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TUYEN BO BAN QUYEN
Tai li€u nay thuOc loai sich gido trinh nén cic nguOn thong tin c6 thé
dugc phép ding nguyén bdn hodc trich diing cho cdc muc dich vé dao tao
va tham khdo.
Moi muc dich khdc mang tinh 1éch Iac hodc sU dung v&i muc dich
kinh doanh thi€u lanh manh s& bi nghiém cam.



LOI GIOI THIEU

DE thuc hi€n bién soan gido trinh dio tao nghé Pién t cong nghi€p
& trinh d0 Cao Pang Nghé va Trung Cap Nghé, gido trinh Pién tU tuong
tU 1a mOt trong nhiing gido trinh mdn hoc dao tao chuyén nganh dugc bién
soan theo n6i dung chuong trinh khung dugc BO Lao ddng Thuong binh Xa
hOi va TOng cuc Day Nghé phé duyét. NOi dung bién soan ngan gon, dé
hi€u, tich hdp ki€n thlc va kY ning chat ché v4i nhau, logic.

Khi bién soan, nhém bién soan di cO gang cap nhét nhiing ki€n thic
mdi c6 lién quan dén ndi dung chuong trinh dio tao va phit hop v&i muc
tiéu dio tao, nOi dung ly thuyét va thuc hanh dugc bién soan gan v4i nhu
cau thuc t€ trong sdn xudt dong thdi c6 tinh thuc tién cao. NOi dung gido
trinh dugc bién soan v4i dung luong thi gian dio tao 60 gid gbm cé:

MDP18-01: Mach khuéch dai thudt todn

MD18-02: Ung dung clia mach khuéch dai thudt todn
MD18-03: Mach dao ddng

MP18-04: Mach ngubn

MD18-05: Cac vi mach tuong tu thong dung

Trong qué trinh sU dung gido trinh, tuy theo yéu cau ciing nhU khoa
hoc va cong ngh€ phit tri€n c6 th€ di€u chinh thoi gian va b6 sung nhimng
kién thUc mdi cho phtt hgp. Trong gido trinh, ching tdi c6 dé ra ndi dung
thuc tap cla tUng bai d€ ngudi hoc ciing cO va 4p dung ki€n thlc phit hgp
vOi kY nidng.

Tuy nhién, ty theo di€u ki€n cO s& vat chat va trang thiét bi, cic
trudng c6 thé s dung cho phit hgp. Mac du dd ¢6 gang t6 chlc bién soan
d€ ddp Ung dugc muc tidu dao tao nhung khong tranh dudc nhitng khi€m
khuy€&t. Rat mong nhan dugc déng gép y ki€n cla cic thay, cd gido, ban
d0c d€ nhém bién soan s& hi€u chinh hoan thi€n hon. Cic y ki€n déng gép
xin gUri vé Trudng Cao dang nghé Lilama 2, Long Thanh DPOng Nai

DOng Nai, ngay 10 thdang 06 nam 2013
Tham gia bién soan



1. Chu bién: TS. Lé Viin Hién
2. Ths. Tran Minh D¢
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MO PUN PIEN TU TUONG TU

Mi s6 mo dun: MD 18

I. Vi tri, tinh chat, y nghia vai tro cla Mé dun

0 Vi tri clla mé dun: M6 dun dudc b0 tri day sau khi hoc xong cidc mon
hQc cO bdn chuyén mon nhu linh ki€n dién tU, dién t& cO ban,.

0 Tinh chat ca mé dun: La mo6 dun chuyén mén nghé

0 Y nghia cla mé dun: giip ngudi hoc ndm bat dugc cdu tao va nguyén
1y hoat ddng céic hé dung vi mach

0 Vai tro cla Mo-dun: Phin dodn dugc khi c6 su' cO sdy ra trong mach
di€u khi€n. khac phuc va slfa chlfa céc board di€u khi€n trong cong
nghiép.

II. Muc tiéu clla mé- dun : Sau khi hoc xong md dun nay hoc vién cé

ndng luc

Vé kién thirc:



- Trinh bay dudc nguyén 1y hoat dOng, cong dung cla cidc mach dién
dung vi mach tuong tu.

- Gidi thich dugc cic so d6 Ung dung vi mach tuong tU trong thuc té

* Vé kY ning:

- Phan tich dugc cdc nguyén nhan hu héng trén mach Ung dung dung
vi mach tuong tu.

- Kiém tra, thay thé dudc cdc linh kién hu hdng trén cic mach dién
t& dung vi mach tuong tu.

* Vé thai do:

- Reén luyén cho hoc sinh thdi d6 nghiém tic, ti mi, chinh xdc trong
thuc hién cong viéc.

II1. NOI DUNG cUA MO DUN:

S8 ] ThOi gian ]
Tén chuong muc TOng Ly Thuc Kiém
TT 0 . !
sO thuyet hanh tra
1 | M3 dau:
Bai 1: Khuéch dai thuat 2 2 0
toan
3 [Bai 2: Ung dung cla| 20 6 13 1
khu€ch dai thudt toan
4 | Bai 3: Mach dao dOng 10 4 5
5 | Bai 4: Mach nguOn 10 3 6
6 |Bai 5: Cac vi mach 18 5 12
tuong tU thong dung
T6ng COng 60 20 36 4

MO PAU

Day 1a mOt md dun chuyén nganh dugc hQc sau khi hQc vién da hoan
tat cdc mo dun ho trg trudc d6 nhu: Linh kién dién t, mach dién t.

Su phit tri€n cla cong ngh€ vi mach da 1am gia ting kha ning Ung
dung dién t( trong nhiéu linh vuc. Do mat d6 tich hgp ngiy cing cao nén
thi€t bi c6 nhi€u tinh nidng hon, gidm kich thudc ciing nhU gid thanh, qua
trinh thi€t k€ va thi cong don gidn, hoat ddng vGi dd On dinh rat cao.
Chinh vi vy viéc ndm bat dugc cdu tao va nguyén 1y hoat ddng cic hé
diing vi mach néi chung va vi mach tuong tu néi riéng 1a di€u rat can thiét
cho cong tidc van hanh ciing nhu stfa ch(fa cUa ngudi cong nhan nganh sra
ch(ra thi€t bi dién t(r cong nghiép. Gido trinh dugc xap x€p theo trinh tur
phlt hgp gidp cho ngu0i hoc dat dugc cdc muc tiéu chinh nhu
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+ Hiéu dugc cdu tao, dac tinh cla cac ho vi mach tuong tU ma cO ban
nhat 14 op-amp

Nam dudc cic Ung dung cO ban va thong dung cUa op-amp

Gidi thich dugc cic so d6 Ung dung thuc té.

Lap rép va stra chita dugc cdc thi€t bi dién t ding vi mach tuong tu.
Xéc dinh dugc céc nguyén nhan gy hu hdng thuOng xdy ra trong thuc
té

SUa chira va thay thé linh kién hu hdng

Ki€m tra dugc di€u kién hoat dOng cUa thi€t bj.

+ + + +

+ +

, BAI 1:
KHUECH DAl THUAT TOAN
Mai bai: MP12-1

GiGi thiéu

Ngay nay IC analog sU dung rOng rii trong kY thuat di€én t&. Khi
st dung ching can dau thém céic dién trd, tu dién, dién cdm tuy theo
tUng loai va chlc ning cla ching. SO d6 ddu ciing nhu tri s6 cla céc
linh kién ngoai dudc cho trong cic sO tay IC analog. Cdac IC analog
dugc ché tao chl y€u dudi dang khuéch dai thuat todn - nhu mOt
mach khuéch dai ly tudng - thuc hién nhi€u chlic ning trong cidc mdy
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dién t& mOt ciach gon - nhe - hi€u sudt cao.d chuong nay ta xét cic
khuéch dai thuat todn va mOt sO Ung dung cUa chiing.

Muc tiéu:

- Trinh bay dudgc nguyén ly cdu tao, cdc ddc tinh cO ban cla khuéch
dai thuat todn

- Nhan dang dudc céc loai IC khuéch dai thudt todn thong dung trong
thuc té

- Tich cuc, chU dOng va sdng tao trong hQc tap

1. Khai niém

7
QFFSET =)
HULL e NG
Vi i o
g \ i (=) o Vo
Y Ot ‘
In T o L RES o OUTPUT
QFFSET
i Vs o e‘ MULLL
Vs.
a b c

Hinh 1.1. Ky hi€u op- amp

Khuéch dai thuat toan (KDTT) ngay nay dugc san xudt dudi
dang cdc IC tuong tu (analog). C6 tU "thudt todn" vi 1an dau tién ché
tao ra ching ngu0i ta s dung ching trong cdc may di€n toan. Do sU' ra
d0i cla khué€ch dai thudt todn ma cdc mach tG hgp analog da chi€ém
mOt vai trd quan trong trong kY thuat mach dién t. Trudc day chua c6
khué€ch dai thuat todn thi di tOn tai vo sO cdc mach chlic ning khic
nhau. Ngay nay, nh® su ra d@i cUa khuéch dai thudt todn sd lugng dé6
da gidm xudng mOt cich ding k€ vi c6 th€ dung khuéch dai thudt toan
d€ thuc hién cédc chUc ning khic nhau nhd mach hoi ti€p ngoai thich
hop. Trong nhi€u truGng hop diung khuéch dai thudt todn cé thé tao
ham don gidn hon, chinh xdc hon va gi4 thanh ré hon cdc mach khuéch
dai roi rac (dugc l1ap bang cic linh kién rdi ) . Ta hi€u khuéch dai
thuat todn nhu mOt bé khuéch dai 1y tudng : c6 hé s6 khuéch dai dién
4p vo cuing 16n K — oo, ddi tan s6 lam viéc tir 0— oo, trd khang vao cuc
16n Zv — o, tré khang ra cuc nh® Zr — 0, c6 hai dau vao va mOt dau ra.
Thuc t€ ngudi ta ch€ tao ra KPTT c¢6 céc tham s& gan dugc 1y tuéng.
Hinh 1.1a 12 ky hi€u cUa KDTT :
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KDVS

+ ] H . - £ iy -

: <. [ chuvén tir L3 — Khuéch dai Tang day

KDVS déi| | =D =R S A
Vin . do61 ximg Emitter va Emitter kéova Qv

xXirng _ 5 . . : Out
. kang khongld dich mire chung mach b
doi ximg

KDTT ngay nay cé thé dudc ché tao nhu mot IC hodc nam trong
mOt phan cla IC da chUc ning .

Tén goi, khuéch dai thudt toan“ trudc diay dung d€ chi mot loai
mach dién dugc si dung trong mdy tinh tuOng tU, nhi€m vu mach nay
nham thuc hién cdc phép tinh nhu: COng, trl, vi phan, tich phan ... Khuéch
dai thudt todn dugc viét tat 1a OPs hodc op-amp. Hién nay, ngudi ta sdn
xudt khu€ch dai thudt toan dua trén kY thudt mach don tinh thé va dugc
Ung dung rOng rai trong ky thuadt tUOng tu.

Pién 4p mOt chi€u cung cap cho khuéch dai thudt todn 12 dién dp d6i
xUng + VS, thdng thuOng trong sO d6 mach khong vé cic chan cung cap
dién 4p nay. Tuy nhién, trong cdc Ung dung khuéch dai tin hi€u xoay chi€u
c6 th€ s dung ngubn cdp di€én don cuc nhu + VS hodc — VS so voi
masse.

Khuéch dai thudt todn c6 hai ngd vao ky hi€u 1a +Vin con dugc goi
12 ngd vao khong ddo hodc ngd vao P (positive) va ngd vao -Vin con goi 1
ngd vao ddo hodc ngd vao N(negative) nhU' & hinh 1.1. Tin hi€u & ngd vao
khong ddo cting pha v@i tin hi€u ra va tin hi€u & ngd vao ddo thi ngugc pha
v0i tin hi€u ngd ra

Pién 4p mOt chi€u cung cap cho khuéch dai thudt todn 1a di€n 4p
doi xUng + UB, thong thuOng trong s d6 mach khong vé& céc chin cung
cap di€n 4p nay. Tuy nhién, trong cdc Ung dung khuéch dai tin hi€u xoay
chi€u c6 th€ s dung ngudn cap dién doncuc nhu + UB hodc — UB so voi
masse.

Khué€ch dai thudt todn c6 hai ngd vao ky hi€u 1a E+ con dugc goi 1a
ngd vao khong ddo hodc ngd vao P (positive) va ngd vao E- con goi 1 ngd
vao ddo hodc ngd vao N(negative) nhu' & hinh 1.1. Tin hi€u & ngd vao
khong ddo cung pha v&i tin hi€u ra va tin hi€u & ngd vao ddo thi nguQc
pha vGi tin hi€u ngd ra
Pac tinh clia opamp

Ky hi€u ngd ra 13 A, thong thudng mOt vi mach khu€ch dai  thudt
todn c6 tOi thi€u 5 chan ra d6 12: 2 chan tin hiéu vao, mOt chan tin hiéu ra va
2 chan cap dién moOt chi€u, trong bdng dudi diy trinh bay ddc tinh cla
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mOt khu€ch dai thudt todn 1y tudng so sanh v&i khuéch dai thudt toin
thuc t€. Hi€én nay hé sO khu€ch dai mach hd VO va dién trd ngd vao re
cla khuéch dai thudt todn thuc t€ ciing rat gan vGi cic gia tri 1y tudng.

Pac tinh op-amp ly twéng op-amp thwe té
Hé sb khuéch dai mach hé Vo = U—: Vo= V, = 20. 10%...100. 10°
Pién tré ngd vao re = m'IJED re=00 Q r,= 10° 0...10% Q
Diéntré ngdra ra= I: =00 ry =30 0.1 KQ
Anh hwéng nhiét dd AU = f(3) khéng anh hudng - 50°C..+75°C
Dai thong B=c Hz Tuy theo V: 10°..107 Hz
Pham vi diéu khién U, = f(Ug) —00... + 00 - Ug,.+ Ug

2. Cau tric clia ho IC khu@ch dai thudt toan thong dung
2.1 Gi6i thiéu
Tén goi ,khué€ch dai thudt toan* trudc day dung d€ chi mot loai

mach dién dugc s dung trong mdy tinh tuong tU, nhi€m vu mach nay
nham thuc hién cdc phép tinh nhu: COng, trlr, vi phan, tich phan ... Khu€ch
dai thudt todn dugc viét tat 1a OPs hodc op-amp.
Hién nay, ngu0i ta san xudt khuéch dai thudt toan dua trén kY thudt
mach don tinh th€ va dugc Ung dung rOng rii trong kY thudt tuong tu.
Cau tao bén trong cUa khuéch dai thudt todn kh4 phUc tap, gOm nhi€u
linh kién nhu: Dién trd, diode, transistor...vi ngd ra Ia mOt tang khuéch
dai cong suat day kéo, c6 thé néi khuéch dai thudt toan 1a mOt linh kién
dién t0 phlc hgp véi mOt sO thong sO x4c dinh ma nhd d6 trong cdc Ung
dung c6 thé giam dugc sO 1ugng cic linh kién ngoai can thi€t va viéc tinh
toan hé sO khuéch dai cla mach ciing trd nén don gidn hon. Hinh 1.3
trinh bay ky hi€u dién cUa khuéch dai thudt toan.
2.1 Cau tric mach dién

Khué€ch dai gOm nhiéu tang khuéch dai ghép truc ti€p v&i nhau va
duogc ché tao dudi dang mot vi mach, cic tang nay dugc chia thanh 3 khoi
cO bdn nhU sau:

KhOi ngd vao.

KhOi khuéch dai dién ap.

KhOi ngd ra.
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Hinh 1.2. Cau tric chung cUa ho IC khuéch dai thudt toan

SO lugng transistor, dién trd trong cic loai khuéch dai thudt todn
kh4c nhau thuOng khong giGng nhau. Trong thuc t€ st dung chi can quan
tam dén khoi vao va khoi ra cUa khuéch dai thudt todn. Hinh 1.2 trinh bay
cdu tao cla vi mach uA709

KhOi vao 1a m6t khuéch dai vi sai BJT gbm hai transistor rdp theo
ki€u khué€ch dai cUc phat chung, hai transistor nay cé th€ dung loai
transistor truOng nham ting di€n trd ngd vao re clla mach, d€ han ché mlc
dién dp vao vi sai gilta E+ va E- khong qud 16n, & mOt vai loai khuéch dai
thudt toan c6 dat cic diode song song ngugc chi€u nhau & hai ngd vao nay.

Tié€p theo khGi vao 1a khdi khu€ch dai  di€n 4p ciing gdm mOt hodc
nhi€u tang khuéch dai vi sai tiiy theo tUng loai khu€ch dai thudt toan, tin
hiéu ra cUa khOi nay s€& di€u khi€n khGi khuéch dai cong sudt & ngd ra.

C&u tao khoi ra c6 thé 1a mOt mach khuéch dai don véi cuc thu dé
h& (open collector), nhung thong dung nhat 13 mOt mach khuéch dai day-
kéo (push pull) tdi cuc phat nham muc dich gidm dién tré ngd ra va nang
cao bién d0 dién 4p ra. Hinh 1.3 trinh bay hai dang cdu tao ngd ra cla
khu€ch dai thuat toan.
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Hinh 1.3 C&u tao hai mach ngd ra

P6i véi loai ngd ra khuéch dai  ddy kéo, dién trd ra ra vao khodng
t0r 30 Q dén 100 Q va dong tdi 16n nhat tuy theo tUng loai mach cé thé tir
10 mA dén 25 mA con dong tdi cUaloai cuc thu d€ hé khodng 70 mA.
Hién nay, cdc vi mach khuéch dai thuat toin déu duoc ché tao v&i ngd
ra c6 khd ning tU bdo vé& ngdn mach.
SO d6 mach dién clla IC khuéch dai thudt todn 741

-

Ve

Tang th( nhat 1a tang khuéch dai vi sai dOi xUng trén T1 va T2.
PE ting trd khang vaochon dong colectd va emitter cUa chiing nhd, sao cho
hd dan truyén dat nhd. C6 thé thay T1 va T2 bang transistor truOng dé
ting tr@ khang vao T3, T4, R3, R4, va R5 tao thanh ngubn dong (& diy T4
mac thanh didt d€ bu nhiét)

Tang th(r hai 12 khuéch dai  vi sai dau vao d6i xUng, dau ra khong
doi xUng: emitter cUa chiing ciing ddu vao ngudn dong T3. Tang nay c6 hé
sO khuéch dai dién 4p 16n.

Tang th( ba 12 tang ra khué€ch dai ddy kéo T9 — T10 mac colectd
chung, cho hé s6 khuéch dai cong sudt 18n, trd khang ra nho.
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Gilra tang th( hai va tang ra 1a tang dém T7,T8 nham ph6i hdp trd
khéing gi(ta ching va ddm bdo dich mUc dién 4p. & day T7 1a mach lap
emitter, tin hi€u 18y ra trén mOt phan cUa tai 12 R9 va trd khang vao cla
T8 . Tang T8 mac emitter chung. Chon R9 thich hop va dong qua né thich
hop sé€ tao dugc mOt nguOn dong dua vao base cla T8 s& cho mUc dién
4p mOt chi€u thich hgp & base cla T9 va T10 d€ ddm bdo c6 dién 4p ra
bang 0 khi khong c6 tin hi€u vao . Mach ngoai mac thém R10, C1, C2 dé
chOng tU kich.

2.2 Théong s6 va hinh dang v6 bén ngoai cla IC khué€ch dai thudt toan

Tuy theo linh vUc Ung dung, khuéch dai thudt todn dugc ché tao
vGi céc thong sO va hinh ddng cUa vO phit hgp, hinh 1.4 trinh bay cic thong
sO gidi han va dinh mc cla mOt s loai khuéch dai thudt toan dién
hinh.

BJT JFET
Thong & K hisy | TBA22T | TAAB21
ong so yhieU | rpa741 | TAA700 | TAA761 | LF355 | LF357

Gioihan Usmex | +18V |[+18V |18V |18V |+18V
Diénapngudn Upmex |30V |5V |+18V |+30V |=30V
Dién ap vao vi sai ¢ - 55 0. - -
Thévi gian ngan mach z 0 0 EA0 0 0

Nhiét d6 cho phép Smax | 150°C | 190°C 1 180°C | 100°%C | 100°C
Nhiét tré (v nhua)

Mach-Mai truéng Risu 120K/ | T20K/W | 120K/W | 175K/W | 175K/W

Mach-Vo Risc s0K/wW | 80K/W 80KIW | . -
Binh mire
Ug=+15V
9, =25C
. Vg 100 dB | 93 dB 85 dB 80dB 80 dB
ESKD mbaph ho Uo s6mV |[£2mV |[£6mV | +3mV |+3mV
Hgmﬁggh G 90dB [90dB |79dB | 100dB | 100dB
Dion trd a fe 2MQ | 260KQ | 200KQ | 1020 | 1070
len ro ngo vao le 80nA |300nA |500nA |30pA | 30pA
Déng dign ngd vao 3 750 |1500 |op  |sow |-
Dl}_an trqnngo rfa I 20 mA 10 mA 70 mA 25 mA )
?2: gsg Ige'g'nr?;jnra (max) fg 5 Hz theoRC | 10Hz | 25 Hz |-
1
- 2 Y : 200KH
TAn <6 oAt fr 500KHz | 5 MHz Z | 2,5MHz | 25 MHz

Uamax +13V +13V +13V +13V +13V
UeLmax +13V +10V +9V + 15V -
-12V

Hinh 1.4: Gidi han dinh mUc cla opamp
Vé hinh dang cUa vO, cé loai khuéch dai thudt toan vé nhua véi tUr
6, 8 cho dén 14 chén ra hodc ciing ¢6 loai vO bang kim loai, G hinh 1.5 trinh
bay cdc dang vo clla mOt sO khuéch dai thudt toin thong dung.

Bién thién dién ap ra
Pham vi déng pha
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Hinh 1.5: C4c dang vO cla mach khuéch dai thudt todn
Yéu cau vé danh gia
Veé Iy thuyé&t: Hi€u va thuc hién dugc cic nOi dung sau
- Cau tao, dac tinh cla op-amp.
- C4c Ung dung cO ban va thong dung cUa op-amp
- Gidi thich so d6 khoi cdu tao cic vi mach tuong tu
Vé thuc hanh: C6 kha ning 1am dugc
- Phén tich cdu tric IC
Veé thai do
- Can thén, ti mi, chinh x4c.

BAI 2
UNG DUNG CUA KHUECH PAI THUAT TOAN
Ma bai: MD 12-2

Gidi thiéu
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Bai hoc nay tap trung vé€ cic Ung dung cO ban nhat cla khuéch dai
thudt todn tU cdc mach Iam todn nhU cdng, trli,...cho dén cdc mach
khuéch dai mOt chiu, xoay chi€u va cd kha niing thuc hién cidc mach
10c tin hiéu

Keém theo nQi dung phan 1y thuyét con c6 céic bai tap v&i cdc mach Ung
dung cu thé. Ngoai ra, viéc rén luy€n k¥ niing tay ngh€ con dugc thuc
hién thong qua cdc bai thuc hanh 1ap rap, phan tich mach tai xudng.

Muc ti€éu

+

+ + + +

Phan tich nguyén ly hoat ddng mach khuéch dai  ddo ,mach
khuéch dai khong ddo , mach cOng, mach trlr, mach nhan, mach
chia....

Tinh todn c4c thdng sO hoat dOng clla mach khuéch dai thong dung
Thié€t k€ ciac mach Ung dung cho mOt sO mach thdng dung

Ki€m tra, thay thé€ , stta ch{fa, c4c linh kién hu hOng

Tich cU trong hOc tap, rén luyén

1 Mach khuéch dai dado

1.1

Nguyén ly hoat dOng

.1
ey

o

UE

o, l p—
Hinh 2.1. Mach khuéch dai dao
Hé sO khuéch dai di€n 4p V cla mach dugc tinh v&i di€u kién

khuéch dai thudt toan 1 1y tudng c6 nghia 12 Vo = oo va re = .
Xét tai ngd vao cUa mach:

UAzUD—Uz
ma: Up=0V
do do: UA=-U2

T d6 tinh dugc hé sO khuéch dai cla mach

Vv

_Ua U>

CUe Ui
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Vi re = o« nén dong qua R1 bang dong qua R2. Suy ra:

U2 LRz Re
Ui LR Ri

TU cong thUc trén cho thdy hé sO khuéch dai cla mach khuéch dai
ddo chi phu thulc vao céc linh kién ngoai d6 1a hai di€én trd R1 va R2 va
dau trl chUng t0 di€n 4p ra va dién dp vio nguc pha nhau.

VD: cho mach khuéch dai ddo v4i UE = 100 mV, UA=-2V va

R1 =10 KQ. Tim hé s0 khuéch dai V va gid tri clla R2 ?
Gidi :
Ua 2V
U 100mv
R2

V=2
R

R:=V.R1=20.10KQ =200KQ
Hinh 2.2 Trinh bay ky hi€u dién clla mach khuéch dai ddo néi trén.
Béng 1 tém tat cdc thong s6 quan trong nhat cla mach khuéch dai dao
ding khué€ch dai thudt toan.

