Calculator Tools
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BBegeHue

KiCad PCB Calculator — 3To Ha60p MHCTPYMEHTOB, IIOMOTAIOIIHX OIIpe/leIUTh ITapaMeTphl KOMIIOHEHTOB

WA ITPOYHX ITapaMeETPOB IIeYaTHOM IIJIaThI. KaJIBKYJIHTOp HMeeT dIeayrne HHCTPYMEHTHIL:

® Peryyaropsl

¢ [MMupuHa JOPOXKKHA
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JJIeKTPUUeCKU 3a30pP
* JluHUA IIeperavu
® CBY arreHroaTop
® [IBeTOBOU KOJ

e Kiiaccel Ij1aT

KajlbKyJIITOPEI

Peryjasaropsl

3TOT KaJIbKYJBAITOP IIOMOTaeT OIIPpeOe/IMTh COIIPOTHUBJIEHHE PE3HUCTOPOB, HQOGXOJII/IMBIX IJIsd JIMHEMHBIX
PETYIATOPOB HAIIPSDKEHUS U PETY/IITOPOB C HU3KUM ITalcHUEM HallPsOKEeHU .

Calcul ator

Perynstopel | LWpuHa OOposKKA | 3neKTpUYeckWid 3asop | JluHUA nepefayw | CBY aTTeHwaTop | LeeToBoit kog | Knaccel naat

R1: |m KOM
R2: 10 KOM
® vout: |12 B
Vref: (3 B
Vin VOUT
R1 Tun: | CTaHAApPTHLIA TN =
Vref

| R2 PaccuuTath

Crabunusatop:

®aiin cTabunusaTtopos:
Obzop

LoBasnTe cTabunuzaTop

opMyna:
Vout = Vref * (R1 + R2) / R2 STRALEE

Ut cTaHZApPTHOTO THIIA PerysgTOPOB, BEIXOJHOE HallpsDKeHUe Vout sBisieTcd QYHKITHEN OT OIIOPHOIO
HanpspkeHud Vref U conTpoTHUBIIeHUs pe3ucTopoB R1 1 R2, ¥ BEIUMC/IAeTCd 110 GO pPMYyJIe:

1 2
Vout = Vref - il I—%I_lR

B cry4dae C 3-x BBIBOOHBIM THUIIOM PETYJ/LATOPOB, KOB(I)(I)I/IHI/IEHT IIOHMWKEHUS HAIIPSDKEHUSI OCHOBBIBAETCA

Ha BeJIMYMHE CTabMILHOTO ToKa Iadj, BEIXOAIIEro 13 BEIBOa Adj:



R1 + R2
R1

OMNOPHBIA TOK, 00BIYHO, He ITpeBbImaeT 100 MKA B UM MO>KHO ITpeHe6pedb, ec/id He TPebyeTcs BHICOKOM

Vout = Vref - Iadj - R2

TOYHOCTH.

UToOBI BBIIOJHUTH PACUET, BBeAUTe IlapamMeTphl peryyasropa Tun, Vref u, e morpebyercs, Iadj.
BribepuTe 110JI€, KOTOPOE TPe6GyeTcs: paccuuTaTh (OJ[MH M3 PE3UCTOPOB MJIM BBIXOHOE HaIpsDKeHUe) U
YKa)KUTe 0CTaBIIIKeCs [Ba SHAaUEHUSL

CBY aTTeHIOATOP

C nmoMoIpio CBY KambKyssATopa MOYKHO BBIUYHMCINTHL HEOOXOJHMOE COIIPOTHUBJIEHHE PE3UCTOPOB [JIS
Pas3/IMYHBIX TUIIOB aTTEHI0ATOPOB:

¢ [l-o6pasHbIH
* T-o06pasHbIi
® T-06pa3HbIN MOCT

® Pe3uCTUBHBIU Pa3BETBUTEJIb

YT0O6HI BOCIIOJIF30BaThCS 3STUM MHCTPYMEHTOM, CHavuasla BhIOEPUTEe TUII aTTeHI0aTOPa, a 3aTeM BBEeJUTe
»KejraeMoe ocytabseHue (B 1B) ¥ BX0/THOM/BBRIX0/THOM UMIIeTaHC (B OMax).

