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Selecting the Best JFET for Your Application

Introduction

This application note contains design curves for all of
Fairchild Semiconductor discrete JFET processes. JFET
process characteristics provide complete information on all
processes, including all parts manufactured from a particular
process.  This can greatly aid device selection or
substitution. In all cases, temperature and Vgs(0ff)
distribution data is provided to facilitate worst-case design.
In addition, a complete list of all device types supplied from
this process is included to aid in cross reference searches
and the selection of preferred device types. Preferred parts
are shown with gray overprinting. The curves in this section
should be considered typical of the process supplied by
Fairchild Semiconductor. Every effort is made to keep the
process in tolerance with the published graphs, but the exact
distribution of any specific lot of material is not guaranteed.

How to use the Application Note

The following suggested procedure will help you find the
device you need.

Part Number Known: Go to the Fairchild web site and
type in the part number. If alternate type is required, refer to
the online cross reference guide.

Specification Known: Refer to Figure 2, "JFET Process
Family Tree" on page 4 of this application note to find the
most compatible process. Then turn to Figure 3, “JFET
Process Comparison Curves”, on page 6 to compare the
specifications of each process type. Finally, turn to page 16
for a detailed listing of process characteristics and specific

device type numbers available in that process. Take special
note of preferred part types. Full data sheets are available on
line.

Application Known: Turn to "Choose the Proper FET" and
Figure 2, "JFET Process Tree" on page 4. Also Table 2,
“Advantages of Using JFET by Application on page 3.
Finally, refer to 0, “Applications and Their Parameters in
Approximate Order of Importance” on page 2 as needed.

None of the Above: Contact local representative or regional
office for assistance.

JFET Application Guide

Fairchild Semiconductor manufactures a broad line of
silicon junction field effect transistors (JFETs). Fairchild’s
JFETSs provide excellent performance in many application
areas such as RF amplifiers, analog switching low input
current amplifiers, ultra low noise amplifiers and
outstanding matched duals for operational amplifiers input
applications.

Table 1 is a guide to enable the user to determine what
parameters are important in each application. This followed
by a listing of JFET Parameter Relationships in Figure 1.
Table 2 lists many application advantages of JFETs by
application.
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gfso = K _LSS_
VGS(OFF)
VGs
9fs=0fso |1— ——
VGS(OFF)

Transconductance at
zero gate voltage in
terms of Ipss and
VGS(off)- K= 1.1 to
2.5. Typically 2 for N-
channel JFETs.

Variation in transcon-
ductance with gate bias.

Figure 1.

K VGs(OFF)2
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IDss(VGs(OFF)—Vas)

K=05-0.9

fDST ~ rps @ 25°C (1 +
0.007 (AT))

JFET Parameter Relationships

Table 1. Applications and Their Parameters in Approximate Order of Importance
Low Low HIGH ANALOG AND
FREQUENCY Fgf_’t’gﬁ:n EL:;;S(;':"EEJSER :mg’:::; NOISE FREQUENCY | OSCILLATOR D':;i':fg;:‘“ DIGITAL
AMPLIFIER AMPLIFIER | AMPLIFIER SWITCHING
Yis Yis Ic Ipz en Re(Yfs) Yis IVgs1-Vas2l "DS(ON)
Ipss [c] Yis Y#s@lpz 1G, in Re(Yig) IDss AlVas1—-Vas2l ID(OFF)
AT
VGS(OFF) Crss bz VGs @ Ipz Yis NF Crss Ciss
Ciss Ciss en e} IDss Crss Ciss ilg1-1g2l Crss
Crss Ipss dos BVGss VGS(OFF) Re(Yos) VGS(OFF) IG VGS(OFF)
en VGS(OFF) 'Dss BVGss Yis BVGss
BVGss BVGss VGS(OFF) Yis1/Yts2
1Yos1—Yos2!
CMRR
VGS(OFF)
2 - « -
In = } i VGs Variation of drain cur- gfs = 9fso VID/IDSS Variation in transcon-
D =IDSS -V_G_—S(OF_—F) rent with gate bias. ductance with drain
Square .. low transfer current.
characteristic.
1 Relationship  between
2 Ipss Gate-source cutoff vol- DS ey rps and gfs in the triode
VGS(OFF) = tage in terms of Ipsg % region (i.e., Vpg <
9fso d
and gfso- VGS(OFF)-
| 1/2 = - ; ;
VGs=VGs(OFF) [ 1— D\ \ Gatesource voltage in rpg ~ DS(0) Variation of drain resis-
IDSS terms of operating cur- VGs tance with gate bias in
rent Ip, Ipss, and 1= s terms zero bias resis-
VGS(OFF) tance  (rpgo) d
VGS(OFF)- DSO an
VGS(OFF)-

Variation of drain re-
sistance in terms of
VGs, and VGS(OFF)
IDSS.

Variation of ON resis-
tance as a function of
temperature.
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Table 2. Advantages of JFET by Application

APPLICATION NOTE

APPLICATION ADVANTAGES FINAL ASSEMBLY WHERE USED
DC Amplifiers High Z;, Transducers, military guidance
Low drift duals systems, control systems, temp
Low noise indicators, multimeters

Low frequency
amplifiers

Operational
amplifiers

Medium and high
frequency
amplifiers

Mixers — 100 MHz
and up

Oscillators

Logic gates

Choppers

AD Converters
Multiplex switching
(arrays) and sample hold

Relay contact
replacement

Voltage variable
resistor

Current limiters
Sources

Small coupling capacitors
Low noise, distortion
High input impedance

Summing point essentially
zero. Low device noise.
Less:loading of transducers

Low cross modutation
Low device noise
Simplified circuitry

Low mixing noise
Low cross modulation

Low drift

Virtually infinite fan in
Simplified circuitry
Zero storage time
Symmetrical

Zero offset

Low leakage currents
Simplified circuitry
Eliminates input transformers

Improved isolation of input
and output. Zero offset.
Symmetrical. Low resistance
Simplified circuitry

Solid state reliability
Zero offset, High isolation
Symmetrical

No inductive spring

No contact bounce

High repetition rate

Symmetrical

Solid state reliability
Functions as variable resistor.
Low noise. High isolation
Improved resolution

Two lead simplicity
Wide selection range
Low voltage operation

Sound detection, microphones,
inductive transducers, hearing aids,
high impedance transducers

Control systems, potted op amps,
test equipment, medical electronics

FM tuners, communication received
scope inputs, most instrumentation
equipment, high impedance inputs

FM tuners, communication receivers

Transmitters, receivers, organ

Guidance controls, computer market
mini military teaching aids, traffic
control, telemetry

Op amp modules guidance controls
instrumentation equipment

Control system, DVM's and any read-
out equipment, medical electronics

Test equipment, airborne equipment
instrumentation market

Organ, tone controls, control ckts to
input operational amplifiers

Hybrid circuits, amplifiers, power supply
protection, timing ckts, voltage
regulators
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Choose the Proper JFET

Fairchild Semiconductor utilizes 17 different JFET
geometries to cover, without compromise, the full spectrum
of applications. Specific part number characteristics are
summarized into application areas further on within this app
note. In addition, this app note includes process comparison
charts which graphically indicate the typical values of a
given parameter for all geometries under identical test

APPLICATION NOTE

conditions. Detailed data on each process, along with a list
of all part numbers manufactured from each process, is also
supplied.

Figure 2, gives a look at the characteristics for each process
type to help the designer select the process that best meets
his requirements. Table 3 shows which application the
process was designed to best serve. After narrowing down
the process types, it is suggested that the process sheets and
specific part number characteristics be consulted.

N-CHANNEL SINGLES

P-CHANNEL SINGLES

N-CHANNEL DUALS

I

|

GENERAL PURPOSE AMP

P50 — g¢ 3—7 mmhos
Ipss 1-20 mA

P52 — g¢ 0.5—3 mmhos
Ipss 0.1—10 mA

P55 — g¢ 0.8—5 mmhos
Ipss 0.5—17 mA

GENERAL PURPOSE AMP

P88 — gt 4—17 mmhos
Ipss 5—90 mA

P89 — g 1—4 mmhos
Ipss 0.3—20 mA

GENERAL PURPOSE

P83 —Ig 3 pA @20V

g5 0.85 mmho @ 0.2 mA
P94 — ig 1pA @35V

CMRR 125 dB

I

l

RF/VHF/UHF

SWITCH/CHOPPER

ULTRA-LOW INPUT CUR

P50 — G, 12 dB @ 400 MHz
g¢s 5.5 mmhos

gt 19 mmhos

P88 — rps 50—200 ohms

P90 — G, 11 dB @ 450 MHz _— I°‘°§§’5?,pA gfs 175 umho
s 8 mmhos — Tps 450 ohms P86 — Ig 0.1pA
P92 — Gy, 12 dB @ 450 MHz borr) 20 pA gfs 500 umho

P84 — 1pA@ 25V

ULTRA-LOW LEAKAGE AMP

P50 — lgss 5 pA @ 20V
gs 3—7 mmhos

P53 — lgss 0.3 pA @ 20V
gss 0.08—0.3 mmhos

LOW FREQ-LOW NOISE AMP

P50 — e, 8 nV/A/Hz @ 10 Hz
Ci 3 pF

P51 — e, 6 nV/A/Hz@ 10 Hz
gss 20 mmhos

I

SWITCH/CHOPPER

P50 — rpg 100500 ohms

IoorFF) 5 PA
P51 — rps 20—100 ohms

Iporr) 15 pA
P58 — rps 3—20 ohms

Iporr) 50 pA

Figure 2.

l

WIDE BAND-LOW NOISE

P93 — g 6 mmhos @ 5 mA
Cis 4.2 pF

P96 — gix 9 mmhos @ 2 mA
Cis 10 pF

LOW FREQ-LOW NOISE

P95 — e, 8nV/A/Hz @ 10 Hz
gss 1—4 mmhos

P96 — e, 7 nV/A/Hz @ 10 Hz
gt 10—22 mmhos

All values are typical

The JFET Process Family Tree
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Rev. 1.0 « 7/20/15

www.fairchildsemi.com



AN-6609 APPLICATION NOTE

Table 3. Part Number and Process Application Recommendations

T 7 Y 9 ~ & 8 »
- - | | ! foe]
ot BB 2 8§ § 2 g 2 ° g
g8 22 2 §_ 9 B e 3 & g
POPULAR PRODUCT 33 % % &3 & & e = & g8 & e 8
YRS sEE? 3 2d9r 1113 $ 8197 %R & 3 8 % 7 %
€ eg 8 EC B S 83 S 7T 8T 8 5 1 : 3 2 3 &
33 88 ¢ ST 83 & 8 8 & 8L & B8 & B & B 8 B
N§ &% % RS &8 & &8 & S &85 &8 & 8 & £ & & =
PROCESS DESIGNATION 50 51 52 53 55 58 83 84 86 88 89 90. 92 93 94 95 96 98
Low Current Amplifier S P S P P R P P
Low Freq Ampli < 100 Hz S P S P
High Freq Ampli > 100 MHz P P P P P
General Purpose Amplifier 4 P P P
Low Noise Amp (10 Hz ep) S S S S P P P P P
Low Noise Amp > 50 MHz P S P P P P
High Frequency Mixer P P [
Dual Diff Pair P P P [ 3 S P P
AGC Amplifier P P
Electrometer Preamp P [ P p S
Microvolt Amplifier P P P P P
Low Leakage Diode P
Diff/Angle Ended Inp. Staa. P P P ] -] P P
Active Filter P S P 8
Oscillator P S P S P P
Voltage Variable Resistor P P S P P P P
Hybrid Chips P p [ P [ 3 P P P P
Analog/Digital Switch P P P S S
Multiplexing R P S S P
Choppers P P P P
Nixie Drivers
Reed Relay Replacement P
Sub pA Dual Diff Pair P P
Sample-Hold P P S S P P
Buffer Interface to CMOS P P
Matched Switch S S s P p
HF > 400 MHz Prime P P
Current Limiter P P
Current Source P S P S
P — Prime Choice S — Secondary (Alternate) Choice
© 1977 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Dual FET Transconductance vs Cutoff
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| i |
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P96

l
‘} P93

|
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T P95

P84

AT

I

-1 -2 -3 -4-5-6-7-8-9-10

Ipss — DRAIN SATURATION CURRENT (mA)

gss — TRANSCONDUCTANCE (mmho)

100 oss(! PO2(N) |
0 [
/ P50(N)
| P51(N) S0 e ps5(N)
v/4 =~ |
10 'PBQ(P)T P52(N)
5 1 1 ]
N — N-Channel
P — P-Channel
1 P53(N)
0.5 /
A = o
Ta =25°C —
01 LI L1

Voltage
100 l
T
A psin)
= P92(N)
10 ‘ PBI?(P)
5 ~_[ — P90(N) ]
e 1 pso(N)
s S pssin) 4
NLGE
1 P52(N)
0.5
P53(N)
0.1 |

APPLICATION NOTE

Single FET Drain Saturation Current vs
Cutoff Voltage

~1 -2 -3 -4 -5 -6 -7 -8 -9 ~10
Vgs(orr) — GATE-SOURCE CUTOFF VOLTAGE (V)

Single FET Transconductance vs Cutoff

Dual FET Gate Leakage Current vs

Drain-Gate Voltage

-1 -2 -3 -4 -5 —6 -7 -8 -9 10
Vas(ors) — GATE-SOURCE CUTOFF VOLTAGE (V)

1000 P
< 500 F AT
= C = CASCODE
= IP93
e 100 Il P96 :#’83 —
< 50
(=]
w / "]
g 10 — // y.4 I/P95 ]
|
" P94(c) —
[
<t
T 05
o . P84(C) |
0.1 |
0 5 10 15 20 25 30 35
Vpg — DRAIN-GATE VOLTAGE (V)
Figure 3. JFET Process Comparison Curves
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Single FET Gate Leakage Current vs

