Pyuynoin majgoradbaputubiii myjasTumerp M-830B

Camblii NoNynspHbIA NPOCTOMN MyJlb-
TUMETP B HALLEeW CTpaHe 1, BUANMO, BO
BCEM Mupe — 370 mmeHHO MB830B
(puc.1, cnesa) — Mmoaenb, KoTopas ctana
npeamMeToM Hallero paccmoTpeHust. OH
LUIMPOKO N3rOTOBNAETCS PasnnyHbiMu da-
O6pukamu B Kntae. Mpurbop BbiNyckaeT-
Csa Nof ABYMSA AECATKAMU Pa3NYHbIX
TOProBbIX MAPOK AN Pa3HbIX PEMMIOHOB U
CTpaH MUpa, HO BHYTPEHHEEe UCMoJHe-
HWe Bcerga oamHakoBoe. Kak nokasana
npakTnka M830B gocTaToyHO HaZEXeEH,
HO 3TO 0OpaTHas CTopoHa MPOCTOThI. ToY-
HbIX 1 Pa3HO0BPa3HbIX U3SMEPEHUIA 3TOT
MyJIbTUMETP He obecrneymBaeT, HO B Obl-
TOBbIX YCJIOBUSIX J,OCTATOYHO MOJIE3EH U
Heaopor.

Ha Haw B3rnsg 6onee LW1poko CMo-
XEeT NpoAaBaTbCs TOJIbKO HEAABHO MO-
ABUBLLASCSA PA3HOBUAHOCTb AAHHOMN
mopenun — M830SB (puc 1. cnpasa).
MynbtumeTp M830SB BOoBOE MEHbLUE
n B 1,5 pasa nerye cBoero npepLiecT-
BEHHWKA, HO NPY 3TOM UMEET aHano-
r'MyHble PYHKUMOHANbHBIE BO3MOXHOCTU
(B cBSA3M C ManbiMu rabapuTamum MHO-
rme cneuuanncTbl Npy NepBOM B3rs-
[.e BOCMPUHUMAIOT 9TOT Npubop Kak
UrpyLUKY).

Puc.1. Mynbtumetpbl M830B (cnesa) u
M830SB (cnpasa)

MynbTmeTp M830B npeaHasHayeH
0N UBMEPEHUNS MOCTOAHHOIO HaNPsXe-
HUS U TOKA, NePEeMEHHOr 0 HanpPsXXeHns,
COMPOTMBIIEHUS MOCTOSAHHOMY TOKY, KO-
adpdpurumeHTa cTaTn4eckon nepenaqn
TOKa TPaH3UCTOPOB, MPO3BOHKW MOJy-
npoBoAHUKOB. OToOpaxeHne peayib-
TaToOB U3MEPEHUIN OCYLLECTBNAETCA Ha
XNOKOKPUCTANINYECKMIA MHOMKATOP C
pasmepHocTbio 3 '/, paspsaa. Mpudop
obecrneyrBaeT aBTOMaTUYECKOE Ornpe-
nerneHve nonspHoOCTN U3MEepPSIEMOro Ha-
npsikxeHnsa u Toka. 3a CcekyHay
BbINOSIHAETCHA 2-3 namepeHus. Buibop
M3MepsieEMbIX BESIMYMH U NMPenenos 13-
MEpPEHUIN ycTaHaBNMBAETCH BPYYHYIO
LLleHTpabHbIM NepektyaTenem — no

MynbtumeTtp M-830B Ro8

‘ 1 vee |ADQ
L vss
a7

TEST|

== VIN

DC2000mkA

DC20mA

cbbls

DC200r

20004
T

] 548

B 23V —

2E|/| = ==
= RS R7 R10 R1T R12
17KO* 117K | 270K 270K* 9E1

< 5 39]0scq
_E 100 pF ©
by H Bloscy 2
— 5
VQ ma >— }iGND o
conr >—{
10 ADC
R14 R24
1,86 10A

Mepeknioyartens S1 yctaHoBneH B nonoxeHue "OFF"

Puc.2. Npuiuunuanohan cxema M830B

Knlaccuyeckom onst MysibTUMETPOB KOM-
noHoBke. Mpurbop paboTaeT B Ananaso-
He TemnepaTyp oT 0 0o 40 °C. NuTtaHue
- 9B (6aTapes Tna «KpoHa»)

OCHOBHbIE M3MepsSieMble BEJINHUHbI
npveeaeHbl B Tabnuvue 1.