V=

Rz
VWA
R,
Vin* VIAA = v ;
ou
+

Hinh 2.2: Ky hi€u cUa mach khuéch dai ddo
Bang 1: Tém tat cdc thong sO cUa mach khuéch dai  ddo

Hé s6 khuéch dai dién ap V= _%
Dién tré ngd vao r. =R,

vV
Dién tré ngd ra r=r—

Do cdu tao cUa khuéch dai thudt todan gdm nhi€u mach khuéch dai
lién 1ac truc ti€p v4i nhau nén khuéch dai thudt todn c6 khd ning khuéch
dai mot chiéu cé nghia 12 gidi han tan s thdp fmin = 0 Hz va gidi han
tan sO cao fmax chi vao khodng 1KHz. Hinh 2.4 md ta d4p Ung tan sO cla
mOt mach khuéch dai thudt todn.
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Hinh 2.3: Pap Ung tan s cla opamp

TU hinh 2.3 cho thdy su phu thuOc cla hé s6 khuéch dai V theo tan
sO cla di€n 4p vao, trong hau hét cic Ung dung khu€ch dai thudt todn
ludn 1am viéc & ché do c6 hoi ti€p am & mach ngoai. Vi vay hé sO khuéch
dai s& gidm xulng va gidi han tan sO cao ting 1én ciing c6 nghia 1a dai
thong cla mach trd nén rOng hon, nhu trong hinh 2.3 cho thdy tai hé sO
khué€ch dai V = 10 dai thong b2 = 1 MHz P6i v6i mbi loai khuéch dai
thudt todn déu c6 moOt gia tri fT tuong Ung, giOng nhu transistor gilta hé s
khuéch dai , gidi han tan sO cao va tan sO cat fT c¢6 quan hé v4i nhau
theo biéu thic.
V . fmax = fT = hang s6

Vi fT khong thay d0i nén khi ting cao fmax thi phdi gidm hé s0
khuéch dai V Trén thuc t€, duOng ddc tinh cla Vo khong tuy€n tinh nhu
3 hinh 2.4 ma ludn tOn tai mOt sai 1€ch nhat dinh, sai 1éch nay sé dugc
gidm nh® bang cdc mach b tan sO rap thém bén ngoai thuOng 12 mOt dién
dung hodc mOt mach RC, gia tri cUa cdc phan t& RC nay dugc cho trong sO
tay cUa nha sdn xuat.
1.2 Thuc hanh mach khuéch dai dado
1.2.1 Dan nhap

Khu€ch dai  thudt toian 12 mOt mach khuéch dai moOt chi€u ly
tuéng cé dién trd vao va hé s6 khuéch dai rat16n

Khué€ch dai  thudt toian thuGng dudc ché tao dudi dang vi mach
VD :pA 741. V& cO bdn, tat cd cac mach dién déu c6 thé dugc thuc hién
bang transistor r0i, va d6i vOi op-amp ciing vay. Thi nghiém sau diy sé&
khdo sit ddc tinh cO ban cUa linh kién nay
1.2.2 Gi6i thiéu

Khué€ch dai ddo 1a mach khuéch dai c¢6 tin hi€u vao va ra ddo pha

nhau. Hé s6 khuéch dai cUa mach phu thudc vao dién tré Rg va R
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Rr Ua
"Re Ue
C4ch tinh duQc don gidn nhU sau :
+ Trong viing khuéch dai , sai biét dién 4p ngd vao xem nhu bang 0
+ Dong dién ngd vao Iz =0
+ Heé s khuéch dai 1a Av = -1 (khi Rg = Rg), c6 nghia 13 bién d0 tin
hi€u vao va ra bang nhau

RRr
Jr—
n—
lg Re
Ug
o T —0

Hinh 2.4. SO @6 mach khuéch dai ddo dung op- amp
Bi€u dién quan hé gilta dién dp ra vGi dién dp vao bang do thi va
khdo sit dién 4p ra cla mach khi thay d6i tai
1.2.3 Muc dich thi nghiém
Bi€u di€én quan hé gilta dién dp ra vGi dién 4p vio bang do thj va
khdo sit dién 4p ra cla mach khi thay d6i tai
1.2.4 Trinh tu thi nghiém

. 1
R
U, =15V i Re
- Tl
] LS
P Re
10 k@ 10 kid E \
* > ik - =
(4) . .E+/
T PR O o [
1 k@
] ’ -L. ) ) -I

Hinh 2.5. Mach thi nghiém dung khuéch dai ddo
Budc 1: Rdp mach dién theo s dO hinh 2.5. Ding VOM do va ghi 1ai gid
tri di€n 4p ra U, khi v&i cdc di€n trd hoi ti€p Ry va di€n dp vao Ug khic
nhau vao bang 2.1
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U [V)* 10 | -6 4 2 0 2 4 6 8 10
Ua [V] bel Rg = 10 kQ
Uy [V] bel Rg = 22kQ
Up [V] bel Rg = 47 kQ

Budc 2: V& d0 thi quan hé gilta dién 4p ra U, vGi di€n tré hoi ti€p Ry va
dién 4p vao Ug.

“.M"

18 I
'“A[VI* |

Budc 3: Chinh dién 4p vao UE =- 5 V. Rg = R = 10 KQ. Thay d6i ngé ra
vOi cédc dién trd tdi khic nhau (Bang 2.2). Ding VOM do dién 4p ra U,
tuong Ung

Bang 2.2

R[] 1000 680 470 330 220 100 47

UalVl

Budc 4: Ghi lai céc gid tri do dugc vao bang 2.2 va culi cling v& d0 thi
bi€u di€n quan hé gilta dién dp ra U, vGi dién trdtdi R.

qu]‘ ?
6

5

4

3

/] 200 400 600 80O 1000 1200

e
A a]

Bao cao thuc hanh



22

Cau hoi 1: Quan hé pha gilra dién 4p vao Ug vGi dién 4p ra U, trong mach
khuéch dai ddo nhu th€ nao ?
Trd 101 :

Cau hodi 2: Hé sO khuéch dai v clla mach khuéch dai ddo dugc xéc dinh
bl céc linh kién nao ?
Trd 101 :

Cau hOi 3: Hé sO khuéch dai cUa mach la bao nhiéu khi Rz = 100 KQ va
Rg = 10KQ ?
Trd 101 :

Cau hoi 4: Nhan xét vé dudng ddc tinh & hinh 2.5
Tra 10i :

2. Mach khuéch dai khong ddo
2.1 Nguyén 1y hoat dOng
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Hinh 2.6. Mach khuéch dai khong ddo
Pién dp can khuéch dai dudgc dua vao ngd vao khong ddo E+ va
dién 4p hoi ti€p 12 mOt phan cla dién dp ra dugc dua vio ngd vao ddo
E-.GiOng nhU trong truOng hgp khuéch dai ddo , khuéch dai thudt todn
dugc xem nhula ly tudng, phuong trinh dién 4p & ngd vao va ngd ra cla
mach dugc viét nhu sau:

Ug=Up+ U,

Us=U,+ U,

Vi Up = 0 V nén cdc phuong trinh trén trd thanh
Ug=U,

Us=U,+ U,

Suy ra hé sO khuéch dai V
Y. =E= Uz +Us =1+E
Ue Us Us
Vi dong di€n ngd vao cla khuéch dai thudt todn xem nhu bang 0
nén dong qua R1va R2 bang nhau, ta c6:

V=1+E

1
Nhan xét: Hé sO khu€ch dai duong va ludn 16n hon 1. Do dé, tin
hiéu vio va ra ddng pha nhau va gi4 tri cUa V chi phu thulc vao hai dién trd
R1 vaR2
U'u di€m cUa mach khuéch dai khong ddo 1a dién trd ngd vao cla
mach rat cao nén thudng dugc goi tén 13 mach khuéch dai do ludng.
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Hinh 2.7. Ky hi€u mach khuéch dai khong ddo
Vi du: Cho mach khuéch dai khong ddo c6 sd d0 & hinh 2.10 vGi
cac dién trd R1 = 10 KQ va R2 = 200 KQ. Tim hé sO khuéch dai V va
dién dp ra khi UE = 100 mV.

Gai
Vot g, 200KQ o,
R 10KQ

Ua=V Ug=21 . 01V=21V

NhU di néi G trén, ddc di€m cla mach 1a dién trd ngd vao rat 16n.
Tuy nhién, trong triOng hop mach khuéch dai ddo néu chon cic gid tri
cla R1 va R2 mOt cach thich hop c6 th€ 1am cho hé sO khuéch dai nhd
hon 1, c6 nghia 1a di€én 4p ra s&€ nhd hon di€n dp vao. Bang sau diy trinh
bay mOt sO ddc tinh quan trong nhat cla mach khuéch dai khong ddo
diing khué€ch dai thudt toin

Hé sb khuéch dai dién ap V=1+ =
1
Pién tré ngd vao e’ = RaL
S : V
Pién tré ngd ra fa = la—
o

2.2 Thuc hanh 1ap mach khuéch dai khéong ddo
2.2.1 Gi6i thiéu

Dién 4p ngd vao va ngd ra cla mach khuéch dai khong ddo cé cuc
tinh giOng nhau, d6i vGi dién 4dp xoay chi€u thi chiing cling pha nhau. Nhu
trong hinh 2.8 cho thdy di€n 4p UE dat vao ngd vio khong ddo +E Vi
trong ving khuéch dai , sai biét dién 4p gilta hai ngd vao la 0 nén dién 4p
vao ciing xem nhu dat 1én ngd vao — E. Hé s6 khuéch dai dudgc tinh theo
cong thUc sau :
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Rz Ua
Vv=1l+—=—
Re Ue

2.2.2 Muc dich thi nghiém

Bi€u dién bang d6 thi quan hé gilta dién 4p ra v6i dién 4p vao tai
cdc dién trd hoi ti€p khic nhau
2.2.3 Trinh tu thi nghiém

[F] 1 k2 R | S |
. N
10 kQ E
* P H| ]
w 10 k@2 10 kQ £
v L
d i ‘UE " =
4 o 0
1kQ L

Hinh 2.8 M0 hinh thi nghi€m mach khuéch dai khong ddo

Budc 1: Rap mach dién theo so d6 hinh 2.8. Diing VOM do dién 4p
vao Ug, di€n dp ra U, tai cdc gid tri di€n trd hoi ti€p Ry khac nhau nhu trong
bang trén

Rr
 ma
)
Re
-E _
T M
AU IQJ - o
+E
o +
u
IUE Ug A
'
L= T )
Hinh 2.9

Budc 2: Ghi cic gid tri do duQc vao hinh 2.9 va vé do thi bi€u dién quan
hé gilta di€én 4p ra U, vGi di€n 4p vao Ug va dién trd hoi ti€p Ry vao hinh
2.2.3

2.2.4 Bao cao thuc hanh

Hé s6 khué€ch dai dudc x4c dinh béi linh kién nao ?

Tra 10i :



Pién ap ra U, l1a bao nhiéu khi Rg =47 Q, Rg =10 KQ, Ug =2V
Tra 10i :

Cuc tinh gilta dién 4p vao UE d0i vGi di€n dp ra UA nhu th€ nao ?
Tra 10i :

3. Mach cOng
3.1 Nguyén Iy hoat dOng clla mach cOng

Mach khuéch dai  ddo c6 thé khuéch dai  va cOng nhi€u ngudn
dién 4p dat 3 ngd vao. Hinh 2.9 trinh by mOt mach cOng dung khuéch dai
ddo vGi hai dién dp ngd vao (c6 th€ nhi€u hon néu cén thi€t). Trong
truOng hop khuéch dai  ddo , ngd vao E- dugc xem nhu 13 di€m masse
gid. Do d6 ta c6 quan hé sau:

lh+la=-15

Hoac
Uer U Us
Ri R Rs

Hinh 2.10 SO d6 mach cOng

Suy ra gid tri cla UA

—Us= E.UEH-E.U&
1 2

Néu chon R1 = R2 = R, phuong trinh trén trd thanh
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—Ua = %.(Ua +Uez) = V.(Ue1 + Ue2)

K&t qud trén cho thay di€n 4p ra UA ti 1& v&i  tOng sO cUa hai dién
4p vao va V 12 hé sO khué€ch dai cla mach cOng, du trlr chling t& mach
c6 goc pha p= 180°.TruOng hop tOng quat

Rs R R
—Us=—Usi+— Uez+...+— .Uen
1 2 Rn
Ung dung:
RS RE
i
€2 T |
R3 Ri R7
Ugs —_{__F
W ATk . [T}
o llig=+12V
R1
(7]
= WE 47k
0 Uy
RS

b Ug=-12V

J- —
Hinh 2.11 Mach cOng c6 hé s6 khuéch dai thay dGi dugc
Hinh 2.11 trinh bay s d0 mach cOng di€u chinh dugc, véi hé so
khuéch dai cUa tUng ngd vao di€u chinh dugc tUr V =2 dén V = 10, dién
ap ra dugc tinh nhu sau:

= Rs Ue1+ Rr Uez + R
CRitR2’ Ri+Rs’ Rs+Rs

—Ua Ues

Céc bi€n trd tinh chinh R2, R4 va R6 dung d€ bdo ddm d0 chinh x4ic
cla mach, di€u kién can thi€t 12 di€n trd trong cUa cdc nguOn di€n 4p vio
phdi rat nhd, néu khong phdi st dung thém & ngd vao cic mach ph6i hop
tr@ khdang s€ dé€ cap sau. R4 chinh di€n 4p offset va R8 c6 tdc dung bii sai
sO giy ra b&i dong phan cuUc ngd vio.
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3.2 Thuc hanh mach cOng
3.2.1 Gi6i thiéu

Mach cOng cé kha ning cOng cic dién dp tuong tU c6 ddu v4i nhau
Vé nguyén tac mach cOng c6 thé dudc tao nén tU cdc dién trd. Tuy nhién,
khuyét di€m cla phuong phap nay 1a cic dién trd ngd c6 dnh hudng 1an
nhau

Hinh 2.12 trinh bay s0 d6 mach cOng hai dién 4p UE1 va UE2 Trong
truOng hop chi ¢6 dién dp UEI, lic nay chlc ning clUa mach chinh 1a
khuéch dai ddo

|
€, ‘e Ter* lg2 |
Rgy A
wom 'ef} 10k0
_ e E
& o {—}—Lo]- :
U Res
ol 10k0 -
Ugs "1+ Ua
o " o O

Hinh 2.12 SO d6 thuc hanh mach cOng
Rr

" Rer
Néu nbi ngd vao E2 xubng masse, ddc tinh mach khuéch dai ddo
van khong thay doi. Do tai E 12 masse nén di€n 4p roi & ngd vao bang 0,
suy ra dong vao Iz, =0
Khitai E1 =1V, tai E2 =3 V, cdc dong tuong Ung ldc nay 1a
Iz, =0,1 mA; Iz, = 0,3 mA
Hai dong nay phdi chdy ngang qua dién trd hOi ti€p Ry, dién 4p ra U, 1a
UA=-(Ig; +Ig). Rg =-(0,1 mA+03mA). 10KQ=-4V

TGOng cac dong di€n vao ciing chinh 13 tOng cdc dién 4p ngd vao. MOt
di€m can luu y 1a do dac tinh ddo pha dau s€ thay ddi di€u nay duogc
khac phuc bang cach thém mdt mach dado

Né&u mOt trong hai dién 4p vio c6 gid tri am thi dong di€n vao sé ddo
chi€u, mOt dong di€n vao s& trlr véi dong di€n & ngd vao khac. Do dé, chi
c6 dong sai biét chdy qua dién trd hoi ti€p va di€n 4p ra ciing chi 1a dién 4p
sai biét gilta cdc ngd vao

V= =-1
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SO lugng ngd vao cé th€ 12 bat ky va dién dp ra ludn 1a tOng cla tat
cd dién 4p vao Cong thlrc tOng quat tinh di€n 4p ra
Uer Ue2 Uen |
J’_

UA——RR(— +—+...
\Re1 Re2 REen )

V6&i Rg =Rg, =....Rg, suy ra:

R _
Ua = —— (Ues +Uep +...UEn)
REe

Véi RE=Rg, suyra:
Ua =- (Ugy + Uga+...+Ug,)

3.2.2 Muc dich thi nghiém

Dung phép do khdo sdt mOt mach cOng dung op — amp

3.2.3 Trinh tu thi nghiém

Budc 1: Rdp mach dién theo so dO hinh 2.13. Tai dién 4p vio U, =2V,
thay d8i Ug, theo bang 2.1. Ding VOM do dién 4p ra UA tuong Ung. Lap
lai cdc thao tiac trén véi UE=-2V

Hinh 2.13
Bang 2.1
Ug, [V] ] 2 4 L] ] 10

Ug[VibelUgs=2V
Ug[V]belUggm-2V

Budc 2: Ghi cic két qud do dugc vao bang 2.1 va v& d0 thi quan hé gilra
dién dp ra UA v&i dién ap vao UE1 (UA =f(UE1)) vao hinh 2.14
RE2 =1OK
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Ua.l‘-'li'

Ugs [V

@ @ & B O

Hinh 2.14
Budc 3: Culi cling, 1dp 1ai cic budc trén khi thay di€n tré ngd vio Ry, =
4,7 KQ. Ghi dién 4p ra UA vao bang 2.2 va v& céc do thi vao hinh 2.13
Rg =4.7K
Bang 2.2

Ug s [V] 0 2 4 6 B 10
Ug[VibelUgz=2V
Ug[VlbelUgsm -2V

Vg1 V1

Hinh 2.13

3.2.4 Bao cao thuc hanh
1. Dong vao Ig; va I, phdi chdy qua dién trd nao ?
Trd 10i :

.............................................................................................

Mach ¢6 chlc ndng gi khi chi ¢c6 mOt ngd vao ?
Tra 10i :

.............................................................................................



.............................................................................................

2. Dién dp ra nhu thé nao khi c6 mOt dién 4p vao duong va di€n 4p vio
khac am ?
Tra 10i :

4. Mach tru
4.1 Nguyén ly hoat dOng clla mach tru

Mach trtr 1a su' k&t hgp gilta mach khuéch dai ddo v&i mach
khuéch dai do ludng (khong ddo ) hinh 2.14 trinh bdy sG d0 mach cla
mach tri

R3

E?

E2

e l —
Hinh 2.14 SO d6 mach trtr

Gid st ngd vao E2 1a masse va di€n dp vao dat 1én E1, theo két qud
cUla mach khuéch dai ddo, ta dugc

Ua =—E.UE1

Gia st E1 12 masse va di€n 4p vao dat 1én E2, theo k€t quad clla mach
khuéch dai khong ddo ta cé
Rs
Us=1+—.U
A + R1 E2

Néu cd hai E1 va E2 déu la ngd vao, suy ra:

Ua =1+E.UE2—E.UE1

1 R
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Nhu vay, dién 4p ra ti 1€ v&i hiu sO cUa 2 dién dp vio UE1 va UE2
nhung vGi hai hé sO khuéch dai khdc nhau.

Mach dugc hiéu chinh 1ai bang cdch gidm thanh phan dién 4p vao
UE2 v&i cau phan 4p gOm hai dién trd R2 va R4 (hinh 2.15). Liic nay dién
ap tai ngd vao E+1a

Ue+ = Uea. Rs
R2+Ra
R3
R1
Ugy o——vl"3—
2 |
Ugz o A —
o— _L <
Hinh 2.15 Mach trU da hi€u chinh
Suy ra:
Rz R Rs
UA = 1+E.m.UE—E.UE1
Chon R2 = R1; R4 = R3, phuong trinh tr@ thanh
Us = E.UE—&.UH
R R;
Ra
Ua = E.(UEE—UE‘I)
V&i hé sO khuéch dai cla mach trUr 1a
R
R

4.2Thuc hanh mach tru

4.2.1 Téng quan

= Khuéch dai vi sai chinh 12 mach trlr c6 hé s khuéch dai khéc 1

= (A hai di€én 4p ngd vao dugc khu€éch dai v&i hé sO giOng nhau

= Hé s6 nén tin hiéu dOng pha chi tOt khi hai hé s6 khué€ch dai bang
nhau. Hé s6 nén tin hi€u dong pha G dudc tinh nhu sau :
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Y 4B

G = 20log
Vdpha

P6i v&i vi mach pA 741, hé sO nay vao khodng 90 dB
Trong truOng hgp mach trur

Rp

L}
Rey E
© , B =
" E—
E2 o
+
Ugq Ua
Vg2 AR
e, T O
Hinh 2.16

Rei=Rgp va R; =Ry
DPién 4p ngd ra UA :

Re+R R
Ua = Ugz. Re . = F{—L_JE1.—H
Re+Rr Re Re

Rr
Ua = (Ue2 —Uk1) =
a = |Uez b] e

Chi khi nao dién tr@ Ry va hai dién tr@ ngd vao Ry bang nhau thi sai
biét dién 4p vao m&i dugc khuéch dai véi hé sO 1a Rg chia cho Rg

Mach khuéch dai vi sai diing op — amp dugc Ung dung trong céc
mach khuéch dai do IuOng

An
—1
| S |
A, %
—i
o  I— -
S
Rgg E
(= , I +
Ugs
U
Uez A
o O

Hinh 2.17
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4.2.2 Muc dich thi nghiém

Duing thi€t bi do khdo sit hé sO nén tin hi€u dOng pha cla mach khuéch

dai visai

4.2.3 Trinh tu thi nghiém
Rép mach di€n theo sG dO0 G hinh 2.18. C4c dién 4p vao UE1 va UE2
dugc chinh bang bién trd P theo bang 2.3. Po dién dp ra UA tuong
Ung va ghi k€t qud vao hinh 2.17. V& db6 thi quan hé gilta di€n 4p
ra UA v0i cdc dién ap vao UEI va UE2 vao hinh 2.19

Hinh 2.18

gy g2Vl

Hinh 2.19
Budc 2: Cufi cling, rdp mach dién c6 so d0 G hinh 2.20 . Po di€n 4p ra UA
tuong Ung vOi cdc gia tri khic nhau cUa hai dién 4p vao UE1 va UE2 theo
bdng 2.3. Ghi két qud do vao bdng 2.4. va v& d0 thi quan hé gilta dién ap
ra UA v&i céc di€n 4p vao UEI va UE2 vao hinh 2.21
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é
74

Hinh 2.20
Bang 2.3
Ugq [V]* -10 -5 -2 +2 +6 +10
UgV] belUgz=-4aV
Us [V] bei Ugz=0V
Us[V] bl Ugz= 4 V
U'.I""|1I
"
10
[
- .
1
18 4 i il ] L] L] Ll 2 2 L] B [ ] AL -] } L 8
B i il | v vl |
'l |
|
1
|
" — -
. : |
'“ﬁlﬂi
Hinh 2.21

4.1.4 Bao cao thuc hanh
Cau héi 1 : Di€u ki€n nao ting chat lugng hé sO nén tin hi€u dOng pha ?
Tra 10i :



Cau héi 2 : Mach khuéch dai vi sai gidng mach gi ?
Tra 10i :

Cau héi 3 : Pién dp ra nhu thé nao khi dién 4p di€u khi€n céc ngd vao
giOng nhau ?
Tra 10i :

5. Mach nhan

MuOn thuc hi€n phép nhan ta suy bi€n tU phép cOng.

Thi du: 8x2 = 8+8

TOng quit: mxn= m+m+...+m

6. Mach chia

MuOn thuc hién phép chia ta suy bi€n tU phép trlr

Thi du: 8:2 =4

Céac budc thuc hién: do 4x2 xem vUa gan v&i 8 khong?. R6i 1ay két
qua trl cho 8 xem phdi nhé hon 2 thi dung.

T6ng quat: m:n=p

Céac budc thuc hi€n: dd pxn xem sao cho m-pxn<n suy ra p chinh 13 két
qua.

F IMach Ilach MUPEL | hdach so sinh Magh '311":'11
n, pEn tr-pEt m-pEn k&t qua

7. Mach khuéch dai vi sai
7.1 Gi6i thiéu

Khué€ch dai vi sai 12 mach khuéch dai gbm hai transistor c6 cuc
phét ghép chung, mach ¢6 2 ngd vao dé 1a 2 cuc nén, chénh lech dién 4p
gilfa 2 cuc nén 1a dién 4p vao vi sai, tin hi€u ra c6 thé 13 don cuc (dién 4p
tU mOt trong hai cUc thu so v&i masse) hodc vi sai (chénh 1éch di€n 4p gilta
hai cuc thu). MOt mach khuéch dai vi sai 1y tuGng c6 dién 4p ra bang 0
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khi dién 4p vi sai G ngd vao bang 0, mach khuéch dai vi sai dugc khdo
sat @ hai ché d0: Ché d6 khuéch dai vi sai vi ch€ d6 khuéch dai dOng
pha.

7.2 Ché do vi sai

Hinh 2.22 trinh bay so d6 mOt mach khué€ch dai vi sai don gidn,
dién 4p dat 1én hai ngd vao dugc cung cap tU hai cdu phan 4p.

Trudc tién chinh hai bi€n trd R5 va R8 sao cho UEI = UE2, do cau
tao doi xUng nén dan dén két qud 1a UBE(T1) ciing bing vGi UBE(T2),
dong dién cuc thu IC(T1) = IC(T2) va UAI = UA2, suy ra chénh 1éch dién
ap UA gi(ta hai cuc thu bang 0.

UA=UA1-UA2=0V

I T

R8

R3 | [l]ng

|

! °

Hinh 2.22 S0 d6 mach khuéch dai vi sai
Bay gi0 chinh R5 sao cho UE1 gidm xuOng, dan dén UBE(T1) va

IC(T1) ciing gidm xuOng, di€n 4p r0Oi trén di€n trd R1 gidm 1am cho UA1
ting 1én. Do d6, gitia AUE1 va AUALI tOn tai mOt géc 1&ch pha ¢= 180°.
DOng thdi v&i viéc gidm nhd di€n dp ngd vao UEI sé lam gidm dong
iE(T1) va dién 4p roi trén dién tr@ chung cUa hai cuUc phdt R3, d&n dén
UBE(T2), dong IC(T2) va di€n 4p roi trén R2 ciing ting theo, két qud 1a
UA2 gidm . Nhu vay bién thién clla UE1 va UA2 dOng pha v&i nhau (¢=
0).

A6

e,
|
|

Nhiing 1y luan G trén cang chinh x4c khi dong qua R3 dugc gilt @ mot
tri s6 c6 dinh, di€u nay trén thuc t€ dugc thuc hién bang cich thay R3
bang mOt ngudn dong dién, khi dé:

IE(T1) + IE(T2) = hang s6

Vi vay, bién thién cUa hai dong cuUc phat ludn bang nhau va bu trir
cho nhau, tuong tu nhu thé d6i véi AUA1 va AUA2. Suy ra chénh 1éch
dién 4p gilra hai cuc thu UA c6 gid tri dugc tinh theo bi€u thUc sau:
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UA =2. AUAI =2. AUA2

K&t qua nhan dugc tuong tu khi UE1 dugc gilt cO dinh va UA2 thay
d0i, géc 1éch pha gilta UE2 véi UA2 1a 180° va v&i UALI 1a 0°. Hé s6
khuéch dai dién 4p dugc tinh nhu sau: UEI thay dGi, UE2 c0 dinh

B AUa B 2.AUa1 3 2.AUn2
~ AUer AUer  AUg

UE2 thay dGi, UE1 c0 dinh

V= AUa _ 2.AUaq _ 2.AUa2

AUe2  AUe2 AUg2
Goi UD Ia dién 4p sai bi€t & hai ngd vao
UD = UE1 - UE2
Va VD 12 hé sO khuéch dai vi sai clla mach
_ AUa
~ AUo
Hé s6 khuéch dai nay c6 gid tri gan bang v&i hé sO khuéch dai

mach cuc phat chung d6i v&i tin hiéu mOt chiu ciing nhU xoay chi€u

Vo

7.3 Ché d6 dong pha

Dién 4p vi sai UA & ngd ra cUa mach khuéch dai vi sai 1y tudng
lu6n bang 0 mac di UE1 va UE2 thay d6i nhung ludén bdo ddm quan hé
UE1 = UE2. Nhung trén thuc t€ dién 4pra nay cUa mach van phu thudc
theo gid tri cUa cac di€n dp vao theo bi€u thiic

Trong d6: VGL 12 hé s6 khuéch dai dbng pha, AUGL = AUE1 = AUE2

NhU di biét khi nhiét d0 moi truGng thay dGi, dién 4p UBE cla cic
transistor ciing thay dGi khodng tU 2...3 mV/OK va lam cho vi trf di€m lam
vi€c clla mach khuéch dai ciing thay d6i theo.