Drain-Gate Voitage ON Resistance vs Cutoff Voltage
1000 . T I 3 1000 —x- T 1
= P50(N ’: 41 N o =25°C ]
< 500 (N = P51(N) —— o) w500 T|A -
= paoN) Y /| 4 =
= 7/ << P52(N)
w 100 _ 7 P55(N)
< 50 — o) /A PS5 17 —p8s(P) Z 100 P50(N)
3 . o P9O(N), P3(D)
w =2 50 | PBB(P) ]
I 10 y 4 L ps2(N) | Pa7(D
~ y 4 (] l
< 5 P89(PV = P51(N), P96(D)
o S 10 e 1
=1 /| = — [ ps8(N)
g TA =25°C = N — N-Channel
0.5 1 < P — P-Channel
I // N — N-CHANNEL o | D~ Dual N-Channel
© ; I — Quad P-Channel
- 01 * ? - P']CHANINEL 2 i Q| qu lhannel
0 5 10 15 20 25 30 35 . 0 -1 -2 -3-4-5-6-7-8-9-10
Vpg — DRAIN-GATE VOLTAGE (V) Vgsiorr) — GATE-SOURCE CUTOFF VOLTAGE (V)
Single P-Channel FET Process Distribution Single N-Channel FET Process Distribution
IDSS vs gfs _ IDSS vs gfs
= 100 T < 100 T L I
B £ — T, =25°C ;
E 50 : ~ 50
e / = /psi
=2 P88 L
w / (o
c 10 < 10
s 5 3 5
; // g P5
S )4 =
e 1 7 /P89 =
= 05 3 F
= 5 / = 05 /
= <T
< o
o
= 01 S o /gs
< 0.05 < 0.05
= i
g 0.01 2 0.01
£ 0.01 05 1 5 10 50 100 - 0.1 05 1 5 10 50 100
gts — TRANSCONDUCTANCE (mmho) gt — TRANSCONDUCTANCE (mmho)

Monolithic Dual FET Process Distribution
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|
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gts — TRANSCONDUCTANCE (mmho)
Figure 4. JFET Process Comparison Curves (Continued)
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JFET Characteristic Selection Guide
Table 4. N-Channel Selection Guide: Switches and Choppers

APPLICATION NOTE

:‘\Ilsss .I,GS ID(off) Vo Ipss *ds(on) Ciss Crss ton | toff
Type Gbo bGo (A) g VDs  Vas wv) Vps Ip (mA) Vps (2 g Ip | ®F) _Vps Ves | (BF) g Vbs VGs | (ns) | (ns) Process
No. V) @ g [(A) @ Vog | o € ) v | Min Max® (V) mA) | Min Max © (v) | Max (mA) | Max @ (V) (V) [ Max V) (V) [ Max [max | N
Min @A) Max (V)
2N3824 | 50 1 o1 30 | o1 15 -8 8 15 1 250 6 50 3 o -8 55
2N3966 30 ) 1 20 0.1 10 ~7 4 6 10 10 2 20 220 6 20 0 1.5 0 =7 50
2N3970 | 40 1 Jo2s* 20 | 025 20 -12 |4 1 20 1 |s 150 20 |3 1|2 20 o 6 o -12]| 2 |30 51
2N3971 | 40 1 lozs* 20| 02 20 12 |2 5 20 1 |25 75 20 |60 1 |2 20 o 6 o 12|30 |60 51
1 20 0, 20 0 0 100

2N4857A

25

2N5555 25 10 10 12 (10) 15 15 150 5 15 0 =10 10‘ 50
e Note. JAN qualified per applicable MIL-S-19500 specification.
BVgss “
BVGDo ':?)zso ID(off) Vp Ipss fdslon) Ciss Crss ton | toff
m” W e ig | e vpg | ™ e VoG | Ves V) @Vbs b (mA)  _Vps | () g Ip | (PF) g VDs | Vas | (PF) o VDs | VGs | (ns) | (ns) "’,‘;‘”"
= A | Max W) Max \% (V) | Min  Max ° (V) (nA) |[Min Max~ (V) Max (mA) | Max (V) (V) | Max (V) | (V) | Max | Max 9

2N5653
2N5654

PN4859

25

25

51

30 11 15 | 1 -10| 4 0 15 5 50 0 8 o | -10
PN4860 | 30 1| 15 | 1 15 [ <10 2 6 15 5 20 100 15 | 40 18 0 -10 | 8 0o | -0 10] 50 51
PN4861 | 30 1] 15 | 1 5| -10| 08 4 5 5 |8 80 15 [ 60 18 0 -10 | 8 o | -10| 20| 100 51
TIS73 30 1 2 15 | 2 15 | -10 0 15 4 50 15 | 25 18 0 ~10 | 8 o |-10f9 |25 51
TIS74 30 1 |2 15 | 2 15 | -10 6 15 4 20 100 15 | 40 18 0 -10 | 8 0o | -10] 10| 50 51
TIS75 30 1 ]2 15 | 2 15| -10| 08 4 15 4 8 80 15 | 60 18 0 -10 | 8 0o [ -10] 20| 100 51
U1897E | 40 1 | o2 20 5 0 20 1 30 20 | 30 1 16 204 0 5 0 | -20 | 25| 40 51
‘U1898E | 40 1]o02* 20 3 7 20 1 15 20 | 50 1 16 20| 0 5 0 | -20| 35| 60 51
U1899E | 40 1 | o2 20 1 5 20 1 8 20 | 80 1 16 20| 0 5 0 | 20| 60| 80 51
© 1977 Fairchild Semiconductor Corporation www.fairchildsemi.com
Rev. 1.0 « 7/20/15 8
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Table 5. N-Channel Selection Guide: RF, VHF, UHF Amplifiers

APPLICATION NOTE

BV, ! NF
sts IGSS vp Ipss Re Vs RelYos) Ciss Ciss L =ik
T-‘um il gDOlG ol Dgovoc V) @Vps Ip| (mAl @Vpg | (mmho) @ Freq | (umho)@ f | (pF) @Vpg | Vgs | (pF) @ Vps| Vgs GF'N Pr:ms
0, " - 0.
: Mi M V| i \ V) \Y V
oo ] Mo ) in ax (V) (nA)| Min  Max (V) Min (MHz) | Max  (MHz) |Max (V) | (V) | Max v | V) N ]
2N3819 | 25 1|2 15 8 s 2 |2 2 15| 16 100 g8 15 |0 4 5|0 50
2N3823 | 30 1 |os 2 8 5 5 |4 20 15| 32 200 200 200 [6 15 |0 2 5o 25 100 | 50
2N4223 30 10 | 0.25 20 0.1 8 15 25, 3 18 15 2.1 200 200 200 6 15 0 2 1510 5 200 50
2N4224 | 30 10 |05 20|01 8 B 5 |2 20 15| 17 200 200 20 [6 15 |0 2 5o 50
2N4416 | 30 1 oa 20 6 5 1 |5 15 15 | 4 400 10 400 |4 15 [0 08 15| 0 4 400 | 50

e Note. JAN qualified per applicable MIL-S-19500 specification.

BVGss lass Vp Ipss Re Y RefYos! Ciss Crss nd _

Tye | BVGDO 'nGo M @Vps Ip | (mAl @Vpg |(mihol @ Freq | Mhol@ f | (oF) @Vpg | Vgs | (oF) @ Vps [Ves |BV@R6 T | rocess
No. |V @ Ig Al @ VDG i o (v) (oAl |Min Max V) | Min (M2 | Max D) [Max (V)| W) [Max ) | V) Fre | No.
Min  (pA)]| Max V) Max  (MHz)
w02 |25 1 |2 " 8 15 2 |2 2 1] 16 00 [0 20 |7 w5fo [3 5o 50
W16 |25 1 |1 0|05 4 B 5|4 10 15| 25 oo 5 )0 |2 wlo |4 a0l s
wri? |25 1 |1 0|2 6 15 5|8 2 5|4 o000 5 150 |12 )0 |4 40| s
weF108 |25 10 |1 5 05 8§ 15 qu|1s 2 15| 16 w0 | 20 100 [65 w0 |25 1o [3 1w00] s
a3 {30 1 Jos 2|01 8 15 1 |3 18 15| 27 20 | 2w 200 |6 w0 |2 5o |5 20| s
pvaze [0 1 los 2 ot 8 15 5 {2 20 5| 17 20 | 20 20 |6 wfo |2 5o 50
ast6 [0 1 Jo1 6 15 1 |5 15 15| 4 40 | 00 400 |4 |0 |08 ws|o |4 40| 50
we |2 1joss |1 6 10 1 [12 6 1] 10 oo0r| 150 10 [5 0| tom o |1oma| 8 40| o2

1 1 i 90
U320 20 1 ]3 15 | 2 10 B im | 100 500 15 75 0.001 3 0| 10 15 0 |10 25 30 58
us2t 25 113 16 ] 1 4 5 m |80 250 15 75 0.001 30 0| 10 15 0|10 25 30 58
U322 25 143 15 ] 3 10 5 im | 200 700 15 75 0.001 3 0| W 15 0|10 25 30 58
© 1977 Fairchild Semiconductor Corporation www.fairchildsemi.com
Rev. 1.0 « 7/20/15 9
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Table 6. N-Channel Selection Guide: Low Frequency — Low Noise Amplifiers

Type BVGss IGss VGS(OFF) Ipss gfs (RelYgg) Goss Ciss Crss 200 Process
No. V)@ Ig [(hA)@ vpg| (V) @Vps Ip (mA} @ Vpg (mmho)  Vpg f (umho) Vps | (PF) @Vps [Vgs| (pFI@Vpg nVAHz @ f No.
Min  (xA) | Max (V) | Min  Max ) (nA) | Min Max v) Min  Max (V) (MHz) Max V) | Max (V) v) Max (V) Max (Hz)
2N4393 40 1.0 | 01 20| 05 30 20 1.0 | 5.0 30 20 12 20 0.001 14 20 0 3.5 5.0(GS) 8.0 10 51
2N5556 30 10 0.1 151 02 40 15 10 | 05 25 15 1.5 6.5 15 0.001 20 15 | 6.0 15 0 3.0 15 35 i0 50
2N5557 30 10 0.1 151 08 560 15 10 | 20 50 15 1.5 6.5 15 0.001 20 15 | 6.0 15 0 3.0 15 35 10 50
2N5558 30 10 0.1 15| 16 6.0 15 10 [ 40 10 15 15 65 15 0.001 20 15 | 6.0 15 0 3.0 15 35 10 50

PN4393 40 1.0 | 01 2 05 30 20 1.0 | 50 30 20 12 20 0.001 14 20 0 35 5.0(GS) 8.0 10 51

Table 7. N-Channel Selection Guide: Ultra Low Current Amplifiers

BY, |

iedilr | Biorn | ok Y Ioss s Gos s Crs Wy p

e | g°°| o Pg°v W) @Vps Ip| Al @Vps| (umhol @Vps | (amho) Vs | (Fl @ Vs | Vgs | (FI@ Vps | Ves|| = e g
i (MGA) n’;ax (3? Min Moo (V) (AN Min Max (V) | Min Mac (V) | Max (V) [Max (V)| ) | M) | | WRFET

© 1977 Fairchild Semiconductor Corporation
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Table 8. N-Channel Selection Guide: General Purpose Amplifiers

APPLICATION NOTE

BV, | [
lsv::zs | - VP 'Dss G'S GOSS ciss crss N &
o M. °|G i DgOVDG v) @Vps Ip (mA)  @VDS | (mmho) @Vpg| (umho)@Vpg [ (PFI@ Vpg | Vgs | (WF)@ Vpg | Vgs E B Process
Mi | Mi i

Type Min wh | Max ) in ~ Max (V) (ALl Min  Max (V) | Min Max (V)| Max (V) [Max (V) | (V) | Max (V) | (V) Max  (Ha) No.
2N3069 *50 1|1 30 95 30 1000 2 10 30 |1 25 30 80 30 15 0 =12 | 15 30 0 125 1000 52
2N3070 *50 111 30 45 30 1000| 05 25 30 | 075 25 30 30 30 15 0 -8 1.5 30 0 125 1000 52
2N3368 *40 1 |5 30 15 20 1000|2 12 30 |1 4 30 80 30 20 8 3 30 0 52
2N3369 *40 1 |5 30 6.5 20 1000 05 25 30 (06 25 30 30 30 20 8 0 3 30 0 52
2N3370 *40 1|5 30 32 20 1000( 0.1 06 30 [03 25 30 15 30 20 8 0 3 30 0 52
2N3436 *50 1 |05 30 98 20 1000 3 15 2 |25 10 20 35 30 18 0 -10 | 6 30 0 100 1000 55
2N3437 *50 1 105 30 48 20 1000f{08 4 20 [15. 6 20 20 30 18 0 -6 6 30 0 100 1000 55
2N3438 *50 1 105 30 23 20 100002 1 20 |08 45 20 5 30 18 0 -4 6 30 0 100 1000 55
2N3468 *50 1 1025 30 78 20 1000( 3 15 20 |25 10 20 35 30 18 0 -0 5 30 0 225 2 52
2N3459 *50 1 1025 30 34 20 1000) 08 4 20 |15 6 20 20 30 18 0 -6 5 30 0 155 20 52
2N3460 30 18 20 1000f02 1 20 | 08 45 20 5 30 18 0 5 30 0 155 20 52

.
5
=

2N3821 4 05 6 0 0
2N3822 50 1 101 30 6 15 5 2 710 15 |3 6.5 15 20 15 6 15 0 3 15 0 200 10 55
2N3967 30 1 {01 20 2 5 20 1 25 10 2 |25 20 35 29| 6 20 q 13 20 [ 84 100 50
2N3967A 30 1 101 20 2 b 20 1 25 10 2 | 25 20 35 209] 5 20 g 1.3 20 ) 160 10 50
2N3968 30 1 |oa 20 3 20 1 1 5 20 |2 20 15 20 5 20 |+ |13 20| t | 8 100 50
2N3968A 30 1 101 20 3 20 1 b 5 2 |2 20 15 20*4 5 20 A% 1.3 20 t 160 10 50
2N3969 30 1 101 20 1.7 20 1 04 2 2 |13 20 5 20tt] 5 20 tt 1.3 20 q 84 100 50
2N3969A | 30 1 ]oa 20 17 20 1 |o4 2 20 |13 20 5 20 5 20 | 1t |13 20| ¢ | 160 10 50
slp=1mA Tip=500kA qIp=2504A ©&lp=100uA **Ip=100cA TTIp=40uA
,:\‘IIGSS I'GSS Vp Ipss Gys Goss Ciss Crss NV °n

