BAI GIANG THUC TAP VI MACH

BAI 9: THi NGHIEM KHUECH DAI THUAT TOAN
(Op-Amp Operational Amplfier)

1) Muc dich yéu cau:
1. Muc dich:

Khao sat hoat dong clia Opamp
2. Yéu cdu :

= Trinh by dugc chiic ndng cla cac chin

= V& dugc cac mach thi nghiém : mach khuéch dai dao, khuéch dai khong dao,
khuéch dai cong, khuéch dai tru.

» Tinh dugc dién ap ngd ra cla cdc mach.

I1) Dung cu thiét bi thuc tap:
»  Phan mém TINA
= |C LM741, LM324

II1) Cac buGc tién hanh :

1. Lay Op-Amp LM741 ti thu vién Tina:

Vao Menu search linh kién bdng cach nhin nit vao niit search & bén phai, trén man hinh tina.

E‘!Noname - Schematic Editor

File Edit Insert WYiew Analysis TaM Tools Help

E@E@Jrﬁ ol o]+ I__MIIW_UM_I

] ‘ EﬂelBattery v
;_ | | = F|n|:| Cu:umpu:unentl J

_,-{.-’-'-.nalng Cantral 45 |:ua|:ia|,-Ir

Xut hién hop thoai tim kiém nhu sau :
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xq
Component to find:
1. Nhap vao \[umrat =

— Match at
 shart &+ armywhere {© end

2. Nhan search

i Search.. J

Li7a1/M5 | Spice Macro 3. Nhan de Chon

emtz. .. |

3. Nhan Insert
dé chon hoan tat

Irgert..

2. Thi nghiém mach khuéch dai dao:
V& mach khuéch dai dao nhu hinh vé.

+
V112V = R1 1k
-

U1 LM741NS o

Hay cho biét cong thiic tinh dién &p ngd ra theo dién ap ngd vao : Vout =
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Chinh R1 = 1KQ, R2 =1KQ. Chon ché& do md phdng DC. Diéu chinh dién ap ngd vao la 0V. Nhan
nit md phdng, thay doi dién &p ngo vao va ghi lai dién ap ngd ra vao bang.

Dién 4p vao Vin [Dién ap ra Vout
(V) (V) Nhan xét bién do dién ap ngd vao va ngo ra
0
1
2
3
4
9]

Chinh R1 = 3KQ, R2 =1KQ. Thuc hién md phong lai nhu trén va ghi gia tri dién ap ra vao bang
sau :

Dign é"(\;’)““’ Vin |Bign "*:’V;a Vout Nhan xét bién do dién ap ngd vao va ngd ra
0
1
2
3
4
5

TU 2 bang sb liéu va cdng thic tinh dién ap ra, trén hay rdt ra nhan xét:

Thay doi dién tr& R2 = 2K. Thay dién &p ngd vao bang ngudn phat xung ap (Voltage
Generator).

Trang 44



BAI GIANG THUC TAP VI MACH

Vin

VG1

R2 1k

V1 12V

?

R1 4k

U1 LM741/MN

~AAN

Vout

Chinh théng s6 VG1 nhu sau:

x
Label WiE1
todule Mame
Parameters [Parameters] /I — - —
DC Level [V] o < 1. Nhan vao day
[ Signal |!Mﬁﬁ . ,
[0 ztate |npLt Ch(_)n dang song
Failt MHone |

AN [
ramplitude [¥] [4)]

x|

Zignal [t]|

Dung Dao dong ky do dang séng ngd vao, ngd ra :

T =1/ =20m

7’3. nhap bién do,

Phaze [deg] [F]

1
Frequency [Hz] [f] a0 <
1]

\tan s0, pha

N

thic thist Iap

4. Nhin OK két

|
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Lay dao dong ky nhu hinh V&

E’_!Dp_amp_dau - Schematic Editor

File Edit Imsert Wiew Analysis | TeM  Tools Help

eja| Ble [ =

Open Tesktcard
Close Testcard

[FEEER

4 Basic A Switches AMeters 45 ouces

Signal ﬁalyzer
It

Function Generatar
rMulkimeter
¥y Recorder

Metwork Analvzer
Logic Analvzer
Digital Signal Generakar

Options. ..

