TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gigo trinh nén cac ngudn thong tin c6 thé duoc phép
dung nguyén ban hoic trich ding cho cac myc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hodc st dung voi muyc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Mach Pién Tir Nang Cao 12 mot trong nhitng mo dun co so ciia nghé Dién tir
dan dung dugc bién soan dua theo chuong trinh khung da xay dung va ban hanh nam
2017 cua truong Cao dang nghé Can Tho danh cho nghé Pién tir dan dung hé Cao
dang.

Giéo trinh dugc bién soan lam tai li¢u hoc tap, gidang day nén gido trinh da duogc
xay dung & mic d6 don gian va dé hiéu, trong mdi bai hoc déu co thi du va bai tap
twong tmg dé ap dung va lam sang t6 phan 1y thuyét.

Khi bién soan, nhém bién soan da dua trén kinh nghiém thuc té giang day, tham
khao dong nghiép, tham khao cac gido trinh hién c6 va cap nhat nhiing kién thire moi
c6 lién quan dé phu hop véi noi dung chuong trinh dao tao va phu hop vo1 muyc tiéu
dao tao, ndi dung dugc bién soan gin v6i nhu cau thuc té.

Noi dung gigo trinh dugc bién soan véi dung luong thoi gian dao tao 60 gid gdm co:

Bai 1 MD14-01: Mach thuat toan

Bai 2 MbP14-02: Mach tao dién 4p ra c6 cuyc tinh thay doi

Bai 3 MP14-03: Mach chuyén d6i tré khang

Bai 4 MD14-04: Mach tich phan-vi phan

Bai 5 MD14-05: Mach PI-PID.

Bai 6 MD14-06: Mach loc bac hai.

Bai 7 MD14-07: Mach nén chon loc

Bai § MD14-08: Mach vong khoéa pha.

Mic du d3 cb ging to chie bién soan dé dap tmg dugc muyc tiéu dao tao nhung
khong tranh dugc nhirng thiéu sot. R4t mong nhan duoc sy dong gop ¥ kién cua cac
thﬁy, ¢d, ban doc dé nhém bién soan s& diéu chinh hoan thién hon.

Can Tho, ngdy thang 8 ndm 2018
Tham gia bién soan
1. Chii bién: Nguyén Phwong Uyén Vii
2. D6 Hiru Hiu
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CHUONG TRINH MO DUN

Tén md dun: MACH PIEN TU NANG CAO

Ma m6 dun: MD 14

Thoi gian thue hién mé dun: 60 gid; (Ly thuyét: 15 gio; Thuc hanh, thi nghiém,
thao luan, bai tap: 43 gio; Kiém tra: 02 gi0)

I. Vi tri, tinh chit ciia md dun:

- Vi tri: M6 dun duge bd tri sau khi sinh vién hoc xong cac mo dun linh kién
dién tu, do luong dién - di¢n tir, mach di¢én tir co ban ...

- Tinh chat: La mé dun bt budc
I1. Muc tiéu mo dun:

- Kién thirc:

+ Trinh bay dugc nguyén 1y lam viéc cia cac mach dién trong bo khuéch dai
thuat toan, mach vong khoa pha va cac mach diéu khién; cdu tao va chu trinh lam
viéc ciia mot sb mach diéu khién thong dung.

- Ky nang:

+Kiém tra va can chinh duoc cac mach dién trong bo khuéch dai thuat toan,
mach vong khoa pha va cac mach diéu khién
- Nang luc ty chu va trach nhiém:

+ C6 kha nang ty dinh huéng, chon lya phuong phap tiép can thich nghi véi cac bai
hoc

+ C6 ning lyc danh gia két qua hoc tap va nghién ctiru cia minh

+ Tu hoc tap, tich liy kién thure, kinh nghiém dé nang cao trinh d§ chuyén mén

+ Sinh vién c6 thai d0 nghiém tac, ti mi, chinh xac trong hoc tap

II1. Noi dung m6 dun:

