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Hara my6aukanuua u Bepcus 11O

04 mapra 2019 roga

1 BsepeHue

KaﬂbeIIHTOp peaoCTaBIsACT BO3BMOKHOCTb BbIYUCIUTD HanOoJiee BaKHbIE NnapaMeTpbl HE NIOKKUJaA KiCad.

Kanpkynarop coaepXuT ciaeayioIye HHCTPYMEHTHI:

e Perynaropst

e Illupuna KOPOXKKU

* DJIeKTPUYECKU 3a30p
* JluHus nepepaun

e CBUY arteHoarop

¢ IIBeTOBOI KO,

e Kitacchl miaT
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2 Kanbkynatopbl

2.1 Perynstopbl

ot KaJIbKYJIATOP NMOMOIracT onpeae/iuTh COIIPOTUBJIEHUE PE3UCTOPOB, HeO6XOILI/IMI)IX JJ1A JIMHEWHBIX PETYIATOPOB HAIIPAKEHUA

" pPEryjATopoB € HU3KUM NMaACHUEM HAIIPAKECHUS.

culator

PerynaTopel | LUMpWHa SOPOMKK | JNekTpudeckui 3asop | JInHWA nepegadn | CBY aTTeHwoaTtop | LieeToBoi kog | Knacce naaT

R1: E KOM
R2: 10 KOM
® vout: |12 B
Vref: (3 B
Vin VOUT
R1 Tun: | CTaHAapTHLIA TUR =
Vref
R2 PaccymTats
J_ CrabununsaTop:

®aiin cTabunw3atopos:

0bzop

[NobasuTe cTabunuzatop
Dopmyna:
Vout = Vref * (R1 + R2) / R2 i@

JI7151 cTaHAapTHOTO TUIIA PETYJIATOPOB, BEIXOJHOE HATpskeHne Vout siBiseTcs (hyHKIUeN OT ONOPHOro HanpsikeHus Vref U conpoTUBIIeHUs
pesucropoB R1 u R2, u Beruncnsiercs no gopmyse:
R1+ R2
Vout =Vref . | ———
f R1
B ciyuae ¢ 3-X BBIBOJHBIM TUIIOM PETyJIsITOPOB, KO (DUIIMEHT MOHMKEHHsI HAMPSIKEHH I OCHOBBIBAETCSI HA BEIMUMHE CTAOMIILHOTO

Toka ladj, Beixonsiuero u3 BbiBoaa Adj:

R1+ R2

Vaut:VTef-( il

) + Iadj- R2

OnopHsIil TOK, 00bIYHO, He npeBbimaeT 100 MKA 1 UM MOXXHO NpeHeOpeyb, eciii He TpeOyeTcsi BBICOKOW TOYHOCTH.

UroOb! BBHIMOJHUTE PacuéT, BBEOWUTE mapameTpsl peryisitopa Tun, Vref u, ecnm norpedyercs, ladj. Beidepute mone, Kotopoe

Tp€6yeTCH paccunTaTthb (O,I[I/IH N3 PE3UCTOPOB UJIK BBIXOAHOC HaHpﬂ)KGHI/IC) 1 YKQKUTE OCTABIIUECSA NBA 3HAYCHUS.

2.2 LwnpwnHa BOpOXKU

KanpKyiatop HUpHUHBI JOPOKKH BHIUKCIISET HIMPUHY POBOAHKMKA HA TIEYaTHOM I1J1aTe /ISl 331aHHOTO TOKA. VIcrob3yoTes hopmyJibl
u3 crangapta [PC-2221 (panee IPC-D-275).
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Ecnmn yKa3aTb MEKCAMaE /B HBIN TOK, TO Ey,ﬂET pacc4yMTaHa COOTBETCTBYOLIAS WWPUHE
TPaccMpoBKK.

EC/v yKa3aTk OHY TPAacCMPOBOYHYIO WMPKUHY, TO By1eT paccyuTaH AONYCTUMBIA
M3KCUMankHBIA TOK. Takxke ByieT paccynTaHa WMPUHS APYTUX TPAaCCHPOBOK, A0MYCKIIOLWNX
OaHHBLIA TOK.

KOHTPOMBHLIE 3HA4YEHUA BbIASNEHLI KUDHLIM.

