CHUONG 8: KY THUAT XUNG
8.1. Khai niém:

Xung dién la 1 dang dién 4p hoac dong dién ma thoi gian ton tai cua
no rat nho, ¢6 thé so sanh duoc vdi qué trinh qud do ctia mach dién ma né
tdc dung.

e Mot s6 dang xung thuong gap:

Xung vuong: ( xung chir nhat)
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Hinh 8.1. Tin hiéu xung vuéng

Xung hinh thang
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Hinh 8..2. Tin hiéu xung hinh thang

Xung tam giac ( xung rang cua )
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Hinh 8.3. Tin hiéu xung tam gidc

Xung ham mii
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Hinh 8.4. Tin hiéu xung vuéng



e Cac tham sé co ban cua xung

Xét 1 xung vuong thuc t&
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Hinh 8.5. Tin hiéu xung vuong thuc té

Trong do:

V,.: bién do xung ( gia tri cuc dai cua tin hiéu xung )

0-t,: thoi gian tré cua tin hiéu xung, d6 1a khoang thoi gian can thiét
dé tin hiéu tang tr 0 — 0,1 V,,

t,- t,: thoi gian 1én hay con goi la do dai suon trudc cua xung, do la
khoang thoi gian can thiét dé tin hiéu tang tr 0,1 V ,~ 0,9 V,,

t,- t; : thoi gian ton tai dinh xung.

t;- t,: thoi gian giam hay con goi 1a do dai suon sau clia xung.

ts= t,+t,+t;+t,: thoi gian ton tai ciia xung
Dai v6i day xung tuan hoan ta cé thém cac thong so sau:
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Hinh 8.6. Tin hiéu xung vuong tudn hodan

e Chu ky xung T=t,+t,,
e DO rong xung t,
e t,.: thoi gian nghi clia xung
e Tan s6 xung f=1/T
Trong k¥ thuat xung so, ngudi ta thuong du ng phuong phap s6 doi véi
tin hiéu xung khi bién do xung V ,, > muc ngudng V thi xung d6 & trang



thai muic 1 hay muc cao. Khi V, < mic ngudng V thi xung & trang thai
muc thap hay muc 0.
Khi V<V,_,<Vy xung & trang thai cam.

8.2. Cac ché do lam viéc cia BJT
Tuy theo dién 4p phan cuc, BJT c6 thé 1am viéc & trang thai ngung din, khuéch
dai hay dan bao hoa.

e Ché& do ngung dan: ti€p xuc J; va J déu phan cuc nguogc

e Ché do khuéch dai: J; phan cuc thuan, J phan cuc nguoc

e Ché do bao hoa: J; va J; déu phan cuc thuan

Dé déng ngit cdc mach dién tir, ngudi ta thudng dung BJT.

Ta xét mac mach sau:
VCC

Rc
Rb

Hinh 8.7.Mach tao tin hiéu xung vuong

Khi dién ap v; &m hoac nho hon dién ap ngudng, BJT s€ roi vao trang thai
ngung dan (hodc tat). Dong I c6 gid tri rat bé, I=Ig,,

Khi ngd vao v; duong , BJIT dan, tuy theo gia tri ciia dong ngd vao I ;, BJT
c6 thé dan khuéch dai hoac bio hoa.

Khi BJT dan bao hoa, dién ap trén cuc C va E rdt nhd V z=0.2V, dong 1
ldc dé c6 gia tri 12 Ios=(Vee-Vegs)/Re. Vay diéu kién dé BJT hoat don g & ché do
bao hoa thi dong I;>1/p

Néu v; < dién ap ngudng thi BIT tat, vj=V ¢

Néu (v;- Vge)/R,> I¢/B, BJT dan bao hoa, nguge lai BJT dan khuéch dai.
9.3. Cac mach tao xung co ban.