PCE Calculataor

Perynatopel | LWnpuHa OOpokKK | 3nekTpUYeckWid 3azop | JluHuA nepegaqm | CBY aTTeHwaTop | LieeToBoi kog | Knaccel naat
ATTeH0aTopbE MapameTpek PopmMyna
M-06pasHelii Ocnabnenve nb . . . .
) Zin desired input impedance in Q
T-0bpazHeIn Zin om
T-o6) A i i i
ofpasHiii MocT - = o Zout desired output impedance in Q
{®) |Pe3nCTMBHLIA pa3BETBANTENL
PaccunTaTk 3 Zi" = ZOUt
3Ha4eHun
R2 Tk - - Attenuation is 6dB
Z R2 Om
i -
aa om Splitted attenuator
R1
CoobLieHna: R_I = R2 = R3 = Zout/3
R3 Zou
E-Series

This calculator helps to identify combinations of standard E-series resistors that meet a required resistance,
optionally excluding several resistor values that are not available.



#E PCB Calculator — O X
Regulators RF Attenuators E-5eries  Color Code TransLine  Via Size Track Width  Electrical Spacing Board Classes
Inputs Solutions
Required resistance: kQ Simple solution: | 4KT7 | 220K0 | Error: | -0.04 | %
Exclude value 1: |:| kO 3Rsolution: | 4K7| (68K + 150K) | Eror: [ -002 | %
Bccludevalie2 [ |ka 4Rsolution: [ 100R+ 100R + 2K2+ 2K2 | Emor: | Exact | %
(@] OB @ OF2 OF4
Help
~
E-series are defined in IEC 60063.
Available values are approximately equally spaced in a logarithmic scale.
EZ24(5%): 1.01.1 1.2 1.3 1.51.6 1.8 2.0 2.2 2.42.7 3.0 3.3 3.6 3.9 4.3 4.7 5.1 5.6 6.2 6.8 7.5 8.2 9.1
E12(10%): 1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2
Eeg{20%): 1.0 - 1.5 - 2.2 - 3.3 - 4.7 - ®&.8 -
E3({50%): 1.0 - - - 2.2 - - - 4.7 - - -
El 1.0 - - - - - - - - - - -
« This calculator finds combinations of standard E-series (between 100 and 1MQ) to create arbitrary values.
# You can enter the required resistance from 0.0025 to 4000 kQ.
+ Solutions using up to 4 components are given.
The requested value is always excluded from the solution set. o

IIBeTOBOM KO/I

ITOT KaJBbKYJITOP IIOMOKeT IIepeBeCTH IIBETOBOM KOJ, PE3UCTOPOB U OIIPeeIUTh UX HOMUHAL UTOO6bI
BOCIIOJIE30BaTbCI UM, CIIepBa YKaXKUTe mouHocms pesucropa: 10%, 5%, paBHO wmiau MeHbIne 2%.
Hanpumep:

e JKéireii ProsteToBhIN KpacHbii 30s10ToM: 4 7 X100 5% = 4700 OM +5%

¢ 1xOwM, TouHOCTb 1%: KopuuHeBbIit YépHBIN UEpHBIN KopruHeBbIii KopruyuHeBhII

PCE Calculataor

Perynstopsl | LWnpuHa 0opoxKkK | 3nekTpuyeckui 3azop | JluHua nepegaqu | CBY aTTeHwaTop | LiBeToBoi kof | Knaccwl naat
1-anonocka 2-AnMonocka  3-A NOMOCKa 4-A Nnonocka MHoMWUTEN: To4HOCTE
Black i}
Browvn 1

Yellow 4

TO4HOCTh
) 10% / 5%

o=

JIuHUA niepegavyn

Teopusl JIMHUM Ilepefadd SIBJIIETCS OCHOBOM 3HaHMM 06 CBY M IIPOEKTUPOBAHHUM MHMKPOBOJIHOBBIX
YCTPOMCTB.



B 3TOM KaJIbKyJIITOpE MO>KHO BbIOpaTh OJMH M3 Pa3/IMYHbIX TUIIOB JIMHUU Iepefiad U 3a/1aTh KejlaeMble
rmapameTpsl. Peay3oBaHHBIE MOJEIM YacTOTHO-3aBUCHMBI, II03TOMY HX Pe3yIbTaThl PacXOMSITCI C
pe3ysibTaTaMu 60JIee IIPOCTHIX MOZiesIel Ha O4eHb BBICOKHX YaCTOTax.

ITOT KaJIbKYJIATOP B O0JILITIEH CTeIleH! 0CHOBaH Ha Transcalc.

Hipke yKasaHbl THUIIBI JTUHUM Ilepefiad ¥ UCTOUYHUKH, B KOTOPHIX OITMCHIBAIOTCI MX MaTeMaTHU4ecKue
MO/IeJIH:

° MI/IKpOl'IOJIO CKOBBI€ JIMHHH:

o H. A. Atwater, “Simplified Design Equations for Microstrip Line Parameters”, Microwave Journal, pp.
109-115, November 1989.

