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

1 Drain

MAXIMUM RATINGS
Rating Symbol Value Unit al? Source
Drain-Source Voltage Vps +26 Vde 4 | 4 ‘S:ubslrale
Drain Current Ip 30 mAdc ) ase
Total Device Dissipation @ T4 = 25°C Pp 300 mw DUAL-GATE MOSFET
Derate above 25°C 1.7 mWrC VHF AMPLIFIERS
Operating and Storage Junction TJ: Tstg —65to +176 “C N-CHANNEL — DEPLETION
Temperature Range
ELECTRICAL CHARACTERISTICS (T = 25°C unless atherwise noted.}
| Characteristic | Symbol I Min Typ Max Unit
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage V(BR)DSX 25 — - Vde
{lp = 100 pAdc, Vg = 0,Vg1s = ~4.0V, Vst = + 40V)
Gate 1-Source Breakdown Voltage V(BRJG1SO +7.0 — +20 Vde
{Ig] = =10 pAde, Vgas = 0)
Gate 2-Source Breakdown Voltage V(BR)G2S0 +=7.0 — +20 Vde
{lgz = =10 pAdc, Vgag = 0)
Gate 1 Leakage Current IG1Ss —_ —_ 20 nAdc
{Vg1s = +6.0 Vdc, Vgas = 0, Vps = 0}
Gate 2 Leakage Current IG2ss - - 20 nAdc
{VGg2s = +6.0 Vdc, Vgis = 0, Vps = 0)
Gate 1 to Source Cutoff Voltage VG1s(off) - —_ -4.0 Vde
(Vps = 15 Vdec, Vgas = 4.0 Vdc, Ip = 200 pAdc)
Gate 2 to Source Cutoff Voltage VG28s(off) - -—_ ~-4.0 Vde
(Vps = 15 Vdc, Vg1s = 0, lp = 200 pAdc)
ON CHARACTERISTICS
Zero-Gate-Voltage Drain Current Ipss mAdc
{Vps = 15 Vde, Vg1s = 0. Vgas = 4.0 Vdc) MFE120 20 7.0 18
MFE121 5.0 10 30
MFE122 2.0 9.0 20
SMALL-SIGNAL CHARACTERISTICS
Forward Transfer Admittance (Gate 1 to Drain) IYssl umhos
{Vps = 15 Vde, Vgas = 4.0 Vde, MFE120,22 8000 — 18,000
Ip = 10 mAdc, f = 1.0 kHz) MFE121 10,000 —_ 20,000
Input Capacitance Ciss pF
(Vps = 15 Vdc, Vg2s = 4.0 Vdc, MFE120,22 - 45 7.0
Ip = Ipss: f = 1.0 MHz) MFE121 — 4.5 6.0
Reverse Transfer Capacitance Crss — 0.023 — pF
(Vpg = 15 Vde, Vgas = 4.0 Vdc,
Ip = 6.0 mAdc, f = 1.0 MHz) .
Qutput Capacitance 1 Coss pF
(Vps = 15 Vde, VGag = 4.0 Vdo, MFE120,22 — 25 4.0
D = Ipss. f = 1.0 MHz) MFE121 — 25 35
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MFE120 thru MFE122

ELECTRICAL CHARACTERISTICS (continued) (TA = 25°C unless otherwise noted.)

12e 0 [} 367254 oose?21 0 I

T2 25

| Characteristic ! Symbol I Min Typ ] Max | Unit I
FUNCTIONAL CHARACTERISTICS ) )
Noise Figure NF d8

