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LOT NOL DAU

Khoa hoc tng dung phdl trién dem lai cho con ngudi ngdy cang nhiéu
thiét bi hién dai va cdc thiét bi dé da gidp cho cudc séng cua con ngudi
thém sot dong, trong d6 chiée ampli ciing tro thanh mot “nhu cdu™ dé
dap ing meng mudn thudng thie am nhac cia moi nguoi.

Tuy nhién, trudc su d6i mdi cong nghé lién tuc nhu hién nay, chiec
ampli cia ban ¢6 thé cin nang cap hoac lap rap thém thiét bi dé phit hgp
véi thai dat. Ban sé bat dau nhu theé nao?

Ban hiay doc va thuc hién theo caw chuyén cua chiang toi nhé!

Cau chuyén dién ra gita mot thg dién tr va mot anh thanh nién trong
lang qua viéc lap rap va nang cap chiéc may nghe nhac. Véi ki€n thic
va kinh nghi¢m, ngudi thg dién t s& hudng dan ban va anh thanh
nién timg bude thue hién d timg bod phan dé chiéc ampli caa ban hoan
hao hon,

Bang 160 vi¢t d6i ddp nhu mot cau chuyén, cudn sach thuc sy dem lai
nhing kién thic co ban nhat, cach 1am cu thé va thuc t& nhit dé ban doc
6 thé ap dung vao thuc tién.

Nha xuat ban Giao thong van tai Xin tran trong gidi thi¢u cung ban doc!

Nha xuit ban Giao thong van tai

")



Trong mot ngdi kang bé nhd ¢6 moét anh the dién ta nhicu kinh nghiém
tén 1a Kién, moi ngudi trong lang hay goi 1a Anh Kién. M6t anh thanh nién
khac chiu choi sanh diéu tén la Thic.

Cau chuyén cua Anh Kién, Anh Thite déu xoay quanh van dé am thanh,
am nhac va nhimg chiéc mdy nghe nhac.

Chiing ta cing theo d6i xem cau chuyén cia ho thé nio nhe!



BUGI BAU GAP GO

Anh Thuc: Anh Kién oi! Day chua? Mau len!

Anh Kién: A! Chao anh Thitc. cé chuyén gi ma sdng sém anh di goi t6i the
ha? Chic dém qua con tivi cila anh lan ding ra lam hong mat tran bong
d4 ngoai hang Anh chd gi? Vao day lam chén nudc cho tinh tdo cdi dé.
MGi sang som ma!

Anh Thite: Khong, khong! Céi tivi anh slta cho em tr nam trudce tdi gid van
chay tét. Hom nay 1a chuyén khde cd. Em nghi suét ¢i dém qua r6i. Lan
niy em phai quyél cho lio hang xom ay biét tay. Em cay lam. tdc lam.

Anh Kién: A\ tir tir ndo cau. Cé gi thi chiing ta cting vao nha ban tinh 1oi ¢d
thé¢ sang nhi 6ng ldo hang x6m thuong luong. Toi thay cau nhw ¢6 Ia
d6t 1a Khong 6n roi. The nha ldo hang xém di fam gl cau nio? Su thé ra
sa0 cau k€ lai 161 nghe?

Anh Thite: Khong! Thue ra thi 3o chang lam gi minh. Nhung tuén trude
lio ¢6 bé vé bo dan am thanh to ding, ¢6 dau may cyc ¢o, hién dai lam.
Em ngé qua hic nha ldo dang vin chuy¢n nhin ciing thay da roi.

Mi nha 130 &y mua céi gi thl mac xdc lao. Pang nay, cdi b dan cua ldo
Mo to qud. Vang vong ca sang nha em. N6 ¢ir.. Gynh... Gynh lam em kho
ngu. Ma nha em chi ¢6 moi con cil xét hai chuc odt ngdy trude em phai
déi mat hai dan lon thi 1am sao dich noi véi bd din nha ldo ay day. Bay
gits virt di thi 1iéc. giit lai thi... Ma hién gi& em cting khong ¢6 du ticn de
mua dan am thanh mai.

Phen niy em quyét dinh. nho anh lap cho mét bo loa that 16n dé dich lai
ho dan nha tay hang x6m. Anh thay cé duge khong?

Anh Kién: Suo cau lai nghi vay. Thoi thi viéc ngudi ta mo dai to cing la
chuyeén... ngodi dudng. Minh cling nén d¢ ngoai tai. Néu ciu da ha quyet
tam roi thi 161 s& gitp d& dé ciu ¢6 bo am thanh cho theo kip vai
thoi dai.

Cho kip thoi dai dity nhé. Khong phai la d¢ choi lai nha 180 6ng hang
x6m dau. Nhung cau nén nhé la s& vat vi lam d6. Néu di thco ma khong
dén dich thi khong duge dau.



Anh Thirc: The a? The thi t6i goi anh 12 citu tinh cho 164 duge réi. Cam on
anh! The em hoi khi khong phéi, liéu bo 4m thanh d6 hét bao nhiéu, dé
em vé con li¢u? Nha em cdn mdy lita gh mdi 16m...

Anh Kien: Dimg lam the! Ga cha cau dé cho bi xd chim séc. Ban hét may
dan ga di dé choi am thanh thi chic ba xa nha cau sé& cho cau vi toi nghe
thém mot {oai am thanh nita &y chid? Toi bdo nay! Ga thi cd dé nuoi,
Thinh thoang minh nhat qua trimg. Tich tiéu thanh dai. Ching bao lau
minh $€ c6 bo am thanh hop thai dé nghe.

Anh Thic: The hd anh. Thé thi 161 qud. Nhung anh ¢6 thé “bat mi” cho em
bi¢t cdch anh lam nhu thé nio khong? Em néng long ldm r6i. ¢t nghe
ti€ng nhac nha ldo hing x6m vang sang 1a em chiu khong néi.

Anh Kién: C binh tinh. Viéc ddu tién 1a ciu phai rén luyén tinh kién nhan,
khéng duge néng vor hap tap. C6 tic phong lam viéc gon gang ngan nap.
Toi khong 6 nhicu thot gian nén 161 sé hudng dan cau lip mot chice
may ampli cho vira tim.

Anh Thite: Oi gisi' Anh oi! Lam sao ma em ty lap duoe. Ping I ngly
trude ng cu ¢6 cho em di hoc ti dién tir co ban nhung 1au réi. mua gié
lam troi sach hét chit nghia. Dén cdi tivi dé xem em cdn ching stra ndi
moi khi hong hée thi ndi gi dén 1ap mdy 4m thanh co ch.

Anh Kién: Khong sao! Nhing kién thic co ban d6 dit ¢6 quén thi cau van
¢6 mot s6 nhimg khai niém vé dién. NG s& rat hiru ich. Tuy vay 16i s& bd
sung vao thai dieém thich hop. Chéc chin cau s& 1am dugc bd am thanh
cho minh ma. Mdy bom nuéc chay ddu diézen cau con sta duoc thi
khong ngai gi dé 1ap dugc cdi ampli.

Anh Thue: Alv vay la boi vi ngay xua di hoc nghé di¢n khéng vio nén em
mdi chuyén sang [am nghé mdy bom.

Anh Kién: Khong sao. C6 the thoi diém cau hoc chua phu hop. Vi ca tay
ngh¢ co khi clia cau rat hitu ich dé. Dién tr va co khi luon 1a ban cua
nhau ma. The thoi nhé, gi toi phai di lam. Hen cau t6i nay, dn com xong
chiing 1a bt tay vio vicc.

Anh Thire: Chao anh Kién, t6i nay em s& dén nha anh sém!



BAI HOC PAU TIEN: CHUNG LOAI TRANSISTO

Anh Kién: The nao? Com nudc gi chua ma sang sém vay? Dan ga vin khoé
chi? Hay céau lai cho bon ching di cho réi.

Anh Thite: Khong anh a. Em ¢6 ra chg nhung khong phéi dé ban ga. Em ra
chg la d&€ mua quyén v, cdi bit nay va... ca géi tra thom nay nita dé anh
em minh udng.

Anh Kién: Oj thé thi 16t qua! Chiing ta pha tra di dé con bét tay vao bai hoc
dau ti¢n nhé. Diéu ddu tién cau cdn hoc ta linh kién transisto. Con nhimng
linh kién thu dong nhu dién trd, tu, cudén cam chic ciu van con nhé chu
ha?

Anh Thire: Ving em vin nhd. Nhung vé “Tang-gi-to” thi 10 md 1am. Hinh
nhu né ¢ 3 chan dé khuéch dai thi phai.

Anh Kién: Khong sao! Thé 1a t6t roi. Ma thudng thudng thi ngay trude céc

‘cau hoc khong dugc ky 1am vé transisto. Nhiéu ngudi goi né bang cic
tén khdc nhu con Tran hay con Béng hodc con So... Thoi thi ching ta
cut goi no 1a con Béng bidn dan cho tién.
Transisto ¢6 nhi€u loai do nhidu quéc gia san xudt. Vi viy ma tén tudi
cta né ciing nhiéu 1lam, khéng biét hét dugc. Theo tiéu chudn ciia Nhat
Ban san xuat thi transisto duge danh tén gém cd chir 28 ¢ dau va mot
chir cai & dang sau chi chiang loai ¢ta né. Chit A va B chi loai transisto
thuan, chit C va D chi loai transisto nguge. Vi du 2SA... va 25B... chi
loas transisto thudn, Con 2SC... va 28D... chi loai transisto nguoc. Loat
transisto thudn trong k¥ thudt duge ky hiéu 1a PNP va loai ngugc
dugce k¥ hi¢u la NPN theo nhu cau tao cia nd.

Anh Thirc: The thi em hiéu réi! The nay nhé! A-B-C-D hay 1a 2SA-2SB-
25C-2SD twong duong vé Thuan-Thuan-Nguge-Nguge va tuong
duong vé PNP-PNP-NPN-NPN

Anh Kién: Day nhé! Ai bao cau diu dat nao?



Anh Thire: Thé nhung con con $6 phia sau 1a gi dé hé anh? C6 phai s6 cang
to thi con transisto dé cling cang to phai khong ha anh?

Anh Ki¢n: Khong, khong! Néu vay thi cang ngdy nguoi ta cang san xudt
cdc con transisto ngdy cang to ra hay sao. Nhu vay thi chang mady chdc
ngudil ta san Xuat cac con transisto ddi mai s& 1o bing cdi néi com dién
mat. Thuc te thi cic con transisto doi méi san xuat thudmg cé kich thudc
nho hon cdc con transisto doi i nhiéu 1an nhung van dam bao tinh nang
nhu cdc con transisto thé hé cii. Céic con s& phia sau hang k¥ hiéu ching
loai dé chi thong s6 k¥ thuat cia con transisto dé. P& bidt dwoc thi nhat
thiét phai ¢6 cudn sdch Tra ctu transisto. Pay 1a mdt trong nhiing cudn
tra ctru do.

Anh Thife: Chao 6i! Em tudng don gian, ai ngd no lai lim loai dén nhu vay.
Toan chi¥ la chid 1i ti the nay thi 1am sao nhd hét duge héd anh?

Anh Kién: Biing roi khong thé nhd hét duoc. Chi nhé duge mot s6 toai ma
minh hay sir dung thoi. Tuy vy thinh thodang van phai gid sach tra cu lai.

Anh Thuec: Thé thi minh s& ding Td-rang-si-16 dé lam ampli thé nao ha anh?

Anh Kién: Khong duge néng voi nhu vy, Mdy ampli ¢6 ¢dc con transisto
lién két tap hop lai thanh hé théng. Mot con transisto thi chura lam an gi
duge ca. Nhung cau phadi nam that vimg vé con transisto nay thi méi
dugc. transisto thuan va nguge cd ky i¢u nhu thé nay (hinh 01).

C C
B B
E E
Transisto Thuan Transisto Nguac
PNP NPN
Hinki {14

Anh Thuec: Trong cang giong nhau quéa diy nhi. Néu khong dé ¥ cdi miii tén
quay vao trong hay quay ra ngoai ¢ chan ¢6 chit E. Hinh nhu chan dd cé
tén 14 E-mé-ti ¢6 phii khong anh?

Anh Kién: Chan E-mi-to. Chan ¢6 chit C la viét tat cua Co-1¢ch-to. Con
chan B la vié1 tat ¢l chir Base.
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Anh Thire: Tat nhién! Néu em khong nham thi chan Base dé chinh 1a chan
diéu khién. Cho mot dong dién rit nhd vao né thi s&€ dugc mét dong dign
16n hon & chan C ¢6 phii khong anh?

Anh Kién: Dung vay! Tri nhé cOa ciu khong toi dau. Vay fam th¢ nao dé c6
duofc dong dién nho ¢ chan B?

Anh Thue: Di nhién Id em van ding cédch cia may nha bic hoc ngay xua:
dé 13 ding mot con trér d€ han ché ddng tir nguén dién nao dé. Kiéu nhu
th€ nay. (hinh 02)

Pé ¢é duge mot dong dién rdt nho, vi du 10 microAmpe thi em s€ dung
mot con trr ¢6 tri $6 la... Xem nao. Mudi hai von chia cho 10 micro

Ampe thi duge... mot triéu hai tram ngan.

+ +12V

Hinh 02

Anh Kién: Thoi duoc réi. Dung la dan buén ga. Cau tinh nham nhanh the.
Nhung thigu mot dic¢u [ tri s& dién trd thap hon nhu vay mot chat.

Anh Thite: Sao ha anh, em tinh sai a!

Anh Kién: Khong. Cau khong tinh sai nhung thi€u. Cau quén mat la giita
cuc B va E clia transisto ¢ mot dién dp phan cuc. Dién dp nay vao
khoang 0,6V véi loai transisto ché tao bang chat Silic. Con d6i véi loal
transisto ¢4 ¢du tao bang chat Giecmani thi dién dp phan cuc BE chi ¢6
0.2V thoi.

Anh Thie: Oi trdi! Hét ABCD 16i Thuan thuan Nguoe nguge t6i PNP PNP
cho téi NPN NPN. Nay lai 101 ra loai Giecmani v6i Silic. That 1a nhiéu

th v¢ cai con transisto niy qua!
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Anh Kién: Khéng sao, cho dit 1a loai nao thi phan cuc BE cua cic con
transisto cung loai déu giéng nhau vi vay ta rdt dé tinh todn. O day 1a
dung loai transisto 2SC1815 nén ¢6 phan cuc BE 13 0,6V. Vi vay phép
tith cua anh s& 1a: (12V - 0,6V)/ 0.00001A. Ta duoc 1150000Q. Né
khong khde gid tri ciu tinh ta mdy. Tuy vay gid tri s& c6 gid tri khdc néu
cdu khong ding nguén +12V ma ding mét di¢n 4p thip hon.

Anh Thuc: Vang! ding vay! 0,6V chac ciing khong 16n so véi dién ap 12V,
Nhung néu em diing nguén 1,5V thi chic 13 ¢6 van dé. Nhu vay néu em
dung nguon cung cdp la 100V dé phan cuc cho transisto thi chac khoi
phai tinh dén sut 4p BE anh nhi?

Anh Kién: Cing duoc! Tuy nhién 12 wy timg trudng hop thoi nhé! DE bidt
duoe con transisto 2SCI815 ¢6 thé khuéch dai dong dién dwoc bao nhiéu
thi dung mot cdi dong ho do miliampe dau gilta chan C vi nguén +12V
(hinh 03).

. ? +12V
mA

NPN 2 SC 1815

Hinh (3

Xem trén mat déng ho kim chi thi chi 1.5mA. Nhu vay con transisto
25CI815 da cho dong dién 1.5mA di qua nhd mét dong dién
I} microAmpe. Ngudi ta goi d6 1a Heé s6 khuéch dai dong. He s6
khuéch dai dong duge ky hiéu bing mot diu Lam-da. Tuy vay vi né
khong thuan tién nén ngy nay ngudi ta ding k¥ hiéu hFE dé biéu hién
gld tri nay.

Anh Thic: Vang em hiéu roi. Cif cho mét dong dién nho vao cue B thi tai
cuc C. em s€ duoc mot dong dién ldn hon 150 lan. Vi du em cdn 150mA
o cuc C thi em dung 1mA cho qua cuc B.



Anh Kién: Tu tir chit cau. Hé s6 hFE & cdc loai transisto chénh 1éch nhau rat
nhi¢u. Khong phai chi [3 150 dau. Con transisto 2SC1815 ¢6 hFE 1a 150
nhung con 2SC828 lai ¢6 hFE t6i nhitng 250. Va loai transisto 25C2581
lai chi ¢ 25 1an thoi.

Anh Thitc: Vang! tic 1a cdc loai transisto khdc nhau ¢6 hé s& khuéch dai
dong khéc nhau chir gi. A ma loai 28C2581 12 cdi ndo ay nhi. C4i nay a?
Hinh nhu cdc loai transisto cang to thi hé s6 hFE cang nho thi phai.

Anh Kién: Ding roi. Thudng thi cdc transisto ¢6 cong suat 16n ¢é hé s6 hFE
nho hon cic loai transisto ¢6 cong sudt nho.

Nhung bay gidr da khuya réi. Dé ngay mai chiing ta tiép tuc nghién ciu vay.
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BUGI HOC THU HAI: HE SO KHUECH DAl DONG

Anh Thirc: Chao anh! Hom nay em ra chg trdi mua mdy con transisto vé
thuc hanh. Ba bdn hang thay vay lién gidi thi¢u luén mot loai déng hé
van nang hién dai nhat hién nay. N6 ¢6 kha ning do duge ca hFE cua
transisto luon anh a! Thay ciing khong nhiéu tién 1am nén em mua luon.
Anh thdly cdi dong hé van ning ndy em mua cé duge khong?

Anh Kién: Kha kha! Hay lam. Loai déng hd van nang cé kha nang do
duge hFE hién nay rat phé bién. The cau da thir dung chua?

Anh Thac: Vang, em dia thir r6i. Thuén tién Jam anh 4. Trén mat déng hé da
6 sdn may 16 cim. Chi cdn cdm ding loai transisto vio ding chan cla
nd la kim dong hé chi ding tri s6 hFE trén thang do. Nhung vin d¢ 1a
lam sao dé né khuéch dai duge day?

Anh Kién: Thi ding 1 chuyén clia ngay hom nay chiing ta s& ban. Ching ta
bat ddu bang mot mach dién co ban nhat nhé. Cau xem day!

Anh Thiic: O céi hinh nay quen quen! Hinh nhu ngay trude em duoc hoc réi

{hinh 045},

+12V

1M am

£®{F—

Hinhi (M

Anh Kién: Chac 12 nhu vay! Day 1a mach khuéch dai don gian nhét cua
transisto. C6 thé néi 1a khong thé don gian hon duge nita. DE toi kidm
tra kién thiic cua cau ty chat nhé. ThE theo cu thi dién 4p trén hai ddu

dién tr¢ 1 Megadm 1a bao nhiéu?
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Anh Thirc: Bing 12V chit con bao nhiéu. A... tir tir dd nao! 12V trir di 0.6V
cua BE thicon... 11,4V c¢é phai khong anh?

Anh Kién: Dung vay! Vi thé ta khong khé khan gi dé xdc dinh duge dong
dién di qua cuc BE cula transisto. N6 sé bang 11,4V chia cho | Megadm.
Ta sé duoc.... 11,4 MicrocAmpe hay la 0,00001 14 Ampe.

Tém lai Ib = 0.0000114A. Thé cdn dong dién & cue C chac cau biét chui?

Anh Thic: Thi 16 qua anh chang bao né bing dong qua cyc B nhan vdi
hFE 12 g)! Van dé chi 12 con s6 & qud nén em khéng nham ra dugc thoi.
Nhi em toan tinh chuc tinh tram chd ¢6 bao gid em tinh khong phay
may qua tring hay khong phay may con ga dau?

Anh Kién: Cing khong nén vat va nhu vay. Mot cdi mdy tinh nho s€ giip
chiing 1a tinh dugc con $6 nay ma. Xem nao 0.0000114 nhan voi hFe
bang 150 bing... do

0,0000114Ampe x 150 (hFE) = 0.00171A
Thoi thi et cho tron ta 1.7 miliampe. Va cdi dong 1,7 miliampe nay sé di
qua dién trd 3,3 kiloom dé vé ngudn 12V, Va né tao nén mot sut dp trén
hai dau dién trd bing
0.0017 Ampe x 3300 6m = 5,61V

Anh Thite: Vang dién dp ocuc Cla 5,61V

Anh Kién: Khong. khong! Dién dp 5,61V 1a tinh ti hai ddu dién trd. Vi mot
diu dién tré duge ddu véi nguon 2V nén cue C cia transisto chi con:

12V - 561V =630V
Ngudi ta goi no la dién dp tinh. Con bay gio khi to1 dua mot dién dp xoay
chiéu qua mot ¢di tu v cuc B cua transisto thi xay ra chuyén gi nhi?

Anh Thirc: Thi & Lim cho dong dién Ib thay doi. Dong b thay doi s€ lam
cho dong Ic thay doi theo.

Anh Kién: Chua da! Phai néi 16 1a dong Ic thay déi bang 150 lan dong Ib.
Mot tram nam muci ¢ day 1a tri 6 hFE.

Anh Thire: Va thé 1a dong Ic thay ddi s& tam sut dp trén dién trd 3.3 K cling
thay doi?

Anh Kién: Cau chi duoc cii... thong minh. Va dién ap thay doi dé s& 16n
hon rdt nhiéu dién dp cuc B cua transisto. Tuy vay kiéu mach nay ¢6 rat
nhiéu nhuoc diém nén nd it duge st dung trong thuc tién.



Anh Thire: Oi gioi oi! Hét ca budi 6i ciia em hoc bao nhi¢u thd xong réi

anh bao né ¢6 nhi¢u nhuge diém, khong ding duoe.

Anh Kién: Khong, t6i khong bao 13 né khong ding dugc, ma 1a kha nang su

dung han ché. S& ¢6 lic cau duge ding cdi mach ndy ma. Cai mach nay
¢6 nhuge diém 13 tri $6 hFE cua transisto lai thay déi theo nhiet do,
khong on dinh nén hé s6 khuéch dai ciing thay déi theo. Hon nira, dién
dp vao cyc B cua transisto phai rdt nhé néu khong né s& 1am méo tin
hi¢u ra. Hom nay t6i chi muén cau hiéu khdi niém vé chuyén dong sang
ap nhu the nao thoi.

Mot dién dp nho thay déi s& tam mot dong dién thay déi nho. Dong dién
thay doi nho d6 duoc transisto bién thinh mot dong dién thay déi 16n.
Dong dién thay d6i [6n s& tao nén maot sut 4p 16n. Sut ap 16n do tao nén
mot dién dp 16n. Ngudi ta goi chung 1a sy khuéch dai dién 4p.

Anh Thife: Thi ra su khuéch dai ciing khong phic tap 1dm anh nhi. Vay c6

con kieu ndo 16t hon kiéu nay khong?

Anh Kién: C6 chi! Cau vé nghi di, mai ching ta ti€p tuc nghién ciiu loai

mach kKhuéch dai transisto méi duge st dung réng rai hon.



BUGI HOC THU BA: MACH KHUECH DA

Anh Kién: Thé nao? Tdi qua ngu ngon chd? Hay lai am Gc vi cdi mach vita
nghién cu xong lai khong duge mang ra lap rap?

Anh Thiic: Thi anh thily dé, cm di chuan bi méy con transisto ca bao nhiéu
dién trd nita ma chua duge tré tai han thi€c. Hy vong hom nay em sé
dugc rap mdt car mach.

Anh Kién: Thé thi ching ta bat tay vio viéc nhé. Hom nay la mot mach
kiéu nay (hinh 05).

Kiéu nay dugc dung khd rong rai va c6 do 6n dinh kha t6t. Nhung trude
hét minh day cau cdch chia dién dp cdi da.

* + +12V
10K

ﬂﬁa

Hinh 05

Anh Thire: Sao lai phai hoc chia dién dp hd anh? Cii d6 cir ting dinh ludt
Om vao la xong chi cé gi ma phai hoc?

Anh Kién: Khong han 1a nhu vay! Diéu d6é ding nhung khong nhanh. Gia
st tor muon ¢d 2V tlr dién 4p 12V thi to1 s€ col nhu 1K tuong duong 1V.
Nhu vay 16 chi can 1y mét con trd 2K néi 1iép véi mét con tro 10K,
bi¢n dp ha trén con trd 2K s& bang 2V.

Anh Thife: Tudng gi. Thé thi em ldy cdi 20K néi tiep vdi cdi 100K i dau
viao nguon 12V. Sut dp trén dién tro 20K s& 1a 2V? Ciing wwong tu
nhu vay thi cap dién tré 200K va 1Me ciing chia dwge dién ap 2V. Qua
don gian!!!
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Anh Kién: Thoi tr tir chit cau. Ciing chi tuong doi thoi. Néu cau chon élaflp
2Me va 10Me thi 6 1he cdi dién dp dé khong ding duge. Vi cau con
phai tinh dén di¢n dp dé bi sut do cip ra cic mach dién khac. Hon nira
nguoi ta khong san xuat dién trg 2K hay 20K hay 200K bao giy ma chi
¢ 2.2K v 22K cling nhu 220K théi.

Anh Thic: Hod ra anh dinh néi dén hai cdi dién tré dau vao cuc B & hinh 05
chur g1? The dong Ib cha transisto khong lam sai gi tri d6 di a?

Anh Kién: Bring li ¢6 dnh hudng nhung 1a rit nhé. Vi dong Ib chi vai chuc
tGi vai ram uA thoi. Vi vay ma n6 sai s6 khong dang ké. Nhu vy cau
bi¢t dién dp tai cuc E cla transisto chat.

Anh Thire: Cii d6 anh khong phai hoi, mi em ciing chang cdn tinh. N6 la
LAV VI 2V cue Barir di 0,6V sut dp BE ta s¢ duge 1 4V.

Anh Kién: Khi [am! Vay v6i 1.4V dé 161 Lip mot cdi g 15K thi thir hoi

dong dién tir madt di vao cuc E s& [a bao nhiéu?

’ | +12V
10K|j 4,?K|j 5|V
C

(=

Tai
100K

Hinh (6

Anh Thic: Ving the thi em coi nhu dién 1rg 1,5K 14 1.4K di thi... t&n ten.
Coi nhu dong dién vao cuc E ca transisto 1h ImA tron xoe. Hayv li cu
thé hon & 0.001 Ampe.

Ue/Re=le

Anh Kién: Hoan ho chic do nay ba xa lude nhiéu trimg vit 1on cho cau an
buoi sing hay sao ay. Dién trd Re ¢6 thé 1ay tri s6 khdc 1thd hon hay cao
hon dé cho dong e I6n hon hay nthd hon ImA. Tuy vay minh ciing quan
tam lai h¢ s6 hFE. Vi khi tang dong e thi dong thai dong Ib cing ting
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theo. Néu dong Ib 16n qud sé lam cho Ub bi sut theo. Ih liic nay s¢ bing
le chia cho hFE. Cu thé & mach nay i
ImA/150 = 0.0067mA 1b = ,0067mA

Anh Thac: O the tai sao dong Ie lai cit 1a ImA nhi? Sao nd khong tang
Ién nhi?

Anh Kién: Tang lam sao duge. Néu dong Te tang 1én thi sut 4p trén Re ciing
tang lén. Sut ap Re tang khién cho di¢n dp Ue tang cao hon ca Ub. Th¢
la dong Ib bt giam xuong. Dong Ib giam xuéng thi dong le ciing giam
xuong theo. Va két qua la dong Ie luon gilt 6n dinh. Ngudi ta con goi cdi
trd Re nay la ad hoi tiép dong day. Cing tuong ty nhy vay néu dong le
giam xudng.

Anh Thire: Vi thé¢ ma anh khuyén em khong nén dang cap dién tré 2Me vi
10Me dé chia dién 4p chd gi? The dong dién tir diém mat di vio cuc E
s¢ d dau?

Anh Kién: Thi dai da 6 12 di ra cyc C chit con sao! Chi mot phan nho la di
ra cuc B thoi. Phdn nay 6 the bo qua vi rdt bé.

Anh Thic: Thé thi em biét r6i! Anh s& ché bién cii dong dién d6 thanh dién
dp bang cdch cho nd sut qua dién tr 4,7K cha gi? Nhu vay dong 1mA
chay qua dién tro 4.7K s€ duge sut dp hai dau 1a 4,7V,

Anh Kién: Dang vay. Dién trg 4,7K & cuc C cua transisto nguoi ta goi 1a
Tra tai. Ngudi ta chon tri s6 Trd tai sao cho dién dp & cuc C so vdi mat
cd gia trl cao hon mot nua dién dp nguon cung cap. Nhu viv mach sé
hoat dong hid¢u qua nhat.

Anh Thirc: The [a sao ha anh? Khong chon gid tri dién trd Re dé ¢6 dién dp
cao hon hay thap hon nhu thé dugce a?

Anh Kién: Co chir! Nhung chi trong trudng hgp dac biét ma thoi. Chon dién
dp cuc C hay con goi la Uc bang hon mira dién dp nguon thi dién dp Uc
¢ thé thay doi tir Nguon Vee t6i khi gan bang OV. C6 nghia 1a dién dp
cuc C ¢é the thay doi tir 12V néu transisto khong dan di¢n va xudng dén
I hoac 2V khi transisto dan dong bdo hoa. Nhu vay, t6i cé thé [ay duoc
tin hiéu ¢ bién do bién déi téi ... xem nao 12V irir di 4V con 8V. Nhu
vay, mach nay c¢6 kha ning dua ra tin hi¢u tdi 8Vdd.

Anh Thire: Vang, c¢di pid tri 8Vdd 1a dién 4p lén nhat giita hai diém cao
rhat va thap nhat cua tin hi¢u phai khong anh?
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Anh Kién: Piing r6i. Tuy vay. ngudi ta thuong khai thiac mic thip hon dé
dam bao cho tin hiéu ra khoi bi méo dang. Mach nay chic chan ta dat
dugc bién dé tin hiéu tdi 6Vdd ma van dam bdo tin hi¢u khong bi méo.
Nhu vay dién dp cuc C ¢6 thé bién dong tir 4 161 10V.

Anh Thire: Vang dé dién dp cuc C bién dong tir 4V t6i 10V thi dong dién
cuc C s€ bién dong ur... Cha em khong nham duge réi. Gia st Re 4,7K
la 5K di thi...

(12V - 4V)/5 KQ = 0,0016A
(12V-10V)/5 KQ = 0, 0004A
0,0016 A - 0,0004A = 0,0012A
Nhu vay dong Ic bién dgng 1a 0,0012A. Nhung né ¢6 ¥ nghia gi chua
nhi?

Anh Kién: C6 y nghia chit! Cau mau quén vay? Dong Ic ciing chinh 13 dong
Ie ma! Khi dong Ie bién doi thi dong Ic mdi thay déi theo chir! Su bién
doi dong d Ic 1a do Ie bién déi day!

Dong Te bi€n doéi nhu vay (hi duong nhién dién dp le ciing bién ddi theo.
Vi dong dién bién doi 1a 0,0012A dé chic cau khong khé xdc dinh sut
ap trén djén tré Re ch?

Anh Thire: Vang cdi d6 thi em hidu. Nhu vay sy bién déi dong dién 0,0012
Ampe d9 s khi¢n cho dién dp Ue bién déi mot luong bing... Theo dinh
luat Om thi U = I x R. Nhu thé 1a khoang 1.8Vdd.

U=1Ie x Re >>>0,0012 x 1500Q =1,8V
O thé thi dién 4p bi€n dong nay 16n hon ca dién dp Ue a7 Lic ndy minh
tinh chi ¢6 1,4V thoi ma.

Anh Kién: f\‘y chét! Khong phai nhu vay. 1,8V 1a dién 4p bién dong dinh 16i
dinh. T 12 mifc cao nhit va thap nhét thoi. Tac 12 né bién dong lén
xuong 0.9V quanh gia tri trung binh.

Gia tri trung binh liic ndy ching ta c6 1.4V. Vi vay Ue ¢6 thé bién dong
ur 0,5V a1 2,3V.

1,4V -09V =0,5V

14V + 09V =23V
Thé cau khong thiy dicu gi thi vi & day nita 4?
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Anh Thire: Khong. Em chang thiy gi hon thé nia.

Anh Kién: Cha! Hom nay vat va qud nén cau cing mét roi. Cau phai biet
rang tai sao Uc lai bién dong chi! Ue bién dong 1a do Ub bién dong do!

Anh Thire: A! Anh n6i lam em tinh ca ngu. Dién dp bi¢n dong & cuc E bang
luon dién dp bién dong cuc B. Tuy vay dién dp cuc E ludn thap hon cuc
Bla0.6V.

Anh Kién: D6 dé! Dién dp bién dong cuc B sé 1a 1,8Vdd. Bang luén dién ap
bién dong tai cuc E. Nhin tong thé lai thi su bién dong dién dp 1.8Vdd
tai cuc B thi ta duoc su bién dong 1a 6V tai cyc C. Mach nay ¢6 h¢ s6
khuéch dat 1a: 6V/1.8V = 3,3333.. lan.

Anh Thire: Of trod 0! C6 nghia la ¢ cho mot tin hi¢u vao cuc B thi ta &
duoe tin hicu 1dn gdp 3.3 1an nhu vay ¢ cuc C?

Anh Kién: Tir tir chi cau! Tin hiéu vao & day chi nho hon 1,8Vdd thoi nhé.
Né&u dua tin hicu vao lém hon la khong 6n dau. Tin hiéu ra s¢ 16n hon
6Vdd va bién dang, khong con giong tin hiéu vao nira.

Anh Thirc: Vang em cing chua hiéu hét vé cdi mach nay nhung muén roi.

D¢ mai anh nhé. Em vé day!
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BUBI HOC THU TU: MEO TRONG KHUECH DAI

Anh Thire: Chao anh Kién. Em ¢6 lang trd mdi mang sang anh em minh
clng pha uéng. Chiing la chi¢u nay rdi rii, em mang con transislo ra lap
thu. Em dang mot qua pin 9V d¢ cip nguén va tinh lai i s6 cho phi
hop. Sau d6 em... hy sinh fuon cdi cdp AV. Cat déi ra, ddu bo khuéch dai
anh em minh 161 qua vira thuc hanh vito gilta cdi cdp tir dau dia 161 tivi.
The [a con dau dia Quisheng nha 16 tiéng to han lén. Khodi qua! Mai
cm lam moét bd nita cho cdi cdp con lai. Vi dau dia va tivi nhi em lai
Stereo. ¢6 hai kénh ti¢ng ma!

Anh Kién: Kha qud! C6 may hom ma da thanh cong mot viée réi. Chéng bi
cho 161 ngay xua hoc dén nia nam mai 16m bom lap duoe bo khudch dai
dung 1 con transisto. Nhung hom nay 16i... “bat mi” cho cau mot bi quyét.

Anh Thuc: Ay dy dimg anh! Em chang dam dau! Bi quyét anh con dé kiem
bat guo o cdi lang nay chit! Sao fai di truyén cho thing bdn ga nhu em
lam gi?

Anh Kien: Khong cdi dé khong dnh huong dén viee cla 6i. Nhung lai bét
di nhi¢u mé hoi cong sic d6. Ciu thay d6. hom qua chiing ta vt va the
nao dé€ tinh duge hé s khuéch dai clia mach, Nhung hom nay téi chi
[t qua mot ¢di La biét duge ngay hé so khuéeh dai d6.

Anh Thire: The al Em nghi 1 khong phai tai s6 1€ hay chan d¢ khé tinh
nham. ma la cdch tinh thoi. Anh ¢ thé cho cm bigt duge khong?

Anh Kién: Muon biet duge hé s6 khucch dai trong kigu mach loai niy. Don
gian 1101 1@y tri so Tro tai hay 13 Re chia cho Trd héi tiép hay [a Re.
Re/Re = K (K la hé s6 khuéch dai)

Anh Thuce: Sao a? Chi don gian vay thoi sao?... A ma xem nio, Dung réi,
dong dien trén Re clng la dong Re nén Re 1dn hon Re bao nhiéu thi tao
nén sut dp 16n hon bay nhicu. Oi eidi 6it Sao anh khong néi s6m dé 161

qua minh lam viéc mudn qud!
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Anh Kién: Néu lam méa khéng hiéu thi nhiéu lic nguy hai lam day. Vi viy
mé minh phai hi¢u roi mdi lam tat duoe.

Anh Thue: Nhu vay em muon hé s6 khuéch dai gap 10 lin thi cung don
gian phai khéng anh? Em chi cin chon Re I6n gap 10 lan Re. Sau dé
tinh lai cap dién trg chia dp cho cuc B sao cho di¢n ap cue C bang hon
nua dién ap nguon nudi L duge cha gi?

Anh Kién: Didu do ciing ding théi! Nhung chi trong dicu kién 1a nguon
cung c¢dp phai d 16n. Trong truong hop ngudn cung cap nho qua thi dan
dén ngudn chia dp cho cuc B sé nhd qud khién cho viée dinh dp cho cue
B ctut transisto khé khan.

Ta ¢6 thé thuce hién viee tang hé 86 khuéeh dai cia mach ngay hom qua
bing cdich cii 1ién mot chit mach dién ¢ cuc E cua transisto (hinh 07).
Tai dé 16i thém mot tu dign nd LiEp val hai dien trd iép mat cho cyce E.

| +12Y
5V
1 Y
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100ufF

Tai
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Hinh 07

Anh Thite: Anh &' Citi mach nay ¢6 lam sao khong vay? Sao anh khong dung
mot con dién 1ré 740Q mi lai dung hai con 180€2 néi vai con 3600 the?
C4i nay em thay anh 1am ¢é phan hoi loang ngoang r6i do.

Anh Kien: Ding! Khong phai loang ngoing ma i thuyc tién né phai nhu
the. Vi khong nhi sin xudt ndo lam cdi dicn trd ¢o gld try 740Q d¢
bin ngoai chg ca nén chi ¢ cach noi hai con do vOi nhau d¢ dam bhao

tong trd dat 7408

Anh Thiic: Nhung suo né Lii 13 74062 hd anh? Chen gid ti khdc khéng duoce &7



Anh Kién: Duoc chit! Nhung & day t 100uF s& ¢6 dung khdng rit nho & tan
80 am thanh. Vi vay toi tam bo qua. X¢t vé phuong dién xoay chiéu tic
la tin hiéu am tan thi tong & e E chi con ¢6 495Q thoi. N6 sé bang
khoang 1/10 tri $6 Re.

Anh Thife: Nhut vay 1a né s¢ khuéch dai khoang 10 1dn?

Anh Kién: Ding né khuéch dai khoang 10 lan véi tin hiéu xoay chiéu hay
la tin hiéu am thanh. Nhung véi dién 4p mot chiéu thi h¢ s0 khuéch dai
né van chi gier & mic 3,333 ldn thoi.

Anh Thite: Nhung the nao thi duge goi 13 xoay chiéu co chir? Gia sir tin
hi¢u la 1Hz thi ¢6 duge goi 1a “xoay chidu” duge khong anh?

Anh Kién: Biing vay! 1Hz thi ciing duoce coi la xoay chi¢u. Khi tin hi¢u tan
56 cang xuong thdp thi bat ddu dung khing ctia ty thodt cuc E cang trg
nén c6 tac dung. Ma chac cau khong quén cdch tinh dung khédng cua tu
do chd? Dung khéng cua tu dugce tinh bang:

Ze=1/2x314xFx O

Anh Thife: Vang cdi d6 thi em vin nhé F 12 tén s6. C [a tri s6 cia tu. Nhung
cal mon nay s8 1€ tam nén chic em phai sdm cdi mdy tinh bé thi mat.

