Conductor Design Data

"S9UDUI Ul suolsudwiq ‘siuswalinbai jou aJe pue ‘A|uo uolyew.Ioyul Joj 9. SaN|eA [eUIWON
'9:S9ZIS ||y tUlW 9% ‘uonebuolz . 0:59zIs ||y :spuedis Bulssiw Jo ;Squinu jgemoj|y

(VdS) Pa3e|d J3A11S pue (VdN) Pa3eid [3XPIN—S403onpuo) Kojjy 1addo) yibuans-ybiH

06t 9L'g SLL 7850 /S50 0€S0° 0€S0 §LS0 ELLO 6CX61 6l°L 19T 9Tv't 9l
£¥'9 619 €06 ¥150° 7050 L9Y0 L9%0° Sor0° 00L0° 0EX61 142 0LL'L 006'L 8l
L0l 7Ll L'8S 710’ 70170’ 70170’ S6€0° G9€0’ 0800 CEX61L el Lzl'L oLz'L (4
S'/LL 98l 8'GE 14339 14419 1e0’ 71E0 §8¢0° €900 VEX61L L8] 769 T4 [44
'8¢ L'0€ | &44 #9¢0’ 12714 12749 4449 144 0500° 9EX61 8Ll 1434 744 144
8 v'6v iyl 14749 #0C0’ ¥0C0’ ¥0C0’ S/LLO 0+00° 8EX61L el S/C 0€ 9C
YL 06/ 07’8 7910’ 7510’ 7910’ 1119 SELO 0500 9EXL SO°'L L9L 74} 8¢
ViLL 9'6CL 0T's VELO 1419 vELO Lo S0L0° 0100’ 8EXL 0L, [4v]} cLl 0€
VdN vds (spunod) VdN vds VdN VvdsS wnwiully | spuens | (9 puelys | Snjep-)y | wWnwiully | eujwon azis
(3934 0001 / &) pbuans asodind jeisuan 1939Welq [jews IenpIAlpu] | X spuens o #) (S| AeInda1)) DMV
due)SISaY "Xe T 10)2Npuo) papueis Jo 1ajawelq :

"S9UDUI Ul suolsuswiq ‘siuswalinbai jou aJe pue ‘A|uo uolyew.Ioyul J0f 9. SaN|eA [RUIWON
‘0L :0/%—TZ DMV ‘9:4Z-0E DMY Ul 9% ‘Uuonebuol3 - *S:0/F DMV v:0/€ DMY ‘€:0/2-0/L DMV ‘T:1-Z DMV ‘0:-0€ DMY :Spuesds buissiw jo Jaquinu sjqemo]|y

(DdL) Pa3e|d UL pue ‘(3dS) Pa3e|d 49AJIS (DdN) Pa3e|d [9XPIN—S103dnpuo) Jaddo) pajeauuy

950" 950" S0’ 0509 0509 0595 0010 0€X601°C [4%3 €12'90¢ 006'0LT 0/v
LLO LLO° 890" 00vS’ 00vS’ 0009 0010 0€X599'L 60°€ S6/'791 005991 0/€
L60° 680° S80° oSV 0S.LY 00V 00L0° 0EX0EE’L SlL'e 65S0°0€L 000°€EL 0/t
oLl el 80l (1474 (1474 0S6¢” 00L0 0EXSH0’L vee 9zl'col 005701 0/1
6vL 1243 6€L 008¢” 008¢” 099¢” 00L0 0EX/L8 68'C 8/8'6L 00/'L8 L
gl LLL 0Ll 00v€ 00v€ 00Cg’ 00L0 0€X599 Lze 186179 00599 [4
08¢ SLT 1274 ovLT 089C 089C 0€9C 00ST 610 SIXEEL SS'C 19" \¥ L9ty 14
i i34 8Ly 0LLT 0ELT ocLe 080T 086" [44%) LTXEEL LET ¥87'9¢ 818'9¢ 9
LoL 69’ 859 ocLL” 0691° 0691L° 0991° 08GL’ cLLo 6TXECL 6C'C S#9'91 €86'91 8
9T’L YTl 6L°L ovLL ocLL oCLL” 00LL" 090L" 6510 9TXLE SelL oL/L'8 ¥5€'6 (o]}
0T 86°L 06'L 7060 7680 680 /80 S€80° 9TLO 8TXLE aT’L €LV'S v/8'S Cl
6L 68'L 18°L 760 7060’ 980’ 7580 SL80 610 SIX6l 9L TL9'S 8€0'9 4!
90°€ 00°€ 88'C YELO YeLO 690 890 S¥90° Lo LTX61 8¢'L 0/5'€ LE]'E vl
L8V 9LV [4°34 850’ LS0° 550 S0 SLSO e€LLo 67X61 6LL L9T'c T4 44 9l
€9 0L9 6L'S 7150 050 610’ 810’ SSY0° 00L0° ogx6l veL 0LL'L 006°'L 8l
88'6 LL'6 6L'6 14549 12014 ¥6€0° ¥8€0 S9¢0° 0800° EX61L veL [Tl’L 91Tl (014
4] 091l L'gl 12350 1745 vLED ¥0€0’ S8C0° €900 vexeL 8L 769 1474 [44
[4°14 6'SC 144 12740 S0 j244) 1244 T440) 0500° 9€EX6L 8Ll 1434 Sly | L4
€y (444 '8¢ 14140} 020 020’ 610 SLLO 000’ 8EX61L el S/T ¥0€ 9T
989 6,9 8¢9 121 1211 121 ¥SLO SEL0 0500° 9EXL So'L 1oL S/LL 8¢
'801L L0LL £'001 veLO 141} veLD 1z41) S0L0 0%00° 8EXL 0LL (4]} cLL 0¢
Jdl JdN 2dS Jd1l 8 DdN 2dS Jd1’8 DdN 2dS wnuwiuliy spuens (DMWY puens | anjep-)] | wnwiully | [eulwon azIs

