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. w 0.015 Transfer Charact
3] ? 0380 o003z 20
o] ™1 oo
S \ Vasorr = 48V
a DESCRIPTION 1% T
. " Ta=+25C
i Process 50 is designed primarily for RF ampl 12 :?:Tsz'ﬁ
000 and mixer applications. It will operate upj <N
6 m, 450 MHz with low noise figure and good po k0.0 N T
0.015 gain. These devices offer outstanding performi i ! ‘ 1,
’ {0.387) at VHF aircraft and communications frequen k40 =
Their major advantage is low crossmodulation 4 -2V
° intermodulation, low noise figure and good pow "
§ gain. The device is also a good choice for anal 0 -1 -
switching where low capacitance is very import Vas - GATESOUR
GATE IS ALSO BACKSIOE CONTACT Transconductan
Characteristics
‘ 0 1
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX ! To=-8C
- [1] Ta?
Gate-Source Breakdown al
= =— - —4 L]
Voltage BVgss Vps =0V, g 1 uA 25 0 - %
. N
Zero Gate Voitage _ _ \ }
Drain Current Ipss Vps = 16V, Vgg = OV 1.0 10 20 20 S <
20 -
Forward Trans- _ _
conductance Ot Vps = 15V, Vgg =0 3.0 5.5 7.0 ‘o
Forward Trans-
= = . -10 -8
conductance s Vog = 15V, Ip = 200 uA 1.1 0 e
Reverse Gate Leakage lgss Vgs =20V, Vpg =0 -5.0 ~-100
“ON’" Resistance ros Vps =100 mV, Vgg =0 100 175 500 i
Pinch Off Voltage Vasore) Vps = 16V, I = 1nA -0.7 -3.5 -6.0 _ ‘ Parameter Inte
[ 1000 F——a7—1
Output Conductance Gos Vbe =15V, Ip = 1 mA, f =1 kHz 10 umhos Em §73£|37':-"°"!'
Feedback Capacitance Cres Vb = 15V, Vgg = 0 0.7 0.9 G F 800 T Vasiorn @ Vos'
Input Capacitance Ciss Vps =16V, Vgg =0 3.5 4.0 pF d g ~
Noise Voltage e, Vpg =15V, Ip = 1 mA, f = 100 Hz 8.0 nV/\/Fl" 4 : 100 h
e
Noise Figure NF Vpg =15V, I = 5 mA, z 5
. 4.0 dB )
R = 1 k€2, f= 400 MHz &2 - = 4
[ i
Power Gain Gpg Vpg =15V, Ig = 6 mA, f = 400 MHz 12 dB L8
;) 10
This process is available in the following device types. *Denotes preferred parts. - ~10 -24
. £r) - BATE
TO-72 (CASE 25) *2N5486 TO-92 (CASE 94} BC264C Vasore
2N3823 2NS555 on3sie BC264D
2N3966 2NS668  ns248 BF245A
2N4223 gmf’ggg BF244A BF2458
2N4224 R 054 BF2448 BF245C
2N4416 N BF244C BF256A
* J305 BF2568
2N4416A TIS68
PN4223 BF256C
2N5078 ’ TIS59
PN4224
2N5103 *PN4416 )
2N5104 TO-92 (CASE 97)
2N5105 PN5163
IN555 MPF102 2N5949
2N255‘75 MPF106  2N5950
MPF 107 2N5951
2N5558 MPF110  “2N59ET"
TO-92 (CASE 92) MPF 111 2N5953
. BC264A
2N5484 BC264B
*2N5485