Transistor - @GD"l i °§°V v} @ vps Ip (mA)  @VDS [ (mmho) @Vpg | (umhol@ Vps | (pFI@ Vps | Vgs | PFI@ vps | vas (/f)@ y Process

Type - (M‘i T o (3? Min  Max (V) (0A)| Min Max (V) |Min Max (V) | Max (V) [Max (V) | (V) | Max  v) | () M.: “'::; No.
2N4220 30 10 |0.1 15 4 15 A 0.5 3 15 1 4 15 10 15 6 15 0 2 15 0 55
2N4220A 30 10 |0.1 15 4 15 il 05 3 15 1 4 15 10 15 6 15 0 2 15 0 115 100 55
2N4221 30 10 [ 0.1 15 6 15 2 | 2 6 15 2 5 15 20 15 6 15 0 2 15 0 55
2N4221A 30 10 | 0.1 15 6 15 A 2 6 15 2 5 15 20 15 6 15 (] 2 15 0 115 100 55
2N4222 30 10 | 0.1 15 8 15 A 5 15 15 25 6 15 40 15 6 15 0 2 15 0 55
2N4222A 30 10 | 0.1 15 8 15 A 5 15 15 25 6 15 40 15 6 15 0 2 15 0 115 55

2N5103
2N5104
2N5105

2N5556
2N5557
2N5558

MPF103 25 1 15 6 15 1 1 5 15 |1 5 15 50 15| 7 15 |0 3 0 55

MPF104 25 1 15 7 15 1 9 15 |15 55 15 50 15 7 15 0 3 15 0 55

MPF105 25 1 15 8 15 1 4 16 15 |2 6 15 50 15 7 15 | 0 3 15 0 55

MPF109 25 10 |1 15 0.2 8 15 10 05 24 15 0.8 6 15 75 15 7 15 0 3 15 0 115 1000 55
© 1977 Fairchild Semiconductor Corporation www.fairchildsemi.com
Rev. 1.0 « 7/20/15 11
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Table 8. N-Channel Selection Guide: General Purpose Amplifiers (Continued)

APPLICATION NOTE

BV, [}
svg:z l::f) Ve 10ss Sts Goss Ciss Crss "
Transistor | (y) @ 16 | Al @ Vpg (v) @ Vps Ip (mA) @ vDS (mmho) @ Vpg | umho)@ Vpg | (BFI@ Vpg | Vgs | (PF)@ Vps | Vgs i lo Freq | Process
Mi M V| A} | Mi i M M:
Type e iz i W in ax (V) (nA) [Min  Max (V) | Min ax (V) ax (V) | Max wv) (V) | Max [\ m\" Max'  (Hz) No.
MPF111 20 10 | 100 10 05 10 10 1000 0.5 20 10 0.5 10 200 10 50
MPF112

PN4220 30 4 6 0 2 0
PN4221 30 10 |1 15 6 15 1 2 6 15| 2 5 15 20 15| 6 15 | o 2 15 |0 55
PN4222 30 10 |1 15 8 15 1 5 15 15| 25 6 15 0 15| 6 15 | o 2 15 [0 55
PN4302 30 1|1 10 4 20 10 |05 5 20 | 1 20 50 2| 6 20 |0 3 20 (o0 100 1000| 52
PN4303 30 1|1 10 6 20 10 |4 10 2| 2 20 50 20| 6 20 |0 3 20 |0 100 1000| 62
PN4304 30 1|1 10 10 20 10 |05 15 20 | 1 20 50 20| 6 20 |0 3 20 [0 125 1000| 52
PN5163 2 1 |10 15 | 04 8 15 1000 1 40 15| 2 9 15 200 15| 12 15 | o 3 15 |0 50  1000| 50
TIS58 25 1 |a 15 | 05 5 15 20 |25 8 15| 1.3 4 15 6 15 | 2mAl 3 15 | 2mA 50
TIS59 25 1] a4 15 | 1 9 15 2 |6 25 15 | 13 15 6 15 | 2mAl 3 15 | 2mA 50
Table 9. N-Channel Selection Guide: General Purpose Dual JFETs
OPERATING CONDITIONS FOR THESE CHARACTERISTICS
op.cHap, Vest2! DRIFT Gts Goss CMRR Vg Vo Ipss Gts Goss IGss Ciss Crss BV en loss Gt Goss12 lG1iGz|
Type Vog o YOS VO oa) | umhos | wmho) (@B () ) mA) | (mmho) | (umho) | (bAI@VDG | (F) (pF) (V) | (VAHD @ ¢ [ Match Match (xmho) 125°C | FEEes
No. Vv way ™ A;’GS Max [ Min  Max| Max  Min Min Max | Min Max| Min Max| Min Max [ Max | Max (v} Max Max  Min | Max Hz) | % % nA)
lax lax
2N3921 10 700 5.0 10 250 1500 20 30110 10 156 78 35 1000 30 18 6.0 50 100 1.0k 5.0 83
2N3922 10 700 5.0 25 250 1500 20 ~30]10 10 16 75 35 1000 30 18 6.0 50 100 1.0k 5.0 83
2N3934 10 200 5.0 10 100 | 300 5.0 See 2N3954-6 as an improved replacement
200 5.0 25 5.0 See 2N3954-6 as an improved replacement
0. 0 m‘»‘ .

54.6 as an improved

10
2N4083 10 See 2N3954-6 as an improved replacement
2N4084 20 05 4.0 30[10 10 [ 15 75 35 | 1000 30 18 60 50 83
2N4085 20 30|10 10 | 15 75 35 | 1000 30 18 60 50 83
OPERATING CONDITIONS FOR THESE CHARACTERISTICS
v, 2! RIFT -
OP. CHAR. 'GS12 (Dw”c) G Gy Goss CMRR Vg Ve Ipss Gys Goss Igss Cis [ Crss | BV _En Ipss Gts Goss12 lgrlgz 5
Type Vog o °v5) “v (pA) | umhos | (umho)  (dB) ) V) (mA) (mmho) | {umho) [ (pA)@Vpg | (F)| (pF) | (VI | (aV/yH2) @ 1 [ Match Match (umho) 125°C | Piocess
No. W) (wA) ';' AM“is Max | Min  Max | Max  Min  Min Max | Min Max [Min Max | Min Max | Max | Max (v} Max | Max | Min [ Max Mz | % % (nA) <
x

2N5045 | 15 200 5.0 67 05 45 |05 80 |15 60 25 | 250 30 80 |40 | 50 | 200 10 5.0 10 83
2N5046 15 200 10 133 05 45 |05 80 1.5 60 25 250 30 80 |40 50 200 10 10 2.0 83
2N5047 |15 200 15 200 05 45|05 80 |15 60 25 | 250 30 80 |a0 | s0 | 200 10 20 30 83

u231
U232
u233

U235

37

20 200 5.0 10
20 200 10 25
20 200 15 50
20 200 20 7%
20 200 25 100

£8888

35
See 2N3954 as an improved replacement

See 2N3955 as an improved replacement
See 2N3956 as an improved replacement
See 2N3957 as an improved replacement
See 2N 3958 as an improved replacement

83
83
83

83
83

© 1977 Fairchild Semiconductor Corporation
Rev. 1.0 « 7/20/15
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AN-6609 APPLICATION NOTE

Table 10. N-Channel Selection Guide: Low Frequency — Low Noise Dual JFETs

OPERATING CONDITIONS FOR THESE CHARACTERISTICS
Vgs1.2! DRIFT
OP. CHAR. 3:'52 Prendiay Gy Goss CMRR Vgs Ve Ipss Gys Goss Igss Ciss Crss BV ey Ipss Gfs Goss12 IGi1lG2
Type Vpg o (V) AV (pA) umhos (umho)  (dB) ) w) (mA) (umho) (umho) | (pAI@ VDG | (PF) (BF) (V) | (nV/vHD @ § Match Match (umho) 125°C "m_"""'
No. [ R M.Gs Max | Min  Mex | Max  Min  Min  Max | Min  Max | Min Max [ Min Max | Max | Max (V) [ Max Max Min Max M2 | % % (nA)
x
20 200 50 50 100 | 500 1000 10 100 O .7 40 ) 05 75|10 40 10 250 30 | +25 +60 40 30 10 50 30 01 10 95
20 200 50 10 100 | 500 1000 10 100 0. ; 7 40| 05 75|10 40 10 250 30 | +25 +50 40 10 50 30 0.1 10 95
20 1.0 % 3 . X . 5|10 40 30 | +25 45, . 5.0 . 10
40 1.0 30 | 425 45, . 50
80 30 | +25 10

Table 11. N-Channel Selection Guide: Wide Band — Low Noise Dual JFETs

OPERATING CONDITIONS FOR THESE CHARACTERISTICS
op. crar, VGst2! DRIFT
- " Vos  wv/°C) ‘s Gis Goss CMRR Vgs Vo Ipss Gts Goss gss Ciss Crss BV _en Ipss  Gts  Goss12 'G1'G2 -
Type Vo o (mV) av, {pA) umhos (umho)  (dB) ) wv) (mA) (umho) | (umho) | (pA) Vpg| (pF) (BF) (V)| (nV//Hz@ ¢ Match Match (umho) 125°C No.
No. W owa O Mﬁs Max | Min  Max  Max  Min Min Max | Min Mox | Min Max | Min Max[ Max | Max © V) | Max Max Min| max (Hz) % % (nA)

Vgs12| DRIFT
© Vos  wv/C)
(mV)
Max

Gg Goss CMRR Vg lass Ciss Crss BV en loss  Gts  Goss12 161162

v umhos (umho)  (dB) v) (Al Vpg | (pF) (pF) (VI (nVl\/mJ@ f Match Match (umho)  125°C

AMaGs Max | Min  Max Max Min  Min Max i i i Max (V] | Max Max Min Max (Hz) (nA)
X

§Vpg =35V

Table 13. N-Channel Selection Guide: Ultra Low Leakage Dual JFETs

OPERATING CONDITIONS FOR THESE CHARACTERISTICS
2 Vgsi-2 AV, 1g1-1
& g::; 12 ey 16| G Gos Ves Vp Ipss [ Goss lgss Ciss| Crss | BVGSS | o 1oz o
,;':’ : (05 vjoc (PA) [ (mMho) («Mho) v) ) (mA) (mmho) | (umho) | (pA) @ Vgs | (F)] (BRI (V) ol N""”‘o
: Vog ' mv) Max Min Max  Min Max | Min Max | Min Max | Min Max | Max Max (V) | Max | Max Min e e
[\%} (kA)  Max Max Max
2N5902 | 10 30 5 5 3 50u 1 4 |06 5 5 2 | 3 40 2 84
2N5903 | 10 30 5 0 3 50u 1 4 |06 5 5 2| 3 40 2 84
2N5904 | 10 30 10 20 3 504 1 4 | o6 5 5 20 | 3 40 2 84
10 3 50 1 4 5 5 20| 3 2

© 1977 Fairchild Semiconductor Corporation www.fairchildsemi.com
Rev. 1.0 « 7/20/15 13
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Table 14. P-Channel Selection Guide: Switches

APPLICATION NOTE

. :::;f) ,Iscsz ID(off) Vp Ipss "ds Ciss Crss ton | toff
Transistor i i | ¥ (nA) @ Vps  Vgs (v}  @vps Ip (mA) @ Vpg | (2) @ Ip | (pFI @ Vpg | Vgs | (PF) @ Vps | VGs | (ns) | (ns) Process
Type ; G DG | Max (V) (V) [Min Max (V) (4A)| Min Max (V) | Max (mA)| Max (V) [ (V) | Max (V) | (V) | Max|Max Ne:

Min (uA) | Max (V)
2N3382 | 30 1 |15 0 | 2 5 6 |1 5 -5 1 33 10 | 300 88
2N3384 | 30 1 |15 30 | 2 5 6 |4 5 5 1 15 30 10 | 180 88
2N3386 | 30 1 |15 0 |25 5 10 |4 95 5 1 15 50 10 | 150 88
2N3993 | 25 1|12 5 |12 -0 10 |4 95 -10 1 10 10 6 -0 0 |45 0| 10 88
2N3993A | 25 1 |12 B | 12 -10 10 |4 95 -0 1 10 10 12 -0 o0 |3 o | 10 88
2N3994 | 25 1 [12e B |12 -0 6 |1 85 -0 1 2 10 6 -10| 0 |45 o | 10 88
2N3994A | 25 1|12 B |12 -0 6 |1 55 -0 1 2 10 12 -0 0 |3 0o | 10 88
2N5018 | 30 1|2 B ] 10 -5 12 -15 1 10 20 46 151 0 |10 0| 12| 3] 65 88
(2NS019 | 30 1|2 0 -5 7 -5 1 5 45 15 0 | %0 | 125 88

15

g ¢ : : o} 15 : : BE 0 o :

P1086E 30 1 2 20 10 -15 10 10 -15 .01 10 15 75 1) 45 -15 0 10 15 0 35 | 50 88
P1087E 30 1 2 20 10 -15 5 5 -15 .01 5 15 150 45 ~15 0 10 15 0 40 | 75 88
U304 30 1 |05 20 05 -15 12 5 10 15 1 30 90 16 85 27 -15 0 7 0 12 35| 35 88
U305 30 1 |05 20 7 3 4 15 1 15 60 15 110 27 -15 0 7 0 7 50 | 45 88
U306 30 1 |05 20 5 1 4 18 1 5 25 15 175 27 -15 0 7 0 5 60 | 80 88
o Note. JAN qualified per applicable MIL-S-19500 specification
Table 15. P-Channel Selection Guide: Amplifiers
en
BV, 1
y BV, o | o Vo IDss Ges Goss Ciss Crss 'i_Y
Tt g°°| i "g"v v  @vps Ip (mA) @ Vpg | (mmho) @Vpg |umhol@Vps | F) Vps | Vgs | ®F) | Vps Vas |\VHz )@ Frea | process
Type : G DG | Min  Max (V) (uA) | Min  Max (V) |Min Max (V) | Max (V) | Max (V) | (V) [ Max | (V) (V) | Max' (Hz) | No.
Min (kA) | Max V)

