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1 [FUsIC

The KiCad PCB Calculator is a set of utilities to help you find the values of components or other parameters of a

layout. The Calculator has the following tools:

e LF¥FaL—5—

. BCiRiE

- SiAER

o TIXHREE

« RF 7YFxR—5—
e A5—1—K

« R—FO3SX
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COEEHE. VI VEBELF 1L I —EBRAEBELF 1L -5 -—CTHATNSBROMBEERDIFTENDIC
(CAVEST IS

BEE SHERE 8B RF7YTE-F 15-1-F H-FI5%
@ Rt |10 | o
O Rz |10 | k0
O Vout: |12 | v
. Vref: 3 v
Vin VOUT | |
ladj: iy
R1 4T | A5F-F ~
Vref
R2 =
J_ LFaL—9—
L¥al-9-7-9 Trdlls
L¥a1l-5-DRE L¥alL-5-m:8in L¥al—5-0alk:
HEH:
Vout = Vref * (R1 + R2) | R2 Hrt=3

For the Standard Type, the output voltage Vout as a function of the reference voltage Vref and resistors R1 and R2 is
given by:

1 2
Vout = Vref - (R ;lR )

For the 3 terminal type, there is a correction factor due to the quiescent current Iadj flowing from the adjust pin:

R1+ R2

Vaut:VTef-( 3l

) + Iadj- R2

CDERIT—MHIC 100 uA ITFTH D, [EDIFTERSE RIS ERTEZT,

To use this calculator, enter the parameters of the regulator Type, Vref and, if needed, Iadj, select the field you want

to calculate (one of the resistors or the output voltage) and enter the other two values.

2.2 BCHRIE

The Track Width tool calculates the trace width for printed circuit board conductors for a given current and temper-
ature rise. It uses formulas from IPC-2221 (formerly IPC-D-275).
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15A=5— HAERE:
2zEe: [100 | e e mm
HHEE: |20 | T FERE: 00105135 %
EAE 17208 | gsmns EH: 0.0327197 0
EEET: 0.0327197 Wolt
SAETHEELAE, ME BT T AL UGBS T, RTHRR: 00327197 w
BEIED — S FfeEL RS AR AR EASHESNE T . COERER T eNTERLI M
TO— BT, R PR ETAN £, e
FTEI, BRI CHLTIZ asa (HER £7003 1754 (MER £ T BB LRIZ 100°C £ 7T 1813 400mil =
{10mm) & CHATT ., BLHE: o
FTEL (PG 2221 £4U)12
I = K= dT04 = (WH) 75 RE0AEE: e
._._T
|=F o~ FREUCLARENER BriE#E: 0.0273503 mm % mm
dT = C FECLLEHICH T2 ERRE .
WH = mil #5012 L AN ES B o0wzsrre 2
K = FIBHBCH. 0.024 F 7|3 #HBECH 0.048 EEET: 00125776 Volt
ENER: 00125776 W
£ >

2.3 AR

This table helps finding the minimum clearance between conductors.

Each line of the table has a minimum recomended distance between conductors for a given voltage (DC or AC peaks)
range. If you need the values for voltages higher than 500V, enter the value in the box in the left corner and press

Update Values.

ﬂ PCB Calculator

L¥al—5- EEiE EEEE RFPYyTHR-9 B5-3-F R-FJ5%
mm 27 F SiE s (IPC 2221 £4)
EE > 500V: B B2 B3 Ba AS As AT
EEEE 0..15V 0.03 a1 a1 0.05 013 13 013
16 ... 30V 0.03 a1 a1 0.05 013 0.25 013
31..50V o1 0.6 0.6 13 013 04 013
51.. 100V ol 0.6 1.5 13 012 as 012
101 ... 150V 0.z 0.6 3.2 0.4 0.4 (123 0.4
151... 170V 0z 1.25 3.2 0.4 0.4 (%< 0.4
171 ... 250V 0z 1.25 6.4 0.4 0.4 (2=} 0.4
251... 300V 0.z 1.25 125 04 0.4 o8 0.8
301... 500V 0.25 25 125 0.8 0.8 15 0.8
> 500V 24 50 250 28,775 29775 30,475 29773
" B1- ABEM
* B2- AAEFIE I-T1/ 751, SiR3050mET
* B3- AAEES, -7 75, HiEs0somil |
" B4- SHES(E, WARUI- I-F17 (HHIE6T)
* AS- ABEIE Assy 2 RS REI-TT (SiElssT)
*As-AE Jum-Fuk U—I{fﬁ%ﬁ,]—?ﬁ’)@b
*AT-SE DVE-RVE U-Friss, BRREI-T (BEIEST)

2.4 (GIRIRES

CEERRIERE. BEREVIIOORIZORECHITIEKRTT,

In the calculator you can choose different sorts of Line Types and their special parameters. The models implemented

are frequency-dependent, so they disagree with simpler models at high enough frequencies.
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This calculator is heavilly based on Transcalc.
The transmission line types and the reference of their mathematical models are listed below:
o Microstrip line:

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

o Coplanar wave guide.
o Coplanar wave guide with ground plane.
¢ Rectangular waveguide:

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

o Coaxial line.