1. Nbi dung téng quét va phan bd thoi gian:

Thoi gian (gio)
S X ,
Tén cac bai trong mé dun Téng Ly Thyc hanh, thi Kiém
TT R B nghi¢m, thio
i} thuyét . A tra
luan, bai tap
1 | Bai 1: Mach thuit toan 4 2 2
1. Mach khuéch dai dao 1 0.5 0.5
2. Mach khuéch dai khong dao 1 0.5 0.5
3. Mach cong 1 0.5 0.5
4. Mach tru 1 0.5 0.5
Bai 2: Mach tao dién ap ra co6 cuc
2 N 4 2 2
tinh thay doi
1. Khai niém chung vé mach tao 0.5 0.5
dién ap ra c6 cuc tinh thay doi . .




2. So dd mach dién 0.5 0.5
3. Tinh toan céc théng sb cua { {
mach
4. Po, kiém tra va can chinh céc 5
thong sb ciia mach
Bai 3: Mach chuyén doi tro khang 4 1
1. Khéi niém chung vé mach
g ) 0.25 0.25
chuyén do6i tr¢o khang
2. Mach Rotato 0.25 0.25
3. Mach Gyrato 0.25 0.25
4. Mach Xiecculato 0.25 0.25
5. Lap rap va can chinh cac thong 3
s6 ciia mach
Bai 4: Mach tich phan-vi phan 4 2
1. Khai ni¢m chung vé mach tich
A 0.25 0.25
phéan
2. Chuc nang va nhiém vu cua
0.25 0.25
mach tich phan
3. Mach tich phan khong dao 0.25 0.25
4. Mach tich phéan ddo 0.25 0.25
5. Mach tich phan tong va hiéu 025 | 0.25
6. Mach tich phan kép 0.25 0.25
7. Khai niém chung vé mach vi
. 0.25 0.25
phén
8. Po, kiém tra va can chinh cac
n L, o 2.25 0.25
thong s6 cua mach dién
Bai 5: Mach PI-PID 8 2
1. Khéi niém chung vé mach PI 0.5 0.5




2. So d6 mach dién 0.5 0.5
3. Lap rap va cin chinh cac thong 3 3
s6 ctia mach dién
4. Khai niém chung vé& mach PID 0.5 0.5
5. So dd mach dién 0.5 0.5
6. Do, kiém tra va can chinh céc 5 5
thong sb ciia mach dién
Kiém tra 1
Bai 6: Mach lgc bic hai 13 3 10
1. Khai ni¢m chung vé mach loc
o IS : 0.5 0.5
thong thap bac hai
2. Chtrc nang va nhiém vu cua
. . 0.5 0.5
mach loc thong thap bac hai
3. Lap rap mach loc thong thip 3 3
bac hai
4. Khai niém chung vé mach loc
. A . 0.5 0.5
thong cao bac hai
5. Chuc nang va nhiém vu cua
. 0.5 0.5
mach loc thong cao bac hai
6. Lip rap mach loc thong cao 3 3
bac hai
7. Khéi ni¢m chung vé mach loc 0.5 0.5
chon loc va mach loc thong dai ' ‘
8. Chiic ndng va nhiém vu cua
mach loc chon loc va mach Ioc 0.5 0.5
thong dai
9. Lip rap mach 4 4
Bai 7: Mach nén chon loc 4 1 2
1. Khai niém chung vé mach nén 0.5 0.5




chon loc

2. Chuc nang va nhiém vu cua

0.5 0.5
mach nén chon loc
3. Lap rap mach 2 2
Kiém tra 1 1
Bai 8: Mach vong khoa pha 4 2 2
1. So d6 khdi vong khod pha
0.5 0.5
(PLL)
2. Tinh chét cua PLL tuyén tinh 0.5 0.5
3. Ung dung ciia PLL 1 1
4. Lap rap va can chinh mach 5 5
vong khod pha
Cong 45 15 28 02




BAI 1: MACH THUAT TOAN

Ma bai: Mb14-01
Muc tiéu:

Hoc xong bai nay hoc vién c6 kha nang:

- Trinh bay dugc chiic nang nhiém vy va nguyén ly lam viéc cua bg khuéch dai.

