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MATCHED DUAL FETS FOR WIDEBAND
DIFFERENTIAL AMPLIFIERS

This series of epoxy-encapsulated FETs is characterized for
low and medium frequency small-signal differential amplifiers
requiring low gate-source voltage offset and drift.

e |Vgs1- Vgs2! = 10 mV Max (E400 and E401)

=10 uV/°C Max (E400)

MATCHED DUAL N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS
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o L SEATING PLANE BOTTOM VIEW
ALL DIMENSIONS IN INCHES
ABSOLUTE MAXIMUM RATI NGs (25 c) fALL DIMENSIONSIINlM(LLIMETERSI
Gate-To-Gate Voltage ...... et e e 50 V
Gate-Drain or Gate-Source Voltage ............... =40V S 200
i
Gate Current . ....... Cr o itiieeieienaeieas.. DOMA
Total Package Dissipation
(25°C Free-Air Temperature). ............... 350 mW 210 002
- o ) PIN | OUT | PIN | OUT]
Power Derating (to +125°C). . ............ ... 3.5mw/°C T s T2 s,
G
Storage Temperature Range.......... .... -B5t0+125°C ! 2121 0,]| 5|02
Operating Temperature Range............ -55to +125°C s1d dso 3[6116]6G
Lead Temperature
(1/16" from case for 10seconds).............. 300°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
E400 E401 E402
Characteristic Unit Test Conditions
Min | Typ| Max |Min |Typ | Max | Min |Typ Max
Gate Reverse Current ~ _ - o
—1- 1gss (Note 1) -200 200 200 | pA Vps =0, VGs 30V
Gate-Source Cutoff _ - _
2 . VGS(off) Voltage -1.0 45| 10 45| -1.0 -45 y Vps=20V,Ip=1nA
T Gate-Source Breakdown Vps=0,1g=-1pA
3|7 |Bvess Vol 20 -40 -40 DS G=-1u
1T Saturation Drain Current
4 <|: Ipss (Note 2) 0.5 50| 05 50| 05 50 | mA Vps=20V,Vgs=0
5 G Gate Current (Note 1) -200 -200 -200 | pPA
— VpGg =20V, Ip = 200 uA
6 vas Gate-Source Voltage -0.2 -40| -02 -40| -0.2 40| V
| 7] Common-Source Forward | 1:000 4,000] 1,000 4,000] 1,000 4,000 Vps =20V, Vgs =0
8| |% Transconductance 600 1,600 600 1,600| 600 1,600 smho VpG=20V,Ip=200pAl .\
1 91D g, Common-Source Qutput 35 35 35 Vps=20V,Vgs =0
10| Y Conductance 10 10 10 VDG =20V, Ip = 200 pA
—N
11| A Ciss Common-Source Input 45 45 45
| r;i gapacnan;e 2 oF f=1MH2
ommon-Source Reverse
12 €| Crss Transfer Capacitance 12 12 12 Vps=20V,Vgs=0
s Equivalent Short-Circuit [ _
3 en Input Noise Voltage 50 50 50 VRAz =100 Hz
My K | Differential Gate-Source = =
14] 5] Vas1-Vas2 Valtage 10 10| 20| mv | vpg=20V,Ip=200uA
{7 - -
15| €| AVGS1-VGsa! Gate-Source Voltage 10 25 50| wvrc VpG = 2? V.Ip= 200:1/-\
Hi AT Differential Drift Ta= 25°CtoTg =85°C
11
N| Common-Mode Rejection - - -
16 al CMRR Ratio (Note 3) 70 70 70 dB Vpp=10VtoVpp=20V,!p=200uA
NOTES: AVpp NP
1. Approximately doubles for every 10°C increase in TA. 3. CMRR = 20log10 [ ] ,AVpp=10V.
2. Pulse test duration = 300 psec; duty cycle < 3%. ANVGs1-VGs2!