9 -
N-Channel JFERE Process 50 ) [
Channel Resistance vs (7]
£ Transfer Characteristics Temperature Leakage Current vs Voltage m
0 1000 p———r— g
M e s £
R Vos - 18V - = = <
N 3 g5 Nesiorn 2 45V 2600 Fuogorn - ~1.0v I & o i
£ 1 Ta=-55C g H i
4 = < - . - I
. . . e z Ta=+25°C = Ee 28V 4 o i
signed primarily for RF amplifigges i, SY'/ L 2 ! [ e i
L ! H N 7, =+125°C ] P 5.0V L1 < ‘
wplications. 1t will operate up i 3 L0 Y < 190 L 2 i
. . = = ST ™) I
h low noise figure and good po LYY \\ Tp= 558 = ~8.0V : i
vices offer outstanding performancliil & 1N y‘&’ TaziBE g 9 g
ft and communications frequenciefill . g Q% Ta 2 H125°C 2 "
dvantage is low crossmodulation a 2.5V 8 zns = l1]0!1 mv R
on, low noise figure and good powef 10 < £ 3
ice is also a good choice for analo 0 10 -20 -30 -40 -50 75 -25 6 75 125 11§ 9 40 80 12 16 20 )
re low capacitance is very importang Vs - GATE-SDURCE VOLTAGE (V) T, -AMBIENT TEMPERATURE { C} Voo - DRAIN-BATE VOLTAGE (V)
Transconductance Common Drain-Source Output Conductance vs :
3 Characteristics Characteristics Drain Current H
) : 10 — — 50 ———— _ e ;
TYP MAX UNITS | LD Ta=-55°C l l Vs = 15V T =25°C 2 F1,=25C it i
; 6.0 Ta=+26°C ——— z Typ Vcsmiﬂ - -840V ' § [1=1.0 kHz L
& e 40 W 4
T = +125°C l I £ T w
-40 v § 50 L s | SL4/ - PAIY iy ,‘
< VK = Lo/ LN FER L — odit} b
& pd g 30 SGLL AL 5 == v )
; 32 " N T 1 L ke H //,/,/ a v ; »od) 1
10 20 mA g INSL 10 = s'e s 7.0 g [ S
| L8 30 S z 9 V4 N —| 2 2 b
] § \ Vasiore) a 7,ravd L) = 10 oy i
. k4 N\ NN\ = 4.5V & | A A F Vas orn * -1.0V =E=4
g 20 N ] A AT s 5 }
5.5 7.0 mmhos S - | o 10 - 3 W
= [t f aore
] 1.0 1 -4.0V ] ! Luxmr | T
— ¢, O [
1.1 mmhos ) -0 -20 -0 40 -0 0 02 04 05 08 10 00 0. 10 10 g
Vgs - GATE-SOURCE VOLTAGE (V) Vos — DRAIN-SOURCE VOLTAGE (V) 1o ~ DRAIN CURRENT (mA) 3
-5.0 -100 pA ]
: i
175 500 Q i
3 Transconductance vs Drain i
-3.5 -6.0 \% Parameter Interactions Current Noise Voltage vs Freguency 18
k 1000 ¢ 100 10 1000 ]
10 umhos S ™ 2,"5 0 VDS.; 15‘\11. Vas = PULSED] ’ 5 TYP Ve ger) = 1.6V B Vpg = 16V E
= tros @ Vps = 100mV, Vgs = ] L e T3 = BW=8.0Hz @£ =10 Hz, 100 Hz
W 500 - - 1s0 ‘g € so FTa=-s5c THHH r I :
0.7 0.9 pF g &s(o;ﬁ)ﬁvas I'-"V. Ib=10nA 1 28 E "T: «+25°C 1 i Lz? =021@1>10kHz !
< > w . b\ >
E I z ! 1] Tpa = +125°C z :
3 14 =] A - £ I
3.5 4.0 pF i s\ii > §§ ;— u 100 [
3 23 o L - o, < i
8.0 nV/A/Hz 3l © 0 . w 22 3 L Ta - -5C 2 :
3 s A~ R = ¥ T4 =+25°C =
22 4 ds ' z 50 - 5.0 gs ; 05 T Ta = 1126°C ; 10 :
: 0 | K —F 1+ CER HETYP Vs oer < 50V g a
o2 2 9
S /. EE i FTHT ' o
12 dB - v T Vog = 15V ¢ ;
- = e f= 1.0 kHz ]
]n 1‘0 . ‘ IR Iu X 1)
-10 -29 -50 -10 0.01 0.1 10 10 0.0 0.1 1.0 0 100 s
] Vasiors) - GATECUTOFF VOLTAGE (V) I — DRAIN CURRENT (mA) t - FREQUENCY (kHz)
A
Capacitance vs Voltage Noise Figure Frequency
10 50 — i
1= 0.1 - 1.0 MHz ] | Vos =15V 3
< Ip =5.0 mA i
: 8 40 —aG:Le:n 4
‘ E Ca (Vos = 15V) w e i
3 = ™~ s S 30 4
j S L[] e i
} £ 1w -
g E €, (Vos - 01— g ., y
] ‘ g *
] g M —
& z 10 '
01 o - :
0 a9 -80 -12 -6 -20 10 28 50 100 200 500 1000
L Vgs — GATE-SOURCE VOLTAGE (V) f— FREQUENCY (MHz) 3
; ‘-',
A 7
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Process 50

