MPF130, MPF131, MPFI32 (siicon)

MFE130, MFEI31, MFE132

N-CHANNEL DUAL-GATE
SILICON-NITRIDE PASSIVATED
MOS FIELD-EFFECT TRANSISTORS

.. . depletion mode {Type B) dual gate transistors designed for VHF
amplifier and mixer applications. These types are specified as follows:

® MPF130/MFE130 — RF Amplifier @ 105 MHz
MPF131/MFE131 — RF Amplifier @ 60 and 200 MHz
MPF132/MFE132 — Mixer @ 60 and 200 MHz
@ Silicon Nitride Passivation for Excellent Long Term Stability
® Diode Protected Gates
¢ Supplied in Metal Can or Plastic Packages —
MFE130 Series — TO-72
MPF 130 Series ~ Case 262

N-CHANNEL

DUAL GATE
MOS FIELD — EFFECT
TRANSISTORS

MAXIMUM RATINGS

MPF 130
MPF131
MPF132

STYLE Y
PIN 1. SDUALCE

Rating Symbol Value Unit
Drain-Source Voltage Vps 25 Vde
Drain Current n 30 rmAdc
MPF130 MFE130
Series Series
Total Power Dissipation @ Pp 350 300 mW
Ta = 28°C
{Package Limitation}
Derate above 25°C 2.33 1.71 mW/°C
Operating and Storage Channel T channel: -65to -65 to °c
Temperature Range Tstg +175 +200
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MPF130, MPF 131, MPF 132 (continued)
MFE130, MFE131, MFE132

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) Substrate Connected to Source

r Characteristic

[ Symbol T Mini Typ rMax

OFF CHARACTERISTICS

DrainSource Breakdown Voltage
{lp = 10sAdc, Vg = 0, Vg1 = -4.0 Vde, Vg2 = +4.0 Vdc)

ViBRrIDSX

25

Vdc

Gate 1 — Source Breakdown Voltage
{ig1 = £10 yAdc, Vgos = 0)

ViBRIG1S0

+7.0

+20

Vdc

Gate 2 — Source Breakdown Voitage
{lGg2 = +10 Adc, Vgaog = OF

V(BR)G2S0

17.0

120

Vdc

Gate 1 to Source Cutoff Voltage
{Vps = 16 Vdc, VG 2g = 4.0 Vdc, {p = 200 Adc)

VGis(of)

Vde

Gate 2 to Source Cutoff Voitage
{Vps = 15 Vdc, Vg1s = 0, Ip = 200 #Adc)

VG 251off)

Vde

Gate 1 Reverse Leakage Current
{(VG1g =16.0 Vdc, VGg2s = 0, Vpg = 0)

lG1ss

nAdc

Gate 2 Reverse Leakage Current
{(VG2s = +6.0 Vdc, VG158 =0, Vps = 0)

l2ss

nAdc

ON CHARACTERISTICS

Zero-Gate Voitage Drain Current
{Vps = 15 Vde, Vg1s = 0, Vg2 = 4.0 Vdc)

Dss

3.0

30

SMALL-SIGNAL CHARACTERISTICS

Forward Transfer Admittance {Gate 1 connected to Drain)
{Vps = 15 Vdc, Vgog = 4.0 Vdc,
Ip = 10 mAdc, f = 1.0 kHz}

Yis

8000

20,000

tmhos

tnput Capacitance
(Vps = 156 Vdc, Vg2s = 4.0 Vdc,
ip = ipss. f = 1.0 MHZ)

iss

45

7.0

pF

Output Capacitance
(Vps =16 Vde, Vgas = 4.0 Vdc,
Ip = Ipss. f = 1.0 MHz)

oss

25

4.0

pF

Reverse Transfer Capacitance
(Vps = 156 Vdc, Vgog = 4.0 Vdc,
Ip = 6.0 mAdc, f = 1.0 MHz)

rss

0.023

0.05

pF

Common-Source Noise Figure (Figure 7)
{(Vps = 15 Vdc, Vgog = 4.0 Vdc,
Ip = 6.0 mAde, Zg is optimized for NF)
{f = 105 MHz) MPF/MFE130
{f = 60 MH2) MPF/MFE131
(f = 200 MH2} MPF/MFE131