2-80

P eV



2-81

Perf C NQP =
ertormance uurves =
See Page 4-39 bt
-
a—r
—r
H -
MONOLITHIC MATCHED DUAL N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS =
N
MATCHED MONOLITHIC DUAL FETS
" FOR DIFFERENTIAL AMPLIFIERS
o This series of epoxy-encapsulated FETs is characterized for o35 00—
ke low and medium frequency small-signal differential amplifiers o MmN
‘e requiring matched gate-source voltage, high common-mode oz
rejection ratio, and low output conductance. o8 vt
e |VGS1-VGS2| = 10 mV Max (E410) s ‘
o 2VGS1-VES2l 1\ oe max (E410) 1L Leiens
AT K e T o
e CMRR - 70 dB Minimum (E410) - Leeanmariane  BOTIOMWVIEW
® goss = 5 umho Max @ IDp= 200 A IAALLLLD'D:LE:NSSIIOgVSS'”VIZ‘I:FLEIiEYEHSI
. o Si 200
b ABSOLUTE MAXIMUM RATINGS (25°C)
e Gate-To-Gate Voltage ................ccovuu.... 240V
Gate-Drain or Gate-Source Voltage ............... -40V Dy 02
) GateCurrent . .............. e vee... BOmMA PIN [ OUT | PIN | OUT
. Total Package Dissipation (25°C Free-Air) ....... 350mW | & 62 ; SD1 g gz
Power Derating (to +125°C) ................ 3.5 mW/°C 3ot e | a2
) Storage Temperature Range.............. -55t0+125°C $10 0% ! 2
Operating Temperature Range .. .......... -55to+125°C
Lead Temperature (1/16" from case for 10seconds) . . . 300°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
E410 E411 E412
Characteristic - Unit Test Conditions
Min | Typ | Max | Min | Typ| Max | Min | Typ] Max
Gate Reverse Current - =
1 1Gss (Note 1) -250 -250 -250 | pA Vps=0,Vgs=-20V
Gate-Source Cutoff _ _
. _2 s VGS(off) Voltage -0.5 -35| -05 -35] -05 -35 v Vps=20V.Ip=1nA
T
’ 3] A BVGss sg};’::“’“e Breakdown 40 -40 -40 Vps=0.1G =-14A
. a[Llpss Taaarary " Drain Current 05 60| os 60| 05 60| ma |vps=20v,vgs=0
, 5 I Gate Current (Note 1) -250 -250 -250 | pA
— VDG =20V, ip = 200 gA
‘ 6 VGs Gate-Source Voltage -0.3 40| -03 -40| -0.3 -4.0 v
f |7 Common-Source Forward | 1.000 4,000{1,000 4,000| 1,000 4,000 Vps=20V,VGg=0
d 8] | % Transconductance 600 1, 600 1,200] 600 1,200 VpG =20V, Ip = 200 pA|
; — umho 0G D f=1kHz
- | 2o . Common-Source Output 20 20 2 Vpg=20V,VGs=0
r" [ 1of ¥ ™ Conductance 5 5 5 VDS =20V, Ip = 200 4A
Al ~. Common-Source Input
n M Ciss Capacitance 45 45 45
MK Common-Source Reverse Pk VDs =20V, VGs =0 f=1MH:
12]C| Crss Transfer Capacitance 12 12 12
N C I e so I T
I
V M Differential Gate-Source _ _
)r l ¢ Ves1-Vasz! Voltage 10 25 40| mV | VpGg=20V,ip=200pA
]
| ¢| ANVGS1-VGs2! Gate-Source VDG =20V, Ip =200 A
r 1 H AT Differential Drift 10 % 80| wvic Ta = 25°C to Tg = 85°C
N Common-Mode Rejection Vpp=10VtoVpp =20V
{ 16 G CMRR Ratio (Note 3) 701 80 70 8 Ip =200 pA
l NOTES: NQP
; 1. Approximately doubles for every 10°C increase in TA. 3. CMRR = 20logqp [—] ,AVpp =10V.
) 2. Puise test duration = 300 usec; duty cycle < 3%. A'VGS1‘VG52|
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APPLICATIONS
asen ® General Purpose Differential Amplifiers
EB!NCQ’AL DEVICES
(E410-4127
J PP i Eacl
! oA | PACKAGE TYPES
ALL DIENSIONS IN INCHES TO-71, Si-200
{ALL DIMENSIONS IN MILLIMETERS)
PERFORMANCE CURVES (25°C unless otherwise noted)
Output Characteristics Output Characteristics Out_put Characteristics
Low Vgs(off) Unit Medium Vgg(off) Unit High Vgs(off) Unit
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[ 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 1B 20
Vps — DRAIN-SOURCE VOLTAGE (VOLTS} Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Vps — DRAIN-SOURCE VOLTAGE (VOLTS}
Transfer Characteristics Transfer Characteristics Transfgr Characteristics
Low Vgs(off) Medium Vgs(off) High Vgs(off)
16 F 4.0 16
T 11 ]
4 14 35 Tt 1
_ S = S
T=425C Y ] w2 T=-56C 130 | /Y 2 ]
T'xnz's'c 1.0 3 | 25 g 0 2
3 - T=izc ] H T=wC 7 z
2 } 20 | s 2
08 ¢ T=+125°C / ] - +i2s°C 4 3
E N A 2 Ae 2
r—10.6 '_z': / / 4 / Y VvV Z
43 A 103 1 4 3
T2 / > >
02 05 Z 2
>
-16 -14 -12 10 -8 -6 -4 -2 o -40 -35 -30 -25 -20 -15 -1.0 -5 o -4.0 -35 -3.0 -25 -20 -15 -1.0 -05 1)
VGs — GATE-SOURCE VOLTAGE (VOLTS) Vs — GATE-SOURCE VOLTAGE (VOLTS) V@S — GATE-SOURCE VOLTAGE (VOLTS)
Transconductance Characteristics Transconductance Characteristics Transconductance Characteristics
Low Vgs(off) Medium Vgs(.;_,ff) High Vgs(off)
= 4000 w000 -
] 1 =
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<
gzsoo\ 'gzsoo\ 'g‘m \\ T
2 N - 8 N g 3500 S reaste
8 s p N ¢ & 2000 I C 8 3000 I ;
g N X =+=c 8 N\ r=428°c 2 N 7
2 ool X 2 { 2 2500 N !
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3 \ 3 \ £ 2000 \
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g ; \\\ $ 1000 . Lyasle N -
-2t B g "M e & sool——+—+ LT
V - < it < P11 o
& 0 -2 -4 -6 -8 -10 12 14 16 a-_- L) -6 -1.0 -15 -20 -25 -30 -35 -40 5-,» 0 -5-10-15-20-25-3.0-35-4.0-45-5.0 e
V@GS — GATE-SOURCE VOLTAGE (VOLTS) VGs — GATE-SOURCE VOLTAGE (VOLTS) VGs — GATE-SOQURCE VOLTAGE {VOLTS}
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PERFORMANCE CURVES (Cont’d) (25°C unless otherwise noted)