Anh Kién: Véi tu dién 100 microFara thi & tin s6 SOHz. né ciing chi ¢6 tri
s0 khoang 30Q nén khong anh hudng nhiéu dén tong tré cia mach lim.
Tuy vay néu cau chon gid tri ciia Re nhd hon thi phai tang tri s6 cha tu
Ién dé dim bio tan s6 thap khong bi suy giam. Tuy vay khi sir dung
mach nay phai luu ¥ trg khdng dau vao cla mach lay tin hiéu ra. Néu trés
khing dau vao cla mach ra nhé qué thi mach cling dé bi méo dang tin hiéu.

Anh Thuc: Thé 1a sao anh? Céi chuyen Tré khiang ra va Trd khdng vao ngay
trucic em hoc 61 nhung lo mo lam. Anh cd thé giai thich duge khong?

Anh Kién: Dai ¥ clia n6 nhu th€ nay. Khi dua ra tin hi¢u la... am thi
fransisto s¢ dan khién cho tin hiéu ra... am xuéng. Vi he sG khuéch
dai cua transisto rdt 1on nén tin hi¢u cuc tinh... am rat déng dang vdi
1m hiéu vao.

Khi dua ra tin hiéu 1a... duong thi transisto s& khod dan lai... Dién dp tin
hicu ra nh&r dong chdy qua Re. N&u tré khing déu ra clia mach qud nho
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sé khién cho dién dp... duong cia tin hiéu bi sut di, khong con giéng tin
hiéu ban dau. Chdé méo dang ¢6 thé thay ¢ hinh dudi day chd trong cic
vong tron (hinh 08). Nhimg dinh tin hiéu duong dé khong tuyén tinh
nhu cdc dinh Am cua tin hiéu.

Van

N R
VARVARY

1 time

Hinh (08

“Anh Thite: Cii dé thi cé khé gi? Em chi can tinh lai cc gid tri dién trd sao
cho dién tro Re thdp xudng la duge chit gi? Cang thap cang tot chi sao?

Anh Kién: Thap vira vira thoi chid. Cii gi cling phai cé giéi han cua né. Khi
chiing ta chon céc gid tri dién tra cd tri $8 thap thi dng thdi chiing ta ¢é
dong tiéu thu 16n hon. Dong tiéu thu 16n s& anh hudng t6i ngudn cung
cdp va kha nang tiéu tdn nhiét trén ban than transisto cling nhu cic dién
tr¢. Thudng thuong chon tri s6 dién Trd tai Re bang 1/10 tri s6 116 khidng
ra 1a vén tam roi. Cic dudng vao cua cic ampli thudng ¢6 trd khdng vao
tir 33K 16i 100K nén chi cin chon Re tir 3.3K t6i 4.7K 13 tam dn.

Anh Thite: Thé transisto cling ndng 1én ha anh? Em tudng chi ¢é dién trg
mdi bi néng 1én do dong dién chay qua thoi chi?

Anh Kién: Khong nhitng néng ma con néng iac nira ay chit. Cong sudt tieu
tdn cua nd trong tng vai dong dién chiay qua va dién dp ha trén hai cyuc
CE cua né.

Anh Thie: Oi troi oi! Sao anh khong nhic sém! Khong biét cdi mach em
lap hom qua ¢6 dam bao cong sudt cho con transisto khong?

Anh Kién: Thi bay gid tinh lai ciing chua muén ma. Mach hom trude dong
dién cuc C vio khoang ImA. Dién dp gilta hai cuc CE khoang 5.6V.
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V1 vdy cong sudl tiéu tan trén transisto khoiang 5.6 mW. Tai xem lai
sich Tra citu thi thay con 2SCI815 nay ¢6 chiu dugc cong suit tieu tdn
t61 300 mW. Vi vay ma ciu yén tam. con xa mdéi tdi gidi han cia né.
Anh Thire: Vang! Ngay trude em di hoc dién thdy gido bao n€u lip khong
ding thi To-rang-si-10 & bi¢n thanh T&-rang-si-khéi.
Anh Kién: Dang roi, chua thidy khéi dau nhung t6i cling thay mét cay cay
roi. D 16i mai minh tiép tuc vay.



BUGI HOC THU NAM: TANG BIEN DO TIN HIEU

Anh Thire: Chio anh. Hom qua anh cho em biét chuyén vé cdi cong suit
tieu tdn 1rén transisto. Em lo qud. sang nay kiém tra luon, thiy cling yén
tam. Th& 1a em lap tiép mot mach nita cho di hai kénh. The Ia tir nay
con dau dia coi cua nha em tieng tam ciing kha hon truéc réi.

Anh Kién: May hom nay minh vat 1on vé1 may mach khuéch dai cho né to

1én. TS1 nay t6i lai cho cau biél thém mét kiéu mach méi nita (hinh 09).

+12V

Hindi (19

Anh Thice: Tén ten! Anh Kién oi 1a anh Kién oi! Con dién 1ro tai Re da bién
di dau o1 hd anh? ThE nay thi dong dién cuc C s€ tang rat 1én va bién
cit To-rang-si-t6 cia anh thanh Td-rang- si-khéi mat thoi!

Anh Kién: Thi cd thir di r6i s& bict. Tai sit dung cap dién trg 10K dé chia
doi dicn dp nguon, the 1a 101 duge 6V, Nhu vay dién dp cuc E chi con
5.4V thoi. Dé xic dinh dong vio cuc E 161 chon tri $6 Re bang 330Q.,
Nhur vay...

Anh Thirc: Dong qua cuc E s& 12 5.4V chia cho 330€2. Dé qua con gi?

5.4V/3300 = 0.01636A

Anh Kién: Qua 1a khong sai! Nhu vay dong cuc C clng chi ¢ 0,0163A
thor. Cony sudt tiéu tdn trén transisto s& bang dién 4p CE nhan véi

dong Ic.
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(12V - 5,4V) x 0,01636A = 0,107 (W)

Thé 1a yén tam r6i! Con transisto 2SC1815 chiu dugc nhiing 300mW
O ma.

Anh Thife: Vang, thé (hi em thay cling 6n r6i. Nhung con cdi mach nay
chay thé nao ha anh? Hé s6 khuéch dai ctia né 1a bao nhiéu?

Anh Kién: He¢ s6 khuéch dai dién dp ctia né xdp xi bang 1, chi bing 1 thoi.
Ngu®i ta dung céc con todn phifc tap thdy né ¢ hé s6 khuéch dai sit sodt
bang 1. Nhung thoi ta coi né 1a 1, khé nhén biét duoc su sai s6 vi nd qud
nho. Chi ¢é nhiing con tinh méi biét dugc thoéi.

Anh Thic: Tuong héom nay anh c6 cdi gi mdi. Chit cdn bo khuéch dai dién
dp bang 1 thi ¢ gi dang dé ban day hi anh?

Anh Kién: The cau quén c¢di chuyén hom trude r6i 47 Khi trd khang déu ra
lén qud d¢ khién cho tin hiéu bi méo bién 1A gi. Vi vay mach niy dé giai
quy€l vin deé dé. Trd khdng ddv vao clia mach nay thi 16n, nhung tré
khang ra thi lai thap. Vi vay né cd khé nang cip cho rdt nhidu tai.

Anh Thuc: Nhumg em khong duge 8 cho lam.

Anrh Kién: O mach nay, tin hiéu dau ra s& gidng hét tin hieu ddu vao, nhung
¢6 du dong cung cap manh mé hon rat nhiéu vi viy ma tin hiéu ra rat
khoe, khong bi méo khi c6 nhiéu tai dau vao. Cau thay ddy mach ndy c6
thé cap cho tai 500Q.

Anh Thire: Tém lai la mach tang dong. Nhung may hom nay hinh nhu anh
toan ndi dén loai transisto ngugc hay con goi 13 NPN théi. The loai
Thuan hay PNP thi ho dé lam gi ha anh?

Anh Kién: Ding 1a mach nay chi ¢6 tic dung ting dong. D6i véi loai
transisto Thudn hay PNP thi céc cong thic tinh todn déu giong hét nhu
vay. Chi ¢6 difu loai PNP thi hoat dong vé6i dién dp am. Vi vay ma
ngudn cung cdp ciing nhu cdc chiéu cha tu hod déu phai duoc ddi lai.
Nhu ciu thiy diy, mach ndy ching khdc nio mach hinh 06 (hinh 10).
Bam bao né van chay ngon nhur mach diing transisto 28C1815.
bé tac dung tang dong duogce hicu qua, ngudi ta con ding cdch ddu lién
ti€p cdc transisto thudn nguge dé heé s6 khuéch dai dong (hFE) duoe ting
lén nhiéu lan.

28



-12v

10uF >C—[|—

-
6v
=1

Hink 10
Anh Thirc: Vang, hinh ohur t6i nhé mang mang 1a loai “Dac-lin-con” gi do.
Anh Kién: D6 12 ki€u “Péc-lin-ton”. Hién nay nhiéu loai transisto cong sua,
nha sin xuat di ché tao theo kiéu Daclinton chung mét vo roi ¢hinh 11).
Tuy cé hai transisto lien két véi nhau nhung céu thdy d6 mach dang hiéu

ctia ching chi bang 1 con transisto.
¢
B B
E
NPN PNP
c c
B B
E
Hinh [}

Anh Thire: Vang, nhung cm thay v6i mach kiéu trén thi phan cuc BE cla
transisto Daclinton s& la 1,2V c¢hd khong phai 0,6V nhu ciac con
transisto thong thuong.

Anh Kién: Vi thé cin luu ¢, néu thay mot con transisto thudng vao mach cia

con transisto Daclinton thi “Tang-si-16” s& bién thanh “Tang-si-khéi™ néu

cau khong diéu chinh lai che dé cho né.
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Anh Thitc: Vang, em ciing cho 1a thé. Nhung hinh nhu bon transisto nay chi
chay loanh quanh mttc nguén tdm 12V théi nhi?

Anh Kién: Sao lai 12V. B¢ ¢é duoe tin hiéu mdy chuc Von ngudi ta sir dung
cac loai transisto dién dp cao. Hién gid cdc transisto chay v6i mifc ngudn
mot vai tram V rdt phd bién. Vi vy ma nguoi ta tao duge cac tin hiéu
V61 bién do rit 16n. C6 thé 161 100V dinh/dinh 4y chu.

Anh Thire: Eo 6i khiép thé cor a?

Anh Kién: Khong dén ndi khung khiép nhar vay. Toi gi16i thi¢u véi cau mot
mach dién don gian chay dién dp nguén +50V. Cau vé nghién citu trude
dé t6i mai chiing ta s& ban tinh ti¢p vé cai mach nity nhé (hinh 12).

. + 50V
f 10uF f 100uF
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BUGI HOC THU SAU: THIET KE MACH CONG SUAT

Anh Thitc: Chao anh! Ngiy hom nay em xem k¥ lai cdi mach cla anh roi.
Nhung em khong hiéu sao ngudn chia dp cho cuc B coa transisto lai ldy
tir cuc C cua ma khong lay tir ngudn cung cap nhu thong thuong?

Anh Kién: Thi cich ldy dién dp nay ciing thong thudng théi ma. Gia sl nhu
vi 1¥ do nao dé dién ap cuc C bi tut thip hon mot nira dién dp nguon thi
di¢n dp cuc B cing xudng thdp theo. Dong dién qua transisto s€ giam
theo. Két qua 1a dién dp cuc C duoe 6n dinh. Ta ding mot céi ty hod dé
lam sach dién dp nay khoi bi anh hudng bai tin hiéu nhip nho tai cuc C.

Anh Thitc: Vang néu th€ thi mach ndy cho mot tin hiéu t&1 gan 50Vdd co
a7 Th& thi nd & [am cho dai kéu to lam nhi?

Anh Kién: Khong! Ngudi ta khong diing mach nay dé khuéch dai tin hiéu.
Pay la mach Tién khuéch dal cong suat roi.

Anh Thic: Cong suat a? Thé thi em 1dp ngay. Nhung liéu nd ¢é kéu to han
bo dan am thanh coa nha ong Trinh khong?

Anh Kién: Khong dugc! Minh da ndi 1a né chi lam Tién khuéch dai thoi
ma. Né ¢6 hé s6 khuéch dai 1ong bang x4p x1 100 }an. Néu cho tin hi¢u
tlr dau bang catxet cé bién do 0.5Vdd thi né sé khuéch dai lén thanh tin
hiéu gan 50Vdd o dau ra. Tuy vay tin hi¢u 50Vdd nay lai ¢6 trd khdng
mach ra Ién qud, cho nén khong di dong dién dé dau vao loa dugc!

Anh Thire: Chin qua! Anh lam em cut ca hing. Thé thi né con <6 tac dung
g1 nia?

Anh Kién: O cau dinh bo cha chay 1dy ngudi a? Trd khdng ra cua né cao thi
ta fim cich giam né xuéng chir sao?

Anh Thic: Vang! Nhung bang cich nao day? A mi quén. Mai néi chuyén
chua pha tra. € em lam dm tra cho tinh tdo anh nhé!

Anh Kién: Dé giam duoc trd khing ra cla tin hiéu thi ngudi ta ding kiéu
mach khuéch dai bang | nhu hom trude. Tuy vay hom trude cau chi biét
dén bo khuéch dai tang dong lam viée don cuc. Tin hiéu vao va tin hi¢u
ra chi o dién dp duong. Bay gitr dé ¢6 thé khuéch dai tang dong dugc hai
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bién tin hi¢u thi toi ding hai con transisto thuan nguge ddu chung cuc E
v(i nhau (hinh 13).

f 10uF % 1000uF
= VrSCK 33K | | 47K T3l =
]__

Tip 32

10uF 25C2383
! 22j}i|= 8 6m [
10KL1 390 ﬂmo

Hinh 13

+ 50V

Anh Thire: A’y! Em tudng loai transisto thuan chi lam viéc v6i dién ap
ngudn cung cdp 4m thoi chi! Mach nay chi ¢6 toan dién ap duong thi
lam sao né hoat dong dugce?

Anh Kién: Mach nay khong ¢6 dién dp nguén 4m. Nhung cuc E cia
transisto Tip32 lai duong hon cuc C nén né van hoat dong binh thudng.
Khi tin hi¢u la bién duong thi transisto Tip31 s& din dé dua dong ra tai.
Con khi tin hi¢u 4 bién am thi transisto Tip32 s& dan d¢ dua tin hiéu
thap xudng.

Anh Thirc: A! thi ra thé. Chi don gidn vay thoi ha anh? Sao anh khong
dung mach Daclinton vio day cho né hiéu qua hon khong?

Anh Kién: Thi cdi d6 ngudi ta da 1am réi ma. Ngudi ta thuong lap nhu the
nay (hinh 14).

Cau thdy do, cic cap transisto 25C2383/TIP31 va 2SA1013/TIP32 tao
thanh hai mach Daclinton ddy kéo d€ giam tr&y khing ra. N6 s& cho phép
minh chay mot cdi loa c6 tré khdng 8Q dé ding.

Anh Thife: Vang the thi chii nhat ndy em sé rdp cdi mach nay dé quy€t dau
vOi bo dan nha 6ng Trinh méi duoe.

Anh Kién: Khong nén voi vang nhu vay! Mach nay t6i cho cau xem chi
mang tinh md phéng thoi. Vi mach ndy con nhiéu khuyét diém Jam.
Dung dé nghe thi khéng 6n lim.
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Anh Thie: Vay sa0o? Khong én & ché nao chid? Chac la anh néi t&i chuyén
bi méo tin hiéu chir gi? Khong sao. Anh bao né dua tin hiéu tra duge
50Vdd thi em chi diing d¢ 40Vdd 1a ngon chu gi?

- - o - + S0V
J— 10uF % 1000uF
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Anh Kién: Dau chi ¢6 vay. Ding 14 néi bi méo. nhung lan nay khong phai
méo do bién do 16n qui. Mi dang méo nidy do chinh dac tuyén cua
transisto gay ra,

Anh Thuc: Oi anh oi! lai con kiéu méo gi nita day? transisto ma gdy méo
thi ding cdi gi thay thé day? Sao anh khong cho em biét som.

Anh Kién: Cau biét ddy tai cuc C cla transisto tién khuéch dai tin hiéu da
sach roi khong méo. Nhung khi qua mach khuéch dai dong thi né lai b
méo. Nguyén nhin méo 1a do 1i€p gidp BE clia cac transisto an ddt mat
moi cdi 1a 0,6V roi.

Anh Thuc: Vang! Mach khuéch dai dong ¢é 4 cdi transisto thi dit mat...
Xem nao.

06V x4=24V
Vang cdc 1iép gidp BE cta 4 cdi transisto khuéch dai dong mat 1.8V,
Nhung né gay méo thé nao co chi?

Anh Kién: Thi tin hicu ra cia mach khuéch dai dong s€ thip hon tin hiéu
vao cua nd 1a 2.4Vdd chi sao nita. Su sai léch s& tram trong hon khi
tin hi¢u vio mach khuéch dai dong c¢é bién do iin hi¢u nho va bo

33



khuéch dai dong s& khong 6 tin hiéu ra néu tin hicu ddu vho nhoé hon
2.4Vdd. Méo nay goi 1a dang méo xuyén tam, né ¢6 dang nhu thé nay

[\ N~
VARV

Hinh I5 4

Anh Thae: Vay I khi minh nghe tiéng nhé thi né lai bi méo ha anh. Ngwge
lai lan trude anh bdo tin hiéu qué 16n s& lam méo bién. Thé thi xir 1y viéc
nay nhu thé nio ha anh?

Anh Kién: Minh sé nang dién 4p tin hiéu tai cuc B clia cdc transisto khuéch

dai dong lén mét chit. Sao cho dién dp mot chidu & cuc B cla cdc
transisto {én gan 0.6V. Nhu vay tin hiéu ra s& giong nhu tin hiéu vio.
Chi ¢6 di¢u 13 mitc mot chiéu luon thap hon mot chit.
Bé dam bao cdc cuc B cla transisto ¢ dién dp gdn bang 0,6V thi 16i loi
dung phan cuc cua diot. Méi cdi diot s€ tao nén mot sut d4p & hai dau la
0.6V. Toi st dung 3 cdi diot dé duge mot sut dp 1a 1,8V, Sau dé toi lap
vio cho nay ¢hinh 15B).

. - ——  + 50V
F
L, 10u 47K L 1000uF
| 33t | Tip31 |
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Hinh 15 B
Anh Thite: Vang em da thay nhung sao anh chi ding ¢6 3 cdi diot 4148 ma
khong dung 4 cdi cho né bang luon 4 phan cuc BE cia 4 cdi transisto?
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Anh Kién: Di nhién 12 duge. Nhung ciu nén nhd riang khi cdce transisto
khuéch dai dong nay hoat dong thi chiing sé ndng lén. Khi nd ndng lén
thi dién dp phin cuc cha no s¢ giam xuong. The la sut dp trén 4 cadi diol
s& ¢6 the hoi cao qud! Va cau ciing hi¢t day. Dong dién o cuc C transisto
tien khuéch dai cling yé€u &t lam nén minh lay dién dp phan cuc cho
transisto 1ién khuyéch wr dudng ra cua bo khuéch dai dong, & day dong
dién manh mé hon nhiéu.

Anh Thire: Vang the thi em s& bat tay viio chién didu ngay. Hy vong tuan
sau em s€ ¢6 b am thanh chién lai bd dan am thanh cua nha éng Trinh,

Anh Kién: Téi mai la thtt Bay roi d6. dé danh thoi gian cho b x3 di. Kéo
diai diai. loa loa ca tuan thi ba dy ¢t com! Thoi toi ¢chd két qua cua ciu
nh¢! Tuan sau ching ta lal ticp tuc.
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BUOI HOC THU BAY: MACH ROLAY CHO LOA

Anh Kién: The nao? Neay chi nhat vui ve chi? Bi xa cé ¥ kién gi khong?

Anh Thire: Lam gi ¢6 ngay chi ahit nao nital Anh xem nay day 1a két qui
sau | tudn lao dong cit lue cua em d6 (hinh 16A. 16B). Nhan ti¢n em
lam luon hai mach cho né du bo véi doi loa cii cua nha em.

Anh Kién: Oi chao! Sao ma cau lam duoc cidi bang mach dep th&? Trong
cing chang khdc nio dé xin nia!

Anh Thae: Da em bat dau tir ¢di i loc ngudn. Sau dé vé cde mach tiép theo,
do i cde dudng mach dé (61 cde transisto.

Anh Kien: The cdi mach ampli cla cau két qua thé nio?

Anh Thire: Kha hon con ciatxét ¢t cha nba em nhiéu anh a. Tuy vy em ¢o
diéu bin khoan la. Suo méi lén em bat mdy ampli nay lén thi lai ¢é
ueng... “Phuc™ mot ¢di ¢ loa anh nhi. Tuy viy sau dé lai nghe duge nhu
binh thuomg?

Anh Kién: Khong suo. cic loai ampli doi diu tién thudng nhu thé ca.
Nguyen nhan 1a do cde ty dicn phii duge nap day thi mach méi trds vé
ché do on dinh va lam vice.

Anh Thire: The thi chin nhi! C& méi lan bat diu nghe nhac thi lai phai chiu
tieng “phuc™ ay a? The thi kKho chiu lam. Vay né & cdi tu nao dé em vint
quach di la duge chi gi?

Anh Kién: Khong! Chang vit duoc cdi tu nio trong mach nay hét. Minh
phai tim rd nguyen nhan dé xu 1y chuyén dé théi.

Anh Thire: Vang the thi nguyén nhan cta né nhu the nao anh nhi?

Anh Kien: Cau xem hinh 17,

Toi dinh dau cie dicm dién dp trong mach biing cdc so tir 6 1 tdi s6 4.
Khi bt dién dp nguon, dicn dp diém nguén +B s6 1 & tang tir OV i
50V, Bong thoi lic do dién dp tai cue C cda transisto tién khucch sé
ding Ien S0V, DBicu dé khién cho dutng ra loa sé 3 8 ¢é mot xung dién
bicn do 50V,






S6nn

139 nm

s

Chiét ap 10K

1000uF 58V (% 1000uF 58V

D4007 x4 @
L]
_w __ __ _W

| 00 00 O 09 (00

Ra Loa
30U AC
Ra Loa

Am thanh vao

Am thanh vao

Chiét ap 10K

Hinh (6B

38



Di¢n dp S0V tir dudmg ra loa dé s€ qua dién trd roi t tir nap day tu loé
khién cho dién dp tai diém s6 2 dan dén tang 1én hon 20V. Di¢n dp do s€
md phan cuc cho transisto, vi vay ma transisto s&€ dan mo va lam cho
dién 4p cuc C din din ha xudng mitc khoang hon +25V. Qua tu ra loa
dién dp d6 s& ¢ dang nhu hinh & dutng do thi $6 4 cha hinh 17.

Dé giai quyct van dé nay ngudi ta thudng dau mdt cai tro sau ty ra loa.
Trd nay ¢6 tri 6 1ém khoang hon 100Q nén khong anh huong dén cong
sudt cua mach. Sau dé ngusi ta lam mot cdi cong tdc d¢ bat cho dutng
loa sau khi bat dién dp nguon mot lic,
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Anh Thite: Vang' C6 nghia 12 bat nguén dién len mot lic, doi cho né 6n
dinh r6i mdi ddu loa vdo dé bat ddu nghe chd gi? A khong! Chi can bat
cong tac loa lén thoi chit nhi!

Anh Kién: D6 13 mot cich. Tuy nhién minh c6 thé thuc hién mét mach dién
tw dong cho viec d6. C6 mot cdi ro-lay s€ tu dong dong dudng loa sau
mot khoang thai gian ndo dé sau khi mach dién da on dinh.

Anh Thite: Tu dong 37 The thi em ¢6 biét gi vé te dong dau?

Anh Kién: Khong dén néi hién dai nhu viy. Nguoi ta loi dung tinh nap
dien ctia tu dé lap kiéu mach nhu the nay (hinh 18). Mach dién s€ dong
ro-lay sau khoang 10 gidy. Khi d6 ch¢ do dién 4p cta cdc mach da vao
ché do 6n dinh.

Anh Thic: Vi ciing cin mot ci trd didu sau tu ra foa v6i mat dé cho dong
di¢n nap diy vao tu ra loa ¢d ding khong? Trua mai em s€ thuc hi¢én cii
mach nay. Ba x3 nhd em sé& khong bi giat minh khi em bat ampli nua.
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The 1a em da c6 mot mach cong sudt hoan hao. Sau VU nay em sé
lap mot bo cong suat i6n hon gdp 10 lin bang céch lap cdc transisto
cong suat that 16n. Bo dan am thanh céa nhi ong Trinh sé phai khuat
phuc thoi....

Anh Kién: Tir tr chit cau. Téi nghi ring, chua duoc dau. Cé thé tiéng loa

cua ciu chua dt duge tiéng bo dan nha ong Trinh thi ciu da diéc tai vi
loa cua ba xa nha ciu réi.
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Hinh {8

Kiéu mach ma chiing ta vira thue hién chi phu hgp vdi loai mach am
thanh ¢6 cong sudt nhé thoi. Cau diing dé nghe nhac nhe thi tot. Véi loai
mach cong sudt I6n thi ki€u mach trén khong phi hgp. N6 boc 16 nhiéu
khuy€t diém nén hién nay ngudi ta khong ding.

Anh Thire: Oi, 6i! Sau bao nhicu né lyc cua em hod ra anh lai day em kiéu

mach ampli ma nguoi ta khong con ding nita. Chang biét anh c6 con 1a
hang x6m ling giéng v4i em nita khong.

Anh Kién: Dau ¢d. Néu khong nam dugce nguyén tac cla nhiing mach co
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ban nhu vay thi ciu ciing khong hoan thanh duoc cac mach amph phic
tap va hi¢n dai bay gio.

Nhutoe diém cia mach ampli kiéu “Hoa cic” ma cau vira hoan thanh 13
no khd nhay cdm véi ngudn dién cung cap. Sy bién déi ngudn cung cap,
hay con goi la di¢n dp nguon dnh hudng 16n 16 ché do clia mach. Dung
khing cua tu n6i ra loa ciing anh huéng khong nho 6 dai théng am



thanh & tan s6 thap. Thém nifa 12 mach nay c¢6 cuc tinh tin hiéu ra loa bi
dao nguoc nén khi lap mot hé thong am thanh lap thé khong dat hicu
qua tot.

Anh Thue: Vang em ciing nghi nhu vay. Nhung anh néi t6i cdi gi 1a tinh
cuc. A khéng phai cuc tinh tin hiéu la cdi gi vay?

Anh Kién: Thi cau thay ddy. Khi tin hiéu vio bo khuéch dai “duong 1én” thi
tin hiéu ra loa lai “am xuéng”. Khi tin hiéu vdo bo khuéch dai “am
xudng” thi tin hiéu ra loa lai “dwong lén”.

Anh Thike: Vang, nhung né ¢6 lam sao dau. Am hay duong ndo thi loa
chang kéu toang todc lén, ¢d lam sao dau anh?

Anh Kién: Ding! Véi mét cdi loa thi khong 1am sao cd. Nhung véi mot he
thong loa thi c6 van dé. Cau nghi sao khi trong mot h¢ théng loa. céi thi
mang loa ddy ra trong khi c6 cai khdc thi ming loa lai thut vao?

Anh Thite: Oi anh vi! Thé thi em hiéu rdi. C6 nghia 12 ddy thi ciing day,
kéo thi clng kéo chuit gi?

Anh Kién: Khong nhitng cling kéo. cing ddy. Ma véi nhitng hé théng am
thanh cao cdp thi viée quyét dinh dy ra hay kéo vao ctia mang loa dugc
xdc dinh bang nguén tin hiéu tir cdc ddu doc am thanh. Tin hiéu vao la
duong thi mang loa bat budc phai day ra.

Anh Thite: Chang vin dé gi. Em chi cdn ddo lai ddu day “am duong” cila
do1 loa la duge chi gi? A Ma khong nhat thiét. & bo ampli hoa ciic nay
em chi can ddnh ddu ulr & dudng ra loa va ddnh ddu cong & dudng day
loa 1i€p mat 1a duge cha gi?

Nhung ki€u mach ampli céng sudt ién nhu thé ndo ma em chua thay anh
dé¢ cap? Mai néi chuy¢n am am, duong duong cla loa qua!

Anh Kién: Khong sao! Vi ki€u mach ampli Hoa ciic clta cau thi mot cin
phong mudi sdu mét vudéng cling di thudng thic ré6i. Vi cuc tinh cla
mach di vy thi ta danh ddo cyc tinh cua day loa. Thoi nhé hém nay di
muon, cau cif v¢ lam nhu vay la duge. Téi mai chiing ta bat dau phan
tich ki¢u mach tién ti€n hon: Mach khuéch dai visai.
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MACH KHUECH DAl VISAI

Anh Thire: Chao anh Kién! Con ampli Hoa ciic em dd hoan thién réi anh a!
Am thanh cing tuyét hao. Hom nao anh sang nghe thi. Con day, em
mang goi tri mdi sang d¢ anh em minh pha udng.

Anh Kién: Nhiéu loai ampli noi tiéng mot thoi, mach ciing chi don gian vay
thoi. Tuy vay néu cau dé ¥ thi ¢é thé thay la kiéu mach trén dién dp ra
loa cling chi ¢é bang nua dién dp nguén cung cap. C4 nghia 1a khi cau
si dung mét dién dp nguon la 50V thi cau chi cung cap ra loa duoc téi
da 1a 25V tin hi¢u xoay chiéu ma thoi. Ma véi mitc tin hiéu xoay chiéu
la 25V d6 thi tin hiéu di b méo lam réi.

Anh Thirc: Thi anh lam chén tra cho 4m bung cdi di. Em nghi ring néu em
can dién dp ra loa 161 50V thi em s& ding mot nguén cung cap 100V roi
sau do tinh toan lai cdc gid tri linh Kién nhu cdc cong thitc anh da tinh.

Anh Kién: Ciing khong han fa nhu vay. S& gap kho khan khi phai cap cho
cdc transisto m¢t dién dp ngudn quid cao. Khi d6 céic transisto dé bi
néng lam anh hudng t6i ché€ do. Vi vy, chiing ta cing nghién cuiu
moét Kiéu mach mdi nhé. N6 13 ki€u mach :hién luge duoe hiu hét cic
hing san xuat thiét bj am thanh si dung. Tuy vay minh ciing phai bat
dau tlt mach nay. (hinh 19)
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Anh Thae: Vang em ciing bat dau dong nio day! A cdi mach nay sao k¥ la
vay anh? N6 hoat dong nbur thé nao a?

Anh Kién: Ding vay néu nhin ca mach thi hoi khé hi¢u that. Nhung bay gio
gid sir khong ¢6 transisto T, thi cau thay mach nay nhu the nio?

Anh Thite: Khong ¢6 T, a... Vang khong ¢6 T, thi... Diing roi né van chi
eidng nhu mot mach khuéch dai cuc C théng thuong thol. A khong!
Mach nhu vay thi khong on réi. Néu khong ¢é T, thi mach T, ¢6 tri 56
dién tré Re 16n hon Re. Re ¢ day 14 22K trong khi Re la 1K, Vay thi nhu
budi toi hom trude anh bao hé s& khuéch dai bang Re chia cho Re. Nhu
vay mach nay c¢d he so khuéch dai rat kém.

Anh Kién: Ding khen cau c6 tri nhd 16t. Mach T, lic nay khong phai 1a c6
hé s6 khucch dai st kém dau. Khi chon Re cé tri s6 16n thi mach cd thé
hoat dong vai dién dp dau vao rdt 16n. Gia si o1 dua dién ap dau vao cuc
B ciia T, 1a + 22,6V thi cdu thit tinh xem, gid tri dién dp cuc C cua T, s€
hing bao nhiéu.

Anh Thire: C6 gi dau 47,8V chit con bao nhiéu! Con tinh nay qud don gian
vai ddm budn trimg vit bon em!

Anh Kién: Khong 161 hoi cich tinh nhu thé ndo co, chit ai thach tai tinh
nhim cua ciu dau!

Anh Thire: A vang! Thi th¢ nay nhé! Ubl béing 22,6V. Em trir di phin cuc
BE cia T, 14 0.6V. Em duge Ue cia T, bang:

22,6V -0,6V =22V
Lay dién dp Ue chia cho tri 86 dién tré Re em duge tri s6 le cua T, la:

22V/22 kQ >> 22/22000 = 0.001A (ImA)
Dong dién Ic cua T, xdp xi le clia T, nén dién 4p sut trén hai ddu dién tro
Rccua T, sé la:
Ic x Re >> 0,001 A x 220002 = 2.2 (V)

Viy thi bit tai lai em ciing biét duge di¢n dp cuc C cha T, bang cich 1ay
dién dp nguon trir di sut dp trén Re cua T,. Va chang khé khan gi:

50V -22V =478V

Anh Kién: Cha! Khong nhitng cau tinh nham giéi ma con ¢é ca kha nang
trinh bay luu lodl mot van dé niia co ddy. The bay gio toi lai lip thém
con transisto T, nlta thi sao nao? Lic nay Uc, s€ 1a bao nhiéu? (hinh 20)
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Anh Thue: A! Vang xem ndo... thé nay thi em chiu rdi!

Anh Kién: Dién dp Uc, van 1a 47,8V chit con bao nhieu. Pién ap Ub, van la
22.6V thi Ue, van la 22V. Ue, déng thai 1a Ue, vi ciing chung mot diénm.
Trong khi d6 B, lai ti€p mat nén c6 dién dp 13 OV. transisto T, bi khéa lai
do di¢n dp BE bi phan cuc nguge. Nhu vay, con T, ¢6 hay khong ¢6 thi
cting khong anh hudng gi téi ché do dién 4p cla transisto T,.

Anh Thirc: Oi don gian thé ma em khong nghi ra!

Anh Kien: Khong don gian nhu vay diau. The bay gid toi ning dién dp Ub,
1én 161 22,6V thi $€ ra sao nao? (hinh 21)

Anh Thie: Thi Uc, va Uc, vin [3 47,8V chit gi?

Anh Kién: Lan niy thi cau sai réi. Bay gio Uc, v Uc, s8 12 48,9V.

Anh Thire: Thé [a theé nio ha anh?

+ 50V

Ue2

22,6V

Hinh 21
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Anh Kién: Th¢ cau khéng thay a. Hai con transisto cliing chung cuyc E voi
nhau nén dong e ldc nay phai chia déu cho hai. Va ciu khong kho khan
gi xac dinh dong le cua ting con transisto riéng le ch? Lic ndy minh
tinh dong qua trg 22K duge ImA. Vi vay bay gio phai chia daoi. di nhién
[a ta duge 0,5mA cho méi cuc E cua transisto.

Dong dién 0.5mA di qua dién trd Re 2.2K (Rc) s& tao nén sut dp la 1.1V
trén hai ddu dién tré. Thé 1a cau khong kho lam dé biét duoc Uc, va Uc,
bang cdch lay S0V trir di |,1V.

Uc, = Ue, =50V - 1,1V =489V

Anh Thie: Vang. hod ra tinh cii niy cling khong khé 1lam, chi ¢é dicu la
ciach tinh thoi.

Anh Kién: Xem ra cau con sung sitc lam! Biy gid 161 lai giam dién dp Ub,
xudng con 22V va van gitt nguyén Ub, [a 22,6V thi dién dp Uc, va Uc,
€ bién dong ra sao nao?

Anh Thirc: E hé! Anh lai choi khé em réi. Nhung 1an nay anh thua réi nhé!
Ub, giam xudng 22V thi duong nhién T, bi khod lai. Vi vay. dong di¢én
fc, biang 0 va dién dp Uc, cia né bang 50V. Trong khi d6 toan bo dong
le chiay qua T, 1a ImA. Vi vay dong Ic,s& bang ImA nén Uc, s€ sut
xucng bing 47,8V do sut dp ImA trén tro 2.2K.

Anh Kién: Qua la to6i hom nay cau khd thar do.

Anh Thuc: Nhung anh oi! Cdi mach nay thi am thanh cta né ra sao ha anh?

Anh Kién: Khong! Cii mach nay khong nham muc dich tao ra 4m thanh.

Muc dich ciia nd 14 so sdnh di¢n dp. Cau thay day néu dién dp hai cuc B
bing nhau thi két qua 1a di¢n ap hai cuc C bang nhau. N&u dién dp hai
cuc B léch nhau thi t6i duge dién dp hai cyc C léch nhau. Néu di¢n ap
hai cuc B cung bién dong nhu nhau thi két qua la di¢n 4p sai léch gita
hai cuc C lai khong thay doi.
Mach nay phat hi¢n su sai léch dién dp chi khong khuéch dai nhu mach
khuéch dai thong thugng mi anh da biét. Tuy vay mach so sdnh kiéu
nay cing khd phién phiic vi né chi co thé so sanh duge cdc dién ap cé
cuc tinh duong thoi. D€ so sinh duge cdc dién ap ¢6 cuc tinh ¢d am lan
duong thi ngudi ta dung mach hoat dong vt hai nguén doi xing am
duong (hinh 22},
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Vao 1

- 25V

Hinhi 22
D6 1a kieu mach visai co ban nhat. Tuy né chua phai 12 hoan hao nhung
ciing dung duge. Khi ndo ¢6 diéu kién chdng ta $é phan tich k¥ hon vé
ki¢u mach visai nay va khac phuc mot s6 khuyét diém clia né.

Anh Thite: Néu anh da ndi né 13 co ban thi em phat nghién ngam cho that
ky thoi. Tuy vay, em ciing chang hifu né ¢6 tdc dung gi trong mach am
thanh ntra.

Anh Kién: Cédi d6 thi it tr 1ir di. Hom nay da muon réi. ching ta nghi ¢
day, 61 mai ching ta € tiép tue vay., Cau o vé tinh lai cdc gid tri di
nhé! Cic 56 li¢u cua né thay d8i ti chiit thoi. Vi ta suy ludn cua cau
chac khong khé khan dé 1inh duge cdc gid tri trong mach.

Anh Thite: Viang thé thi chao anh!
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MACH VI SAI VA TANG TIEN KHUECH DAl

Anh Kién: Th¢ nao? T6i qua ngu ngon khong?

Anh Thie: Pau ¢6! Em thao thifc mdi ma khong biét cii mach visai hom
qua thi ngudi ta dp dung né vio mach am thanh nhu th¢ nao. Tuy vay
em ciing thdy thd vi la mach nay cé kha nang lam viéc véi ca tin hiéu
mot chiéu anh nhi. Vi cdc mach khuéch dai trude day thi tin hiéu vao
duoc cach li bing mot cdi tu nén nd chan lai dién dp mét chicu.

Anh Kién: Thi ddng l& ngudi ta muén lam nhu vay ma va cdu cling thdy
mot diéu tha vi nda 1a. Khi dién dp nguén hoac nhiét do thay déi thi tac
dong déng thai 1én hai mach. Vi vy két qua so sanh duge bu trir cho
nhau. Hom nay cau thie xem thém mot mach mdéi. (hinh 23)

+ 25V

22K

25A1015 25A1015

Vao Vao

Hinh 23

Anh Thitc: Anh chi duge cdi duba thoi, Mach hom nay em thay ¢d gi mai
dau? Van nhu ci, chi cé diéu hom nay anh khong ding loal transisto
ngugc NPN ma diing hai transisto thuian PNP. Con nguyén 1y cua mach
thi nguyén ven, khong ¢6 gi thay doi.

