubopa
nocnenoBaTeNibHO C Harpy3kown, B KOTOPOI M3MepPSIeTCs TOK.

CunTainTe ¢ aucnnes Nnoka3aHus BeNNYMHbI 1 NOASPHOCTU N3MEPSEMOI
Cusbl TOKA.

Mo okoHYaHMKM paboT NOBOPOTHBIN Nepek/toyaTeNb yCTaHOBUTE
B nonoxexue «OFF».

MpumeyaHus.

— Ecnu BenuuvHa Toka 3apaHee He N3BeCTHa, yCTaHOBUTE nepeksoyaTenb
npeaenos B nosnioxeHne «10 A» (KpacHbll Wwyn B rHe3no «10 A»), a 3atem,
nepeknioyas Ha MeHbLUVe Npeaenbl, fobeliTecb TpebyemMoi TOHHOCTH
M3MepeHUs.

— Ecnu Ha grucnnee otobpaxaeTcs Tonbko uudpa «1» B N1eBoM paspsae,
3TO 03HAYAET, YTO BO3HMKIA Neperpyska u He06xo0ANUMO YyCTaHOBUTb
nepeknoyaTesb AManas3oHoB Ha 6osiblLee 3Ha4YeHre.

M3MepeHne 3Ha4yeHrs NTOCTOSIHHOMO U NMEPEMEHHOMO HaNpPsXeHUs

BcTaBbTe pa3bEeM TECTOBOIO Liymna YEPHOro useTa B rHe3go «COM»,

a pa3bEeM TECTOBOrO LLyna KPacHoro LgeTa — B rHe3ao «VQmA». MonspHoOCTb
KPaCHOrO LLlyMa CYATAETCS NMONOXUTENBHON.

MNoBopOoTHBLIM NepeksitoyaTenemM BelbepeTe Xenaemblii npeaen N3MepeHust
NOCTOSIHHOrO HANPSXeHUs V= u1nn nepeMeHHOro HanpsixeHus V~.

MNMoacoennHWTe LyMbl NapannesnbHO K UCTOYHMKY HaNPsXKeHWs Un Harpyske.

CuuTainTe ¢ gucnnaes nokasaHus BeNMYMHbI 1 NOSIIPHOCTU N3MEPSIEMOro
HanpsiXXeHns.

Mo okoHYaHMKM pPaboT NOBOPOTHBLIN Nepek/toyYaTeNb YCTaHOBUTE
B nonoxexue «OFF».

MpumeyaHus.

— lMpwn ycTaHOBKe NepekstoyaTens npenenos B nonoxeHune «600 V»

Ha aucnnee NosiBUTCS 3HAK «&», HAMOMMHALLNIA 0 paGoTe C BbICOKUM
HanpsixeHnem. TpebyeTcst OCTOPOXHOCTb.

— Ecnu BennynHa HanpsixxeHusi 3apaHee He M3BECTHA, YCTaHOBUTE
nepektoyaTenb NPeaenioB B NONOXEHMNE MaKCMManbHOMO HaNPsXXeHus, a 3aTem,
nepekoyas Ha MeHbLIne npeaessl, nobenTech TpebyemMoi TOHHOCTH
n3mMepeHust.

— Ecnu Ha oyucnnee otobpaxaeTcs Tonbko umdpa «1» B 1eBOM paspsiae,
3TO0 03HAYaEeT, YTO BO3HMKNA Neperpyska u Heob6xoAMMO YCTaHOBUTb
nepeknoyaTesb AMana3oHoB Ha 6osibllee 3Ha4YeHre.
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M3mepeHmne anekTpruyeckoro ConpoTmBIeHNs

BcTaBbTe pasbEeM TECTOBOIO Liymna YEPHOro useTa B rHe3ao «COM»,

a pa3bEéM TECTOBOIO LUyMNa KPacHOro LBeTa — B rHe3no «VOmA». MonspHoCcTb
KPaCHOrO LLlyna CHNTaeTCs NONOXUTENIbHON.

MNMoBOpOTHLIM NepekoYaTenemM BelbepuTe Xenaemblil Npeaen n3mMepeHus
COMNPOTUBIEHUS «Q».