¢ KoIaHapHBIN BOJIHOBO/,
¢ KoIutaHapHBIN BOJIHOBOJ, C 3¢ MITHOM IIJI0CKOCTBIO.
¢ JIpAMOYTOJILHBIN BOJIHOBOJ,

o S. Ramo, J. R. Whinnery and T. van Duzer, "Fields and Waves in Communication Electronics”, Wiley-
India, 2008, ISBN: 9788126515257.

o KoakcuaJbHasI JUHUS.
¢ (BsI3aHHAas MUKPOII0JIOCKOBAs JIMHUS:

o H. A. Atwater, “Simplified Design Equations for Microstrip Line Parameters”, Microwave Journal, pp.
109-115, November 1989.

o M. Kirschning and R. H. Jansen, "Accurate Wide-Range Design Equations for the Frequency-Dependent
Characteristic of Parallel Coupled Microstrip Lines," in IEEE Transactions on Microwave Theory and
Techniques, vol. 32, no. 1, pp. 83-90, Jan. 1984. doi: 10.1109/TMTT.1984.1132616.

o Rolf Jansen, "High-Speed Computation of Single and Coupled Microstrip Parameters Including
Dispersion, High-Order Modes, Loss and Finite Strip Thickness", IEEE Trans. MTT, vol. 26, no. 2, pp. 75-
82, Feh. 1978.

© S. March, "Microstrip Packaging: Watch the Last Step", Microwaves, vol. 20, no. 13, pp. 83.94, Dec. 1981.
¢ JloJI0CKOBAas IMHUS.

e Buragapa.


http://transcalc.sourceforge.net/

Perynatopsl

LnpuHa AopoMKI

Tun nnHrK nepena4qun:
) MMKpOV’IDJ’IOCKOEIhIe JNHWK

KonnaHapHbIA BOMHOBOL,
KonnaHapHbIA BOMHOBOL, C 3EMAHOIA MADCKOCTER
MpAMOYroNbHbIA BONHOBOL,
KoakcuansHas NTMHWUA
) CBAIAHHEA MUKPOMONOCKOBaA NNHWA

@ |[Monockosas NMHWSA

BuTas napa
a[ e ,ﬁ/l
'"3433!:.5/1_/
T W’ H

JnekTpU4ecKMiA 3azop | NluHua nepegaim

MapameTpel MOANOMKA

CBY aTTeHwaTop

LieeToBoi Kog

Er (4.6
TnD: |0,02
Rho: |1,72e-08
H 02
a 0,2
T 0,035

mu OTH. NPOB.: ‘1

|
|
|
‘ MM
|

I'Iapamerphl KOMMOHEHTa:

YactoTa: |1

MM =
MM -
My 2

Knaccel nnat

DU3N4HECKNE napameTpbi:

W [0.2 | |um -
L |s0 | [m -
4 AHanua CuuTes L

SNeKTpUHEeCcKUe NapamMeTphi:

z0: |s0 | lom 2
Ang_l: |O | pan o
PeaynbTaThi:

ErEff:

MoTepu B NPOBOAHMKE:
MoTepn B AW3NEKTpHUKeE:
rnybuHa NpoHMKHOBEHNA:

Via Size

The Via Size tool calculates the electrical and thermal properties of a given plated through-hole pad or via.

=g PCE Calculator

Parameters

Regulators RF Attenuators E-Series  Color Code  TransLine  Via S'iZ{kTrack‘n"-’in:ith Electrical Spacing Board Classes

Finished hole diameter (D): | 0.4

Plating thickness (T): | 0.035

Via length: | 1.6

Via pad diameter: | 0.6

Clearance hole diameter: | 10

zo:|50

Applied current: | 1

Plating resistivity: | 1.72¢-8

Substrate relative permittivity: | 45

Temperature rise: | 10

Pulse rise time: | 1

- m} *
Results
| T Resistance:  0.000573362 O
Voltage drop:  0.000573362 V
| mm_ Power loss:  0.000575362 W
| mm v~ Thermal resistance:  83.2937 CSW
| Estimated ampacity: 2.9993 A
mm v
Capacitance: 0.599308  pF
| mm Rise time degradation: 32.9729 ps
| o - Inductance: 1.20723 nH
Reactance: 3.79262 0
| A
| Q-m
I |4 D >
*C
|ns
Reset to Defaults

IMTupuHa J0PO0’KKH

KaJIbKyJIATOP IIMPUHBI JOPOKKH BBIYKC/IAET IIIMPUHY IIPOBOAHUKA Ha IIeYaTHOM IIaTe AJIA 3aJ[aHHOI0
TOKa U IIpUpOoCTa TeMIlepaTypsl. Mcrmoab3yroTcesa GopMysisl U3 craHgapTa [PC-2221 (paree IPC-D-275).