Static Drain Source ON Resistance Normalized ON Resistance vs IpSs and gfs vs Gate-Source
5 Vs Gate-Source Cutoff Voltage Ambient Temperature Cutoff Voltage
2 1000 17 z 10 5000
8 oo CIR I /
w Fa // ft 4500
=] S s ]
Z 800 w g ofs 4000
2 O 14 z /,
@ 700 [ 3 7 4 3500
2 } o 13 y, 2 /
z g 12 74 2 ° { Ipss 3000
S 500 IRR) A 5 s / 2500
] 3 z
€ a0 e g 8 . L 2000
& 300 = g 09 y = 3| A 1500
z Z o8 Vi 2 V
2 200 ! 4 g2 A 1000
g <z 07 7
B
| 100 § 06 'g 1 500
'g = 08 = 0
= ) - - -3 4 -5 -6 -7 - -55 -15 25 65 105 145 0 -1 -2 -3 4 5 -6 -7 -8
a VGs(off} — GATE-SOURCE CUTOFF VOLTAGE TEMPERATURE (°C) VGs loff) — GATE-SOURCE CUTOFF VOLTAGE
(VOLTS) {VOLTS)
Common Source
Common Source Output Admittance Common Source OQutput Admittance Forward Transconductance
vs Drain-Source Voltage vs Drain Current vs Drain Current
100 10 10K
_ H g :
2 = 3 E5i o i
3 AN £ Vasiorn =33V g i
] TN VGsiott = 33V u 3 VGsioft) = 81V L1
2 10 § 1.0 VGS(ofr) = 81 V g 1K
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Vps — DRAIN-SOURCE VOLTAGE (VOLTS) ip — DRAIN CURRENT (mA) Ip — DRAIN CURRENT (mA)
Gate Operating Current vs Gate Operating Current vs
Ambient Temperature Drain-Gate Voltage Capacitance vs Gate-Source Voltage
oz N ———————-—| N f=1MHz
z< I f ——F— 9
gs 23 = + ——F
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TEMPERATURE (°C) VDG — DRAIN-GATE VOLTAGE {VOLTS) VGs — GATE-SOURCE VOLTAGE (VOLTS)

