Répétition 7 : Le transistor MOSFET acana n
1 Rappels sur letransistor MOSFET acana n

Caractéristi gues iD'VDS
M odes de fonctionnement

2 Exercicel

Soit un transistor NMOS avecK = 2 mA V2 et V; = 1,5 V. Soit le circuit suivant avec R, = 4,7
kW et Vo, =10V. Si I'on souhaite obtenir une tension Vps = 6,2 VV, comment doit-on choisir
V1?

R2
Q1 D ;
47K 4
" —G{ e
—— W
V1
0 0 N

3 Exercice2

Considérons le méme circuit. Maintenant, Vi =2V, V1, =28V, V=12V et R, =56 kW.
Quel serale K maximal qui permettra d'étre en saturation ?

Pour résoudre |'exercice, supposez étre alalimite.

Sol.: K =313mA V=2

4 Exercice 3

Dans quelle région opére letransistor MOS si Ry = 1,5 kW, méme question pour Rp =500 W.
Onsuppose K =05mA V2 V;=25V.
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5 Exercice 4

Soit le circuit suivant :
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Dans quelle région fonctionne Q1 ?

Que vaut Vpg ? (Saider des expressions del p)
Prouver que Q; est saturé et calculer Vps.
Onsuppose K =1,8MA V2 V;=12V.

Sol. : Vba = 1,86 V,Ip1= 0,8 mA.

6 Exercice5

On souhaite ne pas endommager |e transistor MOS dans le circuit suivant. Comment doit-on
choisir Vee. Onsait que K =1 mA V2, Vi =1V, Prax =50 mW.
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7 Exercice 6

Lafiche technique du MOSFET a enrichissement a canal n 2N7008 indique Ip(on) = 500mA
(minimum) aVgs= 10V et Vggery = 1 V. Déterminez Ip aVgs=5V.
(Fiche technique en annexe).
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8 Exercice7

Placer Q sur ladroite de courant | p pour le circuit ci-dessous. On suppose K = 0,5 mA V2,
Vt =2V.

YDOD = 12V
&

Solutions: Vs =6,42 V et V ;4 =336 V.
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Supertexinc.

2N7008

N-Channel Enhancement-Mode
Vertical DMOS FETs

Ordering Information

BVpag / Rosom oo Order Number / Package
BY pes {max} {min}
8oV 750 500ma
Features

4 Free from secondary breakdown

3 Low power drive reguirerent

4 Ease of paralleling
Low T gg and fast swilching speeds
Excelient thermal stahility

[

[

LY infegral Source-Drain dicde

L¥ High input impedance and high gain
(]

Complementary M- and P-channe] devices

Applications

L3 Motor controls

L3 Converiers

3 Amplifiers

X Swilches

4 Power supply circuils

4 Brivers {relays, hammars, solenoids, lamps,
meamorias, displays, bipotar transistors, efc.)

Absolute Maximum Ratings

Drain-to-Soures Voltage BV oe
Dirain-to-Gate Voltage BVYas
Gate-to-Source Vollage = 30V
Operating and Storage Temperature -BS%C 1o +150°C
Soldering Temperatura” 306°C

P c 4o . ,
[Cistance of 1.8 mm from case for 10 seconds.

G1/08/03

Advanced DMOS Technology

These enhancement-mode {(nomally-offy transistors ulifize a
vertical DMOS structure and Superfaex's well-proven silicon-gate
manufaciuning process. This combination produces devices with
ihe power handling capabiliies of bipolar transisiors and with the
high input impedance and positive terperature coefficient inher-
ant in MOS devices. Characteristio of all MOS structures, these
devices are free from thermal runaway and thermally-induced
secondary breakdown.

Supertex's vertical DMOS FETs are ideally suited o awide range
of switching and amplifving applications where high breakdown
voltage, high input impedance, low input capacitance, and fast
switching speeds are desired.

Package Option

5G0

TOC-92

MNote, See Prolags Oulline seclion for dimensions,

Supsrtex i

indernnific;

worimanship. Mo respensibility is azsumed for pozeible ornizsicns or naccuracies. Circuitry and specificabons are subject o change without netice. Fo
Superex websile: hilpiivwe supentecom. Forcompiete lability information on al! Supedex products, refer to the mest cursent databook or o the Legaif

. does ot recommend the use of its products in fife suppent applizations and wili ot knowingiy scli e products tor use insuch applcations unless it
insuranoe agreement.” Supertex does not assume responzbilly kb wse of devices deserbed and hmits its [ability t© the replacement of devices determined io be defective due o

an adequats “procucts liabitity

fatest product specificatens, refer o the
clairmer page on the Superes weabsie.



Thermal Characleristics

Package ip {continuousy” ip {puised) Power Dissipation 8 O bor™ {om
@ T, =25 “CrN "CIN
TO-52 230mA 1.3A tkid 125 170 230mA 1.34
" i (sertinuous) is fmited by max raed T;
Electrical Characteristics (@ 25°C unless otherwise specified)
Symbol | Parameter fin Typ hay Unit Conditions
BY g Drain-to-Source Breakdown Voltage & W iy =-10pA, Ve = OV
Yosnn Gate Threshold Voltage 1 2.5 v Vg = Vog | = 250pA
lass Gate Body Leakage 100 nA Vog = 230V, Vg = OV
Ioes Zero Gate Voltage Drain Current 1 ph Wiog = 0V, Voo =50V
500 178 Vg = OV, Vg = 5OV
Ta = 125°C
I5ram ON-State Drain Current &0 A Vag = 10V, Vg 2 2V5q0m
Bogon | Static Drain-to-Source ON-State Resistance 75 Veg =5V, Ip = SlmA
o o
5 Vgg = 10V, Ip = 500mA
Gi:g Forward Transconductance 84 mEs Vg = 10V, I, = 0.2A
Cise input Capaciance 50
Coss Common Source Quiput Capacitance 25 pF :{GS:N?:’ Ve =25V
= z
Cras Heverse Transfer Capaciiance 5
tany Turn-ON Time 20 Vg = 30V, Iy =200 A,
ns y
by Turn-OFF Time 20 Ragy = 2542
Yan Diade Fonvard Voltage Dirop 1.5 W fgn = 150MA, Vg = 0V
Hotes:
1AL DRLG parameters 100% tested al 2E°C unlsss ofherwize staled, (Pulse test: 300ns pulse, 2% duby oyole
2. AlA G parsmelars sample teshed,
Switching Waveforms and Test Circuit
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