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BAI 1
THIET BI PO TUONG TU

I.  MUCTIEU
Trong bai thyc hanh nay, sinh vién s€ dugc luyén tip cac k¥ nang:
= St dung ddng ho do van ning twong ty (VOM).
» Poc va do dién trd, kiém tra cac linh kién dién tir nhu tu dién, cudn cam, bién ap,

diode va BJT.

II. TOM TATLY THUYET
a. Pong ho do van ning twong ty (VOM)
Hinh 1.1 mod ta cac thanh phin co ban ctia mot ddong hd do van ning sir dung

dién ké khung quay (galvanometer).

Meter Mirror
Meter Pointer
Meter Scale
fero Adjustment
sScrew
00} Adjustment Knob
(on the side)
RAMNGE —
Switch
s + Terminal
12A _
Terminal —COM Terminal
| L/

Hinh 1.1. Pong hé van nang (VOM) ding dién ké khung quay.

Trong do:

= _COM Terminal duoc gin v6i day do mau den.

= +Terminal dugc gan v6i day do mau do.

= 0QADJ dung dé hiéu chinh vi tri 0 Ohm. Py 1a nat quan trong trong qué trinh
do dién tré.

=  RANGE Switch dugc ding dé chon ché do do va thang do. Thong thudng, cac
thiét bi do c6 cac ché do sau: do dién thé DC, do dién thé AC, do dong dién DC
O cac thang mA hoac A, do dién tro.
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= Zero Adjustment Screw ding dé can chinh vi tri 0 ctia kim chi thi (thong thuong,

O vi tri tan cung bén trai).

* Hinh 1.2 m6 ta thang gié tri va don vi dugc in trén mét chi thi cia VOM.

Voltage & current Ohms
ranges range
\ ]
0 15
e £
5 5
ey - 100 150
o
o ® 40 60 200 g
19
o % <3
%

Hinh 1.2. Thang do va don vi.

b. Breadboard
Breadboard 1a mgt dung cu gitp hién thyc mdt mach di¢n béng day ndi va linh

kién dién tr. N6 ¢ nhitng dai day kim loai loai chay phia dudi bé mat dé két ndi

cac 16 cam theo mét cau tric duge md ta nhu ¢ hinh 1.3.
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Hinh 1.3. Breadboard va cdu triic bén trong.
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III. THUC HANH
a. Thiét bi
= Pong ho van ning VOM.

» Breadboard, dién trd, tu di€n, cudn cam, bién ap, di 6t va BJT.

b. Do dién tré bing dong ho van ning VOM
*Lueu y: néu ban c¢é vy dinh do dién tro truc tié'p trén mot bo mach, phai ngcft
két n6i bo mach dé khéi nguon cung cdp (thdo pin trong tinh huéng bo mach
dung pin).

* Budc 1: Chon thang do OHM phu hop.

= Budc 2: Cham 2 dau que do (Pen va Do) cia VOM lai v6i nhau.

= Budc 3: Hiéu chinh nit 0QA4DJ kdé chinh kim chi thi vé vi tri 0 OHM.

wiki

Hinh 1.4. Hiéu chinh diém 0 OHM.

= Budc 4: Bat 2 dau que do va 2 chan cua dién trd can do nhu hinh 1.5.

Hinh 1.5. Do dién tro su dung VOM
=  Budc 5: Doc gia tri dugc chi thi trén VOM va so sanh voi gia tri dién tré duoc

tinh toan bang phuong phap doc vong mau dién tro.
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** DOC GIA TRI TREN MAN HINH CHI THI NHU THE NAO?

o

Thang X1:

Gia tri = Vi tri cua kim (vd.: 20 Q X 1 = 20 Q)

Thang X10:

Gid tri = Vi tri cua kim X 10 (vd.: 20 Q X 10 = 200 Q)
Thang X100:

Gia tri = Vi tri cua kim X 100 (vd.: 20 Q X 100 = 2000 Q)
Thang Xl1k:

Giatri=VitricuakimX1kQ (vd.: 20 QX 1 k=20 kQ)
X10k scale:

Giatri=Vitricuakim X 10k Q (vd.: 20 Q X 10 k = 20 kQ)

wiler =

Hinh 1.6. Cach doc gid tri trén dong ho VOM

¢. Kiém tra tu dién baing VOM
* Budc 1: Chon thang do OHM phu hop.

» Budc 2: Dat 2 dau que do vao 2 chan tu dién.

= Budc 3: Theo ddi su di chuyén cua kim:

o

o

Thuc hanh Dién Tu Co Ban

Néu kim di chuyén 1én sau d6 di chuyén xudng thi tu con tdt.

Néu kim di chuyén 1én sau d6 dtng yén khong di chuyén xudng thi tu bi
ngan mach.

Néu kim khong di chuyén thi tu bi hé hodc thang do khong phu hop (fu co
dien dung nho thi dung thang do lon va nguoc lai).
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d. Kiém tra cudn cam va bién 4p bing dong ho VOM
= Budc 1: Chon thang do X1 cua ché do do OHM.
» Budc 2: Do dién trd ciia cudn cam.

*  Budc 3: Do dién trd cudn thir cap va so cap cua bién ap.

e. Kiém tra di 6t bang dong h6 VOM
=  Budc 1: Chon thang do X10 hoac X100 cua ché d6 do OHM.
= Budc 2: Pit que do mau d6 vao chin Cathode cua di 6t, que do mau den vao
chan Anode.
= Budc 3: Theo ddi sy di chuyén cua kim:
o Néu kim di chuyén 1én, di 6t c6 thé con tét.
o Néu kim khong di chuyén, di 6t bi dit.
= Budc 4: Dit que do mau den vao chan Cathode cua di 6t, que do mau do vao
chan Anode.
= Budc 5: Theo ddi su di chuyén cua kim:
o Néu kim khong di chuyén, di 6t con tét.

o Néu kim di chuyén 1én, di 6t bi ngan mach.

Forward Bias Reverse Bias

Cathoda
Positive
Anode Polarity

Anode Dl Cathode > —H— TN

Current Flow No Current Flow

Step 2: The diode is FORWARD BIASED Step 4: The diode is REVERSE BIASED

Hinh 1.7. Po kiém di ot bang VOM
Thuc hanh Pién Tur Co Ban
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f. Kiém tra BJT bing dong hd VOM
=  Budc 1: Chon thang do X10 hodac X100 cua ché d6 do OHM.
= Budc 2: Tién hanh do ting chan véi 2 chan con lai (tong cong 6 1an do):
o Néu c6 1 chan trong d6 khi que Pen dang cham chan d6, que Do 1an luot
cham 2 chan con lai, va trong ca 2 lan d6 kim déng ho déu di chuyén, thi
BJT d6 1a loai NPN, va chan dang cham que Pen 1a chan BASE.
o Néu c6 1 chan trong do khi que P6 dang cham chan d6, que Pen lan luot
do 2 chan con lai, va trong ca 2 lan d6 kim ddéng ho déu di chuyén, thi
BJT d¢ 1a loai PNP, va chan dang cham que Do 1a chan BASE.
o Néu trong 6 1an do, kim di chuyén nhiéu hon 2 lan thi BJT bi hong.

This is an NPN transistor This is a PNP transistor
The black probe is the BASE The red probe is the BASE

Hinh 1.8. Kiém tra BJT bang VOM

g. Po dién thé DC bing dong hd VOM

= Budc 1: Chon thang 16n nhat trong ché do do DCV.

= Budc 2: Pit que Den tai diém c6 dién thé thap (thuong 1a diém GND), que Do
tai diém co dién thé cao hon can do.

= Budc 3: Doc két qua trén mat chi thi.

= Budc 4: Néu gia tri qua nho dé doc, chuyén thang do xudng thang thap hon.

h. Do dién thé AC bing dong hd VOM
= Budc 1: Chon thang 16n nhat trong ché do do ACV.
= Budc 2: Dit que Pen tai diém c6 dién thé thap (thuong 1a diém GND), que Do

tai di€m c6 dién thé cao hon can do.
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» Budc 3: Poc két qua trén mat chi thi.

= Budc 4: Néu gia tri qua nho dé doc, chuyén thang do xudng thang thap hon.

IV. CAU HOI CHUAN BI O NHA

Tim phuong trinh chuyén doi tuong duong gitta ngudn dong va ngudn thé?

V. BAO CAO

bién két qua thyc hanh vao mau bao cdo ¢ trang ké tiép.