OcHoBoW gaHHoro npnbopa aBns-
eTcs aHanoroso-undpoBon Nnpeobpa-
3oBaTtenb ICL706, paboTatowmii no
NPUHUMNY ABOMNHOIO MHTErPUPOBaHMS.
OTO NOJIHLIN aHANor XOpPOLIO N3BECT-
HOW BCeM crneunanncTaMm OTe4eCTBEH-
Ho UMC 572MB5. Oco6eHHOCTbIO
[AHHOM MUKPOCXEMbI SIBJISETCS HaNun-
ymne anddepeHumanbHbiXx BXOAOB KakK
ONs BXOOAHOrO curHana, Tak u gns
OMOPHOro HaNpPsXeHns. OTO NO3BONS-
€T N3MEepPSTb HaNPsSXXEHNE, HE NPUBSA3aH-
HOE OTHOCUTENIbHO UCTOYHMKA MUTAHUS
MUKPOCXEMbI 1 TEM CaMbIM YCTPaHATb
CUH®a3HbIE MOMEXM B CUTHANbHbIX LIE-
nsax 1 uensx onop-
HOIO HaNPSXXEHNS.

KO B pa3nnyHol nuTepaType, B HaCTHOC-
T - [1]. CXeEMOTEXHUYECKN MYNBLTUMETP
BbIMOJIHEH MO KNAaCCNYECKON CXxeme
ons npumeHenus takoi MUMC (puc. 2)
C OHVM TOYHbIM PE3UCTUBHbLIM OeNnN-
Tenem Ha pesuctopax R1, R2, R3, RS,
R7, R10, R11, R15, R16 onsa Bcex pe-
XUMOB U3MepeHuin. VicknioyeHme co-
cTaBnaT pe3ucTtopbl R12, R13,
BKJIIOYAEMbIE TONIbKO B PEXNME U3Me-
pPEHMS TOKa B KA4EeCTBE LUYHTa Ha COOT-
BETCTBYIOLLUX Npeaenax uaMmepeHums.
OT0 NO3BOJSISET CHU3UTb CTOUMOCTb
npnbopa, HO Takoe pelleHne 3acTas-
nseT pa3paboTYNKOB 3HAYNTENBHO YC-
JNIOXHUTb NepekioyaTesb PEXNMOB U
npenenos nuamepeHuii. Noatomy, Ha-
néonee cneunPuUYecknuM ysnom npu-
60pOB Takoro kjacca €9BAGeTCSH
MHOFOMO3UNLIMOHHbIV NepekoyaTenb
(puc. 3) . Kpome BbibOpa npenenos

Ta6nmua 1. OCHOBHbIE U3MEPSAEMbIE BENNYMHDI

MNamepsiemas sennumta

Lpyroin ocobeHHoC-
ThIO ABNAETCA HAN-

BepxHuii
npenen
Ananasoma
n3mMepeHnin

To4HOCTb
t=18+28"C

Paspeatowias
Cnoco6HOCTL

Mpymeyarve

yme coObCTBEHHOro
WCTOYHMKA OMOPHO-

200 ™
2MA

MocTosAHHbIN TOK

KA

20 MA

100 HA
TMKA
10 MKA

+1% +2 emp*

ro noTeHunana, 4to 200

A

100 MkA +1,2% +2 emp

10A

10 MA +2%+2emp

NMnO3BONFET ynpoc- MocTosiHHOE HanpskeHue | 200 M

B

100 mkB +0,25 % + 2emp.

