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Uti gi&i �t�h�i�~�u� 

N U(IC fa dang bUGe vaa thm ky cong llghiijp h6a, hi¢/J 
dCJi hoa nJuim dua Viijr Nam In! thiJnh m((le c()l1g 

nghi¢p van minh, hiijn dc;i. 
Trong sif Ilghiijp cach mqng to 1&11 do, ci'mg {(ie dciD lqo 

"han life lu6n gii'i' va; fro quan (n;mg. Beia cao Chinh trf Clia 

Ball Chap hdllh Trung uang Dang C(Jng san Viijt Nam tr;ti 
Dgi 1/(Ji Ddng loan quae Idn tlut IX da chi' rl5: "Phit �t�r�i�~�n� 

giao d1,lC va dao �t�~�o� la ffi¢t trong nhung d¢ng It!c quan tf9ng 
thuc day st! �n�g�h�i�~�p� cang nghiijp h6a, hi¢11 dr;ti h6a, la dieu 
ki¢n de phil tritn ngu6n It,rc con nguai - yeu t6 co ban �d�~� 

phat tri6n x.a h¢i, tang truang kinh te nhanh va ben vung". 
Quail Iriijt dill tnMng, Nghi qu)'e'r Gtiu Ddllg va Nhd 1I/((le 

va nlujn tlll.fc dl/Jlg ddn vi?' tam (juan trr;mg Clla chuong trinh, 

gido Irinh d6i vo'i viijc /J[mg cao chiit 'wmg diio 1(10. theo dlJ 
nght clla Sif Giao �d�~�I�C� va Doo t{}O Ha N('Ji, ngay 231912003, 
Uy ball llluJn dan thanh pho' Ha N('Ji da ra Quyet djl/h so' 
56201QD-US cho phep SdGiao dljc va DilO tC.lO tlwc hifn de' 
an bien sogl/ chuung trinh, giao trinh (rang cac Irtrimg Trung 
lIl/c chuyen �I�1�g�h�i�~�p� (THCN) Hd N¢i. Quye't djnh nay Ilu! hifn 
sv quan tam sall sac cua Thanh uy, VSND thimh p/1()' trong 
vi¢c liang cao clla't lU(1ng dao tgo va phat Irill/ nguSn n/u}n 
�l�~�(�c� TInt do. 

Tnin ca sa c/U((111g IrinIT khung cua S(} Giao dljc Wl DilO 
t(lO ban hanll va nlurJ1g killh �n�g�h�i�~�m� nil ra rtf �t�h�~�(�c� te'ddo tgo, 
Sf;· Giao �d�~�/�c� \'0 Duo hjo dil" chi' dc;lO cac truilng THC N td clutc 
bien SO(l1l chuang trinh, giao Irinh m¢t each khoa hpc, h¢ 

PDF Watermark Remover DEMO : Purchase from www.PDFWatermarkRemover.com to remove the watermark

http://www.PDFWatermarkRemover.com/buy.htm


4 

th6ng va e(ip nh(it nhiing kien thue thl/e tiln phil h{lJJ wt; dd; 
tU(fng hrc sinh THeN Hii N6i. 

B¢ giao trinh nay ta tai ti¢u gidng dgy va h9C t(ip trong 
cac truong THCN aHa N¢i, dong thili fa tai li¢u tham khdo 
hiiu ich cho cae truirng co dao tqo cac ngdnh ky thu¢t - �n�g�h�i�~�p� 

�v�~� va dong ddo bc;m d9C quan tam den van dt! huitng nghi¢p, 
dl1Y nght!. 

Vi¢c to' chuc bien sOc;Jn h{) chuang trinh, giao tn'nh nay 
ld m9t trong nhie'll ho{p d9ng fhilt thlfc cua nganh giao �d�~�c� 

va ddo tqo TI1I1 do dd' ky ni¢m "50 nam gidi phangThu do", 
"50 nam thanh f9P ngdnh" va huang tai ky ni¢m "JOOO nam 
Thiing Long - Ha N¢i ". 

SaGiao �d�~�c� va Dao tgo Ha N9i chan thanh cam (In Thanh 
uy, UBND, cae sa, ban, nganh cua Thanh phif, �V�~�l� Giao �d�~�c� 

ehuyen nghi¢p B9 Gilio �d�~�e� vaDao tflo, cae nha khoa hge, cae 
ehuyen gia da'u nganh, cae gidng vi£2n, cae nha qudn [y, cae 
nha doanh nghi¢p dil tgo dit!u ki¢n giup do, dong gop y kiln, 
tham gia H9i dong phdn bi¢n, H¢i dong thei'm dinh va H9i 
dong nghi¢m thu cae chuang trinh, giao trlnh. 

Day fa tan diiu tien Sa Gifw �d�~�l�e� va Dao tflo Ha N¢i to' 
ehue bien sogn chuang trlnh, giao trinh. Dil dil hlt site ca' 
geing nhung cheic chan khvng tranh khoi thitu sot, b(ft c{ip. 
Chung tvi mong nh9n dur;c nhiing y kiln dong gop clla bgn 
dQc de'tUng bUGe hocm thi¢n b¢ giao tr/nh trong cac ldn taj 
ban sau. 

GrAM DOC so GlAD Due v A DAD no 
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Liti n6i �d�~�u� 

De'dap 1(Ilg nhll cali gidng dqy va lire t¢,p cuo hQc sinh h1 ky 11111(11 vien 
clllIyen Ilgdnh di¢n lit, tin lire va vien thong trang nhd truong, Khoo C6ng 

ngJi¢ thong tin Clla truClng TH Di¢n ttC - Di¢n h;mil Hd Nqi do lien /ulnh bien soqm 
giao trlnh mon }U!C �V�~�t� �l�i�~�u� - hnh �k�i�~�n� di¢n tiro 

Gicio Ifinll �V�~�t� li¢u - linh ki¢n di¢n tii gioi thi¢u m¢U so' n(Ji dung CCf ban ve'ly 
thll.'r'i!! �v�~�i�t� li¢l/, hnh ki¢n va �d�~�m�g� ql ban dan thong �d�~�m�g� SIC dlfng trang cdc thiet bi 
di¢n (If nJulm gittp hQc sinh nam dU(lc cong �d�~�t�n�g�,� linl! nang try lhuq.t, nguyen tac 
lam vife dllam c(/ sit hii'll biet tip d{mg (rong qua trlnh fiip thu cac mtm Iy thuye't 
va Owe IUlnh chuyen nganh. 

Giao trinh �V�~�t� li¢u - linh ki¢n di¢n tir du(/e chia lam 4 chU01lg: 

Chuang J.- Kluii quat chung 

Chlf01lg 2: Ch(i't ban dan va dl!ng elf ban dan 

ChaCIng 3: �D�i�~�n� thanh 

Chuang 4: �D�~�m�g� Clf �d�i�~�n� tl(chan khong 

Giao trt'nh �V�~�t� li¢u - linh ki¢n �d�i�~�n� tir co thl SI( dl!ng lam tai li¢u tham khao 
gidng dqzy va h'lC �t�~�p� trong cac lOp dao tgo nhan vien try �t�h�u�~�t� �c�l�l�u�y�~�n� nganli di¢n 
ll(, tin h9C va vien thong. 

Trong qua tn'nh bien sogn giao trinh co thl con nhMu thiell sot. Khoa Cong 
�n�g�h�~� thong fin trz((rng TH Di¢n tl( - Di¢n lc;mh rat mong nhr;in duqc nhie'u y kiln dong 
gop cuo cac d(Jc gid dt giao trinh �V�~�t� 1i¢u - linh ki¢n di¢n tir duqc bo" sling SI(a do'i 
hoan �t�h�i�~�n� han nham pl!lfc Vl! clio vi¢c giang dgy va h9C tgp dgt hi¢u qua tot. 

Nhan dip nay chllng toi xin chan thanl! cam an cac nha khoa 11'lC,' PGS. TS. Do 
XJfan Tiln, H'lC vi¢n Ky tJllIgl Quan Sll, Dgi ta try sU D(ing Ng'lc Ki¢m, ClfC Do 
luirng chcit luqng Quail d(Ji, Thqzc siva Hoang Hoa, TntCrng DH Giao thong vgn lai, 
Ky SI( Le Tllj Bach Klloa, Cong ty EM1CO, TS. Tran D,rc sv, Giam do'c C6ng ty 2CE 
�~�~�~�_�~�~�u�~�~�_�~�u�~�~�~�~�~�_� 

soq.n glao tn'nh nay. 

KHOA CNTT 
mOONG TH Oli;;N TV - OlEN LANH HA N()] 
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Chttdng 1 

KHAr QUAT CHUNG 

I. V �~� T LIF,:U mEN TIl' 

1. NhU'hg khil; �n�;�~�m� cd ban 

1.1. S., lien ket ella phan tii va nguyen til 
Tat d. d.c �v�~�t� �t�h�~� dell duqc cau �t�~�o� IU cae nguyen IiI va phan tir. Ban than 

cae nguyen lU va ph an Ii! cau 1<.1.0 lir d.c �d�i�~�n� tiI va ion, ... Cae phan IiI va 
nguyen fir lien ket v6i nhau nhu th€ nao do HI. van de phuc t""p va co rat nhieu 
quan �d�i�~�m� khac nhau �d�~� giai thfch van de nay. 

Call ({;fO Clta /6'p vd di¢1l ftt: 

Thea quan �d�i�~�m� co h9C IL1qng 111, cae nguyen tLr, phan Iii duqc cAu t<).o boi 
�h�~�t� nhan nguyen tii va cae �d�i�~�n� til �c�h�u�y�~�n� d¢ng xung quanh n6. Cae nguyen tLr 
khac nhau co kh6i luqng ella �h�~�t� nhan nguyen IU khac nhau, hi'c la. mang ltrqng 
�d�i�~�n� rich duang kh,k nhau, so iLrqng cae �d�i�~�n� tli chuyen d¢ng xung quanh �h�~�t� 
nhan cling khac nhau. Bloh thucmg cae nguyen til trung hoa ve �d�i�~�n�.� co nghia 
13 di¢n rich ella cae �d�i�~�n� tu va �d�i�~�n� dch cua h:;tt nh<1n nguyen tii bang nhau 
nhlIng nglIqc da'u. 

Cac �d�i�~�n� tu II! quay xung quanh minh va �c�h�u�y�~�n� d¢ng xung quanh h:;tt 
nhan nguyen til theo nhfrng quy �l�u�~�t� nhit djnh. Cac �d�i�~�n� tfr chuyen dQng xung 
quanh h<.J.t nhan t<:t0 thanh lap �d�i�~�n� tu. Trang moi lap se c6 m¢t s6 llIqng di¢n 
tu r6i da nhit djnh, khi �d�i�~�n� til lap trang day m6i co di¢n tiI lop ngoai. 

Cae nguyen tii khac nhau c6 s6 �d�i�~�n� tii khac nhau nen s6 lop di¢n tiI cilng 
kh<k nhau, vi the phan mue nang ILrqng ella ca.c �d�i�~�n� tii, cac lap va �d�i�~�n� tu ella 
ca.e nguyen tu cling khae nhau. Oie di¢n til a phan muc nang IlIqng thap gan 
�h�~�t� nhan nguyen tU se lien ket �e�h�~�t� ehe han so voi cae di¢n fU a phan muc nang 
ilIqng cao xa �h�<�~�t� nhan nguyen tii. Cae di¢n til a lap vo ngoai clIng ella cae 
nguyen tu de dimg bj tach khoi nguyen til dlIai tac d¢ng eua ngo<;ti llfe. 
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1.2. Thuy€1 chal �r�~�n� vit vlmg dAn �d�i�~�n� cua �v�~�1� �I�i�~�u� 

Khi nghien CUll phO eua chat khf thl nguai ta thu duqc ph6 nang luqng cua 
chat khf c6 �d�~�n�g� cae �v�~�c�h�.� a phfa duoi cimg khOllog each giiia cae �v�~�c�h� phO 
lOn, cang len cao khoiing each giUa cae �v�~�c�h� ph6 dmg gao l<;li va chung sit �l�~�i� 

nhau. Sl! sit nhau cua cae �v�~�c�h� dmg xa �h�~�.�t� nhAn chung to fang SI! djch �c�h�u�y�~�n� 

eua �d�i�~�n� ti'r tir phan mue nang luqng flay sang phan mue nang luqng khac de 
dang hon khi xa �h�~�t� nhan. Khoang lrong giua cac vC:lch phO Hi mue nang IUQog 
rna di¢n til kh6ng the co �m�~�t� duqc, cae muc d6 g9i Ia mue cam. Cae mue rna 
a do di¢n tir c6 the co duqc gQi lU muc cho phep. 

Ph6 eua ffi¢t �v�~�t� ran �t�~�o� thanh tung dai ffi¢t chI! kh6ng con Iii pho �v�~�c�h� nhtr 
ffi¢t phan tiro Pho cua �v�~�t� ran duqc hloh thanh d.c vung: vung hoa trj, vung cam 
va vung dan (Cho phep), Tuy khoang each gifra ca.c vung rna nguai ta phan �l�o�~�i� 

�v�~�t� �l�i�~�u� thanh 3 lo<.ti chinh: �v�~�t� li¢u cach �d�i�~�n� (Chat di¢n m6i ), �v�~�t� li¢u dan 
�d�i�~�n� ( Chat dan di¢n ) va �v�~�t� li¢u ban dAn (Chat ban dAn). 

a) Vqt li¢u each di¢11 b) Vqt li¢u ban dan c) V qt li¢u dan di¢1l 

Hinh 1- 1: M6 ta pIuS Clla vqt reill 

�V�~�t� �l�i�~�u� each �d�i�~�n� co vung cam lOn, �v�~�t� li¢u ban dan co vung cam nhc, �v�~�t� 

�l�i�~�u� dan di¢n khOng co �~�u�n�g� cam rna nang luqng hoa tri va dan nam sat nhau, 
�t�h�~�r�n� chi bao trurn nhau. 

2. �V�~�t� �l�i�~�u� diin �d�i�~�n� 

�V�~�t� li¢u dan di¢n gam kim �l�o�~�i� va cae hqp kim. 

2.1. cae �d�~�c� tfnh ky �I�h�u�~�1� co bim 
- Di¢n tra suat p (dan vi trong h¢ S1 HI. nrn), trong thvc �t�~� thuang tfnh ra 

dan vj nrnrn2/rn 0 zone. 
- �H�~� s6 �n�h�i�~�t�:� a(lre) dung de tfnh �d�i�~�n� Iro 0 �n�h�i�~�1� d¢ khac 20"C. 
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- Ty tr9ng d. 

- �N�h�i�~�t� d¢ nong chciy tinh fa d¢ C. 

2.2. Cae �l�o�~�i� v*t �I�i�~�u� din di¢n 

Bang ItJp hqp m(Jt s{/ Vi!! �l�i�~�u� dan �d�i�~�n� va htfp kim co �d�i�~�n� Irn suae cao: 

Bdng 1-1: M(Jl so'v(it U¢u dan di¢n 

�D�i�~�n� tra �H�~� s6 Ti' �N�h�i�~�t� dQ 

Ten suitt p �n�h�i�~�t� tn;mg nong Plu"m vi sir �d�~�n�g� 
(Om) u(I1"C) d chay 

("C) 

D6ng 0,D175 0,004 8,9 1080 - DAy dan, m<;lch in trang cae 
do hay may. 
dOng kji - Day dong co phil men each 
�t�h�u�~�l� �d�i�~�n� (emay) �d�~� quan cae CU¢ll 

d.m �h�o�~�c� bien ap. 

- Dung lam day dan �d�i�~�n� nhy, re tien. 
NhOm 0,D28 0,0049 9,2 660 - La nh6m dung lam vo l:x;x; kim, tl,l 

xoay, cae tam loa nhi¢t cho Trazitor 
cong suat, tl,l giay va tl,l hoa. 

- DAy sat co vo b9C dong (day 
Sat 0,09 0,0062 7,8 1520 luang kim) dung lam day �t�r�u�y�~�n� 

dAn tan s6 cao. 
- La sal �m�~�r�n� duqc dung Hun 
khung may, vo may. h¢p b9C 
kim eha cae bQ �p�h�~�n� lam vi¢c. 

Thi€c 0,115 0,042 7,3 230 Dung d<! him (c6 the pha liin voi 
khoang 30% Mn 60% chi). 

Chi 0,21 0,004 1\,4 330 - Dung lam vo b9C day cap 
chon duai dift VI chi de bi oxi 
hoa va lap 6xit chi bao v¢ cho 
n6 kh6ng bi 6xi hoa n(ta. 

- Dung de che �t�~�o� ac quy axit. 

- Dung M han. 
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Bang 1- 2: Cae loqi hqp kim co di¢n lrd suot cao 

�D�i�~�n� tro H¢ so Ty Nhi¢t de) 

Ten sufit p nhi¢t tn;mg nong �P�h�~�m� vi sit dl;lng 
(Qm) a(I1"C) d chay 

("C) 

Mengani 0,5 5.10' 8,4 L200 Dung lam day �d�i�~�n� tro. 
(86% d6ng, 
12% manoan e ' 
2% �b�~�n�)� 

Nicrom (67% 1,1 15.10' 8,2 1400 Dung lam day mb han, 
�h�~�n�,� 16% sat, day ban la va bep �d�i�~�n� 

15% Crom, 
I,So/c} mangan) 

COntantan 0,5 15.10" 8,9 1270 Dung lam day �d�i�~�n� tra 
(60% dong, nung nong. 
39% ken, 1% 
mangan) 

3, �V�~�t� �1�i�~�u� each �d�i�~�n� 

3.1. Cae �d�~�c� tinh kj' �t�h�u�~�t� C(J ban 

• D¢ ben ve �d�i�~�n�.� tuc Iii �h�i�~�u� �d�i�~�n� the chiu dlfng duqc tren m¢t dan vi be 
day rna khong bi danh thung (thuimg tlnh �b�~�n�g� KV/rnrn). 

• Nhi¢t d¢ chju d1!llg duqc TMAX. 

• Hang so �d�i�~�n� m6i E. 

• Ty tr9ng d. 

• G6c tdn haa tg S. 

3.2. Nhfrng �v�~�t� �I�i�~�u� each �d�i�~�n� thulmg dung 

3.2.1. Sit: D¢ ben ve di¢n tll" 20 den 28 KV/mm, nhi¢t d¢ chju dlJng duqc 
la tll" 150 den 170°C, hang so �d�i�~�n� m6i Ia 6 den 7, ty tr9ng 2,5 den 3,3, g6c t6n 
haa la 0,03. SU duqc dung lam giii do cho duong day dAn, dung lam tl;l di¢n, 
de han, cot cu¢n day ... 

3.2.2. Thuy tinh: D¢ ben ve di¢n tll" 20 den 30 KV/mm, nhi¢t d¢ chju dlJng 
duoc I" tir 500 den 1700"C. 
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3.2.3. Gam: Kh6ng chju duqc �d�i�~�n� ap cao va nhi¢t dO IOn nhung co hang 
s6 �d�i�~�r�t� m6i Ion 1700 den 4500. G6m dung lam tt) �d�i�~�n� kich thuoc nho nhung 
di¢n dung Wn. 

3.2.4. Mika: D<) ben ve di¢n tu 50 den 100 KVfmm, nhi¢t d<) chiu dlfng 
duqc lit 600°C, hang so di¢n m6i lit 6 den 8, mika de tach thanh ia m6ng va 
dl1qc dung lam tl;l di¢n �h�o�~�c� de each di¢n trang CIJ.c thiet bi nung nang. 

3.2.5. Bakelit: D<) hen ve di¢n tu 10 den 40 KV /mm. 

3.2.6. Eblmit: D2 ben ve di¢n lU 20 den 30 KV fmm, nhi¢f dO chiu dlfng 
duqc III tu 50 den 60 c. 

3.2.7. Caosu: D() hen vc di¢n tll 20 den 30 KV/mm, �n�h�i�~�t� d<) chiu dlfng duqc 
la 5511C. Cao su dl1qc dung lam va cach �d�i�~�n� cho day dan, lam tam cach di¢n. 

3.2.S. Slip ong: D9 ben ve di¢n tu 20 den 25 KV fmm, nhi¢t d9 chju dlfng 
duqc la 65"C. Sap ong duqc dung de nhung tjm chong am. 

3.2.9. Para fill: Tinh chat g{in giong sap ong dung de nhung tam chong am. 

3.2.10. �N�h�~�(�Q� thong: D¢ ben ve �d�i�~�n� IU IO den 15 KV/mm, nhi¢t d¢ chiu 
dlfng duqc la 60-7or'C. Nhlfa thong dung de Jam s<.lch moi hi'm �h�o�~�c� kel hqp voi 
Parafin dli nhung rj'm chong jm. 

3,2.11. Bia each �d�i�~�n� �P�r�e�t�~�x�(�f�p�a�n�:� D¢ ben ve di¢n fU 9 den 12 KV /mm. 
nhi¢t d¢ chiu dlfng duqc la 100"C. Dung Elm cot bien ap. 

3.2.12. Gif{y liim �t�~�1� �d�i�~�n�:� D9 hen ve di¢n 20 KV/mm, nhi¢t d() chiu dlfng 
dl1qc la 100"C. 

3.2.13. �N�h�~�(�a� epaxi: D¢ ben ve di¢n fU 18 den 20 KV/mm, nhi9t d<) chiu 
dlfng duqc Iil. 1401lC. Dung tam vo b9C diot, tranzistor. .. 

Cac �l�o�~�i� chat deo nhu pol yeti len. teflon, poli clovinyl, ... cung lit cac chat 
each di¢n tot. 

4. �V�~�t� �I�i�~�u� tlt 

�V�~�t� li¢u tu chia lam 2 �l�o�~�i� chinh: �v�~�t� li¢u tu mem va �v�~�t� li¢u tu cung. 

4.1. �V�~�t� Ii¢u tu mem: C6 d¢ fU tham cao va yang tll tn:: hyp, dung lam day 
tu va l6i tU. 

4.1.1. [A thep kj �t�h�l�l�~�t�:� Chua den 4% ailicium dung a tan so thap. Thep 
can ngu¢i d<;ic bi¢t lot, co d¢ tu thdm cao. 

L6i cac bien ap co c.ung chat luqng thi lei bien ap dung thep can ngu¢i co 
tr9ng luqng va �t�h�~� tich nha han 40% so vai lOi bien ap dung thep ky �t�h�u�~�t� �d�i�~�n� 

tot nhat. 
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4.1.2. Pecma16i: Hqp kim chua 80% Ni, tir 0,5 Mn 15% mOlipden, man­
gan, nhom, crom, dong, silk, con �l�~�i� 13. sAt tir, PecmalOi c6 d¢ tir thim rat cao 
(den himg tnlm ngall) nell ham luqng niken cang nhieu. 

PecmalOi c6 d¢ til tham cao dung lam �v�i�~�c� trong nhung twang tuang d6i 
yeu va kh6ng co til hoa 1 chieu (bien ap micro, bien ap trong cae tang cOng 
�s�u�~�t� nhc dung tranzistor). 

Pecmal6i chua it niken (45-60%) dq til (hAm thap (dOn 10.000) lam �v�i�~�c� a 
nhil'ng tnrang nit ffi<:Inh va trong dieu �k�i�~�n� co tu hoa 1 chicu kh6ng qua Ian. 
�L�o�~�i� Pecma16i nay dung lam 16i ro'le di¢n tho'.li, man chan til cae IO'.li bien ap 
h'.l tang. Pecma16i san xuat thanh day, bang va hi. day: 0,05 - 0,5 mm. 

4.1.2. Pecnendua: HQ'p kim 50% c6ban, 2% vanadion, con i'.li la sat, lam 
viec khi c6 tir hoa I chieu m<;lnh rat t6t va dung de lam mang �d�i�~�n� tho,!-i, 16i 
loa di¢n d<)ng. 

4.1.3. B9t �v�~�t� �l�i�~�u� tit: Dung �d�~� lam 16i cu¢n cao tan. L6i lir cao tan g6m 
b¢l Pccmalai, �q�u�~�n�g� nam cham �(�q�u�~�n�g� sal gam axil sat), sat cacbon b¢t anaife 
(hqp kim nhom, Silic va sat) tr(ln vai scm bakelit va ep duai ap Il!C cao thanh 
dic 16i c6 d<).ng ca.n thi€t. 

4.1.4. Ferit (Oxi - Fe): Ul �v�~�t� �l�i�~�u� tir mem, cao tAn ch€ �t�~�o� bang each nung 
cac b(lt oxi sat va b¢t cae kim �l�o�~�i� khac (Ni, Zn, Cu, Cd). 

Ferit san xuat thanh 16i hlnh E, co kich thuac khac nhau (dung cho bien 
ap xung va �h�~� tan) hlnh vang xuyen (dung cho bien ap va 16i cll¢n day hlnh 
vang xuyen), thoi hlnh trl) (dung lam cll¢n cam �h�i�~�u� chinh va anten Fedt) va 
hlnh chen (dung lam cu(ln day m1.lch cao tan). 

4.2. �V�~�t� Ii¢u tiI clIng: Dung lam nam chAm vinh dru lrong loa, micro ... 

�V�~�t� �l�i�~�u� tll cung bao g6m: 

• Thep cacbua (chua den 1,7 % cacbon) 

• Thep vonfram va thep crom 

• Thep coban 
• Anin, anixi, anico, nh6m hqp kim chua den 25% niken, 10 - 15% 

nhom, 3 - 6% Cu, con �l�~�i� la Fe, Co, Si. 

12 

Ph{i'n vtj.t �l�i�~�u� ban dtin se duqc nghien cuu cl;! �t�h�~� a chucmg 2. 

II. cAc LINH �K�I�~�N� THI) DONG 

1. �E�l�i�~�n� I'd 
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�D�i�~�n� tra Hl m<)t trong nhihlg Hnh �k�i�~�n� duqc dung �n�h�i�t�~�u� trong cae thi€t bi 
di¢n tiI �n�h�~�m� khai thac m¢t di¢n ap U khi co dong di¢n ! thea c6ng thuc 
U =!R �h�o�~�c� nguqc �l�~�i�,� khai thac dong di¢n! khi co di¢n ap U: !=U/R �h�o�~�c� �t�~�o� 

thanh cae �m�~�c�h� phan ap, �m�~�c�h� re dong di¢n ... 

I.1.eau �t�~�o� 

Di¢n tra duqc chia thanh 3 IO<;1i chinh: Di¢n tra kh6ng phai dlly quAn, di¢n 
tra day qUAn va di¢n tra nhi¢t. �D�i�~�n� tra kh6ng phai dAy qulin va di¢n tra day 
qUAn duqc chia lam 2 IO<;1i: �d�i�~�n� tra co djnh va di¢n tra bien d6i (chiet ap). 

1.1.1. Di¢n fro khong phdi day quan 

Di¢n tra kh6ng phai day quan thuang co eac 10<;1i: Di¢n tra than lap, di¢n 
tra than ep, di¢n tra mang kim �l�o�~�i� va di¢n tra hon hqp. 

Di¢n tra than lap co dinh co 16i la m¢t chAt each di¢n thuang Ia SU, baa 
quanh I6i la m¢t mling than dt mong, mang than nay co the duqc xe ranh xoay 
6c de: tang �c�h�i�~�u� dai, giam thiet di¢n lam tang di¢n tro, hai dAu co hai day dAn, 
t01m b¢ duqc son m¢t lap son baa v¢.(Hlnh 1-2) 

I R=p­
s 

I.iii 

I: chie'u diJi 
S: thief �d�j�~�1�l� 

p: di¢1I Iro sua! 

Mang than Day dan ra 

Hit/II 1.2. Di¢n trif than lflp co'djnh 

Di¢n tra mang kim lO<;1i co dinh co cAu t<:1o tuong tl,f di¢n tra than lap. Mang 
than duqc thay bAng mOt mang hqp kim rAt mong co di¢n tra 16n. Neu cung 
m¢t cOng suat chju dl[ng, �l�o�~�i� nay thuang co kich thuac nhc han di¢n tra 10<;1i 
than lOp. 

Di¢n tra hon hqp co djnh co cau t<;1o tl1ang tv di¢n lra than lap nhung mang 
than duqc thay bang m<)t lap mong hon hqp than va chAt di¢n mOi. (Hinh 1-3) 

Di¢n tra than ep co dinh (con gQi la di¢n tra the tich co djnh) co cau t<;1o 
tu m<)t chAt dan di¢n la than dem tr<)n vai m¢t chAt cach di¢n thuang Iii dat set 
va m¢t chat ket dfnh thuang Ia nhl,fa hoa hQc, dem ep �l�~�i� thanh thoi, hai dau co 
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hai day dan. �T�a�~�t�n� b¢ di¢n tra dugc san m9t lap san dti baa v¢ �h�o�~�c� duqc �d�~�t� 

trang nhUng eng bang su. nhl!d �n�h�i�~�t� ran ... hai dau bjt kin l<.ti. �L�o�~�i� �d�i�~�n� tra nay 
�v�~� m¢t sO' �m�~�t� (nhu d¢ 6n dinh. muc t<;lP am ... ) tuy co kern han ca.c lo<.ti �d�i�~�n� 
tra tren sang no co kha nang chiu cong suat Ian han. (Hlnh 1-4) 

L6i Day ciiin ra 

/ 

Han hqp than 
- viI chat dJ¢n m6i 

!lff/h J.3: Dit/n rf"(J '/(ill //(}P flinh 1.4. Dirfn lrcl lhall (;P 

Chie't <"ip la mot �d�i�~�n� tra bien doi nham lay ra mot di<;n tra (hay d6i dugc. 
Loqi nay thuang lam tll than lap. kim loqi. than cp hay hon hgp. 

(Hinh 1-5) l1wnh qLlet 

Than �~�p� 

�h�o�~�c� h6n 
hgp --i-.s: 

�C�~�r�c� c6 djnh 

Hinh 1.5. Chief op 

1.1.2. �D�i�~�n� Ira day quan 

Di¢n tra day quan c6 loi bang su va day quan Iii la<.ti hqp kim co di¢n tra 
IOn (constantan. mangnin, nicrom ... ) hai da.u cling co day dan (chan �d�i�~�n� tra). 
Ben ngoai thuang duqc bQc btmg m(Jt Jap san �h�O�~�t�c� m9t lOp men aiIicat �d�~� bao 
v¢. Do kct cau quan vong ncn kern thea di¢n tra con co mQt it di¢n cam va di¢n 
dung t<!-p tan, tr! s6 na y anh huang ro �r�~�t� khi di¢n tra Him vi¢c trong cac m<;tch 
�d�i�~�n� �h�o�~�t� d¢ng a tan s6 cao. (Hlnh 1-6) 

De khik phl,lC hi¢n tuqng nay nguai fa phii.i ap dl;lflg cac cach quan �d�~�c� 

bi¢t. �D�~�c� ditim clla �d�i�~�n� tra day quan lil sai so nha, c6ng suat Ian va chju duqc 
nhi¢t dQ cao. 
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Day 

Loi 

Dliu ra 

DAy quan 

Loi Thanh quet 
chan �d�i�~�n� tro 

Hlnh 1.6. Di¢/1 trr1 day ql/i/n 

1.1.3. Di¢n tra nhi¢t 

�D�i�~�n� tra nhi¢t duqc lam tir ban dan. �D�~�c� �d�i�~�m� eua �l�o�~�i� �d�i�~�n� tra nay Ia khi 
nhi¢t d¢ lam vi¢c tang 1°C thl tri so �d�i�~�n� tra cua no giam khoang 2- 6%. �L�o�~�i� 

nay co ten quac te la tecmistor thucmg duqe dung trang ca.c �m�~�c�h� dn lam �v�i�~�c� 

60 djnh d6i vai �n�h�i�~�t� d¢ nhu �m�~�c�h� khuech �d�~�i� cang suat am thanh. 

1.2. Nhfrng thong so eo ban eua �d�i�~�n� tra 
1.2./. Di¢n tradanh dinh 

Tren �d�i�~�n� tra nguai ta thuang khang ghi gia tr! thl!c cua �d�i�~�n� tra rna chi 
ghi gia trt gan dung dii guy tron, d6 Ia gia tri di¢n tra danh djnh. Gia trj danh 
dinh c6 cae dan vi Ia: Om (Q), Kilo om (KQ), Mega om (MQ), Giga om (GQ). 

I GQ = 1000 MQ = 1.000.000 KQ= 1.000.000.000 Q 

1.2.2, Sai so 
�D�i�~�n� tra danh dinh khang hoan toan dung v6i gia tri �d�i�~�n� trb thl!c eua �d�i�~�n� 

tn1 rna n6 c6 m¢t sai 56 nhat �d�~�n�h�.� Sai 56 thuang tfnh theo phan tram cua gia 
tri danh dinh. Dl!a vao sai so d6, nguai ta ehia �d�i�~�n� tra thanh hai ctip chinh 
xac: cap I sai s6 ±5%, cap II ±10 %. 

1.2.3. Cong sudt chill dl!ng 

Khi lam vi9C thi di¢n tra nong len, do do m6i �l�o�~�i� �d�i�~�n� tra chi chiu dl!ng 
duqc m¢t cang suat nhat dinh, vuqt qua eang suat nay thl di¢n tn1 se khaog 
lam vi¢e lilu dai duqc. Cang suat chiu dl!ng Ia cang suat t6n hao Ian nhat �d�i�~�n� 

tra co Ih6 chiu dl!ng duqc trong m¢t thai gian dai rna khang lam thay d6i trj 
s6 va chat luqng eua �d�i�~�n� tra, eang suat ty l¢ �t�h�u�~�n� vai dong di¢n cho phep 16n 
nhat �c�h�~�y� qua �d�i�~�n� tra. 
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1.2.4. H¢ so' nhi¢1 di¢n Iru 

Khi nhi¢t d¢ lam vi¢e thay dOi thi tri s6 di¢n tra ella d-i¢n tra eiing thay dOL 
St! thay d6i trj s6 wang d6i khi nhi¢t d¢ thay d6i 1°C g9i lit h¢ s6 nhi¢t ella 
di¢n tra. Tru �l�o�~�i� di¢n tr6 nhi¢t. eon cae �l�o�~�i� �d�i�~�n� tra thong thubng khae thi khi 
nhi¢t d¢ thay dOi 1°C thi tri s6 di¢n tra ella no thay doi khoang 0,2%. 

Ngoai d.e thOng so �k�~� �t�r�~�n� eon eo cae thOng s6 khae nhu: Mue �t�~�p� am di¢n 
cam, di¢n dung �t�~�p� tan ... 

] .3. Ky �h�i�~�u� va ghi nhan �d�i�~�n� tra 
1.3.1. Ky hi¢u 

Tren sa do eae thiet bi di¢n til. di¢n tra duqe ky hi¢u bang rnQt hlnh ehfr 
�n�h�~�t� co ehfr R va chi s6 kern thea (nhu RI, R2 •... ), dOi khi eo ghi ca. td 56 ella 
di¢n tr6, �h�o�~�c� ky hi¢u di¢n tra thea cau t;;to: (Hinh 1-7) 

Neu tren sa do khOng ghi cOng suat ella di¢n tr6 thi rn*c d;nh cOng suat 
ella di¢n tra do la 1/4W (0,25W), con neu di¢n tra co cOng suat 16n han thi sa 
d6 bat bu¢c phifi ghi r5 eong suat clla di¢n tra do. 

-IL-----,f-
R 

-lA-
7 
Bien tra 

R 

�-�-�-�1�,�-�~�f�-�-�_� /fi 

Bien tn'1 

-WSN-

R day qua:n 

A 
-l/l-

7 

�-�I�L�~�I�-
R co 3 dau ra 

r-
-l/J-, 

Di¢n trcr nhi¢l 

Hinh 1-7: Ky ki¢u di¢n trit 

Cac di¢n tra 0,25W, 0,5W. 1 W, 2W thi chi �n�h�~�n� biet cOng suat bang kich 
thuac clla di¢n tra. Oie di¢n tra co cong sua'! tir 5W thi co vo bang su rnau 
trang va tren than di¢n tra co kern cong suat ella di¢n tra ( di¢n tra �l�o�~�i� nay 
thuang la di¢n tr6 day quan). 

1.3.2. Ghi nhiin 

Teen di¢n tra chu ycu ghi tri 56 di¢n tra danh djnh. kern thea sai s6 clla 
di¢n tra. Nhan co the: duqe ghi btmg so va ehfr trt!c tiep. 

Vi du: 15 KQ ± 10%. 

D6i vai di¢n tnJ co kich thuac nha neu ghi nhan bang chiI thi vi¢c d9C cae 
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�d�~�i� luqng rat kh6 khan, nhat Ht khi sua chua phai dQc �t�r�~� s6 clla chung khi 
chung duqc Hip b trong may. Do d6, ngoai cach ghi bang s6 va chu, nguai ta 
con dung kha ph6 bien kg �h�i�~�u� mlm d6 bi6u �t�h�~� gia tri va sai s6 clla di¢n trb. 

:;. V6i �d�i�~�n� lrb thong thuang: lren than �d�i�~�n� tra c6 4 yang mau. 

Kg �h�i�~�u� mltu eua �d�i�~�n� tra bi6u hi¢n nhu sau: 

• Mau eua yang I va 2 bi6u thi thay cho cac s6. 
• Mau eua yang 3 bi6u thi �h�~� so nhan: 

• Mau eua yang 4 �l�1�i�~�u� thi dip ehinh xae eua di¢n tra ( Sui s6). 

Trong cae may do va may tfnh can dung tai cae �d�i�~�n� tra e6 dQ ehfnh xae 
eao hem, eae �d�i�~�n� trb nay duqe kg �h�i�~�u� bang 5 yang mau trong d6 cae Yang 
1,2,3 bieu thi thay eho cae so, yang thli 4 bieu �t�h�~� thay eho h¢ so nhan, yang 
5 bitu thi cap ehfnh xac. 

Eting I - 3. Bang plldn bi¢t gia trj quy ai!c CliO di?n rrJ 

Mau Gi:i tri bang s6 H¢ s6 nhan Sui s6 
(vang I va 2) (vang 3) (vang 4) (%) 

Den I 10° =1 

Nau 2 �1�0�'�~�1�O� 

D6 3 Ill' 

Da cam 4 10.1 

Yang 5 10' 
Xanh I. cay 6 10' 
Xanh 10 7 10' 

Tim 8 10' 

Xam 9 10' 

Trang 10 109 

Nhil yang 10.1 ±5% 

Nhii bilC 10' ±IO% 

Neu yang 3 Ia nhu trang �h�o�~�c� nhli Yang �t�h�~� �h�i�~�n� di¢n trO <In 
Thf dl:\: Cam, cam, nhu wing, nhli Yang: 0,33n, sai s6 5%. 

Ky hi¢u �m�~�l�u� cua �d�i�~�n� lra co trj s6 15Kn ±IO% 

2.GTVL·A 
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�M�~�I�.�U� na u Nhil vfmg 

Mall xanh Mall da 
hi cay cam 

Hlnh 1. 8. Kj hifu mall cua diffn trJ 

1.4. Phuang phap �k�i�~�m� tra don gilm chat luqng �d�i�~�n� tra 

�D�~� �k�i�~�m� tra chat hrqng �d�i�~�n� tra, doi voi nhfi'ng �d�i�~�n� tra co �d�i�~�n� tra danh 
dinh nho (duoi IMQ) thi dung Om kehay dong ho do v'.ln nang �d�~� a thang do 
thfch hgp. V6i nhfi'ng �d�i�~�n� tra co �d�i�~�n� tra danh �d�~�n�h� IOn (tren I Mil) thi dung 
Mega Om ke de kiem tra chat lugng clla �d�i�~�n� tra. 

Neu gia �t�r�~� do clla dong ho Ion han so voi tri so danh dlnh cua �d�i�~�n� tra thi 
di¢n tra dB. bi tang trl 56. Neu dong ho chi gia trt 00 - �d�i�~�n� tra da bj dUt. Neu 
dong ho chi gia tri gan dung - �d�i�~�n� tra t6t. 

Quan sat 51! nguyen Vyn clla di¢n tfa, mau a gifi'a thAn �d�i�~�n� tra co bi sam 
kh6ng, VI d6ta bieu hi¢n di¢n tra �b�~� nong qua, �l�o�~�i� nay tuy chua bi dUt nhung 
thuang co sai 56. 

D6i veti chiet ap va bien tra, dung dong ho do di¢n tra 6 hai (Mu day xem 
c6 dUt kh6ng. Sau do, do �d�i�~�n� tr6 a 1 dau v6i diem gifi'a. Khi do, xoay chiet ap 
xem �d�i�~�n� tra co thay d6i kh6ng, muc de) tiep XllC clla con ch'.lY co t6t kh6ng. 
Khi xoay chiet ap, kim clla dong ho chi lri s6 clla gia tri �d�i�~�n� tra phai thay deli 
dan dan lien U,lc (lien ttJc tang �h�o�~�c� �W�~�n� ttJc giam), neu thay d6i d¢t ng¢t thi 
d¢ tiep xuc clla con ch'.lY dB. kern. 

2. Ty �d�i�~�n� 

TtJ di¢n la mQl lfong nhfi'ng �l�o�~�i� linh ki¢n duqc dung nhieu trong cac thiet 
bi di¢n ttt �d�~� t<,1o thanh nhfi'ng m'.lch c¢ng huang, rn'.lch 19C, lien l'.lc ngan dong 
1 chieu ... 
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2.1. �C�~�U� �t�~�o� chung va phan IO<;li ella tl,l �d�i�~�n� 

Cau t<;to chung clla tl,! �d�i�~�n� g6m hai phien dan di¢n �d�~�t� song song va c6 dAy 
dAn ra (chiln cua tl,! �d�i�~�n�)�,� a giiia HI. m¢t chat di¢n mOL �T�o�~�m� b¢ thuang duqc 
�d�~�t� trang m¢t vo bao v¢. 

Philn IO<;li: Dga thea chat di¢n mOi, tl;l di¢n duqc chia thanh cac IO<;li: tl,l 
giay, tl,! hoa, tl,l mica,.v .. v. Dl!a thea sl! thay dbi di¢n dung co cac �I�o�~�i�:� tl,! di¢n 
co di¢n dung co djnh, tl,l di¢n co di¢n dung thay dbi. 

2.2. Nhung thong s6 co ban 

2.2.1. Di¢n dung danh dinh 

TI,] �d�i�~�n� co kha nang tfeh 1 di¢n luqng Q duai m¢t di¢n ap U nao do theo 
c6ng thuc Q = CU. 

Trang do C �d�~�e� trung cha khil nang tfch di¢n clla tl,! di¢n duqc gQi Ia �d�i�~�n� 

dung cua tl;l. �D�i�~�n� dung eua tl,l �d�i�~�n� phl,l thu¢c �v�a�~� di¢n tfeh hfru feh S clla phien 
dan �d�i�~�n�.� ehiel;l day d cila chat di¢n moi va hang so di¢n moi E cila chat di¢n moi. 

C �~� 0,009 E (S/ d) 

Dan vj do di¢n dung Iii Farad, ky �h�i�~�u� Iii F, nhung VI Farad Ian qua nen 
trong thl!C te thuang dung cac uac s6 cua no Ia microfarad �(�~�F�)�,� nano farad 
(nF), Pica Farad (pF). Trang d6: IF �~� 10" F �~� 10" of �~� 10" pF. 

2.2.2. Sai s6' 

Cling nhu �d�i�~�n� tra, tl;l di¢n thucmg dung co cac cap chinh xac wang frng vCri 
cac sai s6. Tuy thea yeu cau ella �m�~�c�h� di¢n rna chQn �I�o�~�i� tl;l di¢n co cap chfnh 
xac thfch hqp. Cac sai s6 nay thuang khong duqc ky hi¢u tren than clla tl,l di¢n. 

2.2.3. �f�)�i�~�n� tip c6ng ltic 

Di¢n ap cOng tac la di¢n lip Ian nhat rna tl,] co �t�h�~� lam vi¢c duqc hiu dai 
(khoang 10000 gia). Tren tl,l di¢n thuang ghi di¢n ap cong tae doi vai dong 
di¢n mQt chicu. Khi lam vi¢c 6 �d�i�~�n� lip xoay chieu din phai chQn tl;l �d�i�~�n� co 
di¢n ap cong tac gap (1,5 �~� 2) Hin trj 56 hi¢u dl,!ng clla di¢n ap xoay chieu. 

2.2.4. T6n hao 

Tl,l �d�i�~�n� 15' wang kh6ng tieu hao nang luqng, con d.c IO<;li tl;l �d�i�~�n� su dl,lng 
trong thl!c te ft nhieu co tieu haa nang luqng lam chit luqng cila tlJ. di¢n gdm 
di. Mue d¢ tdn hao cua tl:! di¢n duqc �b�i�~�u� thj bang tang clla goc tbn haa O. 

�D�~�i� luqng nghich dao clla tgo duqc gQi la chat luqng cua tl,l �d�i�~�n� va duqe 
ky hi¢u Iii Q,,: 
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Qc= 1/ (g3 = 2" f, C", 
2.2.5. �D�i�~�n� trii each di¢n 

Sau khi tfch di¢n, dang Ie tv di¢n phai giG' duqc di¢n ap �t�r�~�n� hai ban elfe 
duqc la.u dui, nhung do chat luqng ella di¢n moi chi Ia m¢t chat co di¢:n tra Ian 
nen no co ffi<)t dong di¢n fO (dli rat nhc) hinh thanh gifra hai phien eua tl,l di¢n 
Him t1,1 di¢n bj mat di¢n. Dong di¢n fa 16n hay nha, �l�~�.�m� W di¢n nhanh hay Hiu 
mfft di¢n la do di¢n tra ella chat di¢n m6i quyet dinh. 

2.2.6. H¢ s{/ nhi¢t ella tlj di¢n 

Khi nhi¢t dQ thay d6i se lam kct cau cua t1,1 di¢n thay d6i. do do di¢n dung 
ella t1,1 di¢n thay dbi. SI! bien cl6i ella di¢n dung tfoh thea phan tram (%) khi 
nhi¢t d¢ thay deli 1° C gQi ia h¢ s6 nhi¢t eua tl.l di¢n. 

2.2.7. Di¢n cam tq.p tan 

Do ket cau ella t1,1 di¢n c6 hlnh thanh di¢n cam (cae phien va day dan), di¢n 
cam nay anh huang ro khi tl.l di¢n lam vi¢c vai dong di¢n xoay chieu a Hin 56 
cao. De �m�~�c�h� di?n lam vi¢c duqc 6n dinh, Hin so cong tac Ian nhat cua t1,l can 
phiii nhc) han (2-3) Ian tan 56 c¢ng huang cua tl.l di¢n (do di¢n dung clla t1,l di¢n 
va di9n cam �t�~�p� lan hlnh thlnh m'.lch cQng huang). 

2. 3. Ky �h�i�~�u� va phan 10.,,1 

Tren hlnh (1-9) giai thi¢u k)' hi9U clla tl.l di¢n tren sa do. 

1.­
T 

T\lthuong TI.) hoa TI.) vi 
chinh 

TI.l di6u 
chinh 

Hinh 1.9. Ky hi¢ll �t�~�1� di¢n 

TI.) dong chlnh 

Dl!a van chat �d�i�~�n� m6i va ket cau nguai ta thuang phan lo?i tl.l di¢n gam: 

• �T�~�/� giti'y: Chat di¢n moi trang tl.) lam btmg 10'.li giay mong khong tham 
nlIOC, phien dan di¢n thuang bang nhom. 

• TI./ Mica: chat di?n moi Ia mica co chat luqng cao, phien dan di¢n la 
b'.lc hay lap b?c rat mongo LO<;li nay co t6n haa nang luqng rat be, di¢n tra each 
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di¢n cao, duqc dung. chu yeu trong d.c m;,tch cao tan. CAu truc cua tlJ. mica 
duo'c the hien tren hlnh 0-10). . . 

3 

2 

\ -=-" 
1. T(im kim /o{li 
2. La mica 

-+--tJ - - - - co' 
--- -- I _ _ _ _ _ _ If-+--'--

3. Day no'j 

Hinh 1- 10. T/f mica 

• 1"1.1 g6'm, g/itr/ {lillY till II va men fllllY (iflli: TlJ. nay kfch thuac kh6ng lan, 
dUQ'c dung trong d.c �m�~�c�h� cao tan va sieu cao tan. �D�i�~�n� tr6 each �d�i�~�n� Ian. 

�D�~�c� �b�i�~�t� c6 m¢t �l�o�~�i� san xuat tu g6m Xacnhet dung trong m<,lch di¢n am 
Htn c6 hang s6 �d�i�~�n� m6i lan, di¢n tr6 cach �d�i�~�n� thap. Clu �t�~�o� cua m¢t IO<;li tlJ. 
g6m duqc �t�h�~� �h�i�~�n� tren hlnh (l-ll). 

1. Va 
2. Gam (milng nll//a) 
3. Day no! 

Hinh J - 1/. TI/ gOln 

• TI.I hoa lire: Ty. nay c6 di¢n m6i la m¢t lap ax it phil tren kim �l�o�~�j� lam 
mOt phien tl,l �d�i�~�n� (qrc dUo'ng), phicn thu hai (cl!c am) Hlm bang chAt �d�i�~�n� 

phan. Phfrn tiep giiip vai lOp oxit kim �l�o�~�i� lam cl!c duang thuang la nh6m hay 
tantan. TI;l hoa co �d�i�~�n� dung lan, kich rhuac nha, tieu hao nang luqng va dong 
ro Ian. Hlnh (1-12) bieu dien m¢t s6 IO<;li tl,l hoa. 
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, -<:> 

I > 
I �~� 

l'i 
I �~� 

Hinh 1 - 12. �T�~�J� hod 

Ty. hoa chi duqc dung lrong ffiC).ch �d�i�~�n� ffi¢t chieu va xung, thuang dung 
trang cae bl} IQc nan di¢n, chan va ghep trong cae �m�~�c�h� lan thap va trong cae 
b¢ khue'ch d.:.ti dung ban dan. Khi �d�~� lau kh6ng dung, thl �t�r�~� so di¢n dung eua 
tl) h6a bi giam. Neu dau nguqc �c�~�c� thl tl;! hoa se bi hong. Nguai ta cung san 
xuiit tl,l hoa kh6ng phan C\!C, trang do ca. hai ban qrc deu HI. lap axit. 

• TI,I biell ddi (tl.t xoay): Co �d�i�~�n� dung bien d6i duqc trong m¢t khoang nhat 
dinh. ThlIi'mg di¢n m6i Iii kh6ng khf, mica �h�o�~�c� nhl.Ja. TI,1 g6m hai b¢ rna llnh va 
d¢ng do nhieu 1;1 kim lo<;ti hqp thanh va xep xen ke nhau. Tr, s6 eua t\1 thay doi 
do di¢n tich d6i di0n eua d.c rnu tinh va d¢ng thay dOi. TI,I nay thuang duqc dung 
tTOng d.c �m�~�c�h� c¢ng huang cao tan eua ca.c may thu, phil. Ty. bien dbi co �l�o�~�i� 
thay d6i tri so trong khoang nho OO+60)pF, thU'<Jng duqc dung de �h�i�~�u� chinh �l�~�i� 

cac �t�r�~� so di¢n dung trong nhung dieu ki¢n can thiet Cl,l �t�h�~�,� con duqc g9i 1a tl,l 

tinh chinh. Tren hinh 0-13) tdnh bay cau �t�~�o� cua ffi¢t �l�o�~�i� ty. xoay. 

u. Truc )lOUY 
b. Ph-in d';mg 
c. Philn tTnh 

L1 hac llnh 

Hinh I - 13. �T�~�l� xoay 
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TIen tt) hoa va tt) giay, ngum ta ghi tn!c tiep ca.c tham so nhu: 

+ �D�i�~�n� dung clla tt) 
+ �D�i�~�n� ap cong tac 
D6i voi cac IO,!i tl.! khac co di¢n dung nho, nguai ta chi ghi �d�i�~�n� dung cua 

tl,l thea �k�i�~�u� rna s6 bang 3 chi! s6. Trong do, so thu 3 bang so chi! so 0 dung 
sau hai s6 dau. 

Vi �d�~�:� 473 �~� 47000 pF 

2.4. Nhfrng �d�i�~�m� can bi€t khi thay the tt.J �d�i�~�n� 

Khi can thay thetl) �d�i�~�n� nen chqn dung lo;;ti: �D�i�~�n� dung danh dinh, di¢n ap 
cong tac, chat �d�i�~�n� m6i va kich thuoc phil hqp. Tru �d�i�~�n� dung danh djnh va 
chat Elm �d�i�~�n� moi, con �d�i�~�n� ap chju dl!ng neu 100 han thl dmg tot (thuang lo;;ti 
nay co kfch thuoc Ion han IO,!i cil). Can �d�~�c� �b�i�~�t� chu y: Di¢n ap cong tac clla 
tl) moi thay vao phiii Ion han �h�(�)�~�c� it nhat bang t6ng c¢ng di¢n ap rna tl) di¢n 
phiii �c�h�~�u� dl!ng (xoay chieu, mqt chicu, xung) va phai tinh thea di¢n ap clJc d;;ti 
chu khong phai di¢n ap hi¢u dt)ng. 6 cac m;;tch khong doi hoi d¢ chinh xac co 
the thay the bang tl) di¢n co sai s6 ran han m¢t chut. 