- Tinh toan dugc cic mirc tin hiéu ra so voi tin hiéu vao dung yéu cau cua cla
mach

- Trinh bay dugc chure, nang nhi€ém vu va nguyén ly lam vi¢éc cua mach cong

- Phan loai dugc cac mach cong

-Trinh bay dugc chirc nang nhi€ém vu va nguyén 1y lam vi¢c cia mach trir

- Tich cuc, chu dong va sang tao trong hoc tap
No6i dung chinh:
1.Khai niém chung vé b khuéch dai
1.1 Khdi niém chung

Mach khuéch dai duoc sur dung trong hau hét cac thiét bi dién tir, nhu mach
khuéch dai am tan trong may choi nhac, Amply, khuyech dai tin hiéu video trong Ti vi,
LCD hay cac mach khuéch dai tin hiéu vo tuyén trong cac bo thu Radio, thu truyén
hinh v.v .

Mach khuéch dai thuat toan (tleng Anh: operational amplifier), thuong dugc
goi tit 1a op-amp la mot mach khuéch dai mét chiéu ndi ting tryc tiép v6i hé sd
khuéch dai rat cao, c6 dau vao vi sai, va thong thuong co dau ra don. Trong nhimg tng
dung thong thuong, dau ra duogc diéu khién bang mdt mach hdi tlep amsao cho c6 thé
xac dinh do6 loi dau ra, tong trd' dau vao va tong try dau ra.

Céac mach khuéch dai thuat toan co nhitng ing dung trai rong trong rat nhiéu
cac thiét bi dién tir thoi nay tir cac thiét bi dién tir dan dung, céng nghiép va khoa hoc.
Cac mach khuéch dai thuat toan thong dung hién nay c6 gid ban rat ré. Cac thiét ké
hién dai da dugc dién tir hoa chit ché hon trude day, va mot sb thiét ké cho phép mach
dién chiu dung dugc tinh trang ngan mach dau ra ma khong lam hu hong.

1.2 Chirc néng ciia cdc b khuéch dai

Chtrc ning chinh ctia bo khuéch dai tit nhién 1a kha ning khuéch dai, tuy nhién
vi clu tao dic biét, nén ching co thé tao ra nhiéu chuc nang khac nhau tu khuéch dai
cho té1 mach cdng, trur, vi tich phan.

Trong bai nay ta s& khao sat cac mach khuéch dai sir dung mach khuéch dai thuat
toan
2. Phan Loai

Bang cach ghép ndi cac thanh phan xung quanh mot bo KDTT, ta c¢6 thé thiét 1ap
hai mach khuéch dai co ban 14 khuéch dai dao va khuéch dai khong dao (khuéch dai
dém).

Trong bai nay, ta khao sat op-amp & trang thai 1y tudng. Sau day la cac dac tinh
cta mot op-amp ly tudng:

- B¢ loi vong ho A (open loop gain) bang vo cuc.

- Bang tan rong tir 0Hz dén vo cuc.

- Tong tré vao bang vo cuc.

- Tong trd ra bang 0.

-Cachésdl béng vO cuc.

- Khi ngd vao & 0 volt, ngd ra luon ¢ 0 volt.



- Puong nhién mot op-amp thyuc té khong thé dat dugc cac trang thai 1y tuong
nhu trén.

+1".‘r|:r; Vo

— L =
- Vo
Ngd vao \A}\ Ngora r
,.I_

@A(vl—vzl
N

L
b ~Vee Vi /77
Hinh 1.1Ky hiéu va mach twong dwong cua opamp
- Tur cac déc tinh trén ta thay:

Vo
A=V17V2 o0 nén khi V, xac dinh va chua bao hoa thi V, =V,.

