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IMPEDANCE OF STRAIGHT CIRCULAR COPPER WIRES

AWCI-2.D-6.5l.-. A~I-10.D-2.5~ Af.JCI-22.I>-.&4

mG. 1-la 1-lOc:a 1-18 1-l<:8. 1-1~ 1-lac. 1-12 1-11:a 1-la 1-1Oc:a 1-La 1-lc.

~ ~~ ~ "O- ,., A- ~'Q" ~. ,.. ~, 0. ~'Q....~ ~_.- ~.-- 0' 20& 5.14\1 52.011 532~ 5..5<:8. 32.7\1 328~ 3.28. 32.8. 529\1 5.298 53.<:8. 530.

3OB: 5.l.5u 52.8\1 533u 5.94. 32.8\1 328u 3.28. 32.98 52911 5.3Ca 53.08 53CD
5OB: 5.2Ou 53..511 62411 7.168 32.811 329y 3.308 33.2a 53Ou 5.30. 33.<:8. 53Oa
70Hz 5.21\1 59.311 71511 8.688 32.8\1 33Ou 3.33a 33.7. 53Ou 5.308 53.1:a 53Oa

~ 10GHz 5.41y 66.7y 877y 11.Z8 32.9\1 332~ 3.38. 34.&. 53011 5.3a. 53.08 5308
i 200Hz 6.2Ou 99..5y l.3ta 20.&. 33.2\1 343u 3.67. 39.68 53011 5.308 53.1:a 53c.
'30aaz 7.32u 137u 2.198 30.4. 33.711 36.5\1 4.1lA 46.98 53011 5.3a. 53.Om 531a

50OB: 10.1y 21911 3.598 50.38 35.3u 42.511 5.28a 64.3. 53011 5.31. 53.2=- 533G
700Hz 13.2v 303u 5.01. 70.28 37.7\1 500\1 6.66. 84.88 53Ou 5.32. 53.4. 537.

-::, lkb 18.1u 429\1 7.148 10<:8. 42.2\1 632\1 8.918 11&. 531\1 5.348 53.98 545.
2kR% 35.2~ 835~ 14.28 200. 62.5u 1.1J8 16.8a 2258 536~ 5.48a 56.6w 589m

,3kR% 52.5\1 1.2~ 21.:8, 30018 86.3u 1.658 2.5.(:8. 336. 545u 5.71a 60.98 6568
5kHz 87.3u 2.13w 3S.6a 5008 137u 2.728 41..5. 5598 571u 6.398 72.98 835w

I TkB: 122v 2.98a 49.8w 7008 18911 3.798 58.La 78Ja 60911 7.28w 87.98 1.04~

10'kR% 11411 4.2&. 71.2. 1.0<X1 26811 5.41.11. 82.98 1.111'1 68111 8.8918 113m 1.J9(1
20k.Hz 34811 8.53. 142m 2.00Q 53311 10.518 165w 2.23(1 1.00.. 1.5.2:D 207w 2.630
30k.Hz 52311 12.8. 213. 3.00Q 79911 16.2a 248. 3.350 1.J918 22.Om 305m 3.911'1
5UkH% 871~ 21.38 336m 5.0OQ 1.33m 21.Qa 414. 5.580 2.2Om 36.1a 504. 6.48(1
70kHz 1.22. 29.8. 498. 7.000 1.S6= 31.8m 5808 7.821'1 3.048 50.2a 704m 9.06(1

100kHz 1.74. 42.68 712. 10.00 2.668 54.Om 82Ba U.10 4.31a 71.6. 1.000 12.90
200'kR% 3.48w 85.3. 1.420 20.00 5.32. 108. 1.650 22.3(1 8.59. 142. 2.000 25.8(1 .
300kSz 5.23. 128m 2.130 30.00 7;98m 162. 2.480 33.50 12.8. 214m 3.011'1 38.7Q
500kHz 8.718 213. 3..560 50.00 13.3w 21Cw 4.140 5.5.80 21.4. 357. 5.011'1 64.6(1