MoacoeavHUTe LWynbl K UCCneayemMomy COnpoTUBIEHMIO U cunTaiTe
nokasaHus ¢ gucnnes.

Mo okoHYaHWMK PaGoT NOBOPOTHEIV NepektoYaTenb YyCTaHOBUTE
B nonoxexue «OFF».

/A BHUMAHME! Ecrun M3MepsieMoe COMPOTUBIEHNE YCTAHOBIEHO B CXEME,
nepes NpoBeAeHNEM N3MEPEHWUIA BbIKIIOYUTE NUTaHNE U pa3psiamTe BCe
€MKOCTU CXEMbI.

Mpumeyanus.

Ecnu 3HavyeHne n3amepsieMoro ConpoTUBIEHMS NPEBbLILLAET MaKCUMASTbHYIO
BENYNHY BbIOPAHHOrO Npeaena U3MepeHnii, Ha aucnnee NnosBuTcs uuopa «1»
B CTapLlem paspsze.

lMpoBepka LeNoCTHOCTU Lienu (3ByKOBasi MPO3BOHKA)

BcTaBbTe pa3bEM TECTOBOIO Liyna Y8pHOro ugeTa B rHe3no «COM»,

a pa3bEeM TECTOBOIO LLymna KPacHOro ugeTa — B rHe3fo «V QmA». MNonspHoCcTb
KPaCHOrO LLlyna CHNTAETCs MONOXUTENbHON.

YcTaHoBMTE NOBOPOTHbIM NepeknioyaTesb B NosioxeHve ) .

MopcoeanHUTE Wynbl K ABYM TOYKaM UCCNEOYEMON CXEMBbI.

Mpu conpoTmBneHnn nposepsiemoit uenu mexHee 1,5 KOm 3By4nT curHan
3ymMmmepa.

Mo okoHYaHMKM PaboT NOBOPOTHBIN NepektoyYaTesNb yCTaHOBUTE
B nonoxexue «OFF».

lMposepka anonos B

BcTaBbTe pa3bEM TECTOBOIO Liyna YEpHOro ugeTa B rHe3ano «COM»,

a pas3bEeM TECTOBOrO LLyrna KPacHoro ugeTa — B rHe3go «V QmA»,

YcTtaHoBuTe nepektodaTent GYHKUNA B NOTIOXKEHNE « - ».

MoaknoUYnTe KPaCcHbIN Lyn K aHo4y AMoaa, a YEPHbIN LLyn K KaToay.

CuuTaiTe ¢ gucnnes NnpubnM3nTeNbHO NPSIMOe NaAeHNE HaNpsixXeHne
Ha Anoe Npv NpoTeKaHnn Yepes Hero NPsIMoro Toka.

Ecnu nonspHocTb Anoaa siensietcs o6paTtHom, To Ha aucnnee 6yaet ropeTtb
undpa «1».

Mo okoHYaHMKM paboT NOBOPOTHEIN NepektoyYaTeNb yCTaHOBUTE
B nonoxeHune «OFF».




iEK

lpoBepka TPaH3MCToOpPOB

YcTaHoBUTE NepektoyaTenb Ha nonoxeHue «hFE».

Onpepenute Tun Tpan3uctopa NPN nnn PNP n onpenennte BblBOAbI
amuTtTepa, 6a3bl 1 KosekTopa. BctaBbTe TpaH3MCTOP B COOTBETCTBYOLLME
0TBEpPCTUS pazbEMa Ha nepeaHei naHenu: «E» — amutTep, «B» — 6a3a, «C» —
KOJIIEKTOP TpaH3uncTopa.

CuuTaiite ¢ aucnnes npmbnmxerHHoe 3HaveHne hFE npu Toke 6a3bl 10 MKA
n Hanpsxxernun V3 B.

Mo okoHYaHUK paboT NOBOPOTHBIV NEpeKIioYaTesnb yCTaHOBUTE
B nonoxexue «OFF».

3AMEYAHME: nepesn NpoBEPKOM TPAH3UCTOPA BbIHLTE LLYMbl U3 THE3N,
MynbTUMETPA.