Thuc hanh Pién Tur Co Ban
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BAO CAO THU'C HANH
BAI 1: THIET BI PO TUONG TU

Ngay . Thoi gian: ........c.ooevevviev e
LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:
o (- | ,MSSV: ...
BANG KET QUA
Phuong
trinh
Cau hoi
chuan
bi
Podiéntrd |DPoc: ...l Do
b Poc: oo Do
Poc:veveii Do
c Kiémtratyu | Thang do: .......oooiiiiii e
dién Giatrithdpnhatkimchithi: ...,
Cudn cam Tré khang thuan trd @ ...,
d Bién ap DIEN trG CUON SO CAP & e
Diéntrocudnthrcap : ...
e Po di 6t Thang do: ..o
Gid trithapnhatkimchithi: ...,
bo BIT Loai Bl oo
Vi tri cac chan:
f
o Dién thé DC | GIA tri 0 QUOC Tovveeeeee e
b Dién thé AC | GIa tr] d0 dUOC 1...vvvveeieiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeee
------- HET ------
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BAI 2 ' '
THIET BI PO KY THUAT SO

I.  MUCTIEU
Trong bai thyc hanh nay, sinh vién s€ dugc luyén tip cac k¥ nang:
= St dung dong ho do van ning s6 (DMM), may do séng (dao dong ky) va may
phat ham (séng).
» Poc va do dién trd, kiém tra cac linh kién dién tir nhu tu dién, cudn cam, bién ap,

diode va BJT.

II. TOMTATLY THUYET
a. Pong ho van ning kiéu s6 (DMM)
Hinh 2.1 mo ta nhitng thanh phan co ban cia VOM k¥ thuat s6 (hay con goi 1a
DMM).

1. LCD Display — 1
2. Power Button 2 "';rf5
3. Rotary Switch ‘ "T 7
4. Input Terminals wﬁ}’r

S. HOLDButton 3 ||~ = 7|

Hinh 2.1. VOM ky thudt s6 (DMM).

= LCD hién thi két qua.

» Power Button bat tat thiét bi, mot s DMM co tinh nang ty dong tat dé tiét kiém
nang luong.

»  Rotary Switch dé lya chon dai luong va thang do.

= Input Terminals két ndi toi diy do, 16 COM gan v6i day mau den.

Thuc hanh Dién Tu Co Ban 11
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=  HOLD Button tam ding thiét bi va giira gia tri do 1an cudi hién thj trén LCD. Bé
c6 thé do lién tuc, niit nay phai duoc tha khong bam.
DMM dé str dung hon VOM truyén thdng vi viée hién thi bing LCD giup doc
cac gia tri dé dang va chinh x4c hon, ddc biét 1a cac gia tri nho.

CAc diéu chinh ché do hoat dong: tham khao ) tay st dung tai phu luc A.

b. DAO PONG KY (OSCILLOSCOPE)

RIS

|
J

sz OsLLIOsiore PS-S00 |

8
L

Cac diéu chinh che dj hoat dong, cac chi thi va cac két noi tin hi¢u vao:

tham khao phu luc B.

Hinh 2.2. Dao dong ky (Oscilloscope)

c¢. May phat song (Function Generator)
May phat song 1a thiét bi ding dé tao ra cac song véi hinh dang, chu ky va bién
d6 c6 thé tuy chinh nham muc dich kiém tra, thir nghiém. Hinh 2.3 m6 ta hinh

dang cia mdt may phat song.

Thuc hanh Dién Tu Co Ban 12
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@ ® @ ©

Hinh 2.3. May phat song.

Cac dieu chinh che do hoat dong, cac chi thi va cac ket noi tin hi¢u vao:

tham khao phu luc C.

III. THUC HANH

a.

Thiét bi

DPong hd van ning s6 (DMM).

Breadboard, dién trd, tu dién, cudn cam, bién ap, di &t va BJT.

Dao dong ky.

May phat song.

Po OHM bing VOM k§ thuit s6 (DMM)

Budc 1: Bat nguon DMM.

Budc 2: Gin diy do mau Pen vao 16 COM, diy do mau Do vao 16 QmA.
Budc 3: Chon thang do phit hop & ché d6 do OHM.

Budc 4: Pat 2 dau que do vao 2 chan cua dién trd.

Budc 5: Doc gia tri trén LCD, don vi cua gia tri 1a don vi ciia thang do Q dang

Irra chon.

Hinh 2.4. Po dién tré bang VOM ky thudt s6 (DMM).

Thuc hanh Pién Tur Co Ban
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c¢. Kiém tra di 6t baing VOM Ky thuat s6 (DMM)

= Budc 1: Bat nguén DMM.

= Budc 2: Gan day do mau Pen vao 16 COM, diy do mau Do vao 16 QmA.

= Budc 3: Xoay nam xoay dén biéu tugng di 6t »

= Budc 4: Dit que do mau d6 vao chan Anode cua di 6t, que do mau den vao chan
Cathode.

= Budc 5: Néu LCD hién thi gia tri khac “1” thi di 6t c6 thé con tot.

= Budc 6: Dit que do mau den vao chan Anode cua di t, que do mau do vao chan
Cathode.

= Bugc 7: Néu LCD hién thi “17, di 6t con tét, nguoc lai, di 6t bi ngfm mach.

Hinh 2.5. Testing diode with Digital VOM

d. Po dién thé DC bing VOM k§ thuit s6 (DMM)

Vees

= Budc 1: Chon thang do 16n nhat cia ché do do

= Budc 2: Dit que Pen tai diém c6 dién thé thap (thuong 1a diém GND), que Do
tai diém co dién thé cao hon can do.

» Budc 3: Poc két qua trén mat chi thi.

= Budc 4: Néu gia tri qua nho dé doc, chuyén thang do xudng thang thap hon.

e. Po dién thé AC bing VOM k§ thuit s6 (DMM)

* Budc 1: Chon thang do 16n nhét cta ché d6 do L

= Budc 2: Dit que Pen tai diém c6 dién thé thap (thuong 1a diém GND), que Do
tai diém c6 dién thé cao hon can do.

» Budc 3: Poc két qua trén mat chi thi.

Thuc hanh Pién Tur Co Ban 14
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f.

Thuc hanh Dién Tu Co Ban

Budc 4: Néu gia tri qua nho dé doc, chuyén thang do xudng thang thip hon.

Dao dong ky va may phat séng
Dao dong ky
Budc 1: Chon thang X1 trén day do may dao dong ky.

Hinh 2.6. Chon thang X1 trén day do may dao dong ky

Budc 2: bat nit POWER (30), LED (32) sé sang khi dao dong ky dugc bat
nguon.

Budc 3: hiéu chinh INTENSITY (31) dé thay doi do sang.

Budc 4: hiéu chinh FOCUS (28) dé thay doi d6 day cua tia sang.

Budc 5: chinh can gat VERT MODE (7) qua kénh 1 (CH1).

Budc 6: chinh can gat SOURCE (23) qua CHI.

Budc 7: kiém tra va dam bao nat X-Y (19) khong & trang thai bi nhan giir.
Budc 8: xoay VAR (5) theo chiéu kim dong ho dén khi nghe tiéng “click”.
Budc 9: xoay VAR SWEEP (22) theo chiéu kim dong hd dén vi tri tan cung.
Budc 10: gan dau que do vao CAL (9) dé kiém tra day do.

Budc 11: chinh can gat AC-GND-DC Switch (1) qua GND.

Budc 12: xoay POSITION (27) cho dén khi thdy mot duong sang nam ngang &
chinh gittra man hinh.

Budc 13: chinh can gat AC-GND-DC Switch (1) qua AC.

Budc 14: xoay TIME / DIV (15) qua vi tri .5 mS

Budc 15: xoay VOL / DIV (4) cho dén khi thay séng vudng trén man hinh.

15
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Hinh 2.7. Song vuong trén man hinh dao dong ky.

= Budc 16: sir dung phuong trinh dugc mé ta trong sd tay hudng dan st dung cua
dao dong ky (phu luc C, muc TIME MEASUREMENTS, FREQUENCY
MEASUREMENTS va MEASUREMENT OF VOLTAGE BETWEEN TWO
POINT ON A WAVEFORM) d¢ tinh chu ky, tan s, gia tri dién thé dinh - dinh

cua song.
May phat song

=  Budc 17: bat nit POWER (1) cua may phat song, LED s€ sang sau khi may phat
song dugc bat ngudn.

* Budc 18: xoay RANGE (11) qua 1K.

* Budc 19: xoay FUNCTION (10) qua hinh séng sin.

* Budc 20: xoay FREQUENCY (2) qua vi tri 1.5.

