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L.OI NOI PAU

Khoa hoc v cong nghé ngay cang phat rién trén the gi¢i. Ching ta can cung
cap ki¢n thiec khoa hoc cong ngh¢ cho cong nhan tré, nhitng nguoi mong muon
dugce hoc tap va nghién etfu d€ ti€p tuc su nghiép phét trién nén cong nghiép
Viét Nam.

be¢ dip ing nhu cdu trén, du 4n “Tang cuong Kha nang Pao tao Cong nhan
ky thuat tai truong Cao dang Cong nghiép Ha Noi” di dugc thanh lap va b
diu hoat dong tir ngay 1 thing 4 nam 2000 theo thoa thuan hop tic k¥ thuat gjira
hai chinh phu Viét Nam va Nhat Ban. Day 1a du an hop tac kg thuat vé day nghé

trén 3 linh vue: gia cong kim loai tdm, diéu khién dién va gia cong co khi.

Cuén gido trinh “ Linh kién dién tir ” duge viet v6i su hd tro clia chuyén gia

Nhat Ban dai han 12 mt trong nhiing hoat dong ctia Du dn.

Cuon gido trinh nay gidi thi¢u cdc linh ki¢n dién tr thu dong. tich cuc, linh kién
quang, cho dén cac mach 6 hgp, né gidp cho doc gia ¢é kién thic co s6, lim
nén méng cho cdc mon hoce khie thude Finh vue dién i nhu: k¥ thuat mach dién
tu, k§ thuat s6...n6 con 1a mot tai liéu tham khao bé ich cho cédc gido vien & cac

truding day nghé.

Ching 101 hy vong cudn gido trinh nay s& duge sit dung hitu ich trong viéc phat

trién kha nang nghé cia hoc vién tai méi trudng lam viéc cong nghiép dich thuc.

Thang 2 nam 2003
BAN DIEU KHIEN DIfN

Dy dn JICA-HIC
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[INH KIEN DIEN TU

CHUONG I

LINH KIEN THU PONG

L. CAC LOAI BIEN TRO THUONG DUNG

1.1. Pac tinh k¥ thuat

Cic ol dien tro thudng diing ¢6 nhimg dac tinh k¥ thuat sau:

P T 86 danh dinhi: Tri sO nay tinh bing 6m, thudng duce ghi trén than
di¢n tr¢s bang ¢hit s6 hoac bang miu. Tri s6 dien 6 ¢é the tr vai om dén vai
triéu om.

I.1.2. Dung sai: Dung sai la do sai so cta dién ro, ¢6 3 ¢dp thudng ding 1

20% ., 10% v 5%. Ngoai ra loai dién wé san xudl dac biet ding cho cdc may

do ¢d do dung sai rit nho 5 1%

Mot dién tror 100 QO ¢6 do dung sai 3% thi tri sd thue (& ¢ the tr 935 Q dén 105

Q (ure 1a 100 Q + 5 Q).

P13, Cong sudt danhr dinh: Cong suit danh dinh 13 conge sudt 161 da ¢6 thé ticu
tan tren dien o, ma khong lam hu hong dién trd d6 khi nhiét do cta khong
khi xung quanh ¢ 20°C. Cong suat nay bao 2id cling phai 16n hon hodc bang
cong suat ticu thy cua dién o P = RI7( vai 1 [ dong dién qua dién trd v R 1
tri sO dién o).

Ngoal nhing dic tinh trén, nguoi ta con chi ¥ 131 dién cam, dién dung ky sinh,
mue do tap am gay nén boi dien tr v do on dinh tri s6 khi nhi¢t do Fam vice
thay doi.

Trong thuc 1€, ta chi can cha y dén 3 dic tinh chu yéu trén.

1.2. Cac Joai dién tro ¢o dinh

F.2.01.Dién 1ro ddy quan: Dicn (rd diy quan lam bang day hop kim <6 di¢n (ro)
SUdL cao, quan treén 161 ing vat licu cach dién chiu duoce nhict d6 cao nhu st
amidng, mica. ..

Bén ngoai ¢6 the dé trdn hodce quét mot 16p son cdch dién hay phu mot 16p men

dé chéng am. Tri 5o dién trdr duge ghi teén 1Gp son ndy.
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Dién trd day quan gid dat, nhung ¢6 do on
dinh cao va thuong ¢6 cong suat danh dinh
I6n tr vair oat dén vai tram oat. Do lam

bang day quan lai, nén dién cam cua ban

than dién tro kha 16n. Vi vay, nguoi ta it
diing né trong mach cao tan ma chi dung  Hinh 1-1: Di¢n trg day cudn
no trong mach am tan va mach di¢én mot

chiéu.

1.2.2.Dién trd than ép: Dien trd than ¢p lam bang bot than chi tron ]ﬁ'r}.\-'é'i IGp
keo cach dién theo ti 1é thich hop. dé ¢6 tri 6 can thiét, roi dem ép lai thanh
timg thoi. Hai dau ¢6 cuon hai sgi day kim loai dé han vao mach di¢n. €6 hai
loai dién trd than ép: loal ¢ dudi cudn tron
(hinh 1- 2a) va loai ¢6 dudi xuyén truce (hinh

[- 2b).

Tri s0 danh dinh cua dién tro thuong duogce ghi
“ang ky hiéu mau trén than dién tr6. Dién tro
than ép ¢6 tri sO tr vai chuc dén vai tricu om,

do dung sai 16n ( 20%), cong suat khoang mot

vai odt, do on dinh kém. Loai di¢én trd nay rat Hinh 1-2: bi¢én tro than ¢p
re nén rat thong dung.

[.2.3. Dién trd than phun: Lam bang mot 16p
than mong, phun lén 161 st tron. D¢ tang Ui
sO, nguoi ta rach 16p than thanh mot bang

nho quan quanh chicu dai caa 161, sau do phu

bang mot 16p than cach dien. Tri so wr vai
Hinh 1-3: Dién tro than phun  chyc 6m dén vai chuc triéu 6m va dugce ghi

bing so trén than dién trg, cong sudt khoang mot vai odt, do dung sai tu 5%

dén 10% (hinh 1-3).

o i R Vong chinh

1.3. Cac loai dien tro thay doi IR

' - : o Day di¢n tro

1.3.1. Pién tro thay doi la dién tro day

quan: Doc theo chiéu dai dién tro nguoi ta I 23

chlra mot ranh khong phun son cich dién va - Hinh 1-4: Dién tr¢ thay doi
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O gitta ¢6 moOt vong kim loai, bat chat boi mot ¢c¢. N6i 6¢ nay cho vong 16ng ra,
ta ¢O the x¢ dich vong 16i ¢hd ¢6 tri s dién trd thich hop thi xiét chat oc lai
(hinh 1-4). )
[ 3.2. Bién tro: Bién trd la mot dién trd ¢6 thé bién doi tuy theo yéu cau. Bién
tro thuong gap nhat la chiét ap. Co hai loai chiét dp: chiét ap day quan va chiét
ap than phun. Chiét ap duoc ky hiéu trén so do nhu hinh 1-5a.

Chiet ap day quan:

N 2 Nguoi ta quan day dan dién co

dién tro sudt cao, duong kinh nho
' f"l' - - -~ . e * A ki
o trén mot 161 nhua cach dién mong

,!'r"r(
// hinh ¢ht nhat, har dau han vao

5 8

L+

hai ¢ot dan dién A va B, roi cuon
bang do thanh hinh vong cung.

\ ) o Tal ca boc vao trong mot vo boc
Hinh I-5: Chict ap _ S A
kim loai ¢6 nap day. Truot trén
bang day dan la mot con chay ¢6 truc diéu khién an ra ngoai nap hop. Con

chay duoc han ra ¢ot dan dién C.

Chict ap day quan duoc san xudat véi cac tri so tr vai chuc om dén vai ngan 6m

cO cong sudt danh dinh khd 16n (vai odt dén vai chuc oat).
Chict ap than phun:

Nguoi ta phun trén mi¢ng nhua mong mot 16p than mong hinh vong cung, hai
dau 16p than ndi vai hai “cot” A va B. Trén 16p than vong cung ¢6 mot con

chay bang dong (v 1én. Con chay duoc han ra “cot” dan dién C.

Khi quay truc thi con chay truot trén 16p than va ta lay ra duoc gitta A va C

hoac B va C mot dién trd bién doi.

Chict dp than phun duoc san xudt voi cac tri sO tr vai nghin 6m dén vai tricu

om va ¢o cong suat danh dinh nho (¢d 1 oat).

Trong hinh 1-5b, hai “cot”™ A va B la hai dau, con “cot” C la diém gitia cta hai
chict ap. Khi dau chiét ap vao mach dién, ta can luu y sao cho khi xoay truc
di¢u khién con chay theo chi¢u thuan cua kim dong ho thi am luong tang. Vo
boc kim loai cua chiét dp can duge han xuong bé mdy, dé tranh anh huong cua

cac tur truong va dién truong xoay chicu.
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Nguoi ta con chia chi¢t dp than phun thanh 3 loai khdc nhau, tuy theo cich
bi¢n doi tri s6 di¢n trd khi ta quay con chay theo chiéu thuan ctia kim dong ho.
+ Loai bién doi theo dudng thing thi khi ta quay con chay. tri so dién trd tang

ty 1¢ thuan véi goe quay.

+ Loal pho bién theo quy luat logarit thi khi ta quay con chay. lic dau di¢én tré

tang nhanh theo goc quay, sau do tang cham dan.

+ Loai bién doi theo quy luat ham s ma thi khi ta quay con chay. lac dau dicn
trg tang cham, roi sau do tang nhanh. Trong mdy tang am va mdy thu thanh.
ngudi ta thuong dung chict ap bien doi theo ham s6 ma lam cai dicu chinh am
sac va chi€t dp bién doi theo ham so logarit lam cdi dicu chinh am luong. Hinh

[- 6 la hinh dang cua mot so kicu chict ap.

Hinh 1- 6: Cac loai chi¢t ap

Ta thay loai chi¢t ap kép gom hai chiét dp va ¢6 chung mot truc di¢u khién con
chay va loai chi¢t ap ¢6 ham dong mo. Ham  nay s¢é cat dién tr nguon vio
may. Khi ta van truc quay nguoc chi¢u kim dong ho, (6i lic nghe thay mot
ticng “tach™ nho la ta da cat dién vao mdy, khi ta van nim theo chi¢u thuan
cua kim dong ho 161 khi cting nghe mot tiéng “tich™ nho la dién nguon da

duogc dua vao may.
1.4. Cach doc tri so cua dien tro va uoc luong cong suat cua dién tro

bi¢n trd day quan va dién trd than phun ¢o tri s0 dién trg va cong suat danh
dinh ghi bang cht so trén than dién tro. Dién trd than ép ¢o tri 6 dién tro danh

dinh ghi theo ky hi¢u mau. C6 hai cach ghi:
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Ciach cua Chau Au ghi theo luat “than dau cham™.

Cach cua My ghi theo luat

vOng mau.

Q?iu C__h am

[4.1. Cach g2hi theo luat
“than dau cham™( Hinh -
7a).

Mau son trén toan than di¢n
(roy 12 chit s6 thir nhat. Mau Hinh 1-7: Cdch ghi tri s6 dién tr theo mawu sic
son trén mot trong hai dau
cta di¢n trg la chtr so thi hai, cham son ¢ gitra than dién tro la s6 con s0

khong.

Tri sO cua cac mau son tinh theo bang quy uGe ve luat nhu sau:

ben =0 Xanhlacay =95
Nau =1 Xanh lo =6
Do =2 Tim =7
Cam =3 Xam =38
Ving =4 Trang =9

Neu cham Licden thi ¢o nghia la khong ¢6 50 0 nao theo sau.
Vi du: Dién trd ¢o than mau nau, dau mau den, cham mau den thi tri SO la
10€2.
- bién trd ¢6 than mau do, dau mau xanh 14 cay, cham mau vang
thi tri so la 250.000 € hoac 250 KQ.,
- bicn trd ¢6 than mau nau, dau mau den, cham mau do thi ¢o tri sO
[a1000 € hoac | KQ.,
.42, Cach ohi theo vone (hinh 1-7b)
Toan than son mot mau (mau nay khong tinh), sau do & mot trong hai dau di¢n
ra ¢O ¢oO son lién tiép ba vong hfmg mau (hinh 1-7b).
Tri 5O dién tr¢ duoce doc theo tha tu tinh tr vong gan dau dién tro. Vong tha

mot va tha hai 1a cdce so ghi thang theo tri sO cua mau son, con vong tha ba la
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sO luong s6 O can thém vio hai 86 tren.

o dung sar duge ghi bang vong tha ) theo quy ude vé miu nhu sau:

Mau kim nhi & dung sai 5%,

Mau ngan nha la dung sai 10%.

Dung sai fa 20% thi chi ¢ 3 vong mau.

Thi du: mot dién trd ¢é vong thir | mau vang, vong thd 2 maw tim, vong thit 3
mau do, vong thir 4 mau kini nhi thi ¢6 i s6 12 4700 Q vir do dung sai 13 5%,
Khi \-'Emg thit 3 son mau den thi ¢6 nghta 1a khong ¢6 s6 khong theo sau.

Thi dy: mot dign 10 ¢6 vong 1hif nhat maw do, vong thir 2 mau xanh 14 cay.
vong thir 3 mau den thi ¢6 tri so 12 25 Q vivdung sai 13 20% |

De ghi tri 56 cta dign o6 dusi 10 QL ngudi ta son vong tha 3 biang kim nhi

hode ngan nhli. Mau kim nhi thi nhin v&i 0.1 ; mau ngian nhd thi nhan v
Lo,

Vidu: Vong thu I do, vong tha hai den. vong thd 3 kim nhil, vong thd 4 ngan

nhu thi doc la 2 Q va do dung sai 1 10%.

Cong sudl danh dinh cua dién td than ¢6 thé ude lugng theo kich thude nhu
sau:

Chicu di

Dudng kinh Cong sudl

1) mm i 3mm (.25 oat

20 mm 4 mm 0.5 ot

20 mm 8 mm ‘ I odt

5 40 mm g mm | 2 ot
|

N T

2. CAC LOAL TU DIFN THUONG DUNG
2.1. Dac tinh k§ thuat thuong dang

biac tinh k§ thuat chu ycu cua ty dien [a wf s¢ dién dung tinh bing don vi

picrofara (mot phan tricu tricu fara) hoac bing dom vi microfara (mot phin
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tricu fara) va tri so dién dp lam viée tinh bang von. Néu st dung cac ché do
dién dp 16n hon, tu di¢n s¢ bi ddanh thing

=

2.2. Phan loai tu dién

Nguoi ta phan loai tu dién theo chat dién moi dung trong tu dién (tu mica, tu
gom, tu giay, tu khong khi, ...).

2.2.0. Ty giay: gom 2 bang kim loai rat mong dung lam 2 ma tu dién. Gida 2
ma la bang gidy cach dién mong bang
gidy bong tam dau. Tat ¢d duoge cuon lai
thanh ong tron, bén ngoai ¢6 boc 6ng
gidy hay ong thuy tinh, & 2 dau ¢6 do
nhua bit kin. Moi bang kim loai duoc han
ra mot dau day dan (hinh 1-8), dé noi cic
mach dién trong may. Tu dién giay gid

rat r¢ va tuy c6 kich thude nho nhung ¢6

dien dung kha Ion (1o vai van picrefara
dén vai microfara). Dién dp lam viéc
tuong doi I6n, tr vai tram von dén vai Hinh 1- 8: Tu dién giay
nghin von. Tri s6 dién dung cua tu ¢o sai

sai sO tr 10% dén 20%. Tu dién giay thudong duoc dung trong cic mach dién
tan soO thap.

2.2.2. Ty mica: Gom nhtng ld kim loai rat mong xen k& v6i nhitng 14 mica rat
mong, dat trong mot vo nhua (hinh 1-9). Cac la kim loai 1¢ ndi véi nhau va noi
vao mot dau ra thur nhat. Cac la kim loai chan noi v6i nhau va ndi vao mot dau
ra thu hai. Tu di¢n mica thuong ¢6 tri sO tr vai chuc dén vai nghin picrofara,
dien ap lam viéc tir 250 V- 5000 V. Tu dién mica ¢6 tinh nang k¥ thuat 6t hon
tu di¢n gidy, nhung gid thanh dat hon. Ngudi ta thuong dung tu dién mica

trong cac mach cao tan.

2.2.3. Ty gom: Lam bang mot miéng gom hinh 6ng nho hay hinh tron det va
mong nhu chi¢e kKhuy do, ¢ hai bén mat ¢6 trdng kim loai bac, hinh thanh hai
ma cua tu dién (hinh 1-10). Tri s0 cta tu dién vao khoang tir vai picrofara dén
vai chue nghin picrofara. Di¢n dung rat 6n dinh va ¢6 hé s6 nhiét am, nghia la
khi nhi¢t do tang thi dién dung giam. Nguoi ta thuong dung tu gém vao cic

mach tan so cao.
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224 Tu hod hoc: Gom hai ma la hai 1d nhom mong, ¢ gitta hai ma ¢ chat
hod hoc. Khi noi hai ma tu véi nguon mot chicu, thi chat hoa hoc sé lam cho
mat nguon nhom bi bao phi mot mang mong oxit nhom. Mang mong oxil

nhom nay la chat dién moi cua tu.

Aim fooi (bac)

Gom(sénh)
Hinh 1-9: Tu di¢n mica Hinh 1-10: Tu di¢n gom

U'u diem cta tu hod la ¢o tri so dien dung 1on. Loai ¢o tri sO dign ap lam vice

cao tr 100 V- 3500 V thi ¢O tri sO tr vai microfara dén vai chuce microfara.

Loai ¢6 tri so di¢én dp lam viée thap tr vai von dén vai chuce von thi ¢o tri 8O
kha I6n, tr hang chuc dén hang nghin microfara. Tu hod thuong c6 dang hinh
tru va duoc boc kin, dé cho dung dich hod hoc khoi mau kho, vi khi dung dich
bi kho thi tri sO cua tu bi giam di. Hinh dang tu hod nhu hinh I-11a,

Tu hod ¢6 hai cuc duong va am ro rét, nén chi dung vao mach co di¢n mot
chicu, khi dau tu hod vao mach dién mot chiéu phai chd y dén cuc duong cua

tu vé phia cuc duong ctia ngudn, cue am cua tu ve cue am cua nguon.

? Q9
iy L-
—
Tu i hai hor !
&

Hinh [-11: Tu dien hoa hoc

Néu dau nguoc, tu hod sé bi hong. Khi dung 6m mét dé kiem tra tu hod cling
can luu v diém nay thi két qua kiém tra méi chinh xdc. Bong thoi méi tranh
duoc hu hong ¢6 the xay ra cho loai tu ¢o dién dp lam viée thap. Tu hoa co
dong dién ro 16n va khi nhi¢t do tang thi dong di¢n ro cting tang theo. Vi the

lic bo tri tu hod trong mdy, can luu y dé tu & xa nhing noi ¢6 nhiét do cao.
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Khi d¢ lTau khong dung thi tri s6 dién dung cua tu hod bi giam. Vi vay. tu cat

21t [au ngay thi khi dem ra dung khong nén mac ngay tu vao dién dp cao. Lic

dau phai mac t vao dién dp thap, roi maéi dua vao dién dp binh thuong.
Ky hi¢u tu hod trong so do hinh 1-11b.

2.2.5. Tu bién doi: Tu bi¢n doi con duoc goi la tu xoay, 1a loai tu ¢6 thé thay
doi dugc tri 5o, tuy theo yéu cau sirdung. bang cdach xoay ntim van truc cua tu.
Loai tu nay ¢o dien mor la khong Khi, ¢o tri s6 o 15 picrofara dén 500
picrolara, thuong duge dung trong cac mach cong hudng cao tan cua may thu

va may phat vo tuyén dién.

Tu gom mot ma tinh va mot ma dong, moi ma do nhicu phién kim loal hop
thanh va sap x¢&p xen k& nhau theo 101 cai rang luge. Ma tinh duoc bat vao mot
micng cach dién bang mica hay st cao tan, con ma dong duge han vao mot
truc quay o tiép xac dién vai khung tu. Hai 6 bi nho ¢ hai dau truc cho phép

la quay truc d¢ dang (hinh 1-12a).

—

Hinh 1-12: Tu di¢n bién doi

d)

Lic lap tu vio mach cong hudng, ngudi ta thuong dau ma dong ra bé mdy. con
ma tinh han véi dau wrén cua cuon cam. Cac phién kim loai cta tu ducce lam
theo nhicéu ki¢u ¢ hinh thu khic nhau, nhu cic hinh 1-12b nham dat nhung
muc dich k¥ thuat riéng bict trong viée khac mat chia do do dai & mat kinh
cua may thu thanh. Tri s6 tu thay doi theo do ghép gitta cic ma dong va cic
md tinh cua no. Ta thuong dung cdc loai tu xoay mot ngan, hai ngan va ba

ngan.

9
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Phién cu6i cling cia moi ngan tu duoc cat khia thanh nhiéu phan, dé ldc dong
chinh may thi ta ¢6 the¢ dé dang uon, nham thay doi tri s6 dién dung theo yéu
cau timg doan tan so.

Kv hi¢u tu xoay trong so do hinh 1-12c.

2.2.6. Tu nita bién doi: hay la tu bién doi nho ¢6 dién moi biang gém hoac

mica, ¢o tri sO tu 10 picrofara

T 9« dén 60 picrofara. Loal nay
cung ¢O MmOt ma tinh va mot
g é ma dong. Nguoi ta thuong

\
¥
T

mac song song tu nay vadi tu

xoay trong cdc mach cong

[ o
b) huong song song, dé¢ dat duoc
tri sO dién dung can thict that
Hinh 1-13: Tu di¢n nia bién doi chinh xdc, tu nira bién doi ¢o

hinh dang va ky hi¢u trén so
do nhu hinh 1-13 a) va b).

3. CAC LOAI CUON CAM THUONG DUNG
3.1. Phan loai

C6 nhiéu cach phan loai cuon cam. CO thé phan loai theo két cau nhu cuon
cam mot 16p, cuon cam nhiéu 16p, cudn cam c¢6 161 khong khi, cuon cam ¢ 101
bot sat, cudon cam ¢6 161 sat...Co thé phan loai theo nhiém vu nhu cuon cam
trong mach c¢ong huong, cuon cam chan cao tan, cudon cam chan am tan...
Cing ¢6 the phan loai theo tan s lam viée nhu cudn cam cao tan, cudn cam

am tan. ..
3.2. Két cau cua cuon cam
3.2.1. Cudn cam mot lop, loi khéong khi:

Thuong duoc dung trong cdac mach dao dong va mach cong hudng, gdom mot so
vong day quan vong no sat voi vong kia va cach nhau mot hay vai lan duong
kinh soi day (hinh 1-14a). Day c¢6 thé cudn trén khung d& bang vat liéu cach
dién cao tan hay néu cuodn day du cing thi ¢6 thé khong can khung dd, ma chi

can hai kep gitr hai bén.

