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MO PUN PIEN TU TUONG TU
M& s6 mo dun: MD 12
. Vi tri, tinh chit, y nghia vai tro ciia M dun
+ Vi tri cia mé dun: M6 dun duogc bé tri day sau khi hoc xong céc mén hoc
co ban chuyén mon nhu linh kién di¢n tu, dién ti co ban,.
+ Tinh chét ciia mé dun: La mo dun chuyén mén nghé
+ Y nghia ciia mé dun: gitp ngudi hoc nim bat dugc ciu tao va nguyén ly
hoat dong cac hé dung vi mach
+ Vai tro cia Mo-dun: Phan doan duoc khi c6 su cd say ra trong mach diéu
khién. khic phuc va sira chita cac board diéu khién trong céng nghiép.
I1. Muc tiéu cia mo- dun : Sau khi hoc xong mdé dun nay hoc vién co
nang luc
V¢é kién thire:
- Trinh bay duoc nguyén ly hoat dong, cong dung cua cac mach dién
dung vi mach tuong tu.
- Giai thich dugc cac so d@6 tng dung vi mach tuong tu trong thuc té
* /¢ Ky ning:
- Phan tich dugc cac nguyén nhan hu hong trén mach tng dung dung vi
mach tuong ty.
- Kiém tra, thay thé dugc céc linh kién hu hong trén cac mach dién tu
dung vi mach tuong tu.
* \/@ thai do:
- Reén luyén cho hoc sinh thai &6 nghiém tuc, ti mi, chinh xac trong thuc
hién cong viéc.

111. NOI DUNG CUA MO PUN:

sé v Thoi gian 7
T Tén chuong muc Tong Ly Thuc Kiém
SO thuyét hanh tra
1 | Mo dau:
2 | Bai 1: Khuéch dai thuat 2 2 0
toan
3 |Bai 2: Ung dung cia| 20 6 13 1
khuéch dai thuat toan
4 | Bai 3: Mach dao dong 10 4 5 1
5 | Bai 4: Mach ngudn 10 3 6 1
6 | Bai 5: Cac vi mach tuong 18 5 12 1
tu thong dung
Tong Cong 60 20 36 4
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MO DAU

Pay 1a mot mé dun chuyén nganh duoc hoc sau khi hoc vién d4 hoan tat
cdc mo dun ho trg trude d6 nhu: Linh kién dién ti, mach dién tu.

Sy phat trién ctia cong nghé vi mach d 1am gia ting kha nang img dung
dién tir trong nhiéu linh vuc. Do mat do tich hop ngdy cang cao nén thiét bi co
nhiéu tinh nang hon, giam kich thudc cling nhu gia thanh, qua trinh thiét ké va
thi cong don gian, hoat dong véi do on dinh rat cao. Chinh vi vay viéc nam bat
duogc cu tao va nguyén ly hoat dong cac hé ding vi mach néi chung va vi mach
twong tu ndi riéng 1a diéu rat can thiét cho cong tac van hanh ciing nhu sira
chira cia nguoi cong nhan nganh stra chira thiét bi dién tir cong nghiép. Giéo
trinh duoc xap xép theo trinh ty phl hop gitp cho ngudi hoc dat dugce cac muc
tiéu chinh nhu

+ Hiéu duge ciu tao, dic tinh cta cac ho vi mach tuong tu ma co ban nhét 1a
op-amp

Nam duoc cac tmg dung co ban va thdng dung cua op-amp

Giai thich dugc cac so d6 tng dung thuc té.

Lip rap va stra chita dugc cac thiét bi dién tir dUng vi mach twong tu.

Xéc dinh duoc cac nguyén nhan gy hu hong thudng xay ra trong thuc té
Stra chira va thay thé linh kién hu hong

Kiém tra duoc diéu kién hoat dong cta thiét bi.

+ + + + + +
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BAI 1:
KHUECH PAI THUAT TOAN
M4 bai: MD12-1

Giéi thiéu

Ngay nay IC analog st dung rong rdi trong ky thuat dién tr. Khi st
dung chung can d4u thém cac dién trd, tu dién, dién cam tly theo ting loai
va chirc nidng cua ching. So dd du ciing nhu tri sé cua cac linh kién ngoai
duoc cho trong cac sb tay IC analog. Cac IC analog dugc ché tao chu yéu
dudi dang khuéch dai thuat toan - nhu mot mach khuéch dai ly tuong -
thuc hién nhiéu churc nang trong cac may dién tir mot cach gon - nhe -
hiéu sudt cao.¢ chuong nay ta xét cac khuéch dai thuat toan va mot so tng
dung cua chung.
Muc tiéu:
- Trinh bay duoc nguyén ly cdu tao, cac dic tinh co ban cua khuéch dai
thuat toan
- Nhan dang duoc céc loai IC khuéch dai thuat toan thong dung trong thuc
té
- Tich cuc, chu dong va sang tao trong hoc tap
1. Khéi niém

N
QFFSET -
v N MULL o e
In == v Wi o ee
+V Out ‘
Iu T : . o‘ -
QFFSET
. Ves o 5
'R 5 MULL
a b c

Hinh 1.1. Ky hiéu op- amp
Khuéch dai thuat toan (KDTT) ngay nay dugc san xuit dudi dang céc
IC tuong tu (analog). Co tir "thudt toan" vi lan dau tién ché tao ra ching
ngudi ta st dung ching trong cac may dién toan. Do su ra doi ctua khuéch
dai thuat toan ma cac mach td hop analog da chiém mét vai trd quan trong
trong k¥ thuat mach dién tir. Trudc day chua co khuéch dai thuat toan thi
d4 ton tai vo s6 cac mach chirc niang khac nhau. Ngay nay, nho sy ra doi
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ctia khuéch dai thuat toan sé lugng d6 d4 giam xudng mot cach dang ké vi
c6 thé dung khuéch dai thuat toan dé thyc hién cac chirc ning khac nhau
nho mach hoi tiép ngodi thich hop. Trong nhiéu truong hop dung khuéch
dai thuat toan co thé tao ham don gidn hon, chinh x4c hon va gié thanh ré
hon cac mach khuéch dai roi rac (duoc lép béng cac linh kién ro1) . Ta
hiéu khuéch dai thuat toan nhu mot bo khuéch dai 1y tuong : ¢6 hé sb khuéch
dai dién ap vo clng 16n K — oo, dai tan sd 1am viéc tir 0— oo, tré khang
Vvao cuc 16n Zv — oo, trd khang ra cuc nhd Zr — 0, ¢6 hai ddu vao va mot
dau ra. Thuc té ngudi ta ché tao ra KDTT ¢6 cac tham sé gan duogc 1y tuong.
Hinh 1.1a la ky hiéu cua KDTT :

KH}”S _
+ 0 e as: []chuyén tir [ Lip [ JKhuéchda Tiang day
KBVS dai R . . . .
Vin ximne ddi ximg Emitter va Emitter kéo va —0\;( .
-0+ e sang khonged dich mirc fq  chung mach b
doi ximg

KDPTT ngay nay c6 thé duoc ché tao nhu mot IC hodc nim trong mot
phan cua IC da chirc ning .

Tén goi, khuéch dai thuat toan* trudc day dung dé chi mot loai mach
dién dugc st dung trong may tinh tuong tu, nhiém vu mach nay nhim thuc
hién cac phép tinh nhu: Cong, trir, vi phan, tich phan ... Khuéch dai thuat toan
duoc viét tit 12 OPs hozc op-amp. Hién nay, nguoi ta san xuat khuéch dai thuat
toan dua trén ky thuat mach don tinh thé va dugc ting dung rong réi trong ky
thuat tuong tu.

Dién ap mot chiéu cung cép cho khuéch dai thuat toan 1a dién ap ddi
xing + VS, théng thuong trong so dd mach khong v& cac chan cung cip dién
&4p nay. Tuy nhién, trong c4c tng dung khuéch dai tin hiéu xoay chiéu c6 thé
st dung nguén cép dién don cuc nhu + VS hoac — VS so vo1 masse.

Khuéch dai thuat toan c6 hai ngd vao ky hiéu 1a +Vin con duogc goi 1a
ngd vao khdng dao hoac ngb vao P (positive) va ngd vao -Vin con goi l1a ngd
vao dao hodc ngd vao N(negative) nhu ¢ hinh 1.1. Tin hiéu ¢ ngd vao khong
dao cung pha vai tin hiéu ra va tin hiéu ¢ ngd vao dao thi nguoc pha véi tin
hi¢u ng0 ra

Dién 4p mot chiéu cung cip cho khuéch dai  thuét toan 1a dién ap doi
xtng + UB, thong thudng trong so dd mach khong v& céc chan cung cap dién
&4p nay. Tuy nhién, trong cac Gmg dung khuéch dai tin hiéu xoay chiéu c6 thé
st dung nguén cép dién doncuc nhu + UB hoac — UB so vo1 masse.
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Khuéch dai thuat toan c6 hai ngd vao ky hiéu 12 E+ con duoc goi 12 ngd
vao khéng dao hoac ngd vao P (positive) va ngd vao E- con goi 1a ngb vao dao
hoac ngd vao N(negative) nhu ¢ hinh 1.1. Tin hi¢u ¢ ngd vao khéng dao cung
pha vai tin hiéu ra va tin hiéu 6 ngd vao dao thi nguoc pha véi tin hiéu ngd
ra
Dac tinh caa opamp

Ky hiéu ngd ra 1a A, thong thuong mot vi mach khuéch dai  thuat toan
cO toi thiéu 5 chan ra do 1a: 2 chan tin higu vao, mot chan tin hidu ra va 2 chéan
cap dién mot chidu, trong bang dudi ddy trinh bdy dic tinh ctia mot khuéch
dai thuat toan 1y tudng so sanh v6i khuéch dai  thuat toan thuc té. Hién nay
hé s6 khuéch dai  mach ho VO va dién tré ngd vao re cia khuéch dai  thuat
todn thyc té ciing rat gan véi céc gia tri 1y tuong.

A

Pac tinh op-amp ly twéng op-amp thuwe té
Hé sb khuéch dai mach hé Vo= Ua Vo=2c V, = 20. 10%...100. 10°
D
Bién trér ngd vao re = N‘I‘ID e =c0 € re=10°0..10"% Q
E
e s AU
Biéntréngdrara= . ra=00Q r. =30 Q.1 KQ

Anh hwéng nhiét dd AU = f(9)

khéng anh hudng

- 50°C..+75°C

Dai théng

B=xHz

Tuy theo V: 10°..10" Hz

Pham vi diéu khién Uy = f(Ug)

—0...+ 0

= UB.-.-+ UB

2. Ciu tric cia ho IC khuéch dai thuét toin thong dung
2.1 Gidgi thiéu

Tén goi ,.khuéch dai thuat toan“ trudc ddy dung dé chi mot loai mach
dién duogc st dung trong may tinh tuong tw, nhiém vu mach nay nhim thuc
hién cac phép tinh nhu: Cong, trir, vi phan, tich phan... Khuéch dai thuat toan
duoc viét tat 14 OPs hodc op-amp.
Hién nay, nguoi ta san xuét khuéch dai thuat toan dua trén ky thuat mach don
tinh thé va duogc tmg dung rong réi trong k¥ thuat twong tw. Cau tao bén trong
ctiia khuéch dai thuat toan kha phtic tap, gdm nhiéu linh Kién nhu: Dién trg,
diode, transistor... va ngd ra la mot ting khuéch dai cong suat day kéo, c6 thé
noi khuéch dai thuat toan 12 mot linh kién dién tir phtrc hop voi mot sb thong
sb xac dinh ma nhd d6 trong cac img dung co thé gidm duogc sé luong cac linh
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kién ngoai can thiét va viéc tinh toan hé sé khuéch dai cuia mach ciing tré nén
don gian hon. Hinh 1.3 trinh bay ky hiéu dién cta khuéch dai thuat toan.
2.1 Céu tric mach dién

Khuéch dai  gom nhiéu ting khuéch dai ghép truc tiép véi nhau va dugc
ché tao dudi dang mot vi mach, cac tdng nay duoc chia thanh 3 khdi co ban
nhu sau:
o Khdi ngd vao.
e Khéi khuéch dai dién ap.
e Khdi ngd ra.

khii khuéch dai

dién ap

khdi ra( khuéch

dai cong suat)

khéi vao
{ khuech dai vi sai

e o o o o e

i

Hinh 1.2. Cau tric chung cta ho IC khuéch dai thuat toan

O -Un

S lugng transistor, dién tré trong cac loai khuéch dai thuat toan khac
nhau thudng khong gidng nhau. Trong thyc té sir dung chi can quan tam dén
khdi vao va khéi ra ciia khuéch dai  thuat toan. Hinh 1.2 trinh bay cu tao cua
vi mach nA709

Khéi vao 13 mot khuéch dai vi sai BJT gdm hai transistor rap theo kiéu
khuéch dai cuc phat chung, hai transistor ndy c6 thé dung loai transistor truong
nhdm ting dién tr& ngd vao re caa mach, dé han ché muc dién ap vao vi sai
gitta E+ va E- khdng qué lén, & mot vai loai khuéch dai  thuat toan co dit cac
diode song song ngugc chidu nhau & hai ngd vao nay.

>»
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Tiép theo khdi vao 1a khdi khuéch dai dién ap ciing gdm mét hozc nhiéu
tang khuéch dai vi sai tly theo timg loai khuéch dai thuat toan, tin hiéu ra
cua khéi ndy s& diéu khién khoi khuéch dai cdng suat ¢ ngd ra.

Cau tao khdi ra c6 thé 1a mot mach khuéch dai  don v6i cyc thu dé hé
(open collector), nhung thong dung nhat 13 mot mach khuéch dai  ddy-kéo
(push pull) tai cuc phat nham muc dich giam dién tré ngd ra va nang cao bién
d6 dién ap ra. Hinh 1.3 trinh bay hai dang cu tao ngd ra ciia khuéch dai thuat
toan.

ﬁ o +UB i - “"5 .
—{ E}moad
i O vl g
i O s
o o-UB “ ey
a. Ngb ra day kéo b. Ngd ra cuc thu dé ho

Hinh 1.3 C4u tao hai mach ngd ra
Dbi voi loai ngd ra khuéch dai  day kéo, dién tré ra ra vao khoang tir 30
Q dén 100 Q va dong tai I6n nhat tiy theo tirng loai mach c6 thé tir 10 mA dén
25 mA con dong tai cualoai cuc thu dé hd khoang 70 mA. Hién nay, cac vi
mach khuéch dai thuat toan déu duoc ché tao véi ngd ra ¢ kha ning tu bao
vé ngan mach.
So d6 mach dién cua IC khuéch dai thuét toan 741

Cl
als -
7 R9S
T

RS T10 Vou
@ I

T

Nl)ggll) "
Ve

Tang thu nhét 12 ting khuéch dai visai d6i xing trén T1 va T2. Dé ting
tré khang vaochon dong colecto va emitter cia chiing nhd, sao cho héd dan
truyén dat nho. Co thé thay T1 va T2 bang transistor trudng dé ting tro khang
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vao T3, T4, R3, R4, va R5 tao thanh ngudn dong (¢ day T4 mic thanh diot dé
bu nhiét )

Tang tht hai 12 khuéch dai  vi sai dau vao dbi ximg, dau ra khong doi
Xtng: emitter Cua ching cling dau vao ngudn dong T3. Tang ndy c6 hé sb
khuéch dai dién 4p 1én.

Tang thir ba 12 tang ra khuéch dai day kéo T9 — T10 mic colecto chung,
cho hé s6 khuéch dai cdng suit 10n, tré khang ra nho.

Giita tang thtr hai va ting ra 1 ting d&ém T7, T8 nham phdi hop trd khang
gitra ching va dam bao dich mtc dién ap. ¢ day T7 1a mach lap emitter, tin
hiéu 14y ra trén mot phan cua tai 1a R9 va tro khang vao cia T8 . Tang T8 mic
emitter chung. Chon R9 thich hop va dong qua no thich hop sé tao dugc mot
ngudn dong dwa vao base cua T8 s& cho mirc dién ap mot chiéu thich hop &
base cua T9 va T10 dé dam bao co dién ap ra bang 0 khi khong c6 tin hiéu vao
. Mach ngoai mic thém R10, C1, C2 dé chéng ty kich.

2.2 Thong s6 va hinh dang vé bén ngoai ciia IC khuéch dai thuit toan

Tuy theo linh vyc Gng dung, khuéch dai  thuat toan duoc ché tao véi
cac thong s6 va hinh dang cia vo phl hop, hinh 1.4 trinh bay céc théng sé gisi
han va dinh muc cuia mot s6 loai khuéch dai thuat toan dién hinh.

BJT JFET
TBA221 | TAA521

Thong s6 Kyhieu | tpa741 | TAA709 | TAA761 | LF355 | LF357
Gi6ihan Usmex | +18V |£18V |18V |18V |+18V
Bién ap ngudn Upmax +30V |[+5V +18V |+£30V |+£30V

Bién ap vao vi sai
Théi gian ngén mach
Nhiét dé cho phép
Nhiét tré (vé nhya)

t; o0 58 o.p o0 20
9 max 150°%c | 150°C | 150°C | 100°C | 100°C

Risu 120K/wW | 120KIW | 120K/W | 175K/W | 17 5K/W

Mach-Vd Rise 80K/MW - -
Dinh murc
Us=+15V
9, =25°C
N Vo 100dB |93dB | 85dB |80dB |80dB
g?@mlf?hho Uo £6mV |[£2mV |[£6mV |+3mV |£3mV
Hg{}?ﬁggh G 90dB |90dB |79dB | 100dB |100dB
Bian trd a r. oMa | 260KQ | 200KQ | 1020 | 1020
len ro' ngo vao le 80nA |300nA | 500nA |30pA |30 pA
Dong dién ngo vao 2 750 | 150Q |op 5OW |-
Bl_en tro”ngo ra I 20 mA 10 mA 70mA | 25mA | -
DTt N LSl F S L g
1
an s gidi hz 200KH
TAn b cit fr 500KHz | 5 MHz z | 2,5MHz | 25 MHz

Uamax +13V |13V [ £13V | +13V | £13V
U GLmax +13V +10V +9V +15V -
-12V

Bién thién dién ap ra
Pham vi ddng pha

Hinh 1.4: Giéi han dinh mirc cua opamp
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V¢ hinh dang cua vo, c6 loai khuéch dai thuat toan vo nhua véi tr 6, 8
cho dén 14 chén ra hodc cling c6 loai vo béng kim loai, ¢ hinh 1.5 trinh bay cac
dang vo ctia mot s6 khuéch dai  thuat toan thong dung.

TBA221B -
Ly § e
~tamporg 2 [) 7 et
M)C:D L 1] 5 amagang
s & 19 omenawe
TBAZ21 A
4 U pe
2[] o
Cercamcoms 3 [ 1
~Eimgong + ] § R
—1 ~Engang 5 ] Y90 secpers
V& nhea
Y Y] tcminn ~Ope #[] [ # OMeectone
—nty 20 A 14 DIN 41 888 o Qe
Treng howg 1.19
— . [
T T s
— : z s 5 & Q‘JD ®
Lr ¥ +Lingong o)()‘
- ThSar — = -
V6 kim ke 5 G 8 DIN 41 673 (TO - 99)
:;:A-a-‘lz' TEA 221, TBA 222
TBA22AW N g .
Weaticomng. | e
2 — :D‘l_‘
~lrgomy < Aoy
Oy | Otret-aer

V3 nhea kgl nhd
8 chan
Treng homg O.159

- —

Hinh 1.5: Cac dang v6 ctia mach khuéch dai thuat toan
Yéu cau vé danh gia
V& Iy thuyét: Hiéu va thuc hién duoc cac ndi dung sau
- CAu tao, dic tinh cta op-amp.
- C4c tng dung co ban va théng dung cua op-amp
- Giai thich so d6 khdi cdu tao cac vi mach tuong tu
Vé thue hanh: C6 kha nang lam duogc
- Phan tich cu trac IC
Vé thai do
- Cén than, ti mi, chinh xac.
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BAI 2
UNG DUNG CUA KHUECH PAI THUAT TOAN
Ma bai: MD 12-2

Gi6i thiéu

+ Bai hoc nay tap trung vé céc (ng dung co ban nhat cua khuéch dai  thuat
todn tir c4&c mach lam toan nhu cong, tru,...cho dén cac mach khuéch dai
mot chiéu, xoay chiéu va ca kha niang thyc hién cac mach loc tin hiéu

+ Kém theo noi dung phan Iy thuyét con cd cac bai tap véi cac mach tng
dung cu thé. Ngoai ra, viéc rén luyén k¥ ning tay nghé con duoc thuc hién
thong qua cac bai thyc hanh Ip rap, phan tich mach tai xuong.

Muc tiéu

+ Phan tich nguyén Iy hoat d6ng mach khuéch dai dao ,mach khuéch dai

khong dao , mach cong, mach trir, mach nhan, mach chia....

Tinh toan cac théng sb hoat dong caa mach khuéch dai  théng dung

Thiét ké cac mach tng dung cho mét sé mach théng dung

Kiém tra, thay thé , stra chita, cac linh kién hu hong

Tich cu trong hoc tap, rén luyén

1 Mach khuéch dai dao

1.1 Nguyén ly hoat dong

+ + + +

oo b | —»
T U"l Hy >—'—'°
UE

O l —0
Hinh 2.1. Mach khuéch dai dao
Hé sb khuéch dai  dién ap V ctia mach duogc tinh véi diéu kién khuéch
dai thuattoan la ly tuong c6 nghia la Vo = oo va re = oo.
Xeét tai ngd vao cta mach:

UA

UA:UD—UZ
ma: Up =0V
do do: Ua=-U>

Tur d6 tinh duoce hé sb khuéch dai  ctia mach
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vyoUa_ U
Ue U

Vi re = oo nén dong qua R1 bang dong qua R2. Suy ra:
Uz |LRe R2

U+ [.R1 R
Tir cong thirc trén cho thay hé s6 khuéch dai  ciia mach khuéch dai dao
chi phu thudc vao cac linh Kién ngoai d6 1a hai dién trd R1 va R2 va dau trir
chung to dién ap ra va dién ap vao ngugc pha nhau.
VD: cho mach khuéch dai dao véi UE =100 mV, UA=-2VVvaR1l=
10 KQ. Tim hé sb khuéch dai  V va gié tri cia R2 ?

V =

Giai :
v 2V g
Ue 100mV
vor
R

R:=V.R1=20.10KQ =200KQ
Hinh 2.2 Trinh bay ky hiéu dién ctia mach khuéch dai dao noéi trén.
Bang 1 tom tat cac thong sd quan trong nhat cia mach khuéch dai  dao ding
khuéch dai thuat toan.

R2
AT
R,
vin TAVAY) - v .
p— 011
+

Hinh 2.2: Ky hiéu ctuia mach khuéch dai dao
Bang 1: Tom tat cac thong sb ctia mach khuéch dai  dao

Hé sé khuéch dai dién ap V= —%

Dién trd ngd vao r. =R,

Dién trd ngd ra ry=r—
o

Do c4u tao ctia khuéch dai thuat toan gdm nhiéu mach khuéch dai lién
lac truc tiép voi nhau nén khuéch dai  thuat toan c6 kha nang khuéch dai mot
chiéu co nghia 1a gigi han tan s6 thap fmin = 0 Hz va gi¢i han tan s6 cao fmax
chi vao khoang 1KHz. Hinh 2.4 md ta dap tmg tan s6 caa mot mach khuéch dai
thuat toan.
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Vo> 10000 F==——=

1000+ kh&ng c6 héi ti€p 4m

100+

...........

1kHz W0kHz  100kHz IMHz  10MHz f

M f |
gol 02
b2 ¢ fr

Hinh 2.3: Pap tmg tan s6 ctia opamp

Tu hinh 2.3 cho théy su phu thudc ctua hé s6 khuéch dai  V theo tan sb
cua dién ap vao, trong hau hét cac ung dung khuéch dai  thuat toan ludn 1am
viéc & ché d6 c6 hoi tiép Am & mach ngoai. Vi vay hé s6 khuéch dai s& giam
xudng va giéi han tan s cao tang 1én ciing c6 nghia 1a dai thong ctia mach tro
nén rong hon, nhu trong hinh 2.3 cho thay tai hé sé khuéch dai  V = 10 dai
thong b2 = 1 MHz Ddi v6i mdi loai khuéch dai  thuat toan déu co6 mot gia tri
fT twong g, giéng nhu transistor giita hé s khuéch dai , gidi han tan s6 cao
va tan sb cat fT c6 quan hé véi nhau theo biéu thirc.
V . fmax = fT = hing s6

Vi fT khong thay d6i nén khi ting cao fmax thi phai giam hé sé khuéch
dai V Trén thuc té, duong dac tinh cua Vo khdng tuyén tinh nhu ¢ hinh 2.4
ma lubn ton tai mot sai léch nhit dinh, sai 1éch ndy s& duoc giam nho bang cac
mach b tan sé rap thém bén ngoai thudng 1a mot dién dung hoic mot mach
RC, gia trj ctia cac phan tir RC nay dugc cho trong sb tay ciia nha san xuat.
1.2 Thwe hanh mach khuéch dai  dao
1.2.1 Dan nhap

Khuéch dai  thuat toan 12 mot mach khuéch dai mét chiéu Iy tuong co
dién tr&r vao va hé s6 khuéch dai  rat 16n

Khuéch dai thuat toan thuong duoc ché tao dudi dang vi mach VD :pA
741. V& co ban, tit ca cic mach dién déu c6 thé duoc thuc hién bang transistor
roi, va dbi vi op-amp ciing viy. Thi nghiém sau ddy sé& khao sat dic tinh co
ban cta linh kién nay
1.2.2 Gigi thié¢u

Khuéch dai dao 1a mach khuéch dai c6 tin hiéu vao va ra dao pha nhau.
Heé s6 khuéch dai  ctia mach phu thudc vao dién tré Rr va Re
Rr Ua

"Re Ue
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Céch tinh dugc don gian nhu sau :

+ Trong vung khuéch dai , sai biét dién 4p ngd vao xem nhu bing 0

+ Dong diénngd vao le=0

+ Hé s6 khuéch dai 1a Av = -1 (khi Rr= Re), c6 nghia 1a bién db tin hiéu
vao va ra bang nhau

Rp
1
—
le Re E
o L "
—o
u +E |+
o T —0

Hinh 2.4. So @6 mach khuéch dai dao dang op- amp
Biéu dién quan hé giita dién ap ra v6i dién ap vao bang do thi va khao
sat dién 4p ra ciia mach khi thay d6i tai
1.2.3 Muc dich thi nghi¢ém
Biéu dién quan hé giita dién ap ra v6i dién 4p vao bang do thi va khao
sat dién 4p ra ciia mach khi thay d6i tai
1.2.4 Trinh ty thi nghiém

N

Hinh 2.5. Mach thi nghiém dung khuéch dai  dao
Budc 1: Rap mach dién theo so @b hinh 2.5. Dung VOM do va ghi lai gi4 tri
dién ap ra Ua khi voi céc dién tr hoi tiép Rr va dién ap vao Ug khac nhau vao
bang 2.1
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UegIV]* 10 e -6 4 2 0 2 4 6 8 10
Ua [V] bel R =10k
Ug [V] bel Rp = 22kQ
Un [V] bel Rg = 47 kQ

Budc 2: V& d6 thi quan hé giita dién ap ra Ua V6i dién tré hoi tiép Rg va dién
ap vao UE.