- Zi —o nén khong c¢6 dong di¢n chay vao op-amp tir cac ngo vao.

- Zo —0Q nén ngd ra v0 khong bi anh hudng khi mic tai.

- Vi A 4t 16n nén phai dung op-amp véi hoi tiép am. Vi hoi tiép am, ta c6 hai dang
mach khuéch dai cin ban sau:
2.1 Mach khuéch dai dio

Mach khuéch dai ddo 1a mach khuéch dai tin hiéu vao thanh tin hiéu ra c6 dién

ap 16n hon, nhung bi dao chiéu so v&i tin hiéu vao.
2.1.1 So dé va nguyén Iy mach

—o Vout

é
Vi

Hinh 1.2 So' @6 mach khuéch dai dao

2.1.2 Chirc nang va nhiém vu mach

Churc nang ctia mach la khuéch dai tin hiéu vao thanh tin hiéu ra c6 dién ap lon
hon , va ddo chiéu cuc tinh cta tin hiéu vao.
Tinh todn thong sé mach
- Mach khuéch dai dao dao nguoc va khuéch dai tin hiéu ngd vao. He¢ s6 khuéch dai
duoc xac dinh dya vao hai dién tré ngoai (dién tro hoi tiép am Rf, va dién tré vao Rin).
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Hinhl.3Mach khuéch dai dio
+ Zi, Zr ¢ thé ¢ bat clr dang nao.
+ Tin hiéu dua vao ngd vao (-) vi c6 thé xoay chiéu hoic mét chiéu.
- Do Op amp ly tudng nén: V, =V, =0V.

Vi W
I = 17 Zf nén do loi ap cua mach:
A~ Vo_ Lt
Voo Z;

Nhan xét:
- Khi Zf va Zi la dién trd thuan thi vO va vi s& 1éch pha 180° (nén duogc goi la
mach khuéch dai dao va ngd vao (-) duogc goi 13 ngd vao dao).
- Zf déng vai trd mach hoi tiép am. Zf cang 16n (hdi tiép Am cang nho) d6 khuéch
dai cia mach cang lon.
- Khi Zf va Zi 1a dién tré thuan thi op-amp c6 tinh khuéch dai ca dién thé mot
chiéu.
Bai tdp tinh toan mach
- Tinh hé s6 khuéch dai ctia mach sau voi Rf=10K,Ri=5K

Ry
VWA
V. e -
in VWA >__n 7

Neéu cho mgt tin hi€u mot chiéu cé dau vao 1a 10mV, thi dau ra s€ bang bao nhiéu ?

2.2Mach khuéch dgi khong ddio
V +
in >—|—n out

2.2.1 So dé va nguyén Iy mach
= R R,

Hinhl.4Mach khuéch dai khéng ddo
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2.2.2 Chirc nang va nhiém vu mach
- Chtric nang cia mach 1a khuéch dai tin hi€u vao thanh tin hi¢u ra c¢6 di¢n ap 16n hon ,
va cung chiéu so vdi tin hiéu vao.
Tinh todn thong so mach
1%

Ve

V3 Vo
h
v +

Hinh 1.5 Tinh toan mach khuéch dai khong dao

Taco: V1 =V2 =Y

va k=i
. VoV
lfy =—(—7—
Lg
.V YoV W
A M
- Suy ra:
Vo f
Ay=—=1+—
YV Z;
+ Nhéan xét:

- Zf, Zi c6 thé co bat ky dang nao.

- v0 va vi ciing c6 thé c¢6 bat ky dang nao.

-Khi Zf, Zi 1a dién tré thuan thi ngd ra vO s& c6 cung pha véi ngd vao vi
(nén mach duogc goi 13 mach khuéch dai khong dao va ngd vao (+ ) dugc goi 1 ngd
vao khong dao).

- Zf cling dong vai tro hoi tiép am. Dé ting d6 khuéch dai AV, ta c6 thé ting Zf
hodc giam Zi.