Trong mach khu€ch dai vi sai do thong sO cic transistor rat giOng
nhau va cdc transistor nay lai dugc dat rdt gan nhau nén cé th€é xem nhu
tac dOng cla nhiét d0 1én chiing 1a nhu nhau, k€t qud 1a dién 4p UA & ngo
ra luén bang 0 (di€m 1am vi€éc hdu nhu khéng bi dnh hudng theo nhiét do).
Pay ciing 1a mOt uu di€m cla mach khuéch dai vi sai so v&i céc loai
mach khué€ch dai khéac. Hinh 2.17 cho thdy bié€n thién dién 4p ra cla
mach khué€ch dai vi sai thuc t€ xét & ch€ d0 dOng pha
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HIF

T T
T

1 A -

p——— A llgy —

Pham v difing pha

Hinh 2.23 Dac tinh truyén G ché d6 dong pha
D€ danh gid chat luong cla mach khuéch dai vi sai ngu0i ta dua
trén mOt hé sO g0i 12 hé s6 nén tin hi€u ddng pha G goi 1a CMRR (common
mode rejection ratio)

L)

Ve

Mach khu€ch dai vi sai cang tOt khi G cang 16n, thuOng tri s6 clla G
vio khodng10.000 (80 dB). Cé nghia 12 mach khuéch dai vi sai chi khuéch
dai thanh phan dién 4p sai biét gilra hai ngd vao

Vi du: M6t mach khuéch dai vi sai c6 G = 80 dB, dé nhan duoc &
ngd ra mOt lUgng AUA nhu nhau thi dién 4p sai bi€t AUD phai 13 bao nhiéu
khi AUGL =2V ?

Vo  AUa/AUp  AUaL
Voo AUaAUs.  AUo
AU = Y% g omy
10.000

7.4 Thuc hanh mach khuéch dai vi sai
7.4.1 Téng quan

Khué€ch dai vi sai chi khu€ch dai di€n 4p sai biét gilta hai ngd
vao. Dién 4p ra s& bang 0 néu dién 4p tai hai ngd vao bang nhau. V& co
bdn khuéch dai vi sai giOng nhu tang ddo pha ghép cuc phat. Tuy nhién,
dién trd cuc phat dugc thay bung mot transistor déng vai trd mOt ngubn
dong dién. Do d6, tOng hai dong cuc phat cUa hai transistor ghép cUc phat 1a
hang s6. Vi vay lugng bi€n thién hai dong cuc phdt ludn bang nhau nhung
ngUoc chiéu
Muc dich
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Khdo sét ddc tinh cla khu€ch dai vi sai khi hai ngd vao la dién 4p
mOt chi€u va trung hgp th(r hai 13 dién 4p mOt chi€u c6 cOng thém thanh
phan xoay chi€u
7.4.2 Trinh tu thi nghiém

I_ll

Hinh 2.24

= Patlén ngd vao cla so d0 mOt dién 4p mOt chi€u Ugl = 20 V. Chinh
bi€n trd P2 sao cho UE2 5,5 V va gilt nguyén gid tri nay

= Tiép theo, thay d0i UEI theo tUng cdp. Ghi lai di€n 4p ra vao bang 2.4

= Tinh dién 4p sai bi€t ngd vao Ugpir = Ug, — Ug, va ghi gid tri nay vao
bang 2.4

= Chinh Ug, =5,5 V va gilt nguyén gi4 tri nay. Thay d6i dién 4p UE2 theo
tUng cap. Ghilai di€n 4p ra tuong Ung vao bang 2.5

= Lai tinh di€n 4p sai biét gilta hai ngd vao va ghi k€t qud vao bang 2.5

= V@& d0 thi quan hé gi(ta dién 4p vGi dién dp vi sai gilta hai ngd vao
trong hai truong hop. MOt khi UEI 13 hang sO va hai khi UE2 12 hang s6
vao hinh 2.5

Bang 2.4UE1 =5,5 V c0 dinh

Uge[V] | 46 43 g 52 55 58 6 62

Ua V]

Ug o [V]

Bang 2.5UE1 ¢6 dinh
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Ue2 V]

48

] 52

55

58

6.2

Ua V]

Uepin [V]

UA[V]*

-0,2 0,2

0»8

——————
Upigr [V]

Hinh 2.25

Ugi= 20V

Hinh 2.26

Phan ti€p theo diy sé& khdo sit dac tinh dOng cUa sO d6 mach &
hinh 2.26Trudc tién, chinh hai dién 4p vao Ug, va Ug, bang 5,5 V (UA =0
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V). Trudc tién, cong thém viao UE1 mOt di€n 4p xoay chi€u Ugss= 0,6 V; f
=1 KHz. V& dang séng di€n dp ra UA1 va UA2 vao hinh 2.27

- "-": (Y4)
= Up
[—— ]
K‘xh____'_' x‘-s-..____ = Ug;
- ? (Yo
= Uaz
Hinh 2.27

8. Mach tich phan
8.1 Nguyén 1y hoat dOng

O hinh 2.28b, mach tich phan dugc dat 1ai (reset) nhO ti€p diém S
va dién tr& R1, dién tich cha trong C s&€ phéng qua R1 khi S déng, R1 han
ch€& dong phéng cla C. Gid st dién tich trong tu di phéng hét qua R1,
phuong trinh dién 4p & ngd vio vangd ra dugc bi€u di€n nhu sau:

Al 8
G c
P e it
"
R ki 2]
e T Eo—}
-I;- ID'—G A >——oﬁ
v . ™ o
o —0 = O
a) Mach tich phén co bdn b) Mach tich phdn cd reset
Hinh 2.28 SO d6 mach tich phan
UE=UR + UD

Va: UA=UD - UC

UD rat nhd xem nhu bang 0, phuong trinh trén tré thanh

UE = UR

UC=-UA

Vi dong vao ngd E- =0 nén iE = iR va dong nay sé nap vao tu C, ta cé:
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le =ie=ip = % - %
C E R R R
Suy ra dién tich trong tu C
Q=iC.t=iR .t
Ma:Q=C,U
Nén:
Ue = 9 = l.ic.’[ = l.iR.t
C C
Dong nap vao tu dugc x4c dinh béi dién ap vao va dién trd R, do do:
Ue = i.un.t = i.uE.t
CR CR
Va dién 4p ra cla mach dudc tinh theo bi€u thic sau
1
Ua = — —— . Ue.t
CR
a ve
[ 1 I i3
" | " |
I |
Al
M‘\.. Al I]"""K‘"q“" \‘\\ |F Upg = Ky - gy - 1
\"\.‘ I Y
~lo o
| Mg = K \\\ |
: -
Kegrg

Hinh 2.29 Quan hé gi(ta dién 4p ra v&i dién 4p vao khi Ki thay d6
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i
2

-

vas

Hinh 2.30 Dang séng dién 4p

}E

I
I
|
|
I
|
[
I
I

é

Thanh phan 1/CR 14 hang s6 phu thudc vio cau tao mach dién va
dugc ky hiéu 1a Ki, tich s6 RC 14 hang sO thdi gian clUa mach tich phan ky
hi€u 12 Ti. Hinh 2.30 cho thay &nh huéng cUa Ki va uE dén dién 4p ra.

TU hinh vé cho thay khi RC cang 16n dién 4p ra cang tuy€n tinh va
khi dién 4p vao cang cao thi tOc d bi€n thién cUa di€n 4p ra cang nhanh.
Hinh 2.30 1a dang séng cUa di€n 4p ra va di€n dp vao.

8.2 Ung dung mach tich phan

||
R1 ||

A VVV /M

Néu cho tin hiéu Vi vao ngd (-) va mac hoi ti€p trd vé qua tu C thi tin hiéu

13y ra
t2

1
V,=—— | V.dt
0 RC/,

t1,t2 : thOi di€m dau va thGi di€m dang xét
Néu ta cho tin hi€u vudng vio ngd(-) thi ngd ra ta s& dugc tin hi€u tam giic
9 . Mach vi phan
9.1 Nguyén ly hoat dGng

Néu hodn dGi vi trf clla R va C & hinh 2.34 v&i nhau thi mach sé trd
thanh mach vi phén, hinh 2.21 13 s d0 cO ban clla mach vi phin
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m

9
L
-

Hinh 2.31 SO d0 mach vi phan
Mach vi phan & hinh 2.31 c¢6 ddc tinh tUOng tU mach vi phan ding
linh kién thu dOng RC. Hinh 2.32 md ta dac tinh cla mach vi phan tUong
Ung v&i di€n 4p vao c6 dang xung va dang tuy€n tinh.

g
- Uy
.a"""’
-
"f" '!'!I
o
Y _ __iual‘ Uy P
H Has
¢ |
L- —————————— uu
sl e
a) Dién dp vio dang xung b) Bién dp vdo dang tuyén tinh

Hinh 2.32 Dang dién dp ra v3i cdc di€n 4p vao khac nhau

Néu dat & ngd vao cla mach mOt xung di€n 4p hinh ch{t nhat UE,
dong dién nap vio tu lic nay chi bi gidi han bdi dién trd trong clia ngubn
dién 4p vao, dong di€n nay c6 gia tri rat 18n va khi chdy ngang qua R sé
lam cho di€n 4p ra uA c6 gia tri ciing 16n (phu thubc vao ngudn cap dién
UB), khi tu da day thi dién 4p ra lai trd vé 0, dién trd trong cla ngudn
dién 4p vao cang nhd bé rOng cla di€n 4p ra cang hep (hinh 2.32)

Né€u dién 4p vao c6 dang tuy€n tinh, dong nap vio tu s& 13 hang sO
(d0ng thol ciing 1a dong qua R). Do d6, dién 4p ra ciing 13 hang sO, d0 16n
cUa dién 4p ra phu thuc vao tOc dO bién thién cla di€n 4p vio va tri sO
cla RC, RC cang 16n dién 4p ra cang 16n

Aue

ua =-RC—
At
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Hang sO phu thuOc mach dién 12 KD = RC

C3a hai mach tich phan va vi phan 1a nhiing khOi chlc ning c0 ban
trong kY thudt diéu khi€n tu dOng
9.2 Ung dung mach vi phan

E2
AN —]
1l - Vi
E1 + S

R3

Hinh 2.33 Mach vi phan
Néu ta cho tin hi€u vao ngd (-) ndi ti€p v&i tu C va nhan hoi ti€p qua
R2 thi ngd ra VO sé dugc
dv;
Vo = —R,C,
Cu th€ néu tin hiéu dat & ngd vao c6 canh la tam gidc thi sau khi 13y ra
sé dugc dang vudng.

10. Mach tao ham logarit

Hinh 2.34: Mach logarit
Tuong tU nhu mach tao ham md. Ta c6:
Viét phuong trinh Kirchoff cho dau vao v,:
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v,=0
Viét phuong trinh Kirchoff cho dau vao v_:
1‘;'_ —_ 1_;' 1; . — 1,'
——+ [, exp———=0
R meo;
Chov,=v_=0, Ta cé:
v
v, =—m@.In—"

s
11. Bai tap thuc hanh cho hoc vién
11.1 Théong s6 khuéch dai thudt toan

ChE& &0 vi gai Ché 48 dfing pha
I . b
lt.& i b o -1 o ey
4, o— 4+ ;l:' e
u Ua fB! g Uy
F 1..1
o _i_ ! -: =

5§ khudch dai mach hic 72t e hd = khulich dgi ddag pha: <t nbd

U’. U_. U.‘ Ll'l
A“-E -ﬂn-Eﬂ'lgu—! {dB) An-=u—ﬂ A“'imﬂu_.,lwm
dilin trld wao diém rd ra:
i i it nhd h§ =8 ndn tn hifu 88ng pha; r& ko
I‘ nrl (]

Vi du:

MOt khuéch dai thudt todn c¢6 hé s6 khuéch dai mach hd Ao = 80
dB va dién 4p ra tOi da Uamax = + 12 V, Pién 4p vao phdi 1 bao nhiéu
d€ dién 4p ra dat cuc dai ?

Giai:

LU Us  Ag U Ao U
Ae=20lg—lg—=—;— =42 ;Ue = -
90 °Us 200 10 )
10%

12V 12V

e = 0 :—4:1,2m‘u’
‘IDE 10

1. MOt khuéch dai thudt toidn c6 Ao = 88 dB, dién 4p ra tOi da la 14
V, dién trd vao Re = 2 MQ.
a) Dién 4p vao l1a bao nhiéu khi dién 4p ra cuc dai ?
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b) Dong vao khuéch dai thuadt todn khi di€n dp ra cuc dai ?
¢) Dong ra khué€ch dai thudt todn khi dién 4p ra cuc dai ?

cho biéttdi RL=2KQ vaRA =75 Q.

2. Pién 4p ra cla khué€ch dai thudt todn 0,142 mV tuong Ung véi
dién 4p dbng pha & ngd vao 1a 0,9 mV. Tinh hé sO khuéch dai
dong pha.

3 Khuéch dai thut toin TBA 222 c6: Ao = 100 dB, G = 90 dB.

a.
b.
C.

d.

Hé s6 khuéch dai dbng pha 1a bao nhiéu ? (tinh bang dB)
Pién 4p ra 1a bao nhiéu khi di€n 4p vio dOng phala 4 V ?
Pién 4p vio vi sai 12 bao nhiéu khi dién 4p ra giOng nhu ciu
(b) ?

Tinh ti s6 UG/UE bang dB va so sanh v&i hé s6 G. Hay cho
bi€t mot cong thUc tinh hé s6 G ?

11.2 Mach khuéch dai dao

Iy

' — ' -u, u

R Ll ﬂ,. & R—‘
Iy — I,=0 e -

© e > H#é s8 khuéch dai

* +
U Lyt + - Uy Ry
A A U, ~ Ra
i
o L -
- Bién trd ngd vao
Re = ﬁ = Ry
Iy
Vi du:

MOt khuéch dai  di€n d4p mOt chi€u tU 1 V 1én 9 V ¢6 dién trd vao 1a
100 KQ. Tinh gia tri cdc di€én tr& RO va R1.

Bai gidi :

Pién trd vao cla mach khuéch dai ddo xem nhu dudc xic dinh bdi
RO, do d6 gi4 tri cUa RO = 100 KQ.
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Us  Rs
Us Ro
Us 9V R
Us 1V 100KQ
1. MOt mach khuéch dai dado c6 dién trd vao RO = 15 KQ, dién trd
hOI ti€p R1 = 150 KQ. Hé sb6 khuéch da A cla mach 1a bao
nhiéu ?
2. MOt mach khuéch dai ddo c6 dién trd hoi ti€p R1 = 48 KQ,
d€ c6 hé s6 khuéch dai A = 30 thi di€n trd vao phal 1a bao nhiéu
0

= R1=9.100K0Q =900 KQ

3. MOt mach khuéch dai ddo c¢6 UE = 4 V, tin hiéu cuc dai
tuong Ung vGi dong tdi Io = 0,25 mA va di€én d4p ra UA = 12 V.
Tim cdc dién tré RO va R1.

4. MOt ngubn tin hi€u cung cdp cho ngd vao clla mach khuéch dai
ddo dong dién 12 0,02 mA. Tinh UE va UA khi RO = 100 KQ va
R1 =400 KQ.

5. MOt mach khuéch dai  ddo ¢6 RO = 50 KQ: R1 = 400 KQ va UE
=1,5V.

a) Dong vao cla mach khuéch dai 1a bao nhiéu ?
b) Pién tré tdi RL 1a bao nhiéu n€u dong tdi cho phép cla
mach la 18 mA ?
11.3 Khuéch dai khong ddo

Uyml, U,=U;

R e s _Roth
Ve Ao

HE o khufich dai

L R :
(] U.l_ Rl
A U_._1+Rn
L

.

Dién trd vao: rat idn

Mach  Khufich dai thugt todn
Re =  RJ(>1M0)

Vi du:

MOt mach khuéch dai khong ddo c6 R1 =47 KW va RO = 22 KW. Hay
tinh hé s6 khuéch dai di€én 4p A cla mach

Gidi
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A :1+E:1+4?KQ
Ro 22KQ0
A=314
1 MOt mach khuéch dai  khong ddo c6 R1 = 120 KQ va RO = 47

KQ. D€ dugc dién dp ra la — 5 V thi dién 4p vao phdi 1a bao
nhiéu ?

MOt mach khuéch dai khong ddo lam viéc & pham vi tuy€n tinh
vOI di€n 4p ra bang hai 1an dién 4p vao va gid tri bién thién tUr - 9
V dén + 9 V, dién trd hoi ti€p R1 = 68 KQ. Tinh:

a) Dién trd RO.

b) Gia tri dinh - dinh cUa dién ép vao.

MOt mach khuéch dai khong ddo c6 RO = 18 KQ va gid tri dinh -
dinh clQa dién 4p vao 1a 4 V, pham vi tuy€n tinh cUa dién 4p ra
trong khodng tU + 8 V dén — 8 V. Tinh dié€n trd hoi ti€p R1.

MOt mach khuéch dai khong ddo c6 R1 = 56 KQ, pham vi tuyén
tinh cUa dién 4p ra trong khodng tUr - 6 V dén + 6 V, dién 4p vao
bién thién tUr - 2 V dén + 2 V. Tinh RO.

MOt mach khuéch dai thudt todn cé di€n trd vao Re = 2 MQ
dugc s dung trong mach khuéch dai khong ddo véI dién dp vao
UE =2V, gi4 tri c4c dién

11.4 Mach cOng

1.

2.

N o L TG o, BT b & Iy + log

T R

LI I,=0 U u u
- ] = [ 2] 35 £2
Rea = R, Ao Roz

Ugy

gy Uy=0 +

1?

Fir Ry = Ry, = Ry, gilt

[ —Uy=Ug, + Ug; |

MOt mach cOng gdm c6 3 dién trd ngd vao RO1 = 120 KQ, R02 = 60
KQ va RO3 = 12 KQ, dién trd hoi ti€p R1 = 12 KQ. Tinh dién 4p ra
tuong Ung v&i cdc dién ap vio UE1 =-4 V; UE2=1V va UE3 =-2
V.

M6t mach cOng ¢6 RO3 = 36 KQ, dién 4p ra UA = - (0,1UEI +
0,2UE2 + 0,4UE3), c4c dién dp vao thay dGi t 0 V dén - 10 V. Tinh:
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a) Dién trd hoi ti€p R1.
b) Céc dién trd vao RO1 va RO2.
c¢) Dién 4p ra 1én nhat.

3. MOt mach cOng 3 dién 4p cla 3 microphone v&i cing hé sO khuéch
dai A = 120, dién tr& vao RO1 = 4,2 KQ, di€n 4p ra bi€n thién trong
khodang 12 V. Tinh:

a) Dién trd hoi ti€p R1.
b) Gi4 tri dinh - dinh 16n nhat cla tUng dién 4p vao.

4. MOt mach cOng c6 R1 = 120 KQ, R0O1 = 120 KQ, R02 = 60 KQ, R0O3
— 10 KQ dugc ndi dén 3 dién 4p vdo UEI = 0,2 V, UE2 = 04 V,
UE3 =50 mV. Tinh dién 4p ra UA.

5. MOt mach cOng c6 dién ap ra UA = - (0,5UE1 + UE2 + 2UE3), dién
trd vao nhd nhat 1a 25 KQ. Tinh:

a) Tat ca céc dién trd trong mach.
b) Gi tri 16n nhat cla UE3 khi UE1 va UE2 bién thién tr 0 V
d€én —2 V va dién 4p ra cuc dai Uamax =+ 12 V ?
11.5 Khuéch dai vi sai

e
Ry
—} -Do il L B
Rn; + o Ro‘ R02
+
" Rer Ri=A-Ryy R;=A"-Rg,
g th
e Ry - :
u, =TA 2 UE1 + A4 'ng
o . —o
Up=A- (U —Ug)

1. M&t mach khuéch dai vi sai c6 R1 = 56 KQ, RO1 = 47 KQ, RO2 = 39
KQ
a) Tinh dién tr& R2.
b) Dién dp ra 1a bao nhiéu khi UE1 =20 VvaUE2 =25V ?
2. MOt mach khuéch dai vi sai ¢6 RO1 = R2 = 120 KQ, dién 4p ra bang
hai 1an di€n 4p vi sai gi(ta hai ngd vao. Tim R1 va R02 ?
Yéu cau vé danh gia
> Gidi thich chlc ning va nguyén 1y hoat d0ng mOt so dd cho trudc
» Céc ho op —amp c6 trong thuc t€ : Pdc tinh, pham vi Ung dung
» Céc phuong phdp tinh todn mach dién Ung dung op — amp
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Thuc hanh
> Rdp cdc mach Ung dung theo sG dO trong phan ly thuyét
> Cham di€m dua trén k€&t qua thuc tap cUa tUng bai thuc tap
> KE&t qud do cho phép dung sai + 20%

BAI3
MACH DAO PONG
M a bai: 12-3
Gi6i thiéu
Ngoai cdc mach khuéch dai dién thé va cong sudt, dao dOng

ciing 12 loai mach cin ban cla nganh dién t&. Mach dao dOng dugc
st dung phG bi€n trong cic thi€t bj vién thong. MOt cach don gidn,
mach dao dOng 12 mach tao ra tin hiéu. TOng quit, ngudi ta thudng
chia ra 1am 2 loai mach dao dbng: Dao dOng di€u hdoa (harmonic
oscillators) tao ra céc séng sin va dao dOng tich thodt (thu gidn -
relaxation oscillators) thuOng tao ra cac tin hi€u khong sin nhU ring cUa,
tam gidc, vudng (sawtooth, triangular, square).
Muc tiéu:

- Trinh bay dudgc cdu tao, nguyén ly hoat dOng cdc mach dao dOng
sin, mach dao ddng khong sin, mach tao séng dac biét

- Thuc hi€n ciac mach dao ddng ding yéu cau kY thuat

- Rén luyén tinh ty mi, chinh x4c, an toan va vé sinh cong nghi€p
NOi dung chinh
1. Mach dao dOng sin
Muc tiéu
+ Hi€u dudc nguyén ly mach dao ddng sin
+ Cédch tao ra machdao dOng sin
+ Céch tao ra cac dang song dac biét
Ngu0i ta c6 th€ tao dao dOng hinh Sin tU cdc linh kién L - C hodc tU
thach anh.
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Mach dao dOng hinh Sin dung L — C

Mach dao dOng trén c¢6 tu C1 // L1 tao thanh mach dao dOng L -C
P& duy tri su dao dOng nay thi tin hiéu dao dOng dugc dua vao chian B
cUa Transistor, R1 13 tr& dinh thién cho Transistor, R2 1 tr@ ganh d€ 13y
ra tin hiéu dao dOng ra , cubn diy dau tU chan E Transistor xubng mass
c6 tic dung 18y hoOi ti€p d€ duy tri dao dOng. Tan sO dao dOng cla
mach phu thudc vao C1 va L1 theo cong thlc

, 1
f= 2w L1.C1 1/2

Mach dao dOng hinh sin ding thach anh.

X1 : 1a thach anh tao dao dOng , tan sO dao dOng dugc ghi trén than cla
thach anh, khi thach anh dugc cap di€n thi n6 tU dao dOng ra séng hinh
sin.thach anh thuOng c6 tan s6 dao dOng tU vai trim KHz dén vai chuc
MHz.
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Transistor Q1 khuy€ch dai tin hi€u dao dOng tU thach anh va culi
cung tin hi€u dugc 18y ra & chan C.
R1 vUa 1a dién tr&d cdp nguOn cho thach anh vUla dinh thién cho Transistor
0l
R2 1 trd ghdnh tao ra sut d4p d€ 13y ra tin hiéu .
Thach anh ding d€ dao ddng

1.1 Khdo sat mach dao déng sin & tan so thap

Ta xem lai mach khuéch dai c6 hoi tiép

Vs Vi Khuéch dat Vo

—-@—» Av=|Av |28, >

Ve Hé théng ho1 tiép

p=Iplses [

V=V, TV

v
A W
v v,

W
p=—~

Yo

- NE&u pha cUa vf 1&ch 180° so v&i vs ta c6 hOi ti€p am.

- NE€u pha cUa vf cting pha vGi vs (hay 1&ch 360°) ta c6 hoi ti€p duong.
PO 10i cla mach khi c6 hoi ti€p:

Trudng hop dac biét BAv = 1 dudc goi 1a chudn c(t Barkausen
(Barkausencriteria), ldc ndy Af tr® nén vo han, nghia 13 khi khong c6 tin
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hiéu ngubn vs ma van c6 tin hiéu ra v0, tdc mach tu tao ra tin hiéu va
dudc goi 1a mach dao dOng. Tém lai di€u kién d€ c6 dao dOng 1a:

BAv=1

0A + 6B =0 (360°) di€u ki€n nay chi thda & mOt tan sO nao dé, nghia 12
trong hé thOng hoi ti€p duong phdi c6 mach chon tan sO.

Né€u BAv >> 1 (ding di€u ki€n pha) thi mach dao dOng dat On dinh nhanh
nhung dang séng méo nhi€u (thién vé& vudng) con n€u BAv > 1 va gan bang
1 thi mach dat dén d0 On dinh chdm nhung dang séng ra it méo. Con néu
BAv < 1 thi mach khong dao dOng duQc.

Dao dOng dich pha (phase shift oscillator):
a. Nguyén tac:

KD dio Av
(1éch pha 180%)

L

P
o
v

Hé thong ho1 tiép p
—| (léchpha1g0® |+

- Do op-amp c6 tOng tr® vao rat 16n va tOng trd ra khong dang k€ nén mach
dao dOng nay minh hoa rat tOt cho chudn c( Barkausen. Mach cin ban
dugc minh hQa nhU sau

- Tan 6 dao ddng dugc xdc dinh boi:
- 1
~ 21J6RC

0
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2. Mach dao dong khong sin
2.1 Mach dao ddng cau T kép 1 khz

Cic bd KPTT c6 th€ dugc dung trong nhitng Ung dung tao séng,
chiing c6 th€ thuyuc hién chlic ning tao séng sin, séng vudng, tam gidc...
vGi tan sO thap vai Hz d€n tan sO cao khodng 20 KHz.