UAIVJ’

;
Uz vl | G

" {
'“»\[Vi* |

Budc 3: Chinh dién 4p vao UE = -5 V. Rg = Re = 10 KQ. Thay d6i ngd ra voi
cac dién tro tai khac nhau (Bang 2.2). Dung VOM do dién ap ra Ua tuong ing
Bang 2.2

RIS 1000 680 470 330 220 100 a7

UalV]

Budc 4: Ghi lai céc gia tri do dugc vao bang 2.2 va cudi cling v& dd thi biéu
dién quan hé gitra dién ap ra Ua V&i dién tro tai Ri

uAm' ’
]

5

4

0 200 400 600 BOO 1000 1200

A [9]

Béo cdo thwe hanh
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Céau hai 1: Quan hé pha gitra dién ap vao Ug voi dién ap ra Ua trong mach
khuéch dai dao nhu thé nao ?
Tra loi:

Cau hoi 2: Hé s khuéch dai v cia mach khuéch dai dédo duoc xac dinh bol
cac linh Kién nao ?
Tra 1o1:

10KQ ?
Traloi:

Tra loi:

2. Mach khuéch dai  khong dao
2.1 Nguyén ly hoat dong
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Hinh 2.6. Mach khuéch dai khéng dao
Dién 4p can khuéch dai  dwoc dua vao ngd vao khong dao E+ va dién
&p hoi tiép 1a mot phan cua dién ap ra duoc dua vao ngd vao dao E-.Gibéng
nhu trong truong hop khuéch dai déo , khuéch dai  thuat toan duge xem nhula
ly tuong, phuong trinh dién 4p & ngd vao va ngd ra cia mach duoc viét nhu
Sau:

Us=Up+ U,

Ua=U,+U;

Vi Up =0 V nén cac phuong trinh trén tré thanh
UE = U1

Ua=U,+ U,

Suy ra hé sb khuéch dai V
Vv :E: Uz+Us :1_’_2
Ue Ui Ui
Vi dong dién ngd vao cua khuéch dai thuat toan xem nhu bang 0 nén
dong qua R1va R2 bang nhau, ta cé:

V=1+ R

R

Nhan xét: Hé s6 khuéch dai  duong va ludn 16n hon 1. Do dé, tin hiéu
vao va ra dong pha nhau va gié tri cuia V chi phu thudc vao hai dién tro R1 va

R2

Uu diém cta mach khuéch dai khdng dao 1a dién tré ngd vao ciia mach
rat cao nén thuong dugc goi tén 1a mach khuéch dai  do luong.
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Hinh 2.7. Ky hiéu mach khuéch dai khong dao
Vi du: Cho mach khuéch dai khong dao c6 so dd & hinh 2.10 véi céc
dién tré R1 =10 KQ va R2 = 200 KQ. Tim hé sb khuéch dai V va dién ap ra
khi UE = 100 mV.

Gai
V=1+E=1+2DDKQ =21
Ri 10KQ

Ug=V _ Uz=21.01V=21V

Nhu d4 néi & trén, dic diém cia mach 1a dién tré ngd vao rat 1on. Tuy
nhién, trong truong hop mach khuéch dai dao néu chon céc gia tri ciia R1 va
R2 mot cach thich hop c6 thé 1am cho hé sé khuéch dai  nhé hon 1, c6 nghia
1a dién ap ra s& nho hon dién ap vao. Bang sau day trinh bay mot sé dic tinh
quan trong nhit cia mach khuéch dai khdng dao dung khuéch dai thuat toan

Hé s khuéch dai dién ap V=1+ Ra
1
pién trdr ngd vao e = RaL
s s : v
Bién tro ngo ra fa = fa—
Vo

2.2 Thwe hanh lip mach khuéch dai  khong dio
2.2.1 Gi6i thi¢u

Dién ap ngd vao va ngd ra ciia mach khuéch dai  khdng dao c6 cuc tinh
gidng nhau, d6i voi  dién ap xoay chiéu thi chiing cling pha nhau. Nhu trong
hinh 2.8 cho thiy dién ap UE dat vao ngd vao khong dao +E Vi trong ving
khuéch dai , sai biét dién ap giita hai ngd vao 13 0 nén dién ap vao ciing xem
nhu dit 18n ngd vao — E. Hé s6 khuéch dai duoc tinh theo cong thirc sau :

V= 1+E _ U

Re Ue
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2.2.2 Muc dich thi nghiém

Biéu dién bang d6 thi quan hé gitta dién ap ra véi dién ap vao tai cac
dién tro hoi tiép khac nhau
2.2.3 Trinh tw thi nghiém

Ua

Hinh 2.8 M6 hinh thi nghiém mach khuéch dai khéng dao
Budc 1: Rap mach dién theo so @6 hinh 2.8. Dung VOM do dién ap vao
Ug, dién ap ra Ua tai céc gié tri dién tro hoi tiép Rr khac nhau nhu trong bang
trén

Rr
—{
e | £ A
J_ | S
AU IO‘J S —_
+E
o +
u
lUE Ug i
!
[« s _—
Hinh 2.9

Budc 2: Ghi cé4c gia tri do duoc vao hinh 2.9 vavé d6 thi biéu dién quan hé
gitta dién ap ra Ua VSi dién ap vao Ug va dién tro hoi tiép Rg vao hinh 2.2.3
2.2.4 Bao céo thwc hanh

Hé s6 khuéch dai  duoc xac dinh boi linh kién nao ?

Tra loi:

Dién ap ra Ua la bao nhiéu khi Rp =47 Q, Re = 10 KQ, Ug =2V
Tra loi:



Tra loi:

3. Mach cong
3.1 Nguyén ly hoat dong ctia mach cfng

Mach khuéch dai  dao c6 thé khuéch dai va cong nhiéu ngudn dién ap
dit & ngd vao. Hinh 2.9 trinh bay mot mach cong dung khuéch dai dao véi
hai dién ap ngd vao (co thé nhiéu hon néu can thiét). Trong trudng hop khuéch
dai dao, ngd vao E- dugc xem nhu 1a diém masse gia. Do d6 ta c6 quan hé
sau:

lhi+1la=-13
Hoac
Uz . Uz Ua
Ri R Rs
I
U, o --é-"-. Ve
Iy I >
" 4 2
= Rz CF] Ry
ool V3 — AN —
Yo A Ry
vy — WA

Hinh 2.10 So d6 mach cong
Suy ra gia tri cia UA

—Ua= E.UE1+E.UE2
1 Rz

Néu chon R1 = R2 = R, phuong trinh trén tré thanh
R
—Ua = E.(UE‘H—UEQ) =V.(Ue1+Ue2)

Két qua trén cho thiy dién 4p ra UA ti 18 véi tong sd ciia hai dién ap
vao va V 1a hé sé khuéch dai  cua mach cong, dau trir chtng t6 mach c6 goc
pha ¢p= 180°. Truong hop tong quat
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R R- Ra
—Ua=— Ui+ — Uz +...+ — Uen
R R: R
Ung dung:
RS RE
u
E3 = ..
R3 Ri T
Ugz ——!%':I—-—
We Tk . T
o lig=+12V
R1
(]
Et we Tk

b Ug=-12V

J- —
Hinh 2.11 Mach cong c6 hé s6 khuéch dai thay ddi duoc
Hinh 2.11 trinh bay so &6 mach cong diéu chinh duoc, véi hé s khuéch
dai cua ting ngd vao diéu chinh duoc tir V =2 dén V = 10, dién ap ra dugc
tinh nhu sau:

o

Rs R~ R+
CUs= Uez .
SRR T RAR U RAR:

Céc bién tro tinh chinh R2, R4 va R6 ding dé bao dam do chinh xéc
ctia mach, diéu kién can thiét 1a dién trd trong ctia cac ngudn dién 4p vao phai
rat nho, néu khong phai str dung thém & ngd vao cac mach phdi hop tré khang
s& dé cap sau. R4 chinh dién ap offset va R8 c0 tac dung bu sai sé gdy ra boi
dong phén cuc ngd vao.

3.2 Thwe hanh mach cfng
3.2.1 Gid¢i thi¢u

Mach cong c6 kha ning cong cac dién ap twong ty c6 ddu v6i nhau Vé
nguyén tic mach cong cod thé duoc tao nén tir cac dién tro. Tuy nhién, khuyét
diém cua phuong phap nay 1a cac dién tré ngd c6 anh hudng lan nhau

Hinh 2.12 trinh bay so d6 mach cong hai dién 4p UE1 va UE2 Trong
truong hop chi ¢6 dién ap UEL, luc ndy chirc ning caa mach chinh 13 khuéch
dai dao

UE3
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Hinh 2.12 So d6 thyc hanh mach cong

Rr

" Rer
Néu ndi ngd vao E2 Xuéng masse, dic tinh mach khuéch dai  déo van
khong thay doi. Do tai E 1a masse nén dién ap roi & ngd vao bing 0, suy ra
dongvao lg, =0
Khitai E1 =1V, tai E2 =3V, cac dong tuong tng lic nay la
IEl = 0,1 mA; |E2 = 0,3 mA
Hai dong nay phai chay ngang qua dién tré hdi tiép Rg, dién ap ra Ua la
UA=-(lzz+1lg). R =-(0,1mA+0,3mA). 10KQ=-4V

Tong cac dong dién vao ciing chinh 13 tong cac dién ap ngd vao. Mot
diém can luu y 12 do dic tinh dao pha ddu s& thay ddi diéu nay duogc khic phuc
bang cach thém mot mach dao

Néu mot trong hai dién ap vao c6 gi4 tri am thi dong dién vao s& dao
chiéu, mot dong dién vao s& trir véi dong dién & ngd vao khac. Do d6, chi c6
dong sai biét chay qua dién tré hoi tiép va dién ap ra ciing chi 1a dién ap sai biét
gitra cac ngd vao

S6 lwong ngd vao co thé 1a bat ky va dién 4p ra ludn 14 téng cua tit ca
dién ap vao Cong thuc tong quat tinh dién ap ra

V= =-1

U U Uen
UA:—RR(i+£+...+ e
\Re1 Rez Ren )

V61 Re1 = Rez =.....Rgn, SUy ra :

R _
Ua = ——R(UE1+UE;2+...UEn}
Re '
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V&I RE=Rg,suyra:
Us = - (Ugy + Uga+...+Ug,)

3.2.2 Muc dich thi nghiém

Dung phép do khao sat mdt mach cong dung op —amp

3.2.3 Trinh tw thi nghiém

Budc 1: Rap mach dién theo so d6 hinh 2.13. Tai dién ap vao Ug, = 2 V, thay
d6i Ug; theo bang 2.1. Dung VOM do dién ap ra UA tuong tmg. Lip lai céc
thao tac trén véi UE=-2V

L™

10 kG

=
Z

Uy

A

Q--——20

Hinh 2.13
Bang 2.1

Ug, [V] 0 2
Ug[V] belUgs=2V
Ug[V]belUggm-2V

Budc 2: Ghi céac két qua do dugc vao bang 2.1 va vé d6 thi quan hé gitta dién
ap ra UA v6i dién ap vao UE1L (UA =f(UEL)) vao hinh 2.14
RE2 =10K

I".-u.l‘ﬂli'

L]

= &, . i R
& B 9 @ @ & N

Hinh 2.14
Budc 3: Cudi cling, lap lai cac bude trén khi thay dién tré ngd vao Re = 4,7
KQ. Ghi dién ap ra UA vao bang 2.2 va V& cac d6 thi vao hinh 2.13
REl =4.7K
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Bang 2.2

Ugy [V] 0 2 4 6 B 10
Ug[V]belUga=2V
Uy [V] bl Ug g = -2V

Ug, V]

Hinh 2.13

3.2.4 B4o céo thwe hanh
1. Dong vao lg: va lg2 phai chay qua dién tré nao ?
Tra 1o :

Mach c6 chtric nang gi khi chi c6 mot ngdé vao ?
Tra loi:

2. Dién ap ra nhu thé ndo khi ¢ mot dién ap vao duong va dién ap vao khéc
am?
Traloi:

4. Mach triwr
4.1 Nguyén ly hoat dong ciia mach triw

Mach trir 14 su két hop gitra mach khuéch dai  ddo voi mach khuéch
dai do luong (khong dao ) hinh 2.14 trinh béy so @6 mach ctia mach trir
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R3

R1
E1

-—b—ﬂh

E2
R2

j_ —
Hinh 2.14 So d6 mach trir
Gia sirngd vao E2 1a masse va dién ap vao dat 1én E1, theo két qua cua
mach khuéch dai  déo , ta duoc
Rs

Ua = —E.UE‘I

Gia str E1 1a masse va dién ap vao dit 1én E2, theo két qua cua mach
khuéch dai  khong dao ta co
R

Us=1+—.U
A +R1 E2

Néu ca hai E1 va E2 déu 1a ngd vao, suy ra:

Ua =1+&.UE—&.UE1
R R

1 1
Nhu vay, dién &p ra ti 16 v6i hiéu sb cua 2 dién ap vao UEL va UE2
nhung v6i hai hé sb khuéch dai  khac nhau.
Mach duogc hiéu chinh lai béng cach giam thanh phan dién ap vao UE2
V6i cau phan 4p gém hai dién tré R2 va R4 (hinh 2.15). Luc nay dién ap tai
ngbd vao E+ la

R4
Rz +Ra4

Ues = Uea.
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Hinh 2.15 Mach trir ¢ hiéu chinh
Suy ra:

UA=1+& i UE—E.UE‘I

Ri R2+Rs’ Ri
Chon R2 = R1; R4 = R3, phuong trinh tr¢ thanh
Ra Ra

Us = E.UE:_EUH
uﬁ=g?ﬂm—ua)
Véi hé sé khuéch dai  ciia mach trir 12
Rs
Ri

4.2Thwe hanh mach trw

4.2.1 Tong quan

= Khuéch dai vi sai chinh 1a mach trir c6 hé s6 khuéch dai  khéc 1

= Cahai dién 4p ngd vao dugc khuéch dai véi  hé sb giéng nhau

= Hé s6 nén tin hiéu dong pha chi tot khi hai hé sb khuéch dai bang nhau. Hé
s6 nén tin hiéu dong pha G dugc tinh nhu sau

v

G = 20log——dB

Vdpha

Pbi voi vi mach pA 741, hé sé ndy vao khoang 90 dB
Trong trudng hgp mach tru
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Rp

—
| S
Re1 £
o I =
R —0
E2 +E
+
Ug1 Ua
Vg2 Ag
lo, T v
Hinh 2.16

Rei= Re2va Rz = Rg
bién ap ngd ra UA:

R Re+R R
R = F{—UE1.—R

Ua = Uez. )
Re+Rr Re Re

Ua = (Ugz— Ubﬂ). Re
‘ Re

Chi khi ndo dién trd Rg va hai dién tro ngd vao Re bang nhau thi sai biét
dién ap vao méi duoc khuéch dai voi  hé sé 14 Rg chia cho Re

Mach khuéch dai vi sai ding op — amp duoc ng dung trong cac mach
khuéch dai  do luong

AR
—
| S
R, .
o I =
——"]
Rgg E
[ 1 +
Ugi "
A
Ugsz Ap
L= T O
Hinh 2.17

4.2.2 Muc dich thi nghiém

Dung thiét bj do khao sat hé s6 nén tin hiéu ddng pha cua mach khuéch dai vi
sai

4.2.3 Trinh ty thi nghiém

) Ré&p mach dién theo so dd ¢ hinh 2.18. Cac dién ap vao UE1 va UE2
duogc chinh bang bién trd P theo bang 2.3. Po dién ap ra UA tuong tng va ghi
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két qua vao hinh 2.17. V& d6 thi quan hé giitta dién ap ra UA Vi cac dién &p
vao UE1 va UE2 vao hinh 2.19

= 1
| S
P Py
10 k0 L & \

Hinh 2.18

Wgy gz ¥l

Hinh 2.19
Budc 2: Cubi cing, rap mach dién c6 so dd ¢ hinh 2.20 . Po dién ap ra UA
tuong rng V&1 cac gid tri khac nhau cua hai dién ap vao UEL va UE2 theo bang
2.3. Ghi két qua do vao bang 2.4. va vé db thi quan hé gitta dién ap ra UA véi
cac dién &p vao UE1 va UE2 vao hinh 2.21
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&
bk

Hinh 2.20
Bang 2.3

Ug 4 [V]* -10 -6 -2 +2 +8 +10
Ua[V] bel Ugz=-4V
Us[V] bel Ugz=0V
Un[V] bel Ugz= 4 V

'U“I"'dI

ST T . T e | I | [ L T

™ ) . | ga V]

'l-lg.l\"li

Hinh 2.21

4.1.4 Bao cao thwe hanh
Cau hoi 1 : Piéu kién nao ting chat luong hé sé nén tin hiéu dong pha ?
Tra 1oi :



Tra loi:

Cau hoi 3 : Pién ap ra nhu thé nao khi dién ap diéu khién cac ngd vao gidng
nhau ?
Traloi:

5. Mach nhan

Mubn thuc hién phép nhén ta suy bién tir phép cong.

Thi dy: 8x2 = 8+8

Tong quat: mxn= m+m+...+m

6. Mach chia

Mubn thyc hién phép chia ta suy bién tir phép trir

Thidu: 8:2=4

Céc budc thyc hién: do 4x2 xem vira gan v4i 8 khdng?. Roi 1ay két qua trir
cho 8 xem phai nho hon 2 thi dung.

Tong quat: m:n=p

Cac budc thyc hién: do pxn xem sao cho m-pxn<n suy ra p chinh la két
qua.

P Mach Mach | P |Mach so sinh Mach chon
o, pEn m-pEn m-pEn ket qua

|

7. Mach khuéch dai vi sai
7.1 Gidgi thiéu

Khuéch dai vi sai 1a mach khuéch dai  gom hai transistor ¢ cuc phat
ghép chung, mach c6 2 ngd vao d6 14 2 cuc nén, chénh lech dién ap gitta 2 cuc
nén 1a dién ap vao vi sai, tin hiéu ra co thé 1a don cuc (dién ap tir mot trong hai
cuc thu so voi masse) hoac vi sai (chénh léch dién ap gitra hai cuc thu). Mot
mach khuéch dai vi sai Iy tuong co dién ap ra bang 0 khi dién ap vi sai ¢ ngd
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vao bang 0, mach khuéch dai vi sai dugc khao sat ¢ hai ché do: Ché d6 khuéch
dai vi sai va ché d6 khuéch dai  dong pha.
7.2 Ché ao vi sai

Hinh 2.22 trinh bay so d6 mot mach khuéch dai vi sai don gian, dién 4p
dit 18n hai ngd vao duoc cung cip tir hai cdu phén ap.

Trudc tién chinh hai bién tré R5 va R8 sao cho UE1 = UE2, do ciu tao
d6i xtmg nén dan dén két qua 1a UBE(T1) ciing bang v6i UBE(T2), dong dién
cuc thu IC(T1) = IC(T2) va UAL1 = UA2, suy ra chénh léch dién ap UA giira
hai cyc thu bang 0.

UA=UA1-UA2=0V

R8

A3 | [l]ng
|
|

Hinh 2.22 So @ mach khuéch dai Vi sai

Bay gio chinh R5 sao cho UE1 giam xudng, din dén UBE(T1) va IC(T1)
cling giam xudng, dién ap roi trén dién tro R1 giam lam cho UA1 ting 1én. Do
do, gitia AUEL va AUA1 t6n tai mot goc 1éch pha ¢= 180°. Pong thoi véi viéc
giam nho dién 4p ngd vao UEL s& 1am giam dong IE(T1) va dién ap roi trén
dién tro chung cta hai cyc phat R3, dan dén UBE(T2), dong IC(T2) va dién 4p
roi trén R2 ciing tang theo, két qua 14 UA2 giam . Nhu vay bién thién cia UE]
va UA2 dong pha véi nhau (¢= 0).

Nhing 1y Iuan & trén cang chinh xac khi dong qua R3 dugc gitr & mot tri
s6 ¢ dinh, diéu ndy trén thuc té duoc thuc hién bang cach thay R3 bang mot
ngudn dong dién, khi do:

IE(T1) + IE(T2) = hang sb

Vi vdy, bién thién cua hai dong cuc phat luén bang nhau va bu trir cho
nhau, tuong tu nhu thé ddi voi AUAL va AUA2. Suy ra chénh léch dién ap
gitta hai cuc thu UA ¢ gid tri dugc tinh theo biéu thuc sau:

UA = 2. AUAL = 2. AUA2

g,
R6 I
|
|

Q
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Két qua nhan dugc twong tu khi UE1 duoc giit ¢b dinh va UA2 thay doi,
g6c léch pha gitra UE2 véi UA2 12 180° va véi UAL 1a 0°. Hé s6 khuéeh dai
dién ap duoc tinh nhu sau: UE1 thay doi, UE2 ¢ dinh

AUa B 2 AUas 3 2.AUn2

V= = =
AUer  AUgs AUE

UE2 thay d6i, UE1 c6 dinh

Vo AUa _ 2.AUaq _ 2.AUn2

AUs2 AUe AUg2
Goi UD la dién ap sai biét ¢ hai ngd vao
UD = UE1 - UE2
Va VD la hé s6 khuéch dai vi sai ciia mach
_ AU
~ AUo
Hé s khuéch dai  ndy c6 gia tri gan bang v6i hé sé khuéch dai  mach

cuc phat chung ddi véi tin hiéu mot chidu ciing nhu xoay chiéu

Vb

7.3 Ché a9 dong pha

Dién 4p vi sai UA ¢ ngd ra cuia mach khuéch dai vi sai Iy tudong luon
bang 0 mic du UE1 va UE2 thay d6i nhung luén bao dam quan hé UE1 =
UE2. Nhung trén thuc té dién apra ndy ctia mach van phuy thudc theo gia tri
clia cac dién ap vao theo biéu thirc

Trong d6: VGL 13 hé s6 khuéch dai  dong pha, AUGL = AUE1 = AUE2

Nhu d4 biét khi nhiét d6 méi truong thay ddi, dién ap UBE cua céc
transistor ciing thay d6i khoang tir 2...3 mV/0K va 1am cho vi tri diém Iam viéc
ctia mach khuéch dai  ciing thay ddi theo.

Trong mach khuéch dai vi sai do thong sb céc transistor rat giéng nhau
va cac transistor nay lai duoc dit rat gan nhau nén cd thé xem nhu tac dong
ctia nhiét do 1én chung 1a nhu nhau, két qua 1a dién 4p UA o ngd ra ludn bang
0 (diém lam viéc hau nhu khong bi anh hudng theo nhiét do). Pay ciing 1a mot
wu diém cua mach khuéch dai  vi sai so v6i cac loai mach khuéch dai  khac.
Hinh 2.17 cho thiy bién thién dién ap ra ciia mach khuéch dai vi sai thyc té
Xét & ché do dong pha
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5|E:

—-er-'l.l‘:
T

--l—nuw—-—-

Pham vi ddng pha

Hinh 2.23 Dic tinh truyén & ché d6 dong pha
Pé danh gia chét lugng cia mach khuéch dai  vi sai nguoi ta dua trén
mot hé sb goi 14 hé sé nén tin hiéu déng pha G goi 14 CMRR (common mode
rejection ratio)

Mach khuéch dai vi sai cang tét khi G cang I6n, thuong tri s cua G vao
khoang10.000 (80 dB). C6 nghia 1& mach khuéch dai  vi sai chi khuéch dai
thanh phan dién 4p sai biét giita hai ngd vao

Vi du: Mot mach khuéch dai vi sai c6 G = 80 dB, dé nhan dugc & ngd
ra mot lugng AUA nhu nhau thi dién ap sai biét AUD phai 1a bao nhiéu khi
AUGL =2V ?