Anh Kién: Ding nhu vay! Vi hom nay 16i muén cho anh biét ngudi ta dung
mach visai nhu thé nay nhé. Cau xem day, mach visai duge két hap vo1

mot mach khuéch dai thong thuong ma hom trude cau da thue hanh.
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Anh Thae: Cii mach khuéch dai thong thudng 13 mach transisto T3 ¢6 phai
khéng anh? Em chang thay ¢6 gi dac biét ngoal viéc hé¢ s6 khuéch dai
ctia né rat 16n vi nd khong ¢6 trds héi ti€p dong & cuc E. (hinh 24)

+ 25V + 25V
4 7K
285A1015 25A1015
Vao Ra
a3K
T3
25C1815
2.2K 2,2K 33 6m
- 25V - 25V
Hinh 24

The nhung cd dim mach ling nhing th€ nay thi né hoat dong ra sao
ha anh?

Anh Kién: The nay nhé. Bay gi toi cho dién dp tai cuc B cha T, giam vé
mic am thi trang thdi dién dp cda cdc mach s& ra sao ndo? Cau bét diu
phan tich xem!

Anh Thite: Vang em cing thir ¢& xem. Khi dién dp cuc B cia T, giam
xuong thi transisto T, s& din dong. Vi T, la loai transisto thuan ma.
Dong chay qua T, tang khién cho sut 4p trén Re T, ciing ting. Dién dp
do s€ khien cho transisto T, dan nhiéu hon va... khé qud!

Anh Kién: Mach cua transisto T, khuéch dai rat 16n s& khién cho sut 4p trén
Re cua T, cing I6n. Dién dp trén cye C chha T, $& am xudng rat nhiéu.
Nhung cue C cua T, lai néi vé6i cuc B cia T,. Vi vay ma T, ciing lai din
dong. T, dan dong lai khién cho dong Ic clia T, giam di.

Anh Thire: Dong Ic cua T, gidm di thi khién cho T, chay yéu di vi...

Anh Kién: Khong khong né chi giam tdi mot gidi han nhat dinh thoi. Khi
ma Ub, bang véi Ub, thi mach 6n dinh tai diém doé.
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Anh Thic: Oi anh oi! ¢6 gi nham lin khong anh? Cuc B cuta transisto T, n6i
vO1 duong ra. Nhu vy UbT, biang vdi UbT,. Nhu vay thi tin hiéu ra bang
tin hi¢u vao ha anh?

Anh Kién: bing la tin hiéu ra bing tin hiéu vio that. Khi tin hiéu vao
bang O thi tin hiéu ra ciing bang 0. Khi tin hiéu vao duong lén thi tin
hiéu ra cling duong lén. Khi tin hiéu vao 4m xudng thi tin hi¢u ra cling
am xuéng.

Anh Thue: Thoi anh oi! Nhoc cong anh chi bao. Bao nhiéu linh kién thé
nay d¢ rdp mol cdi mach ¢6 hé s6 khuéch dai bing mot. Néu em khong
nham thi mach khuéch dai bang mét ¢hi can mot transisto vio cuc B, ra
cuc E la du.

Anh Kién: Khong hoan toan nhu vay! Mach ndy it khi duge sir dung dé vio
viée khuéch dai mot lan. Bay gio cau cai tién fal mach mot chit xem
chuyén gi xay ra nhé. Tai khong dua truc tiép tin hiéu ddu ra 161 cuc B
cta T, ma qua mot ciu phan dp gém dién trd 47K va 1K 0 cuc B cua
transisto T,. (hinh 25)

+ 25V + 25V

22K 47K
28A1015 28A1015

Vao

Ra

33K

T3
25C18186

2,2K 33 6m

- 25V
Hinh 25
Anh Thirc: The thi em nghi tin hiéu ra sé 1én hon tin hi¢u vao. Khi tin hi¢u
ra 16n téi muc dién dp cuc B cia T, bang véi dién dp cuc Beta T,.
Anh Kién: Thi diing d6 Ia ¥ dinh clia nhi thiét k€ mi. Khi dién dp ddu ra
bang 48 1dn dién dp ddu vio thi dién dp tai cyc B cua T, s€ bang dién 4p
cuc Beva T,.
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Anh Thoe: Vang! Néu theé em khong dung cip trg 47K vai 1K 1am ciu

phan dp ma ding cap dién ré 100K véi 10K thi chac tin hiéu ¢ ddu ra

bang 1 lan tin hiéu & dau vao?

Anh Kién: Tuong doi ding la nhu vay, vi tn s cla cidp dién trd cling chi

nén chon trong mot tam gid tri cho phép. Khong nén nhd qud vi con
anh hudng boi gid tn trd khdang tai Re coa transisto T,. Clng khong
nén chon 1dn qud t6i hing Mégadm vi né anh huong 161 dong Ib cla
tranststo Th.

Nguai ta ciing khong goi cap dién tro 47K va 1K 1a cau chia dp ma goi
1a mach héi iép. VI ngudi 1a ¢é thé cai 1ién nd véi nhiéu muc dich khic

nita, khong hoan 1oan chi d¢ chia p.

Anh Thuae: Thi ra diy 1a mach khuéch dai “Hoi tiép™ ha anh. Thé ngudi ta

co the cai tién nd nhu thé nio nita ha anh?

Anh Kién: Cau thidy ddy. mach chia dp ndy chia ca dién 4p mot chicu lan
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xoay chi¢u. Nguoi ta ¢6 thé 1ap mot cdi tu néi idp véi dien trdr 1K xudng
mdt. Nhu vay dién dp mot chiéu duge hoi tiép nhiéu hon, nén 6n dinh
hon. Riéng vai tin hiéu xeay chiéu thi hé ¢ khuéch dai van theo tri s6
cua cau chia ap. Tu hoi tép nay thuong dung loai khong ¢d phan cuc. Vi
né hoat dong véi tin hi¢u xoay chiéu. Va i s6 cua nd cling phai lua
chon sao cho dung khing khong anh hudng dén gid tri phan dp cla
mach hoi tiép & tan s¢ thap. (hinh 26)

+ 25V + 25V

22K 4,7K

25A1015 25A1015

Vao Ra

33 8m

- DBV - 25V
Hinh 26



Cich cai tién tht nita 12 ngudi 1a mac mach transisto kiéu Daclinton dé
tang kha nang so sdnh dién dp o mitc rat cao.
Thong thuong ngudi ta ding mot ngudn dién dp di duge 6n dp 1ot dé cap
dong cho cuc E cla transisto visai. O mot sé mach cao cdp nguoi ta cdp
dong cho transisto visai bang mét mach 6n dong.

Anh Thire: On dong l1a cai mach gi ha anh? Tir xwa dén gid cm chi nghe thay
mach 6n dp chit chua nghe thiay mach én dong bao gid.

Anh Kién: Thi ding nhu céi tén clla né ma, mach én dong 12 mach cap ra
mét dong dién on dinh khong phu thudc vio cic gid tri khic.
Nhung thoi, hom nay mudn réi. Ching ta tam nghi, ngdy mati 161 s& gidi
thiéu cho cau mét mach visai chuyén nghiép.

Anh Thire: Vang! Em s€ vé nghién cdi mach visai ndy vay. Qua 13 mot
mach hay ma hém nay em méi biét,
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MACH VISAI CAl TIEN

Anh Kién: Thé nao? Hom nay sung strc ddy chit?

Anh Thirc: Anh thdy ddy. T6i qua t nha anh vé em ctt tinh di tinh lai c4i
mach visai nay. Sao né k¥ la vay ca chit. C6 mot diéu em khong hieu 1
khi dién dp nguon cung cdp tang lén hay giam xuéng thi ché d¢ clia mach
s¢ bién déng nhu thé nio ha anh?

Anh Kieén: Mach khuéch dai ki€u visai nay it anh hudng béi nguén cung
cap. Tuy vay ciing trong mot mic do cho phép nho théi. Khi nguén cung
cdp tang cao thi dong phan cuc cho mach visai ciing tang lén. Thé 12
dong qua transisto T, ciing tang theo. vi cyc B ciia né mic truc tiép véi
cuc C cua transisto T, ma.

Anh Thite: Dém qua em ciing nghi ra cich roi. Em sé dung mét céi diot 6n
dp d€ tao mot dién dp 6n dinh cip cho hai chan E ciia hai transisto visai
(hink 27). Anh thay ki€u mach clia em c¢6 dugc khong?

Zene 15 47K

|——
100uF
25A1015

Vao Ra

T3

33K 25C1815

- 25V
Hinh 27

Anh Kién: Chic mimg ciu dd sang kién ra mot kiéu mach ma ngudi ta da
[am tir lau roi. Nhiéu hang san xvat dd 1am mach cdp dong cho visai
nhu thé.



Anh Thire: Oi thoi! Thé ngudi ta di 1am réi a2 Phi hodi ca dém qua em thao
thife, suy tinh dé nghi ra cdi mach ma ngudi ta di lam rdi thi ¢é chan
kKhong! Nhung cdi mach visai chuyén nghiép anh hia gidi thiéu cho em
khong gidng nhu thé nay day chu?

Anh Kién: Van the théi. Vé co ban thi cdc mach visai déu giéng nhau ca.
Nhung cdc phan ngoai vi thi ¢6 rat nhiéu cdch cdi ti€n. Méi kiéu mach
déu ¢6 wu di€m va cdc khuyét diém riéng. Nhung trude tién, Minh gidi
thi¢u cho cau mach “6n dong™ nhé. ‘

Anh Thite: Em nghi né khong phite tap hon mach 6n dp day chi?

Anh Kién: Thé¢ ciu cho 1a mach on dp luén don gian 4?7 Tuy vay mach an

dong bao gio cling cdn mot dién dp chuan.
Dién dp chudn nay sé dinh dp cho cuc B clia mét transisto. Cuc B cla
transisto ¢6 mot dién dp ¢d dinh s& khié€n cho dién dp cuc E cua transisto
d6 ¢6 dinh. Khi cuc E clia transisto ¢6 dién dp c6 dinh thi ngusi ta lip
mot cdi dién tro chuan. Vi vay dong qua transisto s& 13 mot dong dién ¢
dinh khong phu thude dién ap cuc C.

SKB[

Hinh 284

Anh Thirc: Vang, em nhin cai mach 28A thay quen quen ay nhi?

Anh Ki¢n: Mach 28A gan gidng nhu mach khuéch dai bang mét ma
minh di biét. Tuy vay toi khong dua tin hiéu vio cuc B ma dua mét dién
ap chuan.

Anh Thire: Thé thi em tinh ra duge r6i nhé. Cyuc B cla transisto ¢6 dién dp
chuan 1a 5V, Vi vay dién dp cuc E ¢ la...
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.5V -06V (BE)=4,4V
4.4V: 39008 = 0,00113(A)
Nhu vay dong dién qua transisto nay luon 12 1,lmA, né khong phu
thudc dién dp nguon cung cdp o cuc C cla transisto.
Anh Kién: Ding viy! Tuy nhién ngudi ta thuong dang ki¢u mach nhu & hinh
28B nhi¢u hon, vi né thuc dung. Moi tinh todn van nhu théng thudng.

ﬁOUFL:_J IL

Hinh 288

Anh Thire: Vi cii cuc C cla transisto on dong nay sé duogc cung cdp cho hai
chin E cua transisto trong mot mach visai. ..

Anh Kién: Cau that ldu cd! Thi day. Ngudi ta sé 1dp mot mach én dinh dong
cho mach visat nhu thé nay. (hinh 29)

+ 45V —_t+ 45V

3IKG

T4 []MK
25A1015

25A1015

Vao Ra
T3
33K 2502383
336m
| _4sv - a5y

Hinh 29
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Anh Thie: Trong cing khong khdc mach hom trude la may nhi. Nhung
mach hém trude duge cung cap hing nguén am duong 25V. Hom nay
anh cap nguon am duong 45V thi ¢é sao khong?

Anh Kién: Khong sao ca! Chi ¢6 diéu transisto T, di dugc thay bing loai
khic chiu dién dp Ién hon. Dién dp chiu dung cta transisto T; phai Ion
hon tong cta hai ngudn cung cap cong lai. O day transisto T, phai chiu
duge dién dp 1on hon 90V,

Anh Thire: Vang nhung hinh nhu em van thay dicu gi d6 chua on trong
mach nay thi phai. Tuy mach ndy on dinh vé dong dinh thién nhung tre
khang phan dau tin hi¢u ra thi ¢é vé khong can gitta hai bien tin hicu.

Anh Kién: Thi didu dé khong thé irinh duge. Tuy vay bay gig viée dé hoin
toan ¢é thé khac phuc duge bang cich. Ngudi ta 1ap thém mot transisto
loai thuan (PNP) dé thay 1hé cho dién trg tai 4.7K. Nhu vay hai con
transisto thuan nguoce s& thay phién nhau day kéo. Moi con s¢ diam nhan
mot bién do.

Anh Thie: Lam sao ma mic duoce transisto d6? Theo em nghi thi nd phai
chay nguoe pha so vdi transisto T, Vay lay dau ra cdi lin hicu nguoc
pha do?

Anh Kién: The cau quén réi a7 Lay tr mach visai chit 1ay o dau. Npudi ta
liip mot transisto ntia T d¢ tao ra tin hieu nguoe pha. Cuc B cua transisto
T, ldy tin hiéu tir cuc C cta transisto T, Cudi cung 161 duge tin hicu tai
cue C cua transisto T, nguge pha vai transisto T Kicu mach nay cho
moét tin hi¢u ra wong déi 16t

— + 45V + 45Y + 45V

100 &m

16
25A1013

Vao Ra
T5 T3
33K I 25C2383 2502383
100 dm
- 45V - 45V
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Anh Thuc: Ving dé em xem nao. Ciing khd phic tap dé nhi?

Anh Kién: Khong ¢é git Cau cif tach riéng timg con transisto ra thi sé thay
toan 1a nhing mach co ban dugc rdp lai véi nhau thoi. Bay gidr toi thay
cau ¢4 ve met roi d6. Ta nghi nhé! Cau e vé nghién ciu di, ¢6 g1 khong ro
thi mai chdng ta lai ban tiép vay.

Anh Thire: Vang! Em xin phép di nghi thoi. Xem ra bay git em thdy phic
tap roi day! Chao anh nhé! Em vé day!
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ANH THUC SANG KIEN

Anh Thite: Chao anh! An com t6i chua anh?

Anh Kién: Oi! hom nay c6 diéu gi mi cau vui thé? Chéc vira tring x6 6

hay sao ma td1 day sdm vay?

Anh Thie: Khong anh a! Cai mach visai 161 qua anh giang cho em lam ca
dém qua em thao thic mii khong ngti duge. Ma em théy cd thé thay hai
cai diot ¢ cuc B cua transisto T, bang mot cdi dién trd, ding khong?
Nhung ngudi ta lap hai cii diot nhu vay 1a dé bis nhiét cho transisto T,.
Nhu vay khi nhiét do tang thi dién dp cdp cho cuc B cua transisto T,
cling giam xuéng. Nhu vay s& lam cho mach 6n dinh hon.

Anh Kién: Tuong gi. Kiéu mach dé duge dp dung rong rii chir cir gi phai
tap & mach nay dau.

Anh Thire: Khong chi ¢é vay dau anh oi. Em con biét la bay gi chi can lap
mot bo khuéch dai tang dong la em ¢é mot mach cong suit tuong doi
roi. Anh xem day! Em bo di ca gidc ngt trua dé vé cdi ban thict ké nay
day. (hinh 31)

Anh Kién: Dau d¢ xem nao!... ... 0... &y mi ndy. cau di lap chua diy?

Anh Thire: Dy chua a! Em dang dinh sang hoi ¢ kién cia anh. Bdi lan trude
€m mua con thira may déi transisto cong suat TIP ma.

Anh Kién: Oi dio. may qué! May la ciu chua lap ddy. Ping 1 ¢6 su sang
tao day nhung cdi mach cua cdu thi¢t k€ c6 nhiéu diéu bat én! Néu lap
thé nay thi 16i so khong nghe duce dau.

Anh Thie: Sao lui bat 6n ha anh? Thi tai diém hai cue C cua transisto T, v
T, ta di ¢6 tin hicu 161 véi bién do &1 40V réi nhé. Em tao mot sut ap
duong va am 0.6V bang cich dung hai diot 4148 dé tao phan cuc cho hai
transisto TIP41 va TIP42. Nhu vay tai diem E chung cla hai transisto T,
va T, em duge mot tin hiéu cong sudt [6n cap cho loa.
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Anh Kién: Ciu c6 tri nhd vé mach that 161, Tuy vay cau lai quén moét van
dé. d6 la hé s6 HFe. Cau con nhd nd 12 cdi gi khong?

Anh Thire: Cdi d6 hinh nhu 1a hé $6 khuéch dai dong cua transisto hay sao
dy nhi. Nhung né cd tic dung gi mdi duge chit anh. T trude dén givr
khong thay anh dung dén cdi nay,

Anh Kién: V&i nhimg mach coéng suat nho thi khong cdn quan tam nhiéu
dén hé $6 nay. Nhung bay gid lam véi cong sudt 1on thi phai quan tam
dén né ddy. Minh ¢é thé tém tat nhu thé nay cho ciu dé hiéu nhé. Trong
diéu kién tin hi¢u ra loa 12 40V va 161 lip mot cai loa trd kKhang 13 8Q thi
dong dién gua transisto s&€ bang bao nhiéu?

Anh Thire: Anh it dba em thoi. Lic doé dong qua transisto 1a SA chd con la
bao nhi¢u. Cai d6 ¢6 gl ma anh cOn phai bit em tinh nham nifa?

Anh Kién: Sao lay khong hoi chit! Bay gio cho biét hé s6 khuéch dai dong
cua transisto hay h¢ s0 HFe 1a 50 thi cyc B cua transisto dé cian mot
dong di¢én la bao nhi¢u?

Anh Thire; Khong sao! Em vén con tinh nham 16t anh &! N6 s& 1a, n6 phai
}a 5A chia cho 50 thi bang 0,1A

5A: 50 (Hiey = 0.1A (1b)
Sao ha anh? Anh ¢6 thic mac gi khong?

Anh Kién: C6 day! Kinh thua “nha sdng tao™ Thé cdi mach tién khuéch

cong sudl cua ciu ¢d du sic cap ra 0,1A cho ¢di con s cong sudl cua
cau lam viéc hay khong?!
RO ring ta khong da. Vi vay néu mach cua ciau ¢é chay duge tht am
thanh cing méo tin hicu rat ning. Tuv viy ngudi ta ludn muon cho ting
visal chay cang nhe tai cang tét. Vi muc dich coa tang visal la 141 tao tin
hi¢u cho that chuin chd khong nhim cap dong dién ra lén.

Anh Thire: Thi ra la nhu vay. Em nghi chic anh lai dung phuong phdp mic
transisto cong suat theo cach Daclinton.

Anh Kién: Di nhién la ding cach dé. Tuy vay dé khong phai 1a phuong
phdp duy nhdt hién nay. Nhung mot vin de minh phai hét sice luu y, d6
la cach phan cuc dong dinh thién cho cic transisto cong sudt khi ta doi
hoi cong suat {6n.
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Anh Thiic: Thi ding céc diot méc néi ti€p dé dinh dp nhu truyén théng chi
con sao nita ha anh?

Anh Kién: Phuong phdp d6 thuan tién nhung hiéu qua khéng cao. chi phu
hop v&i mach cong suat nho. D6i véi mach cong sudt 16n nguai ta con sir
dung ca tinh chat thay d6i HFe cla transisto theo nhiét do dé tao nén
dien dp phan cuc. Nhu vay hiéu qua hon vi cé kha nang chinh dugc
chinh xdc dién dp phan cuc cho cdc transisto. Mot trong nhimg kiéu
mach phan cuc don gian ¢6 dang nhu thé nay.

-+

oA

Hinh 32

Mach nay tao mot dien dp 6n dinh tr 1,8 161 2.8V & hai diém A va B
khong phu thuge nhiéu vio dong di¢n qua mach. Bién dp phan cyc duoc
diéu chinh bai chiét 4p 5K dé phi hop véi loai transisto dung cho mach
cong suat.

Anh Thire: Hinh nhu anh dinh lap hai transisto cong suat ¢6 hai transisto
kichr thi phai nén mdi chon miic dién 4p nay. Vi bén transisto ¢é bén
ti¢p gidp BE do vay dién dp phan cuc cén 1a 2,4V vi mdi tip g1ap BE la
0.6V. C6 phai vay khong ha anh?

Anh Kién: Néu chon mitc dé thi ngudi ta goi [a transisto cong suat chay ché
do A day. Thudng thi dé han ché dong tén hao mot chiéu qua cdc
transisto, ngudi ta cap moét dién ap phan cye thdp hon nhy viy mot chut.
Mot vén dé nita d6i v6i mach (hinh 31) clia cau 1a ngudi ta khéng can
di¢n cdch li gitta tdng cong suat ra loa nita ma ddu tryc tiep. Vi dién dp
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mét chiéu tai diém d6 luon bing 0. Diém mach ddu ra loa cing la diém
dé dua tin hiéu vé mach visai héi ti€p. Mach héi tigp khong 14y tir trudic
mach cong suat nhu vay duge.

Anh Thite: Néu nhu vay thi em cam thay nhu mach cong suat kiéu nay cé
thé chay dugc tan s6 rat thap thi phai. Tham chi khuéch dai duge ca dién
ap mot chiu day nhi. Vi ddu vao cling khong ¢é tu cich 1i.

Anh Kién: Bing la nhu vay! Kiéu mach nay cho mot dai théng tin hiéu am
thanh rat rong. Tuy nhién cdn ¢4 céc bién phap dé han ché tim hoat
dong cua nd trong dai tan s¢ am thanh thoi. Vi néu mach khuéch dai céc
tin hiéu khong phai 1a 4m thanh thi ciing phién. Néu né khuéch dai tan
50 thdp qud dé lam hong loa. Néu mach khuéch dai cic tdn s cao qué
thi ciing gay nén t6n hao cong sudt rat I6n trén cic transisto cong suat.

Anh Thite: Thé cadc mach han ch€ dé nhu thé nao ha anh?

Anh Kién: Thi chung quy lai ngudi ta lai ding tn ma thoi. D€ han ché tin s6
cuc thap ngudi ta ding mot tu & diu vao. D€ han ché tan s& cao thi
ngudi ta sir dung mot tu vai tram PicoFara dau gidta cuc € va B cua
transisto T, hay T,.

Anh Thire: Nhu viy thi ban thiét k€ (hinh 31) cia em cé sta lat dugc
khong, hay ta bo di v& ban khdc ha anh?

Anh Kién: Sua lai duge chi! Can phai lam né nhu thé nay ¢hinh 33). D6 1
diéu ki¢n dé cho mach hoat dong ducc.

Anh Thire: Ving! Em chua hiéu hét nhung xem ra ngiy mai anh s& néi
mach nay chua dugc hoan hao. C6 phai vay khong anh?

Anh Kién: Nhung dau sao minh ciing phai tim hiéu xem mach nay con cé
nhimg khi€ém khuyét gi nita khong! Sau dé minh méi tinh dén chuyén
khac phuc van dé dé.

Anh Thire: Dé em thir phan tich xem nhé! Em thdy & phian mach phan cuc
thi minh c6 thé d&i chd gifta chiét 4p chinh phan cuc véi dién trd 3,3K
duge khong anh? Vi em thdy néu lap vao d6 minh ciing van chinh ducc
dong phan cuc ma.

Anh Kién: Di nhién 132 duge. Tuy nhién khong duge khoa hoc cho lam.
Khong phai van dé la chinh duge hay khong ma vi mét 1y do du phong.
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Gia st trong truong hop céi chiét dp dé tiép xic khong tét thi sao.
Néu lap nhu cha minh thi cdc transisto cong sudt sé chay yéu di. Con
trong trueong hop cua cau thi chi€t dp dé khong tiép xic dien dp phan
cuc s€ dang cao 1am chét ngay so transisto cong sudt va transisto dém
coOng suat.

Anh Thic: A! thi ra la nhu vay! Hod ra ca con dién trg 4,7K néi tiép véi
chiét dp la nham muc dich nh& qud tay van chiét 4p dé vé mic 0Q thi
dién dp phan cyc cho cdc transisto cong suat cling khong bi qué cao.

Anh Kién: D¢ cho dién ap phan cyc dé duge 161 ngudi ta con Lip them cho
nd mot cai tu loc véi tri s6 tr ImicroFara 161 10 microFara & d6 nira.

Anh Thire: Neu lam nhu thé' thi liéu mach d3 hoan hio chua nhi? Bay gio
thi muon r6i. Em xin phép nghi day. Ngay mai em s& nghién citu tiép réi
cung ban véi anh vay.

Anh Kién: Tuy nhi¢n ciu nén dim bdo gifc ngl cia minh cho diy du.
Dimg dé cong viéc ma anh hudng dén sic khoé chia minh ddy nhé!
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PE PHONG QUA TAll

Anh Kién: The ndo? Hom nay cau khong duoc khoé hay sao ma thay mat
mui cau ¢6 ve mét moi nhur vay? DE toi pha &m tra cho tinh tdo nhé!
Anh Thite: Thoi anh d€ ddy cho em lam! Mét mai gi dau, em suy tinh mai
ca ngay thay cdi mach nay cling tuong déi hoan thi¢n r6i anh a. Chi duy

nhat cdi phan h¢ s6 khuéch dai ddng, khong biét nhu the da 6n chua?

Anh Kién: Transisto kich cong suat ¢ hé s6 Hfe khoang 80, con transisto
cong sudt thi cé he s6 Hfe khoang 30. Nhu vay téng he s6 Hfe 1a 2400.
Néu tang visai ¢6 kha nang cung cdp dong 2mA thi mach ra cong sudt s&
cdp du 5A cho tai. Nhu vay la 6n thoa réi. Néu mu6n dam bao mot dong
cung cap tén hon cho téi thi khong ¢6 gi can trd ching ta lap them mot
tang tién kich cong suat nita.

Anh Thire: Dong thai minh ciing phai chinh lai tri 6 dién 4p phan cuc. Vi
lic d6 sé c6 61 6 tiep gidp BE clia 6 transisto chit khong phai la 4 tiép
giap BE clua 4 transisto nita?

Anh Kién: Cha! Diing 1a ciu vira dugc chén tra néng ¢6 khdc. Nhu vay thi
mach cong sudt am thanh ki€u nay c¢6 khd ning cap mot dong dién rat
I6n cho i. Khi ¢6 sy cham chap & dudng day ra loa trong liic mach
khuéch dai tin hiéu thi cdc transisto cong suat ¢6 thé bi pha huy ngay titc
thi. Vi vay ma phai hét sic luu ¥ dudng day ra loa ciing nhu & khang
tai cia mach céng suat.

Anh Thire: The thi cling s¢ nhi. Nhung cdi mach lan trudc em lap thi em
noi day loa vo tu. Ciing ¢6 luc bj cham hai diu day loa sao khong thay
né hong.

Anh Kién: Mach lan truée chay nguén don, dudng ra loa ¢6 tu cdch li. Dung
khdng cha t cling mot phin han ché dong dién qua transisto cong suat.
Nhung mach cong suat hién nay dugc dau néi thang nén dong dién ¢6
the tang rat cao néu c6 sy cham chap & dudng day ra loa.

Anh Thire: Nhu the' thi ¢6 cich nao khic phuc khong anh. Liéu cé thé diu
thém mot cdi tu dé€ cich li cho dudng ra loa duge khong anh?
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Anh Kién: Dugce chd, nhung s& khong thuan tién cho lam. Vi ¢ loai mach
nay phai diung tu khong phan cyc. Tu khong phan cuc véi tei sa 1én dé
dau vao duong loa nhu vay s€ rit dat ticn. Neudi ta ding mot giai phap
1a st dung transisto d¢ han ché dong che transisto cong suat.

Anh Thire: CGidi gi co? Em bict transisto dé 6n dp, dn dong. Nay lai ¢é mach
tranststo han ché dong nita co 47 The nd nhu thé ndo hd anh?

Anh Kién: Thi nguyén tac ca né 1a do dong dicn ra loa. Néu thiy vuot mite
danh dinh thi nd gidm tin hiéu di¢u khién vio transisto cong sual (xem
hinh 34).

Céau thiy day cde chan E cla transisto cong sudt déu ¢6 mot dién trd
0.47€2 cong suat Idn. Khi dong cung ¢dp ra tai [dn thi s& tao nén mot sut
dp tren hai ddu dién tré nay. Kiém sodt dicn ap trén hai ddu dién tré nay
dé bi¢t dudng dong dién dang cung cdp ra tai.

Gia su khi dong dién ra tai [d SA thi sé tao nén mot sut dp trén g 0,.47Q
mot dicn dp khoang 2.35V. Dién dp nay s¢ khi¢n cho transisto T,. dan.
The la tin hiéu vao tang kich cong sudt sé bi transisto T,, dan thing
xuong chan ra loa, dién dp chan B cha transisto TIP41 s& bi sut thip.
Diéu d6 khién cho transisto MJ3035 ciing chay kém di.

Anh Thirc: Day [a anh dang nét khi cue tinh tin hi¢u 1 duong. Khi tin hiéu
la am thi chac transisto T,, s& phat huy tic dung 8¢ transisto TIP 42 va
MIE 2955 chay véu di. A! ma em thay thé nay. Néu em ding hai di¢n
trés & hai cue E cia transisto ¢cong sudt tri s6 nho hon 0,47 thi chic bét
d1 duge may doi diot 4148 div nhi.

Anh Kién: Ciu lai da tinh dén chuyén an bét roi. Tuy nhién diéu d6 hoan

toan ¢6 1thé duge. Néu minh muén gidi han dong dién ra loa khong qud
3A thi chi viée dau 1at mot cdi diot 4148 thoi. Khi dong 3A qua uré
0.47€2 ¢ two nén syt ap 1,8V, Dién dp nay da dé cho transisto bao vé
duoe dan thong.
Tuy vay néu minh d¢ mic han dong thap qui s¢ [im cho am thanh cla
mach cong suat mat hay. Vi trong am nhac thudng ¢é nhimg am tlanh
dot bién véi cudong d¢ manh. Mach han ddng mitic nhoé qud s& lam cho
cdac am thanh nay bi han ché nén ngudi nghe cam thay nhu ti€ng nhac
khong duge cing khoc,
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Anh Thuac: Anh vita néi dén cdi am thanh dot bién em lai nhd ra mot
chuyén. Mach nay c¢6 tao nén am thanh dot bién dianh “phuc” mét cii
khi mdi bat dau bat nguén dicn khong ha anh?

Anh Kién: A ir nhi! Cau khong néi thi minh ciing quen. Ki€u mach nay
cing ¢¢ loal thi kéu “phuc™ khi khoi dong nguén, nhung ciing ¢é loai
chi kéu mot tiéng “tach™ rat nho thoi. Diéu dé tuy vao tri sé tu loc ngudn
on dong cung cdp cho visai. Cdi tu d6 1 tu 10uF dadu song song véi diot
on dp SV tai cuc B cda transisto 28A 1015 cap dong cho hai transisto
visai. V1 vay ¢6 nhicu mach cong sudt ngudi 1a khong st dung ro-lay dé
két ndi gilfa cong sudt cta ampli vt loa. vi khong ¢é téng “phuc” khi
bat dién ngudn nira.

Anh Thuc: Nhung dau sao khong ¢é gi can trd em lap mot cai ro-lay trén
dudng dau ra loa dé cho am thanh duge sach s& hon ch anh?

Anh Kién: Khong sao ca. Tuy vay & mach cong sudt kieu ndy ngudi ta cdn
lap mot cii ro-lay dé bao vé loa.

Anh Thare: Sao lai cin bao v¢ loa ha anh. Loa cua em dang 161 ma?

Anh Kién: Thi né dang 161 mé&i cin biao vé dé né khoi bi hong chit. Kiéu
mach cong suat nay khi ¢6 su ¢d chdp transisto cong suat thi dién dp
ngudn mdy chuc von s& chay thang ra loa va lam hong loa npay tic
khac. Vi vay phai cé bién phap dé phong van dé nay.

Anh Thire: Oi nguy hiém thé a? The nay thi em chiang ddm ding mach niy
nita dau. Nhung cdi mach bio vé dé hoat dong nhur thé nio ha anh?

Anh Kién: Dié¢u dé thi tuy ciu thoi, nhung cdu nén biét ring ¢é hang may

tram triéu cdl mach cong suat Kicu ndy dang dugc si dung trén the gidi
day. Much bao vé loa ¢é rdt nhiéu kiéu tir don gian téi cue ky tinh vi
phtic tap. Nhung thoi! Toi gidi thiéu cho ciu motl mach don gian nhat dé
ching ta dé phan tich nhé!
Mach bao vé loa hoat déng theo nguyén tac 1A mét cdi ro-lay tré thoi
gian. kém theo mét mach phit hién dién dp. Mach bao vé s€ déng ro-lay
néu dien ap & mach cong suat ¢ap cho loa bing OV mot chiéu. Néu vi sur
cd nao dé. mach cong sudt dua ra mot dién dp la am hay 1a duong mot
chiéu thi mach bao vé s& Jap tdc cit mach dién ¢ap ra loa.

Anh Thic: Nhung cdi chinh [a em mudn bigt mach dién cu thé cla né duoc

thuc hién nhu thé nao. Anh ¢ dp dp, mo mdé lam em sot rudl qua.
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Anh Kién: Mach d6 nhu hinh 35 . Dién dp hai dudng ra loa tir cong suat sé

qua hai dién trd 33K 6ii hai chan B v E clia hai Transisto 2SC828. Cau
thay d6 ncu dién dp ddu vao 12 am hay duong thi mét trong hai Transisto
s€ dan. Khi n6 dan s& lam dién dp wrén tu 220uF sut xuéng va mach
khong dong dugce rolay. Tu 47uF s& ¢6 tac dung loc céc tin hiéu ti¢ng dé
mach bao vé& khong bi cit ro lay khi tin hiéu tiéng 16n.

Anh Thuae: Tém lai la mach nay chi nhay cdm véi dién 4p mot chiéu tr

cong suat dua ra thoi cha gi?

Anh Kién: Day la mach don gian nhat nén chi bi kich hoat khi di¢n dp mot

Vao

chiéu tir tang cong sudt dira ra. Cic mach bao vé thé hé méi hi¢n nay
hoat dong v6i nhiéu tinh nang hon. Vi du nhu mach s& cit tin hiéu ra loa
khi nhi¢t do cdc Transisto cong suat qud cao. Hoac dudng day loa ¢6 trd
khdng tai qud nho... Tat ci déu nhdm muc dich ddm bao cho mach cong
sudt va loa duge an toan. Khi nao cé thoi gian minh s& gidi thiéu cho cau
cdc kiéu mach do.

- - - + 5w
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Hinh 35

Anh Thire: Nhir vay minh da ¢ thé bat tay vao vi¢e 1ap rdp mach ampli nay

dugc chua ha anh. Liéu con van dé gi nita khong anh?

Anh Kién: Ciing tam 6n 16i, chi con van dé nho nita 12 phan mach nguén

cung ¢ap nita la hoan thi¢n mach cong sudt am thanh. Péng thoi minh
cling ¢an mot s6 nguyén tac vé cich thiét k€ cdc dudng mach nia.

Anh Thirc: O! thé em twdng 12 mach nguyén 1y dd hoan chinh réi thi minh
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Anh Kién: Khong hoan toan nhu vay! Cau bi¢t ddy dong dién trong mach
cong sudt am thanh khong 6n dinh ma bién dong rat I6n. Khi khong ¢6
tin hiéu thi mach tiéu thu mot dong dién khd nho. Lic nay chi ¢é cdc
dong ¢ tang visai va dong phin cuc qua cdc transisto céng suat. Nhung
khi ¢6 1in ht¢u thi dong dién qua cdc transisto cong suat sé rat l6n dé cap
cho tai loa. Dong di¢n 16n s& tao nén cdc sut dp trén cac dudng mach.
Sut 4p nay s& lam cho cdc mach khdc hoat dong khong ding nhu thiét
k€. Hoac dong dién 16n trong cdc mach tao nén tir trudmg xung quanh
mach dan d6 lam cam dng sang cdc dudng mach lan can khéc.

Nhitng nguyén tic ¢o ban bao gém:
e Nguyeén tac tép mat
e Npuyén tic thoat mat
e Nguyeén tac khir syt 4p nguén
e Nguyén tac khir nhiéu tir Ky sinh...

Anh Thire: Oi thé ma em ctt tudng 1a mi an lién dugc roi. Ting 4y kién thic
thi chic phdi sang nam em méi lap dugc mach céng sudt nay mat.

Anh Kién: Khong dén néi lau nhu vay. Nhimg Kién thdc nay vé cung 16n,
cau s& ty hoan thién va bd sung vé sau. Con hién tai minh s& tao diéu
ki¢n dé cau lap duge mach cong sudt ndy trong thdi gian sém nhat. Tuy
vay ciu ciing biét rang dé ndm vimg duge nhimng kién thitc dé thi mat 16
mudi nam chéc ciing chua da.

Anh Thife: Thé bao gio thi minh bat dau duge ha anh?

Anh Kién: Ngay kia, ching ta s€ bt ddu nhé.

Anh Thite: That tuyét! Bay gitr cling muon rol, em xin phép vé day kéo ba
Xa cm lai s01 rudt. .
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CHUAN BJ VA BAT PAU LAP RAP

Anh Thue: Chao anh! Cong viéc cha anh may hom nay 161 dep chir ha? Doi
anh mal mdy hom, em sat rudt qua!

Anh Kién: Cim on cau héi tham, moi chuyén ciing én thod ca. Thé tinh
hinh bén cau the nao? Ba xd van kho¢ chid? Liéu da bit tay vio chién
dau duogce chua?

Anh Thie: Da! tat ca da sin sang. Bay gio minh phdi thiét ke cdi bang
mach dién dé nhu thé nao ha anh? Minh sé bat dau tir chd niao? Em da
chudn bi san mdy W gidy v c4 cay bit chi nita day réi.

Anh Kién: Thoi! Cdi thoi diing tay v& mach dién bang bit chi di lau [am
rol. Biay gid chac khong ai 1am nhu thé nita. Vi lam kieo dé mat rat
nhi¢u thoi gian. Bay gio viée thi€t k& cdc bang mach dién di ¢ mdy tinh
hé trg nén cong viéc nhanh hon rat nhiéu. Ciu thay dé chi mot ngay toi
da v€ xong toan bo mach cong suat hom trude vaéi rat nhiéu chi tiét. Néu
lim thi cong bang tay thi ¢ thé mat dén hang thang, (hinh 36, 37, 38)

Anh Thie: O thit tuyet qud! Biét dén bao gl em méi v& duge cdi mach
dién hoanh trang dén nhu thé nay. Nhung anh bio dé 12 mach dién cia
50 d6 hom trudie, sao em thdy né lai phic tap the kia. That su em khong
hiéu trén d6 ¢6 nhiing cdi gi nita ma nhiéu thi the?

Anh Kién: Pdng r6i! Néu xem nhu cau thi thyc su [a thay ling nhang. Cau
nén biét ring, ban so do thi toi chi v& mot bo khuéch dai cong suat, dé
cho mot keénh dm thanh. Nhung khi v& bang dién thi t6i lai phai v& hai
mach cong sudt gidng hét nhau dé chay hai dudng am thanh cho hai loa
rieng &, Vi vay ma s6 luong finh kién $& nhi¢u hon gan hai 1an. Néu cau
liy 10 gidy che di mot nlta bing mach dién ciu s& thay né bét phiic tap
hon rat nhiéu.