*2N2608 | 30 1] 10 30 1 4 -5 1 |og 45 5 1 5 17 -5 1 125 1000 | 89
2N2609 | 30 1| 30 30 1 4 -5 1 |2 10 5 25 5 30 1 125 1000 | 88
2N3329 20 10 | 10 10 5 -15 10 |1 3 10 |1 2 10/1mA| 20 10| 20 -0 1 125 1000 | 89
2N3330 | 20 10| 10 10 6 15 10 |2 6 10 |15 3 102mA| 40 10| 2 -0 1 126 1000 | 89
2N3331 20 10| 10 10 8 -15 10 |5 15 10 |2 4 10/5mA| 100 10 | 20 10 1 155 1000 | 89
2N3332 20 10| 10 10 6 15 10 |1 6 10 |1 22 10/1mA| 20 0] 2 -0 1 65 1000 | 89
2N4381 25 11 15 1 5 -5 1 |3 12 15 |2 6 15 | 75 15| 20 15 0 5 -15 0 |20 1000 [ 89
2N4382 | 25 1 15 25 9 -15 1 |10 30 15 |4 8 % [100 5] 20 -15 0 5 15 0 |20 1000 [ 88

e Note. JAN qualified per applicable MIL-S-19500 specification
BV, [
. BV:DSO |::’ A Ipss Gys Goss Ciss Crss NV °n
Tr:_r;s:ov W e lg |mal e Vo v) @Vps Ip (mA)  @Vpg | (mmho)l @Vpg|(umhol@Vpg | (pF) Vps | Vgs (pF)  Vps | Vgs ( \/;I__)@ E Procest
Min  Max (V) (uA) | Min M V) | Min M v) | m 2 )@ Frea

Min wad | mex W) in X M in ax (V) n ax (V) ax (V) | Max (V) v) Max v | v Mex | (Ha) No.
2N5020 25 11 5 [ 03 15 15 1 03 12 15 |1 35 15| 20 15 | 25 15 0 7 -15] 0 30 1000 | 89
2N5021 25 1 1 15 0.5 25 -15 1 1 35 15 15 6 15| 20 15 25 -15 0 7 -15| 0 30 1000 89

e ? S ss 7 s b 0

PNa3s2 [ 25 10 |10 15 s5 -0 1 [4 12 102 6 1] 10|20 -0 o0 s -0 o 80 100 | 8o

PN4343 25 10 | 10 15 10 -0 1 10 30 10 |4 8 0] 100 10| 20 -10 0 5 -10] o 80 100 88

PN4360 20 10 |10 15 07 10 -0 1 3 30 0 |2 8 10 100 10| 20 -10 0 5 -0 o 190 100 89

PN5033 20 10 | 10 %5 |03 25 -10 1 03 35 10 |1 5 10| 20 0| 25 -10 0 7 -10] o 100 1000| 89

U300 40 1 {01 20 |5 10 -15 00130 90 8 12 15 20 -5 15mAl 55  -15| 15mA | 40 1000 88

U301 40 1 |01 20 |25 60 15 001|15 60 7 1 15 20 -5 TmA | 55 -15| 55mA| 40 1000 | 88
© 1977 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Table 16. Pro-Electron JFETs: Amplifiers

APPLICATION NOTE

BVgss Igss Ve Vas 1 Ro(YEg) C; C, (dB) @N: =1k
Type No. (‘:Vg"’: (nx:)?:\?@ W evps (:31 V) @Vpg (;2) ) ss@v.,s il ® i (pF)(:lVDs ‘:3)5 (pF)EVDs ‘:\‘,‘f e o P"::“
Min (A) [Max  (v) [N Max ) Min  Max (V) Min  Max (V) |Min  Max (MH2) [ Typ (V) ve V) (H2)*
Max Typ (MHz)

BF244A | 30 1 |5 20 |5 8 15 10 4 22 15 200 2 65 15 |3 65 .001 4 20| 112 | 1 15 100 ] 50
BF2448 {30 1 |5 2|5 8 15 10 16 38 15 200 6 15 15 | 3 65 001 | 4 20 | -1 1120 | 1 15 100 | 50
BF244C |30 1 |5 2|5 8 15 10 32 75 15 200 12 25 15 |3 65 001 | 4 20| -1 11 2 | -1 15 100 | 50
BF245A |30 1 |5 20 (5 8 15 10 4 22 15 200 2 65 15 |3 65 001 4 2| -1 1120 |~ 50
BF2458 |30 1 |5 2 (5 8 15 10 16 38 15 200 6 15 15 | 3 65 .001 4 20| -1 11020 | -1 50
BF245C |30 1 |5 2 |5 8 15 10 | 32 75 15 200 12 25 15 |3 65 001 4 2| 112 |1 50
BF246A | 25 1 |5 15 [ 6 145 15 10 15 40 15 200 30 8 15 |8 001 | 11 1510 35 15 |0 51
BF246B | 25 1 |5 15 |6 145 15 10 30 70 15 200 60 140 15 |8 001 1M1 15]0 35 1510 51
BF246C |25 1 |5 15 |6 145 15 10 55 12 15 200 110 250 15 |8 001 1 15]0 35 15|0 51
BF247A |25 1 |5 15 |6 145 15 10 15 40 15 200 30 80 15 | 8 001 1M 1510 35 150 51
BF2478 |25 1 |5 15 |6 145 15 10 | 30 70 15 200 60 140 15 |8 001 1M 15|0 35 150 51
BF247C |25 1 |5 15 [6 145 15 10 | 55 12 15 200 110 250 15 |8 001 1 15(0 35 15 |0 51
BF256A |30 1 |5 20 5 75 15 200 3 7 15 | 45 001 7 20 | -1 75 800 | S0
BF256B | 30 1 |5 20 5 715 15 200 6 13 15 | 45 001 i 20 | -1 75 800 | 50
BF256C (30 1 |5 20 5 75 15 200 1 18 15 | 45 001 @ 20 | —1 75 800 | 50
BC264A | 30 1 10 20 |5 15 10 2 12 15 1000 | 2 45 15 | 25 001 40 15 | -1 12 15 | 40*  10* | 50
BC264B | 30 1 10 20 |5 15 10 4 14 15 1500 | 35 65 15 | 3.0 001 40 15| -1 12 15 |~ 40*  10* | 50
BC264C [ 30 1 10 20 |5 15 10 5 15 15 2500 | 50 80 15 | 35 001 40 15 | -1 12 15 | 1 40*  10* | 50
BC264D | 30 1 10 2|5 15 10 6 16 15 3500 | 70 120 15 | 40 001 40 15 | -1 12 15 | -1 40*  10* | 50
© 1977 Fairchild Semiconductor Corporation www.fairchildsemi.com
Rev. 1.0 « 7/20/15 15



AN-6609

JFET Process Characteristics

This section contains complete design curves for all of
Fairchild Semiconductor’s discrete JFET processes.
Temperature and Vgserr distribution data is provided to
facilitate worst-case design. In addition a complete list of all
device types supplied from this process is included to aid in
cross reference searches and the selection of preferred

APPLICATION NOTE

device types. The curves in this section should be
considered typical of the process supplied by Fairchild
Semi-conductor. Every effort is made to keep the process in
tolerance with the published graphs, but the exact
distribution of any specific lot of material is not guaranteed.

© 1977 Fairchild Semiconductor Corporation
Rev. 1.0 « 7/20/15
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AN-6609 APPLICATION NOTE

Process 50 N-Channel JFET

0.015
(0.381) 0.0032
™ @oe [
V
/ DESCRIPTION
g
0.004 Process 50 is designed primarily for RF amplifier
G {0102) and mixer applications. It will operate up to
0.015 450 MHz with low noise figure and good power
/ ? (0.381) gain. These devices offer outstanding performance
at VHF aircraft and communications frequencies.
5 6 Their major advantage is low crossmodulation and
intermodulation, low noise figure and good power
gain. The device is also a good choice for analog
switching where low capacitance is very important.
GATE IS ALSO BACKSIDE CONTACT
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ _ L =
Violtags BVgss Vps =0V, Ig =—1uA 25 40 Y,
Zero Gate Voltage _ _
Drain Current lpss Vps =15V, Vgg =0V 1.0 10 20 mA
Forward Trans-
aotidietancs Ofs VDS = 15\/, VGS =0 3.0 5.6 7.0 mmhos
Forward Trans-
eonductance Ofs Vpg = 15V, Ip =200 uA 1.1 mmhos
Reverse Gate Leakage lgss Vgs =20V, Vpg =0 -5.0 -100 pA
“ON"" Resistance ros Vps =100 mV, Vgg =0 100 175 500 Q
Pinch Off Voltage VGS(OFF) VDS = 15\/, ID =1nA -0.7 -3.5 -6.0 \%
Output Conductance Yos Vpg =15V, Ip = 1 mA, f=1kHz 10 umhos
Feedback Capacitance Ciss Vpg =15V, Vgs =0 0.7 0.9 pF
Input Capacitance Ciss Vpg =15V, Vgg =0 3.5 4.0 pF
Noise Voltage en Vpg =15V, Ip =1 mA, f=100 Hz 8.0 nV/y/Hz
Noise Figure NF Vpg =15V, Ip = 5 mA,
Rg = 1k, f=400 MHz el 440 e
Power Gain Gpg Vpg =15V, Ip =5 mA, f =400 MHz 12 dB

Examples of process 50 part numbers are as follows.  *Denotes preferred parts.

2N3823 *2N5484 PN5163 2N5949 BC264C
2N3966 *2N5485 MPF 102 2N5950 BC264D
2N4223 *2N5486 MPF106 2N5951 BF245A
2N4224 IN5555 MPF107 2N5952 BF2458B
*2N4416A 2N5669 MPF111 Bg264A BF256A
2N5078 2N5670 IN3819 BC264B BF2568B
2N5103 *J304 IN5248 BF256C
2N5104 *J305 BF244A
2NbiGo ENg2ss BF2448 QUALIFIED PER MIL-S-19500
2N5556 PN4224 BF244C
2N5557 *PN4416 TIS58 2N3823JAN, JANTX, JANTXV
2N5558 TIS59 2N4416AJAN, JANTX, JANTXV
© 1977 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Process 50

20

12

4.0

Ip — DRAIN CURRENT (mA)

7.0

6.0

5.0

4.0

3.0

2.0

¢ — TRANSCONDUCTANCE (mmhos)

1000

500

100

50

rps — DRAIN “ON" RESISTANCE ()

10

8.0

Channel Resistance vs

APPLICATION NOTE

Transfer Characteristics Temperature Leakage Current vs Voltage
1000 ——p—F— < 10
[ TT1 Vps = 15V = === = Io=2.0mAT———
= - =5 —F
N Vosiorr) = —4.5V w 500 Vesiorr = —1.0vT 3 E Tlo=02mA N1 7
Ta = —55°C 2 & g [Ta=+125°C e —
U7 n = +25°C % A 28] o w Flo-20mA
&Y'/ & 2 /‘50\[ —1 [z} o Bt MAS
(N Ta=+125°C = . 1 SN g o Ip=02mA<
= —55" = —r g UM = »
A L .5 e F==—T— 8.0V = Ta = +85°C — AT —
\ \S//TA=+25"C = 50 :  EED il | ) O I | [
ST\ = s ] =] Ip=2.0mA |
DR Ta = H28°C s I =T~ =
~N 1 3 Elo=lemAx —lgss
__2‘5\,~ @ Vps = 100 mV Kl =1 GSS Lol
\_' 1 & Vas =0 = FTa =+25°C i
10 D <0001 L—
-0 -20 -30 40 -50 -75 =25 25 75 125 175 0 4.0 8.0 12 16 20
Vgs — GATE-SOURCE VOLTAGE (V) Ta -~ AMBIENT TEMPERATURE (°C) Vpg ~— DRAIN-GATE VOLTAGE (V)
Transconductance Common Drain-Source Output Conductance vs
Characteristics Characteristics Drain Current
5.0 T 100 —r T
1 T T 1 T S = 5
N Tas -55°C I | Vps = 15V Ta =25°C A%‘ i 8 FTa =25°C FHH
N \\ Ta =+25°C —} - TYPVasiorr = -5.0VL A 3 E Cf=1.0kHz L
ey = 32
B miaee £ SP0L S g 1 D e
3 T [~ ” oS Z 10 = o
= | g3 < odE 15V
L /(><\ IA- - +;;g_ ; 3.0 A(?’ /;/://|/ 5 A Iz i~ X 20V
~N 31 AT s A// /] /4).-"“ 3 XA T
] \< N\l T, =+125°C : /r///r g /ré = z:. i
N 17 3 20 T 30N — e :
<\ =GSIDFF) = //// Ve 5 10 Vasiosr = ~3.0V
N NN\ = —4.5V] | a Vgt —t & T
N A ! 1 | sy 5 Hi—
\ o 10 = 1 B asiore) = 18V
sl -4.0V | ! !
\\ = 8 i l
-1.0 -20 -30 -40 -50 0 0.2 04 0.6 0.8 1.0 0.01 0.1 1.0 10
Vgs — GATE-SOURCE VOLTAGE (V) Vps — DRAIN-SOURCE VOLTAGE (V) Ip — DRAIN CURRENT (mA)
Transconductance vs Drain
Parameter Interactions Current Noise Volitage vs Frequency
s o=y = 100 10 ¢ 1000
Fue. loss @ Vps = 15V, Vs = 0 PULSED] & = FTYP Vasorr) = —1.5V Vpg =15V
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AN-6609 APPLICATION NOTE

Process 50

COMMON SOURCE COMMON GATE
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Process 51 N-Channel JFET

0.021

(0.533)
0.0038
(0.0965) |

0.0038
(0.0965)