Séng sin tan sO thap cé thé dugc tao ra bang nhi€u cdch. MOt cich
rat don gidn 1a ghép mOt mach cau T kép gilta ddu ra vGi dau vao cla
mach khuéch dai ddo dung KDTT nhu & hinh 3.1.

Mach cdu T kép gdm R1-R2-R3-R4 va C1-C2-C3, mach cau T kép
dugc goi 1a can bang khi R1 = R2 = 2(R3 + R4) va C1 = C2 = C3/2. Khi
mach hoan toan cin bang né s€ trd thanh bd suy gidm phu thudc tan s6,
tri€t hoan toan tin hi€u ra tai tan sO trung tam f = 1/6,28 R1C1 va cho céc
tan sO khic truyén qua. Khi cdu khong hoan toan can bang, né van déng
vai trd suy gidm nhung ldc nay c6 tin hi€u ra tai tan sO trung tAm, va pha
tin hiéu ra phu thubc vao chi€u hudng mat can bang. Néu 2(R3 + R4) nho
hon R1 va R2 thi tin hiéu ra ngUQc pha v3i tin hi€u vao.

+5l
A=l
"
. ]
‘#ﬁiﬂ'
&
_5|_|
=] B
| e
| ]
ok 15K
15 | [y
]| il
il il
@1 @1 PEH
- T .
@,z T B3 7 2
&, BK
:I RS [] B -
18K 12K =L OuUTPUT
1¥
.,

Hinh 3.1 Mach dao dOng cau T kép 1 KHz
Trong sO dO tin hi€éu vao cla mach cau T kép 1y tU dau ra cla
KDTT, dau ra cla né lai dua vao dau vao ddo cla KPTT va R4 dugc
hi€u chinh cén than sao cho cau T kép c6 di€n dp ra nho tai tan sO trung
tam, tin hiéu ra nay sé ngugc pha v&i tin hi€u vao. Nhu vay c6 hodi ti€p
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duong tai tan sO trung tdm va mach dao dOng tai tan sO nay, gid tri nay
trong s d6 khodng 1 KHz.

Bién d0 ra c6 th€ thay dGi tir 0 dén 5 V hi€u dung nhG R7, nén chinh
R4 sao cho mach vUa ding dao dOng, khi d6 tin hi€u ra c6 d0 méo toan
phan <1%. Bién d0 ra khong thé€ ting vOt cao qua nhd ddc tuy€n phi tuyén
cla KPTT sé tu dOng di€u chinh bién d0 khi tin hi€u ra dat d&n mUc bdo
hoa cla ddc tuyén.
2.2 Dao déng cau T kép 6n dinh bang diode

Mach dao ddng 1 KHz & hinh 3.2 xUt dung mOt phuong phéap khac dé
tU dOng di€u chinh bién d0. Diode silic D1 dugc ndi gilta dau ra v4i dau
vao cla KDTT qua bién tr& phan d4p R7. Khi di€n 4p trén diode vugt qua vai
trim mV, diode s& dan valam gidm d6 10i cla mach. Do d6, né déng vai
trd di€u chinh bién d

al
(LRI E ]

(P
e
-8
“al=LII
5 n
¥ s
L
L= e
'3
=-5u
A1 A2
e R7
| S — 1AK
L 18K 1—{\111 oUTRUT
] £l c2 =
I — SET DUTPUT
8,1 8,
=
8,z T 23 RE
&, B 1K
st =14
[] 10# ] 1 ne
1K
i h‘ -

Hinh 3.2 Dao dOng cau T kép 6n dinh bang diode
PE chinh mach & hinh 3.2. Trudc tién dat con truot cla R7 tai di€ém
n0i v8i daura KDTT, biy gi0 chinh R4 d€ khong c6 dao dOng, sau d6 thay
d0i R4 that chdm cho dén khi bat dau xudt hién dao ddng. Liic ndy tin
hi€u sin ra c6 bién d0 khodng 500 mVP-P hay 170mV hiéu dung va qué
trinh c4n chinh da hoan tat. Khi d6 R7 c6 th€ dung d€ thay dGi tin hiéu ra ttr
170 mV d€n 3 V hiéu dung v&i d0 méo khong ding k€.
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Céc mach trong 2 s0 d6 trén diing 1am b0 dao dOng tan s cO dinh rat
tOt nhung khong thé tao ra nhiu tan s6 khac nhau do khé thay d6i cling lic
ba hay bOn thanh phan cla cau T kép. Tuy nhién, bang cich ghép mach 1oc
Wien v&i KPTT c6 thé tao ra mach dao dOng nhi€u tan sO khac nhau nhu
& hinh 3.3 va 3.4.

2.3 Mach dao ddng cau Wien 150 Hz - 1,5 KHz

Tan sO ra cla cac mach nay c6 thé thay d0i mudi 1an nhd bd bi€n
tré do6i R2 va R3, cdc mach nay chi khic nhau & cich tu dOng di€u chinh
bién d0. Trong céc sO d6, mach 10c Wien gdm R1-R2-R3-R4 va C1-C2 n0i
gilta dau ra v&i dau vao khong ddo cla KDTT va mOt cau phan 4p tu
dOng di€u chinh bién d0 n6i gilta ddu ra véi dau vio ddo . Cau Wien thuc
chat 12 mOt mach suy gidm phu thudc tan s c6 hé sO suy gidm 1a 1/3 tai
tan sO trung tim. Do dé d€ c6 dudc séng sin it méo thi phan di€u chinh bién
d0 cUa mach ludn tu dOng thay d0i d€ bdo ddm duy tri d0 10i toan phan
cUa mach gén bang 1

1k SET 2,50 RHS
RS

o O

a1e ({— OUTPUT

Hinh 3.3 Mach dao dOng cdu Wien 150 Hz — 1,5 KHz

Mach hinh 3.3 tu dOng di€u chinh bién d0 béng cach nOi ti€p RS va
dén tim LMP1 tao thanh mOt cdu phan 4p tu di€u chinh.. Pén dugc chon
tuy v tU 12 V d€n 28 V va c6 dong danh dinh nhd hon 50 mA. Khi mach da
hiéu chinh ding, séng sin ra ¢6 d0 méo séng hai khodng 0,1% va mach doi
hoi nguOn cdp dong khodng 6 mA. Mach nay dugc hi€u chinh bang céch
dat R6 & mUc ra cao nhat rOi chinh RS d€ c¢6 dau ra khodng 2,5 V hiéu
dung.
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2.4 Mach dao déng Wien 6n dinh bang diode
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Hinh 3.4 Mach dao dOng Wien 6n dinh bang diode

Cac mach hinh 3.3 va 3.4 x( dung diode chinh 1uu hay diode zener d&€
On dinh d0 1gi toan phan. Ca hai dang mach nay c6 d0 méo tir 1 dén 2%
nhung 1ai c¢6 uu di€m la khong giy ra nhitng bi€n ddng vé€ bién d0 khi
thay d0i tan sO. Bién d0 ra dinh-dinh cUa m6i mach 16n nhat 1a bang hai
1an dién 4p chuyén trang thai cUa céc diode. Mach hinh 3.11 gdm cic diode
bat dau dan tai 500 mV nén bién dd dinh-dinh 16n nhat chi la 1 V, con céc
diode @ hinh 3.12 1a loai diode zener c¢6 dién dp ddnh thlng cao khodng 5,6
V nén bién d0 ra dinh-dinh 16n nhat 1én dén 12 V.
2.5 Mach dao ddng Wien 6n dinh bang diode zener
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Hinh 3.5 Mach dao ddng Wien On dinh bang diode zener
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Qua4 trinh hi€u chinh cdc mach @ hinh 3.4 va 3.5 nhU sau: Dau tién,
thay d0i RS sao cho mach dat dén trang thdi 6n dinh v&i d0 méo thap
nhat. sau d6 thay dGi tan sO ra va ki€m tra d€ chdc chan c6 dao dbng vdi
mOi tan s6. N&u can tim nhiing tan s ma tai dé dao dOng y€u r6i chinh
RS d€ thu dugc dao dOng tOt, khi d6 mach sé 1am viéc tOt trong toan bd
dai tan. Mc On dinh trong toan dai tan phu thulc viao mlc dOng nhat gilta
cdc bién trd R2-R3 va bi€n trd doi nay nén dung loai chat 1ugng tot.

Céc mach G hinh 3.3 dén 3.5 dugc thi€t k€ d€ dao dOng tUr 150 Hz
dén 1,5 KHz. Néu can, dai tan cé thé thay d6i dugc bang cich dung
nh{mg tu C1 va C2 khéc nhau, ting dién dung s 1am gidm tan sO. Tan sO
ra cao nhat vGi d0 méo thap clia mOi mach khodng 25 KHz, do tbc dO quét
cla 741 c6 giGi han.

Mach dao ddng Wien c6 thé dudgc thay d6i theo nhi€u cich tuy theo
yéu cau cu th€.Chang han, n6 c6 thé€ ding lam bd dao dOng tan s6 c6 dinh
hay b0 dao dOng tan sO cOdinh nhung cé thé tinh chinh hay stta d6i dé
mach chi can ding mOt ngubn cung cap.

Nhu mach trong hinh 3.6 12 thay d6i cUa hinh 3.3 d€ dao dOng 1 KHz
vGi mOtngudn cung cap. R7 va R8 1a cau phan 4p cung cap di€n 4p tinh tai
di€m gilra va C3 ndi tat R8 v€ mat xoay chi€éu nhdm lam gidm trd khang
nguOn trén dudng truy€n. Néu khongcd R3 va R4, dao dOng xdy ra tai tan
sO dudi 1 KHz moOt it. R3 va R4 ghép song song v&i R2 clla mach Wien va
c6 th€ chinh tan s6 1am viéc chinh x4c 1 KHz.

2.6 Dao ddng Wien mOt ngudn cung cap
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Hinh 3.6 Dao dOng Wien mOt nguOn cung cap
Cu0i cing mach hinh 3.5 thay d6i thanh mach & hinh 3.7 ¢6 tan sO
dao dOng 8 Hz hay con go0i 1a mach dao dOng tremolo. Cau Wien gOm R1-
R2 va C1-C2 véi céac diode zener ZD1 va ZD2, b0 phan dp cO dinh R3-R4
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dung d€ di€u chinh bién d0, R3 16n khodng gdp d6i R4 d€ bdo ddm dao
dOng v&i d0 méo nho.
ZD1=702=3,3U - 5,8U
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Hinh 3.7 Mach dao d&ng tremolo

3. Mach tao song dac biét

KDTT c6 thé thuc hién dugc cic yéu cau tao séng vudng tan sO
th&p rat t6t bang cich rap mach theo ki€u dao dbng tich thodt nhu & hinh
3.8. Mach gbm hai b0 phan 4p déu 18y tin hi€u tU ddu ra clla KDTT va lan
lugt dua tin hi€u ra cla chiing d€n hai ddu vao cla KDTT. MOt b0 phan 4p
thudn tré gdbm R2 va R3 c¢6 daurandi v&i dau vao khdng ddo clia KDTT,
b0 phan 4p kia gdm R1 va C1 xdc dinh thoi hang séng vuong ndi vGi dau
vao ddo cla KDTT. Liic nay KDTT d6ng vai tro mOt mach so sdnh dién 4p
va chuy€n trang thai lién tuc ty theo mUc chénh 1éch gilta hai tin hi€u vao.
3.1 Mach dao dOng tich thoat
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Hinh 3.8 Mach dao dOng tich thodt cO ban
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Nguyén Iy hoat d0ng clla mach: Gia thi€t C1 da hoan toan xa va dau ra
KDTT dang & mUc bdo hoa ducng va nhU vy ca hai b0 phan 4p d€u c6 tin
hiéu vao duong kha 18n. Do d6, qua bd phin dap R2-R3, mOt nta dién 4p
bdo hoa duong dugc dua dén dau vio khong ddo , con G dau vao ddo c6
dién 4p duong ting dan do C1 nap theo ham mii qua R1 va dau ra cla
KDTT. Sau mOt thOi gian khi di€én 4p & dau vao ddo vUa 16n hon dién ap
tai ddu vao khong ddo thi KDTT chuyén trang thdi va dau ra cla né bat
dau am. Do dé6, thong qua bd phan 4p R2-R3 dién 4p tai dau vao khong ddo
cling am theo, trong khi d6 dién 4p tai dau vao ddo van con duong do
dién 4p trong C1 khong thé€ thay dGi tlc thoi. Di€u nay 1am cho dau ra cla
KDTT cang nhanh chéng chuy&n sang viing bdo hoa am.

Khi dau ra da roi vao viing bdo hoa 4m thi thong qua b0 phan dp R2-
R3, mOt n(ta dién 4p bdo hoa am xudt hién tai ngd vao khong ddo va Cl
bat ddu xa qua R1 va dau ra ca KDTT. Dién 4p tai ddu vao ddo sé& am
dan theo quy luat haim mii. Cho dén khi di€én 4p & diy vira Am hon dién 4p
G dau vao khong ddo , hién tugng chuyén mach xdy ra va dau ra KDTT
lai nhanh chéng chuyén vao ving bdo hoa duong. Mach c( nhu thé
chuyén trang thai khong nglng. Nhu vy dau ra cla KDTT cho ra mOt
chu0i xung vudng va mOt chudi xung gan gidng dang tam gidc trén tu C1.

Mach dao dOng tich thodt cG ban nay c6 mOt sO tinh chat khd dac
biét. Tan s6 dao dOng nhu da phan tich & trén phu thubc vao ca thdi hang
R1-C1 va hé s6 phan dp R2- R3. Do d6 tan sO dao dOng c6 thé€ thay dGi
bang cdch thay d6i gid tri clla mOt trong bOn linh kién nay.

Tan s6 dao dOng hau nhu bi khong ché bdi R1-R2-R3-Cl1, it bi dnh
hudng bdi dién 4p ngudn. Vi vAy mach cé d On dinh tan sO rat tot.

Mach & hinh 3.9 dugc stra d6i ti mach 3.8 d€ tao ra b0 dao dOng
séng vudng c6 tan sO bi€n dbi dugc tlr 500 Hz dén 500 KHz. Trong truOng
hop nay, tan sO thay d6i bang cah hi€u chinh hé s6 phan dp cla b0 phan 4p
R2-R3-R4. Hé sO phan 4p cung v&i tan sO ra c6 thé thay dGi 10 1an. Néu
can c6 th€ hiéu chinh R1 hodc thay R1 bang mot dién trd 47 KQ ghép nbi
ti€p v&i bi€n trd 100 KQ (hinh 3.9) d€ c6 dugc tan s6 1am viécthdp nhat
cla mach vUa ding 500 Hz, mach nay ciing dung bi€n trd 10 KQ d€ thay
dGibién do tin hiéu ra.
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3.2 Dao dOng séng vudng 500 Hz — 5 KHz
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Hinh 3.9Dao dOng séng vudng 500 Hz — 5 KHz
Mach hinh 3.9 dugc stfa d6i thanh mach hinh 3.10 d€ c6 thé thay
d6i tan sO tir 2 Hz d€n 20 KHz v&i bOn thang. MOi thang Ung v&i tUng vi
tri cUa khéa chon céc dién trd va tu dinh thoi. O mdi nhanh dinh thGi déu
c¢6 bién trd tinh chinh nham dat tan s6 ra thdp nhat cUa mOi thang, tranh
hién tugng bOn viing tan sO chOng 1én nhau.
3.3 Dao dOng vuong 500 Hz - 5 KHz c6 cdi ti€n
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Hinh 3.10Dao d&ng vudng 500 Hz — 5 KHz c6 cdi ti€n (h 3.9)
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Hinh 3.10Dao dOng séng vudng 2 Hz — 20 KHz 4 thang
Cudi cuing, hinh 3.11 cho thdy cich sra dGi mach tao séng vuong cO
ban d€ 1am b0 tao a4m thanh theo nit nhan. V&i céc gia tri dd cho, mach
phét tan s6 500 Hz v&i S1, 670 Hz v&i S2 va 760 Hz v&i S3. C6 th€ thay
d0i tan sO bang cach d6i gid tri dién tré dinh thOi. Mach nay c6 thé dung
lam thanh phan cO ban cho hé thOng phit 4am VD dung d€ di€u khién tU xa.
Chi y rang loai KDTT c6 th€ ding trong cdc mach tU 3.8 cho dén
3.11 1a loai 709 hodc 741. KDTT 709 c6 tdc d0 quét cao hon 741 nén c6

ouT
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séng vudng ra tOt hon. 741 cho dang séng tOt & tan sO khodng 2 KHz trong
khi 709 cho dang séng kh4 tOt & nhiing tan sO khodng 20 KHz.
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Hinh 3.11 Mach tao 4m bang nit nhdn

3.4 Dao dOng vudng thay d6i dugc tan s va bé réng xung

Mach dao dOng tich thodt cd ban & hinh 3.8 c6 dang séng tam gidc
xudt hién trén tu dinh thOi va c6 séng vudng G dau ra cla KDTT. C3 hai
dang séng nay déu doi xUng vi thGi gian nap va xa cla tu béng nhau.
Mach nay c6 thé tao dang séng khong d6i xUng bang cich tao thdi hang
nap- xa khic nhau nhu' & hinh 3.12. Séng ra c6 dang hinh ch(f nhat hay
vuong, c6 th€ thay dGi cd vé tan sO 1an bé rOng xung va hai dai 1uong
nay c6 thé thay dGi dOc 1ap khong dnh hudng v&i nhau

Bé rOng xung thay dGi dugc 14 nhd bi€n trd R1 va céc diode D1, D2.
O nita chu kyduong tu C1 nap qua D1 va mOt phdn R1 (bén trédi con trugt)
va @ n(ra chu ky 4m tu lai x& qua D2 va phan con 1ai cla R1 (bén phdi con
trugt). NhU vay, hai thGi hang nap xa vaciing chinh 1a bé rOng xung c6 thé
thay dGi bang R1. Tuy nhién, can nh& rang tOng hai thGi hang nay van 1a
hang s0, do d6 R1 khéng anh hudng dén tan sO ra cUa mach. TansO dao
dOng thay dGi dbc 1ap bdi R4. Thuc t€ thi su thay dOi bé rOng xung bi giGi
hantrong khodng 11:1 (thdi gian mUc duong/thGi gian mUc Am) dén 1:11 va
khi chinh R1trong su0t khodng né cé th€ lam thay dGi tan sO khodng dudi
5%.
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Hinh 3.12Dao dOng vudng thay dGi dugc tan s va bé rOng xung

VGi nhitng gia tri trong sO d0, mach cé th€ tao ra tan sO trong
khodng 650 Hz dén6,5 KHz. N€u can c6 thé thém cic thang tan sO khic
bang cdch chon céc gid tri C1 thichhop.

3.5 Mach tao s6ng tam giac 300 Hz dd doc thay d&i

SUra mach hinh 3.12 thanh b0 phdt séng tam gidc c6 d0 dOc thay doi
dugc & tan sOcO dinh 300 Hz nhu trong hinh 3.13. Tin hi€u 13y ra trén tu
C1 thuc t€ c6 dang nap-xa theo ham mi. Vi vy d€ bdo ddm dd tuyén
tinh tOt can phdu gidi han bién d0 dinh-dinh rakhodng 1,7 V bang b0 phan
4p R3-R4-R5. Nhu vay, tu C chi nap-xa trong mOt pham vihep gan tuyén
tinh cUa ham mii. R4 cho phép tin hi€u ra c6 tan sO chinh x4c 300 hz mdcdu
van c6 thé tao ra nhling tan sO khic bang cach chon C1 thich hap.

PO dbc 1én/xudng cla tin hiéu ra dugc thay d6i bang R1. Chu ky
cUa tin hi€u van gilt nguyén 3,33 mS va chinh R1 s€ lam thdi gian canh lén
(hay xuOng) thay dGi tU 0,3mS d€n 3 mS. LUu y mach niy c¢6 trd khang ra
cao vi vay n€u ghép vGi trG khang tdi thapphdi c6 thém mot tang dém
thich hop, chang han m6t mach khuéch dai thudt todn khong ddo do 10i
don vi hay mOt mach theo dién dp.



67

- -
A Cl
OUTPUT T @-1 R4
1@k
Chigh £ =
freguancy
HF
RS
1@k

Hinh 3.13Mach tao séng tam gidc 300 Hz d dOc thay doi

Mach phit séng c¢O ban hinh 3.18 c6 khuyét di€m la: Tu C1 nap/xa
theo ham miinén chac chan dang séng tam gidc ra khong thé c6 db tuyén
tinh cao, mUc phi tuy€n ti 1&€vGi bién dO cla tin hi€u ra hinh 3.8 gidi thi€u
mOt mach tOt hon. Mach nay cho cic song tam gidc va vudng rat tOt trong
suOt dai tan tr 100 Hz dén 1 KHz. DAi tan nay con c6 thémd rdng bang
ciach ding nhlmg gid tri C1 khdc nhau. Hinh 3.14 gOm hai phan: MOt
machtich phan (IC1) va mOt khéa so sanh dién 4p vi sai (IC2). Gid sU ban
dau C1 d3 xa hét valC2 da chuyén vé trang thai bdo hoa duong. Véi di€u
kién nay tai mach tich phan c6 mdtdién 4p duong dat vio mach R3-R4-C1
thong qua mOt b0 phan 4p bi€n ddi dugc R1-R2,do d6 s& c6 mOt suOn doc
xuOng bat ddu xudt hién tai ddu ra cla IC1 va dua dén dau vao khong dado
cla IC2 nhO R7, bén canh d6 di€n 4p bdo hoa duong cla IC2 ciing dua dén
dau khong ddo IC2 nho RS.

Lic nay R7 va R8 dugc ndi nhu mot bd phan 4p gilta dién 4p bdo
hoa duong cla IC2 vGi di€n dp ra dOc 4m cla IC2, va vi dién 4p dOc 4m
con thdp (chua dU 4m) nén dau vao khong ddo cla IC2 van con duong,
dau ra cUa IC2 van ti€p tuc G trang thdi bdo hoa duong.
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Hinh 3.14Mach tao s6ng tam gidc/vudong 100 Hz — 1 KHz

Theo thOi gian, d0 16n cUa dién 4p dOc am ting 1én, dién 4p tai dau
vao khong ddo cla IC2 kém duong hon cho dén lic bang 0. Khi d6 IC2
thodt ra khoi trang thdi bdo hoa va ddu ra cla né bat dau gidm xulng.

PO gidm cla dién dp ra lai hoi ti€p tré 1ai dau vao nhd RS, vong
hOi ti€p cr thé xAy ra lién tuc cho dén khi IC2 nhanh chéng chuyén sang
viing bdo hoa am.

Khi IC2 dat dén trang thii bdo hoa am, dién 4p nap trén mach R3-
R4-C1 ddo dau, vi vy mOt dién 4p dOc 1én bat ddu xudt hién & dau ra
cUa IC1 va dong fthGi dién 4p tai dinh R8 chuyén sang bdo hoa dm. Nhu
vay 4p tai dau vao khong ddo cla IC2 trd nén Am va IC2 dugc gilt & ving
bdo hoa am.

Theo thOi gian, bién d6 xung dOc duong cUa IC1 ting, dién 4p G dau
vao khong ddo IC2 kém am hon va dén lic phdi bang 0.. Di€u nay dugc
phét tri€n nhG hién tugng hoi ti€p duong tuong tU nhU phan trén va nhanh
chéng dua IC2 chuyén sang viing bdo hoa duong. Qud trinh chuyén mach
cU thé ti€p di€n khong nglng. Nhu vay mach hinh 3.15 tao ra xung dbc
tuy€n tinh tU IC1 va xung vudng tU IC2, tan sO lam viéc cUa mach c6 thé
thay dGi tU 100 Hz dén 1 KHz nhG R1, tan sO dat gid tri cuc dai  khi con
trugt cla R1 dat G vi trf ndi gilta R1-R2. D&i tan sO ra c6 th€ slra dbi
bang cach chon gié tri C1. N&u dai tan sO doi hoi trén 2 KHz thi nén ding
KDTT 709 lam IC2. Bién d0 cla xung dOc ra thay d0i nhO R6, cuc dai
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khodng 11 Vp-p. Bién d0 cla xung vudng ra thay d6i nhO R10, cuc dai
khodng 16 Vp-p.

Xung dOc ra tuy€n tinh clUa mach 3.14 c6 th€ chuyén thanh tin hiéu
sin hay thanh xung vudng c6 bé rOng xung thay d6i dugc bang cich thém
cac mach phu.