2B
208
2008
1000

TUTb CXemy rnpudopa
N, COOTBETCTBEHHO

B

1mB
10 mB
0,1B
1B

+0,5% * 2emp

200B
750B

CHU3NTb ero cTon-

MepemeHHoe
HanpsixeHne

0,1B
1B

B nnanasoxe yactot
oT 45 10 450 My

+1,2% + 10emp

MOCTb. Moapo6-
Hee C BHYTpPeHHew

ConpoTuBneHve
MOCTOSIHHOMY TOKY
20 kO

200 Om
2kOm

M

200 kKOm

0,10m
10m

10 0Om
100 Om

+0,8 % + 2emp

CTPYKTYypoOWM "
BO3MOXHOCTAMMU
NPUMEHEHNS 3TON

KoadppuumeHt
cTaTnyeckon nepepaqv

TOKa TPaH3UCTOPOB

2000 kOm

MokaxeT npubnnanTensHoe 3HaueHune h,, TpaHancTopa npu Toke 6a3bl 10 MKA 1
Hanpsxenun U _=2,8 B

1kOm +1%+2emp

TecT NonynpoBOAHNKOB

MUNKPOCXEMbI MOX-
HO O3HAKOMUTbCHA

TecToBoe HanpsikeHne

2,8 B, Tok okono 1 MA

Ha aucnnee nosiBUTCA 3Ha4eHne BeNNYMHbI NPAMOro NageHnsa Hanps>XXeHnsa Ha
avoge B mV. Eciv avog BKoYEH HA0GOPOT, TO Ha gvcnnee 6yaeT «1»

AO0CTAaTO4YHO WNpPO-

*emp - eavH1La Mnaalero paspsaa.




MHorono3uLyuoHHbIA
nepeknroyarenb

Puc.3. Jluyesas cTtopoHa neyatHoii
nnatbl M830B
M3MepeHunii, OH NpegHa3Ha4vyeH 1 ans
BblOOpa namepsaembix BenninH. KoH-
CTPYKTMBHO nepeksoyaTens peanmao-
BaH B BUAe 11 neyaTHbIX KOJNbLEBbIX
[OpPOXeK Ha OCHOBHOW nnaTte MyJibTu-
meTpa. Kak BUOHO 13 CXeMbl BHYTPEH-
HUe ABe JOopPOXKU (ycnoBHo 1 un 2
OOPOXKN) UTPatoT POJb BbIK/IOYATENS
nuTaHug. Ha pucyHke 2 nepekntoya-
TeNb NoKa3aH B MOSIOXEHUM BbIKJlOYE-
HO. [Jopoxku 3-4 ynpasBngioT
BKJIIOYEHNEM TOYEK Mexay paspsga-
MU nHpgukaTtopa. ns aTon - xe uenm
MCNONb3YIOTCHA TpaH3ucTopbl VT2 -
VT4. Pesuctopel R1-R11, R15, R16,
KakK y>Xe roBopunocb, obecneymBatoT
bYHKLNM BXOOHOMO AennTens npu na-
MEPEHUN HAMNPSAXEHUN, TOKOB 1 CO-
npoTmeneHus. B pexunme namepeHus
MOCTOSIHHOIO 1 MEPEMEHHOro Hanps-
XEHUN 3TOT AennTenb NOAKIOHYEH K
Bxoay ALM (31) yepes pesunctop R29
noCPenCTBOM 3aMbIKaHUS CErMEHTOB
10 n 11 pOpOXEK BEPXHEN NONOBUHbI
nepeknwoyartend. MNpun atom VD1 - og-
HOMONYNEPUOAHBLIN BEINPAMUTENb,
KOMMYTUPYEMBbIA HXKHUMW CEFMEeHTa-
Mn 9 n 10 popoxek n pabotarowmnin
npv NSBMEPEHUN NEPEMEHHbIX HANPS -
XEHUN 1 TOKOoB. [Npn namepeHun Ha-
nps>xeHns n Toka Bxopn 35 MMC
COEAVHEH C 3eMnel (AOPOXKM 6 1 7) n
TpaHancTtop VT 1, BKJIIOYEHHbIN KakK 3a-
WUTHbIM anona He ncnonbdyetcsa. Ho
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Puc.4. Cxema U3MepeHus ConpoTHBIIEHNS

