Pién tu co ban

Chwong 4 . Mach phan CLrC
Transistor lwd'ng cwrc nol
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Mach Transistor

Pé Transistor hoat dong ta phai cép dien DC
cho cac cwc B,C,E ( phan cyc) dé xac dinh
diem tinh diéu hanh Q ( I, I, Vcp).

Hai mach transistor co ban:
> Khuéch dai
» Giao hoan

tuy theo dang mach ta cé cach phan cwc
twong wng .
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|.Phan cwc mach khuéch dai rap CE

 1.Phan cuwc cb dinh

Ap dung dinh luat Kirchhoff ve R
the ta co :
Mach nén - phat: !
VCC — RBIB + VBE (1) .-‘L IE EC ___L_ IC
ls = (Vee— Vee) I Rg (2) RE T T
Mach thu - phat: o 14
IC = f IB (3) I VCE
+ _
Vee =Vee t Rele (4) VEE |
Vee = Ve — Rele (9) = 2
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Pwdng thang tai tinh:

* Phwong trinh dworng tai tinh:
lc = (Vee = Vee ) I Re

ICI\/I

, Ic (MA)

= DCLL ( -1/Ry)

—

________ o

0

| VCEQ Vee  Vee (V)
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Phan cuc cb dinh co R¢
Ta co:

VCC:RB|B+VBE+REIE:VBE+|B|:RB+(ﬂ+1)RE:| -

| = VeV se

5 =
RB+(ﬂ+1)RE

|c:ﬂ||3

VCE:VCC_IC(RC+RE)

Re 1a dién tré on dinh nhiét

Khi T tang, I tang = V¢ =R¢l; tang 2>V giam->|;
giam-> |- giam lai, can bang lai.
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2. Phan cwe bang cau phan thé va R.

 Mach dién: S
R,, R, dién tr& phan cuec.
Bl g

Rc dién tré cap dién
Re dién tré 6n dinh nhiét .

B OLE

La mach rat dwoc théng dung. =

ongThanCong.com
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Mach dién twong duwong

 Theo dinh ly Thevenin:
Vg = [Ry / (Ri+ Ry Ve (1)
Rg = R1R; /(R +Ry) (2)
« Theo dinh ly Kirchhoff:
Vgg = Rglg + Vge + Rele (3)

VBB

V gg =V se (4)
RB+(IB+1)RE

| 6
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 Mach thu — phat:
ICZIBIB (5)

va :

Vee=Relec™Vee T Rele (6)
VCE:VCC_(Rch+REIE):VCC_

VCEDVCC_(RC+RE)IC (8)

Rc

~—  F

f+1

Piém tinh dieu hanh cho bé&i ( 4), (5), (8)

N ___

R
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Cach phan cwc doc lap voi h =B

Taco:

( V gs ~V e \ V gs ~V e

~

LRB+(ﬂ+1)REJN(RB/ﬂ)+RE
Néeu chon (Re/B)<R. , cho:

| c

V gg —V e V e

~y/
"~/

| c
R e R e
Ttheo thwe nghiém chon Rz = 10 R nén
con goi la qui tac 10 ( hay dinh luat10), va
mach hoat dong khong con tuy thudéc h
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Phan tich VDB chinh xac

Théa cac diéu kién sau:

= Pién tr& nguodn va dién tré tai:
R, < 0,01R,

hay: R; = R,//IR,< 0,01RIn

= Cau phan thé virng chac(Stiff Voltage
Divider):

Rin = heeRe
Hay: Rg < 0,01hcR¢
Cau phan thé é6n dinh thwérng dung(Firm VD):
Rg < 0,1heRe
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(8.3) Pwérng thang tai tinh

 Phwong trinh dwong 1t Ic (mA)
tai tinh:

DCLL(-1/ (R, Re)
/

RC+RE RC+RE ICQ ___________

0 VCEQ Vce VCEWV)
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Nhan xét diem Q trén DCLL

Re ( Rc chon trwdc) cang lon thi Q di
chuyen vé ving ngwng dan (cutoff)