M3mepeHne TemnepaTtypsl (Tonbko ans mogenn M838L)

YcTaHoBUTE NepekoyaTenb Anana3oHoB B NonoxeHne «TEMP», n nhgukatop
NOKaXeT TemnepaTypy OKpPY>XatoLL,ero Bo3ayxa.

MpucoenmHuTe Tepmonapy Tmna «K» K rHe3ay Ha nepenHer naHenn npubopa.

MpwxmMnTe Tepmonapy K 06beKTY USMEPEHNS U CHUTANTE 3HaYeHMe
Temnepatypsbl B rpagycax Llenscus c aucnnes.

Mo okoHYaHWM paboT NOBOPOTHBIV NepektoYaTeNb YyCTaHOBUTE
B nonoxexue «OFF»,

/A BHUMAHME! Bo us6exarue NOPaXeHNs 3NEKTPUYECKMM TOKOM NPV CMEHe
PYHKUMN 1 Anuana3oHa namepeHnin ybeamtech, YTo Tepmonapa n3ssedeHa
13 pasbéma npubopa.

3ameHa 6atapeu u npegoxpaHuTens

Ecnu Ha aycnnee nosiBuics CUMBOS « », HEOOXOAVMMO 3aMEHUTL
GaTapeto. [Ana 3ameHbl 6aTapen 0TBEPHUTE BUHTLI HA 3aAHEN KPbILLIKe
My/bTUMETPa. CHUMUTE 3a[HIOI0 KPLILLKY C KOpryca MylbTUMETPA.

Ypanute ctapyto 6atapeto 1 ycTaHOBUTE HOBYIO, COOTBETCTBYIOLLYIO
cneundukaumm: 9 B Tuna «<KPOHA» (NEDA1604, 6F22). YcTaHOBUTE HA MECTO
3a[HI0I0 KPbILLIKY KOpryca, 3aBepHUTE BUHTBI.

/A BHUMAHMUE!

— MNepen oTKpbITUEM 3a4HEN KPbILLKM MyNbTUMETPa yoeamuTecs, YTo Lyrbl
OTK/O4YEHbI OT NPOBEPSIEMbIX YCTPONCTB, a NepeksoyaTens AnanasoHoB
HaxoAmTCs B NonoxeHumn «OFF»,

— Mpwv ycTaHoBKe HOBOW GaTapeun cobnoaaliTe NONSPHOCTb.

— MNpepoxpaHuTenb BbIXOAUT N3 CTPOS TONIbKO B CIly4ae 3Ha4YMTESIbHOW
1 ANUTeNbHOW neperpysky npubopa npu olwmbo4HOM BbIGOpe Ananas3oHoB
n3MepeHust.




iEK

[ns 3aMeHbl NpegoxXpaHNTenst CHUMUTE 3aHI0I0 KPbILLKY C MyNbTUMETPa,
Kak 1 npu 3ameHe 6atapeu, 1 3aMeHUTe NpPefoXpaHUTENb HOBbIM,
cooTtBeTcTByowmM Tuny 500 MA/250 B. 3akpowiTe kopnyc.
/A BHUMAHMUE! Jins npenoTBpaLLeHnsi BO3ropaHns UCNob3ynTe
npenoxpaHnTeny Co 3Ha4YeHUAMUN TOKa/HanpPs>KeHWs, aHaNOrMYHbIMN 3HAYEHNAM
TOKa/HanpsXXeHnsi NpefoXpaHNTeNs, yCTAHOBIEHHOMO Ha 3aBOAE.

Ytunusauus

MyanmmeTpu He nognexart yTunm3aunm B Ka4ecTBe 6bITOBbIX OTX0O0B. D,J'Iﬂ
ytununsaumm nepenatb B crneunann3npoBaHHoe npegnpuatmne ong nepepaﬁoTKM
BTOPWUYHOIO CbIpbsi B COOTBETCTBUN C 3aKOHOOATENIbCTBOM POD.