Vb B AUa/AUp B AUcL

Voo AUWAUc.  AUbp
AUcL

~10.000
7.4 Thwe hanh mach khuéch dai vi sai
7.4.1 Tong quan

Khuéch dai vi sai chi khuéch dai  dién ap sai biét gitra hai ngd vao.
Pién ap ra s& bang 0 néu dién 4p tai hai ngd vao bang nhau. Vé co ban khuéch
dai vi sai gidng nhu tAng dao pha ghép cuc phat. Tuy nhién, dién trd cuc phat
duogc thay bimg mét transistor déng vai trd mot ngudn dong dién. Do do, tong
hai dong cuc phét ciia hai transistor ghép cuc phat 14 hang sd. Vi vay luong
bién thién hai dong cuc phat ludn bang nhau nhung nguogc chiéu
Muc dich

Khao sat dic tinh ctia khuéch dai Vi sai khi hai ngd vao 1a dién ap mot
chiéu va trudng hop thir hai 13 dién ap mot chiéu co cong thém thanh phan xoay
chiéu

AUp

=0,2mV
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7.4.2 Trinh tw thi nghiém

Hinh 2.24

= Pitlén ngd vao cia so dd mot dién ap mot chidu Ugl = 20 V. Chinh bién
tré P2 sao cho UE2 5,5 V va gitt nguyén gia tri nay

= Tiép theo, thay d6i UE1 theo timg cap. Ghi lai dién ap ra vao bang 2.4

= Tinh dlén ép sai blét ng(“) vao Uk piff = Ug1 — Ugs va ghl gla tl’i nay vao
bang 2.4

= Chinh Ug; = 5,5 V va giir nguyén gié tri ndy. Thay dbi dién ap UE2 theo
timg cap. Ghi lai dién ap ra twong tmg vao bang 2.5

= Lai tinh dién 4p sai biét gitra hai ngd vao va ghi két qua vao bang 2.5

= V& d0 thj quan hé gitra dién ap v6i dién ap vi sai gitra hai ngd vao trong
hai truong hop. Mot khi UEI 14 hang s6 va hai khi UE2 14 hang s6 vao
hinh 2.5

Bang 2.4UE1 =55V c6 dinh

Ugs[V] | 46 ) 5 52 55 54 6 6.2

Ua V]

Ug oin [V]

Bang 2.5UE1 ¢6 dinh

U [V] | 46 48 5 52 55 58 6 62

Un [V]

Ue o [V]
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B
UA[V]*
6
4
2
1,0 0,8 0,6 0,4 0,2 0,2 0,4 0,6 0,8 1,0
-2 i
Upinr [V]
-4
-6
-B
Hinh 2.25

+
Eﬁi@:u,.:znv

Hinh 2.26
Phan tiép theo ddy s& khao sat dic tinh dong cua so dd mach ¢ hinh
2.26Trudc tién, chinh hai dién 4p vao Ug; va Ug, bang 5,5 V (UA = 0 V). Trudc
tién, cong thém vao UE1 mot dién ap xoay chidu Ugss= 0,6 V; f = 1 KHz. V&
dang song dién ap ra UA1 va UA2 vao hinh 2.27
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-0 (Yy)
=Ux
—— ]
K‘M___ﬁ \"\-..____ = Ug 1
-0(Yy)
=Uaz
Hinh 2.27

8. Mach tich phan
8.1 Nguyén ly hoat dong

O hinh 2.28b, mach tich phan duogc dat lai (reset) nho tiép diém S va
dién tro R1, dién tich chira trong C s& phéng qua R1 khi S dong, R1 han ché
dong phong cua C. Gia st dién tich trong tu da phong hét qua R1, phuong trinh
dién ap o ngd vao vangd ra duoc biéu dién nhu sau:

2] ‘-E—
= c
= il
& g
R K R
En-g:l'— Eo—{}
g Dl—ﬂl >——oﬁ
B by I"'I Uy
O O = 0
a) Mach tich phdn cd bdn b) Mach tich phén cd reset
Hinh 2.28 So d6 mach tich phan
UE=UR+UD
Va:UA=UD-UC
UD rat nhé xem nhu bang 0, phuong trinh trén tro thanh
UE = UR
UC =-UA
Vidong vao ngd E-=0néniE =iR vadong nay s€¢ nap vao tu C, ta co:
le Zie =ip = % = E
C E R R - R

Suy ra dién tich trong tu C
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Q=iC.t=IiR .t
Ma:Q=C,U
Nén:

Q 1

Ue=—=—.ic.t =1.iR.t
C C C

Dong nap vao tu dugc xac dinh bdi dién ap vao va dién tré R, do do:

N\‘I____ N |

~, |
I \L---Ku

5
k=5¢

Hinh 2.29 Quan hé giita dién 4p ra v4i dién ap vao khi Ki thay do

[1_

I 0

e

Hinh 2.30 Dang song dién ap

T

Un

[
|
|
I
|
|
i
|
|
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Thanh phan 1/CR 1a héng $6 phu thudc vao cAu tao mach dién va dugc
ky hiéu 12 Ki, tich s6 RC 1a hang sé thoi gian cia mach tich phan ky hiéu 1a Ti.
Hinh 2.30 cho thay anh huong cia Ki va uE dén dién ép ra.

Tt hinh v& cho thay khi RC cang 16n dién ap ra cang tuyén tinh va khi
dién ap vao cang cao thi tc do bién thién cia dién 4p ra cang nhanh. Hinh 2.30
la dang song cia dién ap ra va dién ap vao.

8.2 Ung dung mach tich phan

||
R1 1 o

A7 VVV /W

Néu cho tin hiéu Vi vao ngd (-) va mic hdi tiép tro vé qua tu C thi tin hiéu 13y

ra
t2

1
Vo= —— | Vit
0 RC J, id

t1,t2 : thoi diém dau va thoi diém dang xét
Néu ta cho tin hiéu vudng vao ngd(-) thi ngd ra ta s& duoc tin hiéu tam giac
9 . Mach vi phan
9.1 Nguyén ly hoat dong
Néu hoan ddi vi tri ciia R va C & hinh 2.34 v&i nhau thi mach s& tro
thanh mach vi phén, hinh 2.21 1a so @6 co ban ciia mach vi phan

Hinh 2.31 So d6 mach vi phin
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Mach vi phén ¢ hinh 2.31 ¢6 dac tinh twong ty mach vi phan dung linh
Kién thu dong RC. Hinh 2.32 mo ta dac tinh ciia mach vi phan tuong ing véi
dién ap vao c6 dang xung va dang tuyén tinh.

bg
= ]
.--""'f
-
",‘"— t'tl
f-l‘""
Hﬁ ______ __—{Ll'nr H‘. t
H By
t |
L ——— ez
— —_——— — el

a) Dién dp vdo dang xung b) Didn dp vdo dang tuyén tinh

Hinh 2.32 Dang dién ap ra voi cac dién ap vao khac nhau

Néu dit o ngd vao cua mach mot xung dién ap hinh chir nhat UE, dong
dién nap vao tu lac ndy chi bi gi¢i han boi dién tré trong ctia ngudn dién ap
vao, dong dién nay c6 gia tri rat 16n va khi chay ngang qua R s& lam cho dién
&p ra UA c0 gié tri ciing 16n (phu thudc vao nguédn cap dién UB), khi tu d4 day
thi dién ap ra lai tro vé 0, dién tro trong cta ngudn dién ap vao cang nho bé
rong cua dién ap ra cang hep (hinh 2.32)

Néu dién ap vao c6 dang tuyén tinh, dong nap vao tu s& 1a hang sb (dong
thoT ciing 1a dong qua R). Do d6, dién ap ra ciing 12 hing sb, d6 16n cua dién ap
ra phu thudc vao téc do bién thién cua dién ap vao va tri sé cua RC, RC cang
I6n dién ap ra cang lon

us = -RCAYE
At
Hang sé phu thudc mach dién 14 KD = RC
ua = —Kb Aue
At

Ca hai mach tich phan va vi phan Ia nhitng khdi chtic ning co ban trong
ky thuat diéu khién tu dong
9.2 Ung dung mach vi phan
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2
S AN —]
1] - Y
El + S

R3

Hinh 2.33 Mach vi phan
Néu ta cho tin hiéu vao ngd (-) ndi tiép véi tu C va nhan hoi tiép qua R2
thi ngd ra VO sé duoc
_ dv;
o Vo = —RoCir ,
Cu thé néu tin hi¢u dat 6 ngd vao co canh la tam giac thi sau khi lay ra sé
duoc dang vudng.
10. Mach tao ham logarit

Hinh 2.34: Mach logarit
Tuong tu nhu mach tao ham mu. Ta co:
Viét phuong trinh Kirchoff cho dau vao v,
v.=0
Viét phuong trinh Kirchoff cho dau vao v :

Vin ~V_

v V_
+1. . exp—2——=0
me;y
Chov =v_=0,Taco:

in

v, =—-m@;.In

ot
5
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11. Bai tap thwe hanh cho hge vién
11.1 Thong so6 khuéch dai thuat toan

Ché& @0 vi sai Ché 60 d&\g pha
& e . Do
o | A —ees R I
% a - ——+ fls‘ ™ +
‘U' Ua &i:j. 2, U
j_ o o O . o -]
M o8 khubch dal mach hd: 7t idn he =5 khefch dgi ddag pha: 78t nhd
UA UA EA - &
AQ-LTI Ao-ZO‘OU_' {dB) Ao'uo Ag=201g Us (d8)
€W trd vio dién 1ed rx
& in rdt nhé 0§ o8 nén tin hifu d8ng pha: rR in
U‘ U‘ - fi - -—
R. = I A, = r G A. G Ao Ao (da)

Vi du:

Mot khuéch dai  thuat toan c6 hé sb khuéch dai  mach hé Ao = 80 dB va
dién ap ra tdi da Uamax =+ 12 V, Dién 4p vao phai 1a bao nhiéu dé dién
ap ra dat cyc dai  ?

Giai:

Po=20lgrilgt = Be D E e
Us “Ue 20 Ue fac]
~'||:|2:I
12V 12V
UE=—E=—J=1.EH’IU
102 10

1. Mot khuéch dai  thuat toan c6 Ao = 88 dB, dién ap ra tdidala14 Vv,
dién tré6 vao Re = 2 MQ.
a) Dién ap vao la bao nhiéu khi dién ap ra cuc dai ?
b) Dong vao khuéch dai thuét toan khi dién ap ra cuc dai ?
¢) Dong ra khuéch dai thuat toan khi dién ap ra cuc dai  ? cho
biét tai RL =2 KQ va RA =75 Q.

2. Dién ap ra cua khuéch dai thuat toan 0,142 mV twong ung voi
dién ap dong pha ¢ ngd vao 12 0,9 mV. Tinh hé sé khuéch dai doéng

pha.



- 44 -

3 Khuéch dai thuat toan TBA 222 c6: Ao = 100 dB, G = 90 dB.

a. Hé s khuéch dai  ddng pha 1a bao nhiéu ? (tinh bang dB)

b. Pién 4p ra la bao nhiéu khi dién ap vao dong phala 4V ?

c. Pién ap vao vi sai 12 bao nhiéu khi dién ap ra giéng nhu cau
(b) ?

d. Tinh ti s UG/UE bang dB va so sanh véi hé sé G. Hay cho
biét mot cong thirc tinh hé s6 G ?

11.2 Mach khuéch dai dao

& |'_I
- U, u
TR Iy= Iy A, " = R_:
Is =0 "D‘m |
* o ad Hé s& khu&ch dai
+
[} Ly=0 + - Uy, A,
=L A= — = —
Uy R
r [ o
o o "
- Bién trd ngd vao
RE = T:- =1 .Rﬂ

Vi du:

Mot khuéch dai  dién 4p mot chiéu tir 1 V 1én 9 V ¢6 dién trd vao la 100
KQ. Tinh giad tri cac dién tro RO va R1.

Bai giai :

Dién tré vao cua mach khuéch dai dao xem nhu dugc xac dinh bdi RO, do
do gid tri cia RO =100 KQ.

U R
Ue Ko
U_9vV__R

= R1=9.100KQ =900 KQ

Us 1V  100KQ
1. Mdt mach khuéch dai  dao c6 dién trd vao RO = 15 KQ, dién trd hol
tiép R1 = 150 KQ. Hé sb khuéch da A caa mach 13 bao nhiéu ?
2. Mot mach khuéch dai  dao c6 dién tro hoi tiép R1 = 48 KQ, dé co
hé s6 khuéch dai A = 30 thi dién tré vao phal 1a bao nhiéu ?
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3. Mot mach khuéch dai  ddo c6 UE =4 V, tin hiéu cuc dai twong
ung voi dong tai Io = 0,25 mA va dién ap ra UA = 12 V. Tim cac
dién tr6 RO va R1.

4. M6t ngudn tin hiéu cung cip cho ngd vao cia mach khuéch dai  dao
dong dién la 0,02 mA. Tinh UE va UA khi RO = 100 KQ va R1 =
400 KQ.

5. Mot mach khuéch dai  dao c6 RO = 50 KQ; R1 = 400 KQ va UE =
1,5V.

a) Dong vao cua mach khuéch dai 1a bao nhiéu ?
b) Pién tré tai RL 1a bao nhiéu néu dong tai cho phép cuia mach
la 18 mA ?
11.3 Khuéch dai khéong dio

S Upsl, U,=U;

e D= &Eno*'ﬁl
U‘ Rﬂ

Hé 58 khufch dai

U, . R,
i N PR
=0T R,

s

Bién trd vao: r8t idn

Mach Khufch dai thujt todn
Re = R (=1M0)

Vi du:
Mot mach khuéch dai khong dao c6 R1 =47 KW va R0 = 22 KW. Hay
tinh hé s6 khuéch dai dién ap A cua mach

Gidi
R: 47 KQ
A=1+—=1+
Ro 22K0
A=314

1 Mot mach khuéch dai khong dao c6 R1 =120 KQ va RO = 47 KQ.
Pé duoc dién ap ra 1a — 5 V thi dién ap vao phai 1a bao nhiéu ?

2 Mot mach khuéch dai khong dao 1am viéc & pham vi tuyén tinh v4lI
dién ap ra bang hai 1an dién ap vao va gia tri bién thién tir - 9 V dén
+ 9V, dién tro hoi tiép R1 = 68 KQ. Tinh:
a) bién tro RO.
b) Gia tri dinh - dinh cta di¢n ap vao.
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3 Mot mach khuéch dai khong dao co RO = 18 KQ va gia tri dinh -
dinh cua dién ap vao 1a 4 V, pham vi tuyén tinh cua dién ap ra trong
khoang tir + 8 V dén — 8 V. Tinh dién tr¢ hoi tiép R1.

4 Mot mach khuéch dai khong dao c6 R1 =56 KQ, pham vi tuyén
tinh cua dién ap ra trong khoang tir - 6 V dén + 6 V, dién ap vao
bién thién tir - 2 V d&én + 2 V. Tinh RO.

5 Mot mach khuéch dai thuét toan cé dién tré vao Re = 2 MQ dugc
st dung trong mach khuéch dai khong dao vol dién ap vao UE = 2
V, gia tri cac dién

11.4 Mach cgng

I
o T Iy Iy + o
R R

Iy =0 U U, u

ey b sy Yo | Ve

e Raz ' R, Ror Aoz

U Uy=0 +
- U R, - A,
Uy =y AL
" Ry ¥ * Aoz =

1’

Fiir Ry = Ry, = Ry gilt:

[ —Uy=Ug +Ug |

1. Mot mach cong gdm co 3 dién tro ngd vao RO1 = 120 KQ, R02 = 60 KQ
va RO3 = 12 KQ, dién tro hoi tiép R1 = 12 KQ. Tinh dién ap ra twong
g v6i cac dién ap vao UE1 =-4V; UE2=1VVaUE3=-2 V.

2. Mot mach cong c6 R03 =36 KQ, dién ap ra UA =- (0,1UE1 + 0,2UE2
+ 0,4UE3), cac dién 4p vao thay doi tir 0 V dén - 10 V. Tinh:

a) Pién tro hoi tiép R1.
b) Cac dién trod vao RO1 va R02.
c) Dién ap ra 16n nhét.

3. Mot mach cong 3 dién ap cua 3 microphone véi cling hé sé khuéch dai
A =120, dién tré vao RO1 = 4,2 KQ, dién ap ra bién thién trong khoang
12 V. Tinh:

a) Pién tro hoi tiép R1.
b) Gia tri dinh - dinh 16n nhét cua timg dién ap vao.

4. Mot mach cong c6 R1 =120 KQ, RO1 = 120 KQ, R02 = 60 KQ, R03 =
10 KQ duogc ndi dén 3 dién 4p vao UEL = 0,2 V, UE2 = 0,4 V, UE3 =
50 mV. Tinh dién ap ra UA.

5. M4t mach cong co6 di¢n ap ra UA = - (0,5UE1 + UE2 + 2UE3), dién tré
vao nho nhét 12 25 KQ. Tinh:

a) Tat ca cac dién tré trong mach.
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b) Gia tri 16n nhat cua UE3 khi UE1 va UE2 bién thién tir 0 V dén —
2 V va dién ap ra cuc dai Uamax =+ 12V ?
11.5 Khuéch dai vi sai

—
[ SN |
&,
o——— "} -Dw AR _,
Ry + a Ro\ an
+
ey Rer Ri=A-Ryy R;=A-R,,
U2 R, “ ®
Up=—A Ugx + A Ug
o= T —°

Up=A-(Ug—Uy)

1. Mdt mach khuéch dai vi sai c6 R1 =56 KQ, R0l =47 KQ, R02 = 39
KQ
a) Tinh dién tré R2.
b) Dién ap ra la bao nhiéu khi UE1 =20V vaUE2 =25V ?
2. Mot mach khuéch dai vi sai c6 RO1 = R2 = 120 KQ, dién ap ra béng hai
lan dién 4p vi sai gitta hai ngd vao. Tim R1 va R02 ?
Yéu cau vé danh gia
> Giai thich chirc nang va nguyén ly hoat dong mét so dd cho trude
> Cac ho op —amp c6 trong thuc té : Pac tinh, pham vi tng dung
» Cac phuong phap tinh toan mach dién rng dung op — amp
Thwe hanh
> RA&p cac mach tng dung theo so dd trong phan 1y thuyét
> Cham diém dya trén két qua thuc tip cua ting bai thuc tap
> Két qua do cho phép dung sai + 20%
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BAI 3
MACH DAO PONG
M a bai: 12-3
Gidi thiéu
Ngoai cac mach khuéch dai dién thé va cong suat, dao dong ciing 1a

loai mach can ban cta nganh dién tir. Mach dao dong duoc str dung phé
bién trong céac thiét bi vién thong. Mot cach don gian, mach dao dong 1a
mach tao ra tin hiéu. Tdng quat, ngudi ta thuong chia ra 1am 2 loai mach
dao dong: Dao dong diéu hoa (harmonic oscillators) tao ra cac séng sin va
dao dong tich thoat (thu gidn - relaxation oscillators) thuong tao ra cac tin
hiéu khong sin nhu riang cua, tam giac, vuong (sawtooth, triangular,
square).
Muc tiéu:

- Trinh bay dugc ciu tao, nguyén Iy hoat dong cac mach dao dong sin,
mach dao dong khong sin, mach tao séng dac biét

- Thyc hién cac mach dao dong dung yéu ciu ky thuat

- Ren luyén tinh ty mi, chinh xac, an toan va vé sinh cong nghiép
Noi dung chinh
1. Mach dao dong sin
Muc tiéu
+ Hiéu duoc nguyén ly mach dao dong sin
+ Cach tao ra machdao dong sin
+ Cach tao ra cac dang song dac biét
Ngudi ta cé thé tao dao dong hinh Sin tir cac linh kién L - C hoc tir thach
anh.
Mach dao dong hinh Sindung L - C

w3 /\
= VA

C12 Ly <!
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Mach dao dong trén c6 tu C1// L1 tao thanh mach dao dong L -C Dé duy
tri su dao dong nay thi tin hiéu dao dong dugc dua vao chan B cua Transistor,
R1 14 tro dinh thién cho Transistor, R2 Ia tré ganh dé 14y ra tin hiéu dao dong
ra, cudn day dau tir chan E Transistor xudng mass c6 tac dung lay hoi tiép dé
duy tri dao dong. Tan sb dao dong ciia mach phu thudc vao C1 va L1 theo cong
thirc

fe 1

2w L1.C1 12

Mach dao dong hinh sin dung thach anh.

—

— 4
Img .

X1 : 1a thach anh tao dao dong , tan s6 dao dong duoc ghi trén than cua thach
anh, khi thach anh dugc cép dién thi nd tu dao dong ra song hinh sin.thach anh
thudng co tin s6 dao dong tir vai trim KHz dén vai chuc MHz.

Transistor Q1 khuyéch dai tin hiéu dao dong tir thach anh va cudi cling
tin hiéu duoc ldy ra & chéan C.
R1 vira 1a dién trd cdp ngudn cho thach anh vira dinh thién cho Transistor Q1
R2 14 tré ghanh tao ra sut ap dé 14y ra tin hiéu .
Thach anh ding dé dao dong

1.1 Khio sat mach dao dong sin & tin so thap
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Ta xem lai mach khuéch dai c6 hdi tiép

Vs Vi Iﬁ‘l‘l.lé':?hdai Vo
& » Av=|£w|£5;., >

Ve Hé thong hoi tiép

p=1p |20y -«
V=Vt Vg
Ay =L
1;'.Tl
p=—*
o

- Néu pha ctia vfléch 180° s0 v&i vs ta co hdi tiép am.
- Néu pha cua vf cling pha véi vs (hay 1éch 360°) ta c6 hdi tiép duong.
Do lgi caa mach khi c¢6 hdi tiép:

Truong hop dic biét PAv = 1 duoc goi 1a chuan c Barkausen
(Barkausencriteria), luc nay Af tré nén v han, nghia 1a khi khdng c0 tin hiéu
ngudn vs ma Van co tin hiéu ra v0, tirc mach tu tao ra tin hiéu va duogc goi 1a
mach dao dong. Tom lai diéu kién dé c6 dao dong 1a:

BAv=1

0A + 0B =0 (360°) diéu kién ndy chi théa & mot tan sb nao d6, nghia 1a
trong hé thong hoi tiép duong phai c6 mach chon tan sd.

Néu BAv >> 1 (dung diéu kién pha) thi mach dao dong dat 6n dinh nhanh
nhung dang séng méo nhiéu (thién vé vudng) con néu PAv > 1 va gan bang 1
thi mach dat dén do on dinh chim nhung dang song ra it méo. Con néu BAv <
1 thi mach khéng dao dong duogc.

Dao dong dich pha (phase shift oscillator):
a. Nguyén tic:
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EP dao Aw
I (1éch pha 180%)

¥
L 4

Hé thong hoi tiép p
——| (léchpha180%) |&——

- Do op-amp c0 tong tré vao rat 1on va tong tro ra khong dang ké nén mach
dao dong nay minh hoa rat tot cho chuan cir Barkausen. Mach can ban duoc
minh hoa nhu sau

We;

Ri R R
/ // /S

- Tan sb dao dong dugc xac dinh boi:
1
f= -
" onfeRC

2. Mach dao dong khong sin
2.1 Mach dao dong cau T kép 1 khz

Céc bo KPTT ¢6 thé duoc ding trong nhitng tng dung tao séng, ching
c6 thé thuyuc hién chlrc nang tao song sin, song vudng, tam giac...voi tan sb
thap vai Hz dén tan s cao khoang 20 KHz.

Song sin tan s thap co thé dugc tao ra bang nhiéu cach. Mot cach rat
don gian 12 ghép mot mach cau T kép gitra dau ra v6i dau vao cia mach khuéch
dai dao dung KDTT nhu ¢ hinh 3.1.

Mach cau T kép gom R1-R2-R3-R4 va C1-C2-C3, mach cau T kép duogc
goi 1a can bang khi R1 = R2 = 2(R3 + R4) va C1 = C2 = C3/2. Khi mach hoan
toan can bang né s& tro thanh bo suy giam phu thudc tan sd, triét hoan toan tin
hiéu ra tai tan sb trung tdm f= 1/6,28 R1C1 va cho céc tan s6 khéc truyén qua.
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Khi cau khong hoan toan can bang, no van déng vai tro suy giam nhung lac
nay cO tin hiéu ra tai tan sd trung tdm, va pha tin hiéu ra phu thudc vao chiéu
huéng mat can bang. Néu 2(R3 + R4) nho hon R1 va R2 thi tin hiéu ra nguoc
pha véi tin hiéu vao.

+ 5L
af= Ul
Rl [
|'|I ﬁ
‘,.-' i 10
"
=5i)
Bl H
1 1
| S— | S—
15K 15K
cl [
1l 11
LL] LL]
@,1 2,1 FEK
ez L [
@,z T R3 1 a3
&, 8K
] n&-[] B& -
12K 12K [=F ] OuTPUT
114
L S

Hinh 3.1 Mach dao dong cau T kép 1 KHz

Trong so d6 tin hiéu vao ciia mach cau T kép lay tir dau ra cua KDTT,
dau ra cua no lai dua vao dau vao dao cia KDTT va R4 dugce hiéu chinh can
than sao cho cau T kép c6 dién ap ra nho tai tan s6 trung tam, tin hi¢u ra nay sé
nguoc pha voi tin hiéu vao. Nhu vay c6 hoi tiép duong tai tan s trung tAm va
mach dao dong tai tan sb ndy, gia tri nay trong so d6 khoang 1 KHz.