10
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Hinh 1-14: Cuon cam

Muon ¢6 hé s6 pham chat (6t thi chicu dai cuon day chi nén bang hoac gap

mot lan rudi duong kinh ctia 101 ma thoi.
3.2.2. Cudn cam nhiéu lop, 160 khong khi':

Khitri sO cuon cam lon, can ¢o so vong day nhicu, n¢u quan mot 16p thi chicu
dai cuon day qud 16n va dien dung ky sinh qud nhicu. B¢ kich thude duoc hop
ly va giam duoc dien dung Ky sinh. nguoi ta quan cdac vong cua cudn day thanh

nhicu 16p chong Ien nhau theo kicu 1o ong, nhu hinh 1-14b.

Vi dong dicn cao tan chi chay bén ngoai mat cua cic day dan, nén nguoi la
thuong dung loai day lam bang nhi¢u soi nho (et lai. Cic soi day nho nay déu

duoc tring men hoac ¢o vo boc to, cach dién vor nhau.
3.2.3. Cuon cam co loi bor sar i

Ta ¢o the tang tri so pham chat, dong thoi rut bot duge kich thude ctia hai kicu
cuon cam trén bang cach long vao gitta né mot 161 ferit. Than 161 ¢6 rang xody
oc. Hai dau ¢o khia hai ranh. Nguoi ta dung mot cai quay vit nhua dicu chinh
101 1en xudng trong long cuon day, de tang giam tri so cua cuon day do (hinh

[-14¢).
3.2.4. Cuon cam nhiéu doan hay cudn cam ngan cao tan

Cuang la cuon cam nhicu 1op day, nhung quén lai thanh nhi¢u doan trén mot 10i
cach di¢n, doan no cach doan kia do var minimét. Quan nhu vay di¢n dung ky

sinh giam di rat nhicu lan (hinh 1-14d).

3.2.5. Cudn cam am tan
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Cuon cam am tan duge dung trong cdc mach dién am tan va trong cac bo loc
cua nguon dién mdy thu thanh, mdy phat thanh, may tang am....Tri sO cla n6
vao khoang vai Henry t6i vai chue Henry. Cac vong day dugce quan thanh tng
I6p deu dan, vong no xit vai vong kia. 16p no cich lGp kia bang mot 16p giay
bong cach dien. Khung d& cuon day lam bang bia pret-xpan. Loi tir la cic la
thép silic mong cat thanh hinh ¢ht E va 1. Mdi 16p E va I xép lai v6i nhau
thanh mot mach tu kin nhu hinh 1-15a, b.

. N Cuon day
[.a sat hinh chu 1 g -/

y Sat chu |

—
e - fe—un

il = _
e Giay cach
ith -5 . dién lam

| % khe tir
, N

}

|

]

L4 sat hinh
chu 12 |’

== | sl
' |

b ~Cuon day

Hinh I-15: Cuon cam am tan
Neu cuon cam dung trong mach ¢6 dong dien mot chicu chay qua thi can x¢p
tat ca cic chr E ve mot ben, tat ¢d cde chtr I vé mot bén va ngan cdach gitra hai
bén E va I bang mot 1O giay cach di¢n ¢6 tic dung lam khe tir. Do day cua o
giay tuy thuoc theo yéu cau.
4. CAC LOAI BIEN AP THONG THUONG
4.1. Cau tao
Moi bien dp gdom ¢6 mot cuon day so cap va mot hoac vai cuon day thir cap
cung quan tren mot kKhung do bang giay cdch dién hoac bang nhua bakelit.
Cuon so cap la cudon ma ta cho dong dien o nguon dién vao. Cudn tha cap la
cuon day ta lay ra dong dién da bién doi de su dung.
Khi ta cho dong dién xoay chi¢u hodac dong dién mot chi¢u ¢o gon soéng vao
bén cudn thu cap thi tr truong sinh ra & xung quanh cuon day sé luon luon
bi¢n doi theo cung nhip di¢u véi su bién doi cia dong dién so cip. Tai hai dau
cuon thu cap s¢ c6 mot.dién ap cam tng ¢ cung tan so6 vdi tan so6 cua dién dp

bén so cap.
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4.2. Ty s0 bién ap

Ty s0 bién dp k¥ hi¢u bing chiv n. [ty s6 gitta dicn dp thit cip va dicn ap s

cap:

Ll dicn dp socap
UL dien dp tha cap
Vidur Mot bicn dp. khi dua vao cuon so cap dien dp 110 'V vi 13y ra duoe &

cuon tha ¢ap 220 V thi hé s6 n cta nd bang:

220 V
n=——=

o F

t-J

Trong bicn dp tan o thip 1y 56 bidn dp duge bicu dién theo 1y 1& 6 vong tha

CAP YA Saeap:

N 2 50 vOng so ¢ip.
N . sO vong thir cap.
Khi dau mot wra kKhing vio thit cap thi trd khing bén s cap bi anh hudng bai
h¢ 56 n nay theo quan hé:

Z.=n"7,
7. o khing bén so cap,
/a7 rg Khdng bén tha cap.
K cuon th cap bi hang. hai ddu khong noi vao dau ¢d thi cuon so Ccap doi vai
nguon dien chi 1 mot cuon cam don thuan.
4.3. Phan loai bién ap
Neuoi ta thudng phan loai bién dp theo 1an ¢ tam viée, nhu bicn Ap cao ldn
hay bién dp trung tan lam viée vai an sa tir hang tram Khz tré lén va bicn ap
am an lam viée v6i khoang tdn s6 thap i 50 Hz ~ 20000 Hy.
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Nguoi ta con phan loai bien ap theo nhicm vu cong tac nhu bién dp micro, bién

ap noi tang, bi¢én ap ddo pha, bién dp ra. ..
4.4. Bien ap cao tan

Bi¢n dp cao tan gom hai cudn day dan quan trén cing mot 6ng cdch dién cao
tan. Day dan ¢o the lam bang mot day dong trang men hay ma bac ¢é duong
kinh 16n hoac bang nhicu sgi day nho €t lai va ciach dien véi nhau. Hai cuon
SO ¢ap va thir cap ¢6 the quan chong 1én nhau, hoac ¢6 thé quan cdach nhau mot

Khoang chimg vai ba milimet. Khoang cach cang gan thi do ghép cang 16n.

Nguoi ta con cho 101 ferit vao long cac cuon day dé tang thém hé so tu cam va
h¢ sO pham chat cua no. Lot nay ¢o the dicu chinh duoce, vi ¢6 ren rang 6¢ nhu
G cuon cam cua loi ferit.

be tranh anh huong ghép ky sinh gitta bién dp va cac vat licu xung quanh,
ngudi ta thuong boc kin nd lai bang mot hop kim loai. Khi lip vao mach, vo

hop nay duoc dau ra bé may.

4.5. Bien ap am tan Jir iintss

Tat ca cac bien ap am tan
dcu ¢o 161 bang cdc la thép
silic mong hoac bang vil
iicu tr tinh  khac nhu
pcemalon vov. Hinh thue va
cach bo i 101 to twong tu

nhu cuon cam am tan.

lizzaprs

Céc cuon day cua bién ap

déu dugc quan rén mol Hinh 1-16: Bien dp am tan va bien ap nguon
khung do bang chat cdch ClUng Cap

dicn nhu nhua ba-Ké-lit,

tech-1o-1it, bia bret-xo-pan. Cac cuon day nay can duoc ciach dien voi nhau va
vai 101 sat W Tuy theo dicu kién st dung, do cach dien nay phai vao khoang
vai tram KQ dén vai MQ.

Bicn dp micro. bién dp noi tang, bién dp ra, bien dap duong day, bien dp
loa...d¢u la nhimg loai bién ap am tan. Bien dp nguon cung cap cing c¢o cau

tao nhu bién ap am tan. Hinh ddng bien ap am tan nhu hinh 1-16.
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4.6. Bién ap tu ngau

Bi¢n dap tu ngau thuong dung de tang giam di¢n ap ¢o tan s6 cong nghi¢p SOHz
cua ludi dién thanh pho.

Trong cac bicn dp thudng dung, cudn so cap va thir cap la hai cudn riéng bict.
Dong dién tr ngoai vao chi chay trong cuodn so cap. Con dong dién lay ra su
dung c¢hi chay trong cuon tha cap. Trong bién dp tu ngau, dién dp vao va di¢n
ap ra deu lay trén cung mot cuon day. nghia la bien ap kKhong ¢6 cuon so cap
va tha cap riéng r¢ nua.

Trén cuing mot doan cua cuon day, ¢o ca hai dong dién thi cap va so cap cung
chay (hinh 1-17).

Uu diem ctia bién dp tu ngau la ¢o the tich nho, trong luong day it, doan day
¢O hai dong dién so ¢ap va thir cap cung chay ¢6 the dung day ¢6 tict dien nho,
ma van dam bao, vi tai day hai dong dién nay trir khur lan nhau.

a) Tang ap b) Ha ap

Pau ra Pauvao A

— e -

Pau ra
P Is-1e

Pau vao

C C
-0 e )

s

°_

Su phan bé dong dién trong bién ap v ngau

Hinh 1-17: Bi¢n dp tu ngau

Nhuge dicm cua bien dp tungdu la:

Mach vao va mach ra dung chung cuon day, nén ¢ cic may moc dung no thi

b¢ may Khong duoc dau thang xuong dat.

D¢ cdc cuon day khoi bi hu hong vi am udt, sau khi quan xong, nguoi ta dem
say ¢ho het hot am, roi quét son cach dién phu kin ¢de cuon day hoac nhing
vao hon hop paralin - nhua thong dun nong, dé khi am boc hoi di va chat hon
hop ngam vao phu kin cdc cuon day. Lam nhu vay thi sau nay bién dp s¢

khong bi hor am tham vao nia.

Mot so bien ap duong day truyén thanh sau khi dia nhing tam roi, ngudi ta con

dat vao trong hop sat, roi do day hon hop nhua duong, nhua thong. Hon hop
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nay chiu duge nhiét do cao, nén khong bi chay ra bdi stic nong ctia mua he khi

dat bien dp trén duong day ngoai troi.

4.7. Bien ap cung cap

: L . . 220V o- -
Bien ap cung cap bién dién dp xoay chiéu cua § ;5; 15y
nguon di¢n thanh nhiéu dién dp khic nhau, dé i rSz. 305y

13?{/ o ? o

cung cap cho cdc den cua may vo tuyén dién. 1100
. . L B ) P 3
Vi du: Mot bién dp cung cap cua may thu o

thanh ( Hinh 1-18 ) ¢6 5 cuon day: mot cuon so

10

63V
cap va bon cuon tha cap. Bén so cap ¢o bon 0 _
dau day ra d¢ mdy ¢6 th¢ dung di¢cn 110V,
127V va 220 V. N6 gom ba cuon day riéng ré Hinh [-18: Cic cuon day
dau noi tiép vGi nhau. Cuon mot tir 0 dén 110 cua biéndp nguon cung cap
V 6 450 vong, cuon hai tir 110 V dén 127 V ¢o 69 vong, cuon ba tu 127 dén

220V ¢6 380 vong. Bén thi cap ¢6 bon cuon day S, S,, S, S,.

Cuon S, va S, noi tiép nhau, ¢6 mot dau chung, mdi cuon c6 1260 vong dé
cung cap cho cao dp 315 V cua den nin dién. Cuon S, ¢6 22 vong dé cung ¢cap
cho ha ap 5,3 V nung soi den nan vacuon S, ¢6 28 vong dé cung cap ha dp 6.3

V d¢ nung soi cdc den khdc trong mdy.

Ta luu y la dién dp ben thir cap thuong duge thict ké 16n hon 5% dién dp can
dung cho den, vi con d¢ chira ra phan sut dp trong cdc cuon day tha cap khi
den ticu thu dién.

Ta thay di¢n dp ben thit cap 1€ thudce vao ty so vong day n gitia cuon thi cap va
cuon so cap. Cuodn thir cap nao ¢o nhicu vong hon thi lay ra duoc dién ap cao

hon. Nguoc lai, cuon thi cap nao ¢6 it

vong hon thi lay ra duoc dién ap thap Aad?
%
hon. 0%

3

4.8. Bién ap ra

) \ .5';'50'.‘!}1-3
Bicn dp ra la bién ap am tan dat tang + ¥ '
’ - Csaa}p

cuoi cung cua may thu hoac may tang BB 35 ra mide #he
am, gita den cong sudat va loa. Cudn _
s0 ¢dp dau vao anot dén va cao dp mot Hinh 1-19: Bi¢n dp ra

chicu, con cudn thi cap duoc dau vao

16
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loa. Khi trong cudn so cap ¢o di¢n dp thay doi thi trong cuon thu cap cung ¢o

di¢n ap thay doi [am cho loa kéu.

Bicn dp ra la bién ap ha dp. Cudn day so cap nhiéu vong hon cuon day thua cap.
Chang han, bicn dp ra cta may thu thanh ¢6 cuon so cap 1800 vong va cuon

thu cap 46 vong (Hinh 1-19).
5. CAC CHU Y KHI SUDUNG LINH KIEN THU BONG
5.1. Dién tro
S . Ghep dien tro
* Khi ghép noi tiep hay ghép song song cic dién tr¢ véi nhau, can chon
cac loal di¢n tro co cung cong suat nhiét.

e Khi thay th¢ di¢n tro, ta can luu ¥ phai cung cong sudt nhiét. Vi du: do
mach thay hong di¢n trg 10 Q. ta phai thay th¢ mot dién trd méi ¢6 gid
tri dang 10 Q va kich thude phai dam bdo 161 thicu bang dién trd ¢t néu

khong s¢€ bi chay!

S.1.2. Hinh dang thie té"va cach doc tri 6" ctia mot sé'dién tro

= =

"

R =003 =303 R =0.3KQ R =3,3MQ
VEE) (V330 Q)W)
R =33.10"Q R = 3300 Cic vong mau
= 3K3 doc tri so
oa 5w m
N _] @
—_—

Loai cong suat lon

5.1.3. Do dién tro bang dong ho van nang: Thang do O

e Ta ¢o cac thang do: x1, x10, x100, x1K, x10K la khu vuc dé do dién tro.
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S04

Khi van nam chon thang do o vt nao thi gid tri thue cua dién 1o chinh
bing gid tri doc duoe tren vach chia coa dong ho nhan vér gti i cua

thang do.

Trude khi do dien trd, ta luu § chap hai que do lai va quan sdt kim dong
o chir dvach 0 € neu b 1éch phat chinh nat ABDJ cho ding. Néu chinh
nit ADJ 1ol ma van khong lam kim dong ho ve O Q duoe ta phad thay

pin nuoi trong dong ho.

Luc do dién trdv [uu v khong duge cham tay vao hai dau que do s¢ gay ra
sal 5O, bat v thue 1@ ban than con ngudi ta cing ¢d dicn tro khioang vai

chue KO tuy Khu vue tiep xue cua co the,
Ceie loal dién o dace hiét:

Picn tro nhidt:

Foai dién trd nay duoe ché tao 1 chat ban dan ¢6 (i so dién (rG thay doi
theo nhict do.

Khi nhict do tang Tam tang dicn trd > nhict trdy duong.

Khi nhi¢t do tang lam giam dién (v -> nhict (ro am.

Ky hicu: :

'l\'l

Dicn trornhict duoc sodung trong cac ung dung 1ién quan dén nhict Jdo.
Vi du trong Y khoa (git nhict do on dinh phong mo), hoac quan su (il
nhict do on dinh chio kho vit khiy hoae hod hoe (eig khong doi nhict do
phan ung).
Quang trao:
La linh kién ban dan don tinh the hoidc mang mong, tuy theo ludng dnh

sang hip thu duoe s¢ im cho gid i dién o thay déi it hay nhicu.

Ky hieu: /’/:

Ung dung: Phit hi¢n ngudin viwo clra ty dong.
Bicu chimb do sang. do ndl e dong & camera.

Dicu chinh do sang o mat hien thi LED.

I8
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Tu dong bat dén khi i 101.

A

1.5 Nhume e hong thuong eap o dién tro:
o Dut: do €2 khong I¢n
¢ Chdy: do lam viée qué cong sudt chiu dung
o Ting (ri s&: thudng xiy ra & cde loal dien trd bot than, do lau ngay hoat
tinh cta tGp bot than bi bién chat [am tiang tri 86
o Giam tr1 s thudng xay ra & cic loai dién tré day quin {a do bi cham
mot 5O vong day (il xay ra)
5.2. Tu Bien
5.2.1. Ghép i dicn: doi khi sta may hay can chinh mach, 1a khong ¢4 sian
diing cie tu ¢6 gid tri mong muon, vi vay cich ghép néi uep hay song song s¢

gilp a gial quydl duge van dé cip thietl.

# Ghép noi 1ép: ghép ndi iép hai ty s¢ duge tu twong duong ¢ gid il giam,

nhung di¢n ap chiv dung ting

bor vai i thuomg:

CiCp
C1 Ce - Ci+Cp
| | | | — _____{ +",___
| | P —
Uy Us U=uU+U
Do vt hod:
CiCa
C C = —=
1 2 Ci1+Cp
o L~ Nk
[ 2 o2
Uy Ua U= U+ UE

* (hép song song: ghép song song hai tu s¢ duge tu tuong duong ¢ gid
dién dung ting. con dién dp chiu dung s& bang di¢n dp cia tu chiu dung nho.
Do dé néu ghép song song cdc ty véi nhau, ta nén chon cung di¢n dp chiu

dung.

53.2.2. Hinh ddng thiee 16 va edach doc tri sa

19
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0 1500
25

C=20.10'pF C = 200pF C=0,01 uF C = 1500pF
= 20nF U =50V U=25V U=1,5KV

U =25V

: Loal tu hod khong
phan cuc

1 2 3 4

"

O khu vie mach dién ¢6 hai diu bang dién the véi nhau. khi cin ghép tu gia
tri > 1uF ta phai dung tu hod hoc loai khong phan cuc dé ghep. Néu ta khong
¢O san ty khong phan cuc dé thay thé thi ¢6 thé giai quyét van dé bang cich

gh¢p hai tu hod loai phan cuc v6i nhau dé tao nén nhu sau:

] =——
5.2.3. Cich do kiém tra tu:

* St dung dong ho van nang & thang do Q, sir dung cdc thang do thich hop
sau:

20
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x1 khidotw> 100 uF

x10 khidow 10k 100 pF
x 1K khidow 104 10 ulk

x 10K khi dot 102 - 104

xIM  khidotu 100 pF - 102

“ Do hai an ¢o doi que do:

N&u kim vot lén roi tra vé hét = kha nang nap, xa cta 1u con 10t

NEu kim vot len 0 Q= tu bi ndi it ( hay la bi danh thung, bi cham )

,
ol

Ncu kim vot lén. nhung trd vé khong hét=» b g

Néu kim vot 1én va tra vé 1o do =2 i bi kho

Néu kim khong ten = e dit Cha v vén ruomg hop do cae gid i < |

mi ta vin thane do < 1K =»khong du kich thich cho w nap, xa duge.
A = fung T A Y

Luu v:

Cach do tren, toi dung ngudn pin bén trong dong ho O thang do € d¢ thuc hign

nap. xa ( do déi diu que do ) cho tu, qua déng ho che cho d§ chinh xac tuong

dat ma tho.

T can chi v nher sau:

Neu do w oo dp chiu dung > 50 V ta nén thye hién phuong phap do

Hong.

D 1 theo phuong phap nap, xa ¢ thang do € (do ngudl) ta nén dung

VOM conot trd < 10K
Phuong phdap do nong e - ding nguén DC ¢6 gid ui gan bang dp chiu

dung ghi trong than w r6i ghép ndi tiép véi tu (néu fa tu hod ta nhd luu y

cue tinh +, -)




LINH KIEN PIEN TU

- DBat dong ho van nang & thang do VDC (cao hon nguén E) roi dat que do
va que den ding nhu hinh vé:
Que do

~ [

N T <
4

Que den

e N¢u kim vot 1én roi tra vé = (101

¢ Ncu kim vot len bing gid tri ngudn ¢ip va khong tri vé = i bi ndi Lt
e Ncukim vot 1én nhung wra v¢ khong hét = i bi gi

e NEu kim vot Ién 161 trd ve [0 do = tu bi kho
¢ Ncu kim khong lén = e dint
5.3. Cuon day

Khi su dung cuon day ta luu ¥ dicu ral gquan trong d6 la su chiu dung dong
dien di qua nd: néu dong dién qua manh thi tiél di¢n day phai [6n. Chinh vi
vay ma trong thuc t&, cudn diy duge ché tao véi nhicu kich thude 16n, nho
khdc nhau...

S300KY hidu quy wae
m Cuon day khong ¢ 161, loat nay hoat dong ¢ 1an so
sl - -~ -~
cao >10 MH7z (goi 1a cao tan).

——————— Cudn day ¢o 101 bui sat (st + than ép). loai nay

- am A e e

m hoat dong ¢ tan 6 trung binh (trung 13n) tir 50 KHz

dén 10 Ml ly

—_—— Cuon day ¢6 161 sat cang ton silic. loai nay hoat

m dong ¢ tan so thap (Ha tan hay am tan) < 50 KHz

[
i
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Cuon day ¢o vit dicu chinh dugc

Cuon day ¢6 hai 16i diéu chinh duoc

5.3.2. Hinh dang thiee té"va cach doc tri $0:

L TL T2 ghép 56 theo vong mau qui ude giong nhu & dién tré, don vi [a uH.

L : 56 [uy thtra 10; S: sai s6

L
I S
j 7

Ving  Len

Vin
I )0 g

L =24x10" uH * 4%
= 241 H * 4%

Vit "(UT\
chinh 1
|Oa|
4
3
1 2
e~ )
1 1 [
| dug ]
] Ik 1
21 13 14

|
1 2 3
w3
|
2

Nan .-" , Den

l}o Hi} / Nan

L =100x10" uH * 2%
= ILH*2%

St
E 1

23
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CHUONG II

PIOT BAN DAN

I CHAT BAN DAN
i.1. Khai niem chung ve chat bin dan

Pac tinh din dién cla cic chat phy thude vao mat do dién wty do vi cac on
¢6 trong chat dé. Nguyén 10 kim loai, ¢d s6 dién ur 16p ngodd cing it (W 1-2),
chitng lién k& yéu v6i hat nhan, do chuyén dong nhi¢t chiing dé thodt ra khoi
moi lien ket ud thanh dién (Wt do, vi the kim loai dan dién (ot biang cdce dién
(. Cace 4 kim ¢6 50 dien wr 16p ngoai cling gan du 8 di¢n tr. lién ket ben vimy
vGi hat nhan, cde dién tr nay kho thodt khoi mai fién két trong nguyén tu, nén

cdc a kim ¢o (it dien nr t do va cach dién tot.