: 700kSz 12.28 298w 4.98Q 70.00 18.6. 318w 5.8OQ 78.20 30.Om 50Cw 7.021'2 90.4(1

lMRz 17.4. 42&m 7.120 100(1 26.6w 54Cw 8.280 1111'1 42.8w 714m 10.OC 1290
2.'!Hz 34.8. 85Jw 14.2D 2001'1 53.2. 1.080 16.50 2231'2 85.7m 1.421'2 20.01'2 258(1
~ 52.3. 1.280 21.30 300a 79.8m 1.621'1 24.80 33.511 128m 2.1411 30.1" 387(1
5}iR.:. 87.1. 2.1JO 35.60 5000 133. 2.700 41.40 558a 214. 3.570 50.11'2 61.60
7Mas 1228 2.980 49.80 7000 186a 3.7S0 5S.00 7821'1 300m 5.001'1 70.20 904(1

11Qm.: 174. 4.260 71.21) 1.00~ 26611. 3.40(1 82.80 l.ll~ 428m 7.140 1000 1.29ki1
! 2~% 348. 8..530 1420 2.00~ 532. 10.80 16.50 2.23kS1 837m 14.21'1 200n 2..58ki1

3~% 323a 12.80 21JO 3.00~ 798. 16.2(1 248Q 3.j.5~ 1.280 21.40 3010 3.87b1
50!m.% 8718 21.3Q 356Q 5.00kQ 1.3JO 21.00 41~ 5.5Sk.a 2.140 35.7a 501n 6.46kO
7~% 1.221) 29.8Q 498Q 1.00~ 1.860 37.8Q "S8OQ 7.82~ 3.000 50.0n 702n 9.04~

100tiR% 1.74Q 42.60 7UO lO.aka 2.66Q 54.00 8280 11.1~ 4.28G 71.4G 1.00~ U.9k11
2CQm.% 3.48Q 85.3Q 1.42~ 20.0~ 5.32Q 108(1 1.6S"k..Q 22.3~ 8.57(1 1421'1 2.00k1J 25.8kS1
30Qm.: 5.2JQ USQ 2.1J~ 3O.0kQ 7.980 162Q 2.48~ 33.5~ 12.80 2140 3.01ka 38.7kS1 .-
500tms. 8.71g WO 3.56~ 50.0k1) 13.30 2700 ~.1~~ .55.S~ 21.4Q 3570 5.01~ 64.6b1
70~ 12.20 4.98kg 70.0kg lS.6(1 5.80~ 78.2kS1 30.0Q ~ 7.02kS1 90.4b1
1C!:s 11.4Q 7.U~ 26.60 8.28&,g 42.SQ 411 10.Oka

.AWG .American Wire ~ge
0 .wire diameter 1n m8 c=J .. L .wire length in 08 or m NOn-Val,d Reg1on

u .~icronns for which L ~ A(4
m .m111io/'lns

-Q .otns 12
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IMPEDANCE OF PRINTED C1RCUfT BOARD WIRING 1
,
/

v-La8. t-O.O3.. I w-3==. t-~.O3=- I v-LO=m. t-O.O3~ I j
~Q. 1-10-11-30-11-100-11-300- 11-Jo- 1-100=-11-JOO:=- .11-10C-11-J~ I

lOR% r~.74. 17.2:8 ~7.4.
n172: ~.74. 1 19.la 57.:'= ~.14e 17.~ I

2011:_- ..5.7.~.o_J.1.,k ...SI.'.~~' 1J1~,.. -__~:.7~~.. 19.1a 57... 5.748 l7.:. I
30Hz. ~.74. 17.28 ~7.4. 1728 ~.74.1 19'l8 J/.-. ~.I- J.i.,,~
50H: .5.7~. 17.b ~7.4. 1728 .5.74. 19.1a 57.48 ~.74. 17.28 I
70Hz ~.74. 17.2a 57.48 1728 .5.7~. 19.1a 57.4_, 5.748 17.28 ;

I100Hz 5.74. 17.b 57.48 1728 .5.7~. 19.18 57.~= 5.74. 17.28 ;.
200H: S.74. 17.2. S7... 171. S.74. 19.18 S7.4. 5.7'. 17.2.
300Hz .5.74. 17.Z. 57.48 172= I .5.74. 19.18 S7.4- ~.74. 17.28
SOOK: .5.7.. 17.b S7.4. In= .5.74. 19.18 57.4. S.7Sa 17.2.
700K: S.74. 17.28 57.4. 17h S.74. 19.18 S7.4. 5.758 17.2.