Mach bi€n d0i thanh xung vudng vé & hinh 3.16. o) day KDTT dudgc
mac thanh mach so sanh dién dp vong hd va c6 mOt ddu vio nhén xung dbc
cUa sO do hinh 3.15, con dau vao kia nhan dién dp chudn tU mOt bd phan
4p nOi gilta hai nguOn cung cdp duong va am. KDTT s€ chuyén trang théi
sang viing bao hda duong hodc 4m vao moi thoi di€m ma xung dc 16n hay
nhO hon vai mV so vGi dién dp chudn & R2. Do vay bang cédch hiéu chinh
dién 4p chudn, KPTT c6 thé thay dGi trang thdi tai bat ky di€ém nao cla
xung dOc va nhu thé daura s€ cho xung vudng cé bé rOng thay dGi dugc
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Hinh 3.16 BO bi€n dGi cho mach tao ham c6 bé rOng xung thay dGi

Mach chuyén thanh tin hiéu sin dugc v& & hinh 3.17 . O day, tin
hiéu dOc dugc dua vao mOt ma tran diode-di€n tr& thong qua b0 phan 4p
R1-R2. Ma trdn nay s€ ép tin hi€u dOc 1én xudng theo dang séng sin bang
cdch ty dOng thay d6i d0 dOc cUa xung nay theo tUng budc khi bién dd
xung dOc ting. Tin hiu sinh ra dugc dua vao b0 khuéch dai DC khong
ddo d0 10i 2,2 va tao thanh tin hi€u c6 bién d0 cuc dai dinh-dinh 14 V
trén bi€n tré R17. Nhu vy, tin hiéu ra c¢6 th€ dugc bi€u dién thanh nhém
nh{fng dudng thang, c& bOn dudng Ung vGi mot phan tu chu ky. Do dé
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dang tin hi€u ra gan nhuU sin, di€n hinh c6 d0 méo nhd hon 2%. Nén chinh
R1 d€ c6 dugc dang séng sin tOt nhat.
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Hinh 3.17 B bi€n d6i tin hi€u d6 dOc thanh sin

Cu0i cling, hinh 3.18 cho thdy cach stta d6i mach hinh 3.17 d€ tao ra
xung dOc tuy€n tinh v&i dd dbc thay d6i dugc hay xung vudng c6 bé rOng
thay d6i dugc. Hai mach nay tuong tU nhau, chi trlf mach nap/xa tich phan
hinh 3.18 gOm hai diode D1, D2 va bién trd R4. C4c linh ki€n nay cho phép
thay d8i dugc thdi hang nap duong va am. O nlta chu ky duong C1 nap
qua R3-D1 va nUa trén cUa R4, con nlta chu ky 4am C1 nap qua R3-D2 va
nta dudi R4. Nhu vy R4 cho phép thay d0i thdi gian tOn tai cUa suOn 1én
va xulng xung dOc ciing nhu bé rOng cla xung vudng. Nhung can luu y
tan sO lam viéc dugc thay d6i hoan toan ddc 1ap bang R1.
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C1 8,0l
| ng
10K
U1
5 oe - U2
—{ 11—
741p 82K i
F4lP
Ré | | [
18K 6, 8K
. RID
RAMP OUT RIE SQUARE OUT
U_

Hinh 3.18 Mach tao séng vudng va tam gidc di€u chinh du
4. Thuc hanh
Bai thuc hanh s 1: Khdo sat mach dao déng diung IC 741
4.1 Muc tiéu
+ Thiét k€ mach dao d0ng séng sin
+ Hiéu dugc hoat ddng hoi ti€p dudng
4.2 Dung cu thuc hanh
+ Ban thuc hanh
+ BO thuc hanh dién t& co ban
+ Dao dOng ky
+ Linh kién dién t
4.3 Chudn bi 1y thuyét
+ Nguyén ly mach dao ddng song sin
+ C4c loai mach dao dOng séng sin
+ Cong thlc tinh tan sO cla tUng loai mach
4.4 NOi dung thuc hanh
Lap mach nhu hinh sau



Budc 1: Lap mach nhu hinh vé
Budc 2: Dung dao dOng ky do, vé dang séng ra tai A,B,C,D,E
Budc 3: Tinh tan sO dao dOng clla mach dao dOng dich pha

-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

4.5 B4o cdo k€t qud thuc hanh
+ Béo cdo két qud do VOM

+ Bdo cdo két qud do dao dOng ky

+ Néu cong dung cUa bién trd trong mach dao dOng

+ Céc loai mach dao dOng séng sin

+ Cong thUc tinh tan sO cUa tUng loai mach

Bai thuc hanh s@ 2: Thuc hanh 1ap mach dao d0ng cau Wien ding
opamp
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I Muc ti€u

+ Thiét k€ mach dao dOng séng sin

+ Hiéu dugc hoat ddng hoi ti€p dudng

2 Dung cu thuc hanh

+ Ban thuc hanh

+ BO thuc hanh dién t co ban

+ Dao dOng ky

+ Linh kién dién tUr

3 Chudn bj ly thuyét

+ Nguyén 1y mach dao ddng song sin

4 NO6i dung thuc hanh

+ Chon opamp loai IC 741 hodc TL082, ngubn +/-12V

+ Chon diode D1 va D2 loai 1N4007 . bién tr3d 10K cUa cau Wien 1a
dOng chinh

+ SO dung dao dOng ky do, vé dang séng tai di€m A va diém B

+ Diéu chinh bi€n trd sao cho séng ra c6 dang sin

+ Tinh bién d0 va tan s6 dao dOng theo 1y thuy€&t va thuc té.

5. B4o c4o két qud thuc hanh
+ Bdo cdo két qud do VOM
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+ Bdo cdo két qud do dao dOng ky

+ Néu cong dung cUa bié€n trd trong mach dao ddng

Tiéu chi danh gia

« Hi€u dugc nguyén 1y va tinh todn dugc thong s mach dién cling nhu gia
tri linh kién trong cdc mach Ung dung c0 ban cla KDTT.

* Bi€t van dung mOt c4ch phit hOp cic Ung dung theo yéu cau thuc té.

e Thuc hi€én cdc mach Ung dung.

BAI4
MACH NGUON
M3 bai: 18-4

Gioi thiéu
Bai hoc nay tap trung gidi thi€u vé ddc tinh va cic Ung dung dién
hinh thuGng dung trong thuc t€ cUa cic ho vi mach On 4p 3 chan tU ho vi
mach Gn dp 3 chan cO dinh d€n ho On 4p 3 chan thay d0i dugc di€n dp ra
va mOt vai vi mach On dp 3 chan song song.
Ngoai phan ly thuyét d€ ti€p thu tOt ki€n thlc con phadi k€t hgp véi
phan thuc hanh dé tao kha ning Ung dung thuc t& cho hoc vién
Muc tiéu thuc hién
Hi€u dudc cdu tao va dac tinh di€n cla cic loai vi mach On 4p 3 chan
thong dung
Biét dugc céc linh vuc Ung dung va cdc phuOng phip ning cao tinh
ning cla cdc bd nguOn nudi theo yéu cau,
Thuc hién dugc cdc mach Ung dung vi mach On ap 3 chan

1. Mach nguén dung IC &n ap
Muc tiéu:
+ Bi€t dugc mOt sO loai IC On 4p thong dung
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+ Hi€u dudc nguyén ly ngudn On 4p chinh xdc ding opamp
1.1 Mach ngudn ding IC &n dp 78XX/79XX

Ho IC 6n ap 3 chan dac biét thich hgp cho cic yéu cau thi€t k€ céc
b0 nguOn nho, On dinh hay cic On 4p trén card. Cac IC Gn 4p rat thong dung
vi kich thudc nhd va tOn it linh ki€n ngoai.

SU dung IC On 4p 3 chan thuOng khong c¢6 van dé gi. Tuy nhién, ciing
can nén chd y dén mOt sO di€m sau: Ngo ra cla cic IC On 4p thuOng la
mOt tdng d&m NPN (CC) va céc IC 6n dp am c6 tang ra la tang dém EC.
C&u hinh tang ra CC khong dugc dp dung cho cdc On dp 4m vi cdc transistor
diéu khi€n PNP khé ché tao bdi cong nghé€ vi mach. Do dé viéc thém tu
thodt & ngd ra IC On dp duong c6 th€ khong can trong mOt s6 Ung dung.

P6i véi On dp duong nén dung tu thoat 0,33 uF & ngd vao va dé€ cai
thién ddp Ung qud d0 cUa On 4p c6 th€ dung tu 0,1 uF & ngd ra, cdc tU nay
nén dat cang gan chan IC cang tot.

Ul

e
-Vl v vo BB =0
MO +E3
TCl e R T
2 ur 0,1 uF
GND
Hinh 4.2 On 4p am

Mach 6n 4p diung Diode Zener nhu trén c6 Uu di€m 1a don gidn
nhung nhugc di€m la cho dong dién nhd ( < 20mA ). D& c6 thé tao ra mOt
dién 4p cO dinh nhung cho dong dién manh hon nhi€u 1an ngudi ta mac
thém Transistor d€ khuyéch dai vé dong nhu so do dudi day.
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IC : LAT805 4 — =

O mach trén dién dp tai di€m A c6é thé thay dOi va con gOn xoay
chi€u nhung dién 4p tai di€m B khong thay d6i va tudng di phang.

Nguyén 1y On 4dp : Thong qua dién trd R1 va Dz gim cO dinh dién 4p
chan B cUa Transistor Q1, gid sU khi di€n 4p chan E den Q1 gidm => khi
d6 dién 4p UBE ting => dong qua dén Q1 ting => lam dién 4p chan E cUa
den tdng , va nguQc l1ai ...

Mach On 4p trén don gidn va hi€u qud nén dugc st dung rat rOng
dii va ngudi ta da sdn xudt cic loai IC ho LA7S.. dé thay th€ cho mach
On 4p trén, IC LA78.. ¢6 s0 d0 mach nhu phdn mach c6 mau xanh cla
sO dO trén.

IN é\ - /‘:ID out

INPUT —= — QUTPUT
hf';; GRO‘UND
IC dn dp ho LA7S.. IC én dp LA7805
LA7805 IC 6n 4p 5V

LA7808 IC 6n 4p 8V



77

LA7809 IC 6n 4p 9V
LA7812 IC 6n 4p 12V
Luu y : Ho IC78.. chi cho dong tiéu thu khodng 1A trd xudng, khi rap IC
trong mach thi U in > Uout tU 3 d€n 5V khi d6 IC m&i phat huy tic dung.
IC 6n 4p ho 78.. dugc dung rOng rii trong cic bd ngudn , nhu BO ngudn
cla dau VCD, trong Ti vi mau, trong mdy tinh v v...

{ [
& D1-D4
—————
nE=
|
DS - D8 >
Mass

1.2 Ho 78xx/79xx

Ho 78xx 12 ho IC 3 chan On 4p dudng trong d6 xx 12 gia tri di€n 4p ra. Trong
khi d6 ho 79xx 12 ho IC 6n 4p am.

Céc IC nay dudc sdn xudt bGi nhi€u hang khic nhau. Vi du: pA7805,
MC7805,

ANT7805, uPC7805, NJM7805, TA7805AP, HA17805...

Tuy theo dong di€n ngd ra, IC con dugc thém céc ky tu tuong Ung d€ nhan

dang.

VD:

78LXX : Dong di€én ra la 100 mA
78xX : Dong diénralal A

78Hxx:  Dongdiénrala5 A

Ho LM340-xx tuong duong vGi 78xx va LM320-xx tudng duGng
vGi 79xx. HO LM340 va LM320 con c6 thém cic ky tu d€ chi hinh dang vo
nhu: LM340-xxH, -xxK, -xxT hay LM340H-xx, LM340K-xx, LM340T-xx
vG6i H1a vd T)-5, K vo T)-3 va T 1a dang vO TO- 220. Sau day 1a mot sO
Ung dung tiéu biéu:
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1.2.1 Nang dién 4p ra cQa IC &n ap 3 chan ¢d dinh

Céc IC 6n 4p nhu 7805 va 7905 c6 th€ cho ra di€n dp cao hon néu ghép
thém hai

dién trd nhu @ hinh 4.3 v&i tri sO nhU sau:

R1 =Vr/0,02

R2 = VB/0,0025

Trong d6 Vr 1a dién 4p danh dinh cUa IC (Vr clla 780512 5 V) va VB = Vo —
Vr

Vi du:
Y, V, R4 R;
6V 5V 220 Q 39Q
9V 5V 220 O 150 O

13,8V 12V 560 Q 68 O
18V 15V 680 O 120 ©

DE chinh dugc dién 4p c6 thé thay R2 bang mOt bié€n trd

L
FBRX
vi iy, vo |2 uo
GMD Iﬁ
o R1
R2
GMD

Hinh 4.3 Nang dién 4p ra cUa IC On 4p
1.2.2 Nang dong dién ra cia IC On ap
Bang cdch thém transistor cong sudt PNP vio IC On 4p duong cé thé
nang dong dién ra 16n hon dong dinh mUc cla IC nhu sG dO & hinh 4.4 ¢6
th€ cap dugc dong 16n hon 4 A vGi transistor c6 gan thém canh tda nhiét.
Tuong tU c6 thé dp dung cho IC On 4p 4m vGi transistor cdng sudt la loai
NPN
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a1
ZNZ2985
+UI 1 3 +U0
|H U1l
R1 SBXX
Hu uw B
3,31 W GND
- | - -
T C1 TTC2
8,33 uF 8,1 uF
GND

Hinh 4.4 Nang dong dién ra cQa On dp
2. Cac mach Ung dung
2.1 Ngu6n 6n dinh dong ap

Nhi€u 6n dp dugc trang bj cic mach gidi han dong d€ bdo vé€ phan
t(r di€u khi€n khi qué tdi . Mdc du tai c6 thé bi ngan mach nhung dong sé
bi gidi han tai mOt gid tri dat trudc. That ra mach nay hoat ddng nhu mot
mach On dinh dong dién.

Op-amp khong hoat ddng khi mach & ché d0 On 4p, c6 th€ xem
LM317K nhu moOt transistor NPN, khi d6 chan VIN tré thanh collector,
VOUT la emitter va chan ADJ 1a cUc base va LM317K c6 chUc ning lai
transistor di€u khi€n MJ4502.

Viéc gidi han dong tu dOng xdy ra khi sut 4p do dong tdi trén di€én
tr@ 18y mau R3 dU d€ chuyén trang thai cla op-amp LM301A, op-amp nay
lam viéc nhu m6t mach so sénh di€n 4p, lic nay D1 va D2 phan cuc thuan
va dong vao cUc nén clla LM317K gidm dU d€ duy tri op-amp & trang théi
khéa. Gid tri dong giGi han dugc di€u chinh bang R2. Diode D3 sang khi
mach 1am viéc & ché d6 dong hang, tu ra C3 10 uF 1a tu tantal
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1,2u..30y

-

o

l .3
I 18uF

GHD

GMD
Hinh 4.5: NguOn On dinh dong 4p

2.2 Ngu®n 6n ap chinh xic

Trong cic phong thi nghi€m di€n t thuOng c@n c6 mOt ngubn di€n
4p chudn chinh xdc d€ chinh lai thang do cho cdc thi€t bi. Loai pin chudn
Weston c6 dién 4p chinh x4c 1,018 V thudng dugc diing 1am dién 4p chudn
cho y&u cu nay. Tuy nhién, loai pin nay 1ai c6 tr@ khang ra tU 1 dén 2 KQ
va chinh di€u dé nén khong th€ ding ching 1am dién 4p chudn tai nhling
dong ra vugt qui 1 uA. Hinh 4.5 gidi thi€éu mOt s d6 loai bd dugc khuyét
di€m cla pin Weston va cho phép diing n6 lam dién 4p chudn & cdc dong ra
1én d€n vai mA.

[ ]

MESTON
1,818U 5 Rl putpuT

18K |, @18 U

Hinh 4.5 Ngubn 4p chinh x4c
B KDTT trong sO d0 1a mach theo dién 4p c6 dd 1gi bang 1, trong
d6 pin Weston dugc ndi truc ti€p vGi dau vao khdng ddo , vi trd khing
vao cla KDTT rdt cao chi nhan dong khodng 0,03 mA tU pin Weston nhung
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lai c6 tr6 khang ra gan bang 0 va c6 thé cap dong ra trén 5 mA. Nhu vay
mach nay c¢6 dién dp dau ra chinh x4c 1,018 V va dong ra trén 5 mA.

Né€u can c6 thé thém mOt mach ting cudng cdng sudt (tang dém
CC) d€ ting kha niing cdp dong clla mach (h 4.6 ). Luu y 1a ti€p gidp nén-
phat clla mach CC dudc ghép nbi ti€p v&i vong hdi ti€p am nén ti€p gidp
nay khong dnh hudng dén di€n 4p ra cla mach. CA hai mach déu c6 bién
tr@ 10 KQ chinh dién 4p offset. Pay 1a bién phap d€ bdo ddm mUc do
dong nhat that tOt gilta cic di€n dp vao va ra. Cach chinh don gidn 13 xoay
con trugt sao cho dién dp gitia dau vao khong ddo vGi dau ra bang 0 khi
da c6 nguOn pin Weston. N€u chdp nhan sai sO dién dp ra vai mV thi khong
can bién trd nay.
2.3 NguOn ap chinh xic c6 dau ra ting cudng

)

HESTON
1,018V

1K OUTPUT
1,818 ¥

Hinh 4.6 NguOn 4p chinh x4c c¢6 dau ra ting cuOng
Thoéng thuOng cdc mach hinh 4.5 va 4.6 c6 th€ bo trong mOt hdp
nhd gdm cd nguln pin cdp dién +9 V va c¢6 cong tdc ON/OFF diing d€ nbi
ngudn +9 V cho KPTT nhung pin Weston dat & ngoai hdp. Trong truOng
hop nay khong nén ndi pin Weston vGi mach trudc khi bat cong tac

+18U

au

- m
74P a1
2ZN37B4

o &

OUTPUT
12K 8..12u
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Hinh 4.7 B nguln thay d6i dugc dién 4p

Bang nhi€u céch khéc nhau, c6 th€ ding KDTT d€ thuc hién céc b
nguOn cong sudt chinh dugc chat lugng cao. MOt mach don gidn dudgc
trinh bay & hinh 4.7. Mach nay c6 di€n dp ra chinh dugc tur 0 V dén 12 V
vOi dong 16n nhat khodng 50 mA. Nguyén tac lam viéc cla mach rdt don
gidn: ZD1 1a diode zener dugc cap di€n tU ngudn duong qua dién tré R1.
Trén diode zener c6 di€n 4p chudn 12 V va mOt phan dién dp nay dugc dua
vao KDTT nhO bién trd R2. Pau ra cla bi€n trd chinh dugc tir 0 V dén 12
V va dua vao dau vao khong ddo , KPTT dugc rap theo ki€u mach dém cé
dd 10i bang 1, QI Ia tang ting cuOng dong dién ra. Nhu vy, dp ra cla
mach nay bang dién 4p tai dau vao khong ddo va do d6 chinh dugc tir 0 V
dé€n 12 V. Chi y mach nay diing m6t ngudn dudng +18 V va mOt ngudn Am
-9 V.

Hinh 4.8 chi ra mOt phuong phép khac. Di€n 4p ra chinh dugc tU +3
V dén +15 V v8i dong 16n nhat khodng 50 mA. Mdac dit mach nay khong
th€ chinh xudng 0 V nhung c6 Uu di€m la chi ding mOt ngubn dudng +18

V.
s 18U
Rl
2, 7K
R2
— a3 a1
S ZN37E4
3, 9K 2
Cl .
201 4 1uF R4
E & = EN }EK
R3 , B ouUTPUT
2, 7K
3..15U
RS
SET 15U max 16K

Hinh 4.8

Nguyén tac hoat dOng cla mach nay phlc tap hon mach hinh 4.7 :
ZD1 1a diodezener 6,8 V dugc cap dong tU ngudn duong qua R1. Pau ra
cla zener dugc dua dén mOt mach phan dp cd dinh R2-R3 va cho ra mOt
dién 4p chudn cO dinh khodng 3 V 3 dau vao khong ddo cla KPTT, bl
KPTT dugc mac theo sO d6 mach khuéch dai DC khong ddo c6 db 10i
thay d6i dugc. Q1 13 mach ting cudng dong dién CC ghép nbi ti€p vbi
dau ra cla KPTT va dd 1gi dugc xdc dinh bdi cau phan 4p R4-RS5 mac
gilta dau ra emitter v&i dat.

Khi con trugt cUa bi€n trd nam & vi trf emitter cUa Q1, lic nay hoi
ti€p am 12 100% va d0 10i 1a don vi, mach khuéch dai trd thanh mach
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theo dién 4p va c6 dién dp dau ra 1a 3 V tlc 1a bang dién 4p chudn & dau
vao khong ddo . Khi con trugt & tai di€m noOi gilta R4- RS, hé sO hoi ti€p
am cUa mach gidm xulng va d0 10i cUa mach khodng 5 1an nghia la dién
dprala 15V véi dong ralén dén 50 mA. Vi cau phan dp R4-R5 x4c dinh d0
10i dugc lay truc ti€p tUf dau ra , dién 4p ra cla mach nay kha On dinh va
hau nhu khong bi dnh huéng bdi dong tai .

C6 th€ cai ti€n mach hinh 4.8 bang cdch cdp dong cho diode zener
tU mOt ngubn da tuong dGi On dinh va nhu thé sé ning cao diloc d chinh
xé4c cla dién dp chudn. MOt cdi ti€n khac d€ ting cuOng kha ning kéo tai
12 thay Q1 bang mOt transistor cong sudt Darlington.

2.4 B® ngudn 6n dinh 3-30 V; 0-1 A

4Q. . +45U
=5
1K
a1
RHZ p3 Ul =yasng
ljiElK 3, 9K i 7AIP
J I+ =] Iy & e
[ 2
2| = @z
2 PHEBSES
201 20z R
331 &, Bl L] T *
Eg 23 R4 1K ~Rs
2, 7K 3| |1ex
By
== OuTPUT
T €
18BuF 3 _apy
R7
478
Rg
1K
SET 38U =

Hinh 4.9 B6 ngubn On dinh 3-30 V; 0-1 A

Hinh 4.9 cho thdy mOt mach thuc t&€ bao gdm 3 cdi ti€n: Mach c6
khd ning cap dién dp ra thay doi tU 3 V dén 30 V v4i dong 1én dén 1
A.Ngubn cung cap cho mach tUr 40 V dén 45 V chua 6n dinh, dién 4p nay
duogc duatruc ti€p dén cuc thu cla Q1 va Q2 nhung 1ai gin ti€p cung cap
cho KDTT qua R1 va diode zener ZD1.

Pién dp ra 33 V da On dinh cUa diode ZD1 cling dugc dung dé tao ra
dién dp chudn ZD2 va do d6 tao ra dugc mOt dién dp chudn 3 V c¢6 d0 6n
dinh rat cao.

Cap Darlington Q1-Q2 mac n6i ti€p véi dau ra cla KDTT, va t6 hop
transistor tao thanh mach khué€ch dai DC khong ddo c6 d0 10i thay doi
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dugc nhO cau phan 4p R6-R7- RS, d0 10i thay dGi dugc tir 1 dén 10 1an,
do d6 dién 4p ra thay dGi tU 3 V d€n 30 V v4i dong ra dén 1 A rat On dinh.

Khuy€&t di€m cUa mach hinh 4.9 1a khong c¢6 bdo v€ ngdn mach, do
d6 mach c6 th€ hu hong néu dau ra ngdn mach. C6 th€ gidi quyét bang
cich ghép n0Oi ti€p v&i dau ra mOt cau chi nhung an toan hon 13 dung thém
mOt mach bdo vé nhu G sG dO hinh 4.10 .
2.5 Nguon On dp 3 V- 30 V c6 han dong ngé ra

V& c0 bdn hinh 4.10 ciing giGng hinh 4.9 chi thém dién trd cam bién
dong 0,6 Qghép nbi ti€p vGi dau ra va transistor han dong Q3 nbi gilra
cuc nén Q1 v4i cuc phat Q2 .
Nguyén tac hoat dOng nhu sau: Q3 1a transistor silic s& dan dién khi dién
dp thuan gilta nén-phét 16n hon 0,6 V, di€n ap nay chinh 1a dién 4p r0i trén
dién tr& 0,6 Q va d0 16n cla né phu thudc vao dong dién ra clla mach.
dong ra cUa mach nhd hon 1 A, dong nay chdy qua R9 tao nén dién 4p
nhung khong d0 d€ Q3 dan, Q3 xem nhu hd mach va khéng anh hudng gi
dén hoat dOng cla bd ngudn. N&u c6 ngan mach ngd ra, dong ra sé 16n
hon 1 A, dién &p roi trén R9 lic nay 16n hon 0,6 V, Q3 dan va lam ré mach
dong cuc nén cla Q1, dan dén Q1 va Q2 tat lam cho dong ra gidm xubng.
Thuc t€ khi c6 ngan mach xay ra dong ra tu ddng dugc giGi han tai gi4 tri
1 A.

. 48, , +45V
Rl
1K
R2 1} o
1 4
18K E,SHK b 741P 2N35@
]} b 5 RS 1K 5 Je

2| - Q2

°l~_2r 2N38S5

" Q3 o
2N3784 .
?P] 202 RS
Jau Eg zgﬁ BU R4 - Brﬁ
2,7K
Ré&

ek

y, +

e TP
== 1:1} QUTPUT
1eeu 9. .7
i 3. 38U
470
R8
1K
SET 30U o o™
> B L - -

Hinh 4.10 Ngu0n 6n 4p 3 V- 30 V c6 han dong ngd ra
Ca 4 mach vUa khdo sat & trén dau chi 13 don cuc, c6 nhiing trudng
hop yéu cau dau ra phdi 1a dién dp 2 cuc (VD tao ngubn cdp dién cho
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KDTT) riéng biét. ThuGng thi can hai ngudn bang nhau vé d6 16n nhung
ngUdc chi€u nhau va ¢ th€ chinh bién dd 2 ngudn ciing lic.

+180
=l _ +
f] 68K R7 Ua l Ua
| S— =
Ui 18 au
1 b 74P =2
RZ 1K ﬁ c! af; 5 , X k| 5 e
. & Ré £
=l o R3 2 A L I:I 2 -
16K m | 74P e
EY =] 2NIFE4 18K KN -] a2
2N37B2
“a o ?g;
5, &l c1 L
Y T oA 4 Ii:gup
cz RE y
RS 18uF , 7K
11K
-18U

Hinh 4.11 B0 ngubn d0i xUng 0-30 V

Mach hinh 4.11 ¢6 3 cuUc ngd ra ky hi€u +Vo, 0, va —Vo v6i dong ra
16n nhat 1a 50mA. Nguyén 1y lam viéc nhu sau: Diode zener ZD1 tao ra
dién 4p chudn cO dinh 5,6 V tUf ngudn cung cap +18 V, di€n 4p chudn nay
dugc dua dén mOt cau phan 4p thay d6i dugc R2-R3, tao ra dién dp tir O-
+5 V bang cach chinh R3, dién 4p niy dugc dua dé€n dau vao khong ddo
cla ICI, IC nay k€t hop v&i transistor Q1 tao thanh mach khuéch dai
khong ddo x3, dau ra cUa mach chinh 1a ddu ra +Vo cla bl ngudn. Nhu
vay dién 4p gilta cuc +Vo vdi cuc 0 c6 th€ thay d6i tUr 0 dén +15 V nho
R3 va dong ra 1én dén 50 mA. IC2 va transistor Q2 tao thanh mach khuéch
dai ddo c6 d0 1gi bang 1 v&i di€n 4p vao 1a +Vo va dau ra cla mach
naychinh la —Vo.

BO nguln hinh 4.11 chi c6 kha ning cdp dong 16n nhat 50 mA va
khong c6 bdo v&qua tai . C6 thé ting dong ra d€n 1 A hodc cao hon bang
céc cap Darlington v@i cUc tinh phit hgp va ciing c6 th€ thém vao cdc mach
gidi han dong nhu da dé cap & trén.
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BAI 5
CAC VI MACH TUONG TU THONG DUNG
Ma bai: MD 18-5
Giéi thiéu
Cong nghé vi mach ngay cang phét tri€n nén: Mat d0 tich hop cao,

lam viéc dugc vGi dién 4p va dong dién 16n...nh{g ddc di€m nay lam cho
viéc thi€t k€ mach dién dé dang va it linh kién hon, ndii dung bai nay sé&
gidi thi€u mot vai loai vi mach di€n hinh thudng dung trong thuc t&, vGi
mOi vi mach cu thé cé kém theo cic bai thuc tap nham ning cao tay nghé
cUa hoc vién
Muc tiéu thuc hién

Hi€u dugc cau tric, ddc tinh cla cic vi mach tuong tU phd bién.