BoIMUCNEHWS CNPaBefInBbl AR TOKoB A0 35 A (BHewnui) wnn 17,5 A (BHyTperHMiA),
MoBbIWEHWe TeMnepaTypsl Ao 100 °C 1 wuprHa Ao 10 MM (400 mun).
@opmyna ns IPC 2221
1= Kx AT (W) 0725
roe:
| = Ma3KCHMaNbHBIA TOK B A
dT = npeBsIWEHHE TEMNEPaTY LI BLILE OKPYKalolWel cpeikl 8 °C
W,H = WWpHHE W TONWLMHE B MUN

PerynaTopel | LUMpWHa SOPOMKM | 3nekTpudeckui 3azop | JlnHuA nepegaqn | CBY aTTeHwaTop | LiBeToBoi kopj | Knacce nnaT

MapaMeTpel: BHEWHMA CNOA TPacchpoBKA:
Tok: |m N LWMpWHa TpacCcUpoBKK:
MpessieHye TemnepaTyps:: |10.0 °C TonwwHa Tpaccupoeky:
LnwvHa nposofHuka: |20 MM = Mnowaas Nonepe4Horo CeYeHna:
ConpoTueneHune:
YpenwHoe conpoTueneque: |1.72e-8 OM/m

MageHne HaNpAXeHN A:

MoTepy MOLLHOCTK:

BHYTPEHHWiA CRoil TPaccMpoBKM:

LIMpUHa TPaCCUPOBKM:

TonWMHa TPacCUpOBKM:

TAoLI3AE NONEPEYHOrD CeYeHNs:
ConpoTuBNeHue:
TMafeHne HanpaXeHns:

MoTepwy MOLLHOCTM:

0.300387

0.035

0,0105135
0,0327197
0,0327197
0.0327197

0.781437

0.035
0.0273503
0.0125776

0.0125776
0.0125776

MM

MM

MM X MM

BatT

MM

MM

MM X MM

Om

BatT

2.3 3JnekTpuyeckun 3asop

Ha 1/1306pa>1<eH1/11/1 MOJHO BUJIETH, YTO IIPpU UBMEHCHUU BEJIMYNHBI HAIPAKEHU A, KAJIbKYJIATOP BEIBOAUT PACCUNTAHHBIC 3HAYCHHA.

3HavyeHNs1 MUHIMAJbHBIX 3a30pOB TaKXke onpeaensaoTcd no crangapry IPC-2221.

¥ B1 - BHyTpeHHWe NpOBOAHNKA
* B2 - BHEWHWA NpoBoaHWK, Be3 n3onAummK, BeicoTa Ao 3050M Hag ypoBHEM Mops

PerynsTopsl | LUMpUHa BOPOMKK | INEKTPUYECKUMA 3330p | JluHWA nepegayn | CBY aTTeHwaTop | UseTosoi kog | Knaccwl nnaT

MM = MNpumeyanue: MUHHMAnsHele 3HaYeHna (u3 IPC 2221)
HanpsaseHne = S00B: Bl B2 B3 B4 A5 A6 AT
500
0... 158 0.05 0.1 0.1 0.05 0.13 0.13 0.13
IO 16...308] 0,05 0.1 0.1 0,05 013 0,25 013
31... 50B 0.1 0.6 0,6 0,13 0,13 0,4 0,13
51 ... 100B 0.1 0.6 15 0.13 0.13 0.5 0.13
101 ... 1508 0.2 0.6 3.2 0.4 0.4 0.8 0.4
151... 170B 0,2 1,25 3,2 0.4 0.4 0.8 0.4
171... 250B 0.2 1,25 6.4 0.4 0.4 0.8 0.4
251 ... 3008 0.2 1,25 12,5 0.4 0.4 0.8 0.8
301 ... 5008 0,25 2,5 12,5 0.8 0.8 1,5 0.8
> 500B 0,25 2,5 12,5 0.8 0.8 1,5 0.8

* B3 - BHEWHWIA NPoBOAHWK, BE3 N30NALWK, BeICOTa Beilwe 3050M HaJ YPOBHEM MOPR

* B4 - BHEWHNE NPOBOAHWKNA C NOCTOAHHEIM NONMMEDHLIM NoKpbTHem (noban seicoTa)

* A5 - BHEWHNe NPOBOAHWKNA C KOH(OPMHEIM NOKPLITMEM NoBepx MoHTaxa (nobas esicoTa)
* AB - BHEWHNE KOMMOHEeHT.I NaiiKa/BbiBoabl, Be3 NoKpeITAA

* AT - BHEWHWe KOMMOHeHTLI NaiKa/BLIBOALI, C KOH(OPMHEIM NoKpeTrem (nobas ewicoTa)

2.4 JlvHnsa nepepaun

Teopus IMHUK TIepeJadu siBJsieTcs: ocHOBOM 3HaHMi 00 CBY 1 MpoeKTMpOBaHMM MUKPOBOJIHOBBIX YCTPOKCTB.