Picn ¢ suat cta chat dan dién vio khodng 107+ 107 Qm. con cla chit dien

moi la 107 = 10" Om.

Nam gitta 16p ciac chal din dicn viv dién moi 1 mot [6p cde chit vai tinh dan
dién trung gian. goi la chit ban dan. Dién (1 sudl cta chit bdn dan vao khoang
tO7 = 107 Om va phu thuoc vio rit nhi¢u yéu 6. Nhu vay, dac diém cg ban
cua chat ban dan [ tinh dan dién trung gian va muae do dan dien phu thude vao
¢d¢ yeu 1o nhu thanh phan tap chat, nhic¢t do, anh sing., tia phong xa, cuong do
dién truong. ..

1.2. Pac tinh dan dién cua chat ban dan.

1.2.1.BDdc tinh dan dién cia ban dean tinh khiet:

Chat bin dan gom ca don chiit v hgp chal. Cie nguyén (¢ nam o ¢de nhom
gilta clia bang tudn hoan nhu 3. 4, 3 phén I6n déu la chal ban dan dién hinh

ciac nguyen o o nham bon nhu Cacbon, Sthe, Gieemani.

Ta xét mot nguyen (6 nhom bon 1 Gieemani chang han. Trong mang tinh (th¢
Mot nguyen tr Gieemani ¢ bon dién tor 16p ngoai cling nén can bén di¢n
lién két mdi (1 thimh bén viing. Vi c¢dc nguyén 1 bén canh cling can dién
ad o thainh moi lién ket cha khong thira d¢ cho nén ching lién k¢t voi nhau

bing lién két ddng hod tri. Nhu vay mdi nguyén o Gieemani lién két véi bon
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nguyen (wr bén canh khace va cic dicn ur vira du dé two ra cac mai lien k&t trong
mang tinh thé nén khong ¢6 dién 1ty do.

Tuy nhién, néu ¢6 mol tidc dong nao dé nhu chuyén dong nhiét. tia bue Xd,
phéng xa. luc dien trudng... du phi vo mai lien két o tao ra mot dien wr w do
thodt kKhdi moi lien két. Lidc do & ché vira bi pha v s& ¢o mot diem thicu di¢n
wgoi 1a 16 trong hay 16, Binh thuomg nguyen wr ¢ trang thiar trung hoa. Khi
nguyen W mat mot dien tir de lat Mot 16 16 <& ey thanh tich dién duong vi moi
1O trong tng voi mot dién tich duong ¢'. L6 trang Lionoi can dicn trnén s¢@ kich
thich mot di¢n (r & moi lien ket nio do bén canh nhiy dén 1 P 107 v de i
mot 16 méi. ben luot minh 16 vira duge tao thinh s¢ kich thich mot dién (r
Khac dén 1ap 16 tao thanh mot 16 mai. Cir the ucp dién ta thay tng véi mdi moi
hien Ket bi phd vo s¢ Lo ra mot ¢ap dien 1o 1o trong di chuyén hén loan trong

khot tinh theé.

NCu ¢ nhicu méi lien ket bj phd viy thy mat do dién 1 do vao 16 réng trong
Khot tinh th¢ tang len nhicéu. Lic d6 néu dat khoi tinh the vao dign truding thi
cae dicn tr s chuyén dong nguoe chi¢u dien ruong ¢on 16 rong s& chuyén

doug cung chicu dicn truomg ao thimh dong dién. Nhu vay dong di¢n lrong

chit bin dan 1a dong dién 1 v dong 16 trong chuyen dosi ¢6 huong.

Mt do dién wr v 16 trong trong chat ban dan cang 16n thi né dan di¢n cang
oL DAi vt ban dan tinh khiét tinh dan di¢n chiu dnh  hudng cia cic yeéu to

sau day:

- Nhict do: Nhi¢t do tang thi dao dong cia ¢dc nul mang tinh thé ting lon, dé
phid v& moi fién két gitia cdc nguyen (0. Nho vay linh dan dién cua ban dan
ting lén. O gan 0°K cdc chat ban dan hau nhur khong dan dien.

- Clac tia bie xa nhu dnh sang. tia 1 ngoai... Khi chicu vio khai tinh the s¢
ruven nang luong cho dicn 1 & 16p ngoii 1am cho né dé thodt ra tror thanh
dien we do va tao ra 16 trong. Cudng do dnh sdng cang manh do dan dien
cang tang.

- Cudng do dién trudng ¢ e dung ltuc Ién cdc dien wrn Khi lue tinh dicn du
manh s& phd vo moi lidn két va lic do ban din trg thanh din dién 161,

Ngodi ra ¢iie tia phong Xa cing gay anh hudng dén tinh din dién cua chat ban

diin. O chit bin dan tinh khi¢t mat do dién vy 16 trong fudn bang nhau. Tinh
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dan dién niy goi la dan dién thudn. Noi chung mat do dién tr va 10 tréng trong
hin dan tinh khiét it nho nén ching duoe goi 1a cdc phan tr dan dién thiéu sO
hogc phdn tr dan di¢n khong co ban.

1.2.2. Pdc tinh ddn dién ciia ban dan tap

N&u pha thém lap chdt vao bian dan tinh khiél, tinh din dién s& thay doi. NEu
tap chat 1a nguyen 16 qud bon di¢n W 1Gp ngodi ciing (nhém 5, 6) ta goi 1a tap
chat cho. Néu nguyén 16 tap chét ¢6 it hon bon dien tir & 1Gp ngoai cung ta goi
12 tap chat nhan (nhom 3).

Ta xét dién bién cta mang tinh thé ban dan khi lan tap chat cho. Gia st cho
Ascn (acsénic) vao tnh thé Gicemani. Nguyén (r asen ¢ nam dién w o lop
ngoai cling, trong mang tinh 1thé nd chi can bon dién tir lién k&t véi bon nguyen
Wr Gieemani 1an can, con thita ra mot dién ti. Di¢n trnay hen két yéu voi hat
nhan va dé dang 6 thanh dién W wr do va khong de lai 16 trong. K& qua la
mat do dien ur tang 1én nhicu con mat do 16 trong khong déi. Khi do ban dan
dan dién chi yéu bing di¢én wr nén goi la ban dan dieén 1 hay ban dan loai N
(Negntive- nghia [a “am™). Phin tr dan dién chl yéu goi 1a phén tr co ban hay

phén tr dan dicn da 6. O bdn dan Toai N phan i dan dién chi ycu 1 dicn .

Néu tap chit thude loai nhan, ching han nhu indi thi hién wong dién ra ngugc
lai. Ta bi€t indi ¢6 ba dién i ¢ 16p ngoal cung, Trong mang linh thé nd ¢in
bon dien 1 dé lien ket vai cic nguyeén ti bén canh., Nhu vay mol nguyén o
indi tao ra mot 16 trong ma 16 trong nay khong kem theo su xuat hién cua dién
th tw do. K&t qua 1 mat 4o 16 trong tang lén nhié¢u con mat do di¢én tr khong
déi. Khi d6 bdn dan din dicn chii yéu bang 16 nén got 1a bdn din 16 hay ban
dan loai P (Positive — nghia 1a “duong”). Phan tir dan dién da s6 O ban dan loal
P 1a 1O tréng.

Vice pha tap chit vio ban dan tinh khict fan ting do dan dién cua ching dén
hang van lin. Ching han ¢ dicu ki¢n thudng mdi em’ tinh the Gieemani tinh
Khict (¢6 4.2.10% nguycn () ¢6 chia 2,5.10™ dien ur dan va 16 (réng. Néu pha
them 0.001 % asen thi trong tinh thé d6 xudt hién t6i 10" dign wr dan con 8O 16
khong thay ddi. Nho vay do dan dién tang 1&n mot van lian.

1.2.3. Mot s6 g dung ctia chat ban dan

Bin din ¢6 thé 1i don chat nhu: Sitic. Gieemani, Sclen... hoac hop chit nhu cac
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Oxit, Sunfua, S&lénua, Tenua... Do cdc dic tinh dan dién nhu trén chiing ¢é rat

nhiéu ing dung trong khoa hoc va k¥ thuat.

Nho tinh dan dién thay doi theo nhiét do, nén ¢ thé ing dung trong ché tao
cdc dién rd nhiét va nhiéu Gng dung khac. Dién trd nhiét biang ban dan cé do
nhay rat cao, vi h¢ s nhi¢t dién trd cua nd 16n hon nhiéu so véi kim loal.
Ching han khi nhiét do tang lén them 1"C di¢n twé kim loai tang khodng 0,4%
con dién r¢ ban dan giam tr 4 8% nghia la 16n gap hang chuc lan.

Cdc chat ban dan dugce dng dung lam cac pin nhiét dién, pin quang di¢n, (€ bao
quang dién, cdc vat Liéu tir. .. Cac img dung nay déu mang tai hiéu qua cao.
Pic biét cac chat ban dan duge ng dung dé ché tao cac diot, tranzitor. .. Pam
nhi¢m céc chic nang nan dién, 6n ap, khuéch dai, tao séng va nhiéu chic nang
khdc cua dén dién tir va dén cé khi. Cic dung cu ban dan thay thé rdt hiéu qua
céc loai den c6 dién lai ¢ nhiéu vu diém nhu twéi tho cao, ciu tao don gién,
gon nhe, cong suat tieu thy nho, hiéu suat cao... May tinh dién tt da cho phép
ning cao téc do tinh toan va dung lugng bo nhd én cao gap nhicu an, cong

sudt ticu thu it hon so v&i mdy tinh thé hé cii.
2. PIOT BAN DAN
2.1. Cau tao diot ban dan

2.1.1.Tiép gidp P - N

P - +£ n 1
(3 v +:
( -+

Hinh 2-1: Céiu tao cua diot ban dan

Khi cho hai 16p ban dan khac loai 14 bdn dan loai P v ban dan foai N tiép xdc
vO1 nhau giita ching s& hinh thanh I6p tiép gidp P-N. Vi ¢ ban dan loai P, mat
do 16 16n hon rat nhiéu so véi ban din loal N va mat do di¢n & & loai ban dan
N 16n hon rat nhiéu so véi ban dan loai P nén xdy ra hi¢n twgng khuéch tdn
di¢n (¢ tr N sang P va khuéch tan 16 tir P sang N. Mt do hai bén cang chénh
[¢ch thi mic d6 khuéch tin cang manh.

Khi ¢6 su di chuyén cdc phédn tr dan dién qua tiép gidgp P — N, s& xdy ra su

phan bo lai dién tich. Trude khi tiép gidp cac bian dan ¢ trang thai trung hoa.
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Bay git 0 16p N do mat bt dien tr tich di¢n am, nhan thém 16 tich dién duong,
nén Lo thiinh tich dién duong. Cing vay 16p P mat bdt 16, nhan them dién i
nén tro thanh tich dién am. Két qua 1a 16p 1iép gidp c6 mot dién trudng goi 1a
di¢n trudmg chuyén ticp £ . Dién trudng ndy ¢6 tic dung di chuyén 16 tir igp N
ve 16p P, di chuyen dién wr wr 16p P sang 16p N. N6i khdce di dién lruong
chuyén ti€p ¢6 tdc dung ngan can su khuéch 1an céc phan wr din dién da sé
16p no sang 16p kia. Khi luc tdc dung coa dien trudng chua di can biang véi luc
khuéch téan, thi cic phdn t dan di¢n da s6 con 1iép tuc duge phan bs lai. tiic
dign tor tir N ti€p tuc sang 16p P va 16 1 16p P GEp tuc sang 16 N, cudmg do dién
trudng ti¢p tuc tang len. Khi lue dién truong da can bang véi luce khuéch tan.
thi mat dé phan bo cac phan tr da $6 khong thay doi nita, hé théng dat 16
trang thdi cin bang dong: trong mot don vi thoi gian, ¢6 bao nhiéu phan tir da
sO khuéch tan qua [6p ngan, thi ciing ¢6 bay nhiéu phin 1 da s6 duoe lue dién
truong di chuyén trd lai va s& khong ¢6 dong dién 16ng qua tiép gidp. Vi thé

ticp gidp P - N con goi lalép ngan P - N,

beé tiep gidgp P — N viao mot dién ap

- . 1 e g Py n A - > . N _....F,uj:‘.
sao cho cye duong ndi 161 16p P, cue -
am ndi 61 1Gp N. Dién dp nay duoc ; It )
‘.\'A/PA .lAtbf. _ 0 L 0
gol Ia dién ap phan cuc thuan. Né tao -|+
ra di¢n truong ngoai £, hudng tr P
(61 N tic nguge chiéu véi dién truong (-

: . -
chuyeén tiép. Bién trudng ngoai ¢d tdc
dung khu dién truong 16p ngan, vi cdc Hinh 2-2: Su dan di¢n khi phan
phin tr dan dién da s6 ¢d mat do rat cuc thuan

160, nén dong dién ¢d tr1 $6 16n, goi
[a dong dién thuan. Dicén trd cua tiép gidp P — N theo chiéu thuan goi 1d dién

trs thudan ¢6 tri s¢ nho. Dong dién thuan ¢

. .:: P L A ., ¥ - [z
chieu quy udc 1 16p P sang N. o
. . . .. . | E_ - [
Bay gio doi nguge dién dp ngoai (Ge 1a cuc Al.._@ -l O
- N . , e I
duong mac vao 1op N, cuc am ndi vao P, — .

tép giap s& chiu dién dp phan cuc ngugc

hay dién dp ngugc. Dién tr truomg ngodi &,
cung chicu vai dién truomg 16p ngan £, nén  Hinh 2-3: Su dan di¢n khi phan

CUC NZUGC

28



LINH KIEN BIEN TU

¢ lam tang tde dung ngan can su di chuyén cia cac phan ti dan dién da so,
Dong di¢n cua cic phan tlr da s6 s& bang 0. Ldc d6 chi con lai su di chuyén

AT

cua cdce phan 1 dan dién thiéu s@. e

an

[0 tr 16p N sang 16p P, dién tr tir 1ép P
sang top N. D6 1a dong dién cia cdc

phan W thicu s¢ goi la dong di¢n

Dong dién thu

nguoc. Vi mat do cac phan to dan dién ‘
bién ap nguoe

thiéu s6 nhd hon rat nhiéu so véi phan

tr dan dién da s4, nén dong dién O
: - s a PR ]
ngugc tho hon rdt nhicu so véi dong ;
dien thuan. Noéi khac di, dien (o !
L

nguoc cua Licp gidap P - N 16n hon rat
nhicu lan so véi di¢n r thuan. Dong

"o - - N - - i - . YO L_ ~ 17 -
dién nguge ¢ chicu W 1dp N sang 1ép Hinh 2- 4: Buong dac tinh V- A

])

Nhu vay he thong ticp gidp P N cling ¢6 déc tinh din dién theo mot chicu tix
P sang N vi khong dan dién theo chicu nguge lai. Do dé hé théng nay tuong tu
nhu mot van dién 0, goi 1a didt ban dan (ky hidu [a —N— ). Pudng dac
tinh vOn ampe nhu hinh 2- 4,

Khi tang di¢n dp nguoe qud giét han cho phép (diem ©), 16p ngan bi choc

thung var dong dién nguoe dot ngot tang 1én, 1am hong iép gidp (ddnh thing).
2.0.2.0ac vinh, phdan loal va thaong s6 diot ban ddn

Uu diém cua diot bdn din so véi den dién

Gon, nhe. dé lap rap

Két ¢du don gian, chic chan, cong ngh¢ san xuit khong phiie tap

Ticu ton 1t ning luong vi khong ¢6 mach nung va khong ¢6 sut 4p nén hicu

Suit cao

- Thot gian khoi dong nhanh, déng mach 1a ¢6 the lam viée ngay (khong can
thot gian dét néng kator)

- Tudi tho 16n

- Dbi¢n dung nho, dac bict 1a diot Gép xice dicm ding duge & mach siéu cao
Py = A o v .
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tan.
* Nhuoe diém:

- Dién dp nguoc cho phép nho hon den di¢én ur Khi ¢an thi¢t phai mac noi

1ep nhicu diot dé giam di¢n dp nguoc trén mdi phan wr

- Dién trd nguoe khong biing vé cling ma van ¢o mot gid tri gidi han, nén van

cO mot dong dién nguec. tuy rat nho.

- Dién trd bién thién theo nhiét do. Khi nhi¢t do giam thi dién 1rd thudn va
nguoc déu tang. Hinh 2 - 4 ¢6 v dudng dac tinh V — A tmg vdi nhiét do +25°C

(dudng nét lién) va - 60"C (dudng nét dit) cua cung mot loai diot.

- D¢ didnh gia chat luong diot, ngudi ta dung hé s0 nan dicn K. do hang ty

1ed
SO gilta dong dién thuan vi dong dién nguoc:

/ R

! ne

K fred - ’
/ R

" 1

Hé s@ ndan dién cing 16n thi diot cang ¢6 chit luong cao. 1. 1, la dong di¢n
thuan va ngudgc ing voi cting mot (ri O dién ap.
* Phan loat:

Cian ¢ theo vat ligu ¢hé tao ngudi ta chia diot thanh cac loal nhu diot Gemant,
silic. selen, oxit déng ... Can cir theo cong dung, dict chia ra logi diot nan dién
tvan dien) v diot tich song. Theo dai tan s lam viee, ¢6 diot tan so thap va
dior tan s0 cao. Theo dac diem Gep xie, chia thanh 2 loai diot uep xac diem va
i1 LEp xuc be malt.

* Thong s6 ¢d ban cua dict

- Dong dién thuan hay tri s6 trung binh cta dong di¢n nin I6n nhat ¢cho phép.
Dong dien nay phu thuoce vio dien tich I6p ngan va mat do dong dien cao cho
phép yua 1dp ngan. 16 phu thuoe vao nhict do L viée 1dn nhat cho phép cua
dict vi diéu kien lam lanh cha diot. Hién nay nguoi ta di thaly ring néu Him
lanh 101, ¢ie diot silic ¢ the dat mat o dong dién thuan cho phép 161 hing
e Afem . Do do da md ra mol Tinh vue Ky thude maéie goi [ ky thudt bdan dan

cane suat lom,

Sud an huan tren dioUme v dong deep s,
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- Dién dp ngugce 16n nhat cho phép: la dién ap 16n nhat dat vao diot theo
chiéu phan cuc ngugc, 16p tiép gidp p —n khong bi choc thing.
- Dong di¢n nguogc la dong tng véi dién dp nguoc 16n nhat cho phép.
Dong di¢n nay cang nho cang tot.
- Tro khdang dong hay do doc duong dic tinh V — A & phan thuan.
- Dai tan so lam viéc.
- Dién dung cua diot la dién dung cua 16p ngan p — n khi ¢6 dién dp
Nguoc.
2.1.3. Cdu tao diot ban ddan
*Piot Gecmani va silic
biot Geecmani va Silic st dung chung mot nguyeén tic tao ra 16p ngan p — n la:
trén khoi tinh the Ge (hay Si) ¢6 dan dién loai P, ngudi ta tao ra mot vung ¢o
tinh dan dién loai N, hay nguoc lai. Cac diot nay ¢6 thé la loai tiép xdc diém
hay ti¢p xtic mat.
- biot Ge tiép xtc diem:
Gom mot vo bang thuy tinh hay kim loai, duong kinh vio khoang 3 — 9 mm, 2
dau ¢6 2 day dan ra. O diu cla mot day kia gan mot kim nhon 2, mii nhon
lam bang indi. Lép tiep gidp P~ N dugc tao ra trong qué trinh ché tao, bang
cach phong mot dong dién xung qua diot. Lic d6 ciac nguyén tir Indi khuéch
tan vao khoi Ge, tao thanh mot 16p ban dan loai P (Ge ¢6 tap chat indi thuoc

nhom 3) do dé tiep giap P — N duoc hinh thanh.

80 -40

Hinh 2-5: Diot tiép xuc diém (a) va dac tinh V-A (b)

Dong di¢n nan cta diot Ge Giép xdc diém la 16 mA, di¢n dp nguoe cho phép 50
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V.

- biot Ge tiép xtic mat

Gom tam Ge 1 ¢6 pha mot it asen hodc atimoan dé ¢6 tinh dan dién dién tr (n).
Tren tam Ge 2 1a 16p indi noi (61 dién cuc ra.

Khi ¢h¢ tao nguoi ta dat miéng indi len mat 16p Ge duoc nung 6i nhiét do
khodng 500"C (cao hon nhi¢t do néng chdy cua indi). Lic d6 indi néng chay
va khuech tan vao khoi Ge tao thanh mot 16p mong 2a ¢6 tinh dan dién loai P.

Nho vay 16p tiép gidap N — P duoc tao thanh.

‘1 (A)
100
(15
X0 20 Le\_,)
- -
] 05 ]
42

Hinh 2- 6: Diot Ge tiep xtiic mat — Hinh 2-7: Dac tinh V-A cua diot Ge tiép
Xtc mat

So sanh 2 loal diot tiep xuc diem va mat, ta thay: loai ti€p xtc mat ¢6 dién tich
I6n hon nén ¢6 the chiu duge dong dién 16n 6i hang chuc va hang tram ampe,
nén duoce st dung d¢ nan dién. Tuy nhién do dién tiép xic 16n nén dién dung
Uep xuc I6n, t6i hang chuc va hang tram PF, khong thé lam viéc duoc ¢ tan so
cao. Loal tiép xtic diém ¢6 dién tiép xtc nho nén chi chiu duge dong nho dudi
50 mA, nhung ¢6 dién dung tiép xtc chi vao khoang 0,2 — 0,4 PF nén cho phép
[am viée O 1an soO rat cao 161 150 — 300 MHz.

Hi¢n nay, loai diot Silic dang duge san xudt nhicu va su dung nhic¢u trong ky

thuat ban dan cong suat 16n.
So véi diot Ge, diot Si ¢6 nhiing uu diém sau:

- bicen ap ngugce cho phép 16n hon t6i 700 — 800 V va hang nghin von, trong

khi diot Ge co dién dp nguoc khoang 400 V
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- Nhiét do lam viée cao hon, 6i 125 — 150" C, trong khi dist Ge lam viée ¢
nhi¢t do 50 — 75°C. Néu ché tao dac biet dict Si ¢é thé 1am viéc ¢ nhiét do
300"C
- Mat do dong cho phép I6n hon 61 60 - 80 Afem?® 161 da ¢6 thé 16
200A/cm?, trong khi diot Ge chi fam vice voi mat do 20 - 40 A/em”. 161 da
cling chi tai tOO Afem”.