PCB Calculator

Perynatopsl | LWnpuHa AOpoxKK | 3nekTpuyeckui 3asop | JIMHWa nepenaqw | CBY aTTeHwaTop | LiseTosol kep | Knaccel nnat

MapameTps: BHELIHWMI CNOil TPacCUpPOoBKIA:
Tok: |m A WinpuHa TpacCWpoBKN: | 0,300387 MM -
MpeskilieHre TemnepaTyps: |10.0 °C TonwuHza TPaccpoBKK: | 0,035 MM =
InuHa nposogHMka: |20 MM = Mnouwaae nonepevHoro ceveqna: 0,0105135 MM X MM

ConpoTwenenne: 0,0327197 Om
YpeneHoe conpoTuenexve: |1.72e-8 Om/m
Mapenne Hanpamxenna: 0,0327197 =

" MoTepwu MowHocTh: 0,0327197 BatT
Ecnu yKa3aTb MaKCUManbHbI TokK, To By AeT paccyuTaHa COOTBETCTBYIOWaRA WHPWHE

TpaccMpoBKW.
EC/M YKa3aTh OAHY TPacCMPOBONHYIO WNPWHY, To By geT paccHmTad gonycTMMbli

MEKCMMabHbIA ToK. Takxe DyneT pacciMTaHa WMPUHE OPYT WX TPaCCWMPOBOK, A0MYCKaLWNX
L3HHLIA TOK. WinpuHa TpaccWpoBKN: | 0,781437 MM =

KOHTpONBHBIE 3HEYEHWA BhlAENEHEl HKUPHBIM.

BHYTPEHHWA CMOA TPACCHPOBKHK:

TonwwHa Tpaccupoekn: |0.035 MM -

BLINWCNIEHWA CNPABEANVEL! NA TOKOB 00 35 A (BHewHWi) nnn 17,5 A (BHYTPeHHMit),

NoBbILWEHWE TeMNepaTypsl Ao 100 °C 1 wupuHa Ao 10 Mm (400 mun).

Dopmyna u3 IPC 2221 ConpoTuenexne: 0,0125776 oM
I = K * dT%% * (wW*H)*72

Mnowaae nonepevHoro ceveqna: 0,0273503 MM X MM

rne: Mapenne Hanpaxenna: 0,0125776 =
1 = MaKCcMMalbHbIi TOK B A MoTepwu mowHocT: 0,0125776 BatT
dT = npesbilleHne TEMNEpaTypsl BuILLE OKPYXKaloWeh cpeasl B °C
W,H = wnprHa W TONWKWHE B MUA

JJIEKTPUYeCKHU 3a30p

JTa TabsmIia II0MoraeT OIIpe/ie/IMTh MUHUMAaIbLHBIM 3230 P MEKY IIPOBOJTHUKAMH.

B ka)K7o¥ CTpOKe Tab/IMIThl YKa3aHO peKOMeH/[yeMoe MUHUMa/IbHOE PacCTOsTHUE MeXKy IIPOBOIHUKAMU
IJ1s1 YKa3aHHOTO [AWalla3oHa HAIpPSDKeHWH (KakK [ IIOCTOSTHHOTO TOKA, TaK M JJI aMILIATYABI
IIepeMeHHOr0 TOKa). ECIM Hy)KHO OIpe[e/UTh 3HAUeHHUs /JI1 HallpshKeHUs 6oJbliie 500B, BBeguTe

3Ha4Y€HHME B I10JI€ CJIEBA 1 HAJKMHTE KHOIIKY O6HOB8UMb 3HAUEHUSL.

lcul ator

Perynatopsl | LnpuHa Dopoxkn SNEKTPUHECKWA 3a30p | JIMHKMA nepega4u | CBY aTTeHwaTop | LiBeTeoBoil kog | Knaccel nnat

MM = MpuMeYanne: MHHHMANbHBIe 3HaYenna (uz IPC 2221)
Hanpsmenune = 500B: B1 B2 B3 B4 A5 A6 A7
500
0...15B 0,03 0.1 0.1 0,05 0,13 0,13 0,13
AT R 16... 30B| 0,05 0.1 0,1 0,05 0,13 0,25 0,13
31... 50B 0.1 0.6 0.6 0,13 0,13 0.4 0,13
51 ... 100B 0.1 0.6 1.5 0,13 0,13 0.5 0,13
101 ... 150B 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 ... 300B 0.2 1,25 12,5 0.4 0,4 0,8 0,8
301 ... 500B 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