8.3.1. Math khéang trafg thai bad (astable)
Macih con azad goillaimadh dao &aiig 4a hai duhg aagad xung vuang
8.3.1.1 Sa 4admath vaidadg soing :
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Henh 8.8. Sa aadnach vaidafig song cua mach khéng trafig thai bao

8.3.1.1 Nguyaén lyilam viaa :
. Trafg thai khédng b&d ban 846: 0 <t <t
Q, tab, Q, danbad hoa = V,, =Vcc
Vg, = Vs =02V %0
Vb/Q, =V, =0.8V %0
TulC, nap aiaa teiVec 2 R, 2 Jg/Q, dddatiddn giaitré Vcc. TulC, xaivali

ArnoA

AT~

Je /Q, phén czd thudd = Q, dan = i tang = v, giam = théng qua C, lam V ,



giam = J /Q, phan cad yaa han = Q, dan khuadh aail= i, giam = v,, tang
thang qua C, Vb, cang tang = Q, nhanh choing daa bad hoa = V, ~ 0, do ténh
chatidiaa ap tran tulC, khang aatibida = nén noiaatitoan baiaida ap &m lan cab
B/Q, lam Q, nhanh chong tab—= math chuyam sang trafig thai khang bad thzihai.
e Trafig thai khang bao thi2 :

Q, daa bad hoa , Q, tab= V,; =0,Vb; =V,,,=0.8~0

Vg, = Vce
aan giaitré Vcc - ig,.Rc, VAt chidd cz6 tinh nha henh vel Trong khi &oitulC , cuhg
nafl txivVce - Ry, = Q, dan bad hoa vai chidd cad ttnh nhe henh vel addidd aaa
Vce TulC, cahg naf = V¢, tang cho &aa khi Vc, = Vb, >Vy = Q, da0 = i,
tang = i, tang = V, giam = thang qua C, lam Vb ; giam = Q, dana khuédh aail
= iy giam = V,, tang thang qua C, Vb, tang = Q, d&n bad hoda = V,, ~ 0. do
ténh chatiaiaa ap tran tulC, khang aatibidn — aatitoan balhida ap am vao caeb
B/Q; = Q, nhanh choing tab = math chuyam vadradg thai khang bad ban aao
&hg vai Q, tab, Q, dan bad hoa. Quaitregnh caitidf tud nhae vag , trong mach luan
ludn te(Aatig chuyam tradg thai maikhang cab xung kéch khai tzi ban ngoai vab.
Do aoimach sefluan luén tad aaidai xung ra.
. Chu kyidao aaig : T=T,+T,
. Xat aénh T, : Q, tab, Q, dan bad hoa
Ve, () = [ Ve, () - Ve, (0) I(1 - exp (- Uty ) + Ve, (0)
V¢, () =Vce; Ve, (0) = -Vcee
Khit=T,= V¢, (T;)=Vy =0

2V
= ;T 1 = Rbl' Cl

Taang tzda coi:
= T,= 1,In2

= T]_: 171|n

=T=T,+T,;=(t; +1,).Ln2
= 0,7(Ci.Ry; +C,Ry,)
ChotiC;= C, =C = T=07C(Ry+Ry)



AAd khang aapnhang T, ,T, thay 44pdead = duhg bidn traidddhay a4p
NiGR,, =R,= R,= T=14CR,.

8.3.2 Math monostable dung BJT :

8.3.2.1 S& a4énadh vaidadg soig : Yi t

Henh 8.9. Sa dadnach vaidafig song cua maéh mati trafig thai bao

8.3.2.2 Nguyén lyilam viéa :
*0 <t<t,: Trafig thai bdd : Q, tab,Q, dan bad hoa
= Vg=Ve=02"~0; V,/Q,=V= 08"~0.
TulC, nafi teiVce qua Rc; vaitidf xué Jg cua BJT Q, dang dan bab hoa vai
chidd czé ténh nha henh veidaddiatiaaa giaitré Ve, ~Vce
* Altrafg thai khang bab
t =t, : Mach azad kéch khai bai xung Vi coicz6 tinh dzang coigiaitré auilan
aza vab cet ndo cua BJT Q,= V, /Q; > Vy. = Jc phan caG thuad = Q, dan = iy,
tang = i, tang = V./Q, giam =V, /Q, giam = Q, tzidan bad hoa chuyam sang
dan khuddh dail= dong i, giam =
V. /Q, =V, tang thang qua R, lam cho V, /Q, tang = Q, dan bab hoa =
V. /Q; ~ 0¥, do téinh chatidiaa ap trén tulC, khang aatibiaag, lu¢ nay toan bataiaa
ap am aafivao cxt B/ Q, = laim cho Q, nhanh chong tab Math chuyéw sang trafig
thai khang bab Q, dan bad hoa Q, tab Altrafig thai khang bad nay tulC , xaivainafi
aiad theo chidd ngzad labitziVee = Ry, = Q, dan bad hoa = tidd aaa giaitré V=
cang tang lan (bat &m han) vaitang cho aad khi V ,, =V, /Q, > Vy. Tidf xu¢ J¢
cuaiQ, phan cad thad trailall= Q, dan = dong iy, tang = i, tang = V. /Q, giam