- Mach khuéch dai ca tin hi¢u mot chiéu khi Zf va Zi 1a dién tr& thuan. Mach
cling gitt nguyén tinh chit khong dao va cé cing coéng thic véi truong hop cua tin
hiéu xoay chiéu.

- Khi Zf =0, ta c6: AV=1 = v0=vi hodc Zi = ta cling c6 AV=I1 va v0=vi.
Lic nay mach dugc goi la mach “voltage follower” thuong dugc dung lam mach
dém (buffer) vi c6 tong trd vao 16n va tong tro ra nhé nhu mach cyc thu chung & BIT.
Bai tdp tinh toan mach
- Tinh h¢ s6 khuéch dai cta mach sau véi Zf=10K , Zi=5K

12
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= R R
Néu cho mét tin hiéu mét chiéu c¢6 dau vao 1a 10mV, thi dau ra s& bang bao nhiéu ?
2.3. Mach cong .
2.3.1 Khai Niém Chung Vé Mach Cong )
bay 1a cac mach dién tir dac biét trong do6 su li€n hé gitra di€n thé ngd vao va

ngo

ra la cadc phuong trinh todn hoc don gian do6 1a phép toan cong cac tin hi¢u hay cong
cac dién 4p cua cac tin hiéu ngo vao.

2.3.2. Phdn Loai

2.3.2.1 Mach cong khong dio

2.3.2.1.1 So do va nguyén Iy mach

Rn
Vaie—vV\W\V—
vwWr—4
R,
Vi —AAA—
R, Vv
V. o h h ﬁ out
1 I o
R R

Hinh 1.6 Mach cong khong dao

2.3.2.1.2 Chirc nang va nhiém vu mach

Cong cac dién ap cua cac tin hiéu ngd vao, tin hiéu dién ap ngd ra la tong cac
tin hi€u dién ap ngd vao khong dao.
2.3.2.1.3 Tinh todn théng sé mach
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Hinh 1.7 Tinh toan mach cong khong dao
Vi Va Va

Céc dong dién chay qua dién trd la: I} =Ry 'rz =Rz, I; —Ry

Téng cac dong dién nay chay qua Rf va tao thanh Vo nén ta co:

Vs Va
VD—R(—+—+ +20)

R,
Vo = ZJ 1%
k,=— k, =— k, =—
Trong do: Ry R Ry
Néu: R =Ry =Ry = = Ry, thi ta co:
n
vo = v:]

i-1

- Tin hi¢u ng6 ra bang tong dién ap cac tin hiéu ngd vao. Ta chi ¥ 1 Vi 1a mot dién thé
bat ky c6 thé 1a mot chiéu hodc xoay chiéu.
2.3.2.1.4 Bai tap tinh todan mach

-Tim Ve ?. V61 V1=V2=10mV, V3 =- 10mV.

RI‘I.
—AAA—
V3
R.—

Vo o AAA—
Vi WA T
1 i

R R

_L—\’WW\,

R1=R2=R3 =R =10kQ
2.3.2.2. Mach cong ddo
2.3.2.2.1 So do va nguyén ly mach

L% VAN L
1 J__ >— —o Ve

Hinh 1.8 Mach cong dao
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2.3.2.2.2 Chirc nang va nhiém vu mach
Cong cac dién ap cua cac tin hidu ngd vao, va dao dién 4p tin hiéu téng & ngd

ra.

2.3.2.2.3 Tinh todn théng sé mach

. Re
R W
Vi -
iz ig
Ve —»
Vi
Ve +
=2 Wy
1n

#

Hinh 1.9 Tinh toan mach cong dao
Céc dong dién chay qua céc dién tro la:

vl vz 1I;"F]'.I.
lrl = Ri ;lrz frnd Rz;”';lrﬂ et R]'.I.