Anh Thire: Thi ra 1a nhu vay. Ving theo em nghi thi hinh hai cdi vong tron
¢6 16 ¢ hai bén ¢ phai la hai cdi transisto cong suét khong hd anh?

Anh Kién: D6, viec dau tién 1a cdu cén xdc dinh vi tri céc linh kién trén
bang dién tuong dag véi cdc linh kién duge v& tren so do.
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Anh Thitc: Con hai cdi vong tron ¢6 hai cham & trong chac chan la hai tu
loc ngudn roi. Em sé 1dy cdc diém d6 lam chuan dé Lap cdc linh kién con
lai, sau do la cdp dién va... nghe...

Anh Kién: Khong, khong! Khong duge néng voi nhu vay dau. Nam 10 vi tri
cdc linh kién che 1 mdt phan nho thoi, céi chinh 12 phai lén duoc quy
trinh fap rap. Néu khong kha nang xay ra ¢6 thé 1a mach s& hong ngay
khi céu vira cip di¢n. Nhimg mach dién ¢4 cong suat 16n khong the
lap au dugc dau. Phai hét sitc than trong, déng thoi minh ciing phai
chudn bi mot s6 d6 nghé dé kiém tra.

Anh Thire: Nhiéu thit thé co a? Thé ngodi cdi mo han, déng hd van nang,
kim va tovit ra thi con can ¢é nhiing gi nita anh?

Anh Kién: Néu lam chuyén nghiép thi ho cin ¢ nhimg may nhu sau:

e Mdy do tin hi¢u goi la O-xi-lo-sd-c8p (hay tiéng Viéet goi i May

hién séng)

» My phit tin hiéu am thanh chuin

» Bong hé do Deciben

» Trd khdng tal gia cong sudl
Nhung cau lam nghiép du thi khong nhét thiét phai ¢é nhing thi dé.
Pong ho van nang cing do duge Deciben tam tam roi. Quan trong nhat
fa cau nén kim moét bé tai nghe tro khdng that cao. Cdc loai tai nghe
thong thutng cé tro khdng 32Q hay 64Q thi khong thuan tién lam. Minh
¢6 1hé tan dung tai nghe cta cdc mdy dién thoai ¢ v6i (rd khang 200
thi cang t6t. Néu khong thi ta ¢6 thé quan bod phéi hgp trd khing cho tai
nghe d¢ nang tr& khdng cla né 1én vai tram 6m. Tuy vay. ciu nén nhd la
loai tai nghe Phone nay chi dé 1am viéc théi nhé. Néu dung dé nghe thi
dm thanh s& b nho gud. Bo phai hop tré khang ¢6 thé str dung céc bién dp
nhé ¢ dién tich clra $0 tir khoang 1 > 2 cm’. Sau dé cuon hai cuon véi ty 1é
/10 1a on.

Anh Thiic: Oi! The quin cudn day d6 thé nio ha anh?

Anh Kién: Cau xem hinh 39. N6 ciing khong ¢6 gi ghé gém ca. Chi cé diéu
cau nén kién nhan va nhd quan hai cudn gidng hét nhau cho hai tai nghe
nhé. Pong thoi chiéu quan cdc cudn day ciing phai clng chiéu. Sau dé
ddu vao cdc day ndi chic chan dé dung.

Anh Thike: Thé con may tao tin hiéu am thanh chuan ¢6 cdn khong anh?
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Anh Kién: Néu phii nghién ciru dén chdt lugng am thanh thi can. Nhung
bay gid chi can mach cong suat kéu to thi khéng can. Minh cé thé tin
dung san dién dp xoay chi€u clia bién dp nguén dé tao nén tin hiéu cho
mach khuéch dai hoat dong duagc roi.

10 mm
10 mn]‘.tl !_
['_7 SV 32 6m
Vao nt n2 Ra
n1 = 1000 vong day 0,08 mm
n2 = 100 vong day 0,1 mm
Hink 39

Anh Thitc: Vang thé thi cling duge. Thé bay gitr em s& bat dau bang linh
- kién gi ha anh?

Anh Kién: Tit nhién 1a minh bat dau lap tir tdng visai. Cau lap nhu hinh 40,
Sau khi hoan tat cdc linh kién. cau lay mot sgi day dién dau tir chan C
cla Transisto T, sang chan C cua Transisto T, toii dudng ra loa hay dién
tré 47K & dudng héi 1i€p. Can than dimg dé lap sai diém nao.

Sau dé méi lap diot ndn nguén dién va hai tu loc nguén dé cip dién.
Khai lugng viée ndy cing nhiéu dé. Khi nio 1ap xong that 16t phan nay
thi minh mdi 1i€p tuc lap rdp phén linh kién phia sau.

Anh Thite: O ruom ra qua nhi? Em s& vé bit tay vao viéc. Khi nao xong
em sé mang cho anh khai hoa cdp ngudn vao thoi.

Anh Kién: Thée nhé! Chiac hom nay cau cling mét réi, ta nghi thoi.
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KHO! DONG TANG MACH VISAI

Anh Thite: Chao anh! Com t8i chua anh?

Anh Kién: Ai cha! Téi hom nay dén sém vay? Toi vita an xong. Th€ cong
viéc hom trude cqu thyc hién nhu the nao r6i? C6 vudng mic gi khong?

Anh Thire: Day, em mang dén cho anh xem. Né6i chung 1am ldn ddu, em
vira lam vira phai ki€m tra nén chim lam. Mt ba ngay miét mai roi ciing
xong anh a. Anh xem liéu ¢6 sd suat nao khong?

Anh Kién: Thi dé xudng day toi xem nao. A dé i di dun 4m nuéc pha
tra nhe!

Anh Thue: Théi ank cit xem mach di. viéc dun nudc dé d6 em lam!

Anh Kién: Cha! cau cdn than that ddy. Céc m&i han that ngay ngan, sach sé.
Khong nham lan cdi transisto ndo. Con chiéu céc didt thi... ciing ding
ca. Nhung chac chin may cdi transisto nay dang 16t day chd? Ciu ¢6
dung transisto cli khong day?

Anh Thitc: Khong! Toan dé em mdt mua ca.

Anh Kién: Dau sao minh ciing nén do lai cho can than hon. Trong mach nay
cac transisto Ty, Tg, T, rat quan trong. Ching chiu dién 4p rit cao nén
khong dugc phép so sudt. Toi ding déng 116 do om dé do lai céc tiép
gidp BC va EC cla ching xem ¢6 chic chén tot chura (hinh 40).

10uF =

Hinh 40
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Sau d6, 61 do lai cdc dudng nguon duong va ngudn am xem c6 bi cham
chép gi khong.

Khi khong ¢ dudng mach nao ¢6 hién tugng cham chap thi 10i chuan bi
cap nguon dién vao. Nhung trude do 161 dd chudn bi dong ho van nang
dat d thang 50V va do sin nhur trong hinh 41,

10uLF 1o

Tk

L

Anh Thuc: Nhu suy tuan cia em thi khi cip dién vio mach cong sudl, dién ap

T3
= 2RO 2502383

Cany

Hinh 41

dudng ra s€ bicn dong manh sau d6 tro vé vi tri 0V, C6 phéi vay khong?

Anh Kién: Mach nay thi dién dp duong ra cua mach khuéch dai ciing khong
bién dong nhiéu lam dau khi ta méi cap dién. Nhung diéu ta luu thm
nhat 12 dién dp dudng ra cé trd vé vi tri OV hay khong ma thoi. D€ thuan
tién hon thi t6i chon loai déng hé cé kim chi & chinh giita. Nhu vay i
¢ thé do duge ca dién dp am va dién dp duong ma khong phai déi dau
que do.

Anh Thirc: Hay qué nhi! Cdi dong hé van nang nhu vay ¢6 ban ¢ dau ha anh?

Anh Ki¢n: Loai dong hé van nang ¢ kim ¢ giita thi bay gid rat it, tuy vay
toi hoan toan cai ti€n chiit dinh dé loai déng hé van nang thong thudng
¢6 tinh nang nhur vay. Khi nao ranh t6i s& hudng dan céau
céch cai 1ién cai dong hd van nang nhu thé. Con bay gidy 161 sap ddng
di¢n day.
Nam... bon... ba... hai... mét... Péng dién...

Hi... tot 161! Moi chuyén déu 6n ca.
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Anh Thitc: Chic mimg thanh cong!

Anh Kién: Chi la bude mot thoi. Bay gi¢r 16i s& kiém tra mach hoat dong ra

sao nhé. Toi dua tin hiéu am thanh vao réi nghe am thanh bang loai tai
nghe ¢6 tro khang cao. Toi phdi lip mot cdi chiét d4p am luong trén
duong tin hi¢u cdi da. A! ma quén, t6i phai xa dién cdc tu dién loc
nguon cdi da trude khi thao tdc lén mach dién, néu khong 161 so suat
cham vao cdc mach thi ¢ rdt nguy hiém. Dong phéng clia cdc ty ¢6
dung khdng [&n s& [am hong cdc linh kién.

Dé xa dien cdc tu hod. toi dung mot cdi dién trd cong sut 16n. ¢6 i s6
Khoang may tram om, chap vao ddu hai cuc cia cdc tu. Sau dé lay dong
hé do lai xem dién dp trén cdc chan tu di giam xudng hét hay chua.

Bay gi ta ¢6 thé nghe nhac duoe réi.

Anh Thie: Dau dau! Cho em nghe th mot ti di'.. Cing hay day nhi!

Nhung hinh nhu tiéng bé qu4 anh a!

Anh Kien: Diing la bé that. Tang visai ndy khong cho ra cong sudt 16n duge.

Nhung di¢u quan trong |4 am thanh phai rd rang, khong bi re 12 6n.

Anh Thire: Thé néu né bi re thi sao?

Anh Kién: Thudng thi mot trong ba transisto Ty, Ts, T, khong hoat dong s&
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gdy nén méo dang tin hi¢u ra. Néu ¢6 mdy hi¢n séng, minh s& dé dang
phat hién ra tin hiéu bi méo.

ANAN
v L,V

(A) (B) (©)

Hinh 42

Cau xem hinh 42. Tin hiéu binh thudng nhu & hinh 42A. Néu transisto
T khong hoat dong thi tin hiéu sé méo nhu & dang hinh 42B. Con néu
transisto Ts hay T, khong hoat dong thi tin hi¢u s& méo nhu hinh 42C.
Neéu khong ¢6 mdy hién séng ta cling ¢ thé suy dodn ra dang méo cua
tin hi¢u ra dang gi bang cdch do dién dap DC tai dudng tin hiéu ra. Dé
dong ho van nang & thang 10V DC. Néu kim nhich lén duong thi méo



dang & dang hinh 42B. Con néu kim ddng hé nhich xudng am thi méo
tin hi¢u dang ¢ dang hinh 42C.,

Anh Thuae: That la mot kinh nghiém quy.

Anh Kién: Bay git toi s¢ tién hanh lap phan mach phan cuc hay (ti€ng Anh
goi 1a Bias). Viéc dau tién [a t6i phai lap thém hai dién trd 47082 hay vai
tram Q giia hat di€ém A va B (hinh 43) d¢ 14y dugc dién dp hoi tiép. Sau
d6 lap hai transisto tao dp phén cuc. Riéng hai que do clia déng hd van
nang to1 s€ han tam vao mach cho tién.

Anh Thire: Vang! Li¢u ¢6 phdi xa dién céc w hod loc ngudn trude khi lap
may linh Kién nay khong ha anh?

Anh Kién: Chét that! Cau ma khong nhac 13 161 quén mat day, Sau khi lip
hét cde linh kién cia mach phan cue vio 161 s& 1ién hanh kiém tra. Néu
¢an than 161 ¢6 the dat déng hd van nang & thang S0V vi su ¢d xdy ra cé
th¢ 1am hong dong hé. By gior toi bat ngudn dién lén.

Anh Thire: Khong ¢6 dién ha anh? Em Khong thdy kim déng hé thay doi.

Anh Kién: Toi dang dat & thang 50V. Bay gid t6t chuyén vé thang 2,5V nhé.

Anh Thire: Thay réi! Duoc 1.8V ha anh?

Anh Kién: Di¢n ap phan cuc nay diéu chinh duge ma. Dé toi thir xem chiélt
ap phan cuce ¢ tac dung khong nhé. D6 do. cau thay dién ap phan cuc
thay doi chua ndo. Bay gid t6i d¢ mic dien dp thap nhat c6 the, dé cho
an toan. Khi nao hoan thién mach toi € chinh lén mic danh dinh.

Mot dicu luu ¥ 13 trong trudng hop chiét dp diéu chinh hét ¢& thi dién ap
phan cuc phai khong qud 16n so vdi ong dién dp cla cic tiép gidp BE
trong tang cong suat.

Vi du trong mach nay 161 dung hai transisto cong sudt va hai transisto
kich cong suat, Nhu vay tdng s6 ¢6 bon tiép gidp BE. Nhu vay dién ap
phan cuc khong nén [6n qua 2,4VDC.

Anh Thuc: Bai vi tiép pidp BE ciia transisto 14 0,6V.

Anh Kién: bién dp a6 chi Ia liic nhiét d6 trung binh thoi. Khi mach hoat
dong. nhi¢t do tang cao thi dién &p phan cuc phai tr dong giam xuéng
mttc thap hon.

79



@ EBEZISE
€l

C

b=l

=]

=

o~

T

8 |+
=
in
'
o

/ w04y
I

L]
ADSIINIY wo oLy

AGH + ASP + AGY + ”

Hinfr 43

80



Anh Thire: Nhung lam sao ma bict duge khi bi néng mach phan cuc sé
giam dién dp di?

Anh Kién: C6 gi diu. 161 chi can mot cdi bat Lira 14 bi€t thoi ma. Minh s€ dot
nong transisto cam bién 1én. Sut 4p trén mach phan cuc s€ giam xudng
tr tr s€ nhin thay duge rén dong hé van nang.

Oi thoi! muén qud réi. Ching ta nghi thoi!

Anh Thite: Cim on anh. M6t buéi t6i that thi vi. Ngay mai em $& suu tdm
mot miéng nhom dé lam cdnh tan nhiét cho transisto cong sudt. Sap dén
ngay hdi qua réit! Vui qud! Vui qua!

81



LAP CAC TRANSISTO CONG SUAT

Anh Thire: Anh oi! Em chuan by san mot tam nhom tan nhiét réi day nay.
Phai hi hue ca buoi chiéu em méi khoan xong may 16 ndy ddy. Anh thay
¢o dep khong?

Anh Kién: Cau that khéo tay qud!

Anh Thioce: Em nghi phan nay chac khong kho lam anh nhi? Chi con viéc
bat vit. han chan thoi. Li¢u t6i em minh di nghe duoc chua anh?

Anh Kién: Thi ciing chang ¢6 gi. Tuy nhi¢n minh can than thi vin hon.
Minh dimg lap transisto cong suat voi ma chi lap tang kich cong sudt
thoi. Sau d6 lay hai diot 4007 lap thuan chiéu & hai chan BE cda hai
transisto cong suil nhu the nav. (hinh 44)

Anh Thue: Lim nhu the thi ¢é tde dung gi ha anh?

Anh Kién: Toi phai ludng trude viée hai transisto kich dong ¢é thé bi hong
hodc chay bat thudng. Con viee lap hai diot 4007 la dé tao nén mot 1iép
etap gia BE cua transisto cong sudt. Nhir vy dam bdo ché do ciia mach
khong bi thay doi. Sau khi dau mach nhu hinh 45 xong. 16i lai cip ngudn
di¢n cho mach.

Anh Thite: Va d¢ ¥ di¢n dp rén dong ho van ning xem ¢d vé OV khong
cha gi?

Anh Kién: Dang I nhu viy. Ta luon phai lun ¥ xem dién dp ra cé binh
thudng khong. Va tat nhi¢n ta ¢d thé nghe duoge ticng véi 1al nghe ¢é
trg khdng cao. Tuy am thanh khong duge to nhung phai tron tiéhg
Khong br e,

Anh Thare: Néu am thanh khong bi ¢ thi s€ lap nét hai con transisto cong
suit 1a xong? A quén phai bo hai cii diot 4007 ra trude cha nhi.

Anh Kién: Khang! Thoi diém lap transisto cong sudt rit quan trong. Trudc
hét khi am thanh nghe ¢ ai nghe tré khidng cao di 161 thi ta cin kiém tra
sut ap trén hai diot 4007 ma vira gin vio. Sut dp ndy chinh 1a sut dp s&
ha trén tiép gidp BE cua transisto cong sudl. Sut dp nay s€ quyét dinh
muc dong tinh chay qua transisto cong suat.
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Toi chinh lai chiét d4p phan cuc d€ sut dp trén hai ddu diot 4007 mdi gan
vao ¢o tri s0 khoang 0,1- 0.3V thdi cho an 1oin. Sut dp trén hai di ot
4007 chinh la sut ap trén ti€p gidp BE cua transisto cong sual sau nay.
Sau d6 t6i mdi ti€n hanh [ap hai transisto cong suat.

Anh Thire: Phai xa tw trude khi lap transisto cong sudt chit a!

Anh Kién: Di nhién 1a thé! Va cau nhd [a phai ¢ tdm A-mi-ang dé cich li
vo cla transisto cong sudl véi cich nhom tin nhiét day nhé! Dé tang
hi¢u qua truyén nhiét gilta transisto cong suat sang cianh nhom. ngudi ta
cho mot it m& Si-li-con vao hai mat cda (dm cdch li A-mi-ang. .

Anh Thife: Nao, anh ngdi udng nudc di, dé dé em ra tay...

Bay git ddu loa vao nghe chir anh?

Anh Kién: Néu cau lap khong ¢6 sai sét gl thi ¢d thé cip ngudn tré lai. Néu
thay sau may gidy, ro-lay dong danh soach mot céi la 16t. Dé bigt duoc
mach cé cat duge ro-lay khi dién ap tir cong suat dua ra ¢6 léch hay
khong, thi 161 dung dién dp tlr dong hé van nang kich hoat t6i diu vio
cua mach bao v¢ (hinh 46). Du ciu dua dién dp am hay dién dp duong
cua dong ho van nang vao ddu tu 47uF trong mach thi mach bao vé cling
s€ nha ro-lay, Ro-lay chi déng lai sau may giay nhu lic méi bat mdy khi
cau nhac que do ra khoi mach.

Nhu vay cau s€ yén tAm mac hai day loa vao!

Anh Thuc: DBau réi day loa diu réi. dé em mac vao xem nio.

Anh Kién: Khoan da. Dimg dé chiét 4p am lugng 1dn qud. Ta van xusng hét
cd. Sau khi bat nguoén, ro-lay bao v& dd déng ta mdi tir tir van chiét dp

I¢én vix dé mirc nho thoi.

Anh Thire: Oi! tuyét qua kéu hay ra phét anh nhi! Thé mach khong thé cho
phép kéu to hon dugc hon nira ha anh.

Anh Kién: Khong phai! Bay 2id muén réi. Phai dé hing xém con nghi,
khong ¢6 ho lai kéu ca. Hon adta ngay mai t6i phai 1dp thém hai transisto

bao vé dong cho an tam.
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Anh Thite: Minh viia lap xong mach ro-lay bao v¢ 1a gi ha anh?

Anh Kién: Mach ro-lay nay chi bao vé khong cho xéng dién d4p mot chieu
ra loa thoi. Con néu tra khang loa qua nho hay dudng day loa chi cham
thi mach nity khong ¢6 tic dung. Hui transisto bao vé dong ¢6 cuc B noi
viio cue E clla transisto cong suat, chac cau ciing biét rd ¢hd cha nd roi.

Anh Thire: Vang em biét ché d6 roi, nhung em hoi Ja mach bao vé dong lap
sai thi ¢é sao khong ha anh?

Anh Kién: Mach bio vé dong lap sai hay bi hong ciing lat gdy nén bénh...
Ré tiéng. Vind s¢ lam chap cac tiép gidp BE cua cdc transisto trong tang
cong suat lal.

Anh Thife: Cii d6 thi ngity mai em v lam ctng duoc day nhi.

Anh Kien: Cau cu tir tir ma lam, diing d¢ nham 1an chiic chin sé thanh cong.
Cudi cuing thi 161 s& chinh lai lan cuéi dién dp phian cuc cho transisto
cong suat., Lic trude 1061 dd chinh né xudng thap hét ¢d cho an toan.
Nhung dé¢ mitc dién dp phan cuc nhu vay thi khi mach hoat dong v
mc tin hi¢u nho dé bl méo tiéng.

Cau van chiét dp tin hiéu sao cho ti€ng ra loa la nho nhat. Sau d6 4p
tai viio gan loa rdi chinh chiét dp phin cuc lén cho am thanh hét nghet
la duoce.

Hoac cau ciing ¢é thé ding dong ho do di¢n dp BE cla transisto cong
sudt. Tr s6 BE tam 0.4 & 0.5V la via,

Minh c@ing ¢é th¢ phdi luu ¥ 161 nhi¢t do cua cdnh tin nhiét. Néu chi bit
nguon dién ma khong nghe tiéng, thi sau 15 phut, cdnh tan nhi¢t chi am
Am 1 vira. Con sau may phit ma cinh tan nhi¢t da néng thi phai chinh
di¢n dp phan cuc xudng mic thip ngay

Anh Thite: Vang em ghi nhan mdy di¢u anh can dan.

Anh Kién: Tam biét nhé! Chic thanh cong!
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TRANSISTO VA FET

Anh Kién: Xin chio! Chac mach cong suat méi lam cau khodi hay sao ma
trong ¢ vé vui tuoi vay.

Anh Thire: Vang tuyét lam anh a! Mdy hom nay em nghe sudt ngay. Nhung
cd diéu loai nay c¢6 vé cong sudt hoi nho anh nhi. C6 loai mach nao cong
sudt 16n hon khong anh.

Anh Kién: Thong thwong ki€u mach nay 16n nhat ciing chi cho phép x4p xi
hon 100W. Nhung duoc & chd ding foai nity thi am thanh cé phéan chuén
khi cdu nghe v6i cong sudt vira tam. Nhimg ngudi sanh nghe nhac
thudmg khong khodi kiéu mach loai nay cho lam.

Anh Thire: Th¢ ha anh? Chéc anh lai ¢6 kiéu mach nao d6 méi ma em chua
ting duge biét 131 ?

Anh Kié¢n: Khong phéi vay. Chi Ja mét su nang cap cdc mach loai niy 1én
thoi. V¢ co ban thi khong cd gi khidc, nhung trude tién cau ¢é biét cac
khuyét diem cua mach cong suat 1a gi khong?

Anh Thire: Em mdi thue hanh duge ¢é6 may chue cii mach cong suat thi
lam sao ddnh gid ndi van dé doé. Chac chi ¢6 van dé méo bién do tin
hiéu dau ra.

Anh Kién: Thi ciu chang thac mac la cdc mach ciia t6i lap c6 didu gi d6
bat 6n vé chdt lugng méi. Méo bien do dung 13 mot van dé. Céi dé ta sé
linh sau.

Bay gior cau cin phai nghién cdu lai vé transisto trudc cai da.

Anh Thire: Anh oi a anh! Céc loai transisto tir loai vo sat, vo nhua, toai to,
loal nho. loai thuan. loai nguoc... em déu biét rd ca roi. Bay gidy lai con
toal gi niva day?

Anh Kién: Con nhiéu chi. Dén 161 day ciing phai cdn nghién ctiu nita ma.
Su phit trién clia k¥ thuat da xudt hién ngay cang nhiéu loat linh kién
md& vdi nhing tinh chat wu viét hon han cdc foai cii. C6 mot dic
di¢m cuc k¥ quan trong déi véi loai transisto théng thuong ma ciu chua
biét day,
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Anh Thite: Con vin dé gi nita ha anh? Anh khong gidu nghé em ddy chir?

Anh Kién: Dac diém thi nhat cta céc transisto 1a ¢6 mot dién dung ky sinh
gilta cdc tiép gidp. Vi du gita cic cyc C véi B hay giita B véi E hoic
gitta C véi E.

Anh Thire: Nhu vay thi ¢6 cdc tu ddu lung tung bén trong transisto 2? Em
¢o thay gi dau.

Anh Kién: Khong nha san xuét nao dau tu lung (ung vio trong transisto ca.
Nhung do cau tao cla ching nén cédc cuc dé cé dién dung ky sinh véi
nhau. Pién dung ky sinh la di¢n dung khong mong muén. Vi du nhu ciu
dé hai soi day dién gin nhau, thi gifa hai sgi day s& ¢6 mot dién dung
rat nho.

Anh Thire: Nhu vay thi chac trj s6 ctia nhimg dién dung kv sinh nay rit nho,
khong dang ké va ngudi ta ¢6 thé bo qua.

Anh Kién: Hau hét cdc trudng hop thi ¢ thé bo qua. Nhung trong mot

mach dién ¢6 nhiéu transisto lién két v6i nhau thi nhitg dién dung bé
nho dé s€ gay nén nhitng téc dung dédng ké.
Trong mach cua mot transisto. Do tdc dong cuia céc dién dung ky sinh
nay ma Khi ngudi ta dua mét tin hiéu 161 cuc B cua transisto thi phai
sau mot khoang thoi gian nhat dinh (rat ngan) tin hi¢u mdi xuat hién taj
cuc C.

Anh Thire: Nhung mi chua bao gi em thay cdi transisto nio chay ma lai bi
cham nhu the ca. Hay 1a em chua gip phai loai d6?

Anh Kién: Loal nao ciing nhu viy ca. Chi cé diéu, d6i véi mot transisto
thi khoang théi gian dé tinh bang mi-co-16 gidy, nén cau khong phat
hién ra dugc.

Anh Thite: Oi chao! Nhanh cham ¢6 vai céi phin triéu cua tich tic déng hé
thi tham thdp gi co chi. Chic gia tri d6 chi dé cho cic nha khoa hoc
nghién ciu thoi.

Anh Kié¢n: Gid tri d6 tuy nho nhung khi mot mach céng suat lién két rat
nhi€u transisto thi gid tri d6 lai tang lén ddng ké. Mot ting cong suat
kiéu don gian c6 thé bi té tin hiéu giita ddu viio va ddu ra t6i hang trim
mi-cO-ro giay.

Anh Thuc: Nhu vay cé nghia 1a khi em dua tin hiéu vao giac cam cuia ampli
thi phai sau hang chuc hay hang tram mi-c&-ro giay sau dé, tin hiéu méi
Xudt ra loa?

89



Anh Kién: Ding la nhu vay do. Khoang thoi gian d6 khong 1dn nhung néu
$0 sanh vo1 chu k¥ coa mot séng am thanh tan sé cao thi tin hiéu di bi
tré lai toii ca chu ki roi.

Gia sir tin hiéu & 10Khz thi thai gian cia mdt chu ky chi ¢é 100 mi-co-
ro giay. Nhu vay cic tin hiéu § tan s6 cao s€ bi léch pha nghiém trong.

Anh Thire: Oi chao 6i! The thi anh dimg cho em biét ¢é hon khéng! Bao
nhi¢u ¢ong st cla em chidc bay gid chi ddng virt di mat réi. Lam thé
nao bay gio.

Anh Kién: Dimg nén vint di. Cii gi cling ¢é gia tri ca nd chd! Nhung dé
dap dmg cdc doi tai tinh xao thuong thuce am thanh th can ¢é sy cai tién
ddng ké trong cdc mach cong suat.

Mot trong nhiing phuong phip d6 la nguoi ta ting cudng dong dién diéu
khién cdc Transisto. Dat ché do lam viéc cia Transisto lén mikc thién dp
cao. Nhu vy dong dién tinh cua cdc Transisto cling [én.

Anh Thirc: Thé thi dong dién 16n hao nhiét s& rat 1on anh a.

Anh Kién: Nhung bl lai thi ngudi ta ¢6 duge chét lugng am thanh tét hon.
Ngudi ta thuong goi do 14 cic loai mach cong suat hoat déong & ché do
A. Theo tiéng Anh ngudi ta goi chdng li loai ClassA.

Loai ampli ClassA khi hoat dong thi cic Transisto rdt néng vi ché dé
dong tinh khd cao vi vy ma hiéu suat cla loai ndy thuong rat thap, doi
lai ngudi ta ¢6 duge am thanh t6t hon.

C6 mot loai linh kién méi ¢é kha nang khic phuc duge nhimg dic diém
caa Transisto thong thuong.

Anh Thite: Dé 1a loai linh kién gi th& anh?

Anh Kién: C6 mot loai Transisto mdi ma cau chua timg s dung. NO ¢6 mdt

s6 tinh nang vuot troi hon han cdce loat théng thudng méa cau chua biél.
b6 1a loai Transisto FET.
Transisto FET 1a ky hiéu viét tat tiéng Anh cia ba ch Field Effect
Transisto ¢6 nghia 1a né hoat dong theo nguyén tac hiéu tng dién
trusng. Khong giong nhu cic toal Transisto thong thutng hoat dong
theo nguyén tac hi¢u ang dong dién qua cic tiép gidp.

Anh Thire: Nhu vay thi ¢ vu diém gi hon loai Transisto thong thudng
ha anh?

Anh Kié¢n: Nhin hinh ddng bén ngodi thi loai FET khong khic nhiéu so véi
loai Transisto thong thudng. Nhung cau tao bén trong thi lai khac. Cac
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chan SGD c6 tinh nang tuong duong nhu cic chan EBC cua Transisto
thong thuong. (hinh 47)

Hinh 47

Loai FET c6 dac diém la dién dung ky sinh gilta cdc cuc nho, dong-dién
di qua ¢6 tap nhiéu thap. D¢ diéu khién dong qua né thi can c6 dién-dp
vao cuc diéu khién (cuc G) chit khong can dong dién qua cuc B nhu-loai
Transisto thong thudong. Sy lién quan gita dién Ap diéu khién va dong
dién qua n6 duoc thé hién nhu biéu dé. (hinh 48)
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Hinh 48
Anh Thire: Thé thi dong dién vao cuc G sé bang bao nhiéu ha anh? Ciing
nhu la dong Ib ay!

Anh Kién: Cuc G c6 mot trd khiang vo cung I6n : o véi céc cuc khac. Vi vay

ma FET khong tiéu thu dong dién dau vao. 1)ong dién chay qua né chi
phu thudc dién ap gita cuc G va cuc S thoi.
Trong diéu kién nhiét do 1a 25'C thi véi dié 1 4p diéu khién 4V. Dong
qua cuc D da dat dugc hon 3A. Nhung néu niét do tang cao hon thi hé
s6 nay giam thap hon muc nhu vay. Néu nhi¢ do tang lén toii mic 75°C
thi dong cuc D lai chi dat c6 2,5A.
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D¢ nhin 16 hon phdn ddu cta dac tuyén cau xem hinh bén phai. Vi
dién ap phan cuc GS 1.2V thi dong tinh cuc D s twong ing khoang 300
t3i 350mA.

Anh Thite: Nhu vay thi loai FET nay khong tiéu thu cong suat ddu vao ha
anh? Vay hé s6 HFe cita né duge tinh nhu the nao day?

Anh Kién: Pung viy! Loai FET khong tiéu thu dong dién ddu vao ma chi
cin dién dp d¢ diéu khién. Vi vy ma hé s& khuéch dai dong HFe khong
dugc dp dung cho loai transisto FET nay. Tinh chat cua transisto FET
nhu vay, cho nén khi lip cong suat cho ampli, ching ta khong can phai
¢6 mach khuéch dai dém phic tap nhu mach cong suit dung transisto
théng thuong. Nhung mirc di¢n dp phan cuc cho loai FET thudng cao
hon loal transisto thong thudng mot chit.

Anh Thite: Thé ¢6 loai FET nao nhé dé lap cho tdng visai khong ha anh,

~ hay ngudi ta chi dung né 1am céng suat thoi?

Anh Kién: C6 du ca, to nho 16n bé. Minh ci theo gid tri clia nha san xuat
ma sit dung.

Anh Thite: Anh néi vay lam em ngtra ngdy 1am r6i. Em phai 1dp ngay mot
mach cong sudt st dung FET méi duge.

Anh Kién: Dimg nén ndng véi nhu vay! Ciu khong thé dp dung tat ca
nhitng kinh nghiém lap transisto thong thudng dé lap mach cong sudt
ampli sir dung FET dau. Néu khong tim hiéu k¥ loai FET ndy thi cé thé
cau s¢ vap phai nhitng sai lam.

Anh Thifc: The co a? Em nghi rang anh s& khong gidu nghé em diy chi?

Anh Kién: Khéng ¢6 gidu nghé ciu dau. Chi Ia nhilng nguyén tic co ban
thoi ma. Bay gir cau thi nhin k¥ lai (hinh 48) xem ¢6 thdy diéu gi thu
vi khong?

Anh Thire: Thi cing binh thudng nhu moi cdi dé thi théi.

Anh Kién: C6 1¢ cau hoi khd nhan thiy di¢m khdc biét. transisto trudng can
maot dien dp di 1dn vao cye diéu khién G dé ¢6 thé cung cap mot dong
dién 16n cho tai dau ra.

Anh Thikc: Thé thi sao nao?
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Anh Kién: The thi minh cdn mot tin hiéu diéu khién lén hon déi vdi mach
str dung transisto thong thudng. D6 vdi transisto thong thudng thi tang
kich cong suat chi can ¢é kha nang cip du dong cho cuc B cua transisto
cong suat, nhung dién dp thi chi can I6n hon dién dp phan curc BE mot
chit. Nhung déi véi transisto trudng thi cuc diéu khién G lai khong tiéu
thu dong dién ma can dién dp I6n thi mdi c6 kha ning cdp dong dién 16n
cho tai. Khi hoat déng vdi tai ¢é tr¢ khang nho, mach céng suat phai
cung cap dong dién Idn cho tdi. Dién dp tin hiéu diéu khién ¢6 thé phai
16n hon dién ap dau ra tdi hang chuc von.

Anh Thue: Em van nghe 161 anh giang. Nhung di¢u d6 ¢é y nghia gi?

Anh Kién: Nhu vay thi mach tién kich cong sudt phdi ¢6 kha niang dua ra
duge tin hi¢u ¢d bién do tin hi¢u 1on hon hang chyc von so véi tang cong
suat. Neu cau lap mach nhu mach cong suét thong thudng thi khong dédp
{mg duoc yéu cau niy.

Anh Thirc: A! hod ra la nhu vay. Mach tién khuéch dai visai chay chung
nguon véi tdng cong sudt. Vi viy ma bién do t6i da ma mach tién
khuéch dai dua ra chi gan bing véi dién dp ngudn cung cap.

Anh Kién: Vi vay khi hoat dong v6i cong suat 16n, cdc transisto FET khong
thé dua ra dugce tin hiéu cé bién d6 16n dugce; vi dién 4p tin hiéu dau vao
khong du.

Deé khic phuc hién tugng dé, ngudi ta thuong diing hai ngudn cung cip
riéng. Ngudn cung ¢ip cho tdng tién khuéch dai visai sé€ cao hon ngudn
cung cdp cho transisto cong sudt FET khoang 10-15V.

Anh Thife: Thé thi mach tién khuéch dai ¢6 kha nang cap ra tin hiéu diéu
khién cuc G c6 bién do dién dp 16n hon ¢ dién ap ngudn cung cép cho
transisto FET hay sao?

Anh Kién: Dung vay. Nhur thé thi transisto FET méi ¢6 kha nang hoat dong
hét cdng suat. Biay gidr cau xem mach nay nhé! (hinh 49)

Anh Thite: Oi! That hoinh tring qud anh a! Nhin qua mach nay thi thdy am
thanh chac cling hay ldm. Nhung anh thiét k€ thé nay thi khong 6n réi.
Mach nay khong cé phan tao phan cuc (Bias) che transisto cong sut.
Nhu vay 1am sao kiém soét duge dong dién tinh qua transisto FET?
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Anh Kién: Da&i vdi Transisto thuong thi diéu dé rat quan trong. Nhung doi
v6i Transisto FET thi phan phan cyc khéng quan trong lim. Cau c6 thé
dic¢u chinh dién trd giita hai cue G cua hai Transisto FET dé dat duoc sut
ap khoing 2V ta on.

Khi hoat dong, cac Transisto FET s& bi néng lén. Khi nhiét d6 tang cao
thi Transiste FET lai dan dong y&u di. Khong giong nhu Transisto théng
thuong. khi cing néng cang dian dong manh.

Anh Thire: Thé thi cling don gian di rat nhiéu. The sao anh khong ding toan

bo mach bang FET ma diing ca Transisto thudng k&t hgp nira?
Moi loai ¢é mot uu diém riéng. Su két hop nhu vay nham tan dung hét
nhiing vu diém cla chiing. Mach visai em st dung hai Transisto 2SK30
nham nang trdé khdang ddu tin hiéu vao lén that cao. Nhu vay tranh cho
1in hi¢u diu vao bi méo dang vi sut dong. Cdc Transisto ting dém dugc
st dung loai thuong hoat dong & ch€ do A dé gitp cho 116 khang diu ra
dugic giam thap.

Anh Thic: Em chua nghién citu k¥ mach nay. nhung xem ra né cling khong
dén noi phite tap. Chi ¢6 dieu em thdy hoi phién 13 lam sao tao duge hai
muc nguon cung cap cho nd day.

Anh Kién: D¢ tao duge hai mde nguon thi van phai theo cdch truvén théng
thoi. Nhung cau nén nhd 13, mach tién khuéch visai tuy hoat dong voi
mitc nguon cao hon nhung cong sudt lai nho hon rdt nhiéu. Vi vily, mach
ngudn cua né khang dén ndi phic tap. Cic tu loc nguon clng khong can
¢6 ri $0 16n nhu ngudn cung cap cho cic Transisto cong suat. Tuy hoi
phien phiic nhiung bil lai cau sé ¢ duoc chal luong am thanh trong sdng,
chuan xdc hon miy mach ci.

Anh Thure: Vang, thé thi khi nao rdi rai em s¢ thuc hanh 1dp rdp kiéu mach
cong sudt su dung Transisto FET nay.

Anh Kién: Cau ¢é vé mét moi réi sao? Nhimg lan trude, moi khi ¢é mach
mdi cau déu thye hanh ngay tic kKhiac co ma. Sao bay gidy [+ dé tir tr
nhu vay?

Anh Thie: Khong phai the dau. Em nghi rang anh van con mot mach nio
dé uu viét hom nhu the. Mach ndy chic 14 anh $€ ndi bay gisy ngudi ta
khong con dung nia.

Anh Kién: C6 18 ¢iu ¢ ngai phai st dung hai miic nguén cung cép cha gi.
C6 kic¢u mach cho phép chi dung mot mic nguén ma van dam bio hiéu
qua gan duge nhu vay.



Anh Thire: Biét ngay ma. Anh van con bi quyét gi day?

Anh Kién: Khong phai bi quyét ma la cong nghé ché tao linh kién. Nguoi ta

da ché tao loai transisto truong thé hé méi duge goi la MOSFET. Loai
transisto truong MOSFET ¢6 hé s6 khuéch dai dong ID rédt cao. Vi vay,
n6 khong can dén dién ap diéu khién cuc G qud 16n nhu vay.
Mot trong nhiing loai MOSFET d6 la cap transisto truong thuan nghich
2SK2221 va 2SJ352. Néu lap vao mach trén thi dién d4p ngudn ting visai
va tdng cong suit c¢6 thé chung nhau dugc. Tuy nhién, can lap thém mot
mach ghim dp dé phan cuc cho hai MOSFET cé6ng suat. Dic diém nira 1a
chan han cta cap MOSFET loai 2SK2221 va 2SJ352 c6 vi tri chan hoi
dac biét. Néu khong dé v thi cau s& bi nham lan. (hinh 50)

O
1. Gale
O 3. Drain
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Hinh 50

Anh Thirc: Loai transisto cong suat 2SK2221 va 2SJ352 nay dac biét that
day. Chan nguon va chan chung lai dat ¢ vi tri ngugc so véi thong
thudng. Néu ci quen nhu loai khéc thi chéc ta sé lam n6 né tung khi cap
nguon mat.