OH obecneyvBaeT 3alNTy OT Nnepe-
rpysku B pexvmme naMepeHust conpo-
TUBJNIEHUS " TeCTUpPOBaHUS
NnoJslynpoBOAHMKOB. N5 3almThl OT ne-
perpysku npuv M3MepeHun Toka nuc-
Nnonb30BaH Npenoxpanutens F1.

EAVHCTBEHHBIN PErYyNNPOBOYHbIN
3N1eMeHT B cxeMe — peanctop R22, nos-
BOJIIET PErynpoBaTh 3Ha4YeHne ornop-
HOro HanpsXeHUs U TEM CaMbliM
o6ecneynTb A0MyCTUMYIO MOrPELLHOCTb
N3MEPEHNN.

M3mepeHune conpoTrBIEHNS MOCTO-
SIHHOMY TOKY BbIMNOJIHAETCS N0 CTaHAaPT-
HO cxemMe W3MeHeHUs naneHus
Hanps>KeHUst Ha 3MEPSIEMOM COMNPOTUB-
JIEHW NMPU NPOXOXOEHNN YEPE3 HEro 3a-
JaHHOro Toka, obecnevynBaemoro
reHepaTopoM cTabunbHOro Toka ALLM
(BbiBOOBI 1-32) (puc 4). B kavecTBe ne-
JINTENs UCMNOJIb3YeTCs KOMMYTUPYEMBbI
Habop PEe3nCTOPOB, NPEeACTaB/IEHHbIN B
Tabn. 2.

Ta6nuya 2. KommyTupyemblit Habop

pe3ucropos
MNpepen Pesnctopsbl
2000 kOm R11, R10, R7, R5,
R3, R2, R1, R15, R16

200 KOm R2,R1, 15, R16

20 kOm R1

2000 Om R15,R16

200 Om R16

Mi3amepeHune ctatnyeckoro Koagpou-
LUMeHTa nepenayn no Toky TpaH3UCTo-
poB 06ecneynBaeTcs NyTeM U3MEepPEHNs
KOJITIEKTOPHOr0 TOKa Npu pKCUpoBaH-
HOM 3HayeHun Toka 6a3bl (R6, R8 - no
220 kOm). I3amepeHne napamMeTpoB
TPaH3UCTOPOB Pa3HOM NPOBOAMMOCTH
obecneunBaeTcs KOMMyTaUMen nonsp-
HOCTM MUTAIOLLLEr 0 HANPSXXEHNS.

KOHCTPYKTUBHO MyNbTUMETP BbIMNOSI-
HEH B NMaacTMacCoBOM Kopriyce, npuyemM
3aHAS KPbILLIKA UMEeT altoMUHNEBbIN
9KPaH A1 CHXXEHUS HABOAOK Ha U3Me-
puTenbHble Lenu npubopa. Bea cxema
npubopa BMecTe C nepek/itovaTeseM Bbl-
MOJSIHEHA HA OgHOW neyaTHom nnarte. VH-
ONKATOP KOHTaKTUPYeT C nevyaTHOM
naaTon C MOMOLLbIO TOKOMPOBOAALLEN
pe3unHbl. KpennexHme nHamkaTopa K nna-
Te BbIMOJIHEHO C MOMOLLIbIO NfacTmac-
COBOWV pamku C 3awenkamu. [ns cMeHbl
B6aTapen HeobxoaMmo pa3dbrpaTb BECb
Kopnyc.