Re ( Rc chon trwdc) cang nho thi Q di
chuyen vé vung bdo hoa (saturation)

Vai nha thlet tinh chon Q 1a trung diém cua
dwdng thang tai DCLL

Hwdong dan thiét tinh VDB:

bay la mach thong dung va hiéu qua cao
va thwong dwgc hwdng dan nhw sau:
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Hwéng dan thiét tinh VDB
Day la mach thong dung va hiéu qua cao va thwong
dwo'c hwédng dan nhw sau:

(1).Xac dinh yéu cau hay chi tiéu ciia mach. Thwéng
chon Ve = Ve

(2) Can biét tri s6 V.. va dai tri h .
(3) Bao dam mach khoéng lam transistor vwrot qua
cong suat tiéu tan giéi han.

Cac bworc thiét tinh:
Bat dau chon Vg = 0,1V
Vre = 0,4Vcc,

va chon trwéc tri |-, ké d6 tinh lan lwot cac bwéc
sau:
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Bang cong thirc thiét tinh VDB

V E V e
R e = ~

| e | ¢

Rc = 0,4R¢e

R+uw =0,018 Rk
R.=0,01p, Re (R, <R))
(or R <0,18 _ ,.R¢e)

V Rr1 V cc =V r2
R >, =
V ro V ¢+ 0,7V

» Sau khi rap mach xong. Néu can diéu chinh lai vai trj
s0 cho phu hop chi tiéu.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vai trd clia dién tré 6n dinh nhiét Re

« Khinhiétdo T tang, |z, tang, =2 |-
tang > Vg tang > Vge = (Vgg— Vi)
giam = | giam = |. giam lai dé
chong Iai s gia téng noi trén, giw
Transistor khong huw.

» Cach mac R. dwoc goi la mach hoi
tiep am dé lam mach 6n dinh nhiét va
cai tien cac dai lwong khac tot hon(
dai théng, tong tré,nhiéu, bien dang).
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(8.4)Phan cwc cwc phat véi hai bd nguon(TSEB)

Xet mach sau:
1. Mach nén phat cho ( voi Iz = 0)
RglgtVgetlgReg -Vee =0

+ vcc

V ee —V BE

|l e =

?

R e VB %7

2. Mach thu phat cho: - K%
&

—-0,7V

Vee(-Vep) = ReletVeetRele § RB

VCE:(VCC+VEE)_(RC+RE)|C p—

Ciing co thé tinh nhanh:
Ve = Veer Rele
Vee =V, + 0,7V

ongThanCong.com https://fb.com/tailieudientucntt
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(8.5)Cac cach phan cwc khac

« Phan cuc co dinh
- Khong co Rg
- C6 hdi tiép Ry
« Phan cwc héi tiép cuwce thu:
- khong co Rg
_ ¢6 hdi tiép R,

( xem & phan trwéce)
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3.Phan cuc bang dién tré cwc thu-nén
« Mach dién thu-nén:
Vee = Rglg *Vge (1)
Iz = (Vce-Vee) / Re (2)
vai = B .
(3)

Mach thu — phat:
Vo= Relle +lg) +Vee (4) 7
Vee =Ve = Ve — Re(Ictlg) (5) -

Chu y : Trong (1) néu chwa biét V.. thi phai
tinh twr

Vee= Re (e +1g) + Rglg + Vie (1°).

s = (Vee = Vee) /[ Rs +( g+1Rc] (2)
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Pudng tai tinh DCLL

* Phwong trinh DCLL.:

¢ ( MA)
V CE V ccC
| c = — + _
ICQ """"
* ley =Ved! Re
* Veem=Vee

0 VCEQ Vee Vee(V)
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Vai trd cla dién tré hoi tiep Ry

« PDé c6 dwoc suw 6n dinh nhiét d6 tét hon, can
két hop ca 2 dién tré R, va Re ( xét & doan
sau).

* Khinhiétdé T tang-> |- tang = Vg giam = Vg
giam >l giam > . giam chong lai sy gia tang
trén, lam mach 6n dinh nhiét do.

