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Semiconductors

High-reliability discrete products
and engineering services since 1977

FEATURES

3N201-3N203

DUAL GATE MOSFET VHF AMPLIFIER

. Available as “HR” (high reliability) screened per MIL-PRF-19500, JANTX level. Add “HR” suffix to base part number.
. Available as non-RoHS (Sn/Pb plating), standard, and as RoHS by adding “-PBF” suffix.

MAXIMUM RATINGS

Rating

Symbol Value Unit

Drain-source voltage

Vos 25 Vdc

Vbe1

Drain-gate voltage

30 Vdc

VDGZ

Drain current

Io 50 mAdc

+10 mAdc

Gate current

Total device dissipation @ T, = 25°C
Derate above 25°C

360 mwW
2.4 mWw/°C

Total device dissipation @ T = 25°C
Derate above 25°C

1.2 W

Po
8.0 mw/°C

Lead temperature

T 300 °C

Junction temperature range

Ty -65to 175 °C

Storage temperature range

Tue -65 to 175 °C

ELECTRICAL CHARACTERISTICS (T = 25°C)

Characteristic

Symbol ’ Min ‘ Typ ’ Max ’

Unit

OFF CHARACTERISTICS

Drain-source breakdown voltage
(ID = 10uAdC, Vs = 0, VG15 = VGZS = -SOVdC)

V(grjpsx 25 i i

Vdc

Gate 1-source breakdown voltage “
(|(31 = ilOmAdc, Vgas = Vps = 0)

V(sriG150

Vdc

Gate 2-source breakdown voltage "
(lg2 = #10mAdc, Ve1s = Vps = 0)

V(BR)GZSO

Vdc

Gate 1 leakage current
(Ve1s = £5.0Vdc, Veas = VDS = 0)
(Ve1s = -5.0Vdc, Vgas = VDS = 0, Ta = 150°C)

lg1ss - +0.040 +10

nAdc
uHAdc

Gate 2 leakage current
(ngs =15.0Vdc, Veis = Vps = 0)
(Veas = -5.0Vdc, Vgis = Vps = 0, Ta = 150°C)

lgass - +0.050 +10

nAdc
uAdc

Gate 1 to source cutoff voltage
(V[)s = 15VdC, VGZS = 40VdC, ID = ZOuAdc)

V of
G15(ef 0.5 15 5.0

Vdc

Gate 2 to source cutoff voltage
(VDS = 15VdC, Veis = 0, Ip= ZOHAdC)

Veas(off

Vdc

ON CHARACTERISTICS

Zero-gate voltage drain current ?
(VDS = 15VdC, Veis = 0, Veas = 40VdC)

3N201, 3N202 Ipss 6.0 13 30
3N203 3.0 11 15

mAdc
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ELECTRICAL CHARACTERISTICS (T = 25°C)

3N201-3N203

DUAL GATE MOSFET VHF AMPLIFIER

Characteristic Symbol ’ Min ’ Typ ‘ Max Unit
SMALL SIGNAL CHARACTERISTICS
Forward transfer admittance”
(Vps = 15Vdc, Vs = 4.0Vdc, Vs = 0, f = 1.0kHz) 3N201, 3N202 | Yis| 8.0 12.8 20 mmhos
3N203 7.0 12.5 15
Input capacitance c r
(Vs = 15Vdc, Vaas = 4.0Vdc, Ip = Ipss, f = 1.0MHz) * - 3.3 - P
Reverse transfer capacitance c ;
(Vs = 15Vdc, Veas = 4.0Vdc, Ip = 10mAdc, f = 1.0MHz) 0.005 0.014 0.03 P
Output capacitance c r
(Vos = 15Vdc, Vs = 4.0Vdc, Ip = Ipss, f = 1.0MHz) °” - 17 - P
FUNCTIONAL CHARACTERISTICS
Noise figure
(Vpp = 18Vdc, Vs = 7.0Vdc, f = 200MHz) 3N201 NF - 1.8 4.5 dB
(Vpp = 18Vdc, Vs = 6.0Vdc, f = 45MHz) 3N203 - 53 6.0
Common source power gain
(Vop = 18Vdc, Vs = 7.0Vdc, f = 200MHz) 3N201 Gps 15 20 25 B
(Voo = 18Vdc, Vs = 6.0Vdc, f = 45MHz) 3N203 20 25 30
(Voo = 18Vdc, fio = 245MHz, fre = 200MHz) 3N202 Ge(5) 15 19 25
Bandwidth
(Vpp = 18Vdc, Vs = 7.0Vdc, f = 200MHz) 3N201 B 5.0 - 9.0 MH
z
(Vpp = 18Vdc, fio = 245MHz, fge = 200MHz) 3N202 W 4.5 - 7.5
(Voo = 18Vdc, Vs = 6.0Vdc, f = 45MHz) 3N203 3.0 - 6.0
Gain control gate-supply voltage
(Voo = 18Vdc, AGy,s = -30dB, f = 200MHz) 3N201 Ves(ao) 0 -1.0 -3.0 Vdc
(Voo = 18Vdc, AG, = -30dB, f = 45MHz) 3N203 0 -0.6 -3.0

Note 1: All gate breakdown voltages are measured while the device is conducting rated gate current. This ensures that the gate-voltage limiting network is functioning properly.

Note 2: Pulse test: pulse width = 300ps. Duty cycle < 2.0%.

Note 3: This parameter must be measured with bias voltages applied for less than 5 seconds to avoid overheating.