Equivalent Input Noise Voltage
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E420 E421

Performance Curves NZF
See Page 4-49

MATCHED DUAL FETS FOR WIDEBAND
DIFFERENTIAL AMPLIFIERS

This series of epoxy-encapsulated FETs is characterized
for medium and high frequency small and moderate signal
amplifiers requiring high transconductance and low input
capacitance.

® gt = > 4500 umho

® Cjss = 3.5 pF Typical

® Matched |VGs1 - VGs2l = 10 mV (E420)

® Dual Version of E300

MATCHED DUAL N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS
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- SEATING PLANE

BOTTOM VIEW

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

1. Approximately doubles for every 10°C increase in TA.
2. Pulse test duration = 300 usec; duty cycle < 3%.

ABSOLUTE MAXIMUM RATINGS (25°C) Si 200
Gate-To-Gate Voltage . . . ......covvvrnvinnnnnns 50 V
Gate-Drain or Gate-Source Voltage ............... -25V
Gate Current ....... e 50 mA PIN | OUT
Total Package Dissipation nP P2 11 5
(25°C Free-Air Temperature) ............... 350 mW . . :2’ g:
. 1 2
Power Derating (to +125°C). ... .. ......uunnn 3.5 mW/°C a|sy
Storage Temperature Range. ............ . -65t0 +125°C $10 082 2 gg
Operating Temperature Range . . .......... -55 to +125°C
Lead Temperature
(1/16" from case for 10 seconds). . .. ... e 300°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
E420 E421
Characteristic Unit Test Conditions
Min | Typ | Max | Min | Typ | Max
1]s | 'Gss Gate Reverse Curcent (Note 1) -500 -500| pA Vps=0,Vgs=-15V
2 Z VGS(off) Gate-Source Cutoff Voltage -1 -6 -1 -6 v Vps=10V,Ip=1nA
31T |BVGSS Gate-Source Breakdown Voltage -25 -25 Vps=0,Ig=-1uA
4 (': Ipss Saturation Drain Current (Note 2) 6 30 6 30| mA Vps=10V,Vgs=0
5 I Gate Current (Note 1) -500 -500| pA Vpg=10V,Ip=5mA
Common-Source Forward
6 D ots Transconductance 4,500 9,000 | 4,500 9.000 N (= 1kH
— m =
7 M Common-Source Output 200 200 fimbo ?
N | dos Conductance
—1 A S < | VpG=10V,Ip=5mA
M| ommon-Source Input
8 1 Ciss Capacitance 35 35
9 ¢ C, Common-Source Reverse 08 08 oF f= MRz
rss Transfer Capacitance ’ i
M
10 ¢ IVGS1-VGS2| Differential Gate-Source Voltage 10 20| mv Vpg=10V,ip=5mA
NOTES: NzF
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Performance Curves NZT
See Page 4-51

ABSOLUTE MAXIMUM RATINGS (25°C)

MATCHED DUAL FETS FOR CASCODE AMPLIFIERS
AND BALANCED MIXERS
This series of epoxy-encapsulated FETs is similar in per-
formance to two E310s. Applications include cascode ampli-
fiers and balanced mixers.