’ 0.018
(0.457)

===
===
% NSB1C

GATE IS ALSO BACKSIDE CONTACT

DESCRIPTION

APPLICATION NOTE

Process- 51 is designed primarily for electronic
switching applications such as
| tance analog switching. It features excellent Cigg
Rps(on) time constant. The inherent zero offset
voltage and low leakage current make these devices
excellent for chopper stabilized amplifiers, sample
and hold circuits, and reset switches. Low feed-
through capacitance also allows them to handle
4] video signals to 100 MHz.

low ON resis-

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ = _ _
Voltage BVGSS VDS = OV, IG =-1 H.A 30 50 \
Zero Gate Voltage Vps =20V, Vgs =0
Drain Current lpss Pulse Test 50 65 L A
Reverse Gate Leakage lgss Vgs =20V, Vpg =0 =156 —200 pA
“ON" Resistance s Vps =100 mV, Vgs =0 20 35 100 Q
Forward Trans-
conductance Ots Vpg =15V, Ip =2 mA 8.5 mmhos
Pinch Off Voltage VGS(OFF) VDS = 20\/, 'D =1nA -0.5 —-4.5 —-9.0 Vv
Drain “OFF" Current Ip(oFF) Vps =20V, Vgg =—10V 15 200 pA
Feedback Capacitance Crss Vpg =15V, Ip =6 mA, f=1MHz 3.5 4.0 pF
Input Capacitance Cise Vps =15V, Ip =5mA, f=1MHz 12 16 pF
Noise Voltage en Vpg =15V, Ip =1 mA, f=100 Hz 6.0 nV/A/Hz
Turn-On Time ton Vpp =10V, I = 6.6 mA 12 20 ns
Turn-Off Time totf Vpp =10V, Ip = 6.6 mA 40 80 ns
Examples of process 51 part numbers are as follows. *Denotes preferred parts.
2N3970 2N4861 *PN4092 BF247A
2N3971 2N4861A *PN4093 BF247B
2N3972 *PN4391 BF247C
*2N4091 " *PN4392 TIS73
*2N4092 _NF5101 *PN4393 TIS74
*2N4093  NF5102 *PN4856 TIS75
*2N4391 NF5103 *PN4857
- ol SSNERSE “PNABES QUALIFIED PER MIL-S-19500
:2N4393 *2N5639 :PN4859 2N4091 JAN, JANTX, JANTXV
2N4856 *2N5640 _PN4860 2N4092 JAN, JANTX, JANTXV
_2N4856A 2N5653 PN4861 2N4093 JAN, JANTX, JANTXV
2N4857 ,2N5654 U1897E 2N4856 JAN, JANTX, JANTXV
,2N4857A i U1898E 2N4857 JAN, JANTX JANTXV
2N4858 112 U1899E 2N4858 JAN, JANTX, JANTXV
2N4858A *J1 13 BF246A 2N4859 JAN, JANTX, JANTXV
2N4859 *PF5101 BF2468 2N4860 JAN, JANTX, JANTXV
2N4859A PF5102 2N4861 JAN, JANTX, JANTXV
2N4860 *PF5103 BF246C '
2N4860A *PN4091
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AN-6609

1p — DRAIN CURRENT (mA)

945 — TRANSCONDUCTANCE (mmhos) ot — TRANSCONDUCTANCE (mmhos)

e, — NOISE VOLTAGE (nV//H2)

1000

Process 51

Transfer Characteristics
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APPLICATION NOTE

Common Drain-Source
Characteristics
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Process 52 N-Channel JFET

APPLICATION NOTE

— DESCRIPTION
(0.432) ; 2
0.0038 Process 52 is designed primarily for low level audio and
(ﬁggg) =] il general purpose applications. These devices provide
\ excellent performance as input stages for piezo electric
\\ ‘ transducers or other high impedance signal sources.
0.0038 Their high output impedance and high voltage' break-
(0.0965) down lend them to high gain audio and video amplifier
\ A T applications. Source and drain are interchangeable.
52C 0.017
(0.432)
\ \
GATE IS ALSO BACKSIDE CONTACT
CHARACTERISTIC PARAMETER CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown BVGSs Vps =0V, Ig=-1uA -40 -70 \
Voltage

Drain Saturation Current IDss Vps = 20V, Vgs = 0V 0.2 15 12 mA
Forward Transconductance dfs Vps = 20V, Vgs = 0V 1.0 25 5.0 mmho
Forward Transconductance Ufs Vps = 20V, Ip = 200 uA 700 umho
Reverse Gate Leakage Current 1Gss Vgs = —30V, Vpg = 0V -10 pA
Drain ON Resistance DS Vpgs =100 mV, Vgg = 0V 250 400 2000 Q
Gate Cutoff Voltage VGS(OFF).VP Vpg=15V,Ip=1nA -0.3 1.0 -8.0 \"
Output Conductance dos VpG = 15V, Ip = 200 pA 2.0 umho
Feedback Capacitance Crss Vpg = 15V, Vgs =0V, f= 1 MHz 1.3 1.8 pF
Input Capacitance Ciss Vpg = 15V, VGgs =0V, f=1 MHz 5 6 pF
Noise Voltage en Vpg = 15V, Ip = 200 pA, f= 100 Hz 10 nVA/Hz

Examples of process 52 part numbers are as follows.

2N3069
2N3070
2N3071
2N3368
2N3369
2N3370
2N3458
2N3459
2N3460
*2N4338
*2N4339
*2N4340
*2N4341

*2N3684
*2N3685
*2N3686
*2N3687
2N3967
2N3967A
2N3968
2N3968A
2N3969
2N3969A

*Denotes preferred parts.

*J201

*J202

*J203

*PN3684
*PN3685
*PN3686
*PN3687
*PN4302
*PN4303
*PN4304

7/20/15
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dfs — TRANSCONDUCTANGE (mmhos) Ip — DRAIN CURRENT (mA)

9gs — OUTPUT CONDUCTANCE {umhos)

e, — NOISE VOLTAGE (nVA/Hz)

Process 52

Transfer Characteristics
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APPLICATION NOTE

Common Drain-Source
Characteristics
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Process 53 N-Channel JFET

0.003
(0.076)

Rl

0.003
{0.076)

?

0.020

(0.508)

GATE IS BACKSIDE CONTACT

APPLICATION NOTE

DESCRIPTION

Process 53 is designed primarily for low current
DC and audio applications. These devices provide
excellent performance as input stages for sub pico-
amp instrumentation or any high impedance signal
sources.

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
Voltage BVGSS VDS = OV, IG =-1 /.IA 40 -60 Vv
Zero Gate Voltage _ _
Drain Current IDSS VDS = 10V, VGS =0 0.02 0.25 1.0 mA
Forward Trans- :
P—— Ots Vps = 10V, Vgg =0 80 250 350 umho
Forward Trans-
S —— dfs Vpg = 18V, Ip = 50 uA 120 umho
Reverse Gate Leakage lgss Vgs =—20V, Vpg =0 -0.3 =10 pA
Pinch Off Voltage VGs(oFF) Vps =10V, Ip =1 nA -0.5 —2:2 -6.0 Vv
Feedback Capacitance Crss Vpg =16V, Vgg =0, f=1 MHz 0.85 1.0 pF
Input Capacitance Ciss Vps = 16V, Vgs =0, f=1 MHz 2.0 2.5 pF
Output Conductance Jos Vpg =10V, Ip = 50 uA 0.9 5.0 umhos
Noise Voltage e, Vpg = 10V, Ip = 50 uA, 45 150 nV/A/Hz
f=100 Hz
Examples of process 53 part numbers are as follows.
. Leakage Current vs
Denotes preferred parts. Parameter Interactions Voltage
1000 T 0 g 1000 ETLILT
—:‘f i % 8‘ 5 T +1I'2?;‘— =
< A=
.2N4117 FTE - § g 10 Ip = 100A==
2N4117A 2 2 v, S -HH = o Ip = 30uA =
2N4118 EE L4 f 0w £ - DA T
*2N4118A 23 / = 5 A Flosd
2N4119 =28 s o 5.0 g w Tp = 1004A
* 22 = Ip = 30uA"
2N4119A gl E 1 1oss @ Vpg = 10V, Vgg = 0 ;z:" @ 0 = ]
| fps @ Vps =100 mV, Vgg =0 = g Ta =+25°C — = o
_g & 10 Vasiorr) @ Vos =10V, 1p = 1.0nA 10 2 :5 04 1T 11 |
-0 -05 -1.0 -50 10 0 50 10 15 20 25

Vas(orr) — GATE CUTOFF VOLTAGE (V)

Voo — DRAIN-GATE VOLTAGE (V)
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AN-6609 APPLICATION NOTE

Process 53

Transfer Characteristics Transfer Characteristics Transfer Characteristics
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Process 55 N-Channel JFET

0.017

(0.432)
0.0038

{0.0965) | I~
i
s
ez 27 [ oo
E  C

GATE IS BACKSIDE CONTACT

DESCRIPTION

APPLICATION NOTE

Process 55 is a general purpose low level audio
amplifier and switching transistor. Wafer process-
ing is similar to process 52 but process 55 uses a
larger geometry. This results in higher Yy, lpgg,
and capacitance and lower Rpg(on).. It is useful
for audio and video frequency amplifiers and RF
0432 amplifiers under 50 MHz. It may also be used for
analog switching applications.

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
Voltage BVG‘SS VDS &= OV, IG =-—1 IJA -40 -70 \
Zero Gate Voltage _ _
Drain Current loss Vbs =20V, Vg =0 0.5 5.0 20 mA
Forward Trans- _ _
condiictanas O¢s VDS = 20V, VGS =0 20 4.5 7.0 mmho
Forward Trans- _ _
conductance Grs Vbg =16V, Ip =200 pA 1200 Humhos
Reverse Gate Leakage lgss Vgs =30V, Vpg =0 -10 —100 pA
"“ON" Resistance ros Vps =100 mV, Vgg =0 140 250 600 Q
Pinch Off Voltage VGS(OFF) VDS = 20V, ID =1nA -0.5 -2.0 -8.0 \Y
Feedback Capacitance Crss Vpg =15V, Vgg =0, f = 1 MHz 1.5 2.0 pF
Input Capacitance Ciss Vps =15V, Vgg =0, f =1 MHz 6.0 7.0 pF
Output Conductance Ohs Vpg = 15V, Ip =200 uA 2 umhos
Noise Voltage e, Vpg = 15V, I =200 uA, f =100 Hz 10 nV/\/ Hz

Examples of process 55 part numbers are as follows.

2N3436
2N3437
2N3438

2N3821
2N3822
2N3824
2N4220
2N4220A
2N4221
2N4221A
2N4222
2N4222A
*2N5358
*2N5359
*2N5360

*2N5361
*2N5362
*2N5363
*2N5364

*2N5457
*2N5458
*2N5459
MPF103
MPF104
MPF 105
MPF108
MPF109
MPF112
PN4220
PN4221
PN4222

*Denotes preferred parts.
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APPLICATION NOTE

Common Drain-Source
Characteristics
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AN-6609 APPLICATION NOTE

Process 58 N-Channel JFET

DESCRIPTION

- Process 58 was developed for analog or digital
0aen) switching applications where very low rpg(on) is
mandatory. Switching times are very fast and

/ Ros(on) Ciss time constant is low. The 6§2 typical
S ———— 0005 on resistance is very useful in precision multiplex
IQﬂql}ﬂr}ﬂ'ﬁImf{ﬂ” lr]rw s systems where switch resistance must be held to an
; s Toos absolute minimum. With' rpg increasing only
< o 0.7%/ °C, accuracy is retained over a wide temp-
@0z| 0 1 erature excursion,

7 7,

GATE IS BACKSIDE CONTACT

Sle
=
b3

si=

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ L _ B
Voltage BVGSS VDS =0V, IG =—1uA 25 30 Vv
Zero Gate Voltage Vps =5V, Vgs =0
Drain Current loss Pulse Test 10 0 1000 A
Reverse Gate Leakage lgss Vgs =15V, Vpg =0 -50 -500 pA
“ON" Resistance ros Vpg =100 mV, Vgg =0 3.0 6.0 20 Q
Pinch Off Voltage VGS(OFF) VDS = 5V, ID =3nA -0.5 -5.0 =12 \%
Drain ““OFF"" Current Ib(oFF) Vps =5V, Vgg =10V 0.05 20 nA
Feedback Capacitance Cess Vpg =15V, Ip =2mA, f=1MHz 12 25 pF
Input Capacitance Cisy Vog =15V, Ip =2mA, f=1 MHz 25 50 pF
Forward Trans- _ 3
conleisnss s Vpg =10V, Ip =2 mA 10 mmhos
Output Conductance Oos Vpg =10V, Ip =2mA 100 Hmhos
Noise Voltage en Vpg = 16V, Ip =2 mA, f=100 Hz 6.0 nVA/Hz
Examples of process 58 part numbers are as follows.  *Denotes preferred parts.

U320 *J108 *2N5432

U321 *J109 *2N5433

U322 *J110 *9N5434
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Process 58
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Process 59 N-Channel JFET

0.039

DESCRIPTION

| &5 ]
s
IS, |
™ AR
sl | ORI
D AT AS:
e S, |
" T

Gate is also backside contact

TL/G/10035-60

Electrical Characteristics (5 = 25°c)

APPLICATION NOTE

Process 58 is provided for analog or digital switching appli-
cations where very low Rpg(on) is mandatory. The 49 typi-
cal ON resistance is very useful where switch resistance
must be held to an absolute minimum.