Gidi thich dugc nguyén ly hoat ddng va thuc hién dugc cidc mach dién

Ung dung

1. Vi Mach dinh thoi
Muc tiéu
+ Hi€u dugc nguyén 1y vi mach dinh thoi IC555
+Nguyén Iy mach khuéch dai cong suat am tan dung IC LA444
1.1 Vi mach IC 555
HO vi mach LM555/NE555/SA555 ¢6 chlc ning tao thOi gian tri
hodn chinh xdc va 6n dinh. Khi 1am viéc & ché d0 don On, thdi gian nay
dugc xdc dinh don gidn bang mot dién trd va mOt tu dién rdp thém bén
ngoai. O ché dO dao dOng da hai, tan s6 va chu kY hoat ddng (duty cycle)
dugc di€u khién chinh x4c bdi hai dién tré va mOt tu dién.
Pdc tinh kY thuat:
« Khd niing cap dong ra cao (200 mA).
« DBiéu khién dugc chu ky hoat dOng.
« D6 8n dinh nhiét 0,005%/0C.
* ThGi gian tri hoan tU' mS dén hang gi0.
* ThOi gian chuy&n mach toff < 2 psS.
Linh vUc Ung dung:
* Tao thdi gian chudn.
* Dao dOng tao xung.
e Tao th0i gian tri hoan.
* Diéu khién tuan tU theo thdi gian.
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1
GND =

2
TRIGGER s

OUTPUT
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| | comran
AT(R

v

FLIFFLOP

_t

auirul

R g LOMPAR
STAGE ATOR

5

8

1 —L Hec
7

fw— DISCHARGE

CONTROL

l VOLTAGE

6
—fuem THRESHOLD

LM555 Timer
Thong tin Ung 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 > 2Vce / 3 Vth > 2Vee /3 High Low ON

Vee /3 <Vth<2Vee/3 | Vec/3 <Vth<2Vee /3 High - -
Vth <Vee /3 Vih <Vee /3 High High OFF

Khi dat mOt dién 4p mUc thdp vio chan RESET, ngd ra sé xulng
mUc thap bat chap dién 4p ngulng ciing nhu di€n 4p kich, ngd ra cla 555
chi thay d6i phu thuOc vao hai di€n 4p nay khi chan RESET & mUc cao.

Khi di€én 4p nguGng 16n hon 2Vcec / 3 va ngd ra dang G mUc cao,
transistor xa s& dan dién ha dién dp ngudng xudng thdp hon Vcc / 3.
Trong khodng th0i gian nay ngd ra 555 xudng mUc thap. Ti€p theo d6 néu
dua dién 4p th8p vao ngd kich, dién 4p ngudng bang Vec / 3, transistor x3
tat, dién 4p ngudng ting 1én va di€u khi€n ngd ra lén m{
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1.2 Ché dé don 6n

ouTt

a) SO d0 mach don 6n

Yy, Bl

Trirprr I

: ."""'." . : I el
Al

H =t 1Rk K, =1kl C1=08)ul, ¥ eo=51

b) Dang séng mach don Gn
Hinh 5.1 Mach don 6n 555

Hinh 5.1 1a mach don On Ung dung vi mach 555 c6 chlc ning tao ra
mOt xung cO dinh ngay tai thOi di€m dién 4p ngd vao kich thdp hon Vee/3.
Khi di€n 4p kich dua vao chan 2 thap hon Vce/3 vangd ra dang mUc thap,
FF bén trong di€u khién transistor xa tat dan dé€n ngd ra trd 1én mlc cao
thong qua viéc cung lic nap tu C1 va dat FF.

Dién 4p trén tu C1 12 VC1 ting dan theo quy ludt ham mi v&i thGi
hang t = RA.C1 va dat dén gi4 tri 2Vec/3 tai thdi di€m td = 1,1RA.C1, thoi
hang cang 16n thi thoi gian d€ dién 4p trén tu bang 2Vec/3 cang kéo dai, do
d6 bé rOng xung ra phu thuOc vao RACI.
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Khi VC1 = 2Vcce/3, b0 so sanh tai ngd vao kich sé xd6a FF, transistor
xd ON, C1 phéng dién va ngd ra xubng mUc thap.

Can Iuu y 13 d€ cho mach hoat ddng binh thuGng, dién dp ngd vao
kich it nhat phdi bang Vce/3 trude khi ngd ra cUa 555 trd vé mUc thap, c6
nghia 12 mac du viéc duy tri mUc cao & ngd ra khong bi dnh hubng bdi
xung kich trong khodng thOi gian nay nhung ciing s€ lam cho dang séng ra
khong dugc binh thuGng nhuU trinh bay & hinh 5.2

1% M, Blasidls

TR

=T

R,=9.1kiz B, =1k, Cl=0iuF, VoSV

Hinh 5.2 Dang séng khong binh thudng trong mach don On

1.3 Cac ch€ do dao dOng da hai

oz

XRa L

S HANAN
Y

= 1 om

AL/
/

<
NN
T w w ..‘\.. 5

a) SO d0 mach b) quan hé gilra tdn s6 v4i RvaC

L|_|

K =Thik H =1k} B =1kW, Cl1=lulF, Vee=5V

1WAl Pl b

c) Dang séng mach dao dOng
Hinh 5.3 Mach dao dOng da hai 555
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Ché d0 nay dugc thuc hién bang céch thém dién trd RB vio sg d6 G
hinh 5.1a va trd thanh sO d0 nhu trinh bay & hinh 5.2a trong dé ngd vio
dién 4p nguGng va dién 4p kich dugc nGi chunglai v&i nhau d€ tao kha
ning tU kich. Khi ngd ra 555 & mUc cao, transistor Tr tat, dién dp VCI ting
1én v6i thoi hang (RA + RB).C.

Khi dién ép trén C1 ciing chinh 1a dién dp ngudng bang 2Vce/3, ngd
ra bO so sénh tai ngd vao kich 1én mUc cao dan dén FF bj x6a va ngd ra
555 xuBng thap. Lic nay Tr dan, C1 phéng dién qua dién trd RB cho dén
khi VC1 < Vee/3, ngd ra b0 so sdnh tai ngd vao kich 1én cao va ngd ra 555
ciing 1én mUc cao tré 1ai , Tr tat va VCI lai ting dan Ién.

Trong quéa trinh hoat dOng, trong khodng thdi gian ngd ra & mUc cao
ciing chinh 12 giai doan VC1 ting tU Vcc/3 1én 2Vee/3 va khodng thdi gian
ngd ra @ mUc thap tuong Ung v&i VCI gidm tU 2Vee/3 xubng Vee/3.
Hinh 5.4 14 s0 d0 tuong duong khi C1 nap dién.

R \ Ru
ANy ANy
+
Ve Cl == Vel (0-)=Veec/3
Hinh 5.4: s0 d0 tuong duong
Cy ch1 “"Ec' “;0' :' (1)
t At Rp
. : ,

2 ( W'
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Vi thOi gian mUc cao cUa b0 dinh thdi (tH) 12 thGi gian can thiét dé
VCI1(t) dat dén gi4 tri 2Vce/3. Do d6:

. i H
Vei(t) = g Vee = Veo| 1-— E [(RA:RB)CJ (4)
3 3 €

ty = C1(Ry + Rg).IN2 = 0,693(R, + Rg).C1  (5)

Khi tu phéng di€n, ngd ra b0 dinh thOi & mlc thap, sO dO tuong duong
nhU sau

R'|'!|
Ay
l
.. - _
C1 "3, (0)=2Vee A = % R,
dv
c1, 1
C | W 0 ()
1 dt HA' HE. C1
t
TR, T RpiCT
Vot =3v o * P (M
Co

Khodng thGi gian ngd ra mUc thdp (t) bang v8i khodng thdi gian
d€ dién 4p VCI(t) gidm dén gid tri Vec/3.

1 Vee = 2 Vee. e_(Rﬂt\:';D)C1 (8)
3 3
t = C1 (Rg+ Ro) In2 = 0,693 (Rs + Ro) C1 9)

Thong thuOng RB >> RD. Suy ra:
tL = 0,693 RB.C1 (10)
Do d6, chu ky cUa tin hiéu dao dOng 12 t6ng cUa thOi gian nap vGi thoi
gian xa cUa tu C1.
T =ty+1 = 0,693 (Ra + Rs) C1 + 0,693 ReC1 = 0,693 (Ra + 2Rg) C1

1 1,44

f:— =
T (Ra+2Rs)C1

(11)
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1.4 Ché d0 chia tan sd

Bang céch thay dGi thdi gian tri hodn thich hgp, mach don 6n c6 thé
thuc hién dugc chlc ning clla mach chia tan sO nhu trong hinh 5.4 1a dang
s6ng cla mOt mach chia 3 . Tan s6 xung vio bang 3 1an tan sO xung ra.

_ (S LT
presmy |
U ;:"!nl-'l U U

K ~%.0kLk R, —1kE: O T-IHuF, Vec—aY

Hinh 5.4 Dang séng mach chia tan sO
1.5 Ché d06 di€u ché dd rdng xung

Dang xung ra cUa bd dinh thGi c6 thé€ thay d6i bang cich di€u ché
dién 4p di€u khién tai chan 5 su thay dGi 4p chudn cUa cic b0 so sdnh bén
trong. Hinh 5.5 trinh bay mOt mach di€u ché bé& rdng xung.

Khi cdc xung kich dugc dua lién tuc vao mach don On, bé rOng xung
ra cla 555 s€ bi di€u ché theo dién dp dat tai ngd di€u khi€n, dién dp nay
c6 thé hinh sin hodc cic dang khdc, hinh 5.5b trinh bay cic dang séng nhan
duac.

TV A, Tl

R ~90kil R =1ki) Cl=08luF, Vee-sY

a) SO d6 mach dién b) Dang séng nhan dugc
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Hinh 5.5 Ch€ d0 di€u ché bé rOng xung

1.6 Diéu ché vi tri xung

Né€u dién 4p di€u ch€ dugc dua vao ngd di€u khién trong khi b
dinh thoi 1am viéc @ ché d0 dao dOng da hai nhu trong hinh 5.6 thi 555 sé&
c6 chlc ning di€u ché vi tri xung. Trong ché d0 nay, 4p chudn cla cic b0
so sdnh bén trong dugc di€u ché€ va dan dén lam thay d6i xung ra tuong
Ung.

Hinh 5.6b cho thdy tin hi€u di€u ché c6 dang sin vi trf xung ra thay
d0i tuong Unga, Tuy nhién, dién 4p di€u ché€ c6 thé c6 dang bat kY.

AV, Tiiaskdis

il it

R =30k, |{r Tkik “I 1kis, Ci=hiiuF, Vee=2%

a) SO d6 mach dién b) Dang séng nhan dugc
Hinh 5.6 Piéu ché vi trf xung

1.7 Tao xung d&c tuy€n tinh

XR2

R

RI=#Thik, BE= k(L I!I 2, ThiL I!I IR Cl=@blulF, Vee=5Y

Hinh 5.7 Mach tao dién 4p tuyén tinh
NguOn dong trén sG d6 gbm c6: Transistor PNP Q1, R1, R2 va RE
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Ve = VBe +

Vee (13)
R1+R2

2. Vi mach céng sudt Am tan

2.1 Mach khuéch dai céng sudt Am tan dung IC LA4440

L.A4440 do hang SANYO sdn xudt 1a mOt vi mach khuéch dai 4m thanh
cong sudt trung binh dugc Ung dung phG bién trong linh vuc dién t gia
dung, dac tinh dugc tém tat nhu sau:

* Hoat dOng duoc & hai ché d0: Stereo 2 kénh riéng biét 2x6 W (dual

mode) hodc ki€u mach cau (bridge) mono 19 W

* SO linh ki€n thém bén ngoai rat it.

* Nhi€u lic mG may nhO va kha ning can bang t6t.

* Loc gon séng tOt: 46 dB.

 Nhi€u xuyén kénh thap.

 Nhiéu nbi bd thdp: Rg = 0.

* DO méo phi tuy€n thap trén toan b0 dai tan tU thap dén cao.

« Dé thi€t k€ gidi nhiét.

* C6 chUrc ning tat 4m thanh cai san .

C6 kha ning bao vé: Qud nhiét, qud dp, bdo vé dién 4p dinh, bdo vé ngan
mach cac chan ra.

SO db khoi

E—N

H!I"D,_

OND !
Audis dindio | #ipple
i o {3 | [

o © ;

[N L
inDuL ..mp. —

Hinh 5.8 SO d6 khoi 1LA4440

2.2 Mach ung dung LA4440
Mach Ung dung 1
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L0l
o
? 4 9 v c:

2 2

3 {F 1 “t:r m
-r*-r T LAL&LLO g
(W3=51.5 dB) LA “P“ £
“ f
q [] l'd' H
INPUT2 ] Ei
. al- s 1%?5 M“&}Q
C cY 1 ) —'}l" i
IF Esp (Polyester
ai A £ilm capactitor)

Hinh 5.9 Mach khuéch dai stereo

o W

Mach Ung dung 2

617 | .0
! | - TR ﬂ‘ cv
i | 7 W#ipol'rﬁtlr film capacitor)
) T LT
INPUT Re AJT
: = |
J m U"‘I L4

30
7T Lhsie ,,

: B

m (=B e "L:"L
P i *
- ki ? |

| S AR
‘ o 5 ) L I ' b y
, o+ g3, (Polyester film
| u??m m:“EP wro 3 I ¥ capacitor)
= W N = >
R R Hﬂ A1 ,L
Hinh 5.10

Mach Ung dung 3
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o
L&
|
i ’
T ;|
o—

LA L& 4D Hee
i (YO=5|.5 dg) ) : o
Mting 4 v - 100 L7

F n
F s & |9 By
} c2 08 (Polyester film capaciesy)
w| | Ty AT . %
LTy | +I‘“i I, A .
i **
™r

Hinh 5.11
ChUc niing céc linh ki€én ngoai
Cl1 (C2) Tu hoi ti€p: x4c dinh gidi han tan sO thdp clUa mach, thoi
gian kh@i dOng s& bi cham lai khi ting gi4 tri tu
C3(C4)  Tu ting cuOng, tan sO thap & ngd ra gidm khi gidm gi4 tri tu
C5 (C6) Tu triét dao dOng, nén dung tU c6 dac tinh nhi€t va tan sO tOt.
C7(C8)  Tungd ra, anh hudng dén giGi han tan sO thap. Trong sO do
khuéch dai cau hai tu nay dugc ghép nbi ti€p v&i nhau.

C9 ChUrc ning 10c gon séng, con dugc ding d€ tao thdi hang cho
mach
muting

R1(R2)  Dién trd 1oc dao dOng tu kich
R3 (R4)  Pién tréd ngd vao ddo , dung d€ di€u chinh dd 10i trong sO dO
khuéch dai cau 1

R5 Chinh th0i gian kh@i dOng trong sO d0 khué€ch dai céu 2

C10 Tu chOng dao dOng cho mach chinh d0 10i trong so d0 khuéch
dai cau?

Cl1 Tu 1oc ngudn

R6 (R7) Puogc dung trong sO d0 khu€ch dai cau dé ting tOc d0 xa
dién va On

dinh d4p Ung ngd ra

Dié€u chinh d0 10i trong so d0 stereo
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!‘H-\-H'-\-\_ Sl 1
i ne“*g' . Ryp=3002 (tvp), RE=20KkE2 (tvp)
i .i'n.::"' —{@B—"H - At Rygp"=0 (recommended V)
l _E}_I_“ i -:____.-"--- _R .
ok T B VG=20i0z - (am)
oo i | = RNF
e ™ o ™
- ' eh 2 [n case of using Ry’
J[;n*"“ 3 VG=20log = (dB)
wd | U“L = RuptRur
e e
.
Pié€u chinh d6 1¢i trong so d0 cau 1
| rEﬂ-:um'.JWEu't:'-:'J-l:}ﬁl
Ty
A
— et H

AyF |

-J"T o —— R\[\’;“’-‘E'.'F'Eﬂ“g: | [:]FI'L
1L S N S TR

G _;_i“jff'“f

£n

I

Trong sO dO cho thdy kénh 1 12 mach khuéch dai khong ddo va kénh 2 1a
mach khuéch dai ddo . Tin hiéu ra cla khuéch dai khong ddo qua cau
phan 4p R3-R4 dua dén dau vao cla khuéch dai ddo

Vi hé sO R4/R3 va hé sO khuéch dai (Rf / R4+RNF) dudch cO dinh va
bang nhau nén tin hiéu ra cUa 2 mach khuéch dai & chan 12 va 10 c6 bién
d0 bang nhau va 1éch pha nhau 1800 nén d0 10i dién 4p toan mach ting 1én
6 dB va duQc tinh nhu sau:

Ve =20logﬁ+6dB

Rnr
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Trong truOng hdp can gidm d0 10i c6 thé thém mot dién trd vao mach
khué€ch dai khong ddo va cong thlc trd thanh
R

nF + Rne'

+6dB

Ve = 20log

Piéu chinh d0 10i trong so d0 cau 2

] inoninwertingl

7 -‘“-"*-Ejl]
s e
e

|

sﬁ.l:’ F_®_ {inverting} D AL

ﬁ:l-% — i
VGzZOIOQ%dB
RnF + il

Véi: (Rye + Rye') << R5
TU cong thUc trén cho thap viéc thém dién trd RNF’ s€ lam gidm d0 10i
trong cd hai ché d6 khu€ch dai stereo va cau.

Ché d0 tat Am thanh

i.r-

Iy
I'-r

H.M_r

":‘-

wr
Hinh 5.12 Mach muting
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6V =Vy=sVee
nén chonVy=9V
Arr =40 dB (Rg =600 Q)

Dong vao IO dugc tinh nhu sau:
Vm— Vse

" Ro

Ting hé sO suy gidm 1én 55 dB bang cich ndi ti€p modt dién trd 5,6
KQ véi ngd vao. MOt di€m can luu y 1a tu ngd vao CO c6 thé giy ra
nhi€u khi 4p dung tin hiéu AC muting. Ting gi tri RO-CO s& lam gidm
hién tuong nay. Trong trudng hgp IC ngat hoan toan, chan 5 ndi GND, tin
hiéu diéu khi€n DC c6 hi€u Iuc va hé s6 dy gidm trd thanh «

_MJS.J _ SJ Stereo - 200=R <1006
-]

lo

Bridge No.l : 200=R<10062
Bridge No. 2 : 01=R=5002

4 "
f !

Genera}-purpmse switch Transistor switch

Dién ap céc chan (volt)

Chan | 1 2 3 4 5 6 7 8 9 10 11 12 13 14
. AC CH2 CH1

Chiec | CH1 | CH1 | Pre . CH2 | CH2 CH2 | CH2 CH1 | CH1

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

ap 14 |1 003 0 0 13 | 003 | 14 0 19 68 | 132 | 68 | 119 0
Tinh

3. Vi mach tao ham

XR-2206 1a vi mach chuyén ding dugc ché tao d€ phuc vU céc yéu
cau tao dao dOng v&i cdc dang séng thong dung nhu: Sin, vudng, tuy€n
tinh... ¢c6 d0 On dinh va chinh xdc rat cao. Xung ra c6 th€ dugc di€u ché
bién d0 ciing nhu tan sO bGi dién 4p dua vao tU bén ngoai, ddi tan sO hoat
déng ttr 0,01 Hz dén trén 1 MHz.
Mach di€n phit hgp v&i cédc Ung dung truyén thong, thi€t bi do va cic mdy
tao séng sin, AM, FM hodc FSK, tan sO dao dOng c6 th€ quét tuy€n tinh
vOi hé s6 2000:1 bGi dién 4p ngoai trong khi van duy tri dugc dd bi€n
dang thap.



100

Tém tat dac tinh kY thudt

* DO bi€n dang séng sin thap, 0,5%, typ
« On dinh nhiét d0 cao, 20ppm/0C, typ

* DAi quét tan rOng, 2000:1, typ.

« Anh hudng ngudn nudi thap, 0,01%/V, typ.

* Biéu ché bién d0 tuyén tinh.
« Diéu khi€n FSK tuong thich TTL.
* D3i ngudn nudi rOng, 10 V dén 26 V.

» Thay d6i dugc bé rOng xung, 1% dén 99%.

Linh vuc Ung dung

* TQo song.
* Tao song quét.
* May phat AM, FM.
* Bién d6i V/F.
« My pht FSK.
* Vong khoa pha
Vee GND  BIAS
e © e 0 IJ—@ SYNCO
alrgﬂq?ﬂr vco
i Tc2 (&) ] j;
Timing I_ iz
Resistors Curmrant Multiplier
— w2 (B S AR _.D—QSTO
Fski (Q—
anst (I —3) 1o
wavear (2
waveaz (3
symat (5
symaz (3

Hinh 5.13 SO d6 khoi XR-2206

AMS TE] SYMAZ
STO TE] SYMA1
MO ] WAVEA?
Vic ha] waveal
TC1 iz] GND
TC2 1] synco
TR o] BlAs
TR2 5] FsKI

16 Lead PDIF, CDIP (0.300)

SYMAZ
SYMAI
WAVEAZ
WAVEA1
GND
SYNCO
BIAS
F5KI

16 Lead SOIC (Jedec, 0.300™)
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Hinh 5.14 SO d6 chan XR-2206

Chutre ndng cac chan ra

Chan | Ky hiédu Kiéu | M6 ta
1 AMSI I Ngb vao diéu bién
2 STO 0 Ngé ra sin hodc tam giac
3 MO O Ngé ra da hop
4 VCC Ngudn nudi (+)
5 TC1 I Ngé vao tu dinh thoi
6 TC2 I Ngé vao tu dinh thoi
7 TR1 0 Ngé ra dién tré dinh thai 1
8 TR2 0 Ngé ra dién tré dinh thdi 2
9 FSKI I Ngé vao FSK
10 BIAS O BDién 4p tham chiéu ndi
11 SYNCO O | Ngé ra déng bd open collector cin 1 dién tré kéo 1én
12 GND Dat
13 WAVEA1 I Ngé 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 Ngé vao chinh bé réng xung 2

M0 td cdu triic XR-2206

XR-2206 gbm bOn khoi chlc ning: Kh6i dao dOng di€u khi€n bang dién
4p (VCO), khGi sUra dang sin va nhan analog, khOi khuéch dai dém do 10i
don vi va mOt tap hgp cac chuyén mach dong dién.

Tan sO ngd ra clla VCO ti 1€ vGi dong di€én ngd vao, dong di€n nay dugc
x4c dinh bdi dién trd dinh thdi ni tU cdc ngd vao dinh thGi xudng GND.
Do c6 hai chan vao dinh thOi nén cé thé tao ra dugc hai tan sO riéng biét
cho Ung dung mdy phat FSK bing cich x dung ngd vao di€u khién FSK,
tin hi€u nay di€u khi€n chuyén mach d€ chon mot trong cic dién tr& dinh
thdi va dua né vao mach VCO.

Voo
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Hinh 5.15 Mach th(r cO ban
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Hinh 5.16 M4y phét sin khong c6 chinh ngoai
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Hinh 5.17 M4y phat sin v&i d0 bié€n dang thap nhat
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Hinh 5.19 Mdy phét xung vudng va rang cUa

Frequency — Shift keying

Vi mach XR-2206 c6 thé lam viéc v&i hai dién trd dinh thOi riéng
bi€t R1 vA R2 ndi vao cdc chan 7 va 8 nhu trong sG dO 5.18. Tuy theo cuc
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tinh cUa tin hi€u logic tai chan 9 ma mOt trong hai dién trd s€ dugc tic
dOng: Néu chan 9 hd mach hodc dugc nGi dén di€n 4p > 2 V thi chi c6 R1
tac dOng, va n€u di€n 4p tai chan nay < 1 V thi chi ¢6 R2 dudc tic dOng. Do
do6, tan sO ra bi khéa gilta hai mUc f1 va £2

fl=1/R1Cf2=1/R2C

Khi hoat dOng v&i ngudn dOi xUng thi di€n 4p tai chan 9 s& dudgc
tham chi€u v&i Piéu khién mlc DC 3 ngd ra

MUc DC G ngd ra (chan 2) g&n bang véi mUc DC tai chan 3. Trong
cdc sO d6 hinh 5.16, 5.17 va 5.18, di€n 4p tai chan 3 la phan nlta dién 4p
gilta V+ v3i GND nén mUc DCra ~ V+/ 2.

M4y phét sin khong c6 di€u chinh ngoai

Hinh 5.16 trinh bay mach tao séng sin dung XR-2206, tan s6 dugc
thay d6i bangbi€n trd R1 tai chan 7, bién d0 ra cuc dai 16n hon V+ /2 v6i
dd méo < 2,5%.

SO d0 nay c6 thé thay dGi d€ hoat ddng v&i ngudn nudi dbi xUng
bang cich noi tat ca cdc diém GND v&i V- va R3 dugc nbi truc ti€p vai
GND.

Thanh phan séng hai 3 ngd ra cé th€ gidm dén -0,5% bang cach thém kha
ning chinh ngoai nhu @ hinh 5.17, bién tr&d RA chinh dang sin va RB tinh
chinh su d6i xUng. Qua trinh chinh dugc thuc hién nhu sau:

1. Dat RB vé vi tri gilta va chinh RA sao cho d0 méo nho nhat.

2. Giii nguyén RA, chinh RB sao cho d0 méo gidm nho hon.

May phét song tam giac

SO d0 & hinh 5.16 va 5.17 c¢6 th€ dugc bién dGi d€ tao thanh mach phat
s6ng hinh tam gidc bang cdch hd mach gilta chan 13 va 14 (S1 hé). Bién db
s6ng tam gidc bang khodng hai 1an séng sin.

May phat FSK

Hinh 5.17 trinh bay so d0 mach phat FSK dang sin. Cac mUc Mark va
Space c6 thé dudc chinh ddc 1ap bang céch thay dbi cc dién trG dinh thoi
R1 va R2, pha tin hiéu ra lién tuc trong sudt th0i gian chuyén ti€p, tin hiéu
khéa dugc dua vao chan 9, mach di€éncé th€ hoat ddng vGi ngubn dbi
xUng bang cdch nGi di€ém GND xubng V-.