Anh Kién: Nhiéu ngudi ciing bi nham 1an nhu vay roi ma. Ké ca khi cau
han ding vao mach thi cling khong nén tuy tién do dac bira bai que do
dong ho do dién vao cuc G cta ching.

Tro khang dau vao (chan G) cua transisto truong cuc cao. Mot dong dién
cuc nho chdy qua dong ho do dién cla ching ta ¢6 thé lam mach dién
clia transisto truong bi pha huy ngay tic thi.

Anh Thire: Thé thi tir nay em phai rat can than véi bon transisto truong nay.
C6 1€ hom nay thé la du. Anh di nghi thoi, con gi thi ngay mai ching ta
lai ti€p tuc vay. Em cling mét roi.
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MACH CONG SUAT CHAT LUONG CAO.

Anh Kién: Chao cau Thire! Hom nay cdu ¢é vé roi rai vay?

Anh Thire: Vang may hom nay em ciling nghi ngoi thdi anh a. Em dang
chuéin bi dé lap kiéu mach cong suat am thanh dling transisto trudng.
Nhung dot nay em thiy nhir ¢6 diéu gi d6 khong an tam lidm nén chua
dam tién hanh. H6m nay, em thinh gido anh xem liéu c6 cdn vin dé gi
can fuu ¥ nita khong.

Anh Ki¢n: Kha kha! Thei thi cit nghi ngoi cho thodi mdi tinh than. Biét dau

dén luc lam viée lai hiéu qua gdp mdy lin lam viéc miét mai 4y chd!
Xem ra cau bay gid cing chin chian hon ngay trudc nhiéu. Chic ciu
cing rdp dugc nhic¢u mach cong sudt... phé pham réi hi?
Hi¢n nay. cdc kiéu mach céng sudt st dung transisto trudng thi rat
nhi¢u. C6 nhiéu kiéu mach trong cdc mdy nghe nhac hién dai duoc thiét
k¢ vo cung tinh xdo. Tuy vay, nhiéu kiéu dé khong phi hop dé cho cau
thuc hién trong diéu kién nghiép du.

Anh Thite: 'Thé thi chdn qua nhi' Liéu em ¢6 thé trd thanh nha chuyén
nghiép rdp mdy nghe nhac duge khong ha anh? Néu mdy nghe nhac cua
ta khong bang duge cda ho thi ciing chdn that.

Anh Kién: D¢ trd thanh nhi rdp may nghe nhac chuyén nghiép thi ¢in cé su
no luc vo cung I6n vé moi phuong di¢n. Khong phai ai ciing c6 the
thanh cong.

Nhiéu ki¢u mach don gian dé thuc hién ma chit lugng lai cao véi mot
cong sudt vira di nghe 1a diéu ki¢n dé cau khai thic rat hiéu qua. Mach
cong sual hom trude ma téi vira nghién ctru clng td mot mach chat
lugng kKha khd.

Hom nay, 161 gidi thiéu cho cau mét kiéu mach ciing duge cdi tién dang
ké trong tdng visai. Vi vay, nd dat duge su dn dinh ot hon so vdi kiéu
mach cong sudt truvén thong.

Anh Thire: Moi anh xoi chén trid di cho néng. Nghe anh néi dén kiéu mach
mdi lam em tinh ¢d ngudi. Liéu mach mai ¢ khién em vt bé tat ca dam
mach cong sudt kicu ¢a di khong ha anh?
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Anh Kién: Pau phai nhu vay, Mdi kiéu mach déu cé nhitng uu diém va

khuyeét diem riéng. Tuy ting diéu kién cu thé ma minh sé dp dung kicu
mach cho hop ly.
Mach hom nay t6i muon gidi thi¢u cho cau ¢é tinh chal rdt cin bang.
Cdc mach cong suat su dung ting visai thong thuong déu ¢é xu hudng
mat can bang dién dp do anh hudng bai dién dp nguén, bdi tin hiéu 1én,
bdi dong tai va nhicu anh hudng khiach quan khic.

Anh Thae: The kiéu mach d6 s& khong dung kiéu tang dau khuéch dai visai
nlia ha anh? Thé thi chic phai 1 mot k¥ thuit cuc méi ma em chua bidt,

Anh Kien: Khong! PBé khong phai la mét cong nghé cuc mdi nhu cau
trong, ma d6 chi la mot sy cat tién ma thoi.

Nguyén tac cua kicu nay 12 ngudi ta sir dung hai mach visai duoge lap
nguge nhau. Nhu viy su bal can bang clla moi mach visai duge bl trir
nhau. Mach cong suit s& dat duoc su on dinh v can bing 16t nhat.

Anh Thoc: Thoi mal Anh trinh bay dai dong qué. 1am em s6t rudt roi day.
Cu thé 1a ngudi ta 1am nhu thé nao?

Anh Kién: Cau xem mach hinh 51 xem ¢6 diéu gi khac biét khong nhé.

Anh Thie: Oi anh oi! Sao lai ¢é ki¢u mach k¥ di lam vay? Ding 1 ¢6 hai
mach visai quay lung vio nhau. Nhung em khong thidy mach on dong
¢ho mach visai o dau.

Anh Kién: Baoi vi hai mach visai luén hoat déng nguge pha nhau, vi vay moi
su bién dong vé dong dién duge bl trlr cho nhau ral nhiéu. Trong truong
hop nay mach én dong ¢ nén khong can thiél ‘tho lam. Nhitng phan
mach ¢on lai chic khong ¢6 gi d¢ lam cau thic mic chd?

Anh Thire: Khong ¢6 gi ddng ké. Nhung cdn hai cai didt dn d4p 9V anh 1ap
tu dudng ra loa 161 mach phan cue 1 ¢6 tac dung gi vay anh? Chua bao
gir em thdy ki¢u mach cong suél nao cé hai diét dé ca?

Anh Kién: Ciu biét d6. oai transisto trudmg cé dic diém hoat dong bing
dién dp diéu khi¢n. Trong trudng hgp trd khdng tai qud nho, dong dién
yéu cau cdp ra 1én. Ldc d6 mach visai s& dua ra mot dién dp diéu khién
cling s€ rat 1on. Dién dp dieu khién ¢ thé vuot qua mite chiv dung cla
cue G. Vi vay ma transisto truong cé thé bi phd huy.

Hai diét dé nhim muc dich khong dé dién dp cuc G va S cia cic
fransisto truong vuol qud muc gidi han.
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Anh Thite: Hod ra 1a cuc G ctia FET hay MOS FET chi chiu dugc mot dién

ap gidi han nao d6 thoi 4?

Anh Kién: Thong thudng cdc transisto trudng c6 thé chiu duoc mét dién ap

cuc diéu khién gidi han tir 15 161 30V.

Trong mach nay néu tal ca moi thi déu 16t dep thi hai diot dé trd thanh
khong can thiét. Nhung néu nh& chang may trong lic thao tic lap rdp
mi cdu d€ chap hai ddu day loa véi nhau thi that dang tiéc.

Nguge lai, néu khi ¢6 hai diot d6 thi v6i dién dp G va S 2id1 han nén
dong dién qua cuc D chi ¢6 mot mitc no dé thoi. transisto trudng sé
khong bi hur hong vi qud dong.

Anh Thife: That tuyét, chi cdn hai diot 6n dp ma ¢6 tic dung bao vé dong

cho transisto cong suit. That 1a don gian qua!

Anh Kién: Diéu thi vi Ia khi sir dung cdc loai transisto truong thi ¢6 thé

mach cua ching hét sitc don gian ma lai dat duge chil lugng am thanh
cao. Vi tin hiéu khong phai di qua nhiéu tang khuéch dai. Cing vi
th€ ma hi¢u ng tré pha tin hiéu va tap nhifu dugc gidm thidu xudng
muc o1 da.

Cau tham khao thém mét mach nia & hinh 52 s& thay su don gidn cla
mot mach khuéch dai cong sudt st dung todn loai transisto trudng
kénh N.

Anh Thic: Oi anh oi! Xem ban v& ndy em cé cam twéng nhu ho n bét linh

kién vay. Trong kicu mach ndy, viéc diéu khién phan cuc cho céc
lransisto cong sudt $& nhir thé nio?

Anb Kién: Muach nay hoat dong & ché do A. Dong dién cla tang visal s€ tao

nén phan cyc cho cide transisto cong suatl. Vi vidy ma cau khong nhin
thay mach phan cuc dau ca.

Anh Thuc: Nhumg 6 dicu em khong cho rang viéc thiét k& céc mach cong

sudt cang don gian thi cang nang cao dugc chat luong am thanh.

Anh Kién: Ping nhu vay! Dugc cdi no thi mat cai kia ma. Nhiing mach
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kicu don gidn nhu thé nay chi phit hop cho cdc mach cé cong suat nho
vura du nghe trong nhitmg can phong. Khi doi hot cong suat 16n thi can
dugc thict k& can than hon rét nhicu. Ngudi ta thuong 1dp rat nhiéu cic
transisto cong suat song song vdi nhau dé cho mach céng sual cé kha
nang cung cdp mot dong dién cuc ky manh mé ra cho loa. Ngudi ta ¢6
thé sir dung tir 2 téi 8 doi transisto cong sudt d¢ c6 thé cap cho loa dong
dién tc thoi lén t6i hang midy chuc ampe. Nhitng mach cong suit do
chac cau chua timg duge nghe bao gis.
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Anh Thie: Tuyét qud nhi! Khi nio bin duge léa ga méi em s€ danh tién dé
Jap mot mach cong suat ¢6 that nhiéu transisto cong suat, Lic d6 anh s&
hudng dan em nhé!

Anh Kién: Diéu do6 khong ¢d gi phitc tap. Néu muén 1dp mach céng sudt 16n
thi nén sir dung transisto thudng thi hon. Loai transisto trudng khéng phu
hop cho lAm. Vi loai transisto trudng nay kha nhay cdm véi nhiét d6.

Anh Thite: Em ciing nghi nhu vay. Hém nay anh em minh chi trao doi thé
thoi nhi? Em vé sém dé con chuin bi cho ba xd nhi em sdng mai di cha.

Chao anh nhé!



AM SAC. SAC MAU AM THANH

Anh Thitc: Chiic mimg thanh cong! Hay lam anh a! Ca chiéu nay em nghe
nhac that qua da...

Anh Kién: Thoi! Tir tir hiy néi, mai nghe nhac khong can an com chiéu
day cha?

Anh Thite: Khong dau! Em vira thoi com cho ba x@ vira nghe nhac ay chi!
C6 thé em phai thay doi loa méi cho di cong suat thoi anh a. Dol loa
nho cta em khong chiu duge cdi ampli nay thi phai. anh a! Em ma vin
hét chiét dp 1én 12 mang loa cham loc coc anh a.

Anh Kién: The thi phai thay doi loa mdi that ro1, Nhung cau nghe loai nhac
gi ma md to nhu vay?

Anh Thie: Thi nhac Tay ma! Sip sap, sinh sinh méi khodi chir anh? Ma cm
mudn tiéng cha trong nd kéu to hon nita 6 dugc Khong anh?

Anh Kién: Hoan toan duge, nhung khong phai la jam cho ampli cong suat
16n hon duge ma chi thay doi lai hé s khuéch dai o cac dai am thanh
khac nhau.

Anh Thic: Vang! Em ciing nghi nhu vay. Em nghe v6i nhiéu bai hdt khic
nhau thi thdy cé nhiéu bdi tieng choang choang. ¢é bai thi tiéng tram
nhiéu qud. khong nghe 16 duge tiéng hat nia.

Anh Kién: Cii mach cong sudt ma minh lip d6 14 kieu ampli chay thang.

Theo tiéng Anh ngudi ta goi [a “Dircet”™; né chi nham 1di tao lai tin hicu
am thanh véi muc dich trung thue nhat. Vi vay khong hiéu chinh duoc
am thanh. Tin hicu am thanh vao nhu the nao thi tin hiéu ra nhu the do,
chi ¢6 bién do la 16n hon thoi.
D¢ ¢é thé hiéu chinh lai am thanh thi ngudi ta sir dung mét mach dac
biét dé chon loc cdc tin hiéu am thanh khdc nhau. Hé thong dé c6 the rat
tinh vi vi phitc tap, song ciing ¢6 thé don gian thoi. Dicu dé w§ thude
viio kha nang chon loc am thanh cda mach dé, cang nhir nhu ciu thuong
thitc cha thinh gia.
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Anh Thire: Khong khong! Em chua dim mo 16i cdi gi 14 tinh xdo ca. Nhung
minh ¢6 thé tu lip mét cii mach chon loc am thanh don gidn ¢é duge
khong anh?

Anh Kién: Dugc chit! cdc ampli thuong c6 mach didu chinh am sac. Tin
hig¢u qua mach am sac roi mdi tdi tang cong sudt.

Ciing ¢ moét s6 loai mach cong suat duoe thiét k€ ¢é thé didu chinh
duoc mirc do khuéch dai ¢ cic tdn s6 am thanh khdc nhau. Chang qua
cing chi la mot cich cai ti€n & mach héi ticp.

Anh Thife: Oi! thé mi anh khong néi sém. dé minh thiet k€ luén vio mach
cong sudt vira r6i ¢ hon khong,

Anh Kien: Thi dén bay gio cling chua muén ma. Dau sao thi mach am sic
thumg duge lap riéng 1€ vai mach cong suat. Day 1a mach am sic don
gian nhat. N6 chi ¢6 mot chi¢t 4p va mot tu dién trén dudng tin hieu am
thanh théi, (hinh 53)

33nF
Tin hiéu vao — . Tin hiéu ra
1K
V50K
Hinh 53

Anh Thire: Cadi mach nay cling don gian nhi! Ay the nhung lap thé ndy thi
lam sao duge? Khi van chigt dp dén tri s6 cuc tiéu thi tin hiéu s& bi chap
ra mat qua tu 33nF hét con gi?

Anh Kié¢n: Thi di nhién la chap hét xudng mdt. Nhung chi chap hét tin hiéu
O tan so cao thoi, vi tu di¢n 33 nF ¢6 dung khéng 16n déi véi tin hiéu
tan s& thip. Khi chiét dp dé & misc gia tri cuc dai thi tn sé am thanh cao
chi suy giam di mot tf chit thei.

Anh Thidc: Nhu vay thi goi [a mach “giam am thanh tin s6 cao” thi ding
hon chi anh nhi? The nhung khi gidm gid tri ctia chiét dp di thi bat dau
tr tan $6 ndo né bat diu ¢6 tac dung?
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Anh Kién: C6 nhi€u cich dé tinh, can ci vao cong thic tinh dung khing

cua ty. Dung khéng ciia tu dugc tinh bang cong thic:
Ze=1/(2x314xFx ()

Trong d6 F 1a tan s6 duge tinh bang Hec. C 1a gid tri cta tu dién duogc
tinh bang Fara. Ldy pid tri cta dung khdng tai tdn s& cin khio sat réi
thay the bang mot gia tri dién tré tuong duong tai vi tri chia tu dién. The 1a
cdu khong khé khan lam dé tinh ra gid tri cla cdu chia dp dién trd chi?

Anh Thic: Em khong higu 1am?

Anh Kién: Gia st khi tdn s6 am thanh 12 10 Khz thi gid tri dung khéng cla
tu 33nF trong mach bang... D€ toi tim cdi mdy tinh bo tii da!

142 x 3,14 x 10000Hz x 0,000000033 Fara) = 482 (Q)

Theo nhu hinh 47, néu chiét 4p dé & mitc 0Q thi tin hiéu 10Khz vao qua
mot cau chia 1K/482€Q. Nhu vay tin hiéu 10Khz & dau ra chi con cé
khoang 1/3 tin hiéu ddu vao thoi.

Anh Thirc: The con tin hiéu am thanh & tan s6 9Khz thi sao?

Anh Kién: Thi ta ciing ifnh nhu vay théi.

Anh Thite: Oi anh oi! Em gidi tinh nhdm ngoai cho nhu the ma cing chiu
thoi. Toan la cdc 6 1€ nhu vay thi em tinh dén bao gir méi xong duoc?

Anh Kién: Dung nhu vay! Viéc tinh ki€u thh cong d6 rat mat thdi gian dé
¢6 thé khao sdt duge hét dai tdn s6 am thanh tir 20Hz, 30Hz, 40Hz tdi
1Khz, 2Khz... 10Khz [1Khz... 20Khz... cic k¥ su ngay xua di rat vit va
d¢ dat duge chat lugng am thanh nhu mong musn. Nhung ngay nay ¢6
nhicu thi€t bi trg giip nén viéc tinh todn nhu vay khong cén
thiél nita.

Anh Thie: Thiét bi gi thé ha anh? Anh ¢6 thé cho xem dugc khong?

Anh Kién: Ngudi ta c6 thé ding cic mdy tinh d€ hé trg. Hodc mot hé thong
mdy vé do thi tr dong. C6 mdt cdi mdy s& phit ra tdn sé am thanh tan s6
tr rat thap roi tir tir thay doi tan so lén cao dan. Tin hieu dé goi 14 tin
hieu quét, hay nhu ti€ng Anh goi la Sweep. Tin hiéu quét (Sweep) nay
dugc dua t6i dau vao ctia mach am séac. Tai ddu ra clia mach am séc ¢6
mot cai mdy s&€ do mifc tin hieu d6 dé ghi lén mot d6 thi. The [a sau vai
chuc gidy, minh s& c¢6 mot do thi am thanh cila mach am sdc dé véi vo
50 gid tri theo tAn s¢ am thanh.
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Hé thong dé goi 1a mdy Bode Plotter. Minh ciing c6 mot cdi doi ci
nhung ciing dung tam dugc. Cau xem né vé ra d6 thi ciia mach am sic

don gian ctia minh vira lap rdp xong nhu thé nao nhé. (Hinh 54)
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Hinh 54

Anh Thirc: Oi! that tuyét voi. Th€ bay gid néu em thay ddi tri s6 cia tu thi
dai am thanh c6 thay déi khong héa anh?
Anh Kién: Tat nhién la thay déi. Néu toi thay tu 33nF béang tu 330nF thi

dac tuyén am thanh ctia mach s€ nhu thé€ nay. (hinh 55)
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Hinh 55
Cau thay khong! Tan s6 suy giam sé xuéng dén tan so thdp hon. Con
bay gio thi toi lai lam mot mach diéu chinh am séc theo kiéu ngugc lai
vGi ki€u trén. Mach sé chi giam dugc tan s6 thap. Con tan s6 cao thi
khong bi suy giam nhiéu. Cau xem hinh 56.
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Vr50K

Hinh 56

Anh Thite: Anh ¢é nham khong diy? Em thdy vén giéng nhu mach o hinh
533 ma?

Anh Kién: Khong nhidm dau! Van [a cdi ty d6, chiét dp d6, 1r¢ dd. Chi cé
diéu minh thay déi vi tri cho nhau thoi. Ciu thir xem lai di!

Anh Thire: O xin 16i anh! PXing 13 em nhdm that. Nhin qua thi tuéng Ia
gi6ng nhau. Hod ra cdi tu 33nF va trd 1K ddi ché cho nhau. Thé thi dac
fuyén am thanh cia mach nay nhu thé ndo ha anh?

Anh Kién: Nho 161 mdy Bode Plotter thi moi viée hét sic don gian thoi.

Ciu doi moét kit thi s€ thdy duoce két qua ngay (hinh 57).

10

10 100 1K 10K 100K
Hinh 57

Anh Thire: Oi! hay qud nhi! Khi dua chiét 4p vé mic gid tri thap nhat thi tin
hiéu ¢ 1an sd thap dudng nhu bi suy giam hét.
Bay gits cling muén r6i, em xin phép vé thoi. Ngy mai & nhd em sé 1ap
thtr cii mach am sac ndy. K&l qua thé nao t6i mai em s€ lai qua nha anh

ban tiép nhé!
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Anh Kién: Dimg nén néng ldp mach nay voi. Bay gid khong ai con choi kiéu
mach nay nita. Mach niy chi dugc 1ap trong cdc dai radio ddi cd thoi.
Anh Thic: Oi chao 6i! Ci buéi t6i hom nay em nhoc cong ti€p thu bao

nhi¢u ki€n thic, cudi cung thi toan la kién thic ngudi ta bo di r6i sao?
Anh Kién: Dau cé bo di. Nhimmg kién thic hom nay tét mudn truyén thu cho
cau dé nham xay dung mot cii mach am sic hoan thién thoi. Hai mach
am sac nhu vira rdi cé rat nhiéu han ché. The nhé! Cif vé ngl ngon di!
Ngay mai ching ta s& bit tay vio mot mach am sic hoan thién hon.
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MACH AM SAC THU BONG

Anh Thire: Chao anh! Em cay ¢t qud anh a!

Anh Kién: Sao vay? C6 chuyén gi the? Pha am trd uéng cho tinh tdo cdi da roi
hay tir tir n6t. Viée dai dém t6i nay khong duge thi dé t6i mai, cé gi dan.
Anh Thitc: Thi em cay cii chuyén cdi mach am sic chi sao. Em thdy trén
mdy amphi hang hiéu cé hai nim van chinh 4m sic. Mot nudt cho am
thanh trdm, mot néit cho am thanh cao. Khong hiéu ho lam thé nao ma
dau duge nhu vay. Hai cdl mach hém qua thi minh chi chinh dugc mot
trong hai th théi. Em nghi mii ma khéng bi€&t ho dau nhu

thé nao.

Anh Kién: Tudng gi. Thoi! Lam chén tra nay cho tinh tdo cdi da rdi bat tay
vao viéc. Tom lai 1a nguoi ta ding hai mach loc song song véi nhau.
Mot mach loc tan s6 cao, mot mach loc tdn s6 thap. Sau dé tin hiéu ra
cua hai mach loc duoc tron lai véi nhau. Thé 1a ngudi ta ¢6 thé vira chinh
duge tdn s8 cao vira chinh duge thn s6 thap bang hai chiét 4p riéng r&.

Anh Thire: Viang! Néi thi dé nhung mach cu thé thi mdi khé. Em ciing thir
v& hai mach song song v6i nhau réi. Nhung thdy khé qud vi kiéu nao
cang bat hop ly ca.

Anh Kién: D¢ toi xem lai ndo! Piing réi hai mach hém qua néu dau song
song thi khong dugce réil. Can phai cai tién lai doi chit ca & mach diéu
chinh tin s6 thap lan tan s cao thi mdi két hop chiing lai dugc.

Anh Thire: Biét ngay ma! Thao nao ma em lam mai khong duge. Anh gilt bi
quyét k¥ qud!

Anh Kién: Dau c6! Hom qua 1a minh chi mdi biét duoc nguyén tic cla
mach chinh am sac thoi. Con cy thé thi cau xem day 12 mach chinh tdn
0 thap. Cau thay d6 khong khdc mach hom qua 14 may. (hinh 5¥)

Nguoi ta ddu théem mot dién trd 4.7K ndi ti€p véi chiét dp nham dé cho
tin hiéu khong bi mat han ma chi ¢6 thé nhé di thoi.
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Tin hiéu vao
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flinh 58
Anh Thire: The thi tin hiéu ra ¢6 khdc mach loc tan s6 thdp hom qua khong
ha anh?
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Hinh 59
Anh Kién: Cling tuong tu nhu vay thoi. Cau xem hinh 59 thi thay dé.
Anh Thie: Vang ciing khong khdc 14 mdy. Thé con mach chinh am cao
thi sao?

Anh Kién: Mach chinh tan $6 am thanh cao dugc lap nhu hinh 60.

Tin higéu vao
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Nhu vay chitng ta duoc duong dac tuyén am thanh nhu hinh 61 nay.
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Hinh 6!
Anh Thite: Hinh nhu mach niy khuéch dai hoi nhiéu vé tan s6 thap thi phai.
Anh Kién: Bing vay! Nhung khong sao, n€u dudng ra ¢é trd khing thap thi
tan s& dau ra sé dugc nang 1én cao hon. Con bay gids toi sé 1ap song song
hai mach chinh tan $& cao va tin s& thap lai. Toi s& dugc mach am sac

nhu thé nay (hinh 62).

47K VrS00K 47K

I L |
1nfF
Tin higu vao ! Tin higu ra
L |
47K yraook| 47K
10 nF
Hinh 62

Anh Thite: Thé lip nhy vay thi mach niy ¢é dnh hudng 1an 1on sang mach
kia khéng ha anh?

Anh Kién: C6 chit! Nguoi ta tinh todn sao cho su anh huong dé bit trir cho
nhau. Pién trg 33K s€ 1am giam trd khang dau ra ctia mach chinh tan s6
cao nén mach diéu chinh tan s& cao s€ ¢d tan sd dinh cao hon doi chit,
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Nguoc lai, tu 1 nanoFara cta mach chinh tin $6 cao lai dua tin s dinh
cua mach chinh am trim xuéng thap hon mét tf chit.

Anh Thire: The thi dudng dac tuyén am thanh clia mach nay nhu thé nao?
Anh Kién: Thi tir tir minh méc mdy vao roi sé thay.
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Do... cau trong thay chua (hinh 63).

Anh Thite: That tuyét! Em trong dudng mach nay ché tin s6 1 Ki-lo-héc cé
d6 khuéch dai nho nhat nhi.

Anh Kién: Thong thuong thi tin hiéu & xung quanh | Ki-16-héc ¢ am thanh
rat choi tai. Nén ngudi ta ¢6 xu huéng muén giam bét phdn tin hiéu &
viing 1an s6 d6 di. Khi hai chiét dp dé can bang thi he s6 khuéch dai &
viing tan & d6 duoc ting lén nén dai thong tin hi¢u lai twong d6i giong
dong déu trong toan giai am thanh.

Anh Thitc: Nhung ¢6 18 em thay cdi mach nay c6 dai Am thanh hei bi réng
qud hay sao dy nhi? Em thay dén tdn s6 100 ki-16-hec ma do lgi van nhu
& 10 Ki-lo-hec vay.

Anh Kién: Ddng r6i tan $6 khong nhimg rong v¢ tdn cao ma con rong ca vé
tan thap nita. Cau thdy d6, & tan s6 3 Hec hay 10 Hec ma do lot van cao
nhu o 100 Hec.

Anh Thire: The thi ¢6 the cang c6 1gi vé am tram ch( sao ha anh?

Anh Kién: Khong han nhy vay dau. Vi tan s6 thip qud thi tai minh ¢é nghe
dugc dau. Hon nifa cdc tan s6 qui thdp s& lam mang loa bi léch khéi vi
tri chinh tam cia né. The 1a gdy nén su méo ti€ng co hoc. Vi vay 1aach
can c6 them vai con tu d€ cit bot di dai thong tin 6 khong can thigt. Dé
lam sao ta chi ¢6 duge tin hiéw am thanh hoan hao nhat.

Anh Thic: Phuc tap thé co 3? Vay thi phai dau tu nhu thé nao bay gid.
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Anh Kién: D¢ minh tinh lai tri s6 mot chit nha' Pay ciu xem (hinh 64).
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Tu 470 nanoFara s& chin cic tan $6 qué thap lai va w 1 nanoFara cing

vot dién tro 47K & dudng ra s€ loc hét cic tin hiéu 16n hon 30Khz. Bay

g1 thi dai am thanh khdc doi chiit nhu ¢hinh 63).
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Anh Thirc: Nhin cdi dudng dédc tuyén dm thanh ctia mach chinh am sdc nay
t01 thdy nd gidng nhu lung clda con lac da dy nht. That la mét mach dién
hoan hao.

Anh Kién: Mach nay ciing chi binh thudng thoi. Vi né cling ¢é nhiéu nhuogc
di¢m lam. Tuy vay khéng phdi né khong ¢é tic dung tich cuc.

Anh Thire: Thoi! Em xin anh, chac anh sip noi 1a ngudi ta khong con ding
loai mach nay nlta chd gi. Nhung nhuoc diém gi di nita thi ciing dé mai
tho1 anh a! Hom nay ciling muén réi, em xin phép vé thoi!

Anh Kién: Thi cau ¢ lap ma ding thir di clng tam on dé. Chic thanh
cong nhé!
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MACH AM SAC TiCH cUC

Anh Thire: Hay [am! Hay lim anh a! Em {am duoc rdi. Khodi hon trude réi
anh a. Nhung... ¢6 dicu em thac mac 12 am thanh bay gid khi ¢é mach
am sic nay vao hoi nhé hon trude mot chuat anh a! Nhu vay lidu ¢6 sao
khong ha anh?

Anh Ki¢n: Thi pha am tra udng chic mimg thanh céng cua cau cdi da. Thé
am thanh ¢ cai thién hon trude nhiéu khong?

Anh Thite: DI nhién 1a hay hon réi. Ngoai viéc am thanh ¢é nhé hon trude
mot chat thi nit van tiéng tram vi 1i€ng bong ¢6 vé chua duge thod min
cho lam. Liéu ¢6 thé thay dai tri s6 cic linh kién dé cho tiéng tram, ti€ng
bong duoc tang cudng thém chiit nita duoe khong anh?

Anh Kién: Bay gio ta can phai xem lai ¢di do thi am thanh & hinh 59 vay!
Ciau cd thdy diem dac biét gi khong?

Anh Thire: Thi hoan hdo qud con gi nfta. Do chon loc & cic dai tan s6 am
thanh nhu mong muén roi con gi nixa?

Anh Kién: Khong t6i muon cau dé v 16i trj $6 ghi & trén cot doc cla bidu dé

¢o. Cau thay dé. Khi tin hi¢u vao chuan 13 1V,
Nhung tin hi¢u ra ¢ 1an 56 thap (ti€ng trdm) chi ¢ khoang 600 mili-Von
thoi. Va ¢ tan $6 cao cling vay. tin hi¢u ra chi dat bién do gan 600 mili-
von so vdi tin hi¢u 1V ¢ dau vao. Con tin hiéu tdn s¢ 700Hz (tieng
trung) chi con ¢6 hon 200 mili-vén.

Anh Thife: Thé sao minh khong thay doi tri s6 céc ty, 1rd dé né dat duge tin
higu vao nhu tin hiéu ra ha anh?

Anh Kiéen: Néu lam duoc nhu vay thi.... chi ¢6 thé [A mot doan day déng ma
théi. D€ nén duge tin hiéu am thanh & giai tdn s6 nay thi Am thanh & tin
s0 khdc cling bi anh hudng. Dé dat dugc bién dé tin hicu ddu vio va ddu
ra ciia mach am sac khong bi suy gidm thi nguoi ta ding thém mot mach
khuéch dai cho tin hiéu 16n hon truée khi qua mach am séc.

Anh Thie: A! th€ ma cm quén mét. Cdi mach dé thi hoan toin nhur kinh dién
thoi chir anh nhi? Liéu c6 gi ddc biét ¢ loai mach khuéch dai nay khong?
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Anh Kién: Khong ¢é gi dic biét ca. Chi cin mach c6 hé s6 khuéch dai tir 2
t61 3 lan la di. Ngudi ta ¢on Lip thém & dudng ra cua mach am sac thém
mot tang khuéch dai véi hé sa bing mot (1 1an) dé cho tin hiéu am thanh
duge chuan hon.,

Anh Thitc: Mach khuéch dai bang mot, sao lai [am cho tin hi¢u am thanh
chudn hon duge. Néu em khéng quén thi & mach do. tin hiéu vio nhu thé
nao thi ra nhu theé dé co ma?

Anh Kién: Kicu mach am sic nay thi wd khdng dau vao cla tdng sau
(thuong 1a tang ¢ong sudt) s€ anh hudng 161 chinh tri s8 ctia mach am
sac. Néu g khdng diu vao cla ting cong suat la rat 1én thi anh hudng
dé khong ddang ké. Nhung néu mach céng sudt ndo ¢é 1r khang tin hiéu
dau vao nho thi né gay anh hudng diang ké. Mach khuéch dai bang 1 ¢6
ta1 ¢ cuc E s€ loal bo anh hudng nay (hinh 66).
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Toi nghi rang d6i véi ciu chang cd gi ... phic 1ap kinh khing trong
mach nay.

Anh Thire: Véi nhiing cdi gi em duge biét thi mach niy khong dén ndi phic
tap. transisto dau ¢d chic nang khuéch dai tin hiéu am thanh tén khoang
2 lan. Qua mach loc tin hi¢u am thanh s€ suy giam di mot nia. Nhu vay
nd & bang tin hi¢u dau vao. transisto thit hai & dudng ra chi ¢6 nhiém vu
phoi hop trd khdng véi hé s6 khuéch dai bang 1 thoi.

Anh Kién: That tuyét! Cau giai thich mach dién luu loat qua di mat. Tuy

vily & mach nay thi tidng khuéch dai ddu vao ¢6 thé Khong cin thiét 1am.
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Ngudi ta c6 the d6i chd cho tang thif hai. Nhuir vay chi cin ding t6i mot
transisto thoi. Tro khdng vae cta mach loc am siac ciing kha cao réi.
Ngudi ta chi cin khuéch dai tin hiéu ra cta né v6i mot mach khuéch dai
c6 tro khdng vao tuong déi 16n mot chiit 1 duoc.

Anh Thirc: Nhu vy thi né sé cho phép minh chinh cic miit hiéu qua hon
phai khong anh?

Anh Kién: Hi¢u qua 1a sao?

Anh Thire: Tic 1d em muén néi dén tdc dung chénh léch giira dai am thanh
can phdi tang lén va dai tan s6 am thanh can gidm xuéng Ay.

Anh Kién: Hod ra 1a vay! Ngudi ta goi d6 12 hé s6 chon loc hay goi nom na
ta hé so suy giam hoac hé s6 tang cudmg. Tl trude t6i gidy minh hay ding
mot thuat ngir 1d He s6 khuéch dai. Nhung dén bay gi¢ dung thuat ngi
dé khong phu hop cho 1am.

Anh Thire: Sao lai khong phit hop? N&u dd néi dén mach am thanh ma
khong khuéch dai duge thi con gi dé Iam nita ha anh?

Anh Kién: Tir truée minh chi mdi tim cach lam cho bién d6 tin hi¢u 16n lén
thol. Nhung véi nhitng mach am sic nay thi khéng chi ¢é 1am cho tin
hi¢u lom lén ma con phai lam yéu di nhimg tin hiéu khong mong muén. Vi
vily € rat khé nghe khi phai n6i dén cau 13 “Tin hiéu bi yéu di” hai lan.

Anh Thuc: Chac i anh s& gidi thiéu cho em mét thuat ngit méi.

Anh Kién: Khong phai thuat ngr ma 12 mot dai luong méi: Pai lugng
bé-xi-ben.

Anh Thie: Vang, em khong con la 1dm gi v6i cdc dai luong nhu Von.
Ampe, Om... Nhung con cdi dai luong Dé-xi-ben niy duoc tinh nhu the
nao ha anh?

Anh Kién: Dé-xi-ben dé tinh ty 1¢ giifa hai cong suat dong dang. Khi tin
hi¢u ra cta mot mach dién bing vdi tin hi¢u vao cila mach dién dé thi
gia tri khuech dai bing 0 lan (khong khuéch dai). Lic dé ngudi (a coi
nhu mach ¢é hé s6 ty [& 0 Dé-xi-ben.

Anh Thitc: The néu tin hiéu ra lén hon tin hiéu vao thi sao?
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Anh Kién: Lic d6 mach dang khuéch dai hé s6 Pé-xi-ben mang diu duong.

Nguoc lai néu tin hiéu ddu ra nhd hon tin hi¢u vio thi ta dugc he s6 Dé-
xi-ben mang dau am. Cong thic dé bict duge gid tri Dé-xi-ben giita
dau vao va diu ra cha mot mach hoat déng véi tin hiéu hinh sin duge
tinh bang:

10 X log10 X (cong suat vao/cong suit ra)
Con doi véi mach hoat dong véi tin hiéu dang séng vuong thi gia tri Dé-
xi-ben dugc tinh bang:

20 X logl0 X {cong suat vao/cong sudt ra)

Néu cau khong mudh tinh todn thi ¢é the st dung bang tra citu nhu the nay.

Hi s0 Kb db Hés0 Kb dR Hiso Kb B
100 + 4 1 + 20 0.5 -6.02
30 + 3398 5 +13.9 (12 - 139
30 + 29.54 2 +6.02 0.1 - 20
20 +26.02 1 0 6.0] -40

Anh Thite: Nhu vay cdi mach am sdc cia em thi do chon loc duoc tinh béng

Pé-xi-ben ra sao ha anh?

Anh Kién: Hom trude dé cho cau dé hiéu nén cdc gid tri tin hidu vio, ra cla

mach am sac déu tinh theo bién do dién dp cua tin hi¢u. Trong hinh 59
cau thay d¢ chon loc cha mach am sac ¢6 bién do chénh léch gilta cdc
dai tan s6 am thanh tir 200mi-li-von cho t6i 600mi-li-von so véi tin hicu
chuan dau vao 1a 1V hay 13 1000mi-li-vén.

Hom nay toi s& tinh do chon loc am sic theo don vi Pé-xi-ben nhé (hinh
61). Nhu viay do chon loc cha mach am sac bién doi tir - 5dB téi - 12dB.
Viy la kha nang di¢u chinh am sac trong mach hom trudc s€ la:

-12dB - (-5dB) = 7dB

Anh Thitc: Em khong hiéu may?

Anh Kién: Gid tri d6 dugce tinh khi cdc chiét dp am sic dugce diéu chinh cuc

da1. Con néu tinh ca tang va giam thi phai chi gid tri chénh léch 86 ra
lim doi. Nhu vay do loi am séc toin mach cé hé s6 chon loc bing +
3dB. Tuy vay mach thu dong nay chi suy giam thoi nén cdc gia tri déu 12
am hét. Vi mic tin hiéu dau ra luon thap hon mitc tin hiéu ddu vao.
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Anh Thire: Nhu thé da duge coi vio dang chit lugng kha khid chua ha anh?

Anh Kién: Chua! C6 th¢ coi 12 tdm thuimg thoi. Vi cic loai mdy am thanh
mi ngudi ta bdn tren thi trudng déu ¢é mite chinh am sdc 181 thiéu 1a +
5dB. Cii d6 duoe bicu thi o vach chia trén ntim chict dp am sic dd. Con
nhang loai mdy am thanh cao cap hon ngudi ta thict k€ mach am sac cé
h¢ s6 chon loc ¢ | 12dB. Nhu vay ngudi ta ¢6 thé didu chinh bién do
tin hiéu cde dan tan s6 am thanh chénh éch nhau 16i 8 lan. Hay i tang 4
lan. gtam 4 1an bién do tin hi¢u.

Anh Thue: Chao 6i! Thao nao. Cdi mach am sic cta em vita lap xong ciing
chinh duge tin hi¢u vé&i do chénh lech tin hiéu ¢6... 2 lan. That 1a that
vong gui.

Anh Ki¢n: Khong sao. Lam duge mach nay da 1a mot thinh cong réi. Hom
nay da mudn nén thol, dé 161 mai ta s¢ nghién ctu ki mach am sic héi
ticp. Kicu mach dé s cho phép ta chinh am sic v6i do loi 16n hon kiéu
thu dong maat vira lam.

Toi gidi thiéu vdi ciu mot mach am siac thu dong da hoan chinh ma am
thanh ciing kha khd nhé (hinh 68)F
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MACH AM SAC HO! TIEP

Anh Thue: Chao anh! Cong viec hom nay 16t dep day chi?