- Dong di¢n nguge cua didt Si nho hon cta didt Ge 16t vai 1an.

Nhuge diem cta diot Si la sut ap rén didt 16n hon so vai dior Ge 1a 0,8V,

* D10t oxit dong,

Trong k§ thuat nan di¢n xoay chiéu thanh mot chiéu, ngudi ta st dung rat rong
rdi cdc van nan dién ban dan tiép xdc mat, gom nhiéu phan i, lip ghép vai
nhau theo mot so do nhat dinh, tao thanh ¢ot nin dién. Cdc nin di¢n bén din
thudng gap lia nan dién oxit dong va nin dién sélen.

V¢ nguyén tac ciu o, moi phan (0 nan dién loai niy gém ¢6 3 16p chinh:

- Ldp kim loai nén dung nhu mot 16p bin

dan loai N. D6 1a vi ban chat kim loai dan

dién bang di¢én W, giéng nhu ban dan kim
loat N.

- Ldp bin dan ¢6 tinh dan dién loai P, gitta
2 16p nay s€ hinh thanh 16p 6iép gidp P- N. Hinh 2-8: Nguyén tic cdu tao
- L&p kim loai dém mat 1iép véi 1dp ban dan P, vira ¢6 tac dung bio vé. vita
de noi dien cuc dan ra ngoai. Poi khi 16p dém ciing su dung lam cdnh tan
nhi¢t. Chiéu déin di¢n thuan hudng t&r 16p ban din vé hudng kim loai nén (hinh
2-8).

Hinh 2-9 v€ 50 d6 cdu tao cua mot s6 diot thuong gap:

(2) La nguyen tac ciu tao diot oxit déng. N6 gom dong 1a 16p kim loai nén,
oxit dong 1a 16p bin dan (p) va I6p kim loai dém bing chi. Tiép giap P - N
nam gitra 1Gp déng va 1Gp oxit dong.

(b) Li so d6 ciiu tao didt sélen. N6 gom 1ép hop kim thiée - cadimi - bitmit Fun
kim loai nén, 16p bdn dan [ s¢len (loai P, 16p kim loai dém 1a dia sit hoac

nhom.
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(¢) La so do cau tric cua diot manhézi sunfit dong. O day 1dp kim loai nén la
manhézi, 16p ban dan la sunfit déng, con 10p kim loai dém lam bang dong.

Khuyét diém ctia diot Sélen 1a thong sd khong duge on dinh theo thdi gian,

g %21.\:1 Sl ‘,-'\

a)

IT

K Hegrkim

Sl
Manhiai e Fatrie b a

Uiy

L
=

St Tt
i e

b) <)
Hinh 2-9: Nguyén tic ciu tao cla diot oxit dong (a). dict Seélen (b)
va didt Manhézi - Sunfat dong (c)
3. MOT SO DIOT BAN DAN DAC BIET
3.1. Diot on 4p

Pist én 4p tng dung hién twong zener, nén con goi 1a dist zener, dung dé on

dinh di¢n 4p dat vao tii, tuong W nhu dén 6n dp ¢6 khi.

41 (A)

_—
L E}:)
| e L‘uh‘.:m @
a) !
- - = [(.dnmx

Hinh 2-10: Dic tinh V- A cua diot Zener
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Hinh 2-10 a) Ia hinh dang dac tinh V — A ¢ta diot én dp. Phan thuan cta dac
tinh nay clng gidng nhu cdc diot thong thuong. Phan nguge cta dac tinh ¢é
khic, Neu tang dién dp nguoe, e dau dong dién nguoc cling ¢o gid tri rat bé
nhu cac diot khae. Nhung dén mot tri s6 nhat dinh cia U, (dicm A) s& xdy ra
dot bicn, dong dicn nguge tang dot ngot, con dién dp ¢ili gin nhu khong doi.
duong dac tinh gan nhu song song véi truc dong dién (doan AB). Dé chinh [
doan 6n dp. O cde diot thong thuong, hién tuong dinh thing sé xay ra fam
hong ticp gidp va do d6 diot bi hong. S6 di didt Zener khong bi ddnh thang tiép
gidp 1a v1 khi ¢h€ tao ngudi ta da tinh todn dén tiép gidp chiu duoe dong dién
ngugce khi choc thing, sirdung loai ban dan véi mic tap chat phir hop. Cdc didt
Zener thudng lam bang Silic, 1a loai vat Hiéu ¢6 site chiunhiét tot. Hinh 2-10 b
Ll ky hicu cua diot Zener trén so do.

Gidi han on dinh dién dp 12 dong dién nguce bé nhat Loy xdc dinh theo dicu

Kicn cong suat ti¢u tin cho phép P,

s

| ﬂ'd_.s

1r(J(f,l1liﬂ - (Jf

tref

Ncu dong dién lam viée nho hon 1, diém lam viée s& & doan cong clia dac

tinh, diot khong on dap duge. Néu dong di¢én 1am viéc {6n hon | cOng sudl

Dlrenise
ticu tdn lon sé lam hong diot.

Gid tri 16n nhat cua dong di¢n 6n dinh tir 0,02 dén 2A. Dicn dp 6n dinh tir 6
dén 100 V 1y theo loai didt. dicn tra dong tic 13 16e do doe cha doan AB trén
duong ddc tinh V — A [a khoang 20

- 50 Q. Dién (1é6 nay cang nho thi __"_"_l—_liﬂj_
tdc dung on dinh cang nhay. dién g
dp cang it thay do. I'Dz, R,
Cang nhu den 6n dp ¢6 khi, diot —”_
Zener mac song song véi tai can én B‘({ fran
: : - \ p dién
dinh. Gitta diot vi ngudn ¢6 mot '
di¢n tr han ché R,.. Cha y la diot _
duge mic phan cue nguoe. Khi  Hinh2-11: S0 d6 niac dict Zener dé on dp

cho 1al.
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di¢n dp ngudn thay doi, dong dién ngugc qua didt Zener D, s& thay déi theo,
do do sut ap trén R bien thién tuong Gng b lai su bién thién cua dién dp
nguon, gilt cho dién 4p trén tu On dinh. Ngoai kiéu so d6 niy didt Zener phoi
hop véi tranzitor tao nén nhicu so do On dp khic.

3.2. Diot bién dung (dioét Varicap)

Diot bién dung la didt ¢6 dién dung ctia I6p ngan P~ N thay déi theo tri sd
di¢n ap ngugc. nén con goi [ dict varicap (vari: bién ddi; capacitance: dién
dung).

Khi dat uép giagp P - N vao dién dp nguoc, hai mat 16p ngin hinh thinh maot
dién truong va do do diot tuong duong nhu mot tu dién ¢6 hai cuc 4 hai mién
P, N con di¢n moi la 16p ngan P — N. Khi tang dién dp nguoc, bé day 16p ngan
P - N tang, cling tuong tu khoang cédch gitra hai dién cuc tang, do do dién dung
[6p ngén giam. Ngugce lai giam dién &p nguge thi dién dung tang. Ngudi ta loi

dung dac diém dé dc ché tao diot bién dung.

Diot bién dung thudng la diot Silic, ¢6 dong dién nguoce nho, dién ap choc
thung 16n. Pi¢n dung cta diot ty I¢ nghich vd&i cin caa dién 4p nguoc (con goi
ta dién ap dinh thién cla diot):

7

CY = C1[]. " /— "'II'”
\ll L’;U + brn,a:

O day: - C, : 1 so dién dung ban dau (chua ¢6 dién dp nguoe)
-n :hé s khoang 2 ~ 3

- U, @ trg 86 dién dp mdt
chicu, khoang vii phan mudi von I

- U, ot s6 dién dp -—‘®'_

NEugc. b)

Dot varicap su dung nhu mot tu One

dién bien doi trong cdc so do 4)

dién tro, Hinh 2-12: Dac tinh bién doi dién dung
' theo dién dp nguoc (a) va ky hi¢u (b) cua

Ciac thong sO ¢o ban cua diot diot bien dung

bi¢n dung la:
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- Di¢n dung dinh mic tng v6i di¢n dp dinh thién dinh mic.
- Dién dung cye dai C,,,, cuc tieu C,,, Gng véi thién 4p cuc tiéu va cuc
dai va hé s& bié€n doi dién dung:

-

C
_ max
K, = o

min

w,

- Hé so pham chat Q & 1an s6 lam vIEC: Q= -

o] day:
- Cla di¢n dung dinh mdc, o 1a tan s6 lam viée, r 1a dién & tén hao cua
dist.
- Hé s0 bién thién di¢n dung theo nhi¢t do va he s6 bién ddi pham chat Q
theo nhiét do.
- Tri s0 bi¢n thién dp sudt 16n nhat cho phép.
3.3. biot duong ham
b16t dudng ham con goi 1a dist Tunen hay diot Esaki (tén nhi bdc hoc nguoi
Nhat phdt minh ra) la diét lgi dung hi¢u dng duong ham. Dist dusng ham la
diot ti€p mat ¢é két cdu dac biét, mot bén 13 bian din ¢6 nhidu lap chat hon bén

kia, khi¢n cho 16p ngin P — N rat mong. Budng dac tinh V - A vé trén hinh 2-
13.

lm axyg /AN T T T - C ]

B

1
f

U,

11N

lmin -

O/ LII

| R

Uc

max

Hinh 2-13: Buong ddc tinh V-A (a) va ky hicu (b) cia dist dudng ham
Dic diém cta dudng dac tinh nay 1a;

- Dong di¢n nguoc hau nhu ty 1& véi dién dp nguoc, khic véi cic dist
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thong thuong.

- Khi tang dién dp thuan. dong dién thuan hic dau ting ty i¢ vai dién dp,

dac tinh gan nhu thang ( doan OA).

- Khi dong va dp dat 161 gid tri max, dong bit dau giam trong khi dién dp
tang. Boan AB chinh 12 hi¢u qua cta hi¢u tng dudng him. & doan nay dicn

tré dong va do doc cia dudng dac tinh ¢6 gid i am.

- Khi dong da giam xudng gid i [, va dién dp ¢ gid i1 U, thi dong
dicn lai tang theo dién dp theo quy luat nhu diét thong thutng (doan B().
Pac diém ¢6 doan dac tinh véi do doc am la dac tung cua diot dutng ham,
duoc gidi thich nhu sau: Nhis ty 1¢ tap chit cao, nén dién tich cua 16p chuyén
ieép P — N tap trung trong mot the tich rat mong. Be day i6p ngin chi vao

khoang 100 — 150 anstron (1 anstron = 10 cm).

Vi kich thude méng nhu vay, dién trutng I6p ngan ral manh. Néu ¢6 di¢n dp
nguoe, thi dién trudng 16p ngan cang manh (vi cong thém vil dien truong
ngoai). Khi d6, luc dién trudng ¢6 kha nang biit cde dign i ra khét nguyén .
(r thanh dicn oty do, déng thai 16 trong cting dugce tao thanh. Lac dé mat do
di¢n tra dan ¢ ban dan tang len giong nhu & cde maoi Gép xte kim Joat. Qua

trinh dién 1 chuyén qua 1op ngan nhu vay goi la hi¢u tng dudng ham,

N&u dat dien ap thuan vio dict. dién truong {6p ngan y&u di mot it nhung vin
di manh d¢ duy tri hieu ing dudng ham vi dong di¢n van tang theo dién ap
thuan (doan OA). Khi di¢n dp thuan da khd lon, di¢n truong 16p ngan giam
nhiéu va hicu tng dutmg ngam bt ddu giam dan di. Ldc do dong dién thuin
qua 1ép ngan giam di khi dién dp tang lam xuat hi¢n mién dac tinh ¢¢ do doc
am (doan AB).

Khi di¢n ap da dat dén tri s6 du giam dién truong 1dp ngin dén miic khong con
hicu tng dudng ham, thi hién wong rd Tai nhu diot thong thuong, dong di¢n
tang theo di¢n ap (doan BC).

Hicu dng duong ham (on tai ngay ca khi tin s cao dén hing nghin MHz. Nhd
doan dac tinh ¢6 dién trg am, diot duge dung dé khuéch dai, tao song va

chuyén mach (nhu mot 1o le).

Uu diém cta dict dudng ham 13 nhiu rat it. kich thude hét sie nho, on dinh

nhiet cao, dai nhi¢t do lam vice rong tie 2607 dén + 500°C v tan so lam vice
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cao (101 10 nghin MHz2).
Cdc thong s6 ¢o ban cua diot dudmg ham la:

- Dong dién I6n nhat 1 vianho nhat |

[IHAS M

- Cacdicn aptuongung U, va U

ITHES 1min”
- Di¢n o dong am ¢ doan AB
- Dbién dp chuyén mach cuc dai AU=U_- U

- bi¢n dung cua diot,
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CHUONG III

TRANZITOR LUONG CUC

1. CAUTAO VANGUYEN LY HOAT DONG
1.1. Nguyén ly

V¢ nguyeén tic, trazitor gom ¢6 ba I6p ban din ghép lién tiép véi nhau

OIS s LA G

2 TB TB
5 3 E C E C

1ERORY)

a) b) C)

Hinh 3-1: Cau tao va ky hi¢u cua tranzitor

Hai 16p ngoai cing 1 va 3 cung loal, 16p gitta 2 khdc loai. Lép | goi 1a cuc
phit hay Emito, (E), 16p gilta goi 1a cuc gdc hay bazo (B), 16p con lai goi cuc
gop hay Colecto (C). Tuy theo cdc 16p la dan dién loai P hay N, ta ¢é tranzitor
p-n-p va tranzitor n-p-n. Ky hiéu cta tranzitor gdm mét vong tron, trong ¢é
mot nét dam ngang la cue goe B, mot mai tén chi vao (loai p-n-p) hodc chi ra
(loai n-p-n) la cuc phdt E va nét thir 3 1a cuc g6p C. Trong ché tao. ngudi ta cho
I&p phat ¢6 nhi€u tap chat hon so véi 16p gdc va do dé mat d6 phan tir dan dién
0 cye phdt 16n hon nhiéu so véi cuc goe. Péng thai 1Gp goe cin ¢6 kich thude
mong.

Ta x¢ét sy hoat dong cla tranzitor p-n-p méc theo so do cuc gée chung. Do ¢6 3
16p ban dan dat 1ién nhau, nén tranzitor ¢é hai tiép gidp p - n 1a ti€p gidp phat
goc EB va ti€p giap gée gép BC. Pit vao tiép gidp goc gép BC nguén dieén cuc
gop E theo chiéu phan cue nguge. Lic d6, qua tiép gidp BC chi ¢6 dong dién

cua cdc phan tir mang dién thiéu s6 (nhu dong dién nguoc & diode) ¢6 tri s0
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nho, goi la dong cuc gép ban dau 1. Nguon E,. thong thudong vao khoang chuc
Von.

Hinh 3-2: So'do hoat dong cua tranzitor p-n-p méc theo so do cuc goc chung.

Bay gio dat vao ti€p gidp phat goc EB nguon dién cuc phat E, (khoang 1V),
theo chi¢u phan cuc thuan. Luc nay 16 trong tir cuc phat 1a phan tir dan dien da
$0, €6 mat do cao, s¢ dé dang qua ti¢p gidp EB, tao thanh dong dién cuc phat I,.
€O tri 0 16n (nhu dong dién thuan & dict). Khi dén cuc goe, mot phan 16 trong
s€ tai hop vai di¢n tr va dién tr tir cuc am nguon E, s& dén cuc goe dé bd sung
tao thanh dong dién cuc goc I,. Do mat do dién tr & cuc goc nhd hon so vai
mat do 16 trong & cuc phat, nén cdc 16 trong khi qua tiép gidap EB chi ¢6 mot s6
it ta1 hop vai dién tu, con phan 16n s€ tiép tuc di chuyén qua cuc goc dé deén
tiép giap BC, tao thanh dong dién cuc gop I...

Nhu vay dong cuc phat bang tong dong cuc goc va cuc gop: I =1, + [

Vi mat do di¢n wr & cuc goe nhd hon nhiéu so véi mat do 16 & cuc phat va 16p
gOc rat mong, nén da s6 16 tir cuc phét qua goc s& qua dugc tiép gidp gdc gop
tao thanh dong I va xap xi bang dong cuc phdt, vi cuc nay la noi phat ra cdc
phan wr dan dién da s6, tuong tu nhu Katot phat ra dién tr trong den dien .
Con cuc gbp la noi thu nhan cac phan wr nay, giong nhu thu dién tr phat ra tir
Katot.

Néu dat vao hai cuc E-B mot dién dp tin hiéu bién thién, thi mdi bién thién nho
cua di¢n dp EB (tic dieén dp vao Uy) ciing khi¢n dong 1. bién thién kha 16n (vi
tiep gidp EB phan cuc thuan). Do dong cyc gop I, xdp xi bang cuc phat I, nén
(la U, =1.Ry)
bién thién mot lugng 16n. Két qua 1a tranzitor ¢6 tac dung khuéch dai dién ap.

muc do bi¢n thién I, s¢ lam cho dién ap lay ra trén tai V

tii
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Néu mac tin hiéu vao ¢ ngay cuc goc, thi dong dién tin hi¢u can khuéch dai s¢
la dong cuc goc I, Lic do, modi bién thién nho ctua dong cuc goce I, cling du
gdy ra su bién thién 16n cua dong cuc gop I (1a dong dién ra) va tranzitor ¢o
tac dung khuéch dai dong dién.

Doi vGi tranzitor loai n-p-n nguyén ly hoat dong cting tuong tu, chi khac la cac
cuc tinh nguon E, va E. phai ddo lai so v6i so do va phan tr dan dién da so

phat ra tir cuc phat s¢ la dién tor chtr khong phai 16.
C

’ Bk L]]I“

Hinh 3-3: Tac dung khuéch dai dong dién cua tranzitor

1.2. Cau tao tranzitor

Ge (n)
Ge (p)
ALTETTY
In C b
a) b)
B
Hinh 3-4: Su tao thanh cac Hinh 3-5: Tranzitor cao tan ché tao bang
[6p tiep giap o tranzitor hop phuong phap khuéch tan
kim

Cing nhu diot ban dan, tranzitor ¢6 hai kic¢u ti€p xuc, tiép diém va ti€p malt.
Hi¢n nay, tranzitor ti€p diem it duge str dung. Céc tranzitor tan s6 thap hién
nay chu yéu dugc san xuat bang phuong phap kéo va phuong phap hop kim.
Hinh 3-4 v& cau tao 3 I6p ban dan cua tranzitor hop kim. Lép ban dan

Gecmani ¢6 tinh dan dién loai N dung lam cuc goc. O hai bén ¢ gan hai giot
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[ndi. Sau do, dem nung néng dén nhiét do thich hop dé Indi néng chay ngam
vao 16p Ge tao thanh hai cuc phat- gop. Loai tranzitor nay ¢6 tan s6 lam viéce
duoi 30 Mhz va thong s6 khong dong déu. D¢ ¢6 tranzitor cao tan, ¢an tao nén
vung g6¢ nho, dién dung goc gop nho. Trong san xuat hang loat tranzitor kéo
va hop kim, ngudi ta khong thé lam cho ving goc mong hon 40 1. Mot fl'ong

cac phuong phdp nang cao tan so lam viéc la dung phuong phdp khuéch tan.

Tranzitor khuech tan v& trén hinh 3-5. Phi¢n Ge lai duge ding lam cuc gop.
bem nung phién nay trong moi truong khi atimoan, dé

bé mat Ge hdp thy atimoan tao nén I6p mong ban din

loai N. D6 chinh la cuc goc. Sau do gan mot giot Indi

Ien trén 16p goc va nung dén nhi¢t do nung chay cla

Indi. Nho the Indi xam nhap vio Ge tao thanh 16p bin

dan loai P giau tap chat. Bo 1a cuc phat. Cau tao cua E 'B 'C

tranzitor cao tan vé trén 3-5b -
Hinh 3-6: Cau tao
Loal nay ¢6 tan so lam viéc 61 hang tram Mhz. tranzitor mat chan

D¢ tang an so cong tic cta tranzitor 1én cao -
Lap oxit (SiO,)

hon, nguoi ta san xudl ra cac tranzitor mat R R
chan, mat bang, méza, siap mat, tranzitor troi, dé¢ban dan_| Q)
tranzitor ¢o 16p ban dan thuan khiét, tranzitor cira 50

hai cuc goc.v.v.. b)
Hinh 3-6 la nguyén tac cau tao cla tranzitor khucch tan

mat chan. Dung phuong phdp dién phan bé day c)

vung goc

¢ bi an mon chi con vai micron. Sau

P R AT I T TR T L LT T

do, gan hai 16p Indi vao hai mat 1om va nung d)
den nhi¢t do nong chay dé indi khuéch tdn, tao

thanh cuc phat va cuc gép. Tan s6 lam viée cla B i S e)
loai nay ¢6 the 161 1000 Mhz. E ’

Pl Tl W LR LTS

Tranzitor mat bang (hinh 3-7) duoc ché tao

bang cdch oxi hod bé mat phién ban din (a) roi

khoét mot 16 de khuéch tan tao thanh viing goc
(b&c). Tiep do, lai oxi hod (d) roi khoét mot 16 Hinh 3-7: Tranzitor mat bang
nho hon dé khuéch tan tao thanh ving cuc phat

(e&g). Con cyc gop la phién bian dan lic dau. Cich ché tao nay 1a co sd cua
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phuong phap ¢he tao vi dien 1. Loai nay ¢6 chat lugng kha tat, thong sé dong
déu, gid thanh ha. Phan 16n tranzitor cao tan duge ché a0 theo phuong phép
nay.

Tranzitor méza duge ché tao bang cich khudch tdn dé tao ra cuc 20¢ rén cue
gOp roi dung phuong phidp hop kim dé tao ra cuc phdt trén cue goe. Sau do vat
bot viing goc dé gidm di¢n dung goc-gép v dien rd viing goc. Loai nay ¢o uu

di¢m {4 tan so [am viée cao trong khi cOng sudl tiéu tan khad 16n ( 131 100 W)

2. DAC TINH THONG SO TINH CUA TRANZITOR
2.1. Cac so do noi day tranzitor

Cling nhu den dicn wr 3 cye. tuy theo cich mic nguén tin hicu dua vio v 13y
ra, tranzitor ¢ 3 so d6 noi day co ban sau:

2000 S0 do cue goe chung (hinh 3-8aj: trong do tin hicu vao dat & hai cue
phdt - goc, tin hi¢u ra 1dy & hai cuc g8c gop. Dong dién viw i dong dicn cuc

phit, con dong di¢n ra la dong dién cuc gop.