M3BneknTe anemMeHT NUTaHnsa nepes ytunuaaumneii npuéopa. dnemMeHTbl
nnTaHns Bbl MOXETE CAaTb B cCneunann3npoBaHHble I'Ipl/léMHbIe MYHKTbI N0 MECTY
XUTENbCTBA, 3aHMMatoLWmMecs c60pOM Takoro BrMaa OTXOL0B.

YcnoBusi TpaHCNOPTUPOBAHUSA M XPaHEHUS

TpaHCcnopTMPOBaHME MyIbTUMETPOB A0MYCKAETCS N0OLIM BUAOM KPbITOro
TpaHcnopTa, o6ecneynBaoLLMM NPefoXPaHeHe YNakoBaHHbIX MylIbTUMETPOB
OT MEXaHMYECKMX NOBPEXAEHWN, 3arpA3HEHWR 1 Bnaru.

TpaHCcnopTMPOBaHME MySIbTUMETPOB B YaCTV BO3AENCTBUS MEXAHNYECKUX
$aKTopOoB OCyLEecTBASETCS Npy TemnepaType ot muHyc 10 go nntoc 35 °C.

XpaHeHve MyfbTUMETPOB OCYLLIECTBNIIETCS B YNakOBKe N3roToBUTENs
B MOMELLEHUSIX C ECTECTBEHHOIN BEHTUNISILIMEN NPU TEMNEPATYPe OKpyXatoLlero
BO3ayxa oT MuHyc 10 ao nntoc 45 °C 1 0THOCUTENLHOW BRaXxHOCTU He 6onee 80 %.
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DIGITAL MULTIMETERS MAS830L, MAS838L MASTER SERIES

Operating manual

Purpose and field of application

Digital multimeters MAS830L , MAS838L MASTER series of IEK trademark
(hereinafter referred to as multimeters) equipped with 3 %2 digits LCD display.
The devices perform the following functions:

— measurement of DC strength [A;

— measurement of DC voltage values (¥];

— measurement of AC voltage (¥];

- measurement of electrical resistance (QJ;

— measurement of capacitance of capacitors Hd;

- check of diodes and transistors test [Fej;

— check of circuit continuity (sound continuity test) [)];

- temperature measurement(°C};

— generation of signals with frequency of 50 Hz (square signal) (*Ir).

Multimeters conform to the requirements of EN61010-1, EN 61010-2-030
with regard to the safety of devices and EN 61326-1, EN 61326-2-2 with regard
to the electromagnetic compatibility.
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Front panel elements are shown in the Figure 1.

1 -3 % digits LCD, height of characters 12.7 mm. Display shows
measurement results in digital form.

2 — Display backlight button "BACK LIGHT". When you press this button, the
backlight turns on. The backlight automatically blinks off in 15 seconds.

To switch on the backlight, press the button again.

3 - Rotary range switch is used to select the functions and the limit of
measurement, as well as to enable/disable the device. The multimeter does not
work when the switch is in the "OFF" position.

4 - "HOLD" button. When you press this button, the display "holds" the
measurement indications and an icon appears on the display until the button
is not pressed again.

5 — Input jack "10 A" to connect the positive
polarity probe when measuring the current
strength up to 10 A.

6 — Sockets for measuring the
amplification gain of transistors hFE.

7 - "COM" input jack to connect the
negative polarity probe.

8 - "VOmMA" input jack to connect the
positive polarity probe when measuring the
voltage, resistance and current strength
(except for 10 Arange).

9 - Holster. Enables you to easily set the
multimeter on the table, fix the probes and is
used for additional protection during operation.

Figure 1 — Elements of multimeters front panel
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Technical characteristics

Main technical parameters are presented in the Table 1.