May phat xung vudng va rang cUa

Hinh 5.18 13 s0 d6 mach phét xung vudng va ring cUa, & ch€ d0 nay ngd
vao FSK (chan 9) dugc n0i ngén mach v6éi ngd ra xung vudng (chan 11)
va mach ty diéu ché FSK gita hai tan sO phan biét trong sudt thdi gian
mUc cao va mUc thdp cla xung ra, b€ rOng xung c6 thé thay d6i tlr 1% dén
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99% bdi R1 va R2, gid tri cdc di€n trd nay nén chon trong khodng tur 1KQ
dén 2 MQ.

Nguyén ly hoat dOng
Tan sO dao dOng fO dugc xdc dinh bdi tu C bén ngoai nOi gilta chan 5 va 6
v&i mOt trong hai dién tré dinh thGi & chan 7 va chan 8.

fo = i Hz

RC

Thay d6i tan s6 bang cdch thay doi R va C, d€ c6 dugc d6 6n dinh nhiét
t0i Uu nén chon 4KQ < R < 200 KQ va C tur 1000 pF dén 100 pF.
Di€u ché€ va quét tan sO
Tan s6 dao dOng ti 1€ v&i tOng dong dién dinh thoi IT chdy tU chan 7 hodc
8

~ 320I(mA)

e
Céc ngd vao tai chan 7 va 8 c6 n0i trd thap va dugc phan cuc bén trong v&i
dién 4p +3 V, tan sO bié€n thién tuyén tinh theo IT trong mOt khodng dong
dién rOng tU 1 mA dén 3mA, c6 th€ thay dGi tan sO bang cich thay doi
dién 4p VC dua vao chan dinh thOi dang tdc dOng nhu & hinh 5.2

Hz

lc It Pin 7 ——
Re ¥ * 8

- 7 3V
_ E

Hinh 5.20 SO d6 tao tan sO quét

5y
f_i[ni[uﬁ Hz

RC Re 3 )

Trong d6 VC tinh bang volt, d0 10i bi€n dGi dp-tdn K dugc tinh theo cong
thlc

032
V¢  ReC

Bién dO tin hi€u ra

K Hz/V
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Bién d0 tin hi€u ra ti 1& nghich v4i dién tr& R3 n0i & chan 3. Trong
ché d0 sin, bién d0 ra khodng 60 mV dinh / 1 KQ, trong ché d0 tam gidc gia
tri nay 12 160 mV / 1 KQ.Vi du v&i R3 = 50 KQ thi bién d0 sin & ngd ra
gan bang 13 V
Piéu ché bién dO

Bién d0 ra c6 th€ dugc diéu ché bang cich dua 1 dién 4p DC va tin
hi€u di€u ché viao chan 1. trd khang chan nay khodng 100 KQ. Bién d0 ra
bi€n thién tuyén tinh theo di€n dp tai chan 1, thanh phan DC phan cuc
khodng 14 V (VCC / 2), tin hi€u ra ddo pha va di qua di€m 0, dac tinh nay
thich hop cho Ung dung FSK va di€u bién can bang. Dai dOng cla di€u
bién vao khodng 55 dB.

Chi y: Nén ding ngubn nudi c6 dd 6n 4p tOt khi di€u ch€ AM vi bién
d0 tin hi€u ra thay doi theo dién 4p nguOn.

VR Vgz 11 15V2 5 14 166 13 1 32

LT |

i L T

T ~ - 7
1._K )
: iy

VR Voo i
12 9

Tk 1] ?
. | Reg FE

e —

4. Vi mach ghi — phat 4m tan

4.1 GiGi thi€u chung

Ho vi mach ISD2560 cung cap gidi phap ghi-phat don chip chat Iugng cao
tu 60

dé€n 120 gidy. Cdc thanh phan tich hgp trén chip bao gdbm mach dao dOng,
khué€ch dai micro, tu dOng di€u chinh d0 10i , 10c nhi€u , 10c ngudn,
khuéch dai loa va mang luu trt mat d0 cao da cap. Thém vio dé ISD2500
két hop v&i vi di€u khién cho phép thuc hién cdc ciu thong bdo va dia chi
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phUc tap. Cac mau ghi ghi dugc luu trlf trong viing nh& khong mat dir liéu
trén chip. Ti€ng néi va am thanh dugc ghi truc ti€p vao bO nh& dudi dang
thong thuOng dat chat luong cao va On dinh khi phat lai .

| Frleral Clock |—l Tirring
. | - ®
%k 0 Serrolrg Clock Ehlﬂtﬂfﬂﬂl
h i ] TIEVCLOGT BF B0
A SFole Ak | — :
#eRK O li‘:,[»"" Artiabazrg Filer b lerershon
gl ol
Al O Bl ek ok At
M 0 T E e icninge Srroathing Flber
MICRE O o Aoy — 8
JALNTtic
aEc 0 Gan Coral — 5o
45
| Prawir Cordtioning | | Adiass BLian | | D Contal |
o 0 0 0 000QOQO0O0OOQO0O0O OO0 000 O
Vepw Vs Ve Veopn AD A AT A3 B4 AR AL AV AR OAR PO OWF R CE EOM AL

Hinh 5.22 So d6 khoi 2560/75/90/120
4.2 Pac tinh
» Gidi phap ghi-phat Am thanh don gidn
« Kha niing phét 1ai 4m thanh tu nhién, chat lugng cao
« Phit 1ai bang nit nhdn hodc vi di€u khién tic dOng theo canh hodc muirc
dién 4p
 Don chip trong khodng 60, 75, 90 hodc 120 gidy
* Cho phép ndi thic truc ti€p dé ting thoi gian hoat ddng
* C6 ché d0 gidm nguln (dong chG 1uA)
« Thong tin khdng mat khi tat nguOn (khéng can ngudn du phong)
+ Khd niing dinh dia chi cho nhi€u thong bdo
« D{liéu tOn tai trong vong 100 nim
* Cho phép ghi 100.000 1an
e Mach dao ddng tich hQp trén chip
* NguOn nudi don cuc +5
4.3 Mo ta chi tiét
4.3.1 Chat luong am thanh
Ho ISD2500 bao gbm céc thi€t bi dugc dé nghi tan sO 1dy mau 12 4.0, 5.3,
6.4 v 8KHz cho phép ngudi dung chon Iua tity theo chat lugng am thanh.
Ting thOi gian hoat dOng s€ gidm tan sO 18y mau va bing thong
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Ma&u 4m thanh duoc Iuu trlf truc ti€p trén chip khong s héa va két hgp voi
gidi

phdp nén khic. Khd niing Iuu trlf analog gitip qud trinh tii tao ti€ng ndi, Am
nhac va hiéu Ung am thanh rat tU nhién va chinh xdc ma hau hét cic gidi
pOhdp sO khong dat dugc

4.3.2 ThGi gian hoat dOng

HO don chip ISD2500 cung cap céic thdi gian hoat dOng 60, 75, 90 va 120
giay va

cho phép ghép ndi thic v&i nhau d€ ting thOi gian nay

4.3.3 B6 nhé EEPROM

MOt trong nhiing ti€n ich cUa cong nghé ghi 4m chip ISD’s la viéc Ung
dung b0 nh& khong mat d{t liéu d€ luu trlt thong bao khi mat ngudn dén
100 nim, thém vao d6 thi€t bi con cho phép ghi lai trén 100.000 14n

4.3.4 Giao ti€p v6i vi di€éu khi€n

Ngoai dac di€ém don gidn va dé xU dung ho ISD2500 con bao gbm tat ca
cac yéu

cau giao ti€p vGi cac Ung dung dung vi di€u khi€n. Cac dudng dia chi va
diéu khién c6 thé két ndi véi vi di€u khi€én d€ thuc hién mdt nhiém vu
xédc dinh

4.3.5 Lap trinh

Ho ISD2500 rat thich hgp véi cdc Ung dung chi ¢é chlic ning phit 1ai ,
trong d6 cdc thong di€p dugc tham chiu bdi c4c nit nhdn, cong tac hodc vi
di€u khi€én. MOi khi thong diép can thi€t dugc tao ra, mOt ban sao sé&
dudc phat ra mOt cach dé dang bang thiét bj 1ap trinh ISD

1sD2560/75/90/120
aomMOC 1 28 [ Voo
Al ]2 27 1 PR
OF ] 1e 3z ANaour  AAM2L3 26 L1 XCLK
= Sézi{‘;ﬂ&h A3MACT] 4 25 [ EOM
PO 3 30 5 AG
EOM O 4 o S MCREr  AAMALS 24 L1PD
¥CLK & 6 = MIC asMs 6 23 cCe
PR & 27 Oveea AbMEC] 7 22 [ OWF
Voo 7 24 /4 5P— .
NC | 8 ISD2560/75/90/120 25 I NC L8 21 [ AN OuT
NC o 9 gg:mc AR Y 20 [ AMNA N
ADMO | 10 — 5P+ AD
AlLMI 22 M1 Ve, —j1a 19 [ AGC
AZMZ 12 21 Bvasp A INC 1Y 16 [ MIC REF
ASMI =13 20 0 AUKIN VssD—] 12 17 £ MIC
BAMA 14 17 A7 W
ASIME |15 18 &= A8 A3 16 [ Vooa
AGiE 16 17 A7 P14 16 [ 57—
32PIN TSOP DIpSOIC

Hinh 5.23 SO d0 chan ISD2560/75/90/120
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4.4 Cau tao chan ra

Ngubn nudi (VCCA, VCCD)
PE gidm nhi€u , mach digital va analog trong ho ISD2500 diing céc bus
nguOn riéng biét, cic dién dp nay dugc dan ra cic chan khic nhau va nén
nOi dé€n ngudn nudi cang gan cang tOt. Thém vao d6 nén cich ly cic dién
4p nay v&i vO linh kién
GND (VSSA, VSSD)
Ho ISD2500 cé cdc dudng ndi dat digital va analog riéng biét. Cdc chan
nay nén nOi dén ngudn nudi qua cic dudng c6 tré khang thap riéng biét
Ngo vao POWER DOWN (PD)
Khi khong thu hodc phét 1ai , chan PD nén dugc dua 1én mUc cao d€
chuyé&n sang
ché& d6 cong sudt thap. Khi xdy ra tran, chan OVF xu0Ong thap, PD nén dua
1én cao d€ reset con trd dia chi v€ vi tri ghi-phat dau tién. Ngoai ra, & ché
d0 M6 chan PD con c¢6 chUc ning khic sé dudc trinh bay & phan sau
Ngo vao chOn chip (CE)
Hoat dOng ghi-phat dugc cho phép khi chan niay & mUc thap. Cdc ngd vio
dia chi vangd vao P/R dudc chOt tai canh xuOng cla CE. Chan nay con c6
chlc ning khic & ché d0 M6
Ngo vao PLAYBACK/RECORD (P/R )
Ngd vao nay dudc chOt bdi canh xudng cUa tin hi€u CE. MUc cao chon
ché dOphdt lai va mUc thap chon ché dd ghi. O ché d0 ghi cdc ngd vao
dia chi cung c8p dia chi bat ddu va qu4 trinh ghi ti€p tuc cho dén khi PD
hodc CE 1én mUc cao hodc xdy ra tran cé nghia 1a bd nhG di day. Khi két
thuc thao tic ghi béng PD hodc CE, m0t diém danh ddu (EOM) sé& dugc
luu tr(r tal dia chi hién hanh trong bd nhd. Trong qué trinh phét 1ai , c4c ngd
vao dia chi cung cap vi tri dau tién va thi€t bi s& phat1ai cho dén khi gdp
di€m danh dau. Thiét bj c6 th€ vugt qua di€m danh ddu trong mOt ché dd
hoat dOng hodc n€u CE dugc gilt @ mUc thdp trong ché dd dia chi.
END-OF-MESSAGE / RUN OUTPUT (EOM)
Piém danh dau dudgc tu dOng thém vao tal vi trf két thic cla mOi thong
diép khi ghi. Pi€ém nay van tOn tal cho dén khi mot thong di€p khic dugc
ghi d& 1én. Ngd ra EOM xuOng mUc thap trong mOt chu ky TEOM & cu6l
mOI thong diép.
Ngoai ra, ho ISD2500 c6 mOt mach do dién dap VCC bén trong d€ bdo ddm
tinh toan ven cUa thdng diép khi VCC gidm xulng 3,5 V. Trong triOng hop
nay, EOM xuOng mUc thap va thi€t bi chi dugc cho phép & ché do phat lai
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Khi thi€t bi dugc cdu hinh & ché d6 hoat ddng M6 (ché d0 nit nhan), chan
nay s& cho ra tin hi€u RUN tic dOng mUc cao cho biét thi€t bi dang ghi
hodc phét. Ng& ra nay c6 th€ di€u khi€n LED bdo thi€t bi dang hoat dOng
OVERFLOW OUTPUT (OVF)

Ngd ra niy xuOng mUc thap tal vi tri cudl clia b nhd bdo cho biét thi€t bi
da day vathong diép bi tran. Sau d6 ngd ra OVF ti€p theo sau ngd vao CE
cho dén khi xudt hiénPD dat 1ai thi€t bi. Chan nay c6 th€ dugc ndi thic
nhi€u ISD2500 1ai v&i nhau d€ tang thoI gian hoat ddng

MICROPHONE INPUT (MIC)

Ng6 vao nay dan tin hiéu vio mach tién khuéch dai trong chip, mach
AGC bén trong di€u chinh d0 10i cUa mach khuéch dai nay tU -15 dén 24
dB. Nén két nOi xoaychi€u chan nay v&i micro bén ngoai qua mOt tu dién
nOi tiép, gid tri cla tu k€t hop vGi dién trd ngd vao 10 KQ tal day sé xdc
dinh giGi han tan sO thap cla ISD2500

MICROPHONE REFERENCE INPUT (MIC REF)

Pay 1a ngd vao ddo cUa mach tién khué€ch dai c6 chlic ning triét nhiéu
hodc nén tinhiéu dOng pha khi k€t nGi mOt micro vi sai vGi thiét bi
AUTOMTIC GAIN CONTROL INPUT (AGC)

Ngd vao AGC diéu chinh d0 10i cUa mach tién khuéch dai trong khi
hoat dOng d€ busu bi€én dOng dién dp vio cla micro. Machj AGC cho phép
ghi toan thang dAl dOng Am thanh v&i dd bi€n dang thap nhat. ThoI gian
kich hoat dugc x4c dinh bAI hang s6 thol gian gilta nbi trd 5 KQ vdi tu
ngoai C2 nGi tU chan AGC xuOng masse analog VSSA. Thol gian “thoét ra”
dugc xdc dinh bdi di€n trd ngoai R2 n6i song song v&i tu C2 xubng
masse analog VSSA. Tri s& danh dinh 470 KQ va 4,7 uF thich hgp cho hau
hét cic trudng hop ANALOG OUTPUT (ANA OUT)

P4y 1a chan ra cUa mach tién khuéch dai , d0 10i dién 4p cla mach ti€n
khuéch dai dugc xic dinh b3l dién 4p tal chin AGC ANALOG INPUT
(ANA IN)

Tin hiéu tai chan nay dugc ghi vao chip. POi vGi cic ngd vio micro, chan
ANA OUT nén n0i ngang qua mOt tU ngoai d€n chan ANA IN. Gi4 tri tu
két hop vGi ndlI trd 3 KQ clangd ANA IN xdc dinh gidi han tan sO thap
cUa am thanh, né€u tin hi€u dua vao tU mOt ngudn khic v&i micro thi ¢ thé
lién lac truc ti€p thong qua mOt tu dién dén ngd viao ANA IN

EXTERNAL CLOCK INPUT (XCLK)

Tai ngd vao niay c6 mOt mach kéo xudng bén trong. HO ISD2500 dugc
ché tao v&i tan sO ndl c6é dung sai +1% gid tri trung tam. Sau d6 tan sO
duogc duy tri v&i bi€n dOng +2,25 % trén toan dal nhiét dO va di€n dp lam
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viéc. Xung déng hd bén trong c6 dung sai #5% trén toan dal nhi€t d0 va
dién 4p cong nghiép. D€ ting dd chinh xdc c6 thé kich xung dOng hd vao
chian XCLK theo bang sau

Thiét bi Tan so6 ldy mau | Tan s6 dong ho
1ISD2560 8 KHz 1024 KHz
1ISD2575 6.4 KHz 819,2 KHz
1ISD2590 5,3 KHz 682.7 KHz
|SD25120| 4 KHz 512 KHz

Hinh 5.24 Tan s6 18y mau va dOng ho ngoai
Tan sO dong hO dé nghi khong nén thay ddi bdi vi cac mach 10c da cd dinh.
Né€u khong dung nén ndi ngd vao XCLK xudng GND
SPEAKER OUTPUT (SP+/SP-)
Tat ca cac thi€t bi trong ho ISD2500 déu c6 tich hgp mach diéu khién loa
vi sai v@i cong sudt 50 mW 16 Q tUngd vao AUX IN (12,2 mW tU bd nhd)
Céc ngd ra loa dugc gilt @ mUc VSSA trong khi ghi va & trang théi gidm
ngudn, khdng dugc phép ghép song song cic ngd ra loa cla nhi€u thiét bj
ISD2500 v3i nhau d€ tranh lam hu thiét bi.
C6 thé€ dung ngd ra don (bao gdbm moOt tu lién lac gilta chan SP véi loa).
Céc ngd ra nay c6 thé dugc xU dung riéng biét v4i tin hiéu ra 1ay tU mOt
trong hai chan. X dung ngd ra vi sai s€ ting cong sudt ra 1én 4 1an.
Luu y : Khong dugc ndi dat hodc dua tin hiéu di€u khi€én vio ngd ra
khong dung
AUXILIARY INPUT (AUX IN)

Ng& vao nay dugc da hop ngang qua mach khuéch dai ra va cic
chan ra loa khi CE & mUc cao, P/R 3 mUc cao hodc thi€t bi x3y ra tran khi
phét 1ai . Trong truOng hgp nOi thic nhi€u ISD2500, chan AUX IN dugc
ding d€ nbi tin hi€u phat 1ai tUr thi€t bi theo sau v&i ngd ra loa cUa thiét
bi phia trudc. PE gidm nhi€u khong nén di€u khi€n ngd nay trong khi b
nh& dang hoat dOng
ADDRESS/MODE INPUTS (AX/MX)

Céc ngd nay c6 hai chlc ning phu thuGc vao mUc logic cUa hai bit
dia chi cao (A8 va A9). Néu mOt trong hai bit nay & mUc thap thi tat ca cic
ngd viao la dia chi va dugc dung 1am dia chi bat dau cho chu ky ghi hodc
phat hién hanh. C4c chan nay chi 12 ngd vao, cdc dia chi vao dugc chot tal
canh xudng clia CE

Né€u cd 2 bit A8 va A9 déu & mUc cao cic ngd ADDRESS/MODE c6
chlc ning 14 cic bit chon ch€ d0 dudc trinh bay trong bang cic ché dd
hoat d0ng. C6 6 ché dd hoat dOng (MO...M6), va cé thé hoat ddng clng
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lic nhi€u ché d6. Ché dd hoat ddng dugc 1dy mau tal mOI canh xubng
cla CE. Do d6, cdc ch€ dd hoat dOng va dia chi truc ti€p loal trlf 1an nhau.
4.5 Cac ché dd hoat ddng

Ho ISD2500 dugc thi€t k€ vGi mot s6 ché dd hoat dOng cai san
vGi chUc ning tOI da v&i s Iugng linh ki€n thém vao it nhat. Cdc ché d0
hoat ddng xUr dung céc chan dia chi trén thi€t bi ISD2500 nhung ving dia
chi hgp 1é dugc 4nh xa ra bén ngoai. Khi hai bit A8 va A9 & mUc cao, céc
bit dia chi con 1ai dugc xem 13 mode bit. Do d6 cic ch€é d6 hoat dOng va
cdc dia chi truc ti€p khong tuong thich va khong th€ dugc ding dOng thoi
v@i nhau.

C6 hai luu y quan trong khi 4p dung cdc ch€ d0 hoat dOng. Th( nhat,
tat cd cacthao tic déu bat dau tai dia chi 0 d6 12 vi trf bat ddu cla vung dia
chi trong ISD2500, cdc thao tic ti€p theo c6 thé dugc bat dau tal cic dia chi
khdc tiy theo ch€ d0 hoat dOng da chon. Ngoai ra, con trd dia chi dugc
reset v€ 0 khi thi€t bi chuyén tU thu sang phat 1ai , phat 1ai sang thu (ngoai
trlr ch€ d0 M6) hoac khi thuc hién chu kY gidm ngun.

Th( hai, cic ch€ d0 hoat dOng dudgc thuc hi€n khi chan CE xulng
th&p va 2 bitMSB 1én mUc cao. Ch€ dd nay van con hiéu luc cho dén khi
CE xuOng thap 1an n(ra. Lic nay cic gid tri address/modes hi€én hanh dugc
18y m&u va thuc thi.

Chédé  Chirc nang ('ng dung Két hop voi !
MO Bé qua théng diép  Téinhanh qua théng diép M4, M5, M6
M1 Xéa ddu EOM Dinh d4u EOM tai vi tri két thac M3, M4, M5, M6
théng diép cudi cung
M2 Khéng dung Du tror
M3 Lap Tiép tuc phét lai tir dia chi 0 M1, M5, M6
M4 Dinh dia chi lién Thu/phat nhiéu théng diép lién MO, M1, M5
tiép nhau tiép nhau
M5 CE tacdong mge  Tam dirng théng diép MO, M1, M3, M4
M6 Diéu khién bang Giao tiép vai thiét bi don gian MO, M1, M3
nat nhan

4.6 Mo ta cac ché dd hoat ddng

Céc ché d6 hoat dOng c6 th€ duoc 4p dung két hop vGi vi di€u
khi€n d€ thuc hién yéu cdu cla hé thOng.
MO — B qua thong dié€p

Ché d6 nay cho phép ngudi dung bd qua céc thong di€p ma khong
can biét dia chi vat Iy thuc clla mOi thong di€ép. mOi khi CE xulng thdp
con tr® dia chi ndi sé t&i nhanh dén thong di€p k€ ti€p. Chi nén ding ché
d0 nay khi phat1ai va c6 thé két hgp vdi M4
M1 — X6a ddu EOM
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Ché& d0 nay cho phép ghép cic thong di€p duogc thu lién ti€p thanh mot
thong di€p don véi mOt ddu EOM tai vi tri k€t thic thong diép cudi ciing.
Va chuGi thong diép da ghi duoc phat 1ai nhu mot thong diép don 1€

M2 — Khong dung

Khi chon ché d6 hoat ddng, chan M2 nén & mUc thap

M3 - Lap

Tu dOng phét 1ai lién tuc mot théng diép tU dia chi bat dau cla b nhd.
MOt thong di€p c6 thé phU day bd nhd va duoc 1dp 1ai tU ddu dén cuOi
ma OVF khong xudng mUc thap

M4 — Dinh dia chi lién ti€p

Khi hoat dOng binh thudng, con trd dia chi sé& reset khi thong di€p dugc
phat 1ai dén di€m danh ddu EOM, Ché d6 M4 ngin con trd dia chi bi reset
tai EOM va cho phép phit 1ai lién ti€p cic thong diép.

M5 - CE tiac dbng mUc

Ché d6 mdc dinh cla ISD2500 1a chan CE tidc dOng canh khi phat va tic
dOng mUc khi thu. Ché d6 M5 s& chuyén chan CE sang tic ddng mUc khi
phat.

Pi€u nay ddc biét hltu dung khi mubn két thiic qué trinh phat lai
bang tin hiéu CE O ché dd nay, chu kY phét dudc bat ddu khi CE xulng
thap tai vi trf bat dau cla bd nhd. Chu ky phit ti€p tuc khi CE van con &
mUc thap va 1ap tlc chdm dit khi CE 1énmUc cao. MOt mUc thap méi cla
CE sé& khdi dOng lai thong diép tUr vi trf bat dau trlr khiM4 ciing & mUc
cao.

M6 — Ché d0 nit nhén

Ho ISD2500 dugc cau hinh lam viéc & ché d6 niit nhan trong cic
Ung dung gi4 ré va yéu cau sO 1ugng linh kién ngoai tOi thi€u. Ché d6 nay
dugc chon khi hai bit MSB &mUc cao va chan M6 ciing phdi & mUc cao.
Thié€t bi ludn tr& vé trang thai gidm nguln taivi tri k&t thic chu ky ghi
cling nhu phat sau khi CE 1én mUc cao

Khi 1am viéc & ché d0 nay chlc ning mOt sO chan trén thi€t bi c6
thay d6i Chan ChUc ning thay d6i & ch€ d0 nit nhan
CE Nit nhan start/pause (tdc dOng canh xudng)

PD Niit nhan stop/reset (tdc dOng canh 1én)

EOM MUc cao bao hoat dOng

Hinh 5.26 Chan c6 chlc niing thay d6i & ch€ d0 nit nhan

CE (start/pause)

Trong ché d0 niit nhan, CE hoat dOng nhu mot tin hi€u tic ddng tai suOn
xuOng, n€u khong c6 mOt thao tdc nao dang dugc thuc thi, sudn xulng tai
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chin nay s& khd&idOng chu ky ghi hodc phét tuy thuGc vao mUc dién 4p tai
chan P/R . M0t xung ti€p theosau trudc khi d€n vi tri két thiic thong diép
trong khi phat hodc xdy ra tran s€ 1am cho thi€tbi tam ding. BO dém dia
chi khong reset vi mOt xung CE ti€p theo khic s€ 1am thi€t biti€p tuc hoat
dbng tU vi tri da dung

PD (stop/reset)

Trong ch& d0 nit nhan, PD hoat ddng nhu mOt tin hi€u stop/reset tic dOng
tai suonlén. Trong khi dang thuc thi chu ky phat hodc ghi va xdy ra suGn
1én tai PD, chu ky hi€nhanh s& ch@m dUt va con trd dia chi reset vé dia chi
0 12 vi tri bat ddu cla bd nhéEOM (RUN)

Trong ch& d0 nit nhan, EOM 1a tin hi€u bdo hoat dOng tich cuc mUc cao,
né6 c6 thédugc dung d€ di€u khi€n LED hodc mOt thi€t bi bén ngoai khac.
Chan nay & mUc cao khighi ciing nhu khi phat

Qua trinh thu trong ch€ dd niit nhan

1. Chan PD xu0Ong thap, ludn phai c6 mOt dién tré kéo xudng

2. Chan P/R xulng thap

3. Qud trinh thu bat dau khi xudt hién suon xudng tai chan CE, chdin EOM
Ién

mUc cao b4o cho biét thi€t bi dang hoat dOng

4. Qua trinh thu tam dUng khi xudt hién su0n xubng tai CE, lic nay EOM
tré vé mUc thap, con trd dia chi ndi khong bi x6a nhung mOt ddu EOM
dugc ghi vao bd nhd tai di€m cudi cla thdng di€p. C6 thé dua chan P/R
1én mUc cao tai thOi di€m nay. MOt xung CE ti€p theo s& khGi dOng qua
trinh phét tai dia chi 0.