Thiét 1ap thong sO cho dao dong ky nhu sau:
Trigger mode : Normal
Ngd vao : 2Volt/Div, ché do DC, Position = 4
Ngd ra 2Volt/Div, ch& do DC, Position = -4
Time/Div =5ms/Div.

Nh&n nat run dé xem dang song, vé lai dang song trén hinh.

Oscilloscope - ¥irtual

—Trigger
IW Source I
Mormal il
Level

o
B

—Hornizontal
Time/Diy
A
Poszition
0

Mode

[ vr v |

X

rFs
-

rFs
-

—Storage %o
Fun .ITDII' ource
Store | Erase | Iﬁ"'f':Iut j‘
—Channel =
—Wertical
Jvout =1 | Valts/Div
Coupling 5 -
gf ﬁ:; ;EI;:: Eﬁ |7|E__%|£| 4I"'l.'lsitiu.'m _
—Cursor Data I On X
[+ Bl e EE [ﬁlﬁl = |

Chinh R1=4KQ, Bién do Vin = 5V. Dung dao dong ky véi cac thong sd sau :

Trigger mode : Normal

Ngd vao : 5Volt/Div, ché do DC, Position = 10
Ngd ra 5Volt/Div, ch& do DC, Position = -10
Time/Div =5ms/Div.
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Po dang séng va vé lai.

Oscilloscope - Yirtual x|

—Trigger— | [ Horizontal

| bMode Source I TimesDiy

Marmal - Brmn —
Level Position
0 - 0 -

£ I * Mode
| TAT AR I

—Storage
- # Source
Hun Stop
Stare | Erase | Iﬁ”'f':'ut 3
e —Yertical
['Vout | volts/iv
|'Euupling 2 -
A Wi ¥E: D |D|: = | AL Positi
E: T VE: D _l_I 4'“' on =
—Cursor Data I On =
B 0 LI 2| F
IT n |7E| ﬁ Auto I

Cho biét cac két luan vé cac dang song thu dugc? (goc pha, bién do, su méo dang)

Trang 47



BAI GIANG THUC TAP VI MACH

3. Thi nghiém mach khuéch dai khdng dao:

Rap mach dién khuéch dai khdng ddo nhu hinh vé

+
V112V = R1 1k
v
R2 1k

Hay cho biét cong thiic tinh dién 4p ngd ra theo dién ap ngd vao : Vout =

Diéu chinh céac thdng sO dién tré nhu hinh vé. M6 phong & ché do DC, diéu chinh dién ap ngo
vao va ghi vao bang sau :

Dién ap vao Vin |Dién ap ra Vout
(V) (V) Nhan xét bién dd dién ap ngd vao va ngo ra
0
1
2
3
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4

5

Diéu chinh R1=3KQ. Mo phdng lai nhu trén, ghi két qlia vao bang

Dién ap vao Vin |Dién ap ra Vout

(V)

(V) Nhdn xét hién d6 dién ap ngo vao va ngo ra

GO~ wWN = O

Thay d6i dién tr& R2 = 2K. Thay dién dp ngd vao bdng ngudn phét xung ap (Voltage

Generator).

Chinh thong s6 VG1 nhu sau:

+
V112V — R1 1k
Ty
R2 1|{‘
1 U1 LM741/N Vout
Vin
+
VG1 I V2 12V
x
Label CiER!
todule Mame
Parameters [Parameters] /I — - —
DC Level [V] o < 1. Nhan vao day
'fu'ggt:'te m chon dang séng
Failt MHane | \\I

o 0K X Ear‘u:ell ? Help
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Signal Editor EI
2 . N ha,n ChO n Zignal [t]
L| Jr|:| Pﬁ dang song sin F( ?/Q

1N | ~ ‘n N
rampliude [V][&] |1 ( 3. nhap bién do,
EI:I Ay SAI
0\

a4 Frequency [Hz] [f] )
Phaze [deg] [F] tan 0, pha
T N
'&'" \/
T=1/=20m

4. Nhan OK k&t
thc thit lap ||

Dung Dao dong ky do dang séng ngd vao, ngo ra :
Lay dao dong ky nhu hinh vé
E’_!Dp_amp_dan - Schematic Editor
File Edit Insert Wiew analysis lﬁ Tools Help

28| Ble) ] = e
IFEEE

-+
T

@\l’l Function Generakor

' Basic A Switches 4Meters 4 Sources Multimeter
wY Recorder

Signal %alyzer
L

Metwork Analyzer
Logic Analvzer
Digital Signal Generator

Opkions. ..

