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

« . depletion mode dual gate transistors designed for VHF amplifier and

mixer applications.
® MFE201 — VHF Amplifier
MFE202 — VHF Mixer
MFE203 — IF Amplifier
® Low Reverse Transfer Capacitance —
Crgs = 0.03 pF (Max)
® High Forward Transfer Admittance —
lvfs| = 8-20 mmhos — MFE201, MFE202
= 7-16 mmhos — MFE203
® Diode Protected Gates

MFE201,

thru
MFE203

CASE 20-03, STYLE 9
TO-72 (TO-206AF)

3
2
1
MAXIMUM RATINGS 4 G Source
Rating Symbol Value Unit
Drain-Source Voltage Vpsx 20 Vde DUAL-GATE
Drain-Gate Voltage VDG1 30 vde MOSFETs
VbGg2 30
Gate Current g1 =10 mAdc N-CHANNEL — DEPLETION
G2 *10
Drain Current — Continuous [} 50 mAdc
Total Power Dissipation @ Ta = 25°C Pp 360 mw
Derate above 25°C 24 mWrC
Total Power Dissipation @ Tg = 25°C Pp 1.2 Watt
Derate above 25°C 8.0 mwWrC
Storage Channel Temperature Range Tst —65 to +200 °C
Junction Temperature Range TJ —65t0 +176 °C
Lead Temperature, 1/16” From Seated TL 300 °C
Surface for 10 Seconds
ELECTRICAL CHARACTERISTICS (TA = 256°C unless otherwise noted.)
Characteristic | Symbol | Min | Typ | Mex | Unit |
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage V(BRIDSX 20 — - Vde
{ip = 10 pAdc, Vg = 0, VGg1s = VG2s = —5.0 Vdc)
Gate 1 — Source Breakdown Voltage(1) V(BR)G1SO £6.0 +12 =30 Vdc
{lg1 = =10 mAde, Vgas = Vps = 0)
Gate 2 — Source Breakdown Voltage(1} V(BR)G2SO +6.0 +=12 +30 Vde
{lg2 = *10 mAdc, VG1s = Vps = 0)
Gate 1 to Source Cutoff Voltage VG18(off) -05 -1.5 -56.0 Vde
(VDS = 15 Vdc, Vgaos = 4.0 Vde, Ip = 20 uAde)
Gate 2 to Source Cutoff Voltage VG2S{off) -0.2 -14 -5.0 Vde
(Vps = 16 Vdc, VG1s = 0, Ip = 20 pAdc)
Gate 1 Leakage Current lgiss
{Vg1s = £6.0 Vdc, Vgas = Vps = 0) - +0.04 =10 nAdc
(VGag = —5.0 Vdc, Vgas = Vpg = 0, TA = 150°C} — — -10 pAde
Gate 2 Leakage Current lgass
{Va2s = %56.0 Vdc, Vg1s = Vps = 0) — 0,05 *10 nAde
(VGg2s = —5.0 Vdc, V@1s = Vps = 0, TA = 150°C) — — -10 pAde
ON CHARACTERISTICS
Zero-Gate Voltage Drain Current(2) Ipss mAdec
(VDps = 15 Vdc, Vg1s = 0, Vgas = 4.0 Vdc} MFE201, MFE202 6.0 13 30
MFE203 3.0 1 15
SMALL-SIGNAL CHARACTERISTICS
Forward Transfer Admittance(3) sl mmhos
(VDs = 16 Vde, Vg2s = 4.0 Vde, Vg1g = 0, f = 1.0 kHz)
MFE201, MFE202 8.0 12.8 20
MFE203 7.0 126 15
Input Capacitance Ciss — 43 —_ pF
(Vps = 15 Vde, Vgas = 4.0 Vde, Ip = Ipss, f = 1,0 MH2)
Output Capacitance Coss —_— 1.7 — pF
{VDs = 15 Vdc, Vgas = 4.0 Vde, Ip = Ipgs, f = 1.0 MHz)
Reverse Transfer Capacitance Crss 0.008 0.014 0.03 pF
(VDs = 15 Vdc, Vgas = 4.0 Vde, Ip = 10 mAdc, f = 1.0 MHz)
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ELECTRICAL CHARACTERISTICS (continued) (TA = 25°C unless otherwise noted.}

[ Characteristic [ symbot | min Typ Max Unit |

FUNCTIONAL CHARACTERISTICS

Noise Figure NF dB
{Vpp = 18 Vde, Vgg = 7.0 Vdc, f = 200 MHz) (Figure 1) MFE201 — 1.8 45
{Vpp = 18 Vde, VGG = 6.0 Vdc, f = 45 MHz) (Figure 3} MFE203 - 6.3 6.0

