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GE-steget (Gemensam emitter)
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GE-steget vs EF-steget (emitterfoljare)

GE-steget EF-steget
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EF-steget
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EF-stegets inimpedans

I, I, hll
-

. Ui
Z&‘n-T“f—") Uin Ry| | Ry

— O

ho I (D

Sy
R

- . =>
KCLi Loy-T,-Yo-=0 o I=I,-%

L hy, STOPr

= Z,,= ?%S‘ = 2://2'2//("::"‘('*“zt)(QE//pr)) zl/p,'//p,z

LINKOPINGS
II." UNIVERSITET

TSTEOQS Elektronik & matteknik - Foreldsning 15
2017-11-10 6




EF-stegets utimpedans
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EF-stegets forstarkning
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Sammanstallning EF-steget
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Nagra transistortyper

kollektor kollektor drain drain
bas Q bas@ gate —@ gate —G
emitter emitter source source
a) NPN-bipolar- b) PNP-bipolar- ¢) N-kanal FET- d) P-kanal FET-
transistor transistor transistor transistor
drain drain drain drain
gate—@ gate —@ gate - gate —r
source source source source
e) N-kanal MOS- [f) P-kanal MOS- &) N-kanal MOS- h) P-kanal MOS-
transistor transistor transistor transistor
anrikningstyp anrikningstyp utarmningstyp utarmningstyp
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N-kanal JFET-transistor
Junction — Field Effect Transistor

Konstruktion Symbol
drain
Drain ‘ D J(iD > ()
+
N gate T Ups > 0
Gate © 0>ugs_ |~
P |< )
G N - Sparr-
+ skikt source
0> Ugs N
— Ju mer negativ ugq gors,
Source ‘ S desto smalare blir kanalen.
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N-kanal JFET-transistor

Karakteristika
iDA IDA/
U= 0V DS

ugg= 2V

ugg="4V

Unq=—06 V
G5 - T
DS Up aktivt GS

omrade

. LGS
ip ~Ipss(1- —(‘];)2'
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N-kanal MOSFET av anrikningstyp
Metal Oxid Semiconductor

Konstruktion , , , Symbol
1solerande Si10 9 skikt
gate .
source (styre) drain
(emitter) (kollektor)

drain

}"?/ — kraftig :
“q  N-dopning  gate —@}- substrat

svagt P-dopat kisel
(substrat) source

—

substratplatta

. ‘*".:"-:"I’.’y o
kraftig —%ﬁ;’?
N-dopning [~

Ju mindre positiv usg gors, desto smalare blir kanalen.
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N-kanal MOSFET av utarmningstyp
Metal Oxid Semiconductor

Konstruktion , , . Symbol
1solerande Si0O g skikt
gate '
source drain
(emitter) (kollektor)
drain
kraftig —4 kraftig |
N-dopning N-dopning  gate —@-}- substrat
svagt P-dopat kisel
(substrat) source
substratplatta

Ju mer negativ ugg gors, desto smalare blir kanalen.
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Draindiagram for N-kanal MOSFET
— skillnad mellan anrikning och utarmning

Anrikning Utarmning
iDA iDA
Ugg=+12 Vv Ung= oV

ugg= +10V ugg= -2V
uGS=+8 Vv uGS=—4 Vv
U~q=+6 V Unq=—0 V
GS GS

Ups Ups
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GS-steg — Gemensam Source (N-kanal)

Self-biased
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Fixed-biased
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Self-biased GS-steg — likstromsschema

Likstromsschema
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Arbetspunkten for en FET-transistor
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FET — smasignaler — g-parameterschema
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GS-steget — Ekvivalent smasignalschema
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