» Day la loai mach thuwdng str dung & cac mach
tién khuéch dai Micro( may vi am)
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4.Phan cwc bang dién tré hoi tiep R, va R

« Mach thu - nén : +Vee

Vo= Rellctlg)t Rl
+ Vet Relg (1)
= Re( +1)+Rglg + Vet Rele

| IC
V cc =V se T'l'
| 8 = TCE
Re+ (B +1)(Rc+Re) -
lc = 2 (3)

Mach thu — phat:
Vee= Relletlg)+ Ve + Rele
Vece =Vee = (R +Re) I (4) ]
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Puwdng thang tai tinh DCLL

 Phuwong trinh DCLL:
Ic ( MA)

DCLL( - 1/ (Rc + Rg)

/

* lcm =Veo! (Re+RE)

Veeg  Vee VeeV)

-
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5.Hé sb 6n dinh nhiét S

Khi nhiét dé thay doi, cac théng so transistor
thay doi nhw sau:

" |.go tang gap doi khi nhiét do tang Ién
10°C.[ 8°C ( SI); 12°C(Ge)].
= [tang gap déi khi nhiét dd tang 50°C ( Si) ;
80°C ( Ge).
= Vge giam theo—2,2mV /°C[-2,5mV/°C
(Sl) 1 6mV /°C ( Ge) ]

Vay dong thu 1a ham so:
le=f(lcgos &+ Vce)
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. Sw thay do6i dong thu cho béi:

6'0 alc aIC
| coo + d s+
81 coo 8 oV ..

d|c(|CBO1IB1V BE)_

« Cac hé so 6n dinh nhiét:

Ol .
aICBO

_al.
p aﬂ

ol .
av BE
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Hé sb6 6n dinh nhiét trong mach phan cuc
bang cau phan thé va R..

e Taco:
Vg = Rglg + Vge + Rele= Rglg + Ve + Re(lg.lc)

= Vgt RplgtRelctRelg= Vet
(RB+R|E9|B+R@@ 6'1)) | csoO

o = + 2).

Thay (2)vao (1): . (p+1)
VBB:(RB+RE) ; k J ceo |TVieeTRelc

HAYY 55 =V se) = (Rs * Re )lc—(RB+RE)m(mﬁmLi)|CBO+/3RE|C
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« Sap xép lai:
B(Ves—Ve)=(Re+(B+1)R_Jic—(Re+Re)(B +1)1cso

Hay:
yl _ IB(VBB_VBE)_I_(IB_I_J-)(RB_I_RE)I

Re+ (L +1)R¢e Re+ (L +1)R¢e

Tinh dwoc:

Do : (L +1)R:eU R& nen:

S, cang nho mach cang on dinh ( 1- 11) S =11l1atri:
t0| LPU. |
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* Twong tuw:

— g 1
Sv = ~ — T
Re+ (8 +1)Re R e
alc (RB+RE)(VBB_VBE)+RBICBO
S 5 = 5 — 2
A i LRB+(,3+1)RE
Vi trong cong thirc van ¢on chra ca ICBO, VCE, /£

nén ta co thé tinh theo cach sau:

RB+(IB+1)RE

(V gg — V BE)+(RB+RE)(IB+1)ICBO

L b, ) \ B y,

| co RB+(ﬁ2+1)RE|fﬂ2\|
l c1 Rt (LS. +1)Re | B, )
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Do do:

(RB_I_(/B_'_:L)RE

| ¢ | |_(VBB VBE)+(RB+RE)ICBO
\ s Y,
* Hay:
A|c_|cz_|c1_RB(ﬁz_ﬂl)-l_(le_lBl)RE_ (RB+RE)A'B
| c1 | c1 |:RB+(IBZ+1)REJ181 |:RB+(182+1)RE:|181
ICl (RB_I_RE) IClsl(ICOZ)
S,B: —

PilRe+(B,+1)Re| AUB.Y

* Chuy : Do cach tinh cac hé so on dinh phirc
tap ,nén ta chi xét hé so6 Sl cua mach trén . KHi
da giai quyét S, tot thi cac sw 6n dinh khac
twrong 4doi dwoc gidi quyét.
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(8.7) 6.Phan cuwc transistor pnp