g {~by,) — FORWARD TRANSFER

ADMITTANCE (mmhos) Gias (bis) — INPUT ADMITTANCE (mmhos)

Gow (Bow) — OUTPUT CONDUCTANCE {mmhos}

g5 {—b;) - REVERSE TRANSFER
ADMITTANCE {mmhos)

COMMON SOURCE

Inpvt Admittance

10 =

- Vops = 15V

FVas =0

- (cs)

{ A
A
1.0 e
;
>t
t—bigs 7
-
>
Biss
0.1
100 200 500 1000

10

0.1

0.1

0.01

0.1

0 =

- FREQUENCY (MHz)

Forward Transadmittance

}
T
s .l
//,
sl
/ —hyg
Vos = 15V
+Vos =0
(€S}
100 200 500 1000

- FREQUENCY (MHz)

Output Admittance

) § %/ P
L~ "4
/ Yo
o —
|
Fvos = 15V
FVgs =0
(CS)
100 200 500 1000

f - FREQUENCY (MHz)

Reverse Transadmittance

} ]

| s

-, A

— /
4 —gry (X 0.9)

Tl
L]

200

f - FREQUENCY (MHz)

Sx (bige) — INPUT ADMITTANCE (mmhas)

—grg (+byg) FORWARD TRANSFER
ADMITTANCE {(mmhos)

Gogs (Boge) — OUTPUT CONDUCTANCE {mmhos)

g {2byy) — REVERSE TRANSFER
ADMITTANCE (mmhos)

Process §

COMMON GATE

Input Admittance

Rl ST

" Vas =0

- (CG)

A
10 = -
[ %
b,
T e

/

1.0
100 200 500 1000

10

0.1

1.0

0.01

0.0t

f - FREQUENCY (MHz)

Forward Transadmittance

4

L Oy

&
N\
N

\

Vps = 15V
Vos=0
(ca

Y

100 200 500 1000

f - FREQUENCY (MHz)

Output Admittance

oo |

Boge (X 10) |

/ [

|- Vos = 15V
-Ves =0
(c6)

100 200 500 1000

GATE IS Al

Characte

fsate-Source Bre
fVoltage

rero Gate Voitag
Drain Current -

,' everse Gate te
pN Resistance

tF-orward Transce
Epinch Off Voltag
fDrain OFF Curre
« eedback Capa
Hinput Capacitan
jNoise Voltage -
urh-On Time
-Turn-Off Time

his process is a\

1018 (CASE 02)
'2N3970 2N

{ - FREQUENCY (MHz)

Reverse Transadmittance

I-{CG)
iy /
y
i :
N
v ]/
200 500

f — FREQUENCY (MHz}

2N3971 2N
FaN3972 2N
' ON4091 2N
[* 2N4092
*2N4093
" 2N4391
Y2N4392
F*2N4393
" 2N4856
- 2N4856A
b *2N4857
- 2N4857A
f “2N4858
2N4858A
. 2N4859