(3933 000L / 35) asod.ind |esduap J913wWelq jjews |enplAlpu] | X spueis Jo #) (SIIN A nda1)) DMY

J .0T @ due)sisay "Xe wnwixep I M”_.H_Mz bupuens eale 103dNpuo)
1012Npuo) papueus jo iadweiq :

(800) 423-5873
(203) 284-9610

ioha

(888) 761-7800 » Western USA

(818) 701-0565 * Other Internat

Eastern USA

Asia

wathermaxcascom THEPIAN



Conductor Design Data

*S9YDUI U] SUOISUSWI( *SIUSWAIND3I 10U 1. pue ‘AU UOII_WIO)U] 0§ DJe SSN|RA |RUILION
"0:592IS ||V :spueys Buissiw Jo ;aquinu djgemoj|y

L6V 67 06lLlL 9701 €L0 590° [441% LTX61 0/5'€ LER'E vl
8L 90L L/8l £691 850’ [4]0) €LLO 6CX61 19T'C 9Tv't 9l
ool 506 0'0¥C 0/le LSO’ v’ 0010 0EX61 0LL'L 006'L 8l
GoGlL Syl 0'SLE 4133 L¥0 LEO 0800 CEX6L Lzl'L oLl 0¢
€'7S¢C '8¢C €109 L9%S €E0 60 €900 7EX6L 769 14T [44
"Xep ‘Ul "Xep Ul wnwixep| winwiuip spuens (DMV puens x wnuwiuily | jeurwon azis
SN Pue HN) Sd) pue HdX 101dNpuo) papueis jo Jajawelq |enplalpuj jo spuens jJo #) (SIIW 2e[nda1d) DMY
‘el |eulwon buipuens eaJe 103npUO)
(399 0001 / T5) D 0T @ d>ue)sisay “Xe

103>npuo) ajdnodowiayl SNM Pue ‘HNM ‘Sd) ‘Hd) 2dAL

"S9UDUI Ul SUOISUBWIQ "S3USWAINDaJ 10U aJe pue ‘A|Uo UOIRWIOJUL 10} D48 SDN|BA [RUILLON
‘0159215 [[e“DHN ‘9:91-7Z DMY ‘VHN :ulw 9 ‘uonebuojz
"S:0/F DMV ‘¥:0/€ DMV ‘€:0/Z-0/L DMY ‘T:L-T OMY ‘0:7—7Z DMV :spuesys buissiw Jo 1aquinu ajqemol|y