= Budc 21: xoay OFFSET (7) nguogc chiéu kim dong hd dén vi tri tan cing.

= Budc 22: gin day cap vao OUTPUT (5).

= Budc 23: gin diy cap 6 budc 22 vao dau do ciia may dao dong ky.

= Budc 24: Kiém tra dang séng trén man hinh may dao dong ky va tinh toan chu

ky, tan s6 va dién thé dinh - dinh ctia song nay.

IV. CAU HOI CHUAN BI O NHA

Tim phuong trinh dé tinh dién thé giita 2 diém trén man hinh may dao dong ky?

V. BAO CAO

Dién két qua thuc hanh vao mau bao cio & trang ké tiép.

Thuc hanh Dién Tu Co Ban 16
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BAO CAO THU'C HANH
BAI 2: THIET BI PO KY THUAT SO

Ngay: ..o voeveiveeaaneen. Thoi gian: .......cocooeevee e

LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:
o (- | ,MSSV: ...
BANG KET QUA
Phuong
trinh
Cau hoi
chuan
bi
Podiéntrd |DPoc: ...l Do
b Poc: oo Do
Poc:veveii Do
c DPo di 6t Giatriphancucthudn : ...,
Dién thé DC | Gid trj d0 QUQC . .vvvvviiiiieeeeeeeeeee e
e Dién thé AC | Gid trj d0 QUQC . .vvvvviiiieeeeeeeeeeeeee e
Dao dong ky [Chuky :.................. Tansd toeeevneennn.... Vppieooiiiine
£ May phat Chuky:.......coooonit. TAn SO tvevveneenn.... Vppioeiiannn.
song
------- HET ------
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BAI 3 ‘ ' '
PHAN MEM THIET KE DIEN TU

I.  MUCTIEU
Trong bai thyc hanh nay, sinh vién s€ dugc luyén tip cac k¥ nang:

= St dung phan mém thiét ké dién tir (CAD) dé thiét ké va mé phong mach dién tir.

I. TOM TATLY THUYET
Phan mém thiét ké dién tir (CAD) la chuong trinh may tinh giup cac k¥ su
thiét ké mach dién, PCB va chay mo phong mach. Viéc mo phong giup tinh toan va
du doén trudce cac hoat dong, trang thai ciia mach dién. Pé mo phong mot mach dién,
SPICE 1a cong cu pho bién nht trong cong nghiép dién tir. Hinh dudi ddy mo ta

mot mach dién duoc dién gidi bdi chuong trinh SPICE:

* Any text after the asterisk "*' is ignored by SPICE

1Rk1 * Voltage Divider

— v wWI11012
R1 121000

R

K FR2 202000

. .OP * perform a DC operating point analysis
.END
Hinh 3.1. Mach cau chia thé va Netlist.
C6 rat nhiéu phan mém CAD khac nhau duoc phat trién va st dung trén toan thé
gidi. Loat bai thuc hanh vé ndi dung nay st dung phan mém OrCAD PCB Designer
Lite vi sy phong phu cac tinh ning va mién phi cho hoc tap. OrCAD Lite c6 day du
cac tinh ndng va ddc trung ctia phién ban thuong mai, tuy nhién, né giéi han kich
thudce va do phuic tap ciia mot ban thiét ké. OrCAD Lite khong gidi han thoi gian six
dung. Cac chuong trinh thanh phan:
=  OrCAD Capture: ddy 1a cong cu dé tao ra cac ban v& mach dién.
= OrCAD CIS: CIS (Component Information System) la cong cu quan ly thong
tin cua linh kién, ngoai ra né co su tich hop cac ludng dir liéu giup hd trg cho

cac viéc thiét ké quy trinh.

Thuc hanh Pién Tur Co Ban 18
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= OrCAD PSpice® A/D and Advanced Analysis: 1a by cong cu tich hop cac
quy chuin cong nghiép, tin hiéu twong tu, tin hiéu hdn hop va cac chuong
trinh phan tich dé mo phong va xac thuc hoat dong cua mach dién.

= OrCAD PCB Editor: day 1a cong thiét ké bo mach dién tir (PCB - Printed
Circuit Board).

III. THUC HANH
a. Thiét bi
= OrCAD PCB Designer Lite
b. So d6 mach
Buéc 1: mo Capture CIS Lite tir menu Start hozc 16i tit trén man hinh.

Budc 2: chon File->New->Project

OrCAD Capture CIS - Lite - [Start Page]
Design Edit View Tools Place Sl Analysis Accessories Options Window Help

New Project... =
= P )ect i - @
| Dpen k. Design
Close Ctrl+F4 Library
: | WHDLFile
“heck and Save Verilog File
[‘: Save As... Text File
Import L4
Export y Getting Started
Print Setup... oﬁ Mew Design '0% Mew Project
Print Area L4
1 ChUsers\..\test\test.opj Open Design t Open Project
Exit
Recent Files
‘ File name Created Date
| parninn Bscoiree

Hinh 3.2. File->New->Project

Budc 3: trong hdp New Project, dat tén ctuia thiét ké trong 6 Name, chon loai thiét ké theo

hinh dudi day. Sau d6, chon OK dé tiép tuc.

Thuc hanh Dién Tu Co Ban 19



Khoa Dién Tir Vién Thong Hé Chat Luong Cao

Mew Project *
s
|bai_21 Cancel
Create a New Project Llzing Help
s
% (®) PSpice Analog or Miked &/D Tip for Mew Users
Create a new Analog or
- tiwed &/0 project. The
@ () PC Board Wizard niew project may be blank
or copied fram an existing
template.

] \['EP () Programmable Logic Wizard
¢ |
() Schematic

Location

| Al zershltkha\DocumentshProject s test Browsze...

Hinh 3.3. Bt tén va logi cho thiét ké

Budc 4: OrCAD sé hoi ban tao mot thiét ké tréng hodc sir dung mau cé san, chon “Create a

blank project” nhu hinh 3.4.

Create PSpice Project x
() Create based upon an existing project
AnalogGHDSwmbol opj Browse...
Cancel
(®) Create a blank project
Help

Hinh 3.4. Tao thiét ké trong

Buéc 5: mot trang trang s& mo ra nhu hinh 3.5

OrCAD Capture CIS - Lite - [/ - (SCHEMATICY : PAGET)] —
Bl File Design Edit View Tools Place SlAnalysis PSpice Accessories Options  Window  Help cadence® - & x
EEda : [ MR/ Aj = fEEERE@ [ &~

&t AR AR )P I LS b 0 1S
: &
strtpace [ bazop [F]  PacEL ] | B @
.2 === |

~ |9 N
P
i @
g9 e
§ =
1+
4%
H + K

=
Ix
TR
S
R €
N .M %

1]

Hinh 3.5. Trang trdng cho thiét ké
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Budc 6: di td1 Place->PSpice Component...->Resistor dé léy ra mot dién trd. Sau do, mot

biéu tuong dién trd s€ xuat hién va di chuyén cung con tré chudt.

F&] OrCAD Capture CIS - Lite - [/ - (SCHEMATIC1 : PAGET)]
k] File Design Edit View Tools [§

|| Sl Analysis PSpice Accessories  Options  Window Help

14 £ [ |

-

FR =~ R | MR gag =
& Part... P k’
PSpice Component... PSpice Ground
t t Capacitor
Databaze Part Z Diode
[ Start Page " bai_2.opj E L Wire W Inductor
Auto Wire L4 Resistor
1 Bus B Digital
“§ Junction ! Discrete
A BusEntry E Passives
= Met Alas... M e
= =8 p e F =
i Fowe: Search...
+ Ground... G
[l Off-Page Connector... Mndelmgf.pfllcatmn...
¥ Hierarchical Block...
B <> Hierarchical Port...

Hinh 3.6. Place->PSpice Component...->Resistor

Buwde 7: bAm chudt trai dé dit dién tro trén vao trang thiét ké.

[l PAGE1* ]

Hinh 3.7: Pat mot dién tro

Budc 8: chon dién tré viura dat, bam va gilr chudt trai dé di chuyén va dit di¢n trd trén vao

vi tri khac cta trang thiét ké.

Bude 9: dé xoay linh kién, bam chudt tréi trén linh kién dé lua chon, sau d6 nhan phim R

xoay 90 do.

Thuc hanh Pién Tur Co Ban
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Hinh 3.8. Chon va nhdn phim R de xoay linh kién 90 do.

Budc 10: dat thém mot dién tro khac vao trang thiét ké (1ap lai cac budce tir 6 dén 9)

Hinh 3.9. Dat R2

Buéc 11: di dén Place->PSpice Component...->Source->Voltage Sources->DC dé dat mot

ngudn dién thé DC.