« Thwong co 2 dang ph%r}:cl::u’c thong dung:

: g

-

Chi nén doc khi da thatguen v&i mach transistor npn. L

« Xem giao trinh DTCB

« Xem bai tap 2.9 va 2.10

Cac cach phan cwc bang nguon 6n dong, gwong dong sé xét &
chwong IC

ngThanCong.com https://fb.com/tailieudientucntt
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ll.Phan cwc mach Transistor giao hoan

1. Piéu kién phan cwc giao hoan
Khi ngwng (off):
Ic =02V =Vee (1)
Khi bao hoa:
Vge = 0,7V valepyy = Ve /Re (2)
bao hC)\é\>Ic(mA)
lcbh
=Vce/Re [!

l o ngwng

_——7

0 VCCVCE(V)
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Puorng biéu dién h. theo dong |

1000  E————
Common emitter

500 Vep =4V
T=100° C i

L L] 1]

W
-
o

&

25

[o—
-
o

—33

V
\
\
\
/
/

TN

W
Qo

DC current gam h FE

[
o

W W

0.01 0.03 01 03 1 3 10 20
Collector current 1 (A)m

ongThanCong.com
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Pé c6 bao hoa sau ( chac chan bao hoa) phai co:

lg > lgpn (3)
l con V ccC V ccC
| g = —> > —>
/Bbh RB IBthC
£ onRc > Rg (4)
0O < 2 o < 1
. &
Thwong chon:
£ bn < 0,7 hay: 'Bbh:£+£
&4 3 2
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2.Mach Dao ( Inverter , NOT)
a. Dang 1: Thoalg> I, 2R < g Rc

= Khi Vi=0V=VIL, Transistor ngwng.
dién thé ngo ra -

Vo =VoH =Vcc =logic 1 . | y
= Khi Vi=Vcc =ViH, Aﬁ .
—

@)
+

Transistor dan bao hoa, :
Vo =0V =VolL=logic O

Ta c6é bang chan ly:

dwoc goi la cong NOT ot

hay Transistor dao flio—‘bo—‘o j

o
=
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b. Dang 2
Mach dién:

Thoa diéu kién (4): Ry <3 R, ‘
= Khi V, =0V = Vg = 0V g
Transistor ngwng o_l

=2 Vo = V= Voy=logic 1
= Khi V,>0V - Transistor dan b&o hoa
2 V5 =0,2V =V, =logic O
Vay mach la cong NOT
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Ung dung cong NOT
Mach dieu khién LED(a),Pieéu khién Ro-le
(Relay) (b):

0+ o o Vee
. _l + 26V .
J_ Vac
RC A ~— 220V
220 “ O
. —T Relay
/" LEDL RB | 26V/12ma
- 2k
- O -AAA— .
2,2k Vi
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3. Cong Logic ho DTL

a.Céng NAND i
Gém NOT+ AND hay AND + NOT %=

F = A.B éRB RC

10k

NAND

| Fe

B —

PRk OO
~lo|r| o>
O|F [k ||

o

7

*
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« Phan giai cobng NAND

o 2 diod dan

Vcc

- Q nguwng
R RC D1 dan
0k 47 5, Qngung
D3 | F
. D2 dan
Q nguwng

_TI_ 2 diod ngung
Q dan bh

B |A Vo
Ov |0V | Vcc=5V
ov |5V 5V
5V |0V 5V
oV |3V 0,2V
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i Rq=
RC i 4 kQ
i l Ry =4kQ
———OV,
| Dy Dy D, Vg |/
VoD Q,
1 — i I\
Vy O <l In R B
D ; B~
Y ‘R i 10 kO

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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b.Cong NOR ho DTL
Gom cong NOT+ OR e

.I_
RC
D1

(= O | O |0
oo
olo|o|r|T
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- Phan giai cong OR

OVCC
RC _
D1 % 2 diod nguwng,
’_OVO
RB . | F Q ngung
Q D1 dan, Q dan
| D2 dan, Q dan
1