1k.H: 5.74. 17.~ S7.~. 17h 5.74. 19.18 S7.~ S.76. l7.Ja
2kH: 5.74. 17.2. 57.48 In. 5.7s. 19.18 57.68 S.!1. 17.5=
3kH: 5.74. 17.b 57.~ 17h S.76. 19.~ S7.8. S.898 18.08
SkH: S.7S. 17.~ 57.~ 1723 5.78. 19.38 58.4. 6.lSa 19.2=
7~ .5.7~ 17.:' S7.6a 173. 5.82= 19.5. S9... 6.SZa 21.Oa

lOkilz S.768 17.3. S7.98 174. S.8~ 20.~ 61.:'= 7.238 I 24 20kH: S.8l.8 17..5. S9.2a 18011 6.32= 22.4. 71.l3 10.S. )8.68

30kHz S.898 17.~ 61.4. 18~ 6.97. 26.~ 87.18 1~.4. 1 51..7. SOk.!i: 6.14. 19.28 67.98 2l.S. !.7~. )5.1. UJa 22.7. 88.).

70k.!i: 6.S1. 21.08 76.68 2.50= 10.s. 45.5. 1638 31.J. 122.
,

100kK: 7.2~ 24.3. 92.S. 311= 14.38 62.08 us. 44.48 174.
200kS.: 10... 38.S. l.558 51.5. 26. 9. u~ 4408 88.2. ~6.
300kS.: 14.3. .54.4. 214. 795. 39.9. 177. 657. lJ2= Sl9w .
500Uz 22.s. 87.8. 367. 1.300 66.18 295. 1.09Q 2Z~ 866= I700kB.: 31.1.8 121. 51~ 1.82n 92.4. 41.38 1.52n 308. 1.21r..

1}iH: 08 173. 717. %.59\: 1318 S9Oa %.1812 -44~ 1.73a
~ 87.s. 34.4. 1.4.5£1 S.18Q 263. 1.170- ..36Q 8808 3.4601

1:1m: 131.8 Sl6a %.17£1 7.7~ 395. 1.76a 6..54£1 1.32Q S.l9Q
.51mz Zl~ 8618 3.62£1 12.9Q 6S98 2.94~ lO.9Q %.2OQ S.66C
11m: 30.5. 1.20n S.07£1 l8.1Q 922. 4.l2Q l.5:ZQ 3.08£1 U.l~

1~: 4)7. l.7W 7.25Q 2.5.8a l.3W S.89C %l.8t: r..4~ 1i.3Q
I..

20Hlz 87&. 3.~4Q 14.5a 51.7t1 2.6Jn 1l.7t1 4).~-. 8.800 34.64
)~z.- 1..31.c. S.l&1 Zl.7t1 77.6£'2 I ).95C2 17.£a1 65.~11 1.3.2n 51.9{1
~C)fiz 2.180 8.61Q 36.m U9{l 6.5~ 29.411 109a 22..00 16.6(;
7~z 3.0.50 12.00 50.70 18W I 9.22D 41.m l.52.tl 30.8" l:ln I'

10Qm.r. 4..370 17.m n.5a 25m lJ.W S8.9Q 21an 44.1XJI 17311
200.z 8.740 34..0 14.50 517\1 26..311 U7t2 -30n aI.1X) 3.461:
~CXJom% 13. W 51. ~ Zl70 77 ~1 39..sa 1760 oj 1.3~ .lJ.91' I., .
5~z 21. an 86. W 362.tl l.29kn 65.91'1 %940 1. 09k1'. 2:~ S6~ I
7~z )O.~ uoo 507tl 1.81~ 92.2.tl 4lla 1.52k1'l J~O 1.2lk1'l

.