Bién d6 ra c6 thé thay di tir 0 ¢én 5 V hiéu dung nhd R7, nén chinh R4
sao cho mach vira ding dao dong, khi d6 tin hiéu ra c6 d6 méo toan phan <1%.
Bién d6 ra khong thé ting vot cao qua nhd dic tuyén phi tuyén ctia KDTT s&
tw dong diéu chinh bién do khi tin hiéu ra dat dén mirc bao hoa cua dic tuyén.
2.2 Dao dong cau T kép on dinh bang diode

Mach dao dong 1 KHz ¢ hinh 3.2 xtr dung mét phuwong phéap khéac dé tu
dong diéu chinh bién d6. Diode silic D1 dugc ndi gitra ddu ra v6i dau vao cua
KDTT qua bién tré phan ap R7. Khi dién ap trén diode vuot qua vai trim mV,
diode s& dan va lam giam d¢ loi cta mach. Do d6, né dong vai trd diéu chinh
bién do
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Hinh 3.2 Dao dong cau T kép 6n dinh bang diode

Pé chinh mach & hinh 3.2. Trudce tién dat con trugt cua R7 tai diém ndi
VGi dau ra KDTT, bay gio chinh R4 dé khong c6 dao dong, sau d6 thay doi R4
that chdm cho dén khi bat dau xuat hién dao dong. Lac ndy tin hiéu sin ra c6
bién d6 khoang 500 mVP-P hay 170mV hiéu dung va quéa trinh can chinh da
hoan tat. Khi d6 R7 c6 thé dung dé thay di tin hiéu ra tir 170 mV dén 3 V hiéu
dung v6i d6 méo khong dang ké.

Céc mach trong 2 so do trén dung 1am bo dao dong tan sé cb dinh rat tot
nhung khong thé tao ra nhiéu tan s khac nhau do kho thay d6i ciing ltc ba hay
bén thanh phan cua cau T kép. Tuy nhién, bang cach ghép mach loc Wien véi
KDTT c6 thé tao ra mach dao dong nhiéu tan sé khac nhau nhu & hinh 3.3 va
3.4.

2.3 Mach dao dong ciu Wien 150 Hz — 1,5 KHz

Tan s ra caa cic mach ndy c6 thé thay d6i muoi 1an nho bo bién tre doi
R2 va R3, cc mach nay chi khac nhau ¢ cach tu dong diéu chinh bién d6. Trong
cac so dd, mach loc Wien g@)m R1-R2-R3-R4 va C1-C2 nbi giita dau ra véi
dau vao khong dao cia KDTT va mot cau phan ap tu dong diéu chinh bién do
ndi gitta dau ra voi dau vao dao . Cau Wien thuc chat 1a mot mach suy giam
phu thudc tan sb co hé sé suy giam 14 1/3 tai tan s trung tdm. Do d6 dé co
duogc song sin it méo thi phan diéu chinh bién do ciia mach ludn ty dong thay
d6i dé bao dam duy tri d6 loi toan phan ctia mach gan bang 1
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Hinh 3.3 Mach dao dong cau Wien 150 Hz - 1,5 KHz

Mach hinh 3.3 tu dong diéu chinh bién d6 bang cach ndi tiép R5 va dén
tim LMP1 tao thanh mét cau phan ap tu diéu chinh.. Pén duoc chon tly y tir
12 V dén 28 V va c6 dong danh dinh nhé hon 50 mA. Khi mach d4 hiéu chinh
dung, song sin ra c6 d6 méo song hai khoang 0,1% va mach doi hoi ngudn cap
dong khoang 6 mA. Mach nay dugc hiéu chinh bang cach dit R6 & mtc ra cao
nhat roi chinh R5 dé c¢6 dau ra khoang 2,5 V hiéu dung.
2.4 Mach dao dong Wien on dinh bang diode

Cul
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Hinh 3.4 Mach dao dong Wien 6n dinh bing diode
Cac mach hinh 3.3 va 3.4 xir dung diode chinh luu hay diode zener dé
6n dinh d6 loi toan phan. Ca hai dang mach nay c6 d6 méo tur 1 dén 2% nhung



-55 -

lai co uw diém la khong gay ra nhitng bién dong vé bién d6 khi thay doi tan sé.
Bién d6 ra dinh-dinh ciia mdi mach 16n nhét 14 bang hai 1an dién ap chuyén
trang thai ctia cac diode. Mach hinh 3.11 gém céc diode bat dau din tai 500 mV
nén bién d6 dinh-dinh 16n nhét chi 1 1 V, con céac diode & hinh 3.12 14 loai
diode zener c6 dién ap danh thung cao khoang 5,6 V nén bién d6 ra dinh-dinh
|6n nhét 1én dén 12 V.,

2.5 Mach dao dong Wien on dinh bang diode zener
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Hinh 3.5 Mach dao dong Wien 6n dinh béng diode zener

Quaé trinh hiéu chinh cic mach & hinh 3.4 va 3.5 nhu sau: Dau tién, thay
d6i R5 sao cho mach dat dén trang thai 6n dinh v&i do méo thap nhat. sau dé
thay di tan s6 ra va kiém tra dé chic chin c6 dao dong véi moi tan sd. Néu
can tim nhitng tin sé ma tai d6 dao dong yéu rdi chinh R5 dé thu dugc dao dong
tdt, khi 36 mach s& 1am viéc tdt trong toan bo dai tan. Mtc On dinh trong toan
dai tan phu thudc vao mirc dong nhat giira cac bién trd R2-R3 va bién tre d6i
nay nén dung loai chat luong tét.

Céc mach & hinh 3.3 dén 3.5 dugc thiét ké dé dao dong tir 150 Hz dén
1,5 KHz. Néu can, dai tan cd thé thay ddi duoc bang cach dung nhitng tu C1 va
C2 khéc nhau, ting dién dung s& 1am giam tan sd. Tan sb ra cao nhat véi do
méo thap ctia mdi mach khoang 25 KHz, do téc do quét ctia 741 6 gii han.

Mach dao dong Wien c6 thé duogc thay d6i theo nhiéu cach tlly theo yéu
cau cy thé.Chang han, né co thé dung lam bo dao dong tan s cb dinh hay bod
dao dong tan s6 cédinh nhung co thé tinh chinh hay stra d6i dé mach chi can
ding mot ngudn cung cap.

Nhu mach trong hinh 3.6 12 thay d6i cta hinh 3.3 dé dao dong 1 KHz voi
motngudn cung cap. R7 va R8 1a ciu phan ap cung cap dién ap tinh tai diém
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gitta va C3 nbi tit R8 vé mit xoay chiéu nhdm 1am giam tré khang ngudn trén
duong truyén. Néu khonged R3 va R4, dao dong xay ra tai tan sé dudi 1 KHz
mot it. R3 va R4 ghép song song voi R2 ciia mach Wien va ¢d thé chinh tan s6
lam viéc chinh xac 1 KHz.

2.6 Dao dong Wien mét ngudn cung cap
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Hinh 3.6 Dao dong Wien mot ngudn cung cip
Cubi cting mach hinh 3.5 thay dbi thanh mach & hinh 3.7 ¢ tan sé dao
dong 8 Hz hay con goi 1a mach dao dong tremolo. Cau Wien gdm R1-R2 va
C1-C2 véi cac diode zener ZD1 va ZD2, bo phén ap cb dinh R3-R4 dung dé
diéu chinh bién d6, R3 16n khoang gip d6i R4 dé bao dam dao dong véi do
méo nho.
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Hinh 3.7 Mach dao dong tremolo
3. Mach tao song dac biét
KDTT c6 thé thuc hién dugc cac yéu cau tao song vuong tan sb thép rat
t6t bang cach rap mach theo kiéu dao dong tich thoat nhu & hinh 3.8. Mach gbm
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hai bo phan ap déu lay tin hiéu tir dau ra cua KDTT va lan luot dua tin hiéu ra
ctia chung dén hai dau vao cia KDTT. Mot bo phan 4p thuan tré gdm R2 va
R3 c6 daura ndi voi dau vao khong dao cua KDTT, bo phan ap kia gdbm R1
va C1 xac dinh thoi hing séng vudng nbéi voi dau vao dao cia KDTT. Lic
nay KDTT déng vai tr0 mot mach so sanh dién ap va chuyén trang thai lién tuc
tuy theo mtrc chénh Iéch gitra hai tin hiéu vao.

3.1 Mach dao dong tich thoat
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Hinh 3.8 Mach dao dong tich thoat co ban

Nguyén ly hoat dong cta mach: Gia thiét C1 da hoan toan xa va dau ra
KPTT dang & muc bao hoa duwong va nhu vy ca hai bd phan ap déu cé tin hiéu
vao duong kha 16n. Do do, qua bd phan ap R2-R3, mot nita dién ap bao hoa
duwong duoc dua dén dau vao khong dao , con & dau vao dao co dién ap duong
tang dan do C1 nap theo hdm mii qua R1 va dau ra caa KDTT. Sau mot thoi
gian khi dién 4p & dau vao dao vira 16n hon dién ap tai dau vao khong dao thi
KPTT chuyén trang thai va dau ra cta no bat dau am. Do d6, thong qua bd
phan 4p R2-R3 dién ap tai dau vao khong dao ciing 4m theo, trong khi d6 dién
&p tai dau vao dao van con duong do dién 4p trong C1 khong thé thay doi tirc
thoi. Diéu nay 1am cho dau ra cua KDTT cang nhanh chéng chuyén sang ving
bao hoa am.

Khi dau ra dé roi vao ving bao hda &m thi thdng qua bo phan ap R2-R3,
mot nita dién 4p bao hoa &m xuat hién tai ngd vao khong dao va C1 bat dau
xa qua R1 va dau ra cuia KDTT. Dién 4p tai diu vao ddo s& am dan theo quy
luat ham mil. Cho dén khi dién ap ¢ day vira 4m hon dién 4p & dau vao khong
dao , hién tugng chuyén mach xay ra va dau ra KDTT lai nhanh chéng chuyén
vao ving bao hoa duong. Mach ctr nhu thé chuyén trang thai khong ngimg.
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Nhu vay dau ra cia KDTT cho ra mét chudi xung vudng va mot chudi xung
gan giéng dang tam gidc trén tu C1.

Mach dao dong tich thoat co ban ndy c6 mot sé tinh chat kha dic biét.
Tan s6 dao dong nhu d4 phan tich ¢ trén phu thudc vao ca thoi hang R1-C1 va
hé s6 phan ap R2- R3. Do d6 tan s6 dao dong c6 thé thay d6i bang cach thay
dbi gié tri ciia mot trong bén linh kién nay.

Tan s6 dao dong hau nhu bi khéng ché bai R1-R2-R3-C1, it bi anh hudng
boi dién 4p ngudn. Vi vdy mach c6 d6 6n dinh tan s rét tot.

Mach ¢ hinh 3.9 duoc sira ddi tir mach 3.8 dé tao ra bd dao dong song
vuong c6 tan s bién ddi duoc tir 500 Hz dén SKHz. Trong trudng hop ndy, tin
s6 thay d6i bang cach hiéu chinh hé s6 phan ap ctia bo phan ap R2-R3-R4. Hé
sb phan ap cling voi tan s6 ra c6 thé thay doi 10 1an. Néu can c6 thé hiéu chinh
R1 hoic thay R1 bang mot dién trg 47 KQ ghép ndi tiép véi bién tro 100 KQ
(hinh 3.9) dé c6 dugc tan sb 1am viéc thip nhét ciia mach vira dung 500 Hz,
mach ndy ciing ding bién tr& 10 KQ dé thay d6i bién d tin hiéu ra.

3.2 Dao dong song vuong 500 Hz — 5 KHz
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Hinh 3.9Dao dong soéng vudng 500 Hz — 5 KHz
Mach hinh 3.9 duoc stra @i thanh mach hinh 3.11 dé c6 thé thay di tan
s6 tir 2 Hz dén 20 KHz véi bon thang. Mdi thang tmg V6i timg vi tri cta khoa
chon céc dién tré va tu dinh thoi. O mdi nhanh dinh thdi déu ¢ bién tro tinh
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chinh nhiam dit tan sb ra thap nhat ctia mdi thang, tranh hién tugng bén ving

tan s6 chong 1én n

hau.

3.3 Dao ddng vudng 500 Hz — 5 KHz c6 cai tién
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Hinh 3.10 Dao dong vudng 500 Hz — 5 KHz c6 cai tién (h 3.9)
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Hinh 3.11. Dao dong song vudng 2 Hz — 20 KHz 4 thang
Cubi cling, hinh 3.11 cho thay cach stra d6i mach tao song vudng co ban
dé 1am bo tao am thanh theo nit nhin. Vi cac gia tri ¢4 cho, mach phét tan sb
500 Hz véi S1, 670 Hz voi S2 va 760 Hz voi S3. CO thé thay doi tan s6 bang
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cach doi gia tri dién tro dinh thoi. Mach ndy c6 thé dung 1am thanh phan co ban
cho hé théng phat am VD dung dé diéu khién tir xa.

ChU y rang loai KPTT c6 thé ding trong cac mach tir 3.8 cho dén 3.11
1a loai 709 hodc 741. KDTT 709 c6 toc dd quét cao hon 741 nén c6 sdng vudng
ra tot hon. 741 cho dang song t6t ¢ tan s6 khoang 2 KHz trong khi 709 cho
dang song khé tot & nhitng tan sé khoang 20 KHz.
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Hinh 3.11 Mach tao 4m bang nat nhin

3.4 Dao dong vudng thay doi dwoc tin sé va bé rong xung

Mach dao dong tich thoat co ban ¢ hinh 3.8 ¢4 dang song tam giac xuat
hién trén tu dinh thoi va ¢ song vudng ¢ dau ra cia KDTT. Ca hai dang séng
nay déu ddi xing vi thoi gian nap va xa cta tu bang nhau. Mach nay ¢6 thé tao
dang song khong dbi xtng bang cach tao thdi hing nap- xa khac nhau nhu ¢
hinh 3.12. S6ng ra c6 dang hinh chit nhat hay vudng, c6 thé thay ddi ca vé tan
sb lan bé rong xung va hai dai luong ndy c6 thé thay d6i doc lap khong anh
hudng véi nhau

Bé rong xung thay doi duge 1a nhd bién tro R1 va cac diode D1, D2. O
nita chu ky duong tu C1 nap qua D1 va mot phan R1 (bén trai con trugt) va &
nita chu ky am tu lai x4 qua D2 va phan con lai cua R1 (bén phai con truot).
Nhu vay, hai thoi hang nap xa va ciing chinh 13 bé rong xung c6 thé thay doi
bang R1. Tuy nhién, cin nhé rang tong hai thoi hiang ndy van 1a hang s6, do
d6 R1 khong anh huong dén tan sb ra ciia mach. Tan s6 dao dong thay ddi doc
lap boi R4. Thuc té thi su thay ddi bé rong xung bi gidi han trong khoang 11:1
(thoi gian mirc duong/thoi gian mirc am) dén 1:11 va khi chinh R1 trong sudt
khoang n6 c6 thé 1am thay d6i tan sé khoang dudi 5%.
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Hinh 3.12Dao dong vudng thay ddi dugc tan sé va bé rong xung

Vé&i nhiing gia tri trong so 6, mach ¢ thé tao ra tan sb trong khoang
650 Hz dén 6,5 KHz. Néu can c6 thé thém cac thang tan sd khac bang cach
chon cac gia tri C1 thich hop.

3.5 Mach tao séng tam giac 300 Hz dd ddc thay ddi

Stra mach hinh 3.12 thanh b phat song tam giac c6 do dbc thay ddi duoc
& tan s ¢6 dinh 300 Hz nhu trong hinh 3.13. Tin hiéu lay ra trén ty C1 thuc té
6 dang nap-xa theo ham mii. Vi vay dé bao dam d6 tuyén tinh tot can phai gioi
han bién do dinh-dinh ra khoang 1,7 V bing bo phan 4p R3-R4-R5. Nhu viy,
tu C chi nap-xa trong mot pham vi hep gan tuyén tinh cia ham mi. R4 cho
phép tin hiéu ra co6 tan sb chinh xac 300Hz mic du van c6 thé tao ra nhiing tan
s6 khac bang cach chon C1 thich hop.

Do ddc 18n/xudng cua tin hiéu ra dugc thay doi bang R1. Chu ky cua tin
hiéu van giit nguyén 3,33 mS va chinh R1 s& 1am thoi gian canh 18n (hay xudng)
thay ddi tir 0,3mS dén 3 mS. Luu ¥ mach ndy c6 tro khang ra cao vi vay néu
ghép Vai trd khang tai thap phai c6 thém mot ting dém thich hop, chang han
mot mach khuéch dai thuét toan khong dao dg lgi don vi hay mot mach theo
dién ap.
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Hinh 3.13Mach tao song tam giac 300 Hz do dbc thay ddi

Mach phat song co ban hinh 3.18 ¢6 khuyét diém la: Ty C1 nap/xa theo
ham miinén chic chin dang song tam giac ra khong thé c6 do tuyén tinh cao,
murc phi tuyén ti 16 voi bién d6 cua tin hiéu ra hinh 3.8 gidi thiéu mot mach
t6t hon. Mach ndy cho cac song tam giac va vudng rat tot trong sudt dai tan tir
100 Hz dén 1 KHz. Dai tAn ndy con c6 thé md rong bang cach dung nhimg gia
tri C1 khac nhau. Hinh 3.14 gém hai phan: Mot machtich phan (IC1) va mot
khoa so sanh dién ap vi sai (IC2). Gia sir ban dau C1 d4 xa hét valC2 da chuyén
vé trang thai bao hoa duong. V&i diéu kién ndy tai mach tich phan c6 motdién
ap duong dat vao mach R3-R4-C1 théng qua mot bo phan ap bién doi dugc R1-
R2,do d6 s& ¢6 mot suon doc xudng bt dau xuét hién tai dau ra cua IC1 va
dua dén dau vao khong dao cua IC2 nhd R7, bén canh d6 dién 4p bao hoa
duong cua IC2 ciing dua dén dau khong dao 1C2 nho RS.

Luc ndy R7 va R8 dugc ndi nhu mot b phan ap giita dién ap bao hoa
duong cua IC2 voi dién ap ra déc am ciia IC2, va vi dién ap doc am con thap
(chua du 4m) nén dau vao khong dao cua IC2 van con duong, dau ra cia IC2
van tiép tuc & trang thai bao hoa duong.
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Hinh 3.14Mach tao song tam giac/vuong 100 Hz — 1 KHz

Theo thoi gian, d6 10n cta dién ap doc 4m ting 1én, dién ap tai dau vao
khong dao cua IC2 kém duong hon cho dén luc bang 0. Khi d6 IC2 thoat ra
khoi trang thai bao hoa va diu ra ciia nd bat dau giam xudng.

Do giam cua dién ap ra lai hdi tiép tré lai dau vao nho RS, vong hoi
tiép ctr thé xdy ra lién tuc cho dén khi IC2 nhanh chong chuyén sang ving bao
hoa am.

Khi IC2 dat dén trang thai bao hoa am, dién ap nap trén mach R3-R4-C1
dao dau, vi vy mot dién ap dbc 18n bit dau xuét hién & dau ra cia IC1 va dong
fthoi dién 4p tai dinh R8 chuyén sang bao hoa &m. Nhu vay ap tai dau vao
khong dao cua IC2 trd nén am va IC2 duoc giltt ¢ vung bao hoa am.

Theo thoi gian, bién d6 xung dbc duong cua IC1 ting, dién ap & dau vao
khong dao 1C2 kém am hon va dén luc phai bang 0.. Diéu nay duoc phat trién
nho hién tuong hdi tiép duong twong tw nhu phan trén va nhanh chong dua IC2
chuyén sang ving bao hoda dwong. Qua trinh chuyén mach cir thé tiép dién
khéng ngimg. Nhu vay mach hinh 3.15 tao ra xung déc tuyén tinh tir IC1 va
xung vudng tir IC2, tin s6 1am viéc ctia mach co thé thay ddi tir 100 Hz dén 1
KHz nho R1, tan sb dat gia tri cuc dai  khi con trugt ciia R1 dat ¢ vi tri ndi
gitta R1-R2. Dai tin s6 ra co thé stra d6i bang cach chon gia tri C1. Néu dai tin
s6 doi hoi trén 2 KHz thi nén ding KDTT 709 1am IC2. Bién do ciia xung dbc
ra thay ddi nho R6, cuc dai khoang 11 Vp-p. Bién do ciia xung vudng ra thay
d6i nho R10, cuc dai khoang 16 Vp-p.
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Xung ddc ra tuyén tinh cia mach 3.14 ¢6 thé chuyén thanh tin hiéu sin
hay thanh xung vudng cé bé rong xung thay d6i dugc bang cach thém cac mach
phu.

Mach bién d6i thanh xung vuéng vé & hinh 3.16. O day KDTT dugc
méc thanh mach so sanh dién ap vong ho va c6 mot dau vao nhan xung doc cua
so do hinh 3.15, con dau vao kia nhan dién 4p chuan tir mot bo phéan ap ndi
gitta hai ngudn cung cip duong va am. KDTT s& chuyén trang thai sang ving
bao hoa duong hodc 4m vao mdi thoi diém ma xung déc 16n hay nhoé hon vai
mV so véi dién ap chuén & R2. Do vay béng cach hi€u chinh di¢n 4p chuan,
KDTT c6 thé thay doi trang thai tai bat ky diém nao cua xung doc va nhu thé
dau ra s& cho xung vuéng c6 bé rong thay d6i duoc
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Hinh 3.16 B bién d6i cho mach tao ham c6 bé rong xung thay ddi

Mach chuyén thanh tin hiéu sin dwoc vé ¢ hinh 3.17 . O day, tin hiéu
dbc duoc dwa vao mot ma tran diode-dién tro thong qua bo phan ap R1-R2. Ma
tran ndy s& ép tin hiéu doc 1én xudng theo dang song sin bang cach ty dong
thay d6i d6 dbc cua xung nay theo timg budc khi bién d6 xung dbc ting. Tin
hiéu sinh ra dugc dua vao bd khuéch dai DC khong dao d6 loi 2,2 va tao
thanh tin hiéu c6 bién d6 cuc dai  dinh-dinh 14 V trén bién tré R17. Nhu vay,
tin hiéu ra c6 thé dugc biéu dién thanh nhém nhiing dudng thang, ¢t bén dudong
mg Vi mot phan tu chu ky. Do d6 dang tin hiéu ra gan nhu sin, dién hinh c6
d6 méo nho hon 2%. Nén chinh R1 dé c¢6 dugc dang song sin tot nhét.
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Hinh 3.17 B bién dbi tin hi¢u do déc thanh sin

Cubi cung, hinh 3.18 cho thay cach sira d6i mach hinh 3.17 dé tao ra
xung doc tuyén tinh véi d6 ddc thay d6i duoc hay xung vudng cé bé rong thay
ddi duoc. Hai mach nay tuong tu nhau, chi trir mach nap/xa tich phan hinh 3.18
gom hai diode D1, D2 va bién trd R4. Cac linh kién ndy cho phép thay déi duoc
thoi hing nap dwong va 4m. O nita chu ky duong C1 nap qua R3-D1 va nia
trén ctia R4, con nita chu ky am C1 nap qua R3-D2 va nita dudi R4. Nhu vay
R4 cho phép thay doi thoi gian ton tai cta swon 18n va xudng xung ddc ciing
nhu bé rong cua xung vudéng. Nhung can luu Y tan sé 1am viéc dugc thay doi
hoan toan doc 1ap bang R1.
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Hinh 3.18 Mach tao séng vudng va tam giac diéu chinh du
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4. Thwe hanh

Bai thwe hanh sé 1: Khao sat mach dao dong ding IC 741
4.1 Muc tiéu

+ Thiét ké mach dao dong song sin

+ Hiéu dugc hoat dong hdi tiép duong

4.2 Dung cu thwe hanh

+ Ban thuc hanh

+ B0 thuc hanh dién tr co ban

+ Dao dong ky

+ Linh Kkién dién tir

4.3 Chuin bi ly thuyét

+ Nguyén ly mach dao dong song sin

+ Cac loai mach dao dong song sin

+ Cong thie tinh tan sb cua tirng loai mach
4.4 N§i dung thwe hanh

Lip mach nhu hinh sau

"1

W
r 6.5k

Budc 1: Lip mach nhu hinh vé
Budc 2: Dung dao dong ky do, v€ dang song ra tai A,B,C,D,E
Budce 3: Tinh tan sé dao dong cua mach dao dong dich pha

1

f= 2TRC 6
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Thay gié tri caa tu C = 0.1uF, 1am lai c4c budc tir budc 2 dén budc 4

4.5 B4o céo két qua thuc hanh

Béo cao két qua do VOM

Béo céo két qua do dao dong ky

Néu cong dung ctia bién trd trong mach dao dong
Céc loai mach dao dong song sin

Cong thire tinh tan sb cua tirng loai mach

—+

+
+
+
+

Bai thwe hanh s6 2:  Thuyc hanh lip mach dao dong cau Wien dung
opamp

1 Muc tiéu

+ Thiét ké mach dao dong séng sin

Hiéu duoc hoat dong héi tiép duong

Dung cu thyc hanh

Ban thyc hanh

Bo thuc hanh dién tir co ban

Dao dong ky

+ Linh Kién dién tu

3 Chuén bi 1y thuyét

+ Nguyén ly mach dao dong song sin

4 No6i dung thuc hanh

+ Chon opamp loai IC 741 hoic TL082, ,ngu("in +/-12V

+ Chon diode D1 va D2 loai 1N4007 . bien tré 10K cia cau Wien 1a
d(‘)ng chinh

+ Sir dung dao dong ky do, vé dang song tai diém A va diém B
+ Piéu chinh bién tro' sao cho séng ra c6 dang sin ]

+ Tinh bién d0 va tin sé dao dong theo ly thuyet va thue te.