Neu kh6ng chqn duqc lo;;ti tl) dung chat �d�i�~�n� moi, nen ch9n lo;;ti co t6n hao 
wang duang �h�o�~�c� nho han. 

3. CUQn cam va bien ap 

3.1. CUQn cilm 

3.1.1. Cong dl,lng - kf hi¢u 

Thea cong dy.ng, cu¢n cam co the duqc chia thanh cac lo;;ti: Cu¢n cam daa 
d¢ng, cu¢n ciun ghep, cu¢n cam cao tan va cu¢n cam Am tan. Theo ca'u t<;1o, 
cu¢n cam co cac lo;;ti: M¢t lop, nhieu lap, lo;;ti hlnh trl;l, lo;;ti quan t6 ong, lo;;ti 
bqc va lo;;ti khong bqc kim 10<,li, lo;;ti c6 lei va IO<;li khong co lei ... Tren hinh 
(1-14) tdnh bay cac ky �h�i�~�u� cua cu¢n cam. 

Cu\)n dm 
{Ll 

Leo 3 chall L c6 thi! thay 
d6i gia Iq 

L c6 IOi r"'fil 

Hinh 1-14. Kyhi¢u clu)n cam 

f 
Lco loi 
oJt Iii 
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3.1.2. Cae thong sil ca ban 

* Di¢n cam 
Di¢n cam clla cllQn cam phl,l thuQc kfch thuac, hlnh dang va s6 vang. Kich 

thudc, s6 vang cang Ian thl di¢n cam d.ng Ian. Ngoai ra vo bQc kim, l6i cling 
anh huang nhieu den tr! so di¢n cam: L6i lam tang di¢n cam, co l6i lam giam 
di¢n cam - �L�o�~�i� dung chat nghich tir va vo b9c kim lam giam di¢n cam. 

Dan vi do di¢n cam la Henri (H), nhung trong thlfc te thuang dung ca.c uac 
s6 clla Henri la Milihenri (mH) va Microhenri ()..1H). 

I H �~� 10' mH �~� 10" ).tH. 

�D�i�~�n� cel.m thucmg ky hi¢u la L. 

* �H�~� 56' chat lwmg 

CUQn earn khi mac vao �m�~�c�h� di¢n xoay chieu co t6n hao trong cUQn day, 
16i ... ncn tieu thl;! mot phan nang luqng. Cang nhu tl;! �d�i�~�n�,� mue t6n hao duqc 
bitu thi bang tang clla goc tOn hao o. 

Cu()n cam eo challuqng cang cao thl t6n hao nang luqng cang nhc. VI �v�~�y�,� 

ngu(li ta gqi tri so nghjch dao clla t6n hao 18. �h�~� s6 chat luqng va thuang ky 
�h�i�~�u� la Q 

Q �~� l/TgS �~� 2 1[[. L/ r. 

Co �t�h�~� nang cao h¢ s6 chat luqng bang each dung 16i bang cae �v�~�t� li¢u tir 
nhu: Ferit, sat eacbon, aluaife, csifo .... VI khi do, voi trj s6 di¢n cam nhu cli 
chi can quan it Yang day han. 

Cae cuon cam dung trong cac thiet bj vo tuyen di¢n ttr dan dy.ng can co �h�~� 

s6 �p�h�~�m� chat it nhat ia 40, co nhieu bO �p�h�~�n� dn den 300 nhu cuon cam trong 
m<;lch dao d¢ng e6 �d�~�c� tuyen c¢ng huang nhQn. 

* �D�i�~�n� dung tt;lp tan 
Nhfrng yang day va cac lop day �t�~�o� nen m¢t di¢n dung, co �t�h�~� xem nhu co 

m¢t tl! �d�i�~�n� mik song song v6i cuon cam. Di¢n dung nay lam ghim chat luqng 
eu¢n cam. Cu(m cam m¢t lOp co di¢n dung �t�~�p� tun be nhat (l+3)pF, cu¢n cam 
nhieu lop co �d�i�~�n� dung �t�~�p� tan khoang (5+30) pF. Bang each quan phan �d�o�,�~�n� 

hay quan t6 ong sc lam giiim �d�i�~�n� dung nay. 

3.1..1. Phdn lot;li culjn cam 
* CwJIl cam m(H hlp: Thuang dung a tan s6 cao han 1,5 MHz, co �t�h�~� quan 

sit nhau hay quan dch buoc. Cu¢n cam mOl lop quan each buoc co �d�~�c� diem 
El h¢ s6 chat luqng va do 6n djnh cao (Q =: 150 - 400), Chll yeu thuang dung 
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trong cac �m�~�c�h� song ngan va song c,!c ngan. V6i ca.c cu¢n cam co tr! s6 �d�i�~�n� 

cam IOn han �1�5�~�H� nguai ta co �t�h�~� quan mQt lOp sit nhau. Cuqn cam qua":n sit 
nhau co chat luqng caa va dung nhieu trang nhUng �m�~�c�h� song ngan, song 
trung (v6i L kh6ng qua �2�0�0�~�H�)�.� OYu �t�~�a� cua cu¢n cam lei kh6ng khi duqc 
Idnh bay Iren hlnh (1-15). 

Trong d.c may thu hlnh c6 bang s6ng ngan, cu¢n cam daa d¢ng m¢t lap 
thuang dung c6t bang nhl!a hoa hqc c6 duang kfnh (8 - 20) mm, day quti'n hI. 
day san men cach dien duang kfnh (0,4 - 0,8) mm, v6i cUQn cam ghep dung 
day nh6 han (0,1 - 0,2) mm. 

o 

Hlnh 1-/5. CUt)1I cam mt)t fitp (fiJi khong klli) 

* CW)1I cam lillii'll fop: CUQn cam co dien cam �t�n�~�n� I �O�O�~�H� thuang quti'n nhieu 
lap va dung a tan s6 < 2,5 MHz nhu cu¢n cam a bang song trung, song dili. 

Cau �t�~�o� cua cu¢n cam nhicu lap duvc trinh bay tren hlnh (1-16). 

Hillh 1 - 16. CU(hl cam nhie'u lOp, nhie'u dogn 

De giiim �d�i�~�n� dung t<J.p tan, nang caa �h�~� s6 chat luqng nguai ta thuang 
quan tei ong va quan phan dO<;ln. 

* Ctu)n celm hinll .'(1/y/n: Lei m¢l vang hinh nhan va day duqc quan tren do. 
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* CU9fl cam co hinh mqng nh¢n: Cac vang day duqc quefn tren m¢t tan tron 
co xi: dinh. 

'* Cu(m cam co h9C kim: �D�~� �l�o�~�i� tru can �n�h�i�~�u� do cac di¢n, tu truang a 
xung quanh �h�o�~�c� do cac cU9n cam a gan anh huang, nguai ta bQc quanh �C�U�~�1�f�l� 

cam mN vo bang kim �l�o�~�i� (thlf(Jng la nhom) �d�~� each Iy. Do bQc kim nen cac 
thong so' cua cU9n cam thay d6i, di¢n cam va h¢ s6 cheft luqng giam, di¢n dung 
ti;lP tan tang. Cae thong s6 nay thay d6i cang nhitu khi vo bQc dng gan �C�U�~�1�f�l� 

day, VI �v�~�y�,� vo bQc phiii co duang kfnh dil Ian: 

* CWJn cam co Wi Perit fir. LOi;li nay thuang dung trong bQ 19C trung tan 
(bien ap trung Uin) va m<;tch dao dQng trong may thu. Thay d6i vi tei lUang d6i 
cua 16i Ferit tu voi cUQn day sc dieu chinh duqc di¢n cam cua cUQn day (co the 
thay d6i den 50%). 

* CUQ!l cam cao tall: Dung de ngan dong �d�i�~�n� cao tan. Chung co the III 
cUQn cam 1 lap hay nhieu lap. 

>I< CIIQII cdm am rein: V6i 16i bang �v�~�t� li¢u sat tU. 

3.2. Bien ap 

3.2.1. Cau UfO eua m(Jt hitn dp gom: L6i, c6t, cac cU9n day va cac dau. 

* La; bit/II ap: Gam cac la mong bang thep la ky �t�h�u�~�t� di¢n hay hqp kim 
sat �~� niken (pecma16i) ghep l<;ti �h�o�~�c� bang ferit tll' memo (Neu la bien ap lam 
�v�i�~�c� b tan s6 cao) 

* C 61 bieJ/ tip thuang lam nhlJa hoa hQc. 

>I< Cllt;m day bie'll ap: La day dOng trang men, co �l�o�~�i� con b9c them lap to 
tam �h�o�~�c� to nhan t<;to. 

* Cae dau day ra la. d.c dau de han cac da.u day clla cU9n day va de: noi 
bien ap vao �m�~�c�h� �d�i�~�n�.� 

32.2. Phdn [oq.i: C6 210<;ti bien fip: bien ap am tan va bien fip nguon. Bien 
ap am tan co cac lo<;ti: bien ap n6i tang, bien ap ra. 

Cac ky hi¢u cua bien ap duqc trlnh bay tren hlnh (1-15) 

CUQn sa cap C Cu<)n thi! clip 

a) Bien lip i6i kh6ng khf 
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�I�I�~� 
Ily 

b) Bien ap [oi Ibn Silk 
c) Bien ap lui Ferit 

Hinh 1-17. Cae ky hi¢u cua bien tip 

+ Biell up ra (can gC)i 1<1 bien ap xuat) dung de' ghep tang khuech �d�~�i� cuoi 
cung (khuech d,!-i cong suat) vai titi ella no (loa ... ) nharn ph6i hqp duqc tra 
khang de' �d�~�t� h¢ s6 khuech d;;ti t6t nMit. 

+ Biell ap mj'i tang: Dung �d�~� noi d.c tang ella b¢ khucch d;:ti trang nhu-ng 
trLIang hqp kh6ng the' dung noi tang blmg tl}. �d�i�~�n� - di¢n tra VI bat lqi. Bien ap 
trung gian con c6 ten gC)i 1.1 bien ap lien l<;tc. 

+ Biell op ngllon: Dung de bien d6i �d�i�~�n� ap xoay chicu 220V thanh cae 
mue di¢n ap xoay chieu nho (6V, 12V, 24V). Sau d6 dua qua �r�n�~�c�h� chinh lUll 
de Hfy ra di¢n <lP ffi(lt chieu cap eho cae ffi,!-ch trang thiet bj �d�i�~�n� tU. 

Tu), thuQc each quan cae cUQn day rna ta co bien ap each ly hay bien ap t1! ngau. 

+ Biell op each Iy: Co cu¢n sO cap va thd cap duqc qmln rieng bi¢t. Thuang 
nguai ta quan cu¢n sa cap truoc, sau do lot m¢t lOp giay ca.ch di¢n va qmln tiep 
cu¢n thd cap. 

+ Bien op tl! ngau: Tiet �k�i�~�m� duqc day quan han do chi phai dung 1 cu¢n 
day c6 nhieu dau ra de co di¢n ap phu hqp. 

3.3. Kitfm tra dan gian chat luqng cu(m cam va bien ap 
Khi kiem tra quan sat ky SlJ nguyen vyn xem bien ap �h�o�~�c� cu¢n cam c6 bi 

moe, eae eu¢n day eo bi ri xanh kh6ng. Hu hong �b�~�n� trong eua bien ap va eu¢n 
cam eo the Iii dUt �m�~�e�h�,� �e�h�~�p� �m�~�e�h�,� di¢n tro eaeh di¢n giua eae eu¢n day voi 
nhau va v6i 16i bien ap kh6ng �d�~�t� tieu ehu:ln. Dung dong h6 do di¢n �v�~�n� nang 
�d�~� a thang do di¢n tro thleh hqp do tung cu¢n day xem eo bi dUt kh6ng. Dung 
Mega6m met do di¢n tra caeh di¢n gifra cae eu¢n day va gifra eu¢n day voi 16i 
xem eo �d�~�t� tieu ehu&n kh6ng. 

Khi bien ap va eu¢n cam ·b, �c�h�~�p� m¢t so vong voi nhau thuang rat kh6 xac 
d,nh (phai dung cac may ehuyen dung). Rieng voi bien ap co the ca.m vao di¢n 
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(chu y ch9n di¢n ap thich hgp) vai ba bien ap cung �l�o�~�i�,� sau m¢t thai gian nhat 
dinh (2-5) philt, nhung bien ap nao co nhi¢t d¢ cua 16i cao han h&n cac bien 
ap khac thuang la nhung bien ap bi �c�h�~�p� day. Khi d.m di¢n vao bien ap, bien 
ap nao phat ra tieng rung ia bien ap ghep kh6ng �c�h�~�t�.� Cling co �t�h�~� dung but 
thlr di¢n �d�~� xem muc dQ each di¢n giua cac cUQn day vai 16i va gifra cac cUQn 
sa cap voi cu(>n thu cap (D6i vai bien tip cach ly) co di¢n ap thap. 

Khi �k�i�~�m� Ira phai lam hai lan, sau Ian thtl Rhat phii d6i duu phfch cS.m di¢n 
roi m6i thu Ian 2. 

* Nlu(Jlg die'u can chli y kill lliay Ihl bie'n tip. 

Trang cung m¢t �l�o�~�i� (bien ap nguon, bien tip n6i tang, bien ap xuat...) s6li¢u 
cling rat khac nhau (tiet di¢n l6i, s6 cu¢n day, s6 Yang, duang kfnh day ... ) nen 
khi bien ap bi hong tot nhat lit phiii dung bien ap co �s�o�l�i�~�u� dung nhu bien ap Cll 
de (hay the. Trong twang hgp kh6ng co bien ap dung nhu bien ap cli co the thl!C 
�h�i�~�n� quan �l�~�i� cu¢n day bj hong, luu y tinh dung s6 yang vit duang kinh day. 

D6i v6i cu¢n cam phJ.i thay the cu¢n m6i co s6 �l�i�~�u� dung nhu cu¢n Cll. 
Cu¢n cam sau khi quan �I�~�i� h9 s6 chat luqng thuang giam, �d�~�c� bi¢t lit d6i v6i 
cac cu¢n cam co ket cau phuc �t�~�p� (quan t6 ong, quan philn do,!-n ... ). 

4. Pherit, bang tlt, dau tit vii �t�h�~�c�h� anh 

4.1. Feri! 

Ferit lit m¢t �l�o�~�i� �v�~�t� li¢u sat Ill' ban dan co cOng thuc chung Ia MO.Fe20" 
trang do M chi I<i kim �l�o�~�i� co hoa trj 2 nhu: Ni, Co, Mn, Mg ... Nguai ta san 
xuat bang cach nghien cac hon hqp tren theo m¢t ti I¢ nhat dinh roi dem ep l,!-i 
thanh nhung hlnh �d�~�n�g� dn thiet va nung b �n�h�i�~�t� d¢ khoang (1000 - 1400)oC. 
Thanh phan, ty l¢ cae 6xil, di6u �k�i�~�n� san xuat khcic nhau se �t�~�o� duqc cac �l�o�~�i� 

ferit khac nhau. 

Ve �m�~�t� ca hQc ferit gan gi6ng su: Rat gion. d¢ cung eao, �d�i�~�n� tra suat 102
_ 

101IIQm, chong am t6t. Ve �m�~�t� tir tinh ferit duqc san suat du6i hai d,!-ng ferit 
tlr cung (dung lam nam cham v'inh cuu), ferit tlr mem (dung lam angten tir 
trong may thu thanh, l6i cac cUQn cam lam �v�i�~�c� a tan s6 cao ... chung thuang 
duqc san suat ra nhieu IO<;li lam vi¢c a d.c song khac nhau. Vi anglen tir dung 
de thu song di¢n lir nen trang cac may thu, anglen bao gia cllng duqc �d�~�t� nam 
ngang va co huang tfnh t6t nhat la huang dai phat thAng goc vai tfl;IC cua 
anglen). 
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4.2. Dang tlr, dau tlr 

4.2.1. Bang tiro 
Bang tu la mot �v�~�t� li¢u dugc dung kha nhieu trong ky �t�h�u�~�t� di¢n tu. No dugc 

dung de luu du cac tin hi¢u am thanh (trong ghi am), cac tin hi¢u ghi hlnh va tie'ng 
(trong truyen hlnh), cac �s�6�I�i�~�u�,� du �l�i�~�u� d€ tinh toan (trong may tinh �d�i�~�n� tu). 

Bang tu duqc cau �t�~�o� g6m mot 16p b¢t lU, thuang la oxit sal lU Fe20, duqc 
�~�n�~�~�~�r�i�~�~�W�n�~�~�m�M�c�b�~�M�~�~�g�~�~� 
0,015mm. Cae �h�~�t� b¢t tu nay hqp lhanh nhung tinh the hlnh h¢p �h�o�~�c� hlnh thoi 
dai O,OOlmm. VI the bang tu co hai �m�~�t�:� �m�~�t� lam vi¢c (luu giu tin �h�i�~�u�)� la �m�~�t� 

co phu bot tu va mi!-t de nhl,la (kh6ng luu giG' tin hi¢u). Neu bao quan kh6ng t6t 
�h�o�~�c� do bi nhau nat, lap bot tu co �t�h�~� bi bong ra va khong Slr dlJng duqc nUa. 
Chat luqng cua bang Ill' anh huang rat 16n den chat luqng thu, phat tin hi¢u. 

Bang lU lhuang duqc chua trang cae h¢p kin (caUset) �t�h�u�~�n� �t�i�~�n� cho �v�i�~�c� 

sil dl;lflg. Cae h¢p nay co kich thuac lieu chuan cling nhu kich thudc cua bang 
tu d6i vai cac �l�o�~�i� thiet bi khac nhau. Bang til dung trang ghi am co chieu r¢ng 
3,81 mm va chieu dai kho{mg 45m, 90m, 135m, 180 mung vai cae 10<;li bang 
catset C30, C60, C90, C120. Bang nay co the dung ghi 2 duong �h�o�~�e� 4 duang 
Wong ung vai �v�i�~�c� su dlJng may MONO hay STEREO. Bang video cattset co 
d¢ re)ng 12,7 mm, trong do co 0,3 mm sat mep tren danh cho vi9C ghi phat tin 
�h�i�~�u� am thanh, 0,3 mm sat mep duai danh cho vi¢c ghi phat me)t 10l.\i tin �h�i�~�u� 

�d�~�c� �b�i�~�t� dung on �d�~�n�h� t6c d¢ bang lU, thuong duqc gQi lA tin �h�i�~�u� kiem tra, 
Phan can l;:ti 16n nhat dung �d�~� ghi tin �h�i�~�u� hloh anh (video), Cae lo;:ti bang 
dung trong cac may chuyen dl,mg khae se co kfch thuae, de) dai khac nhau phu 
hqp vai lung �l�o�~�i� may. 

4.2.2. Dd'u tir 
* C(fu tqo (Hinl! I-IS) 

D<'lu tu g6m co lei sat lam bang �v�~�t� �l�i�~�u� tu va cu¢n day quan tren loi sat. 
Oic dau tu ghi, dQc, xoa deu cau �t�~�o� nhu nhau nhung khac nhau ve kich thuac, 
ehat-li¢u lei, d¢ r¢ng khe lU, s6 vong day va co day. 

Khe III �:�s�a�~�'�_�-�f�:�:�:�;�;�:�:�J�~� �L�-�~�_�L� 

= 
;;;:: 

Khe tlr �t�~�,�"�~�6�!�S�'�_�.�.�.�.�l�\�-�-�1�.�.�r� 
\ \" &----J 

Lei sat va khung day 
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Oiiu tu m(\t kenh Diu IU hai kenh 

Hlnh 1-18. Catllao (Tdu {ir 

Tren hinh 1-18 Ia hlnh dang m¢t I01;l-i dau tu va cau �t�~�o� ella lai. Lai clla dau 
lU co the Ii! sat tu gam nhieu hi mang ghep �l�~�i� hay fcrit tu. Cm)n day co �t�h�~� co 
I eu¢n hay 2 cuOn �d�~�t� 2 ben duqc mac n6i tiep hay song song. 

Khi ghi eho dong di¢n dn ghi �c�h�~�y� qua cu¢n day �t�~�o� fa tu cam bien d6i a 
khe lU, khi bang tu lu6t qua se �d�~� �I�~�i� cac "vet" ghi lren bang tu. Khi dQc, bang 
lu6t qua khe tu, eac vct ghi �t�~�o� fa tir thong bicn thien trang lei sat lam cho a 
cu¢n day se �n�h�~�n� duqc di¢n ap tfn hi¢u. 

Dau tu duqc c6 djnh trcn may co 6e £1ieu chinh vj trf �d�~� bang tu ch<;ty qua 
dung khe tu. Neu dall tu �d�~�t� l¢ch vj tff se gay ra meo tfn �h�i�~�l�l� £19C, tfn hi¢u 
ghi yeu xoa kh6ng het, qrc dau tu phai cong tron, be m;}t tiep xuc vai bang 
tu phiii nhlin. 

+ V qt lifU Jam foi 

�V�~�t� li¢u lam 16i phili co £1¢ tu �t�h�~�m� cao, d¢ tu du nha. L6i sat tu la nhung la 
hqp kim sat-niken �h�o�~�c� niken-mangan sat co d¢ day O,15+O,2mm dan l'.li vai 
nhau bang keo each �d�i�~�n�.� Lai d1u tu x6a can lam mong han hay dung lei ferit. 
Dau IU tiep xuc voi bang tu nen lau ngay se bj hao mon lam giam chat luqng. 

+ Khe lir 

Chieu f¢ng ella khe tu a dau tu ghi va dAu tu xoa quyet djnh cuang d9 tu 
tfuang tac d¢ng len bang tu. V oi dau tu ghi va dau tu x6a, chieu r¢ng khe tu 
phai be han I mla buoc song ngan nhat cua tin �h�i�~�u� ghi - nguai ta ch9n chieu 
r(lng khe nha han Ij3A,mn. 

Dau tu dQc chieu r¢ng khe quyet djnh khii nang co �t�h�~� £19C duqc a tan s6 
cao nhat. 

Dau tu dQc can giiim d¢ ha khe sau (cang �h�~�p� d¢ nh<;ty cang cao). Nhung 
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d¢ til du l:;ti tang, do do dau ghi va dau xoa khe sau co d¢ r¢ng Ion han �d�~� tninh 
dong ghi qua tai gay meo tin �h�i�~�u�.� Be r¢ng khe tit duqc c6 dinh bilng �v�~�t� �d�~�m� 

kh6ng til tinh co clIng d¢ mon voi laL 

Chieu cao cua khe tir ph1,l thu¢c be r¢ng bang tir va s6 duang ghi tren bang tir. 

+ Cu<jn day dau fit 

Nguai ta dung dAy dong trang emay �d�~� quan cu¢n dAy dau tir. D6i voi dau 
til dQc thi cll¢n day cang nhieu vong d¢ nh:;ty cang cao. Dau tir ghi va dall tir 
xoa yeu cau s6 vang vira phii. Dall tii' thuang co di¢n tro cu¢n day (100+ 300)n. 

+ B9C kim ddu lif 

Dau tii' can duqe bQc kim �d�~� minh <lnh huang ella tir twang ngoai. Kim I01,li 
dung lam YO bQc la fecmaloi hay kim lo:;ti co tir tjnh. Dall dQc bQc kim 1 fan, dall 
tii' ghi bQe kim 2 Ian. Dau til xoa thuang duqc bQe kim bang vo dong �h�o�~�c� nhga. 

• Phall loqi ddu fir 

* Theo chuc nang: Dall tir ghi dQc, xoa va dau til hon hqp xoa ghi. 

* Theo cau �t�~�o�:� Dliu tit MONO, STEREO. 

* Theo kich thuac: Dau til dai va dau til ngAn. 

4.3. Thach anh 

4.3.1. �T�h�~�c�h� anh va tinh chilt ap �d�i�~�n� 

Trang tg nhien, th1,lch anh la nhiing tinh �t�h�~� Ion co phan chfnh hlnh lang 
tf1,l va hai dau hlnh chop. �T�h�~�c�h� anh sir dl.lOg trang ky �t�h�u�~�t� va tuyen di¢n tir 
la nhiing phien mong duqc d.t fa tir tinh thi th1,lch anh. 

Cac mieng th1,lch anh co trnh chat up �d�i�~�n�.� 

* Nell tac d1,lng Igc nen vao 2 �m�~�t� clla mieng th:;tch anh thi b 2 �m�~�t� clla 
mieng th:;tch anh xuat �h�i�~�n� nhung di¢n tich tfai d:fu, hlnh (1-19a) 

FI F 
+ + u 

I I 

Fl Fl 

a) Khi co fIle nlill b) Khi co IIle keo c) Khi co di¢1I lip way chilli 

Hinh 1-19 
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* Neu tac dl,lng h!c keo vao mieng �t�h�~�c�h� anh thi a 2 �m�~�t� ella mh!ng �t�h�~�c�h� 

anh co nhfrng di¢n tfeh tnii dau vai truong hqp tren, hinh (1-19b). 

*' Neu dua �d�i�~�n� up xoay chieu vao mieng th9ch anh thi mieng �t�h�~�e�h� anh se 
rung d¢ng theo tan 56 clla nguon di¢n ap �d�~�t� �v�a�~�,� hinh (l-19c). 

*' Neu ta cho mieng th<;J.ch anh rung d¢ng th) gifra 2 �m�~�t� cua mieng �t�h�~�c�h� 

anh do se xu<1t hit;n sue di¢n d¢ng xoay chieu cam ling. 

Nhu �v�~�y� duoi uk dl,lng cua �d�i�~�n� twang xoay chieu thl �t�h�~�c�h� anh sinh ra 
dao d¢ng cO h9C va nguqc l<;ti khi �t�h�~�c�h� anh chiu dao d¢ng co h9C thl sinh ra 
suc di¢n d¢ng xoay chicu cam ling, VI �v�~�y� �t�h�~�c�h� anh duqc sir dl,lng lam khung 
cqng huang. 

4.3.2. M(fch tuong dlmng va cac tan so' cf)ng hllO-ng cua th(fch anh 

Mieng th<;tch anh dung trong ky �t�h�u�~�t� di9n til co �d�~�n�g� ban mong, 2 �m�~�t� d6i 
di¢n duqc trang Jop kim �l�o�~�i� mong va him day dan ra. Hlnh (1-20) bieu �d�i�~�n� 

so do wang duong cua thl;lch anh. 

Q Cp 

flinl1 1-20. Ky hiflll va srt do mrtllg dlfong Clla tlU;lcl, anh 

Trang ml;lch Lq, Ct]' Rq la cac tham s6 cua mieng thl;lch anh phl,l thu¢c kfeh 
thuac va cach cat cua micng thl;lch anh. Mieng thl;lch anh d.ng rnong thl cac 
tham s6 n6i tren cang nho, tan s6 c¢ng huang rieng clla n6 dmg cao va chung 
co tinh 6n dinh rat cao. Cp la �d�i�~�n� dung gia do, hinh thanh giUa 2 �m�~�t� kim IOCJ.i 
trang ben ngoai mieng thl;lch anh. 

V6i thach anh 1 MHz thi Lq �~� 1 �,�5�~�H�,� Cq �~� 0,016 p F, Rq �~� 60n, �C�,�,�~�(�1� -5) p E 

Nhin vao so do tuang duang clla th<}ch anh (hlnh 2-20) ta c6 �t�h�~� thay ngay 
th,!ch anh c6 2 uin s6 c¢ng huang. 
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* Tan s6 c¢ng huang n6i tiep la tan s6 H! nhien cua th",ch anh f 4 • 

I 
f -
q- �2�r�r�~�c�"�L�(�,� 

*' Tan s6 c¢ng hwYng song song lit co tfnh den �d�i�~�n� dung gia dO' fro 

Neu c·» Ct.) thi tun s6 fl' rat gan f4. 

NglI<Ji la thm1ng san xual th:;tch anh co tan s6 f 4 :::; 1KHz den 100 MHz. Tan 
s6 dmli I KHz kich thmlc Ian nen dilt tien. Tan s6Wn hem 100 MHz th'olch anh 
qua mong, de va. 

4.3.3. Cae tinh chdt lie' �d�i�~�n� clla thq.ch anh co thi t6m tiit nhu sau 

- Phdm chat cao Q :::; 104 
... 10'. 

- Ty sO' LqI C'1 rat Ian nen trb khang wong dUC1ng cua �t�h�~�c�h� anh rat 100. 
V6i khung dao d¢ng thi th<.tch anh co �t�h�~� d'olt duqc d¢ 6n dinh Hin s6 cao 

lW'-IO 10. 

Trang ky �t�h�u�~�t� vb tuyen �d�i�~�n� fir th:;tch anh dugc Slr d\1ng nhu cac khung 
e¢ng huang n6i tiep hay khung cOng huang song song nhu trong d.c m'olch IQc 
hay si'r d1,Lng lam c:k �m�~�c�h� dao d¢ng dti �t�~�o� d.c dao d¢ng co Hin s6 6n dinh. 
Ngoai ra ngm1i ta con dung th<.tch anh lam day tre sieu am �d�~� gil! �c�h�~�m�.� 

III. DiA LUll TRU THONG TIN 

1. each 16 chuc Ihong lin Iren dTa 

Nguyen tilc luu tru- th6ng tin tren cfi'a 1U- la dung cac h",t tu- de ghi thong tin. 
Dia tU- dugc chia thanh nhieu vong tron dong lam de ghi/dQC, moi dlI<Jng tron 
nhu �v�~�y� duqc gQi ia m¢l ranh (Track). Cae ranh i<.ti duqc chia deu ra lam nhicu 
cung (sector). Moi cung dil dai hay ngan deu duqc qui dinh Hl 512 Byte. Ve 
m<:it logic ngm1i ta co the qui uoc 2 cung lien nhau, t:;to thanh m¢t lien cung 
(cluster). 

Do do ta co the ffnh dugc dung IUCJng eua ma thea each sau: 

S6 Sector x S6 ranh/m<)t x 512 Byte x S6 �m�~�t� rna 

Dei vai dla IU- ghi 2 �m�~�t�,� cae dinh cung duo-ng kinh nam b 2 �m�~�l�t� dla dugc 
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g9i la nam tren clIng m¢t tr!,! (cylinder). Nguai ta danh so ca_ cac tmck Ian 
cylinder. Ranh ngoai clIng nam a mc"j.t trcn dia duqc danh la so O. Tiep den dii 
�l�i�~�u� sc dm;1c ghi/d9c tren ranh ngoai clIng cua m<)t duai, do lit ranh 1.. .. Ranh 
Ova ranh I deu nam trcn cylinder O. 

-- - ----' < ·:v1ind._r 

Inllh 1-21. Bilu dien each �t�/�l�6�l�/�~� till ,ren dTo 

2. [Ha mem 

Dli.l mcm c6 nhicu kh6 kh<k nhau, trong cae may tfnh �h�i�~�n� �d�~�i� chi con ton 
�t�;�~�i� 6 ella 3,5 inch co dung luqng iu 1,44 MB, I04i dla m6ng 5,25 inch hau nhu 
drt bien mAt trcn thi truang va khong mo ta a day_ 

34 

2.1. Cou ('10 rna mom ( Hi,," 1-22) 

Khe chong 
ghi 

Tn.1C quay 
m6 tt1 

L6 djnh vi 
tren ilia 

Lo d!nh vi 

I<----j---Khc p;hi, dvc 

Khc ch6ng ghi 

�<�,�-�~�_�-�I�- __ Ranh 79 

�~�~�:�:�:�:�-

o I sector 

�r�~�a�n�h� 0 

Khc ghi, (11K: 

{Iil/h { - 22: M6 'tl (-(ill I{W (fTa mem 
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Diu 3,5 inch duqc bao v? b6i mOt vo nhl!a cung. Dung luqng luu In] elm 
dia nay la 1,44 MB. Tren thj truang con ton qi dia co �m�~�t�t� d() cao cung kfch 
thlf0c. Dung luqng cua dIa m(lt dO cuo Ii 2,88MB. 

Hi?n nuy 10<;1i dIa mem thong dl,lng: Dia 1,44 MB co 80 �r�a�n�h�/�m�~�t� diu va 18 
sector/ranh. V(\y ta c6 tht tinh dung luqng cua dia Ii: 

80 x 18 x 512 x 2 = 737280-x 2 = 1,44 MB 

Nap bao v¢ bang kim �l�o�~�i� se 11! dOng [nIqr sang mQl ben khi dia duqc dua 
vao 6 dia. Thiel ke �v�~�t� chco m¢t goc ella dia va phan co khi tucmg frng trong 6 
diu hUQc nguai Slr dl,lng ph,ii dua dia vilo dung vj trf quy dinh. La phfa duoi 
ben lrui neu rna thl khong cho phep ghi len ma. M¢t chat hang nhl!<l nttm trong 
vo dia cho phep d6ng va rna 16 b.io v¢ ghi. L6 ben tnii danh dau �d�,�~�n�g� dia, VI 
diu ngay nay deu lit dia �m�~�t� de'? cao nen I() nay luan rna va W ton t'-.Ii ella n6 chi 
Ii hinh thue. 

I-IInh 1-23 minh ho,!- dla mem va 6 dia mem 

flillll I �~� 23. Dia nu!m I'G iJ dia mlm 

Ben tfOng vo diu III ma lU lam bang chat deo mylar duqc phu mOt J6p axil 
v(lt li¢u tu (sat, niken, coban). Dia tu duqc gan VaG tam quay bang kim 101;ti. Tam 
quay nay chi tiep xuc vai dOng co 6 dia qua �m�~�t� duai eua dIa. M6i dia 1U eo hai 
m,)t Itru trlt thong tin. m;)t lrCn c6 s6 thu tl! I;) 0, �m�~�t� dUai co so 1hfr til la I. 

2.2. each sri �d�~�m�g� 

Dia mem dllng de' lUll giG thong tin. 

"' Chu y: 
• Khang sa lay V;\o khc tiep xuc voi dau 1U VI mo hoi tay cling du lam 
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may khOng dQc duqc du li¢u �t�n�~�n� dia. 

• Khong nen lam ban khe tiep xuc. 

• �D�~� dia xa noi co til truang nam cham. 

• �D�~� xa noi co �n�h�i�~�t� d¢ cao. 
• Bao v¢ chong ghi, xoa: Ooi vai dia 1,44 MB muon chong ghi ta chi vi¢c 

�g�~�t� lay chong ghi. 

3. Cia cUng 

3.1. Cou tao (Milil ]·24) 

Dla cling bao gom m¢t �h�o�~�c� nhieu dia til bang kim lo:;ti ( hqp kim cua 
nhom, gom hay thuy tinh) duqc xep thanh m¢t chong thea m¢t tr':lc dling va 
duqc �d�~�t� trong mQt vo bQc kim lo:;ti cling �d�~� tranh bl,li ban. GiUa moi chong dla 
lu6n c6 khoang ha de cac dau til up VaG �m�~�t� dia tien hanh d9C ghi. Trong vo 
bQc kim �l�o�~�i� d6 co chlia lu6n ca dQng co quay dia. 

Dla cling thuang duqc lap co dtnh trong may. 

Hlnh J - 24. C{lu 1(10 ilia dmg 

3.2. �D�~�c� �d�i�~�m� chinh 

* T6e d<) quay cao [yoi toe d¢ khoimg 3600 Ybng/philt (3600RPM)], �h�i�~�n� 

nay toe d¢ ybng quay da tang len dang ke (5400 - 7200)vbng/philt. 

* 09 chfnh xac cua dia cling rlit cao va �m�~�t� d¢ h:;tt tir rlit 16n nen dung 
luqng dia cUng cling rat 16n. 

Nguyen tac ho:;tt d9ng ella dia cung hoan toan wang tlf nhu dia memo M6i 
truang ghi til duqc phu len tren �v�~�t� �l�i�~�u� lam nen hlnh dla trem va se duqc quay 
v6i toc d9 cao. Cae dau d9C ghi �d�~�t� rlit gan tren moi twang lUll trfr, c6 the dich 
buac rat nhanh tren khap �m�~�t� dia quay �d�~� phat �h�i�~�n� �h�o�~�c� �t�~�o� ra nhfrng chuyen 
d6i til th6ng theo yeu d.u. 
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, 
o tfia cung thuang duqc dung luu tm dfr �l�i�~�u�,� chua cae philo mem caj �d�~�t� 

chuang trinh. 

1. Cae thc.nh phon cua <> dia cung 

�,�,�~�"�'�>� .. 

(",'" �"�.�,�,�~� 

" .. ,,' 
( -"hl<' , .. , .. ;"" 

11"..1,,,,,·,, " 
<I",,/: 

1> .... I .. 
<1oc/",I-o; .-,. \-, 

1m I';e .. 

. �.�.�,�~�;�,�~� . ' 

:1.1",-,. di.'" -
khi.-·" 

Hhlh 1-25. Minh hO{1 m(J/ (/ dla cling 

4.£)Ia CD 

4.1. Via CD-ROM 

�H�i�~�n� nay, diu CD-ROM dugc Slr dl,lng nit f(lng raL �M�~�c� du duqc thiet k€ 
de lUll tn) dfr li¢u tren dTa CD nhung cong ngh¢ cua m¢t ilia CD-ROM hoan 
toan khac v6i cong ngh¢ ella m¢t 6 dTa cung. Kh,fc vOi dla til, thong tin a day 
dugc lUll tn] kh6ng phiij tren cae duang tron dong Him rna thea hlnh xoan ac 
til diem dAu den diem cu6i va ch<:ty lien tl;lc tir tam trl,lc fa ngoai ria. Yang xoan 
ac chua cae sector co chieu dai banK nhau va co kha nang lUll tru mQl kh6i 
lugng dfr li¢u nhu nhau. 

4.1.1. Cii'u tf!.o dia quang 

Dia quang (Dia CD) Hi rnl)t dia nhva co duong kinh 120 mm, day 1,2 mm. 
Duong kfnh 16 trl,lc quay la 15 mm. L6 thong tin (pit) co duang kfnh 0,6 j..Lm, 
sau 0,12 j..Lm. Cae ranh (Track) each nhau 1,6 j..Lrn, �m�~�t� d¢ ilia VaG khoang 
16000 TPI (Track Per Inch). Khac v6i ilia tir, dfr �I�i�~�u� ghi tren dia quang di tU 
troug fa ngoai thea hlnh xoun oc. M¢t dia CD co 22188 �d�~�a�.� Du �l�i�~�u� tren CD­
ROM duqc chia thanh lung khoi wang tv nhu trong dia cung. 

M6i khoi bao gam 12 Byte dong bO, 4 byte <lia chi kMi, 2048 byte dii �l�i�~�u�,� 

288 byte rna sua 16i. 
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Toc d9 d'lc co so cua mQt rna quang hi 150 Kbyte/giay. Cae 6 dia dQc 
nhanh co toc di) Iii h¢i s6 cita t6e d¢ co sO nay (Vi �d�~� 24X, 32X, 36X, ... ,52X). 
Thai gian truy �n�h�~�p� m¢t dia CO - ROM nhanh han 150 ms. 

CD - ROM chi e6 the doc v1 thong tin duqe ghi bang cong �n�g�h�~� dot chay. 
Thong tin nay chi viet vao dla m¢t Ian v1 bc m:}t ella dia lhl;fe sl! duqc nhting 
dc du liGu. Be �m�~�l�t� CD - ROM luu tru c<ic du �l�i�~�u� duoi �d�<�~�n�g� d.c hoc 16m va 
nhung cho bttng phrtng. C{IC h6e 16m �d�~�i� di¢n cho bit 0 va cho btmg phang d<;ti 
�d�i�~�n� cho bit l. Kho[lng e{leh giua de vong xoan oc xap Xl 1,6 micromet. Voi 
kfch thuOe n\1(1 nhu �v�<�~�y�,� mai dia CD - ROM chua khoang 16000 ranh tren mbi 
inch sit han so vC1i dia mcm va di<l cung. 

4.1.2. Nguyen tdc hOtJt dljllg dl)c dji'li¢u 

CAe di<l dung tia laser h()i 1l,l r[it manh va b0 ph<!.n phiit �h�i�~�n� tia laser de biet 
eho nan co, eh/) nao kh6ng e6 hoc 16m. Nguan tia �V�~�l� b¢ �p�h�<�~�n� phat hi0n tia 
dU(1e lllP Ifen m()t d.i gia �c�1�1�<�.�~�y� dQc theo ban kinh eua dia CD. Chuyen dQng ttt 
trong dill fa ngoai di<l cua �m�~�l�t� LASER c¢ng voi �c�h�u�y�~�n� d0ng quay tron cua 
dia CD sc 1.:.10 len v¢t d()c hlnh XOrtn ()e tu trang ra ngoai dia. Toc d¢ quay clla 
dia phl,l thuQc Van vi trf cua dau dQc. Dfiu doc cang gfin t[lm dia thl dia quay 
cang nhanh, elm fa �n�g�o�~�l�i� vilnh dia thi toe d¢ quay e<'lOg gillm. Tia laser huang 
vao �m�~�t� dudi eua did xuycn qua hon lmm ncn plastic tntOe khi chicu Icn m(l\ 
philn �X�<�~�.� Khi tia laser d(l.p vao m9t dinh bttng se philn X<.l It.ti qua cae h¢ th{(u 
kfnh ve d.c "diot nh(\O" nit �m�~�n�h� (Wong ling muc logic I). Khi tia laser �d�~�p� 

vao hoc, anh sang phan �.�x�~� b! phan tan nen hfiu het nang luqng laser bj tan �X�~�\� 

ra moi huang va tin �h�i�~�u� quay tro ve cae diot nh(tn rat yeu ( mue logic 0). 

CD - ROM dU9c str dl}ng de dqc d.c du �l�i�~�u� tren ma CD - ROM vai d() tin 
c(ly eao. 

4.2. Din CD ghi du'!c (CD-R) vii dla CD ghi �I�~�i� duuc (CD - RW) 

CD ghi duqc hi Im.1i dia quang tung dUQ'e g9i la WORM (Write once, read 
multiple). Dia nay c6 cftu true va hOi;lt d¢ng lUang W nhu CD thuang. Lqi die'm 
cua CD-R Iii dung du'lc lrong bflt ky 6 dia CD nao. Tuy nhicn no c6 nhl1'lc 
di6m la khong ghi chong duqc len du �l�i�~�u� cO (chi ghi duqe m¢t I<'in). 

Di<l CD - R bao gam cae lop sau: 

• Lop nhan �h�i�~�u� (kh6ng nhf(t thiet cfin den). 

• Lop phu chong xuoc (kh6ng nhat thict can den). 

• Lap phim bao v¢ tia lU �n�g�o�~�i� 
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• Lap phim philn X';l (vang hay h(.1p kim mau �b�~�c�,� 50-;.-100 nm) 

• Lap mau polymer huu co 

• Lap palycarbonat trong suot. 

Lop mau Polymer la 16p chua dCr li¢u va nam ngay sat �m�~�t� chua nhan 
hi¢u. VI Y(ly luu y tranh him xuac �m�i�.�~�1� n:1Y khi dung CD - R. Khi hj tia Laser 
dot chay, 16p mau nay �c�h�u�y�~�n� sang �m�~�t�u� den ',la dong vai tro dc lb dO' li¢u 
(PIT) ella CD thuang. 

CD ghi �h�~�i� duqe CD - RW (CD - Rewritcahle) baa gom cac lOp sau: 

• Lap nhan �h�i�~�u� (kh6ng nhat thiet cdn den). 

• Lap phil chong xuoc (khong nhat thie"t dn den). 

• Lop phim baa �v�~� tia ti'r ngo';li. 

• LOp phim phan �x�~� (yang hay hqp kim mtiu bo.le, 50-;.-100 nm). 

• Lap d.ch �d�i�~�n� tren. 

• LOp kim �l�o�~�i� luu tru dfr �l�i�~�u�.� 

• Lap cach �d�i�~�n� duai 

• LOp poly carbonat trang suot. 

Ta thay sll khac nhau duy nhal gifra CD - R va CD - RW la lap chua dCr 
li¢u. Nguyen tac ghi dfr li¢u dlla thea sll thay d6i tf<;lng thi.li cua lop kim �l�o�~�i�:� 

tr!;lng thai tinh the (phan X!;l. anh sang, yung trang) va tr<,lng thai vo (ljnh hlnh 
(khong phan �x�~� anh sang, vung 16 trang CD hay mau bj dot den trong CD - R). 
Qua trlnh thay doi �t�r�~�n�g� thai nay c6 �t�h�~� thay d6i bal ky tuy thco c6ng suft! 
laser. VI the CD - R W c6 �t�h�~� duqc ghi roi xoi di ghi �l�~�i� nhieu hin. 

DC thllc hi¢n nguyen laC nay 0 dia CD - RW si'r dJ.}.ng ba muc c6ng suat 
laser khac nhau: 

* C 6"g sud! coo hay con gqi la cong suat ghi. dung �d�~� �t�~�o� lop vo dinh hinh 
(l6p kh6ng phan �x�~�)�.� 

* Cling .\"1/(1', I'lra hay con gqi la cOng suat xoa, dung �d�~� �t�~�o� lop tinh �t�h�~� (l6p 
phan X<.i). 

* CcJng SI/dl flull) hay con gQi la eong sual dqc, dung dC dqc (lfr li¢u nhu 
trang CD thuang. 

4.3. Dia quang m(lt dt) cao DVD 

Dia DVD (Digital Video Disk hay Digital Versatile Disk) la the h¢ dia 
quang moi sc thay the dia CD. Day la m¢1 dta quang co dung luqng dfr li¢u 16n 
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hem va kha nang truy �n�h�~�p� nhanh han cae dia quang tfU'ac no. DVD co khii 
nang hru tTU phim, �n�h�~�c� d'-.mg so va dil' �l�i�~�u� eua may vi tfnh trong cung mt')t khci 
dia. Hi¢n nay, dia DVD se thay the cae iO'.li bang VIDEO ghi hlnh, dia LESER 
DISK. CD - ROM. CD - RW. 

Nguyen de cau �t�,�-�~�o� dia DVD giCjng nhu dia CD. Cae tham so li¢t ke sau day 
se giiii thfch t<.ti sao dung hrqng dfr li¢u eua DVD Ian han eua CD nhieu tan: 

• Kich thU'oc 10 nh6 han 2,08 Ian (0,40 am). 
• �K�h�o�~�\�n�o� d.ch uiua cae dao nho han 1 02 lan (074 am) o b . , , . 

• Vung dO' li¢u Ian han 1,02 hin. 

• MJ. hoa dO' �l�i�~�u� tiet �k�i�~�m� hem 1.06 Hin. 

• Si'ra lui �h�i�~�u� qua han 1,332 hill. 

• Kieh thuac phan dau kh6i nh6 hem 1,06 Ian. 

Nhu �v�~�y�,� vai m(H lap dfr li¢u duy nhat, dung luqng rna DVD 16'n han CD 
khoang 7 hin. Dia DVD co the dung nhicu lap du li¢u de hru tru thong tin. 
Kho<lng each giUa hai lOp nay vao khaang (20+ 70)Jlm. De giam nhieu giUa hai 
lOp dfr �l�i�~�u�,� kfch thuoe 16 eua lap thll' hai (0,44Jlm) IOn han kieh thl1ae ella 16 
(biu (0,40 Jlm). Ngoai ra �v�~�n� toe tuyen tfnh ella diu dQe eho lOp thll' hai nhunh 
han diu dge CD (eua DVD Ii! 3,84 m/s. eua CD Ii! 3,49 m/s). �D�i�l�l�i�~�u� tren DVD 
duqe luu trfr thea ehuan UDF. Toe d¢ truy �n�h�~�p� ea ban (IX) eua m¢t 6 dia 
DVD la 1.321 Mbyte/giay. Thai gian truy �n�h�~�p� tit 100+250 mIs, nhu �v�~�y� toe 
dQ truy �n�h�~�p� ella DVD nhanh gap 9liin toe d¢ m¢t 6 rna CD thuang. Cae 6 dia 

• DVD 4X Mu co kha nang d9C CD - ROM vai toe d¢ 32X. 0 d,a DVD duqc 
n6i vai may vi tfnh qua cae giao �d�i�~�n� tuang u,T nhu 6 dia CD - ROM hay 6 dia 
e!lng: IDE, SCSI-2. 

8l/11 il){li diu DVD glli dU(lc lit: 

*' DVD-R chi ghi duqe dfr li¢u mOt lin va twin tlJ. Dia DVD nay dung eong 
�n�g�h�~� ella CD - R, luu trfr dfr li¢u tren m¢t lap miu polymer huu ca. Dung IUQ'ng 
trung blnh vao khoang 4,7 Gbyte. 

* DVD-RAM ghi dfr li9U nhicu lan, dung eong ngh¢ d6i �t�r�~�n�g� thai wang 
HJ nhu diu quung tit. Diu nay khong wang thfch vai cae 6 dia quang khae. Dia 
DVD-RAM nam trang m¢t CATTSETT bang nhi.Ju, dia chi �h�o�~�t� dQng trang vo 
CATTSETT nay. Kich thuae CATTSETT Ii! 124,6 mm x 135.5 mm x 8.0 mm. 
Dung luqng �v�a�~� khO<lng 4,7 Gbytc tren m¢t �m�~�t�.� 

'" DVD-RW ghi dfr li¢u nhieu lan, dung cong �n�g�h�~� d6i tf':lng thai lOp hqp kim 
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ghi dfr li¢u nhu CD - RW. Dung luqng trung blnh vaa khoang 4,7 Gbyte. TuOi thQ 
ma DVD-RW, DVD-R, CD - R, CD - RW vao khoiing tit 50 den 300 niim. 

* DVD+RW ghi dfr �i�i�~�u� nhi6u lan, dung luqng trung blnh tren mQt �m�~�t� 13. 
2,8 Gbyte. Dung hai ehC" d¢ dge: Chc dQ �v�~�n� toe tuye'n tfnh khong d6i CLV de 
dge dfr �i�i�~�u� phim va ehe dO �v�~�n� toe gae khong d6i CAY �d�~� truy �n�h�~�p� dfr li¢u 
thuang. The' �h�~� DVD+R\V thli hai se co dung luqng 4,7 Gbyte. 

IV. f)(}NG CO mEN M(}T CHIEU co NHO 
Trong cae may CASSETIE du �h�o�~�l�t� dOng a ehe dO nao (ghi hay dge, xoa) 

thl bang tu duqe gifr cho ehuyen dOng iu61 qua dau tu vai m¢t toe d¢ khong 
d6i. V.}n toe tuang doi cua d[iu dge trcn �v�~�t� ghi eua dia CD eung kh6ng d6i. 
�D�~� d • .\.m buo yeu cau nay nguon quay thong thuang hay dung l1i d.e d¢ng ea 
di¢n co nha 1 ehicu, g9i Hi rna ta DC. 

�N�g�o�~�l�i� ehue nang lam nguon quay keo d.e bang tu, quay dia CD, mota DC 
cung con him nhiEu ehue nang khae trong cae thiet bi �d�i�~�n� lU, ehuyen m,!-eh .. 

Trong cac sa do �m�~�l�e�h� �d�i�~�n�,� mota DC thuang duqc ky hi¢u nhu hlnh (1- 26). 

--, 
1 

.. I 
1 
1 
1 

..... __ J 

Ki hicu mo to DC MO to" DC co IC 6n t6c 

Hillh J -26. Ky hi¢u moW DC 

Cau 1<).0 cua no gom eo cae phan sau: 

1. Phan cam: Thuang duqc ehe t'!-o tu �v�~�t� li¢u sat til hay ferit eo til tinh. 
Cae nam eham nay duqc tir hoa m'.lnh va lro thanh nam cham v"inh cuu. Tu 
twong eua phan eum �t�~�o� ra il!c lU trong cae qnh day dOng �d�~�t� trong phan ling. 
(Hinh 1 -27) 

Phan c<i.m 

I-Jinll J - 27. Phan cam cuo mota DC 
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2. Pha" ltng: Lam hang cae �v�~�t� li0u sat til tren d6 c6 cae ranh �d�~� di!-t cUe 
khung day. Khung day dUQ'e �d�~�t� tren cae qtnh eua philn ung nam trong til 
truang cila phan dm. Cae c<;lnh ung nay duqc cap dong til c6 lay di¢n ra va 
dong ella cae �c�~�n�h� ung se lam phat sinh cae life til t<;lo ra momen quay va lam 
quay philn (fng. (Hlnh 1- 28) 

Canh 

Loi �S�~�I� Ilr 

Hillil J -28. Ci/u {(lo p/UIII dmg CliO Mb((f DC 

3. ch6i than: C6 ket eau Iii 2 la dong, 6 phin ep sat vai c6 lay di¢n c6 than 
de' lam gi<.hn �d�i�~�n� tr6 6 noi tiep xue, qua e6 lay di¢n nguon di¢n ngoai dUQ'e cap 
dong eho cae eUQn ung. Trong I s6 mota DC nguai ta dung d.e que than chi �d�~� 

lam gdm rna sat va giam ticng on phil fa tu e6 hiy �d�i�~�n�.� (Hlnh 1 - 29) 
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than 

Ch6i than 

lay di¢n 

filII" J -29. Cdll '<to c/u/i ,"all CliO Motel DC 
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Ngoai cae b¢ �p�h�~�n� ehinh mota DC eon co cac phein phl,l sau: 

• Fd WI �h�~�)� i()c c/u{ng ()II: Mota duqc d(\t trang 1 vi') kim lo<.ti day de co 
ctinh trl,le quay va t<,tO d¢ ben co h9C. Do khi quay mota ph;h ra muc tieng 6n 
Jan ncn nguoi ta thuang ngan nhicu di¢n LU bang deh bqc moW trang vong 
cuon kim khf. Mota dUQc gan �v�a�~� de �h�~� C(i qua cae b(J �d�~�m� nhl!a ho<).e eao su 
de giam rung, 

• R(j (/11 djllh //fc �d�~�)� 1116tf1: �D�~� di'tm h:1O toe di:) quay ella mota khong ctoi 
nguc1i ta dung them be) on toc. No dltQ'e Ittp ngay trang moW ho<).c lap lrong 
�m�<�~�e�h� clla thiet bi. 

v. MACH IN 

M",ch in lil �v�~�t� Ii¢u dlIqc dung phci bien hi9n nay dc Hlp nip cae thie! bj di¢n 
hI. No cho phep chung ta thlfc hi¢n ChIQ'C cang �v�i�~�c� co khf h6a, rtf d('ng haa 
qua tr1nh san xufll, lang dlIqc nang sufi! lao d¢ng, nang cao chfil itn.mg �~�;�~�t�n� 

ph&m. giam gia thimh dong thai �t�h�u�~�n� �t�i�~�n� cho vi¢c �v�~�n� hanh sua chiIa. 