l~z 43.711 17m 715C2 2.~8k1l l3lQ 589C %.18kj1 41.00 l.7Jk1'l.
2CZz 87.411 '4~n l.45kQ S.17k1'l 2630 1.17k1'l ~.)6kQ aaon ).46kQ
3Caz lJ~ 516(22.l7'Q1 7.76k1l 39JI' 1.76~ 6.5I.k1'l 1.3%'Q1 5.19k1'l I
~ nan 16lQ 3. 62~ 12. 9k!2 6S~ 2.94k!2 10.9k11 2.20k.Q 1.66k1'l
7~ 305C2 1.20~ 5.07~ 18.1k11 92111 4.12k11 15.Zk1'l 3.C8'k.1J l2.1~.
loc:B..z 4.37C 1.7~ 7.2.5"C'2 2.5.8k1l 1.31i:£1 5.!9~ %l.!"k.I1 ~.40'QJ 17.Jk1'l (.

I .W1rin~ ~imensions ~re width x thickness in ~

t .w~r'ng len9th 1n mm D Non-Valia K~ion
..m1 1.1 iorms for wnicn I. ~ 4/4
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~ETALG~OUfjDPLA}3E!~PEDAi::2CE
.'. IN OHf11S / SQUARE

\

~. roWO.I. "U~.I .--I nul.. roND..I'. ~..~.=

rr~q. I r-.03 r-.l (-.3 c-l (-3 (-.03 c-.l c-.3 I c-t C:-3- I c"10

10Hz 57'v 172u 57.4u 17.2u 5.74v 1.75u 3.388 1.018 338v .101~ 38.5u 4C.3~
201i% 574u 172~ 57.4u 17.2u 5.75u 1.8Ju 3.388 1.018 331~ 102~ 49.5u 56.&"
JOIi% 574u lnu 57.4u 17.2u 5.75u 1.'5u 3.J88 1.018 338u 103\1 62.J\I '9.3~
~R& -S74u lnll 57..v 17.2\1 -S.76v 2.JOu J.J88 1.018 J31" 106\1 16.2u 19.6~
70H& 57'u 172u 57.4u 17.211 5.71v 2.7111 J.J88 1.018 338~ 110\1 105u 106~

1008& 574u 1nu 17.211 -S.12u 3.JSu 3.3h 1.018 J38v 118u 12711 1:61;
20011& 57lo" 17211 17.211 6.0411 5.1611 3.JIo: 1.018 ,.011 lS711 17911 179"
)OOH& 5710" lnll 17.2\1 6.JIII '.43u J.3!a 1.018 342" 1"11 21911 219...
500H& 57-~ 172v 17.J" 7.J6" 1.2711 3.38. 1.018 3~0~ 275" 283w 2&3\1
70011& 57low 17:~ 17.3v 8.-S.5v 9.77v 3.J- 1.018 36211 33511 33Sv 335"

lAMs 57s.~ lnu 57.'v 17..5v 10.4u 11.611 3.J88 1.018 3&511 4Q3\1 IoQOu 1000"
2&K% 57lov 172v 57..5v 11.3\1 16.l11 16.5v 3.J88 1.028 49511 566u 566u 566~
J&.H& 57lou lnv 5i.~v l'.5u :O.Ju 20.2v J.J&. 1.038 6ZJu 6'311 69'-11 694..
5kB& 571011 lnll 57.6v 23.0u 26.2u 26.1u J.J88 1.068 162" 896u 896" !t6~
7La& 57lou In\l I 57.au :7.l~ JO.9v JQ.9v J.J!a 1.108 1.0~ 1.06. 1.06. 1.06.

10LHz S7s." ln~ 58.211 J3.5u J6.9v 36.9v J.3~ 1.1~ 1.278 1.268 1.268 1.26w
20Uz. 57'" 17211 &0.4\1 51.6u 52.211 .52.2u 3.lo~ 1.57. 1.798 l.798 1.798 1.798

.3OLHz. 57411 In\l &J.&u 64.J~ &3.9v 6J.9v 3.~2a 1.998 2.19= 2.l" 2.1" 2.19=
5OLHE 57lov l73u 73.&v 82.7v &2.6v 82.6u 3..508 2.758 2.838 2.838 :.&38 2.!30=
7CUz -S7'-~ 173\1 85..5v '7.7v '7.1" '7.7v 3.6~ 3.J.58 3.3~ 3.J~ 3.J~ 3.3x

