il

5 7 55 BJT & 54 e 22 (Common Collector) i A ZE RS

[EEEEE - REETFEEE(—)ETEREINRE - GFEREE > 2013

[2]Common Collector Amplifire,
https://www.electronics-tutorials.ws/amplifier/common-collector-amplifier.html

[3]Basic BJT Amplifier,
http://cdcpc.ce.ncu.edu.tw/classes/EEShortversion/Elect/Ch6%20Basic%20BJT%2
OAmplifiers.pdf
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Vce
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O Vv II |
Rs
Cb 1l Vo
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I Ce RL
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Rin
I A
GND Rout
7-1 BJT B S AE L EEEE R (2]
® K
A = Vour _ (1+6)(Rea//R1) _ _WBRea//R) 4
v Vin Rp1//Rp2//(rp+(1+B)(Rez2//RL)) Te+(1+B)(Re2//RL) —
(7.1)


https://www.electronics-tutorials.ws/amplifier/common-collector-amplifier.html
http://cdcpc.ce.ncu.edu.tw/classes/EEShortversion/Elect/Ch6%20Basic%20BJT%20Amplifiers.pdf
http://cdcpc.ce.ncu.edu.tw/classes/EEShortversion/Elect/Ch6%20Basic%20BJT%20Amplifiers.pdf

A=E=0+p) =2 (7.2)
I
| : Ib e
Vs Vin ‘_L
Rs I gnVn
Vn I, 0
I | = T—_—
Rin | Rb1 // Rb2 | 4
\n b b
l Re2 | 2>
| le=lctlb ¥ o SKE
=(A+1Ib
Rout
|
GND

7-2 BJT @A AG AR AR Y (3]

Rin = Rp1//Rp2//(rn + (1 + B)(75//Re2//R1))

< Rp1//Rp2//(rn + (1 + B)(Re2//RL)) (7.3)
Iy = BVy (7.4)
ICQ

£ ZE B (Thermal Voltage):
Ve =25x1073 V (575

o L
Rs//Rp1//Rps + Ty
Roue = L0220 1
< (Rl /R, (7.5)
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Example 4.10 Objective: Calculate the small-signal voltage gain of an emitter-

follower circuit.

For the circuit shown in Figure 4.44, assume the transistor parameters are: 8 = 100,

Vge(on) =0.7V,and V, =80V.

Solution: The dc analysis shows that /oy = 0.793mA and Vegp = 3.4 V. The small-

signal hybrid-7 parameters are determined to be

VB (0.026)(100)

= Ted =703 - 3.28kQ2
g 0793
&n = V_T = m = 305mA/V
and
V4 80
Fo = E O 793 = 100k

We may note that

Ry, = 3.28 4 (101)(100]12) = 201k
and

R; = 50{50/|201 = 22.2kQ2
The small-signal voltage gain is then

_(101)(100]12) ( 2.2
"7 3.28 +(101)(100)2) \22.2 +0.5)

or

A, = +0.962

fH 20 2E[E 7-3-1 L RCRE R E:
® i Q-point Y Veea ~ lsa B lca > B =lea/lea=7?
® &y AZERH Rin, Rout > WHENELE

AE A FEE AT -

VCC': 5V
R, =50k
Rs=05kn  Cc
MM 1t
R, =50k0

I—wWwW—

Yo

Rp=2kQ

ERFR AR 7-3-1 BRagaz

® ST Av=? ChigH i ({E BIEEEE S L A Vp-p RIPLER(E -



< >

i Time Channel_A Channel_B
63.733 ms -999.845 uv -982.240 uv Reverse
T2 4 |#|| 64.253ms  ©999.845uv  982.668 uV
T2-T1 500.000 us 2.000 mv 1.965 mv Save .
Ext. trigger
Timebase Channel A Channel B Trigger

Scale: Scale: Scale: Edge: E3 B | Ext
X pos.(Div): I:l Y pos.(Div): I:l ¥ pos.(Div): I:l Level: _
Add | BfA | A/B 0 | DC o bc - Single | Mormal None
7-3-2 g AU Vs Bl AT BLEERH Re2 Il N TP (R & BN » SR E
#%), Av = 1.965/2 = 0.9825



L4 >

T1 [ [* Time Channel_A Channel_B
1 31.733 ms -099,845 uV -513.230 uv Reverse
T2 ¢ || 32.253ms  999.845uv  513.516 UV
T2-T1 500.000 us 2.000 mv 1.027 mv Save .
Ext. trigger
Timebase Channel A Channel B Trigger

Scale: Scale: Scale: Edge: T B |Bxt
X pos.(Div): D ¥ pos.(Div): D ¥ pos.(Div): D Level: |D | v |
Add B/A | ASB 0| DC o || pc |l - Single |Mormal ||Auto | None

73-4 VB IREEEERIY Bl A Vs 1K1




CLXSCL -

R R S %
V1 =5V - . s

s mVpk | —
Ve ARz (Re2 o (Re2 T gguF | LROUE T
SRS D=2+ N B

£ >

T1 (¢l [+ Time Channel_a Channel_B
21.753 ms -000,845 uv -500.176 uv Reverse
T2 (&|#| 22.253ms  999.845uv  502.835uV

T2-T1 500.000 us 2.000 mv 1.003 mvy Save .
Ext. trigger

Timebase Channel A Channel B Trigger

Scale: Scale: Scale: Edge: + B | Ext
X pos.(Div): D ¥ pos.(Div): I:l Y pos.(Div): D Level: ||;| | v ‘
Add BfA | A/B 0 | DC o bc - Single | Normal |Auto| Mone

