Electronic circuit Lab FEEE-University of Technology

Lab5- Differential AMP

Muc dich

[1] Niim viing kiéu ghép vi sai va cdc thong sé déc trung cia chiing Ag Aow CMRR.
[2] Hiéu ré phwong phdp phan cuc dé tang gid tri CMRR ciia mach khuéch dai vi sai.

[3] Po dac cdc thong 56 ddc trung (Ag Acwy CMRR) ctia mach khuéch dai vi sai dung
BJT va so sdnh danh hwong cua dién tro o cuc phdt lén CMRR ciua mach .

1. Chuin bi thi nghi¢m
- Poc lai Iy thuyét vé mach khuéch dai ghép vi sai ding BJT : Microelectronic Circuits,
fifth Edition, Sedra/Smith, pages 704-720.

- Cho mach khuéch dai vi sai trén H1.1, trinh bay cong thirc tong quét dé xdc dinh céc
dai luong Vig, Viem Ad Acy CMRR cho 2 truong hop: ngo ra vi sai va ngo ra don (lay
ngé ra & cuc C ciia 1 BIT). Xét truong hop ngo ra don va céc théng sé mach déu biét,
hay viét biu thirc cta cic dai lugng Ag, Acm, CMRR theo céc thong s6 mach, tir d6 viét
biéu thirc téng qudt cia 2 ngd ra voi, Vo2 theo vi, va, Ag, va Acm.

VCC VCC

VEE VEE

- Cho mach khuéch dai vi sai trén H1.2, xét truong hop ngo ra don va cic thong sb mach
déu biét, hay viét biéu thirc cua céc dai lugng Ag4, Ac, CMRR theo cic thong s6 mach,
tir d6 viét biéu thirc tong quat ctia 2 ngo ra Vor, Vo2 theo Vir, Viz, Ad, va Aem.

- Dua trén céc thong s6 tinh duoc, hay so sdnh 2 mach khuéch dai trén H1.1 va H1.2.

- Poc phan 3, thuc hién thi nghiém, sau d6 tém tit cic céng viéc chinh phai lam trong
bubi thi nghiém.

- Xem lai cch sir dung dao dong ky va may do van ning dé do cic dai luong lién quan
trong budi thi nghiém.

- Download va doc datasheet cia BJT 2SD468

2. Dung cu thi nghiém

- B0 thi nghiém chinh ELECTRONIC LAB ANA-MAIN

- Module: BJT differential AMP

- Dao dong ky: GRS-6052A
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- May do: Fluke 45

- Bo day ndi

3. Thuwc hién thi nghiém

3.1. Po phin cuc xac dinh diém lam viéc va B

- Thyc hién mach dién tir trén H3.1a dung module BJT differential AMP nhu H3.1b.
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- Po dac cdc thong s6 dé hoan thanh Bang 3.1.

Bang 3.1 — Céc thong s6 phan cyc ctia mach
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3.2. Khio siat mach khuéch dai vi sai phan cue véi Rg & cwe phat

a. Thuc hién mach dién tr trén H3.2a (ché do vi sai) dung module BJT differential AMP

nhu H3.2b.
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b. Mady phat séng (vi) chon séng sin tan sb 1kHz, bién d6 chinh sao cho vip,=v2p,=50mV.
Diing dao dong ky do dac céc dang séng dé hoan thanh Bang 3.2a.
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Bang 3.2a -Két qua do dac mode vi sai phan cuc véi Rg (input: sin wave, 1KHz)
Vip-p vi(t) & va(t)
[mV] : CHI: vy(t)
FEPIPE . EE PEFITE SR VOLTS/DIV: """"
Vapp "
Mode:DC
[mV] e, CH2: vy(t)
Phase VOLTS/DIV: ...
Vi VS V3 Mode:DC
[degree] [ f ..... TIME/DIV:().SmS
Vidp-p
[mV] vi(t) & voi (1)
1 CHI: vi(f)
Viemp-p I
s YOLTS/DIVE
[mV] % Mode:DC
T
Volp-p HHH‘vivvv“vvv“u‘v“vviflvlvHHHMnyIHH CH2: vy(t)
[V] VOLTS/DIV: ...
1 Mode:DC
Phase Yo\ .
T TIME/DIV: 0.5ms
V1 VS Vo1
[degree]
V02p—p Vol(t) & VOZ(t)
CHI: v, (t)
[V] ’
B O S P O T O B Y
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c¢. Thyc hién mach dién tir trén H3.2¢ (ché d6 cdch chung) dung module BJT differential
AMP nhu H3.2d.