+ 4+ + N+
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5. Béo c4o két qua thuc hanh

+ BA&o céo két qua do VOM

+ Béo c4o két qua do dao dong ky

+ Néu cong dung cua bién tré trong mach dao dong

Tié€u chi danh gia

« Hiéu duoc nguyén Iy va tinh toan duogc thong sé mach dién ciing nhu gia tri
linh kién trong cac mach ing dung co ban cia KDTT.

« Biét van dung mot cach phl hop cac tmg dung theo yéu cau thuc té.

* Thuc hién cac mach tmg dung.

+ |

)
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BAI 4
MACH NGUON
M3 bai: 18-4

Gioi thiéu
Bai hoc nay tap trung giéi thiéu vé dic tinh va céc ung dung dién hinh
thudng dung trong thuc té cta cac ho vi mach 6n ap 3 chan tir ho vi mach 6n
&p 3 chan cb dinh dén ho 6n ap 3 chan thay ddi duoc dién ap ra va mot vai Vi
mach 6n ap 3 chan song song.
Ngoai phan Iy thuyét dé tiép thu tot kién thirc con phai két hop véi phan
thuc hanh dé tao kha nang Ung dung thuc té cho hoc vién
Muc tiéu thue hién
e Hiéu duoc ciu tao va dic tinh dién cua cac loai vi mach 6n ap 3 chan thong
dung
e Biét duoc céc linh vuc tng dung va cac phuong phap ning cao tinh ning
cua cac bd ngudn nudi theo yéu cau,
e Thuc hién dugc cac mach wng dung vi mach 6n &p 3 chan

1. Mach ngudn ding IC 6n ap

Muc tiéu:

+ Biét duoc mot s loai IC On 4p thong dung

+ Hiéu duoc nguyén ly ngudn 6n ap chinh xac ding opamp
1.1 Mach ngudn dung IC 6n ap 78XX/79XX

Ho IC 6n 4p 3 chan dic biét thich hop cho cac yéu cau thiét ké cac bo
ngudn nho, on dinh hay cac 6n ap trén card. Cac IC 6n ap rat théng dung vi
kich thudc nho va ton it linh kién ngoai.

Str dung IC 6n 4p 3 chan thudng khong c6 van d& gi. Tuy nhién, ciing
can nén chl y dén mot s6 diém sau: Ngd ra cua cac IC 6n 4p thuong 1a mot
ting dém NPN (CC) va cac IC 6n ap am co tang ra 1a ting dém EC. Cau hinh
ting ra CC khong duogc ap dung cho cac on ap Am vi Céc transistor diéu khién
PNP kh6 ché tao bai cong nghé vi mach. Do d6 viéc thém tu thoat & ngd ra IC
6n ap dwong co thé khong can trong mét sé tmg dung.

Pb6i voi 6n ap duong nén dung tu thoat 0,33 uF & ngd vao va dé cai
thién dap tmg quéa do cua 6n ap c6 thé dung tu 0,1 uF 6 ngd ra, c4c tu ndy nén
dit cang gan chan IC cang tét.
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Hinh 4.2 On 4p 4m
Mach 6n 4p ding Diode Zener nhu trén c6 wu diém la don gian nhung
nhuoc diém 13 cho dong dién nho (< 20mA ). Dé c6 thé tao ra mot dién ap cb
dinh nhung cho dong dién manh hon nhiéu lan ngudi ta mic thém Transistor
dé khuyéch dai  vé dong nhu so d6 dudi day.

L ]
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« O mach trén dién ap tai diém A c6 thé thay d6i va con gon xoay chiéu nhung
dién ap tai diém B khong thay d6i va tuong ddi phang.

« Nguyén ly n ap : Thong qua dién tré R1 va Dz gim ¢ dinh dién ap chan B
cua Transistor Q1, gia st khi dién ap chan E dén Q1 giam => khi d6 dién ap
UBE tang => dong qua dén Q1 tang => lam dién ap chan E cua deén ting , va
nguoc lai ...

« Mach 6n ap trén don gian va hiéu qua nén duogc st dung rat rong déi va nguoi
ta d4 san xuét cac loai IC ho LA78.. d¢ thay thé cho mach on &p trén, I1C
LA78.. ¢6 so 36 mach nhu phﬁn mach c6 mau xanh cta so do trén.
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INPUT — | ‘-— QUTPUT
2 t
e GROUND
55
IC 6n 8p ho LAZS.. IC én dp LA7805
. LA7805 IC 6n 4p 5V
. LA7808 IC 6n 4p 8V
. LA7809 IC 6n 4p 9V
. LA7812 IC 6n ap 12V

Luu Y : Ho IC78.. chi cho dong tiéu thu khoang 1A tré xudng, khi rap IC
trong mach thi U in > Uout tir 3 dén 5V khi d6 IC méi phat huy tac dung.
IC 6n ap ho 78.. dugc dung rong rdi trong cac bo ngudn , nhu Bo ngudn cua
dau VCD, trong Ti vi mau, trong may tinh v v...

8V
P LA 7805
> S
BE c1 | | +5 Y
D1-D4
220V AC
—
> 12V
> 3
"4—‘ 'c2
-
D5-D8

1.2 Ho 78xx/79xx
Ho 78xx 1a ho IC 3 chéan 6n ap duong trong d6 xx 1a gia tri dién ap ra. Trong
khi d6 ho 79xx 14 ho IC 6n 4p am.
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Céc IC nay duoc san xuit boi nhidu hang khac nhau. Vi du: pA7805, MC7805,
AN7805, uPC7805, NJM7805, TA7805AP, HA17805...
Ty theo dong dién ngd ra, IC con dugc thém céc ky tu twong tng dé nhan

dang.

VD:

78LXX : Dong dién ra 1a 100 mA
78xX Dong diénralal A

T8HxX : Dong diénrala5 A

Ho LM340-xx tuong duong vdi 78xx va LM320-xx tuwong duong véi
79xx. Ho LM340 va LM320 con c6 thém céc ky tu dé chi hinh dang vo nhu:
LM340-xxH, -xxK, -xxT hay LM340H-xx, LM340K-xx, LM340T-xx v&i H
la vo T)-5, K vo T)-3 va T 1a dang vo TO- 220. Sau day 1a mot s6 tmg dung
tiéu biéu:
1.2.1 Nang dién 4p ra cia IC 6n ap 3 chan c6 dinh
Céc IC 6n 4p nhu 7805 va 7905 cé thé cho ra dién ap cao hon néu ghép thém
hai dién tré nhu & hinh 4.3 véi tri s nhu sau:
R1 =Vr/0,02
R2 = VB/0,0025
Trong d6 Vr la dién ap danh dinh ctia IC (Vr ctia 7805 1a 5 V) va VB = Vo -
Vr

Vi du:
V., V, R, R,
6V 5V 220 O 390
o9V 5V 220 150 Q
13,8V 12V 560 O 68 Q
18V 15V 680 Q 120 Q

D¢ chinh dugc dién 4p co thé thay R2 bang mot bién trd
ul
FBAX
vi i w 1B Vo

GND
o R1
! !QE

GND

Hinh 4.3 Nang dién 4p ra cua IC 6n ap
1.2.2 Nang dong dién ra ciia IC 6n ap
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Bing cach thém transistor cong suit PNP vao IC 6n ap duong c6 thé
nang dong dién ra 16n hon dong dinh murc cua IC nhu so d6 & hinh 4.4 c6 thé
cap dugc dong I6n hon 4 A véi transistor ¢4 gin thém cénh téa nhiét. Tuong
tir c6 thé ap dung cho IC 6n ap 4m Véi transistor cdng suit 1 loai NPN

&1
ZNZ2985
+U1 L 3 +U0
k. i
=31 SBAK
Huy w B
3,31 M BGND
- M -
T TC2
8,33 uf 8,1 uF

GND
Hinh 4.4 Nang dong dién ra cta 6n ap
2. Cac mach wng dung
2.1 Ngudn 6n dinh dong &p

Nhiéu 6n 4p dugc trang bi cac mach gigi han dong dé bao vé phan tir
diéu khién khi qua tai . Mic du tai c6 thé bj ngan mach nhung dong s& bi gisi
han tai mot gia tri dat truede. That ra mach ndy hoat dong nhu mot mach on dinh
dong dién.

Op-amp khong hoat dong khi mach & ché d6 6n ap, c6 thé xem LM317K
nhu mot transistor NPN, khi d6 chan VIN trd thanh collector, VOUT la emitter
va chan ADJ la cuc base va LM317K ¢6 chirc ning lai transistor diéu khién
MJ4502.

Viéc gioi han dong tu dong xay ra khi sut ap do dong tai trén dién tro
ldy mau R3 du dé chuyén trang thai ciia op-amp LM301A, op-amp nay lam
viéc nhu mot mach so sanh dién ap, luc nay D1 va D2 phén cuc thuan va dong
vao cuc nén ctia LM317K giam da dé duy tri op-amp & trang thai khoa. Gia tri
dong gisi han duoc diéu chinh bang R2. Diode D3 sang khi mach 1am viéc ¢
ché do dong hang, tu ra C3 10 pF 12 ty tantal
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] N
R3
250K LQ\& H]a_z
R 1,2U..38U

R4
&8a

1
cs
I leuF

MND

uz
LH3a1H

@,

oL
1H457

GHD ]

GHD
Hinh 4.5: Ngudn 6n dinh dong &p

2.2 Nguon 6n ap chinh xac

Trong céc phong thi nghiém dién tir thuong can c6 mot ngudn dién ap
chuin chinh xé4c dé chinh lai thang do cho cac thiét bi. Loai pin chuin Weston
c6 dién ap chinh xac 1,018 V thuong dugc dung lam dién ap chudn cho yéu cu
nay. Tuy nhién, loai pin ndy lai c6 tré khang ra tir 1 dén 2 KQ va chinh diéu
d6 nén khong thé dung ching 1am dién ap chuén tai nhimg dong ra vuot qua 1
uA. Hinh 4.5 gi6i thiéu mot so d6 loai bo duoc khuyét diém cia pin Weston
va cho phép ding n6 1am dién ap chuin ¢ cac dong ra Ién dén vai mA.

WESTON
1,8180 =

Rl purtpur
18K {,p1g v

Hinh 4.5 Ngudn 4p chinh xac
B6 KDPTT trong so dd 1a mach theo dién ap c6 d6 loi bang 1, trong do
pin Weston dugc ndi tryc tiép voi dau vao khong dao , vi tro khang vao cia
KDTT rit cao chi nhian dong khoang 0,03 mA tir pin Weston nhung lai ¢0 tro
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khéng ra gan bang 0 va cd thé cip dong ra trén 5 mA. Nhu viy mach ndy c6
dién ap dau ra chinh xac 1,018 V va dong ra trén 5 mA.

Néu cin c6 thé thém mot mach ting cudng cong suit (ting dém CC) dé
tang kha ning cip dong ctia mach (h 4.6 ). Luu y 12 tiép giap nén-phat ciia mach
CC dugc ghép ndi tiép vai vong hodi tiép am nén tiép giap ndy khong anh
huong dén dién ap ra cua mach. Ca hai mach déu co bién tré 10 KQ chinh dién
ap offset. Pay 1a bién phap dé bao dam muc do dong nhit that tét giita cac
dién ap vao va ra. Cach chinh don gian la xoay con truot sao cho dién ap gitia
dau vao khong dao véi dau ra bang 0 khi d& c6 ngudn pin Weston. Néu chip
nhn sai s6 dién ap ra vai mV thi khdng can bién tré nay.

2.3 Ngudn 4ap chinh xac c¢6 diu ra ting cwong

U

1K OUTPUT
1,218 U

Hinh 4.6 Ngudn ap chinh xac c6 dau ra ting cudng
Thong thudng cac mach hinh 4.5 va 4.6 c6 thé bo trong mot hop nho
gom ca ngudn pin cip dién +9 V va c6 cdng tic ON/OFF dung dé néi ngudn
+9 V cho KDTT nhung pin Weston dat ¢ ngoai hop. Trong truong hop nay
khéng nén néi pin Weston véi mach trude khi bat cong tic

+18uy

ol
ZNI7R4

oUTPUT

i e %yau 73
Tl@ur 12K @..12u

Hinh 4.7 Bo ngudn thay doi dugc dién ap
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Béng nhiéu cach khéac nhau, c6 thé dung KDTT dé thuc hién cac bd
nguon cong suét chinh dugc chét luong cao. Mot mach don gian duoc trinh bay
& hinh 4.7. Mach nay c6 dién ap ra chinh dugc tir 0 V dén 12 V véi dong Ién
nhat khoang 50 mA. Nguyén tic 1am viéc ctia mach rt don gian: ZD1 1a diode
zener duogc cap dién tir ngudn duong qua dién tré R1. Trén diode zener c6 dién
&p chuan 12 V vd mot phan dién ap ndy dugce dwa vao KDTT nho bién tré R2.
Dau ra cua bién tré chinh duoc tir 0 V dén 12 V va dua vao dau vao khéng dao
, KDTT dugc rap theo kiéu mach dém c6 d6 loi bang 1, Q1 1a ting ting cudng
dong dién ra. Nhu vy, ap ra ciia mach ndy bang dién ap tai dau vao khong dao
va do d6 chinh duoc tir 0 V dén 12 V. Chu ¥ mach nay ding mét ngudn duong
+18 V va mot ngudn am -9 V.

Hinh 4.8 chi ra m§t phuong phap khac. Pién ap ra chinh dugc tur +3 V
dén +15 V voi dong 16n nhat khoang 50 mA. Mic di mach ndy khong thé
chinh xudng 0 V nhung ¢6 wu diém 1a chi ding mét ngudn duong +18 V.

. . 18U
R1
Z, 7K
RZ
r— 3 2N37R4
3, 9K
C1 =
Z01 4 1uF
Eg &, 8l e=
R3
2, 7% QUTRUT
3..15U

RS
SET 15U mawx 10K

Hinh 4.8

Nguyeén tic hoat dong cta mach nay phirc tap hon mach hinh 4.7 : ZD1
1a diodezener 6,8 V dugc cAp dong tir ngudn duong qua R1. Piu ra cta zener
duoc dua dén mot mach phén ap ¢d dinh R2-R3 va cho ra mot dién ap chuin
¢6 dinh khoang 3 V & dau vao khong dao cia KDTT, b KDTT duoc méc theo
so @6 mach khuéch dai DC khdng dao ¢ d6 loi thay doi duoc. Q1 12 mach
tang cudong dong dién CC ghép ndi tiép v6i dau ra cua KDTT va do loi duoc
xéac dinh boi cau phan ap R4-R5 méc giita dau ra emitter véi dat.

Khi con truot ciia bién tré nam & vi tri emitter cua Q1, liic ndy hoi tiép
am 1a 100% va do loi 13 don vi, mach khuéch dai trg thanh mach theo dién ap
va ¢ dién ap dau ra 12 3 V tic 12 bang dién ap chuan ¢ dau vao khong dao .
Khi con truot & tai diém ndi gita R4- R5, hé sb hoi tiép 4m cta mach giam
xubng va d6 lgi cua mach khoang 5 lan nghia 13 dién ap ra 12 15 V véi dong
ra 1én dén 50 mA. Vi ciu phan ap R4-R5 xac dinh d6 loi duoc Iy truc tiép tir
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dau ra , dién ap ra ciia mach ndy kha 6n dinh va hau nhu khong bi anh huéng
bai dong tai .

C6 thé cai tién mach hinh 4.8 bang cach cap dong cho diode zener tir
mot ngudn da tuong dbi 6n dinh va nhu thé s& ning cao divoc do chinh xéac
cta dién ap chuan. Mot cai tién khac dé tang cuong kha niang kéo tai 1a thay
Q1 bang mot transistor cong suat Darlington.

2.4 B nguodn on dinh 3-30 V; 0-1 A

4@, . +45U)
23]
1K
RZ2 pa
IlelK 3, 9K
u—|:—4
w2
INIBSS
201 202 . .
SRR ] - Re
2, 7K 18K
a0
=  OUTRUT
1EBUF a3, 3sy
R7
478
RE
1K
SET 38U B

Hinh 4.9 Bo ngudn 6n dinh 3-30 V; 0-1 A

Hinh 4.9 cho thiy mot mach thyc té bao gdm 3 cai tién: Mach c6 kha
niang cap dién ap ra thay d6i tir 3 V dén 30 V véi dong 1én dén 1 A.Ngudn cung
Céip cho mach tir 40 V dén 45 V chua 6n dinh, dién ap nay duogc duatryc tiép
dén cuc thu cia Q1 va Q2 nhung lai gian tiép cung cap cho KPTT qua R1 va
diode zener ZD1.

Diénapra33 Vda on dinh cua diode ZD1 cling dugc dung dé tao ra dién
&p chuan ZD2 va do d6 tao ra dugc mot dién ap chuan 3 V c6 d6 6n dinh rat
Cao.
Cap Darlington Q1-Q2 miac ndi tiép voi dau ra cia KDTT, va to hop transistor
tao thanh mach khuéch dai DC khéng dao c6 d6 lgi thay d6i dwge nhd cau
phan 4p R6-R7- RS, d6 loi thay doi duoc tir 1 dén 10 1an, do d6 dién 4p ra thay
d6i tir 3 V dén 30 V voi dong ra dén 1 A rat 6n dinh.

Khuyét diém ctua mach hinh 4.9 1a khong c6 bao vé ngan mach, do do
mach c6 thé hu hong néu dau ra ngan mach. C6 thé giai quyét bang cach ghép
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ndi tiép véi dau ra mot cau chi nhung an toan hon 1a dung thém mot mach bao
V¢ nhu & so d6 hinh 4.10 .
2.5 Nguodn 6n ap 3 V- 30 V c6 han dong ngd ra

Vé co ban hinh 4.10 ciing giéng hinh 4.9 chi thém dién tré cAm bién
dong 0,6 Qghép ndi tiép v6i dau ra va transistor han dong Q3 ndi giira cuc
nén Q1 véi cuc phat Q2 .
Nguyeén tic hoat dong nhu sau: Q3 1a transistor silic s dan dién khi dién ap
thuan gitra nén-phat Ié6n hon 0,6 V, dién ap nay chinh la dién ap roi trén dién
tré 0,6 Q va d6 16n cta n6 phu thudc vao dong dién ra ctiia mach.
dong ra cia mach nho hon 1 A, dong nay chay qua R9 tao nén dién ap nhung
khong du dé Q3 dan, Q3 xem nhu hd mach va khong anh hudng gi dén hoat
dong ctia bd ngudn. Néu c6 ngan mach ngd ra, dong ra s& 16n hon 1 A, dién
ap roi trén R9 lic nay 16n hon 0,6 V, Q3 dan va lam ré mach dong cuc nén cia
Q1, dan dén Q1 va Q2 tit 1am cho dong ra giam xudng. Thuc té khi c6 ngin
mach xay ra dong ra tu dong dugc gidi han tai gia tri 1 A.

49..+45V
Rl
1K
o
R2 Ut 4
r]lBK E,SHK “J 4P NI
. " 5 RS 1K
2| 3 P
2N3055
N a3
2N3784
0 202 "
kv 25! zgﬂ,nl.- B4 8.6
2,7K []
R&
10k
-+
o o OUTPUT
188uF q 1
R7 3., 38y
478
R8
1K
SET 38U o o™
3 b R -

Hinh 4.10 Ngudn 6n ap 3 V- 30 V ¢6 han dong ngd ra
Ca 4 mach vira khao sat ¢ trén dau chi 1a don cuc, c6 nhiing trudng hop
yéu cau dau ra phai 1a dién ap 2 cuc (VD tao ngudn cép dién cho KDTT) riéng
biét. Thuong thi cdn hai ngudn bang nhau vé d¢ 16n nhung nguoc chiéu nhau
va 0 thé chinh bién do 2 ngudn cuing Ilc.
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+18U
1 R7 -Ua +Ua
&, 8K —i -
[ S =
U1 18% ay
—1 . 741P e U2
RZ 1K Aﬂ a3} 5 s 3l s 5
& 2 R& &8 2
FR3 2 y I:I 2
18K I 741P s
el 2N3PE4 18K = |eo Gz
o N ?g : 2N37B2
8, 6l c1
! EE 18uF T~ ,,_: i i:gul-'
c2 [1 RE u
RS 18uF , 7K
11K
-18U

Hinh 4.11 B¢ ngudn d6i xtmg 0-30 V

Mach hinh 4.11 ¢ 3 cuc ngd ra ky hiéu +Vo, 0, va—\Vo véi dong ra l6n
nhat 1a 50mA. Nguyén ly 1am viéc nhu sau: Diode zener ZD1 tao ra dién ap
chuan cb dinh 5,6 V tir ngudn cung cp +18 V, dién ap chuan nay dugc dua dén
mot cau phéan ap thay doi duoc R2-R3, tao ra dién ap tir 0- +5 V bang cach
chinh R3, dién ap nay dugc dua dén dau vao khdng dao cua ICI, IC nay két
hop vé6i transistor Q1 tao thanh mach khuéch dai  khong ddo x3, ddu ra cia
mach chinh 13 dau ra +Vo cua bd nguén. Nhu vay dién &p gitra cuc +Vo voi
cuc 0 c6 thé thay ddi tir 0 dén +15 V nhd R3 va dong ra 1én dén 50 mA. IC2 va
transistor Q2 tao thanh mach khuéch dai  dao c6 d6 loi bang 1 véi dién ap
vao 12 +Vo va ddu ra ctia mach naychinh 1a -Vo.

B6 ngudn hinh 4.11 chi ¢6 kha ning cip dong Ién nhéat 50 mA va khong
cO bao véqua tai . CO thé tang dong ra dén 1 A hodc cao hon bang cac cip
Darlington véi cuc tinh phi hop va ciing c6 thé thém vao cac mach giéi han
dong nhu da dé cap o trén.
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BAI 5
CAC VI MACH TUONG TU THONG DUNG
Ma bai: Mb 18-5

Gioi thiéu

Cong nghé vi mach ngdy cang phét trién nén: Mat do tich hop cao, 1am
viéc duoc voi dién ap va dong dién 1on...nhimg dic diém nay lam cho viéc
thiét ké mach dién dé dang va it linh kién hon, noii dung bai ndy s& gioi thiéu
mot vai loai vi mach dién hinh thuong dung trong thuc té, véi mdi vi mach cu
thé co kém theo cac bai thuc tip nham nang cao tay nghé cta hoc vién
Muc tiéu thwe hién
e Hiéu duogc ciu tric, dic tinh cta cac vi mach tuong tu phé bién.
e Giai thich dugc nguyén ly hoat dong va thuc hién dugc cac mach dién ung

dung

1. Vi Mach dinh thoi
Muc tiéu
+ Hiéu dugc nguyén ly vi mach dinh thoi IC555
+Nguyén ly mach khuéch dai cong suat am tan dung IC LA444
1.1 Vi mach IC 555
Ho vi mach LMS555/NES55/SAS555 ¢6 chitc nang tao thoi gian tri hodn
chinh xé&c va 6n dinh. Khi 1am viéc & ché d6 don 6n, thoi gian nay dugc xéac
dinh don gian bang mot dién trd va mot tu dién rap thém bén ngoai. O ché do
dao dong da hai, tan s6 va chu ky hoat dong (duty cycle) dugc diéu khién chinh
Xac boi hai dién tré va mot tu dién.
Dac tinh k¥ thuat:
« Kha ning cip dong ra cao (200 mA).
« Biéu khién dugc chu ky hoat dong.
« D¢ 6n dinh nhiét 0,005%/0C.
« Thoi gian tri hodn tir mS dén hang gio.
* Thoi gian chuyén mach toff < 2 pS.
Linh vuc Uimng dung:
* Tao thoi gian chuén.
* Dao dong tao xung.
* Tao thoi gian tri hodn.
« Piéu khién tuan tu theo thoi gian.
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C 8

1

COMPAR &

aToR R

+Vee

7
L

3 ¢ 6
OUTPUT g ciirn K @] conran THRESHOLD
T
4 L il = 5
RESET s INT) L CONTROL
VOLTAGE
_
LMbB55 Timer
Thong tin tng dung
Threshold Voltage Trigger Voltage RESET | Output | Discharging
Vth (pin 6) Vir (pin 2) (pin 4) (pin 3) Tr.
(pin7)
X X Low Low ON
Vth > 2Vee /3 Vth > 2Vee / 3 High Low ON
Vee/3<Vth<2Vec/3 | Vec/3 <Vih<2Vee/3 High - -
Vth <Vce /3 Vth <Vcc /3 High High OFF

Khi dat mot dién ap mirc thap vao chan RESET, ngd ra s& xubng mirc
thip bat chap dién ap ngudng ciing nhu dién ap kich, ngd ra cua 555 chi thay
d6i phu thudc vao hai dién ap ndy khi chan RESET & mirc cao.