£ ko

a) Cyc goce chung b) Cuc phit chung ¢) Cuc ¢Op chung

Hinh 3-8: S d6 noi day tranzitor

Tin hiéu vao U, s& [am thay doi dién ap thuan trén tiép eiap EB. Do do ¢6 tic
Y Y T A =

dung khong ché dong cuce gop I viv dién ap lay ra trén R, s& bicn thién theo
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[ndi. Sau d6. dem nung néng dén nhiét do thich hgp d¢ Indi néng chay ngam
vao 1Gp Ge tao thinh hai cue phit- gop. Loai tranzitor nity ¢6 an s6 tam vi¢e
dudi 30 Mhz vit thong 6 khong dong déu, DE ¢6 tranzitor cao tin, ¢in tao nén
ving goc nho, dien dung gac gop nhoé. Trong sdn xudl hang loal tranzitor kéo
va hop kim, nguoi ta khong thé lam cho viing géc mong hon 40 . Mot lrong
cice phuong phap nang cao tan sé lam viéce 1a ding phuong phdap khuéch tan.

Tranzitor khuc¢ch tdn v& wen hinh 3-5. Phién Ge lai duge diing lam cuc 20p.

Dem nung phién nay trong moi truong khi atimoan, dé

b¢ mat Ge hdp thu atimoan tao nén 1ép mong bdn dén
loal N. Do chinh {a cuc goc. Sau do gin mot giot Indi

[én tren 16p g6e va nung deén nhi¢t do nung chiy clia

Indi. Nhoy the Indi xam nhap vio Ge tao thinh 16p bin -|-
dan loai P gidw tap chat. Do [a cue phdt. Cau tao cla E IB tC

tranzitor cao 1an veé trén 3-5b
Hinh 3-6: Ciu tao
Loal nay ¢o tan so lam viée 161 hang tram Mhz. tranzitor mat chin

B¢ tang 1dn s¢ cong tic cla tranzitor 1én cao _
Lap oxit (Si0,)

nON, NEUot ta san Xudl ra cic tranzitor mat T
chan. mat bang, méza, sap mat, tranzitor troi, dé bin din_| @)
tranzitor ¢ [Gp ban dan thuan khiét, tranzitor cua $0

AN A5 W5
hat cuc goc.v.v., b)
Himh 3-6 la nguvén tac cau tao cla tranzitor Ahuech tan

mat chin. Dung phuong phip dién phan bé day c)

ving goc bi an mon ¢hi con v micron. Sau

P e T T T A L LT L,

do, gan hai 13p Indi vio hai mat [6m v nung

deén nhi¢t dO nong chay dé indi khucceh tan, tao

T AT T L L LTy

thanh cue phdt va cue gép. Tan s6 1am viée cla
loai niy ¢ the 161 1000 Mhz.

Tranzitor mat bang ¢hinh 3-7) duge ché tao

T NI I L /
: 7 )

g

bang cich oxi hod bé mat phién bin din (a) 16

khoét mot 16 d¢ khuéch tin tao thinh viing gde
(b&e). Ticp do, lai oxi hod (d) rdi khoét mot 16 Hinh 3-7: Tranzitor mat bang
nho hon dé khudeh tdn tao thanh vimg cue phat

(c&g). Con cue gop la phién ban dan Nic diu. Cach ¢hé tao nay 13 ¢o sa cla
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quy luat cua Uy, véi bien do 16n hon nhiéu. Nhu vay. so dé nay ¢6 tac dung
Khuech dai dien ap. Dong dien cue gop xap xi bang dong dién cuc phit. nén sg

dd nay khong 6 tac dung khuech dai dong dicn.

2020 8o dd cue phar chung (hinh 3-8b): trong do, tin hi¢u vio dat & hai cuc
goc- phil. tin hi¢u ra 1ay rén hai cue phdt- gop. Dong dién viw 1a dong dién

cuc goc. con dong dien ra la dong dién cuc gop.

Cang nhu s do trén, dién dp vao lam thay doi dién dp thuan tren tiép gidp EB,
vivlam thay doi dong cuc gdp [ Nhoy vay dién dp 1ay ra trén dién td i R, s¢
bi¢n thién theo quy Juat cda Uy véi bién do 16n hon nhicu va so dd niay ¢o tac
dung khuéch dai dien dp. Vi dong di¢n géce [, nhod hon nhiéu so v6i dong dién

cue gop I nén s dd nay ¢o tde dung khuéeh dai dong dicn.

2.0.3. So do ciee ¢dp chung (hinh 3-8¢): trong d6 tin hicu vio dat ¢ hal cuc
20C-ghp, tin hicu ra [y wen hal cue phit - gop. So dé nity con goi so do tai cue
phat, vi dién 1r¢ tai dadt trén cue phat. Dong dién vae la dong dién cue géc, ¢on

dong dien ra la dong dién cuc phat:

SO d6 nay wong wso do i Katot cta den dien tr 3 cue. Pien dp tin hicu vio
Uy qua R, & lun thay doi dién dp thuan trén tidp gidp EB va lam thay doi dong
cue gop. Riéng dién dp ra trén R, gan nhu [ap lai tri so dién dp vao, nén so do
nay khong ¢6 tac dung khuéch dai di¢n ap. nhung he s6 khuéch dai dong dién

16n.

So do cye phit chung ¢ hé¢ s6 khuéch dai dong dien va di¢n ap déu I6n, nén
duge dung it rong riii. So d6 i cue phit, tic so dé cuc gép chung ¢6 uu dicm

L rat on dinh, vi thye hién hoi tiép am sau, nén cting hay duoc dung. So do cuc

gdc chung chi duge ding trong Hinh vire siéu cao tan, vi nd ¢ dai tin 36 lun

viée cao hon so vé cde so do kia.
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2.2. Cac ho dac tinh tinh cua tranzitor

O trang thai tinh, tranzitor ¢o 4 dac tinh sau:
- bac tinh ra la quan h¢ dong dién ra bicn thién theo dién dp ra khi dong
di¢n vao gilr khong d6i

I, = U ) I = const

- Dac tinh vao la quan he dién dp viio bién thién theo dong dien vao khi
dién dp ra git khong doi.

U, =[(l,), U_ =const

- DPac tinh truyén dong dién la quan hé¢ dong dién ra bién thicn theo dong
di¢n vio khi dién dp ra git khong doi.

I, = {(Iy), U, =consl
- Bac tinh hoi tiep dien ap la quan hé dién dp vao bién thién theo dién dp
ra khi dong dién vao it khong doi

U, =1L ). [, =const.

Trong bon dac wrén. cac dac tinh vio - ra la quan (rong nhat. Ta s& nghién cdu

ho déac tinh vao ra cta tranzitor p-n-p mac theo so do cuc goe chung va cuc

phat chung

220 Ho dde vinh tinh theo so do cue goc ching:

&
2

Y
-

Hinh 3-9: So do thi nghi¢m lap dac tinh tinh cta tranzitor theo so do cuce goc

chung.
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bac tinh vao: La quan h¢ U, = {(1.) khi U, = const. D¢ 1ay dac tinh bang thi
nghicm ta mac so do nhu hinh 3-9, Gitr U, & maot vi (i khong déi, diéu chinh
bién rd R, dé thay d6i dong cuc phat T, doc dién dp U, tuong ting. vii tir d6 v@
dutng dac tinh vao. tng v mdi dién dp cuc gop U, ta ¢ mot dudng dac 1inh

vao tuong ang (hinh 3-10a)

_mi =Sm\
3
R
o = 3
- ) ity 4
3 03 z 3
= U T Llo Jb—F—] o - 3
o C - -
g 02— = g,
< Ul oo’ D 2
= = ra
) mA 0 4 Y
1 2 R 5 5 1 15 2 25
Dong di¢n cue phat 1, bicn ap cue gop U
4) b}

Hinh 3-10: Ho déac tinh vao (a) viira (b coa tranzitor mac theo so do gdc¢ chung

Vi lop tiep giap E-B duoe phan cuce thuan, nén duong dac tinh vao wong w nhu
duong ddc tinh von - ampe cua diol bian dan duge phan cue thuan. Do dién dp
cuc gop chu yeu dat vao ti¢p grdp B-C nén it anh hudng dén dong dién 1. va do
do dac tinh vio 1t chiu anh hudng coa dién ap cue gép U

Tt nhitng hinh v€ ta thay dac tinh vio rat cong, the hién tinh phi tuyén manh.
bi¢n trd viio chinh 1a do doc cia dic tuyén vio, ndi chung 1a nho, chi dat wr

100 O 1rd xudng.

Dac tinh ra la quan h¢ gita 1= (U khi [ = const.

be lap dic tinh ta dicu chinh R, dé dong cue phdt 1. ¢o gid tri ¢6 dinh nio do.
Dung R, d¢ dicu chinh di¢n ap U, doc chi s6 1. tuong tng. T dé, vé duge
duong dic tinh tng vor 1, da chon.

Khi dong cuc phat 1, =0, thi ti¢p gidp B - C don thuan la mot diot duoe phan

cuc nguge. Vi the dudng dac tinh ra ¢d dang 1 phian cue nguge cua duong dic
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tinh von ampe ¢a diot. B chinh T dong 1,

Khi ting dong cye phat 1, vi I, = I nén dac tinh vao gan nhu nam song song

VOt true dicn dp, vai i s xap xi bang dong cuc phal wong tng.
2.2.2. Ho ddc tinh tinh theo so dé ciee phdar chung
beé lap dac tinh tinh, ta ndi day tranzitor theo so dé 3-11.

Ih

—— A —

Hinh 3-11: So do6 thi nghiém 1ap déc tinh (inh cla tranzitor diu cuc phat chung
bBac tinh vao: Liquan h¢ U, = 1(1,), U, = const

Ta dicu chinh bién trds R, dé U, 6 vi tef ¢4 dinh. Dung bicn trd R, dicu chinh
dong cue goc 1, doc trt 0 U, tiong tng. Tir do lap dac tinh U, = (1)

Thay doi Ug. v tién hanh lai thi nghicm. Ta <& duge mot dudng dac tinh mai.

Tap hop cdc duomg dac tinh ndy, ta ¢6 ho dac tinh vao.

VI t€p gidp E-B phan cye thuan, nén dic tinh vio ¢ dang nhu phan thuan cua
dudng dac tinh V-A cta diot. Tuy nhién do tic dung cta phin dicn dp U, cic
phan tr dan di¢n da s6 vira 1 cue phadt sang cue gde duoe hut Sang cyc gop,
nén khi U, con nho, dong cuc géc chiva the hinh thanh va dudng dic tinh vao
khong xual phat tir gae, ma niam cdch gdc mot doan trén true dién ap. Pién dp
cang 6n, thi dudng dac tinh vio cang bi dich v¢ phia trén, nhung néi chung su

dich chuycn nay rat bé, tie anh hudng cua U dén dac tinh vio rat veu.
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— 30" :
Lo=1 [.=50 LA
02 +
20 UA
-
0.1/ 1 10 A
P
[
L) I,=1pA
i
i1
L 1 > >
100200 30 40 _ :
o [, (mA) b) U (v)

Hinh 3-12: dac tinh vao a) v dac tinh ra b)
o doc cua dic tinh vao ciing Ta di¢n trd diw vao, ¢d tri s6 khodng vai kQ. tie
[a Ién hon hang chuce lan so véi so do tude. Dang dac tinh & phan lam vice
cang bat phi tuyén hon.
Bac tinh ra;

La gquan h¢ I, = (U ), I, = const. Dung bién trg R, dé ¢d dinh 1, & tri s0 nao da.
dicu chinh R, d¢ thay d6i U doc I, tuong tng tir dé lap dudng dic tinh ra.
Thay doi 1, ta s& ¢6 ho déac tinh ra (hinh 3-12b). Khi U_ méi tang tir O lén, I
tang rat nhanh, vi lic do viing goce dang san ¢dce phan wr din dién da so tir viing
phil sang vung goc da duge hit sang hét vung gop. Ta thiy dang duong dac
tinh ra rat giong dac tinhy Anot ¢ia den 5 cuc.

223 HE sd khueeh dai donge dién 1

H¢ so Khucch dai dong dien tinh 1a ti 0 gitia 86 gia dong dién ra v&i s6 gia
dong di¢n vao, tng vai dicn ap dau ra khong doi.

Dol val so do cue goe chung, hé s6 khuéch dai dong dién tinh xdc dinh theo
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bicu thite:

I, =1.
L o= Al LU =const
L.=1 Al

Bict [, = 1.+ I,. Vi1, nho hon nhiéu so véi 1, nén thye € T, xap xi 1., do d6 hé
sO khuéceh dai tinh o = 1, d8i véi tranzitor 1iép mat, o ¢6 tri $6 vao khoang 0.9
dén 0,98 va tuon luon nho hon 10 Néu o cang gan 1, thi [, cang ntho so vai 1,
nghia [a mién goc cing mong.

Poi voi so do cue phit chung, ta ¢o 1y = 1. 1 = | hé so khuéch dai d{mg di¢n

tinh duge dinh nghia theo cong thic:

Al
- —> U =const
d Al )

15

Vil << 1, nén 3 thuong kha I6n, vao khoang vai chuc.
Quan hé giffa o va 3:

Taco: Iy =1 I vadodo Al - Al = Al

b [N

Al AJ
/7 E )) - RN __"___-
Va do do / A[h A/t - A/
Al
AL @
Chia 14t ca cho Al ta ¢é: b= ] | Af |-«
Al

- e — GV O . — (J(’(—_— .
Ruatra: Bil- o) = o hay a(1+3) = B hay y

To ) tathady o> 1 (¢ cang gan 1) th f cang 16n.

Vidu: Tranzitor 17 ¢d o = 0.9 ¢con w1 7A ¢6 « = 1,94, Tim hé <0 [} cla

lranzior do.
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Giai;

Hé s6 khuéceh dai:

« 0,9
B = l—a ]_0,9_
0,94 :
=2 21567
ﬁ,-.]?.’l 1_0194

Vi du: Tranzitor =19 ¢6 8 = 20. Tim h¢ $6 khuéch dai tinh o ?

Giai:
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CHUONG 1V
TRANZITOR HIEU UNG TRUONG
(Field Effect Transistor — F.E.T)

Trong tranzitor thuong (ludng cuc) sy thay déi dong dién ducc dién tién theo
quy ludt khuéch tdn dign (. Trong tranzitor trudng, sur thay déi dong dién do
sy thay doi cuong do dién trudng.

Co sdval ly cha tranzitor trudng 1 dong dién chay qua mot moj truong ban
dan ¢6 tict di¢n dan di¢n thay déi dudi tic dung cta dicn truong thang gée vén
I6p bin dan do. Thay doi cudng do truong s& lam thay doi dién dan cha IGp

ban dan, do do lam thay doi dong dién di qua.

bac diém clia tranzitor trudng 1a:
- bién tro vio rat I6n: Tur vai MQ dén hang tricu MQ. Diéu nay cho phép
khucch dai cic ngudn tin hi¢u cong suit bé.
- Muc nhiéu nho, nén chat lugng 1am vice 16t.

- Hi¢u ung nhi¢t di theo chicu nguge so vii cde tranzitor thong thuong:

Nhi¢t do 1ang thi dong di¢n giam chit khong tang.
Tranzitor hi¢u ung truomg dugce chia tam hai loai:
* Tranzitor hi¢u dng truong ¢6 moi néi (Junction FET).
* Tranzitor hiéu ung trudng cuc cong ¢6 oxid cach dién.

(M.O.S FET: metal oxide Semiconductor FET)

[. TRANZITOR HIEU UNG TRUGNG €O MOI NOI (JUNCTION FET)
1.1. Cau tao:

V¢ phuong dién cdu tao, Tranzitor trudng loai nay gém:

Loai ¢O dien 16 N (Kénh N)

Loal ¢o dién 1o P (Kénh P)
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Nuat ¢ [ (orxin)

D]Xuﬁ't
© P
O e
- ¢ G
Cong C(’jl’lg
8
,_l, S
ngudn® 8 (sourse) S#ngudn
Hinh 4-1: Cau tac FET kénh N Hinh 4-2: Cau tao FET kénh P
va ky hic¢u va ky hiéu

LA Loai codiénlo N:

Gom mot miéng bdn dan chat Silicon loai N, dp sat & hai canh déi dién i hai

[6p béan dan loai P. Hai 16p ban dan loai P nay duge néi voi nhau tao thanh mot

cuc chung goi la cuc cong (gate). Phan duoc gigi han bdi hai chdl ban dan P
gol la dién 16 N (hay con goi la kénh N): hai ddu dién 16, mot [d cuc xudt

(Drain), mot 1 cuce ngudn (Source).

112 Loat co diénlo P

Tuong tu, n¢u dién 16 la chat ban dan loai P dugc dp gita 2 phan N thi ta ¢6

tranzitor truong dién 16 P.

1.2. Nguyén 1y hoat dong cua FET:

* Khi cyc xuat D lay dién the

Vang dicn 1ich

duong, cuc ngudn S 1dy dién khome oian

the am, dién thé tai cuc cong
G = 0, DG phan cuc nghich,

G T
N - . AT
SG khong phan cuc, Ving PP
di¢n tich khong gian tai D ién X
: - ~ = |~ Ong
hon tal S, luc nay dong qua dicn
dién 1o [6n nhat. S

Vi = 011 1on nhat. Hinh 4-3: Suhinh thanh viing dién tich khong

glan
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* Khi cuc cong G lay dién thé am, DG

phan cuc nghich manh, viung dién tich D
khong gian bi lan rong ra. Dién thé tai
2 . . : ) K
cuc cong G cang am, vung dién tich @
G : +
- . . « g ar . T . - kvl A —
khong gian cang bi lan rong va tiép xuc P P TV
DD
nhau tai K lam doéng dién 10, lic nay - -
dong I, qua dién 10 giam. Du thay doi 111)
. " a ~ * o -~ s -___‘7_—-—-("‘
dién the nguodn, dong qua dién 10 cing —Af\.-(_.s
-~ o -~ ~ A -~ . S
khong tang. Day la hién tuong bao hoa.
bién the lam mét dong qua dién 10 goi Hinh 4- 4: Su thu hep dién 10
la dién the ngat, viét tat 1a V. Néu tang
dién th¢ nguon lén qud cao. FET s€ bi ddnh thung.
Ving thudn tr¢ Ving bdo hoa [ Ving bi
[ déanh thang L.
I | (mA)
I
-;11|.\I1 ] v AIJ
Vg = 0" . 1O
101 4 Vs =10
81 | _ 1 -8
6 I O
. 1 &
0 5 10 15 20 25 \'-‘l-,si;\-’) 4 -3 -2 - \-';-,_\\.(‘\-’)

a) b)

Hinh 4-5: a) Dac tuyén ra ctia FET kénh N b) Dac tuyén truyén dat ting
vai Vpe=10Y

1.3. Phan cuc cho FET.

[.3.1. Phan cuc tw dong:

Trong mach, dong I}, qua Ry tao ra dién thé phan cuc tu dong cho JFET, ta co:
Vs=Rl,
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Hinh 4-6: Phan cuc cho FET

O cuc cong ngudi ta mic mot dicn trd R, khodng vai MQ xuéng mass. Do
dong ri & ¢Ong rat nho nén giam the qua R, coi nhu khong ¢6. Lic dy dien (hé -
J cye G ral nho coi nhu biang dién theé mass, V= 0.

VV

Ry
/

bé xac dinh ta ¢in bict V,,, lic ndy: R, =
D

-

. . 7 o y i i . 7 _ - // s
Ta biét; i Dy T l R, + L 1S + l 5 nen LRJ - Lm) - (I I + Ls)

Trong hé thic nay, V,,, dugce chon: Vi, = 2V, + V,
Vs €0 duge nho dac tuyén ra cta J.FET (vi du ddc tuyén ra hinh 4-5a) hoac
Vs dugie xdc dinh trong hé thic:

g

I” o 2
ln = [f)s.s' (1 + "S_}S )"

V,
Vai: I, la dong dién ldc V., =0
V, la dién thé ngat. N
1.3.2. Phdn cige 6 tinh on dinh nhiét: R, }g')

Trong mach, dién tro tal R,y dugc mac 6
cuc xudt. cdc dién trg R, R, dung dé

xdc lap Vi, ¢ dicu kién tinh. Di¢n tr§ Ry

s¢ tao nén héi ti€p am dong mot chiéu dé

on dinh diéu ki¢n Gnh khi nhiét do thay

doi hay do tinh khde nhau cla tham s6 Hinh 4-7: Phan cuc ¢6 tinh 6n nhiét
cho FET

A
R
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tranzitor khi thay the,

Pé xic dinh R, R, ¢in thoa méan diéu kicn:

* R, nho hon dién tré vao d€ loai trir nhitng thay déi do tic dung nhict , nhés dé
khong tam anh hudng dén sy khuéch dai. Chon R, khoang vai tram KQ dén
vai tram MQ.

R V., — V.
. l = g l L i R — D (s R .
Tor "¢ R + R, po ta tinh duge (;' BT

Chon dong [, qua R, R, phai:
* > dong ri I,
< dong I,
1.4. Ung dung ciia FET.
1.4.1. Tang tién khuech dai dnng FET :

Ngiy nay, cdc mday moc hien dai, hau nhu deu ding FET & cic tang tién
khuéch dai cao tdn cling nhu am tdn, s di nhu vay vi ting khuéceh dai 1a ting
quan trong, doi hoi mot sy dua din tin hi¢u on dinh cho mdi tin s6, va lai dé
dat am thanh trung thue, cdn phai ¢é mot s6 diéu kién: 16ng (rd nga vao 16n, hé
sO khuéch dai cao va ti 18 tiéng 6n thap, dicu ma tranzitor thudng khong thé
dap ung duoc. FET thoa man duoc cdc dicu kién trén, hon thé nita dong ti¢u
thu lai bé, nén tu licn lac ¢d thé dung loai ¢6 tri s6 nho, bién trd ngd vao diing
tri sO [6n (tuwong (v dung trong mach den dién (). Tong (rd nga vao clia mach
dung FET ¢6 thé dat tir 5 MQ.

