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NOTICE

JEDEC standards and publications contain material that has been prepared, reviewed, and
approved through the JEDEC Board of Directors level and subsequently reviewed and approved
by the JEDEC legal counsel.

JEDEC standards and publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum
delay the proper product for use by those other than JEDEC members, whether the standard is to
be used either domestically or internationally.

JEDEC standards and publications are adopted without regard to whether or not their adoption
may involve patents or articles, materials, or processes. By such action JEDEC does not assume
any liability to any patent owner, nor does it assume any obligation whatever to parties adopting

the JEDEC standards or publications.

The information included in JEDEC standards and publications represents a sound approach to
product specification and application, principally from the solid state device manufacturer
viewpoint.

No claims to be in conformance with this standard may be made unless all requirements stated in
the standard are met.

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or
publication should be addressed to JEDEC at the address below, or call (703) 907-7559 or
www.jedec.org
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METHOD OF DIODE "G" MEASUREMENT

(From EIA Standards Proposal No. 1491, formulated under the cognizance of
EIA/JEDEC JC-22.4 Subcommittee on Voltage Regulators and Signal Diodes.)

1.0 SCOPE

This Standard describes a method of measuring the "Q" of a Voltage-
Variable-Capacitance Diaode (WCD) in the low VHF range using an RF
admittance bridge. A brief description of the equivalent circuit and
typical electrical characteristics is included to instruct the wuser in the
meaning and limitations of the measurements.

2.0 GENER AL

The Voltage-Variable-Capacitance-Diode (WDC) is represented electrically
by the equivalent circuit shown in Figure 1. Cj represents junction
capacitance which varies according to the formula

D) o K
Ci = Wr + pn
where C; = junction capacitance

i

VR = reverse bias

K, V4 and n are constants of the diode.

The exponent n is the slope factor and depends upon how the junction is
graded. For an abrupt junction where the semiconductor doping changes
abruptly from doped P to N at the junction, n theoretically has a value of
0.5. For a linearly graded junction, where the doping concentration
changes linearly from P to N, n theoretically has a value of 0.33. Except
for Hyperabrupt WCD's, a practical junction will lie between these two
theoretical limits. K is a function of the diode material and junction area
and is the value of diode capacitance at VR + Vo = 1 V. Since Vg cannot
be measured directly, K is not a measurable guantity.

Typical variations of the capacitance vs VR is shown in Figure 2. Theo-

retically, capacitance is independent of frequency up to several thousand
MHz.
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2.0 GENERAL (continued)
Rg is the series loss resistance composed of lead resistance, contact re-
sistance and the bulk resistance of the semicandcutor. material external to
the depletion layer. R4 varies with the bias voltage as the depletion layer

width varies. A typical variation of Rg vs RR is shown in Figure 3.

rg, which is the ac series loss resistance of the device, can be neglected
at the frequencies discussed in this Standard.

I'p is the shunt resistance across the depletion region.
Vg is the diffusion potential and is on the order of 0.75 V for silicon. It is
normally omitted; however it must be considered if temperature stabili-

zation is required.

Co is the case capacitance and can be neglected except in very critical
applications or for very small capacitance diodes.

L is the lead inductance and depends upon the lead lengths used.

3.0 QUALITY FACTOR "Q"

The figure of merit Q is generally decfined as 2w times the ratio of the
energy stored to energy dissipated per cycle by the capacitor. The general
expression for Q is developed from the equivalent circuit (see Figure 1)

where Lhe lead inductance |. is neglected and il is assumed that case
capacitance C. is smaller than C.
) Q wCrp

_wZCZFPRS + Ry + 1
'p
where o= 27T

Since Rg is of the order of 10-1 ohm and p is of the order of 107 ohms,
it follows that

and therefore may be neglected.
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