Electronic circuit Lab FEEE-University of Technology

Labl- Network solving & Transient response

Muc dich

[1] On lai vé kién thirc mach dién: gidi tich mach, mach tuwong dwong Thevernin, ddp

ung qud do ciua mach RC.
[2] Po dac tré khdng vao ra va xdy dung so do tieong dwong Thevernin ciia mot mach
dién biét trude.

[3] Po dac ddp vng qud do cia mot mach RC biét trude.

1. Chuén bi thi nghi¢m
- Doc lai ly thuyét vé giai tich mach: cdc phan lién quan trong sich mach dién I & II.

- Cho mach dién nhu H1.1, hay xac dinh gi4 tri dién ap tai tat ca cdc nit ciia mach, do loi
ap Av=Vou/Vin, tro khang vao (Rj,) va ra (Roy) ciia mach.

1 47CQ 470Q 470Q R
: Vou1 Voul
Vin
15V H1.1 Vir H1.2
Rin Roul

- Xic dinh so db tuong duong Thevernin cia mach dién trén H1.1 nhu hinh H1.2. Néu
ndi tai 1a Ri=1kQ vao ngo ra cuia mach, hiy xdc dinh dién dp Vo, bang 2 cich: a) ding
tryc tiép so @6 H1.1; b) diing so ¢6 H1.2. Lam tuong ty khi tai Ri =Ry

- Néu ngudn vao c6 noi tro 1a Ry;,=470Q, thi so d6 H1.1 dugc v& lai nhu H1.3. Hiy xdc
dinh dién 4p ra bﬁng 2 cach: a) tinh truc tiép tir so @6 H1.3; b) dua vao téng tré vao va
d6 lgi ap cua mach trén so dd H1.1. Lam lai néu Rgig=Rin.

Risig 1 470Q 470Q0  470Q
: lVV\l l\N\l Voul

15V 1kgi wmi 1kﬁi H1.3

Rin

- Tir cdc két qué tinh dugc hay rit ra anh hudng cia Rj,, Roy khi ta ghép ndi tiép cac
mach dién véi nhau.

- Cho mach dién trén H1.4a, hiy xic dinh biéu thic dién 4p ra theo R, C va dién 4p vio
c¢6 dang trén H1.4b va gia sir T/2 rat 16n hon thoi gian qud do cua mach. Hay vé dang
cua dién dp ra tuong Ung voi cic truong hop sau: a) R=1kQ, C=0.01puF, T=2ms; b)
R=1kQ, C=0.1uF, T=2ms; ¢) R=2kQ, C=0.1uF, T=2ms; d) R=2kQ, C=1uF, T=2ms .
Tur d6 nhan xét vé anh huong cua R & C 1én hoat dong cua mach.
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- Doc phan 3, thwe hién thi nghiém, sau d6 tém tit cic cong viéc chinh phai 1am trong

budi thi nghiém.

- Xem lai cdch sir dung dao dong ky va mdy do van ning dé do céc dai luong lién quan

trong budi thi nghiém.

2. Dung cu thi nghiém
- B0 thi nghiém chinh ELECTRONIC LAB ANA-MAIN

- Module: Network solving & Transient response

- Dao dong ky: GRS-6052A

- May do: Fluke 45

- B¢ day néi

3. Thuwec hién thi nghiém

3.1. Phan tich mét mach dién va xay dung so' dd twong dwong

a. Thuc hién mach dién trén H3.1a dung BLOCK A trén module Network solving &
Transient response nhu H3.1b.

R1 R3 R5
L 470Q (1) 470Q (2) 4700

GND

BLOCK A - Network solving & Equivalent circuit

b. Ngudn V+ chinh 15V, do tit ca cdc dién 4p tai cdc ndt va so sanh v6i két qua tinh todn.

c. Do dong dién I, tir d6 xac dinh tré khang vao R;, cua mach.
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d. Do dong ngan mach Iy (dong ngéd ra khi nbi Vo, xudng GND nhu H3.1c¢), tir d6 xdc
dinh trd khdng ra Roy cia mach. Suy ra so d6 twong duong Thevernin ctia mach.

R1 R3 R5
470Q  470Q  470Q

Vin R2 R4 R6
1kQ 1kQ 1kQ
15V

¢ Voul

]shon
H3.1¢c

e. N&itai Ri=1K (R7 nt VR2) vao ngo ra cua mach trén H3.1a nhu H3.1d do dién ap
ra Vou v 50 sanh véi két qua tinh todn.

