DHBK Tp HCM-Khoa Pi¢n-DT
BM bién Tu
GVPT: HO Trung My

Pap s6 va bai giai ciia Bai tip 6n KTGHK-AY1213-S1
Mon hgc: Dung cu ban dan

Cdc hang s6 dwoc sir dung trong cdc cdu hoi: Trich bang phén logi tuan hodn:
k = hang s6 Boltzman=8.62 x 10” eV/°K e Nhém 3: B, Al, Ga, In

g =1.6x 10" C (dién tich di¢n tw) e Nhém4: C, Si, Ge, Sn, Pb
£=11.9x 8.85x 10" F/em (hfmg s6 dién moi ban dan Si) e Nhom 5: N, P, As, Sb

Vr = kT/q=0.025V & T=300°K

n;=10'"cm® & T=300°K (ban dan Si)

Chu y:

e DS lavict tat cua “déap so0”.

Qui udc:

0 Vi diode néu khong cho tri s6 cua 7 thi hiéu ngam 7= 1.
0 Khong ghi nhiét do dang xét thi T=300°K.
0 Mo hinh sut ap hing ciia diode Si c6 Voy = V,= 0.7V

Pép 4n cdac ciu triac nghiém

Ciu | DS Chii thich

1 C

2 B

3 A | o= (E—Er)/q, v6i ban dan loai N thi Er > E; va ting Np = ting Er = ¢r 4m hon!

4 B

5 B |p=N>>n=n/N<< 1l = n=n/N<<n;=p>>n = ban din loai P

6 A | Ga(Ill) = Na=2 x 10"%/cm’® va As (V) = Np= 10"%/cm’

ViNp—Na=8x10"%/cm’ >>n;=10""%m’ = n=8 x 10"*/cm® va p =n’n = (1/8) x 10°/cm’
A
B | Ta c6 NAWp = NpWyx = Wp/Wy = Np/Na = Na= 10"cm™/10""em™ = 102 = 0.01

9 B | p,=|v/E|=6x 10°/5x10° = 1200 cm2/Vs = D, = Vyu, = 30 ecm?/s

10 C | A[nm]=1240/Eg[eV]= 1240/1.42eV = 873.24 nm =~ 873 nm

11 B |p= NA=10"cm™ van, = 10"cm™ = Pn= n?/m, = 10*710° =10’ cm™

12 C | or=(E—Ep)/q, v6i ban dan loai N thi Ez > E; = @< 0

13 A | Vii= V1 In(NANp/ni?) = 0.025 In(10"7 x 10" / 10%°) = 0.6908 ~ 0.69 V

14 | D |Ip=Ip(exp((Vo-RsIp)mVT) — 1) = 1.8 x 107" x (exp(0.6/(1.2 x 0.025))-1) = 87 mA
24 D | Béan dan loai N = 6 ~ 6, = nqu, = R = pL/HW = L/(nqu,HW) = 862 Q (cht1 y don vj tinh)
25 | D
A W= \/ 265V =Va) (L+ ! ) = W =0.275 pum (phai tinh trudc Vi, = 0.691 V)

q N, N,

27 | B | Xétvédolon X ciia Vpg, theo dé bai thi TCX < 0 = danh thung dwong him
28 | A | rp=Vi/lp = Ip=V1/rp=0.025/2.5=0.01 A =10 mA va Vp = Viin(Ip/Ip +1) = 0.56V

29 | D

01D e C, = Co_ -, Vi = Vii((Cyo/Cy)* = 1) = 0.7 x ((100/50)*~ 1)=0.7x3=2.1V

fl +&
I/bi
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37 D1 — OFF vi D2 —ON = Ix=(2-Vox-(-4))/2 K = 2.65 mA va Vx = 2-Von-(-4) = 5.3 V

38 D | Diode bén trai OFF va diode bén phai ON
=Ix=0mAval 10K=(5—-(-5-0.7)/15K=0.62mA va Fx=5-10KxI 10K= -1.2V

DS hodc bai gidi cdc cau tw ludn
15 BS. n=p=0
16 PS. n=N>>n=>n/N<< 1 = p=n’/N<<n;=n>>p = ban din loai N = Tap chit 1a donor
17_BS. p=n/n=10*/10"=10" ¢™?
18_BS.
a) Np=10"/cm’. >> N, = n=Np=10"cm” vap=n’/n=10"/10" =10’ cm™
b) NA=1016/cm3. >Np=>p= NA=1016cm73 van= niz/p =10%/10"*=10*cm™
¢) Np—Na= 10°-9x10° em™> =10"ecm> >>ni=>n= Np—No=10"cm™ va p= n’/mn=10° cm”

19 PS. Ga (IIl) = N, =3x 10" cm™
— Ban dinloai Pvéip=Na=3x10"cm™ van=n%p=02x10")?/3x10"=(4/3)x 10" cm
= Loai hat dan da s6 13 15, nong d6 hat dan da sd lap =3 x 10° em™
va ndng do hat dan thiéu sé s lan=(4/3)x 10" cm
= D¢ dan dién 6 ~ 6, = pqu, = (dé nay thiéu sb liéu p)