7-3-6  HEIH Re2 B TR Byl AT Vs 19 44(




File Edit View Graph Trace Cursor Legend Tools

= [ X E |
Oscillnscnpe-XSCl] Gscillnscnpe-XSCl] Oscilloscope-XSC1  DC Operz

2N3904_CC_A

DC Operating Foint

Bl @qqlfib] g 8
il @qqlfie] -2.84331 m

7-3-7 VCEQ=Vc-Ve=3.44V, ([=lcq/lsa=2.824m/18.32u =154.14

® i AEEIH:
Z\EE A (Thermal Voltage): Vr = 25X 1073 V ()
BV;  154%0.026

= 1.417 KQ
T e 2824%1073

Rin = Rp1//Rp2//(n + (1 + B)(7//Re2//RL))
< Rp1//Rp2//(rx + (1 + B)(Re2//RL))
= 100K//246K//(1.417K + (1 + 154)(549//4)) = 1,976 Q

(LEEZEE 7-3-3 B AEM Rin=38.0 KQ JEZHIH)

5 E Ce=0.1uF EERWEEIEN 1jwe) » B EEIAXFEES S
Rin = Rp1//Rp2//(n + (1 + B)(6//Re2// (R, + 1/jwc))
< Rp1//Rp2//(rx + (1 + B)(Rez// (R, + 1/jwc)))
= 100K//246K//(1.417K + (1 + 154)(549//(4

T 1000+ 225 015 109
= 100K//246K//(1.417K + (1 + 154)(549//(4 — 1.59 x 103))
= 38.52K £ —8.69° Q
(HEEZEEAE 7-3-3 By ATERH Rin=38.0KQ fHEFE/N)




® ftEE:

Rs//Rp1//Rp2 +

T
1+,8 )//ro//ReZ

Roue = (

Rs//Rp1//Rp2+Tr
O e V®

0+14-17

// 549 =9.0 Q

(LEEZEL [ 7-3-5 $HtHEEFH Rout=9.6 Q fHZEAE)

o HECAE:

_ Vour _
A, =

_ (1+8)(Rez//R0) _ WD Rea//R) _ 4B Rea//R) . 4
Vin  Rb1//Rb2//(ra+(1+B)(Rez//RL)) Rin Tt (1+B)(Rez//RL)

EAFE Ce =0.1uF BEATERIADT Vjwe) » BEEEBORFE/NA 10 41T
sTE:
A = Your _ (4B Rez//R) _  (1+154)x(549//96) _ =0.3028

V' Vin rpt(1+B)(Re2//RL) 2032

%8 Ce=0.1uF 8 Cb=10uf TAXE » BEEBURRIEITH 1> 41 FET

%m.ﬂ

Vout — (1 + ﬁ)(ReZ//(RL + 1/jWCe)
Vin 1+ (14 B)(Rez//(Ry + 1/jwee) + 1/jwey
(1 + 154)(549//(4 — 1.59 x 103))
1417 + (1 + 154)(549//(4 — 1.59 = 103)) — 15.91j
= 0.9835£ — 0.3131°
( FLEEm{ESLE 7-3-2 Av=0.9825 JEH H£4T)

A, =




R
YESE 7-1: SLEEERpR S EAIE 7-4 >
® R Q-point B Veea ~ lsa B lcq’ B =lca/lsa=7?
® CiEEmH AZERH Rin, Rout » WHEIEX BERESIEEEE 7-4 BinoaZ i
NE[H A s E R S -
® CTE Av=7? R H BB E RS A Ve-p IPEER(E -

7-4 {E3 7-1 HEEEEPSIEELE]
YESE 7-2: 4E R >
® {EGH AL Rin, Rout » BAEEFLIEELE] 7-4 AR ER > 51
WHAHERY

® {riFifEEl 7-3-5 s Rout = 9.6Q » Ryfa] Ce = 0.1uf LRy Ce =100uf ? 35
St -



Fits%: =& Rin B1 Av 1Y Matlab F23¢

function result = calpara(a, b)
result = a*b/(a + b);
end

o\°

5TH Rin

Rbl = 100e3;
Rb2 = 246e3;
Ce = 0.1le-6;

f = 1000;
beta = 154;
Re2 = 549;
RL = 4;

rpi = 1417;

sAFECeAPIZRInEHE

a = rpi + (lt+beta) *calpara(Re2, RL);
b = calpara(Rbl, Rb2);

Rin 1 = calpara(a, b)

sHECeFPIZRInETH

a = rpi + (l+beta)*calpara(Re2, RL-1i/(2*pi*f*Ce))
Rin 2 = calpara(a, b)
abs (Rin_ 2)

angle (Rin 2)*360/ (2*pi)

$ 5tH Av

Rbl = 100e3;
Rb2 = 246e3;
Ce = 0.1le-6;

f = 1000;
beta = 154;
Re2 = 549;
RL = 4;

rpi = 1417;

10



Cb = 10e-6;

$RHECb, CeFhiZAvVETEH

a = rpi + (l+beta) *calpara(Re2, RL);
Rbb = calpara (Rbl, Rb2);

Rin 1 = a

Av 1 = (l+beta)*calpara(Re2, RL)/Rin 1

$HEHECb, CeBPLZAvETH

a2 = rpi+ (l+beta)*calpara(Re2, RL-1i/(2*pi*f*Ce))
Rin 2 = a2 -1/ (2*pi*f*Cb)

Av 2 = (l+beta)*calpara(Re2, RL-1i/(2*pi*f*Ce))/Rin 2
abs (Av_2)

angle (Av_2)*360/ (2*pi)
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