Symbol Parameter Conditions - Min Typ Max Units
BVgss Gate-Source Breakdown Vps = 0V,Ig = —1 pA 25 v
Voltage

o= DrainCutren PoseTest o 100 | 600 | 1500 | ma
lgss Reverse Gate Leakage Vgs = —15V, Vpg = OV 1.0 nA
DS(ON) ON Resistance Vps = 100 mV, Vgs = OV 1.5 4.0 10 Q
VGS(OFF) Pinch Off Voltage Vps = 5V, Ip = 100 nA 0.5 5.0 10 \"
Ip(OFF) Drain OFF Current Vps = 5V, Vgs = —10V 1.0 10 nA
Crss Feedback Capacitance Vpg = 15V, Ip = 2mA,f = 1 MHz 25 35 pF
Ciss Input Capacitance Vpg = 15V,Ip=2mA,f = 1 MHz 50 80 pF
Ofs Forward Transconductance Vpg = 10V, Ip = 2mA 10 mmho
dos Output Conductance Vpg = 10V, Ip = 2mA 200 pmho
en Noise Voltage Vpg = 15V, Ip = 2mA, f = 100 Hz 6.0 nV/{Hz

This process is available in the following device types.

J105
J106
J107
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Process 83 N-Channel JFET

0.022

I_._A,,,

{0.560)

0.0038
(0.0965)

G1 D1

§1

APPLICATION NOTE

DESCRIPTION

Process 83 is a monolithic dual JFET with a diode
isolated substrate. It is intended for operational
amplifier input buffer applications. Processing
results in low input bias current and virtually un-
measureable offset current. Likewise matching char-
acteristics are virtually independent of operating
current and voltage, providing design flexibility.
Most GP 2N types are sorted from this family.

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
Voltsge BVgss Vps =0V, Ig =-1uA 50 70 \Y,
Zero Gate Voltage _ i
Diain Current IDSS VDS = 15V, VGS =0 0.5 2.5 8.0 mA
Forward Trans-
conductancs Ofs VDS =15V, VGS =0 1.0 2.5 5.0 mmho
Pinch Off Voltage VGS(OFF) VDS = 15V, ID =1nA -0.5 -2.0 -4.5 \%
Gate Current g Vpg =20V, Ip =0.2 mA 3.0 50 pA
Forward Trans- _ _
GoPdGEtanes Ofs Vpg =15V, Ip = 0.2 mA 600 850 umhos
Output Conductance Jos Vpg =15V, Ip = 0.2 mA 1.0 5.0 umhos
“ON"" Resistance 'pbs VDS =100 mV, VGS =0 450 Q
: Vpg =15V, Ip =0.2 mA
| DG +'D
Noise Voltage €n £= 100 Hz 10 50 nV/A/Hz
Differential Match Vgs1-Vasa! Vpg =15V, Ip =0.2.mA 7.0 25 mV
Differential Match AVgg.2 Vog = 16V, Ip =0.2 mA 10 50 uv/°c
Common Mode
Rejection CMRR Vpg =15V, Ip =0.2 mA 80 95 dB
Feedback Capacitance Cis Vpg =15V, Ip =0.2 mA, 1.0 142 pF
f=1MHz
Input Capacitance Cis Vpg =15V, Ip =0.2 mA, 3.4 4.0 pF
f=1MHz

Examples of process 83 part numbers are as follows.

2N3921
2N3922
*2N3954
¥2N3954A
*2N3955
*2N3955A
*2N3956
*2N3957
*2N3958
2N4084
2N4085
2N5045
2N5046

2N5047
*2N5196
*2N5197
*2N5198
*2N5199
2N5452
2N5453
2N5454
*2N5545
*2N5546
*2N5547
U231
U232

U233
U234
U235

J410
Ja11
J412

*NPD8301
*NPD8302
*NPD8303

*Denotes preferred parts.
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Process 83

5.0

40

3.0

Ip — DRAIN CURRENT (mA)

8 — TRANSCONDUCTANCE (mmhos)

100

e, — NOISE VOLTAGE (nV/\/Hz)

Common Drain-Source

APPLICATION NOTE

Channel Resistance

Transfer Characteristics Characteristics Parameter Interactions vs Temperature
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Process 84 N-Channel JFET

APPLICATION NOTE

0.022
(0.559)
00038 .
2 — DESCRIPTION
/ G1 201 s1 l Process 84 is a monolithic dual JFET with a diode
/ 0.0040 isolated substrate. It is designed for the most
/ Z (01016} critical operational amplifier input stages or elec-
7 NIA: r trometer single ended preamp. ldeal for medical
N v 4 0.022 applications and instrumentation inputs where
'S : A (0.559) subpicoamp inputs are important. Device design
/ % % considered high CMRR, subpicoamp leakage over
/ wide input swings, low capacitance, and tight
o /Jz ) match over wide current range.
CHARACTERISTIC PARAMETER CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown Voltage BVgss Vps =0V, Ig = =1 uA -40 —60 \
Drain Saturation Current lpss Vps = 16V, Vgg = 0V 20 300 1000 MA
Forward Transconductance s Vps = 16V, Vgg = OV 90 180 300 uV
Forward Transconductance dfs Vps =15V, Ip = 30 uA 50 120 150 uv
Gate Cutoff Voltage VGs(oFF) Vps =15V, Ip =1 nA 0.5 2 4.5 \%
Reverse Gate Leakage Current lass Vps = 0V, Vgg = —20V 1 5 pA
Gate Leakage Current g Vpg = 10V, I = 30 uA 0.5 3 pA
Feedback Capacitance Cres Vps =16V, Vgg =0, f= 1 MHz 0.3 0.4 pF
Input Capacitance Ciss Vps =15V, Vgg =0, f=1 MHz 2 3 pF
Noise Voltage en Vps =15V, Ig =30 uA, f= 1 kHz 30 50 nV/A/Hz
Noise Voltage en Vps = 15V, Ip =30 uA, f= 10 Hz 180 nV/A/Hz
Output Conductance Jdos Vps = 10V, 15 = 30 uA 0.1 0.2 uv
Differential Gate-Source Voltage [Vgs1—Vasal Vps = 10V, Ip = 30 uA 12 25 mV
Differential Gate-Source AVgsi-2 Vps = 10V, |5 = 30 uA 10 50 uv/ec
Voltage Drift
Common-Mode Rejection CMRR Vps = 10V, I = 30 A 112 dB
Ratio

Examples of process 84 part numbers are as follows.

*Denotes preferred parts.

2N5902
2N5903
2N5904
2N5905

"2N5906
*2N5907
*2N5908
*2N5909

9¢s — TRANSCONDUCTANCE (V)

Parameter Interactions

Fors, loss @ Vos * 15V, Vgg = 0V
3 [Vasiorr) @ Vps = 15V, 1p = 1 "A; lpss HHH
. H
w et Gy |||
g 21
A
< 100
=
<
o«
a
[
10

0.1

1 10

Vgs(orr) = VOLTAGE GATE-TO-SOURCE (V)

Leakage Current vs
Voltage and Drain Current
1k

z

= FTa=126C— Ip = 30 & 100 A ]

= ‘.

g 10

3 1 Ip = 30 uA —}—]

] P t y e |

S 10 fra-ssc To, = 100A ==

: ===

w ’ Ip =100 uA 4

<

T i 1o =30 4A

L p =J0uA _|
g i 1 L

0 10 20 30 40 50 60 70
Voo — DRAIN GATE VOLTAGE (V)
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AN-6609

Process 84

360

300

240

180

120

Ip — DRAIN CURRENT (uA)

60

360

300

240

180

120

g¢s — TRANSCONDUCTANCE (uV)

100

e, — NOISE VOLTAGE (nV/\/Hz)

100

20

ANgst — Vgso | ~ DIFFERENTIAL
GATE-SOURCE VOLTAGE (mV)
=

Transfer Characteristics

Y e

Vgsiorr) = 2.0V

N _—Ta=-55°C

N | %I _Ta=25%C

N1 _Ta=125°C
T

AN
NN Vgsiorr) = 1.2V

N\,
CTa =-55°C
~ Ta
AN ETa =25°C—

~
‘/4 T =125°C]

NS
"( o

0 025 05 075 1 125 15 1.5
Vs — GATE-TO-SOURCE VOLTAGE (V)

AEK

Transfer Characteristics

P — ~
~J Vasiorr) =2V 4
<~ Ta = -56°C
[ k—=Ta =25°C
< e N>Ta = 125°C
I ™SFN
N\ SEERLN
A A
— N Y N,
\‘ \ Sk i \\ Q
P - \ ~
\\‘\ ~J
[ Ta |= 125“": g Vasiore) = 1.2V |

0 025 05 075 1 125 15 175
Vgs — GATE-SGURCE VOLTAGE (V)

Noise Voltage vs

Frequency
| Vpg = 15V
::' Ip =30 4A
..i\ [ !
T
A\
1o = 100 kA
111 N
10 100 1kHz 10kHz 100 kHz
f —~ FREQUENCY (kHz)
Differential Offset
F Vpg =15V
LOOSE +HH
--/
T | |
MED ==+
——
== TIGHT 111}
[-AT = 25°C to 125°C
= —55°C to 25°C
Lo e
10 100 1k

Ip — DRAIN CURRENT (uA)

Ip — DRAIN CURRENT (uA)

~ TRANSCONDUCTANCE (uV)

e, — NOISE VOLTAGE (nV/\/Hz)

AWNggi®*- Vgs2 ! — GATE-SOURCE
DIFFERENTIAL (uV/°C)

Common Drain-Source
Characteristics

500

| Ta-25C

o Vesiorr) = 2.25V Vs =0V
= -0.2v
300 // L~ -0.4V
v / 06V
200 |—HAA -08v
=2V 1.6V | -1V ]
& =18V —1.2V
100 ‘ T

v ¥

2 { .

0 1 2 3 4

Vps — DRAIN SOURCE VOLTAGE (V)

Transconductance vs
Drain Current

1k T

EVasiorr) =2V Vog = 15V
500 |Ta=-55C H f=1kHz -
300 [-Ta 250 Hphr
20 |Ta 125G e

’ﬁ’f\_,-—-h~
“ NV =1.2v
100 f™ Gs(oFF) = 12V 34
>

50
30
20
10

10 20 30 50 100 200

Ip — DRAIN CURRENT (uA)

Noise Voltage vs

Current
1k
CVog = 15V
10 Hz
100 p=
=100 Hz
1 kHz
- 10 kHz —= 100 kHz
bl
10
10 30 100
Ip — DRAIN CURRENT (uA)
Differential Drift
100
E Vo = 15V
30
J
MED )
10 +
I
5 [— TIGHT
-
= AT =25°C to 125°C
=-55°C t0 25°C
1 LVl
10 50 100 1mA

Ip — DRAIN CURRENT (uA)

C;; (C,5) — CAPACITANCE (pF) Gos — OUTPUT CONDUCTANCE (nV) Igss — GATE LEAKAGE CURRENT (pA)

CMRR — COMMON-MODE REJECTION (dB)

2k
1k

100

1k

100

10

0.4
0.3

0.2

0.1

125
120
115
110
105
100
95
90
85

APPLICATION NOTE

Leakage Current vs
Voltage

Ta =125°C —
| i

—
Ta=85C1—

Rl ==

0 10 20 30 40 50 60 70
Vpe — DRAIN GATE VOLTAGE (V)

Output Conductance vs
Drain Current

o o o e o
e e e R AL

byt i

Vasiorr) = —2V

Yo

Vesiorr) = —1 i

-
NS
-
o
<3

10 30 50 100 200 1mA
Ip — DRAIN CURRENT (uA)

Capacitance vs Voltage

Ciss (Vps = 15V)

@

AN Cass (Vps = 15V)

LI TT

0 4 8 12 16 20 24
Vs —GATE-SOURCE VOLTAGE (V)

CMRR vs Drain Current

]

\A\/mv =10-20v

Ty
e 4Vog =3-10v N

_—

L AV,
CMRR =20 Log L
av,

GS12
1 i} L

10 20 30 40 50 60 80 100
lp — DRAIN CURRENT (1A)
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AN-6609

Process 86 Monolithic Dual JFET

0.022
{0.559)
0.0032
m—’ | —-—
Jm//m SN
V] 0o

(0.0813)

0.022

(0.559)

APPLICATION NOTE

DESCRIPTION

Process 86 is a monolithic dual JFET with a diode
isolated substrate. It is intended for critical amplifier
input stages requiring low noise, sub picoamp bias
currents and high gain. Exacting process control results
in consistent parameter distribution with tight match
and low drift.

This process is available in the following device types.
*Denotes preferred parts.