Anh Kien: O! Xin chio, cau thay do, cong viéc sira chifa dién tir cla toi
cing nhi nhing the thoi. Nhung hém nay cau cé diéu gl vui ma trong
khi thé vay?

Anh Thire: Viang em dang biic xidc vé ¢di mach am sic anh al Em c6 mot
phat Kicn the nay. Sao anh khong lua chon cic chiét dp am séc c6 tri 86
16t hon dé do chon loc cha mach dugc nang cao hon nita ha anh?

Anh Kién: Oi' Tuéng g, chuyén do nguoi ta di nghi ra truée cau tir rat lau
161, Y tudng thi ding nhung khi thue hicn thi rat bat tién.

Anh Thite: Anh ndy, sao anh cg trd loi lap ling nhu vay tam em sét ruot
qua! Tai sao gidi phap do bat tién co chi?

Anh Kién: Cau thay day, mudn diéu chinh dugce d6 chon loc 16n thi duong
nhicn cic chiét dp phai diéu chinh duge véi mot tri s& lén. Hién 1ai,
mach cua ching ta da phai sir dung (i céc chiél ap la 100K va 500K.
Ncu chu muén ¢6 do chon loc 16n hon thi phai dung tri s6 cdc chiét ap
[én (61 hang Mc-ga-om. Nhu vy s& rdl bat tién, vi chiét ap ¢ tri sO hang
Me-ga-om s€ rdt khé ché tao v dé ¢6 sai s6. Cic chiét dp tri $6 hang
Me-ga-6m c6 gia rat dit titn. Va di nhién, khi mach am séc clia ciu bi
hong chiél dp, thi cau sé rat khé khan khi di tim cdi khac dé thay (hé.
Béng that véi mic dé thi tin hiéu sau khi qua mach 4m sc s& phdi suy
gidm cuc 16n, d6 1a di¢u ma ta khéng mong muén,

Anh Thire: Lai cling dung ting visai 4?7 Thé mach visat cho &m séc ¢6 dac
biet lam khong ha anh? C6 gidng nhu (Ang visal cla coéng suat am
thanh khong?

Anh Kién: Hoan toan giong, khong ¢6 gi khdc ca. Tuy viy bay gid toi sé sif
dung hai ddu viio clia mach khuéeh dai visai va phén biét no la dau vao

duong va ddu vao am nhu & ban ¢ nay. (hinh 69).
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Anh Thite: Oi gidi oi! Thé nay thi hoat dong sao dugc ha anh? Em nghi
rang mach visai ndy khong hoat dong dugc dau. Khi céc ddu vao hd, thi
mach s& bat on dinh.

Anh Kién: Thoi nao! Tix tir chif cau! Van dé la cde ddu vao d6 s& I4p nhimg
thit gi chit. Bay gi¢r t6i s€ sir dung mot mach visai hoi khéc ki€u thong
thudng mot chiit nhé! Cau xem mach nay sé thdy. (hinh 70)
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Hinh 70

Anh Thie: Oi! ky diéu qud nhi! Qué 12 mot kiéu mach em chua nhin thay
bao giv. Dau vao anh ddu xudéng mat thi né s& hoat dong nhu thé nao?
Anh Kién: Thi ci coi nhur tin hiéu tai thoi diém dé 13 OV thoi ma. Pudng ra

s¢ hoi ti€p vé va gilr cho tin hiéu 16i ra bing ding OV nhu & cuc B clia
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transistoT,. Bay gid tor dua tin hiéu vio cuc B cua transisto T, qua mét
dién trd 10K. Lic d6 dién ap cuc E chia T, s& thay doi. Diéu dé dan t6i
dong qua T, va T, ciing thay déi theo. Dién dp ra luén bién doi dé cho
dién dp cuc B cta T, luon bang OV nhu dién dp cuc Bena T,.

Anh Thie: Nhu vay thi dién dp 161 ra ¢o xu hudng nguge lai véi dién dp dau
vaio thi nd mdi thuc hién duoc chic nang gitt cho dién dp cuc B cua T,
luén bang OV,

Anh Kién: Ding viy. Mach khuéch dai nay theo kiéu dao. Tin hiéu ddu ra
¢d cuc tinh nguge so véi dau vao, HE s khuéch dai toan mach ¢ day
cung giong nhu thong thudng. N6 duge tinh biang ty 1¢ cta cau chia dién
1rd hoi 1iép.

Anh Thite: Nhu & hinh 70 cia anh thi véi ty 1¢ 10K va 10K thi chic [a hé sé
khuéch dai s& bang | hay 14 tuong dugng mdc 0 Deciben. Nhung anh oi!
Em nghi ring hom nay anh em minh bi lac dé r6i hay sao dy. Mach

~ khuéch dai nay thi chic khong 1am cho am thanh hay hon d6 ch?

Anh Kién: Khong. khong! Tér mudn cho ciu biét mach khuéch dai sit dung
cho am sac hoat dong thé ndo cdi dd sau d6 minh méi tinh chuyén lap
thém cidc phan tir dé chon loc cdc tin hiéu am thanh. Dé don gian hod
cho vi¢e phan tich mach dién. bay gio t61 dong khung toan bd mach
khuéch dai visai bing mot ky hiéu nhu hinh tam gidc. Hinh tam gidc ¢é
hai dau vao va mot dau ra, dau vao duong va dau vao am duoc ky hiéu
bang didu + va dau -. Cau xem nhu hinh 70.

Th¢ bay gidr toi kiém tra lai kién thitc cva cau da nhé! Cau cé thay dic
diem chung cla mach am sic thy dong la gi khong?

Anh Thire; Cii ¢6 thi.... thi... Em khong rd lam!

Anh Kién: D6 mi! N6i chung cdc mach am sac kiéu thu dong déu theo

nguvén tic la 141 ca cdc tin hiéu tin s¢ khong mong mudn thi ngudi ta
cho nd chui xudng.... mat hét. Chi nhimg tin hiéu am thanh nao can gilr
lat thi ngudi ta cho néd di qua. Tuy nhién khi cho nhimg tin hiéu am
thanh khong mong muén chui xuéng mat thi nhiéu tin hiéu can git lai
cang bi anh hudng theo it nhiéu.
Manh am sac Ki¢u hoi tiép s€ khong 1am nhu vay. Nguol ta dao nguge
lai tin hi¢u sau dé cang dua vido mach chon loc. Nhu vy cdc tin hidu
khong mong muon s€ bi nguge pha nhau va khir nhau, Nhu vay ta s¢ dé
dang loai bé cic tin hiéu am thanhk khoéng mong mudn hay khuéch dai
cdc tin hiéu hittu ich mot cdch dé dang hon,



Anh Thite; Thé thi ¢6 mach dién cu thé nao khong cho em tham khio céi
nao? Nghe anh ndi vay em cling thiy khodi lam roi!

Anh Kién: Day li mot mach am sac kha hoan hao ma t6i d@ mat rdt nhiéu
thai gian dé tinh todn. Cau xem day. (hinh 71)

Anh Thuc: Trong cai mach nay cling hao hao giong nhur mach cil iy anh
nhi? Nhung d¢ em xem ndo. A! Hod ra la cic bién (rd am sic khong
dudgc 1iép mat. Chung duge dat gilta tin hi¢u vae va tin hiéu ra. Nhu vay
thi ¢é tac dung ¢i anh nhi?

Anh Kién: Cau lai quén rdi. Trong mach khuéch dai nay thi tin hiéu dudng
ra bi nguoc cuc tinh so véi tin hiéu vio. Nhu vay khi di¢u chinh cic bién
trar dat & mide S0%: thi mach can bang gilta 16ng trd ra va tdng trg vio.
Mach s& ¢6 hé s¢ khuéch dai bang 1 ¢ 1al ca cdc tan s6 am thanh.

Anh Thire; Vang! Tuc 13 h¢ 6 d0 loi bang 0 Deciben chit gi. Nhung néu em
vin n6 lech khoi vi tri cian bang thi sao?

Anh Kién: Khi cic bién trd am sic duge chinh léch khoi vi tri can bang thi
hé s& khuéch dai chon loc cdc tan 6 am thanh s& thay déi rat 16n. Vi
cau biét dé. mach visai cua ching ta ¢d hé s6 khuéch dai rat lon ma. Vai
mach diéu chinh am sdc nhu th¢ nay, minh ¢é thé diéu chinh do chon
foc tin hi¢u tdi 12dB dé. Buong dac tuyeén am thanh cua né ¢é dang nhu
thé¢ nay (hinh 72). Khi cau di¢u chinh cdc bién tr& am sac dat ¢ miic
gilia (30%) thi d6 chon loc tin hi¢u wong doi dong déu & toan dai am
thanh nhu dudng B véi do loi xap xi 0dB. Khi am sic ting & muic tang
hét c& (100%) thi do chon loc am thanh ¢é dang nhu duong A véi dé loi
G Lan s6 cao va tdn $6 thap t6i khoang +12dB. Nguoe lai khi cau diéu
chinh cdc bién trg am sdac giam hét ¢ (100%) thi do chon loc am thanh
¢6 dang dac tuyén nhu dudng C véi do 1oi 6 tan s6 cao va tan s6 thap 16
-12dB.

Anh Thire: A! Tike ki khi cdc bién trg am sac d¢ & gitta. Tudc 1a khong tang,
khong giam thi tin hicu ddu vao mach am sic thé€ nao thi tin higu diu ra
hodn toan nhu thé. Con khi em di¢u chinh tang hay giam cdc bién trg am
sac thi mach s¢ cho mot do chon loc ¢ac tdn s6 am thanh rdt 16n. Nhung
anh a1, em thay tin hicu duge 1dy ra ngay & cho tin hi¢u bi dao cuc thi ¢6
sa0 khong ha unh?
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Anh Kién: That déng khen! Cau tinh ¥ 1dm. Mach nay s& cdn phai ¢6 thém
mol ting khuéch dai dém nita & phia trudc hay phia sau dé dao nguoc lai
cuc tinh cua tin hiéu. Toi nghi rang cau tr lam dugc cdi mach dé.
Tuy vay ¢6 mét dicu nén nhd 1a khi khong tang hay khong giam céc
bién rd thi tin hi¢u di qua mach nay ciling ¢6 mét su thay déi chit it do
sai s0 cla cac linh kién trong mach dién, chit khéng phai tin hiéu ra
hoan toan giong hét tin hiéu vao. NGi nhu vay thi hoan hdo qud. Con
hom nay ciing dd muén roi, chiing ta nghi nhé! Ngay mai ching ta s&
ti¢p tuc hoan thién né.
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PHAT MINH MO VE BIEU CHINH AM SAC

Anh Thire: Chao anh! Anh diing bita 161 chua?

Anh Kién: Vang chao ciu. 161 vira dung bita 16i xong. Vao day ching ta pha
dm tra uong cho dm bung. Nhung hém nay chic ¢é didu gi mdéi hay sao
ma xem ra cau vui vé nhu vay?

Anh Thite: Anh dodn khong sai. Ciing 14 cdi mach am sic thoi, nhung hom
nay em nghi ra mot hé théng hoan toan madi. Don gidn ma dé thuc hién
hon kiéu cla anh nhiéu.

Anh Kién: Thi cd tir tir [hm dm trd trude cai da. Nhung t6i tin chiac rang phat
minh ctia ciu thé nao cling ¢6 ngudi lam trude roi.

Anh Thitc: Lam r6i hay chua thi em khong biét. Nhung em thdy maot diéu la
trong mach coéng sudt buo gid cling ¢d phan hoi tiép. Sao anh khong lap
mat hé thong loc dai tin hi¢u dm thanh vao d6. Nhu vay mach cong suit
cua anh s& ¢6 hé s6 khuéch dai ¢ cac dai tAn s6 khic nhau.

Anh Kién: Biét ngay ma! Cai kiéu mach am sac hoi (i€p cong suat npudi ta
da lam tir lau 161 .

Anh Thiae: Chan qua! Tal sao minh sinh ra mudn thé, Ci nght ra cdi gi thi
lai bi nguoi ta lam trude mat réi. The ngudi ta lam thé nao ha anh?

Anh Kién: Ding bi quan nhu viay! Bé&n hic nao dé rdi cdu clng $€ nghi ra
dicu gi d6 cho riéng minh. Tré lai van dé thi cau clng biét rol do.
Trong dudng hoi ti€p clia mach cong sudl, ty 1¢ chia dién dp s€ quyét
dinh hé s8 khuéch dai cila mach ¢ong sudt, D¢ cho mach cong suét
duoce trung thue thi dudng hoi tiép phai cé hé 6 ty 1¢ dong déu & tat
cd cac dai tan s0.

Thé nhung bay gir toi ¢6 ¥ lam cho hé s hoi tiép o tin hiéu am thanh &
tan s6 thap 1dn hon hé s6 hoi 1iép tin hiéu Am thanh & 1an s6 cao thi diéu
gi s& xay ra?

Anh Thire: Di nhién 1a mach cong sudt s&€ khuéch dai tin hi¢u am thanh tdn
0 thdp it hon tin hiéu Am thanh ¢6 1an s6 cao. KE&t qua 1a ta s¢ nghe thiy
am thanh G tdn s6 tiéng 1ram s&€ nhd hon am thanh & 1an 58 tiéng bong.
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Anh Kién: Bay gi¢y cau xem hinh 66 nhé. Mach hoi ti€p c6 mot dién trg
100K dé hdi tiép dién dp mot chiéu. Nhumg dién ap tin hiéu xoay chieu
thi di qua mach loc dai. Toi sé diéu chinh duge mic hoi tiép tan s& tin
hiéu a4m thanh ¢ tan 6 cao va 1an so thap riéng 1é.

Anh Thirc: Va khi em dat mirc chiél ap & mic trung binh thi toan dai tin
hié¢u am thanh dugc hoi tiép mot mitc gidng nhau c6 phai khong a?

Anh Kién: Cang... gin... gin giong nhau thoi, chi khong duge tuyét doi
giong nhau dau. Thong thudng thi cic mach am sac ki€u héi ti€p cong
suat thudmg cé chat luong khong duge cao lam. Hé théng nay chi phi
hop véi cac mach cong suat nho va don gian véi chat lugng ¢ mikc trung
binh. Tuy vay mach kiéu ndy cé dac diém 13 don gidn va ré tién. Nén
nhiéu hiing san xuat ciing 4p dung dé san xudl cac hang thuong mai.

Anh Thire: Ving thi tién nio cla nay théi ma. Nhung v6i ki€u mach nhu
- thé nay thi dac tuyén am thanh ¢ dang thé nao ha anh?

Anh Kién: N6 ¢6 dang nhu hinh 74. Cau thay dé. Dé ¢6 duge mot do loc dai
thong trong doi 16t thi hé s6 khuéch dai cha mach cong suat phai giam
xuéng khd thap. Dé dat duge cong suit da dung thi ddi héi tin hiéu phai
hoi 16n mot chit.

Anh Thirc: Thé minh khong hi¢u chinh cdc gid tri dé cho mach cong suat ¢6
hé s6 khuéch dai i6n hon duge a?

Anh Kién: Buoc chid. Tuy vay ldc dé hé s6 chon loc 4m siic cha mach lai
kém di rat nhiéu. Lic d6 mach cé dac diém dé lan loc dai, tac 1a khi
minh van tang am thanh cao (ting tiéng Tress) thi tiéng trung ciing s€
bi ting theo mot chiit. Nauge lai ddi véi am thanh tram ciing tuong tu
nhu vay. Chinh vi viy kiéu mach am sac nay khong duge cdc tay sanh
nghe nhac ua chudng cho lam.

Anh Thire: Vang thé thi cling duge! Dau sao em ciing duge biét thém mot
kién thiic méi. Nhwmg con mot vin dé thé ndy em mudn hoi anh khong
biét liéu ¢6 duoe khong. Néu ¢m chi mudn nghe 1d moét loai am thanh
nao dé. Vi du nhu khi nghe dai phdt thanhdcadio chang han. C6 rét
nhi¢u nhiéu khi tin hi¢u y€u. Em muén loai bod cic thif am thanh khong
can thiét ma chi gir lai ti€ng cua phidt thanh vién thi ¢6 duge khong
ha anh?
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Anh Kién: Buge chit! D6 ciing 12 mot ki¢u loc am sic thoi ma. Trong viéc
dé thi ngudi ta chi chon cdc tin hiéu & trong tdm 500 Hz t6i 1,5 Khz
thoi. Mach nhu 161 vé day ciing ddp Ung tot viéc d6. (Hinh 75)

Hién nay c6 nhitng thiét bi ¢6 thé diéu chinh riéng r& t6i 20 dai tdn s6
am khic nhau. Nhu vay minh sé€ thoa thich lua chon. Tuy vay, 16i chua
thé hudng din cau lip rdp mach d6 duoc

Anh Thife:Sao th¢ hd anh? Chac anh lai muén gidu nghé ¢6 phai khong?

Anh Kién: Khong ching gidu gi cau dau. Nhung d¢ lam duoc viée d6, ciu
cdn bd sung thém mot chit kién thicc nita vé linh kién thi méi ¢6 thé
thuc hién duge. Téi nghi rang ciu can thuc hién 16t cdc mach diéu chinh
am sdc ma tol da trinh bay. Sau d6 ching ta mdi phat trién lén nhiing
mach 4m thanh hién dai hon.

Anh Thie: Vang dung 14 may hom nay cm tiép thy mét lugng kién thirc kha
nhiéu ma chua nghién ciu duge k¥. Dau sao em ciing rat tw hao 1 da
nam dugc kha nhiéu kién thic trong viéc tdi tao lai am thanh. Nhu vay
vdn dé tdi tao lai m thanh ciing dudng nhu sap hét 161 anh nhi?

Anh Kién: Pau ¢, nhimg gi ching ta vita thuc hanh chi méi gitip cau bat
dau lam quen véi cdc k¥ thudt téi tao lai am thanh thoi. Khai lugng kién
thic con lai rdt nhiéu, hon nita céc cong nghé vé am thanh trén the gidi
lai phit trién véi t6¢ do rat nhanh. Khéng riéng gi cdu ma chinh 16 ciing
ludn phai hoc hoi dé nang cao trinh dé cho kip véi thoi dai.

Anh Thirc: Anh ma van con phai hoc nita co a. Ma anh hoc cdi gi nita co chit?

Anh Kién: Con nhieu lam! Nhung hém nay muodn rdi, dé t6i mai toi gidi
thiéu nét vdi cau vé hé thdng ngudn dién cha ampli.

Anh Thirc: Oi the thi vui qua! Em xin phép vé day. Chiic anh ngd ngon nhé!
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NGUON DIEN CUNG CAP CONG SUAT LON

Anh Thuc: Chao anh! Hom nay em ¢6 hop trd méi mang sang cho anh
ding. T6i qua em nghi mai v¢ ngudn dién cho may ampli. Nhung hinh
nhu vin d¢ nay ciing chang cé gi phiic tap cho 1dm anh nhi.

Anh Kién: Thi cling chang ¢6 gi phifc tap nhung c¢6 may nguyén tac kha
quan trong. Néu minh khong dé ¥ thi ¢6 thé vap phadi nhimg sai lam
nghiém trong. Diéu ddu tién 1a phdi dé ¢ t6i cong sudt cla cac didt
nin dién,

Anh Thive: Oi cong sudt nio chi? diot cling tao nén cong suat duge sao
ha anh?

Anh Kién: Khong phai! D6 14 cong sudt tiéu tan trén didt chit khong phai
diot tao nén cong sudt. Thong thudng cdc didt nan dién cé dién dp phén
cuc thuan khoang 0.7V,

Anh Thire: Thi ¢6 gi dac biét & day ha anh?

Anh Kién: Khong cé gi dac biét cd. nhung cau nén biét 1a dong dién nguon
trong cdc ampli cé cudng d6 rat 16n. Thong thutng it nhat ciing khoang
hon 10A. Vi vay cdc diot nan dién s bi néng lén.

Gid sumot ampli tiéu thu mot dong dién ta 10A thi lic d6 cong sudt tiéu
tan trén diot s¢ khoding 6W
0.7V x 10A = 7{0at) W

Anh Thire: Thi ra 1a thé! Nhung vai odt ¢é ddng 1 bao so v61 hang tram odt
cia cai ampli?

Anh Kién: Khong ddng 12 bao song thé tich clia cdc diot thudng nho. Nhiét

do s tich luy din khi¢n cho diot ¢é thé bi hong.
Ngudi ta thuong thi€t k& cdc loai diot nay ¢ thém mot cinh nhom tan
nhi¢t nhu cdc transisto cong suat. Viéc do khong kho khan gi, song
nhiéu ngudi lai khong dé€ y 16i . Mot linh kién nifa cling rat quan trong
dé 1a ty loc nguon. Tu loc ngudn dung cho ampli thudng cd i s6 16
hang van microFara.
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Anh Thire: Vang em cing biét 1a ty loc nguodn ot sé 1am cho mdy bi bé .

Nhu vay em s€ lap cang nhiéu tu cang (6t ¢é phai khong anh?

Anh Kién: Khong han nhu viy dau. cdc tu hod tri & 16n thudng duoc cau

tao bing cde 16p dién cyc cudn lai va cach nhau bing mot 16p dung moi.
Vi vay ching ¢6 dung khdng thap véi tin s6 thip thoi. V§i tan s6 cao thi
do cau tric dang cudn tron cia cdc dién cuc nén chitng cé mot he so
di¢n cam nhat dinh. Vi vay ta phai lap song song cac tu dién cé tri s& 16n
véi cdce tu dién ¢ tri s6 nho dé cho viec thodt ngudn cé hiéu qua hon.
Viée thodt nguon khong t6t d¢ khién cho mach cong suat ¢é thé bi méo
bién do dién dp ngudn bi sut xudng tic thai khi ¢d tin hiéu 16n (hinh
76). Céc tu hod lap trong ampli cling phai tuan thi theo mot chiéu hudéng
nhat dinh.
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Anh Thirc: Oi! Sao lai phai tuan thi theo chiéu hudng. C6 phai theo nhu céc

cu ngay xua day “An trong ndi, ngdi trong hudng” khong anh?

Anh Ki¢n: Khong phai khia canh d6. Cic w hod tri s6 16n duge cau tao

bang cdc 1dp dien cyc cuon lai. Vi vay ching cé tinh chat clia cudn day.
Khi dong dién nap phing vao tu sé tac nén mat wr trudng & xung quanh
tw. T trudng nay c6 thé cam lGng sang cdc mach dién lan can vi tao nén
tiéng u.

beé khir hicu dng ndy ngudi ta thudng x&p cdc tu hod theo cliing mot
dudng thing trén mach dién. Nhu vay tir truding khong mong mudn trén
hai tu hod s€ nguge chiCu va triét téu nhau. Dé cho cdc mach tién
khu€ch dui nhu mach am sic hoat dong that t6t, ngudi ta con phai sir
dung cdc mach on dinh dién 4p nguon nita.



Anh Thic: Vang ¢m ciing nghe néi vé loai mach én dinh di¢n ap nguon dé
roi nhung khong biét ngudi ta thuc hién thé nao.

Anh Kién: Mach ding dé 6n dinh dién dp nguén ¢ it nhiéu loat. nhung to1
gi6i thi¢u cho cau mot loai don gian nhat thoi, dé cau dé thuc hien.
Phan tir quan trong nhat trong mach én dp la mot cdi diot loai Zéne. Dac
diém cta né la khi ¢é mot dién ap phan cuc nguge trén né cao hon danh
dinh thi diot Zene sé dan thong v tao nén mot dién ap phan cuc én dinh
trén hai dau cua né.
Ngudi ta khuéch dai dong cla dién dp nay len dé ¢6 dong dién 1én han
cung cdp cho cidc mach dién khéc (hinh 77).
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Anh Thire: Mach niy chi ding cho di¢n dp duong ¢6 phii khong anh? Néu
bay pitr enm muon ¢6 mot dién 4p - 24V on dinh thi sao?

Anh Kién: Khong cd gi. cau chi can dao nguoc lai diot Zéne vi cic tu hod,
Sau d6 thay vi stir dung transisto NPN thi cau dung transisto PNP. Thé [
xong. A ma cau dimg bao git quén 1ap cénh tan nhiét nhom that 61 cho
cdc transisto n dp nguén nay nhé!

Anh Thac: Vang! Diéu dé thi khong khé khan gi doi véi em niga réi. Cong
vige bay gid chi con la em s& di mua mot cdi bién dp nguén that to1. Sau
d6 em s€ tien hanh [ap mot cdi ampli that hoan hao cho riéng minh.



Anh Kién: Chic ming! V& nhilng kién thirc ma ciu vira hoc duge va nhiing
kinh nghiém sau nhiéu lan thuc hanh, minh tin rang cau & thanh cong.
Anh Thite: Véang. em that cdm on anh! Tir lic em ¢6 ¥ dinh muén tra th
ong hang x6m bing 4m thanh. biy gid em md&i thay k§ thuat s¢ gilp
cudc song cua ngudi ta vui hon, 1ot dep hon. Duong nhu k¥ thuat dién

thanh va ngh¢ thuat 4m nhac 1a ban than v&i nhau ay nhi?

Anh Kién: Thoi ndo! Cau thanh nha tho mat réi day!
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MACH TICH HOP IC VA IC TRONG AM THANH

Anh Thie: Chio anh! Hom nay em héi hop qua. Khong biét anh ¢6 diéu gi
méi truyén dat cho em day.

Anh Kién: Thoi nao! Tir tir réi chiing ta s& vao viée. Cing thang qud s¢
khong 16t cho stic khoeé dau. Chdng minh pha 4m tra cho tinh tdo nhé! Sau
d6 11 s& cho cau lam quen vdi mot linh kién méi. D6 1a IC thuat todn.

Anh Thie: Hinh nhu né 13 nhimg th linh kién rat nho, rat phic tap phai
khong anh? Em so nhiing thi phdc tap lam anh a. Liéu anh ¢6 thé gia
thich viéc d6 mot cach that la don pian ¢6 duge khong anh?

Anh Kién: Di nhién 1a chang ¢6 gi phic tap ca. Dé toi kiém tra lai kién thiic
ctia cau xem cau ¢é quén gi khong nhé! Cau thu vE tar cho to1 mach
khuéch dai visai xem nao.

Anh Thire: Cai d6 thi ¢d gi 1a khé déi véi em nita. Anh xem day. (hinh 78)

|II b — . Nguon duong
R1
1”'_{ RS
Budng vao Buidng ra
Buang hdi e—--
T3
RE&
R4
— Ngudn duong
Hinh 78

Anh Kién: Qua khen! Nhimg day 1i cau mo phong nguyén 1y hoat dong
thoi, chit ai lai dung kiéu mach don gian thé nay.

Anh Thie: Pau cé! Em van dung ma. Tuy timg gid tri dién dp nguon. em s&
chon nhiing gid tri linh kién cho phi hop. Cdch tinh todn gia tr1 cdc linh
ki¢n thi vin nhu anh da ting truyén dat lai cho em ngay trude ma.



Anh Kién: O thé 22 Tuy nhién cdi mach ma cau vira v& d6 chinh 13 so khai

cho mot linh kién dién t&r. Nguai ta thdy ring lap rat nhiéu transisto ghép
lat véi nhau dé€ duge mot mach dién thi t6n mét nhidu thai gian. Hon niva
cdc gid tri linh kién ching ta lap vio ¢6 sai 6 nhiéu, cho nén nhitng
mach don gidn nhu vay s& khong dat duoc chat hugng cao.

Nguoi ta thyc hién mot k§ thuat rat cao. D6 1a 1am céc transisto ¢ kich
thude rit nho, nhé 16i ndi mat ngusi ta khong nhin thay dugc. Vi vay
ngudi ta ¢6 the ché tao mot mach dién gém rat nhidu transisto ghép vdi
nhau trén mot dién tich rat nhd.

Anh Thic: Chi ¢6 transisto khong thoi thi lam sao got 1a mach dién duwoc ha

anh? Con cdc dién trg, tu dién, diot thi sac?

Anh Kién: Di nhién 1a ngudi ta cling lam céc dién trd, tu dién va diot voi

kich thudc ciing rat nhd nhu vay. Vi vay ma mot mach dién c¢6 hang
tram linh kién bén trong ciing chi ¢6 kich thuéc nhar c4j khuy do.

Anh Thire: Thé thi lam sao ma minh sir dung duge. Vi né sé rdt phitc tap

v6i nhi¢u ma&i han ma lai nho teo nhu viy? Lam sao ma ching ta ¢d thé
han dugc.

Anh Kién: Khong phai nhu vay. Cic mach di¢n da duoc nha san xuat dan
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noi va hoat dong 16t roi. Ho chi dé cdc chan chifc nang dé chiing ta sir
dung va hoan toan ¢6 thé han binh thuong. Kich thudc cac chan han
cling to bang chan cua cdc loai transisto thoi.

Bay gi& ching ta thir nghién ctu mot c¢di mach kiéu d6 nhé! Day 1a mét
trong nhing loai mach don gidn nhét (hinh 79). Toan bo mach niy chi
nam gon trong mét vo ¢6 kich thuée chua dén 1em?.
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Anh Thire: Cha! Phitc tap qué nhi! Em xem thay nhu 1a giong mach ciua mot
cdi ampli ay. Ciing c6 tang visai, cling c6 ting khuéch dai dém dong ¢
duong ra. Th¢ mach nay hoat dong v6i miic ngudn 12 bao nhiéu ha anh?

Anh Kién: Kiéu mach nay c6 thé hoat dong v6i mot dai dien dp ngudn rat
rong. Cau thdy do, ho sur dung rat nhiéu mach 6n dinh dong dé cap cho
cac mach chitc ning. Vi vy ma ché do hoat ddng cua cdc mach chiic
nang khong phu thudc nhiéu vio dién dp. Thong thudng thi ngudi ta
thiét ke cdc mach nay chiu duge dién dp nguén déi ximg t6i da I duong
am 18V hay la khodng 36V néu dimg nguén don.

Anh Thuc: Mic dé 12 gi6i han dé cho dién dp nguén cung cip khong phd
huy cdc ti€p gidp ctia cdc transisto. Nhung em dodn 1a kiéu mach nay
cing chi chay tot véi mot mic dién dp t6i thidu nao dé chir? Néu em
ding mot cyc pin 1.5V dé€ cung cip nguén cho né thi chic né ciing nghi
hoat dong théi anh nhi?

Anh Kién: Dring vay! Ngudi ta da lam mét s6 toai c6 thé hoat dong véi mot
muc ngudn cung cdp rat thap. Chi cdn nguén cung cap doi Xtng am
duong 2,5V la n6 hoat dong ducc réi. Dién hinh nhu loai LM358. Con
nhifng loai théng thudng khdc thi ngudn cung cap t5i thiéu phai & midc
am duong 5V thi IC méi hoat dong duoc tat.

Dai da s6 ngudi ta déu cung cap mic nguon déi xing am duong tir 12V
toi 15V cho né. Véi mic di¢n dp cung cdp d6, mach sé lam viéc higéu
qua nhal.

Anh Thirc: Vay theo nhur s6 d6 nay thi khi em n6i mot soi day tir dudng ra
161 duong vao ddo va cip tin hiéu 16 dudng vio thuan thi em sé cé mot
mach khuéch dai vdi hé s6 khuéch dai dién dp bing 1 lan.

Anh Kién: Thi vin nhu nhing mach visai theng thuong. Tuy vay tin hiéu tr
dudng ra & day t6t hon ral nhiéu. Vi nguoi ta da thiét k& hai transisto
deém dong & dudng ra, nén mach c6 thé cap cho cdc tai tin hiéu ¢6 trd
khang nho ma khong bi méo bién tin hiéu. Can nhin day! Linh kién nay
that nhé gon (hinh 80) ma khong phai chi ¢é mot, ma nhi san xust da
lam ca hai mach giéng hét nhau trong ciing moét vé.
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Anh Thice: Vang dang [a nho gon that. Nhung ma nhiéu chan qud nhi, 1am
sa0 ma nhd hét duge. Chi ¢ 3 chan cha transisto ma em ciing vat va mai
mai nhd dugce s6 thit tu cua nd.

Anh Kién: Thi cau cit lam nhi¢u réi s& quen. Cau ¢6 thé dung mot con sd
nhu thé nay cho dé nhd 321 567 48.

Anh Thire: Céi gi th€ ha anh? 88 dién thoai cua anh day a?

Anh Kién: Khong phai! Thé nay nhé! Thit tu chitc nang cua cdc chan theo
tuan tu s& la:

* V3o thuin.
s Vao dao.
e Duong ra.
» Vio thuan.
¢ Vo dao.
e Dudimg ra.
» Ngudn cung cap am.
¢ Ngubn cung cdp duong.
Nhu vay né sé twong duong véi cdc chan so 321 567 48,

Anh Thite: Oi chao! Hod ra 12 nhu viy. D€ em nhéc lai xem c¢6 ditng khong
321 567 48. Ma em quén mat, cdi linh ki¢én nho nay tén la gi anh nhi?
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Anh Kién: Ngudi ta goi né bang cai tén qudc € 1a Opam. Con theo phién
am tiéng Viet thi goi 1a IC thuat todn. Ngudi ta ¢6 thé ché tao nhiéu
mach thuat todn trong cing mot vo. Kiéu ma cau vira xem 1a loai pho
thong nhat ¢é hai mach thuat toan. Con ¢6 loai thi chi ¢é mét mach
thudt toan. Nhung c6 loal thi ngudi ta lam 161 4 mach thudt toan chung
mot vo. Vi vay, ma ching ta st dung rat thudn tién. Tuy timg hing san
Xudt v6i do phirc tap va chat liéu dé ché tao khdc nhau nén gia thanh cua
chiing ciing khic nhau rit nhiéu.

By iy ctt tam thdi cau biét cdch sir dung ching cdi da. Sau ndy c6 diéu
kién cau s€ nghién ctru k¥ hon vé loai Opam nay.

Anh Thitc: Nhir vay tht tét ca cic loai IC Opam nay déu giéng nhau ha anh.
Liéu ¢6 thé thay thé cho nhau ducc khong?

Anh Kién: Néi la giong nhau thi khéng han Ia nhu vay. Mdi hing sdn xuat

¢6 cau tao mach khic nhau nhung vé nguyén 1y thi gidng nhau. Trong
cdc trudng hop thong thudng thi ching déu ¢é thé thay thé 1an cho nhau
duge. Nhung vi trd khing dau vao va diu ra thi ¢6 khac nhau hay hé s6
khuéch dai cé khdc nhau nén mot s6 trudmg hop ta phai lap diing loai.
Hing san xuat Hitachi cua Nhat Ban thudng su dung k¥ hiéu chir cdi HA
& diu. Hiang san xudt Toshiba thi dung chir TA. Cdn hing san xudt
Sanyo thi ding chit ¢di LA. Hang san xudt Mitsubishi tht sit dung chi¥
cdi MN. Con hing san xudt Motorola cua M¥ thi sir dung chit cdi TL.
Nhung cdc con s6 phia sau thi biéu thi kiéu két cdu hay cdu tao cla
ching. Vi du IC ¢6 tén HA4558 thi twong duong vai IC MN4558. Neu
s0 sdanh véi loai TLO82 hay TLO72 cia M§ thi nguyén 1y gita hai loai IC
nay giong nhau va gidng nhu loai IC 4558.
Tuy vay loai TLO82 cia M¥ thi ¢é trd khdng dau vao 16n hon trd khing
ddu vao cua loai IC 4558 thong thudmg rit nhic¢u do ¢du tao mach bén
trong cua chiing. Vi nhicu tinh chéit nifa cting khdc nhau. Vi vay ma
trong mot s& truong hop chiing ta khong thé dung loai IC 4558 thay thé
cho loai TLO82. Nhilng van dé nay minh c6 thé st dung sdch dé tra cdu
chi tiét.

Anh Thite: Vang em thdy ciing khodai ¢di mén IC nay, nhung ngudi ta lam
né nho qua nhi? Sao ngudi ta khong 1am mot cdi Opam that to dé c6 thé
chay luén cho mot ¢di loa duge nhi?



Em nghi cdi IC bé tco the nay thi chic chi khuéch dai dugc céc tin hiéu
am thanh nho thaéi phai khong anh?

Anh Kién: C6 chir! Ngudi ta ¢6 thé thiét ké toan bo mot cai mach ampli nhu
cla cdu chi trong mot linh kien. Cau chi viéc han them mdy linh kién
phu nira [a xong.

Anh Thue: Ot trdi sao anh khong hudng dan cho em sdm, cho em d@ vat va
cé hon khong?

Anh Kién: Dugc r6i! Hom nay ciing muon réi, chiing ta nghi thoi. Cii d6 dé
ngay mai chiing ta s& nghién ctu tiép.
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CONG SUAT AM THANH DUNG STK

Anh Kién: Xin chio! Com nudc xong chua ma dén sém vay?

Anh Thire: Vang! Chao anh. Thi em dang s6t rudt dé duge xem cdi mach
ampli chi dung mot linh ki¢n dy ma. Chi ¢ 1am theo kiéu cii nay thi vit
va qud anh a.

Anh Kien: Dugc réi, nghién ciu gi di nita thi ciing lam dm tra cho tinh tdo
cdl da. Thuc ra thi ciing hét sic don gian thoi ma. Vi cau di lam duoge
mach bang transisto thi ¢di mén nay con don gian hon rat nhiéu.

Bay g1 cdu nghién cttu cdi mach nay xem c¢6 gi dac biét khong nhé! Bt
déau di nao trong llc ching ta cing chd cho 4m trd nay ngdm néng nhé!
(hinh 81)
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Anh Thac: Anh oi! Anh c6é dia em khong vay. Sao anh lai v& cdi mach
cong sudt coa ampli nhu the nay. Day 12 mot mach cong suat v& khong
hoan chinh.
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Anh Kién: Thi da danh 1a vay. Néu cho cau sira lai ban vé thi ciu ¢é thé stra

thanh cai mach cong suat hoan chinh dugc khong?

Anh Thuc: Tat nhién 1a duge. Diém s6 5 va diém s6 12 em sé dau chung

nhau va n6i véi nguon cung cdp am. Diém s¢ 14 va 15 s& didu chung dé
cap nguén cung cap duong. Giita diém s6 7 va diém s6 10 em s& lip mot
¢4l tu hod nho nhé hay 1a mot cdi dién rd cho can bang dién 4p phan
cuc. Ma kiéu mach nay st dung toan transisto cong sudt loal nguoc
NPN. th¢ méi la. Cdi hay 1a T, va T, két hgp thanh mot cap Daclinton.
Vivay T, va T, tuong duong véi mot transisto thuan PNP. Con diém s6
4 em s& 1ap mot cdi dien tr¢ @€ cap dong Ib cho transisto én dong T,.

O! thé con transisto T, thi dé 1am viéc gi the anh nhi?

Anh Kién: That tuyét! Cau tinh ¥ lam. Qua 1 khong con gi hon nita. Cau

thay dd. néu bo han transisto T, di thi chic cau cung s¢ thém cho mach
cong suat nay mot dién trd gitta hai chan E va C cda né 1 xong.

Anh Thifc: Nhu vay thi mach s€ trd vé nhu nguyén thuy ma ngay trude anh

da ting hudng dan 161 ma!

