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Transistores Efecto de
Campo
JFET

Definicion

s

JFET=Transistor de Efecto de Campo de Juntura

Es un dispositivo de 3 terminales: Drenador-Fuente-
Compuerta

Transistor Unipolar (Un solo tipo de corriente-electrones o
huecos)

Corriente Ij,g controlada por Vg

Simbolo circuital

D D G - Puerta (GATE)
G G — D - Drenador (DRAIN)
[ S S - Surtidor o fuente (SOURCE)

Canal N Canal P
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Estructura del JFET
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W: Profundidad del Canal
N / L: Largo del Canal
w 2a: Ancho Metalurgico del Canal
G i _ Np: Concentracion Zona N canal
-— L P ) N,: Concentraciéon Zona P Compuertas
N, >>Np=>P*N
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~ Principio de Funcionamiento (1)
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Principio de Funcionamiento (2) -
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Cuando b = 0 no existe canal y Rpg — *® I
|
La tension Vg para la que b = 0 se define como /
TENSION DE ESTRANGULAMIENTO (Vp) . *
V; es un parametro del dispositivo
Depende de la fabricacién T
!
Xn = qZI\TD []_lNDj *Vio —VGS]% Xn ~ |:q2N€D :|E*[Vjo —VGS]%
+
Na
xn ~ K*[Vjo —Ves]% Ki= [qzlj :|E Ki — Constante que depende de la Fabricacion
a = KiVio +Vp)% suponiendo Vjo((Vp a= Kl(Vp)% =\Vp = [Kij
Vo — a2 gNbo
2& 7

Principio de Funcionamiento (3)
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i T
Rbs = —— Ros = —— b=2a-2x =
=== T : —

2
1

1 2 1
Xn = ﬁ (1+1ND) *[Vjo —VGs]E Xn & [%} *[Vjo—VGs]E
Na

1
1 2

Xn & Kl*[Vjo *VGSF K1:{ 2¢ :|
gNo

K1 — Constante que depende de la Fabricacién

1
b = 2[a— Ki(Vie—Ves [z b= Za[l—% (Vio —ves)f}

Vio—Ves .~ Ves =
b=2a1-(—)? Vio{{Ves b=2al1-(—)2
a[ ( Y, ) } « a{ (V ) }

P P

b —)f(VGs) = Rbs —)f(VGS)

9
s | T
Ds = = - —>
quNoW2a[,  Ves.: -
=)
VP
Vs =0 — Rbs = Roson
Booh L - Rpson €s un parametro del dispositivo
2aqmNoW y depende de la fabricacion
Rbs = Rbson -
T (\E)E
Ve
¢ Vis - 1— (\E)% - Relacion V-I del JFET para Vg = 0
Ros Rbson Ve
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CARACTERISTICAV-I PARA ZONA OHMICA///

La tensién Vgs controla la geometria del canal :
Este control provoca la variacion del drea del
resistor entre drenadory fuente.

Resistencia Drenador-Fuente->f(V )

————— & D

Ros = Roson %
:I [1_ (\E)E:|
VP
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Cuando V¢g =V}, la zona de transicion de la juntura P-I\L//

invade toda la regiE')ﬁm’ﬁi’diéndose{etalmente'}a‘*

conduccidn.
(Corte del canal)
1,=0
i
Region de Region de

agotamiento

agotamiento

3
Ups

(Pequeno) T

e
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~Zona Ohmica (Control de Compuer

¥ //J
ind
&
T s (Pequeso)
s (a)
*En esta region el canal conductor
entre drenador y fuente se comporta
como una resistencia Rpg
*La Rpgva aumentando a medida que se estrecha el canal, a
consecuencia de la polarizacién inversa producida por V¢
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Principio de Funcionamiento (4)
///::;—:""” o v e —
| e AY
D
T T
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
o | | _
+ +
® o X, by) L
1 =1
! / / ! v
i 2a ! DS
1 1
1 1
1 1
i i
X
: no % N 1 a0 :
1 ] 1
1 d 1
S
Dispositivos Electronicos-FACET 15



24/9/2017

e
2 = —_— ; B
& VDS comienza a aumentar hasta alcanzar el valor de Vp.
¢ En ese punto, el canal se estrangula en la zona de drenador.

e Cuando se estrangula, IDS no puede aumentar masy
alcanza su maximo valor I,gg

® s Corriente D-Scon Vg=0y Vpg 2V,
® [s es un parametro del dispositivo.