4o =12 b -3&4""
t AC A " %ﬂb‘- 1F :l_—:s %1-%: £ K _L“
ase I ! oA
v»\e_ﬂ‘f—*@) .
,km lL{K . ;;&- 10K, .
/uF fo:-df-‘ o ~ " E:_lg;-
| Jr., I
Hinh 4-8: Mach 1ién khuéch dai Hinh 4-9: Mach khuéch dai n6i tang
ding 1 FET ding 2 FET
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Nguoi ta cling két hop FET véi tranzitor thudng duoc ghép phuac hop
(darlington)

Trong trudng hop nay hé s6 khuéch dai cao lén hang tram, tong tré nga vao >

500 KQ. Ddp tuyen tan so 1én t6i 80 KC.

— _1,20\/

AINZBG1x2

Hinh 4-10: Mach tién khuéch dai dung FET va Tranzitor ghép phuc hop
[.4.2. May do diing FET :

Do ¢6 1ong tré nga vao 16n, nguon dién cung cap thap, nhay va chinh xdc, FET
thuong duoc dung dé lam cdc may do da nang rat tién dung. Dudi day la mot

von - k¢ DC don gian dung FET, ¢6 noi trd 22 MQ, ¢6 8 thang do tir 0,5 dén
1000"

QU\‘ [ (S pa— g

M | o 1
v &

&M

1M 3

-

0¥

de* 800K
ﬂ. 100K

JOH

sﬁgi 8ok

.i# 10K

1ood'|
3
QUEDEN «— ﬁ "

Hinh 4-11: Mach may do dung FET

Nguyén 1y hoat dong:

Khi di¢n the ¢ hai dau que do 1a 0", dong 1, trong FET chédy qua R, tao dién
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thé tai S, ta chon dién trd cta cau phan thé R, R,, Ry sao cho di¢n th¢ tai M
bang dién thé tai S, V,, = Vg, lic dy dong ho do chi 0",

Khi dat dién thé duong tai 2 que do. I, tang, dién th¢ tai S am hon dién thé c6
‘dinh tai M, nén m& dong chay tir S qua M lam léch kim di¢n k¢,

[.4.3. Cac iing dung khac:

Ngudi ta con dung FET dé thuc hién nhiing chic nang:

- Do tu ky sinh trong FET khong 1é thudc vao dong Iy, khi ¢6 anh hudng cta
nhiét do, nén FET duoc dung lam mach dao dong.

- Dung dong dién bao hoa ctia FET dé lam ngudn dong 6n dinh (hang).

1.5. bo FET:

’D
G
=]
s
Hinh 4-12: a) FET dién 10. b) Diot GS = biot GD. ¢) Kim Q thay doi vi tri.
- Thir tinh diot cua 2 Piot GS va GD - Phai con tot va can nhau.

o bién tro gitta D va S =2 10KQ.
. FET hoat dong theo hiéu tng dién truong.
Cach thu:
Dung tudc vit co sat vao toc dé tich dién, khi da nhiém dién ta dat gan cuc G

cta FET, do Q tai D va nhan thay s6 V ¢6 thay doi theo su dé gén, roi xa cua

tudc vit.

Bang cdch nay ciing thir dugc véi FET kénh P.

N
o0
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2. TRANZITOR HIEU UNG TRUONG LOAI MOS:

V@i tranzitor truong loai JFET dién trd ng@ vao khoang vai chuc MQ dén vai
tram MQ. Diéu nay di ¢6 duge tic dung khuéch dai cac ngudn tin hiéu cong
sudt nho, mice nhiéu ciing nhu tiéng én khong con dang k&, chét lugng 1am
viée chia cdc may duge cai thién... Nhung. dé nang cao hon nifa, tranzitor
truomg loai MOS ra doi. véi dién trg ngdi vio that 16n, ¢6 the t6i hang chue

hodc hang trigu MQ.
2.1. Cau tao va nguyén ly hoat dong:
Tranzitor truong loar MOS dugce chia [am hai loal:
* Loai ¢6 dién 10 hinh thanh do cam tng tinh di¢n.
* Loai ¢4 dién 10 lam sdn.
2.1.1. Loai ¢o dién 16 hinh thanh do cam iang tink dién: (loai giau)
MOSFET loai nay dugc chia ra :
- MOSFET dién 10 N.
- MOSFET dién 1o P.

Giong nhu tranzitor J.FET, loai ¢6 dién 16 P, tranzitor MOS ciing vay. Nhung ¢
day chi xét MOSFET ¢6 dién 106 N, ¢on loai P ¢6 cdu tao chat ban dan, cling
nhu si van chuyén nguoc lai.

Véi dicn 10 N, uén nén (con duge goi 1a dé) la chat ban dan loai P ¢6 dién tro
cao, ngudi ta khuéch tan 2 vung N dién tro thap, sau dé phu Dioxide Silicium
(Si0,) 1am chat cdch dién, réi duge dan ra bang day kim loai. Trén 16p SiO,
nay 1a mot 16p nhom mong néi ra lam cye cong G.

Ta nhan thay trong MOSFET da hinh thanh mdt 1y dién ma dién moi la Iép
oxid.

Dat mot dién ap duong vio cuc cong G, & ma bén kia, cde dién i ty do trong
nén chat P 14 nhitng hat tai thiéu s6 s& bi hat vé, tao nén moét dién 16 gitra cuc
nguon S va cuc xudt D. Do nhitng dién tir tu do lam phong phi hat dan cho
dién 16 nén dién trd cua vat liéu gilta cuc nguodn vi cuc xuit giam xudng nho
dé 1am tang dong dién tir cuc nguon dén cue xudt. Ché do lam viéc nay goi la
ché€ do lam giau cua MOSFET.
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s G b S G 1§
(Nguon)  (Congl  (Xuat)

|| —————— Lip Si0); —————

— 8 2 ARG
bien lo N J_ Bicn 1o P‘~3

Nen P | Nen N
T S Npwon
B Gz Uong
n: Xl::ﬂ "
n BB : Nen D
B [}
G G
5 S
Hinh 4-13: a) Ciu tao va ki hic¢u b) Cau tao va ki hiéu cua
cua MOSFET kénh N MOSFET kénh P

2.1.2. Loai ¢6 dién 1o lam san: (loai nghéo)

- -

Loal nay c¢6 cau truc tuong tu nhu loai ¢6 dién 10 hinh thanh do cam tng. Chi
khdc 1a, trong khi cdu tao nguoi ta thue hién luon viée khuéch tan 16p chat N
lam di¢n 10 gitra cuc nguon va cue xuat (doi véi loai ¢6 dién 10 N). Dien 10 loai
nay ¢6 dién trd suat nho, khi dat dién dp = 0 vao cuc ¢ong, trong MOSFET ¢6

dong di¢n chay tir cuc nguon dén cuc xuat. Khi dat dién 4p am vao cuc cong,

Bien 1o n lam san

Nen P Nén N

]B [s .n

h)

a) D

Hinh 4-14: Cau tao va ki hiéu MOSFET ¢6 dién 16 1am san.

a)Loai co dién 60 N b) Loai co dién 16 P
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mot s6 dién wr trong dién 1o bi ddy ra khoi dien 10 chay vao ving nén lam cho
dong chay gilta nguén va xuat giam. Dién ap tai cuc cong cang am, dién ti
trong dién 16 cang thi¢u, dong chay cang giam. Khi dién ap cuc cong am dén
i1 han cua dién the cat, dong chay sé ngung. D6 la ché do lam suy giam hay
[am ngheéo cua MOSFET.

Khac v6i MOSFET ¢6 dién 10 cam tng chi hoat dong & ché do giau, loai
MOSFET véi dién 16 lam san ¢6 the hoat dong theo ca hai ché do lam ngheo
va lam giau. O ché do giau, su hoat dong xay ra nhu sau: Khi dat dién thé
duong vao cong, do dién tr & nén P 1a hat tdi thiéu s6, nén dé dang bi hdt vao
kénh, dicu nay lam giam di¢n trg cua kénh, do dé lam dong qua cuc xudt tang
cho dén tri s6 bao hoa. Ché do nay, do ¢6 dong 1, qud 16n, anh hudng dén cong

sudt tieu tan cuc dai Py, nén khong thich hop trong cdc mach khuéch dai.
2.2. Phan cuc cho MOSFET:

2.2.1. Loai c¢o dién 16 cam img:

Voo Cach tinh todn nay tuong tu nhu
f JFET. Can nhd la, do dién thé &
Vos cuc cong duong hon cuc nguon
-l- nén loal nay khong thich hop

voi mach phan cuc tu dong.

Hinh 4-15: Phan cuc cho MOSFET
2.2.2. Loai ¢é dién 16 lam san

Cach phan cuc tuong tu nhu ctia JFET

+Voo
Ral_
R e
: R s
ﬂa* Re
* .
I 1
Hinh 4-16: a) Phan cuc tu dong. b) Phan cuc ¢6 tinh 6n nhiét
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2.3. Ung dung cua MOSFET:

MOSFET c¢6 tdng try nga vao rat cao, tu ky sinh nho ( vai PF) nén thudng duoc
ding trong cdc mach khuéch dai, cic mach cao tan va siéu cao 1an, ngoai ra

MOSFET con duge ding lam phan (& chuyén mach trong cic thiét bi xung.
2.4. Bao vé va tho MOSTFET:

Lép dioxide Silicon (SiO,) gitta cuc cong va dién 10 cia MOSFET rat nhay
cam va6i dien thé cao vil hop chia bing chat nhua. Ngudi ta bao vé MOSFET
bang mot vong ngan mach ¢ot quanh cdc chan ra cua néd trong sudt _ih(‘ii glan
van chuyén va chi duge thdo ra sau khi di han vao mach dién. Do vay, trude
khi do thit MOSFET, thi¢l bi do va tay cam phai duge phong hél dicn xudng
dat. Pé kiém tra su ro i hay su danh thing cta cuc céng, ta nén ding déng hé
do Q thang I6n nhat. TU cuc ¢ong dén cac cuc khac gia tri do phai 1a 16n vo
cung, néu doc dugc gia tri thap, ¢ nghia la cuc cong khéng con bi cich ly-
MOSFET di bi hong. Do (i cuc ngudn dén cue xudt, dong hd do phai chi mot
gid tri dién tr6 xédc dinh. Pay cling 1a su phan biét dac tinh ctia mot MOSFLET.
Vi cuc ¢ong boc kim by ¢o 1ap khoi cue ngudn va cue xuat bai SiQ,, nén nod
khong ¢6 dién tré thuan va nghich ciia moi noi, ma phai ¢6 mot dién trd rat cao

gilta no va ¢ac cuc khac.
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CHUONG V

BAN DAN CO HAI TRANG THAI BEN

|. TRANZITOR PON NOI
1.1. Cau tao:

Tranzitor don noi (UJT: Unijunction) gom mot thoi Silicium ban dan loai N,
6 hai tiep xudc dién trd la cuc nén 1 (B)) va cuc nén 2 (B,), nguoi ta ghép mot
I6p chat ban dan loai P pha rat dam tao thanh mat ghép P - N. Cuc ¢6 mau P

goi la cuc phat (E).

1.2. Nguyén ly hoat dong:

Moi noi
PN

Rg s,
'
[ g

AR B
liép xuc
B, dientrd

Hinh 4-17: a) Cau tao b) Ky hiéu ¢) Mach tuong duong d) vo ngoai va chan ra

Gilra cuc nén | (B)) va cuc nén 2 (B,) la mot thuan tré goi la dién trd Ry, ..
Véi hai chiéu do ctia Q, dién tr6 nay thay doi tir 4 KQ dén 10KQ va chiu anh
hudng clia nhi¢t do, Ry, 12 t6ng trd clia Ry, va Ry,. Ta ¢6 ti s6 M, ti s6 nay
phu thudc vao Ry, va Ry, tic phu thudce vao ciu tao UJT.

R R,

R, +R,, Rfﬁlh‘:

B, B2

n =

Trong do:  ti s6 1 thay doi tir 0,45 dén 0,9.
n doc la éta.

Khi dat ¢ hai dau cuc B, va B, mot dién thé V, , dién tr&é Ry 5, gom Ry, va Ry,
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dugic xem nhu mét ciu phin thé. Bién thé 1ai A dugce tinh nhu sau:

Va=1 V.
Bicn (hé nay rat quan trong vi diot chi thong khi V. >V B.'E___,
Trai lai néu V <V, di6t phan cuc nghich, dong qua diét ¢ Al % i
nho, 10ng trif ngd vao that 16n, ta ¢b viing ngat dic tuyén. | Y
& & . o & ) é'iRe - ER
!
Khi V. hot 16n hon V., lic nay phan méi ndi PN gita E

va B, phan cuc thuan, cdc 16 trong tir cuc E (1 chat bdn
dan loal P) tran sang cuc B, (¢6 ¢hat bin dan loai Ny do _
tdc dung cua dién trudmg. Dong qua dist D tang tén lam giam dién trd Ry, kéo
Vi va Vi, giam theo. Két qua ta ¢é doan dac tuyén di xuong AB (hinh 4-18).

Vi (V)
Viung ngit A _Dbinh

Ving
dién tro
am

Vung dién
tré duong

" Diém
Vl MY ! ~
| lI'UHg
: t B
| v lanin
Y ! l

L J

[, (mA)

Hinh 4-18: Biac tuyén cuia UJT

Day la ving dién trd am cta dac tuyén. Trong khi d6 mai noi PN gitta E va B,
phan cuc nghich nén R, khong thay doi. Nho doan dac tuyén ¢d viing dién trdy
am nay, UJT duge col nhu mot rale (Relay) tic dong bdi mot dién theé. Dién
the cua cue E lam UJT bat ddu hoat dong got la dién th¢ dinh V, (peak

Voltage), ta ¢o:
V= MV + Yy,

V)i dién the rao clia mai noi PN, vai foai silicon V,# 0,6Y

64



LINH KIEN PIEN TU

Vidu: chon n =0,5: Vi, = 20", d¢ UJT hoat dong ta phai ¢6:
V,=V,=0,5x20%+0,6Y=10,6 (V)

Khi Ry, da dat tri s6 6n dinh khong giam nia, dong I, lai tang theo V. ta ¢6
doan dac tuyén vung dién tr duong BC.

1.3. Van dé on nhiét:

Do dién thé rao ctia moi noi PN khong 6n dinh — HVes

theo nhi¢t do, mot phan do su thay doi cta 1,
dien the¢ dinhV,, ciing thay doi. Ngudi ta méc
thém di¢n tr6 R, gitta nguén V, va cuc B, dé €

on dinh nhiét do do d6 én dinh dugc dién thé

dinh. Tri s6 cua dien r& R, thuong duoc tim >

bang thuc nghieém, thudng nim trong khoang Ry

vai tram € dén vai kQ. ta ¢6 th¢ dung cong EEs
thic sau dé xac dinh R;: )
Hinh 4-19: On nhiét cho UJT

(034 - 038)(R33 + RB_)) B (0,4 ~ 0,8)R
!

BB

7

/
BB | BB

bi¢n trd R, con dung dé han dong khi V ,, tang cao, do dé bao veé UJT khong

bi danh thung.

+V1m

1.4. Ung dung

1. 4.1. Mach dao djong nap xa:

Do ¢6 dao dong on dinh, ¢6 thé lam viée

dugc vai tan so rat thap ciing nhu rat cao,

mach lai don gidn, dang xung lay ra & B,
gan nhu 1y tuong dé kich ciac mach khic,
UJT rat thich hgp dé thuc hién ciac mach

dao dong.

Mach hoat dong nhu sau:

Khi tiep dién, tu C nap dong qua R, va Hinh 4-20: Dao dong ding UJT

di¢n thé trén hai dau tu V. tang cao theo
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thoi gian. Khi dién thé V. dat tdi1 dién the dinh V.
V=V =1V +V,

Thi cue E dude phan cuc thuan nén phun 16 tréng viio vung B, lam giam tri s6
di¢n rd Ry, nén w C xa dién dién qua moi noi B E, lic nay UJT lam viée trong
ving dién tré am. Khi tu C x& dién dén bang dién thé triing V,;, thi mdi noi
B,E lai phan cuc nghich, di¢n the tai B, tang cao, tu lai mét 1an nita nap dién
thé ngudn dén khi bang V,, roi lai xa dién.

Chu ky dao dong la:

l
T =R, CLn(—)
L=n

1.4.2. Mach dao déng tao song rdng cita:

FAL- 3

IR TS -1'-‘&!!\'%5 KA

LN
>

12k X

-~

Hinh 4- 21: Dao dong dung UJT tao song riang cua

1.4.3. Mach dao dong tao song vuong:

Dao dong nap xa diung UJT dé tao séng rang cua, séng nay dugc dua vilo mach
da hai (multivibrator) cho ra xung vuong ¢an thiét trong viée lao tin hiéu quet
ngang, quél doc trong tivi, thir ddp tuyén cla mdy tdng am, tao xung nhip

trong may tinh, mdy cham cuu. ..
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+12v

- UJT khong c¢hiu tac

g, dung cua hiéu ting dién
: truang.
- 2 diot E,, vaE,, khong
" can nhau.
Hinh 4-23: Do tha UIT - dien 6 Ry khodng 10 K

1.6. Tranzitor don néi bo sung (Complementary unijunction)

Ngoat loal tranzitor don noi thuong,

nauot la con cheé tao loat tranzitor don

2
nol bd sung hay tranzitor don ndi b, e
viet tat 1a C.UJT, ¢6 ciu 1ao nguoce lai
loal tranzitor UJT v&i mot 16p chat B,

hin dan Toai N, ghép vao thoi P, Loai
niay ¢ tan so hoat dong cao, 1 s6 - Hinh 4-24: Cau tao v Ky hi¢u C.UIT
thap, dién thé hoat dong va dién ud

bao hoa nho, dé bl nhi¢t do nén ¢6 vu diém hon loai mat ghép la chét N,
nhung xung ra & cuc B, am nén khé st dung. Ngay nay loai C.UJT chi con
thiy trong mach két (IC).
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2. THIRIXTO
2.1.Cau tao:
Thirixto ¢on goi la SCR (Silicon Controlled Rectifier).

Trén nén Si da tinh thé, ngudi ta tao ra 4 16p P-N-P-N. Cyc A Ia duong cuc, K
la am cuc. G 1a cuc dicu khicn, Dé dé giai thich su hoat dong, ngudi ta cé thé
xem SCR dugc tao ra tur 2 tranzitor PNP via NPN noi vao nhau.

]A(Ano{) IA A

P P A
¢ HN;A‘ﬂ :
e p p

N L‘ N G <,

Ik gty © Lr: K © g

Hinh 4-25:
a) Cau tao SCR b) Mach tuong duong cua SCR ¢)Ky hiéu cua SCR

2.2. Nguyén ly hoat dong:

bat a1 duong cuc A mot dién the

cao hon tai am cue K nhu cho ciac

loai dist thuong. Cuc diéu khién G
can di¢n dp duong hon am cuc K goi

[& dicn the khién.

- Khi déng S, , dé hd S., SCR duoc
LUép dicn.

(A tiép dién (+). K tuép di¢én (-)).
Trong mach tuong ducng ching ta
thay tai A va K cé dién thé, nhimg

do S, hd nén cuc B cha Q, trong

mach twong ducng khong ¢6 dien. Q,
va Q, khong thong nén SCR xem Hinh 4-26: Hoat dong cua SCR
nhu hd mach. Pén L khong chay.

- Bay gio, van dong S, an S, dé lay dién, luc nay tai G ¢6 dién thé kich cho

SCR thong. Diém L chiy sang. Khi SCR da théng, du ngat dién thé tai cuc
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khién G, SCR van hoat dong nhu thudng, ta n6i SCR ¢6 tinh tu gitt. Mudn tt

SCR (tat den) ta tat dién thé tai d

2.3. Ung dung:

uong cuc A.

2.3.1. Mach nap binh dac quy tie dong:

Binh dang ¢ trang thdi hét
dién, dién thé cta binh giam
thap, dong dién qua dién tro
33 Q va diot D, kich cuc G,
lam SCR, dan dién, dong
dién nap binh qua dién k&.
Khi binh dugc nap day, dién
thé ¢ binh tang 1én lam tiang

dién the tai K,, dién thé nay

| L)

L3
] E NGoo1 x2
|

Hinh 4-27: Mach nap binh tu dong dung SCR

du dé kich cho SCR, hoat dong, lic nay dién thé tai G, thap hon tai K,: Khi

dién thé tai dau diot nan dién D, dén mic 0, SCR tat, cat dong nap vao binh.

Tai ¢6 theé la: - Bong den.
- Moto..

boi voi SCR, du Anod va Catod
duoc phan cuc thuan, ma cuc
cong khong dugc kich thi SCR
van khong dan dién. Do dé
dung xung dé kich cuc cong, c6
thé diéu chinh ducc luong dién

trung binh 1én tai.

110
2_?.o§ Ve, 10K

sE

PEN BORG
METS

bz

Fos ¥IN

Hinh 4-28: Mach

diéu chinh nguon AC
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2.4. Do SCR:

Que den
( eure i+ eua Min
XA

& flllt
e da / /
fone {-1 el Pin

K

Hinh 4-29: Ho SCR

- Do Qtai A va K, tai A v G phai hd mach

- Do € tai K va G ¢6 tinh diot.

- Que do kep tai Katot, que den kep tai Anode. Nai tit A va G, kim O ké phai
len, Khi buong ndi tat ra ma kim vin giir nguyén (khong xuotmg) thi SCR con
tol.

3. PUT

3.1. Cau tao:

PUT (viet tat cta Programmable unijunction transistor) gém 4 [Gp ban dan

P-N-P-N ¢é Anod, Katod, cye diéu khién G nhu SCR. nhung & PUT, cuc G
duoc lay tir chal bdan dan foai N

A

f

P — G
N {—e

P

N

1

w

<
Hinh 4-30:

a) Cau 1ao b) Ky hi¢u ¢) Mach tuong duong
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La mot linh kien ¢6 ving dién rd am nén PUT thudng dugc dung lam mach
dao dong hay mach so sdnh dién :ip. Mach twong duong cua PUT {a hai

tranzitor PNP v NPN ghép thanh vong kin.

4.2. Phan cuc cho PUT:

. : . tVee
- bien thé i A cao hon dién thé tai K. R, R
A
- Cau phan dp R, R, xdc dinh dién thé' V,.. i
Ry '
R .3
V =__"2 Vv s
G cC
R +R,

3.3. Ung dung:

- Dao dong dung PUT

Luc ma digén, dién the tai A thap tong khi

4 - ] - r RI
dién the tai G cao hon, PUT chua thong. Tu G
C nap dong gua R c¢ho dén khi di¢n the tai R, .