Khi di¢n ap nguong lén hon 2Vee / 3 va ngd ra dang ¢ muc cao,
transistor xa s& dan dién ha dién ap ngudng xudng thap hon Vce / 3. Trong
khoang thoi gian ndy ngd ra 555 xudng murc thap. Tiép theo d6 néu dua dién
&p thap vao ngd kich, dién ap ngudng bing Vce / 3, transistor x4 tat, dién ap
ngudng ting 1én va diéu khién ngd ra 1én ma
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1.2 Ché d9 don 6n

a) So d6 mach don 6n

IV, Shavdiv

Frigger |

|

R0 1kid R =1k} C1=081uF, Vec=t)

b) Dang séng mach don 6n
Hinh 5.1 Mach don 6n 555
Hinh 5.1 1& mach don 6n ung dung vi mach 555 c6 chirc nang tao ra mot
xung ¢ dinh ngay tai thoi diém dién ap ngd vao kich thap hon Vee/3. Khi dién
ap kich dwa vao chan 2 thap hon Vee/3 vangd ra dang muc thap, FF bén trong
diéu khién transistor x4 tat dan dén ngd ra tro 1én mirc cao thong qua viéc cling
lic nap tu C1 va dat FF.
Pién ap trén ty C1 1a VCI tang dan theo quy luat hAm mii véi thoi hang
t = RA.C1 va dat dén gia tri 2Vcc/3 tai thoi diém td = 1,1RA.C1, thoi hang
cang 16n thi thoi gian dé dién ap trén tu bang 2Vee/3 cang kéo dai, do d6 bé
rong xung ra phu thugc vao RACL.
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Khi VC1 = 2Vcc/3, bo so sanh tai ngd vao kich sé xoa FF, transistor xa
ON, C1 phong dién va ngd ra xudng muc thap.

Can luu y 12 d@ cho mach hoat dong binh thudng, dién ap ngd vao kich
it nhat phai bang Vee/3 trude khi ngd ra cia 555 trd vé mirc thip, c6 nghia 1a
mac du viéc duy tri muc cao 6 ngd ra khong bi anh huong bdi xung kich trong
khoang thoi gian nay nhung cling s€ lam cho dang song ra khong dugc binh
thuong nhu trinh bay ¢ hinh 5.2

1V, 2hasdiy

JAEE ARG
T

R,=9.1kix R ~1k€, C1=0.01uF, Vee-5V

Hinh 5.2 Dang song khong binh thudng trong mach don 6n
1.3 Céc ché a9 dao dong da hai

+Vor,

0
e
Ra LRSI

1 1
EERB
1 -

=
N
N

= C1 om
LG L INNNN
O—1 =
<
a) So d6 mach b) quan hé gitra tin sé véi R vaC

IV My, Bl v

lel

Threshold

R, =TKE, R,=1K0% R =1KW, Cl=1uF, Ver=5V

c) Dang song mach dao dong
Hinh 5.3 Mach dao dong da hai 555
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Ché do nay duoc thuc hién béng cach thém dién tré RB vao so dd & hinh
5.1a va tré thanh so dd nhu trinh bay & hinh 5.2a trong d6 ngd vao dién ap
ngudng va dién ap kich duoc ndi chung lai véi nhau dé tao kha nang tu kich.
Khi ngd ra 555 ¢ mic cao, transistor Tr tit, dién ap VCI tang 1én véi thoi
hing (RA + RB).C.

Khi dién ap trén C1 ciing chinh 13 dién ap ngudng bang 2Vce/3, ngd ra
bo so sanh tai ngd vao kich 1én mirc cao din dén FF bi x6a va ngd ra 555
xudng thap. Lac ndy Tr dan, C1 phéng dién qua dién trd RB cho dén khi VC1
< Vce/3, ngd ra bo so sanh tai ngd vao kich 1én cao va ngd ra 555 cling 1én
mtic cao tro lai, Trtat va VC1 lai ting déan 1én.

Trong qua trinh hoat dong, trong khoang thoi gian ngd ra ¢ muc cao
cling chinh 1a giai doan VCI tang tir Vee/3 18n 2Vec/3 va khoang thoi gian ngd
ra & muc thap trong tng véi VC1 giam tir 2Vee/3 xudng Vee/3. Hinh 5.4 1a
so d6 twong dwong khi C1 nap dién.

+
Cl == Veli0-=Vcc/3

Hinh 5.4: so d6 tuong duong

Vo V0
C = £C (1)
17dt Ra ' Rp

. | ?r}?a'ml]
3@ (3
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Vi thoi gian mirc cao cua b dinh thoi (tH) 14 thoi gian can thiét dé
VCI1(t) dat dén gia tri 2Vee/3. Do do:

tH
Vc1(t} = %Vcc = VCC|:1 — % e_[(RA*fRB)mH 4)

t, = C1(Ra + Rg).IN2 = 0,693(Rs + Re).C1  (5)

Khi tu phong dién, ngd ra bo dinh thoi & muc thip, so d6 twong duong nhu sau

Ry
Wy
+ |
C1 2, (0)-2Veed = ? R,
dv
C1 1 .
C t v 0 (6)
17at 'R, Ry Cl
t
RTROCT
VC1“] %V e ATD (7)
cC

Khoang thoi gian ngd ra mirc thap (t.) bang véi khoang thoi gian dé
dién ap VCI(t) giam dén gia tri Vee/3.

1 Vee = 2 Vee. e_(RA*ruliD)C1 (8)
3 3

t = C1 (Rg+ Rp) In2 = 0,693 (Rs + Rp) C1 (9)

Thong thuong RB >> RD. Suy ra:
tL = 0,693 RB.C1 (10)
Do d6, chu ky cua tin hiéu dao dong 1a tong cua thdi gian nap voi thoi gian xa
cua ty Cl.
T=t+1=0,693 (Ra+ Rg) C1+ 0,693 RgC1=0,693 (Ra + 2Rg) C1
1 1,44

=T "R 2roLH (1
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1.4 Ché @9 chia tan sb

Bang cach thay d6i thoi gian tri hodn thich hop, mach don 6n c6 thé thuc
hién duoc chirc ning ctia mach chia tin s6 nhu trong hinh 5.4 1a dang séng cua
mot mach chia 3 . Tan sé xung vao bang 3 1an tan sb xung ra.

IVASWY, 3600/l
Trigeer
| |
Outpw
Y Theeshold | |_A —

R,=9.1k$2, R, =1kE2, C1=0.01uF, VcewsV

Hinh 5.4 Dang séng mach chia tan s6

1.5 Ché @9 diéu ché do rong xung

Dang xung ra ctia bo dinh thoi c¢6 thé thay ddi bang cach diéu ché dién
ap diéu khién tai chan 5 su thay ddi 4p chuan cua cac bo so sanh bén trong.
Hinh 5.5 trinh bay mot mach diéu ché bé rong xung.

Khi cac xung kich dugc dua lién tuc vao mach don on, bé rdng xung ra
ctia 555 s& bi diéu ché theo dién ap dit tai ngd diéu khién, dién ap ndy c6 thé
hinh sin hodac cac dang khac, hinh 5.5b trinh bay cac dang song nhan duogc.

TV, il

R =9.1k0} R =1kl Cl=08luF, Vee-sV

a) So dd mach dién b) Dang song nhan duogc
Hinh 5.5 Ché d6 diéu ché bé rong xung
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1.6 Piéu ché vi tri xung

Néu dién ap diéu ché dugc dua vao ngd diéu khién trong khi b dinh
thoi 1am viéc ¢ ché do dao dong da hai nhu trong hinh 5.6 thi 555 s& ¢6 chuc
ning diéu ché vi tri xung. Trong ché d6 ndy, &p chuin cta cac bd so sanh bén
trong duoc didu ché va dan dén 1am thay doi xung ra tuong Gng.

Hinh 5.6b cho thay tin hiéu diéu ché c6 dang sin vi tri xung ra thay doi
twrong unga, Tuy nhién, dién ap diéu ché c6 thé co dang bt ky.

+Voeo

TV, 100y

Outpur
preeere

R\ 3.9k0, R' ko, Rl 1K, CI=0.01uF, VeesY

a) So dd mach dién b) Dang song nhan duoc
Hinh 5.6 Diéu ché vi tri xung

1.7 Tao xung doc tuyén tinh

3R2

RES4TRO, R2<100M0, R <2,7RE, R “IRG, C1-01uF, VeeesY

Hinh 5.7 Mach tao dién 4p tuyén tinh
Ngudn dong trén so do gdm cé: Transistor PNP Q1, R1, R2 va RE

_ Vec— Ve
Re

(12)

le

Ve =Vee+ Vee (13)

R1+R2
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2. Vi mach cong suit am tan

2.1 Mach khuéch dai cong suit 4am tin ding IC LA4440

LLA4440 do hang SANYO san xuat 14 mot vi mach khuéch dai  am thanh cong
suit trung binh dugc tmg dung phd bién trong linh vyc dién tir gia dung, dic
tinh duoc tom tit nhu sau:

« Hoat dong duogc & hai ché d6: Stereo 2 kénh riéng biét 2x6 W (dual

mode) hoic kiéu mach cau (bridge) mono 19 W

« S linh kién thém bén ngoai rat it.

« Nhiéu Ilic mé may nho va kha ning cén bang tt.

* Loc gon song tbt: 46 dB.

« Nhidu xuyén kénh thap.

« Nhiéu noi bo thip: Rg = 0.

* Do méo phi tuyén thap trén toan bo dai tan tir thap dén cao.

* D& thiét ké giai nhiét.

« C6 chirc nang tit 4m thanh cai sén .

C6 kha ning bao vé: Qua nhiét, qua ap, bao vé dién ap dinh, bao vé ngan mach
cac chan ra.

So d6 khoi

™2 O—~
l"'F

%
Hinh 5.8 So dd khdi LA4440

2.2 Mach iwng dung L.A4440
Mach ung dung 1
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(o]
6.3V 2
7 4
2
INPUTY
3
1;— LAGLLLO
(VG=51.5 dB)
o—4'_
o—S1_
INPUT2
7 5 [] '
c2 + v L
:Z# gsg@' (Polyester
£ilm capacitor)
Hinh 5.9 Mach khuéch dai stereo
Mach Ung dung 2

5 b
U, ‘ +cs
. ! % ___ (1 WU

7 U SPOIY““' film W‘dm)
v u l “y
R6 A
@ &if
LAGL4D .
(vo=5748) "o L]"
w e A

‘H
+n%
s i ) <t .I.
) o §ap (Polyester £i1n

] capacitor)
B R

Hinh 5.10

Mach ung dung 3
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47
63
+
B [ mr
?
N 2|
ot
ol
| LAGLL4O
Muting 4| (vG=51.5 dB)
i
7 |s !9 ¢ ,
) c2 +C9 (Polyester filmcapacitor)
-
0 7, R2
Qﬂﬁcﬂ‘_‘_ ‘“M I’% X
J; RS

Hinh 5.11

Churc nang cac linh kién ngoai

C1(C2)

Tu hoi tiép: xéac dinh giéi han tan sb thép cua mach, thoi gian khéi

dong s€ bi cham lai khi tang gia tri tu

C3 (C4)
C5 (C6)
C7 (C8)
khuéch dai
C9

muting

R1 (R2)
R3 (R4)
khuéch dai
R5

C10

cau 2

C11

R6 (R7)
on

Tu tang cudng, tin sb thap o ngd ra giam khi giam gia tri tu

Tu triét dao dong, nén dung ty co dic tinh nhiét va tan sb tot.

Tu ngd ra, anh huong dén gidi han tan sé thap. Trong so dd
cau hai ty nay duoc ghép néi tiép véi nhau.

Chte nang loc gon song, con duge dung dé tao thoi hing cho mach

Di¢n trd loc dao dong tu kich

Pién tré ngd vao dao , dung dé diéu chinh do loi trong so dd
cau 1

Chinh thoi gian khoi dong trong so do khuéch dai  cau 2

Tu chéng dao dong cho mach chinh d6 loi trong so dd khuéch dai

Tu loc nguén
Puoc dung trong so do khuéch dai cau dé tang toc do xa dién va

dinh dap trng ngo ra
Diéu chinh do loi trong so do stereo
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-l Ryp=5022 (typ), R=20kE2 (typ)
aw»'«/ - At Ryp'=0 (recommended VG)
, —O— -~ DR !
R 3, — I VG=20log = (dB)
=z o1 1 Rnr
wr ch 2 In case of using Rng’
- __Rf__
R
— NE . VG=20log Rer Rer (dB)
A ¥
¢z o
Diéu chinh d¢ lgi trong so dd cau 1
{noninverting
T~ of |
@——F

Y ”;@' (inverting)| tl“‘-
ch 2

Tm
| ’Ecz 7%:‘

Trong so dd cho thay kénh 1 12 mach khuéch dai khong dao va kénh 2 1a mach
khuéch dai dao . Tin hiéu ra cua khuéch dai khéng dao qua cau phan 4p R3-
R4 dua dén dau vao cua khuéch dai dao

Vi hé s6 R4/R3 va hé sé khuéch dai  (Rf / R4+RNF) duoch cb dinh va bing
nhau nén tin hiéu ra cta 2 mach khuéch dai & chan 12 va 10 co bién d¢ bang
nhau va Iéch pha nhau 1800 nén d6 loi dién ap toan mach tang 1én 6 dB va
duoc tinh nhu sau:

Ve = 20log - + 6 dB

RnF
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Trong trudng hop can giam d6 loi c6 thé thém mot dién tré vao mach khuéch
dai khéng dao va cong thirc tro thanh

R . 6dB

nF + RN

Ve = 20log

Dbicu chinh d6 lgi trong so d6 cau 2

(noninvarting)l
e 1

7
2)

L
|g®7

——

A

™
Rs

@ ) -.,...@-_‘_1
—=c0

,,E@_ (inverting) [] AL
eh 2 s
P Y

Ve = 20log— N dB

RnF + Rue

V&i : (Ryr + Rue) << R5
Tir cong thire trén cho thip viéc thém dién tré RNF’ s& lam giam d¢ loi trong
ca hai ché d6 khuéch dai stereo va cau.

Ché do tit Am thanh

Hinh 5.12 Mach muting
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BV =VysVee
nénchon Vy=9V
Arr =40 dB (Rg =600 Q)

Dong vao 10 dugc tinh nhu sau:
Vm — Vee

" Ro

Tang hé s6 suy giam 18n 55 dB bang cach ndi tiép mot dién tro 5,6 KQ véi
ngd vao. Mot diém can luu y 13 tu ngd vao CO c6 thé giy ra nhidu khi &p
dung tin hiéu AC muting. Tang gia tri RO-CO s€ lam giam hién tugng nay.
Trong truong hop IC ngat hodn toan, chan 5 ndi GND, tin hiéu diéu khién DC
c6 hiéu luc va hé s6 Gy giam tro thanh oo

lo

—— ] SJ Stereo + 200<R <1000
. " Bridge No.I : 200<R<10002
l Vu Bridge No. 2 : 02<R<500Q
j r

General-purpose switch Transistor switch

Dién ap cac chan (volf)

Chan | 1 2 3 4 5 ] i 8 9 10 11 12 13 14
, AC CH2 CH1

Chirc | CH1 | CH1 | Pre . CH2 | CH2 CH2 | CH2 CH1 | CH1

< Audio | DC Power VCC Power
ning | NF | NF | GND Muting IN NF GND BS | OUT QUT | BS GND
Dién

ap 14 | 003 0 0 13 (003 | 14 0 19| 68 | 132 | 68 | 119 0
Tinh

3. Vi mach tao ham

XR-2206 14 vi mach chuyén dung duogc ché tao dé phuc vu cac yéu cau
tao dao dong v6i cac dang song thong dung nhu: Sin, vudng, tuyén tinh... co
d6 6n dinh va chinh xac rat cao. Xung ra c6 thé duoc diéu ché bién do ciing
nhu tan s6 boi dién ap dwa vao tir bén ngoai, dai tan sd hoat dong tir 0,01 Hz
dén trén 1 MHz.
Mach dién phU hop Vi cac ing dung truyén thong, thiét bi do va cac may tao
séng sin, AM, FM hoic FSK, tan sb dao dong co thé quét tuyén tinh véi hé sb
2000:1 boi dién ap ngoai trong khi van duy tri duoc do bién dang thap.
TOm tat dac tinh ky thuat
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« Do bién dang song sin thép, 0,5%, typ
e On dinh nhiét do cao, 20ppm/0C, typ
« Dai quét tan rong, 2000: 1, typ.

« Anh huéng ngudn nudi thip, 0,01%/V, typ.

« Biéu ché bién d6 tuyén tinh.
« Piéu khién FSK tuong thich TTL.
« Dai ngudn nudi rong, 10 V dén 26 V.

« Thay d6i dugc bé rong xung, 1% dén 99%.

Linh vyc ung dung
* Tao song.

* Tao song quét.

* May phat AM, FM.
« Bién d6i V/F.

» May phat FSK.

* VVong khda pha

Ve GND  BIAS

— T O—
Timin?
Capacifor

@ @ SYNCO

- TCE@

— ™ O—
Timing

Resistors Cumrent

| TR2 . Switches
Fski (B ———

k1 u‘ljii lier
nd Sina 1
Shaper : SIS

amst (3
wavear (2

wavea2 ({2}

symat ({2}
syme (5

Hinh 5.13 So do khdi XR-2206

AMSI [T )] SYMA2
sto & ] SYMAT
Mo [G 1l WAVEA2
Vee [ 3] WAVEA1
1C1 [5) 12| GND
Tc2 [6] 1] synco
TR1 ] BIAS
TR2 [ 7] FSKI

16 Lead PDIP, CDIP (0.300")

AMSI 1 SYMA2
STO 2 SYMA1
MO 3 WAVEA2
Vee 4 WAVEA1
TC1 3 GND
TC2 6 SYNCO
TR1 7 BIAS
8

FSKI

16 Lead SOIC (Jedec, 0.300")

Hinh 5.14 So dd chan XR-2206
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Chtrc nang cac chanra

Chan | Ky hiéu Kiéu | Mo ta
1 AMSI I Ngé vao diéu bién
2 STO ] Ngé ra sin hodc tam giac
3 MO 0] Ngd ra da hop
4 VCC Nguén nudi (+)
5 TC1 I Ng6 vao tu dinh thoi
6 TC2 I Ngé vao tu dinh thoi
7 TR1 0 Ng6 ra dién tré dinh thdi 1
8 TR2 0 Ngo ra dién tré dinh thdi 2
9 FSKI I Ngé vac FSK
10 BIAS 0 Dién ap tham chiéu ndi
11 SYNCO O | Ngb ra ddng bé open collector can 1 dién tr& kéo Ién
12 [ GND Dét
13 WAVEA1 I Ngd vao chinh dang séng 1
14 WAVEA?2 I Ngé vao chinh dang séng 2
15 SYMA1 I Ngb vao chinh bé réng xung 1
16 SYMAZ2 I Ngb vao chinh bé réng xung 2

M@ ta cau tric XR-2206

XR-2206 gdom bdn khéi chirc ning: Khdi dao dong diéu khién bang dién ap
(VCO), khéi stra dang sin va nhan analog, khdi khuéch dai  dém d6 lgi don vi
va mét tap hop cac chuyén mach dong dién.

Tan s6 ngd ra cia VCO ti 1é voi dong dién ngd vao, dong dién nay duoc xac
dinh boi dién trg dinh thoi ndi tir cac ngd vao dinh thoi xudng GND. Do ¢
hai chan vao dinh thoi nén c6 thé tao ra dugc hai tan s riéng biét cho tng dung
méy phat FSK bang cach xir dung ngd vao diéu khién FSK, tin hiéu nay diéu
khién chuyén mach dé chon mot trong cac dién tré dinh thoi va dwa nd vao
mach VCO.

Veo
[
uF
-
4
1 Symrnetry Adjust
* 5 Y.
i —l—C rﬂzg 15 ESKi | 54 = Open For Triangle
T ve Sina =Closad For Sinawave
6 Shaper
‘ THD Aﬂ]ust
FSK Input > 3
npt 7~ R1 7 Triangk Or
A Current S ‘.'\..‘av
E:R.?- 8| | switches ! Ine a
hal ” . ’ Square Wave
™~ Qutput
XR-2206
10K

Vec

51K 51K

Hinh 5.15 Mach thtr co ban
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Ve
Q
1uF
-
4
1 16
5 ¥
- Mutt. S4 Closed For Sinewave
J‘C o) And 15
T Sine 14
6 *| | Shaper S,
A7l | Currant l NG .
W/ . 2 » Trangle Or
R 1K ,8..- Suchas y \ Sine Wave Output
L 1" o/ Square Wave
= H/—/ | N Qutput
1012 XR-2206
R %; UL
= 10K
+
:E 1uF
= Vee

Vee

5.1K 51K

Hinh 5.16 May phat sin khong c6 chinh ngoai

Vee

.'l"th
4

Symmetry Adjust

] 16
¥ m L0 |
1 c And 15 8 Closed For Sinewave
F= RC T Sine ]
Shaper Sy R
13 o A

A 2 » Triangle Or
N Sine Wave Output
. ! ¢ Square Wave
" N—— ™ Output
R

e | XR-2206 Ealy B

10K
+
2 uF :

Vee

Vee

51K 5.1K

Hinh 5.17 May phat sin véi do bién dang thap nhat



= 1uF

4

1 —————

L a8

) I Mut. J5

>2VJ- Fq -|- o v g:‘l 14

«avd R 6 =| | shaper 3 200

g ‘V"

FSK Input =

han Ry, 7 Current 2 ,

[ A§5. 8| | Switches ) 4 FSK Output

v J1

F1=1R1C

F2=1R2C 1012 [3 o XR-2206

+ e 50?(

T wF ::“"—_L

- +

) I 10uF

|

V (d

TR sk

Hinh 5.18 May phéat FSK song sin

Ve

L_I_ o[ g

+"F f ‘c[n,—.n;

1 4 R

- 5 x16 Duty Cycle = & 4 z

1 Mult.

==c And %15

6 Sine %14

|| Shaper

9 %13

ARLA 711 Current L 2

¢ 28] Switches B}——(Sawtooth Output
= ! Pulse Output
- Ul

10¢12 3. XR2206

R 3 24}( 51

: 1uF . Ver
10uF
Y
CETTTEAK T sAK

Hinh 5.19 May phat xung vudng va rang cua
Frequency — Shift keying

Vi mach XR-2206 c6 thé 1am viéc véi hai dién trd dinh thoi riéng biét
R1va R2 néi vao cac chan 7 va 8 nhu trong so d6 5.18. Ty theo cuc tinh cua
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tin hiéu logic tai chan 9 ma maot trong hai dién tré s& duoc tac dong: Néu chan
9 hd mach hodc dugc ndi dén dién ap >2 V thi chi co R1 tac dong, va néu dién
&p tai chan ndy < 1 V thi chi c6 R2 duoc tac dong. Do d6, tan s ra bj khoa giira
hai muac f1 va f2

fl=1/R1Cf2=1/R2C

Khi hoat dong véi ngudn dbi ximg thi dién ap tai chan 9 s& dugc tham
chiéu v6i Diéu khién mirc DC & ngd ra

Mtc DC ¢ ngd ra (chan 2) gan bang v6i mic DC tai chan 3. Trong cac
so dd hinh 5.16, 5.17 va 5.18, dién 4p tai chan 3 la phdn nira dién ap gitra V+
véi GND nén muc DC ra =~ V+/ 2.

May phét sin khong c6 diéu chinh ngodi

Hinh 5.16 trinh bay mach tao song sin ding XR-2206, tan s dugc thay
d6i bangbién tré R1 tai chan 7, bién do ra cyc dai  16n hon V+ /2 véi do méo
< 2,5%.

So d6 nay c6 thé thay d6i dé hoat dong véi ngudn nudi ddi ximg bang
cach ndi tat ca cac diém GND véi V- va R3 duge ndi tryc tiép voi GND.
Thanh phan song hai ¢ ngd ra c6 thé giam dén -0,5% bing cach thém kha ning
chinh ngoai nhu ¢ hinh 5.17, bién tré RA chinh dang sin va RB tinh chinh sy
ddi xuing. Qua trinh chinh dugc thyc hién nhu sau:

1. Bat RB vé vi tri gitra va chinh RA sao cho d6 méo nho nhat.

2. Giti nguyén RA, chinh RB sao cho d6 méo giam nho hon.

May phét song tam giac

So d6 ¢ hinh 5.16 va 5.17 ¢6 thé dugc bién d6i dé tao thanh mach phat song
hinh tam giac bang cach hd mach giita chan 13 va 14 (S1 ho). Bién do song
tam giac bang khoang hai lan séng sin.

May phéat FSK

Hinh 5.17 trinh bay so d6 mach phat FSK dang sin. Cac mic Mark va
Space c6 thé duoc chinh doc 1ap bang cach thay dbi cac dién tré dinh thoi R1
va R2, pha tin hiéu ra lién tuc trong sudt thoi gian chuyén tiép, tin hiéu khoa
duoc dua vao chan 9, mach diénco thé hoat dong voi nguén dbi xung béng
cach ndi diém GND xudng V-.