Jps(y) = 0Eps(y) Ips(y) = b(yI)Lf(W

Cuando Vos T b(y) 4 = Jos Ty para mantener la igualdad E(y) T

* Como Jpg (Y) T es tan grande E(y) crece hasta alcanzar el valor para el
cual se deja de cumplir la ley de Ohm.
* La velocidad de deriva vd satura y la movilidad deja de ser constante.

evd=pE
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~ CARACTERISTICA V-1 PARA Vs =0
IDS
IDSS
VP VDS
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Principio de Funcionamiento (5)
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CARACTERISTICA V- | ==

//J:
lDS Vps = Vis > [Vp|
/ —
pss Ves=0| | SATURACION |

-
—

2
Vsl
Ips = Ipss (1 =

Vgs= - Vp VDS

ﬁvp

Vs~ Vos < Vol ||:>] OHMICO \I:() IDszﬁton

1
. <|vcs|> -
Vel

VDS
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POLARIZACION DEL JFET ==

| Vs = Ves > V] 1> [ saTuRACION |

‘ Vbs = Vpp — Ips X Rs — Ips X Rp ‘

| Vos +Ips X Rs+ g X Rg = 0 |

NI =021 xR =0 || Vos = —Ips X Rs |

’VDS_VGS=VDD_1DSXRD>VP ‘

Vpp —Vp S
Rp < —— - Para saturacion
IDS
0< IDS < IDSS g Rango de IDS ‘ ’ VP < VDD < VDSMAX T2 Rango de VDD
Dispositivos Electronicos-FACET 21

~ Modulacién del Largo del Canal

P

‘I.D (mA}

V. 2
IDS = IDSS(l +AVDS)<1 —£>
7

PP IrrrrrrUDrrTn T =

15.0

vgs = SV

10.0

5.0

0.0 S
2.0 4.0 6.0 8.0 10.0
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Modelo del JFET enzonade —

saturacion

Vps = Vs > Vp

o [)
+

2
Vi
Vos ()]s = st a0 (1-52)

P

O - & o
S
Dispositivos Electronicos
Siel JFET esta polarizado en ==
. SATURACION 3
2
VGS
IDS — IDSS(l +/1Vl')s) <1 — —>
Vp
dIDS dVDS
g = e TO s U
™ dVes|@Q dlps |Q

e v,

En el punto de polarizacion (Q)

Vps = Vpsp
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M VCR2N/AN/TN
Vishay Siliconix

JFET Voltage-Controlled Resistors

PRODUCT SUMMARY
Part Number Vogom Max (V) | Vigass Min (V) Tosinmy Max (£2)
WCRIN -7 =5 EQ
WCRaN -7 =5 0
VCRTN -5 -5 8000
FEATURES BENEFITS APPLICATIONS
= Continuous Voltage-Controlled * {Gain Ranging Capalxiiy/Wide Ranges = “ariable Gain Amplifiers
Resistance Signal Attenuation * Vollage Contralied Oscilator
= High Cff-Isclation * No Circuit Interaction * AGC
& High Input impedance & Simpifed Drive
DESCRIPTION
The VCRZMNANTN JFET \.NJIEBQE controlied resistons have an KE_Y 10 device FEFTOI’I‘HEI’!EE I3 the predictable rpe CI’IZI’\gE
ac drain-source resistance that 12 controlled D}' a dc bas VErsus "\r'ﬁ:_'; bilas where:

virllage (Vgs) applied o their nigh impedance gate tenminal

MENIMUM rps ocours when Vs =0V As Vs approaches the

pinch-off voltage, e rapidly increases This sefies of junclion

FETs is Infended for applications where the drain-source Tpghiss ~
voltage is a lowlevel ac signal with no dc compoenentd.

These n-channel devices fealure fosgy fNging from 20 to
8000 @ Al packages are hemmetically sealed and may be
processed per MIL-S-19500 (see Military infermeation )
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e
| Vishay Siliconix
ABSOLUTE MAXIMUM RATINGS®
Gate-Source, Gate-OrainVoltage .. ... -5V Lead Tempersture {147 fom case for 10 s=c.) . e
GRBLCUNDRN - .. i v s 3 oS i i e 10 ma
ol W hobes:
Fower Dinspation 300 2 Ta=25°C unkas otherse
Operaing Juncliors Tamperaiue Range . ................. S50 175'C Dherate 2 mi C abovs 25°C
Sanrage Temperanae S50 00rrC
SPECIFICATIONS (Tz = 25°C UNLESS OTHERWISE NOTED]
Limits
veRaN [ ueman [ veRTH
Parameter Symbol Test Conditions Typr [ min [ max [ min [ max | min [ max | unie
Static
38%8-50urcs Breckdown Volmge WERYEEE ha=-1wh Vps=0V -85 -5 -5 -25 )
Gae-Soures Cutal Jokaga Viasien Vos = 0¥, Io= TuA 35 | 7 |35 | T |25 | 5 ’
Ga Fevens CUment == Ve =15V, Vos =0V -5 0z 01 | na
Vas=OV. In = 10mA 20 | &0
Drain-Source On-Resistance Don) Ves=0V lo=-1ma 20 B0 0
Was=0V.Ig=0.1mA 4000 | 8000
Gase-Source Forwar \oitage [I— Vos=DV, lg=1ma 07
Dynamic
Drain-Source On-Raeiance Tejom) Ves :,u:'; L‘,’_; Sl 20 | &0 | 20 | GO0 | 4000 | BDOD | @
Drain-Gate Capacitance Cy "fm'l"'u"-u_fz'ﬂ mA 75 3 15
oF
Sourcs-Gate Capacrancs Cop 75 3 15
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TYPICAL CHARACTERISTICS [Ty = 25°C UNLESS OTHERWISE NOTED) |