LLO 5 598 00L0° 0€X601°C 433 €17'90T 006'01C 0/t
960" 875’ 005" 00L0 0€XS99'L 60'¢ G6/'791 005991 0/€
ocl’ 061" (Va4 0010 0EX0EE’L SL'E 650°0€L 000°€€L 0/T
EGL 434 S6€ 0010’ 0EXST0'L 1443 9CL'T0l 005701 0/1
961" 8¢’ GGE 0010 0EX/18 68C 8/8'6/ 00/'L8 L
544 Sve (4% 0010 0EX599 LC'e 18679 00599 4
SLE (444 0S¢ 6/10 GIXEEL SS'C [9/'Ly SL9'th 14
L6S 8LT 861" 441 LTXEEL LEC ¥87'9C 8189t 9
9€6° (4% 851" €LLO 6CXEEL 6C'C S99l €860L 8
89°L 6CL’ €Cl 4419 LTX6Y SE'L oLL'8 0886 ol
8/'C 760’ 80 6,10 STX6l L9°L T/9'S 8€09 Cl
[434 V.0 S90° 4419 LTX61 8¢’ 0/5'€ LE]'e Pl
0€'L 589 190’ [4<0) €LLO" 67X61 6L°L 19T'C 444 ol
656 7l'6 0¢s0o SSv0° 0010 0EX61L el 0LL'L 006'L 8l
€6l 9vl S0 S9E0 0800 CEX6L el a4y oLZ'L 0¢
9'G¢C L'€C 0€ED’ 0620’ €900 7EX6L L8’ 769 ¥SL [44
VHN DHN wnuwixep wnwiuiiy spuens | (DMWY puens | dnjep-) | Winwiuliy | Jeulwon azis
(3934 0001 / 35) 10)2Npuo) papuess jo Jajawelq lenpiAipu] | X spuens Jo #) (SIIW Ae[nda1d) DY
D .0Z @ ddue)sisay Xe | w”_.H_MZ buipuens eaJe 1035Npuo)
(VHN) Aojjy 1addo) yabuans-ybiH pue (QHN) Jaddo)—s.i03dnp

THBRMAN e ermoctcom 7

(800) 423-5873
(203) 284-9610

(888) 761-7800 » Western USA:

Eastern USA:

Asia

iona

(818) 701-0565 * Other Internat



Coaxial Cable Formulae

The following formulae can be used to calculate performance characteristics of coaxial cables with various
dielectric and conductor materials.

Characteristic Impedance: Coaxial cables are typically 509, 752, or 95Q impedance. Cables with 50Q
impedance are the most common, because they offer the best balance between maximum power
transmission and minimum loss. Where minimum attenuation is the most important consideration, such
as in CATV systems, 75Q cable is more widely used.

Attenuation: Losses occur in coaxial cables both from conductor loss and dielectric inefficiency. PTFE has
become the most commonly-used dielectric in MIL-C-17 and other coaxial cables because it combines a
low dielectric constant with good mechanical stability through a wide temperature and frequency range.

VSWR (Voltage-Standing Wave Ratio): VSWR is one of the most important characteristics of a coaxial
cable, because it is the measure of the cable’s overall efficiency in transmitting a signal at a given frequency.
It is expressed as the ratio of the cable’s mismatch to a perfect match, i.e. 1.25:1. Advanced, consistent cable
manufacturing techniques minimize not only the overall VSWR, but can also minimize or eliminate VSWR
spikes at specific frequencies.

Cutoff Frequency: The cutoff frequency of a coaxial cable is the frequency at which it no longer transmits
its TEM (Transverse Electromagnetic Mode) signal.

Coaxial Cable Formulae

Capacitance (C) = —7.354XE _ picofarads per foot d = Outside diameter of inner conductor,
Logo (22} ohms in inches.
1O\dxf

D = Inside diameter of outer conductor,
in inches.

Impedance (Zo) = \/% = %Logw(%;?) Ohms

E = Dielectric constant of insulation
(see below).

a = Nominal shield correction factor
(1/2 of the diameter of an
individual shield wire).

Time Delay = 1.0167 x vE Nanoseconds per foot

Z,-Z, VSWR-1
Z,+Zo  VSWR+1

Reflection Coefficient=1= .
f = Correction factor for stranded conductors:

Solid conductor: 1.00
7 strands: .93

19 strands: .97

37 strands: .98

Inductance (L) = .140 Log,, (D /d) Microhenries per foot

. . 100 . -
Velocity of Propagation = VE % of speed of light R = Reflection coefficient.

Log = Logarithm to base 10.

—_ 7.50

Cutoff Frequency = D+ dvE GHz
VSWR= —*A
1-A

Dielectric Constants

Air oo 1.0 Foamed FEP......... 1.5-2.0 Polyimide ........... 3.0-35 PVC.. ..ot 4.5-5.8
EGlass ......c.ooevinntn 6.0 Mica Glass........... 1.2-3.0 Polyimide/FEP film ..2.2-2.3 PVF ... 3.0-84
ETFE.....ccoovvviininn... 2.6 Nylon ........cocoiinen. 4.5 Polypropylene........... 23 Silicone Rubber ..... 2.1-35
Expanded PTFE...... 1.4-2.0 PRA. .o 2.0 Polysulfone.............. 3.1 Urethanes........... 6.7-7.5
FEP....ooviii, 2.0 Polyethylene ............ 23 PTFE ..o 2.0
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