Mi;lCh in co nhi¢m Vl! chu yeu Iii t<;to ra day Mi.n noi cae Enh ki¢n voi nhau, 
ga do cae linh ki¢n b cae vi tri co dinh (rong thiel bi, lam cho ket cau thiel bj 
gQI1 �n�h�~�.� D6i khi nglIoi la con gia cang cae linh ki¢n, chi tiet ngay (ren �l�m�~�c�h� in. 

Co sCi �d�~� t<.IO fa �m�~�c�h� in if! ffi¢t tam gac �v�~�t� li¢u each di¢n, c6 �t�h�~� day hay 
mung (0,3 - 0,5 mm), d¢ e<lch di¢n caG hay (hap va d(:l hut fim nhl! the nao do 
yeu cau Slr dl,lng �d�~�t� fa. Trcn be mi).t eua tam gac nay, nguai ta lien hanh phu 
1 lOp kim IOi;li dan di¢n m6ng thuang la dong do. Nguoi ta eo �t�h�~� phll kim �l�o�~�i� 

bang d.e phuong phap khae nhau nhu ket tila, di¢n hoa, cp .... Sao eho Jap 
dong do bam �e�h�~�t� vao be �m�~�t� cua tam gae va eung e6 the phu len I ho;}e 2 m;;tt 
cua tam gae. 

Khi gia c6ng, nguai ta tfnh loan vj tff d.e linh �k�i�~�n� m¢t cach �h�~�1�p� 19. vc so 
do noi mi.,teh de linh ki¢n tren Ulm �v�~�t� li¢u d.ch di¢n da phu dong. 

Bang san �h�O�~�l�c� mY'c in, thl!e Ie nguai ta dung phuong phap in luai de phli 
len be �m�~�t� lam phfp dong so do noi day ella m<.tch lap nip, roi eho ca tam phip 
nay vao dung djeh an mon dcing (thuang lil. dung dieh FeCb), Sau d6 fua �s�<�~�c�h� 

san hO(lc ml!e in, tflY ehftl chong an man, phil len be �m�~�t� mi:)t lap san �d�~� baa 
v¢ cho 16p d6ng eon �I�~�l�i� kh6i bi oxy hoa, nhung phai chua l<.ti eho ehf\n linh 
kien de khoan lam 10 cam chan linh kicn, Sau ttlt ca cae cono vice ta eo duoc , ,0" 

m¢t being �m�,�~�e�h� in �h�o�~�m� chinh d6 chutin bi eho vi¢e dm linh ki¢n. 
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Cau hoi va bai tap chlfdng 1 

1. Trinh bay thuyet chat ran va vung dan di$n clla �v�~�t� li$u. Tuy thea vung dan �d�i�(�m�,�v�~�t� 
li$u dLl9C chia thanh baa nhieu 10<::li. 

2. Neu �~�h�a�i� ni$m, cac di;l.c tfnh �~�9� �t�h�u�~�t� cd ban clla �v�~�t� �l�i�~�u� dan di$n. Cho vi dl,! m!)t so 
�~�.�~�n�_�p�~�~�d�p�_�~�_�~�~�~�*�w�~�n�~�~�~�I�~�~� 

3. Neu khai ni$m, cac di;l.c tfnh �~�9� �t�h�u�~�t� Cd ban clla �v�~�t� li$u cach di$n. Cho vi dl,! m,,1 so 
�.�I�~�d�l�n�_�p�~�~�d�p�~�n�~�_�~�~�~�~�w�~�n�~�~� •• �~� 

4. Neu �~�h�a�i� niem, phan 10<::li �v�~�t� li$u Ill, cho vi dl,!. 

5. Neu �~�h�a�i� ni$m, phftn 10<::li, diU 1<::10, cOng dl,lng clla di$n tra. 

6. Trinh bay cac thong 56 co ban clla di$n tra. 

7. Ki hieu va ghi nhan cho di$n tra, cach xa.c d!nh gia trj di$n Ira mau. 

8. PhLldng phap kiem tra, danh gia chat ILl9ng clla di$n Iro. 

9. Neu diU t<::lO chung, phan 10<::li II,! di$n. 

10. Neu cac thong 56 Cd ban clla II,! di$n. 

11. Neu cau t<::lo, phan tfch LIU nhLl9c diem va ling dl,lng clla m¢t s6 Il,I: Tl,I giay, tl,l mica, tl,l 
g6m, tl,l hoa, II,! xoay. 

12. Ki hi$U va ghi nhan cho ty di$n. 

13. Neu cOng dl,lng, �~�f� hi$u clla �c�u�~�m� cam. 

14. Trinh bay cac thOng s6 co ban clla �c�u�~�m� cam. 

15. Phan 10<::li va neu cau t<::lO clla tUng 10<::li cu¢n cam. 

16. Trinh bay cau t<::lO, phan 10<::li va �~�f� hi$u clla bien ap. 

17. Cach kiem tra chat 1Ll9n9 �c�u�~�m� cam va bien ap.Nhlmg ILIU oj khi sa dl,lng cu¢n dim va 
bien ap. 

18. Neu cau 1<::10, phan 10<.11. nguyen �t�~�c� hO<::lt d9n9 va cac ling dl:mg clla loi ferit, bang ttl, 
dau Ill. 

19. Neu tfnh ap di$n clla th<.1ch anh va cac ling dl:JOg clla 10<.1i �v�~�t� Ii$u nay. 

20. Neu cach t6 cht'lc thOng tin tren rna va cach tinh dung ILI9ng ma. 

21. Neu cau t<.10 va cach sa dyng rna memo 

22. Neu cau 1<.10, di;l.c diem clla dia cling. 

23. Neu cau t<.10 clla dia quang, nguyen lac d9C dll Ii$u clla dia quang. 

24. Neu cau t<.10 va nguyen tac hO<::l1 d¢ng clla d¢ng Cd di$n m!)t chieu cd nho. 

25. Neu cOng dl:JOg, di;l.c diem va cOng ngh$ che t<::lo m<.1ch in. 
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Chlio'ng 2 

CHAT BAN DAN vA DUNG CU BAN DAN . . 

Chat oo.n da.n til d.c chat trung gian gifi'a cae chill dan �d�i�~�n� va chat each 
di<;n. Vung cam eua chat ban dan hyp (Eg �~� ZeV). �D�i�~�n� tra suat ella chat M.o 
dan vilo khoang 10-5 

-;.. 10-7 Om va ph1,l thuQc vao �n�h�i�~�u� y6u to nhl( th3.oh �p�h�~�n� 

�t�~�p� chat, �n�h�i�~�t� dQ. anh sang, tia ph6ng x<;l cUtmg d¢ �d�i�~�n� truong.v.v ... 

I. �D�~�C� TiNH DAN D1E:N CUA CHAT nAN DAN 

1. �f�)�~�c� tinh �d�~�n� �d�i�~�n� cua ban �d�~�n� tinh khiet (con 9c;>i Iii ban �d�~�n� thuan). 

Hai chat han dan tinh khiet dien hloh tii giccmanium (G,.) va silicium (S,) 
co cau true vimg nang luqng nhu hinh (2-1) vai Eg=O,72eV va Eg=1,12eV 
thuQc nh6m 4 ella bang tuan hoan Mendclccp. 

n, 

E. 

llil/Ii 2-1.' CULl (nk WIng niing luqllg 

M6 hloh cau tnk m;;tng lioh �t�h�~� nhl( hloh (2-2). Trong m<;lng tioh �l�h�~� m6i 
nguyen ll'r c6 4 �d�i�~�n� 1tt a lap ngoai cung, nen can 4 �d�i�~�n� iiI nfi'a �d�~� lien k6t moi 
tra thanh �b�~�n� vihIg. Vi cac nguyen tit a �b�~�n� �c�~�n�h� cling can d.c �d�i�~�n� tit de �t�~�o� 

ra m6i lien ket chu khOng thua �d�i�~�n� tit de cho chung lien kct d6ng hoa �t�r�~�.� Do 
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�v�~�y� cu 2 nguyen 11.1 q.nh nhau g6p chung m(H doi �d�i�~�n� 11.1, deli �d�i�~�n� 11.1 nay 
chuycn d9ng tren quy d<;l.o chung elm d. hai h':ll nh3.n 1':l0 ra Lvc lien kC1 gifra 2 
nguyen 11.1. 

VI moi nguyen tii can 4 d6i �d�i�~�n� tu �£�1�~� t<;l.o ra lOp �c�1�i�~�n� ti't hen vfrng a lap 
ngoai cung, nen no phM Lien ket vai 4 nguyen tu khac a hen c':lnh (hinh 2-2), 
VI �v�~�y� trong m:;tng tillh the' khCmg c6 �£�1�i�~�n� tu 111 do. 

!lin" 2-2: Me) fu'll" CUlt fnic m(jl1f!, linh flut 

Tuy nhien, neu c6 mOt lac c1l)ng nao £16 nhu chuy0n de)ng nhi¢t, tia buc �X�~�,� 

phong �x�~�,� Ivc �d�i�~�n� tru?1ng.v.v ... du pha vo mC?t m6i lien kC't sc �1�~�O� ra mOt �d�i�~�n� 

tu tv do thoat khM mai lien kcl. Ltk do a eht) vita bi pha vo (di6m J tren hlnh 
2-2) sc co Im)t di6m thicu �d�i�~�n� 1U gQi la 10 tr6ng hay 10. Blnh thuang nguyen 
ttt a tr<;l.ng thai trung hoa. Khi nguyen 1U ma't m9t �d�i�~�n� 1U £16 �l�~�i� m(?t 10 1rong, 
no sc 1rb thanh tich �d�i�~�n� duang do d6 moi 10 trang ilng vai mOt di¢n tich clu{ing 
e+. Lo trong la nai can �d�i�~�n� tu nen sc kkh thkh �d�i�~�n� 1iI b mOt moi lien kct nao 
do hen Cl;U1h nhiiy den "hlp 16" va d0 l<;ti mOt 16 mai. DC'n 1U91 minh, 16 vita 
duqe l:;tO 1hanh sc kich thich me)t di¢n tiI khac den hip to, �t�~�o� thanh mOt Ib mai. 
CU the tiep dien, ta 1hay ung v6'i m<)t moi lien kC'1 hi phi YO sc t<;l.o ra m(Jl �e�~�p� 

di¢n l1I 10 tr6ng di ehuye'n hbn 10<.1n trong khai tinh the. 

Neu e6 nhieu m6i lien kct hi phi vo 1hl �m�~�1� dC? di¢n tu tv do va 16 trong 
trong kh6i tinh thc lang len nhieu. Lue d6, nC'u �d�~�t� kh6i tinh th0 vao di¢n 
truong, cae cti¢n tu sc ehuy6n d(mg nguqc �e�h�i�~�u� di¢n tmang. con Ie') trang 
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(luang Iffig voi �d�i�~�n� tich du(mg) se �e�h�u�y�~�n� dt,mg thea �e�h�i�~�u� di¢n truang �t�~�o� 

lhanh dong �d�i�~�n�.� NlllI �v�~�y� dong �d�i�~�n� tmng chat ban dan la dong di¢n ti'r va 
d6ng 1<') trong chuy0n doi co huang. 

�M�~�t� d<) �(�t�i�~�n� Ill' va 16 tr6ng lrong chat han dan ciing IOn thl no dan �d�i�~�n� dll1g 
t61. Cae yeu 16 co hie dl,mg den pha va m6i lien kel trong han dan se lam tang 
d() tHin �d�i�~�n� eua no. Doi vai ban dan linh khiet, tfnh dan �d�i�~�n� chiu anh huang 
eua de yeu t6 ehfnh sau day: 

:i: �N�h�i�~�l� d(): �N�h�i�~�t� dC? lang thl dao dOng eua cae nut �m�~�n�g� tinh th0 lang len, 
dc pha va m6i lien kel gifra de nguyen tll'. Nha �v�~�y�,� tfnh (Hin di¢n eua han dan 
lang Icn. 6 gan lY'K cae dUlt ban dan hau nhu khCmg dan �d�i�~�n�.� 

,J: Cac liu. hll:C x« nlzu alll! sang, liu. lit ngo«i ... khi ehieu vao kh6i tinh �t�h�~� 

sc truyen nang Iwmg eho di¢n tll' b lap ngoai lam eha n6 de thoat ra tn\ thanh 
di¢n tu 11! do va �t�~�o� ra cho tr6ng. CU{l'I1g d() anh sang rang m<;lnh (h) dan di¢n 
dng tang. 

e): C[{(Jng d(J �d�i�~�;�n� �t�/�'�l�{�~�J�l�I�g� sc tac dl;lng Il!e len cae di¢n nr. Khi h!c t'inh di('11 
lIlt �m�~�n�h� sc pha vB mtii licn kel va lue do han dan td1 thanh dan �d�i�~�n� 101. Ngoili 
ra, cae tia phong �x�~� cung gay anh huimg den tfnh dan di¢n eua chat ban (1;1n. 

6 chflt han <HIll tinh khiel, �m�~�l� d<) di¢1l lll' va Ib trting luon lu(m hang nhau. 
Tfnh dan di¢n nay duqc g<,Ji la dan di¢n thuan. Noi chung �m�~�l� de) di¢n tll' va 16 
tr6ng trong ban dan tinh khict riit nh,') ncn clUing duge gqi la cae phan lU dan 
di¢n �t�h�i�~�u� s6 �h�o�~�c� ph an til clan di¢n khCmg eel ban. Ta ding co li10 1hay etcH tlnh 
tbin eti¢n hang c:kh pha thcm �t�~�p� chat vao han dan. Lilc do �m�~�t� d(l di¢n tll' va 
16 tr6ng kh()ng bing nhau, la �~�e� e6 han cliin t<;lP, tuy then �m�~�l� dc) di¢n lU hay 
�m�~�t� d() Il) 16n hon, 1a e6 han dan 10<;l-i N hay ban dan loai P 

2. �£�)�~�c� tinh dan �d�i�~�n� ella bim da,n �t�~�p� 

Neu pha lhcm �t�~�p� chat vaa ban dan tinh khicl, linh dAn di¢n se thay d6i. Neu 
�t�~�p� ehalla nguycn to co qua 4 c1i¢n tll' b lap ngoai eung (nhu nguyen l6 nhom :) 
hay 6) ta g<)i la �t�~�p� chat cho. Nguqc ll;li, neu nguyen t6 �t�~�p� chal co it hOll 4 di¢n 
lU ('y 16p ngoai cung (nhu cac nguyen 16 6 nhom 3), ta gqi la t<;lP chat �n�h�~�n�.� 

Ta xCl �d�i�~�n� hicn cua m<;lng tinh th0 han dall khi Ian t?P chat eho, chang Iwn 
el10 asen (aesenic) vao tinh th0 gecmani. Nguyen tu asen co 5 di¢n til b lOp ngoai 
cung. Trong ml;lng tinh th0, 116 chi can 4 di¢n til d0 lien kel vai 4 nguyen til gce­
mani ,'j Ian �e�~�n�,� c()J1 thua ra mOL di¢l1 llr. Di¢n til nay lien kct yeu vai �h�~�l� nhan 
va de dang tr,'j lhiinh di¢n lU tl! do (hlnh 2.3) va kh6ng d0 �I�~�i� 16 trong. Ket qua 
la �m�~�t� d() di¢n tu tang len nhieu con �m�~�t� tt() III kh6ng d6i. Khi do, ban dan diln 
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�d�i�~�n� chu yeu bang di9n tii nen gQi la biiii dan �d�i�~�n� tU hay ban diln �l�o�~�i� N (tu chit 
negative nghia la am). Phan til dan di9n ehu yeu gQl la phan tir eo ban hay phan 
til dan �d�i�~�n� da s6. d ban dan �l�o�~�i� N, phon tL'j- dan di¢1I co bdn Ia di¢n Uf. 

�D�i�~�"� 'iT"_' du 

�D�i�~�n� i'u lit do 

Hillh 2-3: Me} lIinll ('(ttl t/'lIC m(,JI1g tillll the' ball dall tQP IO(,Ji N 

Neu t<;lP chat thu9C lo<;lL �n�h�~�n�,� chang h'1-n nhlI lmli thi hi¢n tm;mg dien ra 
ng1I9c l<;li. Ta biet nguyen 111 Illth co 3 di¢n tll' bldp ngoai cung. Trong rn<;lng 
tinh thti, no can 4 di\,n 1fr �d�~� lien kct voi cac nguyen tll' bcn c'1-nh. NhlI �v�~�y� rn6i 
nguyen tll' Indi �l�~�o� ra rnC)t 10 trung (hinh 2-4) rna 16 tr6ng nay khOng kern theo 
sl! xuat �h�i�~�n� �d�i�~�n� lll' tv do. Kct qua Hi �r�n�~�t� dC) 16 tang lcn nhicu, con �m�~�t� d(> �t�1�i�~�n� 

tll' kh6ng d6i. Khi d6 ban dan dan �d�i�~�n� chu yeu bang 16 ncn g9i Hi ban dan 16 
hay ban diln �l�o�~�i� P (tu chit positive nghia la dlIcmg). d ban (Hn �l�o�~�i� P, p/UJIl 
(tr dcin di¢1l cO ball Iii 10 �(�r�6�'�1�l�<�~�.� 

LOIIOllg. 

/{inlz 2- -1-: M6 Mllh ("(:ttl (nlc m(lllg (illl! (Illi ball dall (gp /O(,Ji P 

48 PDF Watermark Remover DEMO : Purchase from www.PDFWatermarkRemover.com to remove the watermark

http://www.PDFWatermarkRemover.com/buy.htm


�V�i�~�e� pha t<;\p chat vao han dan tinh the lam lang dQ dan �d�i�~�n� eua chung len 
(ten hang �v�~�n� Ian. Chftng h<;\n, i:J �d�i�~�u� ki9n thuang, m6i em) tinh the geernani 
tinh khiet (co 4,2.1O

i7 
�n�g�u�y�~�n� tu) co chua 2,5. IOu di¢n ti! �d�a�.�~� va 16 tr6ng. Ntu 

pha �t�h�~�r�n� 0,00 1 % as en thl trong th6 Heh do xua't �h�i�~�n� tai 10 di¢n 1U dan, eon 
s6 16 kh6ng dcli. Nho �v�~�y� dO dan �d�i�~�n� tang len rn(H v'.ln Ian. 

3. M<?t so (rng dyng cua chat ban dan 

Ban dan co �l�h�~� 1a don chat nhu silie, geernani, sclcn, sat, ph6tpho, nhern ... 
hoi).e hgp chat nhu eac OXIl, sunfua, sclcnua, tenua. Do dc �d�~�e� Hnh dan di¢n 
nhu trcn, chung c6 rat �n�h�i�~�u� ling dl,lJlg trong ky �t�h�U�~�l� va khoa h9c. 

Nhi1 tinh dan c1i¢n thay d{1i theo nhi¢t dl) nen e6 1h6 {mg dy.ng d6 ehe t<;lo 
cae di¢n trb nhi¢t va nhicu {mg d1,lng khac. Di¢n trCi nhi¢t hing han dan c6 dO 
nh<;ty rat can VI �h�~� s6 nhi¢t di¢n tr('j eua no 16n han nhicu so vdi kim �l�o�~�i�.� Chang 
Iwn, khi �n�h�i�~�t� dC) tang them 100 C, di¢n t[('j kim �l�o�~�i� tang khnang 0,4%., con 
di¢n tn:'j han dan thay d6i (4_8)nk, nghia la IOn gap hang ehy.e liin. 

Cac chat han dan duqc {mg dl,mg lam cac pin nhi¢1 (ti¢n, pin quang di¢n, 
te hao quang �d�i�~�n�,� cac �v�~�t� �I�i�~�u� tir ... de ling dy.ng nay clt:u mang �l�~�i� nhung linh 
�~�~�9�~�u�~�h�~�q�u�i�_�~�u�s�~�~�.�~�h�~�.�~�c�h�B�~�n�d�~�~� 
{mg ely.ng �d�~� che t<;\o eac di6t, tranzitor, 1iristo ... 

Cac dl:mg cy. han dan thay �t�h�~� rat e6 �k�~�l� qua cae 10<;li den c6 �d�i�~�n�,� l<;l-i c6 
nhi6u lIU �d�i�~�m� nhu tu6i th9 cao, ea'u li;lo dan giiin, g9n �n�h�~�,� cong suat ticu thl,! 
nh6, �h�i�~�u� sOlIt cao v.v ... D61a nhling lIU �d�i�~�m� co han, cha phcp t<;\o ra cUQe thay 
(tOi sau sik trong linh vl!c ky �t�h�u�~�t� �d�i�~�n� tu. Ching hi;ln, may Hnh �d�i�~�n� tu dung 
den ban dan thay den di¢n tu da cho phep nang cao t6c dQ lfnh toan Va dung 
IU9ng ht') nha ICn nhLeu hin rna cau t<;l-o �I�~�i� gqn nht;, cong sua.'t ti0u thy. It han 
so voi may tinh the h¢ eli. 

Ngay nay, cung voi lien hI) cua 19 thuyet �v�~� eau �t�~�o� �m�~�n�g� tinh �l�h�~� �(�v�~�l� 19 
chat rin) va mang mong, nguoi ta eta �c�h�c�t�~�o� ra cae rn<;teh chue nang vi �d�i�~�n� tu, 
da cho phcp thu g9n kich thuoc cae linh �k�i�~�n� rat nhieu, rna ra mQt l"inh vl!c mai 
vc ung dl,ll1g chat han dan van ky �l�h�u�~�t� di¢n tir, nhu cae thiet �h�~� vi xu 19 (micro 
proecessor) chAng �h�;�~�.�n�.� 

Nguoi ta cling dang nghicn elm ung tll,!ng cae hqp chat ban dan gam cae 
�n�g�u�y�~�n� to b nh6m 3 va nh6m 6 �d�~� che �t�~�o� cac dl,!ng cy. ban dAn nhu gali-ascn, 
gali-antimoan, lndi ascn, Indi anlimoan ... Cac chat nay da m<1 fa m(>t �t�r�i�~�n� 

V()ng n1t IOn trung vi¢e che t<;\o d.c dy.ng cl,! han dan mai c6 nhung tinh nang 
�d�~�c� hi¢l nhu e(mg sUUl 16n, diii tcin s61am vi¢c cao v.v ... 
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II. mol' BAN DAN 

1. Cau �t�~�o� 

Diot bao g6m 2 lop han dan P va ban dan N ghep voi nhau. 

Khi cho hai I(Yp han dan khac �l�o�~�i� HI. han dall lo<;\i P va han dan 10<,1i N tiep 
xuc voi nhau (h1nll 2-5) gifi'a chung se h111h lhanh lOp tiep giap P-N. Vi a han 
dan lo<.ti P �m�~�t� etc) 16 1611 han nit nhicu so vai han dan IO<;l-i N, con ('1 han diln 
10<,1i N m<:tt d¢ �d�i�~�n� lU 16n han rat nhicu so vai ban dan 10<,1i P nCn xay ra �h�i�~�n� 

luqng khucch lall �d�i�~�n� ttr lir N sang P va khucch tan 161lr P sang N. Mal dt? hai 
hCn cang chCnh I¢ch thl mlle d<) khucch lall cang lTI'.loh. 

p .. 
r 

is'' (di¢n trltoog �c�h�u�y�~�n� ticp) 

• Mien tiep giap 

p 1- +1 N 

I'D 1- +1 e 
�~� 1- +1 -

1- +1 
llinlz 2-5: CUll It,JO Clia Didt 

r 

Khi c6 SI! di �c�h�u�y�~�n� eua d.c phan tu dan di¢n qua ticp giap P-N sc xiiy fa 
S1! ph an bO i'.li �d�i�~�n� Heh. Tnr{yc khi licp giap, cae lOp han dan b tf'.log thai trung 
hoa. Bay giu, 6 lOp N do mal b61 di¢n til, �n�h�~�n� them 16 trong tra thanh tieh 
di¢n duang. LOp P �I�1�h�~�n� them di¢n tu lam mat cac 16 nen tra thanh tfch �d�i�~�n� 

am. Ket qua 130 lap ti0'p giap co mQt �d�i�~�n� truemg gqi la �d�i�~�n� trlIang chuy<!n tit!p 
�~�"� co huang tu lop N sang P. �D�i�~�n� trlIbng nay e6 hic dl,lI1g di �c�h�u�y�~�n� 16 tU lOp 
N ·vc lap P, di ehuytin di¢n lU tu lOp P vt! lap N. N6i khac di, di¢n tntang 
ehuycn li0'p e6 hie d1;1ng ngan can 51! khuech tan cac �p�h�~�n� tu dan �d�i�~�n� da 56 tu 
lOp n9 sang lap kia. Khi life lac d1;1ng eua �e�t�i�~�n� lntang chua elu can bang vai lIfc 
khuC'eh hin, lhl cae �p�h�~�n� tiI dan �d�i�~�n� eta 56 con tiep t1;1c duqc phan b6 1<:l.i, tuc 
di9n tu tu N tiep t1;1c sang P va 16 tit P tiep tl,lc sang lOp N, eUbng dQ �d�i�~�n� tntimg 
�c�h�u�y�~�n� tiep tang len. Khi lIfc �d�i�~�n� trlIbng du ca.n bang vai ll!c khm!eh tan thl 
�m�~�l� ell) phill1 b6 de �p�h�~�n� IU da s6 kh6ng thay d6i mIa, h¢ thong �d�~�t� tai �t�r�~�n�g� 
thili can M.ng dQng: trong mQt dan �v�~� thai gian. co baa nhieu phl1:n tu da so 
khuc'eh tan qua lOp ngan thi cling co bry nhi0u phan tu da s6 dugc ll!c �c�1�i�~�n� 
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troong di ehuycn tra �I�~�i� va se khOng co dong �d�i�~�n� t6ng qua �t�i�~�p� giap. Vi thi! 
�t�i�~�p� giap P-N con gqi Iil lOp ngiln P-N. 

Diat co 2 qre: Anat (A) va Kat61 (K), trong do Anot duqe noi voi �m�i�~�n� ban 
dan P. eon Kan6t duqe noi voi �m�i�~�n� han dan N. Ky �h�i�~�u� eua diotlrong cae sa 
£Ii') dW1e trlnh bay nhu sau: 

/\n6t KarOl 

[liull 2 - 6: K.v hi¢ll ella Dial 

2. Nguyen tiic lam �v�i�~�c� 

2.1. Nguyen tac phan cl:rc thu*" 

�D�~�t� ticp giap P-N va6 m()t �d�i�~�n� ap sao eho qre duong noi voi lOp P (An6l), 
cl!c am nai v(li Wp N (Katal). Di9n ap nay duqe gqi Iil �d�i�~�n� ap philn cl!c �t�h�u�~�n� 

hay di¢n ap �L�I�1�U�~�n� (hlnh 2-7). 

SN .. S' NO .. S" .. .. 
I' 1- -+;1 I' I.: !I N 

�~�"�'�~�e� G)I; G)-Ie +1-0 -+ -�~�:� 

+, - +, -, E, , . E, 

Hilll! 2-7: Nguyen tile p/uln qrc i1uu;l1l ella Diat 

No �t�~�o� ra di¢n truang ngoai �~�N�G� hmJng tiI P tai N, lac nguqc �c�h�i�~�u� voi �d�i�~�n� 

truang �c�h�u�y�~�n� tiep. Di¢n truong ngoili co l1ie dlJ.ng khu di¢n trubng lOp ngan 
dd cae phan tu dan di¢n da so �d�~� dang qua duqc tiep giap, IUC til to di chuy&n 
lll' P qua N va �d�i�~�n� IU III N qua 1'. Vi phan tu dan �d�i�~�n� da so co �m�~�t� de;> rat lOn 
n(!n dong �d�i�~�n� nay eo 1rt solOn duqc gqi ta dong di¢n �t�h�u�~�n�.� Di¢n tnJ cua ticp 
giap P-N thea chi6u �t�h�u�~�n� g9i Lil �d�i�~�n� Ira �l�h�u�~�n�,� eo tr! so nho. Dong di9n �t�h�u�~�1�1� 

c6 chicu (quy uoe) tit Lap P qua lap N. 
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2.2. Nguyen tac phfm c,!c ngm;J'c 

Bay gia ddi ehieu c,!c cua di¢n ap ngoai, lUC �l�~� c,!e duong mac �v�~�o� lap N 
(Katat), elIe am vao lap P (Anat) (hlnh 2-8) tiep gilip so chiu �d�i�~�n� lip pMn C,!,C 

nguqc hay �d�i�~�n� ap nguqe. 

L.-------l- + 

p 

q,G -.. _-

L-__ --I+ 

llinh 2-8: Nguyen tdc pllall qrc ngUtlc Cliu Diol 

N 

�D�i�~�n� lfUang ngoai �~�N�l�-�;� cling �c�h�i�~�u� voi dit;n truang lOp ngan �~�c�"� �n�~�n� se Him 
tang tac (li,mg ngiln d.n s,! di chuyen ella cae �p�h�~�n� tit dan di¢n da s6. Dong di¢n 
cua cac phan ttt da s6 se bang kh6ng. Luc d6 chi con l<,l.i s,! di �e�h�u�y�~�n� ella cac 
phan ttt �t�1�i�~�n� �t�h�i�~�u� so, tuc 16 til lOp N sang P, �d�i�~�n� tiI til lOp P sang N. D6 la 
dong di¢n ella cae phan ttt �t�h�i�~�u� s6 g9i la dong �d�i�~�n� nguqc. Vi �m�~�t� d¢ cae phan 
lit (hin di¢n thi6u so nho hon rift �n�h�i�~�u� so vOi phan ttt dan �d�i�~�n� da s6 �n�~�n� dong 
di¢n nguqe nho han rat nhi&u so voi dong di¢n �t�h�u�~�n�.� N6i each khac, di¢n tra 
nguqe eua tiep giap P-N Ian han �n�h�i�~�u� Ian so voi di¢n tra �t�h�u�~�n�.� Dong di¢n 
nguqe co �c�h�i�~�u� ttt lOp N sang lOp P. 

NhlI �v�~�y�,� �h�~� th6ng tiep giap P-N cling c6 �d�~�c� tmh dan dien thco m0t chieu, 
chieu til P sang N va kh6ng dan di¢n theo �e�h�i�~�u� nguqe l<,l.i. Do ehfnh la �d�~�c� tfnh 
ehinh luu ella di6L 

3. 0i1c !inh vii ph;;n �l�o�~�i� dial ban diin 

3.1. Cae thong s6 cd ban ella diat 

* Dong di¢fl t"wln hay tri s6 trung bloh ella dong di¢n nan (dong chinh 
luu) lOn nhal eho phcp. Dong di¢n nay phl;! thuge vao �d�i�~�n� t(eh lOp ngan va �m�~�t� 

d9 dong di¢n eho phcp qua lap ngan. Neu lam l<,l.nh tot, cae diot silic co �t�h�~� d<,lt 
�m�~�t� (19 dong �d�i�~�n� �t�h�u�~�n� eho phep tai hang tram A/eml va do do di) rna ra mQt 
linh vl!e ky �t�h�u�~�l� mai g9i la ky thu*t ban dan e6ng suall(m. 
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'" Di¢n ap lizuq.1I tr(!n di6t Ung vai dong �d�i�~�n� �t�h�u�~�n�.� 

'" Di¢1I ap nguQ'c lim nhd't cho phep la �d�i�~�n� ap Ian nhat �d�~�t� vao di6t thea 
�c�h�i�~�u� phlin cl!c nguqc. lap tiep giap P-N kh6ng �b�~� danh thung. 

* Dong di¢n IlglfQ'C Iii dong �d�i�~�n� l1ng vai �d�i�~�n� ap ngugc 100 nhat cho phep. 
Dong �d�i�~�n� nay cang nha cang t6t. 

>I< Ih; kJu1ng d91lg hay d<l d6c eua duang �d�~�c� Hnh v6n- ampe a ph.1n �t�h�u�~�n�.� 

'" Oaf tall so'lam vi¢c. 

'" Di¢n dung Ctl" dio'/ia �d�i�~�n� dung eua lop ngan P-N khi co �(�t�i�~�n� ap nguqe. 

Cae thong s6 nay thuang eho san trong cae s6 lay ky �l�h�u�~�t�.� 

3.2. Phan lO'.li 

:I< Can eli thea �v�~�t� �l�i�~�u� ehc t'.10: Diot gecmani, silic, sNen, 6xlt d6ng ... 

* Can cli thea eOng dl:lng: Bi6t nin �d�i�~�n� (van �d�i�~�n�)� va diot tach song. 

* Can eu thea dai tan so lam vil;C: Di6t uin s6 thap va di6t cao t.1n, diot xung. 

* Can c(l' thea d1c �d�i�~�m� tiep xuc: Diot tiep xuc diiim va diut tiep xue �m�~�t�.� 

3.3. Uu nhuqc �d�i�~�m� chinh cua di6t 

* Vu di&m: 

• Kich thuac gQn, tn;mg tuqng niH;. �d�~� Hip nip. 

• Kct cau dan gian, chae chan, cOng �n�g�h�~� san xuat khOng phuc �t�~�p�.� 

• T1CU th1,l rat it nang luqng v1 S1;11 ap trong diot rat nho. 

• �H�i�~�u� suat �c�a�~�.� 

• Thai gian khai dQng nhanh, dong m'.1ch HI. eo �t�h�~� lam �v�i�~�e� ngay. 

• Tu6i thQ 100. 

• �D�i�~�n� dung nho, �d�~�c� �b�i�~�t� til diot �t�i�~�p� xtic diem nen eho phcp dung a 
m'.1ch sieu cao t<1:n. 

* Nhuqc �d�i�~�m�:� 

• �D�i�~�n� ap nguqc cho phcp nho, khi e.1n thie't phai �m�~�c� noi ti6p nhh!u diot 
�d�~� giltm di9n ap nguqe trcn m6i ph.1n ttr. 

• Di9n tn] nguqe khong bang vo cung, rna va.n co m<ll gia �t�r�~� giOi h'.1n nCn 
van co dong di¢n ngugc tuy nil nho. 

• Di¢n Ln] bien thien theo nhi¢l dq. Khi nhi¢l d<l giam th1 dil;n tra �t�h�u�~�n� 

va �n�g�u�~�)�"�c� (leu tang. 
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D0 danh gia chat Im;mg di6t. nguai ta dung �h�~� s6 nan (chinh luu) di¢n Krn. 
do bang ty so giUa dong �d�i�~�n� �t�h�u�~�n� va dong �d�i�~�n� nguqe: 

K, .. = �~�=�R�"�8� 
., 1"8 R/ 
o da.y It va �L�~�.� la dong di¢n �t�h�u�~�n� va nguqe ung vai cung mOt �t�r�~� so di¢n 

ap, ciing nhu R, va R,,,, ut �d�i�~�n� tfa �t�h�u�~�n� va nguqc tuong (mg. H¢ so nan (chinh 
luu) �d�i�~�n� cang 100 tht diet cang co chat luqrig. 

4. Mo}t so �l�o�~�i� diot 

4.1. Biot gecmani va silic 

Diot gccmani va diut silk Slr �d�~�n�g� chung ml)t �n�g�u�y�~�n� tac �t�~�o� fa lOp ngan 
P-N la: tren khoi tinh the Gccmani (hay Silk) co Hnh dan dit;n �l�o�~�i� P, nguai ta 
t<;\o ra m<)t vung co tloh dan di¢n �l�o�~�i� N hay nguqc �l�~�i�.� Cae di6t nay co th0 la 
lO<;li tiep xuc �m�~�l�.� 
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llillh 2-9: Did, gecmaJli tie'p diem 
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Di6t geemani tiep �d�i�~�m� (hinh 2-9a) gom m"t vo bang thuy tinh hay kim 
1011-1, dUOng kinh khnang 3-9mm. hai d<iu co hai day dan ra. 0 dau ella m¢t day 
e6 gan lap tinh �t�h�~� gecmani 1 c6 Hnh tliln di¢n 10l:\i N, a dau day kia gan m¢t 
kim nhc;m 2, mili nhqn lam bang Indi. Lap ticp giap P-N duge tl:\0 ra trong qua 
trinh chc �t�~�o� bang each ph6ng mQt dong �d�i�~�n� xung qua diot. Lue d6 cae 
nguyen tt! lndi khucch tan vao kh6i gccman.i �t�~�o� thanh mQt lap ban dan �l�o�~�i� P 
(Gccmani co tan �t�~�p� chat Indi thu¢c nhem 3) va do d6 tiep gi3.p P-N duqe hinh 
thanh. 6 ben trai (hinh 2-9a) co YC to J(jp tier giap nay. Hlnh 2 9b la �d�~�c� 
(uyen VOIl - Ampc ella di6t nay. 

Di6t gccmani tiep xue �m�~�l� (hlnh 2-10) g()m tam gecmani I c6 pha mQl it 
ascn �h�o�~�c� anlimoan de: co 11nh dan di¢n tt!. Trcn tam gccmani Ii!. lap Indi 2 n6i 
tai di¢n C\!C ra. 

I (A) 

0,5 

- 400 - 200 
u 

0' (V) 

Hinh 2-10: Dial gecmani liep mt;'1t 

Khi chc �t�~�o�,� nguoi ta �d�~�t� micng Indi �I�~�n� m<\tllap gecmani dii duge nung tai 
nhi¢t d¢ khuting 5000C (cao han �n�h�i�~�t� d¢ n6ng chay eua Indi). Lilc d6 Indi 
n6ng ehay va khucch tan vao kh6i gcemani tl:\0 thanh m¢t lap mong c6 tmh 
dan �d�i�~�n� 10l:li �l�~� Nho d6, lap tiep giap P-N duge t<;io thanh. 

�H�i�~�1�1� nay �l�o�~�i� diot Gccmani tiep xuc �m�~�t� dang dugc san xuat nhiCu va Slr 
dl,mg trong ky �t�h�u�~�t� ba.n dan c6ng sua't Ian. So vai di6t gecmani, di6t silie co 
cae uu �d�i�~�m� sau: 

I. Di¢n ap nguqc eho phcp Ian hO'n, tai 700-800V va hang nghln v6n, trong 
khi diot gcemani e6 �d�i�~�n� ap nguqc khoang 400V. 

2. Nhi¢t d" �l�~�m� �v�i�~�c� cao hm1, tai 125 - 150nC trong khi di6t gcemani lam �Y�i�~�c� 

a nhi¢t dQ 50 - 7Y'C. Neu �c�h�e�t�~�o� �d�~�c� bi¢t, di6t silic co th61am �v�i�~�c� a 30OUC. 
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3. �M�~�L� d9 dong di¢n cho phcp 16n han, t6i 60-80 A/cml
, t6i da co �t�h�~� t6i 

200A/cm), trong khi di61 gcemani chi lam �v�i�~�c� voi �m�~�t� d9 20- 40A/cm1
, t6i da 

cfing chi t(1i JOOA/eml. 

4. Dong di¢n ngu<Jc eua di6t silic nho hon eua di6t geemani toi vat l:1n. 

Nhuqe di6m eua di6t silie Iii. sl,It ap Hcn di61 Ion han so voi di6t gecmani. 
Sl,It ap b dWl silk Iii. 0,5 0,8V, con a (ti6t Geemani Iii. 0,3V. 

4.2. Ml)t sa diat ban dan d<)e bi¢t 

4.2.1. Diotan tip (dia'i Zene) 

Di6t c)n ap ung dl,lng hi¢n tuqng Zene nen con gqi Iii. di6t Zene, dung �t�l�~� 
6n djnh di¢n ap d.;i1 van Lai. 

Hinh 2-1 ° la c1<;1-ng du(mg d.;te 1[nh Von-Ampe eua diot 6n ap. 

Phan �1�h�u�~�n� eua �d�~�c� lInh nay cGng giong nhu cae diot thong thuang. Phan 
nguqe eua �d�~�e� tfnh e6 khae. Neu tang di¢n ap nguqe, hie dau dong di¢n nguqe 
eGng e6 1ft s6 rat be nhu di61 klute. 

100 max 

Illnh 2-11: Kv hi¢u vel d(ic luye/l \ 'an - Ampe Cttel dial Zelle 

Nllltng den m01 If! s6 I1hat dtnh eua �U�l�l�~� �(�d�i�~�m� A) se xiiy fa <10L bien, dong 
di¢n nguqc tang dqt ngqL, con di¢n ap giiJ gan nhu khong d6i, dubng di,j.c Hnh 
gan nhu song song v6i tfl,le dong di¢n(do<;tn AB). D6 ehfnh Iii. elo<;tn 6n ap. d 
cae diot thong thuang hi¢n tuqng danh thung xiiy fa sc lam hong tiep giap, do 
d6 di6t �b�~� hong. Sb di: di 6t Zenc klu)ng bt hong tiep giap khi bj danh thung ia 
khi ehc t'.1o nguai ta eta t1nh toan c16 ticp giap ehiu dU<Je dong di¢n ngU(1e khi 
chqc thung nha sir dl,lng 10'.1i ban dan voi muc t'.1P chat phu hqp. Cae diat Zene 
lhu(1ng lam bang silie la 10<;l-i �v�~�t� li¢t co suc ehtu nhi¢l elq t6t. Hlnh 2-11 Iii kf 
hicu eua dit:lt Zcne 1rcn sa d6. 

Gi6i �h�~�n� 6n dinh �d�i�~�n� ap Iii. tll di)ng �d�i�~�n� ngu<Je be nhit Ioo,mlJl dcn lUn nha1 
1 .. 1",,,, xac dtnh theo dieu ki¢n e(mg suit �t�i�~�u� tan ello phep Pm"". 
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1 d . o .,mm 

Pmax 

U cd 

N€u dong di9n lam �v�i�~�e� nha han IOOnun, �d�i�~�m� lam vi9C sc a dO<;ln eong cUa 
d;;tc 1fnh di6l khCmg 6n ap tluqe. Neu dong �d�i�~�n� lam �v�i�~�c� lOn han loom., cbng 
SU<ll lieu tan Ian se lam hong di 6t. 

Gia tri 16n nhal eua dong �c�1�i�~�n� tu 0,02 d€n.2A. �D�i�~�n� ap 6n ap tu 3 den 100V 
tuy theo �l�o�~�i� di6t. �D�i�~�n� tra d¢ng, 1tre el¢ d6c cua �d�o�~�n� AB lren duong �d�~�c� 1mh 
V6n-Ampe la khoang 20 - 50n. Di¢n tra nay cang nho thl Hie (il,ll1g 6n dinh 
ding �n�h�~�y�,� di¢n ap d.ng ft thay ddi. 

Hlnh 2-12 la �m�~�c�h� dn ap dan gian: Di6t Zene mac song song vai tiii dn 
6n dinh. Giua di6t vO'j ngu6n c6 mt';lt di9n tra �h�~�n� chc RiL('. ClUJ Y la di 61 duqe 
mac phan c,!c nguqc. Khi di¢n lip ngu6n thay ddi, dong di9n nguqc qua diot 
Zelle D SC Lhay (tlii theo, do do sl,It lip tren Rhc hicn thien lUang ting, bu �l�~�i� s,! 
hien lhien di¢n ap ngutln. Giu cho di¢n ap tren tiii 6n dinh. Ngoai kiliu sa d6 
nay, di6t zelle phtii hqp v6i tranzilo �t�~�o� nen nhieu sa d6 6n ap khlic. 

9$'-------'----' 

!-Jill" 2 - 12: SCI do dn ap dall giJIl 

4.2.2. Dio! bien dung (diot varicap). 

DWl hien dung la diot co di¢n dung ella lap ngan P-N thay ddi theo tfi so 
di¢n ap nguqc, ncn can gQi la di6t Varicap (Vari-bien d6i, papacitan-di¢n 
dung). Hlnh 2-13b Iii ky hi¢u eua no tfcn sa do. 

Khi d;;tL tiep gilip P-N van di¢n lip nguqc, hai �m�~�t� lap ngan se hlnh thanh 
m¢l di¢n truong, va do do diat tuang duung nhu mt';lt t1,) di9n co 2 el!e la hai 
mien P va N, con di¢n m('li la 16p ngan P-N. Khi t<lng di9n ap nguqe, be day lap 
ng<ln P-N lang, cling luang t'! nhu tang khoang each giUa hai di¢n cl!c eua tl,l 
di¢n va do do, di¢n dung 16p ngan giiim. �N�g�U�~�1�c� i<;li, giiim di9n ap nguqc thl di¢n 
dung lallg (hinh 2-13a), Nguoi ta lqi dl,ll1g �d�~�c� trnh do dG �c�h�c�t�~�o� diot hicn dung. 

57 
PDF Watermark Remover DEMO : Purchase from www.PDFWatermarkRemover.com to remove the watermark

http://www.PDFWatermarkRemover.com/buy.htm


D 

1) 

a J lJ<.k Illyril �~� "611 - AIII{J(' b) Kj hifll 

f-JiJlh 2- 13. IJrjc (uye;, \ '(}11 - Ampe va k:f' /zi¢u Clia Didl hie!z dung 

Diot bien dung lillt(mg Iii diot silic, c6 dong di¢n nguqc I1ho, di¢n ap danh 
lhimg Ian. 

Diot Varicap duqc Slr dl;log nhu m(H tl;l di¢n bi(!"n ddi lrong ca.c s(1 eM di911 
lU (Hlnh 2-14). 

R 

Hillh 2 - J-J.. Sa do dOll gian dt'tnf!, Diol bie,l dung 

* Cae thong so' C(f ball etta Dio'[ biel! dung ta: 

I. Di(:n dung �d�~�n�h� mue U'ng vai di¢n lip philn qI'C nguqc dinh muc. 

2. �D�i�~�n� dung clfc �d�~�i� em", elfe �l�i�~�u� Cnull ung vai �t�h�i�~�n� ap qrc �t�i�~�u� va. elfe �d�~�i� 

va h¢ s6 bien ddi �d�i�~�n� dung: K '-..0 C �m�~�"� 
C e-

mm 

, x 
3. �H�~� s6 philm chAt Q alan s6 lam vi¢c: Q =_" .. 
a dily x, = �w�~�"� vai C Iii di¢n dung dinh mllc, (0 Iii t<1:n salam �v�i�~�c�,� r la 

(li¢n tra 16n hao eua di6t. 

4. �H�~� so' bien ct6i �d�i�~�n� dung thea nhi¢t dl? va h¢ s6 bi€n ddi pham chat Q 
1heo nhi¢l (h'). 

5. Tri s6 �l�h�i�~�n� lip 16'0 nhift cho phep. 

58 PDF Watermark Remover DEMO : Purchase from www.PDFWatermarkRemover.com to remove the watermark

http://www.PDFWatermarkRemover.com/buy.htm


5. Mc}t so van de ve Slt dyng diat ban dan 

Cac di6t han dan ngay ding dugc slu1i,mg n)ng rai trong ky �t�h�u�~�t� di¢n 
tlr n6i chung, trong �d�i�~�n� tlr c6ng �n�g�h�i�~�p� n6i riCng va cac m1,lc dich nhu niin 
�d�i�~�n�,� 6n ap, tach s6ng, h.,1.0 chc Hn hi¢u, 6n �d�~�n�h� cac ch€ dQ lam �v�i�~�c� clla tranz­
ito, dieu che v.v ... Khi dung diol can chu y cac �d�i�~�m� sau day: 

- Trong dieu �k�i�~�n� Slr dl,mg th6ng thuong, mu6n xac dtnh chat luqng cua 
di6t c6 the: dung dong h6 �v�~�n� nang, �d�~� a thang do thich hqp �d�~� do �d�i�~�n� tra 
�t�l�l�U�~�n� va nguqc cua di61. ThOng lhuong di9n Lra �t�h�l�l�~�n� van khoang va.i ch1,lc 
6m, con di¢n tra nguqc khoang VaL tnlm kil66m. 

- Can phiii hiet c6ng dl,mg clla tUng lo<:ti di6t de dung dung. Di6t tiep xuc 
�m�~�l� thuang dung de nan �d�i�~�n�,� con �l�o�~�i� tiep xllC diem thuang �d�~� tach song, di6t 
Zene �d�~� 6n ap. 

- Moi lo<:ti di6t deu co d.c thOng s6 nha't djnh, dn tra C1Iu, n&m vii'ng cac 
th(mg s6 �d�~� di6t khOng la.m vi¢c qua gioi �h�~�n� cho phcp nhu di¢n ap nguqc, 
dong �d�i�~�n� trung hlnh cho phcp, dat tan s6, �n�h�i�~�t� dQ c6ng tac ... �d�~� diol c6 �t�h�~� 

lam �v�i�~�c� lau �h�~�n�.� cac th6ng s6 dong di¢n, �d�i�~�n� ap va c6ng suat phai nhc han 
cac �l�r�~� s6 giOi �h�~�n�.� 

- KhOng duqc Slr d1,lng cac diOt a ch€ dQ lam vi¢c voi hai th6ng s6 deu �d�~�t� 

gia lr! gioi Iwn. 

Khi dung di6t de min di¢n din phai chu y kh6ng �d�~� bien dQ di¢n ap nguqc 
qua 0,75 - 0,8 bien �d�~� �d�i�~�n� ap ng""c cho phep cua di6t. 

- Kh6ng de diol chiu �n�h�i�~�t� dl} qua cao. 

- Khi ch<;m di61 su dl,mg, can Hnh d(!n Sl! hien ddi Lan nhat c6 �t�h�~� xiiy ra 
cua cac th()ng s6trong 1hOi gian Slr d1,lng va bao quan. 

III. TRANZITO 

1. Tranzitor ILlang eve 

1.1. Cau �t�~�o� 

Tranl.ito gom co 3 Wp M.n dfin ghcp lien tiep voi nhau (hlnh 2-15), hai l(rp 
ngOlli (I va 3) dmg �l�o�~�i�,� lop gili'a 2 khac �l�o�~�i�.� Lop 1 gQi la cmitor, c6 �m�~�t� dl'? 
phan til dan di¢n I(m nhilt ki �h�i�~�u� Ia. E, lop gili'a la haza, kf hi¢u Ia. B; lop con 
�l�~�i� g9i la colccta, kf hi¢u Ia. C; 
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E-J p N P .C E N 

1B 
(Thuan) 

Hinh 2-15: eclu �t�~�o� ciia lrallzito 

p 

B 
(Nguac) 

N c 

Tuy thea sv ph an b6 cua cae lOp han dan, ta co tranzito PNP hay tranzito 
NPN. Ky hi¢u eua tranzito nhu sau (hlnh 2-16). Trong ch6t<;lo ngU<1i ta eha lap 
emitor co nhieu �t�~�p� chat han so vai lap haza va lap colccta. Do do �m�~�t� dt';) phan 
IU ciiin di¢n a cl,I'C emitor Ian han nhieu so vai cl,I'c haza. Dong thoi, lap baw 
can co heh thmJc mongo 

c c 
B B 

E E 

�T�h�l�l�~�l�l� Nguqc 

lIillll 2-16: K.'y hi¢ll ella trallzito 

1.2. Nguyen Iy h0<.1t dQng cua tranzito 

Ta xct SI! hO'.lt d¢ng ella tfannto PNP mac thea sa (16 qrc g6c chung (hinh 2-17). 

