Discrete POWER & Signal

National Technologies
Semiconductor-

J309 MMBFJ309
J310 MMBFJ310

SOT-23
Mark: 6U / 6T

N-Channel RF Amplifier

This device is designed for VHF/UHF amplifier, oscillator and mixer
applications. As a common gate amplifier, 16 dB at 100 MHz and
12 dB at 450 MHz can be realized. Sourced from Process 92.

Ab50|ute MaXimum Ratings* TA = 25°C unless otherwise noted

Symbol Parameter Value Units
Vpg Drain-Source Voltage 25 3
Vas Gate-Source Voltage -25 "
ler Forward Gate Current 10 mA
T, Tsyg Operating and Storage Junction Temperature Range -85 to +150 °C

*These ratings are timiting values above which the serviceability of any semiconductor device may be impaired.

NOTES:
1} These ratings are based on a maximum junction temperature of 150 degrees C.
2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duly cycle operations.

Thermal Characteristics  ta- 25:C unless otmerwise noted

Symbol Characteristic Max Units
J309/J310 *MMBFJ309
Pp Total Device Dissipation 350 225 mw
. Derate above 25°C 2.8 1.8 mw/C
Ruc Thermal Resistance, Junction to Case 125 “C/W
Ruja Thermal Resistance, Junction to Ambient 357 556 “‘C/W

*Device mounted on FR-4 PCB 16" X 1.6" X 0.06."
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J309 / J310 / MMBFJ309 / MMBFJ310

N-Chann

(continued)

el RF Amplifier

Electl’ical Characteristics TA = 25°C unless otherwise noted
Symbol Parameter Test Conditions Min ‘ Typ | Max |Units
i
OFF CHARACTERISTICS
Vismoss Gate-Source Breakdown Voitage la=-1.0pA, Vps=0 -25 v
lass Gate Reverse Current Vas=-15V,Vps=0 -1.0 nA
V@:‘TSV,VD§=0,TA=125“C -1.0 p.A
Vastom Gate-Source Cutoff Voltage Vps =10V, [p =1.0nA J309 -1.0 -4.0 v
J3io | -20 -6.5 N
ON CHARACTERISTICS
loss Zero-Gate Voltage Drain Current” Vps =10V, Vg =0 J309 12 30 mA
J31o 24 60 mA
Vst Gate-Source Forward Voitage Vps =0,1g=1.0mA 1.0 Vv
SMALL SIGNAL CHARACTERISTICS
Reyis) Common-Source Input Conductance |Vps = 10,1p = 10 mA, f = 100 MHz
J309 0.7 mmhos
J310 0.5 mmhos
Regyos) Common-Source Output Vps =10, Ip =10 mA, f = 100 MHz 0.25 mmhos
Conductance
Gog Common-Gate Power Gain Vps = 10,1p = 10 mA, f = 100 MHz 16 dB
Regyss) Common-Source Forward Vps = 10,1p = 10 mA, {f = 100 MHz 12 mmhos
Transconductance
Regyig) Common-Gate input Conductance  {Vps =10, lp = 10 mA, { = 100 MHz 12 mmbhos
grs Common-Source Forward Vos=10,lp =10 mA, { = 1.0 kHz
Transconductance J309 | 10,000 20,000 [ pmhos
J310 | 8000 18,000 | umhos
Jos Common-Source Output Vos=10,1p=10mA, f =1.0kHz 150 [pmhos
Conductance
Oiq Common-Gate Forward Conductance |Vps = 10, Ip = 10mA, f = 1.0 kHz
' J309 13,000 umhos
J310 12,000 umhos
Gog Common-Gate Output Conductance |Vps=10,Ip=10mA, f=1.0kHz
' J309 100 umhos
J310 150 pmhos
Cug Drain-Gate Capacitance Vps =0, Vas =-10,f = 1.0 MHz 2.0 25 pF
Csq Source-Gate Capacitance Vos=0,Vas =-10,f = 1.0 MHz 1 4.1 5.0 pF
NF Noise Figure Vps =10V, lp =10 mA, | 3.0 dB
f = 450 MHz
en Equivalent Short-Circuit input Vps=10V, 15 =10 mA, 6.0 nvAz
Noise Voltage f =100 Hz
'Pulse Test: Pulse Width < 300 us, Duty Cycle <2.0%
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N-Channel RF Amplifier

(continued)

Typical Characteristics

Transfer Characteristics
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J309 /4310 / MMBFJ309 / MMBFJ310

N-Channel RF Amplifier

{continued)

Typical Characteristics (continueq)

Common Drain-Source

ol s T
[ 7, -2c | |
:é ap | Vosiorr = -2V |
-
&
« 30
a Vgs =0V
s N
g u 04V
(=]
1 LAy |12V -16V -20V
©o 1w 1 'l'
14—/,
0 ) . 4

0 1.0 20 30 40 50
Vps ~ DRAIN-SOURCE VOLTAGE (V)

. Output Admittance
° » 2
€ F Vog = 10V K
f [ I = 10mA
= ops
o - 41t
=
[=]
=Y ) i
(4]
5
g g .
-
(=]
1
3
= fope -
3w anl
100 500 1000

t~ FREQUENCY (MHz)

Noise Voitage vs. Frequency

100
Vo = 10V
|'§ BW=E0Hz @ =10 Hz, 100 Hz
z =0.21@1 > 1.0kHz
>
=
a N
<
CRRT I
4 — o = 1.0mA
@
2 Ip =10mA
= R Nnn
& =
1.0

001 003 01 05 20 10 50 100
t - FREQUENCY (kHz)

Gos —~ OUTPUT CONDUCTANCE {umhes)

Cn. Cow ~ CAPACITANCE (pF)

8y (b} - REVERSE TRANSADMITTANCE (mmhos)

1000

10

0.1

Output Conductance vs.

Drain Current

T, =42

L 1= 1.0kH2

5°C

Vasiosr

01

o

10 10
— DRAIN CURRENT (mA)

Capacitance vs. Voltage

Ca [Vog = 10V)
1 i

ST

Com (Vps =0)

Sy

Com (Vps = 10V)

|

0 -2
Vgs -G

-4 -6 -8 -10
ATESDURCE VOLTAGE (V)

Reverse Transadmittance

- Vpg = 1

[ (CG)

F 1o =10 mA

v

1l

i

| N

500 1000
f - FAEQUENCY (MHz2)

7-30




N-Channel RF Amplifier

(continued)
Typical Characteristics (continued)
Transconductance vs.
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