Table 1
Indicator Value Note
Maximum display indication 1999 With automatic definition of polarity

Method of measurement

Dual-slope ADC

Measurement time 2-3 measurements per second

Overload indicator Digit "1" On the LCD

Polarity indicator "—" character When negative polarity

Battery discharge indicator N " character On the LCD

Measurement category Il

Overload protection:

—"10A" input

— "VQmA" input Without fuse

Fuse 500 mA/250 V

Isolation of casing Double, class Il

Protection level according to the IEC 60529 IP20

Operating temperature, °C From 0 to +40 At a relative humidity of not more than 80%
Height above sea level, m 2000

Supply voltage, V 9 "KRONA" type battery (NEDA 1604, 6F22)
Dimensions, mm 138x69x31

Weight, g 160 With battery

Senvice life, years 10

Technical specifications of the multimeter MAS830L model ae presented in

the Table 2.
Table 2
Function Range Accuracy
DC voltage (V=) 200 mV—2 V-20 V-200 V-600 V +0.8 % * 2 counts
AC voltage (V~ ) 200 V-600 V +2.0 % = 10 counts
DC (A=) 200 puA—2 mA-20 mA—200 mA—10A +2.0% + 2 counts

Resistance (€2)

200 Ohm—2 kOhm—20 kOhm
200 kOhm—2 MOhm

+5.0 % + 1 counts

Diode check (-»t-)

2.8V/1mA

Amplification of transistor (hFE)

0-1000

Functions: [&] [¥] [X] [Q] B> [wFg] ()]

13
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Technical specifications of the multimeter MAS838L model ae presented
in the Table 3.

Table 3
Functions Range Accuracy
DC voltage (V=) 200 mV-2 V-20 V-200 V-600 V +0.8 % = 2 counts
AC voltage (V~) 200 V-600V +2.0 % + 10 counts
DC (A=) 2 mA-20 mA-200 mA-10A +2.0 % * 2 counts
Resistance () 200 Ohm-2 kOhm—20 kOhm +5.0 % + 1 counts

200 kOhm-2 MOhm

Temperature (°C) 0750 +1.5% * 3 counts
Diode check (-»+) 2.8V/1mA -
Amplification of transistor (hFE) 0-1000 -

Functions: [A] [¥] [X] [Q] B (e ()] [°C] moo] EE5

Complete set
The scope of multimeter delivery is presented in the Table 4.
Table 4

Name Quantity
Multimeter 1 Pcs.
Test probes 1 pair
9V battery 1 Pcs.
Holster (installed on the device) 1 Pcs.
Operating manual. Passport 1 copy

Optionally the scope of MAS838L multimeter delivery includes a thermocouple
type "K": TP-01A-1 - Pcs.

Safety information

Measures for the protection against electric shock.

When working with the digital multimeters follow all the rules of work with the
device and safety instructions to avoid the risk of electric shock:

- do not use the multimeter if its casing is damaged. Pay special attention
to the connection jacks;

— use original probes for this model of multimeter;

— do not use defective probes. Regularly check the isolation of probes,
if necessary, replace the probes with those of the same model or same electric
parameters;
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Table 5
Function/measuring range limit Maximum input signal
V=/200 mV 250 V=
V=/V~ 600V=/~
A= /200 mA 200 mA=
A=/10A 10A=

— do not exceed the threshold values listed in the Table 5;

— if the value measured is not known beforehand, set the maximum range;

— do not touch the unused jacks when the multimeter is connected to
a measured circuit;

— do not use the multimeter when the back cover is not closed or the casing
is loosely closed;

— connect the test probe after connecting the basic one. Disconnect them
in reverse order;

— do not measure the resistance in the circuit under tension;

— to avoid the risk of electric shock due to incorrect readings, replace the
battery immediately when the "[=_#" icon appears;

— always be careful when working with voltages over 42 \| when making
measurements keep your fingers behind the barrier edge of probes.

Measures to protect the multimeter against improper use

To avoid the damage to the multimeter, follow these guidelines:

— disconnect the power and discharge the high-voltage capacitors when
measuring the electrical resistance, checking the circuits integrity and diodes;

— use the jacks, functions and ranges of measurements in accordance with
the regulations;

— before turning the range switch to change functions and ranges of
measurement, disconnect the measuring probes from the tested circuit;

— when working with television receivers, monitors and pulsed power sources
remember that in some points of their electrical circuits there is a high voltage
pulse amplitude that can damage the multimeter;

— protect the multimeter from direct sunlight, high temperature and humidity.
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Safety symbols are presented in the Table 6.

