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Conper Dielectric Dissipation |Continueous-use
Material Cp‘gd constant factor temperature
3 (at 10°Hz) {at 10°Hz) F
ABS ;‘ no 2.4—3.8 0. 007—0. 015 180
Epoxy-paper yes 4.0 0.018 250
« m | Polyester-random-glass ves 4.5 0. 020 , 290
§ -E Noryl no 2.7 (at 60 Hz) 7x10 (:ﬁg? 220
%% Epoxy-glass yes 4.5 0. 020 290
~ E| Pelysulfone no 31 3.4x107° 345
TPX no 2.1 2.5 1078 320
: Polycarbonate no 2.9 0.010 250
= PPS-glass no 3.9 4. 11073 400—500
52 | PPS no 3.2 4%107* 400~500
£'% | Epoxy-polyimide-glass yes 5.1 0.017 425
3 E FPO ne 2.6 7x1074 220
27 | Tefzel no 2.6 5x 107 300
o= PPO ves 2.6 7X107* 220
SE | Teflon-glass ves 2.5 8x107 500
52 | Teflon yes <21 <9x107 560
T € | X-linked polystyrene-glass yes 2.6 4x1074 190
Source Tektronix Inc,
H 3 BEEEY ek, EH Y H
Composition Applications Cost{ 8 /ft?)
XXXP paper-based, impregnated and consumer, automotive 1.00
bonded with a phenolic resin
FR-2 paper-based, impregnated with a | consumer, automotive NA
flame-retardant phenolic resin
FR-3 paper-based, impregnated and consumer, automotive NA
bonded with an epoxy resin and
incorporating a flame-retardant
additive
FR-4 woven glass-cloth impregnated and| computer, military, 2,10
bonded with an epoxy resin and | telecommunications,
incor-porating a flame-retard ant | instruments !
additive [
_ a composite incorporating an epoxy Lo
CEM-1 resin and a flame-retardant additive, COlSUMeT, autormotive ! 1.40
The core is a nonwoven cellulosic‘ '
felt similar to FR-3 sandwiched ’
between cover sheets of woven i
glass similar to FR-4 i |
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ive. The core is a nonwoven glass;
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computer,
telecommunications,

j
I 1.8
instruments !
f
[

Polyester-
random-glass
a flame-retardant additive

random-glass matte comhbined w1th‘ consumer, automotive
a polyester resin with or without }

1.28

|

Source:

Mo &Y Ao Eine =tely BIE £
o dlgk FR-F EAS R gvh e WEEEA
ity AR MAERE Bl $H3lo B
o} frES) el S AA Hcoh e]s) 2 H
B2 fmphslz] £15he Bell Systemd 4 & F5-
= i A 2w (Joop switching system) S #/H
3R

LSSy —fEe] #H% BE4 H8 i 8
e A% Aol &S EEe MAk R4 ®is

of ApgshE ZelmzA A RS R 5
WaEmE MAE B 2R RED Zelvh
of Alelel] gl I HMEES TR EIEE
WSl ElEslz 3288 InAFEieel 2HS H
BMERE S e B2 &E 964 AT K
g4 vk F ImAERS] BmR 3EE
wingk A=l 22 Aelsh

mAERS BEUERS Windsles HZe
olv] IMAFE MHIRE A 4% (SLC—40)o] gl.ov
SLCol| Al & [E#ige] [Elgto] LT el LSS
= BEY EHE AT oot ] lHk

LSS zr#uiEe dalo] BREZ vle]zax
EA A 95t #liH=H vlelzizEAAY
= 2% ROMe Mgt =3 REES

Photocircuits Division, Kollmorgen Corp.

EE RERMY BHETE 44K T8 Bl v
ol 5 8 Zoi| £ 3te] {73k 2]¥ M@ KE B
732 diolv 8 ZF AR RelA Hasic,

BOS AT 9 - Bl 22 Alo]x] Aol
24l 734 15 mile, 19 Ale]z] Aol Ll A2 30
mile 2.4 o] JEfEE FANEWRS &K FlIEFEH

—Eshe Aok

LSSZ A4 of BEfF Alold] Bk BE
A4 SHEE gk & 87 2del v nejaRle]
slol % gl adl By el alv-

g A BREY 102 A% RE2A
Elg el 24 Sel2ql, HEHHHT 20 T2
zelel® EEEREYS MuulEd A S g
o] Mk FolE BE T 7+ Urk

LSS HiE MBS 19764 7w ¥ )| San
Diego el A BRME = glew 19774 10A< =
s A upu) e g AR-Achaehiel  EfER T B
sH¢lcl, {Bell Lab Record. 56.5.' 77)

& 11 =72 LAk SEE 2E S
o} E¥T AR

Hewlett-Packarditd] 3325A72 Synthesizer/
function generator: {Hi%e] 3000 H2A &
a5 g o3 2L e
e 2w el

