Zapojeni s bipolarnimi tranzistory
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Zapojeni s bipolarnimi tranzistory




Zapojeni s bipolarnimi tranzistory

Bipolarni tranzistor pracujici jako spinac
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stejnosmeérna zatézovaci

t
A e
nAl} pfimka
3
¥ Increasing values
e of 1
Be v Ry 2 "‘."\.:‘ 8
la
1
! T \‘\'\ — . ll'Ir_El:I"II]
L ¥ ]
: Va ‘ Vie
b S - )
Voltage across Wolbage acrass
transistor [Re + Rl
FIGURE The lead-line diagram
Ver— Ve for Iz =0
Va-
I. = ———— forlargel;
Rf_' L RE

v.=03v — hatranzistoruipro velke lg vzdy existuje
malé saturacni napéti

Ve = Ve — Ic(Re + Rg)

I ==V /(Ro + Rp) + Ve AR: + Ry ) — rovnice stejnosmeérné
zatézovaci primky

Vq a lg - klidovy pracovni bod tranzistoru



Zapojeni se spoleCnym emitorem pro maly stiidavy signal
(linearni model pro maly signal)
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Linearizovany model tranzistoru v zesilovacim stupni se spoleCnym emitorem pro
nizké frekvence
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Linearni model tranzistoru pro maly signal
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Mezni frekvence tranzistoru pro zapojeni se spoleénym emitorem:

Proudovy zesilovaci Cinitel B(w) zavisi na frekvenci:

Tranzitni kmitocet tranzistoru
v zapojeni se spoleCnym emitorem
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Zapojeni se spoleCnym emitorem pro nizké frekvence
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Zapojeni se spoleCnym emitorem pro nizké frekvence

Linearita jednostupriového zesilovace SE
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Zapojeni se spoleCnym emitorem pro nizké frekvence
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Zapojeni se spoleCnym emitorem pro nizké frekvence
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Zapojeni se spoleCnym emitorem pro vysokée frekvence
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Zapojeni se spoleCnym emitorem pro vysokée frekvence
Millerova kapacita
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kompletni frekven¢ni pfenos stupné se spoleCnym emitorem

A= 20logA, napétovy pienos v dB
A= 10logA, vykonovy prenos v dB



Zapojeni se spoleCnym kolektorem
piipad maleho signalu a nizkych frekvenci
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Zapojeni se spoleCnym kolektorem
piipad maleho signalu a nizkych frekvenci

Problém vstupniho Ug; = 0,6 V napéti mezi B-E tranzistoru

Redeni je dvojstupriovy PNP a NPN stupen SK-SK, kde se pfiblizné vyrudi Uge PNP
tranzistoru a NPN tranzistoru
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Zapojeni se spoleCnou bazi
R,,=1/G,,

Pfi respektovani odporové éasti modeln plati

ﬂm + Ur-r — .rfm
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G ;- vstupni vodivost

a) principialni zapojeni SB, b) lincarni model SB3

Pri napajeni pres lincarni zatéZovaci rezistor lze oba vyrazy dale zjednodusit:

"1'” R = ‘R:'I ("rr“ = -



Podobné lze nalézt i vztah pro vistupni vodivost

Grp = eclGo+ goe) + 91 (Co + g + g + o)
Go + 9 + e + oo

. Yeel G0+ gbe) + gt (Go + gan)

i Glo + G i

Tento vyraz lze déle zjednodudit pro zvlastni pripady, kdy jo zesilovad huzen
zdrojem blizicim se zdroji proudu, tj. pii Gy < ¢,, nebo naopak zdrojem blizicnn
ze zdroji napéti, tj. pii Gg — g,..
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zapojeni se spolecnou bazi pracuje do vysokych frekvenci, ale ma
maly vstupni odpor
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Priklady parametru realnych tranzistoru

Typical Pulsed Current Gain
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Absolute Maximum Ratings®  ra-2s:c unless otnerwise notea
Symbol Parameter Value Units
Veeo Collector-Emitter Voltage 40 V
Veeo Collector-Base Voltage 80 V
Veso Emitter-Base Voltage 6.0 V
Ic Collector Current - Continuous 200 mA
Ty, Tstg Operating and Storage Junction Temperature Range -55 to +150 °C




Priklady parametru realnych tranzistoru

SMALL SIGNAL CHARACTERISTICS

NPN fr Current Gain - Bandwidth Product lc= 10 mA, Vg = 20 V, 300 MHz
f=100 MHz
Cobo Qutput Capacitance Vee =50V, =0, 4.0 pF
f=1.0 MHz
2 N 39 04 Cibo Input Capacitance Veg=05V, I =0, 8.0 pF
f=1.0 MHz
NF Noise Figure (except MMPQ3904) lc =100 pA, Ve =5.0V, 5.0 dB
Rs =1.0kQ, =10 Hz to 15.7 kHz
SWITCHING CHARACTERISTICS (except MMPQ3904)
ty Delay Time Vee=3.0V,Vee=05V, 35 ns
t Rise Time lce =10 mA, [z = 1.0 mA 35 ns
B TO-92 te Storage Time Vee =3.0V, Ic = 10mA 200 ns
E 1 Fall Time lgt = lgz = 1.0 mA 50 ns
*Pulse Test: Pulse Width <300 ps, Duty Cycle <2.0%
Thermal Characteristics 1= 2s:c unless oterwise notea
Symbol Characteristic Max Units
2N3904 *PZT3904
Po Total Device Dissipation 625 1,000 mw
Derate above 25°C 5.0 8.0 mwW/°C
Resc Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 125 °C/W
ON CHARACTERISTICS*
hee DC Current Gain lc=0.1mA Vee=10V 40
lc=10mA, Vee=10V 70
lc=10mA, Ve =10V 100 300
lc=50mA, Ve =10V 60
lc=100mA, Ve =10V 30
Vegsat Collector-Emitter Saturation Voltage lc=10mA, Iz = 1.0 mA 0.2 V
lc =50mA, Ig=5.0mA 0.3 \
Veegsat) Base-Emitter Saturation Voltage le=10mA, l[g=1.0mA 0.65 0.85 vV
lc=50mA, Ig=5.0mA 0.95 W




Priklady parametru realnych tranzistoru
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