P N P 

I, + e-. Ie --- e-. 
E + + c , 

�~� 
V, 

R, 

Ib �~� n 

E< 

Hinh 2-17: M6 fa nguyenly �h�o�~�(� d(Jl1g ella trwIZilo PNP 

Do co ha lOp ban dan �d�~�t� li6n nhau nen lranzito c6 hai tiep giap P-N: tiep 
giap ER va tiep giap Be. 
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�D�~�t� vao tiep giap OC nguon �d�i�~�n� c,!c g6p Ee theo chieu phan c,!c nguqc, 
�d�~�t� vito tiep giap EB nguon di¢n ap Eb theo chieu phan c,!c �t�h�u�~�n� Lam cho cac 
�d�i�~�n� tich da 56 06 trung) truyen qua tiep giap EB ti;lO �l�~�n� dong Ie' chung loi 
vung bazo tra thanh �h�~�t� �l�h�i�~�u� 56 va tiep tl,lc khuech tan sau vao vung bazo 
huang toi tiep giap Be. Tren dubng khuech tan m\,?t phan nha 16 tr6ng tac hgp 
voi �h�~�t� da s6 cua bazo (di9n tll') �t�~�o� nen dong �d�i�~�n� ct,rC bazo (lb). Do cau t<;\o 
mien bazo mong nen gan nhu to3.n bC> cac �h�~�t� khuech tan toi dugc ba cua �v�~�c�h� 

Be va bt twang gia toe do OC phan c,!c nguqc cu6n toi mien colccta �t�~�o� nen 
dong di¢n colceto(le). Qua phan ttch tren ta rut ra dugc h¢ thac co ban vc eac 
dong �d�i�~�n� trong tranzito: 

IE = IE + Ie 
�D�~� danh gia mac hao hlJ.t dong khuech tan trong vung hazo. nguai ta dinh 

nghia he; s6 �t�r�u�y�~�n� �d�~�t� dong di9n eua tranzitor: 

Ie ex �~�-�-

Te 

H9 s6 xac dtnh chat lugng tranzitor. cang co gia �t�r�~� gan bang 1 thuang chat 
lm;mg eua tranzitor eang t6t. 

D6i voi tranzitor NPN nguyen 19 �h�o�~�t� dc>ng cling lUang t,! voi dieu �k�i�~�n� cac 
c,!e nguon Ee, E" phiii dao e,!e so voi so do cua tranzitor PNP va phan tll' dan 
di9n c1a s6 xu<1t phat tll' emito La �d�i�~�n� IU cha kh6ng phai 16 trong. (Hlnh 2-18) 

N P N 
Ie Ie 

4 -
E C 

il" I" 

I, t B 

- Ec E, 

+ 
Hinh 2-18: M6 fa nguyenl.f llO(,Jt d(mg nia tranzito NPN 

1.3. each mac va thong so tlnh cua tranzitor 

cac so do mac tranzitor 

Tuy thco each mac nguon tin �h�i�~�u� dua vilo va U(y ra, tnmzilo co ba so do 
mac co ban sau day: 
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* Sa do' qrc bl/:o chung (hinh 2-19)(BC) 

Trong d6 tin �h�i�~�u� vao �d�~�t� a 2 c,!c EB, tm �h�i�~�u� fa hlY a 2 c,!c Be. Dong di¢n 
vito la dong �d�i�~�n� c,!c emilOr (I. = Ie), con dong di¢n fa la dong di¢n colccta (Ira 

=1,): E C 

II 

" Ur 

1 Jillll 2 -19. Sa de) mac Be dilllg PN P 

T[n �h�i�~�u� vao lL. sc lam thay d6i �d�i�~�n� ap �l�h�u�~�n� tfen tiep giap EB, do £16 c6 
Ute (h:lI1g �d�i�~�u� khi0n dong c,!c gop Ie va di¢n ap lay fa �t�f�~�n� Rt sc hicn thien theo 
quy IW)l eua U", vdi bien d<;l Ian han nhicu. Nhu �v�~�y� so d6 nay c6 tac dl:lI1g 
khueeh �d�~�i� di¢n ap. Dong di¢n elfc g6p xap Xl hang dong �d�i�~�n� c,!c phat, nen 
so d6 nay kh6ng c6 tae d1:'ng khucch d<,ti dong di¢n. 

* Sa deJ qle Emila ellUllg (hill/i 2-20) (I:'C) 

Trong d6 tm �h�i�~�u� �d�~�l� �v�~�l�O� a hai c,!e BE, tin �h�i�~�u� ra lay tfen 2 c,!c CE. 
Dong di¢n vao Ia dong �d�i�~�n� e,!c hal:<1 (1.=10), cbn dong di¢n fa la dbng di¢n e,!c 
coleeta (I,,=L). B C 

T E to, 
R, 

'-_-11-:-.. -+-+-:-1"-

Eb Et: 

/Jillit 2-20. Sad6 mac 1:"(- dtlng PNP 

Cling nhu S(1 do tfen, �d�i�~�n� ap vao lam thay d6i dong c,!e coleeta Ie' Nhb 
�v�~�y� �d�i�~�n� ap Il1'y fa tren �d�i�~�n� tra tai R[ se hien thien theo quy �l�u�~�t� eua U" vai 
�h�i�~�n� dC> 1611 hon nhicu, va sa d6 nay co lac dl;lng khucch �d�~�i� di¢n ap. 
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VI dong hazo h nhi) han �n�h�i�~�u� so voi dong qrc colectu Ie, VI V?y sa d6 nay 
co hie dl;l11g khucch �d�~�i� dong �d�i�~�n�.� �D�~� danh gia tac dl;J.ng dieu �k�h�i�~�n� cua dong 
�d�i�~�n� IB 1(1i dong colccta Ie nguoi ta dtnh nghia �h�~� s6 khu<!eh �d�~�L� dong �d�i�~�n� J3 
eua 1ranzitor: 

�~� thucmg co gia �t�r�~� t11 vaL tn,lc toi vaL tram. Trang �d�o�~�n� �m�~�e�h� EB ngoai ngu6n 
phan qre �t�h�u�~�n� Eb, con co milc nguon tin �h�i�~�u� Uv can khuceh �d�~�i� lam eho muc 
phan cl,fe �t�h�u�~�n� BE thay dOi t;;tO ra dong h bien �t�h�i�~�n� nhe gay ra dong Ie bien 
thicn Ion han J3 l<i.n 10. �V�~�y� Iii tranzitor dii co tac dl:J.ng khuceh �d�~�i� dong �d�i�~�n�.� 

* Sa do qrc Colecta r1Wflg (hlnh 2-21) (ee) 

Trang d6 tin �h�i�~�u� vao di}t a hai cllc Be, tin hi¢u ra hry tren 2 el,fe EC. Sa 
d6 nay con gQi la sa d6 tiii cl,fe emita, VI �d�i�~�n� tra tiii �d�~�t� trcn cl,fc cmita. Dong 
di¢n vao la dong �d�i�~�n� clle baza (lv=h), con dong ra ta dong cllc emita (I",=t). 

�D�i�~�n� ap tln �h�i�~�u� vao Uv qua R[ se lam thay d6i �d�i�~�n� �a�p�t�h�u�~�n� tcCn ti6p giap 
EB va lam thay ddi dong cl,fc colccta. Rieng �d�i�~�n� ap ra tren Rt g<i.n nhu �l�~�p� �l�~�i� 

trt s6 �d�i�~�n� ap vao, �n�~�n� sa d6 nay kh6ng co tac dl:J.ng �k�h�u�~�c�h� �d�~�i� �d�i�~�n� lip nhung 
he ,6 khu€ch �d�~�i� dong dien Ian. 

Sa d6 cllc emita chung co h¢ s6 khucch �d�~�i� dong �d�i�~�n� va �d�i�~�n� ap �d�~�u� Ian 
hml �n�~�n� duqe dung rat r<:lng riii. Sa do cllc colecta chung c6 UU �d�i�~�m� 13. rat 6n 
d!nh vi tht! thl,fc �h�i�~�n� h6i tiep am sau nen ding hay duqc dung trong nnh vile 
�s�i�~�u� cao tan VI no c6 giai tan s6 lam �v�i�~�c� cao han so vai cac sa d6 kia. 

c 
B 

T E 

R, 

u. 

'-_ .... "'+,..-.... +:-1'1 _ 
E. E< 

Hi"" 2-21. S(fdd mJc CC dllng PNP 

Doi vai �l�o�~�i� NPN thl ca.ch milc cGng lUang til nhung chi thay d6i clle tinh 
eua cac nguon eung cap. 

63 PDF Watermark Remover DEMO : Purchase from www.PDFWatermarkRemover.com to remove the watermark

http://www.PDFWatermarkRemover.com/buy.htm


1.4. Cae thong s6 kj thm)t ella �t�r�~�n�z�i�t�o� 

Khi Slr dl,ll1g tranzito can hiet cae thOng 56 ky �l�h�u�~�l� ella no. Cae thOng 56 
nay thuemg eho san trong 56 lay tra cW. Cae thOng 56 ehfnh la: 

- Lo<;ti tranzito la lo<;ti PNP hay NPN 

- Dong cl!c coleeto' 16'0 nhat cho phcp Ie." la �t�r�~� so dong 16'0 nhat qua el!c 
colecta lau dai khang lam nang qua nhi¢t dt? eho phep ella tranz1to. 

- Di¢n ap el!c gop I{m nhat eho phep Un, la �t�r�~� s6 �d�i�~�n� ap Ion nhat �d�~�l� �v�a�~� 

hai cuc CE ( sa do EC �h�o�~�c� CC) hay hai cl!c CB (sa do BC) kh6ng lam ti€p 
giap BC bt ch9C thung. 

- Cong sual tieu hao lUn nhat eho phcp tren cl!c colecla )\'" 13 trt 56 eang 
smlt Ion nhAt lieu hao tr6n tiep giap CB trong thai gian dai, tranzilo van lam 
�v�i�~�c� hlnh lhulmg. 

- H¢ so khueeh �d�~�i� dong �d�i�~�n� tinh hay cho hiel khii nang khuceh �d�~�i� ella 
tranzito. H¢ s6 �h�o�~�e� di.ng lOn, khii nang khucch di;li eang ffi<;tnh. 

- Dong eolccta ban dau hay dong colectu ro leT la lrt 56 dong qrc eolceta khi 
m<;tch van ha (Iv = 0). Do chinh la dong (ti¢n philn cl!e nguqc cua tiep giap BC 
Dong �d�i�~�n� nay dmg nha thl chat luqng lranzito eang lot. Tranzilo silic co Itt 
nho hun nhieu so voi tranzito geemani. 

- �N�h�i�~�t� d9 lam �v�i�~�e� giUi �h�~�n� Iii. nhi¢t dt? eho phcp IOn nhat dam baa cho 
tranzito lam �v�i�~�c� 6n dtnh, dong Itr khOng tang qua mue va cae �l�r�~� 56 eho phcp 
ICIll, Dem, Pem khOng giam qua mue. 

- Tan 56 cat �f�~� la tan 56 cao nhat tranzito co �l�h�~� lam vi¢c rna h¢ s6 khueeh 
d<;li dong di¢n giam di con 0,7 trt s6 ban dau. Qua gi6i �h�~�n� fc, �h�~� s6 khuceh 
�d�~�i� clla tranzito giam nhanh. 

Ngoai ra, s6 tay tra cUu tranzito can eha hiet h¢ s6 �t�~�p� am, eOng dl,lI1g 
(khueeh d':li am tan, cao tan, tr9n tan, t<;to song, tach song ... ) va �k�i�~�u� h6 trl 
chan (dau ra) clla tranzito. 

1.5. eaeh sir dl,lng tranzitor 

1.5.1. M(Jt s{/ each ghi kj �h�i�~�u� cl;a tranzitor 

* Ky hi¢u theo each ella �N�h�~�t� Ban thuang hilt dau hang ca.c ehii va cae s6: 
2SA,2SB,2SC,2SD, 
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2: Tranzitor 

s: �V�~�t� li¢u ch€ t<.t0 bang silic. 

A: Tranzitor 10l;\i PNP cao tiin ( lam �v�i�~�c� a tan s6 cao). 

B: Tranzitor IO'.1i PNP Am tan ( lam �v�i�~�c� alan s6 thap). 

C: Tranzitor IO<;li NPN cao tan ( lam �v�i�~�c� (1 tan s6 �c�a�~�)�.� 

D: Tranzitor �l�o�~�i� PNP am tan ( lam �v�i�~�c� q u1n s6 thap). 

VO: Linh �k�i�~�n� c6 tCn: 2SC828: Day Hi tranzitor e6 �v�~�t� �l�i�~�u� che t'.1o bang 
silie 10'.1i NPN e6 kha na.ng Him vi¢e alan s6 �c�a�~�.� S6 "828" Ia ten eua tranzi­
tor dung vao vi¢c tra euu cac th6ng so cua tranzitor nay trong s6 tay tra cUu. 

* Ky hi¢u then each eua My thuang bih dau bang eae chii' va d.c s6: 2N. 
VD: 2NJ05S. 

Cae tranzitor ky �h�i�~�u� thco �k�i�~�u� nay ta phai Slr dl,l11g s6 tay lra cUu �d�~� biet 
cae th6ng s6 eiing rihu �I�o�~�i� tranzitor. 

* Ky �h�i�~�u� thea each eua Trung Quae thUlJng bat dau bang chit S. 

VO: S9018. Cac tranzitor ky hi¢u theo ki{;u nay ta phiH Slr �d�~�n�g� s6 tay tra 
cUu �d�~� biet cae thOng so cling nhu �l�o�~�i� tranzitor. 

1.5.2. Mflt s6' su d(i b(f trl chan clla tranzitor thong �d�~�m�g� 

/' 

C828 

E B 
E 

c 

L();,li cong suat nho 

A9018 

c 
B 

o 

A671 

B 
C 

�~�i� c6ng suat 16n 

flil/Ii 2-22. Sa d() b(f Irf chan clia (ral/zitor 

1.5.3. Mflt s6 vltn de' vt Sit �d�~�l�n�g� tranzitor 

�D�~� Slr �d�~�n�g� tot tranzitor ta can phat chti y: 

• Xae djnh dung iO'.li tranzjtor ( NPN hay PNP). 

• Xac dtnh dung cae cl!c eua tranzitor (R, C, E). 

5_GTVL-A 

E 
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• Na.rn �d�U�~�1�C� cac thOng s6 cua tranzitor (tra trung s6 tay tra cuu). 
• �B�i�~�t� cach do �k�i�~�r�n� tra tranzitor 

Co �t�h�~� tharn khao cach do sau day 

:;.: �K�i�~�r�n� tra tranzitor thl!c �~�h�~�t� la ta �k�i�~�r�n� tra cac �t�i�~�p� giap P-N cua tranzi­
tor. Ta co �t�h�~� coi so d6 tuong dUC1I1g cua tranzitor (Hinh 2 - 23) nhu sau �d�~� thl!c 
�h�i�~�n� do kiern tra: 

�~� 
L 

I<l E C E 

B 

c 

Log; PNP �L�o�~�i� NPN 

Hinh 2-23. S(1 do lucmg ducmg Clla lranzilo 

Nhin vao hlnh ve ta thay rang �d�~� �k�i�~�r�n� tra tranzitor chi �v�i�~�c� do �k�i�~�r�n� tra 
nhu hai di6t rna th6i. 

1.5.4. each xac �d�~�'�n�h� IOl}i tranulor va xac dinh cdc chan haw 
* �D�l�~�l� Hi.n lUgl que den cua d6ng h6 vcp1 nclng (cl!c dUC1I1g ngu6n pin) vao 

chan bat kyo que do (qrc Am nguOn pin) Un lUg! �d�~�t� vao hai chan con l<;li. 

+ N€u a Ian do nao rna ca hai Ian �d�~�1� vao chan con l<;li �d�~�u� duqc philn cl!c 
�1�h�u�~�n� (tuc �d�i�~�n� trb �t�i�~�p� giap khoimg vai ch1,lc 6rn) thi k€t �l�u�~� chan rna que den 
�d�~�t� vao la chan bazo vii tranzitor do Iii tranzi10r nguqc (NPN). 

+ N€u Ult ca ca.C Mn do rna kh6ng co htn nao duqc ph!!n cl!c �t�h�u�~�n�,� thi ket 
lu;).n tranzitor do la tranzitor �t�h�u�~�n� (PNP). Va chan baw duqc xac dinh nguqc 
l<;li v6'i qua trlnh tren, tuc la dao hai que l<;li cho nhau. 

2. Tranzitor trltong (FET- Field Effect Tranzito) 

2.1. Khai �n�i�~�m� 

Trong eac 10<;li tranzito NPN Va PNP ,tii �n�~�u� �t�r�~�n�.� dong �d�i�~�n� do ca 2 lO<;li h<;lt 
dan �d�i�~�n� tll' va 16 tr6ng t<;lo nen khi qua rn<)t �h�~� th6ng g6m 2 �r�n�~�t� ghep P - N �r�~�t� 

gan nhau, �d�~� khi �d�i�~�u� �k�h�i�~�n� rn<)t �r�n�~�t� ghep eo nghia la Him thay d6i dong �d�i�~�n� 

�v�a�~� eua �r�n�~�t� ghep nay se lam thay d6i dong �d�i�~�n� ra cua �r�n�~�t� ghep kia. 

Nhung tranzito truang l<;li hO<;lt d<)ng dl,l'a �t�r�~�n� nguyen Iy �h�i�~�u� Ung truong �d�~� 
dieu �k�h�i�~�n� d¢ dan �d�i�~�n� eua tinh �t�h�~� ban dan nha tac dl;lng eua mQt lo;:ti h<;lt dan 
1<;\0 ra. Co sb ve:i-t ly ella tranzito truang l3. dong �d�i�~�n� �e�h�~�y� qua rn<)t rn6i truemg 
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ban diln c6 liel di¢n Ihay d6i duoi lAc �d�~�n�g� cua di¢n Intang thang g6c voi lop 
ban diln d6. Thay d6i cuang d¢ tntang so �I�~�m� thay d6i di¢n diin cUa lop ban 
diin va do d6 lam thay d6i dong di¢n di qua. di¢n Intang i1 day lam nhi¢m vu 
�d�i�~�u� �k�h�i�~�n� dong di¢n. Hay n6l each khac tranzito twang iil m¢t di¢n tra ban 
diln dU<lc �d�i�~�u� !chien bilng 1M. 

* Di)c diem eua tranzito lruong fa: 

�~� �D�i�~�n� tro van rat lan, tiI �v�~�i� megaOm d€n hang ch1;lc �m�~�g�a�O�m� 

- Cho phep lchuech �d�~�i� cAc ngu6n tin hi¢u cong su51 be. 

- Mdc �n�h�i�~�u� Dha nen chat lUQIlg lam vi¢c t6t. 

- Hi¢u U'ng nhi¢t di thea �c�h�i�~�u� nguQ'c so vai cae lranzito th6ng thuang, 
�n�h�i�~�t� d¢ lang thi dong di¢n giam chu khOng tang. 

* Phdn logi: 

- Tranzitor tntlmg dung chuyen ti€p P-N UFET) . 

. - Tranzitor tntang dung ti€p xuc kim �l�o�~�i�-�b�a�n� diln (MESFED. Co JFET va 
MESFET c6 cau true hoan toan gi6ng nhau, nhlffig m6i �l�o�~�.�i� co nhung U'U �v�i�~�t� 

rieng. 
- Tranzilor truang c6 c,!,c cita each di¢n (MOSFET) hay con viet tilt don 

gian hon lil MOST �h�o�~�c� MOS !cenh. 

* cJflg �d�~�m�g�:� 
Tranzito tnremg dugc nng d1;lng de khuech �d�~�,� �t�~�o� s6ng, ph6i hqp tco 

khang, nan di¢n co �d�i�~�u� �k�h�i�~�n�.� lam bl') nga.t di¢n c6 �h�~�n� che dong, cae �p�h�~�n� IU 
nha va cae ling d1;lng khac. 

2.2. Cae �l�o�~�i� tranzitor trllemg 

2.2.1. Tranzito truUng dungtitp gitlp PN (lFET) 

LJ' D 
• 

s P D G 
0 ___ '-; 

.... N s 
G .) 
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I-llnh 2-2-1. e,i'u tflO va ky hi¢u tranzitor truang 

* Call tgo va kf hi¢u quy uac (Hinh 2-24) 

Call �t�~�o� ella lranzitor nay g6m m¢t tam ban dan �l�o�~�i� P, ta khuech tan vila 
d6 hai lop ban dan �l�o�~�i� N �v�~� hai phla khae nhau (H'mh 2-24a). Hai lop ban dan 
lo:;ti N nay noi vai nhau t<;lO fa qtc �d�i�~�n� �k�h�i�~�n�,� ta gqi lit cl,fc ei'ta G (Gate), lOp 
ban dAn P l1ilrn giii'a hai lop han dan N gqi Iii kenh dAn. Voi each cau �t�~�o� nhu 
�v�~�y� ta co tranzito tiep giap kenh P. a hai �d�~�u� milt ella ban dAn �l�o�~�i� P, m¢t ben 
Iii cl!c nguon S (Source), m¢t Mn Iii qrc mang D (Deem). Nhu �v�~�y� tranzito c6 
3 e1!e G-D-S �v�~� hloh thuc n6 luang U'ng vOi 3 qrc ella tranzito luang qrc B-C­
E. Call �t�~�o� eua tranzito kenh N hoan toan luang tv (llinh 2-24b). 

* Nguyen !.y !elm vi¢c: 

(Ta khao sal �l�o�~�i� JFET kenh P dlfa vao do so suy fa JFET kenh N) 

Nguoi ta dung nguon �d�i�~�n� ap ngoai Iii UDS va UGs. Do lac d\mg eua cae di9ll 
tnrbng nay �t�r�~�n� kenh dan P xuit �h�i�~�n� rnQt dong �d�i�~�n� (dong di¢n tu) huang tit D 
tm S gQi la dong �d�i�~�n� qrc rnang 10. Dong c6 dQ 1611 tuy thuQc vao cae �d�i�~�n� tip Uos 

va Uos, VI d¢ dan �d�i�~�n� eua kenh N ph1:1 thu¢e vao dQ Ian eua hai �d�i�~�n� tru'lJng nay. 

�H�i�~�n� tugng xiiy ra trong JFET luang tt! nhu hi¢n tuqng tie'p xue P-N. Hlnh 
2-25 eho Ihay slf hlnh Ihanh lOp dien tfeh kh6ng gian nhu the nito, khi �d�~�1� di¢n 
ap vao 1hl n6 bi bien �d�~�n�g� nhu the nao. �M�~�t� dQ �d�i�~�n� 1kh trong l6'p nay nho nen 
gQi la lap nghco. Khi �d�i�~�n� ap phAn et!e nguqe eho tiep xue P-N cang Ian thl 
lap ngheo cang rQng va tiet di¢n eua �k�~�n�h� cang 16'11, nhu �v�~�y� tit!t di¢n eua kenh 
se �d�i�~�u� �c�h�~� thea di¢n tip philn et!e nguqc cua tiep xtie P-N. Khi �1�i�~�t� di¢n cae 
kenh thay deli 1hl di¢n tro eua kenh cflng thay d6i, c1:1 �t�h�~� dong di¢n ch<.ty trong 
kenh se 1hay d6i theo di¢n tip Uos va Uos. Nhu �v�~�y� ta chi can �d�~�t� rn¢t �d�i�~�n� ap 
nh6 Vos vao thai rna ta co the �d�i�~�u� khi€n duqe dong �d�i�~�n� 100 (tuy thuQe ket eiu 
eua timg lo;,ti JFET), philn Ian dung �d�~� khuech �d�~�i� tin hi¢u. 
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Th e6 the giiii thieh �d�~�e� tuy€n VOn - AmI'" khao sat khi UCFeonst (HInh 2-25) 

+ Khi chua cung cap di¢n ap �~�n� ngoiH, nghia HI. Uos=D vii Uso=O, hie oily 
cGng hinh thiinh lop nghco nhu tiep xuc P-N khi khOng c6 �d�i�~�n� ap phan qrc 
�d�~�t� vao, dQ day eua lap ngheo kh6ng d6i dqc thea chieu dai eua �k�~�n�h�.� 

+ Khi ta �d�~�t� �d�i�~�n� ap �v�a�~�,� chi xet vai mQt duang �d�~�c� trl1ng (U'ng vOi m¢t gia 
�t�r�~� eua U.S (UGs=const ). Uc,s se dam bao phan cl[c nguqc ello �t�i�~�p� xuc P-N, khi 
c6 UJS r6i nhl1ng UDS veln chua co thl dong IDs' van ha.ng 0, va he day eua 16p 
nghco se day han trong lruong h<JP U05=0. Ba.y gio ta lang di¢n ap UDS �l�~�n� 

nlllrng van nha han m('lt gia �t�r�~� �d�i�~�n� ap gqi 18. di¢n ap d.t kenh, ta lha'y LOp �d�i�~�n� 

Heh kh6ng gian (lop nghco) sc co de> dily thay ddi, ding di ve phia cl!c mling 
thllop ngheo cang day len, sa eli nhu �Y�~�y� VI di¢n ap phan cl,Tc nguqc d.ng �y�~� 

phia mling d..ng IOn. N6i each khac, d..ng �v�~� phia qrc mang thi kenh cang bi 
�h�~�p�.� Tiep �t�1�~�c� tang UDS Wn nfra d¢ r¢ng cua kenh ngay ding thu �h�~�p� cho den khi 
UDS = �U�~�,� thi hai lOp nghco tren va duoi �c�h�~�p� vao nhau a �d�i�~�m� trimg voi cl!c 
mang, ta gqi la di6m cat kenh ky hi¢u la P. Di¢n ap UDS ling voi �d�i�~�m� P nay gqi 
lit �d�i�~�n� tip cat. 

Tiep tl;lc tang UDS len nfra thi �d�i�~�m� P se dich dan �v�~� phia cl!c ngu6n, neu dq 
dai cua kenh dAn la L, 1 gqi la d¢ dai �k�~�n�h� cat, tlie la khi UDS tlIng len thi d¢ 
dai �k�~�n�h� cat I se tAng va dong �d�i�~�n� ch<;ly qua JFET sc hau nhu kh6ng dOi, bai 
vi khi tang UDS thi d¢ dai cua kenh ( tmh ttt diem P den qrc ngu6n ) s6 giam 
di, sl! lang va giam nay gan nhu bu trir cho nhau �n�~�n� dong di9n se gifr nguyen 
khOng dOi va hAng dong bao hoa, liie nay kenh �b�~� cal, nhllng sa (fi vAn co dong 
�e�h�~�y� tren kenh Iii do eae hat dAn phun tit kenh din iJ diem P (Iii diem tiet xtie 
voi vung ngheo) vao vung ngheo, hi¢n tuqng nay wang tl! nhu hi¢n tuqng xay 
ra trong tranzito luang cl!c. 

Khi tiep tl;lc tang UDS len nfra den ml!c nao do �d�i�~�m� P se trung vOi c1!c nguon 
luc d6 hi cat hoan toan, khi kenh bi cAt hoan toan thi ehe d¢ bao hoa eha'm dUt, 
den Luc d6 rna ta van �t�i�~�p� t!,lc ti1ng UD51en nfra se sinh ra �h�i�~�n� tuqng danh thung 
va dong lUc d6 lang vqt, �t�r�~�n� �d�~�e� tuyen Von- Ampe se ti'og voi diem 4. 
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* Cae dijc tinll cd ban: 

�~� �D�~�c� trung tInh ca ban ella IFET: 
+ D¢ dan ella kenh. 

+ �D�i�~�n� ap danh thung. 

+ �D�i�~�n� tn1 vao. 

+ �D�i�~�n� tra philn bo. 

+ Anh huang ella nhi¢t d¢ va SIf dich �c�h�u�y�~�n� clla �h�~�t� dan di¢n. 

�~� �D�~�c� trLIng d¢ng co ban ella IFET: Tan so cat va nhieu 

Nhu �v�~�y� muon tranzito lam vi¢c duqc thi Hln so lam vi¢efnh6 han tan so 
cat f·., (JFET kenh n C6tio' Ian �h�a�n�/�o�~�,� IFET kenh p, de tranzito �I�~�m� vi¢e duqc 
a litn s6 cao thi ta phai giam L tuc giam chieu diIi clla kenh) 

DQ nhieu ella dong do elfc dra G va nhi¢t sinh ra trong kenh dan. 

2.2.2. Tranzito truimg kim 1000i - oxyt - b6n ddn (MOSFET) kenh cam ung 

* ccru tqo va ki hi¢lI. (Iu'nh �2�~�2�6�)� 

- Cau �t�~�o�:� Gam 3 chat dn ghep If).i vai nhau I;), kim �l�o�~�i�.� oxyt vii ban dan. 
Clfe dra cach di¢n vai kenh bang m¢t lap di¢n m6i Si02 nen gqi III tranzito 
truang c6 clfc cl'ra caeh Iy IGFET. 

O"ing �n�g�h�~� �t�~�o� MOSFET lit tren m(it dO ban dan �I�o�~�i� p khuy€ch tan vito do 
hai lap ban dan khac �l�o�~�i� nong d¢lan n+, m¢t lap la clfc nguon va m¢t lap la 
clfC mang, sau do phll lap di¢n moi Si02 len tren �m�~�t� de ban dan p-, tren lap 
di¢n m6i mOl phu a khoang giUa hai lap khueeh tan nang dt) Ian n+ �l�~�i� phu 
tiep m¢t 16p kim �l�o�~�i�,� JOp kim �l�o�~�i� nay dung lam elle dra, sau do ta noi day 
dan ra bang cac day kim �I�o�~�i� ta se co 3 clfc G, D, S cung giong nhu JFET. �V�~�y� 

ta c6 tranzito twang kim �l�o�~�i� - oxyt - ban dan kenh n. ky hi¢u MOSFET kenh 
n. Tuong til ta cung co tranzito truang kim �l�o�~�i� - oxyt �~� M.n dan kenh p. 

�D�~� ph an biet hai �I�o�~�i� MOSFET kenh n va MOSFET kenh p c&n Iuu y: 
Neu de Ia chat ban dan co ndng de) thap �I�o�~�i� p (p-) thi MOSFET lit MOS­

FET kenh n. con neu lit lo"i n- thi MOSFET lit MOSFET kenh p. Vi deban dan 
co nang d¢ thflP nen �d�i�~�n� tro cua n6 100 va de duqc cach �d�i�~�n� vai cac clfc D,S 
va kenh. MOSFET ca ban khac vai JFET Hl cac �h�~�t� dan di¢n nam 6 vung sal 
be mijJ ban dan va nong d¢ cua d.c �h�~�t� dan nay phV thuQc vuo �d�i�~�n� twang do 
di¢n <ip a cllC ci.'ra qo ra. Vi �v�~�y� di6u �k�h�i�~�n� che dQ dan cua kenh ia dieu �k�h�i�~�n� 
nang dq clla �h�~�t� dan trong kenh chu kh6ng ph,H di<!u �k�h�i�~�n� tiet di¢n clla kenh 
nhu trong tranzito dieu �k�h�i�~�n� bang tiep xue p-n (JFET). 
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Hinh 2-26: Call {flO va nguyen tde /zOC;1l dqmg eua tranzilo MOS 

Tranzito truang �l�o�~�i� nay ca han Iii. dung lap dao cr gao bien giui cua �d�i�~�n� 

m6i va ban dan ncn con gqi Ul tranzito lruang MOS �l�o�~�i� dao. 

* Tharn s{/ chinh clla MO,-S'FET: 

- Di¢n dung eua c<fu true MOS. 

- �D�i�~�n� lip ngmJng. 

- Ho dan ella MOSFET �(�d�~�c� trlII1g cho 51! phI:' thu<)c ella dong �d�i�~�n� iDs vao 
�d�i�~�n� ap U,s). 

- Tan s6 d.t (tan s6 him �Y�i�~�c� qrc �d�~�i�)�.� 

Trong qua lrinh lam �v�i�~�c� �d�i�~�n� ap cr qrc cua lang thi se lam gi3.u �d�i�~�n� tich 
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b lap dao nen d6i khi con gQi la tranzito MOS �l�o�~�i� gib.u. C4c di¢n tich b lap 
dao c6 duqc do sl! cam 1hIg clla cac di¢n Hch trM diu b �p�h�i�~�n� kim �l�o�~�i� clla cl!c 
clla, nen gQi Iii tranzito truemg MOS cam rrng. 

- Tinh khOng 6n drnh khi lam �v�i�~�c� cua MOSFET: 

+ TrOi do nhi¢t dq. 

+ Do di¢n truemg gay ra. 

- Cac �h�~�n� che �v�~�t� ly clla MOSFET 

+ H<;I-Il che ve diGn ap ellO phcp c1!c �d�~�i� clla c1!c mang D. 

+ H<;I-n che do hiGu ting cal kcnh hoan toano 

+ H<;I-n che ve toc dQ clla �h�~�t� dan, vC cang suAt. .. 

* D(ic diem ca ball ella MOSFEI 

- DiGll tra vao Wn, d61a �c�l�i�~�n� tra clla lap �d�i�~�n� mOi aC1!c clla co Ion - 1015 Om. 

- DiGn dung vao lall han nhieu clla tranzito luang c1!c lam �h�~�n� che dQ laC 
dqng nhanh clla MOSFET khi lam vi¢c ache dq 1mh. Thuemg dung lam phau 
tll nh6 trong b9 ghi dtch (thai gian nha Hi thai gian luu di¢n). C6 �t�h�~� dQc/ ghi 
tin ttic trong khoang thai gian co nano giily rna th6ng tin khang �h�~� pha huy. 

- Lam vic;c 6n �d�~�n�h� han duai tae dqng clla mOi tmung xllng qllanh vi lam 
vi¢c bting cac �h�~�t� di¢n dan co ban. 

cau t<;to dan gian va chat lm;mg lam �v�i�~�c� cao han so vai tranzito luang cl!c 
nen sir dl,lng n)ng rai trong ky �t�h�u�~�t� vi di¢n tir so va ky �t�h�u�~�t� �m�~�c�h� t6 h.qp Co' 
Ian (LSI) va rat Ian (VLSI). 

- Tranzito truung mang mong (1FT) dung lam phan tll tich el!c Leong m<;l-ch 
t6 hqp mang mongo Tranzito tnrong mang mong (TFT) gi6ng IGFET. N6 pilan 
�b�i�~�t� vai MOSFET boi pbu<rog phap �c�h ¬�t�~�o�,� �c�h�C�'�t�~�o� bOi phuong phap nuoi dinh 
huang �h�o�~�c� boc hai trung chan kh6ng �l�i�~�n� tiep eac lap Siell mong cae �v�~�t� �l�i�~�u� 

khae nhau len mqt de cach di¢n. 

- Lam eae Uing Katol dung tranzito truemg MOS 1rong cac so' do t6 hqp 
nguai 1a che 1<;to lo<;ti tranzito truemg MOS bon �d�i�~�n� cl,l'c trong d6 c6 2 di¢n c1!c 
dieu �k�h�i�~�n�,� mqt cl,l'c nguon va mQt c1!c mango 

Tren hinh 2-27 mO tii nguyen tac hO'.l-l dqng clla MOSFET 
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Hilllz 2-27: M6 ld nguyen tde JlOflt d9ng nia MOSFET 

2.2.3. Tranzito trttimg co ktnh dlf.t sdn 

Blnh thuang tranzito trubng �k�~�n�h� cam lIng khi chua co di¢n ap a qrc eua 
thi kenh dan chua du,!c hloh thanh vii khi Ua, �t�~�n�g� thi n6ng d¢ �h�~�t� din trong 
kenh gH1U len. Nguqc �l�~�i�,� tranzitor trl.J'O'ng co kenh �d�~�t� san cung luang t1f nhlIng 
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khi chua co �d�i�~�n� ap a cvc clra (V<.;s = 0) thi kenh dAn da duqc hinh thanh khi 
�U�l�;�~� tang thl nong d¢ �h�~�t� dan trong kenh nghco di. 

Nguyen tac �h�o�~�t� d¢ng giong nguyen uk �h�o�~�t� d¢ng Clla tranzito trLIong 
kenh cam (Tng. 

2.3. �K�i�~�m� tra tranzito trutmg 
Do ki€m tra tiep giap GD va GS 

- Kiim tra tiep giap G-D: Dung dong he (thang XI0K) do �d�i�~�n� tra gifra hai 
qrc G va D (nh6 dao que do) neu kim kh6ng len (=00) thl t6t. Kim len lit tiep 
giap GD da bi �c�h�~�p�.� 

- Ki€m tra tiep giap GS: Ki€m tea wang tl! G-D. Kim kh6ng len (=00) thl t6t. 

- Thlr ti€p giap D-S: 

+ Tru6c khi do tiep giap D-S ta nen �c�h�~�p� cl!c G voi cvc S d€ dLIa FET ve 
�t�r�~�n�g� thai ngat, sau do mm do tiep giap D-S. Neu hai Un do ( co dao chieu ) rna 
kim dOng hO deu len thi chUng to ti€p giap D-S da bi chap (hong). Truong hqp 
den FET t6t thl chi co m¢t Ian �h�~�n� (que do n6i v6i D va que den noi voi S). 

+ Dung dong ho thang XI0K, que do co djnh b cl!c S, que den �d�~�t� vao cl!c 
D, hie nay kim dOng h6 khOllg len. 

one l1en 

�~�~�+�-�-�-�-�,� 
�~�+�-�-�-�'� 

Que db 

kim \.:hOng len 

Hinh 2- 28: Kie"m tra q(C D va S 

Di chuy€n que den sang cvc G sau do nhanh chong chuy€n que den �l�~�i� cl!c 
D, hie do kim dong ho se len (PET dAn) 

�~�U�D� 

�o�.�~� ChuY<!1I nhanh 

Que den 

kim len 
�:�-�:�:�:�:�:�:�:�:�-�~�-�~�-

Que d6 Que d6 

Hinll 2-29. Kie"'m Ira ci/e G va S 
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3. Tranzitor mCit ti6p giap 

Tranzito m!?t tiep giap khik tranzito thm'mg a ehO no chi g6m mOt lap tiep 
gilip P-N. Hlnh 2-30 �l�~� nguyen tac ella �l�o�~�i� tranzito �n�~�y�.� N6 g()m mOt kh6i tinh 
lhi! ban dAn N lam c,!c bazo (B). Hai dilu �l�~�y� fa B, va Ik. Dung phuong phap 
nong chay �d�~� �g�~�n� vao mQt tioh �t�h�~� ban dAn khac �l�o�~�i� �(�l�o�~�i� P) �l�~�m� thanh cl!c 
emita E. Hinh 2-31a 13. ky �h�i�~�u� ella �l�o�~�i� tranzito nay. 

,.....,B, 
E 

r---(P N + 
UB B, 

llillh 2-30. Trallzitor m¢t tiep giap 

B 

E E 

a b 
Hinh 2-31: Ky "iftt IOr;li tranzitor mQt fiip giap 

Cling co �t�h�~� cau �t�~�o� nguqc �l�~�i�,� kh6i tioh �t�h�~� P lam cl!c bazo' (B), ban dAn 
�l�o�~�i� N lam eve emita va ta co tranzito m¢t tiep giap ki hi¢u nhu hlnh 2-31h 

Chinh nha �d�o�~�n� �d�~�c� tuyen co �d�i�~�n� tra Am �(�d�o�~�n� AB) tren hlnh 2-32, tranz­
ito mOt �t�i�~�p� gi<ip c6 nhfrng U'ng d1:lng �d�~�c� bi¢t nhu �d�~� �t�~�o� �m�~�c�h� n6i sl! ph6ng 
�d�i�~�n� cho cae b<? nan di¢n c6 dil!u �k�h�i�~�n�,� chang �h�~�n� nhu tirislo se xct sau dAy. 
S" dO luong duong hlnh 2 - 33. 
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I, .. 
+ 

I 
I 
I 
I B 
L _____ �~�_�~�~� 

I 
I 

IIiIlI! 2-32: Doc tuytil Ii - A 

C 

+ 
u, • 

Hinh �2�~�3�3�:� Sa do tU01lg duang lranzitor mQl tiep giap 

Tranzitor m¢t lOp chuyen ti€p P-N co nhilng uu di<!m sau day: 

- Di¢n a p khOi phat 6n dinh 

- Dong dinh co gia tri thifp. 

- �D�~�c� tnmg c6 do<.tn di¢n tra am. 

- C6 khii nang cung clip m¢t xung dong IOn. 

Ngoai fa trong thl!C te con co tranzito m¢t lop �c�h�u�y�~�n� �l�i�~�p� P-N c6 �t�h�~� �l�~�p� 
trlnh dugc, n6 cho phcp �l�~�p� chuang tr1nh fa-t chinh xac cae �t�r�~�g� thai dan va 
khoa eua tiristo hay eua triac. 

4. TRANZITO bon eve. 

Olu ti,lo ella tranzito bon qrc (hinh 2-34a) dl!a �t�r�~�n� lOl;li tranzito ba c,!c 
thuang. ngoai qrc hazo co ban Bl c6 �t�h�~�m� qrc bazo ph\! thu hai Bl. Cach noi 
day thea sa do c1!c bazo chung eua tranzito bon cl,l'c ve �t�r�~�n� hinh 2-34b. 
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1.,. 

• 
R. R, 

T. B, 
lIBn 

E R. 

ho K 

• 
+ 

�~�R�3� u. c, 
a 

B, 
C 

E 
R 

+ B, 
U U 

-=- Us. Uc r b +T 
Hinh 2-34: Cau 190 va each nol day Clla Iranzilo bon qrc 

Ngoai hai �d�i�~�n� ap ngu6n UEll va UCn, sa d6 nay con dung ngu6n philn cl!c 
cho hai cl!c baza UBn. 

Do nguon philn cl!c Ua �d�~�t� vao BI-B2, dong di¢n dch da 56 qua mien 
baza �b�~� day xu6ng phfa duai, di vao gan qrc baza Bl. �D�i�~�u� nay dan d€n �v�i�~�c� 

giam ti€t �d�i�~�n� dan di¢n giUa cl!c baza va Cl!C colecta, va do d6 giam nha �d�i�~�n� 

dung ki sinh gop baza Coc. Nha �v�~�y� tranzito nay nilng cao duqc giai �h�~�n� t:in s6 
lam �v�i�~�c� co the tui 100-200 MHz. 

Do ca.c �d�i�~�n� tich da s6 b! dJy xu6ng g<in qrc baw co ban BI nen dong 
di¢n bazo h tang len so v6i tranzito thuang. K€t qua Hi �h�~� s6 khu€ch �d�~�i� b! 
giam di, chi �v�a�~� khoang 0,8. Bu �l�~�i� sl! giam kha nang khu€ch �d�~�i�.� tranzito nay 
cho phep lam �v�i�~�c� duqc a tan s6 �c�a�~�.� 

78 

IV. cAc LINH �K�I�~�N� nAN DAN NHIEU CHUYEN TIEP P·N 

1. Tiristo 

TIristo la m(H �c�h�u�y�~�n� �m�~�c�h� c6 dieu khi6n, khi ch!u m¢t �d�i�~�n� ap nguqc. n6 
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se dong v6i �d�i�~�u� �k�i�~�n� La �d�i�~�n� ap nay phai vuqt qua mQt gia tri xac dinh nao do; 
con khi philn Cltc �t�h�u�~�n� n6 cUng d6ng, nhl1t1g neu c6 m¢t xung dong tac d¢ng 
vao qrc �d�i�~�u� �k�h�i�~�n� gqi la dla (G-gate) thl no se dan; nguai ta n6i no da dugc 
moi. N6 LuOn LuOn dugc moi chii'ng nao rna dong qua n6 LOn han gia tri cua 
dong duy td. 

�V�~� phuang �d�i�~�n� L9 �t�h�u�y�~�t� c6 hai �l�o�~�i� tiristo: tiristo �L�o�~�i� N va �L�o�~�i� P 

1.1. C;lu �t�~�o� 

�C�~�u� �t�~�o� cua tiristo (hlnh 2-35a) g6m c6 4 lap tinh the khilc �l�o�~�i� �d�~�t� �l�i�~�n� 

nhau theo trloh tl! P-N-P-N. Hai Lap ngoai gqi La hai mien phat (emita), �m�i�~�n� 

ph.t P gQi �I�~� an6t A, con �m�i�~�n� ph.t N gQi 11\ cat5t K. Hai lOp giiia gQi 11\ �m�i�~�n� 

g6c (baza). Tiep giap giiia hai �m�i�~�n� g6c gQi Iii lap g6p (colecla), con tiep giap 
giila mOi �m�i�~�n� g6c vii �m�i�~�n� pMt gQi 11\ lap phal. M¢t trong 2 �m�i�~�n� g6c dugc 
dua ra ngoili thllnh �d�i�~�n� c\lc thu 3 gQi Iii cUe �d�i�~�u� khien O. Neu c\le �d�i�~�u� khien 
a �c�~�n�h� cat6t thi tiristo c6 k( �h�i�~�u� nhu hinh 2-35b va gqi la tiristo �L�o�~�i� P. Nguqc 
�L�~�i� �n�~�u� cl!c G a �c�~�n�h� an6t thl tiristo thu<')c �l�o�~�i� N va co kf �h�i�~�u� nhu hlnh 2-35c. 

�T�I�~�p� giap g6p Jg 

�M�i�~�n� plu1t an6t 

A 
�m�i�~�n� mi&1 
,50 ,50 

p N p 

Ti€p gj,1p an6t J. 

aJ 

�M�i�~�n� pM.t cat6t 

K 

N 

Ti€p giap cat6t Jk 

bJ 

K 

Hinh 2-35: Cdll 1(10 va ky hi¢u cua tiristo 

G 
cJ 

De che tao tiristo �l�o�~�i� P, dau tien ngubi ta dung phuang phap hgp kim d<l 
che �t�~�o� tranzito �l�o�~�i� PNP tiep �m�~�1�.� Sau d6 dung phuang phap khuech tan d<l 
phu �l�~�n� �t�n�~�n� cl!c gop cua tranzito m<')t lap Mn dAn �l�o�~�i� N �d�~� �t�~�o� thanh cl!c phat 
thu 2 La cat6t. Con cl!c ph<it ban dau se La an6t, cl!c g6c ban doiu La cl!C �d�i�~�u� 

�k�h�i�~�n�.� D6i vai tiristo �l�o�~�i� N thl dau �t�i�~�n� �c�h�~�t�~�o� �l�o�~�i� tranzito tiep �m�~�t� NPN, r6i 
phu len tren cuc g6p m6t lap dan �l�o�~�i� P �I�~�m� thilnh an6t. C\lc ph.t ban dou Iii 
cat6t, cl!c g6c ban dau La cl!c �d�i�~�u� �k�h�i�~�n�.� 
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LOp ti€p giap gop con �l�~�i� �l�~� ti€p giAp �d�i�~�u� khien JG, lOp ti€p giAp phAt qnh 
cat6t con g9i la ti€p giap a061 Jk, lap ti€p giap phat c;mh an6t con gQi IA ti€p 
giap a06t lA' 

Tiristo c6 �d�i�~�u� �k�h�i�~�n� co hai 10<;11: tiristo chi �d�i�~�u� �k�h�i�~�n� duqc khi rna den vA 
tiristo �d�i�~�u� �k�h�i�~�n� duqc d.. khi ta.t va khi rna den. 

1.2. Nguyen Iy lam �v�i�~�c� elm tiristo (moh 2-36a) 

Gifi'a an6t va 1:at61 co nguon an6t U"" va .di¢n tra tiii R" 6 gifi'a qrc �d�i�~�u� 
�k�h�i�~�n� va ca t6t c6 di¢n ap dieu khii'!n Uc.' dong di9fi qua 1iii lil L, dong di¢n qua 
eve G lil Ie-, va dong di¢n kal6t lil IK 

Vi co �t�h�~�m� qrc pM .. t thti' hai �n�~�n� tiristo duang v6i hai tranzito n6i phuc hqp 
(hmh 2-36b). 

" 

+ 

+1 
E P 

( B N 

C P 

80 

A 

p 

1---,----..... -1 3 

G 

(\- w)i .. , 

Ie 

N 

" Hinh 2-36a: Nguyen ly Jam vi¢c ella liristo 

A 

• 
3 

C N 

2 2 
B P 

1 

Q ) , 
t kOl 

E N 

t ... G tJ K 

Ifinll 2-36b: K:y hi¢u va sa do luang dUO'flg 

_I-

'" 
K 

2 

km 

t 
Q, 

+ 

UJ>: 

-
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Hlnh 2-37 ve 4 duang d;;te tmh:duang �l�i�~�n� net U'ng v6i cae IG =0, eon cac 
duong net dll1 Iffig vai cae Ie. khac nhau I,; dmg Ian lhi �d�i�~�m� rna den cang �d�~�c�h� 

chuy0n ve dilim kh6ng. 

In 
III 

II 

llinh 2-37. iJi;i(' tll:,>'ell \ --;\ 

1.3. Cae thong so ea ban 

1.3.1. Cae thong so'lfnh 

u, 

- Di¢n ap quay lra l<;li �h�o�~�c� la �d�i�~�n� the rn6i Urn khi chua c6 tin �h�i�~�u� �d�i�~�u� 

khi6n b c1!c G 

- Dong rn6i tuang c1uang v6i di¢n ap rn<)i. 

- Gia �l�r�~� di¢n trb tUCing dU<lllg. 

- Di¢n ap nguong ,'1 tr<;lng thai d6ng. 

- Dong & lrl;lng thai dong. 

- Dong duy trl c1!e �t�i�~�u� co nghia la neu dong anot he han dong nay Ihltiris-
to se hi thao m6i. 

1.3.2. Cae thong s6 d{mg 

- Tac d<)ng cua di¢n the dicu khi0n. 

- Tac dy.ng vc dong dicu khi0n c6 nghla la rnlli tiristn sc Wang !lug v6i rn()l 
xung dong lac ch)ng co hi6n dl') va �c�h�i�~�u� dili x:k �d�~�n�h�.� 

- Thai gian rnoi: Chfnh lil. khoang thai gian tre khi dong qua tiristo chua 
duqc xac �l�~�p�.� N6 phy. thm)c rat rn<;lnh �v�a�~� hien d(> ella dong eua. 

- Thai gian than rn6i: La khOllng thai gian can thiet �d�~� tiristo lay l<;li di¢n 
dung khoa theo chieu �l�l�l�U�~�1�1� sau khi c6 dong huemg til anot sang kat6t. 

HI 
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Hi¢n nay co rat �n�h�i�~�u� lo<;\i tiristo voi dong tit vai rniliarnpe (rnA) tai 
S6000A, c6 �t�h�~� chiu dU<;Ic �d�i�~�n� �t�h�~� dEn IO'V 

Tiristo dugc U'ng dl:mg �n�h�i�~�u� trong ky thu;)t ban d<in �m�~�n�h� �d�~� thanh �i�~�p� cAe 
sa do nan �d�i�~�n� c6ng suat Lan, d.c so do tl! d(>ng khong che trong �t�r�u�y�~�n� d¢ng 
�d�i�~�n�.� �T�r�~�n� ca sa ban dan silic, nguai 1a san xuat duqc cac 1iris10 c6ng sua"t iOn. 

Ngoai ra trong thl!c te con eolo<;\i tiristo.GTO, day la Lo<;\i tiristo co toe dO 
ho<;\t c1¢ng rat nhanh, khOi phat nho cac xung duang va khoa nho cae xung Am 
tac d¢ng �l�~�n� m¢t c,!e luoi. 

�H�i�~�n� nay nguoi ta da san xuat cae 10<;\i GTO co cac tb6ng s6: 
�V�,�~�,�(�T�h ¬�d�i�n�h� Hlp lai cua GTO) 600-800-IOOOV voi dong IO-IS-2SA. 

V"" IOOOV-1300-ISOOV voi dong 2.2 va 6,5A. 
1.4, PhOto tiri,to 

Trong Hnh ki¢n nay, s,! moi duqc th,!e hi¢n bJ.ng m(>t dong anh sang dan 
toi nha m¢t sqi Quang �(�l�i�~�n�,� chum sang sinh ra d.e �e�~�p� �d�i�~�n� tiI-lo trong trong 
tinh �t�h�~� �d�~�t� duai ctta 56 ehicu sang. �D�~� khai phat (moi), can co cUCmg d¢ sang 
c,!C lieu; cuong dO sang nay giam khi �d�i�~�n� the anot tilng. M;)t khac, huoc song 
eua anh sang toi ding anh huang toi s,! khai t<;\o. 

PhOtO tiristo co ich Iqi rat Ian khi nguoi ta muon nghien cU'u sl! cach di¢n 
hoan toan gili'a �m�~�c�h� �d�i�~�u� �k�h�i�~�n� va �m�~�e�h� chinh. Chung duqe stt d':lng trong eac 
m<;\ch �k�i�~�m� tra Quang �c�1�i�~�n�,� dieu �k�h�i�~�n� va �c�h�u�y�~�n� �m�~�c�h� bang Quang hqc .. v ... v. 

2. Cae �d�~�n�g� �e�~� ehlnh IlI\J co ea'u true bon lap khae (TRIAC vii aIAC) 

2.1. Triac 

Do l1i m¢t tiristo luang hlI<mg, vi �t�h�~� n6 bieu �h�i�~�n� m¢t tr<;\ng thai OFF va 
ON khi e6 di¢n the duang �h�o�~�e� am lac dl,mg vao anot. 