Table 6
A Important safety information. Before working with the device you must learn the manual and comply with
all the rules and recommendations of the manufacturer

4 High voltage is possible

~ AC (alternating current)

= DC (direct current)

1 Grounding
= Fuse
=]} The device is protected with double insulation

ﬁ Special disposal is required

Care and maintenance
/N ATTENTION! In the case of breaches of service regulations specified by the
manufacturer the protection of this device can be compromised.

— If malfunctions or errors occur in the work of the multimeter immediately
discontinue its use. Check of work and repairs must be carried out in special
workshops.

— Wipe the multimeter with a soft cloth, do not use abrasives or solvents for
cleaning. Electronic circuit of the multimeter does not need to be cleaned.

Storage after operation

During storage after operation, please observe the following
recommendations:

— disconnect the test probes from the multimeter;

— make sure that the multimeter and accessories are dry;

— if for a long time, you are not going to use the multimeter, remove the
battery, otherwise it may leak and pull the device out of order.

How to work with multimeter

Measurement of DC strength

When measuring the current strength up to 200 mA, insert the connector of
black test probe into the "COM" jack, and insert the connector of red test probe
into the "VQOmMA" jack. The polarity of the red probe is considered positive.

If you suspect that the measured current is within the range from 200 mA
to 10 A, you must insert the red probe into the "10 A" jack.

Use the rotary switch to select the desired limit of DC A==.

16
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Shut off the circuit to be measured and connect the test probes of the device
in series on load which is used to measure the current.

Read the indications of magnitude and polarity of the measured current
strength on the display.

Upon completion the work, set the rotary switch in the "OFF" position.

Notes.

— If the current value is not known beforehand, set the limits switch to the
position 10 A (insert the red probe into the jack "10 A"), and then, switching to
smaller limits, adjust the required accuracy of measurements.

— If the display shows only the digit "1" in the left digit, it means that thee
is an overload and it is necessary to set the range switch to a higher volume.

Measurement of DC and AC voltage

Insert the connector of black test probe in "COM" jack and insert the
connector of red test the probe into "VQmMA" jack. The polarity of the red probe
is considered positive.

With the use of the rotary switch select the desired limit of measurement
of DC V== or AC V~ voltage.

Connect the test probes in parallel to the voltage source or load.

On the display read the indications of value and polarity of the measured
voltage.

Upon completion the work, set the rotary switch in the "OFF" position.

Notes.

—When you install the switch in position "600 V", "HV" and "%" signs will appear
on the display, reminding of the work with high voltage. Caution is required.

- If the voltage is not known beforehand, set the switch of limits to the
position of maximum voltage, then, switching to smaller limits, adjust the equired
accuracy of measurements.

- If the display shows only the digit "1" in the left digit, it means that thee
is an overload and it is necessary to set the range switch to a higher volume.

Measurement of electrical resistance

Insert the connector of black test probe in "COM" jack and insert the
connector of red test the probe into "VQmMA" jack. The polarity of the red probe is
considered positive.

Select the desired measuring range of resistance "Q" with the rotary switch.

Connect the test probes to different ends of the conductor to be measured
and read the display indications.
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Upon completion the work, set the rotary switch in the "OFF" position.

/N ATTENTION! If the measured resistance is found in the circuit, before the
measurements turn the power off and discharge all the containers in the circuit.

Note.

If the measured resistance value is greater than the maximum value of the
selected measure limit, the display will show the digit "1" in the higher oder.

Check of circuit continuity (sound continuity test)(®))]

Insert the connector of black test probe in "COM" jack and insert the
connector of red test the probe into "VQmMA" jack.

Turn the rotary switch to "*)" position.

Connect the test probes to two points of the circuit to be checked. If the
resistance is less than 1.5 kOhm, you hear a sound signal.

Upon completion the work, set the rotary switch in the "OFF" position.

Diode check

Insert the connector of black test probe in "COM" jack and insert the
connector of red test the probe into "VQmMA" jack. The polarity of the red probe is
considered positive.

Set the function switch to "+ " position.

Connect the red probe to the anode of the diode and the black probe to the
cathode.

Read on the display the approx. forward voltage drop of the diode when the
flow of direct current through it.