[ 2N4859A



| 0209-0219
(5.309-5.563)
{3.607-4.039) )

0.028-0.048
Pt
0.m-1.219)

VSRR WO

—
PIN | T(25) | FET N (25, 29)
1 (3 s
2 B b
3 c G
4 | GND CASE
- PIN | T(28) | FETP (23)
1 8 s
2 E G
3 [o} D
4 | GND | CASE
g 0.209-0.230
5.309-5.842)
0.170-0.210

#185.334)

0.023-0.048
©711-1.219)

)

TO-78 (24, 30)

0.165-0.185
{4.191-4.699)

0.500
{12.70)

0.029-0.045 /)\

0.737-1. 0737-1.183)

FET (24)

E1

1
2 D1
3 G1
5 S2
6 D2
7 G2

0.350--0.370

(8.890-9.398)

01A 0.315-0.335

0.040 T PLANE

o

g

_’l ‘__ 0.016-0.019
(0.406— {0.406-0.483)

0.200
{5.080)

81

{8.001-8.509)
0IA

SEATING

TYP

T0-92 (92, 94, 96, 97, 98) PIN 92 (STD PIN 98
T | FET T | FET
1 ]c| 6’ c| G
2 B S R 13 D
3 E D B S
94
PIN 9 TFer 7
1 B s prainsource PIN TTFE
interchangeable on most
2 |Cc|@G JFET devices 1 |ej o
ale|o 2 18] s
3 C G
0.175 - 0.185 0.175 - 0.185 et
{2485 ~4.699) "—-"‘— {8445 — 4.699) \
r—‘—‘" ﬁ'
5 NOM
i~ |
| |
SEATING ___J i _\
PLANE ; i 7
! 5" NOM
0500  0.090 0025
{270 (2286 053
MIN NOM |
nuucumnoueu “
LEAD DIA
| ome o f[L smue-tes
0.045 - 0.05 (0457) {0.3683 - 0.3837)
11831390 0085 - 0105
{2413 - 2.657)
0.045 - 0.055

0.090

{1.143 - 1.397)

soujnQ 969

0.055-0.045
{1.397-1.143)

(0 394 ﬂ 36!)
TYP
0.055-0.045

{1.397-1.143)

0.145-0.135
{3.683-3.429)

0 055-0.045
{1397-1.183)

10°NOM

taiuiaiildsiidatiog
2159-2413) {15.367-16.637)

0.028-0.034
{0711-0.868) zzm [Ty
PIN
T
| 1 B8
\/ L 0436 - 0145 2 E
\ {3429 - 3683) 3 c
10°NOM  10° NOM
* See note regarding leadform on 12419
TO-237 (80, 91) PIN | PACKAGE 90 | PACKAGE 91 TO426 (58)
1 Base Collector ’
2 Collector Base
3 Emitter Emitter
1020 0.205-0.188 0.290-0.310
{0.508) ‘:2‘:;‘:91571’ o0 {7.366-7.878)
TYP —!
0.185-0.178 0.145-0.155
NOM 4599 4.485 — AEE 383N
! ) tam 5 NOM {3683-3.937)
-—————J' 0.148-0.150
37693810 o
) 0.120-0.130 ¢ ) yve
{3.048-3302)
o 0.42610.435
SEATING _0425704%5
PLANE Vas {10,795 11.029)
0.185-0.175
{8.699-4.445)
“ o085 0095 || 005-05%

0.091-0.087 1 _J 0.015-0.025
(un_z.um’l Y‘— L’m {0.381-0.635)
0.020-0.026 ’
{0.508-0.660) 0.045-0.055

0.095-0.105 "
0.025-0.035 JL(EnT-zfﬁﬁ) AaTa
{0.635-0.889)
E__r___j

Pin 1— Emitter

Pin 2— Collector

Pin 3—Base

When mounting the device, torque not to

exceed 6.0in Ib.

if lead bending is required, use suitable

clamp or other supports petween transis-
tor case and point of bend.
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