May phat xung vudng va rang cua

Hinh 5.18 1a so dd mach phét xung vudng va ring cua, & ché d6 nay ngd vao
FSK (chan 9) dugc ndi ngin mach véi ngd ra xung vudng (chan 11) va mach
tir diéu ché FSK gitta hai tAn s6 phan biét trong sudt thoi gian mirc cao va mirc
thip ctia xung ra, bé rong xung co thé thay doi tir 1% dén 99% boi R1 va R2,
gia tri cac dién trd nay nén chon trong khoang tir 1KQ dén 2 MQ.
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Nguyén ly hoat dong
Tan s dao dong f0 dugc xac dinh boi tu C bén ngoai ndi gitta chan 5 va 6 véi
mot trong hai dién tré dinh thoi ¢ chan 7 va chan 8.

fo = i Hz

RC

Thay dbi tan sé bang cach thay doi R va C, dé c6 dugc d6 6n dinh nhiét toi vu
nén chon 4KQ < R < 200 KQ va C tir 1000 pF dén 100 pF.
Diéu ché va quét tin sb
Tan s6 dao dong ti 18 voi tong dong dién dinh thoi IT chay tir chan 7 hodc 8

¢ 320I(mA)

C(u(u

Cac ngd VAo tai chan 7 va 8 ¢ noi trd thip va duoc phan cuc bén trong véi
dién ap +3 V, tan s bién thién tuyén tinh theo IT trong mot khoang dong dién
rong tir 1 mA dén 3mA, c6 thé thay doi tan sd bang cach thay d6i dién ap VC
dua vao chan dinh thoi dang tac dong nhu ¢ hinh 5.2

vV
- E

Hinh 5.20 So d6 tao tan s6 quét

g Ay
fo L 1+5[17ﬁ] Hz
RCl Rel 3))

Trong d6 VC tinh bang volt, d6 loi bién d6i p-tan K duoc tinh theo cong thirc

K — of :_0,32 oy
Ve Rc.C

Bién do tin hi¢u ra

Bién d0 tin hi¢u ra ti 1¢ nghich vé1 dién tro R3 ndi & chén 3. Trong ché
d6 sin, bién d6 ra khoang 60 mV dinh / 1 KQ, trong ché d6 tam giac gid tri ndy
14160 mV / 1 KQ.Vi du véi R3 =50 KQ thi bién d6 sin ¢ ngd ra gan bang 13
V
Pié¢u ché bién dd
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Bién do ra co thé duogc diéu ché bang cach dua 1 dién 4p DC va tin hiéu
diéu ché vao chan 1. tro khang chan ndy khoang 100 KQ. Bién do ra bién thién
tuyén tinh theo dién 4p tai chan 1, thanh phan DC phan cuc khoang 14 V (VCC
/ 2), tin hiéu ra dao pha va di qua diém 0, dic tinh ndy thich hop cho ting dung
FSK va diéu bién can bang. Dai dong cua diéu bién vao khoang 55 dB.

Cha y: Nén ding ngudn nuéi c6 do on ap tot khi diéu ché AM vi bién do
tin hiéu ra thay déi theo dién ap ngudn.

VR Vec 1 15V2 5 14 166 13 1 32

!@;11 | IL
i Y|

VR I Vee ‘_’ -
12 &
vﬁ%_i +—N' I:%nlj- VR =
I Reg.' |‘V1

Lg T v

4. Vi mach ghi — phat am tan

4.1 Giéi thiéu chung

Ho vi mach ISD2560 cung cip giai phap ghi-phat don chip chét luong cao tir
60 dén 120 gidy. Cac thanh phan tich hop trén chip bao gém mach dao dong,
khuéch dai micro, tu dong diéu chinh d6 loi, loc nhiéu, loc ngudn, khuéch dai
loa va mang luu trit mat do cao da cdp. Thém vao d6 ISD2500 két hop véi vi
diéu khién cho phép thuc hién cac ciu thong bao va dia chi phuc tap. Cac mau
ghi ghi duoc luu trit trong viing nhé khong mat di liéu trén chip. Tiéng néi va
am thanh duoc ghi truc tiép vao bo nhé dudi dang thong thuong dat chét lugng
cao va 6n dinh khi phat lai .
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| heralClock |—  Timing
MK O | thllll:ﬂ[ﬂl!l°
N

Sfole Ache || n
AN O lﬂm/ Artichasrg Flber Analog harscavars
ANACUT O— g 480K Col
- Nomoptle 5Pok Active
ve O g Mt Storoge Sroothng Fer
Ay —0 350+
NG s O
e O #— Gan Contol —0) 3=
(AGC)
[Prm'Cordtmng] [ Adass Buffons ] [ Divea Convol ]
00 0 0 0000000000 00QOO O
Veen Vaa Vi Voo AD AL AZ A3 A4 AE AL AV AR A FD OVF PR CEEOM  AUXN

Hinh 5.22 So d6 khéi 2560/75/90/120
4.2 Dac tinh
* Giai phap ghi-phat am thanh don gian
« Kha ning phat lai &m thanh tu nhién, chat luong cao
« Phat lai bang nut nhan hodc vi diéu khién tac dong theo canh hodc muc dién
ap
* Bon chip trong khoang 60, 75, 90 hoac 120 giay
« Cho phép nbi thac truc tiép dé tang thoi gian hoat dong
* C6 ché @6 giam ngudn (dong chd 1pA)
« Thong tin khéng mat khi tit ngudn (khong can ngudn dy phong)
« Kha ning dinh dia chi cho nhiéu thong bao
« Dit liéu ton tai trong vong 100 nam
« Cho phép ghi 100.000 lan
* Mach dao dong tich hgp trén chip
« Ngudn nudi don cuc +5
4.3 M0 ta chi tiét
4.3.1 Chét lwgng 4m thanh
Ho ISD2500 bao gém cac thiét bi duoc dé nghi tan sé 14y mau 1a 4.0, 5.3, 6.4
va 8KHz cho phép ngudi dung chon lira tly theo chit lugng 4m thanh. Tang
thoi gian hoat dong s& giam tan s6 ldy mau va bang thong
Mau 4m thanh duogc luu trit true tiép trén chip khdng sé hoa va két hop véi giai
phap nén khéc. Kha ning luu trir analog gilp qué trinh tai tao tiéng néi, am
nhac va hiéu ing 4m thanh rat ty nhién va chinh xac ma hau hét cac giai pohap
sb khong dat dugc
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4.3.2 Thoi gian hoat dong

Ho don chip ISD2500 cung cip céc thoi gian hoat dong 60, 75, 90 va 120 gidy
va

cho phép ghép néi thac véi nhau dé ting thoi gian nay

4.3.3 B) nhé EEPROM

Mot trong nhitng tién ich ciia cong nghé ghi am chip ISD’s 1a viéc Gng dung bo
nhé khong mat dit liéu dé luu trir thdng bao khi mat ngudn dén 100 nam, thém
vao d6 thiét bi con cho phép ghi lai trén 100.000 lan

4.3.4 Giao tiép véi vi diéu khién

Ngoai dic diém don gian va d& xa dung ho ISD2500 con bao gom tat ca cac
yéu

cau giao tiép V6i céc tng dung dung vi diéu khién. Cac duong dia chi va diéu
khién c6 thé két ndi voi vi didu khién dé thyc hién mot nhiém vu xac dinh
4.3.5 Lap trinh

Ho ISD2500 rét thich hop voi cac ing dung chi ¢ chirc nang phat lai , trong
d6 cac thong diép dugc tham chiéu boi cac nut nhan, céng tic hodc vi diéu
khién. Mdi khi thong di€p can thiét duoc tao ra, mot ban sao s& duoc phat ra
mot cach dé dang bang thiét bi 1ap trinh 1SD

1SD2560/75/90/120
AomMoC1 e 28 [ VceDp
AlMI ]2 27 [ PR
O le 2banaour  AZM2E3 26 [ XCLK
CE2 %:ﬁr&\:m AIM3IC]4 25 [ EOM
PD 3 =]
EOM 4 20 MCRrer  AMALTS 24 LI PD
XCLK =5 28 A MIC ASMS[] 6 23 cCe
PR 6 27 @ Veea A&Mb OVF
veeb o 7 26 5 5P— Mo 7 22 1 O
NC =8 18D2560/75/90/120 25 B NC A7TC]8 21 [ ANA OUT
mqn\:ﬂg::o gg:Nc ABC]9 20 3 ANA N
/MO = 10 = SP+
AIMI N 22 Vs A? 10 19 [ AGC
A2M2 12 21 [3Vssp AUXINCI N 18 [ MIC REF
ﬁimié 113 ’fg gﬁgxlN Vssp—] 12 17 3 MIC
ASMS 15 18 5 A8 Vssa[—13 16 [ Vcca
AGME 16 17 A7 P+]14 15 [ so-
32-PIN TSOP DIP/SOIC

Hinh 5.23 So dd chan ISD2560/75/90/120
4.4 Chu tao chan ra
Ngudn nudi (VCCA, VCCD)

Pé giam nhiéu, mach digital va analog trong ho ISD2500 ding c4c bus ngudn
riéng biét, cac dién ap nay dugc dan ra cac chan khac nhau va nén ndi dén
ngudn nudi cang gan cang tot. Thém vao d6 nén cach ly cac dién ap ndy voi vo
linh kién

GND (VSSA, VSSD)
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Ho ISD2500 c6 cac duong ndi dat digital va analog riéng biét. Cac chan nay
nén ndi dén ngudn nudi qua cac dudng cé tré khang thap riéng biét

Ngbé vao POWER DOWN (PD)

Khi khong thu hoac phat lai , chan PD nén dugc dua 1én mirc cao dé chuyén
sang

ché do cong suat thap. Khi xay ra tran, chan OVF xubng thap, PD nén dua lén
cao dé reset con tro dja chi vé vi tri ghi-phat dau tién. Ngoai ra, & ché d6 M6
chan PD con c6 chire nang khac s& duoc trinh bay ¢ phan sau

Ngd vao chon chip (CE)

Hoat dong ghi-phat dugc cho phép khi chan ndy ¢ murc thip. Cac ngd vao dia
chi va ngd vao P/R dugc chdt tai canh xubng cuia CE. Chan ndy con cé chirc
niang khac & ché do M6

Ngb vao PLAYBACK/RECORD (P/R)

Ngd vao nay duogc chdt boi canh Xuéng clia tin hiéu CE. Mtc cao chon ché
dophat lai  va murc théip chon ché d6 ghi. O ché do ghi cac ngd vao dia chi
cung cap dia chi bat dau va qué trinh ghi tiép tuc cho dén khi PD hoic CE 1én
mtc cao hodc xay ra tran ¢ nghia 1a bo nhd d& day. Khi két thuc thao tac ghi
bang PD hoic CE, mot diém danh ddu (EOM) s& duoc luu trix tal dja chi hién
hanh trong bo nhd. Trong qua trinh phét lai , cac ngd vao dia chi cung cép vi
tri dau tién va thiét bi s& phét lai cho dén khi gip diém danh diu. Thiét bj co
thé vuot qua diém danh diu trong mot ché d6 hoat dong hodc néu CE dugc giir
& muc thap trong ché do dia chi.

END-OF-MESSAGE / RUN OUTPUT (EOM)

Piém danh dau duoc ty dong thém vao tal vi tri két thic ciia mdi thong diép
khi ghi. Diém ndy van ton tal cho dén khi mét thong diép khac dugc ghi dé
lén. Ngd ra EOM xuéng mirc thip trong mot chu ky TEOM & cudl mdl thong
diép.

Ngoai ra, ho ISD2500 c6 mot mach do dién ap VCC bén trong dé bao dam tinh
todn ven cua thong diép khi VCC giam xubng 3,5 V. Trong truong hop nay,
EOM xudng mtc thap va thiét bi chi dugc cho phép & ché do phat lai

Khi thiét bi dugc cau hinh & ché d6 hoat dong M6 (ché do nit nhin), chan nay
s& cho ra tin hiéu RUN tac dong miic cao cho biét thiét bi dang ghi hodc phat.
Ngd ra nay cd thé diéu khién LED béo thiét bi dang hoat dong

OVERFLOW OUTPUT (OVF)

Ngd ra nay xudng mirc thap tal vi tri cudl ciia bd nhé bao cho biét thiét bi da
day vathong diép bi tran. Sau d6 ngd ra OVF tiép theo sau ngd vao CE cho
dén khi xuat hiénPD dat lai thiét bi. Chan ndy c6 thé duoc nbi thac nhiéu
ISD2500 lai v6i nhau dé tang thol gian hoat dong
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MICROPHONE INPUT (MIC)

Ngd vao nay din tin hiéu vao mach tién khuéch dai trong chip, mach AGC
bén trong diéu chinh d¢ loi cua mach khuéch dai  nay tir -15 dén 24 dB. Nén
két ndi xoaychiéu chan ndy voi micro bén ngoai qua mot tu dién ndi tiép, gia
tri cua tu két hop véi dién tro ngd vao 10 KQ tal day sé xac dinh gidi han tan
s6 thap ctia ISD2500

MICROPHONE REFERENCE INPUT (MIC REF)

Pay 1a ngd vao dao ctia mach tién khuéch dai  c6 chirc ning triét nhiéu hoic
nén tinhiéu dong pha khi két néi maot micro vi sai voi thiét bi

AUTOMTIC GAIN CONTROL INPUT (AGC)

Ngd vao AGC diéu chinh d6 lgi cua mach tién khuéch dai trong khi hoat
dong dé busu bién dong dién ap vao ciia micro. Machj AGC cho phép ghi toan
thang dal dong 4m thanh véi d6 bién dang thip nhat. Thol gian kich hoat duoc
xéac dinh bol hing sé thol gian gita ndi tro 5 KQ véi tu ngodi C2 ndi tir chan
AGC xubng masse analog VSSA. Thol gian “thoét ra” dugc xac dinh boi dién
tré ngodi R2 ndi song song véi tu C2 xudng masse analog VSSA. Trj s6 danh
dinh 470 KQ va 4,7 uF thich hgp cho hau hét cac truong hop ANALOG
OUTPUT (ANA OUT)

Day 1a chan ra cia mach tién khuéch dai , 36 lgi dién ap cua mach tién khuéch
dai dugc xac dinh bol dién ap tal chan AGC ANALOG INPUT (ANA IN)
Tin hiéu tai chan nay duoc ghi vao chip. Pbi véi cac ngd vao micro, chan
ANA OUT nén ndi ngang qua mot tu ngoai dén chan ANA IN. Gia tri tu két
hop voi nol tré 3 KQ ciia ngd ANA IN xac dinh gigi han tan s thap cua 4m
thanh, néu tin hiéu dua vao tir mot ngudn khac vai micro thi cé thé lién lac truc
tiép thong qua mot tu dién dén ngd vao ANA IN

EXTERNAL CLOCK INPUT (XCLK)

Tai ngd vao nay c6 mot mach kéo xubng bén trong. Ho ISD2500 dugc ché tao
V6i tan sé ndl cé dung sai +1% gia tri trung tam. Sau d6 tan s dugc duy tri
V6i bién dong £2,25 % trén toan dal nhiét do va dién ap 1am viéc. Xung dong
hd bén trong ¢ dung sai +5% trén toan dal nhiét do va dién ap cong nghiép.
Pé tang d6 chinh xac co thé kich xung dong hd vao chan XCLK theo bang sau

Thiét bi Téan sé lay mau | Téan sé dong hd
ISD2560 8 KHz 1024 KHz
ISD2575 6.4 KHz 819,2 KHz
ISD2590 5,3 KHz 682,7 KHz
ISD25120| 4 KHz 512 KHz

Hinh 5.24 Tan s6 lay mau va dong hd ngoai
Tan s6 dong hd d& nghi khong nén thay dbi bai vi cac mach loc d4 ¢d dinh.
Néu khdng dung nén ndi ngd vao XCLK xuéng GND
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SPEAKER OUTPUT (SP+/SP-)

T4t ca céc thiét bi trong ho ISD2500 déu c6 tich hop mach diéu khién loa vi
sai vi cOng suat 50 mW 16 Q tir ngd vao AUX IN (12,2 mW tir bo nho)
Céc ngd ra loa duoc gitt & mitc VSSA trong khi ghi va & trang thai giam ngudn,
khong dugce phép ghép song song cac ngd ra loa cta nhiéu thiét bi ISD2500
Vvéi nhau dé tranh 1am hu thiét bi.

C6 thé dung ngd ra don (bao gdbm mot tu lién lac gitta chan SP véi loa). Cac
ngd ra nay cé thé dugc xir dung riéng biét voi tin hiéu ra 1dy tir mot trong hai
chan. Xur dung ngd ra vi sai s& ting cong suét ra 18n 4 lan.

Luu Yy : Khong duoc ndi dat hodc dua tin hiéu diéu khién vao ngd ra khong
dung

AUXILIARY INPUT (AUX IN)

Ngd vao nay duoc da hop ngang qua mach khuéch dai ra va cac chan
ra loa khi CE ¢ mtic cao, P/R & muc cao hodc thiét bi xay ra tran khi phat lai .
Trong truong hop ndi thac nhiéu ISD2500, chan AUX IN dugc dung dé ndi
tin hiéu phat lai tir thiét bi theo sau voi ngd ra loa cua thiét bi phia truée. Dé
giam nhidu khong nén diéu khién ngd nay trong khi b nhd dang hoat dong
ADDRESS/MODE INPUTS (AX/MX)

Cac ngd nay co hai chirc nang phu thuoc vao muic logic cta hai bit dia
chi cao (A8 va A9). Néu mét trong hai bit ndy ¢ mirc thap thi tat ca cac ngd
vao 1a dia chi va duoc dung 1am dia chi bat diu cho chu ky ghi hodc phat hién
hanh. Céc chan nay chi 1a ngd vao, céc dia chi vao duoc chét tal canh xudng
cua CE

Néu ca 2 bit A8 va A9 déu & mirc cao cac ngd ADDRESS/MODE c6
chire ning 1a cac bit chon ché d6 duoc trinh bay trong bang cac ché do hoat
dong. Co 6 ché do hoat dong (MO...M6), va co thé hoat dong cing lic nhiéu
ché d6. Ché d6 hoat dong dugc léy méau tal mdl canh xuéng cua CE. Do do,
cac ché do6 hoat dong va dia chi truc tiép loal trir 1an nhau.

4.5 Céac ché d¢ hoat dong

Ho ISD2500 duoc thiét ké véi mot sé ché do hoat dong cai sin véi chuc
nang toI da véi s lugng linh kién thém vao it nhat. Cac ché do hoat dong xtr
dung cac chan dia chi trén thiét bi ISD2500 nhung ving dia chi hop 1& duoc
anh xa ra bén ngoai. Khi hai bit A8 va A9 ¢ mirc cao, cac bit dia chi con lai
duoc xem 1a mode bit. Do d6 cac ché do hoat dong va céc dia chi truc tiép
khong twong thich va khdng thé duoc dung dong thoi voi  nhau.

C6 hai luu ¥ quan trong khi 4p dung cac ché do hoat dong. Thir nhat, tat
ca cacthao tac déu bat dau tai dia chi 0 d6 14 vi tri bat dau cia vung dia chi
trong 1SD2500, cac thao tac tiép theo co thé dugc bat dau tal cac dia chi khac
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thy theo ché do hoat dong d4 chon. Ngodi ra, con tré dja chi duogc reset vé 0 khi
thiét bi chuyén tir thu sang phat lai , phat lai sang thu (ngoai trir ché do M6)
hodc khi thyc hién chu ky giam ngudn.

Thir hai, cac ché do hoat dong dugc thuc hién khi chan CE xudng thap
va 2 bitMSB 18n muic cao. Ché do ndy van con hiéu luc cho dén khi CE
xubng thap 1an nira. Luc ndy céc gié tri address/modes hién hanh duoc lay
mau va thuc thi.

Chéddé  Chirc nang Ung dung Két hop véi !
MO Boé qua théng diép  Toi nhanh qua théng diép M4, M5, M6
M1 Xéa déu EOM Binh ddu EOM tai vi tri két thac M3, M4, M5, M8
théng diép cudi cling
M2 Khéng dlung Dw trir
M3 Lap Tiép tuc phat lai tr dia chi 0 M1, M5, M6
M4 Pinh dia chi lién Thu/phat nhiéu théng diép lién MO, M1, M5
tiép nhau tiép nhau
M5 CE tac déng mye  Tam dimg thong diép MO, M1, M3, M4
M6 DPiéu khién bang Giao tiép véi thiét bi don gian MO, M1, M3
nat nhan

4.6 M6 ta cac ché do hoat dong

Céc ché do hoat dong c6 thé duoc ap dung két hop véi vi diéu khién dé
thue hién yéu cau cia hé thong.
MO — Bo qua thong diép

Ché d6 nay cho phép ngudi ding bo qua cac théng diép ma khdng can
biét dia chi vat Iy thuc ctia mdi thong diép. mdi khi CE xudng thip con tro dia
chi noi s& toi nhanh dén thong diép ké tiép. Chi nén dung ché d6 nay khi phat
lai va c6 thé két hop véi M4
M1 - X6a déu EOM
Ché d6 nay cho phép ghép cac thong diép duoc thu lién tiép thanh mot thong
diép don vi mot ddu EOM tai vi tri két thiic thong diép cubi cling. Va chudi
thong diép da ghi dugc phat lai nhu mot thong diép don 1€
M2 — Khong dung
Khi chon ché d6 hoat dong, chadn M2 nén & muc thap
M3 - Lap
Ty dong phat lai lién tuc mot thong diép tir dia chi bat ddu ctia bd nhé. Mot
thong diép co thé phu day bo nhé va duoc 1ap lai tir ddu dén cudi ma OVF
khong xudng mirc thip
M4 — Dinh dia chi lién tiép
Khi hoat dong binh thuong, con tro dia chi sé reset khi thong di€p duoc phat
lai dén diém danh ddu EOM, Ché d6 M4 ngan con trd dia chi bi reset tat EOM
va cho phép phat lai lién tiép cac thong diép.
M5 - CE tac dong muc
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Ché d6 mic dinh ctia ISD2500 13 chan CE tac dong canh khi phat va tac dong
muc khi thu. Ché d6 M5 s& chuyén chan CE sang tac dong mirc khi phat.
Piédu nay dic biét hiru dung khi mudn két thuc qué trinh phét lai bang
tin hiéu CE O ché d6 ndy, chu Ky phat duoc bat dau khi CE xudng thap tai vi
tri bt dau ctia bo nhé. Chu ky phat tiép tuc khi CE van con ¢ muc thap va lap
tirc chdm dut khi CE 1énmuc cao. Mot mire thap méi ciia CE s& khoi dong lai
thong diép tir vi tri bat dau trir khiM4 cling & mirc cao.
M6 — Ché do nat nhan
Ho ISD2500 duoc cdu hinh 1am viéc & ché d6 nit nhin trong cac (g
dung gi4 ré va yéu cau sb luong linh kién ngodi tbi thiéu. Ché do nay duoc chon
khi hai bit MSB omtic cao va chdn M6 ciing phai & muic cao. Thiét bi ludn tré
Vé trang thai giam ngudn taivi tri két thuc chu ky ghi cling nhu phét sau khi CE
Ién muc cao
Khi 1am viéc & ché d6 ndy chirc nang mot s6 chan trén thiét bi c6 thay
d6i Chan Chiic nang thay doi ¢ ché do nut nhan
CE Nt nhan start/pause (tic dong canh xudng)
PD Nt nhan stop/reset (tac dong canh 1én)
EOM Mtic cao b4o hoat dong
Hinh 5.26 Chan c6 chiic nang thay doi ¢ ché d6 nat nhan
CE (start/pause)
Trong ché d6 nat nhan, CE hoat dong nhu mot tin hi¢u tac dong tai suon xuéng,
néu khong c6 mot thao tac nao dang duogc thue thi, swon xudng tai chan nay s&
khoidong chu ky ghi hodc phat tuy thuoc vao muirc dién ap tai chan P/R . Mot
xung tiép theosau trudc khi dén vi tri két thiic thong diép trong khi phat hodc
Xay ra tran s& lam cho thiétbi tam dirng. Bo dém dia chi khong reset va mot
xung CE tiép theo khac s& lam thiét bitiép tuc hoat dong tir vi tri d4 dimg
PD (stop/reset)
Trong ché d6 nat nhan, PD hoat dong nhu mdt tin hi€u stop/reset tac dong tai
suonlén. Trong khi dang thyc thi chu ky phat hodc ghi va xay ra suon 1én tai
PD, chu ky hiénhanh s& cham dat va con tro dia chi reset vé dia chi 0 12 vi tri
bit dau ciia bd nhéEOM (RUN)
Trong ché d6 nat nhian, EOM 1a tin hiéu bao hoat dong tich cuc mirc cao, nod
c6 théduoc dung dé diéu khién LED hodc mot thiét bi bén ngoai khac. Chan
nay ¢ muc cao khighi cling nhu khi phat
Qua trinh thu trong ché do nit nhan
1. Chan PD xubng thap, luon phai c6 mot dién tré kéo xudng
2. Chan P/R xudng thap
3. Qué trinh thu bat d4u khi xuét hién sudn xudng tai chan CE, chan EOM 1én
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mitc cao bao cho biét thiét bi dang hoat dong

4. Qué trinh thu tam ding khi xuat hién sudn xudng tai CE, lac ndy EOM trod
vé muc thép, con tré dia chi ndi khong bi x6a nhung mot d4du EOM dugc ghi
vao bo nhé tai diém cudi cua thong diép. Co thé dua chan P/R 1én mirc cao tai
thoi diém nay. Mot xung CE tiép theo s& khoi dong qua trinh phét tai dia chi
0.