If the polarity of the diode is reversed, then the display will show the digit "1"
in the left order.

Upon completion the work, set the rotary switch in the "OFF" position.

Transistor test

Set the switch in "hFE" position.

Determine the type of transistor as NPN or PNP and determine the outlets
of emitter, base and collector. Correctly insert the transistor connector into the
corresponding jacks on the front panel: "E" — emitter, "B" — base, "C" — collector
of the transistor.

On the display read the approximate hFE value at the current of the base
of 10 yA and Vce voltage of 3 V.

Upon completion the work, set the rotary switch in the "OFF" position.

NOTE: Before the transistor testing remove the probes from the multimeter
jacks.

18
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Temperature measurement (only for M838L model)

Set the range switch to "TEMP" position, and the indicator will show the
ambient air temperature.

Connect the thermocouple of "K" type to the jack on the fiont panel of the
device.

Press the thermocouple to the object to be measured and read on the display
the temperature value in Celsius degrees.

Upon completion the work, set the rotary switch in the "OFF" position.
/A ATTENTION! To avoid electrical shock while changing the functions and
measurement range, make sure that the thermocouple is emoved from the jack
of the device.

Replacing the battery and fuse

If the display indicates the symbol "=_—H1", you must replace the battery.

To replace the battery, remove the screws on the back cover of the multimeter.
Remove the back cover from the multimeter casing.

Remove the dead battery and install a new one as per the specs: 9V "KRONA"
type (NEDA 1604, 6F22). Replace the back cover, tighten the screws.
/N ATTENTION!

— Before opening the back cover of the multimeter make sure that the
probes are disconnected from the tested devices and range switch is in the "OFF"
position.

—When installing a new battery observe the correct polarity.

— The fuse goes down only in the event of a heavy and prolonged overloading
of the device due to the erroneous selection of measuring ranges.

To replace the fuse remove the back cover of the multimeter as and when you
replace the batteries, then replace the fuse by a new one of the type: 500 mA/250 V.
Close the casing.

/A ATTENTION! To prevent the risk of fire, use fuses with current/voltage values
similar to the values of the current/voltage of the fuse installed at the factory.
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Disposal

Multimeters shall not be disposed as household waste. In order to dispose
handle the device to a specialized company for recycling in accordance with the
legislation of the Russian Federation.

Remove the battery before disposal of the device. You can deliver the
batteries to the specialized collection points responsible for collection of this type
of waste, at the place of residence.

Conditions of transportation and storage

Transportation of multimeters is allowed by any kind of enclosed transport
ensuring protection of packaged multimeters from mechanical damage, dirt, and
moisture.

Transportation of multimeters with regard to the influence of mechanical
factors is to be carried out at a temperature from -10 to +35 °C.

Storage of multimeters is to be carried out in the manufacturer's package
in rooms with natural ventilation at an ambient temperature from -10 to +45°C
and relative humidity not more than 80 %.

20
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FapanTuiinbie o6s3aTenbcTea/ Warranty
[apaHTUiAHbIA CPOK aKCMyaTauum MynbTUMeTpa — 1 rofg co AHS Npoaaxu

npwv ycnoBumn cobniofeHns notpedbutenem npasumi akcnyaraumm,
TPaHCNOPTMPOBAHUS N XpaHeHUs. [apaHTUsiHe PacnpoCTpaHsaeTCs
Ha KOMMJEKTYIOLLME — TECTOBbIE LLyMbl, 6aTapeto.

Multimeter warranty period is 1 year from the date of sale, under the
observance by customer of the rules of exploitation, tansportation and storage.
The warranty does not cover the accessories such as test probes, battery.