Common Source Power Gain Gps dB
(Vpp = 18 Vdc, Vgg = 7.0 Vdc, f = 200 MHz) ({Figure 1) MFE201 15 20 25
(Vpp = 18 Vdc, VGG = 6.0 Vdc, f = 45 MHz2)  (Figure 3) MFE203 20 25 30
(Vpp = 18 Vdc, fio = 245 MHz, fpp = 200 MHz) (Figure 2) MFE202 Gl5) 15 19 25

Bandwidth BW MHz
(Vpp = 18 Vde, Vgg = 7.0 Vdc, f = 200 MHz) (Figure 1) MFE201 5.0 — 9.0
(Vpp = 18 Vdc, fLo = 245 MHz, fgF = 200 MHz) (Figure 2) MFE202 45 = 7.5
(Vpp = 18 Vde, Vg = 6.0 Vde, f = 45 MHz) (Figure 3) MFE203 3.0 -— 6.0

Gain Contro! Gate-Supply Voltage(4) VGG(GC} Vde
{Vpp = 18 Vde, AGpg = —30dB, f = 200 MHz) {Figure 1) MFE201 0 -1.0 ~3.0
(Vpp = 18 Vdc, AGQS ~ -30dB, f = 45 MHz}  (Figure 3) MFE203 0 -0.6 -3.0

Notes:
1. All gate b

(Y "

are
functioning properly.

2. Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2.0%.

3. This p must be

6. Power Gain Conversion.

d with bias
4. AGpg Is defined as the change in Gpg from the value at VGG

applied for less than 5 t
= 7.0 volts (MFE201) and VGG = 6.0 volts (MFE203).

to avoid

d while the device is conducting rated gate current. This ensures that the gate-voltage limiting network is

+18V
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FROM75 Q2 It
SOURCE - L 0.001
0001 uF 2 110k ;4 ol R 82pF 20 R uf ;! c2 T 9pF
C1  4-30 pF, ERIE Variable Ceramic, Set for =~ 22 pF L2 3 Turns, #14 AWG Copper, 1/4" 1.D., 1/8” Pitch
C2  4-30 pF, ERIE Variable Ceramic, Set for =~ 10 pF RFC DELEVAN No. 153712, 1 uH
L1 4 Turns, #14 AWG Copper, 1/4" 1.0., 116" Pitch
Figure 1. 200 MHz Test Circuit Schematic
For MFE201
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{1} Amplitude at Input from Local Oscillator ~ 3 V RMS 2 81k C1  1.5-7 pF, ERIE Variable Ceramic, Set for = 4.7 pF
_L Lt 4 Turns, #14 AWG Copper, 1/4" 1.D., 1/6" Pitch

Figure 2. 200 MHz to 45 MHz Test Circuit Schematic
For MFE202

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES
4125



v a1k 0001 uF TIN\D 120F 0500
AAA O LAY
woo——t——or = ) | Shs
= e <=5 3kg 7]
FROM50 i 0
Y} .001 uF
SoURCE \OJ 7 ¢
0001 uF -
/i/“ 82k 312
= +18V°

L1

14 Turns, #30 AWG Copper, Close-Wound 7/32" OD form with

ARNOLD ENGINEERING “J" Tuning Core

10 Turns, #30 AWG Copper, Close-Wound 7/32" OD form with

ARNOLD ENGINEERING “J" Tuning Core
Figure 3. 45 MHz Test Circuit Schematic

MFE203
TYPICAL CHARACTERISTICS
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Figure 6. Small-Signal Common-Source Gate-One
Forward Transfer Admittance versus Drain Current

Figure 7. Small-Signal Common-Source Gate-One
Forward Transfer Admittance versus
Gate-One-to-Source Voltage

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES

4-126



TYPICAL CHARACTERISTICS ' ‘
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Figure 8. Small-Signal Common-Source Gate-One Figure 9. Small-Signal Common-Source Gate-One
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Figure 12, Common-Source Power Gain versus Drain Figure 13. Small-Signal C Source C
Supply Current — MFE201 Power Gain versus Local Oscillator Input

Voltage — MFE202
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Figure 14. Small-Signal Common Source Insertion
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Figure 16. Small-Signal Gate One Input Admittance
versus Frequency
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Figure 15. Small-Signal Gate One Forward Transfer
Admittance versus Frequency
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Figure 17. Small-Signal Gate One Output Admittance

versus Frequency
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