- [/ - (SCHEMATICT : PAGET]]
ew  Tools 5l Analysis  PSpice  Accessories  Options  Window Help
i o o : R
o | B : 9 [ & L L i+ 18
| PSpice Component... PSpice Ground
£ t Capacitor G\J
Database Part 7 d Dicde
o= |B] 1 Wire w Inductor
Auto Wire Resistor -] 1 H I
1 Bus B Digital ’
<= Junction J Bt 3
A Bus Entry E Passives L
= MNet Alias... N Source Controlled Sources L]
E‘.f" Power... E SERE LCurrent Sources ’. |
+ Ground... G - — ,| Voltage Sources AC |
[C1. Off-Page Connector... Modeling Application... .r—r.wi 5 |
I Hierarchical Block... Pulse |
< Hierarchical Port... Sine |
lie F % R: Exponential |
| No Connect X EM Sine |
: ) L=
Title Block...
Bookmark...
5 Text... T
T lin Shifts|

Hinh 3.10. Place->PSpice Component...->Source->Voltage Sources->DC

Thuc hanh Pién Tur Co Ban
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Buéc 12: bam chudt trai trén trang thiét ké dé dat V1

Hinh 3.11. Bt mét nguon dién thé DC.

Buéc 13: di dén Place->Wire (or nhan W) dé di dén ché do ndi day. Néu ban mudn thoat

khéi ché dé nay, nhan Esc trén ban phim cua ban.

(SCHEMATICT : PAGET)]
roolsSIAna\ysis PSpice  Accessories  Options  Window Help

o ‘- faaage -
& g N I I kS b 0 1

PSpice Compenent... k

Databaze Part Z
1 Wire W

Auto Wire 4 A I E I
L. Bus
“ Junction
zl Bus Entry
= Net Alias...
9 Power...

=2

G mZ2m e @

+ Ground...

|4 Off-Page Connector... % Rz
ik

. Hierarchical Block...

<= Hierarchical Port...

|-X Mo Connect X

Hinh 3.12. Place->Wire

Budc 14: bam chudt trai vao mot chan cta R1

Hinh 3.13. bam chudt trdi vao mét chan cia R1.
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Buéc 15: di chuyén con tré téi mot chan cua R2 cho dén khi théy xuét hién chdm tron mau

do.

Wi
-:l"-"-:lci

[/R2/2 Mumber2 ]

Hinh 3.14. Di chuyén con tré t&i mét chdn ciia R2.

Budée 16: bAm chudt trai trén chan nay cia R2 dé két thuc qua trinh ni day giira R1 va R2.

Hinh 3.15. Hoan thanh néi déy giita RI va R2.

Buwdc 17: 1ap lai cac bude tir 13 dén 16 dé hoan thanh viéc ndi day toan mach dién nhu

hinh bén dudi.

o
i

Vo=

Hinh 3.16. Mach hoan chinh.
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Buéc 18: bam kép chudt trai trén gia trj “0Vdc”

-0\.":{ c.—:

] o

V1

; R1
1k
; R2
1K

Hinh 3.17. Bam kép chudt trdi vao “0Vdc”

Buéc 19: ddi gia tri trong 6 Value qua 5Vdc sau d6 chon OK.

Display Properties

hd

Fant

Hame: DC Ayial 7 [default]
alue: |ﬁ\f-:|c: | Change... | [UseDefault
Digplay Format
Calar
() Do Mat Dizplay
@ Yalue Oniy T
() Mame and Yalue Fotation
() Mame Orily ®r Oer
() Both if ¥alue Exists O o Qe

() Walue if Y alue Exists

Teuxt Justification

Drefault ~

Cancel Help

Hinh 3.18. Béi Value qua 5Vdc

Hé Chat Luong Cao

Buéc 20: di dén Place->Ground. .. dé dit biéu tuong GND vao trang thiét ké.

- (SCHEMATICT : PAGET)]

i Part... P

PSpice Component...

Database Part
1 Wire
Auto Wire
1 Bus
<= Junction
.-l Bus Entry
= Net Alias...
= Power...
<+ Ground...
[th. Off-Page Connector...
I, Hierarchical Block...

< Hierarchical Port...

=N

IEH

B mEZm - @m

|-K No Connect X

Title Block...
Boolomark

3

Tool;mslﬁma\ysls PSpice  Accessories  Options  Window  Help

SR
[ LE L2 b 0
} B @
o | N
5Vdc——

Hinh 3.19. Place->Ground...
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Buwée 21: Chon 0/CAPSYM

Place Ground

o |
Cancel
/ i ~
0/Deszign Cache Add Library....
GMND/CAPSYM — :
GMND/Design Cache = Remave Library
GHD_EARTH/CAPSYM g
Help
Libraries:

Mame:

Use 0/CAPSYM symbol to place a do ground
MetGroup Ground
] Show UnMamed NetGroup

P ]

Hinh 3.20. Chon 0/CAPSYM

Buéc 22: Nbi day GND vao mach dién.

wl| M
S\Vde——

R1
1k

R2
1k

Hinh 3.21. Néi ddy GND vao mach dién.

Buéc 23: di dén PSpice->Create Netlist

e e b iy

@

RGET]]
|Analysis m Accessories  Options  Window  Help
ND— = ﬂew Simulation Profile

Create Metlist
| | View Netlist

. Advanced Analysis
Markers
Bias Points
V1
5Vde——

1K

Hinh 3.22. PSpice->Create Netlist

Thuc hanh Dién Tu Co Ban
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Budre 24: di dén PSpice->View Netlist dé xem netlist cia mach dién nay.

AGET)]
IAna\ysisAcces;ories Options  Window Help

[& New Simulation Profile

AL AR C" ' i £ [ b w1t 18
; g
Create Metlist
View Netlist
Advanced Analysis 4
Markers »
Bias Points L3
R1
v 1k
5Vde——

Hinh 3.23: PSpice->View Netlist

Budre 25: di dén PSpice->New Simulation Profile dé tao va thiét 1ap cac thong tin mo

phéng.

Hinh 3.24. PSpice->New Simulation Profile

S Accessories  Options Window  Help

1 [ MNew Simulation Profile

=
2 B L 12 b I it 1
@
Create MNetlist
- View Metlist
— Advanced Analysis L:
Markers L4
Bias Points L4
R1
v 1K
5Vde—

Buéc 26: dit tén cho thiét 1ap nay (bat ky tén nao ban mudn nhung khong chua céc ky tu

dac biét nhu khoang tréng, &, #,...)

Hinh 3.25. Pat tén cho thiét ldp sau do chon Create.

Thuc hanh Pién Tur Co Ban
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M ame:
DC_analyzel |
Cancel
Inherit Fraom;
none w
Foot Schematic: SCHEMATICT
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Hé Chat Luong Cao

Budérc 27: Cira s6 Cai dat s& hién ra va chon cac thong tin mé phong nhu hinh dudi.

B " Simulation Settings - DC_analyze

Genaril Analysis Type: Output File Options
) Eias Point
Analysis Options: " semiconductors (.OF)

Configuration Files Ferform Sensitivity analysis ((SENS)
¥  General Settings ) )
Onti Output variableis):

BaUnS Temperature (Sweep)
Calculate small-signal DC gain ([ TF)
Data Collection Save Bias Point
From Input source name:

Erobe Window Load Eias Point

To Output variable:

Include detailed hias point information for nonlinear controlled sources and

| oK || Cancel ||  Apply

Reset | Help |

Hinh 3.26. Thiét lgp cdc théng tin mé phéng sau dé chon OK.

Buéc 28: di dén PSpice->Run dé chay mé phong

E1)]
alysis [ Accessories Options Window Help

_ = Y
4 O A |4 I b L I 1
i View Simulation Results  F12

View Qutput File | ik

Create Netlist
View Metlist

(%] New Simulation Profile
—— Edit Simulation Profile

SCHEM

Advanced Analysis v

Markers 4

Bias Points. ) 4 R1
1K
v ‘

5Vde—

Hinh 3.27. Chay mé phong mach dién.

Buéc 29: sau khi qua trinh chay két thiic, bAm vao nut V dé hién két qua lén trang thiét ké.

sis PSpice Accessories Options Window Help

QARG @ : E
»M @V O LE K Lkl 1t 14
' B Dt ] @

HEMATL. . *| SCHEMATL. ..

R1
1k

1
5Vde—

3

Hinh 3.28. Hién thi két qua cdc nut mach.
Buée 30: Dién cac két qua vao bao céo.