OCHOBHbIMU OLLIMOKaMM 3KcnyaTa-
LM NPMBOASILLMM K HEMCMPABHOCTM NpU-
60opa ABNAOTCS NPOBEAEHNE N3MEPEHUIA
npw paspsikeHHomn baTapee, 4TO NPOUC-
XOOMUT AOCTaTOYHO 4acTo, T.K. B npnbo-
pe He aBTOMaTLUYeCKOro BblktoveHus. U
BTOpasi MpuUyMHa — Nneperpyaka no Bxo-
ny. MocnepHss cutyauuns Hambornee ya-
CTO BO3HMKaEeT npu owmnbkax B Bbibope
pexnMa n3aMepeHuii , HanpumMep, ycta-
HOBJIEH PEXNM N3MEPEHMS TOKA, a Bbl-
NoJIHAETCS MU3MepeHue BbICOKOIO
HanpsxeHus). B o6omx cnydasx aTo npu-
BoauT K npo6oto ALLM. Ho ocHoBHast npu-
YyMHa Bbixoda Nprubopa 13 cTpos Npu ero
KCryaTaumm — 3T0 NepekstoHeHre npe-
[EeN0B 1 PEeXNMOB n3mepeHnsa 6es oT-

3auienku

Pue.5. 06paTHas cTOpOHa neYaTHOW

nnatbl M830B

KJII0YEeHNs OT nuamepsaemon uenu. MNpu

3TOM HepeaKo BbiropatoT npoBoAasiine

LOPOXKM NepeksoyaTens u npnbop yxe

He NOANIEXNT PEMOHTY. OTO ABNAeTCs

HeLoCTaTKOM BCex NpMbopoB ¢ noao6-

HbIMW NepekoYaTesaMu.

PemoHT npubopa B obLieM cryyae
HeuenecoobpaseH, T.K. MybTUMETP A0-
CTaATOYHO [ELLEB, @ XJIONOT B PEMOHTE
[0CTaTO4HO. ECnv AopoXKn LeHTpasibHO-
ro nepeks4yaTens He neperopenu, To
npu oCTpon HeoBXO0AMMOCTN 3aMeHa
ALM npo6nemsbl He npeacTaenseT. [Jo-
CTaTOYHO CHATb MHOMKATOP, OOHOBpE-
MEHHO Haxag 2 3aLenku (puc. 5). Janee
BbIKYyCMB HeuncrnpasHyio UMC v ouncTtuns
OT OCTaTKOB 0JI0Ba MOHTaXHble OTBEp-
CTUSA NasiibHUKOM C BaKyyMHbIM OTCO-
COM (Hanpumep, C NOMOLLIbIO HELOPOr oM
nasnbHoM ctaHumm Aktakom — ATP-2101
vnn ATP-3101) MOXHO CMeso BCTaBnsATb
OTe4YeCTBEHHbIN aHanor 572MNB5. Mpwu
HEeKOTOPOM HaBblke BCe 3TO 3aiMeT He
6onee yaca. Heckonbko crnoxHee ycTa-
HOBKa MHAMKATOopa, T.K. TPebyeTcs To4-
HOe coBnageHMe KOHTaKTOB nnaaThl U
mHaukaTopa. O crnyyae BbiIropaHus Npo-
BOASALLMX OOPOXEK NepekstoyaTens Mol
y>Xe yNnoMuUHanu.

Mpu kannbpoBke MynbTUMETPA A0-
CTaTO4YHO Ha MnaalleM AManas3oHe ns-
MepeHNst MOCTOSHHOIO HanpsXeHns,
rnoJaB BXOAHOE HanpsixXeHne ¢ Heobxo-
OVMOIA TOYHOCTbIO, 4OOUTLCS NPaBUIIb-
HbIX NMOKa3aHWI Ha MHAWKaTope npubopa,
BpaLLLas ABMXOK peancTtopa R22.

Jlnteparypa:

1. «<MHTerpanbHble MUkpocxembl. Mu-
KPOCXEMbI /19 aHa10ro-umdpoBoro npe-
00pasoBaHVs 1 CPEACTB MyNbTUMEANA»,
Bbinyck 1, Mockea. «Joaaka». 1996 r,
CcTp.28-33, cTp. 221-225.




