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Qmﬁuﬁﬁm Mica dielectric condensers

(¢} Mica dielectric condensers .

Mica has very high eleceical stability and very low a.c. loss. It also permits the
manufacture of condensers with close tolerances in capacitance, and low leakage.
It is used in the manufacture of condensers with capacitances from 3 ppF w0 0.047 pF
for radio receiver applications, with voltage ratings' from 300 to 2500 V. The in-
sulation resistance is in excess of 3000 for the cheaper grade (Class A) and 6000
megohms for other classes (American R.M.A. REC-115), The value of @ is over
1000 for a typical capacitance of 200 u uF at a frequency of 1 Mc/s; the maximum
valuc of Q oaccurs at frequencies about 100 Ke/fs.

Mica condensers are available in metal, moulded and ceramic casings [see Chapter 38
Sect. 3()1. ) '

“ Silvered mica* condensers are used when very high precision is required.
Such a condenser with a capacitance of 1000 uuF exhibits a capacitance change of
less than 0.19, over a frequency range from low frequencies to 2 Mc/s, The effect
of temperature on capacitance Is a change of less than 60 parts in a million for 1°C
temperarure change (RIC/137).

A typical 0.001 microfarad silvered mica condenser has the following characteris-
tics : .

" Frequency i000c/s 10000 c/s 100 500 Ke/s
Resistance {effective) 0.024 0.024 0.024 0.024 chm
Q- ‘ . 3400 5500 7000 5800
Power factor 0.00029  0.00018 0.00014  0.00017
Percentage power factor  0.029 0018 0.014 0.017 %

Silvered mica condensers are normally available with capacitances from 5 to 20 000
#uF with tolerances + 19, & 29, 2- 5%, £ 10% and 4 209, (subject to tmini-
mum tolerance + 1 puF) (RIC/137). The adverage temperature coefficient is
4+ 25 x 107* per °C, with limits from + 5 X 10™ w0 + 50 x 10™ per “C(U.I.C).

Standard Specifications—Chapter 38 Sect. Hv).



92

guan .

?‘au:ﬁuﬂ?maq Semi Conductors 1A39%L#

PROPERTIES OF IMPOARTANT SEMICONDUCTORS

. Band Gap Mobility at 300°K Effective Mass§
Semiconductor {eV) {em?fvolt secH Band m*/mo Dielectric
’ Structure? Constant -
J00*K O°K Electrons Holes Electrons Holes
C {Diamond 1) .47 5.31 1800 1600 Si 0.2 Q.25 . 5.5
Ge 0.64 Q7S . 3900 1900 Ge m* =16 mi, = 0.04 16
o : m,* = 00821 ml =01
Element | Si- 1.12 1.16 1500 600 S m* =091 mi =016 11.8
m*=0.19 | mL=03
Grey Tin ~0.08 Gahs
V-1 2-81C 3 1l 400 50 Si 0.6 1.0 10
AlSb 1.6} - 178 200 429 GaAs 0.3 0.4 i
BN {(Zincblende} | ~7.5 Si
BP (]
GaN 1.5
11-v GaSb 0.67 0.60 4000 1400 GaAs 0.047 0.5 15
GaAs 1.43 1.52 8300 400 GaAs 0.068 0.5 10.9
GaP 2.24 2.40 110 75 Si 0.5, Q.5 10
InSb Q.16 O.. 78000 750 GaAs 0.013 0.6 17
InAs 0.3 0.46 - 33000 480 GaAs 0.02 0.41 14.5
InP 1.2¢ 134 4600 150 GaAs 0.07 0.4 14
! cds 2.42 2.36 300 50 GaAs 017 0.6 10
{Wurtzite)
11-VI CdSe 1.7 1.85 800 GaAs 0.13 0.45 10
00 3.2 200 Gans 0.27 9
1 2%’ X R A 165 GaAs 11 8
iv-vi Pbs 0.41 0.34 600 700 Ge 0.66 0.5 17
PbTe Q.2 0.24 6000 4000 Ge 0.22 0.29 k)

t The values are for drift mobilitics obtained in the purest and most petfect materials available to date.
_ +Ge, Si,and GaAs designate Ge-like, Si-ike, and GaAs-like band structure respectively.
§m* = longitudinal effective mass; m,* = transverse effective mass; mj) = light kole e&"echve mass; ma, = heavy hole cﬂacmm mass.