100LHz S7~1I 175u lO~~ ll6u 11611 116\1 3.a~ 4.038 ~.oo. lo.OO= ~.oo.! ~.00c
200LH& 575.. 1&3u 16110 16.5" 165" l6.5~ ~.,~ 5.6. 5.66: 5.668 5.6. 5.66. !
}OOLKz 57~~ l'~u 203~ 2D2~ 202u 202~ 6.:38 6.938 6.94. 6.9'- 6.'loc 6.9~.
5O0kBs 576~ ZJ~- 262~ 261" 261" 26l~ 8.628 8.96. 8.96& 8.9&& 8.96c 8.968
700k..Bz 571" mil 3D9I: J09~ J09\1 3D9" 10..)8 1D.&. 10.- 10.- 10.&8 1.0.6&

~ 58~ 335" 369'.; 36911 36911 369v 12.78 12.&. 12.&a 1:.- 12.&a U.&.
IXHz 604u 51&" 522~ 5l2~ 52211 522~ 17.98 17.98 17.9c 17.98 17,." 17.tm
:9QIz &JI" 64~ 6391: 63911 63911 63911 21.98 21.98 21.98 21.98 21.98 21.~
5!fBE 736.. &27" 12&~ 12&u 526" 826" 28.38 2!.38 28.38 28.38 28.38 ZI.)-.
7!fBz 85.5.. 977v 97711 977u 977~ 977~ 33.3 33.3 33.3 J3.3 33.~ 33.~

1~ 1.0.. 1.1&8 1.16. 1.l6. 1.l. 1.1&8 40.08 100.08 .0.Dc .0.08 ~o.o= I '°.0=
2~& 1.618 1.658 l.6~ 1.63 1.63 1.6~. ~6.0. 56.. 56.- 56.- 56.&. 56.0.
~z 2.0Ja 2.028 2.028 2.D:' 2.D28 2.028 09... 69..0 69.4. 69.'- 69... 09...
5C»Qiz 2.628. 2.618 2.618 2.618 2.618 2.618 89.- 89.0. 89.&8 89.0. 89.6. 89.&.
70KB% 3.098 3.098 3.0" 3.098 3.0" 3.D98 1068 1068 106. 106& 1068 106.

1~ 3.&98 3.6" 3.6" 3.698 3.698 J.698 126. 1:&8 12&8 :.26. 126. 12&.
200KHz 5.228 5.228 .5.:28 5.228 5.228 5.228. 1798 1798 1798 179= 1'98 1798
~ o.J,. 6.J" 6.3" 6.3" 6.J" 6.3" 2198 21~ 2198 :~9a .19: :1'=
5~& 8.2- 1.2&8 8.2&8 8.;6. 1.268 8.268 Zl38 :13. 21Ja 2S3a 2!3: 25::=
7oaHB% 9.778 ,.77. 9.778 9.77. 9.778 ,.778 335& 335& 33~ 33~ 335& 335&

1C3& 11.- 1 11.&8 11.- 11.- 11.68 11.68 .oc. 40<» .~ \ .OOm .00.
ZI:1i& 16.~ 10..Sw 16..Sw 1&.~ 16..58 16.58 5&0. 506. 566. ~6= ~o-
3C1!& 20.28 20.~ 20.28 2D.28 20.28 20.~ &9~ 6948 6948 69'. &9..
5C3& 26.18 2~.18 26.la 2&.18 2&.18 26.18 896. 59. 89&& 59s !9~:
7GHE JO.98 30.~ JO.~ 30.98 30." JO.~ 1.06.1 1.061: 1.0~ 1.06:: 1.~::
10(;4z J6.~ 36.~ 3&.98 36.~ 36.98 36.~ 1.26: 1.26C 1.2~ 11.26:: 1.:&.': 1.:6.':

* t is in tmits of = NOTE: Do Dot use ta.ble at :-reque:-.c.ies -

u .m1c=o~ in ME: above15/~ s~c.e the se?a~a~io~
~ .~lio~s dis~a.Dce ~ meters, ~, of t".o grounded
Q -or=s equiptDeut.s -..ill e.xc.eed 0.05:" 'Jhe~e e=-:-or 14

1 O/2~~~~~ ~-- b~c~es signif ic.a.nt ..~. I j
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