21 _PS.
Tac6 o =0n+0p=nqun+ pau, = p = /o = 1/(ngus + pquy)
Theo dé bai ta tim dugc p = NAZIO17 ecm > =10"m> van= n’/p= 10°7107 =10’ em™>=10"m™>
Thay céc tri s6 u, = 800 x 10 m*/Vs, up =330 x 10 m*Vs, n.p va q vao biéu thuc trén, suy ra
p=1.89x 10" Qm=0.189 Qcm

22 BS. R =L/((nqu, + pqu,)HW)
23 bS. R =L/((nqu, + pqu,)HW)

Véi ban dan loai N thi R ~ L/(nqu, HW) =862 Q
31_PS. Loai BT nay thudng nhan xét hiéu dién thé ciia V-V, ctia dang tong quat sau:

v, R [EI R2 v,
—AN—F—AWA—
Vi—-V, Diode D
<0 Pugc phan cuc nguoc
=0 Khong phan cuc
>0 Pugc phan cyc thudn

Ap dung bang trén trén dé tim cac trudng hop phan cuc trong hinh BT.1 va BT.2:

Truwong hop Hinh BT.1 Hinh BT.2
(a) Dugc phan cuc thuan Dugc phan cyc thuan
(b) Puogc phan cuc nguoc Duogc phan cuc nguoc
() Dugc phan cuc thuan Dugc phan cuc nguoc
(d) Puoc phan cuc thuan buogc phan cuc thuan
32 PS. [=(Vee=2 x Von)/R = (6 -2 x Von)/10°

a) I1=(6-2xVon)/10°=(6-2x0.7)/10°=4.6x 10° A =4.6 mA
b) I=(6-2xVon)/10°=(6-2x03)/10°=54x10° A=54mA
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33_DS.

Cac gia tri M0 hinh ly tuwéng Mo hinh sut ap hing Mo hinh ¢6 rr
I 16/2K =8 mA (16 —0.7)2K=7.65 mA | (16 —0.7)/(2K + 50) = 7.46 mA
Vi 16V 16-0.7=153V 2Kx1=2x746=1492V
Vo ov Von=Vy=0.7V 16 -Vr=16-1492=1.08 V
34_DS.
B Cac gia tri Hinh BT.S (a) Hinh BT.5(b)
(D1-OFF va D2-ON) (D1 va D2 deéu ON)
Dong qua diode D1 0 mA (5-2x0.7)/200 = 18 mA
Dong qua diode D2 | (10-0.7)/1.8K =5.17 mA 18 mA
35_bS.

¢) Diode dan = Ix=(8—(—4)—0.7)/10K = 1.113 mA va Vx=—4+0.7=-33V
d) Diodetit=1Ix=0 vaVx=10V

39 PS. Ban din thuan cén=p=n; = o = qn;(l, + up) = 2.88 x 10°* S/m

40_PS. Goi A la tiét dién ngang va L 1a chiéu dai cia thanh Si.
Theo cau trén thi p = 1/6 = 1/(qni(a + 11p)) = 3.04 x 10* S/m
TacoR=V/I=9V/I.2mA=pxL/A
=L=AV/pl= pAV/I=3.04x10*"x25x10%x9/1.5x10°=4.56x 10" m

41_DS.

Ta c6 dong qua diode Ip = Iy x exp(Vp/mVr)

= ID2/ID1 = exp(VDz/nVT)/ exp(VDl/nVT) = eXp((VDz — VDI)/nVT)

= Ipy =Ip; x exp((Vp2 — Vb1)/MVr) = 2.5 mA x exp((0.8-0.71)/(2 x 0.025)) = 15.12 mA
42 DS.

Ta co ID2/ID1 =2= exp((VDz — VDl)/T]VT)

=>nN=(Vp2—Vp1)/(In2x V1) =(0.42-0.4) / (In2 x 0.0.25) = 1.15

Ngoai ra Ip; = 10 mA = Iy x exp(0.4/(1.15 x 0.025)) = [,=3.63x 10°* A

Nhu vay diode nay con =1.15va I, =3.63 x 10°% A

43 PS.
a) Theo dé bai ta c6 Io(T2) = Io(T) x 275 ""* v6i T1, T2 tinh theo °C.
= 15(82°C) = 1,(27°C) x 2%*21% =3 nA x 2771 = 135.76 nA
b) Ip(82°C) =1¢(82°C) x exp(0.25/(2 x 0.025)) =2.02x 10° A
44 PS.

Na—Np =3x 10"*cm® =2 x 10"*/em® = 10'*em® >0 = Ban dan loai P.
p, =%.[NA — N, +(N, - N,) +4nf} = pp = 1.06 x 10"/cm’

Van,=ni/p,=6.25x 10°°/cm’ / 1.06 x 10"*/cm’ = 5.896 x 10'*/cm’

45 DS.
Bén dén loai P ¢6 6 ~ o, = qpu,
=p=o/lquy= 1.25x 10" cm
Van= niz/p = 625x10%ecm>/1.25x10%cm> =5x10%cm™
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