Thiét 1ap thong so cho dao dong ky nhu sau:
Trigger mode : Normal
Ngd vao : 2Volt/Div, ché do DC, Position = 4
Ngd ra 2Volt/Div, ch& do DC, Position = -4
Time/Div =5ms/Div.
Nh&n ndt run dé xem dang séng, vé lai dang song trén hinh.
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Os=cilloscope - ¥irtual x|
e | [ 1 TIQDET | [ Honzontal
Im Snurcel Time/Div
Mormal - B :
Level Poszition

[0 =S ANE =

£ I e Mode
—Storage /1 ﬁl

Fun ITnp # Source

Store | Eraze | Iﬁ'“'f':Iut 3
—Channel =
—Wertical
[vout 1| volrs/Div
Coupling 2 :
—Cursor Data I On =
o] on | 2l=] || 2= o |

Chinh R1=2KQ, Bién do Vin = 5V. Dung dao dong ky véi cac thong so sau :
Trigger mode : Normal
NgG vao : 5Volt/Div, ché do DC, Position = 10
NgG ra 5Volt/Div, ché do DC, Position = -10
Time/Div =5ms/Div.
bo dang song va vé lai.
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Oscilloscope - Yirtual x|
- —Trigger —Hornzontal
| tode Snurcel Time/Div
Mormal - B :
Level Pozition
o | o
+ I 3 Mode
| T
—Storage }:;T _I
Run 'I—Stnp ource
Store | Erasze | Iﬁ'“'f':|ut j‘
P ~Yertical
|Vout 1| vols/miv
|’Euupling = -
A Ha XE: D nC = | AC iti
E: Ta YEH: Dy I__l_l zumtmn =
—Cursor Data I On =
'~ 8] oo o] 2[s| | - |

Cho biét cac ket luan vé cac dang song thu dugc? (goc pha, bién dg, su méo dang)
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4. Thi nghiém mach so sanh:

Lap mach dién nhu sau :

M6 phdng mach dién & ché do DC. Thay d6i gid tri V+, V-, quan séat Vout va ghi vao bang:

Dién ap chan | Dién ap chéan | Vout (V) Nhan xét
+ (V+)(V) = (V-) (V)
0 0
0 0.1
1.1 1
1 1.1
1.3 1.0
1.0 1.4

Thay 2 nguon V+, V- bing 2 ngudn dién ap VG1, VG2 nhu hinh:

Trang 53




BAI GIANG THUC TAP VI MACH

Thong s0 VG1 nhu sau :

Signal Editor x|
U | | ||—: ‘U£| ’:I | .-. | — Signal [t]
i Sinus-:u:liali
TAmplitude [4¥] [&] 1
At Frequency [Hz] [F] a0
Phaze [deq] [F] ]
T
At \/

T=1/=20m

X Eancell ?  Help |

Thong s0 VG2 nhu sau :
Signal Editor x|

| | ‘UK| | |— | : Signal [t]
Armplitude [¥] (4] 1 |
ot [Frequency [Hz] ) |20
T
-A“ \/
T=1/=20m

¢ k. x Eancell ‘? Help
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Lay Dao dong ky chinh cac thong so sau :
Trigger mode : Normal
Vin+ : 1Volt/Div, ché& do DC, Position = 0
Vin- : 1Volt/Div, ch& dd DC, Position = 0
Vout : 5Volt/Div, ché do DC, Position = 0
Time/Div =10ms/Div.

Quan sat dang song va vé vao:

Dscilloscope - ¥irtual

o
B.

HE:
TE:

DE:
| LA

—Cursor

[a 8| on| «|»]| 2]s]|

[

Data

| =

X
—Trigger —Horizontal
| hMode Scnun:el Time/Div
Single |1 Om 3:
Level Position
[0 3: o 3:
I £ % | Mode
| AT TR
—Storage _I
X Source
Rur l Stop :
Store | Eraze | Vi T
Mo —Yertical
['out =l | veltsspiv
Coupling IE i’
|7| DC = | **'-El Pozition
I:I Y
T | <
Auto

Nhan xét vé két qla thu dugc :
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