5. Khi xay ra suon am, chu ky thu khoi dong tai dia chi ké tiép sau khi dat dau
EOM trude d6. Ngd ra EOM tro 1én murc cao

Luu Y : Néu chan ché d6 M1 ciing & mirc cao thi diém EOM vira duoc ghi trudc
d6 s& bi x6a va qua trinh thu bat dau tai dia chi d6

6. Khi chim dut qua trinh ghi, suon am CE cudi cing s& két thuc chu ky ghi
cubdi cung dé lai mot ddu EOM tai cudi thong diép. Ciing c6 thé chim dit qua
trinh ghi bang mirc cao tai PD va ciing s& dé lai ddu EOM

Quié trinh phéat trong ché d6 nat nhin

1. Ha PD xudng muc thap

2. Pua chan P/R 1én murc cao

3. Qua trinh phét bét dau khi xay ra suon 4m tai CE. Ngd ra EOM 1én mirc cao
bao thiét bi dang hoat dong

4. Néu xuat hién suon xubng tai CE hodc gip mot ddu EOM trong khi dang
hoat dong, thiét bi & tam dung, con tré dia chi ndi khong bi x6a va EOM tro
vé mtc thip, trong lic ndy c6 thé thay dbi P/R . Chu ky thu ké tiép s& khdng
reset con tro dia chi va s& bat dau khi chu ky phat két thac

5. Néu lai xuat hién suon am tai CE, chu ky phat khoi dong tir noi tam ding
va EOM Ién murc cao bao dang hoat dong

6. Qua trinh phét tiép tuc nhu trong budc 4 va 5 cho dén khi xdy ra tran hoic
suon 1én tai PD

7. Khi xuit hién tran, mic thdp CE s& reset con tro dia chi va khoi dong chu
Ky phét tir vi tri ban dau. Sau mot xung PD thiét bj s& reset vé dia chi 0.

Luu ¥ : Ché d6 nut nhan c6 thé két hop véi cac ché 4o M0, M1 va M3

4.6 Chét lwgng 4m thanh

San pham ISD 14 hé ghi phat 4m thanh don chip c6 chét luong rit cao. Pé bao
dam am thanh phat lai dat chat luong cao nhat diém quan trong 1a viéc thuc
hién thiét ké thuc té trén mach dién va ngudn nudi nhu trinh bay & phan sau
4.7 Twong thich véi 1SD1000A

Ho ISD2500 duoc thiét ké twong thich thuan voi ho ISD1000A. Khi thiét ké
véoi 1ISD2500 nén luu y cdc khac biét sau day

bia chi
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Céc thiét bi ISD2560/75/90/120 ¢6 480K 6 nhd duoc thiét ké cho 60 gidy
ghi am véi téc do 14y mau 8 KHz twong dwong 4 lan kha ning cua ho
ISD1000A. Hai chan dia chi bé sung duoc thém vao dé cho phép do phan giai
dia chi giéng nhau. Khong gian dia chi cia mdi thiét bi dugc chia thanh 600 vi
tri véi dia chi hop 1€ tir 00h dén 257h. Mét sb dia chi cao hon dugc anh xa vao
trong cac ché do hoat dong. Tét ca cac dia chi khac khong hop 1¢ Tran
Ho ISD1000A két hop hai chtrc ning vao chdn EOM d6 1a : Bao EOM va bao
tran. Ho ISD2500 tach biét hai chirc nang nay. Chan 25 (vo PDIP) 1a EOM
nhung chi 12 ngd ra b4o EOM, chan 22 (v6 PDIP) 1a OVF chi tao suon xudng
khi thiét bj dat dén vi tri cubi b nhd hodc bo nhé diy. Su khac biét nay cho
phép dé dang bo qua thong diép va kha ning dinh dia chi vuot qua giéi han
cta thiét bi. Didu nay ciing c6 nghia 1a ché d6 hoat dong M2 c6 trong ISD1000A
nhung khong c6 trong ISD2500
Ché d6 nat nhan
Ho ISD2500 c¢6 mot ché do hoat dong bd sung goi 1a ché do nit nhan, ché do
nay cung cap mot giao tiép cho phép lua chon dén chirc ning thu va phét cua
thiét bi. Cac chan CE va PD duogc dinh nghia lai nhu cac nit nhin tac dong
canh. Mot xung tai CE khai dong mot chu trinh va néu duoc kich lai 1an nira
s€ tam dung chu trinh hién hanh ma khong xo6a con tro dia chi (chirc nang start
va pause). PD két thuc mot chu trinh hién hanh bat ky va x6a con tro dia chi vé
vi tri bat ddu cua ving thong diép (chirc ning stop va reset), thém vao d6 mirc
cao ciia EOM dung dé bao trang thai hoat dong bang cach diéu khién mot LED.
Khong cho phép ndi tiép cac thiét bi & ché do nit nhan.

Ché do lap
Ho ISD2500 c6 thé lap moét thong diép chiém hét viing bo nhé
4.8 Gian d6 thoi gian
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Hinh 5.27 Chu ky thu

Teer

PR l’ \\ Don't Care :
w Trou | t Toos |  Toce
PD Don't Care “\ b H H
AO-A9 Don't Care * >< Don't Core :
Tser
SP+/- ! A
Tow
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koM 4
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Hinh 5.28 Chu ky phit
4.9 Ung dung

4.9.1 So @b wng dung 1SD2560/75/90/120

Bwéc
1

3B

Ct]lipc né_ng _
Cap ngudn va chon ché dd ghi/phat

Tniét lap dia chithéng diép
Bat dau phat

Bat dau ghi

Thure hién

(1.) PD = LOW, (2)) PIR =
theo yéu céu

Thiét [ap cac dia chi A0 — A9
PR = HIGH, CE = canh
Xuong

P/R =LOW, CE = LOW
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1SD2560/75/90/120 —
11 AD Veen |28 -
Veo 2 16 a
—— VSSJT_ ; :l Veea Llce_‘[_ —Lg;h‘ lca
' 1 a3 wol2z ":E ":E ' sz
- 5] a4 Vesa 113 I )
CHIP ENABLE 100 k0 o] as 1
.
0 7| a8 sP4 14 =
8 | A7 sp-[15 |
POWER DOWN 0| a8 A |1 ool
° L_10] A9 ANA N |20
= Re 1 ¢
23 a ANAOUT‘N 5,1 K22 0,1 uF
PLAYBACK/RECORD 24| o VVV
%~ 27| PR MiC REF |18 (Note)
p—oO Z oM Mic |17
L 210w
- 26 XCLK AGC 19
L
70K 5
Hinh 5.29 So d6 co ban
44 Két thiic phat lai T déng
4B Ket thac ghi PD hodc CE = HIGH

Hinh 5.30 C4c buwée thire hién so @6 (ng dung cor ban

Linh Ki&gn Nhigém vu Ghi chu

R1 Loc nguén nudi micro Giam nhiéu ngudn

R2 Tao hang sd thoi gian Bat thei gian thoat cho AGC

R3, RS Phéan curc micro CAp dién cho micro

R4 Gidi han Han dong

R6 Gigi han Gidm dién ap dé tranh bién
dang khi nguén nudi cao

C1,C5 Cach ly DC micro Xac dinh tan sé thdp va ti sd
nén déng pha

c2 Hang sé thoi gian nhap/thoat Thiét 1ap thoi gian nhap/thoat
cho AGC

c3 Gidi han tan sé thap Cung cap cwc bd sung cho tan
s thap

C4 Céch ly ngudn nudi micro Giam nhiéu ngudn nuéi

C6, C7,C8 Tu nguén Loc nguén nudi

Giai thich

Trong so dd khéi mach tng dung vi diéu khién 4p dung ché do nut nhan va
nhic théng diép. Vi diéu khién 1 loai 16 chan c6 dii cac chan port cho nat nhin,
mét LED va 1SD2500. Phan mém c6 thé dugc viét cho 3 nit : Mot trong hai
cho play va record, mot chon thong diép.
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Chu y : Khéng nén ghép truc tiép cac duong dia chi ISD voi bus cua vi didu
khién ma nén chdt cac dudng nay bén ngoai
4.9.2 So’ dd rng dung giao tiép v6i vi dicu khién

—

PR

i

RECORD PLAY MSG#
MC68HC705K1A ? ? ? §
osC1 PBO 1$D2560/75/90/120
— 1 osc2 PB1 L FYs) Veeo 22—
— . 2 {A Veea 18—
— | RESET pao || ! 3 A2
— 18D " 12
] ra PAI p: A3 Ve |12
PA2 5 |a4 Vgsa 13—
Uy XY 6 1as
— Ao PA4 7 | as 4 |14
PAS 8 {a7 Uz §p- |15
— v PAS 2 A8 AUXIN 1T
PA7 10 | a9 ANAIN [ 22
23 ITE ANAOUT [ 21
24 |pp
27 |pR MIC REF |18
25 |EOM Mic |17
22 ['ow
26 | XCIK acc |19
Hinh 5.30 Giao tiép voi vi diéu khién
Figure 6: 1SD2500 Application Example—Push-Button
Voo
18D2560/75/90/120 -T-
11 A0 Veeo 128 .
Vee Vee _]'_ 2] Al Veea |16 - Tl |
—— Vss_ 0—3' 2 a2 <l s
= — 01 uf T~ i A 22uF
41 A3 vso [12 = =
R& Sw b I - v
100 KO éloom — m Vesa |12
sw_-_c ) T j I J:_ Ls1
—O Ab P+ |14
START/PAUSE A7 @ [is |
S| _om 9] A8 AUXIN 1L 160
0 o 0] A9 ANAIN |20
STOP/RESET T
23 a ANAOUT 21 5,1 K2 j—C.IuF
241 p0
%o 27| PR MIC REF |18 (Note)
—oO 25 | Eom Mic .7
PLAYBACK/RECORD ﬁ owF Veo Cl —L
= _ii XCLK AGC |12 -
22
470 K 4,7 1F

Hinh 5.31 So dd nat nhan



Bwéc

2B

4A
4B

Linh kién
R2
R4

R6, R7

C1,C4,C5
C2

C3

Ky higu
Tce

TSEI'

Tpup

Tro
Trun

Trause
Tos

Chtirc néang
Chon che dé ghi/phat

Bét dau phat
Bét dau ghi
Tam dirng ghi hoédc phat

Két thuc phat
Két thuc ghi

-11

3-

Thwe hién
P/R =theo yéu cau

P/R = HIGH, CE = canh xudng
P/R =LOW, CE = canh xuéng

CE = canh xuéng

Tw dong khi @én EOM hoac PD = canh 1én

PD = canh lén

Hinh 5.34 Cac bwrdc thire hién voi so do nit nhan

Nhiém vu

Xéc dinh hang s thoi gian
Dién trd gidi han ndi tiép

bPién tré kéo lén va
xudng

Tu ngudn )

Hang sO0 thoi
nhap/thoat

Tu giGi han tan thép

Dac tinh

Bé rong CE (start/pause)

Thei  gian  thiét lap

control/address

Tri hoan mé ngudn
1SD2560
ISD2575
ISD2590

1SD25120

Bé& rong PD (stop/reset)

CE dén EOM HIGH

CE dén EOM LOW

Thoi gian déi CE
1SD2560
1SD2575

ISD2590
1SD25120

kéo

gian

Mi

25
50

70
85
10
13

Ghi chu

Thiét lap théi gian thoat cho AGC )
Gidam mdc dé tranh bién dang khi nguén

nuodi cao

Xac dinh trang thai tinh & ngd vao

Loc ngudn nuéi

Thiét lap thoi gian nhap/thoat cho AGC

Cung cép cuc bd sung cho gidi han tan

sb thap
n Typ Max
300
300
25
31,25
37,25
50,0
300
400
400
105
135
5 160
5 215

4.9.3 Gian d6 thoi gian so' dd nit nhin

Ponvi Diéu kién
nsec
nsec

msec
msec
msec
msec
nsec
nsec

nsec

msec
msec
msec
msec



CE —>f Tee —>{ Tes —>{ Tee
(Stort/Pause) N\ Z N 7 \

_ Tser = Tser - Tser
PR * J
PD ol —'/Tg{— Teey —|
(Stop/Reset) y

- ]9:- —t :
AO-A9 :
A
MO ANAIN TV A
i rm_.-/l;f — \t—— Tonuse \L/
EOM _ ; TN
(Run) le— Tog —»! le— Ty —» le——»!

1 T [
Tou™ |‘— ' — Tap I- »

Notes m 2 3) 14.5) (6.7) 18]

Hinh 5.32 Ché d6 ghi

Start Pause Start Stop

a — T —lcs —Tce
(Start/Pause) N P N N
Ersn > f Ty | Tser

PR N

- Yy, —»
AD-A9 :
'
SPH= MMM MM Lt
— ' 1
OVF ; .
' T —a] ) L s N
EOM : o N\ /
(Run) T la— 08—y «— Toa —>] <T—>1
R ; e |..- :
Notes m 2 © 14.5) 6.7 8l

Hinh 5.33 Ché d6 phat lai
1. A9, A8 va A6 = 1 & ché d6 niit nhan
2. Trudce tién khai dong tai canh xudng CE
3. Thiét bj bat dau hoat dong sau thoi gian TPUD
4. CE phai ¢ muc cao trong khoang thoi gian TDB trudce khi nhdn ra canh
xudng khac cia CE dé tam dimg
5. Chtrc nang tam dirng duoc thyc thi tai canh xuéng thir hai cua CE va tai
mdi xung chan
6. Mot lan nira CE phai & mic cao trong khoang thoi gian TDB trude khi tiép
nhan suon xudng khac cia CE dé khoi dong lai hoat dong. Thiét bi khong
giam ngudn cho dén khi CE ¢ mtc cao trong thoi gian TDB
7. Chure ning duoc hoi phuc tai suong xudng thir ba cua CE va tai mdi xung
lé
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8. Tai thoi diém bat ky mot murc cao tai PD s& két thuc chirc nang hién hanh,
x0a bd dém dia chi va giam ngudn cho thiét bi

BAI TAP TONG KET

Bai 1: Mot khuéch dai thuat toan c6 hé sé khuéch dai mach hg Ao =
80 dB va dién ap ra toi da Uamax =+ 12 V, Pién ap vao phai 1a bao nhiéu
dé dién ap ra dat cuc dai ?

Giai
Usn , Us Ao Ua Ao Ua
Ac=20lg—:lg—=—:1—= 20U =
9090 T 200 10T TR
.1020
12V 12V
UE=—80=—4=1,2mV
105 10
Bai tap 2:

Thiét ké mach 6n ap DC c¢b dinh ding LM309 véi Vo =10V, 1 Ava Vi=15
\Y;

ul1
LM3A39
Wi eog Uy v Pe—e *Vo
GND
—t .
TC1 3
9,22 uF [] .

GND

GND
Giai
Vilo=1A nén chon LM309 vo TO-3. Do Vo =10 V nén dién ap roi trén R1
va R2 bang nhau nhung dong chay qua chung khac nhau. Dong qua R1 va R2
phai 16n hon 10 mA dé du cung cdp dong tinh IQ cho LM309 (khoang 5,2
mA). Chon IR2 =20 mA, ta co:
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o Ve-5V _ 8V
|rz 20 mA
Ri=—2Y _ oV _ 3380

Clre-la 20mA =52mA

Theo sb tay ky thuat thi su thay d6i dong tinh IQ t6i da 14 0,8 mA va dong 1Q
c6 thé cao dén 10 mA. Nhu vy, gia tri thay d6i tdi da khi thay thé IC 14 5,6
mA, do IQ thay d6i nén c6 thé gay nén bién thién dién ap ra bang
AIQ(R1/R2) = 0,8 V, d¢ khic phuc c6 thé diung mot bién trd trong cau phan
ap R1R2 dé diéu chinh dung 10 V, tri s6 bién tré vao khoang 0,8 V/IQ hay
150 Q

Cong suat roi 16n nhét trén LM309 twong tng v&i dong tai |6n nhat

PD = lomax.(Vi-Vo) =1 A.5V=5W

Do d6 can phai giai nhiét cho IC

Bai tap 3:

Tinh chon tri sb cac linh kién trong mach én 4p 5 V, 10 A

Q a1
+UI R2 ZN23985
- 1 1 3 s +UO
| I—| u
| 1 3 P2 Ul
R1 LM3R39
1} u w P
. GND
et i Tc2
8,33 uF 8,1 uF
GMD

Pau tién phai chon Q1 sao cho co thé chiu dugc cong suét tiéu tan khingd ra
ngin mach

PD = Vi.lomax=15V.10 A= 150 W

Chon transistor c6 cong suat 200 W, dong lomax cia LM309 tai Vi - Vo = 10
V d6i v6i loai vo TO-3 vao khoang 1 A, transistor phai c¢6 hé s6 p = 15 tai IC
=10 A

T6m tat thong s6 cua Q1

VCE=20V;Ilcmax=15A

VBE (tai IC =10 A)=0,9 V; PD =200 W; b= 15 @ IC = 10 A

lgat = lomax/p = 10 A/ 15 = 0,67 A

\Veeo1 \eea1

loizos — lsan Ir1
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10(309) 14 dong ra tir 309 duoc chon 16n hon IBQ1 dé bu duoc sai sé do
linh kién va VBE cua Q1. Néu céc sai s ndy 1a 20% thi 10(309) = 1,2
IBQ1lvall=0,21BQ1, suy ra:
R1=VBEQ1/(0,2.1g01)=0,9 V /134 mA = 6,7 Q
Néu dién ap dan cua Q2 14 0,3 V, thi:
R2 = Vaegz2 / lomax = 0,3V / 10 A = 0,03 Q
Q2 duoc chon sao cho ICQ2 > IBQI va tiéu tan cdng suat tdi da 1a:
PD(QZ) = V|. IBQl =15V. 0,67 A=10W
Gia tri tu ngd ra
C=Q/V=1LUV
Véi : V : Bién thién dién 4p cho phép

| : Dong tai tbida

T : Thoi gian chuyén mach dbi voi tai logic 1a tr + tf, ding tu khoang
10 uF d6i véi ho TTL.

Bai tap 4: Thiét ké bo nap accu

C6 nhiéu phwong phap dé nap lai cac accu acid-chi, mot sé sé 1am cho accu
lam viéc lai nhung khong 1am cho accu trg vé trang thai ban dau, dé bao dam
cho accu dugc nap déy du va dat duoc tudi tho tdi da can phai chon k¥ thuat
nap thich hop.

Trang théi ciia accu dugc xac dinh bang ti trong dung dich dién giai. Ti trong
1,280 (do bang hidro ké) cho biét accu d dugc nap day. Khi do dugc 1,250
hodc 16n hon 1a t6t. Mot accu khi xa hét c6 ti trong 1 1,150 hoic thip hon.
Sau day trinh mot thiét ké bo nap accu dwa vao dién ap nap 1a 2,4 V cho mdi
ngan. Mach nap cung cip 14,4 V cho accu c6 6 ngin véi tdc d6 bang 2 lan
tan s6 dién ap ludi. Thiét ké ndy cd kha ning gidi han dong dé bao vé bd
nap, trong khi d6 gioi han tbc d6 nap dé ngan su pha hong cac accu xa dién.
Dong nap t6i da thuong bang ¥ dung lwong Ah cua accu. VD véi 1 accu ¢6
dung lugng 44 Ah thi dong nap t6i da 1 11 A

Néu tai can dong nap 16n hon gidi han 11 A thi mach sé vao ché do han
dong. Bién do cua cac xung nap dugc diéu khién dé duy tri dong nap dinh tbi
dala 11 A (trung binh la 8 A). Mach nap gdm c6 4 phan chinh:

* Chinh Iuu

e Onép

* Gigi han dong

« Phan tir diéu khién
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DL
Fl

=1
RBE
208
¥ a1
GND lﬂ w| Tipg4z

D2

R3
Z2 E D
TL431 2 RCL
1K
]a, 227

11,9€ |+
UBATT
—— B8-15u

Fa |

L3 P |il]

R
R2
2, 5K

L
N

o
O

Phan chinh lwu

La loai chinh luu toan song dung bién ap c6 diém gitra (hinh 4.38) dat duoc
hiéu

suit toi da voi s6 linh kién ti thiéu, yéu cau dién ap danh thing VR cua
diode la:

VR > 2. V1hi cap (dinh)— VF

Vr>2.20.1,414-1=56V

D1

> ° Uo

Ui

GND
D2

Bt

Thiét ké nay duoc chon gidi han dong 11 A, vi vay nén ding chinh luu c6
dong dinh mirc khoang 25 A dé co thé 1am viéc voi dong tdi da véi bat ci
d6t bién dong nao, chon diode IN1184 ¢ thong s6 35 A, 100 V

Phan 6n ap

Phan 6n 4p bao gdm cac linh kién sau: Z1, Q1, R1, R2 va RB Z1 14 6n ap
song song TL431, dong vai trd 1a phan tir diéu khién. Q1 1a transistor chuyén
tiép, va R1, R2 do dién ap ra dua hoi tiép vé Z1, R1 va R2 duoc chon sao cho
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dién ap & chan REF ctia TL431 so voi dat 12,5 V g véi dién ap ra mong
mudn. Dién

&4p & chan REF dugc dwa vao khuéch dai  sai biét cua TL431 va so sanh véi
chuan 2,5 V & bén trong.

HE
218
el
— ] a1
wl TIP&E42
=]
P —
TL431 I — ACL
2,5
Rz .

I L3

I

I

i

I

J. GND

.+
I
:_-
yg | =——VUbatt

il |
GHD

Khi dién ap héi tiép vé chan REF nho hon chuan 2,5 V & bén trong thi tong
tro gitta anode v&i cathode cta TL431 cao 1am giam dong ré qua TL431,
dong cuc nén Q1 ting 1én va lam ting dién ap ra.

Khi dién ap héi tiép 16n hon chuan 2,5 V thi tong tré cua TL431 giam , dong
cuc nén QI giam va dién ap ra cling giam .

Do dién ap hoi tiép duoc do tir ngd ra, TL431 sé bd chinh cho bat cir nhitng
thay dbi nao trong sut ap nén-phat ciia Q1 hay sut ap trén RCL tai cac dong
dién khac nhau.

Phan gi¢i han dong

Phan nay bao gdm: Z2, Q1 va ReL
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RB f]
a1
TIP642
22
TL431 |
| UREF RCL
| ~
| Ic

Gia tri cua dién tr¢ gigi han dong RCL duogc chon sao cho sut ap qua no la
2,5V tai dong gigi han mong mudn. Syt ap trén RCL duoc do bang 6n ap
song song Z2 (TL431).

Khi dong dién ra nho hon dong giéi han, VREF < 2,5 V va Z2 ¢0 tong tro
cao khdng anh hudng dén hoat dong cua Q1.

Khi dong dién ra dat dén tbi da luc ndy VREF = 2,5 V va tong tr cua Z2
giam , 1am giam dong cuc nén Q1 va lam giéi han dong dién ra. Dudi diéu
kién nay Z2 diéu khién transistor Q1 va duy tri mot dong dién khong doi
ngay ca khi ngan mach. R3 dugc thém vao dé bao vé Z2 khi RCL hé mach.
Phén tir diéu khién

Phan tir diéu khién 1a mot transistor cong suit Darlington duoc diéu khién boi
Z1 hoac Z2 tuy theo trang thai accu dang nap.

Dac tinh cia Q1 quan trong cho viéc xac dinh thiét ké mach va lya chon bién
4p ngudn.
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B e Ij ]
:zl-,.l Iw rsaz
- ., B3 -
s
[]nhl.
=1 [ljn?
&S

Cac gia tri R1 va R2 dat mue dién dp ra ¢ 2,4 V cho mdi ngin accu hay 14,4
V cho accu 6 ngan. Bé bao dam Z1 hoat dong tot nén chon dong chay qua
R1vaR21a 1 mA.Do dé:

Ri+Re= 44V 14 aka
TmA
R:= 25V _45Kka
TmA

Ri= 14,4 K0 - 2,5KQ= 11,0 KQ
Pé dé diéu chinh c6 thé dung bién tré 20 KQ thay cho R1. Viéc giéi han
dong bat dau khi co sut ap 2,5 V trén RCL tai giGi han dong mong mubn, dbi
v6i accu 44 Ah, dong nap téidala 11 A. Do d6:

ﬂ=|ZII,22?£'J.
11A

CL

Sau khi chon Q1, ¢6 thé tinh dugc dién trd cuc nén RB. Theo sb tay, thong sb
cua TIP642 nhu sau:

hFE (MIN) @ 11 A la 500

VCE =2 V; VBE = 1,6 Vv

Pmax = 160 W @ 400C

Is = 22 mA tai dong cuc thu dinh 1a 11 A

Tinh Rg trong trudng hop xau nhat (ngan mach), khi do:

_ Vi=Vaer=Vesay _ 27,28-25-16

Re =
e + lzz2 0,022 + 0|12

=1630Q
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Trong khi d6 RB ciing phai du nho dé khong 1am gidi han dong cuc nén cua
Q1 tai dong nap ICHG = 8 A va RB ciing phai du 16n dé gi¢ han dong khi bi
ngin mach. Gia trj ndy phai nhé hon tong gitra dong cuc nén Q1 véi dong
cuc dai qua Z2.

Re = Vi—144N =25V = Veeny _ 27.28-144-25-16 _548.70

lena/heeay 8/500
Gla tri Rg trong khOang nay du dé 1ai QI véi dong nap IcHe = 8 A, tuy nhién
van cho phép diéu khién toan bo Q1 bang Z2 trong trudng hop ngin mach.

RB duoc chon 1a 200 Q




- 123 -

TAI LIEU THAM KHAO

[1] Pé cwong médun/mén hoc nghé Stra chira thiét bi dién tir cong
nghiép”, Du an Gido duc k¥ thuat va Day nghé (VTEP), Téng cuc Day
Nghé, Ha Noi, 2003

[2]Thiét ké va xay dung mach dién quanh ta - Ting Vin Mui, Tran Duy
Nam - NXB khoa hoc k¥ thuat

[3] 110 mach tng dung ctia op-amp - R. M. MARSTON

[4] Ki thuat dién tir - DS xuan Thy NXB Giao duc, Ha Noi, 2005