NF

d8

Common-Source Power Gain (Figure 7)
{Vpg = 16 Vdc, VGas = 4.0 Vdc,
Ip = 6.0 mAdc, Zg is optimized for NF)
(f = 106 MH2) MPF/MFE 130
{f = 60 MHz) MPF /MFE131
{f - 200 MHz) MPF/MFE131

Ps

17
20
17

23
27
20

dB

Level of Unwanted Signal for 1.0% Cross Modulation
(Vps = 15 Vdc, Vgas = 4.0 Vdc, Ip = 6.0 mAdc)

mv

Common-Source Conversion Power Gain (Gate 1 Injection, Figure 8).
(Vps = 15 Vdc, Vg2s = 4.0 Vdc, Local
Oscillator Voltage = 925 mVrms}

(Signal Frequency = 60 MHz, Local Oscitlator

Frequency = 104 MHz) MPF/MFE132
(Signal Frequency = 200 MHz, {ocal Oscitiator

Frequency = 244 MHz) MPF /MFE 132

16.5

dB
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MPF 130, MPF131, MPF 132 (continued)
MFE130, MFE131, MFE132

9is, CONDUCTANCE {mmhos)

gfs, FORWARD TRANSFER CONDUCTANCE (mmhos}

GAIN REDUCTION (d8)

COMMON-SOURCE ADMITTANCE PARAMETERS
(Vps = 15 Vdc, Vg2 = 4.0 Vdc, Ip = 6.0 mAdc)

FIGURE 1 — INPUT ADMITTANCE
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FIGURE 3 — FORWARD TRANSFER ADMITTANCE
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FIGURE 5 — GAIN REDUCTION
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FIGURE 2 — REVERSE TRANSFER ADMITTANCE
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FIGURE 4 — OUTPUT ADMITTANCE
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LOCAL OSCILLATOR INJECTION LEVEL AT GATE 1 (Vrms)



MPF 130, MPF131, MPF 132 (continued)
MFE130, MFE131, MFE132

FIGURE 7 — 60, 105 AND 200 MHz POWER GAIN AND NOISE FIGURE TEST CIRCUIT

3.0-15pF
c4
. W 50 OHM
<A OUTPUT
c3
50 OHM ) =
INPUT 1 30-15pF =
N c >
3.0-15pF <
7[" 3018pF e IR 014
L1 L2
60 MHz 0.33uH 047 uH
105 MHz | #16 AWG, 6 1/2 Turns, 1" Long, 1/4" Dia. =15 AWG, 5 1/4 Turns, t” Long, 7/16" Dia.
200 MHz #16 AWG, 3 1/2 Turns, 0.7° Long, 0.2" Dia. | =16 AWG, 4 1/2 Turns, 0.65" Long, 0.2"" Dia.

All Feedthrough Capacitors 1000 pF
All Variable Capacitors JOHANSON JMC2951, 3.0-15 pF

FIGURE 8 — 60 AND 200 MHz CONVERSION GAIN TEST CIRCUIT

Lo ]
104,244
Miiz }%m%
1 Vrms )

RF JaRY e PORNY2
60,200 - ¢
Mtz u

0.001 uF
20 I

R1 L1 L2 L3 L4
60 MHz 10k 10 Turns #22 Enameled 0.33uH 15 Turns #26 Enameled | 4 Turns #26 Enameled
on MILLER 4500-4 Core{ DELEVAN | on MILLER 4500-1 Core| on Same Coreas L3
200MHz | 1.0k | 31/2Turns #18, 1/4" | 21/2 Turns 15 Turns #26 Enameled | 4 Turns #26 Enameled
Dia., 1/2 Long #18, 3/8" Dia., | on MILLER 4500-1 Core | on Same Coré as L3
1/2” Long

All Feedthrough Capacitors 1000 pF.
All Variable Capacitors JOHANSON JMC2951, 3.0-15 pF
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