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3. oligiolirliMurrovtlatlinnitlIqluni5tuEnaiwommtlIftilowiwouluvinforraudailifu 

(f iv rn'1L1J1Ne~~1P~~1t111~11u1~P~5f15~c111J~~1) 

4. finIniinuitiltalvalriPoct4nni5otiilliumm145'ufinanSiodu 

5. 11111fin114146115w110011fIllillf1151n51cf,111lol1if11a11d1rl1a4iTilma  

filITIM TIT 

• Vi = 26mV 1lqflaff11J1f01 27°C 

• aiD1(15114'TfV(V10i'VITL1T1JilAldll (B.n.)141111-1114d11) forward active 145 ,1&1 Vilmx t`,fifil 0.7 

• dlifil5f1111JihTIAII4ADTV1511AVIIADi'MJIJIIIIVIdli/ (BJT) 
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• V1'1111Fi VT small-signal model '1101 BJT t1141,711c14 1.1 (1-10111TAilel51-11MAOLPIAM,') 
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rbon4arfau: 	niquiv 	flelfligniffit1551.114111 fliliffif1551.1411d9li? 



ISO 	 1411.10'00 	 51T01 0111111 	1111A2/11 

1. 1f111511,4allii 1.2d/J1,1Flil BJT 31t15nt0I1J01-10011111r(11J1500n0EJILWAkillthlf1W115i11(00i 

1.15a,'Illilifil51414114110131511-1i01910i4A141-114411,11i11141 

(0) 141U51 	V1JV( 61JV1(00i.  floataflt0Di' G11011,1511,1kTIMADil  Q Q,10014 19101111411h01 REi , RE, 

RE3, 	Rc2, V cc, V EE  9173J01111r111M.;0111. 00MJI),F11141511Acirik00i Q1 , Q, ilf1151110ff0d11(1111101JUW,.', 

1411114114d114 forward active 

(Eu) vi12NtIllant5.w1tt v,, v„, 	 v,„,, v, (t9i1T1-1101,&111111) 	100111019101filqd 

1101 vw1, vw2, R 1 , R1,2, R„, R(1, R(2, V(( , V!, Milf1-111.1(141J1tV111000'11141F11111/1511-1i?“910i Qi , Q, 31f11511J60" 

atilltvanctraittanfilictiludivA forward active ua,t gm RL >> 1 ermilyvi'l 	Q. (040 loop gain >> 1) 

(0) filthl 1, vw, fillt110.110.1 Q2  (flea viiiz  vipo514-ilifiiturrci,01 Q, (00 I0E1 

It1510filallT11011,H561MIllitaill) T',,'d'Ar10061159-ion1511u6vr-m5 111(t516'1,1111J0'046 (11V1 6i10(00i.  

naatafitoaiTall(1511AGTIVI,V10i.  Q1 , Q2  1. 001441001J11411161101 E] , RT2, R„,Rci, R(2, V. V El  Alilf1111J 

(11111`.v,fill 

(A) Tlflt10141110,02,;dirrhAWITO (o) 1411Talli1112H1,511-1v„,, v„, 	 v,„,, v,„2  

lAt1111fl) 06115 I00111)4191011114F1i1101 vwi , v,„2, RLi,  R1,2, 	R(1, R(2, V((, V11  011.10`)11J(141J1t;011 

Vin2 

1.2 51)1151)11 

0011 	 



	 1411.11"flfl 	  li'Vrafl Aid  	 ili 4/ 1 1 

2. 	-11111511,171,1A 1.3 V11.114(6'-i100111,01J111119pJf1F1 kl,d'ff -13.115flfl`,":3dUfl5,%!,V11,11MIA`t,'1151flflf115f1:(Mdi;  

f11011175 rtacirtmail4 

(n) 113(Yhni5-1n5lnliviiiitiuttiliWWW101Hill (large-signal 	analysis) k f\.14 0141iripull 	Vh  Vb2 	1 

f11111illYalafillirillill1W 614111 V„ i , Vin, d1115 IM11441ADIJOtillArV1011`1101 	2' REL., R(.1 , R(2, Vcc, VEL., 

VT, Irr  V111.1f1111.11,143J111 

	

1111141 f11591f151A-6114i1Jai11aJ1i1111111fltAfI1l1fl (small-signal 	analysis) kfilovniraittnal 

flT1Ilihratli'irflatilt1,1611V1111 	v., 06115 IfltflIffil0101Jakillik1101.1110A 	vin2, RLL, R(1, R(,,  V(  ( , VLE, 