Thuc hanh Dién Tu Co Ban
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IV. CAU HOI CHUAN BI O NHA
Cai dat OrCAD PCB Designer Lite trén may tinh cta ban.

Viét phuong trinh chuyén mach twong duong tir cau chia thé sang ngudn thé?

V. BAO CAO

bién két qua thyc hanh vao mau bao cdo ¢ trang ké tiép.

Thuc hanh Pién Tur Co Ban
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BAO CAO THU'C HANH
BAI 3: PHAN MEM THIET KE PIEN TU

Ngay: ..o voeveiveeaaneen. Thoi gian: .......cocooeevee e

LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:
o (- | ,MSSV: ...l
BANG KET QUA
Phuong
Cau héi | trinh
chuan
bi
Netlist
Buéc 24

So d6 mach
va két qua
mo phong
(chi v& so d6
va céc két
Buge 30 | qud)

R1=2k,
R2=5k,
VI1=15Vdc
Thue | V& két qua
hanh
mé
rong
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BAI 4

MO PHONG QUET DC VA MIEN THOI
GIAN TRONG PSPICE

I.  MUCTIEU
Trong bai thyc hanh nay, sinh vién s€ dugc luyén tap cac ky nang:
= MO phong va phan tich mach dién & ché 6 quét DC va mién thoi gian trong

PSPICE

I. TOM TATLY THUYET
a. Quét DC (DC Sweep)

Pay 1a mot tinh ning trong ché d6 mé phong DC. Trong tinh ning nay, dién
thé hodc dong dién DC cia cic ngudn cung cip sé bién thién trong mot khoang gia
tri v6i cac bude nhay duoc thiét 1ap trude. Chirc ning mo phong nay rat hiru dung
trong viéc phan tich cac dac tinh DC cua mot mach dién hodc tim ra cac diém hoat

dong t6i uu cua mot thiét ké.

D1
[~

LT
Dbreak

i V1
OVde—— R1

Hinh 4.1 Trich xudt dwong déc trung Dién thé - Dong dién ciia di 6t bang quét DC.

Trong mach dién ¢ hinh 4.1, dién thé ctia nguon V1 thay doi tir 0.2V dén
1.0V véi bude nhay 0.05V, tng véi su thay dbi do, dong dién di qua D1 ciing thay

d6i theo mot duong cong dugc mé ta trong do thi dién thé - dong dién.
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b. Tic thoi (mién thoi gian)

Pay 1a ché do mo phong chi ra hoat dong ciia mach dién theo thoi gian. Do
do, thiét 1ap thoi gian phan tich 13 yéu t6 quan trong nhét cua ché do nay. Viéc thiét
1ap ndy yéu ciu cac tham sb bao gdm: thoi diém bat dau (théng thudng tai 0 gidy),
thoi diém két thic va budc nhay thoi gian. Budc nhiy cang nho thi két qua mo
phong cang chinh xac, nhung tong thoi gian dé hoan thanh moé phong s& ting vi

SPICE phai thuc hién nhiéu phép tinh.

D1
i ouT

11
Dbreak

V1
VOFF =0 R1
VAMPL =1 100
FREQ = 1kHz
AC=
>0

-0

Hinh 4.2. Pién thé ngé ra trén day “OUT” trong ché dé mé phong tirc thoi.

Hinh 4.2 mé ta mot vi du vé mé phong ché do tic thoi. Mot ngudn thé AC
phat song sin dugc két ndi vao mot diode dé hinh thanh mach chinh luu mot ban ky.
Thoi diém bat ddu mé phong tai 0 gidy, két thuc tai 10 mili gidy véi budc nhay thoi

gian 1a 10 micro gidy.

Ché @6 mé phéng tirc thoi 13 mot ché dd md phéng vo ciung quan trong, né
khong chi giup kiém tra hoat dong ciia mach ma con giip ching minh tinh

nang cia mot mach dién.

III. THUC HANH
a. Thiét bi
* OrCAD PCB Designer Lite

b. DC sweep
Budc 1: mo Capture CIS Lite va v& mach nhu hinh 4.3.
- Pé dat tén cho day (vi du: Vin):
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= Place->Net Alias...
=  Gd tén day Vin sau d6 bam OK.

Hé Chat Luong Cao

= Bam vao mdt day can dat tén trén so do mach dé dat tén vira go vao day do.

- Pé dat mot cong (vi du: OUT):

= Place->Hierarchical Port...

= Chon kiéu cho céng, vi du PORTLEFT-L, sau d6 bAm OK.

= Nhép trai vao trang so dd dé dat cong nay..
= NO1 mot day to1 cong nay.

= Nhéip kép vao nhian PORTLEFT-L d¢ dbi tén cong, vi du: OUT.

R1
10k
— - Jour
R2 Q1
Vin__ ap, o
| V2 | v Qbreaki
SVde——  OVdc—— 1k
=0 =0 0

Hinh 4.3 Mach kiém tra hoat dong cua transistor NPN

Budc 2: chon PSpice->New Simulation Profile

: PAGET)]
5l Analysis Accessories  Options Window  Help
| =1 Mew Simulation Profile Sk e
PORTLEFT-"— = s E
I: Edit Simulation Profile " Eil :H;J {Ej @
R F11 &, '
| 4R O b 16 1 £ L L L+ 1
Yiew Simulation Results  F12
View Output File til
Create Metlist
E i) View Metlist
I E—
Advanced Analysis »
Markers L4
Bias Points L4
§ R1
10K
< Jout
R2 Q1

Hinh 4.4. Tao mot mo phong

Thuc hanh Pién Tur Co Ban
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Budre 3: dat tén cho thiét 1ap mo phong (tén nay khong anh hudong dén mo phong)

Mew Simulation 4

M ame:

|DC_sweed | -
| Cancel |

Inherit Fram:; i )

none vl | |

Root Schematic:.  SCHEMATIC

Hinh 4.5 Dt tén cho thiét lip mé phong

Buérc 4: thiét 1ap cac lya chon md phong nhu hinh duéi sau d6 nhan OK.

# ' Simulation Settings - DC_sweep

General
Analysis

Configuration Files

Analysis Type: Sweep Variable

DC Sweep [] © Voltage source Name:
Options: Current source Model type:
[« Frimary Sweep Global parameter Model name:

V1

Qpligns ] Secondary Sweep Model parameter Parameter name:
Data Collection [l Monte Carlo/Worst Case | Temperature
Probe Window [ Parametric Sweep Sweep Type :

| Temperature (Sweep) Start Value: 0

[ Save Bias Point 8 Linear End Value: 5

"] Load Bias Point Logarithmic Decade Increment: 0.1

‘Value List
oK | | Cancel ||  Apply Reset Help

Hinh 4.6. Thiét ldp mé phong quét DC.

Buwée 5: Tao netlist cia mach dién.

Budéc 6: Chay mo phong (PSpice->Run) va doi dén khi ctra so6 PSpice A/D Lite hién 100%

[ SCHEMATICT-DC swe

& e Eait i

D Lite - [DC_sweep.dat (active)]
ace Plot Tools Window Help B

=
cadence® - s x

LB B
3 | ¥Vl o

=X

L, [oeweiecwes | QW W@
hEhds DNONDENNNS

dER EPWEe

EDA/Cadence
ans)/eDa,/Cadence

= Profile; "SCHER &

lalx

ans/EDA/Cadence Trace Cotor [ Trace Name | ¥
Xalues.
§|pseice stat= 0 VM- 5 End=5
= Totalich fne
b INFOIDRPROBE- — v
H
HE > €% N\ndysis {Walch jDeviees /. < > \\

Thuc hanh Dién Tu Co Ban
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Buéc 7: di dén Trace->Add Trace...

Hé Chat Lwong Cao

g SCHEMATIC1-DC_sweep - PSpice A/D Lite - [DC_sweep.dat (active]]

E File Edit View Simulation Plot Tools Window Help %
G EREE |khdiee P

SCHEMATICT-DC_sweep

QQAa

Performance Analysis...

TR

Cursor

i

Macros...

e

Measurements...

= Evaluate Measurement...

Hinh 4.8. Thém tin hiéu dé vé.

Buwéc 8: Tim va chon V(OUT) dé va.

