) Bai 50 2: Céc dang ghép co ban ciia mach khuyéch dai tin hig¢u nhé
Bdi thi nghiém sé 2: CAC DANG CO BAN CUA MACH KHUECH DAI TIN HIEU NHO
I. Mach khuéch dai ghép E chung:
1. Phdn cuc DC:
a. Tinh todn phéan cuc:

Xéc dinh dong tinh 7, : Thé dat tai cuc C1a 6.5V,

vee=12v _ —
dong tinh 7, = Ve ZVe 12765 5.5mA, suy
R. 1000
1 § Re ra dong emiter:
18k Rb1 Co ,
3 Al 1=ty Bl s A= 5 540ma . Ap
38 o hyp 130
Ci Q1 dung Kirchhoft 2 va phéan ap, ta s€ co:
F
Iy K, Vot ¥y =l BB g soka,
Ri 1 k 2 K Rl + RZ Rl + R2
'.4_751 chon gid tri R, = 5.6k$2. T d6:
i |4
Vi Rb2
5.6k 390 3 ® 100u R%ch (R //Ry)—V, ;
I, = =5.081mA, dién &
T 5 (R /IR, e, Cieh ap
., T
-n tinh
Vo = R.1 R 1., )=12—|1k 130 390 (x5.081m =4.96)
CEQ_VCC_( clep+ EEQ)_ - X130+1+ x5.081m =4.
b. Phén cuc Maxswing: Khi K dong, ta c6: R, = R. =1k, R,. = R. + R, =139012,

R RR .
Ve +V, = Vs + =Ly psning = Ry = 5.506k (2 chon gia tri R, = 5.6k2.
Rl + RZ Rl + RZ
c. Cac gia tri do: Dung Fluke45, ta s€ do dugc cac gia tri: Verps Lep = ;—E
E
Tinh toan phan cuc
I, (mA) Vero (V)
Tinh toan Po dac Tinh toan Po dac
5.081 5.4835 4.96 4.6378

Ta do dugc Ve=6.5165(V) =~ 6.5(V), phén cyc cho BJT Xap xi gia tri maxswing.
1. Chédo AC:

. 25.
a.50 do twong dwong tin hiéu nho khi K dong: hie = hfe mVy =1.4x130x >.6m ~917Q)
£Q 5.081m
Céc gia tri tim dugc bang ly thuyét:
C
Z =R +|R, /| hie+|(hfe+1)R, /| —E—|||, Z,, = R, = 1kQ
in i b [( f ) E hf€+ 1]
. ) Tai tan s6 f=1kHz, ta tim duoc:
it AM D & Zin == 1.77kQ
Ri ° A L4 I/ou I/ou l
ROl 5 5 Re2 L Cal(hfo+1) 3 Re bo loiap: 4, = Vt = ._thi
a > b2 Re(hfe+1) E; - i VL in lb in
o~ Jjw(jw+25.6)
- (Jjw+38)(jw+18.2)
Rb O pi
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Bai s6 2: Cac dang ghép co ban ciia mach khuyéch dai tin hi¢u nhé

2
V""’ =60 x L7k 77k =6372.

Tai tan s da cho, ~ 60 . Tir d6, d6 lgi cong suat: A4, =-2=

b
o Dang song Vin va Vout Feoi

Z0m 1.0

10m - - 497 . 5m
-235u —11.Gm
~10m - L -5z20.7m
-2dim -1.0

R& rang ching nguqc pha nhau. Diéu d6 gia thich cho d4u “-” xut hién trudc cong thirc do loi ap.
Thuc té do dac:
Céc thong sd cia mach ghép E chung
Gi4 tri dién ap dinh-dinh Tong trd Tan sb cit Do loi
Vi(mV) Vout(V) Zin(kOhm) | Zout(kOhm)
LT [ o | LT | Bo | LT | Po | LT | o | /+M? | JulHz) | A (db) ] 4,(db)
50 50 3 2.6 1.77 2 1 0.987 | 138.69 135 35.6 76.1

Su khac nhau giita ly thuyét tinh toan va thuc té do tinh toan da ly tuong hoa céc gia tri tu ki sinh, khong
tinh dén anh huodng cta nhiét d6, nhidu, va khi chon cac gid tri tinh todn cho hfe, Cb’e, Cb’c da khong that
su chinh x4c nhu trong ban Datasheet ciia Transitor (Q2SD468-Hitachi). Vi du nhu l4y cac gia tri hFE, Cb’e
da khong chinh xéc tai gi4 tri dong collector Ic turong tng(trong bai 1iy gia tri tiéu chudn).