= thang qua R, lam cho V, /Q; giam = Q, tzidan bad hoa sang dan khuadh aail
=iy, géam = i, giam = V. /Q, tang thang qua C, = V,/Q, tang = thut aay
BJT Q, nhanh chohg daa bad hoda = V,./Q, ~ 0 = Q, ta Mabh chuyém sang giai
aoafl phud hag katithue trafg thai khang bag.
8.3.2.3.Ténh aaidai xungra T, :

Thai gian maéh tao tabiditrafig thai khang bdb — math tad aaidai xung ra,
sau aoimach te(@aidg traivadrafg thai bad ban 4ao.

T, phudhuad vabo tré sddinh kiaé trong madh :

Ve, (t) = [Ve, (o) - Ve, (0) 1.(1 - exp (-(t - t)/1)) + Ve, (0).

V¢, (0) =-Vcce ; V¢, () = Vce

= V¢, (t) = (2.Vce).(1 - exp (-(t - tp)/ 1)) -Vce

Khit=t,+ T, = V¢, (t,+T;)=Vy =0.

Thay vab ta cor:
To=1.In 2.Vee

Vce

=0.7tvait = C,R,,

8.3.3. Macth hai trang thai bén duhg BJT (bistable) :
8.3.3.1 Sa 4admath vaidadg soing :
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Henh 8.10. Sa aadnach vaidafig song cué mach hai trafig thai bao



8.3.3.2. Nguyén ly hoat dong

Ngaai ta choii 2 thanhh phad aaiixaeng nhau, nhzng trong thad taj2 BJT coi
cat thang sakhac nhau. Khi &ong aiad ap nguan, BJT nay daa mafh the BJT kia
aan yaa han. Nhang mach laihaotiag dzang khep kén ndn lam cho BJ T dan madh
traithanh dan bad hoa, con BJT kia seidad dad tabhad. ( Khi BJT lam viad aichau
aalngaeng dan hay dan bad hoa the ét chéu ahh hzang cua nhidu so vai khi BJT lam
vid@ dicha@atkhuach aai).
e 0O<t<t,: Traag thai bdd ban aad : Q, taf Q, dan bad hoa.

o <St<t,:

Talit =t, : v,/Q, > aidd ap ngzang, dan aaa tidp xue Jz cua BJT Q, azad phan
ce thuad, BJT Q, dan = i, tang = i, tang = v, /Q, giam, thdng qua R, dan aan
v, /Q, giam = tidp xue J=/Q, phan c&é yau han = Q, ra khoi chd@aibad hoa vaiai
vab dan khuéch aail: lu¢ nay dong i, gialm = v./Q,tang l&n thang qua R, lam
cho v, /Q, tang theo = Q, nhanh choing dana bad hoa = v, /Q; ~ 0V = Q, tab
Nhz va@ macéh chuydm sang trafig thai bao thaihai &ng vai Q ; dan bab hoa, Q, tab
Math sefluan luan aitrafig thai bad nay naa khang coixung kéch khai.
o t, <t<ty:

t =t,: Math azad kéch khai bai xung cz6 ténh deang vai bian aadui

lan aza vab czéindd Q,. Talithai aidm nay, V,/Q, > V, = Q,dal = iy, tang = i,
tang = V,./Q, giam thang qua R, lam cho V, /Q, giam = Q, phan ca6 yaq, teidan
bad hoa chuyéw sang dan khadh aail = i, giam = V. /Q, tang thang qua R, lam
cho V, /Q, tang = Q, dan bad hoa = V. /Q, ~ 0 = Q, tab Math chuyam vadrafg
thai bao ban aao.