Do Iii linh ki¢n co 6 LOp ban deln, vi �v�~�y� co 5 LOp �c�h�u�y�~�n� tiep P-N dng voi 
3 �c�h�u�y�~�n� tiep doan m<;tch. No c6 hai cl!c Al Al va m¢t cl!c cua G. 

oru true, so do luang duang va �c�1�~�c� tuycn v6n-ampc eua 1RIAC dU<;1c trinh 
bay tren hlnh 2-38 
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I linh 2-38: Ky �h�i�~�l�l� va sa do tltang duang ella Tride 

Tir sa de> tmmg ducmg co the! thay nlng TRIAC tuang duang voi hai tiris-
10 melc song song chung qrc G. VI tuang duang voi hai 1iristo mac song song 
nguqc �c�h�i�~�u� eho �n�~�n� hai cl!c ella no kh6ng the! gQi Iii an61 va ca16t rna gqi Iii 
Al va A!. Khi di¢n th6" cl!C G duang so voi AI, qre Al cOng duang so v6i AI, 
ca.e trallzito luang (htang Q, va Q4 rna. Trong lruCrllg hqp nay Al dong vaL tro 
anot. con AI dong vai 1m eatot. Khi qrc G va AI co �d�i�~�n� the duang so voi Al 
lranzito luang duang QI va Ql rna, khi ay AI d6ng vai tm an6t con A1 dong vai 
1ro cat6t. Tir d6 thay ding TRIAC dan di¢n theo d. hai ehieu. 

Sa do kh6ng ehe dung TIUAC duqe trlnh hay tr6n hlnh 2-39. Chu y 
rang ki �h�i�~�u� �m�~�c�h� ella TIUAC Iii to hqp ella hai ki �h�i�~�u� tiristo. Trong khOiing 
Ilua chu ki duang ella �d�i�~�n� ap �(�t�~�t� vao diot n duqe ph an c1,I'c �1�h�u�~�n�,� diot D1 
ph an e1,I'c nguqc va cl!c G duang so voi el!c A1, �d�i�~�u� chinh RI SC kh6ng che 
duqe di0m hat dau rna cua TIUAC. 
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�N�g�u�y�~�1�1� 19 lam vi¢e eua TRIAC gi6ng nhu eua hai tirislo mac song song 
ngu<Je �c�h�i�~�u�.� qua trinh �v�~�t� 19 xay ra trong timg nhanh ella TRIAC hoim tOtln 
tuang u,r nhu trong lirislo eho ncn khOng can �n�~�u� �I�~�i� a day. 

G 

! Iillh 2-39: S(I dJ klu'/ng clte'dt'tng [ride 

'" (rllg d1.LlIg: 

Cae lO,,"i linh �k�i�~�n� nay duvc (rng �d�~�n�g� nit rQng faL trang �d�i�~�n� til va �d�i�~�n� ky 
�t�h�u�~�t� nhu: ki6m Ira va �d�i�~�u� �k�h�i�~�n� �v�~�n� toe ella mOta di¢n, �k�i�~�m� lra va �d�i�~�u� 
khi6n �n�h�i�~�t� de? ki6m ira va dieu �k�h�i�~�n� euang d() ehi€u sang va lam �m�~�e�h� quet 
trong man hlnh TV..v .. v. 

2.2. Diac 

V C �m�~�t� eau t""o DIAC hoan loan gi6ng nhu TIUAC nhlffig khong e6 sl! 
kh6ng eh6 ella G. DIAC duge kfch mb bang each nang cao �d�i�~�n� ap �d�~�t� vao hai 
el!c. Ki �h�i�~�u� �m�~�e�h� va d;).c tuycll v6n-ampc eua DIAC dugc trlnh bay tren hlnh 
2-40. Khi �d�i�~�n� ap �d�~�t� vao cae di¢n cl!c Ion han U\O hay UB() diae sc dan dong IOn. 

I 

Ui\A 

! iiI/ii 2--10: Ky hi¢lI ru dr;ie tUyeil r- A 
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2.3. Diot bon lap 

Diol hon lop con duqc gqi Ia diul Soc-lay (Shockley), �v�~� m<)t diu t",o wong 
dlI<1ng tiristo nilltng khOng co cl!c kh6ng che G. Diot duqc kkh rna hang each 
nang cau �d�i�~�n� ap �t�r�~�n� hai cl{c ella di6t (VlIqt qua �d�i�~�n� ap rna �t�h�u�~�n�)�.� �D�i�~�n� ap 
mi'r �t�h�u�~�n� eua diat bOn l{rp wang (rng vai �d�i�~�n� ap (1<1nh thung �t�h�u�~�n� ella tiris­
to. DOng C\!C ti6u chay qua diot khic"n eho �d�i�6�~� ma (Is), Dong ghim In va di9fl 
tip dan �1�1�1�U�~�n� UF ella dial hon lop cung wang tI,l' nhl! trong tiristo. Di6t bOn lop 
doi khi con gqi Iii. dinisto (chi dl:mg Cl;I chinh ilfU c6 khong che 2 cl,fc). 

M()t lrong nhfrng ung dl:mg ph6 hien nha:t ella diot bon lap Ia dung n6 d6 
l<.t0 ra £lao d{)ng rang ella. 

Neu diot hon lOp nay dugc ghep song song va nguqc chicu sau d6 �d�~�t� chung 
�v�a�~� 1TI(l1 YO hqc la sc £luge dial bOn lop hai chieu. Nguyen 1:9 lam vi¢c ella diat 
hon 16p hai chicu ding Wang tl! nhu diot hon kip mQt chicu vua �k�~� Lren, nhlIng 
do ghcp hai diol nguqc chicu nhau cho nen n6 dan �d�i�~�n� d. hai chicu. 

Cong Oie silic m<)l chicu va hai chicu co ki �h�i�~�u� �m�~�c�h� nhlI hlnh 2-41, lhl!c 
chat chi Iii diol hon 1(1p mQl chicu va hai chicu c6 them cl!c ella G. 

Ngoai ra eau lnle lx,n lap tlIang tl! nhu cau truc tiristo nhlmg c6 hai cl!e Clra 
G va lam �v�i�~�c� <1 che dq d6ng ma cfing duqc gQi la e(mg tac silic. Vlla cau true 
b6n 16p cho nen sO dt> llIffilg dmmg eua eOng uk silie cling gi6ng hC;l nhu liristo. 

) 
G 

u,-\.-\ 

llillh 2--11: K.v hi¢ll va d(ic luye'n r- J\ 

v. M(rr so LINH �K�I�~�:�N� BAN DAN KHAC 

1. �£�)�i�~�n� Ird �n�h�i�~�1� (Iecmislo) 

Nhu ta dJ nghicn cuu a �t�r�~�n�,� dQ dan �d�i�~�n� cua han dan phl! thuQc vao �n�h�i�~�t� 
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de). Khi �n�h�i�~�t� d<) tang, �d�i�~�n� dan ella ban dAn tilng va muc ta.ng rat tOn. Chang 
�h�~�n�,� (j �n�h�i�~�l� d<) tllUong, khi tang 1°C, di¢n dan tilng 3-6% va khi ta.ng l()()oc 
di¢n dan eo �t�h�~� tang tOi 50 �l�~�n�.� Nguoi ta ting dl,lng 1mh chat nay �d�~� t<;Lo cac 
�d�i�~�n� tra eo �l�r�~� s6 bien d6i theo �n�h�i�~�1� d<), gQi 13. �d�i�~�n� tra �n�h�i�~�t� hay tccmisto, hlnh 
2-42 trmh bay cau tl;1o ella tccmisto. 

Xung dong A 

G" U.IL Q, 

Xung ma Xung ma G .. \ 

Q, GK 

Xung dong K K 

Hiull 2--12: K.y hi¢u wi cUll t(fO termisto 

�D�i�~�n� dan ella kim �l�o�~�i� eOng bien d6i then �n�h�i�~�t� d<) va gi8.m xu6ng khi �n�h�i�~�t� 

d<) tang, nhung �h�~� s6 �b�i�~�n� d6i nht) hem ella ban dan �n�h�i�~�u� �I�~�n�.� Khi �n�h�i�~�t� d<) 
bien thi0n �d�i�~�n� lra ella Tcemisto han thln thay dOi m'.l-nh hem �n�h�i�~�u� hin so vai 
teemisto kim IO<.J.i. 

Tccmisto co rat �n�h�i�~�u� ling dl,l11g trong c6ng nghi¢p. Ml)l ung dJ,l.ng ph6 hien 
la dung �d�~� do �n�h�i�~�t� d<). Nhi¢t ke teemislo co gi6'i h<.J.n do r<)ng, d<) nh<.J.Y cao, 
eau �t�~�n� g<.lO nh9, thai gian sir dl,lng lau. KN hqp tcemisto vai Ix'> �d�i�~�u� chinh tl.! 
d<)ng sc thl.!e �h�i�~�n� �v�i�~�c� duy trl nhi¢t de) kh6ng dOi cho cac thiet h! nhi¢t (tt! 
d<)ng dieu chinh nhi¢t d<». 

2. Varisla 

Varisto la di¢n tra ban dAn kh6ng duang lhang, gia 1rj di¢n tra ella n6 phl,l 
lhue)c van dong di¢n �e�h�~�y� qua. �V�~�t� �l�i�~�u� lam ra Varisto la eachua silie, hCJp kim 
ella cae nguyen 16 nh6m III va V trong bang h¢ th6ng tuan hoan MendClcep. 
SI! lhay d6i di¢n tra khi dong �d�i�~�n� eh<.ty qua n6 e6 lien quan den eau true hl;1t 
�V�~�L� chat, lien quan dcn cae qua trlnll �v�~�t� ly khae nhau trong varislo (st! bicn 
dOi �d�i�~�n� tra ella khe tiep xuc gifra cae h<.t1, sl! thay dOi clla d<) dAn �d�i�~�n� ella lap 
axil tren be �m�~�l�.� .. ). 

R6 

�D�~�e� tuyen Von-Ampe ella varisto duqc �b�i�~�u� thi a hlnh 2-43. Ta co quan �h�~�.� 

1= BU 
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6 day B Iii �h�~� s6 phl;llhuQc vao �V�~�l� li¢u va eau true eua varisto. 

{J_U dI _R, 
-j du-R; 

J3 la �h�~� s6 kh6ng duollg thling eua �d�~�e� tuyfn von-ampe, m¢t tham s6 quan 
tr9ng nhAt eua varisto trong do Rn 1a di¢n trb mQt �e�h�i�~�u� va Rd la di¢n tra vi 
phan eua varisto. Gia lr! eua h tuan thea �d�!�n�h�·�l�u�~�t�.� b 

(J=I+-JU 
2 

Trong d6 h la hang s6 kh6ng duang �t�h�~�n�g�.� Ngoai ra varisto con eo nhUng 
tham s6 �d�~�e� tfl1J1g eho sl! lam �v�i�~�e� eua varislo fa �d�i�~�n� ap gidi �h�~�n�,� dong diGn 
giai Iwn va cOng sWlt �t�i�~�u� hao eho phcp eua varisto. 

Varisto duqe dung trung cae m':lch bao �v�~� qua lip, eac �h�~� th6ng 6n dinh va 
�d�i�~�u� ehinh ve �d�i�~�n�.� 

-40 

3_ Pin ap �d�i�~�n� 

-20 

20 

15 

10 

5 

-5 

l(mA) 

h 

20 40 

Hiflh 2--13. Di!c lllyell V-A 

Co mQt s6 tinh �t�h�~� ban dan nhu thl;leh anh, titan, hari, ph6tphat, amOni ... eo 
�d�~�c� tfnh la khi hi cp thea mQt phuong nao d6 thl sinh ra cae di¢n tfch trai dau 
tren hai �m�~�t� �b�~� ep cua tinh �t�h�~�.� D6 HI. �h�i�~�n� tuqng ap �d�i�~�n� do Pie va lac Quyri 
11m ra. Nhu �v�~�y�,� cOng can ll!c ca h9C lam hien d<;lng tinh �t�h�~� da duqc �c�h�u�y�~�n� 

thanh nang luqng �d�i�~�n�.� N€u lam bien �d�~�n�g� tinh the theo each keo thl di¢n ap 
- ap �d�i�~�J�1� ciing sc xuat �h�i�~�n� nhlIl1g nguqe chieu v6'i khi cpo 

Giai thich sa luqe �h�i�~�n� tuqng nay nhu sau: �M�~�n�g� tinh �t�h�~� cua cac ch.lt co 
Hnh ap cfi¢n gam cac ion duang va am. Khi chua chiu tac dl;lng cua 11!c, cac 
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ion so1p xcp d6i xung va toan th0 m<;lng linh th0 trung hoi! vc �d�i�~�n�.� Khi hi 11!l: 
uk (iI,mg lam hicn d<.tng, thl dl: ion hi djl:h ehuy6n khoi vi trf can hang �d�i�~�n� 

tfeh, va do d6 lam xuat hi¢n di¢n Hcll tnti dau b hai phia hi lac (il:l11g ll!c. Ll!c 
t<1e dl:mg cang m<;lnh thl di¢n 1feh xuat �h�i�~�n� cang nhicu, IUC di¢n ap cang Ion. 

Ung dl:l11g hi¢n ll!<mg nay, nguai 1a chc 1<;l0 ra dc (i1:lI1g cl,l hicn d6i d.c dao 
d(mg c<1 h<.lC thanh di¢n gqi la pin ap di¢n. 

No e6 the lam he) cam hien <10 do euang d() ll!e, do va eh<:lm, clcm cac va 
�d�~�p�,� cluing hi..ln de do s6 IU(ing cae thien th<;leh va eh<;lm vao v¢ tinh nM.n t<;lo 
hay tren quy d<:lo. 

VI. cAe LINH �K�I�~�:�N� QUANG - �m�~�:�N� ni 

1. Nhfrng khai �n�i�~�m� chung 

M<)l Iinh ki¢n han dan co kha nang hap thl,l �h�o�~�c� phat x<;l song anh sang dm.re 
g<.li la linh ki¢n Quang - di¢n 111. Cae linh ki¢n IO<;li nay dU(ic ehia lam hai IO<;li: 

• Neu l:huydn d6i anh sang 11m dm.rl: thanh cae d<;li lWing di¢n, thl linh 
ki¢n <16 duq'l: gqi la Iinh ki¢n phat hi¢n Quang h<.)l:. 

• Neu phat ra 1ia s(lIlg khi cung cap nang lU(ing di¢n eha no, 1hllinh ki¢n 
d6 dW1l: g<.li lil. linh ki¢n phat x<;l Quang hqe. 

Trong m<)t linh ki¢n Quang - di¢n tlr luOn luCm co sl! 1rao d6i nang 'Iu<.mg 
gilra tia s6ng (anh sang) va �V�~�l� chat (v;).t lieu han dan). Tia s6ng duqc �d�~�c� trung 
hang huae s6ng, con han dan duqc �d�~�c� 1rung hang de) r(mg vung cam �E�~�.� 

Khi v;).t Ji¢u han dan duqe ehieu sang, cae phOtO e6 1h0 hi hap thl,l �h�o�~�e� 

khCmg, tuy thm)e vao huae s6ng cua tia sang chicu X<;1 va �V�~�1� Ii¢u han dan. 

+ Neu EJ>1l = h < Et = E· _. E\- thl ph(110 khOng hi hap thl,l. 

+ NC'u EI'I. = �E�~� thl phC)tC) hi hap 1hl,l va sinh ra �e�~�p� �d�i�~�n� Ill' 10 tr6ng. 

+Neu EI'11 > Er. thl cae �c�~�p� di¢n 111 il') tr6ng duqe 1<;10 ra, dm phan nang 
IU9"ng du sc ehuy6n 1hanh nhi¢t nang lam n6ng �v�~�t� li¢u han dan. 

M9t �v�~�t� li¢u han dan chi e6 th6 hap 1111,1 ho<"j.e phat X<;l m()t s6 tia sang nh£11 
djnh g9i la �d�~�e� trung ph6 cua no. 

2. Cae linh �k�i�~�n� phat �h�i�~�n� tia s6ng 

Day la de linh ki¢n c6 kha nang phat hi¢n m()t tin hi¢u Quang h9l: 
hang dc qua trlnh di¢n. D6 la 10' hao Quang dan ph010 diOt, pin �m�~�t� 1rai va dc 
IO<;li khae. Phd cua cal: tin hi¢u nay trai llr micn hong ngo<;li xa d(;n tia cl!e tim. 
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2.1. Tc bao Quang �d�~�n� (bay dU'qc gl?i la Quang �d�~�n� - Quang �d�i�~�n� tra) 
Du6i sq chicu sang, trcn �h�~� �m�~�t� han dan co tl16 t<;\o ra cae �c�~�p� �d�i�~�n� tir- Ie, 

tr6ng. Cae hl;l-L t,h tlu vira duqe t<;\o ra nay khucch tan vao trong va hi tai hqp. 
Cac hl;l-t l,ij nay lam thay dOL de) dan di¢n cua han dan. Do �v�~�y�,� neu d<).t m(H �h�i�~�u� 

�d�i�~�n� the' (1 hai dau thanh han dan thl dong �d�i�~�n� s0 tang. 

Tu)' thcn �n�h�i�~�m� vI,! eua chung llgui1i ta da ch.e tl;l-o quang �d�i�~�l�l�t�r�b� tu nhUng 
�v�~�t� Ji¢u han dan khac nhau: SClClli, suint chi, sulfit hitmuyt va aulrit catmi. 

Phu'Hng phap chc �t�~�o� Quang di¢n tra nhl! sau: �t�r�~�n� phicn each di¢n I (xcm 
h1nh 2-44a) ta phu Wp han dan 2 hang each hoc hai Lrong chan kh(Jng. Tren l6"p 
2 "!.it hat. cl!c Liep xuc 3 hfing kim IOl;l-i de n6i Quang di¢n Lra v6i m<;\ch ngoai. 

Blnh 2-44h va c trlnh hay cau q.o cua Quang di¢n trb suirit chi (C-AI). 

Kimloai 

@ 

�~�-�-�{� ,,' \ }-_...J 

Eq �I�I�I�~�I�I�~�I�I� 
�/�~�-�-�-�-�-�-�~�I� 

IJiIl/! 2--+-+: Ca'u Iflo quallg di¢n Ira 

:)< Oie tham s6 co han �d�~�c� tnIng eho quang diGn tra g6m co: d<) �n�h�~�y� tich 
phan, swtt d<) nh<;\y tich phan, va Rt6i. 

+ DO nh<;\y tich phan eua Quang di¢n tn1 la t1 s6 dong di¢n I trcn quang 
Lh(mg F sinh ra n6 lIng v6i tri s6 di¢n ap danh �d�~�n�h� U eua nguon di¢n ngoaL. 

+ Suat d¢ nh<;\y cua quang di¢n tra Ung voi khi Quang dic;n tra chua duqc 
chicu sang va di9n ap U eo trj sO' danh djnh. Thuong Rt6i co gia tr! (0,2-0,5) 
MO khi do dimg di¢n t6i co gia trj nIt nhi). 

[..()l;I-i quang di¢n tri'i ehc Ll;I-O �h�~�n�g� sulfit ehi co Rt6i = (1 ° -100) KQ; chc L<;\O 
hang sulrit canmis, sul1it hitmuyt h01c Tali gia �t�r�~� Rt6i len toi vai MO. Khi 
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chieu sang, �d�i�~�n� tra t6i giam nho Lit (3 -5) Ian, con dong �d�i�~�n� sc lang len tuang 
ti'ng. Moi l0<:l-i quang �d�i�~�n� Lra chi nh;;ty cam vai �m�~�t� phan nhat dinh cua phO anh 
sang. 

Quang �d�i�~�n� trb thuang c6 �d�i�~�n� tra t6i tu I d€n IOOMD., di9n tra chicu sang 
tu 300 den 3KQ. Tuy nhien can chu y den quan 1mh cua linh kit;n: di¢n tn)- t6i 
duqc xac �l�~�p� ngay sau khi tilt ngu6n sang 1 �p�h�~�t� trang khi �d�i�~�n� tra chicu sang 
duqc Lhiet li)p nhanh hon. Tan s6 cat cua quang dAn luang d6i thap (ca 20Hz 
den 1KHz). 

2.2. Den quang �d�i�~�n� chloh htu 
Dcn quang di¢n chinh htu. Hi nhii'ng dl:'ng c1,l ban dan ll! t':lO ra �m�~�t� suc �d�i�~�n� 

dQng khi chiu lac d1,lng cua anh sang. 
Chung co ket cau tucmg tl! nhau, chi khac la hlnh d;;tng kfch thuac, �v�~�t� li¢u 

ban dan ban dau, phuong phap t;;tO �d�i�~�n� cl!c, cong ngh¢ ehe t;;tO lap chan V.v .. 

Tu)' theo chC'dQ lam �v�i�~�c� den quang �d�i�~�n� chinh hru co �t�h�~� thl!c �h�i�~�n� �n�h�i�~�m� V1:l: 

- Ngu6n phat quang di¢n nghia la ngu6n suc �d�i�~�n� d<)ng t':lO ra tfl!c ti€p bai 
nang luqng anh sang. 

- Bien d6i quang di¢n, khi d6 c6 mac thl!m nguon di¢n ap ngoai theo huoog 
phan cl!c ngh!ch. Duai lac d1:lng cua quang thong �d�~� dAn di¢n ella den, do £16 
lri s6 cua dong quang �d�i�~�n� ehay a m;;tch ngoai se tang �I�~�n� rat 16n. 

Dcn quang �d�i�~�n� ehinh htu. duqe che 1;;to bang nhieu 10':li vi)1 li¢u seleni, 
suljit tali, suljiL b;;tc, gccmani, va silic. Do �d�i�~�n� tra Lrang eua den nho �n�~�n� chi 
Slr (iI:mg �h�i�~�u� qua trong cac m;;tch c6 tri s6 tai nho (cae d1:lng Cl;l do luang, ca.c 
b¢ khueeh �d�~�i� c6 �d�i�~�n� tra vao nho). 

Tham s6 co ban cua den HI.: D¢ nh':lY tich phau, xac djnh bang ti s6 dong 
quang di9n trl!n quang th6ng sinh fa n6 khi ngan m;;tch cae �d�i�~�n� cl!c eua den. 

M9t tham s6 rat quan tn;mg cua cae den quang di¢n chinh luu la hi¢u suat 
quang di¢n cua chung. Dcn silk c6 hi¢u suat cao nhat (10-13%) khi dung anh 
sang �m�~�t� trai chieu trl!c tiep. Do do den silic duqc S11 dl:'ng �d�~� lam pin quang 
�d�i�~�n� (pin �m�~�t� tnJi). 

C6ng suat cua den phat ra U'ng vai mOi met vu6ng hi! �m�~�t� len tai WOW 

oj: Di{/{ qllang �d�i�~�n� 

Den duqc mac n6i tiep vai nguon �d�i�~�n� ap ngoai E thea huang phan cl!e 
nghich. Tri so Ec khoang mQL vai ch':lC von. �C�h�i�~�u� cao hang rao b �m�~�t� ti€p giap 
P-N khi d6 se tang ten m¢t luqng Ec' 
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Khi F = 0 (dCll chva dvgc chieu sang), van co dong �d�i�~�n� nh6 he eh'.1y qua 
dcn gQi la dong di¢n toi. No dvge t'!-o ra do cae dQng tu thieu s6 ehuyen �d�~�c�h� 

qua tifp giap P-N dvai tac (h:mg eua ngu6n �d�i�~�n� ap ngoili. 
�M�~�t� dt? 16 �t�h�i�~�u� so va �d�i�~�n� ttr da s6 trong lap n se tang len khi lap n dvgc 

chicu sang. Sl! tang �m�~�t� dQ 16 6 ltmg ehO gan tifp giap l<:\i cang lam eho chung 
khucch tan nhieu den tiep giiip, roi �c�h�u�y�~�n� dieh qua tiep-giap sang lOp P Chieu 
sang lOp n cang ml;lnh lhanh �p�h�~�n� dong di¢n " sang" cang Ian. 

T6m l<:\t den e6 khii nang chinh htu dong �d�i�~�n� va kha nang dong quang 
�d�i�~�n� len rat nhieu khi dvgc chicu sang. VI �v�~�y� ta thv<'mg gQi den quang �d�i�~�n� 

chinh Ivu lam vi¢c 6 chc d¢ hien d6i quang �d�i�~�n� la diot quang �d�i�~�n� gQi ti1t la 
diat quang. 

'" Mi)t s6 loai ph6LO di6t ( di6t quang) �d�~�c� �h�i�~�t�:� 

- Ph6tO diot pim Loc.ti nay thvang c6 t6c dQ phllll Ung nhanh va d¢ �n�h�~�y� cao. 

- Ph6t6 di6t lhac Iii: LOl;1i nay co �h�~� s6 khuech d'.1i 16n d<:\t tai hang tram 
Hin. Tuy nhien cAn chu y ta �h�~� s6 khufch d'.li phI! IhuQc vao thc phan Cl,tc ngvgc 
va �n�h�i�~�t� dQ. 

- Ph6t6 di6t Schottky: LOl;li nay la trong su6t vai cac tia gcin cl!c tim. 
- Pin �m�~�t� tn)i: D6 la d.c ph6tO diat hO'.1t d¢ng kh6ng ca.n ngu6n phAn cl!c 

hen ngoai nhvng I<:\i eho dong �d�i�~�n� ch<:\y qua tiii. 

* TrUll quang di¢n 
Triol quang dit;n con g9i Iii tranzito quang, day lil dl,mg c1,I han djn co ha 

lOp (pnp �h�o�~�c� npn), e6 hai tic'p giap P-N va co hai �h�o�~�c� ha dau ra. 

Ve �m�~�t� cau 1<.t0 no khOng khac gll0<.ti triolliep m?l da �n�g�h�i�~�n� Clru. �V�~�t� �l�i�~�u� 

che 11;10 lhvong la Gc ho;}c Si. 

Hlnh 2-45 trinh bay sa do nguy6n Iy va ccru 1'.10 cua lo<:\i triot quang pnp co 
cl!c g6c dQ ho. 

N I' 

(' 

a) 
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- E. 

R. 

R 

+E. 
E, 

f iiI/II 2--15: S(y dr'J nguyen /.y va cUll f(,lo IricJi qllafIf!, 

Tinh the Ixi.n dan duqc �d�~�l� lrong YO kim IO!;li kin �d�~� bao �v�~�,� pilan tren c6 
dra s6 lrem bang Ihuy linh ho<:lc bang nhl!a trong su6t de: khang d.n anh sang 
chicu vao den. Ok JO<;li triot quang khac nhau c6 h111h d<.lng ngoai khac nhau, 
�m�~�l� kh<lc each �x�~�p� �d�~�t� ca.c tiep giap P-N ding khac nhau: IO<.li nay co tie'p giap 
d<)L �t�h�~�n�g� g6c, IO<,li kia �d�~�t� song song voi huang chicu sang, (xem hlnh 2-45b). 

Dc! khong con anh sang chicu vao cl!'c goc, lap hall diln ngoai c6 kich thUlle 
nhi'> han. 

Do each mile ngu6n cung cap Ee, ClfC phal E phAn Cl{C �t�h�u�~�n� doi vai clfe 
goc B, qfC gop C phan Cl,IC ngh!ch voi goc B. Nhu lfen eta noi, clfc g6c kh6ng 
c6 dau fa nell (lbng g6c 10==0 

Khi chicu sang den. trong phan gac xuat �h�i�~�n� �n�h�i�~�u� �c�t�i�~�n� tlr va l6 lhidu so. 
Lo thiEu s6 se khuech lan lir B sang e dU<li lac (h;mg cua tti¢n truang giii'a B­
e �l�~�(�)� �n�~�n� thanh phan dbng quang di¢n h trong mi:lch ngoa.i. 

Tri6t quang chi c6 �l�h�~� lam �v�i�~�c� tmng ch6 d0 bi6n d6i quang di¢n, khi do 
den duqc milc vai ngu6n �d�i�~�n� ap ngoai �k�h�o�~�m�g� (3-5)y' 

MQt s6 �l�o�~�i� tri6t quang co them dau vilo cae qrc goc (con g9i HI duu vao 
vc phuong di¢n di¢n), nh<'1 do co �l�h�~� tting hqp duqc ca 1m �h�i�~�u� quang va tin 
hi¢u di¢n. Dong di¢n tren tai Juc nay ph1,l thuQc ca vao bicn thien cua 1m hi¢u 
quang va lin hi¢u di¢n. 

Dcn quang di¢n hi¢n nay dU<Jc Slr d1,lng r(mg rai trong nhicu thict hi �d�i�~�n� 

III cOng �n�g�h�i�~�p� �d�~� ki6m tra muc dt') chieu sang, t"inh In;mg nung nong cua cac 
�v�~�l�l�h�~�,� kfch lhuae va ehatluqng gia cOng be �m�~�l� clla cae san pham v.v ... trong 
nhfrng ung dl:lI1g etau thiet b! chi �k�i�~�m� tra nhfrng gia lr! gioi hi:lll (lac d1,lng nhu 
rule quang), trong nhfrng lIng dL!ng sau lhiet b! Jam �n�h�i�~�m� V1,l do lien 11,lC tloh 
�t�r�~�n�g� chicu sang cua d6i lUl;mg (thiet bj do quang �d�i�~�n�)�.� 
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3. Cae linh �k�i�~�n� pM! quang 

J.l. Laze ban dan 

Ten g9i laze (Lazcr) lii. do viet tat tit ticng Anh "Light Anphfication of 
Stimulated Emision of Radiation". Nhu �v�~�y� laze III si! phat di nhung bue X<:l 
di¢n tit duqc kfch Ihfch, nhfrng hue X",l nay dUQ'c hinh thanh �t�~�i� m¢t vung nhal 
dinh trang �v�,�~�t� �l�i�~�u� ella �d�~�l�n�g� CI;l do slJ phat X<;l cae hli'c �x�,�~� clIang hue. 

Nguycn I)" l:lm �v�i�~�c� eua laze ban Mm dlfi1 Ircn co sO ba qua lrinh �v�~�t� Iy sau 
day: h,lp Ihl,l. bue X'.I tll nhien va hue x<). cLrong hue. 

Laze ban dan thuang duqc lam bttng han dan hqp chfit GaAs. Cae chuyen 
tiep P - N ella laze ban dan Ihuang dl1C:tc ehe �t�<�~�o� bang phuong phap khuc'ch tan. 
NOO;li ra cunn c6 the che'tao ban" phHC1IlO phap cpipaxi. Dc tao fa he) dao dOIlQ eo. e e ... 0 

nguoi 1a Ihuang ch0Il kfch thU0C: 0.1; 0,15; 0,5 mm. 

3.2. Diot phat 'luang (LED) 

Hi¢n luqng ph:l! s,.lng x<iy fa lrong diol phal quang 1:1 do qua trlnh tai hC!P 
hue x'-J trang chuyen tier PN doi vai cae h'.It dan II! do phun van chuy6n tie'p 
khi phfm cl)'c thu(ln. 

V11 li¢u h:l.n dan hi¢n (hrqc dung de: �c�h�e�t�~�l�o� d.c diat phat quang chl! yeu iu 
GaA:-; vl die chuycn tier P - N ehe 1<.t0 Ill' �v�~�t� �l�i�~�u� nay co hi¢u suft! luqng Ill' cao. 

Di6t ph at quang li:Im lit GaAs phat fa anh sang hong �n�g�o�~�i�.� De mal Ihuang 
c6 th6 nhin duqc. nguai ta ph{li eha anh sang hong �n�g�o�~�i� do diol ph,-it ra �d�,�~�r� 

vaa m(H ch[l\ ph,-t! quang. Neu them vao GaAs phot phD (P) de: �I�~�O� fa b{lJ1 d,ln 
ba �I�h�~�l�n�h� ph fin GaAsP co th6 phat fa anh s<ing nhin thay (d6 �h�o�~�c� �V�~�t�n�g�)�.� �H�i�~�n� 

nay con m¢t s6 nhfrng ban dun hqp chat khac cung duqc dung d6 ehe 1<',10 cae 
diot phat quang, vi dl,l GsP, tuy thea 10"li I'-.Ip chat pha vao bin dan nay �m�~�1� diat 
e6 thli ph.:it f<1 <tnh sang mau xanh �h�o�~�e� mftu do. 

Diat phat quang kh6ng ph{li ehi duqe ehe �t�~�o� rieng �h�~� lung ehiee rna 
(huang eon dUCJe che t<'.IO thanh tung bO ghcp co the fi..IO thanh nhung so chCr 
hO(le e,ie drlu hi¢u khae. Nhi¢m V1,l ehv yeu eua de diat phat quang ta Hun de 
dlJng Cl.1 bieu thj. Vi d1,l tren hinh (2-46) trlnh bay ky hi¢u me.leh eva dint phat 
quang va m(lt kicu ghcp don giim h('J diat phat quang d€ Elm h¢ hitn thi so. 

Kicu :.;cp �n�~�\�y� (huang gQi Ii kicu bllY �d�O�i�.�~�n�.� Tat d cae so tu 0 den 9 deu e6 
�t�h�~� bitu Ihj bang deh eho dong di¢n di qua eae diat Ihfch hqp 
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1--' 
�I�~�'� -OI'234567R9 

I-Iinh 2--/6: Ky hi¢u ella di()/ qU(jllg 

4. Hie'n th! tinh the' long 

Nhu tren da trinh bay LED co �t�h�~� dung lam cae �h�~� �h�i�~�n� �t�h�~� ehfr va s6 lUy 

rang dung LED �l�~�l�t�n� nhi¢m vl;I nay so voi cae phuong phap �h�i�~�n� �t�h�~� khJ.c c6 
�n�h�i�~�u� uu di0m nhung n6 con co nhugc �d�i�~�m� 16n HI. dong �t�i�~�u� th1,llUang d6i 16'11. 
Vi dl,!, neu dung 4 o() bay dO<;l11 phat quang lam nhi¢ffi V1,l �h�i�~�n� th! eho ffi¢t may 
tfnh nh6 thl dong lieu haa eua n6 I(m tai 500 rnA. 

Nguyen ly lam vi¢c eua h(l �h�i�~�n� th! tinh the long khttc han vai nguyen ly 
tam vit;c eua LED, nhtrng VI nhi¢m vI,! chu yeu eua IO<;li dl,mg cl,I nay la �h�i�~�n� 

th!, h(m ml'a n6 rung Iii m()t lo<;ti cll:lJ1g C1,l chit dn ellO nen xc'p �v�a�~� ml,lc nay. 

�D�~� bien cae 10<;1i �v�~�l� li¢u tinh �t�h�~� long thanh cae dl:mg CI,l hi0n thi nguai La 
tlutong kc;p �v�~�t� li¢u tinh �l�h�~� long vaa gifra hai kim 10<;li trong su6t dung lam �d�i�~�n� 

qtc. Neu hai di¢n qrc �d�~�u� la tmng su6t thl gqi Ia �k�i�~�u� ph,H �x�~�.� Khi chi con �m�~�t� 

di<;n cl,fc Ia Lrong su6t, con di¢n qtc kia duqc phu m(}t lOp phan �x�~� anh sang thl 
duqc g9i Iii ki0u phan �x�~�.� Ban than linh �l�h�~� long khDng phat ra anh sang rna n6 
chi truyen ho;)c ph an �x�~� anh sang It.. ngu6n ben ngoai. bai �v�~�y�.� n6 chi doi hoi 
m(}l nang luqng cung cap ral nho dung lam XuaL �h�i�~�n� �h�i�~�u� ling tan �x�~� Lren tinh 
th6. Cling luang ll,f nhu LED, linh thti long ding tllUCmg duqc g(}p vai nhau �t�~�o� 

thanh timg h0 (to lam �n�h�i�~�m� vI,! �h�i�~�n� thi ehfr s6 �h�o�~�c� cac dau. PhO bien nhat n6 
thuong duqc �g�~�p� thanh h0 bay �d�o�~�n� �d�~� hien th! ca.c s6 It.. 0 den 9. 

5. 69 �n�g�~�u� hQp quang �d�i�~�n� (Optron) 

&J ngiiu hqp Quang di9n thl,fC chat la mC>t di6l phat Quang va mC>L tranzito 
Quang �d�i�~�n� duqc g()p chung vao cung m()t vo bge. Hai diiu vao ella n6 Ia hai 
qrc ella di6t phat Quang thuang lam hang GaAs, con hai diiu fa la el!c ella 
tranl.ilo lam hang siUc. Cau tTlk va ky hi¢u �m�~�e�h� eua Optron (con gqi Ia tran­
eopto) nhu hinh (2 47). Opt ron la m<?t �l�o�~�i� dl:tng cl,l Quang ban dan mai duqe 
che �l�~�O� va dung r()ng rai tmng nhling nam gall day. 
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N6u cho mC)t dong �d�i�~�n� di �v�~�o� m'.lch vao se Hlm cho di6t phil.t quanglam 
vi¢e toa fa anh sang, anh sang nay kfch thfch tranzito Quang lam eho tranzito 
Quang mo. Kh6ng eh6 dong �d�i�~�n� 0 d.tu vao tuc la kh6ng ch€ muc dC) phat sang 
eua di6t quang, do do cung kh6ng ch€ dong colecta eua tfanzito quang, tuc la 
kh6ng ehe dong �d�i�~�n� fa cua tfancopto bAng 60% dong vau cua n6. 

Hinlz 2 - 47: Ky Izi¢u Op/ron 

Optron cung e6 �t�h�~� lam �v�i�~�c� nhu cae khoa di¢n tir. d tf'.lng thai dong, ca. 
hai di6t phat quang va tranzito Quang d6u d6ng. Khi c6 xung dong di qua �m�~�c�h� 

van eua optron lam cho tranzito quang rna tuc la a �m�~�c�h� fa cua optron eo dong 
chay trong su6t thai gian t6n t<;ii xung dong eua m'.leh �v�~�o�.� N6 cung co the lam 
�v�i�~�c� ache d¢ ngilu hgp tuy€n tmh bAng ckh thiet �I�~�p� dong pMn c,!c thich hgp 
d6i voi di6t �p�h�~�t� quang. 

VII. �M�~�C�H� T6 HQP VI �m�~�N� Til (IC-INTEGRATED CIRCUITS) 
Ky �t�h�u�~�t� vi dien tit 10 nganh ky �t�h�u�~�t� dien tit moi pMt �t�r�i�~�n� tren 15 nam 

nay nhlffig da co nhling huoc tien ky �d�i�~�u�,� d6ng g6p xua"t sAc vao �n�h�i�~�u� nganh 
khoa h9C ky �t�h�u�~�t�.� DAy III ngllnh ky �t�h�u�~�t� mai d\fa van sl! t6ng h<Jp phuc t'.lP 
eua nhil!u nganh ky �t�h�u�~�t� nhu 19 hoa, ky �t�h�u�~�t� �m�<�:�l�c�h�,�l�u�y�~�n� kim, cong �n�g�h�~� che 
�t�~�o� de �t�~�u� ncn nhling thiet �b�~� di¢n tir co kfch thu6'c qrc nho dam �n�h�i�~�m� m9t 
chuc nAng ky �t�h�u�~�t� nhat djnh. 

1. Khai �n�i�~�m� chung 

�M�~�c�h� vi di¢n tu hi¢n nay duqc dung ra"t fC)ng rai trong cac m<,lch �d�i�~�n� tir. 
Pha.n Ian cac �m�~�c�h� �c�t�i�~�1�1� tir sir dl)ng trong ccic nganh ky �l�h�u�~�t� til" dan dl:mg den 
chuyCn dl;lng ... deu co dung �m�~�c�h� vi di¢n til. Truoc h€t ciln lUll y rang danh tit 
m'.lch t6 h<Jp hay �m�~�c�h� vi di¢n til hay m<,lch ket, m<,lch �f�~�n� �d�~�u� chi chung mC)t 
IO<,li m'.lch ctu<Jc dung ph6 �c�~�p� trong ca.c thiet bj may. Khai ni¢m vi �d�i�~�n� til chi 
ra ding kfch thudc cac linh ki¢n trong m<,lch Iii. nl"t nho, do Ia chi v6 luqng. Con 
khai ni¢m m'.lch t6 hqp tel. noi den �n�g�u�y�~�n� tac lip rap linh �k�i�~�n� thea �k�i�~�u� moi, 
kic'u to h<Jp, do Iii chi �v�~� �c�h�~�t�.� 
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1.1. �D�~�c� di€m 
Ml.lch t6 hqp (Ie) ia �m�~�c�h� vi di¢n lU lmng c16 cae phan tIi eua �m�~�c�h� duqc 

che t<.t0 tfen 1m)! ho;Jc mt)t s6 phicn dm1 tinh the vai kfch thu()'c rat nho, bAng 
cung m{)t qua tftnh cang �n�g�h�~�,� ca.c phan lir eua �m�~�c�h� kh()ng �t�h�~� tach rai nhau 
va n6 hoan Ihanh nhfrng chile nang xu ly tin �h�i�~�u� nhat dinh. 

Cho nell con co th6 n6i: M<.lch L6 hqp ia mqt thiet hi di911 Iii e6 �m�~�t� dl') HlP 
nip cao, cae phall lU m<;ich �d�i�~�n�,� lrong do tat ca hay m¢t phan cae phan llr duvc 
lhl!c hiC;n m(H each khOng phun each va dU<.1C nui vai nhau dell mue c6 �t�h�~� coi 
thiet hi d6 nhu me)L l()ng the' th6ng nhilt. 

1.2. Phafl IO<.li 

Trong ky �l�h�u�~�t� vi �d�i�~�n� llr thi d.c lTI<;lch 16 hqp duqc sir dl:mg nhu 13 cae cau 
ki<;n dC 1,:1.0 ncn cae he; lh6ng di\11 LU. Do d6 cho ncn LUy m6i �m�~�c�h� vi �d�i�~�n� tit 
hoan lha.nh chile nang I1ha1 dinh nhltng kh6ng th6 lam gi khac n6 duqc nhl1 
tach �h�i�~�l� cac pilfin Ul trong no .,' 

Ngl1ai la c6 nhieu dch d6 phan IO<:li m<:lch t6 hqp, Du(ri day Iii tn(:lt so each 
phan �l�o�~�i� ph(';) hien nhal. 

1.2.1. �D�~�(�a� vUo qua trinh cong ngh¢ (phuong phap �c�h�e�L�~�o�)� dC: san xuat ra IC 

ll1CO quan di0tn nay, m<.'lch t6 hryp co 3 IO,:!-i chmh: 

.:. Mc;ch Irf hf!p mUllg mrJlIg: 

Day la IO<;li m,,"ch c6 de (tren d6 �t�~�o� �m�~�c�h� �d�i�~�n�)� lam hang �v�~�t� �l�i�~�u� each �d�i�~�n� 

111m SU, thuy linh. Cac linh �k�i�~�n� �d�i�~�n� LII duqc che t<;to hang mang mong kim IO,,"i 
�d�i�~�1�l� m()i va him dan. Cae linh ki¢n Ilay duryc gan lien de nhe) phuang phap 
Luang tt! nhu plllwng phap in hoa van vai (d6i v6i mang day lren 1 �~�m�)� �h�o�~�c� 

�h�~�n�g� phuang phap cho kim IO,,"i bay Iwi lrong chan khOng (d6i vaj cac mang 
mung nha han �l�~�m�)� . 

• :. Cae m{,1ch /() Iu;p klu)'i ball dall. 

Trong �l�o�~�i� nay, lap de ding lam hang chal han dan silic va cae hnh ki¢n 
th':l d9ng I<in lich qrc dugc chc ll;l0 ngay bang ban than chat han dan �L�~�O� ncn 
de (f{l. �1�b�~�1�I�1� sa d6 m<,lch �d�i�~�n� duqc 1:;10 hili m(il hlock han dan. Cac day dan noi 
dc linh �k�i�~�n� du9'c �l�~�O� ncn hang each phun kim �l�o�~�i� Lrong chan khOng. Con cac 
linh ki¢11 lich qre va 1h1,l c}()ng ChC'l,,"O �b�~�.�I�1�g� cae qua ldnh 6xi hoa, khuc'ch lan, 
quang khae va cpiLaxi. 

.:. Cue m{,1ch /() h(/p lui: 

M,!-ch to hqp lai cung Iii. �m�~�c�h� mang mong, trong do chi ehc 1<;10 cae linh 

96 
PDF Watermark Remover DEMO : Purchase from www.PDFWatermarkRemover.com to remove the watermark

http://www.PDFWatermarkRemover.com/buy.htm


�k�i�~�n� th1,l d¢ng, con cac linh ki¢n tich Cl,l'C thl duqc lAp nip duoi d.:mg �r�i�~�n�g� Ie 
van sau. VI cac linh �k�i�~�n� tich cl,l'c b day la duqc lap rm �n�~�n� c6 �t�h�~� nhanh ch6ng 
thay d6i qua trloh �c�h ¬�t�~�o� cho pho hqp vai yeu cau cna thi€t k€moi. Ngoai ra, 
cac Hnh �k�i�~�n� 1h1,l d¢ng �c�h�~� �t�~�o� thco phuang phap nay c6 nhUng gia �t�r�~� rna r¢ng 
han �n�h�i�~�u� so vai ban dAn. Le cfi �n�h�i�~�n� mi)l dQ linh ki¢n a mt;Lch �l�~�i� it han �n�h�i�~�u� 

so voi �m�~�t� d¢ linh ki¢n a mt;Lch kh6i ban dAn. �M�~�e�h� kh6i ban dan dung nhieu 
a cac �t�h�i�~�t� hi doi hoi cac linh �k�i�~�n� gi6ng nhau, eon �m�~�c�h� lai dung a cac vt tri 
linh �k�l�~�n� co th6 da d<;lng khong chuii'n. 

1.2.2. �D�~�l�a� Iren quan diem thitt kt 

Dl,l'a �v�a�~� mitc dO 16 hqp cae philn lU (sl,l' h6 tri cae phin ui tren m¢t �d�i�~�n� 
tich kh6i dun tinh �t�h�~�)� eo cae lot;ti sau: 

- SSI (Smail Scale Integrated); Ml;lCh 16 hqp eo nho: 56 phin tu eua n6 it 
han 30 philn tit. 

- MSI (Medium Scale Integrated): Ml;lCh t6 hqp cO trung blnh: 56 phan tu 
lrong khoang tir 30 - 100. 

- LSI ( Large Scale Integratcd): M'.lch t6 hqp co Ian: 56 phdn ui trong 
khoang tit I ()() den 150. 

- VLSI (Very Large Scale Integrated); �M�~�e�h� 16 hqp el,l'c Ian co sO' ph<1n 1U 
tren 500, nen la �m�~�e�h� 16 hqp logic thl 56 b(J c¢ng trong no Ian han 100. 

6.3.3. Theo quan dilm ktl diu Ie: m'.lch 16 hqp eo cae hQ 5au: 

+ RTL: C6 cau true bang �d�i�~�n� tra tranzito IOgie (Rcgis1en Tranzito logic). 

+ DTL: Co cau truc bang diot, tranzito logic. 

+ TIL: Co cau true tranzito-lranzito logic. 

+ MaS: Co ca'u truc ban dan, kim 10t;Li, (hit. 

Ngay nay, ho MOS �l�~�i� bao g6m rat �n�h�i�~�u� cae nhanh nlru: MOST, CMOS, 
DMOS, PMOS, NMOS. 

VI hai hq TIL va CMOS duqe dung rat ph6 bien ncn se duqe gi6i �t�h�i�~�u� chi 
tiel b phein sau: 

1.2.3. Pluin IOf;Ji thea chilC nang liim �v�i�~�c�:� Ve eaeh phan 10t;Li e6 the chia 
lam hai �l�o�~�i� lOll: 

.:. Mach to'l"!p s() (DIe· DigitaIIC): 

�M�~�c�h� t6 hqp 56 hay �m�~�c�h� t6 hqp logic la IO'.li �m�~�e�h� lam �v�i�~�c� vai tfn �h�i�~�u� 

gian �d�o�~�n� va khi lam �v�i�~�c� n6 b �t�r�~�n�g� thai khac nhau. Hai �t�r�~�n�g� thai do lUang 
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ung voi tr<.tng thai "0" va tr<.tng thai" 1" trong hi; cO s6 2. �L�o�~�i� �m�~�c�h� nay dU<;1c 
dung nhicu trong ky �t�h�u�~�t� tinh toan va ky �t�h�u�~�t� dieu khien tI! dOng theo 
chuang trlnh. �V�l�l�o�~�i� m<.teh �d�i�~�n� nay lam �v�i�~�e� 0 hai tr<.tng thai khae nhau nen 
tin �h�i�~�u� hay linh �k�i�~�n� c6 the sai s6 rna eung kh6ng anh huong HIm tai dieu �k�i�~�n� 

lam vi¢e cua �m�~�e�h� di¢n . 

• :. Mgcll rd !uJP II/yell rfnil (A/C- Ana/ox IC) (can gqi la m'!.ch 16 hqp 
duang th.1ng, hay wang tI!) 

M<.tch nay lam vi¢c vai nhung tin �h�i�~�u� lien tl:lc, tin hi¢u ra ve co ban giong 
tin hi¢u vao. Lo<.ti nay ung dl:lng trong cac m<.tch khuech d'-.li thi t;1n khuech d<).i 
vi phan, khuech �d�~�i� dai r¢ng, t<).i xung tach song ... 

Chue nang lam vi¢c cua no la lien tI,Ic nen sai s6 cua kinh ki¢n anh huong 
Ian toi dieu ki¢n lam �v�i�~�c� clla �r�n�~�c�h�.� Vi the lo<).i m<.tch nay doi hoi chat lu<;1ng 
che t<;lo cao han. 

1.3. Cae nguyen tac eo ban �d�~� xay dI!ng m(>t vi m<:tch 

M¢t vi m<;lch kh6ng chi 13 sI! t6 hqp trI!c tiep cac linh �k�i�~�n� rai r<.tc rna ph,tj 
tuan theo m¢t so cac nguyen rac sau day: 

* Chua �d�~�r�n�g� �t�o�~�m� b¢ so do nhlI m¢1 m<.lch di¢n hOlm chinh de sao cho can 
il nhat d.c linh ki¢n rai mac ben ngoai. Vi m<;lch sc kh6ng can y nghia neu cac 
linh �k�i�~�n� mac them ben ngoai co the rich Ian han �t�h�~� rich eua vi m<.tch. Nha sl! 
tien b¢ clla c6ng �n�g�h�~� tich hqp rna den nay kh6ng can cUc lo<.ti vi �m�~�c�h� phiii 
dung den cac linh �k�i�~�n� rai de thl!C �h�i�~�n� eae ehuc nang di¢n til cua no nua, rna 
co th6 thI!c hi¢n m¢t hay nhieu chuc nang. 

* Chqn lo'!.i linh �k�i�~�n� de sao cho no chiem it di¢n tich nhat 0 trong moi 
"chip". Dieu nay dlI<;1C thl!c hi¢n bang each giam t6i thieu cac linh �k�i�~�n� thl,l 
d¢ng nhlI di¢n tro va tl,l di¢n vi cac linh �k�i�~�n� lo<.ti nay chiem �d�i�~�n� tich be �m�~�t� 

rat Ian so voi cac linh ki¢n tich cl!c. Do �v�~�y�,� de tang rnue d¢ tich hqp can thay 
the dc linh �k�i�~�n� thl,l d¢ng bang cac linh �k�i�~�n� tich cl!c. 

* SU dl,lng eac rang khuech d<).i vi phan de giam lieu tan nhi¢t <!¢ a trong 
�r�n�~�c�h�.� Han nua, cae be) khuech dc.ti vi phan rat de dlI<;1C thI!c hi¢n ve phl10ng 
di¢n cong ngh¢ va the tich clla chung cung dl1qc rut bOt dang ke. 

* Si'r dl:lng t6i da eac riii tich cI!c tren cac colecto, co nghia la. dc nguon 
dong co tro khang cao. 

*' Tinh den cac �h�~�n� che clla cac yeu to tich cI!c: Nen su dl;lng cac tranzito 
N-P-N VI hi¢u nang clla no tot han clla lo'-.li P-N-P. 
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ClUJ Y den cae �d�~�c� tntng eua cae �d�i�~�n� tra khuech tan: Giai �h�~� �v�~� gia tri, 
d<) sai s6. th6 ehju dU/;1c va (1(1 6n dtnh clla chung. Cac �d�i�~�n� tra c6 d¢ chfnh xtic 
cao khong �t�h�~� chc t<;to hiing vi m<;tch dugc rna phai melc a I?en ngoai vi �m�~�c�h�;� 

trong trlIung hqp nay phai �d�~� chan ra cho n6. 

* Tinh den d.c di6t ky sinh phan qrc nguqc trong �m�~�c�h�:� Cac ngan gifi'a 
c1uit dch di¢I1 - (te, giua colecta - d.r. �d�i�~�n� tra -. ngan cach ciing nhu cac �t�~� �d�i�~�n� 

MOS vai cac day n6i M.ng nhOm �t�r�~�n� SiO, (80pF/mm1). 

* H<;tn che hOt d.c chan ra �d�~� khOng can thil!t phiii dung cac vo co kfch 
tlmac ICm. Tuy �n�h�i�~�n� vai d¢ phuc �t�~�p� cac �h�~� lh6ng vi �m�~�c�h� co �t�h�~� c6 cac vi 
m<:Ich co 300 chan ra. 

