DIGITRON SEMICONDUCTORS

MFE120—MFE122

MAXIMUM RATINGS

DUAL GATE MOSFET VHF AMPLIFIER

Rating Symbol Value Unit
Drain Source Voltage Vps 25 Vdc
Drain Current Ip 30 mAdc
Total Power Dissipation @ Ta = 25°C P 300 mw
Derate above 25°C ° 1.7 mw/°C
Operating and Storage Temperature Range Ty, Tsig -65 to +175 °C
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Characteristics Symbol Min | Typ | Max | Unit
OFF CHARACTERISTICS
Drain Source Breakdown Voltage
V 25 - - vd
(Io = 100 pAdc, Vs = 0, Veis = -4.0 Vdc, Vezs = 4.0V) (BRIDSX ¢
Gate 1 — Source Breakdown Voltage @
V +7.0 - +20 Vdc
(lex = +10 pAdc, Vezs = 0) (BRIGISO
Gate 2 — Source Breakdown Voltage ®
V +7.0 - +20 Vdc
(le2 = £10 pAdc, Vezs = 0) (ERE250
Gate 1 Leakage Current
| - - 20 nAdc
(Ve1s = 6.0 Vdc, Vgzs = 0, Vps = 0) e
Gate 2 Leakage Current
| - - 20 nAdc
(Ve2s = 6.0 Vdc, Veis = 0, Vps = 0) ezss
Gate 1 to Source Cutoff Voltage
Veis(o - - -4.0 Vdc
(Vos = 15 Vdc, Vezs = 4.0 Vdc, Ip = 200 pAdc) 1S
Gate 2 to Source Cutoff Voltage
Va2s(o - - -4.0 vd
(Vos = 15 Vdc, Veis = 0, Ip = 200 pAdc) 625(01h ¢
ON CHARACTERISTICS
Zero-Gate Voltage Drain Current
(Vbs = 15 Vdc, Veis = 0, Vezs = 4.0 Vdc) MFE120 | 2.0 7.0 18 mAde
MFE121 pss 5.0 10 30
MFE122 2.0 9.0 20
SMALL SIGNAL CHARACTERISTICS
Forward Transfer Admittance (Gate 1 to Drain
(Vos = 15 Vdc, Vess = 4.0 Ve, | (_ 10mAde. f = 1 3 KHz) MFE120, MFE122 [Yes! 8000 - 18000 | pmhos
s = e e T MFE121 10000 - 20000
Input Capacitance
MFE120, MFE122 Ciss - 4.5 7.0 pF
Vps = 15 Vi V = 4.0 Vi Ib=1 f=1.0 MH
(Vos 5 Vdc, Vess 0 Vdc, Ip DSS)» 0 z) MEE121 _ 45 6.0
Reverse Transfer Capacitance c _ F
(Vbs = 15 Vdc, Vgzs = 4.0 Vdc, Ip = 6.0 mAdc, f = 1.0 MHz) res - 0.023 P
Output Capacitance MFE120, MFE122 c - 2.5 4.0 pF
Vbs = 15 Vdc, Vazs = 4.0 Vdc, Ip = Ipss, f = 1.0 MH ’ o8 ) )
(Vos C, Vgos c, Ip DSS z) MEE121 _ 25 35
FUNCTIONAL CHARACTERISTICS
Noise Figure
(VDS =15 VdC, VGZS =4.0 VdC, ID = GOmAdC,
Zs is optimized for NF) NE dB
(f = 105MHz, Figure 1) MFE120 - 2.9 5.0
(f = 60MHz, figure 3) MFE121 - 2.6 5.0
(f = 200MHz, figure 3) MFE121 - 2.6 5.0
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DIGITRON SEMICONDUCTORS

MFE120—MFE122 DUAL GATE MOSFET VHF AMPLIFIER
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristics Symbol Min Typ Max Unit
Common Source Power Gain
(VDS =15 VdC, Veos = 4.0 VdC, Ip = 60mAdc,
Zs is optimized for NF) G dB
(f = 105MHz, Figure 1) MFE120 ps 17 19.6 -
(f = 60MHz, figure 3) MFE121 20 27.8 -
(f = 200MHz, figure 3) MFE121 17 18.6 -
Level of Unwanted Signal for 1.0%6 Cross Modulation B mv
(Vbs = 15 Vdc, Vgs = 4.0 Vdc, Ip = 6.0mAdc) - 100 -
Common Source Conversion Power Gain
(gate 1 Injection, figure 2)
(Vbs = 15 Vdc, Vgs = 4.0 Vdc, local oscillator voltage = 925mVrms Ge dB
(Signal Frequency = 60MHz, local oscillator frequency = 104MHz) MFE122 15 16.5 -
(Signal Frequency = 200MHz, local oscillator frequency = 244MHz) MFE122 12 13.3 -
FIGURE 1 — 105 MHz TEST CIRCUIT
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0g-10% 'S0k t“"" LI: 61/2 Closawaund Turns on 1/4” Diameter Form.

L2: 5 Closewound Turns on 1/4" Diameter Form

With Tap 1-1/2 Turns fram Bottom.

a7 1000 h, €1,62,3,C4,C5,C6: Johanson Capacitor Type 2951
ar Equivalent

C7: Arco Capacitor Type 404 or Equivalent.

+15V Overall Bandwidth: 1.3 MHz @ -3.0 dB.
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FIGURE 2 —~ 60 AND 200 MHz TEST CIRCUIT
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=l i 1= 60 MHz f = 200 MH2
: RFC 4] Arco Capacitor Type  Arco Capacitor Type
4 462 or Equivalent 404 or Equivalent
C2,C3,C4 Johanson Capacitor  Johanson Capatitor Type
| £ Type 2951 or 2951 or Equivalent
c2 RFC - Equivalent
0.8-10 150 k L 12 Closewound Turns 4 Turns on 1/4" Diameter
S an 1/4" Diamaeter Form, 1" Length
Form
L2 9 Closewound Turns 3 Turns on 1/4” Diameter
, = = -] on 1/4" Diameter Form, 3/4” Length
+15V Form
RFC 10 pH 1.0pH
Overall  6.0MHz@-3.0dB B85MHz@-3.0dB
Bandwidth
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DIGITRON SEMICONDUCTORS

MFE120—MFE122

DUAL GATE MOSFET VHF AMPLIFIER

FIGURE 3 — 60 AND 200 MHz CONVERSION POWER GAIN
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COMMON-SOURCE ADMITTANCE PARAMETERS
(Vps = 16 Vde, Vgog = 4.0 Vdc, I = 6.0 mAdc)

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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DIGITRON SEMICONDUCTORS

MFE120—MFE122 DUAL GATE MOSFET VHF AMPLIFIER

FIGURE 8 — GAIN REDUCTION FIGURE 9 — CONVERSION POWER GAIN
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Case

Available Non-RoHS (standard) or RoHS compliant (add PBF suffix).
Available as “HR” (high reliability) screened per MIL-PRF-19500, JANTX level. Add “HR” suffix to base part number.
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