Output Charactenstics |VCREN) Cutput Charactenistics (VCR4N)
] o R 10 T ChT 7
mp% (T L=l A
Vga =0V
= et g [l Jay / ///// /
V| ¥ S N PP
g 2 . 1 Z 25V / 717 35V
& ° |_|:|.5 e /, L £ ons | adv ;}( A1
- oy ><\,// -k § 0 1/// W
g <A LFT 2 L% LA |
E A7 —20v . {/7’ - L~
1 P L~ =1 y A =
£ / / T =" =2 A | A
i ,/__./ 1 —2sv 02
> ::-" | et /, \
T _;L. I~ m,f'-—u v.| |
0 : 0
o 0z 04 06 0s 1 o 01 0z 03 04 os
e — Diram-Souree Voltage (V) Ve — Dirain-Sounce ottage: (V)
Chmput Characieratics (VCRTM)
200 | |
P e e
I
180
s oy —
i 05"
£ am 5 |
-
2 L ™ _mw
_‘é 0 f’ [
i P Pl ]
o .~ s
0
= —
T -20v_|
—
o
0 0z o4 L] 03 1
Yo — Drein-Source Woltaga [V
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TO-206A4 TO-206AF
(TO-18) (T-72)
= —
L2 \3J
Gand Case [+ G
Top View
VORI, VORAN
APPLICATIONS

A simple application of a FET VCR is shown in Figure 1, the The oulput voltage is:
circuit for a voliage divider atlenuator.

Viour =

It 15 assumed that the output voltage 1S nat so lange as 1o pusn
the VR oul of e inear resistance region, and mat e rps 15
nod shunted by the kad

The lowest value which Vegp can assume is:

Wine Torgomy
VeuTimn =
R+ lipsn

(1)
o—é——o

Since igg can be extremely large, the highest value is:
FIGURE 1. Simple Attengstor Ciris

WouTman =Yin
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NXP Semiconductors Product specification

N-channel junction FET BF862
FEATURES PINNING SOT23
+ High fransition frequency for excellent sensitivity in PIN DESCRIPTION

AM car radios

) . 1 source
« High transfer admittance. > arain
3 gate

APPLICATIONS

= Pre-amplifiers in AM car radios

DESCRIPTION

Silicon N-channel symmetrical junction field-effect
transistor in a SOT23 package. Drain and source are
interchangeable

Top view MAMOI
Marking code: 24p.

Fig.1 Simplified outline and symbol
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QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MIN. | TYP. | MAX. | UNIT

Vps drain-source voltage - - 20 v
Y asof gate-source cut-off voltage -0.3 -0.8 -12 |V
lpss drain-source current 10 - 25 mA
Ptot total power dissipation T4<90°C - - 300 |[mw
7N transfer admittance 35 45 - ms
T junction temperature - - 150 °C

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134)

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vos drain-source voltage - 20 W
Vog drain-gate voltage - 20 W
Vas gate-source voltage - =20 W
los drain-source current - 40 mA
I forward gate current - 10 mA
Piat total power dissipation T =90 °C; note 1 - 300 mwW
Tstg storage temperature -63 +150 (°C
Tj junction temperature - 150 °C
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THERMAL CHARACTERISTICS
o SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rajs thermal resistance from junction to soldering note 1 200 KW
posint

Note
1. Soldering point of the gate lean

WEDs
400

Flai
AT

oo

Fig.2 Power derafing curve.
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STATIC CHARACTERISTICS
Tj= 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
ViBr)ass gate-source breakdown voltage |lgs=-1 pA; Vps =0 -20 - - v
Vas gate-source forward voltage Vos=0.lc=1mA - - 1 v
Vasor gate-source cut-off voltage Vps=8WV.Ilp=1uA -0.3 -0.8 -1.2 v
less reverse gate current Ves=-15V, Vps=0 - - -1 nA
loss drain-source current Vgs=0;Vps=8YV 10 - 25 mA

DYNAMIC CHARACTERISTICS
Common source; Tams = 25 °C; Vas = 0; Vos = 8V, unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
[yss| common source forward transfer Ti=25°C 35 45 - ms
admittance
o common source output conductance | T;=25°C - 180 400 us
Cies input capacitance f=1MHz - 10 - pF
Crss reverse transfer capacitance f=1MHz - 1.9 - pF
en equivalent noise input voltage f=100kHz - 0.8 - nvivHz
fr transition frequency - 715 - MHz
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/“///
% e Y v .
MCDE13 MCDE14
30 20 T 1
In Veg =0V
'D (ma) P
(ma) 16
V7 |
20 max | At 01w
o 1 |
[ o]
wp . [ = |
10 | 1 | -3V
— |
min 4 rd — = 'O'T vl
1"
1 L1 05V
| —
o ,_..-'-‘/— / / a -
-1 0.3 06 04 02 0 0 4 12
) Vps (V)
Vs (V)
Vos =84, Tj=25°C Vps =8V, T=25°C.
Fig.7 Drain current as a function of gate-source Fig.& Drain current as a function of drain-source
voltage; typical values. voltage; typical values.
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