U421
U422
U423
U424
U425
U426
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AN-6609 APPLICATION NOTE

Process 88 P-Channel JFET

DESCRIPTION
0.021 2 : : ; ;
T —— Process 88 is designed primarily for electronic
switching applications where a P channel device is
// / desirable. Inherent zero offset voltage, low leak-
9.0026 age and low Rpg(on) Ciss time constant make this
10.0635) / device excellent for low level analog switching,
G.00d —— sample and hold circuits and chopper stabilized
,0.076) A (&= amplifiers. This device is the complement to
=== Process 51.
C = 0.022
# : = 14'] {0.559)
S
P =
(===
/ J
GATE IS BACKSIDE CONTACT
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ _
Voltage BVGSS VDS = OV, IG 1 [.lA 30 40 \%
Zero Gate Voltage _ s v i i
P loss Vps 16V, Vgs =0 5.0 30 90 mA
Forward Trans- _ -
conductance ¢s VDS = 15V, VGS 0 4.0 13 17 mmhos
Forward Trans- _ w
SaFdiatanes Ofs Voa 18V, Ip 2 mA 3.6 mmbhos
Gate Leakage lgss Vgs =20V, Vpg =0 0.05 1.0 nA
“ON’" Resistance rbs Vps =—100 mV, Vgg =0 50 80 200 Q
Pinch Off Voltage VGs(oFF) Vps =—15V, Ip =—1 nA 0:5 5.0 10 \
Drain “OFF"* Current Io(oFF) Vps =—15V, Vgg = 10V -0.05 =10 nA
Feedback Capacitance Cise Vpg =15V, Ip =—2mA, f =1 MHz 4.0 5.0 pF
Input Capacitance Ciss Vps =—15V, Ip =—2 mA, f=1MHz 14 15 pF
Output Conductance Jos Vpg =—15V, Ip =-2 mA 100 300 Mmhos
Noise Voltage en Vpg =—15V, Ip =2 mA, f= 100 Hz 20 nV/\/Hz
This process is available in the following device
types. “Denotes preferred parts.
2N2609 2N3382 *J174
2N4382 2N3384 *J175
2N5018 2N3386 *J176
2N5019 2N3993 *J177
*2N5114 2N3993A *J270
*2N5115 2N3994 *J271
*2N5116 2N3994A
U300 QUALIFIED PER MIL-S-19500
ng; . *2NB114JAN, JANTX, JANTXV
oot ﬁ:gg‘;e *2N5115JAN, JANTX, JANTXV
*2N5116JAN, JANTX, JANTXV
U306 PN4343 '
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Process 88

Ip — DRAIN CURRENT (mA)

16
2
=
£
= 1~2
=
2
<<
g
2 8o
=
o
=3
2
I 40
e
|
&
0

Transfer Characteristics

Vos=-1sv | | |
Vas(orr) = 4.5V
Ta = -55°C
N__ - Tp=+25°C
N e
\ Vas(orr) = +2.5V
K NS = Ta--55°C
%.. Ta = +25°C
N ol
\(/(jin = H25°C
Y M
0 10 20 30 4.0

Vgs — GATE-SOURCE VOLTAGE (V)

Transfer Characteristics

Voot T T 1
NVos = —15V | Vg opr) = 4.5V
[ T—="Ta=-55C
N | Ta=425C
-/“< Ta = +125°C
\\</ Ves(orr) = +2.5V
\ | Ta=-55C |
,g [ Ta=+25°C
\\\\ I To =+125"C__|
N
0 1.0 20 3.0. 40

Vgs — GATE-SOURCE VOLTAGE (V)

Output Conductance vs
Drain Current

— 1000 =TT
£ == 1.0 kHz
E
)
= =
]
E 100 E=S0V,
) —
2 = Vasorr) = 4.5V,2017
g HH I
5 1w
B Vas(orr = 2.5V |
=1 i
|
3 i
10 1
-0.01 -0.1 -1.0 -10

Ip — DRAIN CURRENT (mA)

—lpss — DRAIN CURRENT (mA)

1o — DRAIN CURRENT (mA)

Normalized Drain
Resistance vs

APPLICATION NOTE

Common Drain-Source

Parameter Interactions Characteristics
100 1000 -20 -
2 1 H S Ta=25"C
E 50 } 500 = - TYP Vgsiorr) = 4.5V P
E 1 ] < -16 +—+—+
b °§4' =2 E 1 ]A' b1
e < —_ —— Vgs = 0V, +0.5V L
= % s /
= T~ os O @ & -12 +
5 - & & YA et}
2 1 100 ¢ 3
= = /,
= e Z .80 v +1.5V
g 50 ; 50 = Z Iy ]
S t = a 4 +2.0V - —
& 95, loss @ Vps = ~15V, Vgs = 0 PULSED = L 40 — =TV
i fos @ Vps = —100 mV, Vgs =0 1 = i~ *2sv | 13OV T
& VasorF) @ Vps = =15V, Ip = —1.0uA 8 D -
1.0 i P B T 0
1.0 2.0 5.0 10 0 -10 -20 -30 -40 -50
Vgsiorr) — GATE CUTOFF VOLTAGE (V) Vps — DRAIN-SOURCE VOLTAGE (V)
Leakage Current vs Channel Resistance vs
Voltage Temperature
= 100 1000 r——r—r
k] —F—F—F—+ = +——4 Vps =100 mV ]
= e - P o Vas =0 ]
= I — — w500 f—+—+—t L9s 1
£ 10 ~Ip =05 -50mA . [N g — Vasiorr) = 25V |\
3 Ta =+125°CS 5 Vesiorr = 4.5V N\ |~
w @» _ =
=] — = [ 4] Vesiorr) = 8.0V 4~ L
< Tt Gss = /r\
S 10 bl to - 05 -50mA I T S S
o Ta = +85°C s e
= =1 = 50 —
S o loss I—_E E e il
¢ ~lp=0.5-50mA 3 ]
4 0,
o Ta = +25°C 8
5 oo L1 L1 10
! 0 -60 12 -18 -4 -30 -75 25 425 475 +125 4175
Vpg — DRAIN-GATE VOLTAGE (V) Ta — AMBIENT TEMPERATURE (°C)
Transconductance vs Noise Voltage vs
Drain Current Frequency
10 =55 100 —
z Ves(orr) = 2.5V =
= { /) as(oFF) = 6.0V s
w ¥ Ta = -55°C = 34
§ A ] Ta = #25°C e q lo=—I2mA
S AV N Ta = +125°C 5 No N |
2 10 B : 2 10 e
= v 4 > I =5.0mA *‘ —
S va HE u -
8 05 2 50 —HH |
= o
z = ] 1
& I " Vpg = —15V.
" Vpg = ~15V & - BW = 6.0 Hz @ f = 10 Hz, 100 Hz
E4 f=1.0kHz =0.2@f>1.0kHz
0.1 Ll 1.0 T IR s Ll ot 1 Y AT R B |
-0.1 -1.0 -10 -100 0.01 0.03 0.1 0.51.02.0 10 100

f — FREQUENCY (kHz)

Capacitance vs Voltage Bias Voltage
100 T 100  E! s e iz
=0.1 — 1.0 MHz ] w = Vasiorr) @5V, 104A '
= 50 5 50 — T T T T T ] |
= B [rosst —o= I
g 2 1 e
= c 20 | Vas(orr)
= (=]
g Ce (Vos = ~15V) N /
= 10 s \'DS © T — = 1 +f
3 SE=es| E :
4 50 = €., (Vos = ~15V) ] g 50 Z
o
e 1 A
2
e 4 20
& |
10 10 ]
0 40 8.0 12 16 20 0,02 0.4 0.6 0.8 1.0

Vgs — GATE-SOURCE VOLTAGE (V)

TO-SOURCE VOLTAGE (V)

IVas/Vas(orr)| — NORMALIZED GATE-

© 1977 Fairchild Semiconductor Corporation
Rev. 1.0 « 7/20/15

37

www.fairchildsemi.com



AN-6609

APPLICATION NOTE

Process 89 P-Channel JFET

0.020

DESCRIPTION

(0.508)

Process 89 is designed primarily for low level
amplifier applications. This device is the comple-

%%

0.0035
(0.0889)

Z

ment to Process 55. Commonly used in voltage
variable resistor applications.

0.020

(0.508)

7

GATE IS BACKSIDE CONTACT

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ B
Voltage BVGSS VDS & OV, IG =1 /J.A 20 40 \Y
Zero Gate Voltage _ _ . _ _
Drain Current loss Vpg =—15V, Vgg =0 0.3 4.0 20 mA
Forward Trans-
conductance O¢s VDS =-15V, VGS =0 1.0 2.5 4.0 mmbhos
Forward Trans-
U 9fs Vpg =15V, Ip =-0.2 mA 700 umhos
Gate Leakage lgss Vgs =20V, Vps =0 0.02 1.0 nA
Pinch Off Voltage VGs(oFF) Vps =—15V, I =—1nA 0.5 3.0 9.0 \
Feedback Capacitance Ciss Vpg =16V, Vgg =0, f=1 MHz 2.0 25 pF
Input Capacitance Cis Vps =—15V, Ip =—2mA, f =1 MHz 7.0 8.5 pF
““ON"" Resistance ros Vps ==100 mV, Vgg =0 450 Q
‘Output Conductance Jos Vpg =—15V, Ip =—0.2 mA 5.0 15 umhos
Noise Voltage en Vog =-15V, Ip =—0.2 mA, e

- 30 nVA/Hz

This process is available in the following device types. *Denotes preferred parts.

2N2608 *2N5460 2N3820

2N4381 *2N5461

2N5020 *2N5462 QUALIFIED PER MIL-S-19500

2N5021 PN4342 -

PN4360 2N2608JAN

2N3329 PN5033

2N3330

2N3331

2N3332
© 1977 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Process 89

Ip — DRAIN CURRENT (mA)

4.0

3.0
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05 — TRANSCONDUCTANCE (mmhos)
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Transfer Characteristics
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Transfer Characteristics
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Parameter Interactions
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!
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Leakage Current vs
Voltage

Ta = +125°C

mp————1 T T
—1p=0.1-1.0mA =]

Ta = +85°C —— loss =

0 -6.0 -

-12
Vpg — DRAIN-GATE VOLTAGE (V)

-18

Transconductance vs
Drain Current

1 Vs orr = 4.0V i
T = —55°C
+a5oc LI

.
+125°C :‘HT'\,':;}#
X4

Wzl

<

o Vasiorr) = 1.8
Ta = -55°C 111
+25°C |

i

-1.0

/.
y o v ¢

Al
- Vpg = —15V
£=1.0 kHz

-0.1
ip — DRAIN CURRENT (mA)

-10

Capacitance vs Voitage

Cf= 0.1 — 1.0 MHz

FCis (Vg

=k
|

Nc. (Vos =0)

=-15V)

Vi

[ P

€y, (Vps = —15V)

0 40 80 12 16 20
Vs — GATE-SOURCE VOLTAGE (V)

5.0

1.0

0.5

0.1

ps — DRAIN “ON” RESISTANCE (k<)

Ip — DRAIN CURRENT (mA)

ps — DRAIN “ON” RESISTANCE (k$2)

n — NOISE VOLTAGE (nV/\/Hz)

~2.0

0.5

0.1

=75

100

50

10

5.0

1.0

"6.01 0.03 0.1

APPLICATION NOTE

Common Drain-Source
Characteristics

Ta =25°C
TYP Vgs(orr) = 1.8V
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Channel Resistance vs
Temperature

P
Vas(orr) = 1.0V
Vasiorr = 1.8V
Vasiorr) = 5.0V \ ™\
h =

X ——

_—

™

25 25 715 125
Ta — AMBIENT TEMPERATURE (°C)

175

Noise Voltage vs
Frequency

A,
o = ~100:A
N

- 1p = -3.0mA

I

H Vpg = —-15V
| BW = 5.0 Hz @ =10 Hz, 100 Hz

=0.2{@f>1.0kHz
{195 1 O O ) s 0 o

0.51.0200 10
f — FREQUENCY (kHz)

50 100

© 1977 Fairchild Semiconductor Corporation

Rev. 1.0 «

7/20/15

39

www.fairchildsemi.com



AN-6609

Process 90 P-Channel JFET

0.016
{0.408)
0.0038
0.0965) _"
b s/ ‘

NN

/9

1 0.016
0 C 0.0038 (0.406)
(0.0965)

G%

GATE IS ALSO BACKSIDE CONTACT

DESCRIPTION

Process 90

is designed for

APPLICATION NOTE

VHF/UHF mixer/

amplifier and applications where Process 50 is not
adequate. Has sufficient gain and low noise, com-
mon gate configuration at 450 MHz, for sensitive
receivers. The high transconductance and square
law characteristics insures low crossmodulation

and

intermodulation distortions.

Common-gate

operation simplifies circuitry. Consider Process
92 for even higher performance.

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ _ N _
Violtage BVass Vps =0V, Ig 1 1A 20 30 \Y
Zero Gate Voltage _ _
Drain Current les VDS 10V, VGS 0 3 18 40 mA
Forward Trans- _ _
I Ots Vps =10V, Vgg =0 5.5 8.0 10 mmhos
Forward Trans- _ _
B dts Vps =10V, Ip =5 mA 4.5 5.8 mmhos
Reverse Gate Current lgss Vgs =—15V, Vpg =0 -5.0 —100 pA
“ON"" Resistance Ibs Vps =100 mV, Vgg =0 90 Q
Pinch Off Voltage VGS(OFF) VDS = 10V, ID =1nA —-1.6 —-3.5 -6.0 \%
Output Conductance 9os Vpg = 10V, Ip =5 mA 45 100 umhos
Feedback Capacitance Crs Vpg =10V, I =5 mA 1.0 12 pF
Input Capacitance Cis Vpg =10V, Ip =5 mA 4.0 5.0 pF
Noise Voltage en Vpg =10V, Ip =5 mA, f=100 Hz 13 nV/\/ Hz
Noise Figure NF Vpg =10V, Ip =5 mA, f =450 MHz 3.0 dB
Power Gain Gpg (CG) Vpg = 10V, Ip =5 mA, f =450 MHz 1 dB

This process is available in the following device types.

*Denotes preferred parts.

*2N5397 J114 *2N5245
2N5398 *J210 *2N5246
U312 *J211 *2N5247
*J212
*J300
Common Drain-Source
Characteristics Parameter Interactions
50 ——— 100 n 1000
| Ta=26c | | | [ ] z drs. Ipss @ Vs = 10V, Vs = 0 PULSED H 3
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= | _1avy Tu t =
= T ’ =2 Ipss, @
& 30 -1ev)) = ~ 2
= ~2.0vV | 85 [ =
3 -25V g3 " Do W =
E 20 _3'“//{1[” —-[ ; : E 5.0 ' ¥ H 50 ~z
s i 1 7
4 <
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Process 90

Transfer Characteristics
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Process 92 N-Channel Junction Match

0,023
{0.668)
0.0038
G {0.0965)
/ 4 _L
/ G D S

0.015

(0.381)

/ 0.003
{0.0965)

/

GATE IS ALSO BACKSIDE CONTACT

DESCRIPTION

APPLICATION NOTE

Process 92 is designed for VHF/UHF amplifier,
oscillator, and mixer applications. As a common
gate amplifier, 16 dB at 100 MHz and 12 dB at
450 MHz can be realized. Worst case 75 ohm
input impedance provides ideal input match.