A, fIHEEMS] Ml A9 Rt E



1978F 127 BT TREMHE Ho8 F 45

Y =y B

A, fomdugeg, #EEdl 8 siad P
IB(IEEE—488) =[FEHilf

A=, 108 2EY wlzesl BEE o

GRBEAE 100KHz L7 A 1,Hz, 100KHz
Ll kol A= ImHze) SfEgEE 714w RE B4
HeMe 1pHzeA 11IMHze| HE0GE B4
ahe] o] FEmEUASIA Y EHE 0.2%9 =
= 0.6% Y W= iiEs B S
Y 17k BRI 20nsBITEA EREEL 0.1%
LATFelvt,

5] G5 BAREAE & Y BEEE
Z EEE EEC AXMA BEE v HEme
2SS EEeR B A E T+ gler 75
B2 0.01~99.99 #hel A WRI[2} FHBFTI
< 1Fike).

=g z2oy =554 BELE EEE, B
iR, GIHE, B gAEe B 4 ORI, M
R, BHO AR 2 RIE FE Fol Zulzd £
st AgEE)Th

WIERE S ImV~10V, 500 1Y &
b 4elz 2o pHEESE 7o slem 3325
Az e fb Bl Heie 2B AL
7+ 2vh (Electron Design 26.9.° 78

® BHES KEE

E RIS

= XH Rilc EEDE ERS
ol Al whe JRH kel g
+ fﬁ]—] e Eftle 2EI EEE
ot WES e BhE

s 22

s gla] 8

e TREIE HERS TS e e
o Rk MR R BRE PJH'EJ]', H R
g E8i4] MITEAA B REsES) Bl i

i

f Sl EE Hgenl o HikE BW wel
BAY MBS R Z6] biol duh

& A RS e HF(EK)S AT @
24 el A Tokm ER) FEE A o) B
0T WEE EEd Aesd Held EH
fre 2 FptEE Eel ek me] K
T B BEEE s SESE Holdh

& BE FEE Bty e, KRl
o2 PigEGom BB LAMOE 5K
WeA =5y BEE B A7z gk A ol
T 52d madA FOE e BN HE )
dolv MBS EHE HE KL WE i
B ol AL g S Xig fFel F2aw
sle] Fi}is & Bragg BHS WE kst FH—
& el

dloln) MEE S A ] MWHS B
B <= xS A FE S ek 8
05 kR = WS FUSHEE
FRE W & gloh mgaoluE 2ol 28
Mol 124, = 4 & R EREY wEE A
o] W 5N kel B Aol Bl YAk

I dlely clelvz kel RS #EwE
E el EREsl BEE ¢ulve o2 B
Eabvh. JAE okl vhe] BEME-S £90°0] 2 BE

Mt 20ps B A Al=]o] o). REEs
20ps Alejelifio s WiFeie] BEREE #fshd
3km A =7 sk & BE €Avlel 5 259
Az} AeE E8RE HRNeE FESA |
ol ol HfE BEE 75kme| ok

Tl A2 ZEMES Imsls BEEL24H
g %Y 5% Ko Bien Eshvw
£ #lal=] Aol Enpbel e FFT (& ik
erfgin) o HHHE (EWE BELEL

of L #hBES R AW MEE A Aoz

T Fouri-



Tl stlelel =

sigeks] $istel & AR R 2 TR IS
VBT AL R s o] BES dn
BEE fE BEST Xt & ML

70km FES el = —8EYo 2 25~55km
o] BBt Zwehebe RS dgdem HER
BEE =M EE T Y Bk & BIEdHNY
25~26MHz7) #HE strls Ao TR SR 5
B =gl

AIEES 2.2kWS] 7l42 BEpEA EREh

T4 gt HEEew oy RBMLHL
2.5k W (FEHGH 1 50W)elx BE addlvE 3

#TY BE =T B ARG

w4 T RS 1977F 3 Hel B AR
vot el A 1Ttz em o] & Gulf i
. 2= Bif7 e Fo& o] = South

Miami Beachs! 36km o1l Fort Lauderdale
o FE ek HEKE 7 DY Ef &
Aol FIRES ZEShol 3 3km S BfrE €
ol % EEE¥ch

S EEE EHEE SR MR Mgk
2 FHEEE gkt el 2 phulek g pTa
—F % Bilem Rk &ES EEL 30cm/s A
Loz 39 =glch

iRl Al 70kme] HEE FEES o #i
WS WE A7) & 0k ez HAER
o] HES U K REE I bEBE HAY 5
glom HE #h-2 305 3 Zelvh

Sk A XE BHRRBC #F=z geod
FE SR W T B B BEAER
Bt i ¢lol. {Science 198, 4313, 77>