{Vps = 156 Vdc, Vg2s = 4.0 Vde,
Ip = 6.0 mAdc, Zg is optimized for NF)
{f = 105 MHz — Figure 1) MFE120 —_ 29 5.0
{f = 60 MHz — Figure 3) MFE121 - 2.6 5.0
{f = 200 MHz — Figure 3) MFE121 - 2.6 5.0
Common Source Power Gain Gps d8
{(Vps = 15 Vde, VGas = 4.0 Vde,
Ip = 6.0 mAdc, Zg is optimized for NF}
(f = 105 MHz — Figure 1) MFE120 17 19.6 —
{f = 60 MHz — Figure 3) MFE121 20 278 —
(f = 200 MHz — Figure 3) MFE121 17 18.8 —
Level of Unwanted Signal for 1.0% Cross Modulation - —_ 100 — mv
(Vpg = 16 Vdc, Vgas = 4.0 Vdc, Ip = 6.0 mAdc)
Common-Source Conversion Power Gain (Gate 1 Injection, Figure 2) G¢ dB
{Vps = 15 Vdc, VGas = 4.0 Vdg, Local
Oscillator Voltage = 925 mVrms)
(Signal Frequency = 60 MHz, Local Oscillator
Frequericy = 104 MHz) MFE122 15 16.5 —
(Signal Frequency = 200 MHz, Local Oscillator
Frequency = 244 MHz) MFE122 12 133 —_—
FIGURE 1 — 60, 105 AND 200 MHz POWER GAIN AND NOISE FIGURE TEST CIRCUIT
- +15V L1 L2
60MHz 0.33 pH 0.47 uH
106MHz | = 16 AWG 6 /2 Turns, | = 16 AWG 5 1/4 Turns,
1 Lang De 1" Long, 7/16" De
150kS . 200 MHz | = 16 AWG, 3 1/2 Tums, | =16 AWG, 4 1/2 Turns, .
0.7" Long, 0.2 De 0.65" Long, 0.2" Pe
) ( All Feadthrough Capacitors 1000 pf. -.
Alt Variablte Capacitors JOHANSON JMC2951, 3.0-15 pF
OPTIONAL AGC o
3.0-15 pF _
10k
3.0-16 pF 50 OHM
c1 = QUTRUT
500HM § /™ L w

Ay

INPUT 1
c2 . = =
3.0-15 pF 2708 S 0.1 pF

FIGURE 2 — 60 AND 200 MHz CONVERSION GAIN TEST CIRCUIT

o +24
IF
Lo - 44 MHz
104.244
MHz > e ) =I€
1Vrms
80900 N o
J n
MHz !
N
¥
R1__ L1 L2 ) L3 L4
60 MHz | 10 k] 10 Turns = 22 Enameled 0,33 uH [ 15 Turns =25 Enameled 4 Turns = 20 Enameled
on MILLER 4500 4 Core DELEVAN | on MILLER 4500 1 Core on Sure Core as L3
200 MHz | 1.0 k{ 3 1/2 Turns = 18.1/4" 2112 Turns | 16 Turns = 26 Enameled 4 Turns = 26 Enameled -
De. 1/2" Long =16.3/8" De. | on MILLER 4500 1 Core an Sure Core as L3
1/2" Long

All Feedthrough Capacitors 1000 pf.
All Variable Capacitors JOHANSON JMC2951, 3.0-15 pF
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FIGURE 3 — 60 AND 200 MHz CONVERSION POWER GAIN
VGG Vbp

Shield .001 ,001

560 k G2,1 5

| Ferrite
001 Bead

From 50 O 001 To50 Q -

Source = Load .
G1) i

L)

J_ L S
001 ]: 110k 0-30 pFl 0017 270 # 0-20 pF

LU

Lq 2% T #18, " diameter center tapped
Ly 3%: T #18, %¢” diameter tapped %27 from cold end
C = uF unless otherwise specified

COMMON-SOURCE ADMITTANCE PARAMETERS
(Vpg = 16 Vdc, Vg = 4.0 Vde, Iy = 6.0 mAde)

FIGURE 4 — INPUT ADMITTANCE FIGURE 5§ — REVERSE TRANSFER ADMITTANCE
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FIGURE 6 — FORWARD TRANSFER ADMITTANCE FIGURE 7 — OUTPUT ADMITTANCE
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MFE120 thru MFE122 T-31-25

FIGURE 8 — GAIN REDUCTION FIGURE 9 — CONVERSION POWER GAIN
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V28, GATE2 TO SOURCE VOLTAGE (VOLTS) LOCAL OSCILLATOR INJECTION LEVEL AT GATE 1 (Vrms)

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES

4-120