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown - . =
Voltage BVass Vps =0V, Ig =—1uA 20 30 \Y
Zero Gate Voltage _ _
DFal ChFraHE Ipss Vps = 10V, Vgg = 0, Pulsed 10 38 80 mA
Forward Trans- _ _
conductancs O¢s Vps =10V, Vgg = 0, Pulsed 19 mmhos
Forward Trans- _ _
—— Ofs Vpg =10V, Ip =10 mA 10 13 18 mmbhos
Reverse Gate Current lgss Vgs =—15V, Vpg =0 —156 —=100 pA
“ON"" Resistance ros Vps =100 mV, Vgg =0 35 45 80 0
Pinch Off VOltage VGS(OFF) VDS = 10V, ID =1nA -1.5 -4.0 -6.5 Vv
Output Conductance Jos Vpg =10V, Ip =10 mA 160 250 umhos
Feedback Capacitance Coq Vpg =10V, Ip =10 mA, f=1 MHz 2.0 2.6 pF
Input Capacitance Cqs Vpog =10V, Ip =10 mA, f=1 MHz 4.1 5.0 pF
Noise Voltage en Vpg =10V, Ip = 10 mA, f= 100 Hz 6.0 nV/a/Hz
s : VDG=1OVIID=1O mA,
Noise Figure NF f = 450 MHa 3.0 dB
. VDG=10V,|D=10mA,
Power Gain Gpg £ = 450 MH2 12 dB

This process is available in the following device types.

U308 U430
*U309 U431
*U310

Parameter Interactions

S
3

L INH

7
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—

=
E

Z

100

o

'os

[ 0. loss @ Vos = 10V, Vgg = OV, PULSI
|- tos @ lp = 1 mA, Vg = OV
Vasiorr) ® Vos = 10V, Ip = 1 nA

1 Tp=25C

Ipss — DRAIN SATURATION CURRENT (mA)
9 — TRANSCONDUCTANCE (mmhos)
5

-1 -3 -5

10
-10

J308
*J309
*J310

Transconductance vs
Drain Current

100

*Denotes preferred parts.
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-f=1kHz
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l
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1
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-t
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11
1

T
|
I

9 — TRANSCONDUCTANCE (mmhos)
=

LA
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A

0.1
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Leakage Current vs Voltage

Ta =+25°C

Il 1 | R § 1

I
I O

0 5.0 10 16

20 25

Vo — DRAIN-GATE VOLTAGE (V)

© 1977 Fairchild Semiconductor Corporation
Rev. 1.0 « 7/20/15

42

www.fairchildsemi.com



AN-6609

Process 92

Transfer Characteristics
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APPLICATION NOTE

Input Admittance
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Process 93 N-Channel JFET

0.023

(0.584)
0.0038

{0.0065) |

0.0038

(0.0965) 0.023

(0.584)

APPLICATION NOTE

DESCRIPTION

Process 93 is a monolithic dual JFET with a diode
isolated substrate. It is intended for wide band,
low noise, single ended video amplifier input
stages, and high slew rate op amps. Monolithic
structure eliminates thermal transient errors, and
provides freedom to pick operating current and

voltage.

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
Voltage BVGSS VDS =0V, IG =—1uMA =25 -30 \%
Zero Gate Voltage _ _ .
Drain Current Ipss Vps = 10V, Vgg = 0, Pulsed 3.0 18 40 mA
Forward Trans-
P —— Ofs Vps = 10V, Vgg = 0, Pulsed 8.0 mmhos
Forward Trans- _ B
cordiictancs Ofs Vpg = 10V, Ip =5 mA 5.0 6.0 10 mmbhos
Output Conductance Jos Vpg =10V, Ip =5 mA 50 100 umhos
Pinch Off Vo|tage VGS(OFF) VDS L 10V, ID =1nA =1:95 =3.5 -6.0 \%
“ON’* Resistance ros Vps =100 mV, Vgg =0 100 Q
Gate Current la Vpg = 10V, Ip =5 mA 10 100 pA
Noise Voltage en Vpg = 10V, Ip =5 mA, f=100 Hz 9.0 30 nV/v/Hz
Differential Match IVGS1.'VGS2I VDG =10V, ID =5 mA 9.0 30 mV
Differential Match AVgsi-2 Vpog = 10V, Ip = 5 mA 15 40 uv/°c
Common Mode = o
Rejection CMRR Vpg =10V, I =5 mA 90 dB
Feedback Capacitance Crs Vpg =10V, Ip =5 mA, f=1MHz 1.0 1.2 pF
Input Capacitance Cis Vpg = 10V, Ig =5 mA, f=1 MHz 4.2 5.0 pF
This process is available in the following device types. *Denotes preferred parts.
*2N5911
*2N5912 e

U257 ransconductance

Ipss — DRAIN SATURATION CURRENT (mA)

grs — TRANSCONDUCTANCE (mmhos)

Parameter Interactions
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Process 93

Transfer Characteristics
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APPLICATION NOTE

Common Drain-Source

Characteristics
ERZEENENE
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AN-6609

Process 93 P-Channel JFET

APPLICATION NOTE

i DESCRIPTION
il {0.912)
0.0038 Process 94 is a monolithic dual JFET. It is strictly
{0.0965) intended for operational amplifier input buffer
7 applications. Special - processing results in ex-
< + tremely low input bias current and virtually
S2 r/ ‘ [ G1 unmeasureable offset current. It is important to
) / 1 ‘ note that the <5 pico ampere bias current is
2K / /, 01 0.0038 (gg: measured at 35 volts. Typical CMRR is 125 dB.
) / } {0.0065) (0-5%9 Performance superior to electrometer tubes can
52 ,/ o be readily achieved with low offset voltage and
= / / almost zero long term drift.
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ _ _ i
Valtage BVgss Vps =0V, Ig =—1 uA 40 70 \Y,
Zero Gate Voltage
| = = ; : A
Drain Current DSS Vps =15V, Vgg =0 0.5 3.0 10 m
Forward Trans- _ N
SeRdtREaHES Ofs VDS = 15V, VGS 0 1.5 3.5 7.0 mmho
Forward Trans- _ _
ST o O¢s Vpg =15V, Ip =0.2 mA 0.9 1.2 1.8 mmhos
Pinch Off Voltage VGS(OFF) VDS =15V, ID =1nA —-0.5 =20 —6.0 \Y
Gate Current g Vpg =35V, Ip =0.20 mA 1.0 15 pA
Feedback Capacitance Crss Vps =15V, Vgg =0, f=1 MHz 0.01 0.02 pF
Input Capacitance Ciss Vps =15V, Vgg =0, f=1 MHz 4.0 5.0 pF
Noise Voltage e, Vpg =15V, Ip =0.2mA, f=10Hz 12 50 nV/A/Hz
Output Conductance Jos Vpg =15V, Ip =0.2 mA <0.1 umhos
Differential Match Vgs1-Vaesa! | Vog =15V, Ip =0.2mA 5.0 25 mV
Differential Match AVgsi-2 Vpg = 18V, Ip = 0.2 mA 6.0 50 uv/°c
Gotnmah Mode CMRR Voo = 15V, Ip = 0.2 mA 125 dB
Rejection
This process is available in
the following device types. Coririon Disin:Soirce
*Denotes preferred parts. Parameter Interactions Characteristics
w0 = 5.0 e ] —
“NDF9406 g 5.0 /A = TYP Vgsorp) = —2.5V — o N =
*NDF9407 2E = C i ]
*NDF9408 ;._E. § '/ E '—U.JV -
*NDF9409 sc A oss £ 30 =t
*NDF9410 g3 10 a -0.6V
: E 0.5 E 20 QV!
NDF9401 = g ' ot > - z'\;
= -1.
NDF9402 1 E -9, loss @ Vps = 20V, Vg = 0 PULSED 4 = A ¥ pz
NDF9403 g ! ~1.5V 1.8V_]
- Vas(orr) @ Vps = 20V, Ip = 1.0 nA - =
NDE 08 L as 8 sk - "0 10 20 a0 40 50
NDF9405 . P o ' : ) ) )

Vas(orF) — GATE-SOURCE VOLTAGE (V)

Vps — DRAIN-SOURCE VOLTAGE (V)
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AN-6609

Process 94

Ip — DRAIN CURRENT (mA)

% — TRANSCONDUCTANCE (mmhos)

e, — NOISE VOLTAGE (nV/A/Hz)

Transfer Characteristics
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AN-6609

Process 95 N-Channel JFET

APPLICATION NOTE

DESCRIPTION
— (—g% -— Process 95 is a monolithic dual JFET with a diode
' 0.0038 isolated substrate. It is intended for operational
oot l }4— amplifier input buffer applications. Processing
results in low input bias current and virtually un-
/ __i_ measureable offset current. Low noise voltage
52 v and high CMRR for critical 1/f applications.
w || v
vy d i 4 0.023
| 02] L D1 0.0038  {35aa)
Y, varard - {0.0968)
G2 L Lpln —
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
Vps =0V, Ig:=~— - =
Voltage BVGSS DS 0 e 1 /JA 40 70 \%
Zero Gate Voltage _ _
Drain Current IDSS VDS 15\/, VGS 0 0.5 3.0 8.0 mA
Forward Trans- _ _
conductahce Ofs VDS = 15V, VGS 0 1.0 2.5 4.0 mmbhos
Forward Trans- _ _
P Jfs Vpg = 15V, Ip = 0.2 mA 0.5 0.7 mmbhos
Gate Leakage lass Vgs =20V, Vpg =0 -5.0 -100 pA
Pinch Off Voltage VGS(OFF) VDS = 15\/, ID =1nA -0.5 =25 -4.0 \%
Input Capacitance Ciss Vps =15V, Vgg =0, f=1 MHz 10 14 pF
Noise Voltage (-1 Vps =15V, Ip =0.2 mA, 8.0 30 nV/A/Hz
f=10Hz
Noise Voltage en Vps =15V, Ip = 0.2 mA, 6.0 10 nV/\/Hz
f=100 Hz
Output Conductance 9os Vpg = 15V, Ip = 0.2 mA 0.3 1.0 umhos
Feedback Capacitance Ciie Vps =16V, Vgg =0, f =1 MHz 3.5 5.0 pF
Differential Match Vgs1-Vas2l | Voe =20V, Ip =0.2 mA 6.0 25 mV
Differential Match AVgsi-2 Vpg =20V, Ip =0.2 mA 9.0 60 uv/°C
Common Mode _ _
Rejection CMRR Vpg =20V, Ip =0.2 mA 86 115 dB

This process is available in the following device types.

2N5515
2N5516
2N5517
2N5518
2N5519
*2N5520
*2N5521

*2N5522
*2N5523
*2N5524
*2N6483
*2N6484
*2N6485

*Denotes preferred parts.
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Process 95

Common Drain-Source

Transfer Characteristics Transfer Characteristics Characteristics Parameter Interactions
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Process 96 N-Channel JFET

0.037

(0.940)

0.0038
(0.0965)

S

0.0038  0.024
(0.0965) (0.610)

DESCRIPTION

APPLICATION NOTE

Process 96 is a monolithic dual JFET with a diode
isolated substrate. It is intended for wide band, low
noise, single ended video amplifier input stages.
Also ideal for matched voltage variable resistor
applications over 60 dB tracking range.

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ _ _ _
Voltage BVGSS VDS = OV, IG 1 /J.A 40 55 V
Zero Gate Voltage _ _
Drain Current Ipss Vps =15V, Vgg =0 5.0 15 30 mA
Forward Trans- _ _
T Its Vps =15V, Vgg =0 9.0 18 30 mmbhos
Forward Trans- _ _
cOPdEtanns Ofs Vpg =15V, Ip =2 mA 7.5 9.0 mmhos
Output Conductance Jos Vpg =15V, Ip =2 mA 15 45 umhos
Pinch Off Voltage VGS(OFF) VDS L 15V, 'D =1nA -1.8 -3.0 \Y
"ON"" Resistance ros Vps =100 mV, Vgg =0 35 70 120 Q
Gate Current lGSS VGS = _20V, VDS =0 —8.0 -100 pA
Gate Current lg Vpg = 15V, Ip =2 mA 15 200 pA
Noise Voltage en Vpg =15V, Ip =2 mA, f=100 Hz 4.5 10 nV/\/Hz
Feedback Capacitance Crs Vpg =15V, Ip =2 mA, f=1MHz 2.5 3.0 pF
Input Capacitance Cis Vpg =15V, Ip =2 mA, f=1MHz 10 12 pF
Differential Voltage Vgs1-Vas2! | Vpg =15V, Ip =2 mA 8.0 25 mV
Differential Voltage AVgs Vpg = 18V, Ip =2 mA 9.0 50 uv/°c
ERYa CMRR Vo = 15V, Ip =2 mA 76 95 dB
Rejection

This process is available in the following device types.

*2N5564 *NPD5564

*2N5565 *NPD5565

*2N5566 *NPD5566

Transconductance vs Drain
Parameter Interactions Current

z 100 1k 100
Eg Uts, lpss @ Vps = 15V, Vgg = OV 5 = E Vpg = 15V
relf | (PULSED) 2 £ [ Ta =25°C
ZE | £ Cf=1kH
= E loss o E
€ w = w
g g L = ; g
gE o 5 Vasiorr) = 1V L gamerTTTl
=3 49 100 = S 10 HH
ga 5 Q T
== 2 z - o] =23V
g § ~ E_:‘_,” § - Vas(oFF) = —&.
23 : 3 2
= DS = o«
=" R E
a |, r1os @ lp =1 mA BEE 5 &
g j Vasiorr) @ Vps =16V, Ip =1 nA o = - 1

-1 -2

-10

Vasiorr) — GATE CUTOFF VOLTAGE (V)

A 1 10
Ip — DRAIN CURRENT (mA)

*Denotes preferred parts.

Ig.lgss — GATE LEAKAGE CURRENT (pA)

Leakage Current vs Voltage
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Process 96
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Common Drain-Source
Characteristics
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Process 98 N-Channel JFET

0.022

(0.559)
0.0038

(0.0965)

&

0.0038
(0.0965)

%

0.028
(0.711)

DESCRIPTION

APPLICATION NOTE

Process 98 is a high gain, general purpose, monolithic
dual JFET with a diode isolated substrate. It is intended
for amplifier input stages requiring high gain, low noise
and low offset drift over temperature. Strict processing
controls result in low input bias currents and virtually
immeasurable offset currents. Matching characteristics
are essentially independent of operating current and

voltage.

This process is available in the following device types.

*Denotes preferred parts.

2N5561
2N5562
2N5563
U401
U402
U403
U404
U405
U406

J401
J402
J403
J404
J405
J406
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DISCLAIMER
FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS

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.

2. Acritical 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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