d. Mady phét séng (vi) chon séng sin tin s6 1kHz, bién d¢ chinh sao cho Vipp=1V. Dung
dao dong ky do dac cic dang séng dé hoan thanh Bang 3.2b.
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e. Tu céc két qua do dugc hay tinh gia tri cia CMRR (dB).
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Bang 3.2b -Két qua do dac mode cach chung phén cuc véi Rg; (input: sin wave, 1KHz)
Vip-p vi(t) & (1)
[V] : CHI: vi(t)
S O O O T S O
Vap-p
Mode:DC
[V] CH2: vy(t)
Phase VOLTS/DIV: ...
Vi VS Vo ; Mode:DC
[degree] | | [ooppeeme e TIME/DIV: 0.5ms
Vidp-p
[V] vi(t) & voi (1)
: CHI: vy(t)
Viemp-p T
""""" CpeEe ] VOLTS/DIV: .
[V] : Mode:DC
Volp-p A ,H:,H;HeE:,HHHHH,:;:HH CHZ:V"l(t)
[V] VOLTS/DIV: ......
: Mode:DC
Phase | | [l
TIME/DIV: 0.5ms
V1 VS Vgi
[degree]
V02p-p Vol(t) & VOZ(t)
I CHI1: vy (t)
[V] : '
T . 1 vortspv:
Phase Mode:DC
Vo1 VS Vo2 e E e CH2E v
[degree] VOLTS/DIV: ......
T Mode:DC
Acm P L TIME/DIV: 0.5ms
[V/V]
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3.3. Khio siat mach khuéch dai vi sai phan cwe véi ngudn dong ¢ cwe phat

a. Thuyc hién mach dién tir trén H3.3a dung module module BJT differential AMP nhu

H3.3b.
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b. Chinh bién trd VRI dé dién 4p & cuc C Q; va Q, giéng véi gid tri do duoc trong Bang

3.1 (muc dich bao dam su phan cuc gidng voi truong hop phan cuc bang Rg & cuc

phét). Giir nguyén bién trd VR1 dé tién hanh cic budce tiép theo.
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c. Thyc hién mach dién tor trén H3.3c (ché d6 vi sai) dung module module BJT
differential AMP nhu H3.3d.
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d. M4y phiét séng (vi) chon séng sin tin s6 1kHz, bién do chinh sao cho vipp=vap,=50mV.
Diing dao dong ky do dac cic dang séng dé hoan thanh Bang 3.3a.
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Bang 3.3a -Két qua do dac mode vi sai phan cuc v6i nguon dong (input: sin wave, 1KHz)
Vip-p vi(t) & va(t)
[mV] : CHI: vy(t)
FEPIPE . EE PEFITE SR VOLTS/DIV: """"
Vap-p 1
Mode:DC
[mV] CH2: v,(t)
Phase VOLTS/DIV: ...
Vi VS V2 : Mode:DC
[degree] | | [ TIME/DIV: 0.5ms
Vidp-p
[mV] vi(t) & voi (1)
: CHI: v(t)
Viemp-p I
P DR N S R VOLTS/DIV: ......
[mV] % Mode:DC
T
Volp-p HHH‘vivvv“vvv“u‘v“vviflvlvHHHMnyIHH CH2: vy(t)
[V] VOLTS/DIV: ...
i Mode:DC
Phase Yo\ .
+ TIME/DIV: 0.5ms
V1 VS Vo1
[degree]
Vo1(t) & vt
V02p—p 01( ) . 02( )
I CHI1: vy (t)
[V] i ’
T T O O - e A voLtsmIv: ...
Phase : Mode:DC
VO] VSV02 - ‘%HHHEEI‘HHHHH‘I‘!HH CH2: vo(t)
[degree] VOLTS/DIV: ...
A Mode:DC
d et E NG Y oty 05ms
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e. Thuyc hién mach dién tir trén H3.3e (ché d6 cdch chung) dung module BJT differential

AMP nhu H3.3f.
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f. May phat séng (v;) chon séng sin tan s6 1kHz, bién d6 chinh sao cho vipp=1V. Dung
dao dong ky do dac cc dang séng dé hoan thanh Bang 3.3b.

g. Tucac két qua do dac dugc hay tinh gia tri CMRR (dB)
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Bing 3.3b -Két qua do dac mode cach chung phan cuc véi ngudn dong (input: sin wave, 1KHz)
Vipp vi(t) & va(t)
[V] i CHI: v,(1)
B elp R 1l VOLTS/DIV: ...
Vapp :
Mode:DC
[V] CH2: v,(t)
Phase VOLTSDIV: ...
Vi VS V) Mode:DC
[degree] [ f . £ TIME/DIV:O.smS
Vidp-p
[V] vi() & vailt)
: CHI: vi(t)
Viemp-p I
S SO ! OO U I ol VOLTSDIV: ...
[V] : Mode:DC
Volp-p A HHHHEHHHHHHHJIHH CHZ:V"l(t)
[mV] VOLTS/DIV: .....
: Mode:DC
Phase o R
T TIME/DIV: 0.5ms
V] VS Vg1
[degree]
V02p-p Vol(t) & Voz(t)
CHI: v, (t
[mV] ©
P R N S R VOLTS/DIV: ......
Phase : Mode:DC
Vol VS Vo2 o o - CH2: vox(t)
[degree] VOLTS/DIV: ...
Mode:DC
A e o e e O
[V/V]
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4. Bao cao thi nghiém
- Phan tich so sanh két qua 1y thuyét véi thuc nghiém

- So sdnh hai dang phén cyc ding Rg va ngudn dong
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