2 diod dan,Qdan

Vo

oV

oV

Vcc

oV

oV

0,2V

oV

oV

0,2V

oV

oV

0,2V
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4.Cong Logic ho TTL

a .Cong NOR
= Khi A=B=0->Q1,Q2 ngwng
- Vo =Vcc=VoH =logic 1
= Khi A=Vcc, B=0-> Q1 dan,
Q2 ngwng >
-2 Vo=0,2V = VoL =logic 0
= KHi A=0,B=Vcc 2 Q! ngwng,
Q2 dan >
- Vo= 0,2V =VolL=logic 0
= Khi A=B=VCC = Q1, Q2 dan>
- Vo0=0,2V = VoL =loqgic 0

g vce

A RB
OoO—\A— 01
1
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b. Cong NAND ngé ra don cuc

* Mach don gian ( xem hinh & sau)

* Hién nay it str dung

* Cach hoat dong:

>A=B=0V : Q1 dan->Q2 ngwng->Vo =5V=1
>A=5V,B=0V: Q1 dan->Q2 ngwng Vo=5V
> A=0V,B=5V: Q1 dan->Q2 ngwng Vo=5V
>A=B =5V: Q1 ngwng->Q2 dan->Vo=0,2V
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Vy

VCC - 5.0 V

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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cong NAND chuan (ho TTL)

Khi A=B=0 ©Q1dan-> Q2ngwng

- Q3 ngwng, Q4 dan-> 1o
2>Vo0=24-3,6V= . %fjo
=VoH =logqic 1 b
= Khi cé hodc A hoac B xuong 0 %ii .__['94
- Q1 dan, Q2, |

Q3 ngwng, Q4 dan i% Q_K' t D
-2 Vo =VoH =logic 1 .
= KHi A=B=Vcc = noi B-E 1 ngwng, L
nhwng noi C-B1 dan, §

Q2 dan-> Q3 dan,Q4 ngwng
- Vo=0,2V = VoL
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Giai thich cach hoat dong:

« KHI A=B=0V=->
Q! dan-> Q2 nguwng~>
Q3 ngwng, Q4 dan->
>V, = 2,4V — 3,6V=

* Khi chicé 1 ngo vao
lén cao va 1 ngd vao thip: =
- twong tw trén Vo=V,
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*Khi A=B = Vcc = VIH->

- ndi B-E1 nguwng,
nhwng ndi B-C1 dan ’ $ + 5

- Q2 dan->Q3 dan x
va Q4 ngwng .
3V, =02V g .
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-K vy
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.l,rX ® ’. ; Ql Q2 R4
Vy O—I T—™CYo
I/Qo
Rp
D,
Do * <]

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bang su that
Cong NAND cé ngd cho phép ( Enable)

C| B| A|F

O
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c.1C ho TTL

« NoOi 2 ngd vé9 A va B ciia cong NAND lai voi
nhau ta c6 cong NOT (IC ho TTL)
d. Pac tinh chung (chuan) cta ho IC TTL
=2V Vce Vg =2,4V
= 40uA\ \OH = -400uA
Ao
V,,max = 0.8V Vo max= 0,4V
|, =-1,6mA - lop = 16mA
FAN OUT = 16mA/1,6 mA= 400uA/40uA = 10
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FAN OUT

y 3

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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P0 mi€n nhi€u(Noise immunty)-Lé nhi€u

Vou Vi
—DVOL Vi 3
’ Vn= Voumin = ViHmin=2,4 — 2 =0,4V
Khi Vg = 2,4V thiic vao cong tdi ¢ sau thi ,cong
nay hiéu 12 midc cao va hoat dong ding.

Khi ¢6 xung nhiéu Am > 0,4V thi V.4 < 2V, nén roi
vao ving bat dinh va cong tai sé hoat dong sai.

* VNL: ViLmax 70 VOLmax: 0,8V-0,4V =04V
Tuong tu, khi xung nhiéu dueng>0,4V thi ViL>
0,8V nén roi vao ving bat dinh va cong tai hoat
dong sai.Xung nhiéu 4m khong anh huéng .
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