* Cht1 Y dcn cong suat cl!c d<:Ii dugc phep tieu tan clla vi m<;tch �d�~� dung 
ho<,!-c khong dung cae vo co canh toa �n�h�i�~�t�.� 

* Chqn eOng �n�g�h�~� thfch hgp cho Urt ca cac Hnh �k�i�~�n� cua �m�~�c�h�.� Thl!c �v�~�y�.� 

se co nhieu kho khan neu lhl!c �h�i�~�n� �n�h�i�~�u� cOng �n�g�h�~� khac nhau tren cung m¢t 
. vi �m�~�c�h�.� Tuy �n�h�i�~�n�,� c6ng �n�g�h�~� Bi-CMOS ciing la cOng ngh¢ hoan chinh ting 

d1;lng cac uu �d�i�~�m� clla m6i �I�o�~�i�.� . 

1.4. �D�~�c� �d�i�~�m� cong �n�g�h�~� ch€ �t�~�o� Ie 
Sa di �m�~�c�h� t6 hqp (m .... ch vi �d�i�~�n� tu) ra doi la nha tien tx? khoa hqc ve 

phuong di¢n cOng �n�g�h�~�.� Qua trinh san xu!t IC g6m hai c6ng �n�g�h�~� chfnh . 

.. Cong ngh¢ plana: bao gam m¢t 10 .... t cac cOng do .... n ky �t�h�u�~�t� nham xu ly 
gia c6ng cac phien dan tinh �t�h�~� ban dan tir m¢t �m�~�t�.� Ctic cOng do .... n chinh Iii: 

�~� ()x, hoJ: Tren phi"n dan tinh the silic �t�~�o� m¢t lap Oxit silic (SiD,), lap nay 
d6ng vai tro r;}'l quan trqng trong ky �t�h�u�~�l� vi dien tir. No la m¢t chat cach �d�i�~�n� 

lrung su61 va dong vai tro ion hoa kh6ng cho �n�g�u�y�~�n� tiI cua m¢t s6 nguyen 16 
kllUcch lan qua no. D¢ day lOp SiOl phil �t�r�~�n� �m�~�l� silic la hoan toan co �t�h�~� dieu 
khi6n dugc. Ciing gi6ng nhu �d�i�~�u� �k�h�i�~�n� de) day cae lap m<;l vang, �m�~� h<;lc ... 

- Quang klu'ic: La m<)t cOng dO<;ln ky �t�h�u�~�t� dung anh sang �d�~� khm!t nhUng 
16 thung xuyen qua lap SiOl ( t'.lo ra nhii'ng vj trf mong mu6n). 

Troac het nguoi ta phai che �m�~�t� TI<;l, d6 lit nhUng am blll1 �h�o�~�c� duang han 
hinh d'.lng cua m'.lch vi di¢n tu �h�o�~�c� hlnh d'.lng tltng phan tu. 

Sau khi che �m�~�t� n<;t, nguui ta til!n hanh phu cheft nhii cam quang, chat nhii 
cam quang Ia m¢t hqp ch;}'t hfru ca rna t<:Ii nhii'ng vung chieu sang, tuy theo tinh 
chat tung lo<).i, n6 co �t�h�~� tra nen ben vli'ng �h�o�~�c� khOng ben vii'ng trung mOt s6 
cac dung moi khi dugc chicu sang. 
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COng vi¢c cu6i cung quan tr<;mg nhat cua quang khac U\. chi€u sang. Anh 
sang dung trang ky �t�h�u�~�t� quang kh:ic c6 the �I�~� 'nh sang tr:ing. c6 thl! �I�~� tia 
hong �n�g�o�~�i� �h�o�~�c� tu �n�g�o�~�i� ... 

Sau khi chi€u sang. b6c �m�~�t� n(,l bang cach dcm nga.m van trong dung mOi 
M lam tan chill nhG cam quang. N!!"u chat nhG cam quang la �l�o�~�i� khOng tan thi 
lien hanh boc chit cam quang �t�r�~�n� �m�~�l� silk con l(,li l6p SiOl 0 nhil'ng chO c6 
cM:"! cam quang. 

- Klil/eell tan: Khuech lan la ml')t qua trmh dua cac t(,lP chat dono hoc)c 
acxcpto van trong ban dan �d�~� bien dOi tfuh dAn di¢n cua ban dan t(,li nhiing 
vung mong mu6n. SI! khu€ch tan thll<':mg xay ra duai �n�h�i�~�t� dl') cao gifra cac 
phan ttr trong m<;lch vi �d�i�~�n� tir can co sl! cach Ii �v�~� phuang di¢n �d�i�~�n�.� Nguoi 
ta dung ngay �c�h�u�y�~�n� tiep P - N pha.n c,!c nguqc hay cac lap �S�i�O�~� �h�o�~�c� dung 
ngay phi!!"n M. 

Sau khi cCng �n�g�h�~� cac vimg P va N nguoi ta l{li quang khAc (tc khoet di lap 
SiOl roi phu lOp mang mong bang nhOm. Phu mc)t �n�~� va cho An mon chO kbCng 
can thiN de tra thanh cach �d�i�~�n�.� 

* COllg �n�g�l�l�~� n6i m(,Jcll: �D�~�t� phien dan tinh �t�h�~� �t�r�~�n� ml')t de cach di¢n hlnh 
tron hoc)c hlnh chfr �n�h�~�t�.� .. �t�n�~�n� d€ co ml')t s6 chan. Ttl' cha.n co cac sqi day rat 
manb noi vao cae �d�i�~�n� cI,I'c. S6 chan duqc danh dau gi6ng lranzito. 

Vi cac phlin tu na.m sau trang mieng dan tinh �t�h�~�,� cach Ii voi ngoat tot cho 
�n�~�n� m<;lch vi �d�i�~�n� tir rat tin �e�~�y�.� Tuy �n�h�i�~�n� cac linh �k�i�~�n� nay cung rat de hong 
vi may �n�g�u�y�~�n� nhan sau: 

- N 6'u dl') am mOi tmUng Ian se lam hong cac sqi noi rat manh chan IC vao 
cac phan tiro 

- Ban than IC can dung nguon cung cap phai rat 6n dinh. Neu nguon kh6ng 
6n dinh se dt! lam bong chan noi cac �p�h�~�n� tiro 

1.5. Cae tfU - nhlIqe �d�i�~�m� ella �m�~�e�h� tii hqp vi �d�i�~�n� tit 
1.5.1. Uu diim 

Hi¢n nay, nguoi ta da che �t�~�o� dllgc cac 10<;li �m�~�c�h� t6 hgp: m<;lch t6 hqp 
dllung thang, �m�~�c�h� to hqp SQ ... cac m<;lch t6 hgp nay co uu �d�i�~�m� la kich thllOc, 
IfQng lm;mg va cOng suat yeu �c�~�u� nh6, gia thanh �h�~�,� dl') tin �c�~�y� cao. N6 co the 
ket hgp vai ml')t s6 linh �k�i�~�n� ph1,l de rna rl')ng chuc nAng. Hi¢n c6 cae m(,lch t6 
hgp da ehti'e nang, e6 c6ng suat hang tram oat. 

So vai cae linh �k�i�~�n� rai, vi �m�~�e�h� co nit nhieu uu �d�i�~�m�.� Do la: 
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- Gi4 thAnh rift ro do san xulft hAng �l�o�~�t�.� 

- SI! �t�i�~�n� b¢ eua cOng �n�g�h�~� vi �m�~�c�h� cho phep rut gQn s6 lllQ'tlg c<i.e vi �m�~�c�h� 

cho cuog m¢l chue nang. 

- Dd tin cAy t6t: Ti �I�~� hu hOng dum 0,15/10' �g�i�a�/�m�~�e�h�.� 

- neu thl;! nang IUQ11g caog ngay d.ng duqc giam b61. 

- Thoa man d¢ 60 �d�~�n�h� b �n�h�i�~�t� d¢ caD. 

1.5.2. Nhllflc die'm 

&0 �c�~�n�h� nhling Ull dit!m dii neu a �t�r�~�n�,� vi �d�i�~�n� til con c6 mQt so nhllqc 
ditim nhu sau: 

- Trang thift �b�~� eha �n�g�h�i�~�n� clhl va san xlllit cae vi �m�~�c�h� mai rat cao. 

- COng sual lieu tan eua moi �m�~�c�h� �b�~� hl:\o ch€. 

- Cll¢n cam khang kh6ng �t�h�~� SilO Xllal trong vi ml:\ch duqc. 

- Nguai Slr dy.ng kh6ng the �b�i�~�n� d6i vi m<:lch duqc. 

�M�~�c� du co nhUng nhuqc diem, nhung cae IOl;li vi m<,lch duqc san xU<lt ngay 
dmg �n�h�i�~�u�,� oh.1l III trang 1mh Y1!c vi xu ly bai vi trong Imh Y1!c nay tin �h�i�~�u� c6 
cbog suAr nhi) nhung l<,li �y�~�u� cau chue nang xu ly cao va phl1'c �H�~�p�.� 

1.6. Sif phat �t�r�i�~�n� ella mue d9 phll'c t<;lP trong cac vi ffi<;lch 

Nhiing chiec vi ml:lch dciu �t�i�~�n� duqc san Xlla't ngay lir nam 1959 thea ct"lng 
�n�g�h�~� luong qI'C - "bipolaire" va den nam 1962 bat d<iu thea cCng �n�g�h�~� MOS. 
Cho den nay, �m�~�t� d¢ tich hqp kh6ng ngirng duqc nang �c�a�~�.� N gmJi ta thay rang, 
vao thai ky d<ill, Cll' m6i nam m<)t �d�~� nay tang �l�~�n� gap dt"li, sau d6 t6c dQ nay 
co giam di d6i chilt nhung cu sau hai nam �n�o�l�~�i� lang ga'p d6i. Den nam 1990 
thl dii dl:lt toi 10"' linh �k�i�~�n� trang �m�~�t� vi �m�~�c�h�.� Ciing trang thoi gian nay. gia 
thanh �t�r�~�n� m¢t dan vj tht"lng tin clla tranzito trang cac vi ml:\ch ULSI gHim Ul 
I den 10'. Dong thai Moog kfnh eua thanh dan tinh �t�h�~� silie eiing tang tic 25,4 
mm toi 250mm va �d�i�~�n� tfch be �m�~�t� clla no eiing tang tir 490 den lOOOOmm1

• 

Ky �t�h�u�~�t� quang khAe eiing ngay mQt tinh vi han. Ching han 1985 ky �t�h�u�~�t� 
quang khac chi �d�~�t� 2)J.m thl den nam 1988 n6 �d�~�t� tui IJlm. Nguoi ta du doan 
dOn nam 2000 c6 �t�h�~� �d�~�t� Wi 0,4J.lffi �t�r�~�n� dan tinh �t�h�~� silie. V6i edng �n�g�h�~� MOS 
cho phep �t�~�o� duqe nhiing vi ml:\ch co m?t d¢ cao. BilOg 2-1 cho thay mue d¢ 
phuc �t�~�p� trang tirng IOl:li vi �m�~�c�h�.� 
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Bang 2-/: GiOi thi¢u m¢t so logi vi mgch 

�L�o�~�i� vi S6 IUqIlg chilc na.ng S6 luqng tranzito 
�D�i�~�n� Hch �b�~� �r�n�~�t� cua 

m<;lch rn8i vi m<;lch 

S5] 2 den 20 100 3 mm2 

MSI 20 lien 100 .500 8 mm2 

LSI 100 den 50 000 100 000 20 mm2 

VLSI .50 000 den 100 000 2.50000 40 mm' 

WSI 100 000 �d�~�-�n� 4 000 000 l.000.000 den +.000. 000 70 mm2 lien 150mm2 

1. 7. Mqt so �l�o�~�i� vi �m�~�c�h� 

1. 7.1. Ml}ch uJ hf!P tuytn tinh (AIC-Analog Integrated Circuits) 
M,!-ch 16 hqp tuyfn tmh con duqc gQi Hi rn<;lch t6 hqp duang thang. m<;lch 

t6 hqp tuang tt! hay rn<;lch khuech d<;li �t�h�u�~�U� toano (lCOA: Integrated Circuits 
Operational Amplifier). 

IC tuy6n Hnh 11\ nhfrng m<;lch 16 hqp ma �d�i�~�n� ap ra Hi m¢t ham lien tl,lc d6i 
voi tin hi9U vao. Tilc la no lam �v�i�~�c� voi nhUng tin �h�i�~�u� lien tl,lc, tin �h�i�~�u� ra �v�~� 

co ban gi6ng nhu tm �h�i�~�u� vao. 

Nhiing IC g6m ca �m�~�c�h� tuy€n tmh Ian m<;lch 16gic gQi HI. IC giao tiep. IC 
tuy€n 1mh va IC giao tiep thillmg tuy theo m<;lch �d�i�~�n� rna co �t�h�~� trao d6i chuc 
nang cua nhau. 

Nhu a cac phan teen chung ta da xct, IC la vi rn<;lch �d�i�~�n� tii hay la m'.lch t6 
hqp. Ciing nhu the, IC tuy€n tinh con duqc gQi la m<;lch khuech d<;li �t�h�u�~�l� toan 
(KDIT hay ICOA). �m�~�c�h� khu€ch �d�~�i� �t�h�u�~�t� toan Iy tui'mg co cac tMng 56 sau: 

- �H�~� 56 khuech d<;li Ko= 00 

- Tra khang dau vao Zv = 00 

- Tro khang ra Z, = 0 

- Dai th6ng s6 �~�f� = 00 

va cac th6ng 56 �t�r�~�n� kh6ng phl,l thu<)c vao �n�h�i�~�t� d¢. 

Tuy �n�h�i�~�n� cac IC �t�h�u�~�t� loan tht!c te c6 cac th6ng 56 con lh!p han �d�i�~�u� �k�i�~�n� 

Iy tu/mg. 

IC tuycn tmh ra't phong phu, �v�i�~�c� (rng dl,lng cua n6 trang cac nganh ky 
�t�h�u�~�t� vl thf cung nrt da d<;lng. Cac IC co cung sa d6 chAn nhung chuc na.ng co 
�t�h�~� co nhilng kh<ic �b�i�~�t�.� VI �d�~�:� LM 324 va TL 084 co sa dO chan hOlm toan 
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gi6ng nhau nhlDlg TL 084 la laai IC khut!'ch d.i �t�h�u�~�t� toan e6 dilu vao JFET 
vm R," �~� I 0 MO, trang khi LM 324 e6 �d�i�~�n� tra vao �R�"�,�~�2� MO. CAe IC co chire 
nang hoan to3.n tuang ducmg va sa d6 chAn gi6ng nhau co �t�h�~� co ky �h�i�~�u� khac 
nhau tuy thea hiing �c�h�e�t�~�o�.� Vi dl!: LM 555 (National semiconductor) �~� A555 
(Fairchild) �~� MC 555, MC 1555 �~� MC 1455 (Motorola) �~�N�E� 555 (Signetie) �~� 

CA 555 (RCA), SW 72555 (Teras lus[r) �~� IDC 0555 �~� SE 555 (Thomson) �~� 

AM 555 (Advanced Mierodcviees) �~�R�C� 555 (NhAl) ... 

1.7.2. Mach ttl hap s6(DIC) (Digitallntergrated Circllits) 

�M�~�c�h� 16 hqp s6 con duqc g9i la �m�~�c�h� logic hay Ie logic 

Ngay nay ta co thti �g�~�p� ca.c thiet hi logic trong rat ohieu linh v1!C tir cae 
may Huh den cae may c6ng cl,l. IU cae trung tam �d�i�~�n� thOl,ll �d�~�'�n� cae tro chai 
dic;n tU ... Tal ca ca.C �t�h�i�~�t� �b�~� logic �d�~�l�l� �h�o�~�t� dQng thea m¢t phuong thue nao do 
dii duqc xac dinh lru<:Jc. Ca sa loan h9C eha cae thiet bi logic la d<;li s6 logic 
con gQi la dai s6 Bun (Boole), nha [aan hQe G.P6Ie (1815 -1864). 

Trang �d�~�i� s6 logic, m9i Call hoi, tra loi dell chi h,ra eh9" mql lrong hai kha 
ni1ng phu dtnh nhall: dung �h�o�~�c� sai (co �h�o�~�c� khong). Vi �v�~�y� cac bifn logic chi 
e6 hai gia [ri, ki �h�i�~�u� la I va 0 �h�o�~�e� H (higlh: eao) va L (Low: thap), �d�~�c� trlDlg 
cho hai sl! Il!a chqn dung va sai tren gqi 13 mUc logic. Trong cac ml,lch logic �d�i�~�n� 

tir, nguai ta chqn hai khoang �d�i�~�n� ap dl,li �d�i�~�n� cho hai mli'e logic: muc" 1" (cao) 
c6 �d�i�~�n� ap nl1m [rong khaimg 2,4-5V; mire "0" (thilp) co �d�i�~�n� ap [it 0-2,4Y. 

Cac phep toan co ban clla �d�~�i� s6 logic co �t�h�~� duqc �h�~� in bAng cac ml,lch 
khaa �d�i�~�n� [ie ([ranzi[a �h�a�~�e� IC). Net �d�~�e� trlDlg nhil[ a dAy la hai mire �d�i�~�n� [h€ 
cao �h�o�~�c� tha'p clla ml,lch kho11 hoan toan cho ml)t SI! lUang ting dan vi v6i hai 
tr<:mg lh11i clla bi€n hay ham logic. N€u sl! luang ting duqc quy uoc la �(�t�i�~�n� �t�h�~� 

tha'p- tr! "0" va dit;n th6 cao "1" ta gqi d6 HI. logic duong. Trang truong hqp 
nguqc ll,li, v6i quy uoc muc th6tha'p lr, "1" va muc �t�h�~� cao - trj "0" ta c6 logic 
a.m. D6 don giiin trang phan nay chung ta chi xet v6i cac logic duong. 

Ok �t�h�i�~�l� b, logic Iii nhll'ng phuong �t�i�~�n� ki �t�h�u�~�t� �d�~� thl!c �h�i�~�n� cac ham logic 
xac dinh. Chung duqc xac dinh lir d.c ham logic co bim: va (AND) �h�o�~�c� (OR); 
dim (NO); va-dao(NAND); �h�o�~�e�-�d�a�o� (NOR). Oie pMn tir th\fe �h�i�~�n� cae ham 
logic cO ban tren gqi lit cac phsn tir logic co ban hay cac c6ng logic con t6 hqp 
ra cae ham logic khae nhu: Phan [ie luang duang (e¢ng, khiie Mu) EX-NOR); 
ph.!n tie so sanh hai s6 nhi phAn; phan tie niea t6ng; pMn tie t6ng toan pMn g6m 
3 dAu vaa ... 
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1.8. SI! pMt triin cu. cong �n�g�h�~� 

1.8.1. Cong ngh¢ silicium 
De thu dugc cae kich thuac linh �k�i�~�n� tii" lJlm Mn O,4Jlm, dn thuc �h�i�~�n� 

Litographie bang cae chum �d�i�~�n� til va bang cae Iia X c6 �t�h�~� t'.l-o �n�~�n� cae kich 
Ihuoc hloh hQc d6"n 20 om. Ky �t�h�u�~�l� Litographie bang cae chum Iia ion c6 �t�h�~� 

thu duqc cae kich thuoc hlnh hqc con tinh vi han. Cae phuang phap nay gAn 
lien vai k9 �t�h�u�~�t� quang khac ion va plasma. eha phep thu duqc nhUng kfch 
Ihu6'c hlnh h9c v6'i d() chinh x:k mong mu6n. Thy nhien, kich Ihu6'c hloh hqc 
eua mQt tranzito phai 1hoa man m¢t s6 cae quy t<Ie �v�~�t� 19, bM VI �v�i�~�c� giam bOt 
mQl kich Ihude nay sc keo then �v�i�~�c� giam bOt cae kich thuae khac. Ch&ng hC;ln 
trong m()l tran7jto MOS �v�i�~�c� giam �c�h�i�~�u� dai ella dra se keo 1heo �v�i�~�c� gi<lm bOt 
�c�h�i�~�u� day ella lap axil a eua. 

* Gi/ii Ju.JU ve' nhi¢l de) 

6 �n�h�i�~�t� d() hO<;lt d¢ng ella vi mC;lch, cae di¢n ti! �c�h�~�u� m(H dao d(mg �n�h�i�~�t� voi 
nang luqng khoang 30 me V. Do �y�~�y� th6 tac dQng va elra ph iii 160 han 10 x 
30mV:::::: 0,3V. Neu tinh den �d�i�~�n� truang tai h{ln phun di¢n HI vao trung lop oxft 
�(�~�3�.� �1�O�~� VIm), thl d{? day toi thiC;u eua lap oxil phai ia 2nm. Dq day nay luang 
duang vai d{? day cua clra (O,I).lm). 

:I: Ciai IUJIl vi?" plllmng di¢n di¢n 

Trong m<;Jl tranzito co eil'a ngan, �d�i�~�n� truang t<.Ii d6 nft cao, co �t�h�~� d<.Il den 
�d�i�~�n� Lruang Wi h'.ln. �D�i�~�n� truang nay e6 th& pha huy lap oxil a eua, do �v�~�y� n6 
khong con kha nang �d�~� tai dong. �D�~� lranh hi¢n tuqng do eua phiii e6 dQ dai toi 
�t�h�i�~�u� la 0,16).lm de co the �e�h�~�u� duqc �l�h�~� phan qrc o,sv. 

* GiOi hqn vi!' /w;lt1g ti( 

Chieu diy eua lap axit nh6 han m{?t gioi h{ln nao d6, lhl n6 sc khOng con 
la mqt chat each �d�i�~�n� rna tnii l'.li n6 se eho dong di¢n di qua nha �h�i�~�u� lIng 
luang lit (duimg ham). Chieu day nily vao khoimg Snm. Do �v�~�y� d6 tninh hi¢u 
ling nily, cua pluii c6 chicu day O,2SJlm. 

* TJuri gian trllviJn 
Thai gian truyen quy6t �d�~�n�h� dq nhanh elm mqt vi m'.lch. Kfch thuac cua no 

cang ngiln thlthai gian truyen sc dng ngan. Tuy �n�h�i�~�n�,� �d�i�~�n� tra va �d�i�~�n� dung 
k9 sinh sc tAng thoi gian �t�r�u�y�~�n� eho cae kfch thuae hlnh hge ducri l).lm. 

* DJv fl(")i va clul1 h({JJI () eila vi milch . .6. 

Oic cOng �n�g�h�~� VLSI va ULSI can rat nhieu dAy noi, VI �v�~�y� trong m6i vi 
m'.lch dOi khi Slr d1;lng m<)t, hai �h�o�~�e� ba cap day noi. Cae v*t �l�i�~�u� co di¢n tra 
su<1t nh6 cung da duqc thay the cho cac dlly noi M.ng nhom. 
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Chieu diii cae day noi lam tang thai gian truyen. Nguoi ta xae �n�h�~�n� rAng 
�d�i�~�n� tlch be �m�~�t� ella cae da.y n6i Ion han rat nhieu �d�i�~�n� tfch be �m�~�t� ella cae 
linh ki¢n tfch cl!c. 

�V�i�~�e� tang mue d¢ tfch hqp dan den van de tieh �n�h�i�~�t� trong cae vi �m�~�e�h�.� 

�H�i�~�n� nay, giai �h�~�n� �n�h�i�~�{� d¢ I W fern" thi chua can den cae h¢p toa �n�h�i�~�t�.� Nguoi 
ta �d�~�t� d!nh dung cae vo toa nhi¢t btmg Freon co th61am �I�~�n�h� den nhi¢t d¢ - 40nc. 

Nha ky �t�h�u�~�t� lam 1i..lOh, co �t�h�~� tang �v�~�n� toe �e�h�u�y�~�n� d(Jng djnh huang ella 
cae di¢n tt'r them duqc 30%. Tuy nhien, �h�~� so iin �e�~�l�y� (eong suat x thai gian 
truycn) giu nguyen khong thay d6i. 

Vui eong �n�g�h�~� SOS (silk tren eorindon) eho phcp t<;1o duqc cac tranzito 
nhanh hcin rat nhieu so vai phuong phap c() dien. 

I.S.2. C6ng ngh¢ acsellic gali (GaAs) 

Cong �n�g�h�~� aesenie gali duqe Sll dl:mg de san xuflt cae linh �k�i�~�n� situ cao 
tan va cae linh ki¢n quang di¢n tu, boi vi trong V(lt li¢u nay di¢n tu co �v�~�n� toe 
ehuyen dOng djnh huang va d¢ linh d('mg rat cao. Bang duai day eho ta thay 
sl! so sanh sl! khae nhau trong hai �l�o�~�i� �v�~�t� �l�i�~�u� silk va aesenie galL 

Heflll-: �2�~� 2: ,')'0 sell/II I1l(Jl sr)' d(ic tfllil Clla Si WI CaAs 

Si GaAs 

D¢ linh d¢ng (cm"fV.s) 1350 6500 

�V�~�n� toe (em/s) 0,8.10' 1,7.10' 

Hai tranzito co eung kfch thuoe thi. tranzito GaAs �h�o�~�t� d¢ng nhanh gap 4 
Ian MOS silic. Han nua, de cua tranzilO GaAs la chat each �d�i�~�n� [;it de thl!C �h�i�~�n� 

va co di¢n dung ky sinh rflt nho. 

M¢t tranzito truang GaAs co th6 �h�o�~�t� d¢ng tai tan s6 40GHz trong khi 
MOS silk chi �h�o�~�t� d¢ng den 8GHz. SI! phit trien cua cong ngh¢ GaAs rat �d�~�c� 
bi¢t. �K�~� tir khi xuat �h�i�~�n� nam 1976, mue d¢ t6 hqp tang gap ba Ian trong mOt 
nam. Dieu do eho phcp tien doan muc d¢ tich hqp trong cae vi �m�~�e�h� GaAs st' 
chiem vj trf d¢c ton, nhung gia thanh ella no van con eao so voi cae vi �m�~�c�h� 

silk eung IOi..li. Voi luu luqng solon han I Gbftfs eong �n�g�h�~� GaAs Ii cong �n�g�h�~� 

tluy nhal dam duang tr<;mg tnich nay. 

Cae vi m1}.ch co eau tnk nhieu lop ban dan �l�o�~�i� Al GaAs co d¢ linh d¢ng 
cua �d�i�~�n� ttr tang rat �m�~�n�h� so vai ca.c eau tnk thong thuang. D¢ linh d¢ng tang 
gflp 2 tan 0 �n�h�i�~�t� d{? phong va co �t�h�~� tang gap 15 hin a �n�h�i�~�t� dQ nita long 
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�(�~� 195°C). Cae tranzito �l�o�~�i� nay duqe gqi la TEGEFET (two-dimentional elee­
Iron gas FET) va HEMT (high eleclron mobility tranzito). 

Cae vi �m�~�c�h� �l�o�~�i� nay c6 eOng suA't �t�i�~�u� th1,l 100 hin it han cua cac vi �m�~�c�h� 

silk. Vai kkh Ihuac hloh hoe khoiing l).lffi, lhai gian �t�r�u�y�~�n� c6 �I�h�~� �d�~�l�l�m� lOps 
va cOng su<1t tieu tan ehi khoang 1 DO)..! W. 

1.8.3. Cong �n�g�h�~� sit dl!ng cac chuyln titp Josephson 
Oie �e�h�u�y�~�n� ticp Josephson (11) khOng su d1,lng �v�~�t� �l�i�~�u� ban dAn rna dung 

hai �v�~�t� �l�i�~�u� sieu �d�~�n� ph<l.n each nhau bang m¢t lap oxit mong khoang ttl' 2 �d�~�n� 

5 nm. Do �v�~�y� cae Hnh �k�i�~�n� �l�o�~�i� nay chi �h�o�~�t� d¢ng a vilng nhit;t d¢ hNi long 
4°K (- 2690 C). Chinh vi �v�~�y� gia thanh ella chung con kha cao. 

Trong vung �n�h�i�~�t� d¢ do, cac �m�~�c�h� (11) nay �h�o�~�t� dl?ng qre nhanh nhung �t�i�~�u� 

thl;! nang luqng �I�~�i� nft it. ChAng �h�~�n� m¢t �m�~�e�h� co kich thuac hlnh hQc khoiing 
2,J)..!m, nguai 1a thu duqc thai gian truyen chi l3ps qua m¢t c6ng OR va 16ps 
cho m61 edng AND. 

COng �n�g�h�~� nay da duqc nghien Clru a hang IBM, nhung chua dua ra cae 
linh �k�i�~�n� trong san xuat hang �l�o�~�t�.� C6 �t�h�~� trong thf!ky 21linh �k�i�~�n� nay se xuA't 
�h�i�~�n� dudi �d�~�n�g� SilO phAm hang loat. 

2. Cac 10<;li vi m<;lch Mos 

2,\' Tranzito MOS 

Cae vi �m�~�c�h� MOS la 16 hqp cUa cac trannto MOS. Nguyen tAe �h�o�~�t� d¢ng 
clla tranzito MOS da duqc nghien C(i'u trong phAn twoc, tTOng phjn nay chi de 
cl!-p df!n cac cOng �n�g�h�~� tich hqp cac tranzito nay de �t�~�o� nen cae vi �m�~�c�h� MOS 
co cac �d�~�c� tinh thea man cae yeu cAu thJ!C te'o 

Khi ll,I'a ehqll mOt cOng �n�g�h�~� thich hqp, can ehu y den cae thOng s6 sau day: 

- �K�~�n�h� la �l�o�~�i� P hay N? 

- Huoog �I�r�~�c� linh Ihe ban dan lam d€ [l.l.l] hay [1.0.0]? 

- Ban chA't tv nhien clla c,!c cua: NhOm, silic da tinh the hay polysilicium? 

- Pha �I�~�p� ehdl IiI de: hay la!&p epilaxie? 

- �L�o�~�i� ho,!t d¢ng: lam giau hay lam ngheo? 

Bang 2-3 cho thAy sv �d�~�c� tnmg clla cac tranzito san xuAt theo eac cOng 
�n�g�h�~� khae nhau. TiI bang eho thay e6ng �n�g�h�~� MOS eho mile dQ Heh hqp cao 
nhAt. Bill VI chinh sv thu nhe chieu dai cua kenh va lap ngan cach �d�i�~�n� gifra 
hai MOS khOng con can thiet nfra do d6 dii lam Tut ng3n rat nhieu kfch thooc 
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hlnh hqc eua linh �k�i�~�n�.� ThOng thuang d¢ dai cua kCnh cO' Ijlm; cOng �n�g�h�~� �t�i�~�n� 

lien c6 �t�h�~� rut xu6ng con O,651lm �h�o�~�c� �t�h�~�m� chi chi con O,4jlm. �K�~�n�h� dmg 
ngAn thi �d�~� �d�~�y� cua lap cach �d�i�~�n� iJ cua phai cimg manh (20 �h�o�~�c� 30 nm) �d�~� 

bao dam hnh ki¢n c6 d¢ d6c cua �d�~�c� tlly!n c6 �t�h�~� cha'p �n�h�~�n� duQ'c. 

Bang 2 -3: So s{mh df)c linh dta m<)t si/ cong ngh¢ 

Cac �d�~�c� trung TTL MOS CMOS 

so Ian quang khAc 8 Mn 12 7-9 9-12 

MIl'c dO tich hgp 50-500 500-2000 500-1000 

Ngll6n nll6i 2-40 5 5 
Dong <SA 50 50 

COng suat/c6ng 10 4 0,5 

1M nguang 0,6 0,7 0,7 

Tan s6 xung nhip I 0,1 0,2 

* The' nguiJng Cl;a linl! ki¢n ph\! thu¢c: 

+ VAo hu6ng �t�r�~�c� tinh �t�h�~� cua ban dAn lam dC. 

+ Vao d¢ diiy vA vAo ban chat cu·a chat cach �d�i�~�n� a cua. 

+ Vao d¢ pha �t�~�p� cua min dAn silic. 

Don vi 

tranzito/mm 

V 

rnA 

PJ 
V 

GHz 

The ngufmg nay c6 gia tri rat nhi> neu dinh huang �t�r�~�c� tinh the [1.0.0J va 
qrc cua lam bang silic da tinh �t�h�~� . 

• Nitrisilic (ShN,) la chat cach �d�i�~�n� rat dugc ua dung M lam cMt each 
�d�i�~�n� cho cl!c cua (G) cua tranzito MOS. N6 c6 hang s6 �d�i�~�n� m6i 7,5 trong khi 
cua Sial chi bAng 3,9. Ngoili ra, no con chi" duqe thl danh thung cao han cua 
SiD,. Do �v�~�y� cho phep giam �d�~� �d�~�y� va giam the nguang. 

Chl1t each �d�i�~�n� nay ch6ng �l�~�i� sl! xa.m �n�h�~�p� cua cac ion sodium eho den �t�~�n� 

�n�h�i�~�t� d¢ 200°C, �n�~�n� tranzito co d¢ 6n dinh IAu dili. Tuy nhiCn, nguai ta kh6ng 
the cay trl!c tiep Si3N4 lCn silic, vi lam nhll �v�~�y� se xu!t �h�i�~�n� cac di¢n lich khOng 
mong mu6n a �b�~� �m�~�t� phAn cach. Do �v�~�y� bUQc phai �t�~�o� m¢t lop mong Sial trCn 
be �m�~�t� silic truac khi cho nglffig dqng lap Si3N4 d<1y khoang duai lOOnm. 

* Ban �c�l�!�d�l�/�~�(� nl!hJn cLla cl./c etta cung e6 lien quan den thl ngllOng. 1111!c 
�v�~�y�,� sl{ khac nhau giiia c6ng thoat �d�i�~�n� lil �d�~� tach m¢t di¢n til ra khoi cl!c ciIa 
va c6ng thoat �d�i�~�n� tiI eua de' �t�~�o� �n�~�n� �d�i�~�n� the' tilp xuc, rna the ngllBng �l�~�i� phJ..l 
thu¢c vao �d�i�~�n� the tiCp xuc nay. Di¢n the ti€p xuc giii'a nh6m va silic �l�o�~� p vai 
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�d�i�~�n� tra tit IMn IOrlem �v�~�o� khoang - O,9V. Ni!u thay nhOm bang ,ilie da tinh 
the pha taP manh, thi �d�i�~�n� thi! tiep x6e ehuyen tui +0,3. C6 nghla �l�~� e6 �h�i�~�u� 
the 1,2V. The �n�~�y� diin tui giam ciI the ngu<mg. 

* Tranzito MOS kenh n xua't �h�i�~�n� sau MOS �k�~�n�h� p chi vlIy do cOng ngh¢. 
Trong cang �n�g�h�~� chf �t�~�o� d.c tranzito MOS kenh n, s,! �n�h�i�~�m� ban trong san 
xual thuong t:;1.0 �n�~�n� cae di¢n tich duang. cae ion duang ky sinh nay t1ch tl;l b 
he mc;it philo each giii'a oxit-silic. Oie di¢n lfch nay gay fa Sl,l' �x�~� djch the' 
nguong bim eho tranzito MOS �k�~�n�h� n lam giuu duqc ghH toa sOm. Cae di¢n 
tfeh nay cung co �m�~�t� trong MOS kenh p. nlllrng cae ion duang a day bi d.c ion 
am ella c1!c eua hut �v�~� phla �m�~�t� phao each nh6m axil, �n�~�n� khong anh hubng 
dfn the ngUlJ'ng. 

MOS �k�(�~�n�h� n nIt uu �v�i�~�t� vi de;. lioh dQng ella di¢n III 16n gap til 2 den 3 �l�~�n� 

dO linh d<!ng eua 16 tr6ng. Ngoai ca, di¢n tra cua kenh n ( a chf d¢ ON) cung 
oho han va �v�~�n� t6c lam vi¢c eua n6 cung nhanh hem. 

2,2, C6ug ughe CMOS va SOS 

2.2.1. Cong ngh¢ CMOS 

Vi �m�~�c�h� CMOS Iii mQt cau truc g6m cac tranzito MOS kenh P co chung 
de vai mqt tranzito MOS �k�~�n�h� N. VI the no duqc gQi Iii tranzito MOS bu tru. 
Nha cau truc d6, nguai ta tim dugc m<)t bQ dao rat 19 tuang. 

Ok �d�~�c� trung cua CMOS: 

- The nuOi nho: 1 V den 5 V tily �l�o�~�i�.� 

- Thai gian truyen dan nhanh: < 3 ns tren tirng ding. 

- Tieu thl:l nang luqng co �t�h�~� �l�o�~�i� trir tr<;lng thai nghi. 

- Kha nang ch6ng �n�h�i�~�m� �c�a�~�.� 

- Thf nuOi duy trl: 2 V. 

2.2,2, Cong ngh¢ SOS 

Do Iii cCng ngh¢ san xuat cae MOS tren de saphir nen con gQi la tranzito 
SOS (siLicon Over Saphir). Nhu da biet, nguai ta c6 �t�h�~� t<;lo cac lap epitaxi �t�r�~�n� 

cae �d�~� khac nhau vai dieu �k�i�~�n� �v�~�\�t� �l�i�~�u� lam df c6 cling eau tnk tr\1c tinh �t�h�~� 

nhu ella lap epitaxi do. Saphir va silic co cung cau true tr\1e tinh the diamant, 
VI v;).y co thli nglffig dQng mQt lap epitaxi ella silic tren de saphir. Tranzito SOS 
khOng �n�h�~�y� earn voi cae tia chieu X<;l, vi the no duqe ling d1:lng rQng rai trong 
quan sl!, trong lien l<:te khOng gian va trong di¢n tit h<;lt nhan. Tuy nhien gia 
thiinh clla IO<;li nay tuang doi �c�a�~�.� 
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2.3. Cong �n�g�h�~� che �t�~�o� cac �l�o�~�i� vi �m�~�c�h� GaAs . 

2.3.1. Tranzito truiing GaA. 

Cac tranzito tTUbng che' �t�~�o� tir GaAs c6 d¢ hnh d¢ng cua �d�i�~�n� tii cao 
(6500em'/V.s) va �d�~� �r�~�n�g� vimg elim Ion (l,43eV), �d�i�~�n� tra sutit eaa (I0"nem). 
Tranzito truang lam bang ban dan GaAs c6 d¢ dru clla �k�~�n�h� rat ngAn: O,2SJlm; 
Vi �v�~�y� cac tranzito truong lam ba.ng ban dan I).ay hO<:lt d¢ng a vung t<1n s6 nIt 
cao, thuang la 16n han lOOGHz, c6 nghia la thai gian �t�r�u�y�~�n� cung rat ngAn 
khoang saps trong m¢t b¢ dao. Tuy nhien 10<:1i nily c6 nhuqc �d�i�~�m�:� d¢ linh 
d¢ng clla 10 tr6ng nho (400cmlN.s). Dieu nay ngan can sl! chet<:lO cac tran7i­
to CMOS vil tranzito kenh P. 

V6i cOng �n�g�h�~� GaAs nguoi ta c6 �l�h�~� t<:1o duqc cac m<:lch FET lo?i vi song 
vai titn 56 > 18GHz c6 �t�h�~� tich ril't nho khOng c6ng kenh c6 the tai san xuat, vi 
�v�~�y� gia thanh san phim rat h<:l. Cac vi m<:1ch s6, cac m<:1ng m<:1ch phll'c t<:1P trucrc 
khi phat, cac �d�~�u� thu �v�~� tinh cua TV a tju s6 12GHz .... deu duqc che t<:1o theo 
cOng �n�g�h�~� nAy. Ngoai ra, �v�i�~�c� �t�r�u�y�~�n� dan luu luqng cao �t�r�~�n� cae cap quang 
trong dai tit 140 �h�a�~�e� 560 Mbit/s Mn 1,2 �h�a�~�e� 2,4 Gbit/s eGng dung eae Iinh 
�k�i�~�n� nay. 

2.3.2. Phdn �l�o�~�i� 

- C6ng �n�g�h�~� �e�h�e�t�~�a� eae JFET dugc �d�i�~�u� khien bAng �c�h�u�y�~�n� tiep P-N danh 
cho cac vi m<:1ch cUng. 

- C6ng �n�g�h�~� MESFET duge �d�i�~�u� khien bAng �d�i�~�t� SCHOlTKY. C6ng �n�g�h�~� 

nay duqc sii (h,mg nhieu nh!,t. 

- Cae tranzito c6 d¢ Hnh �h�o�~�t� �d�i�~�n� tii cao HEMT. D6 cung la cOng ngh¢ 
ehe �t�~�a� tranzita trtri'mg MESFET, nhung kenh diin Iii �m�~�t� eMt khi di¢n tir hai 
�c�h�i�~�u� duqc t<:1o �n�~�n� nho �c�h�u�y�~�n� �t�i�~�p� di tinh �l�h�~� giii'a m¢t lap GaAIAs pha t<:1P 
10<,1i N vA m<'";lt lOp GaAs tinh khiet. Tranzito nAy hO<:1l d<'";lng nrt t6t a vimg �n�h�i�~�t� 

dQ thap, nhat la �n�h�i�~�t� dQ nita Umg 77°K co dQ Linh hO<:1t �d�i�~�n� tu rat cao 
> 100000 em'/V.s. 

- Tranzito HBT N-P-N duqc cifu t<:1o nha �c�h�u�y�~�n� tiep di tinh thi giua Ga Al 
As n/GaAs p++ c6 tan s6 cat Mn 45GHz 

2.4. C6ng ngh,; BI - CMOS 

D:iu nhfrng nam 80, CMOS do tra thanh �m�~�t� e6ng �n�g�h�~� chi! yeu ehe �t�~�o� 

�n�~�n� cae vi m<:lch logic va nha VLSI �t�i�~�u� lan nang luqng cl!c tha'p. Den nam 
1983, mQt quy trlnh tuang dong vai Bipolar nhung l<:1i dqa �t�r�~�n� cOng �n�g�h�~� 

CMOS da duqe phat trien hang cach su dl;1ng cac uu the cua cae hnh �k�i�~�n� 
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Bipolar liin CMOS. Nhu �v�~�y�,� cCng ngh¢ 81 - CMOS dii ra doi. Trong d6, c8. 
cong ngh¢ Bipolar va c6ng ngh¢ MOS duqc ap dl:mg �t�r�~�n� dmg �m�~�t� chip ban 
diln. eho d€rrnay, n6 cHi tra thanh cang �n�g�h�~� ng,! lri trong �v�i�~�c� san xua't cite vi 
ml:lch VLSI toe d9 cao va da nang. 

COng �n�g�h�~� 81- CMOS qp trung nhfrng IfU �v�i�~�t� cua cOng nghe Bipolar vA 
cdng �n�g�h�~� CMOS: 

- Cong �n�g�h�~� CMOS co c6ng suat �t�i�~�u� thl! rat Dho, �m�~�t� d9 ttch hgp ral cao 
va �I�~� ch6ng nhieu rat Ian. Do �v�~�y�,� n6 thich hqp �d�~� chI! t<;l-O d.c vi ml:\ch phuc tl:\p. 

- Nguqc �I�~�i�,� cong �n�g�h�~� Bipolar l<;li c6 dong loi fa m<;lnh va �v�~�n� toe hOl:\t 
d¢ng ral cao. 

Tren nhfrng Uu �d�i�~�m� d6, then quan diem �v�~� m?ch, c6ng �n�g�h�~� BI - CMOS 
rat hap dan VI cae �h�~� thong 1Ucmg II! va die he; thong sO' duqc lhl!c �h�i�~�n� tn:n 
cung m¢t chip va ciii �t�h�i�~�n� dang ke Dhling uu �v�i�~�t� cua CMOS �v�~� �v�~�n� toe, ve 
cong sual lieu thl,l thap va Ie ch6ng nhieu. �H�i�~�1�1� nay, tmac nhiing �y�~�u� d.ll eao 
vc toe d¢ va muc d() tich hgp, cong ngh¢ BI - CMOS dIng da duqc cai �t�h�i�~�n� 

va linh vi han rat nhicu �d�~� t<;l.o nen cac mC;lch logic mang (array), cac b¢ nha 
tinh co dung luqng c,!c IOn nhlffig t6c d¢ truy �c�~�p� qrc nhanh (nho han 10 ns). 
Dap lIng nhfrng �y�~�u� cau d6, cong �n�g�h�~� BI - CMOS ECL LSI da ra dili. 

2.5. Cac vi m<;1ch cong suat 

Oic tranzito VMOS c6 cau truc �t�h�~�n�g� dUng Hi cae MOS c6 c,!c dla duqc 
th,!c �h�i�~�n� dUaL dC;lng h1..nh chfr V. Vai cau tnk nay, kich thuac cua �k�~�n�h� duqc 
thu nha nhat; nher d6 di¢n tra cung nhu �d�i�~�n� dung giam den muc t6i thieu va 
vi �v�~�y� eho phcp tilng �v�~�n� t6c �e�h�u�y�~�n� mC;lch va tiln s6 hO<;l.l d()ng cua cac linh 
�k�i�~�n�.� Cac tranzito VMOS thl!c �h�i�~�n� �d�~� dang trong cae vi mC;lch e6 �t�h�~� kich 
thkh cac dong IOn �n�~�n� rat thfch hqp eho ca.e vi mC;lch eong suat. 

* Cae &;ic (rung Cl;U FMOS: 

- Tra khang vao rat cao cho phep tac d¢ng vc th€. 

- �V�~�n� t6c chuyen �m�~�c�h� co ns (nano giay) eho phep thl,lc hi¢n cae b¢ 
�e�h�u�y�~�n� mC;lch gan nhu 1.9 lUang. 

- H¢ s6 khuech dC;li eong suat c1!c Ian co hang nghln 13.n. 

- D¢ wyen tll1h cao cho phcp thl.!c �h�i�~�n� cac b¢ khuech dC;li tuyen tmh ve 
c6ng suat. 

- Kh6ng co 51.! qua tai ve �n�h�i�~�t� d¢ va cling khong c6 �h�i�~�n� lUqng danh thung 
thu cap do h¢ s6 nhi¢t d¢ duong. 
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- Mac song song �n�h�i�~�u� �m�~�c�h� co sO khOng gay nen bat ky van M �n�~�o� �v�~� 

ciing kh6ng em bi¢n phap bio v¢ �d�~�c� bi¢t nao. Dieu d6 co nghia lil Call true 
VMOS rili M th\fc �h�i�~�n� �v�~� �m�~�t� cOng nghe. 

- Di¢n tfa n6i �t�i�~�p� 11\ nhuqc �d�i�~�m� duy nhat eua VMOS so voi �l�o�~�i� lu5ng 
c\fc. VMOS kenh P co �d�i�~�n� tro n6i ti"p Ion gap 2 Mn 3 liln VMOS �k�~�n�h� N vi 
Iii tr6ng co dQ linh dQng rat nho so vai dien tiT: 

Hiing Siemens eua Due dua fa MOS co cau true �t�h�~�n�g� dUng c6 �t�~�n� gqi 11\ 
SIPMOS (Siemens Power MOS). �L�o�~�i� nay c6 the cam khoilng 2 V. dO 6n dinh 
nhi¢t f.:tt cao cho phep ghep song song ohieu �m�~�c�h� co sa rna kh6ng gay nen 
rlic r6i �n�~�o�.� SIPMOS c6 lfU diem lit 

- Chuyen m<;lch cong suat 1611 va nhanh. 

- �D�~�c� lnmg tuyfn 1mh. 

- TAn 56 �h�o�~�t� dqng cao. 

- Chill duqc thf 100. 

- CAt duqc cae dong �m�~�n�h�.� 

- Thai giaD �c�h�u�y�~�n� m<,lch ngao. 

* SIPMOS duqc Slr d\1ng r('mg rai trong: 

- Chuyen d6i dong xoay �c�h�i�~�u�,� ngu6n nuOi c6 ngal quang. 

- T<;lo s6ng va kh6a. 

- Tt,r d¢ng h6a di¢n tiro 

- �C�h�u�y�~�n� m<;lch cho cae tiii cam U'ng. 

- Cae b¢ khu€ch �d�~�i� am t.to trong Hi -- Fi. 

- Cae may pM.t sieu Am. 

- Vien thOng, tin hQc. 

- Ok ml;l-ch ghep noi may tinh CMOS. NMOS. 

- Di¢n lir cOng nghi¢p va dan dl!ng. 

2.5. Cae b«) Dha dung �h�i�~�u� ling tnfOng 

2.5.1. Cac btl nM RAM 

RAM �t�~�n� tieng Anh la Random Access Memory hay con goi la bi) nha truy 
�e�~�p� ngiu nhien. C6 nghla l3 nguai ta co �t�h�~� �d�~�t� dfn bat ky dit'im nao eua b<) 
nha m9t each tn,rc ti€p nha vao cae dia chi. RAM hi b<) nha 160, trong do nguoi 
ta co �t�h�~� ghi, dQc hay x6a thOng tin moi khi ngum ta muon. 
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.:. RAM Ifn" (SRAM) 

SRAM dU\1c thl!'c �h�i�~�n� nhil cOng �n�g�h�~� Bipolar hoac thOng �d�~�n�g� han cO III 
MOS. N6 can hai b¢ dao voi phiin h6i bai �d�i�~�m� oha, �h�o�~�c� la hit. 

Cae b¢ nh6 SRAM CMOS duqc san XU<ll thea cae �l�o�~�i� tir 4K d6n 256K 

Uti viff rtia RAM finiz (SRAM) so vai RAM d(jng (DRAM): 

Hoat dOng de han, t1tang d6ng voi TIL. 

Chi can m¢t th6 l1uai. 

�T�i�~�u� thl;! it hem. 

It �n�h�~�y� voi �n�h�i�~�u� va voi cae tia chi€u �x�~� han. 

Kh6ng d.n phai lam mat. 

V<)n t6e can, nha:t Val cCng ngh¢ EeL. 

Nhu(fC die'm: 

- �D�i�~�n� ttch be �m�~�t� cua silie trcn �c�l�i�~�m� nha �n�h�i�~�u� han; �m�~�t� dl? hoh ki¢n oh6 
han; gia thimh d.ll han, dung lugng nh6 nh6 han. 

- Thi Intang eua SRAM lhi kh6ng quan tf9ng bang th! tntemg eua DRAM 

Ung �d�~�l�I�l�g�:� 

Oie h¢ nha SRAM duqc ua chu¢ng Lrong cae h¢ th6ng co dung hrqng nho 
trung binh �h�o�~�c� nho vi toe dl? cua chung va vi sl! �t�i�~�u� th1,l it nang lUQTlg . 

• :. RAM drjllg (DRAM) 

Trong cae b¢ oha DRAM, s6 li¢u duqc lUll tru dum df:\ng �d�i�~�n� tfch chua 
trong 1\1 �d�i�~�n� n6i giii'a ngu6n nu6i va ql'C g6c. 

Trong eOng �n�g�h�~� NMOS, t€ bao nha ehi€m �d�i�~�n� tich b<! �m�~�t� c\!'c �W�~�u� nhlffig 
�d�i�~�n� dung �l�~�i� co gia tfi cl!c �d�~�i�.� M¢1 s6 cae DRAM sir d1;lng m¢1 tranzito 
CMOS thay vilo ehb eua NMOS. Nhu �v�~�y�,� so thu du,!c dong ban ddu nha han, 
thOi gian �e�h�u�y�~�n� m;;t.ch nhanh han va d¢ eh6ng �n�h�i�~�u� ciing t6t han. NgUVe �l�~�i�,� 

sl! thl!c �h�i�~�n� m;;t.ch se phuc tl:lP han. 

�V�i�~�c� �n�g�h�i�~�n� cuu va san xuit cae DRAM citn sl! �d�~�u� tu rat IOn �d�~� n6 phil 
hqp vai 51,1' phat �t�r�i�~�n� cua c6ng �n�g�h�~�.� 

2.5,2, Cdc bq nhti ROM((Read Only Memory) 

Cae hQ nha chi dqc ROM lil m¢t hQ nha "ch6t" trong do thOng tin chi duqc 
ghi m¢t �l�~�n� trong ca qua trlnh san xuat, do do, thOng tin sc kh6ng hi mat khi hi 
liit ngu6n. �~� dam bao gia thanh cua ROM kh6ng qua cao, citn phiii san xuat 
voi s6 luqng IOn thi cOng �n�g�h�~� CMOS va NMOS voi C1,l'C ctta silic lil phil hqp. 
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3. each si't �d�~�n�g� �m�~�c�h� If) h\lp (IC) 

Nhu da noi a �t�r�~�n�,� vi �m�~�c�h� (Ie) thl!C chat Iii bQ khucch d<;li, toan lx) d,c linh 
ki¢n duqc hip ghcp tren m¢t tam co cae chan dua fa, mM chan c6 m()t chile 
nang ricng. Theo each phan lO<;li (hla van chuc nang lam vi¢c �m�~�c�h� 16 h<Jp c6 2 
IO<;li la Ie tuycn tinh va Ie so. Vai m6i �l�o�~�i� nay l<;li co ral �n�h�i�~�u� ti'ng �d�~�n�g� khac 
nhau. Vi the khi ki6m lra va sua chua thay the chung ... phii am hi6u ky chile 
nang va chc d() Hun vi¢c ella chung lTOng lung .m<;lch C1,l �l�h�~�.� d ph <in nay chi 
�n�h�~�m� cung c<1p m(}t so kicn lhue toi �l�h�i�~�u� va nIt can thiet eho d,c c6ng vi¢c d6. 