* Bl - BHYTpEHHWE NPOBOOHUKN

* B2 - BHEWHNA NPOBOAHKMK, Be3 nsonAuMK, BeicoTa Ao 3050M Hal ypoBHEM MOPA

* B3 - BHEWHWA NPOBOAHKE, Be3 naonAuMK, BeicoTa Beiwe 3050M Hag YPoBHEM MOPA

* B4 - BHelUHWe NPOBOAHMKMW C MOCTOAHHBIM MOAMMEPHBIM NoKpeTHeM (nwbas BoicoTa)

* AS - BHelUHWe NpPoBOAHMKMW C KOHDOPMHEIM MOKPLEITMEM NMoBEpX MoHTaa (nwban BoicoTa)
* AG - BHElIHWE KOMMOHEHTLI Maika/BoiBodsl, 6e3 NoKpLITHA

* A7 - BHelUHWe KOMMOHEHThI MadKa/BIBOALL C KoH(opMHEIM NokpeTWeM (nobas BeicoTa)

Kiaaccel miart

Kinaccel 3¢ peKTUBHOCTH
B cranzmapre IPC-6011 orrpeesieHO TpH Kiiacca 3GpPeKTUBHO CTHU
* C(Class 1 General Electronic Products: Includes consumer products, some computer and computer

peripherals suitable for applications where cosmetic imperfections are not important and the major
requirement is function of the completed printed board.



Class 2 Dedicated Service Electronic Products: Includes communications equipment, sophisticated
business machines, instruments where high performance and extended life is required and for which
uninterrupted service is desired but not critical. Certain cosmetic imperfections are allowed.

¢ (Class 3 High Reliability Electronic Products: Includes the equipment and products where continued
performance or performance on demand is critical. Equipment downtime cannot be tolerated and must
function when required suchas in life support items or flight control systems. Printed boards in this class
are suitable for applications where high levels of assurance are required and service is essential.

Tuvrel IL1IAT

B IPC-6012B Tax>Ke oIIpezeseHbl 6 TUIIOB IIeYaTHBIX I1JIaT:

¢ JleuaTHbIe IJIATHI 6€3 METaJUIN3AIU CKBO3HBIX KOHTAKTHBIX IIJIOIAZ0K (1)
© 1 OgHOCTOPOHHUE IIJIAThI
¢ [leyaTHBI€ IJIATHI C MeTAJUIU3AITUEN CKBO3HBIX KOHTAKTHBIX IJIOIIAI0K (2-6)
© 2 /IByXCTOPOHHUE IIeYaTHbIe I1JIaThl
© 3 MHOTOWIOMHBIe IIeYaTHBIe IJIaThI 6e3 IyXUX WM BHYTPEHHUX I1epeX0/fHbIX OTBEPCTUN
© 4 MHOTOWIOMHBIe IIeYaTHBIe I1JIaThI C INTyXUMU WX BHYTPeHHUMHU I1epeX0/THBIMU OTBEPCTUN

© 5 MHOTOUJIOMHBIE IIedaTHBIE IUIATHl C METALIMUYECKUM SIAPOM U 6e3 IIyXUX WM BHYTPEHHUX
IepexX0HBIX 0TBEPCTHHI

© 6 MHOrOoCIOMHEBIe IleYaTHbIe IIJIATHl C MeTa/UIMYeCKUM SIpOM MU C DIYXUMH WX BHYTPeHHUMH
IIepex0oHbIMU OTBEPCTUHI

PCB Calculator

Perynatopsl | LMpuHa OopoMky | 3NekTpWHeCcKUA 3azop | JlMHWA nepegayn | CBY aTTeHwaTop | LBeToBoi kog | Knacce nnat

. aneHBIE
| - = | Mpumeyanmne:

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

liupuHa popoxek| 0.8 0.5 0.31 0.21 0,15 0,12

MuH. zazop| 0.68 0.5 0,31 0,21 0,15 0,12

Mepex.ors.: (aMameTp - cBepno) - - 0,45 0,34 0,24 0.2

MeTan. kout.nn.: (amameTp - ceepno)| 1,19 0,78 0.6 0.49 0,39 0.35
HemeTan. Kout.nn.: (amameTp - ceepno)| 1.57 113 0.9 - -
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