5. Khi xdy ra suOn am, chu kY thu kh3i dOng tai dia chi k& ti€p sau khi dat
dau

EOM trudc d6. Ngd ra EOM trd 1én mUc cao

Luu ¥ : N€u chan ché d6 M1 ciing & mUc cao thi di€m EOM vira dudc ghi
truGc d6 sé bi x6a va qud trinh thu bat dau tai dia chi d6

6. Khi chdm dUt qud trinh ghi, su®n am CE culi cling s& két thic chu ky
ghi cudi ciing d€ 1ai mOt ddu EOM tai cudi thong di€p. Ciing c¢6 th€ cham
d(t qué trinh ghi bang mUc cao tai PD va ciing s€& dé€ lai ddu EOM

Qua trinh phat trong ch€ d0 niit nhan

1. Ha PD xudng mUc thap

2. Dua chan P/R 1én mUc cao

3. Qud trinh phat bat dau khi xay ra suOn 4m tai CE. Ng& ra EOM 1én mUc
cao bdo thi€t bi dang hoat dOng
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4. Né€u xudt hién sudn xulng tai CE hodc gdp mét ddu EOM trong khi
dang hoat dOng, thi€t bi s& tam dUng, con trd dia chi ndi khong bi x6a va
EOM tré vé mUc thap, trong lic nay cé th€ thay d6i P/R . Chu kY thu ké
ti€p s& khong reset con tro dia chi va s& bat ddu khi chu ky phat két thic
5. Néu lai xudt hién suOn am tai CE, chu ky phdt khéi dOng tUr noi tam
dUng va EOM 1én mUc cao bdo dang hoat dOng
6. Qud trinh phét ti€p tuc nhu trong budc 4 va 5 cho dén khi xay ra tran
hodc sudn 1én tai PD
7. Khi xudt hi€n tran, mUc thdp CE sé& reset con tr® dia chi va khéi dOng
chu kY phat tU vi trf ban dau. Sau mOt xung PD thiét bj sé& reset vé€ dia chi
0.
Luu y : Ché d0 nit nhan c6 thé két hgp vdi céac ché dd MO, M1 va M3
4.6 Chat luong Am thanh
San pham ISD 1a hé ghi phat 4m thanh don chip c6 chat lugng rat cao. DE
bdo ddm 4am thanh phdt 1ai dat chat lugng cao nhat di€m quan trong 1a
vi€c thuc hi€n thi€t k& thuc t€ trén mach di€n va ngudn nudi nhu trinh bay
3 phan sau
4.7 Tuong thich véi ISD1000A
Ho ISD2500 dugc thi€t k€ tuong thich thuan v4i ho ISD1000A. Khi thiét
k€ vGi 1SD2500 nén 1uu ¥ céc khic biét sau day
Dia chi

Céc thiét bi ISD2560/75/90/120 ¢6 480K 6 nh6 dugc thiét k& cho 60
gidy ghi 4m vGi tOc d0 18y mau 8 KHz tudng duong 4 1an kha ning cla
ho ISD1000A. Hai chan dia chi b0 sung dugc thém vao d€ cho phép do
phan gidi dia chi giOng nhau. Khong gian dia chi clla moOi thi€t bi dugc chia
thanh 600 vi trf v&i dia chi hgp 1& tUr 00h dén 257h. MOt s6 dia chi cao hon
duogc dnh xa vao trong cic ché d6 hoat ddng. Tat ca céc dia chi khic khong
hop 1€ Tran
Ho ISD1000A két hgp hai chlc ning vao chan EOM d6 1a : Bdo EOM va
bao tran. HQO ISD2500 tich biét hai chlc ning nay. Chan 25 (vO PDIP) la
EOM nhung chi 12 ngd ra bao EOM, chan 22 (vO PDIP) 1a OVF chi tao
suOn xudng khi thi€t bi dat dén vi tri cudi b0 nhd hodc b0 nhd day. Su
khéc biét nay cho phép dé dang bo qua thong di€p va kha ning dinh dia chi
vUOt qua gidi han cUa thi€t bi. Pi€u nay ciing c6 nghia 1a ché d0 hoat
dOng M2 ¢6 trong ISD1000A nhung khdng c6 trong ISD2500
Ché d0 nit nhan
Ho ISD2500 c6 mOt ché d6 hoat dOng bl sung goi 13 ché dd nit nhan, ché
d0 nay cung cdp moOt giao ti€p cho phép Iua chon dén chlc ning thu va
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phat cUa thi€t bi. C4c chan CE va PD dudc dinh nghia 1ai nhu c4c nit nhan
tac dOng canh. MOt xung tai CE khéi dOng mOt chu trinh va n€u dugc kich
lai 1an nUa s€ tam dung chu trinh hi€n hanh ma khong x6a con trd dia chi
(chUc ning start va pause). PD k&t thiic mOt chu trinh hi€n hanh bat ky va
x6a con trO dia chi vé& vj tri bat du cla ving thdng di€p (chlc ning stop va
reset), thém viao d6 mlc cao cla EOM dung d€ bdo trang thdi hoat dOng
bang cdch diéu khién mOt LED. Khong cho phép nbi ti€p cic thi€t bi &
ché d0 nit nhan.

Ché do 15p

Ho ISD2500 c6 thé 1dp mot thong dié€p chi€m hét viing bo nhé

4.8 Gidn do thoi gian
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_ : Fi logr ———— —
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Hinh 5.27 Chu kY thu
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PR }/ \\ Dor't Core
Teeio Tron | i Trpg t Tere
FD Dan't Come I
AD-A® Don't Coe % >< Dor't Care

| Taer
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- A

EOM
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Hinh 5.28 Chu kY phit
4.9 Ung dung
4.9.1 SO d6 ting dung I1SD2560/75/90/120

Bwéc Ct]l.'r-:: né1ng ' Thuwe hién
1 Cép ngudn va chon ché do ghi/phat (1) PD = LOW, (2) PR =
’ theo yéu cau
2 Thiet [ap dia chi thdng diép Thigt 1ap cac dia chi A0 — A9
8 Bt dau phat PR = HIGH, CE = canh
o xudng
3B Bat dau ghi PIR =LOW, CE =LOW
ISD2560/75/90/120 =
1] a0 Vocp |28 . —J-_
Moo ""'ﬂj_ = Wes |16 - _L 1 |
= A a2 L.I'i? J.. _22
1| aa Vaen |12 ’::E‘ ‘:TI:.- T "
ot % ‘ 3 PR o S
CHIP ENABLE 100 kL2 P J_
- A5
—o o P oms P4 14 =
POWER DOWN | s [Q
O-..G 12 i’: m:: 41:_ spl::;lm
—= fae 1 e
23 a ANA QUT 7 G, 1 K j—ﬂ,'l_ur
PLAYBACK/RECORD | o
O ) i MIC REF |18 [Norel
—-_.—_O E ;‘:ﬂ e oo ) -::,__L
= J__i XCLK ' o

Hinh 5.29 SO d0 cO ban
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4A Kzfat thuc phat lai Tw ddng
4B Két thuc ghi PD hoic & = HIGH

Hinh 5.30 Cac birée thire hién so db tng dung ¢ ban

Linh Kién Nhiém vu Ghi chu

R1 Loc nguén nudi micro Gidm nhiéu nguén

R2 Tao hang sb thoi gian Dt thei gian thoat cho AGC

R3, R5 Phéan cwc micro Cép dién cho micro

R4 Gidi han Han dong

R6 Gi&i han Giam dién ap dé& franh bién
dang khi nguén nudi cao

C1,C5 Cach ly DC micro Xac dinh tan s thap va ti sb
nén déng pha

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

C3 Gidi han tan sb thap Cung cap cuc bé sung cho tan
s6 thap

c4 Cach ly nguén nudi micro Gidm nhiéu ngudn nudi

C6, C7,C8 Tu nguén Loc ngudn nudi

Giadi thich

Trong sO d0 khOi mach Ung dung vi di€u khi€n 4p dung ché d0d nit nhan
va nhac théng di€p. Vi di€u khi€n 12 loai 16 chan cé dU cic chan port cho
nit nhan, mOt LED va ISD2500. Phan mém cé thé dugc viét cho 3 nit :
MOt trong hai cho play va record, mOt chOn thong diép.

Chi y : Khong nén ghép truc ti€p cic duOng dia chi ISD v&i bus cla vi
di€u khi€n ma nén chOt cac dudng nay bén ngoai

4.9.2 SO dd Ung dung giao ti€p voi vi di€éu khi€n

e

e v

n

MCEBHCTOSKIA QRECORZ Qo PLAY (o Mic# "
—1 951 FBEOD b |5D2560/75/90/120
_ losco PE1 I lan Veen 22
2 1A Wees 12
S T PAL Ry g 3 | an
1= . TB0) : 1z
AR P A3 Vas
PAzZ & | ad Vaan |12
Uy PAd & | a5
v PAd Ll Y3 se4 [ 14
PAS 8 |ay U, sp— |15
S R YA PAG ? a8 AN | T
Pz 10 | ag ANAIN |
23 | TE A, ot 21
24 [T
27 |pR MIC REF |12
2 | Eom Mic |
22 1o
26 | ¥CLK [f=Tel A
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Hinh 5.30 Giao ti€p v&i vi di€u khién

Figure 6: 1SD2500 Application Example—Push-Button

18D2560/75/90/120 -
1_ A Voo _79 .
Ve Vo "ML :::: :]2 Voo 1% CIIE':_,:-E_'I— %g] " J_gzsp'—
— 1 s veeo 12 = =
s__-l_uufﬁ g'ﬁmm vee :::: ; sgh, 3_L ' ' I
— 7| s spy L1d = L51
START/PAUSE A7 e |15 [ﬂ
5.5-5 f - AN _ I!li::lil
STOP/RESET = ANAIN hm
23 E 51 1 Kl 01 uF
o] o ANS OUT _}\/\/\/\__I_
o 21 | pm wmiC REF |18 (otal
o 2| zom Mic |12
PLAYBACK/RECORD |
= f HCLK acc |1
0k g2 .
Hinh 5.31 SO d0 niit nhdn
Bwéc Chirc nang Thwe hién
1 Chon che dd ghi/phat pfﬁ = theo yéu cau
2A Bél d‘?” phat P/R =HIGH, CE = canh xudng
2B Bat dau ghi P/R =LOW, CE = canh xuéng
3 Tam dieng ghi hodc phat CE = canh xuéng
4A Két thac phat Ty déng khi dén EOM hoac PD = canh Ién
4B Két thac ghi PD = canh Ién
Hinh 5.34 Cac b thiee hién véi so' dd ndt nhan
Linh kién Nhiém vu ) Ghi cha
R2 Xac dinh hang s6 thoi gian  Thiét lap thoi gian thoat cho AGC _
R4 bién tr& gidi han ndi tiép Gidm murc dé tranh bién dang khi nguén
nudi cao
R6, R7 Bién tré kéo lén va kéo Xac dinh trang thai tinh & ngé vao
xuong )
C1.C4,CS Tungudn Loc ngudn nudi
C2 Hang s6 thoéi  gian Thiét lap thoi gian nhap/thoat cho AGC
nhap/thoat ) ] ) ) )
C3 Tu gi&i han tan thap Cung cap cuc bo sung cho giéi han tan

s6 thap
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Ky hiéu DPac tinh Min Typ Max Donvi Diéukién
Tee Bé rong CE (start/pause) 300 NS00
Tser Théi  gian  thiét  lap 300 nsec
control/address
Teup Tri hoan mé ngudn
1ISD2560 25 msec
ISD2575 31,25 msec
1ISD2590 37,25 msec
_ ISD25120 50,0 msec
Tep EErc}ng PD (stop/reset) 300 nsec
Trun CE dén EOM HIGH 25 400  nsec
Trause E dén EOM LOW 50 400 nsec
Tos Théoi gian doi CE
85 135 msec
1SD2575
4.9.3 Gian do thoi gian so do nit nhan
Start Pause Shart Stop
CE —=f Toe|+— —= Tex —= T
[StariPouse] “\_J%? \@V ™ -
Togp —= Tegr —9 Tegr
s ) )
PD Togr = I —= Ti "I— Tegy _"l
[Hop/Reset) A -1 —
- Tspy —a !
AD-A% i
MIC ANAIN ———— iy e /M st M
o H TR’J‘I—PJ;* — ] \t*— Toapse W
EOM S E— : N S
(R ! t— Tpg— le— Ty —o= -T—h-:
P Tes™ ‘-.r_ b

Hinh 5.32 Ché d0 ghi




Start Pause Shart Stop
CE — > Tex == — T
(StartPause| N > R 7 “ o
== Tagr == e Ty = Ty
PR X
PD : T = —"'/_P_D\F— [E53)
[StopiResef| A
- oy —m
Y T
aay X !
_ 0
ity . A A L Y
OVF : i
i Truey —] — | — Traus ‘\._%//
EOM | o VAN s
[Fun - ] T T P
v T |"‘_ i et I |<—— T |
Hetes 1 im0 14.51 871 18]

Hinh 5.33 Ché do phit lai
1. A9, A8 va A6 =1 & ché d0 nit nhan
2. Trudc tién khdi dOng tai canh xudng CE
3. Thié€t bi bat ddu hoat ddng sau thdi gian TPUD
4. CE phai & mUc cao trong khodng th0Oi gian TDB truéc khi nhan ra canh
xudng khéc cUa CE d€ tam dUng
5. ChUc ning tam dUng dugc thuc thi tai canh xudng th( hai cla CE va tai
mOi xung chan
6. MOt 1an nUra CE phai & mUc cao trong khodng thdi gian TDB trudc khi
ti€p nhan suOn xudng khic cla CE d€ khdi dOng lai hoat dOng. Thiét bj
khong gidm ngudn cho dén khi CE & mUc cao trong thdi gian TDB
7. ChUrc ning dugc hoi phuc tai suOng xulng th(t ba cla CE va tai moOi
xung 1é
8. Tai thoi di€m bat ky mOt mUc cao tai PD s& két thiic chlfc ning hién
hanh, x6a b0 (;Ié'm dia chi va gidm nguon cho thiét bi
BAI TAP TONG KET
Bai 1: MOt khuéch dai thudt todn c6 hé s6 khuéch dai mach hé Ao
= 80 dB va dién 4p ra tOi da Uamax = + 12 V, Pién 4p vao phai 1a bao
nhiéu d€ dién 4p ra dat cuc dai ?

Giai
Ua Ua  Ac Ua i) Ua
Ac=20lg—;lg—=—;—=qp2;Ue =
9090 " 2000 10T TR
10%
12V 12V
UE=—50=—4=1,2mV

105 10
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Bai tap 2:
Thié€t k€ mach 6n dp DC c6 dinh ding LM309 v6i Vo=10V, 1A
vaVi=15V

Ul
LM303
aa ) S— ) o Be— o tVo
GMO
::Cl
8,22 uF
GND

GND

Giai

Vilo =1 A nén chon LM309 vo TO-3. Do Vo = 10 V nén dién 4p roi
trén R1 va R2 bang nhau nhung dong chdy qua chiing khic nhau. Dong qua
R1 va R2 phdi 16n hon 10 mA d€ dU cung cdp dong tinh IQ cho LM309

(khodng 5,2 mA). Chon IR2 = 20 mA, ta c6:

_Ve-5V 5V

= =2500
|rz 20 mA

Rz

Ri= 2V _ >V _ 3380
lrz =1l 20mMA =52 mA

Theo s tay k¥ thudt thi su thay dGi dong tinh IQ t6i da 1a 0,8 mA va dong
IQ c6 th€ cao dén 10 mA. Nhu vy, gid tri thay dGi tOi da khi thay thé IC 1a
5,6 mA, do IQ thay dGi nén c6 th€ giy nén bi€n thién dién 4p ra bang
AIQ(R1/R2) = 0,8 V, d€ khac phuc c6 th€ ding mOt bién trd trong cau
phan 4p RIR2 d€ di€u chinh ding 10 V, tri s6 bién trd vao khodng 0,8
V/IQ hay 150 Q

Cong sudt r0i 16n nhat trén LM309 tuong Ung v&i dong tdi 16n nhat

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

Do d6 can phai gidi nhi€t cho IC
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Bai tap 3:
Tinh chon tri sO céc linh kién trong mach 6n dp 5V, 10 A
Q- a1
+UI R2 ZNZ23985
o+ Y A . U0
! 1 3 - 1l
(o3} LM369
[ —Hu wpPE—
GND
Tt i Tc2
B,33 uF 8,1 uF
GND

Pau tién phdi chon Q1 sao cho c6 thé& chju dugc cong suat tiéu tan khi ngd
ra ngan mach

PD = Vilomax =15 V.10 A=150 W

Chon transistor ¢6 cdng sudt 200 W, dong Tomax cla LM309 tai Vi — Vo =
10 V d6i v6i loai vé TO-3 vao khodng 1 A, transistor phdi c6 hé sO = 15
tai[C=10 A

T6ém tat thong sO cla Q1

VCE=20V;Icmax =15 A

VBE (tai IC=10A)=09 V; PD=200W;b=15 @ IC=10 A

lsat = lomax/Pp = 10 A/ 15 = 0,67 A

R‘ _ VBEC‘ - VBEC}‘

loizoe; — Isar IR

10(309) 1a dong ra tUr 309 dugc chon 16n hon IBQ1 dé€ bu dugc sai sO
do linh kién vi VBE cla Q1. N€u cdc sai sO nay 1a 20% thi Io(309) =
1,2 1BQ1 vall =0,2 IBQI, suy ra:
R1 =VBEQI1/(0,2.139;) =0,9 V/ 134 mA = 6,7 Q)
Néu dién 4p dan clla Q212 0,3 V, thi:
R2 = Vg2 / Lomax = 0,3 V/ 10 A = 0,03 QO
Q2 dugc chon sao cho ICQ2 > IBQ1 va tiéu tdn cong sudt tOi da la:
Poay = Vi I = 15 V. 0,67 A= 10 W
Gid tri tu ngd ra
C=Q/V =1tV
Vi : V : Bién thién di€n 4p cho phép
I: Dong tai tOi da
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T : ThOi gian chuyén mach d6i v&i tdi logic 1a tr + tf, ding tu khodng
10 uF d6i véi ho TTL.

Bai tdp 4: Thiét ké bd nap accu

C6 nhi€u phuong phdp d€ nap lai cdc accu acid-chi, mOt sO s€ lam

cho accu 1am viéc lai nhung khong 1am cho accu tr& v€ trang thdi ban dau,
d€ bdo ddm cho accu dugc nap day du va dat dugc tuli tho tOi da can
phdi chon kY thuat nap thich hop.
Trang thdi cUa accu dugc xdc dinh bang ti trong dung dich dién gidi. Ti
trong 1,280 (do bang hidro k&) cho bi€t accu da dugc nap day. Khi do
dugc 1,250 hodc 16n hon 1a t6t. MOt accu khi x& hét ¢é ti trong 1a 1,150
hodc thap hon.

Sau day trinh mOt thiét k& b6 nap accu dua vao dién dp nap 1a 2,4 V
cho m6i ngidn. Mach nap cung cap 14,4 V cho accu c6 6 ngin vi tOc dO
bang 2 18n tan s6 dién 4p 1uGi. Thiét k€ nay c6 khd ning gidi han dong
d€ bdo vé& b0 nap, trong khi d6 gidi han tdc d0 nap d€ ngin su phd hdng
cdc accu xa@ dién. Dong nap t6i da thuOng bang % dung Iugng Ah cla
accu. VD v&i 1 accu c6 dung lugng 44 Ah thi dong nap t6idala 11 A

Néu tdi can dong nap 16n hon gidi han 11 A thi mach sé vao ché
d0 han dong. Bién d0 cUa cic xung nap dugc di€u khi€n d€ duy tri dong
nap dinh tGi dala 11 A (trung binh 12 8 A). Mach nap gbm c6 4 phan chinh:
e Chinh 1uu
 On ap
* Gi6i han dong
* Phén tU di€u khi€n
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D1

el
=1
RE
Z2e8
Ui .
£ a1
GND © TIPS42
0z |:2|:
= R3
TL431 £— ] ReL
1K
[]3,227
Rl
11, K |+
UBATT
Zl —— @-15U
TL431 4 ——
[]F?Z
2, 5K
GND

Phan chinh luu

La loai chinh lUu toan s6ng dung bi€n 4p c6 diém gilta (hinh 4.38) dat dugc
hiéu

sudt tOi da v&i sO linh ki€n t0i thi€u, yéu cau di€n dp ddnh thling VR cla
diode la:

VR > 2. Vingesp @inmy— VF

Vi >2.20.1,414-1=56V

Ui

GND
D2

Bt

Thié€t k& nay dudgc chon gidi han dong 11 A, vi vay nén dung chinh Iuu c6
dong dinh mUc khodng 25 A d€ c6 thé lam viéc v6i dong tdi da v&i bat
c(r @0t bi€n dong nao, chon diode IN1184 c6 thong s6 35 A, 100 V

Phan On 4p
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Phan On 4p bao gbm céc linh kién sau: Z1, Q1, R1, R2 va RB Z1 1a 6n 4p
song song TL431, d6éng vai trd 1a phan t& di€u khi€n. QI 1a transistor
chuyén ti€p, va R1, R2 do dién dp ra dua hoi ti€p vé Z1, R1 va R2 duoc
chon sao cho di€n dp & chan REF cla TL431 so v&i dat1a 2,5 V Ung véi
dién 4p ra mong mudn. Pién

4p G chan REF dugc dua vao khuéch dai sai biét cla TL431 va so sdnh
vGi chudn 2,5V & bén trong.

HE
246
L
Gl
wl TIP&42
(=} |
£ 1
_L*FEIE —
2, 5U o RCL
I . )
I
I
I
I
L GHND
.
|
I
yg | =——=lbatt

Khi di€n 4p hoi ti€p vé chan REF nhd hon chudn 2,5 V & bén trong
thi tOng trd gilta anode v&i cathode cla TL431 cao lam gidm dong ré qua
TL431, dong cUc nén Q1 ting 1én va lam ting di€n 4p ra.

Khi dién 4p hOi ti€p 16n hon chudn 2,5 V thi t6ng tr& cla TL431 gidm ,
dong cuc nén Q1 gidm va di€n 4p ra cling gidm .

Do dién 4p hoi ti€p dugc do tU ngd ra, TL431 sé b0 chinh cho bat cl
nh(ng thay dGi nao trong sut 4p nén-phat cla Q1 hay sut 4p trén RCL tai
céc dong dién kh4ic nhau.

Phan giGi han dong

Phan nay bao gbm: Z2, Q1 va R,
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RE f]
a1
TIP&42
22
TL431 457
| UREF RCL
| ~
| Ic

Gia tri cUa dién trd gidi han dong RCL dugc chon sao cho sut 4p qua nd 1a
2,5 Vtai dong gidi han mong muln. Sut dp trén RCL dugc do bang On 4p
song song Z2 (TL431).

Khi dong di€n ra nh® hon dong gidi han, VREF < 2,5 V va Z2 c6 tdng trd
cao khong anh hudng dén hoat dOng cla QI.

Khi dong di€n ra dat dén t0i da lic nay VREF = 2,5 V va tOng trd clia Z2
gidm , lam gidm dong cUc n€én Q1 va lam gidi han dong dién ra. DUGi
di€u kién nay Z2 diéu khié€n transistor Q1 va duy tri mOt dong di€n khong
d6i ngay cd khi ngan mach. R3 dugc thém vao d€ bdo vé Z2 khi RCL hé
mach.

Phan t( diéu khién

Phan tU di€u khi€n 12 mOt transistor cong sudt Darlington dugc di€u khién
bdi Z1 hodc Z2 tuy theo trang thdi accu dang nap.

DPadc tinh cla QI quan trong cho viéc xdc dinh thi€t k€ mach va lua chon
bi€n 4p nguln.
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- o1

2l TIPS42Z
- 2

'EHEI [
L

] RCL

:l IQHL

=1

T

Céc gid tri R1 va R2 dat m{c dién dp ra G 2,4 V cho mOi ngin accu hay 14,4
V cho accu 6 ngin. PE bdo ddm Z1 hoat dOng tOt nén chon dong chdy qua
R1vaR21a1l mA.Do do:

14,4 %
TmA

L
GHD

Ri+Rz=

=14,4KQ

Re=22Y _ 15K
TmA
Ri=144KO-25KO=11,9K2
D€ d€ di€u chinh c6 th€ ding bién trd 20 KQ thay cho R1. Viéc gidi han
dong bat dau khi c6 sut 4p 2,5 V trén RCL tai gidi han dong mong muln,
d0i v&i accu 44 Ah, dong nap tdi dala 11 A. Do dé:
ReL = ﬂ =0,227Q
1A
Sau khi chon Q1, c6 thé tinh dugc dién tr3 cuc nén RB. Theo s0 tay, thong
s6 clla TIP642 nhu sau:
hre v @ 11 A 1a 500
Vee=2V; Vge=1,6 V
Puax = 160 W @ 400C
Iz = 22 mA tai dong cUc thu dinh 1a 11 A
Tinh Ry trong truOng hgp xau nhat (ngan mach), khi dé:
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_ Vi—Veer —Vegay _ 27,28-25-1,6
T lman+lz  0,022+0412
Trong khi d6 RB ciing phai d0 nhd d€ khong 1am gidi han dong cuc
nén cla Q1 tai dong nap ICHG = 8 A va RB ciing phdi dU 16n d€ gié han
dong khi bi ngdn mach. Gi4 tri nay phdi nhd hon téng gilta dong cuc nén
Q1 v6i dong cuc dai qua Z2.
Rs = Vi—14 4V -2 5V = Vega1 _ 2r28-144-25-1,6 _ 548,70
lcna/hre@a) /500

Gi4 tri Rg trong khodng nay dU d€ 14i Q1 v&i dong nap Ieng = 8 A,
tuy nhién van cho phép di€u khi€n toan bd Q1 bang Z2 trong truOng hgp
ngdn mach. RB dugc chon 12 200 Q

Rs =1630Q
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