N6i chung kct cau cae m<;lch 16 hqp fin da d<;lng. so chan nhicu it khac nhau 
bao g()m 3, 4, 6, 8, 10, 12, 14, 16,20, 24 .. v.v, chan phd bien nha't Iii 14 chan 
(Hlnh 2- 48). TIllT 11! cae chan du<,1c danh dau nhl! sau: neu 11hln �m�~�l� sau thi 
dern cung chi6u kim d6ng ho so chan LII 1 cho den het, ncu nhin �m�~�t� trCn (Top 
Vicw) dcm �n�g�U�<�.�~�c� chicu kim dong ho. 

3 

.\ 

\ 

" 7 

14 

II 

II 

10 

9 
8 

I-fil1li 2--1-8. '-)'(/ do b6' tri cae cliall ella Ie 

SI! b6 tri cae chan tuy then �l�o�~�i� nlutng n6i chung de vi �m�~�c�h� ban gio cung 
co dc �m�~�c�h� co ban sau: 

�~� N6i mat (Mt) 

�~� Cilp ngu6n 

- D<1u vaa 

- Dau ra 
- Khle dan d(mg ky sinh 

- Hoi tiep ... 

• 

Trong do m<;lch cap nguon co �t�h�~� cap a nhiCu chan, dau vaa - dau ra co �t�h�~� 
co mi)t hay hai. �M�~�c�h� hM tiep co �t�h�~� co m9t �h�o�~�c� hai �m�~�c�h� va m<;lch khu dao 
d9ng ky sinh ciJng �v�~�y�.� Vile do Ie phiH co nhieu (t<1u fa (nhi6u chan). 
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Cau hoi va bai tap chU'dng 2 

1. Neu dl;ic Unh dan di(ln cua chat ban dan jinh �k�h�i�~�t�.� 

2. Phan tfch cac yeu t6 anh hLIC1ng den dl;ic tfnh dan di(ln cua chflt ban dan ( nhi(lt 
d9, anh sang, cL10ng d9 di(ln truong, tia buc �x�~� ). 

3. �T�~�i� sao trang hau het cac linh ki(ln di(ln ILt kh6ng che �t�~�o� bang �v�~�1� li(lu dan di(ln 
ma �I�~�i� dung �v�~�l�l�i�e�u� ban dan. 

4. �P�h�~�m� lich �d�~�c� linh dan di$n cua chat ban dan �t�~�p�.� So sanh vOi dl;ic tinh dan di(ln 
cua chat ban dan linh khiet. 

5. Neu mC;;1 s6 (Jng dl,mg cua chat bim dan. 

6. Neu cau lao, nguyen �t�~�c� lam vi(lc, ki hi(lu cua 8iot. 

7. Phan tich cac dl;ic tfnh cua 8iot. 

8 So sanh U'U nhL1<;Jc diem cua 8ial giecmani va 8i6t silk. 

9. Trinh bay cong ngh(l che lao 8ial �l�o�~�i� tiep diem va tiep �m�~�t�.� 

10. Neu nguyen �t�~�c� lam vi(lc cua diat Zener, ve �d�~�c� tuyen Von - Ampe va cach �m�.�~�c� 
dial vao mach di(ln. 

11. Neu nguyen lac lam vi(lc cua diot bien dung, ve dl;ic tuyen Von - Ampe va cach 
mac vao mach di(ln. 

12. Khi SLr dl:Jng diat can chu y nhCmg diem gl? 

13. cau �I�~�o� tranzito �t�h�u�~�n�,� nghich va nguyen uk �h�o�~�t� dC;;ng. 
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14. Cach mac Iranzito PNP va f'o!PN CI!C bazo chung, colectd chung, emitor chung. 
Phan tfch kha nang khuech �d�~�i� dong, ap , cong suat cua cac lo?i cach �~�c�.� 

15. Neu eac thOng s6 �k�i�t�h�u�~�t� each SLt dl:Jng tranzito, cach kiem tra xac dinh �l�o�~�i� 
tranzito, chan tranzito. 

16. Cflu �~�o� ki hi(lu va nguyen tac lam vi(lc cua tranzilo thL1ang JFET. 

17. Cau �t�~�o�,� ki hi$u va nguyen �t�~�c� ho?t dC;;ng cua tranzito trLIang MOSFET. 

18. PMn Uch utJ nhLI<;Jc diem cua tranzilo lL1ang cl!C. 
19. Cau �t�~�o� va nguyen lik �h�o�~�t� dC;;ng cua tranzito 1 liep giap, tranzito 4 ctfC. 

20. Cau �t�~�o�,� ki hi(lu, nguyen tac �h�o�~�1� d9'l9' ling dl:Jng cua tiristor. 

21. Cau �t�~�o�,� sd do tLIdng dLIdng cua Tria!, Diac, di(ln Ird nhi(lt va cac (tng dl:mg. 

22. Cau �t�~�o�,� cong ngh(l che �I�~�o�,� nguyen tac �h�o�~�t� dC;;ng cua Ie bao Quang dan. 

23. So sanh 8i6t quang di(ln va triot quang di(ln. 

24. Trinh bay cau tao cua b9 ngau h<;Jp quang di(ln. 

25. Neu d.!!\.c diem, cach phan �l�o�~�i� �m�~�c�h� 16 h<;Jp IC, cac nguyen tik cd ban de xay dlfng 
1 vi mach. 

26. Phan tich �d�~�c� diem cong ngh(l che �t�~�o� IC, U'U nhl,fdc diem cua tlIng �l�o�~�i�.� 

27. Cach SLr dl,lng IC va cach be trf mC;;t s6 chan Iren mC;;t so IC thong dl;lng. 
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Chl1ang 3 

D1ENTHANH 

Di¢n thanh lit. ph an hqc nghicll CtTu cau l':l0, nguyen 19 Lim �v�i�~�c� va cOng 
(h,mg ella d.c thiel �h�~� �d�i�~�n� lhanh nht! micn), loa, 6ng nghr.:. 

I. KHAI NltM CHUNG vi!, AM THANH 

1. Nguon goe am thanh 

Khi La dung tay �b�~�t� van day dan, day dim rung �l�~�n� va phat fa li6ng. Tieng 
MII1 ngan lIi:l.i, cho de'n khi day di:m het rung thl am thanh cling tal. N (l'u La go 
If(ing. m;;tt Lrt:ing rung len va cfing phat fa licng .. v.v. 

NhlI �v�~�y� La co �t�h�~� kCt �l�u�~�n�:� Am lhanh Iii do �v�~�t� �t�h�~� rung {h)ng. pluil fa Licng 
va Hlm IfuyCn di Lrong kh6ng khL Sb dt lai La Ilghc dlIqc am lhanh lil nhb co 
mang nhi. Milng nhi n6i lien v6i �h�~� than kinh Lrung lIang. 

Uin song am thanh tit �v�~�t� the: rung dl')ng phat fa, duqc Ian truycn Lrong 
khOng gian, toi tai La lam rung d(lng mang nhi then dung nh!p di¢u rung d(mg 
cila �v�~�l� Lh0 <fa phat fa lieng. Nha do tai La nghc dlIgc am thanh. 

Am thanh cfing Ian truydn dlf(,1C trong khCmg khl, chat h"mg, chat ran, 
nhlIng kh6ng truydn Ian trong khoang chan kh6ng, 

M()t s6 chcl'L truydn dan am thUllh kcm. Cae chat (Hin am kcm thU(Hlg 13 IO<:J.i 
mdm nhu x6p, h6ng, d<:J., ci'> kh(), Ok chat nay g9i Iil. ch.ft hut am, dlf(,1c dung 
M 16t tlf(mg cae r<;lp M.l, dc ph(mg 00. am ... dd hut am, giiim tiCllg vang. 

�V�~�n� t6e lruycn Ian cua am thanh phl,l thu(lc vito chat truydn am. 

rhi �d�~�/�;� Trong khCmg khlla 340 mis, trong nude IiI 1480 mis, trong ch.rt Sift 

I. )OOOm/s. 

Trong kh()ng khl �v�~�n� toe �l�r�u�y�~�n� Ian phl,l thu0c �n�h�i�~�l� d0 va tinh lheo c6ng Ihuc: 

HfT 
C =331 _0 (m!s) 
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To I;) nhi¢t d(> �t�U�y�~�l� d6i eua kh6ng kh1. Nhu �v�~�y� nhi¢t d(> dmg eao thl am 
thanh truycn cang nhanh. Nguai ta thuang ehqn C :::: 340 mls la t6e d(> Luong 
ung vai nhi¢t d(> 'P=290oK (tuc Ia 17nC). 

Trong hanh trlnh truyco lan, neu �g�~�p� phiii die �v�~�t� ehu6ng ngl:li nhu luOng, 
nui da... th' phan 16n nang Iuqog cua am thanh s0 bt philn x!;ltra Il:li, m(>l phein 
nha tiep ll!c truycn Ian vc phfa truck, con m¢t phan nhb ntra ella nang lUQllg 
am thanh bi C9 sal vai chuang �n�g�~�i� �v�~�t�,� bittn thanh �n�h�i�~�t� nang lieu tan di. 

2. �£�)�~�c� tinh cua am lhanh 

Am thanh duge �d�~�c� tntng bang cae �d�~�c� tfoh nhu sau: 

2.1. Tan s6 dao dQng ella am thanh 
Tan s6 eua m{?t am don Ia s6Ian dao d<)ng eua khong kill truycn am trong 

1 giay dong h6. 

VD: Khi La gay n(:it mr eua �d�~�1�.�l�1� thl day se rung 330 lan/ gia.y. Ta gqi tan s6 
eua am mi Ia 330 Hcc,(Hz). 

Dan vi clla t<1n 56 Ii:l. Hce (viet tit HI. Hz) 

I Mega Hec (MH/) = 1000 Kilo Hec (KHz) = 1000.000 Hec (Hz). 

Tan 56 bicu tht (1<) cao eua am lhanh: Ticng tnim co t<1n s6 thilp, ticng being 
co litH s6 cao. Tai nguai co �t�h�~� nghe duqe cae utn s6 thap toi 16Hz va tan s6 
cao lui 20.000Hz. 

Dili tan s6 tit 16Hz den 20.000Hz gqi Ia dai lan s6 am thanh, gqi 1<lt la am 
tan. Nhll'ng am co tan s6 duai 16Hz gQi Ia hi:l am.Nhll'ng am co tan s6 tren 
20.000Hz gQi la sicu am. 

Dong di9n c6 tan s6trong khoiing 16 dc'n 20.000Hz gQi Ia dong di¢n am tan. 

Oilg voi m6i tiin s6 dao dQng f co ehu ky dao d<)ng T va m<)l buac song 
(doc 111 lam da). (Hlnh 3 - I). 

Chu ky eua dao dQng am thanh la thai gian am do dao dQng dugc 1 Ian. 
Chll ky ky hiell 111 T, c6 dIm vi 111 giay (5), T = 1/ r 

0. 

o 
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Un>: Bien dQ dao d(>ng am thanh 

T: Chll ky dao dqng Am thanh 

HiIlI13-1. 
Do thi 111m gian etta dao d(mg am thanh 
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Ruoe song eua am thanh ky hi¢u bang A co dan vi la met. 

).. = C.T, C 10 t6c dO �t�r�u�y�~�n� Ian cua am thanh trang kh6ng khl (C=340m!s). 
T Iii ehu ky ella am �t�h�a�n�h�.�V�~�y� buoe song ella am thanh ehinh Iii khoiing Ian 
�l�r�u�y�~�n� eua am thanh wang (mg voi mt)t ehu ky dao dOng. Ru(re song ella am 
lhanh luang U'ng teong diii am Lan Ia. Lu21,25 m den 0,017 m 

Tfcn lhlfe t6' 1 am phat fa tllUOng khOng phii Iii 1 am <.hm, rna Iii m¢t am 
phue. Am phue nay ban gam am dan va. 1 s6 am dai co tan s6 gap 2,3,4 ... hin 
am dan. 

Trong diii am tan, nguai La chia fa: tieng tram tit 16HI. den 300Hz, ti6ng 
vua tit 300Hz den 3000Hz, ticng h6ng (hay tieng thanh) tit 3000Hz den 
20.000Hz. 

Tieng noi eua nguO'i lbu(1ng co tan so lU 80-1200 Hz. Cae not �n�h�~�c� (J hal 
d() thu 3 co litn s6: dO; 262Hz, fC: 294 Hz, mi: 300HI., pha: 349Hz, la: 440Hz, 
sj: 494Hz. 

2.2. Cong suat am thanh 

COng sUift am thanh lit nang luqng am lhanh di qua I di¢n tich Strong thai 
gian I giay. 

Cong sua't am thanh P co the tfnh bang eOng lhue: 

p = pSv 

Trong do: pia thanh ap 

v Iii �v�~�n� toe ella I phan tir khOng khl �t�~�i� do 

S la di¢n tlch 

C6ng suat am thanh tfnh then W (mit) 

2.3. CI10ng do am thanh 

CUOng dl? am thanh Iii eang SU:!l am thanh di qua 1 dan vj di¢n Heh lil I. 

1= P!S =pv 
Ra �d�~�i� luqng: A p suat am thanh, eOng sm1l am thanh, eubng dq am lhanh gtlIl 

�l�i�~�n� voi nhau: P =IS =pvs. Ca 3 �d�~�u� �h�i�~�u� thi dq Ion nho ella am thanh, ihn thanh 
co nang luqng cang Ibn th) eang suar, eub"ng dq va ap SU:!l am thanh eang roo. 

3. 51! thl:l cam cua tai ngLtoj doi voj am thanh 

Nguai blnh lhuang co �t�h�~� nghc duqe am thanh trong dai tan 56 lit 20Hz 
den 15.000 Hz. C6 nguai nghe duqe am thanh co tan s6 eao han. co nguai �l�~�i� 

chi nghe duqe am Lhanh co tan so thap han. Nguai gia nghc ticng thanh kcm 
hem nguoi trc. 

..0 
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NgU()'i la l.:0 Ih0 piuin �h�i�~�t� <1u9'l.: 130 mul.: thanh ap khac nhau, moi muc ddl 
nhau 1 ch). Tai ngu(Yi nghe �n�h�~�y� v(Yi cac tan s6 trong khoang 500Hz den 
5000Hz, (''I nhCing u1n s6 nay chi call ngutJn am thanh co thanh ap nh6, nghe 
cCing kh(mg kern gl a khoang Ian s6 cao hay thap co thanh ap IOn. 

Tai ngu'{1i c() Lhli phan hil;t dU9c nh[rng am s.ll.: khac nhau. 

Am Sill.: iii Silc thai rieng cua am thanh, giup ta pha.n �h�i�~�t� dm,'Ie dc ngu6n 
am khac nhau. Hai �i�o�~�i� �n�h�~�c� (.;I,l d.ll1g d<;\o m0t han �n�h�~�e� nhu nhau nhung nghe 
kh,k nhau VI c6 am sac kluk nhau. Hai am phuc co am cO' han gi6ng nhau ve 
tan sCi va hien d(), nhung hai am do c6 Hill sCi, hien dl) khac nhau.,. n0n co am 
'i.ll.: khac nhau. 

Tai nglf(\i c6 khii nang uu li0n nghe r6 d.e licng rna mlnh nghe quen, 
Chang h<,tn ngut)'i �V�i�~�t� Nam nghe ticng �V�i�~�t� khi lhuyel minh phim r6 han ticng 
ngo<;li qu6c. Ngu(1i ta co th0 xac dinh dU<;1(.; huang am lhanh truycn 16i nhb hai 
tai. Vi �v�~�y� la eo �t�h�~� nghe duqc am thanh �i�~�p� �1�h�~�.� 

II. MICR() 
MicrO Iii dl:l11g el,l �d�i�~�n� thanh. co lac dl,lng hien d6i na.ng luqng clla de dao 

�d�(�~�n�g� am thanh thiinh nang luvng dao d¢ng �d�i�~�n� am loin. �D�~�n�g� cua dao d<)ng 
am tan lay ra tll hai dau cua micrO phai gi6ng �h�~�1� �d�~�n�g� dao d¢ng am thanh dua 
tai mier(). 

1. Cac �d�~�c� tinh chinh cua micro 

J. J. 1)6 nhay 

Dc) nh<;ly cua micro Iii muc �d�i�~�n� ap fa c'1 hai dau ra cua micro (do ('1100Hz) 
khi mien) dU(,1l.: da.'u dung tai va thanh lip 0 truDe micro lil 1 micr() har ( har ), 
Don vt trnh de) �n�h�~�y� la milivOn tr0n moi micrO har (m V �/�~�h�a�r�)�,� D() nh';ly eua 
micro con c6 lh0 trnh ia muc e6ng sua'! ra tren tiii chuan khi thanh ap i'riruac 
micro Iii �I�~�h�a�r�.� D(l nh<,ty nay tfnh theo mW, 

D<) nh<;ty eua mien) cCing thuOng Hnh theo <texi Ben (dB). Micr() nao d) £1(> 

nh<,ty t(nh theo dB cang 1<'111 thl <1(> nh':lY cang lOn, ChAng h<.i-n micro c6 d() nh<;ly 
-55dR khoc 11(111 mien) eo (1<) nhl!y -70dB. 

1.2. D<)c tuyen tan so 

�D�~�e� tuycn tan so eua mier() hi0u tht si! hien t16i mue �d�i�~�1�1� ra eua micrO khi 
tan sCi thay d6i. No ph an anh d<) trung tlWe cua mierC). Dai Ian s6 eang [()ng va 
dc) kh6ng d6ng deu eua n6 cang 11hZ, thl chat luqng eua micrO cang �c�a�~�.� 
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�D�~�e� lUycn tan s6 eua mien) call phu hgp vai may tilng am va vdi yeu du Sll 
dl:.li1g. �D�~�e� tuycn litn so con kcm lhco mue khOng d6ng �d�~�u� eua n6 tinh 1hco dB. 

J.J. Tra khang danh dinh 
C62 IO<;li trb khang: 

- Micro lr(1 khang lhap e6 tri1 khang 2000m. 250 Om, 60 (,m nhu ph:ln Ian 
d.e micrfJ eu(m day eua Lien XO. -

- Micn) e6 tft)" khang can: C6 1ra khang hang ehl,lc kilO Om trb len nhu cac 
min() tinh �l�h�~�,� hay m(Jl s6 micro cuon day ella Trung Qu6e. 

M9t s6 micrO e6 d. 2 mU'c lrb khang (eao va thlip). 

1.4. Bup hu·ong eua micro 

�R�i�~�u� �t�h�~� sl! hien d6i vc d¢ nhl;ly eua micrO lUy thco huang cua ngu6n am 
thanh dqi vao micrO. 

Hlnh 3-2 RiC:u �t�h�~� cae ki6u bup huang eua micrO. 

S I 
s s 

T T 

s 

I 
TI 

I 

M 

I Jillh 3-2: Cue d(,mg blip huang ell£} micro 

Khi bict bup l1U6ng micro lhl bict ch<.H1lo<;li micro dung b eha tbfch hqp va 
biet each b6 lri micro lhu 16t va tninh duqc tieng ru (Larscn). 
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2. Cac IOClii micro 

- Micro �d�i�~�n� d()ng ki6u cu()n day. Day la �k�i�~�u� micro thong �d�~�n�g� nhat 

- Micro tinh th0 

- Micro tI}. �d�i�~�n� 

- Micro than 

Tren hinh 3-3 minh �h�o�~� �l�o�~�i� micro �d�i�~�n� d()ng 

I. MiJIIg micro 
2. M4IlIg �1�i�1�t�~�1�/� 

3. CI/(J/1 day 
4. Kite Sal c6 lit rndl1/g 1/I(111h 
rlll(img g()i hI khe II, 
5. NUIIl c/tam !lillll III/(ill 
6, 1'1"1,1 Sal IIUI/ 

7. (/lIg IIwuf hi 
8. /)41 II/if dill 

Ifilllt 3-3: CUll Ir,lO micro di¢n d(JlIg 

3. sli dl;Jng, bao quan micro 

3.1. Slr dl:mg �l�o�~�i� micro thich hgp 
Neu la may tang am hay ghi am co tri'1 khang �v�a�~� nho thi dung micrC) cO 

tri')' khang lhap, neu la may lang am co tn'" khang van IOn thi dung micro c6 lra 
khang eao. 

Cac did truyen lhanh Cl)' S<1 chi �n�~�n� dung micr6 �d�i�~�n� lh)ng ki0u CU(Jll day 
Cling lIu dam hao chat luqng, �I�~�i� M str dl,lng, it hu hbng. Neu dung trang am 
cac CUl)C h9P, hqc �t�~�p�,� mft tinh, ca nh<,lc ph6 thong cling chi can dung �l�o�~�i� 

mien) �d�i�~�n� d()ng chat 1U(1ng lhuimg. 

Trong tru{J'ng hqp phai thu de huDi �b�i�~�u� �d�i�~�n� nh<,lc giao huang cac budi ca 
nh<,lc �d�~�c� �b�i�~�t� thi mdi dung den d.c micrC) tt! �d�i�~�n� �h�o�~�c� micro diGn c1qng �k�i�~�u� 

cuqn day co �d�~�c� luyen tan s6 r(mg ... Khi dung d.c IO<,li micro nay pha.i he! SIfC 

nht; nhang, lninh va ch<,lm c6 �t�h�~� lam hong micrO. 
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3.2. Tranh va �c�h�~�m� �m�~�n�h� 

Trir mien) than c6 kct cau khil. chac chan. c(m cac micro khac deu co mang 
nIt m('mg. kct cau manh mai ... chi va �c�h�~�m� m<:J.nh �h�n�~�c� danh mi co �t�h�~� lam cho 
mang l¢ch khc tit ho.;tc men mo micn). 

3.3. Khong d.i micro a cho �~�m� thap, hl,li �h�~�m�.� co nhi¢t d() cao, tlr truong m<:J.nh 

Khi kh()ng dung nen cat van IH)P kin co chat chClng am. Nhfillg mien) co 
ngu()n pin khi khCmg dung m()t th(\i gian phai than pin ra �d�~� de phong pin 
h()ng. ehay mt6c lam h()ng mier(l. . 

3.4. Khi trang :1m thong thlfung, can ehqn 10<:J.i mien) I hU6ng va h6 lri 
mierC) �v�~�\� loa sao cho ticng loa pluit ra kh(mg tI()i �l�~�i� micr6 lam ph at sinh ticng 
ru (Larsen) 

III. LOA 

Loa la dyng cl,l �d�i�~�n� lhanh c6 tac dl,lng hien dtli nang lugng di¢1l {1m tan 
tilanh n<1ng IU\mg am thanh. N6 d(lIlg m(ll vai trt) �d�~�e� �h�i�~�t� quan lfqng doi veti 
nganh di¢n thanh. Loa (\m;,.e dung trong cae may tang am. may thu thanh, may 
ghi am, may thu hlnh, man hinh may tinh, trong lTI<:J.ng lu6'i truycn thanh e6 day. 

1. Cae �d�~�e� tinh ella loa 

1.1. Cong su.lt d,mh d,nh: La eCmg Sual 16n nhal co th0 eung cap eho loa 
rna loa co the ehju dl,l'ng �d�~� cac hI) �p�h�~�n� eua loa kh6ng hj bie-n d<:J.ng (nhu eu(m 
day hj nong, mitng loa hi meo) va dam hao h¢ s6 meo khllng chrang thang 
khClIlg vU't}"t qua muc quy djnh, 

�D�<�1�~�l� vj t1nh cCmg suat ella loa lit V6n-Ampe (VA). 

1.2. �D�i�~�n� �~�i�p� danh dinh: lil di¢n ap am lan dua vao 2 dau loa (10 e6 eong 
sual danh dinh. drill vi tlnh �d�i�~�n� ap la vCm (V). 

1.3. Tra kh:lng danh d!nh: la tn'1 khang do duqe khi dua vao loa m(H dbng 
di¢n am tan hlnh sin co tan so quy djllh (thulmg lit 100Hz hay 400HI.), Muc di¢n 
ap dU'a vao loa lit :m(Jj( di¢n ap clanh djnh. Trb khang eua loa thay deli then t{tn s6. 

1.4. Thanh ap: 111anh ap eua loa hi0u thi d() �n�h�~�y� eua loa. VCri cung m(ll 
c(m,\;. sutil am Uln cung cap cho loa, loa nao co thanh ap l6n hon thl dO nh<:J.y 
cao hO'I1. D() �n�h�~�y� eua loa dU9'e danh gia h<1ng lhanh ap chu;ln clla loa, 1113nh 
ap ehu{in cua loa do (1 diem trcn lrl,lc loa dch mi¢ng loa 1 m, khi dua vao Ina 
c(mg suat 0,1 \'1\. Thanh ap tll1h then dOl1 vi �~�h�a�r� 

Thanh ap chu:ln eua loa Iii lrung hlnh e(mg cua ca.c thanh ap cim.1n rieng, 
do II cae �t�~�n� s6 100. 200. 400. GOO. 800. 1000. 1500. 2000. 2500, 3000. �,�,�~�O�.� 

4500. ))00, G500. 8000. 10.000 Hz. 
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1.5. D<)c tuycn tan so 
�D�~�c� 1uyC"n Lan s6 eua loa hi6u Lh! sl! bien d6i cua thanh ap chuan eua loa 

khi �t�~�n� s6 thay dc1i. 

�D�~�c� Luyc"n Lan so bi(!u 1h! Hnh trung 1hlfe cua loa. Loa c6 eha"! luqng can 
Lhl tan s6 cOng lac ('j chii am lAn c6 d<.1ng rOng va dO khOng d6ng deu (tap tuyen 
hin s6 dng ft. Mang loa dng 10 thi tieng lram ding ro. 

1.6. Do meo khong dlfimg thang 

Neu clua vao loa mOL dong �d�i�~�n� hinh sin lhi ticng loa phai iii mOL chm am. 
Nhung do kct ea'u eua loa kCiTI nen Licng plHit ra hi mco, vi ticllg ph at ra la mOL 
am phuc �t�~�p�.� 

1.7. Bup hl16"ng ella loa 

Loa cling c6 hubng tinh nhu micrO. Cae di0m xung quanh loa co clll1g mlrc 
thallh lip, t<.1o 1hil.l1h dudng �d�~�c� Hnh phUffilg huang eua loa. Loa d(m 1reo 10 lung 
c6 hup huang hinh c!1u, am thanh loa deu ra mqi phfa. Loa COL va loa nen co 
hup im(mg nh<.)I1. Doi veri loa dml thl tieng tr!1m ed hup huang gi6ng hinh du, 
Licng thanh co hup hu(mg nhqn. 

1.8. Hi¢u suat cua loa: Ll Li �l�~� giua cOng SUilt am thanh phat voi cong SUilL 
�d�i�~�n� am tan dua vao. �H�i�~�u� su;lt eua loa phl,l lhu()c vaa kct cau va chat luqng 
die chi tiel cua loa. 
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2. Cae �l�o�~�i� loa 

- Loa �d�i�~�n� dl)ng 

- Loa su lip �d�i�~�n� 

- Loa nen 

�T�r�~�n� hlnh 3-4 minh hO<.1lo<.1i loa di¢n d(mg. loa ncn va 1ai nghc. 

tX'ng co loa 
aug ngoai loa 

�'�-�~�~�~�~�.�=�-�-�-�~�-�-�-
61 iftd 
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3. sii dl;lng va bao quan loa 

3.1. can ch9n 10<.1i loa thich hqp voi yCu cau sit dl:lI1g, a nhang n<1i 6n au 
d(mg nguoi nhu nha ga, hen xc, c6ng trui1ng can dung loa nen �d�~� phat ra ticng 
Lo, vang xa, 1rong hOi Lruang nCn dung loa IH)p h6 1rf rai rac 2 hen �h�o�~�c� dung 
loa c(?L 

Loa truycn thanh nCn dung loa nen. Loa di¢n d(mg dung 1rong �m�~�n�g� luoi 
�l�r�u�y�~�n� Ihanh nhat 1hie1 phai co kern hicn ap d6 nang 11'('''' khang loa len 3600 ()m 
�h�o�~�c� 60(X) (1m r6i moi dau vao duong day 30W. 

3.2. Phai �c�1�~�t� loa {'y noi kh6 rao, kh()ng co h1,li �h�~�m�,� �n�h�i�~�t� dO kh6ng can, am 
Ihap de Him hi\ng·mang loa, gi eu(,m day, gi cae mieng slit non. By.i 191 van khc 
Ill' lam eho 1ieng loa hj re, nhi¢t d(l can lam giam 1ll" tinh eua !lam chAm. Loa 
can �d�~�t� trong hOp gb hay nhl!a e6 vai hi1 pllia tru(1C de; ticng phat fa to, am va 
hao v¢ khbi hi chuOt, gian, 1h<;lch sung pha. hbng. 

3.3. Kh()Ilg dm nham loa van 6 dm �d�i�~�n�,� loa se �h�~� chay. 

3.4. Chi nCn dung loa nen ,"y nhung noi �l�h�~�t� can thie1 ... de khoi �g�~�y� 6n ao, 
anh huang den SI.! yCn (inh khi nhan dAn can nghi ngai. 

Loa ncn trCn dui1ng day �1�r�u�y�~�n� thanh nha1thiel phai co kern 1hco �h�i�~�n� ap. 
C6 the dau hicn ap cho Loa lieu 1h1;l b mue cOng sua1 yeu cau. Chi nCn cho loa 
lieu th1;l nhWu Him la 40% den 60% mue eOng suat danh �d�~�l�l�h� eua loa d0 licng 
loa duqc ro, kh()ng hi re va lau hong. Bien tip loa call �d�~�t� trong h()p kim 10<.1i 
va c6 hOi �p�h�~�n� eh6ng set. Can dau loa 1heo dung yeu cau eua ky �t�h�u�~�t� trang am 
d0 lLcng loa t6t nhat 

Cau hoi va bai lap chltdng 3 

1. Trinh bay die �d�~�e� tfnh eua am thanh. 

2. Cae �d�~�e� tfnh eua micro. 

3. Caeh su dl,mg va baa quan micro. 

4. Cae �d�~�e� tfnh eua loa, phim tieh m6i quan h$ hai dl:mg ey di(m thanh la micro va loa. 

5. Neu each su dl:mg va baa quan loa. 
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Chuang 4 

, . 

DUNG CU DIEN TV' CHAN KH6NG . ., 

I. KHAI �N�I�~�;�M� 

1.51{ ph;;t �x�~� �d�i�~�n� til 

1.1. �D�i�~�n� tIi trong nguyen til va sl,r phat �x�~� �d�i�~�n� tir 

Ta biel mqi chat deu duqc cau t<.t0 boi nguyen IiI. Thea nhung hitu biel 
�h�i�~�n� nay, nguyen tiI gam co 2 phan: �h�~�t� nhan tich di¢n duang va d.c �d�i�~�n� IU 
rich �d�i�~�n� am quay xung quanh �h�~�t� nhan. Kh6i llrqng eua nguyen tiI chu yeu 1a 
kh6i llIQng h,-,lt nhan, con kh6i llrqng �d�i�~�n� lU rat nho be so v6i kh6i iuqng h<.t1 
nhan. So �d�i�~�n� Ill' trong moi �n�g�u�y�~�n� Ill' bang s6 thu tl! eua nguyen t6 lrong bang 
luan �h�o�~�t�n� Menledeep. Cae �d�i�~�n� tii nay x.ep thanh d.c lap llr lrong fa ngoai. 56 
lap �d�i�~�n� Ill' dlIqc lfnh llr trong fa ngoai. So di¢n IU = s6 ph6ton trang h"H nhftn. 
Khi d6 nguyen Ill' trung hoa ve �(�1�i�~�n�.� 

Trong d.c Jap di¢n tiI bao quanh h'.lt nhan, lap lrong cung rai da c6 2 �d�i�~�n� 

IU, con cae I&p ngoai s6 di¢n Ill' toi da la 8. Khi lap ngoai cung co so di¢n tu 
toi da thl 1{1p do ral ben vfrng (khi Ira). 

Neu so di¢n tlr lap ngoai cung gan toi da nguyen til de dang �n�h�~�n� them 
di¢n Iii cho du 8. Khi do, nguyen tlr lich di¢n am, gqi la ion am. 

Neu s6 �d�i�~�n� lil lap ngoai cung chi co 1 �h�o�~�c� 2 di¢n til thi cac di¢n til nay 
lien ket yeu vai h,!t nhan va de dang tach kh6i h,!t nh1l.n de t[(1 thanh di¢n tu tt! 
do, hk do nguyen tu tich di¢n dlIong va gqi Hi ion dlIong. 

�H�i�~�n� tLfgng cac nguyen til lrung hoa Ira thimh cac ion g9i la qua trinh ion 
h6a. Cac di¢n IU tl! do nam trong kh6i tinh �t�h�~� se �b�~� cac ion duang a nul ngang 
tinh the hUI ve cae phfa. tcing c<ic Il!c hut di¢n tlr la can bang (Hlnh 4 - 1). Do 
do cac di¢n tu de dang di �c�h�u�y�~�n� II! do trang kh6i tinh th6 kim IO<,li. 
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llillh 4 - I: Mli Mnll fn(lIIg tinlz 11/(/ vu liang /t({lIlg lien kef 

Khi �d�i�~�n� tu di fa kh6i be �m�~�t�,� h!c hut �d�i�~�n� tu chi ton �t�~�i� iJ 1 phfa va di¢n tii' 
hi hut tro �l�~�i� trong kh6i kim �l�o�~�i�.� Nhu �v�~�y�.� muon �d�i�~�n� lU thoat khoi kh6i kim iO'.li, 
phai truycn eho no 1 nang luqng din thiel, �d�~� thang �d�U�~�1�C� hIe hut kh6i kim IO<;li. 
Nang luqng d.n truyen them de thacIt kh6i be �m�~�t� kim IO<;li gQi ia cong thmit. 

�H�i�~�n� luqng di¢n lU Hkh khoi be mij.t kim IO<;li di V110 m6i truang xung 
quanh gqi lit sg phat �x�~� di¢n IiI. Tuy theo d<).ng nang luqng cung cAp, cong 
thoat eho di¢n tii ta co d.c d';lng phat x';l di¢n lir nhu sau: 

- P//(11 X(l IIhif/ difll fir: Cang th03t do nhi¢t cung cap. 

- Phot X(l dif}/ fir 111111 di¢n: C6ng thoal do truang tinh di¢n cung cap. 

- Phal xq �J�i�~�f�/� tIl' (Ilk C(i'p: Cang thmlt do cae �d�i�~�n� tir sa cap va cae ion den 
�d�~�p� vao be �m�~�t� kim IO<;ii. truyen b6t nang luqng eho �d�i�~�n� tu. 

- Phaf X{I ql/ong Jifn fir. C6ng thoat do cae tia bue �x�;�:�~� truyen nang luqng 
eho �d�i�~�n� ti!. 

1.2. Cae �d�~�n�g� pMt �x�~� 

* Ph/If X{l IIhi¢l Ji¢1I t/r: 

Day la �d�~�n�g� phat x<;i rat ph6 bien trong cae den di¢n ti!. Trang do, eatOt 
duqe nung nang, cae �d�i�~�n� tii' tl! do trong kim IO,!i duqe truyen them d¢ng nang. 
Khi d¢ng nang ella �d�i�~�n� tii' �d�~�t� hay vuqt qua gia trj ella eong thoat thl �d�i�~�n� tii' 
hut kh6i �m�~�t� catcH va tra thanh �d�i�~�n� tii' phat �x�~�.� 

Dong �n�h�i�~�t� di¢n rii' phar x'.l phI,! thuQe cae yeu to sau; 

Ty �I�~� gan nhu �b�~�e� 2 vai �n�h�i�~�t� d¢ tuy¢t doi. 

Ty �l�~� nghieh voi eong thoat. 

Ty l¢ �t�h�u�~�n� vai di¢n rfeh phat x'.l. 
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:;: Plui/ X{1 di¢n fI'I' tTIIII di¢n: 

�D�i�~�n� tU cGng e6 �t�h�~� bUt fa khai he �m�~�t� kim 10<;1i duai tac �d�~�n�g� eua h!e �d�i�~�n� 

truong. Di¢n tl1 Iil. v4t linh �d�i�~�n� am nen trang di¢n twang n6 b1 hut ve qrc 
duang hIe lit ll.Je hut di¢n tlrJ1guqc chicu vai chicu euang d¢ di¢n twang. 

LLfe hut nay lam gianl cang thoat cua �d�i�~�n� tl'r va Jam eho di¢n llr de hi ph at 
ra. Khi euong c1¢ di¢n truong du 16n, IVe hut finh di¢n tang len e6 the hut duqe 
di¢n ti'r ra khoi be �m�~�t� kim lo<:ti gay fa sV phat'x/.t di¢n tlr tinh di¢n. 

* Phd! X{I di¢JJ fI'I' tll/r ('(II): 

SLf phat Xi..l di¢n tlr thu cap lit hi¢n tu<;1ng g[IY fa bai e,ic �d�i�~�n� ttr ban dau bay 
den �d�~�p� vao mi}t kim �l�o�~�i�.� Lue d6 di¢n tU S(1 cap va �e�h�,�~�m� v6i de di¢n tl'r trang 
kim Io'}.i, truyen bat nang Im.1ng eho Gte di¢n tl1 nay. Ke't qu,.\ hI. m¢t so di¢n tlr 
mai �n�h�~�n� them nang lU<;1ng du IOn sc hut khoi �m�~�t� kim �l�o�<�~�i�,� �t�,�-�~�o� Ih1lnh cae di¢n 
tlr phat �x�<�~� thu cap. 

Moi di¢n tit sa efip e6 the 1<.t0 thanh I �h�o�~�c� �v�~�l�i� di¢n Itr thu cap va eung e6 
th6 kh6ng �t�~�o� nen I di¢n tl'r tbu cap �n�~�l�O�.� S6 �d�i�~�n� tu thu cap �p�h�~�l� thuQe cae yeu 
to sau: ?' 

- Toe d¢ eua �d�i�~�n� til sa cap. 

- G6e nghieng eua di¢n tlr bay den �d�~�p� vao m(lt kim lo<,li. 

- �V�~�t� li¢u kim �l�o�~�i�.� 

2. Chuy;ln dQng cu. �d�i�~�n� lit Irong �d�i�~�n� Intdng vii Ilt Intdng 

2.1. �C�h�u�y�~�n� dt)ng cua �d�i�~�n� tu trong �d�i�~�n� truang 
Nguyen Iy �I�~�l�m� vi¢e eua cUe den di¢n ttr va ion n6i chung deu dVa vila sLf 

ehuytn dOng eua cae di¢n tich tl.J do duai tae dl,lng eua di¢n tWang. Di¢n tw(mg 
trong den di¢n IU trong thVe tc khang phai lit di¢n truang dcu, nhung eGng 
kh6ng khae di¢n twang deu bao nhieu. Do do, dan gian, ta gia thiet �d�i�~�n� truang 
trong den lit deu vii xcI sLf �e�h�u�y�~�n� dOng eua �d�i�~�n� tu trang di¢n truong deu. 

A A , '-11 ' .•• 

V ,. ')l 
ti ' .. 

0, 

,. 
/ e 

�~� 

F ,/ , �~� 

F--t>'v . 
.. •• K·· .. .. . .. .-f.:-- . . .. .. . .. .. ··K·· ...... . 

a) Tnr/fIIg gia t()'c b) Tn((lllg /U11l1 c) Tnrimg flgallg 
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Gia sll co di¢n tll e voi v;)n toe ban d<1u la VI! nam ngang trang m¢t di¢n 
twang deu giua 2 di¢n eve: cVe noi voi duong ngu6n ia anot A, clfc noi voi am 
nguon gqi la katot K. Llfc di¢n twong tac dl,lng len di¢n Ill' la F. Tuy thea quan 
h¢ gifra IVe F va �v�~�n� toe ban dau Vo ta se co cae twang hqp sau: 

- Trltt1nK fang trJ'c (truang gia t6c) la truang hQP di¢n Ill' phat x':l tu katat, 
co Vo cung ehicu voi F. Khi do, di¢n Iii duqc. gia toe, d¢ng nang ella di¢n tu 
tang len va d':lt gia tri Ion nhat khi Ioi anot A. 

- Tnftlng hilm (twang giam toe) lu truang hqp diC;n Ill' phat �x�~� tu anot, co 
V 0 nguqc chicu voi F. Khi do, di¢n li't bi di¢n Iruong ham �I�~�i�.� Neu Va du Ion 
thi di¢n Ill' moi den duqe katat, con nguqe i':li thlllfC di¢n truang se ham di¢n 
tll' i<!-i va gia t6c eho di¢n tll' bay ve anot. 

- Tnr/1ng ngall!{ la Iruang hqp �v�~�n� toe ban duu eua �d�i�~�n� tll' c() phuong vuong 
goe voi duang sue, khi do co 2 �e�h�u�y�~�n� d¢ng. 

+ Chuyen d¢ng �t�h�~�n�g� deu thea phuong vuong goc voi duang sue, toe d¢ VII. 

+ Chuy6n d¢ng co gia toe thea phuong duang sue, ehicu IU K ve A, toe d¢ 
V I, lit gia toe eua di¢n tmang. 

KCI qua, di¢n ti't sc ehuyen d¢ng thea quy �d�~�o� parabal. Khi fa khoi �p�h�~�m� 

vi anh huang clla di¢n truong, di¢n Ill' sc ehuyen d¢ng thea quan tfnh. 

2.2. �C�h�u�y�~�n� dc)ng ciia di¢n tiI trong tir truung deu 

Di¢n IU chuyen d¢ng se �t�~�o� thanh dong di¢n. Chicu quy uae ella dong di¢n 
la nguqc ehicu chuyen d¢ng clla �d�i�~�n� tU. Neu di¢n tll' ehuyen d¢ng trang tu 
twang no sc chiu tac d¢ng eua life di¢n IU F. 

Ncu �d�i�~�n� li't �e�h�u�y�~�n� d¢ng vuong goe vai duang sue IU thi ap dl,lng quy uk 
bim tay tfiii, ta lhay life F vuong goe voi toc d¢ VII cua di¢n tll' nen se lam cang 
quy �d�~�o�.� Ket qua la di¢n tll' sc chuyen d¢ng thea quy �d�~�a� tr()O. 

Neu di¢n ti't ehuyen d¢ng xien goe vai duang suc tu ta thay Ilfc F cling co 
tac dl,lng lam cong quy d<;lo cila �d�i�~�n� tll'. Trang twang hQP nay. t6c d¢ Vo lam 
cho �d�i�~�n� til �e�h�u�y�~�n� d¢ng xien xuong phfa duai nen quy d':lo clla di¢n li't c6 
�d�~�n�g� 10 xa. Ta thfly, euong dO tu cam cang m<!-nh thi quy �d�~�a� ella di¢n lU dmg 
bi uon eang nhieu. 

3. Cau �I�~�o� cae be:> �p�h�~�n� ehlnh eua den �d�i�~�n� Iii (Hinh 4 - 3) 

3.1. vo den: Utm bang thuy tinh hay kim �l�o�~�i�,� sau khi da: uua cae b¢ �p�h�~�n� 

(di¢n elfe, �s�~�1�i� dot) �v�a�~� lrong vo duqc hut chan kh6ng va han kin. Luc do. dO 
chan khong c6 th6 �d�,�-�~�t� tai 10-(' mmHg. 
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3.2. Katot: La b¢ �p�h�~�n� nit quan trqng cua den, co �n�h�i�~�m� vI,! phit �x�~� �d�i�~�n� 

tit d6 t<,to thanh dong �d�i�~�n� qua den. Co nhieu �l�o�~�i� katot nhung ph6 bien nhat la 
kalot �n�h�i�~�t�.� 

An61 
/_L'\ 

1lT<'i'i 

KalOI 

flil/II 4- 3: Mri flinll ci/u tgo den di¢nllf 

.:. D{LC tillb va cac thollg sff CliO Kat/){ 

+ �D�~�c� tfnh cua Katot: �D�~� katot ph it X<;l �d�i�~�n� tu can nung nong den �n�h�i�~�t� do 
nhat dinh bang dong di¢n nung. Tit day, nguoi ta chia lam 2 �l�o�~�i� katol: katot 
nung tn!c tiep va katot nung gian tiep. a 101).i katol nung tfllc tiep dong �d�i�~�n� 
nung di thing qua kalot �d�~� nung nong no, con I01).i nung gian tiep thi dong di¢n 
nung di trang sqi dot rieng, sau do truyen nhi¢l sang va lam nang katot. 

+ Cac thong s6 �d�~�c� lrung ella katot nhu sau: 

- Nang h!c phil �x�~� ella katOt. xac djnh bai �m�~�t� d¢ dong phat X<;l ung voi 
nhi¢l d() quy djnh. 

- Cong suat nung HI. cong suat ung voi 1 em2 be �m�~�t� Katot. 

- Hi¢u suat phat X<;l xac dinh bang ty s6 dong phat �x�~� voi eong suat chung. 

- �N�h�i�~�t� d¢ lam vi¢c cua katOI. 

- Tu6i thq cua katot. 

3.3. An6t elm dim: La b¢ �p�h�~�n� tiep �n�h�~�n� �d�i�~�n� tu pbit ra tu kat at nen no 
iuon bi dong den �d�~�p� vao be �m�~�l� gay ra tac d¢ng cO hqc va la.m nang anot. Vi 
the, anot phai co d¢ ben, chju duqe nhi¢t d¢ va tan nhi¢t nhanh. Anot thuang 
lam bang kim �l�o�~�i� co nhi¢t d¢ nang chay eao, nhi¢t d¢ lam vi¢c cho phep l6'n 
va thuang co mall den �d�~� bue �X�~� nhi¢t �m�~�n�h�.� 

3.4. Luui: La di9n qre lam nhi¢m �v�~� khong che dong di¢n tiI nen co cau 
l<;tO sao cho no g'-ty duqc nhieu anh huang den dong �d�i�~�n� tu nhung van cho di¢n 
tii di qua. 

3.5. Chan dim: De han cac d;iu day cua cac cl!c dan ra ngoai. Chan den 
xuyen qua de clla vo den va co suan dich di¢n. Dcn di¢n tll' co nhieu chan fa 
duqc b6 trf thanh yang trem tbuang Ifnh theo chieu kim dong ho. 
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3.6. De den: DuQ'c cam vao den de lap �m�~�c�h�.� De den gam cac 16 de cam 
cac chan den va 16 nay ph:h co c6t de han n6i v6i dc m<;l.ch �d�i�~�n�.� 

II. ONG TIA DIEN Til" 
Dng tia �d�i�~�n� tit la nhung �d�~�n�g� �c�~� chan khong de bien dcii tfn �h�i�~�u� �d�i�~�n� 

thanh hlnh .lnh. Hinh (4-4) lit bieu thi hlnh �~�<�;�l�.�n�g� chung cua 6ng tia di¢n tit. 

SIf bien d6i nay duQ'c thlfc hi¢n nhC! chum tia �d�i�~�n� li't da dUQ'c hQi �t�~� nh 
manh �d�~�p� vao man huynh guang lam cho man phat sang. 

Chllm tia di¢n IIi. 

Mim huynh Quang ___ �~� 

fill/II 4-4: e(rll '{W ctta (j'ng fia difl/ Ill' 

Khi nguyen til chat huynh guang tra �v�~� �t�r�~�n�g� thai blnh thuang chung se 
phat ra nang IUQ'ng duai �d�~�n�g� anh sang �t�~�o� tren man 1 v¢t sang nam tren quy 
�d�~�o� di chuyen cua diem nut clla chum tia, guy �d�~�o� nay bie:u thi slf thay d6i cua 
�d�i�~�n� ap hay dong di¢n da dicu khien duo-ng di cua chum tia thong qua �d�i�~�n� 

truo-ng hay tu truang do chung t1;l-0 nen. �D�~� philn �l�o�~�i� 6ng tia �d�i�~�n� ti't dua vao 
phuong phap hQi tl;l, lam l¢ch tia �d�i�~�n� tir trong cng va d¢ du huy cua man sau 
khi ngung tac dl,:mg. 

1. 6ng lia �d�i�~�n� Ilr dieu khiii'n quel biing �d�i�~�n� Intdng 

Day Ift �l�o�~�i� 6ng tia di¢n tii dung m¢t bong thuy tinh co d¢ ch:1n khong cao 
de di¢n fa khong hi can tra khi no chuyen dqng tu katot den man, 6ng lam �v�i�~�c� 

6n dinh va lau diti.(hlnh 4-5) 
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K(Ka tot) 

�Y�(�l�l�~� thong lam �l�~�c�h� Y) 

w 

X (H¢ thong lam l¢ch X) 

Den tia di¢n tiI vai h¢ hQi t1,l V3 lai tia t1nh di¢n 

Hinh 4-5: c(:tu (go Jen (}Ilg tia �d�i�~�n� til' wii �h�~� Ju)i �t�~�1� va Jai ria til/h Jiffl 

1.1. Man sang 

Chat huynh quang duqc che't'.1o lir hqp chat kim 10'.1i kicm sunfua hay 
catmi sunfua, ... de tang d<) sang clla man nguai la tr<)n them I fl chat hOi;lt tfnh 
nhlI dong hay mangan ... 

Khi tia �d�i�~�n� tii �d�~�p� van man, ngoai tac dl,:mg kfch thich cho mlm sang n6 
con lam cho man phat �x�~� �d�i�~�n� til thtl dip. Di¢n ttl thi! cap fir man se dich 
chuyen ve an6t A2, m<)t so chuyen dich ve thanh ong ni;lp di¢n tich ;fm cho ong, 
khi do chum tia kern h<)i tl,l. De tranh �h�i�~�n� wqng nay nglIai ta quet 1 lap keo 
than chI hay 1 lap kim IO'.1i vao �m�~�t� trong cua ong, lap than chi nay nei vai A2 
ve di¢n. 

D<) dlI huy la thai gian rna chat huynh quang ti€p tt;lc phat sang sau khi bi 
cac �d�i�~�n� tu kich thich. Thai gian nay phl,l thu¢c VaG thanh ph<'in chat huynh 
quang. Cac cng thuang co d¢ du huy khoimg lOlls d€n vai tram Ils. 

Khi Slr dl,lng 6ng ta dieu chinh �d�i�~�n� the cllC dieu che de dieu chinh d¢ sang 
eua vet. Khi di¢n the qre dieu ehe' am han nhieu �d�i�~�n� th€ diem xuit phat cua 
�d�~�c� [uy€n thl sung di¢n tu hoan toan ttit. 

1.2. He thong lieu lu 

Cac �d�~�n�g� tieu II) cua di¢n truang trong sung di¢n ttl dlIqc minh �h�o�~� trong 
(Hinh 4·6). 

Di¢n tmang trang 6ng t'.1o ra hai thau kfnh h<)i tt;l di¢n ttl wang tlf hai thau 
kfnh h<)i tl,l quang hqc. Thau kfnh (1) t'.1o nen nha di¢n tmang giua elfc dieu 
ch€ va an6t thi! nhal, lhau kinh thi! (2) t<:t0 nen nha di¢n tnrang giil'a hai an6t. 
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M 

K ..!:411if-f +It; - - - _ ----
f(===O 

IUnli 4-5. �H�~�;� tJuJ'ng lieu q( 

Qua hai thtiu kinh tia �d�i�~�n� til h¢i tl:l hai lan, Ifin thu hai ria di¢n lU lieu t1,l 

co lieu �d�i�~�m� dung tren man. Do chung luang tl! nhu �h�~� thong quang h9c nen 
ta thay duang dang the quay be 16i ve phfa katOt co tac dl,Ing hQi tl,l tia �d�i�~�n� IU 

va dl!ong �d�~�n�g� the quay he 16i ve phfa an6t co tac dl,lng phan ky tia �d�i�~�n� ri'!. 

Nhung lfong vung hOi n,l, toe d¢ �d�i�~�n� tir con nhc thai gian di¢n lU chuytn d¢ng 

trong vung hQi tl,ll&n han. Vi �v�~�y�,� ch9fi cau �t�~�o�,� hlnh d'.lng. kfch thuac d.c qrc 
sao cho tac d1,lng h<,.)i t1,l eua hai rhau kinh ia chfnh. Trang qua tdnh sii d1,lng ta 
dicu chinh �d�i�~�n� the anot AI �d�~� co dO h¢i tl,! tot nhat. 

Khi �d�i�~�n� the doi chieu Sf' lam thay d6i hlnh d<).ng cua trueing thau kfnh xac 

djnh vi trf lieu di6m thu nhat, nen �d�~� phl,lc hiSi �l�~�i� vj trf tieu rliEm do dn phai 
thay d6i �r�l�i�~�n� the AI. 

1.3. �H�~� thong lam loch 

De cho tia di¢n lU di chuyen �t�~�o� nen hinh anh tren man giung �d�~�n�g� tin hi¢u 
dn nghien CtTu fa dung �h�~� thong lam l¢ch, bang each dung hai �c�~�p� phien X va 
Y vuong goc nhau. Di¢n twang do chung �t�~�o� nen co phuong thang goc vai 
phuong cua tia. Khi di¢n ap �d�~�t� �v�~�l�O� cac �c�~�p� phi€n, tia di¢n tir se bj �l�~�c�h� �v�~� 

phien co rli¢n the dUo'ng. SI! chuyen d¢ng cua tia la tdng hqp cua hai �c�h�u�y�~�n� 

d¢ng do hai di¢n ap �d�~�t� vaa hai �c�~�p� phien. 

