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Glossary of JFET Measurement Parameters

Summary

The Glossary provides details on how to measure, and refer application. It also provides test circuits and a system of
to, various JFET parameters to assure that the JFET meets names, terms and rules to refer to, or define, each parameter
its specifications and will function correctly in an

DC PARAMETERS
BVpgo (V) Drain-Gate Breakdown Voltage with Source Open-
or BVGDO Circuited
The breakdown voltage of the drain-gate junction,
measured at a specified current with the source
open-circuited.
BVggo (V) Source-Gate Breakdown Voltage with Drain
or BVGso Open-Circuited
The breakdown voltage of the source-gate junction,
measured at a specified current, with the drain
open-circuited.
BVgss (V) Source-Gate Breakdown Voltage with Drain-

or BV, V(BR)GSS  Source Shorted

The breakdown voltage of the source-gate and
drain-gate junctions, measured at a specified
current with the drain-source shorted.

IpGo (pA) Drain-Gate Leakage Current, Source Open-Circuited
or IGDO
The leakage current of the drain-gate junction,
measured at a specified voltage, with the source
open-circuited.

Ip (uA) Drain ON Current

Ip
or Ip(ON
on] The drain current, measured at a specified drain-

source voltage and gate-source voltage.

ID(OFF) (PA) Drain Cutoff Current [ ;' Vps Vos
Vcs?zﬁ‘_!

The drain cutoff current, measured at a specified
drain-source voltage and gate-source voltage.
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AN-6608 APPLICATION NOTE

DC PARAMETERS

Ipgs (mA) Drain Saturation Current Ipss
The drain current, measured at a specified drain-
source voltage with the source shorted to the gate
(Vas = 0)
Ig (pA) Gate Leakage Current with Drain Current Flowing
or IG(ON)
The gate leakage current, measured at a specified ]
drain current and drain-gate voltage. - Voe
lg
Igss (pA) Gate-Source Reverse Leakage Current with Drain-
Source Shorted 1gss
The gate-source reverse leakage current measured
at a specified gate-source voitage.
1sgo (pA) Source-Gate Reverse Leakage Current with Drain e
or IGSO Open-Circuited ‘
Dl s ¢ +
The leakage current of the source-gate junction, 'y Vsg == _Vsg
measured at a specified voltage, with the drain G ! /]'
open-circuited. ‘
rps (Q) Drain-Source ON Resistance
or rds, RDS,
rDS(ON) The drain-source ON resistance, measured at a ‘
specified gate-source voltage and drain current. Vps '
Vps(on) (mV) Drain-Source ON Voltage
. ; _ Vos
The drain-source ON voltage, measured at a speci- 8=
9 : D
fied gate-source voltage and drain current.
Vgs (V) Operating Gate-Source Voltage Ip
or VGS(ON)-
Vg The gate-source voltage, measured at a specified D
drain current and drain-source voltage. o
Vos
VGs(F) (V) Forward Gate-Source Voltage
The forward gate-source voltage, measured at
specified current.
VaGs(oFF) (V) Gate-Source Cutoff (Pinch-Off) Voltage '
or Vp
The gate-source cutoff voltage, measured at a D
specified drain current and drain-source voltage. N nY
S Vs Vos
Ves Ves
+ .
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SMALL SIGNAL PARAMETERS

APPLICATION NOTE

Ciss (pF) Common-Source Input Capacitance .
or Cjss, Cgss . )
The common-source input capacitance measured G
between the gate and source with the drain A—C $ #
shorted to the source at specified drain-source and — Vps
gate-source voltages. Rie ]
Vas
1+
Coss (pF) Commori-Source Output Capacitance

or Cops, Cdss

The common-source output capacitance, measured
between the drain and source with the source
A—C shorted to the gate at specified drain-source
and gate-source voltages.

> REC
J_ Coss

7+ Vps

Cyss (pF)
or Cys, Cdg

Common-Source Reverse Transfer Capacitance

The common-source reverse transfer capacitance,
measured between the drain and gate at specified
drain-source and gate source voltages.

en (nV/A/Hz)

orep, Vp, Ep

Equivalent Input Noise Voltage

The equivalent input noise voltage per unit band-
width, measured with the input A—C shorted to
the source at a specified operating condition.