Anh Kién: Nhung lam nhir vay thi tin hiéu cta mach visai s¢ khong tét

hang. Vi trg khdng cda dién tr& ludn 6n dinh nén tin hiéu & cuc tinh 4m
s¢ d¢ bi méo dang hon khi cung cap cho tai. Ngudi ta thay thé dién tré
tai cha transisto T, bang mach 6n dong. Vi vy ma tin hi¢u s& it bi méo
dang cuc tinh am hon khi cap cho dong cho cdc transisto kich cong suat
phia sau. Bay gitv gia st 16i d¢ diém s6 4 12 mach hé thi mach sé hoat
ddng ra sao nao?

Anh Thire: Nhu vay thi T, s¢ khong dan. T, v T, s& khong ¢6 dong. Tiép dé

la T ciing sé& khong dan. Nhu vay dién dp cuc C cla T s& am xuéng.
Va di nhién cdc transisto cong suat s€ dua ra loa mot dién ap am B gén
bang dién ap ngudn am...

Anh Kién: Dung lai! Khong phai nhu vay. Cau phan tich dén day thi khong
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duoc ré1. Khi diém s6 4 hé mach thi déng thdi T,cling khong dan dong
vi mat dong Ib réi con dau.
Ma T, lai la tai cta T ca T, va T, déu khong dan thi lam sao cic transisto

cong suat dua ra dién dp am nguodn dugc.



Anh Thic: The thi lic dé dién dp cap ra loa la bao nhiéu von?

Anh Kién: Chang 14 bao nhi¢u von cd. Vi ching ¢ transisto nio dan ca.
Mach cong sudt s& nghi hoan toan. ké ca dién dp phéan cuc cho cic
transisto cong sudt cling khong con.

Anh Thire: Thé thi mach s€ cam tit hoan toan ké ¢ cho tin hi¢u vao ha anh?

Anh Kién: Tat nhién 1 cAm tit. Va ngudi ta goi d6 1a ché do lam cam, hay
la Mute. Cic mach c¢ong sudt ma cau da timg lap thi khong cé ché do
fam cam. Tuy vay & day khong phai 12 mach lam cam hoan chinh. Minh
chi can lap mot dién trd ¢6 tri s6 thich hop [ xong.

Anh Thire: Anh oi! Hém nay anh haa la s€ gioi thieu cho em mot linh kién
maGi. Vay ma anh em minh toan ban lai nhitng mach transisto cd thoi.
Chi ¢6 mach 6n dong 12 theo kiéu hoi khdc mot chit so vdi cic mach
loai cti thoi.

Anh Kién: Kha kha! Cau vira nghién cdu xong ndi tang cia mot IC cong
sudt day. N6 day nay. (hinh 82)
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Céc diém ma 161 ddnh s6 trén ban v& ma cau vira phan tich sé tuong
duong vai cac chan han trén linh kién ddy. V6i mot dién tich chua dén
nira De-ci-mét vudng, ma tich hop diy di cd mach visai lan céc cap
transisto cong suidl. Bay gid cau chi c¢an can ci vao chiic nang cua céic
chan ma lap céc linh kién thich hgp vao 12 xong.

Anh Thire: The thi cdi [C ndy s& ndng lam anh nhi? Vi cdc transisto cong suil
ma em da timg lap rdp déu phai c6 canh nhom tan nhiét rat 1én co ma?

Anh Kién: C6 chit. Mat sau cla IC nay déu biang nhom dé ta ghép vio cdnh
tan nhiét. Cic transisto cong suat bén trong IC clng dp lén mat nhom
nay. Trén than IC cang ¢6 sin 16 dé ta bit vit vio cdnh tan nhiét. Mach
dién cua nd day. (Hinh 83)
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Anh Thire: Nhu the thi can cit vao so d6 cdu tao clia IC em s& khong khé
khan lam d€ 1ip dugc mach ndy. Nhung em thay mach ndy xem ra ciing
la phiic tap chir khong duge don gian 1am anh a.

Anh Kién: Nhung bl lai thi ciu s€ duge mot mach cong sudt khd chuin x4c.
Vitri $6 cdc linh kién bén trong di duge nha san xuat tinh todn rat chinh
xdc roi. Cau thdy d6 cdc linh kién bén ngoai khong can chinh xac 1im
dau. Vi chiing khong phai & nhig diém quan trong.

Anh Thic: Va em c6 thé cai tién mach linh kién & chan s6 3 cia IC dé duoc
am thanh nhu ¥ muén?

Anh Kién: Hoan toan duoc. Loai IC nay duge hang dién tir Sanyo clia Nhat
ban san xuat rdt nhiéu vi phéan thanh nhiéu nhém. C6 loai thi chi c6 mot
kénh. C6 loai thi ¢6 sin ca hai kénh am thanh trong ciing mot vo. Vi
vdy ma mach cong sudt rat nhé gon.

Loat IC nay goi 1a STK va duge phan chia tam nhiéu nhém khdc nhau vé
cong sudt va dién dp nguobn ciing nhu s kénh am thanh. Tuy vay khi
chiing cling mét dong thi chidc nang cha cdc chan han déu gidng nhau.
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Vi du nhu STK4142 thi giong chan STK4152 vi STK4182. Nhung dién
dp cung cap va cong suat ra loa cha chiing khic nhau.

Anh Thac: Thé nhung ¢6 dicu em mucn héi 14, Gia sir trong e st dung ma
c6 mot transisto nao doé trong STK bi hong tht minh ciling phai thay ca
cdi STK khic ha anh?

Anh Kién: Thoi nao! Cau lo xa qud do. Vi k¥ thuat san xudt hang loat thi
mot ciai STK khong dat hon mot doi transisto cong suat 1a may. Vi viy
khong can phai tiéc re ching dau.

Anh Thifc: Thé thi ngay mai em s& bat tay vao thi¢t k&€ mot mach cong suit
dung STK ngay mdi duge.

Anh Kién: Cdi d6 thi 1am lic nao ma chang duoe. Viee thiét k&€ mach STK
nay dé hon rit nhiéu so vdi thiét k& mach chay toan transisto.

Bay gio cting muén rot. Ngdy mai minh s€ gidi thiéu cho cau mot load
linh ki¢n cong suat 4m thanh nita, don gian hon rit nhiéu.

Anh Thite: Oi trdi! Chic anh lai bao bay gid ngudi ta khong dung loai STK
nita chi gi. Thoi ¢l ngudl maéi ta. Em nhét dinh phai thiét k&' mot mach
cong suat dung STK mdi duoc.

Anh Kién: Cit tir tr 161 dau s€ c6 dé. Toi hia s€ 1thiét ké cho cau mot mach
Amph st dung STK ¢6 ca hai kénh Stereo luon.

Thé nhé! Tam biét!
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CONG SUAT AM THANH SU DUNG IC

Anh Kién: Xin chao! Hom nay ¢ vé mét moi hay sao ma téi hoi tré gio vay?

Anh Thuce: Da! Clng ¢6 mét moi doi chit, nhung khong sao anh a. Boi vi
dém qua em say sua qua vé cal mach cong sudt su dung STK. Qua la
ngudi ta gioi that.

Anh Ki¢n: The a! Thé thi hom nay toi cho cau xem mot cdi nay nhé! Cau
thay ¢o gi dac biét khong? (hinh 84)

Hinh 84

Anh Thife: Hac bi¢t qua di chd! Lan dau tién (61 thay mot cdi transisto cong
sufit ¢ 161 nhing 5 chin. Theo em nghi thi chic 14 ngudi ta lam hai
transisto cong sudt chung mot vo?

Anh Kién: Lan nay thi ciu dodn sai vo1. Day khong phai 1a transisto ¢ong
suat ma [a mot mach cong sual réi day. Tat ca da duge 1am chung thanh
maot vo.

Anh Thire: Oi! Ky diéu vy ha anh. C4i IC STK phéi ¢6 t6i mudi may chan
han. dang niy nd chi ¢ 3 chan thi chac st dung s& don gian hon rat
nhiéu ¢é phai khong anh?

Anh Kién: D¢ ¢6 thé don gian hod dugc dén nhu vay 1A cong sic rat 16n lao
coa cac nha thiél k€ Loai LM18752 hay SK18752 duge hiang san xudt
linh kién dién tir quoce gia Nhat Ban san xudt v duoc su dung rdt réng
rai trong cadc mady nghe nhac trong phong. Cung ho hang véi né la dang
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LM38752 hay SK38752. Tuy khdc sd nhung chifc nang cua bon chiing
giéng hét nhau.

Bay gi& minh s& xem cdc k¥ su dd thiét k€ mach dién bén trong cta né
nhu thé nao nhé (hinh 85).

-
# 045
3

auTPLY

Hinh 83

Anh Thue: The may cdi vong trdn cudn vao nhau la thé hién cdi linh kién gi
dé ha anh?

Anh Kién: D¢ don gian hod cho ban v&, ngudi ta thé hién mach én dinh
dong dién bing hai vong tron d6. Mach 6n dinh dong dién d6 c6 thé 1a
mot mach transisto ma cau da biét.

Anh Thirc: Th¢ thi khong khé khin lam dé 161 lam cho IC niy hoat dong.
Em chi can lap mach hai tiép theo tri s6 sao cho ddp tng duoc ding hé
50 khuéch dai nhur yéu cdu la duge.

Anh Kién: Mach ciia né khéng ¢6 gi phic tap néu cau di biét duoc cau tao
bén trong cta né. Nhung luu ¥ nhat véi loai IC cong sudt niy 1a cau phai
loc nguén cho né that t6t. Gita 2 chan ngudn cung cip clia né bao gids
cling phai ¢6 moét tu loc tri $6 nhd duge lap & vi tri gan IC nhat.

Cau ¢6 thé lap mach nhu hinh 85.
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Anh Thirc: Nhu vay theo tri s6 mach héi tiép nhu thé ndy thi ta s& dugc hé
s6 khuéch dai dién dp gap 20 1an c6 phai khong anh? (hinh 86)

Tin hiéu vao

%

Anh Kién: C4i d6 thi tuy cau. Hé s6 khuéch dai dién dp c6 thé 1a 20 hay 30
lan tuy theo bién do tin hieu ddu vio cla IC. DG véi loai IC nay minh

Hinh 86

khong nén cap dién dp nguén déi xiing cao qud am duong 30V. Ciu cé
thé cho né hoat dong véi cang suit ti da 13 SOW. Nhu vay ciing tuong
doi 1a kha kha trong mot cian phong cd nhan réi.

Anh Thire: Theo em nghi thi chi ¢é mdy linh kién bén ngoai nhir the nay thi
¢6 thé van chan né ma han lai thi cling dugce chit ¢dn pi phai thidt k&
mach ha anh?

Anh Kién: DI nhién la duge, nhung ai lai 1am an kiéu tém nhém nhu vay.
Du sao di nira thi cing nén thict k& mach dién cho né dang hoang
chit! C6 mot loai 1C ¢ong sudt ki¢u dang don gian dung 5 chan nhu
th¢ nay do hang Thomson ciia nude Phdp phdt trién. D6 1a dong IC
TDAZ2030. Loal IC cong suat ti€ng nay duoc sir dung rat rong rii
trong cac mdy di¢n tr ddn dung nhu lam mach cong suit tiéng cho
may thu hinh, mdy quay dia va radio. Vi chil lugng 4m thanh cta bon
ching thudéc dang khd t6t.

Ciu xem mot ¢ai day! (hinh 87)
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Hinh 87

Anh Thuc: The a! Puang 1a dong ho ctia bon nay that dong diic qua nhi. Em
trong né chang khic ndo mot transisto cong suat nhd. The ma lai dd tinh
nang cua mot mach coéng sudt am thanh.

Anh Kién: Khong nhing du ma con qud du. N6 con ¢6 nhi¢u mach chirc
nang nhu bao vé dong, bao vé qua nhiét.

Anh Thite: The thi thd tu cdc chide nang, cde chan cua loai TDA ndy ¢é gi
khéc kiéu SK&LM38752 khong anh?

Anh Kién: Thit tu cdc chan ctia bon chdng thi gidng hét. Khong khac chit
nao. Nhung dong IC TDA 20xx nay chi cho phép mot cong sudt rit
khiém t6n. Téi da cling khong qud dugc 40W dau.

Anh Thic: Anh o1, sao em thidy & trong khay linh kién cia anh ¢é nhiéu
loai TDA th¢ nay. Cdi nay 1a TDA2002, cdi nay 1a TDA2008. Cai nay la
TDA2030. Cai nay 1a TDA2040. Con cal nay lai 1la TDA2006.

Ma em dodn ra 61! Thé nay nhé! Cdi TDA2008 chic 1a duge 8W, cai
TDA2030 chic 1a duge 30w va cdi TDA2040 duoc 40W.

Anh Kién: Nay ur tir chit cau! Tu duy logic ctia cau bay gity xem ra khong
con hiéu qua nita réi. Cong sudt clia IC phai theo thong s6 k§ thuat cta
nha san xuat chit khong phéi theo ma s6 san pham dau. Loai TDA2030
thi cong suat cap ra cho loa chi dat 14W thoi chir khong phai 13 30W
nhu ciu tuong.

Anh Thae: Thé ma cm cd tudng...

Anh Kién: Cau xem so d6 mach k6t ciu bén frong cta nd day. Xem ra né
con phuc tap hon nhiéu so véi loai LM 38752. (hinh 88)
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Hinh 88

Anh Thde: Ding la wong phite tap hon that. Cé phai vi thé ma chat lugng
am thanh cua nd hay hon khong?

Anh Kién: Chat lugng am thanh cta né hay hon that ddy. Chi ¢6 diéu 1a
¢ong sudt cua bon chiing hoi nho. Pién ép nguén déi xig cung cip cho
bon nay thutng khong dugc vuot qua mic +18V. Nhung bii lat néu cau
mudn lap mét mach am thanh dé nghe vao lic dém khuya thi khong the
ché vao dau duoc.

Anh Thice: The thi mach bén ngodi ciia néd ¢é gi dac bi¢t ldm khéng anh?
Li¢u ¢6 thé dp dung mach ctia foai LM hay SK vio duge khoéng?

Anh Kién: Dugc chi! Tuy nhién do tré khdng diau vio ¢é khic nén toi
s€ phai chon gid trt linh kién cho IC hoat dong dugc hi¢u qua nhat.
(hinh 89)

Anh Thie: Em thay khong cé gi dac biét. Nhung anh oi sao mach nay
ngua ta lai thém hai cdi diét phan cuc nguoe tr dudng ra loa t6i dudng
nguon dé lam gi ha anh?

Anh Kién: Hai cdi diot d6 chang ¢6 tic dung gi cho am thanh hay hon hay
kém hon ca. N6 chi ¢6 tic dung bdo v¢ IC khoi bi hong do dién 4p tr
kich wr Joa phong ngurge lal.

Anh Thie: Dién dp nao tit loa phéng nguge lai ha anh? Chi ¢6 dién dp tir IC
cap ra foa chif sao lai ¢é chuyén ngurge doi 1a tir loa cap nguoc cho mach
nhu viy?
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Hinh 84

Anh Kién: C6 chi! Do 1a tinh chat thuan nghich caa loa ma. Khi ta dua
dong dien vito cuon day Boé-bin cia loa thi sé lam mang loa chuyen dong
tao ra am thanh. Nhung ciing chinh nhimg chuyén dong cla mang
loa (do guan tinh} s& 120 nén dong dién cam ung trong cudn day Bo-bin
cua loa. Vi cuén day Bo-bin chuvén dong trong khe tir truding rat manh
cua nam cham loa nén sinh ra dong dién cam dng.
bién dp nguoc nay ¢6 thé pha huy cdc 1iép gidp clOa transisto cong suat
trong [C. Vi viy, ma ngudn ta thém hai diot phin cuc nguge tu duong ra
loa &1 duong ngudn nhiam trdanh cho C bi hong khi nhd xay ra hién
tuong dieén dp cam Ung nguoc nay.

Anh Thie: C6 1€ 14 ¢ cac mach céng suat dung transisto thong thuong thi
cung phai lip them cdace diat nay anh a. Vi véi cde loa cong suat [6n khi
mang cla né rung Ién ban bat thi chac cong tao nén dién dp cam dang
khong phai 1a nho.

Anh Kién: Diéu d6 nguoi ta da lam roi ma cdu. Nhiing loai ampli cong, suil
Ién thi nguoi ta déu thict k& nhing diot chéng xung nguoe niy.

Anh Thue: The loai 1C ¢ong sudt am thanh nay cé nhiéu loai khong ha anh?
Em muén lip mot ¢di ngay roi nhung anh @idi thiéu may loai lam em
suy tith Khong biét nén chon loai nao.



Anh Kién: Céc loai IC cong suat tiéng hién nay nhiéu vo ké, hdu nhu khong

thé bi€t hét duge tén tdi cta bon chiing vi rat nhiéu hang san xuat theo
nhiéu ki¢u, nhi¢u chirc nang vi nhiéu miu ma dé ddp ting véu cau cla
nguot sit dung.

Toi khong ¢4 ¥ mudn gidi thieu hét duge cho cau. Nhung cdi chinh la
cau nam duge nguyén tic hoat dong cia loai IC cong suat am thanh.
NEéu cau nam ving dugc cdc mach cong suidt am thanh thigt ke bang
transisto thi khong khé khin lam cau s& sir dung thanh thao cdc loai IC
cOng suat.

Neu cau di quyét tam thi theo minh ching ta s& thict ké mot mach cong
sudt su dung STK dong 4040 ma ciu vira nghién cttu. Ho STK nay co
nhiéu nhu STK4030, STK40350. STK40xx.. ..

Tu¥ theo dién dp va cong sudt cta chiing ma hai s8 ma hiéu sau cung
cla ching 16n dan. Cdi d6 minh s& can ctt theo thong s6 ky thuat cia
nha san xudt cung cap.

Anh Thie: Nhu vay thi ¢d nghia la ching ta chi can thiét k& mot mach dién

thoi. Khi can cong suat bao nhi¢u thi ta s& lap loai STK ¢6 ma hiéu
tuong ung?

Anh Kién: Thoi nao! Cau lai bat ddu tinh chuyen 15 li & day rdi do. Bay

€10 dd mudn rdi. Ching ta nghi nhé! Cau vé chudn bj tinh thin ngay mai
chiing ta s& hit tay vao viéc mdi.

Anh Thie: Vang! Chao anh! Chic anh ngii ngon! Téi nay that 1a mot budi
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THIET KE MACH CONG SUAT STK

Anh Thire: Chao anh! Anh xem hom nay em chuan bi cho anh nhiing g
nao. Thude ké nay, but chi nay, gidy can ndy va... nhimng thi nay dung
dé v mach t6t ddy chit ha anh.

Anh Kién: Dugc roi! Lam gi ma sét ruot dén vay. Ngdi xudng pha tra udng ci
da. Trudc tien minh s& tinh 0 bd xem né s€ ¢6 nhitng tinh nang gi nao.
bau tién la ¢6 hai mach cong suat cho hai kénh am thanh. Tiép theo la
mach bao vé loa dé chéng ¢4 tiéng “bup” & loa khi khdi dong nguon.
Trudc do s& la mach am sac d¢ ta ¢é thé diéu chinh duge am thanh.

Anh Thie: Hom truée anh ¢6 néi dén dudng gi goi 1a Mute &y. Liéu né ¢6
can thiét lam khong?

Anh Kién: bDay! Cau néi thi minh mdi nhé ra. Loai STK niy cé chic nang
lam cam (Mute): vi vay ¢6 thé minh khéng cén lapayolay cho dudng loa
nita. Buong lam cam s€ ngan khong cho nhilng am thanh khong mong
muon ra loa. Cdi mach dé khong c6 gi phifc tap ca. N6 ¢4 tinh ning 13 s&
noi chan s6 4 cia STK 161 mdt tré lai mot thdi gian sau khi ta khéi dong
nguon (hinh 90).

Anh Thirc: Neu la cdi cong tac thi ciing don gian thoi. Nhung anh ldp cai
transisto 2SA 1015 kiéu gi ma la the?

Anh Kien: N6 ¢é chic nang clia mach lam cam. N6 sé din dong dién tir
chan s6 4 ctia STK t6i diém mat cham lai mot khodng thoi gian sau khi
ta cap ngudn dién cho mach.

Anh Thic: Nhung ki€u mac transisto ndy la qud. Anh c6 thé giai thich rd
hon cho em duge khong. '

Anh Kién: Cing khéng ¢6 gi. Thé nay nhé! Khi cau bit dau cdp nguén dien
thi dieén dp tat cuc E cla transisto s& bang OV. transisto s& khong dan
dong, dién dp chan 4 cua STK bang dién dp ngudn am. Vi vay, STK bj
khoi dong do khéng cé dong phan cuc cho tang visai.
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Sau mot khoang thoi gian, dong dién xoay chi¢u duge nan qua dién o
47K va diot 4007 va nap vio tu. Bién ap rén tu s¢ tang dan dan va ding
lai 0 muc khoang 1.7V, Lac d6 diot phdt quang LED s¢ dan dong va
ghim miuc di¢én dp ¢o dinh 0 mdc dé. Lic do transisto sé dan dong vi ¢o
dién ap cuc E ¢o gid tr1 duong hon dién dap cuc B, Pay ia loai transiste
thuan ma.

Dong dién tr cue E s& dong thdi cap phan cuc cho chin so 4 cia STK
hoat dong.

Anh Thice: A ding réi. Thé ma em khong nhin ra. Chang qua la anh 16n
ngugc cdl mach transisto lai thoi chd con v¢ cuc tinh cdc dién dp thi
khong ¢6 gi thay doi. Em nghi ring néu 1ap mot tu dién ¢4 tri s6 1én hon
thi thoi gian té lai 8¢ cang lau hon ¢é phai khong anh?

Anh Kién: Didu dé thi tuy ciu. Tu dicn ¢é the lay gid tri o 100uF t6i
1000uF. Bay ¢ity (61 ¢o thé tinh xem s& sap dat mach dién cla né nhu
thé nao?

Anh Thiace: Em nghi s¢ khong kho hon Khi thict k¢ mach ding transisto.

Anh Kién: D¢ dat duge su hoan hio, nguedi ta <& phii lam nhiéu chi tiét rit

cau Ky. V1 vav, mach ¢csa mot STK clung khong don gian hon mach su
dung transisto may dau.
Loai STK nay ¢é nhicu dudng cip nguon. Pudng cap npuén cho
transisto cong suit ricng va dudng cap ngudn cho tang visai riéng. Tuy
nhi¢n d¢ cho mach duge don gian 61 chi dimg cide dién trd d¢ ¢dp ngudn
cho tang visai. Neudn cho tang visai duoc loc k¥ hon bang nhitng tu
dién <6t sO ¢d vai chuc microfura. Nhung dé cho don gian thi 161 chi
lip nhiing linh ki¢n co ban nhit. Vi vav mi ching ta dé ding thi cong
lap rap mach di¢n hon (hinh 91).

Anh Thie: Em nhin thay anh con lap thém mév cdi (v loc nguon nho nho
nita, Chic [ d¢ thodt mat duoc (ot hon (hinh 92).

Anh Kién: Thi chang dé thodt mat thi con dé Taim gi nita. Dac diém cla cdc
mach STK la ¢é dién tch nho. Vi viy cic duong mach dién ciing rat
nho. Minh cin trang thice lén mot s6 dudng mach d¢ cic dudmg mach

dé dan dong dién tot hon khi hoat dong véi cong sudt 1én (hinh 93).
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Anh Thirc: Tuy vay mach nay néu dang hoat dong ma nhd maét cdl transisto
nao dé trong STK ma bi chap thi chic mat 1oi cdi loa thiung ciia em mat.
Liéu ¢6 thé ldp thém mot mach bao vé nhu ngay trude anh da hudng dan
em thi cd dugc khong?

Anh Kién: Lam nhu thé duge chir! Dé don gian hon thi ngudi ta cé thé lap
hai cdi cdu chi nho cho hai dudng loa. Vi kiéu mach nay khong bi hién
trgng tiéng “Bup” phdt ra loa khi ta cdp ngudn cho mach, Ngudi ta ding
cau chi khoang 2 - 3 A 14 yén tarn roi. Ma nd lai nhd gon va ré tién hon
st dung mach rolay. Mach nay khong thiét k¢ phan 4m sac, nhung cau
¢ thé sir dung cdc mach am sic ma ngay trudc 161 di hudng dan dé si
dung. Cic chin cam tin hiéu déu giong nhau ca ma.

Anh Thire: Nhu viy, néu cén thi em ¢é thé nang c¢ap va thay thé phan am
sac cia ampli khi can thi¢t ¢6 phai khong 4?7

Anh Kién: Thi dé6 chinh la ¥ dinh cua t61 ma.

Con bay gidr theo ¥ cau, ching ta s& tién hanh thi cong lap rap bat dau
nhu thé nao day?

Anh Thite: Vang! Em vin nhé nhu in c¢di quy trinh lap rdp mach cong suat
sur dung transisto. Nhung vai loai sir dung STK nay thi bay gio em ma
ihm quen. Em chi so nhat 1a khi mat ca ngay hi huc Iap rdp mach xong.
161 lae cdp dién ngudn vao thi ... Bup, xoé khoi.

Anh Kién: Thoi duge roi. Hom nay thiét ké duge hoan chinh cdi mach la
cling mct am réi. Cau vé nghién cbu k¥ cdc vi trf linh kién di nhé, d¢ t6i
mai minh sé ti€n hanh lap rép.

Anh Thite: Vang the thi anh di nghi sém di! Em vé day.
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THI CONG RAP MACH STK

Anh Thite: Chao anh! T&i nay em thay ciing hoi bi réi anh a.

Anh Kién: Bi bach cdi gi chit? Cdi mach cong sudt STK 4y a? Thoi thi
chuing ta pha 4m tra udng cho tinh tdo!

Anh Thie: Ci ngay hom nay em nghién ngm mai. Ngay truée, khi sir dung
transisto thi minh con phan chia ra tang no tdng kia, lap rdp timg phan
hoan thién. Nhung bay gitr STK chi con ¢6 mot cuc thé nay thi biét fap
cdl gi trude, cdi gi sau day ha anh?

Anh Kién: Thi ra la nhu vay. P6i véi cdce loai IC nhd nhu TDA2030 thi
dang la cong viéc chi ¢6 ki€m tra may dudng mach xem ¢6 bi cham
chap nhau hay khéng théi. Nhung véi loai STK thi cling c6 may viée dé
lam dé. Viéc dau tién 1a cau nén do cdc chan 12, 13 va 14 xem ¢cé
chéap nhau hay khong.

Anh Thire: The thi n6 s€ chap hay khong chap ha 1a t6t anh?

Anh Kién: Sao cau lai hoi nhu vay? Chéan 13 1a chan cong sudt ra loa. Chan
12 1a chan cap nguon dm, con chan [4 ta chan cap ngudn duong. Néu
STK con 16t thi cdc chan nay phai cdch i nhau. Néu tré khing céc chan
nay thip thi c6 nghia la cdc transisto & bén trong STK da bi cham chap
tiép gidp.

Anh Thirc: A, hoa ra la nhu vay.

Anh Kién: Bay gio sau khi kiém tra k§ cdc dudng mach, cau bat dau lip
STK vao. Nhung riéng cdc chan s8 12, 13 va 14 thi cau khong han vao
mach voi ma dé€ ching ho ra khdt mach. Mach 1im cam ciing chua cén
voi. Vi vay, cau c6 thé néi tat cuc C clia transisto 2SA1015 xudng mat
(hinh 94). Cau hay lay tam mét doan day, ddu tit tir chan s6 9 16i dudng
mach ra loa. Va bay gi¢ cau ¢6 thé cip nguén dién cho STK dugc rdi dé.
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Anh Thire: Vang! Thé thi diéu gi sé xay ra?

Anh Kién: Tat nhién la chang c6 gi xdy ra ca. Mach van im lim Ia t6t. Bay
gi0 cau s€ lay dong ho dé kiém tra dién dp cdc chan s6 5 va chan s6 15.
Theo cau thi dién dp cdc chan d6 c6 gid tri bao nhiéu?

Anh Thire: Theo em thi s& xdp xi dién dp nguon. Vi dong ctia mach tién
khuéch dai trong STK nay chic chi ¢6 may mA, nén sut dp qua dién try
100Q2 s& khong dédng la bao.

Anh Kién: Néu dugc nhu vay la on roi. Bay gio cau kiém tra tiép dién ap &
chan s6 9 sé duoc bao nhiéu.

Anh Thire: Chan s6 9 anh a! Theo em thi chac sé xap xi & mitc OV. Vi dé la
chan dau ra cua tang visai hoi tiép vé chan vio dao ma.

Anh Kién: Dugc nhu thé thi that tuyét. Viéc tiép theo la kiém tra tin hicu
vao ra cua mach da t6t chua. Cau cap tin hiéu am thanh vio xem nao.
Anh Thic: The ¢6 can dau day loa vao khong ha anh? Lam sao ma minh

biét dugc né ¢6 tin hiéu ra hay khong?

161



Anh Kién: Tir tr da chié. Lam sao dau vao loa dwoc. Mach ra cua visai chi
cap mot tin hiéu véi dong ra rat nhd. Dé kiém tra duoc tin hiéu ra nay thi
phai su dung may hién séng. Néu khiong ¢6 thi cau phai su dung loai tai
nghe (Phone) ¢6 tré khdng thit cao ma 167 dd hudéng dan cau cach 1am.

Anh Thiae: Vang! Lau qué nén em quén mat. Em phai tim lai cdi tai nghe
“dac chiing”™ cua em cdi da.

Xem niw!... Vang. am thanh nghe cling trong tréo anh a. Chi ¢é diéu la
ligng hor nho théi.

Anh Kién: Nhu the 1a 6t réi. Bay gios viée tiép theo 1 cau kiém tra dién dp
gita hai chan s& 10 vii chan & 7 xem duge bao nhiéu von?

Anh Thire: Chang thay dién dp gi. Ma quén, em chinh lai thang do ctia dong
hé cii di. Puge khoang 2,2V anh a. Nhung d6 1a dién dp gi d6 ha anh?

Anh Kién: Thi cdu thir xem lai so d6 cau triic bén trong STK xem d6 1a
diém nao.

Anh Thie: Vang theo em thi d6 1a dién 4dp phan cuc cho cic transisto cong
sudt. Vi tang cong sudt ¢6 4 tiép gidap BE nén nguoi ta dat dién ap 2,2V
la vira du cho cdc transisto.

Anh Kién: Chi c6 3 ti¢p gidp BE thei chi. Dé cho dién dp duge can bang
ngusi ta thém mot diot & chan E caa transisto T4, Cau hdy xem lai (hinh
21 di.

Anh Thirc: Vang didng r6i. Nhu vay 1a khi dién dp nhan cuc dd dam bao thi
budc tiép theo s€ 12 han chin cdc transisto cong suat.

Anh Kién: Khong! Trrge khi choc mo han vao d6 thi can phii xa cic
dién loc nguén ra truée dia. Néu khong thi s€ rit nguy hiém. Va ding
quén bo sgi day diu tat tir chin s8 9 16i dudng ra loa.

Anh Thite: Chét chira! Anh khong nhic nhd thi ti nita 13 hong viée.

Anh Kién: Bay gior sau khi lip hoan chinh cdc chan cdp nguon cho cdc
transisto cong suat trong STK thi ta ¢6 thé bat ddu dau day loa vao dé
nghe ducc roi.

Anh Thite: Vang em bat dau day. Bar dién ngudn ndo... Anh ¢i mach nay
ti€ng “bup” khi khdi dong nguén ciing khong dén néi to lam anh nhi!
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Anh Kién: Ti¢ng bup dé khong han chi 6 tir ndi bg mach cong suit ma con
tir tang mach ding trude dua dén. Bay gidr cau thir cho mirc am lugng 1én
€40 Xem sao,

Anh Thirc: Am thanh 6t r6i. Nhur vay 13 em déng vo mdy nhé!

Anh Kién: O theé cau quén khong rap not mach Iam cam a? Mach nay ciing
khong c6 gi ghé gém. Cau cd thé twy ¥ thay doi cdc tu hod dé cé duoc
thévi gian lam tré nhu mong mudn.

Anh Thifc: Viée dé khong khé khan gi lam dau. Dé em mang mach cong
suit nay v¢ thudng thic xem am thanh cla loai STK niy nhu thé nio
anh nhé!

Anh Kién: C6 thudng thic gi thi ciing dé sdng mai. Bay gid dd muodn réi
con gi. Cau dinh dé moi ngudi mat ngd 47

Anh Kién: Oi! Muén qud réi. Mai Jam quén ca gi¢y gidc. Thoi anh di nghi
di. Em vé day’
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MACH AMPLI TUYET VOI TDA7294!

Anh Kién: The nao? Thudng thitc am thanh cta STK sang khodi chit ha?

Anh Thife: Da, chat lugng 6t hon nhiéu anh a.

Anh Kién: Vay hom nay t6t gi6i thiéu cho cau mot loai IC cong sual am
thanh con tuyét voi hon nita cla hing san xudt linh kién dién tir
Thomson. D6 1a IC TDA 7294. Loai IC ndy dugc ngudi nghe nhac dinh
gid vé chat luong rat cao. (hinh 95)

Anh Thitc: The co a? Chac 1a né phai phitc tap lam? Kich thude né cé to
hon loai STK khong ha anh?

Anh Kién: Lin nay thi cau doan nham. 1C TDA7294 ¢6 kich thude nhd gon
hon dong STK rat nhiéu, nhung chat lugng va cong suat am thanh thi
vuot réi. Ve nguyén tic cau thdy nd ciing khéng khdc nhiéu so véi loai
STK. Nhung phan cong suat cusi duge st dung loai transisto Trudmg nén
¢6 nhiéu vu diém hon dong IC STK (hinh 96).
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IC TDA7294 c¢6 thém hai chan chitc ning nita. Chan s6 10 clia IC ¢6
chdc nang lam cam tam thoi. Khi dién dp chin s 10 & mic thap thi IC
bt khéa lai. Tin hi¢u ra loa s€ bang khong.

Anh Thite: Thé thi cling nhir chan Mute ciia STK thoi.

Anh Kién: Thi cling ding nhu vay. Con chan s6 9 ¢é tinh nang la chin déng
ma nguén. Khi dién dp tai chan s6 9 & mic thap thi 1C trd vé trang théj
tat. Ldc d6 tin hi¢u ra loa s& bi mat.

Anh Thie: Oi anh oi! Tai sao ngudi ta lai 1am nhu vay? D€ cho khong c6
ti¢ng ra loa chi can mét chan 1am cam Mute 1a di. Vay ma & loai nay lai
phai st dung t6i hai chan khdc nhau?

Anh Kien: Khong phai nhur vay! Chan lam cam Mute ¢6 tic dung khéa hé
s6 khuéch dai lai. Nhung dong dién chay qua cdc transisto thi khong
thay d6i. Nhung chian déng md ngudn thi 6 tic dung khéa han dong
dién vao IC.

Anh Thuc: Nhung em khong hiéu 1am nhu vay thi ¢6 tic dung gi?

Anh Kién: D61 vdi cau thi khong can thiét, vi khi cau khong nghe nhac nita
thi chi can tho tay tat cdi cong tac di la xong. Nhung & mot s6 dan may
am thanh hién dai thi viéc tat bat mdy can phai bang diéu khién tir xa.
Nhu viy ngudi ta sir dung dién dp cta hé thong vi x{r 1y diéu khién dé ¢6
the bat hay tat duoc mach cong suat am thanh. So dé mach t6ng thé clia
TDAT7294 nhu ¢ hinh 97.

Anh Thie: Thi ra la nhu vay. The thi cén cap vao dé may von dé cho né md
duoce ha anh?

Anh Kién: Thong thuong ngudi ta sir dung dién dp +5V 1a diéu kién dwgc
hai chan IC nay. Nhung néu khong c6 dién ap 5V thi cé thé sir dung
nguon dién 4p cao hon cho qua mot cdi dién trd dé cap cho né.

Dong dién cap cho chan 9 va 10 khodng ImA 13 dG. Nhu vay cdn mot
cdi dién o ¢6 tri s6 khodng tir 20 dén 30 KQ cap tir nguén +30V xudng
cung dugc.

Con cac dudng mach khdc nhu mach héi 1iép hay mach tu dém
(Bostrap) dé sira méo bién d¢ thi chic 16i khong cén phai giang thém
cho cau nia. Vi ching cling ¢6 tinh nang théng thudng nhu & loai STK
thong thuong.
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Anh Thae: Vang nhu thé thi chan Mute va chin Stanby sao khoéng duge noi
chung nhau ma ngudi ta phai diing hai mach cap dp khiac nhau nhu vay
ha anh?

Anh Kién: Khong lam nhu vay duge dau! Tri s cua tu loc va dién tro cap
nguén cho hai dudng dé khdc nhau. Nguoi ta tinh todn tri 86 cua trd va
tu sao cho dudng md nguon (Stanby) duge cap dién trude so véi dién dp
dudng lam cam tiéng (Mute).

Anh Thac: Em hiéu roi. Tie 13 khi déng dién thi 1C s& dugc bat ngudn sau
dé mot chit. Tiép theo la mach lam cim s& duge md sau mot chit nia.
Nhu viy la dam bao am thanh chi duge phat ra Joa khi cac dién ap trong
mdy da duge vao thé on dinh. Thé thi két cau mach dién lap rdp cba né
¢6 phic tap lam khong ha anh?

Anh Kién: Cang khéng dén ndi ndo. Ciu xem hinh 98.

Anh Thiic: Tuyét! Xem ra cling khong phite tap hon c¢iai mach STK la may
anh nhi! Em s& tién hanh lap ngay mach ndy méi duge.

Anh Kién: Nhung cau dic bict luu ¥ Joai TDA7294. d6 1a. Canh tan nhiét
cia nd khong duge tiép véi mat md duge tiép vdi nguon am. Vi thé ma
né can phai duge cdch li véi cdnh nhom tan nhiét. Néu cit quen nhu
STK. cau ma dé dinh cinh tan nhi¢t clia IC TDA v&i mit thi mach ¢é the
bi no tung khi vita cap dién.

Anh Thiie; The kia 2! Em s& khong quén diéu dé dau, ciing giong nhu khi
lip loai transisto cong sudt c6 vo bing sit thoi ma!

Thoi anh di nghi di’ Tam biét anh nhé!
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MACH CONG SUAT KIEU HOI TIEP DONG

Anh Thirc: Chao anh! Em lip xong mach cong sudl TDA7294 roi anh a!
Nhing c¢6 may chd em khéng hiéu nén sang hoi anh.

Anh Kién: Cé vin dé gi vay? C6 phai ciu lap theo cdi mach dién hom trude
161 dua cho cdu khong?

Anh Thite: Diing vay. Em so sdnh gilta ban v€ so d6 nguyén ly va ban vé
bang mach thi thily cé may di¢m khong duge tring Khép vdi nhau.

Anh Kién: Thé thoi chit gi? Cau thi trinh bay xem né khic ¢ nhitng diém
nao nao!

Anh Thite: Bay gid anh xem lai ban v& so d6 mach dién cia IC TDA
7294 nhé! (hinh [01). Ban nay ty tay em chép lai, chac chan Fa khéng
the sai dugc.
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Anh Kién: Cau vé so do cin than fam. Nhung con chd nio cau chua higu chi?
Anh Thirc: Cdi cm khong hicu lat & ban v& mach dién lap rdp co. Anh xem
lai mot phan ban v& mach dién cua em tr v& lai nhé! (hinh 102).
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Anh Kién: The a! Ban dé dé lau rét nén 101 cing khong nhé hét duge céc
chi ti€1. Cau mang ra day xem nao.