B nepuopn rapaHTuitHbix 0693aTenbCTB U NPY BO3HUKHOBEHUM NPETEH3MI
ob6palLaTbes K NPOAABLY UM B OPraHn3aLun:
During the period of warranty and in case of claims, contact your dealer

or responsible organization:

Poccuiickaa ®Pepepauns
000 «U3K XOJIOUHI»
142100, MockoBckasi 06nacTb,
r. Moponbck, npocnekT JIeHuHa,
nom 107/49, odwuc 457
Ten./dakc: +7 (495) 542-22-27
info@iek.ru

www.iek.ru

MOHronung

«UBK MoHronus» KOO

YnaHn-Batop, 20-i y4acTok
BasHronckoro paoHa, 3anagHas
30Ha NPOMBILLNIEHHOrO parioHa 16100,
MockoBckas ynuiua, 9

Ten.: +976 7015-28-28

®dakc: +976 7016-28-28

info@iek.mn

www.iek.mn

Pecny6nuka MonpoBa

«M3K TPONA» 0.0.0.
MD-2044, ropog KvwnHes

yn. Mapus OparaH, 21

Ten.: +373 (22) 479-065, 479-066
dakc: +373 (22) 479-067
info@iek.md; infomd@md.iek.ru
www.iek.md

Russian Federation

«|[EK HOLDING» LLC

107/49 Prospect Lenina, office 457,
Podolsk, Moscow region, 142100
Tel./fax: +7 (495) 542-22-27
info@iek.ru

www.iek.ru

Mongolia

«IEK Mongolia» LLC

ul. Moskovskaya, 9, Zapadnaya zona
promyshlennogo rayona 16100,

20 uchastok Bayangolyskogo rayona,
Ulan Bator

Tel.: +976 7015-28-28

Fax: +976 7016-28-28

info@iek.mn

www.iek.mn

Republic of Moldova

«|lEK TRADE» L.L.C.

21 Maria Dragan str., Chisinau,
MD-2044

Tel.: +373 (22) 479-065, 479-066
Fax: +373 (22) 479-067
info@iek.md; infomd@md.iek.ru
www.iek.md
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CtpaHbl A3uun

Pecny6nuka KasaxctaH

TOO «TA UIK. KA3»

040916, AnmaTtuHckas 0651acThb,
Kapacarickuii paiioH, c. Mprenu,
MKp. Akxon 71A

Ten.: +7 (727) 237-92-49, 237-92-50
infokz@iek.ru

www.iek.kz

YKPAUHA

000 «TOProBbI1 AOM
YKPJ3JIEKTPOKOMIMJIEKT»
08132, Kuesckasi o6nacTb,
KrneBo-CBATOLIMHCKMIA palioH,
r. BuwHesoe, yn. Knesckas, 6B
Ten.: +38 (044) 536-99-00
info@iek.com.ua

www.iek.ua

Ctpanbl EBpocolosa
JNlaTtBuiickaa PecnyGnuka
000 «U3K BanTus»

LV-1005, r. Pura, yn. PaHkac, 11
Ten.: +371 2934-60-30
iek-baltija@inbox.lv

www.iek.ru

Pecny6nuka Benapycb

000 «U3K XOJIAUHI»
(MpencTaBUTENBCTBO

B Pecny6nuke Benapychb)

220025, r. MuHck,

yn. WadapHsHckas, a. 11, nom. 62
Ten.: +375 (17) 286-36-29
iek.by@iek.ru

www.iek.ru

M3paHue 3/ Version 3

Asian countries

Republic of Kazakhstan

«TH IEK.KAZ>» LLP

71A mkr. Akzhol, s. Irgeli,

Karasaiskiy district, Aimaty region,
040916

Tel.: +7 (727) ) 237-92-49, 237-92-50
infokz@iek.ru

www.iek.kz

Ukraine

«TRADE HOUSE
UKRELEKTROKOMPLEKT» LLC
ul. Kievskaya, 6V, Vishnyovoe,
Kyivo-Svyatoshinskiy rayon,

Kyiv oblast, 08132

Tel.: +38 (044) 536-99-00
info@iek.com.ua

www.iek.ua

EU countries

Republic of Latvia

LLC «IEK Baltia»

11, Rankas str., Riga, LV-1005
Tel.: +371 2934-60-30
iek-baltija@inbox.lv
www.iek.ru

Republic of Belarus

LLC «IEK HOLDING»
(Representative office

in the Republic of Belarus)

220025, Minsk, ul. Shafarnyanskaya,
d. 11, room 62

Tel.: +375 (17) 286-36-29
iek.by@iek.ru

www.iek.ru
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