9fg (mV) Common- Gate Forward Transconductance
or Yig Ves
The common-gate forward transconductancewith
the output A—C shorted. This is a complex quanti- b
t + ibfa)- Yy =
y (gfg + ibfg 9= Vas |vDs=0
gfs (mV) Common-Source Forward Transconductance Ip
or gm., YfS' st ) v ’
GS -
Re|Yfs| The common source forward transconductance Vps =0
with the output A—C shorted. This is a complex
quantity (gfs + ibfs). I -
G
S Ip
giss (uV) Common-Source Input Conductance Vgs
or Yis
The common-source input conductance with the
output A—C shorted. This is a complex quantity e
(gis * ibis) - Yis = Voo
Vps =0
doss (LV) Common-Source Output Conductance '
or Yos
The common source output conductance with the D
input A—C shorted. This is 'a complex quantity N Vps Vps
(dos t ibos)- g
'p
Y =2
oS Vps Je
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APPLICATION NOTE

SMALL SIGNAL PARAMETERS

Gpg (dB)

Common-Gate Power Gain

The common-gate power gain is the ratio of out-
put power to input power.

Gps (dB)

Common-Source Power Gain

The common-source power gain is the ratio of out-
put power to input power.

PO
Gp =10 logQ W'—

in (PA/A/Hz)

Equivalent Input Noise Current

The equivalent input noise current measured with
the input open-circuited under specified operating
conditions.

NF (dB)

Spot Noise Figure

Noise figure = 10 log1g F were F is noise factor
which is the ratio of the total output noise power
to the output noise power of the source. Measured
at specified operating conditions and source resis-
tance.

Total OQutput Noise Power

~ Source Output Noise |

COMMON-SOURCE SWITCHING PARAMETERS

td(ON)

t

td(OFF)

tf

In the following, drive circuit conditions and drain
circuit conditions must be specified. The transition
times of the input must be negligible compared to
the measured times.

Turn-On Delay Time

The time interval during turn-on from the point
when the input pulse at the gate reaches 10% of its
full amplitude to the point when the drain pulse
changes from 0 to 10% of its maximum amplitude.

Rise Time

The time interval during turn-on in which the
drain current pulse changes from 10% to 90% of
its maximum amplitude.

Turn-Off Delay Time

The time interval during turn-off from the point
when the turn-off pulse at the gate changes from
100% to 90% of its full amplitude to the time
when the drain current has changed from 100% to
90% of its maximum amplitude.

Fall Time
The time interval during turn-off in which the

drain current pulse decreases from 90% to 10% of
its maximum amplitude.

VDD—VDS(ON)
RL

ID(ON) =

100
90

In(on) (%)

10
0
t4(ON) = | e U |

| | by
* = tgN = b td(UFF)
0
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APPLICATION NOTE

DUAL FET PARAMETERS

BVG1, g2 (V)

Gate to Gate Breakdown Voltage

orBVGg1-2
The breakdown voltage of the gate to gate junc-
tions, measured at a specified current.
CMRR (dB) Common-Mode Rejection Ratio
or CMR

The common-mode rejection ratio is the ratio of
the change in differential gate voltage with a
change in the drain to gate voltage.

CMRR = 20 log1g %\_/Vp_c_s_
os

9fs1—2 (%)
or gfs1/9fs2

Common-Source Forward Transconductance Ratio
(Match)

The transconductance ratio = gfs1/9fs2 X 100 (%)
measured at specified drain-gate voltage and drain
current.

doss 1-2 (uV)
Oor gos1—-2

Common-Source Output Conductance (Match)

Outputconductance match = |ggs1—gos2| measured
at specified drain-gate voltage and drain current.

IDSs1—2 (%)
or Ips1-2,
IDSs1/1Dss2

Drain Saturation Current Ratio (Match)

The drain saturation current ratio = Ipgss1/
IDSs2 x 100% measured at specified drain-source
voltages.

1g1—2 (pA) Differential Gate Leakage Current
Differential gate leakage current = |Ig1—IG2l
measured at specified drain-gate voltage and drain
current.
1g1, G2 (pA) Gate to Gate Reverse Leakage Current 161,62
/

The gate to gate reverse leakage measured at a
specified voltage monolithic dual with diode isola-
tion shown.

V1,62

7évs1,sz
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APPLICATION NOTE

DUAL FET PARAMETERS

VGs1—2 (mV)
or AVGS, Vos:
Vas1-Vas2l

Differential Gate-Source Voltage

. x v
The differential gate-source voltage, measured at a L o8 j
specified drain-gate voltage and drain current. _[ﬂ; — _I_ 4.__L

AVGgs1-2 (uv/°C) Differential Gate-Source Voltage Drift

or A'VGS-l_ ' HEAT HEAT

VGs2l/AT The differential gate-source voltage drift is the Voe

AV s/ AT change in the differential gate-source voltage with _I_
a change in device temperature at a specified -
operating condition.
AVes _ |IVGS1-VGs2)IT1 — (Vas1-Vas2liT2
AT T1-Ta.
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HEREIN TO IMPROVE RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE
APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS
PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body, or
(b) support or sustain life, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
result in significant injury to the user.

A critical component is any component of a life support
device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or
system, or to affect its safety or effectiveness.
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