B sTom KaJIbKYJIATOPE MOXKHO B])I6paT]) OJJUH U3 pa3/IMYHbIX TUIIOB JIMHUH 1 3a/1aThb KEJIAEMBIC ITapaMETPHI.
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PCE Calculator

Perynstopsl | LUWpuHa A0poXKA

TN AUHAKY Nepefayu:
MUKPONOACCKOBLIE NMHNN

KOnAaHapHsIA BONHoBoA

MpAMOYroNsHeIA BENHOBOA

KoakcvaneHas NUHWA

@ [Monockosan NMHNA

3nekTpuyeckui 3azop | JIMHUA Nepedayun

KonnaHapHelil BONHOBOA € 3eMNAHOA MNOCKOCTLI0

CBA33HHaA MYKDPOMOIOCKOBAA TUHWUA

BuTtas napa
a] | ///?//?
'”::;C,Ej_
Tl W H

MapaMeTpel MOAAOKKM
Er: |4,6
TanD: |0,02
Rho: |1,72e-08

H: (0,2
a: |02
T |0,035

mu oTH. npoB.: (1

MapameTpbi KOMAOHEHTa:

YactoTa: |1

CBH aTTeHwaTop

LiBeToBOR KOO

MM
MM

MM

my

ar a4

Knaccel nnat

DUIM4ECKME NapaMeTph:

W: 0.2
L: |50
R0 Axanns
SNeKTpU4ECKME NapamMeTpal:
Z0: (50
Ang l: |0
PeayneTathl:

ErEff:

MoTepw B NPOBOAHMKE:
roTepy B AM3AEKTPUKE:
FnyBiHa NPOHUKHOBEHUA:

CuHTes

4

Om

2.5 CB\ arreHroaTtop

C nomornpio CBY kanbkyasaTopa MOKHO BBIUMCIHUTH MapaMeTPhl PA3IMYHBIX aTTEHI0ATOPOB:

* [1-oOpa3Hbiit
* T-o6pa3Hslii
* T-o6pa3Hbiil MOCT

¢ PesuctuBHbBIN Pa3BETBUTEIb

€CJIM YKa3aTb BCE UX MMapaMETPhI.

lculator

Perynatopel | LUWpUHa AOpOXKA

ATTeHIoaTopbl:
M-0Bpa3nbii

T-cBpasHei
T-oBpa3Heii MoCT

@ PPe3sncTNBHLIN pa3BETBANTEND

3neKTpUYECKWiA 3a30p | JIMHUA Nepeaayn

MapameTpel:
Ocnabnenne

Zin

Zout

R 7,

R3 Zut

3HaqeHus
R1
R2

R3

Cooblenns:

CBY aTTeHwaTop | LigeTosoi kog | Knaccel naaT

©opmyna
8 Zin desired input impedance in Q
Oom
50 o Zout desired output impedance in Q
PaccuuTaTh & Zfﬂ = ZDUt

o Attenuation is 6dB

Oom

- Splitted attenuator

R1 =R2 =R3 =2,,/3

2.6 LlBetoBOM KOp,

toT KaJIbKYJIATOP IMOMOXET INEPEBECTH HBGTOBOfI KO pE3UCTOPOB U ONPEACTINTh UX HOMMUHAJ. YT0OH BOCIOJIB30BATHCS UM,

crepBa ykaxute mournocmo pesucropa: 10%, 5%, paBHo win MeHble 2%. Hanpumep:
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* JKéntoiit ®uonerorsiit Kpacueiit 3omotoit: 4 7 x100 5% = 4700 Om 5%

* 1xkOwm, Tourocts 1%: Kopuunesiii Y€pHsiii YepHsiii Kopuanersiii KopruneBsiit

Perynstopsl | LUMpUHa AOPOMKK | 3NeKTpUHEcKui 3asop | JIMHWsA nepegaqn | CBY atTeHwatop | LIBeToBOM KOA | Knaccel nnat

1l-Anonocka 2-Anonocka  3-AMonocka  4-A Monocka MHo®NTEND To4HOCTE

To4HOCTH
() 10% /5%

2.7 Knacchbl nnar

PerynsTopel | LUMpWUHaE SOPOMKKM | 3nekTpuyeckui 3azop | JIMHWA nepegadn | CBY aTTeHioaTtop | LieeTosoi kog | Knaccel nnaT

MpuMeyanne: MBEHHMANbHBIE 3HAYEHHA

Knacc 1| Knacc 2 | Knace 3| Knace 4| Knace 5| Knacc 6

LLiupKHa AOpoXeK 0.8 0.5 0,31 0,21 0,15 0,12

MuH. 3a3op| 0,68 0.3 0,31 0,21 0.15 0.12

Nepex.oTs.: (auameTp - ceepno) - - 0.45 0.34 0.24 0.2
MeTan. Kout.nn.: (auamerp - ceepno)| 1,19 0,78 0.6 0,49 0.39 0,35

HemeTan. kout.nn.: (auameTp - ceepno)| 1,57 1,13 0.9 - - -
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