Note 4: AGps is defined as the change from the value at Vgg = 7.0V and Vg = 6.0V.
Note 5: Power gain conversion.
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MECHANICAL CHARACTERISTICS

Case: TO-72
Marking: Body painted, alpha-numeric
Pin out: See below

1 Drain

3N201-3N203

DUAL GATE MOSFET VHF AMPLIFIER

T0-12
Inches Millimeters
KMin | Max Min Max

A - Jozm = 5840
B 01% = 4950
C 0.210 5330
D - foos = 0530
E 000 = 0760
F - Jooig - 0480
G 0100 BSC 2540850
H D0k T170 |
J - J ot 2 1220
Kool - lzmo] -
L | 03D - - £330
M 45° BSC 45° BSC
N 0050 BDC 1270B5C
P o0 | 1270
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3N201-3N203

FIGURE 1 — 200-MHz TEST CIRCUIT SCHEMATIC

FOR 3N201

DUAL GATE MOSFET VHF AMPLIFIER

18\
0.001 uF
L
Lz
g Te 76:00
0.001 pF Feaiach
Fram 7512 | o3—]¢
L3 0.001
Source <
0003 #F  Zq10k ?é c1 ASB.2 pF 270 3 E 5! cz T 39pF
=
€1 4.030pF, ERIE Variable Ceramic, Set for = 22 pF
c2 4.0 30 pF, ERIE Varmble Caramic, Set for = 10pF

L1 4 Turns, #14 AWG Cooper, 1/4" 1.D., 1/6" Pitch

L2 3 Turns, #14 AWG Cooper, 1/4" .D., 1/8" Pitch
RFC DELEVAN No. 153712, 1.0 gH

FIGURE 2 — 200-MHz-t0-45-MHz TEST CIRCUIT SCHEMATIC
245-MHz FOA 3N202
Laeal )
Inputi)
b .2 pF s
From 50-01 2ss 2IPTT
Source b TUT
G2 L A 45-MHz
L IF Qutput
200-MHz [ o = rvl-u‘-r\ &Y l‘l) 16 Turns
AF Input J \_./ 5 § Turns
From 75-01 To 75-11
Source L Load
We2 FRaTeF
3
=
18V
(1] Amplitude at Input from Local Osciliator =3 V AMS 1 €1 LE-7.0pF, ERIE Varisble Ceramic, Setfor = 4.7 pF
A4 L1 4 Turns, #14 AWG Copper, 1/4" 1.D., 1/8" Piteh
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TYPICAL CHARACTERISTICS

FIGURE 4 ~ DRAIN CURRENT versus
DRAIN to SOURCE VOLTAGE

i: Vgas=40V  [psg=128mA | |

2 Vgis=+1.0V
» / |

- I

b 0.5 \
18 Va

16 [
1L
12 i

—

8.0
6.0 -05 %
40

20 e

p -1.0Y
0 20 4§ 6¢ B0 10 12 14 18 18 20
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Ip, DRAIN CURRENT (mA)

FIGURE 6 — SMALL-SIGNAL COMMON-SOURCE GATE-ONE
FORWARD TRANSFER ADMITTANCE versus
DRAIN CURRENT
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FIGURE 5 — DRAIN CURRENT varsus GATE-ONE to

SOURCE VOLTAGE
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FIGURE 7 — SMALL-SIGNAL COMMON-SOURCE GATE-ONE
FORWARD TRANSFER ADMITTANCE versus
GATE-ONE to SOURCE VOLTAGE
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FIGURE 8 — SMALL-SIGNAL COMMON-SOURCE GATE-ONE FIGURE 9 — SMALL-SIGNAL COMMON-SQURCE GATE-ONE
FORWARD TRANSFER ADMITTANGE versus INPUT AND QUTPUT GAPACITANCE versus
GATE-TWD 10 SOURCE VOLTAGE GATE-TWO-10-SOURCE VOLTAGE
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TYPICAEL CHARACTERISTICS

FIGURE 11 — COMMON-SOURCE POWER GAIN AND

FIGURE 10 — COMMON-SOURCE POWER GAIN AND SPOT NOISE FIGURE versus GAIN CONTROL
SPOT NOISE FIGURE versus DRAIN CURRENT GATE-SUPPLY VOLTAGE — 3N201
o 0 G S 14
o - .__|.-_.|.__....__,.._ — 1 Gps
P2l Ggs +20 12
72 —
gz /ff = Hf— A Vo-l8Vi |
ws gl AT L} g I S Ay 7). I
E= 18 / s BT = i l:mlll ?\nFl re | &ng
I 16 - E =70HH
L Vaor =40V ] = | /£ 1\ Ioss e 28mA || &
we v { =200 MHz = \ w
2 12 Adjusted Vg1 for Ip -10 \ 6.0
22 45 Ings = 128 mA 3 . \ =
L s — A 7 \ a0
50 ™ NF
AN - -30 / B — 20
o :
0 40 [}
0 20 40 G0 88 W 1z 14 1% 18 30 20 -0 10 720 +a0 t40 +60 60 7.0
I, DRAIN CURRENT (mA) VEG(GE) GAIN CONTROL GATE SUPPLY VOLTAGE {VOLTS)
FIGURE 13 — SMALL-SIGNAL COMMON-SOURCE
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FIGURE 15 — SMALL-SIGNAL GATE ONE FORWARD

15

FORWARD TRANSFER ADMITTANCE COMPONENTS

3N201-3N203

DUAL GATE MOSFET VHF AMPLIFIER

FIGURE 14 — SMALL-SIGNAL COMMON SOURCE
INSERTION POWER GAIN versus GAIN CONTROL
GATE-SUPPLY VOLTAGE ~ 3N203
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TYPICAL CHARACTERISTICS

TRANSFER ADMITTANCE versus FREQUENCY

ADMITTANCE versus FREQUENCY

FIGURE 16 — SMALL-SIGNAL GATE ONE INFUT
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FIGURE 17 — SMALL-SIGNAL GATE ONE OUTPUT
ADMITTANCE versus FREQUENCY
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