/En  91111f1111.1013J1 MJ 

(fl) Vf111):6"i11.51111iltlidl -mt-nntaqounFl 	1A119414-rwynti 	V01&)14-111159ilf15,qtrfttY111 

Hely Q2  fll VEE lli'Vilill5If151nItlili1JirtlitylaV11141flkAMJ1f1 (small-signal analysis)11110141 

-iiiln-ymehniiri'vkinpataurfn v,,,, v,„, 	 v,„,, vm,, RLL, R(1, 

R(7, V ( (., V r , Vr, R u.9111Jfn111043J1Z;d1J 

1.3 



ISO 	 1-111.1410 	 5ciTavrAnui 	vaTiii6/1 

3. T1f11511,151Jil 1.4 i'111,,F1-i1 BJT141111ficit111,1d51/1411,1-M5flitilqifitlylellilict/11115D0fIttlMIJM414 

555 timer ttdillthl  SR flip flop 1140111 XY flip flop 111114 	XY flip flop 3191-1511f11111ii16'11AM11114 

A15111(1 1 

(n) liffiwn. tuyiiilavi-amoriirrn49,4lltimhatniiirii14 SR flip flop 141flalli riA151tDt15 

iultyd5t;nau 

XY flip flop id liftiff.Tfin-15alcUll95rilOTiThIdlin5fltilkii0 

49,1E114 ioolirOn5ilida Iiiiiti6vu'illficw-m514 

+ aolitt0A011f1F1 1 611 	+ 6'1411-1T1114f1116/ 2 611 

iAtn)401tt,MIlt115vioqiTh5t4TAnd-nni-ilcdlum5o111f11111041M,'dMi)10 DiumilltnoINT10 

111.110019: vt1nitilitin -miiurtAtmni5da-m5cilo '0, 0, 3 rimplawl 	lo X, Y, Q, 10) flicif14 

6111f1111141MITIfoutiuqthi5afitfAiutlIAJ 

(n) 1f11,H5c/i0OfIktiflJ11140 (91) 11fi1l1ddi11411i1114a11411qth11illlai9l-1 steady state LC101_16111V1ffl 1/410 @, 

3 5111illirl 51-41111111dOltMnDllif1^011 (Q) 9JtN XY flip flop 

Vcc 
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0 0 0 

0 1 Q (`hintAuuttlial) 

1 0 (`liiiium) 
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91011 	 
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	 1-1111rffp 	 51MThrff1111 	MU8/11 

4. 	1f111511-111111 1.5 al.11.1F1+1141151T1VfOlfid11115illi1111,1616710iiillilllill11,111hVIJM10 ,9 astable 

multivibrator bjGl Ifltn1 

vcc  = 5V, V(.( .2  = 10V, R,,,(= RB) << Rc  (= RD), Cv = Cy  

0, 
= 0.7V, I VcEsat l = 0.2V (d11,151J111NPN 	PNP) 

(n) luzahl 1.5(n) 11t-11atimniu1151&) 	 1uers11'h;n41 (steady state) X1111 aid flOdWfltAai?  

110111511-1Aidk910i( PNP 	2 6'1 tijal\H5Ylifil5fieltihlifilliTl ill 

(T) 11,11ii 1 .500 	 0101Jfill_111,1fl1) 11-drfilr=f1\96'1 (steady state) 11911 Ilia 61JV1100i?  

flOMAflt910i'61101111511-1rfcisertooi'. NPNIT1 4 Vi'-3 1.1101\n51411115611710thly11,1f1114 



TO 	 1111Jfffp 	 51Tda11flmii 	 0/1 1  

5. Tii-n1511.4541 1.6 VtinirilfiliJ150d`c','I,M15nkdr1JVittdtihiqf115tIftadif1101111(15114ifldtgail4 

(1) 111141 fl l 	5 1 nlei 1 11 
v 

ihU 	11111G111i11 	(largc-signal analysis) t a
v 
	 fill JJ ihrlAhd 

th11411i116111111 	V, atii115 Ioolciffiwountilurvialnal v,„,, v,„,, v„., v„, yr /EL. AllM111101111td1.1 

(11) eilirilittimill6111/11111114f11411illitlITLINtATI111tAat!JI-1 	v„,, tt1,11-1 	V,„, 11414NnnivItn5-n-,411,rtin (n) 

rillaTilf115115nJltillt516'llittffillf1,16111-1101,Nfli11 81191Ma, v , 'Jl ~ f,G155G11JJf19JJ'1IG1f115 -1415lAAEJ small-signal 

model Vii1 0111 

In1 
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