¢ Coupled microstrip line:

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

M. Kirschning and R. H. Jansen, ”Accurate Wide-Range Design Equations for the Frequency-Dependent Char-
acteristic 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.

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, Feb. 1978.

— S. March, "Microstrip Packaging: Watch the Last Step”, Microwaves, vol. 20, no. 13, pp. 83.94, Dec. 1981.

o Stripline.

o Twisted pair.

[ PCB Calculator
L¥1L-5- EEE ZHEE REF9F5-5 1h5-1-F H-E435%
EEER0IAT: HFIARL b (5245 e (55—
@A 70ARYT 340 e |46 W |0z mm v
QIJ-TEEE tand: | 0.02 L: |50 mm v
O H5UK TL- ST -2
OrsEs o | 17200
O Fasis H: |02 mm
OmyIIEIATORNYT 517 Rt | es20 mm_~ v = S §
QAT T 005 mm v s (sA-s—
O YA KT BiRa 0 Eniy zo [0 o~
W (FTAR- SR | 1 :
SEOHESHE): |1
W mi SR Ang_l: |O | FITI v
il IyF-FY b [(5A-5— o=
| v mEsn |1 GHz |  EEF(EHHEEE)
SEEE
SEES
TT H BEES



http://transcalc.sourceforge.net/

PCB &

5/7

25 RF 7yTrxX—5—

With the RF Attenuator utility you can calculate the values of the resistors needed for different types of attenuators:

o JATHY

e TH

« JUwI TH
o BROEIR

To use this tool, first select the type of attenuator you need, then enter the desired attenuation (in dB) and input/

output impedances (in Ohms).

[ Pce Calculator

L¥1L-5- ESE SHEE EESn RvTE-8 p5-3-F m-ro5R

TYTF—5: {545
O FysTR
OEfssm ot [0 |o
=
iE

SER

Z;, desired input impedance in Q
Zout desired output impedance in Q
a attenuation in dB

L = 10*1 (the loss)
A=L+D/(L-1D

Pi attenuator

R2=(L—-1)22 *N (Zin * Z pus)/L)
Rl =1/ A/Z:, — 1/R2)

R3 =1/(A/Z e — 1/R2)

26 AO>—1—Fk

COEER(E. BRODS—N—ZBHEICERISNZEMITE T, COEEEMES(CE. BHRO

5% FI2lE 2% UF) ZRAMISBERL T I, HIR(E:

o BEERE: 47 x100 £5% = 4700 Q, HAREE 5%

o 1kQ, SFREE 1% REERE
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Elhl.
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= (10%.




PCB & 6/7

L¥il-5- BEE SHEEE EE8% RF7yTR-S 07
El® £2% £38

O10% /5%
®) <= 2%

27 K"—KROSX

2.7.1 Performance Classes

In TPC-6011 have been three performance classes established

e 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.

e Class 2 Dedicated Service Electronic Products Includes communications equipment, sophisticated business ma-
chines, instruments where high performance and extended life is required and for which uninterrupted service is

desired but not critical. Certain cosmetic imperfections are allowed.

e 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.

2.7.2 PCB Types

In IPC-6012B there are also 6 Types of PCB defined:

o Printed Boards without plated through holes (1)
— 1 Single-Sided Board

o And Boards with plated through holes (2-6)

— 2 Double-Sided Board
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— 3 Multilayer board without blind or buried vias

— 4 Multilayer board with blind and/or buried vias

— 5 Multilayer metal core board without blind orburied vias

— 6 Multilayer metal core board with blind and/orburied vias

[ PCB Calculator

L¥al-5- BERE Z6EE SESE RFTYTE-Y 15-1-F |

mm o~ 2B BT
J3A1| 932|933 | 9584|955 | U546
BRigiE| 08 o5 | 031 | o221 | 015 | 012
BUFSYAl 068 | 05 | 03 | 021 | 015 | 042
E7: (ERE- FUW 045 | 034 | 024 0.2
AvFBUN9E: (EE- FUN)| 119 078 06 | 043 | 039 | 035
AvFELICyE: (B - FUN)) 157 113 09
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