Add Traces
Simulation Output Variables

Iv2:4) & Analog

Digital
£ Yoltages
S[m 88318;] Currents
m[m: _ Power
wm :c) Moise [#/Hz]
wm 1) Alias Names
WIR 251 ] Subcireuit Modes

W1RT) 49 variables listed

Full List

Functions or Macmos

Analog Dperators and Functions — ~

0
)

ABS()
ARCTAN()
ATAN(]
AVG()
AVER )
0%

or)

DE[)
ENVMAK] ]
ENYMING. ]
EXF[)

G

Trace Expression: |V[D UT)W{in) ¥OUT)

| [ok ] [ cancel| | Hen

Hinh 4.9. Chon V(OUT) sau d6 nhdn OK

Buée 9: lip lai budc 8 dé v& V(Vin)

Add Traces

Simulation Output Yariables
IC[E1) Pl
IE[31] Analog
sl Digital
W[NODEE?)
Y(NODS1E) Yolages

YOUT)
Y(Q1:b) Cuments

Wd1:c)
ViTe) Power

WA i
VEFH :2% Maize [W&/Hz]

Y[R21] [ tlias Names
WY1+ Subcircuit Modes

W1V1] 49 variables listed

Full Ligt

Functions or Macroz

| &nalog Operators and Functions

0
/

£B5()
ARCTAN()
ATAN(]
AG()
AVEH[ ]
Cos()

Dl

DB(]
ENVMAK] )
ENYMING, ]
EXP()

Gl ]

IMG( ]
LOG()
LOGIO[)

M

hak( ] >

Trace Expression: |VN\I’1]

| [Cok_] [cancel | [ Hep |

Hinh 4.10. Chon V(Vin) dé vé sau dé nhan OK

Thuc hanh Dién Tu Co Ban
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Buéc 10: két qua

Hinh 4.11. Dang song két qua

c¢. Mién thoi gian

Buée 11: d6i mach dién & phan trudce thanh so d6 dudi day:

§ R1
10k
e - JOur
R2 Q1
Vo app, ®
= V2 . V3 Qibreaki
SVdc——  VOFF=0 @ 1k
—_ VAMPL = 1V S
FREQ = 1kHz
AC =
0 =D =0

Hinh 4.12. Mach dién moi

Budc 12: chon PSpice->New Simulation Profile

Budre 13: dit tén cho thiét 1ap mo phong (tén nay khong anh huéng dén mo phong)
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Root Schematic:

Mew Simulation >
M amne:
| Transieny |
ancel
[nhent Fronm:
hane -

SCHEMATICY

Hinh 4.13 Ddt tén cho thiét lip mé phong

Buéc 14: thiét 1ap cac lya chon mo phong nhu hinh dudi sau d6 nhan OK.

B 7 Simulation Settings - Transient

General

Analysis
Configuration Files
Options

Data Collection

Probe Window

Analysis Typa:
Time Domain (Transient)

Options:

¥ General Settings
Monte Carlo/Werst Case
Farametric Sweep
Temperature (Sweep)
Save Bias Point
Load Bias Point
Save Check Point

Restart Simulation

Run To Time : 10ms seconds (TSTOP)

Start saving data after : 0 seconds

Transient options:

Maximum Step Size 0.00001 seconds

Skip initial transient bias point calculation (SKIPEF)

Run in resume mode

| QutputFile Options... |

oK [ cancel || Apply |

Reset

Help

Hinh 4.14. Thiét lip mé phong tirc thoi

Buée 15: Lip lai tir budc 5 dén budc 10 dé co két qua.

IV. CAU HOI CHUAN BI O NHA

V. BAO CAO

Dién két qua thuc hanh vao mau bdo cdo & trang ké tiép.

Thuc hanh Dién Tu Co Ban
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BAO CAO THU'C HANH
BAI 4: QUET DC VA MO PHONG MIEN THOI GIAN TRONG PSPICE

Ngay: ..o voeveiveeaaneen. Thoi gian: .......cocooeevee e

LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:
o (- | ,MSSV: ...l
BANG KET QUA
Netlist
Budc 5

Tim diém
chuyén

trang thai
cua mach

Buoéc 10

Netlist ctia
mach méi

Budc 11

V& song két
qua cua
mach moi
khi mé
phong &
mién thoi

Buwoc 15| .
gian
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BAI 5
MO PHONG AC VA DAP UNG TAN SO
TRONG PSPICE

I.  MUCTIEU
Trong bai thyc hanh nay, sinh vién s€ dugc luyén tap cac ky nang:

= MOo phong dap tng tan s sir dung ché d6 AC trong PSPICE

II. TOMTATLY THUYET

a. Dap ng tan so

Dép tng tan s 1a phuong phap mod phong dé phan tich cac dic tinh dong cia
mot mach dién hodc hé théng. N6 do ludng ty sb gitra ddu ra va dau vao khi tin sb
ctia tin hiéu ngd vao bién thién trong nhiing khoang khac nhau. Két qua cia viéc

phan tich cho chiing ta biét toc do hoat dong tdi da ciia hé thong.

Két qua cua dap Gmg tan s6 thuong dugc thé hién dudi dang gian do Bode

nhu hinh 5.1.
Corner
. Vout Freguency
Gain =20 log Vi fe
h, ) B,
{ PassBand ! | Stop Band
v . v
DdB - ]'
aap|mr———— — — \ «—-3dB MED}
Frequency Slope =
= Response | -20dB/Decade
f=H
5
3 |
Bandwidth
- L |
Ph fec(LP) Frequency (Hz)
0° o=r | (Logarithmic Scale)

45° |

90°

Frequency (Hz)
Hinh 5.1 gian do6 Bode.
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Trong hinh 5.1 trén, tAn sb géc (corner frequency), hay con goi la tn sb cit

(cuttof frequency), 1a tan so6 cua tin hi€u ngd vao ma tai do ty so gitra bién do vao-ra

giam di mot luong 1/+2 (tuong ing dudng dap Gng bién do trén gian d6 Bode

giam mot lugng -3dB).

b. M6 phéng ché do AC

Mo phong ché do AC trong PSPICE 1a mot ché d6 cho phép thay d6i tan sb

ngd vao cua tin hi€u va phan tich dic tinh cua mach hoac h¢ thong & mién tan so.

Vin N

______________

V1 e J : ] ;
VOFF =0 o | N = SN — :
VAMPL = 1 1 1onF ! 5 :
FREQ = 1kHz : 5 :

AC=1

-4
1.0Hz 100Hz 10KHz
=5 O 28% LOG(U{OUT)/VU{Vin))

=ip Frequency

Hinh 5.2 Gidan do Bode ciia mach loc thip qua don gidn

III. THUC HANH
a. Mach loc thip qua don gian

Buéc 1: md phan mém Capture CIS Lite va v& mach nhu hinh 5.3.

A I ouT

ol
VOFF=0 /= c1
VAMPL = 1 @ T 1one
FREQ = 1kHz
AC = 1

:0 " 0
Hinh 5.3 Mach loc thap qua don gian.

Budce 2: chon PSpice->New Simulation Profile

Thuc hanh Pién Tur Co Ban
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MATICT : PAGET)]
Place 5l Analysis P$pi_é‘g' Accessories  Options Win_dow Help
[ New Simulation Profile . Eoi e
|0 < 5
I— Edit Simulation Profile " Bﬂ }E
OF 44 o 0! & £ K L [0 ]t 18
View Simulation Results  F12
View Output File [
m Create Netlist
| View Netlist
Advanced Analysis [2
Markers 4 R‘l
Bias Points 5
0 AM ¢
100
\Al
at
VOFF =0 i — &

Hinh 5.4. Thiét ldp mé phong

Buéc 3: dit tén cho thiét 1ap mo phong (tén nay khong anh hudng dén mé phong).