Ta Ihay d¢ l¢ch cila diem sang h gam hai phan hi Hi d¢ l¢ch co duqc khi 
cha tia di �e�h�u�y�~�n� trong khong gian giila hai phien vai quy �d�~�o� la Parabol va h2 
la d¢ �l�~�c�h� khi tia d6 di chuy6n trong dOi;ln con �I�~�i� vai guy �d�~�o� Ht duang �t�h�~�n�g�.� 
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Tyi s6 giua d(:l �I�~�e�h� h va �d�i�~�n� tip Uy Ut d¢ �n�h�~�y� eua 6ng. Ta thay d¢ �n�h�~�y� cang 
Ian khi L cang 16'n va �U�.�~� dng be. 

�D�i�~�n� ap rang cua �d�~�t� van phien X co �d�~�n�g� nhu hlnh 4-7 

---J -. 
h, h 

,b.:-_ _ __ ---..,---------
L 

Hlnh 4-7. H¢ thOflg 10m J¢ch bang di¢1I trmJng 

Do'!.n tang eua U tuang ung vai buac quet �t�h�u�~�n� eua tia, �d�o�~�n� giam ella U 
ung vai �d�o�~�n� tra ve ella tia. 

Mu6n eho hlnh .lnh duqe 6n djnh thl yeu d.u ehu ky quet T ph.li la b¢i so 
nguyen Ian chu ky tin �h�i�~�u�.� 

T= n. T, (n = 1,2,3, ... ) 

Nguoi ta dung �m�~�c�h� dong b¢ �d�~� dam bao n la so nguyen, khi d6 hlnh anh 
tren dUQ'e 6n dinh. 

Dong thai nghien cuu 2 hay nhieu tin �h�i�~�u� tren cung 1 mlm, hai hay nhieu 
tia. Cau �t�~�o� moi tia nhu tren. 

2. Ong tia �d�i�~�n� tlt dieu �k�h�i�~�n� quet �b�~�n�g� tit tr!fong 

Gng ria nay dung h9 thong phal x'.\ giong nhu �l�o�~�i� ong tren, chi khac la SI! 
tieu tl,l bin thu hai thl!c �h�i�~�n� nha tu twang cua cu¢n day c6 trl,lc trung vai trl,le 
6ng. Du6'i tac dl,lng ella tu twang tia �d�i�~�n� tu se di thea duong xoan 6c. tiet �d�i�~�n� 

chum tia nhc dan va t1) thanh I �d�i�~�m� tren man. (hlnh 4-8) 
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Hinh 4-8: Dhl b'ng fia di¢n ftr die'u khii"t/ quilt bang tic Iraong 

Ta dieu chlnh lieu diem bang ca.ch thay c16i dong di¢n qua eUl/o day. 

So vai �l�o�~�i� Dng tia �d�i�~�n� til dieu khiEn bang di¢n tnremg thl1o<;ti nay co d¢ lieu 
tt! cao han nhung chi iJm vi¢c tot a tfin s6 thap va lieu tl,l cong suat nguon Ian. 

III. DEN HINH DEN TRANG 

1. Cau �t�~�o�:� (du"e trlnh bay iJ hlnh 4-9) 

- Phfrn sung di¢n til va h¢ th6ng lieu tl,l giong nhu b cng tia di¢n lU lam l¢ch 
bang Iir truang. 

- Katat dugc dua tfn �h�i�~�u� hloh tu uing khuech d'!.i lai c6 �d�i�~�n� the'duong. 
Di¢n ap kalot dmg duang cao s6 di¢n It'r phil fa cang giam, d¢ sang eua hloh 
anh ca.ng kern. 

- �H�~� thong H,m �I�~�e�h� g6m hai eu"n day: 
+ CUQn day quet dong dieu �k�h�i�~�n� tia di¢n ti'r quet ngang tren man hloh vai 

tan s6 15625 Hz. Dong di¢n quet c6 tan s6 lan, dong quet bien doi nhanh nen 
cu¢n day nay kh6ng c6 loi sat va �d�~�t� thea �m�~�t� thAng dung. 

+ CU9n day quet manh dieu khi6n tia �d�i�~�n� tiI quet dQc tren man hlnh vai 
ran s6 50 Hz. Dong �d�i�~�n� quet c6 uin s6 nho, dong quet bien d6i �c�h�~�m� nen cu¢n 
day nay co loi sat va �d�~�t� theo �m�~�t� nam ngang. 

- Luai dieu �k�h�i�~�n� hlnh 6ng co 1 loi nho b day c6 �d�i�~�n� ap gan bang O. Khi 
tat may di¢n ap am kha Ian dam bilO cho �d�i�~�n� tt'r kh6ng �h�i�~�n� len man hlnh. 
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L6pquang 

Cu¢n day lam �l�~�c�h� 

K 

Num cao ap noi vai lOp 
dan �d�i�~�n� trong den 

LOp pha' 
I /;/''1''"_ Quang , , 

Hinh 4- 9: cau tW) den hinh dell frang 

2. Nguyen �t�~�e� lam �v�i�~�e� eua den hinh den �t�r�~�n�g�:� Tuong tv nhu 6ng tia 
di¢n tu dieu khien �q�m�~�t� bang llr twCing. 

IV, DEN HINH MAU 
Day Iii thiet bj bien d6i tin �h�i�~�u� �d�i�~�n� clla anh mau thanh tin �h�i�~�u� quang anh 

mau �h�a�~�c� thanh quang den trang khi thu chuang tdnh den tra.ng. DlJa vaa sung 
�d�i�~�n� tu thi chia den hinh mau thanh hai �l�o�~�i�:� �I�o�~�i� co m¢t sung di¢n ti'r va 10<;li 
co ba sung di¢n lU. 

* Den mau ba sung di¢n tu t'.1o l<;li anh mall tren man hlnh thea phuong 
phap tr(>n mau dong thai. Vi d¢ phan giai clia mat co �h�~�n� nen khi xem ng6i 
qnh man hlnh m¢t khaang nhat dinh mat se khOng phan �b�i�~�t� duqc lUng diem 
�h�o�~�c� tung sQc clla ca ba mall R, G, B. Do do mat se cam �n�h�~�n� duqc tcing hqp 
mau clla ca. mau (co hi¢n tuqng tr9n mau trang mat). 

* Den hinh mall m9t sung di¢n tu, t'.1o l'.li anh mall tren man hlnh theo 
phuong phap tr9n Ian IUql, vai phuong phap nny sl,f tf9n mall trang mat dlJu 
tren �d�~�c� tinh luu anh clla mat. 

Do den mau bu sung co nhicu uu �d�i�~�m� han nen hi¢n nay, phan Ian cac may 
thu hlnh chi su dlfng IO<;li co ba sung �d�i�~�n� tu nhu den hinh mau man chan 16 
tron va den hlnh mau man chan khe �h�~�p� (PIL, Trinitron). 
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1. Dim hinh mau mim �c�h�~�n� co 1& tron 

�L�o�~�i� den nay Ia.n �d�~�u� �t�i�~�n� ra dCri do RCA t<).i My san xuat nam 1950. 

1.1. Cau �t�~�o� va nguyen hie �h�o�~�t� dQng 
Den hlnh nay la mOt dl;mg cl,l chan khong, co ba sung �d�i�~�n� tii �t�~�o� ra ba tia 

dit;n tii. Den hlnh nay Iii mOt dl,lng cl,l chan khong, co ba sung di¢n tii �t�~�o� ra ba 
tia di¢n tii (R-G-B). Cau t'.1o xem hlnh 4-10. 

* Sung di¢n tii: Den hlnh co ba sung �d�i�~�n� tii, de �t�~�o� ra ba tia di¢n tii kich 
thich d.c �d�i�~�m� huynh Quang ph<it ra ba mau co ban. Ba sung di¢n liI duqc bo 
tri (j ba dinh Clla lam giac deu co tam trung vai trl,lc clla ong den hlnh. M6i 
sung di¢n tii bao g6m: sqi nung, Katot, hr6i dieu �k�h�i�~�n� gl, hrai gia toc g2, hroi 
h¢i tl,l g, va Anot clla den. Ngoiii ra con h¢ thong dau qrc trong dt hOi tl,l ba tia 
di¢n tii ve huang tam. Luai dieu khien, luai h¢i tl,l vii Anot �t�~�o� thanh thau kfnh 
h¢i 1l,l nham bao dam cho tia di¢n tii ban vao man hlnh huynh Quang tren mOt 
diem nho. 

Neu nhln tir phia du6i ong, thong thuong sung di¢n tll t'.1o ra tia di¢n tii �d�~� 
kich thlch �d�i�~�m� huynh Quang phat ra mau lam a tren, mau ll,lc ben wii va mau 
do a ben phiL 

'" Man huynh Quang: Tren man huynh Quang co ba chat huynh Quang c6 
thanh philn hoa hQc khac nhau dVac phu len cac vj lrf kh,k nhau (j �m�~�t� trong 
clla man 13m bang thuy tinh. Moi diem huynh Quang chi phat ra m¢t mau co 
bane R-do, G-ll,lc,va B-lam), khi c6 tia �d�i�~�n� tii ban pha cac diem huynh Quang 
sap x€p thanh hang ngang theo �t�r�~�t� tl! nhtrt dinh. Moi phan tii ella anh bao g6m 
ba diem huynh quang R,G,B nam ke nhau a cac dinh clla m¢t tam giac deu gQi 
Hi mQt 'be";! ba'. Tam cac �d�i�~�m� phat ra man huynh quang R, G, B ke nhau nam 
a d.c dinh mOt tam giac deu. 

o 

• 

Hinll 4-10: ClfU1CJO dell hinll mall 
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* Mang nhom: Tren be �m�~�t� man huynh quang �l�~�i� phil m¢t l6p nhom nit 
mong chung 0,511m vai mlJ.c dfch giii �l�~�i� ca.c ion am nham baa �v�~� man huynh 
quang. nhb d6 rna a nen mau khong xu£lt hi¢n ca.i gQi 18. .. vot ion" lam phan 
�x�~� lu6ng anh sang do man huynh quang phat ra ve huang phia trong ang, lam 
tang d¢ sang clla man. 

* Man chan ia. m¢t �m�~�t�n� kim IO<;li mong (O,ISmm) co nhieu 10 tron va �d�~�t� 

cach man huynh quang1choang 10 den ISmm. S61uqng 16 trim tren mim chan 
bang s6 'b¢ ba' khi nguon chieu ia vo �t�~�n�.� Man chan c6 tac dlJ.ng taeh rieng 
cae mall co bim, tue la lam cho tia �d�i�~�n� tu clla moi sung �d�i�~�n� tu chi ban dung 
cac �d�i�~�m� huynh quang da duqe qui djnh dimh cho n6, do d6 eai thi¢n duqe d¢ 
�s�~�c�h� mau Clla den hinh. 

* Oic qrc clla den hlnh mau: 

+ Cl.re Kalat gom ba Katot dua ra de den bang ba chan den rieng bi¢t. 

+ Sqi nung: Co ba sqi nung dm ba sung di¢n til duqc n6i voi nhau ben 
trang den, thuang eac sqi nung duqe n6i song song va dua ra hai chan. 

+ Clfc lu6i dieu �k�h�i�~�n� gl: C6 ba elfc dieu khien noi voi ba chan rieng �b�i�~�t�.� 

+ Clfe luai gia toc g2: C6 ba elfe diell khien noi voi ba ehan rieng bi¢t. 

+ Clfc luai h¢i tl,l g,: Ba elfc luai h¢i tl,l clla ba sung dii?n tu duqe n6i voi 
nhau 0 ben trong den ehi dua ra m¢t chan. 

+ Clfe Anot ella ba sung di¢n lir duqe noi voi nhau roi noi vai man chan, 
mang nhom, lOp dun di¢n �m�~�t� trong den hlnh va �h�~� thong dau elfc trong. 

* C£lp di¢n eho den 

- Di¢n ap nung (Un) Ia �d�i�~�n� ap m¢l chieu hay xoay chieu vai di¢n ap 6.3 V, 
dong nung ia h = 0.6-.07 A. 

�D�i�~�n� op anot: E.,,= (20 + 25) KV. 

Dien ap �e�~�e� gia toe E" = (250+800)V 

Di¢n ap clfe h¢i tl,l EG.1 = (15+30) % EAO 

�D�i�~�n� ap cue �d�i�~�u� �k�h�i�~�n� Eg = -(60+150)V 

Ngoi.i.i fa a c6 den hlnh con co cae cO cau sau: 

- Cu¢n iai tia dong va manh. 

- Co cau djch ngang tia io (B) va co cau h¢i tl,l theo huang tam. Hai cO cau 
nay �d�~� dieu khien ba tia di¢n tu deu ehui qua m¢t 10 tron tren man chan de ban 
clung vao �d�i�~�m� huynh quang quy djnh thu¢e "b¢ ba". 
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- Co cau lam �s�~�c�h� mau: Co cau nay can dieu chinh sao cho ca.c sung �d�i�~�n� 

til R, G, B tren toan b¢ man anh. Dieu chinh dung co cau lam �s�~�c�h� mall thl ta 
thay tren man hlnh chi co mau do khi tat cac tia G va B. 

1.2. Vu nhu<!c �d�i�~�m� 

- Uu �d�i�~�m�:� 

�L�o�~�i� den hlnh nay co ket cau dan gian, co. kha nang san xuat hang �l�o�~�t� va 
dam baa chat luqng hlnh anh. 

- Nhuqc diem 

Dong �d�i�~�n� tia di¢n tir �c�~�m�g� Ian thl gia tri tfn hi¢u video phiti cang IOn meri 
dieu che co hi¢u qua m1,l.t d¢ dong di¢n tir, d6ng thai rut ngAn tu6i thQ cua 
catot. �D�i�~�n� lip d.ng cao thi khoi luqng bUt ra ronghen dng cao. 

SO �d�i�~�n� tir bi giii �l�~�i� tren man chan se bi!!n thanh �n�h�i�~�t� nang de lam cho 
man chAn gian no qua muc �h�o�~�c� venh, dt gay meo mau. 

�D�~� duqc anh truyen hlnh mau co chat lUQng cao phiii c6 co cau dieu chinh 
pha. do do vi¢c dieu chinh va Slr dl,lng may thu hlnh mau kha. phuc �t�~�l�p�.� 

2. Dim hinh milD �c�h�~�n� co khe �h�~�p� 

2.1. Den hlnh tl! hQi t\l (PIL) 
Den hlnh PIL san x.uat nam 1975 man hlnh r¢ng vai duang cheo til 38cm 

den 62cm, goc l¢ch til 901) tai llOH, duang kinh cd den hlnh khoang 29mm. 

Ve nguyen 19 giong den hlnh mau man �c�h�~�n� co 16 trem nhung ve �m�~�t� cau 
truc co nhieu diem khac nhau. (Hlnh 4 - 11). 

e 
TiaG 

TiaR 

Hlllh 4-11: Ke't cau mim dim va mrm huynh quang 
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Lot;li nay ciing co ba sung �d�i�~�n� til di tt;lo ba tia di¢n tli song ba sung �d�i�~�n� 

tft b6 tri trong �m�~�t� �p�h�~�n�g� ngang thl sung �d�i�~�n� 1ft a giiia, tfl:IC cua n6 trllIlg v6i 
trl;lc den hlnh, con tr1,lc hai sung di¢n tft ben t1.lo v6i tr'!c den hlnh m¢t gec nho. 
Ba cat6t cua ba sung dQc hip nhau, cac qrc khac cua ba sung di¢n tir da dUQc 
noi l1.li voi nhau ben trang 6ng nhung moi tia �d�i�~�n� tir l1.li bay qua day man chan 
danh rieng cho n6. Voi cau truc nhu �v�~�y�,� cho phep nang cao d¢ chinh xac trong 
cong ngh¢ che t1.lo sung �d�i�~�n� tiI, giam d¢ l¢ch lam clla cac tia di¢n tiI, giam 
duang kinh va chieu dai c6 den hlnh. . 

Man huynh quang gam nhieu doh huynh quang d9c va manh. M6i dai chi 
c6 khii nang phat ra m'>t mau co ban va sap xep xen ke v6i nhau. eli' ba dai 
huynh quang ke nhau hlnh thanh m¢t bQ ba, giCi'a cae dili huynh quang phil mt)t 
chat c6 kha nang hap thl;l anh sang song. 

Man chan cling gam nhieu khe d9C, �h�~�p�,� b6 tfi thanh tung day. S6 luqng 
khe �h�~�p� tren man chan bang s6 luqng cac bQ ba dai hU}'nh quang R, G, B tren 
man. Vi trf cac khe hyp tren day ke nhau, xe djch theo chieu d9c �d�~� khil duang 
van tren ilOh truyen hlnh. M6i day khoet thanh nhieu khe chan chu kh6ng 
khoet thanh nhieu khe dai nham dam bao d¢ ben co h9C. 

Ben ngoaj c6 6ng den hlnh ngoai cu¢n lam l¢ch chung cho d. ba tia �d�i�~�n� 

tiI ChI c6 nam cham lam s1.lch mau va nam cham h¢i tl;l chu khong co cO cau 
ht)i tl;l d¢ng. 

La4i den hlnh mau PIL c6 nhieu Uu �d�i�~�m� so v6i den hlnh mau, man 
d1.lng �d�i�~�m�:� 

Man hlnh sang han la do man chan it can tf6 va �d�i�~�n� tich man huynh quang 
duqc chieu sang so voi toan b<) �d�i�~�n� tich man huynh quang cling Ian han. 

Tu twang trai dat it ::lnh huang den dQ �s�~�c�h� mau tren toan b¢ man, VI tu 
truang trai dat chu yeu anh hu6ng toi sl! dieh �c�h�u�y�~�n� cua tia di¢n tiI theo chieu 
thang dung, nhung d6i voi den hlnh PIL thl ria di¢n tiI luan ban vao cung m9t 
da.i huynh quang. 

it cO cau dieu chinh phl!, sir dl!ng dan gian 

2.2. Den hinh rnau Trinitr.on 

Trinitron lit 10<,1.1 den hlnh mau chi c6 m¢t �h�~� thong di¢n tiI quang h9C rna 
c6 kha nasng t<;to ra ba tia di¢n til. Trinitron dUQc san xuat �d�~�u� tien t<;ti �N�h�~�t� 

Bim vao nam 1968. 

Ve ket cau: Man huynh quang va man chan wang tl! nhu den hlnh PIL. H¢ 
thong di¢n tiI - quang h9c clla sung di¢n tiI c6 ket cau nhu hlnh (4-12). 
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, 
- Sung dieu khi(!n gam ba sqi flung va ba katot �r�i�~�n�g� duqc sap �x�~�p� thea �m�~�t� 

phimg ngang. 

- elfc dieu �k�h�i�~�n� gl: Den hloh mall Trinitron co ffi¢t qrc dieu �k�h�i�~�n� chung 
cho ca ba tia �d�i�~�n� ltr. egc �d�i�~�u� �k�h�i�~�n� co hlnh lang tfl:l phia twoc c6 10 nho d6i 
�d�i�~�n� vai ba katot. 

- Ba tia di¢n IU duq'C sap xep thea �t�r�~�t� llf: 6 giUa ia tia G trung v6i trl,lc den 
hlnh, a hai ben lit tia B va tia R �d�~�t� �n�g�h�i�~�n�g� v6i trlJ.c mOt goc 1 u. 

- egc g6c g2 cua den hlnh mau Trinitron c6 cau �t�~�o� thea hlnh lang tn,! phia 
twoc co ha 10 nh6 cho cil ba ria �d�i�~�n� IU di qua. 

- egc hOi tl,1 g_l cling lit hlnh bIng tn,! tron chung cho ca ba tia. 

- eVe an6t: gam hai phan (4) va phan (5) di.it truc1c va sau qrc hOi tl,1 va ket 
hqp v6i ellc hOi tl,l t<;\o thanh thall kinh llnh di¢n d6 hOi tl,l ba tia di¢n ti'r. 

- MOt lang kfnh tinh di¢n gem hai phien lrang (6) va hai phien ngoai (7) 
�d�~� h¢i tI) ba ria �d�i�~�n� tit. Hai phien trong duqe noi voi anot, lOp dan �d�i�~�n� ben 
trong 6ng va mang nhom. 

Tia G bay qua khoang khong gian gifra hai phien trong (6). Hai tia R va B 
bay qua khoimg khOng gian giua �p�h�i�~�n� trong (6) va phien ngoai (7), thau kinh 
h¢i tl;1 duqe hlnh thanh boi cae qre: anot (4), (5), eve h¢i tl,l (3), ea 3 tia �d�i�~�n� 

tit �e�h�u�y�~�n� dQng qua thau kinh nay do ba tia duqe hQi tl;1 tot. Vl �v�~�y� �h�i�~�u� suat 
eua den hlnh nay duqe nang eao va d¢ sang ella man tang len. 

Cung cap �d�i�~�n� eho cae qre: 

- Di¢n up nung (Un) III �d�i�~�n� ap m¢t ehieu hay xoay ehieu vai �d�i�~�n� ap 6,3 V. 

- Di¢n ap anot: (19 + 20) KY. 

- Dien ap cue gia toe (240 + 450)Y 

- Dien ap CUe hQi tu (500 + 800) Y 

- �D�i�~�n� ap hai phien trong (6): (19 + 20) KY. 

- �D�i�~�n� up hai phien ngoai (7) nhc hon hai phien trong 3%. 

Ky �h�i�~�u� nhu hlnh vo 4-12 
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R G, 

BG 

Hinh 4-12: Kj hi¢u den fIllIII mUll Trinitrol1 

U u �d�i�~�m� eua den hloh mall Trinitron nhu sau: 

- DQ sang ella man aoh wang d6i Ian do 56 �d�i�~�n� liI toi man huynh Quang 
lang nhieu. 

- D¢ net va d¢ baa hoa mau aoh t6t. 

- Giam aoh huang ella tu twang trai dat den d¢ �s�~�c�h� mall. 
- Giam nhc duqc cbng suat quet ffianh va quet dong cung cap cho cu¢n hii tia. 

- Co cau dieu chioh dan gian. 

V. MAN HINH TINH THE LONG 

1. Man hlnh phing 

Nhung man hloh may tfoh deu d\Ia tren CRT. Trang khi CRT da cai tien 
nham vao �v�i�~�c� dap ung yell cau d.i tien d¢ phAn giiii va d¢ sac net mall, chung 
va.n bi giai �h�~�n� boi kich thuGe c6ng kenh, �n�~�n�g� va cbog suat tieu thl;l16n, d6 
I. nhung yeu t6 khOng mong mu6n cho �h�~� th6ng tfnh toan di d¢ng. 

Man hloh �p�h�~�n�g� �t�~�o� ra kfch thuGe nho, �n�h�~�.� c6ng suat tieu thl.] thap va d<;lt 
tieu chudn lit dieu 1:9' luang cho may tfoh xach tay va b6 tui. 

Quan tam ve van de m6i twang va SI.! phat �x�~� eua man hlnh dii la.m eho 
man hinh �p�h�~�n�g� duqe dung nhu man hlnh de ban. C6 hai hQ eua man hlnh 
phiing duqe phat �t�r�i�~�n� trong cae may tfnh nho: LCDs man hlnh tinh the long 
va GPDs (Gas Plasma Display). 

2. Ky �t�h�u�~�t� cua man hinh tinh th€ long 

Tinh �t�h�~� long 13. m¢t �v�~�t� chat huu co bat thuang rna �b�~�n� duqc biet thee 
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khoa h9c trong nhieu nam. �M�~�c� du n6 la chat long ve hlnh dang nhung tinh 
the long cho thay m¢t cau truc phan tu ket tinh rna �t�~�a� thanh ran. Neu �b�~�n� xem 
m¢t vi dl;! ve chat tinh �t�h�~� long duai kfnh �h�i�~�n� vi thl �b�~�n� se thay m¢t day Ian 
cac phan tu hlnh ong. Trong tr<).ng thai blnh thuong clla n6 thl tinh the long 
hoim toan r6, �n�h�~� se di qua hau nhu suot mQt b¢ chua clla chat tinh the long. 
Khi rna cae chat tinh �t�h�~� long duqc gan VaG trong man hlnh phang thi cac phan 
ti! c6 xu huang xoan �l�~�i�.� 

Holm toan tinh eo nguoi ta da kham pha ra di¢n ap tae d¢ng ngang qua mQt 
kh6i tinh the long t<).o cac Il;!"c len cae phan tfr giita cac di¢n cl;!"c tich qrc thea 
huang thAng. Khi rna �d�i�~�n� ap duqc 10<;li bb thi cac phan til tinh the long thea 
huc.Jng thAng dUng quay trb ve huang xoan �I�~�i� clla chung. D6 chi la rn¢t van de 
dan giiin �l�o�~�i� bo cae anh huang tinh the long han la cac to rna khoa h9C nhung 
dic the nghi¢m xa han nita da kham pha ra m¢t hi¢n tuqng Iy thu khi chieu 
sang vaa cac �v�~�t� chat bj phan cl.re �d�~�l� len cii 2 �m�~�t� clla lOp tinh the long, cae 
vung ella cMil tinh the long bi tac d¢ng boi m¢t �d�i�~�n� ap ben ngoai trb nen t6i 
va c6 the thay duqc. Khi di¢n ap bi cat thi cae vung nay trb nen r6 va kh6ng 
the thay duqe. Sl;!" phan qre la m¢t tam phim mong rna chi co anh sang di qua 
thea m¢t chieu. 

Bang each dung cac mau di¢n clJc khae nhau thl cac <lnh khac nhau co the 
duqc �t�~�o� thanh. Ok phat �t�r�i�~�n� mai nhat trong c6ng ngh¢ man hinh tinh the 
long dan giiin eo lien quan tai nhu la cae man hlnh �x�o�~�n� nematic. Chu y dng 
m¢t day cac di¢n clJe lrong suot duqe in va dan ben trong moi m¢t lap thuy 
tinh. Co bon b¢ �p�h�~�n� tinh the long khac nhau chinh rna �b�~�n� can phai bier: 
twisted (TN), super twisted nematic (STN), nentiallzed super twisted nematic 
(NTN �h�o�~�c� NSTN), va phom nen super twisted nematic (FTN hay FSTN). 
(hlnh4-13) 

Moi m¢t sl.! thay d6i kha.c nhau nay xu Iy anh sang khac nhau va cung cap 
cac �d�~�c� trnh hien thj d¢c nhat. 

; 
�c�r�y�s�t�~�1� 

�m�~�t�e�r�i�a�l� Rear glass 
Rear polarizer 

HiJJII 4.13: MtJ p/u)ng ky I/Illcjt mim lu'nh tillh fhe'ldng 
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3. Cae �l�o�~�i� mim hinh tinh thi long 

3.1. �L�o�~�i� man hlnh tinh �t�h�~� long �l�o�~�i� TN 
Cae man hloh tioh the lang TN (Twisted Nematic) c1uqc minh hO<;l trong 

hlnh 4-14. Anh sang co the xuat phcil ItT nhieu nguon kh<k nhau va �d�~�p� vao lap 
pharr cl!c hoa (WOC nhung chi co lap phan qtc thea huang dQc moi cho phep 
cae song anh sang thea huang doc di xuyen qua toi Ie baD tinh �t�h�~� long. 

Khi rna cae song aoh sang thea huang dQc di vaa tai cae b¢ �p�h�~�n� tinh the 
16ng (hi huang xoan 90(\ eua chung di thea cae pharr 111 xoan trong chat tinh the 
long. Luc anh sang fa kh6i m¢t te bao tinh the long lhl bay gio n6 lit huang 
ngang. Boi VI sl.! pharr qrc �m�~�t� sau duqc canh thea huang ngang nen anh sang 
xuyen qua va cae man hlnh tinh the long xuat hi¢n trong su6t. 

Khi rna m¢t anh diem duqc kich hO<;lt thi. �v�~�t� chat tinh the long c1uqc rich 
nang luqng thea huang canh th!ng. Slf xoan 11.1i se tro thanh 0° va anh sang se 
kh6ng �t�h�~� thay d6i slf phan clfc cua no trong m¢t te bao tinh the; long. A.nh 
sang duqc philn clfc cua no trong m¢t te bao tinh the long. A.nh sang duqc philn 
qrc thea huang dqc bi khoa boi lap phan clfc �m�~�t� sau thea huang ngang. Dieu 
nay lam cho cae anh �d�i�~�m� xuat �h�i�~�n� bj tai. 

Ikrtic..lly po[."rj,ed l;ghl 
�"�"�I�~� �v�.�r�t�k�a�~�y� polofl, • .f log!" 
.. all.-d through th. ('0'" 
po""i'"' 

Fronl polarizer 

Hinh 4. 14: M6 plllJng cclu [go man hillh ti"h thi lOng TN 

Ky �t�h�u�~�t� twisted nematic duqc chap �n�h�~�n� vi gia thap, cau true don gian va 
thoi gian dap U'ng t6t nhung no bi giai h1.1n bbi goc nhin thap va d¢ wong phim 
�t�h�~�p�.� doi voi cae man hlnh TN duqc thay the phlin J6n boi bat cu m¢t trong 4 
�l�o�~�i� mi'm hlnh STN - NTN - FTN. 
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3.2. Mim hlnh tinh �I�h�~� long STN 

M¢t �p�h�~�n� cung ve SIN (Super Twisted Nematic) duQ'c rna ta trang hloh 4-
15. Ban �d�~�u� vi¢c tiep �c�~�n� den STN cung gi6ng voi ky �t�h�u�~�t� TN nhung co hai 
khac bi¢t chinh. Dau tien mOt chat tioh �t�h�~� long Sf dlIqc si'r �d�~�n�g� cung cap 
nhieu han 2000 xoan thay VI chi lit 900 trong cong thue TN. Goe phan c,!c �m�~�t� 
sall cling phai thay d6i thea �d�~� wang thfch vai d¢ xoan eua chat tioh �t�h�~� long. 
Vi dl,l nhu neu m¢t chat tioh �t�h�~� long co m¢t d¢ xoan 2200 thi lap phan c,!c 
�m�~�t� sau phai duqc canh dng hu6ng nhu �v�~�y�.�·� 

Vertically poi>:1J1zed li!iht 
<>I"lI\i ""r1IC<11Iy polarllO<llight 
U "Uowe" thTO"!lh tr,e fton. 
�p�o�"�,�n�z�~�,� 

\ 

Front polllriZQr"/ 

EJliphcally polarized light 
only �e�l�l�i�p�t�l�c�~�l�I�y� polarized light 
Is >'IIIOWQd thmugh the rea, 
�I�'�'�'�~�~�n�t�'�'�r� 

Hinh 4.15: M6 pluing nguyenly cd'u trlle man hinh til/II the'LJng SIN 

Trong �v�~�n� hanh SlN thl anh sang canh thea huang d9C xuyen qua lop phan 
qrc �m�~�t� tmae di den te bao tinh the long. Khi anh sang xuyen qua te bao tinh 
�t�h�~� long thl hu6ng cua n6 thay d6i thea eOng thue xoan �d�~�c� �b�i�~�t�.� Goc xoan co 
the Iii it h<1n 2000 hay nhieu han 2700. Anh sing thoil ra te bilO tinh thtllong 
xuyen qua lop phan qre �m�~�t� sau va lam eho hien thi XU:lt �h�i�~�n� trong suot. Neu 
mOt <lnh ditim duqc kfch �h�o�~�t� thl chAt tinh �t�h�~� long �t�~�i� diem do se hoan toan 
thing. Anh sang khOng can xoan �d�~� tuang thich vai sl! phan qre �m�~�t� sau, VI 
�v�~�y� <lnh �d�i�~�m� xuiit hi¢n bi t6L 

M¢t man hlnh lNS cung cap d¢ wang phan va goc nhln t6t han nhieu so 
vai kieu TN boi VI c¢ng them vim d¢ xoan. Ky �t�h�u�~�t� super twisted nematic 
cung �h�o�~�t� dOng rat tot doi vai d.c d¢ phan gi<li cao ( len tai l024x800 <lnh 
�d�i�~�m�)�.� Tuy nhien cae man hlnh SIN dat han nhieu so vai eac man hlnh IN va 
thai gian dap frng �d�~� kfch h01;lt mOi anh diem thAp VI sl! them vao cu¢n xoan. 
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3.3. Cae mim hlnh tinh �t�h�~� long NTN 

Ver.iCillly �p�o�l�a�f�l�~�"�,�(�1� h!jht 
,-,,,Iy vcIliwlly 1''''''' ,,'.J �I�'�,�~�I�"� 
io �,�,�1�I�c�;�w�~�d� tnwuqh th., fr,-,,,! 
r'ol",,,p, . 

HOflL0ntally polarized light 
only Iw,ilOntally �p�o�'�M�;�~�c�r�l�l�i�g�h�l� 

" 8,,,w, <l IhlO,,<]h the reM 
�)�~� �,�I�"�"�L�~�'� . 

Elliptically �p�o�l�a�r�i�~�e�d� light 
from the n',",'" LC ceil JS 

conve,ted to honlo:'1(ally 
�p�o�l�a�n�z�~�d� hght III Ih .. 
compt'IlSJlor cell 

Front 
I 

flillll 4- 16: M6 phdllg ngl/yen t-y cOli Ink mcm /iif/II tinll fh£"lrJng NTN 

M¢t man hlnh NTN hay NSTN (Neutralized Super Twisted Nematic) duqc 
rn6 la nhu hlnh 4-16 tren anh sang duqc djnh huang theo chieu doc do ban cl!c 
trude, tnroc khi �n�h�~�n� vao phan tiI LC dtlu tien anh sang vao ph an tt! LC dau 
tien duqc xoan han 270°. M¢t phan tu LC thu hai ( gQi ia cell bel chinh) them 
d¢ xo;}n thea 51! pha.n qrc anh sang, ket qua Hi :Ig6 ra anh sang dinh hlIang theo 
chieu ngang anh sang xuyen qua LC thu hai r6i qua bim cl!c sau, va ket qua 1.1 
m¢l man hlnh trang. Nha rang chi co cell LC dau lien lam eho anh �d�i�~�m� �h�O�~�l� 
d¢ng. Cell b6 chinh chi lang euang d¢ xoan. 

Khi m¢t anh diem �h�o�~�1� d¢ng tren cell LC dau lien, cac phun tiI LC chinh 
va anh sang �l�~�i� �d�i�~�m� do kh6ng bi xoan do cell be chinh. Vi �v�~�y�,� diem bj ngan 
can boi ban cl!c sau va xu3t hi¢n mau t6i. Anh sang xuyen qua m¢t i'mh diem 
chua hO<;lt d¢ng bj xoan va roi xoan Ian nfra do cell be chinh. V6i sl! xoan 
xuyen qua ban el!c sau va �d�i�~�m� khOng ho<.t1 d¢ng xuat hi¢n trong su6t. 

Man hlnh NTN l<.t0 rd hlnh anh eo g6e nhin lan, d¢ tuemg philn �c�a�~�,� s&e 
net. Nhung man hlnh NTN eling kha �n�~�n�g� va filt dat hem so v6i cae iO'.li man 
hlnh khae. Cling kho �t�,�-�~�o� nguon sang baCklight nhu cau hlnh eua cell LC. D6i 
v6i cae 10<;li may tfnh nh6, man hlnh fTN dlIqe yeu thich hem kieu NTNX. 
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3.4. Oic man hinh tinh �t�h�~� long loai FTN 

Vertically polari"ed light 
<>nIy ""rticolly pojari,cd hghl 
I. �~�l�I�o�-�.�:�j� through tho IrO!}t 

polo""" 

Horizontally polartzed liOlht 
only horirontaJiy poIari....! Tight 
i. allowed through tho! rear 
polaruer 

Front 
polarizer 

EllipticaUy polanzed light 
from the main LC cell r. 
con""rted to hOrizontally 
poldrized light kn the: 
compensator cell 

Hillh 4- 17: M() p/UJng ci/u Ink mimlu'llh tinh thi lOng FIN 

Hioh 4-17 minh ho'.l ca'u tIlk co ban cua mot man hloh FIN �h�o�~�c� FSTN. 
Nhu b'.lfl th<i'y thI man hloh FIN rat gi6ng vai man hinh NlN. Tuy nhien man 
hloh FIN dung ffi¢t lOp phim btl Quang �h�~�)�C� thay cho te bilO LC thu hai �d�~� d<;t,t 
duqc phan qrc uoh sang ngang. A.nh sang canh thea huang d9C xuyen qua lap 
pM.n qrc phla trUac r6i dm:;1c lang len ffi¢t goc nhieu han 2000 bOi te bao LC. 
Khi aoh sang phat fa tir te bao LC thi n6 xu yen qua ffi¢t tAm phim bu, thay d6i 
aoh sang thanh eanh theo huang ngang. ROi anh sang xuyen qua lap phan qrc 
ngang �t�~�o� ra man hlnh �h�i�~�n� thi trong su6t. 

Khi mOt :lnh �d�i�~�m� duqc kfch �h�o�~�t� thl chill LC �t�~�i� diem canh thang va sl! 
ph.n cifC anh sang khOng say ra. Khi anh sang kh6ng thay dOi xuyen qua tam 
phim bu lhl no kh6ng bi xoiin du �d�~�'� xuyen qua lap pholn cl!c �m�~�t� sau va the 
anh �d�i�~�m� xu!t �h�i�~�n� t6i. 

MOt man hlnh FIN lhl sang han, mong han va re hem chfnh cae Hnh �k�i�~�n� 

eua NTN. Cae man hlnh FTN gan nhu kh6ng co min quang hQc nhieu nhu la 
cac man hlnh NTN. VI �t�h�~� dc mim hlnh FIN �d�~� dang phan hOi anh sang. Chi 
co m¢t bat lqi vai cae man hlnh FIN la d¢ lUang phan va goc nhin cua n6 bi 
giam bai vi tam phim bu. 

4. Cae ehe di> nhin 

Ta rat can phiii nh4n ra fling anh sang dong vai tro quan trQng trong �v�i�~�c� 
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�t�~�o� thanh anh cua man hlnh tinh the long. Duong rna anh sang th6ng qua b¢ 
�p�h�~�n� LC va �m�~�t� cua ta c6 �t�h�~� �t�~�o� ra anh huang Ian d€n chat luqng hlnh anh 
cua man hlnh cung nhu la cac c6ng Cl;! hi6n thi trang cac m6i twong khac 
nhau. C6 3 ch€ d¢ nhln kinh �d�i�~�n� rna ta can phiti �h�i�~�u�:� Man hlnh tinh �t�h�~� long 
philn �x�~�,� man hlnh LCD khuc �x�~� va man hlnh LCD phan �X�~�.� Hinh 4-18 m6 11i 
�h�o�~�t� d9ng cua moi ch€ c19. 

<! 

<! 

<! 

Source 
light -+ 

Reflected _ 
Ught 

Source 
light -Reflected -!Ight 

&ckIlghl <l= output 

&cldOht <l= output 

Refje(:tor 

Reflective mode 
A reflector bonded to !he rear 
�p�o�t�e�.�'�l�z�~�r� �r�~�f�I�e�c�I�.�.� all jllCom>ng 
�~�m�~�t�l�i�g�h�t�.� 

�T�r�a�~�n�e�c�t�i�u�e� mode 
A poortlal �r�~�n�e�c�t�o�r� t>onded 10 
the rear po!I>rizer ",Uee!> mo,t 
incoming hght, and allows Ugn! 
10 pass from !he bDckilgnt. 

Backlight 

P,utial reflector 

Backlight 

Tnmsmis:sive mode 
AU ""lerna! light is tgnored 
and a biockllghl II required. 
Moot l.CDo todI>y .... e 
iransmissi .......... mblle •. 

Hinh 4-18: M6 td nguyen Iy hogt d¢ng tq.i cae ehe'dQ 
eua mim hl'nh tinh the' lOng 

Trong che' dQ quan sat philn �x�~� thi chi anh sang co th6 duqc sir dl;!ng �d�~� 

chieu sang man hlnh. MQt chat philn �x�~� duqc �m�~� kim �l�o�~�i� duqc �g�~�n� phia sau 
lap phan Cl;IC phia sau cua man hlnh. Anh sang til m6i trubng Mn ngoai tac 
d¢ng vao b¢ �p�h�~�n� LC, duqc philn �x�~� tra �l�~�i� mAt ta �t�~�o� thanh 1 anh r6 (trang 
su6t), Anh sang duqc ch6t �I�~�i� hOi vi m(it ;jnh diem duqc kfch �h�o�~�t� xuat �h�i�~�n� t6i. 
Gic man hlnh phiin �x�~� lam vi¢c t6t nhat khi duqc sil dl;!ng btn ngoai hay m6i 
twang thoang, Vi dl;! nhu cac man hlnh tinh th6 long duqc duqc dung trang cac 
d6ng h6 do s6 M.u nhu lu6n duqc �v�~�n� hanh trang che d¢ phim �x�~�.� Neu anh sang 
bi ngat khoi man hlnh hi6n thi thi :lnh se hau nhu bien �m�~�t�,� Tuy nhitn do kh6ng 
dung sl! phan hoi anh sang ntn man hlnh titu t6n rat it nang luqng. 

Che dQ nhIn khlic �x�~� dung m¢t phan philn chieu phia sau lap phan cl!c �m�~�t� 

sau cua t€ bao LC. Phan phan �x�~� nay se philn chieu anh sang duqc cung cap 
bai m6i twang btn ngoai va xuyen qua bat ky Sl! chieu sang nao duqc cung 
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cap IU phfa sau philn cilng (slJ phim hoi anh sang). �H�a�~�t� d¢ng khuc �x�~� cha phep 
hitn thi duqc �v�~�n� hanh d6i v6i anh sang phan hoi bi Hlt, slJ phan hoi anh sang 
c6 �t�h�~� duqc kfch �h�o�~�t� trong cac �d�h�~�u� �k�i�~�n� anh sang thap. 

Man hinh tinh �t�h�~� long truyen sir d1,lng phan clJc �m�~�t� sau trang su6t rna 
kh6ng c6 SlJ phan �x�~� gi het. Anh sang di �v�a�~� cac b¢ phl,ln LCD tu m6i twang 
ben ngoai kh6ng duqc nguqc trb �l�~�i� mAt tao Thay the vaa d6 thi no dung slJ 
phan hoi anh sang �d�~� anh co the thay duqc. Khi cac diem Hlt thi sl! chie'u sang 
cua phan hoi anh sang xu yen qua trlJc tiep qua man hlnh den mat ta �t�~�o� ra cac 
<lnh diem r6 (trong su6t). Ok anh �d�i�~�m� duqc kfch �h�o�~�t� ch6t sl! philn hoi anh 
sang va �t�~�o� ra cac diem t6i. Thul,ln lqi cua slJ �v�~�n� hanh truyen Ia cac hiin thi 
eo the duqc chieu sang va �t�~�o� ra cac diem t6i. Thul,ln lqi cua slJ �v�~�n� hanh truyen 
la cac �h�i�~�n� thj c6 �t�h�~� duqc chieu sang rat dl!, dieu do rat quan trQng trang cac 
m6i truang ben lrang va anh sang thap. �T�h�~�t� kh6ng may Ia anh sang phan hoi 
co the bj ehe ngl! bbi anh sang sang hay anh sang �m�~�t� trai, vi the man hlnh 
truyen co the bj rna hay hu khi sil d1,lng ben ngaai. 

5. Anh sang ph;;n hoi 

Anh sang phan hoi la m¢t qua tflnh them van eua nguon anh sang duqc 
biet d6i v6i man hlnh tinh �t�h�~� long de rna cai thi¢n kha nang tha'y duqc cua 
man hlnh trang cac tlnh huang anh sang thap. Co ba sl! tiep �c�~�n� chinh d6i v6i 
anh sang phan hoi: Bang chieu sang di¢n (EL), cac 6ng flo tai am cl!c �l�~�n�h� 

(CCFTs) va dial phil quang (LEOs). 

Oispl3y 
Il .. <m,bly 

frame 

. Hi"h 4-/9. Cd'u true man hlnh tinh thlldng 

EL thi mong, nhy va �t�~�o� ra anh sang ng6 ra xuyen qua vu.ng be �m�~�t� cua 
chung. Cac bim nay co the 0' nhieu mau khac nhau nhung mau trAng thfch hqp 
han d6i voi cac man hlnh may tinh. Bang EI thuang duqc gAn trlfc tiep phia 
sau kip phan ClJC �m�~�t� sau clla man hinh (hay khuc �x�~� neu duqc sir dl,mg) nhu 
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duqc mo ta trong hlnh 4-19. Cac bim nay lhi hien thi chan thgc hqp ly nhung 
chung yeu d.u sg tac d¢ng nguon ap AC co ban de �v�~�n� hanh. M¢t b¢ cung cap 
dao AC duqc Slr dl,lng de chuyen ap m¢t chieu thap thanh ap xoay chieu cao 
khO<lng 100V hay cao han. M¢t bat 19i cua bang hien thj EL la tubi thQ lam 
�v�i�~�c� cua chung lUong d6i thap (2000 gio - 3000 gio) truac khi bj mat cuong 
d¢ anh sang ph an hoi. 

M¢t day c:k diot phat quang co tht duqc dung cho d.c man hlnh hitn thi 
anh sang phan hoi nho. Ciing nhu voi cac bang hien thj EL thi cac day LED 
ciing mong va �n�h�~�.� Chung cung cap anh sang t6t han co the so v6i. cac ban hitin 
thj EL va tubi thQ lam �v�i�~�c� co the chap �n�h�~�n� duqc (khoang 5000 h). �T�h�~�t� 

kh6ng may Iii LED phan hoi anh sang tieu thl,l nhieu nang luqn.g han va toa 
nhieu �n�h�i�~�t� han cac bang hitin thi EL, m*c du LED �c�h�~�y� a nguon DC SY. Cling 
�v�~�y� thl cac LED chua co the dung trong cac cau hlnh anh sang trang rna duqc 
ua thich d6i vai cac (mg dl,lng ve may tinh. Chinh vi �v�~�y� rna hau �h�~�t� cac LED 
ph an hoi anh sang dU9c dung chinh trong ca,c man hlnh hien thi ky tg nho, 
ching �h�~�n� nhu la cac dl,lng CI,I nhu may Fax hay may photo. 

Ok 6ng flo tia am cgc �l�~�n�h� (CCFfs) cung cap m¢t nguon rat sang cua anh 
sang trang rna no tieu thl}- nguon thap m¢t each hqp IY. Chung co tu6i thQ lam 
�v�i�~�c� dai rna khOng c6 sli suy giam nghiem tr9ng (khoang 10000h-15000h). 
Cac d*c tfnh nhu �v�~�y� cua CCFf rat ph6 dl}-ng trong cac may tfnh xach tay 
(Notebook) hay may danh chil (pen - computer). Nhu minh hOa trong hinh 4 
- 20 thi c6 hai each danh CCFTs 

Nhu �b�~�n� co the lUang tuqng thl chieu sang �c�~�n�h� dU9c ua thich trong cac 
man hlnh hitn thi mong hay goc chieu thap (dU9c Ung dl}-ng d6i vai hau het tat 
cit cac may tfnh nhi) �h�i�~�n� d<;ti). M¢t lap chat mo dU9c xem nhu la m¢t b¢ phan 
phoi �k�h�u�~�c�h� tan anh sang den phia sau tebao LC. De �t�~�o� ra m¢t man hlnh hien 
thj sang han thl m¢t CCFf thu hai co the dU9C them vao �c�~�n�h� doi �d�i�~�n� clla b¢ 
khuech tan. 

Neu mu6n m¢t phan cung nho han, mong han thi m¢t �h�o�~�c� hai CCFf co 
the duqc gan trang trgc tiep phfa sau tebao LC. B¢ khuech tan cling duqc dung 
de khu€ch tan anh sang phia sau te bao LC. Cac 6ng flo tia Am cgc �l�~�n�h� can 
m¢t nguon ap xoay chieu cao de h0<.tt d¢ng nen nguon dilO duqc dung de t<.t0 
ra m¢t ap cao rna hau het d.c CCFf deu can. 
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Diffuser 

PC board CCFT mount 

�~� 0-

PC board 

Edge lighting 
(single-lube design) 

Edge lighting 
(doublo--tubo de,;gn) 

Rear lighting 
(double-tube design) 

Hinh 4 - 20: Ci{1I trite cae d(lllg ella man hinh tinh the' long 

eau hoi vii bili tap Chltdng 4 

1. Neu cac d.;tng pMt x.;t di(!n ta, pMn Ueh cae y6u t6 anh hlIdng d6n 51! pMt x.;t di(!n ta. 

2. PMn Uch quy d.;to �c�h�u�y�~�n� �d�~�n�g� cua �d�i�~�n� ta trong ditim tntdng va trong tll trlIdng. 

3. Neu cau t.;to cua den �d�j�~�n� tlt. 
4. Neu cau t.;to, nguyen �t�~�e� ho.;tt d(mg cua den 6ng tia �d�i�~�n� ta dieu khien �b�~�n�g� di(!n 

trlfdng. So 5anh vCli den 6ng tia �d�i�~�n� ta dieu khien bang tCt tntdng. 

5. Neu cau t.;to cua den hinh den trang. 

6. Neu cau t.;to, �d�~�c� trung cua den hinh mau. 

7. Neu �d�~�c� diem cua man hinh tinh the long. 
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TAl �L�~�U� lHAM KHA.o 

1. Linh �k�i�~�n� ban dan va vi mqch (TS H6 Van Sung) 

2. Vi di¢n TrI so' (Nguyen Qu6c Trung) 

3. CD-ROM va ring d!,ng (TS Nguyen Kim Sach) 

4. Cae if dia mem (Nguyen The' Hung) 

5. Ldp �d�~�t� va h6 tr(f dia CrIng (Nguyen The Hung) 
6. Linh ki¢n quang di¢n tu (Duong Minh Trl) 

7. Cdu true may vi linh va (hilt hi ngoq.i vi (Nguyen Nam Trung) 

8. Sua chua J dia va h¢ thong nh6 cua may linh (Steplien J Bigelow) 

9. Cdn ban Monitor (KS D6 Thanh Hai) 

10. Monitor vi linh (KS �P�h�~�m� Dlnh Bao) 
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LUi gi6i Ihi¢u 

LUi noi dtiu 

Chll"ng 1: KHAt QUAT CHUNG 

I. �V�~�t� li¢u di¢n tll' 
II. Cae linh �k�i�~�n� thV d¢ng 
III. Dia luu tn! th6ng tin 

MUCLUC . . 

IV. D¢ng co di¢n ffi¢t chieu co nha 

A' , '" ,'" 
Chll"ng 2: CHAT BAN DAN VA DI)NG CI) BAN DAN 

1. �D�~�c� tfoh dan di¢o eua chat baD dAn 
II. Diot b:in din 
III. Tranzitor 
IV. Cae linh ki¢n ban din nhieu ehuyen tiep P . N 

V. MQt s6 linh ki¢o ban dAn khac 
VI. Cae linh ki¢n quang �~� di¢o tu 
VII. �M�~�e�h� t6 hW vi �d�i�~�n� tit 

Chll"ng 3: mi;.N THANH 

1. Khai ni¢m chung ve Am thanh 

II. Micro 

III. Loa 

Chll"ng 4: DUNG ci) mEN TUCHAN KH6NG 

1. Khai ni¢m 
II. Gog tia di¢n tu 
Ill. Den hloh den �t�r�~�n�g� 
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NHA XUAT BAN HA N61 
4- TONG DUY TAN, QU,1"N HOAN �K�I�~�M�,� HA NQI 

DT: (04) 8252916, 8257063 - FAX: (04) 8257063 

GIAOTRiNH 

�V�~�T� �L�I�~�U� - LlNH �K�I�~�N� �D�1�~�N� TIl 
NHA XUAT BAN nA N(n. 2005 

Chju rnich nhi¢m XU:ll ban 

NGUYEN KHAe OANH 

Bien �t�~�p� 

PHAM Quae TUAN 

Bla 

TRANQUANG 

Ky �t�h�u�~�t� vi dnh 
• 

MINH DO 

Sua bim in 

PHAM Quae TUAN 

In 1660 cu6n, khO 17x24cm, �t�~�i� Nha in Ha NQi. 
Giay phep xUAt ban 56: 65GT/407 CXB 

In xong va nQp luu �c�h�i�~�u� tMng 6 mlm 2005. 
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�:�·�~�~�f�'�:�'� 
SO GIAO TRiNH XUAT SAN NAM �2�0�0 �~� -

KHOI TRUONG TRUNG H9C �I�l�I�~�N� TIl �-�1�l�1�~�N� L"'NH "':-
"'. 

1. LV THUYET �I�l�I�~�N� TlJ CONG �N�G�H�I�~�P� 

2. 110 LUONG �E�l�I�~�N� TlJ 

3. KY THUAT GHEP KENH s6 

4. MACH �E�l�I�~�N� TlJ CO BAN 

5. THLJY KHi ElONG LUC 

6. VAT LIEU - LlNH �K�I�~�N� EllEN TlJ 

7. KY THUAT CHUYEN MACH s6 

8. �H�~� ElIEU HANH 

9. KYTHUAT AN TOAN �H�~� TH6NG LANH 

10. LAp ElIlT vA VAN HANH MAy LANH 

11 . T6NG ElAI EllEN TlJ s6 
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