® Low noise figure

¢ +30 dBm intercept point

MATCHED DUAL N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

0 120
V3 7

0.500 —
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i —
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MiN
ALL DIMENSIONS

“-SEATING PLANE
IN INCHES

2. 2-tone 3rd-order IMD.
3. The lower value is side 1.

Drain-Gate or Gate-Source Voltage 25V (ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW
GateCurrent . .................. ceieeiien... 10mA
Total Device Dissipation T0-105
(25°C Free-Air Temperature) ceeeaaaa.. 350mMW 010 00
. o
Power Derating (to +125°C). ... ............. 3.5 mW/°C "'1" °SUT ";" 0:7
o 1 2
Storage Temperature Range.............. -551t0 +125°C & @ | 2|6 |6 |6
Operating Temperature Range . . ........ .. -b5to +125°C ob b 3 | oy |7 |s;
o
Lead Temperature (1/16" from case for 10seconds) . . . 300°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
E430 E431
Characteristic Unit Test Conditions
Min | Typ | Max | Min | Typ | Max
s | iss Gate Reverse C 150 50f PR 1 15V, Vpg =0 et
1( rrent == . =
2|7 N ote Teverse Lurre -150 -150 | nA s Ds$ T=150°C
a———
i ¢ BVGSS Gate-Source Breakdown Voltage -25 -25 v Ig=-1uA, Vpg=0
L—L 1| Vgs(off) Gate-Source Cutoff Voltage -1.0 -4.0|-20 -6.0 Vps=10V,Ip=1nA
5 ¢ Ipss Saturation Drain Current 12 1 30| 24 60f mA | Vpg=10V,Vgs=0
6 VGS(f) Gate-Source Forward Voltage 1.0 101 V Vps=0,1lg=10mA
Common-Source Forward
7 D s Transconductance 10 2] 10 20 Jmmho
Nk Common-Source Qutput VDS =10V, Ip=10mA | f=1kHz
8N | 90s Conductance e 150 150 fumho
— A
9 C, Gate S C its 5.0 5.0
| 9] '{‘ s a ? ource apafzn ance oF Vs = 10V, Vg =0 £ 1 MHz
10 c Cad Drain Gate Capacitance 25 25
nf| |s, f:;::‘;'f‘)’;:es\’;‘;:g;'“‘“ 10 10 B | vps=10V,ip=10mA |f=100+
Common-Source Forward
12 l»li ofs Transconductance 10 10
13| 8| goss gg":‘d'“ugt"a'rs'g"“ Output 02 0.2 mmho| Vps=10V,ip=10mA |f= 100 MHz
14 | F | Sigs Power-Match Source Admittance 12 12
—R
15 E} Ge Conversion Gain (See Note 1) 3.0 3.0 dB v 20V V 12| £ = 100 MM
— = ) = = 2
16 o IMD Intercept Point {See Notes 1 & 2) +30 +30 dBm bs Gs P
1Dss1 Drain Current Ratio at Zero =
v M| ioss2 Gate Voltage {Note 3) 09 101 09 1o VGs=0
T | VGS(off) Gate-Source Cutoff - =
18 m Voltage Ratic (Note 3) 09 10| 09 1.0 Vps =10V Ip=1nA
| H
19 :'—":; Transconductance Ratio {Note 3) 0.9 10| o9 1.0 Ip=10mA
NOTES:
1. VHF single-balanced mixer drain load impedance 2K §2. NZT
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