Mew Simulation >
M ame:
[ad] |
Cancel
Inhent From:
hone L
Root Schematic: SCHEMATICT

Hinh 5.5 dat tén cho thiét 1ap mo phong.
Buérc 4: thiét 1ap cac tham sé mo phong nhu hinh 5.6:

- Analysis Type: AC Sweep

- AC Sweep Type: Logarithmic

- Start Frequency: 1 (it means 1 Hz)

- End Frequency: 1e6 (it means 1 x 10° Hz or 1 MHz)

- Points/Decade: 100 (s6 diém cang 16n, dd chinh xac cang cao tuy nhién thoi gian

mo phong cang tang)
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B Simulation Settings - AC X
General Analysis Type: AC Sweep Type
ACS Moi i 2
e weep/Noise Linear Start Frequency: 1
Options: @ Logarithmic End Frequency: 1e6
Configuration Files :
¥ General Seftings Decade Points/Decade: 100
Options Maonte Carlo/Waorst Case “Moise Analysis
Data Collection Parametric Sweep Enabled Cutput Valtage:
Probe Window | Temperature (Sweep) I Source:
Save Bias Point Interval:
Load Bias Point Output File Options
Include detailed bias point information for nonlinear confrolled sources and
semiconductors (.OP}
[ oK || cancel || Apply | Reset || Help |
Hinh 5.6 Simulation parameters for AC Sweep
Buwére 5: tao netlist cia mach dién.
Budce 6: chay mo phong (PSpice->Run) va doi PSpice A/D Lite hién 100%.
Budc 7: trong ctra s6 PSpice A/D Lite, di dén Trace->Add Trace...
Budc 8: trong cira s6 Add Traces, nhap ham nhu hinh 5.7 va nhan OK.
Add Traces
Sirmulation Output W ariables Functions ar bacros
¥ | Analog Operatorz and Functions w
Frequency A Anala # A
By 5l
I[H'I.] Drigital "
[[R1:1) w7 -
i1 Yolkages ;
I +] o (=
VO] Currents ABS(]
YIC1:1) w; ARCTAM[]
WICT 2 Power BTAND]
WMi_ . AVG[
WIRT1] Nass= [¥ez] AVEX] ]
WIR1:2) ; CO5[)
ViV4] Aliaz Names D
YW R
Vivin] Subcircuit Modes ENYMA] |
Y1[C1) EMYMIM ., |
Y1[R1] ExP[]
alvall G
Y2IC1) [MG[ ]
Y2[R1] LOG[ )
V2[W1] : : LOG100 )
WICT] 25 variables listed Ml
WIRT] o A ] i
Full List
Trace E:-:pressiu:un:|DB["vf[DLlT]] | I (] I Cancel Help
Hinh 5.7 Nhap ham tinh Decibel (DB) va vé tin hiéu ngo ra
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Buéc 9: nhép phai trén dd thi va chon Cursor On dé hién thi con tré trén do thi.

Buée 10: st dung cac phim mili tén trén ban phim dé di chuyén con tré téi vi tri -3dB tim

gia tri tan sb tai diém nay.
b. Mach lgc cao qua don giin

Buwde 11: doi so d6 mach sang mach nhu hinh 5.8.

C1
i I Jout
Vi 10nF
VOFF =0 R1
VAMPL = 1 @ 100
FREQ = 1kHz
AG=1
i) =D
Hinh 5.8 Mach loc cao qua don gian
Budc 12: 1ap lai tir bude 2 dén 10 dé€ tim tan so cat cia mach nay.
c. Mach khuéch dai BJT don giin
Buwdc 13: tao du &n mdi cho mach dién trong hinh 5.9.
I
§ R1 R3
10k 10k
| < OUT
. 5
vin
17
R - Qbreakhl
Vdo—=—— V2
T VOFF=0
VAMPL =1 9
FREQ = 1kHz § R2 = C3 R4 C2 == iGA
AC =1 10k 1pF 15k | 10uF 1pF
:U ?D :U ?U :D __—D =

Hinh 5.9 Mach khuéch dai BJT don gian.

Buéc 14: thiét 1ap cac mo phong mién thoi gian nhu hinh 5.10.
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B Simulation Settings - trans

Options
Data Collection

Probe Window

Monte Carlo/\Worst Case
Parametric Sweep

Temperature (Sweep)

General Analysis Type: Fun To Time : 10ms seconds (TSTOP)
Time Domain {Transient)
Analysis . ;
Options: Start saving data after : 0 seconds
Configuration Files # ) Transient options:
! ool Selbugs Maximum Step Size 0.00001 seconds

Skip initial transient bias point calculation (SKIPBP)

Run in resume mode

Save Bias Point
Load Bias Point
Save Check Point

| Cutput File Options... |

Restart Simulation

[ ok || cancel | [ Help |

Apply | Reset

Hinh 5.10 Tham sé mé phong mién thoi gian.
Bude 15: chay mo6 phong va vé céc tin hiéu V(OUT) va V(Vin).

Budc 16: 1ap lai tr bude 2 téi bude 10 voi cac tham s6 nhu hinh 5.11 dé tim tan sd cét cua

mach khuéch dai.

- Start Frequency: 1 Hz
- End Frequency: 1€9 (it means 1 GHz)
- Points/Decade: 1000

B 7 Simulation Settings - AC1

Load Bias Puoint

General Analysis Type: AC Sweep Type

AC Sweep/Noise Linear Start Frequency: 1
Analysis ) e

Options: Logarithmic End Frequency: 1eg
Configuration Files :

¥ General Settings Decade FPoints/Decade: 1000

Options Monte Carlo/Worst Case Moise Analysis

Data Collection FParametric Sweep Enabled Cutput Voltage:

Probe Window Temperature (Sweep) IV Source:
Save Bias Point Interval:

Qutpui File Options

Include detailed bias point information for nonlinear controlled sources and
semiconductors (. OP)

[ OK ||

Cancel || Apply

Reset

Hinh 5.11 Céc tham sé mé phong buée AC.
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IV. CAU HOI CHUAN BI O NHA

V. BAO CAO

bién két qua thyc hanh vao mau bao cdo ¢ trang ké tiép.

Thuc hanh Pién Tur Co Ban
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BAO CAO THU'C HANH
BAI 5: MO PHONG CHE PQ AC VA PHAN TiCH PAP UNG TAN SO TRONG PSPICE

Ngay: ..o voeveiveeaaneen. Thoi gian: .......cocooeevee e

LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:
o (- | ,MSSV: ...l
BANG KET QUA

Netlist
Budc 7

V& db thi

Bode
Buéce 11

TAN SO CAL = v,

Netlist ctua
mach moi

Buwoc 15

V& do thi
Bode

Buwoéc 17
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BAI 6

PI OT NOI P-N VA CAC MACH CHINH

LUU

I.  MUCTIEU

Trong bai thyc hanh nay, sinh vién sé dugc luyén tap cac ky nang:

* Thuyc nghiém cac mach chinh luu co ban.

* Tinh to4n cac thong so ctuia cdc mach chinh luu co ban.

II. TOMTATLY THUYET
1. Chinh luu ban ky

I

.

O

] .
M
iode
AC A
Input Ve $
L

O

+Wanx

/i /\ 7 o
v E [‘ Resultant O utput Waveform

AC Input Waveform

Hinh 6.1. Mach chinh luu ban ky.
Pién thé DC trung binh ngd ra:
Ve =22 = 0.318 X V oy = 0.45x Vg

Dong dién qua tai 1a

_Vdc
IdC_ R

Thuc hanh Dién Tu Co Ban
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2. Chinh luu toan ky
a) Loai 02 di 6t

%

Current flows

when DOy
conducts
AC
Input
Current flows
when D4
conducts

Resultant Output Waveform

Hinh 6.2. Chinh luu toan ky 02 di ot.
Dién thé DC trung binh ngd ra:

2xXV max

Vdc = = 0.636 x Vmax = 0.9 x VS

Dong dién qua tai la

b) Loai 04 di 6t

©

| §:Luad

@ <«
o

Hinh 6.3. Chinh luu toan ky 04 di 6t (cau di 6t)

Thuc hanh Dién Tu Co Ban
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Mach dién trén c6 02 chu trinh lam viéc:

- Ban ky duong: D3 va D4 mé vi phéan cuc nguoc , D1 va D2 dén ndi tiép.

- Béan ky am: D1 va D2 m¢ vi phan cuc ngugc, D3 va D4 dan ndi tiép.

a) Ban ky dwong b) Ban ky am
Hinh 6.4. Chu ky lam viéc ciia mach chinh luu toan ky ding cau di ot.

Cac phuong cua mach nay tuong duong véi cac phuong trinh ctia chinh luu toan ky

02 di 6t.

III. THUC HANH
1. Thiét bj
- Pi 6t, dién tré, breadboard va day ndi.
- Nguén dién AC 6V/0V/6V 50Hz.
2. Chinh luu ban ky

Buwéc 1: 1ip mach nhu hinh 6.1 véi Re = 2.2 kQ.

Buwérc 2: tim gia tri Vpp va tan sd cua dién thé AC dau vao bang may do song, tinh gia tri
hiéu dung.

Buéc 3: quan sat dang song giita 2 dau dién tré Ry bang may do song, tinh tin s6 va Vipc,
Buéc 4: do dién thé Vipc giita 2 dau dién tré RL bang DMM.

Budc 5: tinh dong dién Ipc qua dién tré Re.

3. Chinh luu toan ky 02 di 6t

Buéc 6: 1ap mach nhu hinh 6.2 véi Rp = 2.2 kQ.
Buéc 7: tim gia tri Vpp va tan sd cua dién thé AC dau vao biang may do song, tinh gia tri
hiéu dung.