Téng cac dong nay chay qua R tao thanh dong V, nén ta co:

V= —R(2q Y2, .4V

Vo=2M.k.V,

R R R
Trong do: Ri; Ri:..; Ry
Néu: R =Ry =Ry = = Ry, thi ta co:

n

j-1
- Tin hiéu ngd ra bang téng cac tin hiéu ngd vao nhung ngugc pha. Ta chi ¥ 1a Vi la
mot dién thé bat ky c6 thé 1a mot chiéu hoic xoay chiéu.
2.3.2.2.4 Bai tdp tinh toan mach
Tim Vo ?. V61 VI=V2=10mV, V3 =-10mV.
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Rl
VM

out

65
+ 1
3=
Las]

R1=R2=R3=10kQ, Rf=50kQ
2.4 Mach trur
2.4.1 Khai Ni¢gm Chung
2.4.1.1 Khdi niém chung vé mach trir
Pay 1a cac mach dién tir dic biét trong d6 su lién hé giita dién thé ngd vao va
ngo ra la cac phuong trinh toan hoc don gian do 1a phép toan trir cac tin hicu.
2.4.1.2 Vai tro va chirc nang cua mach truwe
Mach trir 1a mach léy hi€u dién &p cac tin hi¢u ¢ cac ngd vao vdi nhau.
2.4.2 So db mach dién

V2 %Hl Rf

e Ly, W
/—vz " v

—~— OP_AWP2
/7 +
Vi R,

jV\/ /77

Hinh 1.10 Mach trir bang phwong phdp doi diu

W

i R¢

Vi
Vi

Hinh 1.11 Mach trir bang phwong phdp vi sai

2.4.2.1 Tac dung cua cac linh kién trong mach

Op_ampl, R1 c6 tac dung d6i dau tin hiéu V2 thanh -V2. Op_amp?2, R2, Rf co
tac dung cong hai tin hiéu V1 va —V2, va d6i ddu két qua..
2.4.2.2 Nguyén Iy hoat dong cuia mach

Dé trir tin hiéu V1véi V2, thi ta ddo V2 thanh —V2, sau d6 cong V1 v6i —V2, 10i
d6i dau két qua.
2.4.2.3 Chirc nang va nhiém vu ciia mach
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Trir tin higu V1 cho V2,va doi dau két qua..
2.4.2.4 Tinh todn thong sé mgch
V2 dau tién dugc dao roi cong véi V1. Do do theo mach ta co:

R R
0 R, 1 R, 2
Néu ta chon: R1 = R2 = Rf, ta dugc:

Vo=—(V, - 12) o
- Nhu vay tin hiéu ¢ ngo ra l1a hi¢u cua 2 tin hi€u ngd vao nhung do6i dau.
D061 voi mach trir bang phuong phap vi sai thi ta co:

V=V =V Ry
™" VRA+R,

Dong dién vao tr V2 qua Ri sé qua Rf nén:

VZ _Vm Vm_vﬂ

R, R

- Thay tri s6 ctia Vm vao biéu thtc trén ta tim duoc:

R
Vu = R_f {:Vl - Vz]
i
Néu Rf=Ritaco: Vo = (V1 —V2)
- Nhu vay tin hi€u ngo ra l1a hi¢u cua hai tin hi¢u ngd vao.
_ K
Luuy: Néu hé sb Ri Thi mach trén goi 1a mach khuéch dai vi sai, voi hé sd

khuéch dai 1a A.
2.4.2.5 Bai tdp tinh toan mach
1) Cho mach trtr nhu sau:

Ve %Rl R, /st
= Vo

OP_AMP2Z

+

V1=20mV, V2 =10mV, R1 =R2=10kQ, Rf=20kQ. Tinh Vo="7?V.
2) Cho mach vi sai nhu sau:
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V1 =20mV, V2 =10mV, Ri=Rf= 10kQ. Tinh Vo= ?V.
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BAI 2: MACH TAO PIEN AP RA CO CUC TiNH THAY POI

Ma bai: MbD 14-02
Giéi thiéu:

Mach tao dién ap ra c6 cuc tinh thay ddi ¢6 nhiéu ung dung trong thuc té, vi du
nhu tao dién 4p tham khéo cho cac bd léy mau ADC, ngoai ra mach nay co thé dung
tao nguodn ap hodc ngudn dong cong suat nhod
Muc tiéu:

Hoc xong bai nay hoc vién c6 kha nang:

- Trinh bay dugc chirc nang, nhiém vu va nguyén ly lam vi¢c cia mach tao dién
ap ra c6 cyc tinh thay dbi

- Tinh toan duoc cic mirc tin hiéu ra so voi tin hiéu vao dung yéu cau cua cia
mach dién.

- Lap réap va can chinh dugce muc dién ap ra dung yéu cau thiét ké

- C6 y thuc ty giac, tinh ky luat cao, chu dong va sang tao trong hoc tap.

No6i dung chinh:
1.Khai niém vé mach tao ra dién ap ra c6 cwe tinh thay doi
1.1 Khai niém chung

La mach tao dién 4p DC ra c6 thé thay d6i lién tuc tir +Vee (duong) sang -Vss
(4m) theo su thay d6i cua dién ap diéu chinh duoc trén Vr so véi dién ap chuan Ul
vao.

1.2 Vai tro va chirc nang ciia mach

Mach nay c6 churc nang tao ra cac dién ap tham khao chinh xéc cho cac mach
ldy mau ADC, mach can dién ap tham chiéu... Ngoai ra mach c6 thé sir dung lam
ngudn ap véi dong tai nho.

So d6 mach dién

o

s
>

Hinh 2.6 Mach tao dién ap ra co cuc tinh thay doi

2.Mach tao dién ap ra cé cwe tinh thay d6i (0 < q <1)
2.1 Nguyén ly hoat dong ciia mach
Mach tao di¢n &p ra c6 cuc tinh thay ddi thuc chat 1a mot mach trir vi sai, véi dién ap
chan chan + cta opamp c6 thé thay doi duoc.
2.2 Chirc nang va nhiém vu cua mach

Mach c6 chirc ning tao ra dién ap co thé thay doi duogc gia tri va cuc tinh. Tuy vao
gia tri bién trd ta co thé chinh dién ap dau ra thay do6i trong mot khoang nhét dinh,
tham chi thay ddi cuc tinh cua dién 4 ap.
3.Tinh toan thong s6 mach
3.1 Chirc nang cuia cdc linh kién trong mach
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Mach tao di€n &p ra c6 cuc tinh thay ddi thyc chat 13 mot mach trix vi sai, véi
dién ap chan chan + ctia opamp c6 thé thay doi dugc. Do d6 céac linh kién hoat dong
v6i nguyén tic cung v6i mach trir vi sai.

3.2 Tinh todn thong s6 mach

Ta c6 dién ap trén nat N va P lan luot 1a:
U _ UT_Ui
N5 Up =qUy

Suy ra: U, = (2q—-1U,

Nhu vay khi thay d6i gia tri ctia bién tré phan ap R2 thi ta c6 hé s cua Ur luc duong,
luc am. Khi g = 0,5 thi Ur=0V.
4.Po, kiém tra, can chinh cic thong s6 mach
4.1 Chudn bj
4.1.1 Chudn bi linh kién
Chuén bi céc linh kién sau:
2 dién tré 10K.
1 bién tror SOK.
1 opamp LM358
1 Bo nguén 5VDC
4.1.2 Chudn bi dung cu, testboard
Chuén bj cc dung cu sau:
Mo han,
Chi han, nhya thong.
Testboard
Day ndi
Kim cit, kim kep, nhip.
Bo ngudn DC.
VOM
4.2 Lip rdp mach
4.2.1 Ldp rdp mach trén testboard
Lap rap mach trén testboard theo so dd nguyén 1y sau:

4.2.2 Do ngin mach . . .
Dung VOM do gitra hai dau CN1, CN2 va nguon +/-5VDC xem c6 cham nguon
hay khong.
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