DC Current Transfer Ratio vs.
Collector Current

5,000 YT Gain Bandwidth Product vs. Collector Output Capacitance vs.
Veg=2 vl Collector Current Collector to Base Voltage
300 ~— 200
_éL w 2,000 - V::El=12|{f[- u.& . II\-'IH;_
o 1,000 s 2 le=0
2 =3 < 100
© 500 i g
3 - c
% 200 Ta=75°C g 20 § N g s0
@ L — s PZ g
~ 100 = 25°C g - g =]
= 5 © T
o 50 b= 5 e
5 2 100 /’/ g% —~=
O = 3
O 20 = 9
st o 5 10
10 g §
s ; 8 .
1 3 10 30 100 300 1,000 10 30 100 300 1,000 1 2 5 10 20 50
Callector Current I (mA) Collector Current Ig (mA) Collector to Base Voltage Vcg (V)

Gia sir ta chinh lai cac thong s6 nhu sau: hFE=100, f,=85Mhz, C,, =30pF, lap tuc ta cé ngay:

C,, =374pF , khi do, bang mé hinh mé phong Transitor Q2SD468(Cac thong sé duoc ding trong Pspice
nhu sau: .model Q2sd468 NPN(Is=4.344f Xti=3 Eg=1.11 Vaf=100 Bf=100 Ise=4.365f Ne=1.288
Ikf=.7482 Nk=.429 Xtb=1.5 Var=100 Br=13.13 Isc=4.344f Nc=1 Ikr=.1613 Cjc=30p Mjc=.3333 Vjc=.3905
Fc=.5 Cje=374p Mje=.3333 Vje=.65 Tr=10n Tf=934.7p Itf=1 Xtf=0 Vtf=10 Af=0)) va bang mo hinh tuong
duong cua n6 (hie=712(), g=0.14), ta c6 dang song ra so sanh nhu sau:
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Bai s6 2: Cac dang ghép co ban ciia mach khuyéch dai tin hi¢u nhé
1.6V i
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o V(Vout_mo_hinh:2) o W(Voul_TS5T:2)

Frequency
R& rang luc nay, cac gia tri mo phong, do dac rat gan nhau. Tan so cat cao ¢ sy chénh Iéch gitta mo6 hinh
twong duong, BJIT mo phong do mé hinh twong dwong chua ké dén cac sy bo chinh khac. Gia tri do ngoai
thye te lai bi chi phdi boi sy quan sat cua nguoi thuc hién, ma dao dong ki khi sir dung ¢ dai tan cao thi lai

bi nhiéu nén rat kho quan sat, tuy nhién, gia tri Xép xi khoang tir 130kHz dén 160kHz c6 thé chép nhan
duoc.

b.So db twong dwong tin hiéu nhé khi K mé:

Céc gié tri tim duoc bang 1y thuyét:

5 st . Zu=R (R, // (hie+(hfe+1)R,))
R " Z =R =1k
Rb1 > Rb2 3 Re Tai tan sb f=1kHz, ta tim duoc:
vi § 3 Gl g hfelb ) VL Zl_n = 4.945k)
bo loi ap:
AV — Q — @ X ZL
?0 in lb I/in
Rb Fig2 .
Jw
AV = A .
( Jw—+ 9)
2
Tai tan s d3 cho, AV| ~ 2. Tu do, do loi cong suat: 4,= 1;;”’ = || ZZM =27 4.945k =19.78.
Thuyc t do dac:
Gia tri dién ap dinh-dinh Tong tré Do loi
Vi(mV) Vout(mV) Zin(kOhm) | Zout(kOhm) A (db) | 4 (db)
LT bo LT Po LT bo LT Po Y ’
38 38 74 68 4945 | 49 1 0.973 5.1 23.9

N’éu ding lai cac thong sb chuyén ddi, ta s& co Vout=67mV(dinh-dinh). Diéu nay cang khang dinh sy dung
dan cua vigc chon lai cac thong s6 cua BJT. Tur ddy vé say, khi tinh ly thuyét, ta lay cac gia tri moi nay.
II. Mach khuéch dai ghép B chung:
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Bai s6 2: Cac dang ghép co ban ciia mach khuyéch dai tin hi¢u nhé
1. Phdn cuc DC:
a._Tinh toan phén cuc:
Dung cac dinh ly chia dong, ap, ta c6 ngay:

Re Re
o _ VR sy,
1+ 2
; Voo =V _ 2852061 40 0

EQ = =
By R, 271, 390
hfe+1 101

VCEQ = VCC _(RCICQ +REIEQ)

:12—[1k>< 100
100+1

+390]><5.18m =4.85V

b. Cac gia tri do:

Tinh toan phan cuc
I (mA) Vero V)
Tinh toan bo dac Tinh toan bo dac
5.18 5.4 4.85 4.6373
Nhan xét: Céac gia tri do va tinh toan xap xi nhau.
1. Chéds AC:

\ V. 25.6
a.50 do twong dwong tin hiéu nho khi K déng: hib = MV _1.4x% M 710
£0 5.18m
Céc gia tri tim duoc bang 1y thuyét:
R
Re  hib Z =R +hib+|(hfe+1)C, /| —2—],
in e ( f ) b hfe+1
390 i *
Z, =R =1k}
, o M e Re Tai tan s6 f=1kHz, ta tim duogc:
v @ Re/(hf n; @hmle § VL Zi,, — 0.44k0)
- Do loiap: 4, = Vot :@xi
I/in lb I/in
o A, ~2.5
. . P Z. 0.44k
Tir do, d¢ loi cong sudt: 4, =2 =|—2| x = 2.5 x——=2.75.
I)iﬂ I/in out
R Hinh dang song Vin va Voul cuc B chung o
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Bai s6 2: Cac dang ghép co ban cia mach khuyéch dai tin hi¢u nhé
Trong m6 phong, voi cac gid tri cho BJT nhu da noi trén, song Vout gap 2.51an séng Vin nén khi doi ty 18
biéu dlen trén may Osillocope, chiing trung nhau(cung pha).

Thuc té do dac:
Céc thong s6 cua mach ghép B chung
Gia tri dién ap dinh-dinh Tong tro Tan sb ct(Mo phong) bo loi
Vi(mV) Vout(mV) Zin(kOhm) | Zout(kOhm) H MH A(db) | 4 (b
IT | Do | LT | bo | LT | bo | LT | bo | /+1D | /u(MHz) | 4,(db) | 4, (db)
100 100 250 240 044 | 044 1 0.9 3 11.13 7.6 8.8
Tan sb cat cao bi giam so véi £, do c6 hiéu img Miller.
IIl. Mach khuéch dai ghép C chung:
1. Phan cuc DC:
a. Tinh toan phan cuc:
| Dung cac dinh 1y chia dong, ap, ta cé ngay:
R = .
V=l g5y I, - Voo =V _ 2852061 o0 0
= : , R, ~ 471
ol +R, ——+390
y ;I— ) hfe+1 101
y Vero =Vee = Rl gy
na e abe =12-390x5.18m=9.98V
b. Cdc gid tri do:
Tinh toan phan cuc
I EQ (mA) VCEQ %
Tinh toan Po dac Tinh toan Po dac
5.18 5.505 9.98 9.853
Nhén xét: Cac gia tri do va tinh toan xap xi nhau.
1. Chédo AC:
A A o , ) mV, 25.6m
a.50 do twong dwong tin hiéu nho khi K dong: hie = hfe =1.4x100x T ~ 6921
m

EQ

2

& 21 | Céc gia tri tim duoc bang 1y thuyét:
' AM
fau L e Y Z,=(RntC,)nt|R, /| hie + [(hfe +1)R, S,
Vi Rb1 g § Rb2 Sa ) 2 VL R
| Z,, =R,+hib+ “—nt(hfe+1)C, || = 0.4k

hfe —I— 1 (hfe+1

l ) Tai tan s6 f=1kHz, ta tim duoc:

= \TI Z, = 4.889kQ — 7 =3.889k0) (bo Ri)

0

=378

out

D6 loi dp: 4, = 2 x 2 Suy ra 4, ~0.78

in lb in

2
Fou :[V—] L 078 x
ZDllT

out

4.889k

Tir d6, d6 loi cong sut: 4, = =7.44.
£,V
Thuc té do dac:
Cac thong so cia mach ghép C chung
Gia tri dién ap dinh-dinh Tong tro Tan sO cat(Mé phong) bo loi
Vi(V) Vout(V) Zin(kOhm) Zout(Ohm) H MH A (14 A (An
LT | Do | LT | Bo | LT | Po | LT [ po | /-2 | /u(MH2) | 4 (an) | 4, (1an)
+23 | £23 | +1.8 | +2.3 | 4.858 | 4.889 | 400 | 378 1.58 8.28 1 12.9
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Bai 56 2: Cac dang ghép co ban cua mach khuyéch dai tin hiéu nhé
Tan so cdt cao bi giam so véi f; do c6 hi¢u tmg Miller.
Ta c6 thé két luan phép do Vout(hay Vin) khong tinai léch dén hon 20%
i Hinh dang song Vin va Vout ghep cuc O chung
9g4m i A A A A A A A
.%‘" -26m |

1L.082643m

2.203952m

VYV Y YV VY

!_32;25_1;- 4.-4-“‘3570m 5.56:13';9.“ 6.68;188m ?.8_1.6-!9?m 8.93_1‘.806"“
Tune (seconds
Bleu dlen d0 loi theo tan so
800mY ; .
af % I . e
# (1.0000K, 781/751m) \i
: R
N P DS T N S N
700mV [ f \
/ \
4 : \ ..........
3 ]
; L
600mV / - E : . \
(1503a552800m) | | (8.4544M,552.809m) ! V.
i
]
500mVv
Do loi cua Vout sp voi Vin
400mV : i
1.0Hz 10Hz 100Hz 1.0KHz 10KHz 100KHz 1.0MHz
o V(R17:2)
Frequency
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