Anh Thifc: Anh xem nhé! Dudng mach ngudn cung cap va dudng ndi mat
thi khéng ¢6 vin dé gi. DBuong mach tix IC ra 16 cau néi day loa duong
thi em danh dau bang mii tén. Nhung ddang Iy ra dau am cua day
loa duge ddu xudng mat thi ¢ dé ¢6 mot linh kién gi d6. Va tir duong am
cua loa dé ¢6 mot dudng mach ndi vé dau vao hoi ti€p cua IC. The la
thé nao?

Anh Kién: Thi ra 1a nhu viy. Tuy nhi¢n ciu cé thé bé nhimg dudng mach
khéng cdn thiét va ddu ndi nhu nguyén ban cua so db thi ciing duge
co ma! Nhitng dudng mach dé, nhu dusng am cla day loa, cau ¢6 thé su
dung mot cau ndi (Jumpe) dé néi né vé mat cang dudgc.

Anh Thite: Nhung o rang 13 nhimg dudng mach dé phai cé muc dich gi?
Chac anh lai gidu nghé em r6i!

Anh Kién: Khong phai la gidu nghé! Ping la ¢6 muc dich that. Mach nay
thiét k& theo mot kiéu khuéch dai cong sudt mdi theo kiéu “Héi Tiép
dong™. NG 13 mot su cai tién nho nhé dé nham muc dich nang cao chat
luong am thanh phit ra.

Anh Thue: Biét ngay ma! Thé thi né nhu thé nao?

Anh Kién: Muén hiéu vé a6 thi ciu can tim hiéu lai mot char vé dac tinh
cha cic loa nhé!
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Ciac loa kéu to hay nho [a phu thude vao dong di¢n di qua cudn day
dong trong Bo-bin cua né ding khong? Nhung thong thudng thi méi
mot loa chi kéu to nhit & mot dai 1an s nao dé. do anh huong bai hé s6
ty cam. Théng thudng khi 1én tin sd cao hon thi dong dién chay qua loa
cing suy giam theo 14n 56 clia am thanh.

Anh Thife: Nhu vay thi ¢6 sao dau?

Anh Kién: Cic mach cong suit thong thuong déu hoat dong giong nhau la
tao nen cic dien dp that trung thye. Thé nhung dong dién chay qua loa
khong ty 1& hoan toan véi dién dp dua qua nd theo cac tan s6 am thanh.
Vi loa cd hé sé tu cam.

Anh Thue: Nhu vay 1& khi tdn s& am thanh cao thi (1o khing cua loa cling
cao. Tro khing loa cuo thi dong dién qua loa s& nhd, Dong dién qua loa
nho thi ¢6 nghia la am thanh tin 6 cao s& bé di?

Anh Kién: Cuéi cung ciu ciing hiéu duoe van dé, Nhu vay can cé mot mach
¢6 thé bl lai su chénh léch d6.

Anh Thife: The em sir dung mach am sdc dé diéu chinh lai khong dugc 47

Anh Kieén: Di nhi¢n 12 duge. Nhung ¢6 cai gi ddm chéc chan ring mang loa

s€ rung theo mc do nhu mach am sac ma cau da chinh?
Bay g6 cau nghién citu mot mach TDA7294 mét da duoc cai tién xem
c6 gi khdc bi¢t khong nhé. Biém quan trong 1a dong dién qua loa trudc
khi tro xuong mit duge chay qua mot dien trd nhé 6 cong sudt 1on. Toi
201 do 1a dién trd SUN (hinh 103)
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Anh Thuc: Nhu vay thi co tic dung gi co chit? Em thiy né chi cdn trg tin
hiéu ducng loa thoat mat thoi.

Anh Kién: Diing 13 ¢6 can tro tin hiéu thodt mat. Nhung ciu nén nhd 1a diéu
d6 khong ddng ké. Vi tri s6 clia dién trd SUN ndy rat nho chi tir 0,1- 0,5Q
thoi nén cling khong dang ké gi so vai 110 khdng cta loa 16n hon rdt nhiéu.
Khi tin hiéu dong dién tir IC chay qua loa vé tdi mat thi s& 1ao trén hai
dau di¢n trd SUN nay mot sut ap nho.

Anh Thite: Thé anh dinh st dung cdi dién dp bé ti duge tao ra d6 dé dung
viio muc dich gi nao?

Anh Kién: Toi sir dung né dé lam tin hiéu héi tiép cho IC TDA 7294,

Cidc mach thong thuong, tin hiéu hoi tiép duoc 14y tir dudng tin hiéu ra
foa roi qua moét cau dién trd chia dp. Nhung bay gid toi sira lai mach hoi
tiép d6. Dién dp mot chiéu van duge hol tiép qua dién trd 33K tir dudng
cong suat ra tro v&. Nhimg riéng tin hiéu xoay chiéu thi toi lay tir sut dp
trén dau dién tra SUN dé dua vao 1C.

Anh Thic: Viy thi nd s€ van hanh thé nao?

Anh Kién: Khi tin hi¢u ¢ tan s6 cao thi trd khdng cla loa s& cao. Dong

dién qua loa s& nho. Dong dién nho s€ tao nén sut dp trén dién trd Sun
mot tin hiéu bién do dién dp bé. Dién dp bién d6 bé dua vio chan hoi
tiép cua IC s&€ lam hé so khuéch dai cua [C 16n hon 1én.
Khi tan s6 am thanh thap. Dong dién tin hiéu chay qua loa s€ 1dn. Dong
tin hiéu 16n s&€ tao nén sut dp trén dién tré Sun 16n. Bién ap trén dién e
SUN 16n sé dua vé chan hoi tiép cua IC I6n. Két qua la hé s8 khuéch dai
cua IC giam di.

Anh Thirc: Nhu vay ¢6 nghia la mach sé e dong di€u chinh lai hé s6 khuéch
dai toy thude vao dong dién tin hiéu chay qua loa ¢6 phai khéng?

Anh Kién: Ngudi ta goi day 1a kiéu mach khuéch dai hdi ti€p am dong dién
khac vdi kicu thong thudng 12 héi tiép am dién 4p.

Anh Thirc: Nhu vay thi hé so khuéch dai cia mach nay s€ bang bao nhiéu
khi ban than hé s6 khuéch dai cia IC ciing ludn thay déi theo 1an s67?
Anh Kién: Hé s6 khuéch dui khong thay déi dau. Chi ¢6 dién dp 1a thay doi
thoi. He 6 khucch dai ¢ day bang ty 1é gida tré khang cua loa chia cho

tri s dién tré¢ SUN,

174



Vi du: Cau dung loa 8€2 va dién trdy Sun 0.4 hi hé s6 khuéch dai bang
8Q/0.49 = 20 (lin)
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Anh Thitc: Thé khi em thay déi thung loa khdc ¢6 trd khdng 4Q thi h¢ s6
khuéch dai cling thay doi ha anh?

Anh Kién: D6 14 nhuoc diém cla mach nay. Nguoi ta c6 thé khic phuc bang
cach 1ap thém mot cong tic chuyén giita 4Q va 8Q.
Nhung dac biét 1a mach nay néu nhu trong ldc su dung dudng day loa ¢6
tr vé 02 (doan mach) thi IC cong suit cling khong bi qué tai hoac bi
hong nhu cdc mach thong thuong. Vi mach hoi tiép dong sé han ché
dong dién tir IC ra loa.

Anh Thite: The két qua chat lvong am thanh cia mach niy nhu the ndo ha anh?

Anh Kién: Qua nhiéu lin thir nghiém thi né rat phis hgp khi sir dung v6i loai
loa nho toan dai. Véi nhitng loai loa nay thi dai thong am thanh thutng
khong déu. Nghe cic toai nhac nhe thi né tao nén am thanh trong sang,
ro rang hon rat nhiéu.

Anh Thite: The thi séng ¢hét em cling phai tim linh kién dé 1ap ngay mot céi.

Anh Kién: Cuir tir tir 161 ¢ duoc!
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IC THUAT TOAN OPAM VA AM SAC.

Anh Thirc: Hay lam! Hay lam anh a. Cdi mach hom qua vé nghe am thanh
thit sdng sha. rd rang hon may cdi mach ding ngay trude cha em nhiéu.

Anh Kién: Chic mimg thinh cong clia ciu. Ching ta pha 4m tra udng nhé!

Anh Thie: Vang! Anh d¢ em lam. Nhung méi diéu thigu s6t 1a may cai
ampli TDA hom qua em chua lap mach am sdc nén em khong diéu
chinh dugc am thanh. Hom nay em dinh hoi anh céch lap them mach am
sac s dung transisto ctia em vao nhu the nao?

Anh Kién: Chic & nha cau van con ldp thira nhiéu mach am sdc st dung
transisto ha? Nhung ghép vao day thi ¢é vé. ..

C6 the thay nhu nia nac nita mi &y. Cong suat da sir dung IC réi thi
mach am sac minh ciing ding IC luon cho né déng bo.

Anh Thie: Anh bao sao? Dung IC lam mach am sic a? CS ca loai IC diing
cho am sic nlfa s20? Hom trudc anh chi gi6i thicu cho em toai 1C4558
dung nhu mét mach visai.

Anh Kién: Dung IC lam mach am sdc sé rdt thuan tién va hiéu qua. Tinh
chat coa 1C 1a h¢ s6 khuéch dai rat 16n. tré khang vio thi cao. tré khing
ra lai oho. Vi vay moi tinh todn s& don gian hon khi ta thiét k& bing
transisto.

Anh Thire: Em khong hinh dung ra ngudi ta s& ldp mach am sac st dung IC
nhu the nao.

Anh Kién: Khong c6 gi phic tap cho 1am dau. Cau tham khao mot mach
nhu theé nay nhé! (hinh 105)

Anh Thite: Ciing ching ... don gidn anh a.

Anh Kién: D6 [a do ciu chua quen thoi. Cau nén biét la loai IC 4558 duoc
tich hop hai mach Opam trong mot vo. Vi vay cdc chan chitc nang duoc
ddnh s6 hai lan. Mot kénh am thanh ngudi ta sir dung Opam ¢6 cde chan
80 3,2 va 56 1. Con kénh am thanh nffa thi ngudi ta sé ditng Opam c6
chan 5. chan 6 va chan s6 7. Nhu vay ciing mot IC 4558 s& ciing lim viec
vdi hai kénh am thanh,
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Anh Thire: Cai d6 thi em hiéu roi. Nhung sao em thay & dé ¢S nhidu chiét
ap the?

Anh Kién: D¢ ddp dng duge nhu cau thuéng thic am thanh. Ngudi ta 1ap

thém cho mach dm sac mot chiét dp diéu chinh tén s6 trung binh. Thong
thudng thi chiét dp trung duge dat ¢ miic tan s6 khoang mot KH,.
Nguyén tac cua mach am sic thi van nbhir cii théi, khong ¢d gi khic
nhi¢u so véi mach am sac st dung transisto. Trong mach nay, 1C 4558
thd hai ¢6 tic dung tich cuc trong viée loc dai am thanh. IC tdng ddu chi
¢d tic dung phoi hop tro khang vai thiet bi ddu vio va khuéch dai bién do
tin hiéu [én.

Anh Thic: Ving em nhin thay réi. IC 4558 thit hai duoc méc theo kidu
khucch dai dio. Buong tin hi¢u ra o chan s6 1 hodc s6 7 s& b nguge pha
v qua dicn trés 6800 dé héi tiép vé cdc chiét dp loc dai tan s6.

Neéu cdc thong sé v¢ am thanh coa mach nav di chudn thi em chi viéc di
Kiém mot bo nguon déi xtng am duong 12 hay 13V 1a lap vio duoc chit a?

Anh Kién: Néu ciu thue sy rdi rdi thi 1am nhu viy ciing 6t Nhung néu
khong cau k¥ thi mach nguén cung cip ¢é thé 1ay truc (iép tir ngudn clia
mach ¢cong suat cling dugc.

Anh Thire: The thi lam sao ma duge? Mach cong suat bao gity cing hoat
dong v6i muc nguon am duong mdy chue von trd len. Anh ma ding
nguon dién dp cao nhu vay dé cung cdp cho mdy cdi Opam bé ti teo nay
thi xem ra s& kKhong én.

Anh Kien: Al lai lam nhu vay. Cic IC 4558 ti¢u thu dong dién rét nhé. Vi
viay minh cé thé sir dung cdc dien 1ré dé ha dp cho ching. Mach cip
nguodn duoc lam rat don gian. Chi can mot dién trd v KQ 1i ¢6 thé
dung de sut dp. D¢ dien dp on dinh thi oi diing diot Zene 12 hodc 15V
de dinh 4p ngudn cho mach.

Anh Thiic: Co phii dién trer d€ sut 4p nguén d6 chinh 13 hai c4i dien o
2.2K€2 khong? Sao anh khong ding mot cai dién tré 16n hon ma lai
dung hai cdi di¢n tr¢ nho nho néi ticp v6i nhau nhu vay dé lam gi?

Anh Kién: Ding 1d mach dé. D¢ cho mach dugc an toan, t6i diing hai cai
di¢n 1rd nho thay vi st dung mat cdi dién trd 16n. Nhuy vay viéc gial nhiét
vit cach dién s¢ tét hon.

Neu linh kién diy da thi cau khong khé khan gi lam dé rdp mach am
siac nay. Cau xem ban thiét ké bang mach di¢n cta né day (hinh 106,
107, 108).

178



Anh Thirc: Cha! Anh thiét k¢ thé ndo ma ling nhang vay? Em nhin ma
ching hiéu gi ca.

Anh Kién: Néu cau nhin t6ng thé thi sé thay rit lang nhang, khé hiéu. Khi
v€ mach nguyén 1y thi toi chi v& ¢é mot kénh tin hiéu thoi. Con khi lam
mach thi minh phai lam chung hai kénh am thanh trén ciing mét mach.
Nhtr vay khi dieu chinh minh s& diéu chinh dugc hai kénh im thanh
dong thoi. Peé cho dé hiéu thi cau nén tim mot s6 diém chudn dé xdc
dinh mach dién.

Céc diém chuin dé nhan dang nhit 12 cdc IC va cdc chiét 4p. Tir cic
chan cta IC vii cdc chan cila chiét dp. cau s& tim duoe vi trf cia céc linh
kién con lai mot ciach dé dang.

Anh Thite: Nhu vay thi cdc chan bén trdi cha chiét dp s€ 13 cic diém cudi dé
khi ta van ngugc chiéu kim déng hé thi cac gid tri diéu chinh sé duoc
giam xuong.

Anh Kién: Tuong tv cich xdc dinh nhu vay thi cdc chan han hinh vudng sé
cho ta bi€t dé la chan 56 1 cta IC.

Anh Thite: V6i cdch xdc dinh nhu vdy chic em sé khong khé khan dé rdp
duoc mach am sdc nay. Th€ mach nay ¢6 cdn rap theo mot quy trinh ky
thuat nao khong ha anh?

Anh Kién: Xét vé s6 lugng linh kién thi nhiéu, nhung mach nay hoat dong
vai dién dp thap nén khong doi hoi quy trinh ldp rdp an toan nhu khi lap
rap mach céng suat.

Quan trong nhét 14 cdu phai xdc dinh ding vi tri cua linh kién, chon
duogce cdc gid tri linh kién chinh xéac, dimg dé cham chap mach dién thi
s& thanh cong thoi.

Pac diém cia mach ndy 14 cac chan ICs6 3,2, 1, 5, 6 vi 7 déu cé gia tri
dién a4p mot chiéu [a OV,

Anh Thie: The ¢on cdi ban vé hinh den si nay (hinh 108) 1a dé 1am gi d6 anh?

Anh Kién: D6 1a ban v& 1dp son cia mach dién. Ldp son ndy s€ ducc phu
1én bé mat ctia mach dién. N6 ¢6 tac dung bio vé mach va dinh hinh cho
mo1 han cua cau duge gon gang, dd bi dinh chap sang nhau.

Anh Thire: The thi t6t qud! Ngay mai em s€ thuc hién lap rdp mach am sac
niy d¢ hoan thién cho chiéc ampli dung toin IC clta em.

Anh Kién: Chiic cau thanh c6ng. Chidng ta nghi nhé! Bay gi¢ mudn roi.

Anh Thirc: Chao anh!
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AMPLI CONG SUAT LON

Anh Thuae: Chao anh! Hom nay ¢6 viéc quan trong day anh a! Em du dinh
lap mot céi ampli ¢ cong suat that 16n dé phuc vu ddm cudi hay hoi
trudng. Anh thdy thé ndo? Vin dé nay em nghi déi véi anh chiac khong
qua kho?

Anh Kién: Néu ciau quyct tam thi moi viée s€ khong dén noi khé khan
cho lim.

Anh Thie: Em nghi rang s& khong khé vi minh chi ¢in lap that nhicu
transisto cong suat cho dat v6i véu ciu. Nhu viy chiée mdy s€ chi to va
nang thoi, ¢ phai khong anh?

Anh Kién: Pau phai nhu vay! To vi nang chua chace da dat yéu cau. Cau cin
phai biét thém mot s0 nguyvén tic nia trong cic ampli chuyén nghi¢p
cOng sudt 1dgn.

Anh Thire: Anh vita néi dén cong sual caa ampli {a cdi gi dé nhi? Co phai la
muc d6 kéu to caa ampli khong? Ti trude tGi gio, anh em minh chi néi
vé chat luong am thanh chd khong ban dén van d¢ cong sudt. Né duge
tinh thé nao ha anh?

Anh Kién: Ding dé! Cong sudt cua ampli 1a mot thong so Ky thuat quan
trong. Cong suat cua ampli xdc dinh duge kha nang cung cap dong dién
va dién dp cho cic loa. Tuy vay khéng phai ¢t cong sudt 1én la loa s&
kéu to hon. Bi¢u dé con tuy thude vio dang tin hiéu am thanh va dang
loa dugc sir dung.

Naudi ta cd cong thitc dé tinh cong sudt cho ampli nhu sau hinh 109,

Ir_..._._
U =‘w P X Z U= B1én 3p xeay chigu Ven

2 P= Cring sudt Wat
P={ /Z Z= Trod khang ciia boz G
Khi ta cdn cong sudt dua ra loa la TOOW thi dai v6i hé thong loa trd
khiang 8. thi 61 can loai ampli ¢o kha nang dua ra di¢n dp tin hiéu am
thanh o hai coc loa muc 28,3V,



Do la dién dp hicu dung. N&u tinh dicn dp dinh thi phdi lay dién dp hiéu
dung nhan vor ¢an biac hai cua s6 2. Nhu vay ta phai nhan uép 28,3V
Vi 141V, Nhu vay tin hicu dinh & duong ra loa phai dat tdi gan 40V,

Anh Thire: The thi khéng khé khan tim dé em tinh lai xem mAay cit mach

cong sudt md em da lap ¢6 cong suit bao nhicu,

B¢ em tinh far anh nhé’...

Em phdt hi¢cn ra mot dicu thii vi lam. Néu em st dung loa ¢6 tré khdng
thip thi cong sudt tir ampli dua ra s¢ Ién hon khi em dung loa ¢é trd
khang cao.

Vi dy nhu khi ding o ¢ tro khing 8Q. em sé duge 100W & dién ap
28V. Nhung khi em sir dung loa tres khdng 4Q thi dong dién cung cap
cho loa s& tang [én hai lan. Nhu vay em duogc cong sudt 16n gap doi.

Anh Kién: Dicu d6 ding trén Iy thuvél. Nhung thue tién thi phal xem xét

lat. licu mach cong suat cua ampli ¢6 khi nang cap dong dién 16n gap
dot ma khong bi méo dang tin hi¢u hay bi hong khong?

Vi vay. tro khang cta loa duge san xudt theo tiéu chuin. Ho sdn xuat
cac loa ¢o ra khing 1 4€2. 8, 16Q. .. Cii the ho nhan doi gid tr len.
Nhu vay nha san xuvat ampli s& can ¢ vio d6 dé tinh todn cde gid tri cla
mach di¢n cong suit.

Anh Thie: Cing khong ¢6 vin d¢ gi. theo em nghi thi chi viée lap that

nhicu cdc transisto cong sudt viv tang cong sudt mach nguén de cho
amphi ¢6 kha nang cung cap du dong nhu yéu cau.

Anh Kién: Dicu d6 cling gidi quyet mot phan van dé. Tuy nhién viée do

kem theo la vice mar nhict cho cic transisto cong sudt. NEu viée pidi
nhict cho cdc transisto cong suat khong 61 thi ching van dé dang bi
hong vi qud nhi¢t. Nhu vav kich thudce cla cde canh tin nhiét phai rong
I6n hon rat nhicu. Nhung viee tang kha nang cung cdp ddng 1ai cla
mach cong suat chi ¢6 thé tang duoe kha nang chiu dung cling nhu nang
cao duge sy trung thue cia tin hi¢u, Viee do khong lam cho bien dé tin
hic¢u lén hon lén duoc.

Anh Thue: Bien do tin hicu khong 16n Ién duce 13 do dien ap nguodn

{84

gi61 han chad gi. Gia su e st dung nguén cung cap déi xing am, duong
43V 1hi di¢n dp tin hieu ra loa s& khong the vuot qud duong 1dm khoang 42,
43V New the thi em s€ nang mide ngudn cung cap len. ¢6 duoe khong?



Anh Kién: Nang dién dp lén duge chd. Cau tha tinh xem néu tdi cin cong
sudt ra loa 8€2 14 S500W thi t6i s¢ phai sir dung mifc ngudn cung cap 1a
bao nhiéu?

Anh Thue: Diéu d6 thi co gi khé. St dung ngay cong thdc cha anh thi
duge la 63V, Nhién 1iép véi 1,41 em s€ duge dién dp cung cdp 1don hon
Khoang 83V.

Anh Kién: C6 thé thoi a!

Anh Thire: Con gi nda ha anh? Em nhdm lan ché nao chang?

Anh Kién: Viéc nang cuo dién dp ngudn cung cap cho mach c¢ong suit nhu
vay 1a ca mot vian dé do. Cac transisto cong sudt cing nhu transisto kich
cong suat sé phai la loai chiu dung duge dién dp cao gap hai lan nhu vay.
Diéu d6 sé rat kho khan khi thue hién. Ngudi ta st dung mot gidi phdp
khac dé dat dugc dién 4p tin hiéu cung cip cho loa ¢é gid tri cao ma vin
st dung mitc ngudn cung cip dién dp thap.

Anh Thirc: Anh cé phép mau gi thi em khéng bi¢t. Nhung chac chan la
mach cong suit sé khong thé dua ra duoc dién 4p tin hiéu ¢6 gid tri cao
hion mic nguon cung cap cho chinh nd duoe. Vi du mach cong suat cla
em duge cung cip mitc ngudn déi xtng am duwong 40V thi bién dé tin
hiéu ra loa chi t6i da dudi muc 40V thoi.

Anh Kién: Thoi ciu udng ly tra di cho tinh tdo. R6i ta bian chuyén tiép.

Bay gid (&1 su dung hai mach cong suat giong hét nhau va cting hoat
dong chung mot bo ngudn. Ca hai mach céng suat cung hoat dong vai
mot tin hiéu ddu vao. D€ don gian t6i khong vé& mach visai vd mach
phin cuc nita. Riéng mo1 mach thi cuc tinh tin hi¢u dau vao duge dao
ngwoc. Két qua 1a & dudng ra loa t6i s¢ ¢d duge hai tin hiéu ra loa giong
nhau nhung ngugc pha nhau. Bay gi¢ to1 dau hai day loa vao gilra hai
duding ra cta hai mach céng suat. Nhu vay dién ap tin hiéu trén hai day
loa clia 161 bay gitr s€ 1a bao nhiéu? (hinh 109)
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Anh Thirc: Néu tin hi¢u bén mach nay 4m xudng 45V thi mach kia s& 1a
duong lén 45V. Nhu vay tong cha hai dién 4p cong lai s& cé 90V ha trén
tat loa.

Oi diing 1a mot cach 1ai tinh. Nhumg lam nhu the thi ¢6 lai gi khong? Vi
em thay sir dung hai mach cong suat thi kha phitc tap?

Anh Kién: Ping 13 mach ¢6 phic tap hon nhung bu lai thi ta khéng phai su
dung cdc transisto chiu dung dién dp cao. Cdc loai transisto chiu dugc
dién 4p cao thi rat dat tién.

Anh Thic: Nhu vay thi tdng visai phai tao nén dugc hai tin hiéu dé diéu
khién céc transisto cong sudt. Ma hai tin hiéu d6 phai ¢6 bién do tin hieu
nguge pha cia nhau. Nhung chua bao gid anh huéng dén cho em lap
mot tdng visai c¢6 the tao nén hai tin hiéu ngugc pha nhau nhu thé ca.

Anh Kién: Ngudi ta ¢6 thé tao nén mach vi sai kiéu nhu vay, nhung né kha
phuc tap va kho higu chinh chinh xde. Minh gidi thi¢u vé6i cau kiéu don
gian hon nhieu lai dé thuc hién. DS 13 minh si dung hai mach visai dé
tao nén hai tin hiéu di¢u khién cdc transisto cong suat. Nhu vay tinh vé
50 lugng thi né tuong duong voi hai mach cong sudt. Nhung vé nguyén
tac thi don gian. Cau tham khao mach nay nhé (hinh 110).

Anh Thire: Trong mach nay méi nhung lai quen quen anh a. Hinh nhu em
thay & dau réi.
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Anh Kién: Thi van la nhitng mach mé cau thudng lip hang ngay dd thoi.
Chi c¢6 dicu hom nay la sy két hop ciia hai mach gidng hét nhau, chi
khdc mot ty chiit thoi ma.

Anh Thirc: Vang! D€ em xem k¥ lai xem n6 ¢6 gi khéc nhé!

Em thdy mét nita mach bén trdi (tdng thuan) thi khong ¢é gi méi, nhung
nia bén phai (tang nghich) thi... né hoat déng thé nao ha anh? Sao dau
vao tin hiéu cua né lai néi xuéng mat thi lam sao co tin hiéu duge?

Anh Kién: Thé cau quén 1a mach visal ¢é chic nang khuéch dai dao nguoc
cuc tinh tin hiéu roi a. Phan tang thuan dugce thiét k€ khuéch dai dong
pha véi hé s khuéch dai khoang 50 fan so vGi tin hiéu vao. Tin hiéu ra
loa cua tang thuan dugc hoi ti€p vé hal phia, phia mach tang nghich s&
khuéch dai tin hi¢u ra loa cfia tang thuan vdi hé s6 khuéch dai la 1 1an.
Nhu vay mach khuéch dai tang nghich s€ dua ra loa moét tin hiéu gidng
hét tin hi€u ra loa cda ting thuan, nhung véi bién d6 bi dao ngugc pha.
Cau theo ddi cdc chiéu mii ©n dé biét dugc chiéu clia tin hiéu di nhu
thé nao.

Anh Thitc: Thi ra hai dién trd dau vao dao cia mach khuéch dai nghich
dugc chon tri 6 bang nhau la 47K. Mot cdi danh cho héi ti€p dién
ap mot chiéu. Mot ¢di 1a nhan tin hiéu t dudng ra cha mach khuéch
dai thudn.

Anh Kién: Ding vay! Mach khuéch dai tang nghich hoat dong bang tin hiéu
ra loa cua mach thuan.

Anh Thire: Thye 1a mét mach dién duge thiét k& rat tai tinh. Nhu vay thi voi
mach ndy minh s& ning dugce bién do tin hiéu ra loa 161 2 lan. The la
khong khé khan lam minh c6 thé tang gip doi cong sudt am thanh
ra loa.

Anh Kién: Nang cong suvat 1én gidp doi 1a thé nao? Véi cling mdt tal tro
khang loa. Khi 161 taing dién dp tin hiéu cung cap vao loa lén 2 lan thi
dong dién s€ tang 1én may lan?

Anh Thire: Dong dién chay qua loa s€ tiang 1én tuong Ung la 2 lan.

Anh Kién: Vay dién 4p ting 2 lan, dong dién tang 2 lan thi cong sudt sé
tang lén gap 4 lan chu!

Anh Thite: Oi' That 13 mét nhdm 1an 16n. Cdm on anh d3 chi bao. Em nghi
diing mach cong sudt nay dé lap ampli chuyén dung cho thué chic chin
s¢ 1am hai long khdch hang.
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Anh Kién: Ciing chua chic nhu vay dau. Mach cong suit nay chi dé cho cdu
tham khao thoi. Khi hoat dong thi mach kiéu nay phai cung cap mot
dong dién lén hon. Vi vay phai lap nhiéu transisto cong sudt song song
vdi nhau dé tang kha nang chiu ti.

Ki¢u mach nay tuy don gian. dé thuc hién va hoat dong Sn dinh, nhung
chat lugng am thanh thuong kém. Cau ¢ biét vi sao khong?

Anh Thac: Anh oi! Em khé nhoc lam mdi ti€p thu duge nhimg gi anh
truyén dat. Vay ma bay git anh lai ché né khéng chat lugng cao. Anh
khong giai thich thi toi biét dang nao ma lan. Khong biét dén bao gid
anh ¢m minh mdi lap dugc xong c¢di ampli coéng sudt 16n nhy nha ong
Trinh day.

Anh Kién: R6i s€ lam chid! Nhung lam ki€u ndo thi 161 phdi tinh todn k¥.
Neu vudng phai sai [am thi sau ndy s€ khong khac phuc duoge dau.
Cau cling bi¢t day. Cdc mach cong suat ¢é dac diém hay bi tré tin
ht¢u, Cho nén mach cong suit ma toi via nghién cttu sé bi tré ning
hon. Vi tang cong sudt nghich 18y tin hiéu tir dudng ra cha ting
khuéch dai thuén.

Anh Thire: Em hicu r6i. tin hi¢u ¢ diém duong ra loa di kém chat lugng di
mot chiit 16i, ma [y né dé khuéch dai 1én thi...

Nhu vay tin hi¢u dudng ra cia tang cong suit nghich s& kém hon tin
hiéu ra cua tang cong sudt thuan?

Anh Kién: Ciu di hiéu duge van dé réi do!

Anh Thire: Nhu vay khong ¢é cdach khic phuc nao khdc ha anh. B¢ em cai
ti¢n lai mach nay xem sao. Theo y Kién ctia em thi nén dua tin hiéu truc
tiecp didu vao 16 2 mach visai cla 2 tdng cong sudt. Riéng ting
nghich thi cm dua tin hiéu t61 dau vao dio. Nhu vay 2 ting cong suit sé
dua ra hai tin hiéu ngugc pha nhau. Anh xem nhu hinh 111 & day liéu cé
ducgc khong? _

Anh Kién: That tuyét! Khong ngd cau nam viing mach cong suit dén nhu
thé. Lam nhu the ndy [a ciu € gidl quyét duge van dé cai thién bién do
tin hi¢u ra loa. Nhung mach cia ciu lai nay sinh mot van dé khac nen
chua dp dung duge ngay vao thuc tién.

Anh Thic: Van dé gi nita hi anh? Ching 18 né khong hoat dong hay sao?
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Anh Kién: Khong phai vay! Mach clia cau van hoat dong duge. Nhung vén

dé nay sinh la & dudng tin hiéu vao cia tdng khuéch dai nghich. Boi véi
tang khuéch dai thuan thi khéng van dé gi, cling binh thudng nhu moi
mach cong sudt am thanh khac. Nhung & phan mach khué¢ch dai cong
sudt nghich thi trd khdng dudng tin hiéu vao trong mach cha cau b giam
thip rdt nhiéu.
Nhu trong mach cua cau thi trd khang ddu vio cha tang khuéch dai cong
suat nghich chi con ¢ khoang 1K€ thoi. V&i trg khing thip nhu vay thi
tin hiéu dau vao dé dang bi méo dang, hoac suy giam bién do tin higu
ddu vao xudng rit nhiéu.

Anh Thitc: Thé thi khong sir dung duge ha anh?

Anh Kién: Sir dung duoc chit! Véi diéu kién 12 minh cdn 1ip thém mot mach
khuéch dai tin hiéu dau vao dé phoi hop (ré khing. Mach phéi hop tré
khing ¢6 thé sir dung transisto hoac IC v6i hé s¢ khuéch dai | lan.
Nhung quan trong la né ¢6 trd khdng ddu vao 16n va trd khdng dau ra
nho dé cung cap tin hiéu cho mach cong suat caa cau.

Anh Thire: Cé phai mach khuéch dai kiéu vo cuc B ra ¢ cuc E cua transisto
khong? Pé em vé lai mach d6 xem c¢6 ding khong nhé! (hinh 112)
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Anh Kién: Kiéu nay ciing dugc nhung khong hay lam. Vi khi khéi dong
ngudén mach nay dé tao nén mot xung tin hiéu khong mong muon, do
phii nap dién dp vio cac tu dién. Ta ¢6 thé sir dung mot mach IC Opam
dé gidi quyél viéc nay thi s& 6t hon nhiéu. Hoac mach Opam sé€ kiem
luon chite ning dao pha tin hiéu. Nhu vay chiing ta chi viéc sur dung hai
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mach cong suat day kéo giong hét nhau mi thoi. Cau xem kiéu mach
nay, vira dam nhiém dién trér khang dau vio, vira dam nhiém viec dio
pha tin hiéu xuit ra (hinh 114).

Tin higu ra
Tin higy vao > a8ng pha
5
WK D em | | I . +
J— 7 in R
47pF = 1/2 4558 Tin hidu ra
i nguc pha
L]

100pF
I
Il
VvV mAAA
10K 10K

Hinh 113

Anh Thire: Nhu vay thi chi viée 1ap loa vao giffa hai duong ra ciia hai mach
cong sudt ¢6 phai khong anh?

Anh Kién: Tat nhién la chiing ta phai dau cuc duong (+) ciia loa t6i mach
cong suat hoat dgng véi tin hiéu dong pha.

Anh Thie: The thi anh ¢em minh di c6 thé téng hop lai thanh mot mach
cong sudt 1én dé phuc vu cho héi truong 16n duge chua ha anh?

Anh Kién: Quan irong 1a cau ldp rdp phai hét stic can than. Chi mot sy bat

can nho nhé thoi 1a moi cong suc di toi hét. Va bay gid cau phai nén nhd
rang cdc mach cong suat am thanh cé cong sudt cuc 16n khong phai 1a van
de don gian nita dau (hinh 115).
Nhiéu mach cong suat chuyén dung hién nay hoat dong véi mitc nguén
cung ¢ap tdéi + 95V, Ching hoat dong véi nhiéu kidu nguyén tic mai la
ma cdu chua timg biét dén. Nhimg mach vira rdi toi chi cho cidu cdch
nang bién do (in hiéu ra loa. Nhung véin dé chiu dung dong dién thi con
c6 thé phai xem xét lai. C6 thé ta phéi si dung gap doi s6 luong transisto
cong suat dau song song.

Anh Thue: Vang! Cho dén bay gity em da thdy ampli khéng con don gian
nita, anh a! Chao anh nhé!

192



AnglL | a
S

Hinh 114

193



194

MUC LUC

Trang
BUOGL AAU BAD S5 1ot 7
Budi hoc dau tién; Chiing loai transisto .........o.ocoveeiurveeieceeeece 9
Budi hoc thit hai: Hé s& khuéch dai dong .......ccccoeviveveeiveciecvcenan 14
Budi hoc thit ba: Mach khuéch dai ..o 17
Budi hoc thir tu: Méo trong khuéch dai..............ocooooieiic . 22
Budi hoc thi nam: Tang bién do tin hict....ccocevvevereeieeeeseenee, 27
Budi hoc thit sau: Thiét k& mach COng SUal.........covvvvvivieieveeseveennens 31
Buoi hoc thit bay: Mach Rolay cho 10a......coocoooooiieiieiceeec 36
Mach khuéch dal visal ..o 42
Mach Vi sai va tang tién Khuéch dai.......cocoovivneiniiiccir e, 47
Mach ViSal CAI LI ..coiiiiriiiciiiaccieecce ettt a s 52
Anh Thic $Ang KIEN ....ooooiiii e 57
DE phong qua TAL1 ..ot 64
Chuan bi va BAt dAU JAP TP ..c..cviiviieiic e 70
Khéi dong tAng mach VISAL ....ocvocvieri e 76
Lap cdc transisto CONG SUAL .....oocoiviiiiiieiecieie et evneeene 82
Transisto VA FET ... 88
Mach cong sudt chat luong cao. ............ et ee et ettt eas 97
Am SAc, SAC AU AM AN wovee oo 103
Mach 4m SAC thU AONE ...ovirivier e an e e 109
Mach am SAC 1iCh CUC........ooeee e 114
Mach Am SAC 0T LIEP ..viviiieieceiee et ss s araasr s 120
Phdt minh mdi vé diéu chinh Am SAC ......cocoooeiieieeeecee 126
Nguon dién cung cap cOng sUAL IOm ......occoveeiiiiiecrie e 131



Mach tich hop IC va IC trong am thanh ... 135

Cong suat am thanh diing STK ... 141
Cong sudt am thanh sttdung IC ..o 146
Thi¢t k& mach cong suat STK ..o, 153
Thicong rap mach STK .o 160
Mach ampli tuyet visi TDAT294! oo 164
Mach cong suat ki€u hot ép dOng .........ooveeeeooioeeeeoe 171
IC thuit todn Opam va Am SAC. ..ovvovooovooeeoceoeeeeoooo 176
AP €ONE SUAL TGN oooo...ooveeeeeeeee oo 183

195



Chiu trach nhiém xuat ban
LE TUGIANG
Bién tap:
PO HONG QUYNH
Trinh bay:
TRAN NAM TRANG

NHA XUAT BAN GIAO THONG VAN TAI
©ia chi: 808 Trédn Hung Pqo - Hodn Kiém - Ha Ni
Dién thoai: 04. 38221059 - 3.9423346 * Fax: 04.38224784

in 500 cudn khd 16 x 24 cm tai Céng ty In Giao théng - NXB GTVT
Pang ky KHXB so: 92 - 2009/CXB/205-84 /GTVT.
Quyét dinh xudt ban s8: 227 / QD - GTVT ngay 16 thang 12 nam 2009.
In xong va ndp luu chidu thang 12 / 2009.



* Nhiing ki€n thic ¢ bin nhi't d€ hoc nghé.
® Nhirng tri thiic méi nhit dé hanh nghé.

® Nhirng kinh nghiém thiét thuc nhéit dé€ nang cao tay nghe

1. Dién thoai di dong * Cac bénh thudng gap va phuong
phap stra chira

2. Man hinh may vi tinh CRT - Cac bénh thwdng gap va
phwong phap slra chira

3. Man hinh LCD - Céu tao, nguyén ly hoat déng va phwo*ng
phap stra chira

4. Laptop - Cac bénh thuwong gap va phuong phap slra chira

5. Ampli - Lap rap va nang cap

6. St dung va slra chira thiét bj dién dan dung

7. May phat dién nhé - Van hanh va stra chiva

8. May anh ky thuat s6 - Cac bénh thuwong gép va phuong
phap stra chira

9. S dung va stra chira dung cu do dién

10. Gido trinh déng co dbt trong

1. May xay dung dudng - CAu tao, nguyén Iy hoat dong

12. Thwc hanh stra chiva tivi LCD

13. Thuwc hanh stra chira dién lanh

14. Ky thuat dan trang va ché ban dién te

15. Pao tao ky thuat stra chira, bao tri may in

16. Stra chira may photocopy - kj nang thwc hanh

F’hét hanh tai

80B Tran Hung Pao, Ha Noi 2A .
DT: 04. 39428746 Fax: 04. 38224784 Gia : 35.000d




	ÂMPLI NÂNG CẤP VÀ LẮP RÁP (NÂNG CẤP VÀ LẮP RÁP AMPLI)
	MỤC LỤC
	1
	2
	3
	4
	5
	6
	7