A cao hon tai G, PUT thong md duong cho
tw C xa manh lam dien the i A giam  Hinh 4-32 Dao dong dung PUT

xuong. PUT 1at, lai bit dau mot chu ky mdi.
Chu ky dao donyg :

l
l-n

' =RCLn

71



LINH KIEN PIEN TU

4.SCS
4.1. Cau tao va ky hiéu:

SCS viét tat cua Silicon controlled Switch, nghia la khoa dién silic ¢é diéu
khién, gdm 4 16p ban dan P-N-P-N, ¢6 anod, katod, 2 céng diéu khién. Céng
k& Anod goi 1a ¢ong anod (G,), cong k€ katod goi cdng katod (G,).

A A
. . o
ek NI
e E
N
GK
I 5
Hinh 4-33:
a) Cau tao b} Ky hi¢u ¢) Mach tuong duong

bac tinh cta loal nay ciing giong nhu SCR nhung ¢6 mot vai diém khdc biét:

a) SCS ¢6 thé thong khi phin cuc thuan mot trong hai tiép giap A. G, hoac
Gy, K ¢6 nghia 14 khi kich cue G, bang xung am hoac tich cuc Gy bing xung
duong thi SCS s¢ dan.

b) Khi SCS dang dan, mudn cat dong qua né, ta ¢6 thé dat xung duong vao
cuc G, hodc xung am vao cuc G,.

c) Phan lén ¢hé tao ¢6 cong sudt nho (vaj trim mW) nén SCS duoc ding rat
han ché, v do ¢é cong sudt thdp, SCS ¢6 cong rdt nhay, chi c¢dn dong kich <&
LA 1a ¢o thé kich duge SCS
4.2. Do SCS:

A
[
Pl Ga
Cach do: (dung Q kéER x 1) N
e
N

Gk GA
Gx

e 4

Hinh 4-34: Po SCS

72



LINH KIEN PIEN TU

e  AG,
. Gy. G, Kiém tra tinh thuan nghich ctia dict
. G, K
. AK
s AG, H& mach.
¢ K.G,
5.85.US
A X i
s ] <
<
S E :7> s
o, & "
K
Hinh 4-35: &) K¥ hi¢u b} Mach wong duong

SUS viet tat cua Silicon Unilateral Switch. Day la khod dién Silic ¢6 cuce dicu
khien & mot phia anode., ¢é mot didt zener nam & gitra cuc diéu khién (G) va
Katod (K). SUS s& dan dién khi dién the duong trén anode di cao dé danh
thung diot zener. Dién the danh thing ndy wy thuoe vao diot zener, thong

thuong khodng 6% dén 10, Pua xung am vao cong G. ciing kich duge SUS,

A

o . L
6. S.B.S By i l’!

.- s ) ey . H Bay
SBS viet tat cha Silicon Btlcllclgl . e %k
Switch ¢é nghia la khod dién Silic & (cana ¢ "
hai phia. Loai nay ciling wwong tu / P

. . Andty)
nhu hai SUS ghép nguge, song song A CAnT Ia,

nhau. SBS duovce coi nhu mot khoa
Hinh 4-36:

di¢n, tac dong boi dién thé vé mot L
' Mg ' ‘ a) Ky hicu b) Mach wrong duong

trong hai cuc tinh.
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7. DIAC
7.1. Cau tao va ky hiéu MT, N,
B _ , M,
Diac (diode AC) duoc cau tao nhu N
mot tranzitor khong ¢d cue B, do P
cau tao gan nhu dor xdng nén
trong s dung ta mac viao MT, M, M M,

hoac MT, déu duoe .

Hinh 37:
ayCautao  b) Ky higu ¢} Tuong duong
7.2. Nguyen 1y hoat dong:

Qua dién rd han dong R, ta thay doi dién ap ngudn E tir thap dén cao va do
di¢n the tai 2 dau MT,, MT.. dong [ tang rat cham trong khi dién thé ting cao,
lic nay dide duge coi nhu mot khod dién the dat dén gia tri V ting véi dong |,
diac thong va sut xudng gid tri V. méi cho cong cla tride 1am tridac dan dién.

7.3. Do thur diac:

Do di¢n thé cua pin
trong dong hd do

thip. khong  vuot

hon ngudong  dién

thé V. cua didc, nén

dung thang do Q ta

thay ca 2 chicu do
déu ¢d gid tri dién L o

_y + ... Hinh 4-38:a) Van chuyén cua diac b) Pac tuyén cua diac
tro ton. Muon bict

chinh xdc duge tinh 161 cua diac, ta dung mach trén (hinh 38) de tha.
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8. TRIAC

8.1. Cau tao va ky hic¢u:

Triac viél tat tir triode AC T . MT,

(khod di¢n xoay chiéu). Khdc {‘:_4;1 r- _L; " MT;

vot SCR, triac dan dién ca :ip‘ ;; p.‘: | G &
hai chicu khi kich & cong G. ; N 'l N E

Tride duge dung nhu mét [P ;: P b

khod dién ban din cong suat 11_1‘_"!'#"_";‘_4[ | J

[on. Do dan dién ¢4 hai W"ar- M2 Mz

chi¢u, wriac khong ¢o duong
cuc va am cue, ma duoce dal Hinh 4-39: Cau tao, ky hicu
[a MT,. MT-.

8.2. Nguyén ly hoat dong:
Khi khod K ho cuc G khong
duge  cdp dién, tridgc tat,
khong co dong qua tai. Péng
khod K. qua dién tro 47 O

cyc G dude cap dién, triac

duge moi va xem nhu mot
cong tac dang ma dién, den gy 4-40: a)Van chuyén b) Dic tuyén cla tridc
PL chdy siang. Cich mai cla

tridc cling nhu SCR, nhung véi tridc ta ¢6 thé méi dong duong cho phan tir tha

I, cling ¢6 moi dong am cho phan w thit 11 (2 phan wr ndy 1a ving nhay cam
nhat trong 4 ving tridc ¢ thé 1am viéc).

8.3. Do thu triac:

Dung Q k¢ do thuan nghich trén triac. Ta thdy kim

dong ho chi «o. Pat hai dau MT, , MT, vao nguén | ]

. * e b
20V (hink 4- 41). Ben khong sdng. An SW, deén sdng 2nVee w17
len, buong SW vin sing. Dao day. MT, vio (-), MT, 1 M

v (+) thr thay hién wiong giong trén 14 tride con
Lo, Hinh 4-41: Do triac




LINH KIEN PIEN TU

9. MOT VAI UNG DUNG THUC TE

9.1. Biot bién dung

‘ . Katod,
O 0. Hinh dang, kv hicu va dai @ o
CUONG:
Vartcap diot duce got la diot bién T l
dung, loar diot ban dan duoc sir dung
K

nhu mot tu dién thay déi theo dién

thé. Khi phan cuce nghich moi noi

PN. (ai m3i n6i niy s& hinh thanh Hinh 4- 42: a) Hinh ddng bién dung
o T - b) Cac ky hicu

mot hang rao dicn the voi su hién

dien cua mot s6 dién tich tao thanh mot tu dién. Tri s6 cla tu thay doi theo

mue dién thé nghich ¢ hai cuc.

U712, Nguvén Iy hoat déng:

Qua dién trg bao vé R 100 K |, nguoi 2 . SL
T T 100K =3

ta dat mot dien the nghich 16n ¢ép cho + # R

diot bién dung, thay doi dién the \f

nghich nay, ta thay déi ml s& dién - 1

dung cua tu, di¢u nay [am thay déi tin . L. e
erre 4 < Hinh 4-43: Thay doi tri s6 dién dung
$O cua mach cong hudng:

9.71.3. Dot

Diot bicn dung duce do thu nhu loai diot thuong (thong khi do thuan, khong

thong khi do nghich).
9.2. Diot on ap

9.2.1. Phdn on tap

PN * Phan cuc thuan cho diot:
= Mic dién duong vao duong cuc (A) cla
diol, dién am viao am cuc (K), ta da phan

3 cue thuan v md dong qua diot.

Hinh 4- 44: Phan cuye thuan
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Phan cuc nghich cho diot

Maic di¢n theo cach nguoc lai, ta da phan

— K%;{" cuc nghich cho diot. Ta nhan thay trén
N i nguyén tac, khong ¢6 dong chay qua moi
Ed noi, nhung trong thuc ¢ van xay ¢6 dong

& chay qua, dong dién nay rat nho, ¢o do

chuyén dong cua cac hat thicu so, dong
N . - lién nay ¢6 mot so dac tinh:
Hinh 4- 45: Phan cuc nghich dich nay v dac tinh
- S6Gm bi bao hoa
- Khong tang theo nguon dién bén ngoai.
- Rat nhay cam vai nhict do.
Hi¢n twong danh thung hay hi¢u ting Zener:
Khi tang dién the¢ nghich dén mot
gid tr1 nao do, moi l1én Kkét trong
chat ban dan bi pha vo do tac dung

cua dién truong, tao nén cac dién

va 10 trong ngay trong moi noi lam

dong di¢n bat dau tang cao. Néu

dién thé nghich chua dat dén tri so

V,. dong di¢n nghich riat nho (vai

uA dén vai chuc pA). Nhung khi  Hinh 4-46: Dac tuyén cua diot on dp
di¢n the nghich dat dén gia tri V,,, dong di¢n tang 1én rat nhanh tr 1pA dén 50
mA hoac cao hon. Pay la hi¢u tng zener, hay con goi la hién tuong danh
thung. Trong khi dong dién qua zener tang cao, dién thé & hai dau zener van
khong thay doi.

9.2.2. Hinh dang va cau tao dior on ap (dior zener)

Vi cic diot thuong hién tuong danh thung xay ra sé lam hong moi noi, do do
lam hong diot. Con doi vai diot zener, khi ¢hé tao, ngudi ta tinh todan dé sao
cho:

- Moi noi chiu duge dong dién nguoc khi bi danh thing.

- Mt tap chat phai phu hop dé ¢6 do 6n dinh dién dp cao.
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- C6 do chiu nhiét tot.

Khi bi danh thung, diot zener

cO tinh chat gitt lai mot muc ===
’ ' LOAl V4 waTT
dién the khong doi, muc dién ——— %
¢ na A v 9 j Lo 1 LoAi 1w
th¢ nay thay doi tuy theo cach LN e ow @ l

pha tap chat trong chat ban @ b

dan dé¢  ¢6 su on dinh nhu

Loal  Sow
mong muon.
Vidu:4Y: 6%, 84V: 9.1V Hinh 4-47: a) Hinh dang  b) Ky hié¢u
9.2.3. Ung dung:
* On ap dung zener:
Di
_ 12v —_—= 18
[ _H A - 9)1\/
J ! SR 2XS0OMF 1N4770
Moy ;. 77, 50" ugg At~
2% |
2 rier
12¥ e mir

\%
Hinh 4- 48: Mach on dinh dién th¢ 9,1"

Mach On ap dung zener va tranzitor:

b) Frn
Hinh 4- 49: Mach on dp dung diot zener va tranzito

Néu khong ¢o diot zener cong suat 16n, ta ¢6 thé dung loai ¢6 cong suit nho,
trong truong hop nay mach thuong dugce két hop vai tranzitor cong suat. Trong

mach (a), do zener 6n dinh & muc 6,8" khi bi danh thing va dién thé maoi noi
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tranzitor NPN khoang 0.6" nén ta c6:
Via=V, = V=68 -0,6 =627
Miic dién dp nay khd on dinh, du ¢6 su thay doi dong trong mach dién.

Khi ¢6 dong qua tranzitor cong suat qua cao, ma chi can dong dién diéu khién
nho, ta gh¢p phic hop (darlington nhu mach

(b).

E 3

Mach on dp ¢6 thé diéu chinh duoc dién
thé ra:

bién trd 12K, tu 100MF dé loc nguon DC
vao, di¢n trg 560 Q 14y tin hi¢u ra cua C458,

C 1061 va D3055 duoc ghép Darlington dé

tang do on dinh. Di¢n ¢ 30 Q/5w chia  Hinh 4- 50: Mach én ap diéu

dong dién cta tai, do d6 giam cong suat dot  chinh duoc dién dp ra

nong TR. 1K2 va Dz lay dién ap chuan cap

cho cuc E TR C458. Mach ¢6 tinh 6n dinh /:E%- Seon
tot, thuong dugc dung trong bo ngudn cua :I' oy L

: : &
TV ban dan. 1

9.24. Thir diode zener . o
Hinh 4- 51: Thu diot zener
Mac noi tiép voi zener mot dién trd khoang

500€. Thay doi nguén DC cho dén khi dién ap do trén zener khong tang nia,

day la hic¢u the zener ctia diot. Ta dung von ké dé biét duoc mic dién 4p nay.
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CHUONG VI

LINH KIEN QUANG

Trong thap nicn 80 90 chiing kicn su nd 1) cla cac ung dung quang dién
dién tr. mac diu ching duoe bict dén da lau nhung chi that su hitu dung khi k¥
thuat s¢ phat trien. Trong d6 mot s6 linh kién di duoc chudn hod v ¢6 tén

goi chung, mac dau nhi¢u khi chua thong nhat lam. Ta ¢6 thé phan biet;

- Opto. optic va photo la tiép dau nglr géc 1iéng {a tinh, ghép véi cic tén linh
ki¢n ¢ nghia Ja finh kién ting dung quang - dién tr trong

do ¢o: U

+ Photo- ccll, tde ta ¢ bao quang dién hay quang trd, ¢ o

tinh chat bién doéi dien trd khi dnh sang chicu vio. Ky hicu

dién tr¢ dong khung trong vong trom, ¢ thém tia sdng.

e s e e ‘ photo - cell
+ Photodiot, chat ban dan goi fa diot quang. goi chung cic

diot bien ddi tinh chét khi nhan dnh sang. Ky hicu 1a diot N

ve trong vong ron, ¢d thém tia sdng. 4 h\\

Diode quang khi lam viée duge phan cuc nguoce. -

\\ photo — didt

I{l;li
™~
L1 a
=N
i ;
|
TCRA)

photo-tranzitor

U

F=0 710{)
F iL,’// 200
rzo

Hinh 6.1, Sor do nguveén ly cia diot guang vi
dac tuvén V-A cua né.
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Trén dé thi ta thay:

Neu khong ¢6 dnh sdng chicu dén, trong mach ¢hi ¢6 dong dién nguge clia ticp
giap P-N chay qua diode va R . Dong nay goi 1 dong 16i 1, ral nhd (Khodng
FO 7 LA ~ val 1A).

Khi diode duge chicu sdng di con yéu, dong qua tai tang Ién. Néu do roi cla

anh sang cang manh thi dong qua tai cing 16n.

Khi dung diode quang can chon dac tuyén pho cho phit hop voi tin hi¢u thu.
Pham vi do nhay cam cua diode quang Silic nam trong khoang 0.6 dén 1 jum,

con doi vai loai Geemani gitta 0.8 dén 1,7 um (A- budic séng micromet ).

Néu tin hi¢u thu yéu, can chon diode quang ¢6 do nhay dong t61. D6 nhay
dong duge xde dinh bang ty s0 cha lugng thay déi dong dién nhan duoge véi

[ugng thay doi cong sual bic xa anh sang [én no.

. /A A S
PO LSS S A

P P P,
[, - tong dong nhan duge khi ¢6 tdc dung dnh sdng voi ngudn dién ap cung cip

xac dinh.

Diode quang ¢ dn 56 lam vig¢e gidi han thutmg & khodang 10 MHz, loai dac
bict len 11 | GHz.

+ Phototranzitor la tranzitor ma chan B thay th¢ bang cuc tiép nhan dnh sdng.
Thuc ra tranzitor va didt nio cling ¢6 tinh nhay quang, nhiét. Ta ¢ thé bo chan
B mot tranzitor bat ky., loai ¢ vo trong sudt, hoidce cay bo phian cam quang. deé
lam quang tranzitor. Quang tranzitor khic vai diot quang vi ¢6 tinh khucch dai

tin hicu. Ky hic¢u la tranzitor trong vong tron, ¢6 thém tia sang nhu LED.

+ Fiber-optic, chat Licu spi din quang, dng dyng tinh ddn dnh sdng it suy hao
theo chiéu doc dé truyén tin hicu s¢  quang ding trong vién thong vi truyen
dit licu.

+ LED. vi¢t it Light Emitting Diode. tic dict phat quang. dimg Jam den bdo.
K hicu diot ¢6 thém tia sing. Cing phai K¢ thém lacr diot, ding phat tia laser.
Tuy theo vat {icu che tao diode mi anh sang phit ra ¢é mau khic nhau. Nhin
chung cic diode phit quang duge ¢hé tao (rén ¢o sd asenit-phophit-

gali{GaAsP). Cic diode nay phat sdng khi ¢d dong dién thuan chay gua. Mién
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phd biic xa cua diode ¢6 ¢idi han tuong doi hep va nd phu thude vao vat liéu
ch€ to. DO sing cla diode ti 1¢ véi dong dién thuin cua diode. Dong chi
khoang vai miliampe di du dé chi thi nén ching duge dung ducc chi thi rai
thuan Igi. Neudi ta ché tao LED bang vat licu ¢6 nong do tap chat cao nén dién

tr(d cua ching thudng rat nho.

Diode phat quang khong phai chi duge ¢hé tao riéng Ie timg chiée ma con duge
¢h¢ tao thanh timg bo ghép ¢6 the tao thanh nhiing s0, chit hodc cac dau hicu

khac. Nhiém vu chil y&u ca cic diode quang la am nhi¢m vu hién thi. ’—-I

Vi du nhu LED 7 thanh la kicu ghép dun gidn cia bo diode phét quang

lam bo hién thi sd. Tat ca cdac s6 tr O dén 9 déu ¢6 the hién thi I

dudgc bing cach cho dong dién di qua cac diode thich hop.

+ Opto- triac, thudée ho Opto- isolator (Iinh kién cach ly

RN

quang), loai triac ma chan diéu khien (G) thay th¢ bing
den LED, nhdr d6 cdch ly mach dién chinh vd mach diéu
khien qua mot den LED. Ky hiéu gom mot LED va mdt

triac dat canh nhau. LED

+ L.CD, viet 1at chi Liquid Crystal Display, man hinh dung e K
r . r |

. Y 4 . - _”.> ., ‘,.\r . s L ' »

tinh thé long, ing dung tinh cam quang, thiu guang cua A A

tinh thé long khi ¢6 dién dp dat vao, ding 1am man hién 1 ——

_

thi, sir dung trong thiét bi dién tir nhu may tinh cam tay.
dién thoai di dong, dong ho dién tr... Man hinh bang LCD

cang thudng duge dung trong mdy tinh (xdch tay) va thu

Opto  Triac

dung trong man hinh TV, tuy thé ¢cé mot s6 nhuge diém vé ! —
— —

vée nhin. Gan day ngudi 1a dang nghién cttu mot s6 loai

man hinh khdc thuan tién hon nhu Plasma hay cac loa ,
e RN Opto-tranzitor
khdc. Ta con phai cho xem.

Tinh thé 1ong & foai vat licu hitu ¢o ¢6 ¢du tao tinh the nhung ¢ dang long. Khi
dat vao tinh thé long mot dién trudng thi nhitng phan 1 ¢é dang hinh clip s¢
sap x€p theo chieu vuong poc vai dién truong, nhu hinh 6.2 a). Khi ¢6 dong
dién chay qua tinh thé nay, céc hat din di¢n dap vio cdc phan 1o ké trén tao ra
su sap x€p hdn loan trong thé the tich tinh thé 10ng hinh 6.2 b). Khi chiéu dnh

séng vao tinh thé long lic chua ¢é dong dién chay qua danh sdng s& di qua tinh
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th¢ 1am mat ta khong thé phat hien duge gi. Nhung khi ¢6 dong di qua tinh thé,

dnh sdng s€ bl tdn xa trén cic phan wr cua tinh thé 16ng(goi 1a tdn xa dong) 1am

— 2o Q@ Q Q Q| = ——_—L—— Tinh the long
=== 7
— > ﬂ& %\.
— _ i E) dién cue
(a) T (c) Mt phan xa

Hinh 6.4. a. Su sap x&p cdc phan 1 tinh the long khi ¢6 dién rudng.
b. Su sip x€p cde phéan (I tinh the 1ong khi cé dong dién chay qua.
c¢. Cau tnic thiét bi tinh thé long.

cho phan (r tinh thé long ¢6 dong di qua sdng choi 1en. DéE bién cde vat liéu
tinh thée 16ng thanh cdc dung cu hién thi ngudi ta thudng kep vat licu tinh thé
long viwo gilra 2 kim loai trong sudt ding lam di¢én cuc nhu hinh 6.2 ¢).

Néu 2 dién cuc déu 1a trong suot thi goi 1a kiéu phat xa. Khi chi ¢6 | dién cuc
la trong suot con dién cue kia duge pha 1 16p phan xa anh sang thi goi la kieu
phan xa.

Qua trén ta thay ban than tinh thé 1ong khong phét ra dnh sing ma né chi
truyén hoic phan xa dénh sdng v ngudn sang bén ngoai, bdi vay néd chi doi hoi
mot nang lugng cung cap rit nho da dé lam xuat hién higu tng t&n xa trén tinh

thé long.

+ Té bao quang dicn.

T¢ bao quang dién la mot dung cu ban dan hoat /////

) ) R ) o Béan dan
déng dua trén co so higu dng quang ap. T¢ bao
quang di¢n ding dé bién ning luong dnh sdng Ban dén

thanh nang lugng dién va duoe si dung nhu
mot nguon dién cung cap cho cdce thiét bi dién. Cic t¢ bao quang dién ban dan
duge ghép ndi vai nhau dé bién nang luong 4nh sdng mat troi thinh nang

lugng dién goi la pin mat trai.

CCau trdc cua t€ bao quang dién lam tir ban dan Si. Toan bo khoi bin dan dugc
dat trong vo boc ¢6 clra s6 trong sudt. Mién P va N dirge gén véi dién cuc dan
ra ngoai. Khi luong chi¢u sang 1a nho thi quan hé gitta dong dién va luong

chicu sang la tuyén tinh con khi tang luong chiéu sdng én thi quan hé nay
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khong con tuyén tinh nita. S& di ¢6 hién tuong nay la do anh hudng cta dicn
trd ban than chuyén tiep P-N(r,,) va dién trd twong duong néi Uép cua 2 mien P
va N cua diode 1. So dé twong duong cua 1€ bio quang dién nhu hinh 6.3 a). o
day nguon dong I, bicu thi sy phat xa cap dicn ti-16 trong trong & bao quang

dien do hap thu dnh sdng.