-

VR,

H3.1d | O—4AANO O o o o o
|1 Vo

ey ’ :

R R R
GND @— R2§ R4§ ng

Ry R4
o
GND - GND

BLOCK A - Network solving & Equivalent circuit

f. Lap lai budc e voi R =R, do dugc trong budc d.

g. Thuc hién mach dién trén H3.1e dung module Network solving & Transient response
nhu H3.1f. Chinh VR dé Ry;=470Q, do dién dp Voy va so sdnh véi két qua tinh todn

R1 R3 R5
Rsi(VR1) 4700 4700 4700

Voul

H3.1e

h. Lap lai budc g khi R,=Rin do dugc trong budc ¢, do dién dp Vi va so sdnh véi Kkét
qua tinh todn.

i. Thyc hién mach dién trén H3.1g dung BLOCK A trén module Network solving &
Transient response nhu H3.1h. Chinh VR1 bang Ry, chinh VR2 dé Ri=1K , b
nguén DC chinh gia tri béng Vi, do dién dp Vo va so sanh voi Két qua tinh toan

j- Lap lai budc i khi R =R, do dugc trong budc d.
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-

VR4
H3.1f O O O O O O
Vo
: V+ @ | o ®
|
| | R1 R3 R5
' GND & v ﬁ Rio
—____ R2 § R4 § Re §
Ry Ri1
O
GND = GND
BLOCK A - Network solving & Equivalent circuit
R (VR1)
Voul
Vi R.(R7 nt VR2)
= L H3.1g
4 VR1 A
H3.1h mﬂ O O O O O
Vo
| V+ @1l — VMW VWANONAN—O 0 O
| ! R1 R R
: GND : 3 5 IR M Rio
—__ _©_-:. R2 § R4 § Re §
R7 R
O
GND = GND
BLOCK A - Network solving & Equivalent circuit
Bang 3.1a. Phan tich mach va xdy dung so d6 tuong dwong
Vin v 1 V2 Vout AV Iin Ishort Rin Rout Vth Rth
[VI | [V]I | [VI | [V] | [V/V] |[mA] | [mA] | [Q] | [@] | [V] | [Q]
Bang 3.1b. Céc két qua ngo ra Vo, khi ¢6 tai (Rr) hodc ndi tré ngudn (Ryig)
. R | (ORL (1) Re ORL | (g Rsig | (h) R
Trudng hop
1kQ Rout 1kQ Rout 470Q Rin
Vou [V]
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3.2. X4c dinh so d6 twong dwong ciia may phat séng

a. Thuc hién mach dién trén H3.2a, d§ suy hao chinh vé 0dB, bién do chinh cuc dai

(Vmax), tén Sé 1kHZ.

[
|

I Out
| Function
|

|

|

GND |

—_—_——— -

H3.

Dao déng ky

2a

b. Nbi tai RL (R7 nt VR2) nhu H3.2b, chinh VR, sao cho ngé ra ctia may phét séng bang
Vmax/2, cach ly va do gia tri cia Ry, day chinh Ia tré khang ra ciia may phat séng.

Dao dong ky
CHA
H3.2b
/ ( VR, &) \
_— ——: O—m—o O O O > \
Out | 4
Function ||~ O—AM—0-"VW—OAVN—0 0
|
|

R1 R3
_GND\!
LR

Rs

3

VR;

GND

BLOCK A - Network solving & Equivalent circuit

c. Lap lai budc a va b khi do suy hao chinh lan luot 12 20dB va 40dB.

d. V& so do tuong dwong cho may phat séng.

3.3. Khio sat dap ung qua do ciia mach RC

a.

Bang 3.2. Tré khdng ra cia mdy phét song

Trudng hop 0dB

20dB

40dB

Rout [€2]

Transient response nhu H3.3b.

Thuc hién mach dién trén H3.3a dung BLOCK B trén module Network solving &

Mady phiét séng chinh séng vudng bién do 5V tan sé 500Hz, do dac céc sb liéu dé hoan

thanh Bang 3.3 trong cac truong hop: a) R=1kQ, C=0.01uF; b) R=1kQ, C=0.1pF; c)

R=2kQ, C=0.1uF; d) R=2kQ, C=1pF.
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Out
Function

R(R nt VR4)

Vout
Vin(t) I C(C1, C2 hoic C3)

H3.3a

GND

R VR, H3.3b
Vi I\/\/\, O O O Vo
1.1
Ci== C,== G,
e + o)
= GND

BLOCK B- Transient response

Bang 3.3 -Két qua do dac ngo ra (input: square wave, 500Hz)

R=1kQ, C=C1=0.01uF

R=1kQ, C=C2=0.1uF

CHI: vi(t)
VOLTS/DIV: ......
Mode:DC

CH2: v,(t)
VOLTS/DIV: ......
Mode:DC

| TIME/DIV: 0.5ms

CHI1: vi(t)
VOLTS/DIV: ......
Mode:DC

CH2: v,(t)
VOLTS/DIV: ......
Mode:DC

TIME/DIV: 0.5ms

Thoi hang: 1=..........

Thoi hang: 1=............

R=2kQ, C=C2=0.1uF

R=2kQ, C=C3=1yuF

CHI: vi(t)
VOLTS/DIV: ......
Mode:DC

CH2: v,(t)
VOLTS/DIV: ......
Mode:DC

| TIME/DIV: 0.5ms

CHI1: vi(t)
VOLTS/DIV: ......
Mode:DC

CH2: v,(t)
VOLTS/DIV: ......
Mode:DC

| TIME/DIV: 0.5ms
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4. Bao cao thi nghiém

- Phan tich so sdnh két qua ly thuyét voi thuc nghiém

- Nhan xét vé anh hudng cua tré khang vao va ra khi ghép ndi tiép cac mach dién-dién tir
v6i nhau.

- Nhan xét vé anh hudng cua gid tri R & C 1én ddp tmg qua d6 ctia mach RC
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