TYPES 2N4416, 2N4416A
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

BULLETIN NO. DL-S 6810849, JANUARY 1968

FOR VHF AMPLIFIER AND MIXER APPLICATIONS

High Power Gain...10 dB Min at 400 MHz

Low Noise Figure...4 dB Max at 400 MHz

High Transconductance ... 4000 ,mho Min at 400 MHz

low C,, ...0.8 pF Max

High 'y, /C.. Ratio (High-Frequency Figure-of-Merit)
Cross-Modulation Minimized by Square-Law Transfer Characteristic
Recommended for Use in VHF-UHF Bandpass Amplifiers

Excellent for General Purpose Amplifier and Chopper Applications

*mechanical data

THE ACTIVE ELEMENTS ARE ELECTRICALLY INSULATED FROM THE CASE
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ALL JEDEC TO-72 DIMENS|IONS AND NOTES ARE APPLICABLE

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

2N4416 2N4416A

*Drain-Gate Voltage . . . . . . . . . . . . . . . . . . . . . . 3V 35V
*Drain-Source Voltage . . . . . . . . . . . . . . . . . . . . . 30V 35V
*Reverse Gate-Source Voltage . . . . . . . . . . . . . . . . . . .=30V 35V
*Continuous Forward Gate Current . . . . <«— 10 mA —>

*Continuous Device Dissipation at {or below) 25 C Free A»r Temperuture (See Noie 1) . <—300 mW—>
Continuous Device Dissipation ot {or below) 125°C Case Temperature (See Note 2) . «—450 mW-—>
*Storage Temperoture Range . . . C . . . ... ... . —65°Cto200°C
*Lead Temperature X, Inch from Case for 60 Seconds e L.« 300°C —

NOTES: 1. Derate linsarly ta 200°C frae-gir temperature at the rate of 17 mW/°¢

2. Derote linearly to 200°C case temperature ot the rate of & mw/°C.

*Indicates JEDEC registered dala

USES CHIP JNG3
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TYPES 2N4416,

2N4416A

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

i 2N4416 2N4416A
PARAMETER TEST CONDITIONS MIN_ MAX TMIN _MAX UNIT|
Vimwjess Gote-Source Breakdown Voltage fe = =1 uh, VYos =0 ~30* —35* Y
Vose  Gofe-Source Forward Voltoge le = TmA, VYps=10 1* 1" v
Vs = =20V, Vps=10 —0.1* -0.1* | nA
~0.2* 2%
less  Gate Reverse Current Ves = 20V, Vos =0, T. = 150°C _3121 :g” A
Vesiorn Gate-Source Cutoft Voltage Vps =15V, lp=1nA o |25 | v
Ves Gate-Source Voltage Vos =15V, b =105mA —1* ~55% | —1* 55| V¥
loss Tero-Gote-Voltage Drain Current Vps = 15V,  Vgs= 0, See Note 3 5% 15 §*  15* | mA
Small-Signal Common-Source Vps = 15V, . . . .
Iyl Forward Transfer Admittonce o 45t 75 45t 75
- Ves =0, mmhol
| Smali-Signal Common-Source 0.05* 0.05*
Wosl Output Admittonte f=1kH . E
c Common-Source Short-Circuit . 4
s Input Copacitance Vps = 15V, 4
Common-Source Short-Circuit = . .
Goss Reverse Transfer Capacitance Yos = 0, c8 08" | of
¢ Common-Source Short-Circuit f=1MHz . .
o8 Output Copatitence 2 2
Small-Signal Common-Source .
Refy)  taput Condudance _ o1 0.1
- Yps =15V,
| Small-Signal Common-Source . 5
Mol pnput Susteptance 25 z
" V@s = 0, mmho
R Smoall-Signal Common-Source . .
BlYos) gutput Conductance 0.075 0.075
: f = 100 MHz
i Small-Signal Common-Source . 1*
mM{Yes) CGutput Susceptance 1
Smail-Signat Common-Source . .
Rely..) Input Conductance ! !
Small-Signal Common-Source Vos = 15V, " .
miy) Input Susteptance 10 10
Small-Signal Common-Source _ .
Relys)  Forward Transfer Conductance Ves =0, 4 4 minho
Small-Signal Common-Source .
RelYes) Qutput Conductance f = 400 MHz 0.1 01*
Smali-Signal Common-Source . .
im{ye) Output Susceptance 4 4
NOTE 3: This parometer must be measured using pulse tachniques. to = 300 us, duty cycle < 1%.
FTexas Instruments guarantees this value in addition o the JEDEC registered value, which is also shown.
*operating characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS? MIN MAX |UNIT
vDs =15V, lp = SmA, f =100 MHl, 18
P Small-Signal Common-Source Re’ = 1kQ2, See Figure 1 &
Lo Neuvtralized Insertion Power Gain Vos = 15V, Ip = SmA, f= 400 MHz, 10
Re’ = 1kQ, See Figure |
Vos = 15V, Ip=5mA, f=100Miz, | ,
L R’ = 1k, See Figure 1
NF Spot Noise Figure Vo =I5V, 15 = SmA, f = 400 Wiz, p dé
Re’ = 1kQ2, See Figure 1
3 The fourth lead (case) is connected lo the source for all measurements.
*Indicates JEDEC registersd dotg
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TYPES 2N4416, 2N4416A
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

PARAMETER MEASUREMENT INFORMATION
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CIRCUIT COMPONENT INFORMATION (See Note 4)
CAPACITORS I __cons L .
[ [ 100 MHz | 400 MHz | 100 MHz ] 400 MHz -
G| 7t L 014 p." 3 5 T, #18 enameled 0.022 uH 5" of #16 (opper
G 0.( 0015 uf "  copper wire, | D, ta” " long. wire formed 10 0.5 T, | LD,
G| 1= 12 pf 3 M7 T, #28 enumeled 0.2 uH, 6T, #24 enumeled copper
¢ | 1000 pF L, copper wire, tlose wound, ° wire, close wound, 73" 1D,
. 'f_']'z’p}:’ 1.D., powdered iron slug gluminum xlug
G | 0.0015 4F L | 0.25 uH 457, #18 enumeled 0.03 ,uN 14" of #16 enameled
G| 3pF ! copper wire, *s” 1D, long copper wire formed fo 17, %™ 1D,

FIGURE 1-NEUTRALIZED POWER GAIN AND SPOT NOISE FIGURE TEST CIRCUIT
NOTE 4 Transtormed equivalant source resistence llG') 16 1008 <2 at 100 MHz for 100-MHz omplifier. and 1000 L) at 400 MHz for 400-MHz ompiifier

THERMAL INFORMATION

FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE

CASE TEMPERATURE
DISSIPATION DERATING CURVE
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TI cannol pssume any responssbility for any circuts shewn
or represent that they are free from patent infringement.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE (HANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND 1O SUPPLY THE BEST PRODUCT POSSIBLE
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