>0,
Ly
—&—
l‘L'l
o T
. I I .l,
R, [
1 i
| ISy
(a) (b}
Hinh 6.3: a. So do tuong duong. b, Dac tuyén V-A.
/ fid = [ Iy + /
T sa do wong duong ta ¢o: L, R, +ry
/ ro
ol
Tur do ta it ra: 1 = -

R . +r, +r,

Khi R, =0 thi: [/ = e
L+ |70

i / !:I’ ;

Khi lugng chicu sing yeu r, >> r, boi vay ¢d the coi I = Iy nhur vay ¢6 nghia la
dac tuyén nang lugng gan nhu tuyén tinh. Khi ting luong chicu sdng, dién tréy
ro giam xuong do do quan hé giga dong dien va luong chicu sang khong (hé 1i

tuyén tinh.
bPac tuyén V- A cua (¢ bao quang dién duoc trinh bay trén hinh 5.3b). Ung vai

mol lugng chiéu sing, dac tuyén cit truc tung tai diém tuong ting vai dong

ngan mach v ¢it iruc hodnh twong tng vdi dicn 4p hd mach.
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Pin mat o1 hay con goi la bo bién dol nang luong mat troi, thue chat la nhimg
(¢ bao quang dién i lan, duce ghép noi véi nhau trén mot dién tich 16n dé thu
dugic dnh sdng nhi¢u nhat va cung ¢ap mot dong di¢én 16n nhit. Nhiing 1€ bao
quang dién ding lam pin mat wai khong duoce dong vo riéng ré ma hd. Tang be
mat i ban dan toai P ¢é do day khd mong, nho vay dnh sdng mat trdi ¢6 the
xuyén qua nd dén gan bad mién dién tich khong gian cua chuyén tiép P-IN.
Ngudi ta dung mot vong niken bao quanh mién P lam cuc duong ¢on bdn dan

N duoc nét van cue am.
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CHUONG VII

MACH TO HGP.

1. MO PAU
Do tugng nghién cdu: Mdy dién 1, gém:

- Mach di¢n t0, mach di¢n tir gém hai chic nang chi yéu [a gia cong v xu ly
tin hicu di¢n 1.

= Thi€¢l bi vao : d6 i bién doi cdc tin hiéu phi di¢n thanh cdc tin hicu dién. Bién
doi ¢dc tin hi¢u vo cing nho thinh cdc tin hidu vo cung 16n cung ¢ap cho dau
vao.,

- Thi€t bi ra: 1a thic¢t bi chap hanh cic lénh diéu khién sau khi dugc gla cong va
xu 1y tin hiéu hodc da dang hoac bién ddi cdc tin hicu tr dang dién sang phi
dién khic.

- Nguén nang lugng: Cac may thuong sit dung nguén mot chiéu v hét sde én
dinh.

- Vo mdy: C6 hai chiic nang dim bdo do bén va do tin cay, chiu duge moi

lruong.

- Tao dang ve dep hap dan.

2. CAC CHI'TIEU KY THUAT LY TUONG TRONG THIET KE CHE TAO
2.1. Kich thudc nhd, trong lugng nhe (ciing mot chic nang)

2.2. Do tin cay cao

Xdc suat dé thiét bi dien tir lam vi¢e binh thuong theo thiét k¢ trong nhiing
diéu kién dinh trudc.

2.3. Hiéu suat cao, tiéu thu it nang lurong, gia thanh ha

2.3.1. Qud trinh hinh hoa

Vao thap ky 50 cdc hiing dua nhau nghién ciiu qud trinh nay. Qué trinh vi hinh
hoa céc cdu kién dé ticn (6 thu nhd kich thude, giam trong luong cac linh

kién dicn tr gap nhicu khé khan do gid thanh cao trong khi dé viee cdi thién
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cac dac tinh nhu do tin cay. hicu sudl 14 khong !én 1am. hon nita viéc thu nhd
kich thudc, giam trong luong cde cau kien 1 ¢6 gidi han vi khong thé tim ra
cdc loal vat liéu riéng ¢ cho timg loai cdu kicn dam bdo chat lugng dong déu

ado do dat 16i xde suat sat hong cang nhiéu.

N6 ¢6 @idi han vé phuong dién lap rip va bao gity cling cin khoang khong gian

gilta cdc phan w0 roi rac trong khi rap ching thanh céc mang dién .
2.3.2, Qud trinh nghién citu mach t6 hop. ( Integrated Civcuity — Ky hidu 1C)

Ra doi tir thap ky 70, mach 6 hop 1a mot mach dién 1 trong d6 céc phan tr
tich cue, thy dong duge ¢hé tao dong thei mot ldac cung mot qua trinh cong
ngh¢ trén mot hoac nhicu phién don tinh thé vt sau do noi mach v&i nhau bing
qua trinh cong ngh¢ dé duge goi 1a cong nghé bé mat Plasma va mach nay ¢é
thé hoan thanh mot hay nhiéu chic nang dinh trudgc nhu vay moéi phan wr ¢6
th¢ gidm nho kich thude ¢ A"= 10 %m. Hon nia giffa cdc phan (& ngudi ta
ding phuong phép cich dién dac bi¢t cho nén khodng khong gian cla cic phin
tr 1a khong ddng ké. Nhu vay bing cong nghé Plasma kich thuée ciia mach ¢
thé¢ giam nho t6i thiéu.

Vi du: Trén mot phién tinh thé ¢& vai em’ ngudi ta ¢6 thé tao ra duge hang
tram ngan phan wr trong mach IC, vi cdc phin ur cla mach ca thy dong, tich
cuc va ddy noi mach déu duge ché tao bing mot qud trinh cong nghé trén
cung mot phién don tinh the trong mot pham vi nhd do dé né ¢6 d¢ tin cay rat
cao. Hicu suat cao vi 1i¢1 kiem duge dong noi gitta cdc phdn 0, gid thanh hoan
toan ha duge do san xudt hang loat va tu dong hod mac diu chi phi ban dau rat

Cao.
2.3.3. Khéi chite ning

Khoi chie nang bao gém cde phdn 1t khac nhau [am vice dua trén céc hi¢u
ing vat ly khdc nhau.

.

Vi du: Hiéu tng tir di¢n, quang di¢n, dp di¢n va cho dén nghy nay bing cong
nghé Plasma nguoi ta chua c6 the dong thoi ¢hé tao cde phan nay trén cung
mot phién tinh the vai cde phén (¢ khde ma phai ché tao rieng biét nhung cling
vdi kich thude rat nhd d¢ hoan thanh timg chie nang mot, phéi ghép vai cic IC

trong cdc thiét bt hién dai.

234 . Vidién ue (Micro Electronic)
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Phai ghép ¢d ba qud trinh: vi hinh hoa - 1C - Khéi chie nang., goi la vi dién wr
3. PHAN LOAL IC

Cling giong nhu cdc cau kién dién W khdc ta ¢6 thé phan loai 1C dua treén ¢d
8¢ cde quan diém khice nhau, C6 thé néu tén quan diém phén loai IC nhu sau:
3.1. Quan diem cong nghé ché tao 1C

Neuoi ta chia cdc 1C hig¢n ¢6 trén thi truong lam hat loai:

- IC don phién hay con goi [a IC ban din, dé {a nhimg IC ma cic phin wr cua

né duge ché tao trén cting mot phién don tinh the. Pay Ta loai [C duge dung vt

pho bicn trén thi truong hién nay.

- 1C da phicn hay con goi la 1C lai. d6 fa IC ma cdc phan o duoge ché tao tren
mot v phién don tinh the biang mot vii qua trinh cong nghe. Loai 1C nay
thudng {t gap trén thi truong vide ché o ra ching doi hoi mot qua trinh cong
nghé phiic tap. gid thanh lai cao, ngudi ta chi dung [C ndy trong mot s6 truong
hop dic bict goi 1a 1C chuyén dung.

3.2, Quan diem thict ke IC

Khi thiét k¢ ra mot 1C s6 phan ur bao gom trong mot 1C cang lon do phic tap
cing cao doi hoi kich thude tinh toan thiét k& cong phu hién dai. Boi vay ngudi
ta can ¢d vio mac do bo i s6 phan 1 cia mach trén mot don vi dicn tich hoac
mot don vi the tich thuong goi li mic do 16 hgp dé didnh gia mie do - hién da

cua 1C. Theo quan diém niy ngudi ta chia IC [am bon mic do 6 hop sau:

- [C 16 hyp ¢ nho: SSI(Small Scale Integrated) ¢6 $6 phan wr < 50

- 1C 13 hop ¢d trung binh: MSH(Middle Scale Integated) ¢6 56 phan tu < 100

- IC 16 hop ¢ 16n LSI (Large Scale Intergrated) ¢6 50 phan ti > 100 va < 500,
- 1C 16 hyp e rat [on - VSI ¢o 50 phan tr >500

Neity nay & cic nude phdt trién ngudi ta ¢6 the ¢hé tao ra IC ¢ vai van phan
3.3. Quan diem ngudi su dung.

+Analog (tuong (u)

+Digital (S6)

Neoudl 1a can i vao nguyén ur lam viée chia 1C ra lam hat loai:
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- 1C twong ty, ky hicu 1a AIC (Analog 1C ) [i loai 1C Tam viée theo nguyen ly
tuong (.

- 1C 50, ky hicu 14 DIC (¢ Digital 1C ) 1a loal IC Tam viée theo nguyen 1Y 50,

3.4. Quan diem tinh nang cua IC

Nguoi ta can e vio muc dich sir dung cua IC trong cdc mach dién tr chia ra
lam hat loai:

- 1C chuyen dung: d6 1 nhing IC dudc ¢hé tao chi de ding vio mot muce dich,
hay cu thé do ta nhing IC ¢6 1hé thay th¢ cho mgt phin ctia mach, nguyen 1y
cta mot mdy nao dé chi dung riéng cho may do ma thoi.

- 1C pho dung: duge ché 1ao dé dung vao nhicu muc dich khdc nhau, dién hinh
ky bo khudeh dai thuat wodn vi dien w (Operational Amplilicr) ky hicu OP.AM
1 Bo Khuceh dai thuat wan vi dien wr.

4. DAC DIEM CONG NG [T CIE TAO MACH VI BIEN TU

4.1 Cong nghe Plasma (Bé mat)

Tom tat: Cong nghé Plasma la Mot cong nehe duge dp dung dé gia cong trén
bé mat cua mot phicn don tinh the stlic, nhoy ¢6 cong nghé nay ma NEUOL La ¢6

the ¢hé tao duge dong thot mot lie rit nhiéu cic phin 1r khic nhau coa mach

trén tam sdt ngay bé mat cla tinh thé silic. Ta xét cic cong doan chu yéu sau:
.41 Siroxi hoa bé mn,

D¢ 1ao ra SiO, trén bé mat coa phi¢n don tinh the Silic, don tinh thé Silic duoe
cat ra thinh timg phién mong thudng ¢ do day mm tro xuong. Chang duoc

chia thanh ¢ic o vuong wv theo yvéu cau kich

S
thuce cua mach ma cic o vuong nay ¢6 dién tich /
Khdc nhau. - A
/ R “ / R
Thong thuomg cac ¢ vuong ¢ dién tich & mm”. ‘ !

Sau do cdc phien don tinh thd niy duoe dua vio Silic ‘

moL 16 got 1a 10 oxi hod. trén thuc (€ nhict do cla
1o duge nang cao. Ngudi ta théi vio day dong khi O, dm, O, s& tdc dung vaéi
Silic dé tao ra 16p SiO, trén bé Mt cua phien Silic. Do day cla 1dp S10, nay
nEuoi ta 6 the khong ché mot cdach chinh xdce nho vice khong ché nhiét do cua

1o v luu Tuong chdy cua dong oxi long, Si0, ¢6 e diem i qud trinh oxi hod
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cang lau 16p SO, cang day nhung tinh thé Sitic khong bi an mon vi cd ¢he oxi
hod cta Silic khic han véi kim loai ¢6 nghia la cdc nguyén tix Si di tid trong ra
ngoai bé mat tac dung var O, dé tao thanh SiO, chi khong gidng nhu kim loai
I O. di (i ngodi vao trong, tic dung véi ciac nguyén wr kim loat. BaGi vy trong
qUA trinh gia cong bé mil ngudi ta ¢6 the thue hien oxi hod nhi¢u lan mé van
khong 1am hong cau tric bén trong cta tinh thé. Do nhiing dac diém wu viet ¢
trén 16p S10, duoe dung trong qud trinh gia cong cdc phan tr cua mach nhu la
mot mang che va né cd thé trd thanh mot thanh phin cua céc phan (ur cua
mach. N6 ¢6 thé 1a vat lieu cich dién gitta cdc phan i, |

4.1.2. Quung khdc

La mot qud trinh cong nghé¢ duge dp dung nhd ¢6 tac dung clia dnh sang va cic
chat an mon dé khoét phia trén bé mat tinh (hé Silic qua 16p SiO, cdc 16 hong

¢O kich thude hinh dang dinh trucce.

Cam guang
- Phit m6t 16p cam quang lén trén bé mat 1op S10-. Sio,

Chil cam quang la mot hgp chat hod hoc httu co,

né rat nhay cam v6i mol dnh sdng (tuy theo tung Si Lic

cam tinh mdi chat cam quang mi chdt nay trd nén

bén vitng hay khong bén viing khi ngam vao mot dung mot nhat dinh, sau khi

né duge chifu sdng boi dnh sdng don sac hoac anh sdng trang.
- Che mat na (Mask)

Ml na 1a duong ban hodc am ban cua hinh anh bé mat cua IC. Trong cong
ngh¢ vi dién 1, mdi cong doan thi cong thudng ¢ mot bé mat na vil khi che
cdc mat na niy lén trén 16p cam quang da pht phia rén 16p S10; clia tinh the
Silic ching thutng duge phdi chuan mot cach chinh xac.

- Chic¢u sdng:

Sau khi cdc bé mat di duge che mat na theo yéu ciu, ngudi ta uén hanh chiéu
anh sdng 1én trén cdc bé mat do, dnh sdng ¢o thé 1a d4nh sdang don siac hoac la
anh sdng trang tuy theo doi hoi clia chat cam quang.

- An mon:

Sau khi chicu sdng ngudi ta boc cdc mat na va ngam phi¢n Si vao dung dich an

mon, dung dich nay chinh 1a dung moi phit hop chat cam quang.
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Vi du: Chit cam quang ta dung ¢é dice tinh tai nhitng noi bi che 18] thi chat
cam quang bi an mon trong dung mai, con nhitng chd duge chiéu sang thi nd
r¢ thanh bén ving trong dung moi, vi vay sau khi ngam vao dung moi tai
nhiing vi tri bl boi den cua mat na chat cam quang s&é bi mon di va d¢ 10 16p
Si0, con nhiing noi khdc duge chicu sdng thi chal cam quang van bén vimg.
Sau do ngudi ta ngip bé mat nay vao mot dung dich axit manh (thuong 1a
HE). Dudi tac dung cua axit nhimg not 10 ra bé mat SiO, bi mon di va dé hé ra
¢ phia duéi la tinh thé Si. Sau qud trinh an mon ndy ngudt ta boe di 16p cam
quang va lam sach be mat, trén bé mat SiO, da dugc khoét cic 16 thing xudng
(G bé mat cda tinh thé Si tai nhitng  vi tri bi bdi den cla mat na. Vé mat
nguyén tac day la sy gia cong cdc chlm tia sdng nén ngudi ta ¢ thé khoét

dugc cdc 16 nho ¢6 kich thude ca A”.
4.1.3. Khuéch tin.

La mdt cong nghé duoe dp dung dé dua cdc nguyén 1 tap chat vao siau trong
long cda tinh thé ban dén lam thay déi tinh din dién cia nd. Sau khi thue hién
quang khac ngudi ta dua cd phién don tinh thé vao trong 10 goi la khuéch tan
bing sy khong chd gadien nhiét do va nong do cla ciac nguyén tr tap chat, cdc
nguyén tir nay khuéch tdn vao sau trong tinh thé cta ban dan tai nhimg vi tri
ma lop SiO, bi khoét boi qua trinh quang

khic goi 1a cira s6. Két qua 1a nhiing mién  Cua 50 1ao ra do quang khic

ban dan tai cdc vi trf nay thay doi dac tinh

dan dién tir N > P hoiac tr P >N, L l l l l l i SiO,
: \ |ALAAL S

Tom lal: bang cong nghé plasma ta ¢b the [0 e

ldp di lap lai nhiéu lan tr khau oxi hod dén

khau khuéch tdn. Chang ta ¢6 thé 1ao ra tai P T oihe

nhitng khu vuce khdc nhau trén tinh thé vat
li¢u ban dan Silic ¢dc ciu tric P— N - P, d6 1a cdce diot, tranzixto, dién trdg hoac
tu dien, nghia la cdc phan tr thy dong, tich cuc trong mach dién . Béing cdch
phin cuyc nguge chuyén tiép P — N ta ¢6 thé cach i vé dién giira cdc phan o
nay v&i nhau 161 sau d6 thue hién viée noi mach gilta cdc cuc cla cde phan

theo so do nguyén Ii da thiét ké trude.

Uu diem n6i bat clia cong nghé Plasma 13 ngudi ta ¢6 thé gia cong mot vi

mach chi trén mot phia.
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4.2 Cong ngh¢ mang mong (thin film)

Cong nghé mang mong trong k¥ thuat vi dién 1 [a mot loai cong nghé tao ra
mot mang mong kim loai twong doi dai rong va dong déu, ¢o chiéu day < 1
ta X¢t 2 phuong phip cong nghdé sau:
4.2.1. Plurong phap bée bay chan khong

Vat li¢u O thé khi

Chudng
¥ 1inh
Mang mong

Vat liéu mang mong
O thé ran

Tinh thé Silic

Hut chan khong ——— Gia do

Thiét bi gom mot chuong thuy tinh gan vé mat bom hat chan khong, trong
chuong ¢¢ gid 4@, gia dd nay ¢o thé duge nang nhiét do thong qua day dién
trd. Trén gid do 1d phién don tinh thé Si hoac mot phicn d¢ bat ky, ma ta mudn
tao ra trén be mat né mot mang mong. Vat licu dé lam mang mong & thé riin

dugce dung trong mot cai khay d¢ trong chudng thuy tinh.

Do chuong bi hit chan khong cao, vat i¢u rin sé thing hoa lam cho toan bo
khoang khong & trong chuong trin day khi kim loai. Hién tuong nay goi la boc
bay trong chan khong. Thong qua sot day dién trd nguoi ta ¢6 thé khong che
nhi¢t do tai b¢ méit phién bing ding véi nhiét do k&t tinh cua kim loat viya
duge boe bay. Nhu vay tal bé mat ctia phién d¢ khi kim loai s& chuyén tur pha
khi sang pha rin tao thanh mot ming mong kim loai trén bé mat phién de.
Bang phuong phip cong nghé boe bay chan khong nguoi ta ¢6 thé tao ra mot

mang mong ¢6 dién tich rong tuong dét dong déu va do day < T
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4.2.2. Plutong phdp ban phd Kator,

Mang mong

Gia do

|‘ !l‘?l L]

-

Thi¢t bi gom mot chuong thuy tinh bén trong gian hai dién cuc K va A. Phia
Katot nguoi ta gin mot vat licu d¢ tam mang mong ¢ the ran. Trong binh thuy
tinh ¢ mot gid dd, phia trén gida d& gan mot phién d€, gid do nay cing duoc

di¢u khien nhiét do bang soi day dién trd,

Dudi tac dung cua dicn truong U, cdce ion duong bay vé phia Katot véi mot (0c
do 16n dap vao bé mat Kator khién cho vat liéu lam miang mong bin ra nhiéu
cde nguyén wrhay phian wr. Nho vay biang phuong phap bian phi Katol ngut ta
cling tao duge khoang khong gian trian day khi cua vat li¢u lam mang mong.
thong qua soi day dién trd neudi ta khong ¢hé nhiét do trén bé mat phién d¢
bing nhi¢t do kél tinh cha vat licu fam miang mong. Nhu vay ngudi ta ¢6 the
tao ra trén be mat phién d¢ mot mang mong tuong tu nhu trudng hop boe bay
chan khong. Phuong phdp nay khong can bom hit chan khong cao nén gia

thanh re hon.
423 Ung dung

Cong nghé mang mong trong Ky thuat vi dién o thudng duoce dp dung dé ché
tao ra ¢ic mang noi mach hoac dung dé ché tao cde phan o thu dong. Vi du
nhu dé tao ra dién (r& ming mong. hodc trong mot s& truong hgp dac biét nd
(a0 ra MOl mang xoin dé tang tinh di¢n cam. Cho dén nay viée dp dung cong
ngh¢ mang mong d¢ tao ra cac phian 1w tich cue cda mach nhu diot, tranzixto
con it nhiéu han ¢hé vi cde linh kién nay thudng ¢é tin s¢ khong dn dinh,

khong dong nhat.
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4.3. Cong ngh¢ mang day (thick film)

Cong nghe mang day la mot loai cong ngh¢ duge dp dung dé ché tao trén bé
mat phi¢n don tinh the Si hay mot phién d€ mot mang vat lcu ¢6 do day nim
trong khoang tir 1y dén 10, Vat lieu dé ché tao mang day thudmg 13 cdc hop
chét ctia cdc kim loai khidc nhau va ¢6 cdc dién trd suat khidc nhau. Trong cong
nghé vi dien tr vt licu diing lam ming day thudng duge ché tao dudi dang
keo va d¢ trong tuyp.

Cong nghe ¢h¢ o ra cdc mang diy chinh la ¢cong nghé in ludi song nd ¢é do
chinh xdc cao hon. Cong nghé mang day duge dp dung dé ché tao ra cac phin
wr thy dong, cdec mang ndéi mach, ¢6 vu diém [ dé Jam, ré tién. Nhuge diém 1

Kich thudce 16n boi vay né chi duge dp dung dé ché tao cac 1C ¢ nho
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. Thuc hanh dién & dién tu — Tran Thé San, Nguyén Ddc Phan. Nha

xuat ban Da Nang.

Ky thuat mach dién tir - Pham Minh Ha. Nha xuit ban Gido duc.

Ho tranzitor va diot, 1y thuyét va tra ciru — Chi Thanh. Nha xuit ban
Thong tin.

Pién tir can ban - D& Thanh Hai. Nha xuat ban Thanh nién.
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Chiu trach nhiém xudt ban

Gidm déc : NGUYEN VAN THOA
Téng bién tip : NGUYEN THIEN GIAP

Bién idp, stta bai : BAN DIEU KHIEN DIEN

Trinh bay bia : TRAN HOANG TC
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In 1000 cudn, In tai nha in Khoa hoc va Céng nghe

S6 xudt ban: 28/256 XB- QLXB. S& trich ngang: 93 KH/XB
In xong va nop lwu chiéu quy I ndm 2003
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