Budrc 8: quan sat dang song giita 2 dau dién trd Ry bang méay do song, tinh tan sd va Vipc.
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Buéc 9: do dién thé Vinc giita 2 dau dién tré RL bang DMM.
Budce 10: tinh dong dién Iipc qua dién tré Ry.

4. Chinh lwu toan ky cau di 6t

Buée 11: 1ap mach nhu hinh 6.3 v6i R = 2.2 kQ.

Buéc 12: tim gia tri Vpp va tan s6 cua dién thé AC dau vao bang may do song, tinh gia tri
hiéu dung.

Buéc 13: quan sat dang song giita 2 dau dién tré Ry bang may do song, tinh tan sb va Vipc,
Buéc 14: do dién thé Vipc gitta 2 dau dién trd RL bang DMM.

Budc 15: tinh dong dién Iipc qua dién tré& Ry.

IV. CAU HOI CHUAN BI O NHA
Viét netlist cho mach & hinh 6.3.

V. BAOCAO

bién két qua thyc hanh vao mau bao cdo ¢ trang ké tiép.
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BAO CAO THU'C HANH

BAI 6: PI OT NOI P-N VA CAC MACH CHINH LUU

Ngay: ..o voeveiveeaaneen. Thoi gian: .......cocooeevee e
LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:
o (- | ,MSSV: ...l
BANG KET QUA
Cﬁq hoi
chuan bi
Dang song
ngo ra
Chinh luu
ban ky
Vpp(thtr Cép) T fACT i, YAChd =
Vipc (Iy thuyét) = .................. Vipc (thuc t€) = ..vveiiee
ILDC T ieeteiereicetitatttntsretannns fDC S
Dang song
ngo ra
Chinh luu
toan ky 02
di ot
Vpp(thtr cap) T fACT i YAChd =
Vipc (Iy thuyét) = ... Vipc (thuc t€) = ..vveeiiee
ILDC T ieeteiereicetiatttntsretanens fDC S
Dang song
ngo ra
Chinh luu
toan ky cau
di ot
Vpp(thir cip) = fACT i, VACh = oo
Vipc (Iy thuyét) = ..o Vipc (thuc t€) = ..coveeenieenene
ILpC = e R £ DC = e,
------- HET -------
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BAI 7
MACH CHINH LUU CO TU LOC

I.  MUCTIEU
Trong bai thyc hanh nay, sinh vién s€ dugc luyén tip cac k¥ nang:
* Thuc nghiém cdc mach chinh luu c6 lgc ngo ra.
= Tinh toan cac thong sb ciia cac mach chinh luu c6 loc ngd ra.
I. TOM TATLY THUYET
1. Chinh luu ban ky

Dlode Smoothing
Capacitor
(@
AC .ﬂv J— Out ut
Input Ve $ F

(&

Output Waveform

ccC har_ges with Capacitor

o C Dlscharges

WAWAN S
W Qutput Waveform

ov 1 \ / A [~ Without Capacitor
N — F_ Resultant Qutput Waveform

AC Input Waveform

Hinh 7.1. Chinh luu bén ky c6 tu loc phiang ngé ra.
Dé don gian qué trinh phan tich, c6 thé xem thoi gian nap dién cta tu gin nhu bang
0 vi thoi hang RiC rat 16n. Pién thé 16n nhét roi trén tu sau khinap 13 V gpgy = V o(pk) =
V max — V p. Sau thoi diém d6, dién thé nay x4 dan vé gia tri Vemin = Vominy thong

qua dién tro Ry trong mot khoang thoi gian At.

ot

A

Vs(pk) -5~
s(pk) 1\"0
Vo(pk) -~

Vo{min)~ """

Hinh 7.2. Dang song ngo ra
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\V4 _ VemaxtVemin _ Vowpky+Vomin
LDC — 5 = 5

_at A
Vemin = Ve(At) = Vopine ™ = Vopr (1 - 7.5)

Hé Chat Luong Cao

(1)

2)

R;C
Vripple(pk—pk) =V max — Vcmin (3)
V ripple(pk=pk) Vopk
Virp = 2 " 2fR.C “)
At
Vipe = Vo (1 —3z.0) (5)
1
=~ Vopk) (1 B 2fRLC) (6)
2. Chinh luu toan ky
= Bridge
Rectifier
@ . +V
oLk
- | = | Load
P Smoothing : ;
Capacitor B ]
: ov
) CCharges  C Discharges - Viaveform
Ripple i, ¥ e with

W Capacitar

N TR R T AL TR S,

A NE N e aEtm
ovd V v v \ Capacitor

Resultant Output Waveform

Hinh 7.3. Chinh luu toan ky 4 diode ¢6 tu loc phang ngé ra.

: r 5
i ! V
v T2 ! d
Vo i A/t ' E £
N
N WA 7 40 e o T £ e 200 4\
VO( mirn ) /P _[r i i Y E E 7 i E ‘.‘. i E
o i obdo A
v el s B o

D, Cond D, Cond D, Cond D, Cond

Hinh 7.4. Dang song ngo ra.
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Vemax+Vemin _ Vowky+Vomin

Vipe = > = 5

At
Vemin =Ve(At) = Vo(pk)e_R_C =~ Vo(pk) (1 -

At

Vripple(pk—pk) =V max — Vcmin

Vip=

V ripple(pk=pk) - Vopk

2 " AfR;C

Vipe = Vo (1 - 41?20)

1
~ Vo (1= 4fRLC)

3. Hé s6 don song (ripple factor)

R.C

)

Hé Chat Lwong Cao
(7
(8)
)
(10)
(11)

(12)

Khi str dung tu c6 dién dung 16n, duong cong xa dién cua tu c6 thé coi gan nhu

tuyén tinh. Dién thé don séng hiéu dung (toan ky) duoc tinh theo cong thirc:

I11.

V —_ Vrp —_ VP
TP T 3 T J3@AfRLC)

H¢ s6 don song:

Vipers — Vopk
Ve V3@AfRLO)V ¢

r =

Chét luong ciia mach loc cang cao khi gié tri 7 cang bé.

THU'C HANH

1. Thiét bi
- i 6t, dién tro, tu dién, breadboard va day nbi.
- Nguén dién AC 6V/0V/6V 50Hz.

2. Chinh Iru ban ky ¢6 tu loc phing ngé ra

Buéc 1: 1dp mach nhu hinh 7.1 véi R =2.2 kQ, C = 1 uF.

(13)

(14)

Buéc 2: tim gia tri Vpp cta dién thé AC dau vao bang may do song, tinh gid tri hiéu dyung.

Buéc 3: quan sat dang song giita 2 dau dién tré Ry bang may do song, tinh Vipc.

Buéc 4: do dién thé Vinc giita 2 ddu dién tré RL bang DMM.

Budc 5: tinh dong dién Iipc qua dién tré Ry.

Buérc 6: tinh dién thé Vrp giita 2 dau dién tro Ry.

Thuc hanh Pién Tur Co Ban
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Buéc 7: thay C bang tu dién 47 pF.

Buéc 8: quan sat dang song giita 2 dau dién tré Ry bang may do song, tinh Vipc.

Buéc 9: do dién thé Vinc giita 2 dau dién tré Ry bang DMM.

Buwoce 10:

tinh dong dién Iipc qua dién tré Ry.

3. Chinh luu toan ky cé tu loc phang ngé ra

Buwoce 11:

Buwdce 12:
Buwoce 13:
Budce 14:

Budc 15:
Budec 16:
Budc 17:
Budc 18:
Budec 19:
Budc 20:
Budec 21:

lap mach nhu hinh 7.3 v6i Rp =22 kQ, C =1 uF.

tim gia tri Vpp ctia dién thé AC dau vao bang may do séng, tinh gié tri hiéu dung.
quan sat dang song giira 2 dau dién tro Ri bang may do séng, tinh Vinc,

do dién thé Vipc gitta 2 dau dién tro R bang DMM.

tinh dong dién ILpc qua dién tré Ry.

tinh dién thé Vrp gitta 2 dau dién tré Ry.

thay C bang tu dién 47 uF.

quan sat dang song giira 2 dau dién tré Re bang may do séng, tinh Vipc,

do dién thé Vipc gitta 2 dau dién tro R bang DMM.

tinh dong dién Iipc qua di¢én tr¢ Ry.

tinh dién thé Vrp va hé sé don song (ripple factor).

IV. CAU HOI CHUAN BI O NHA

Mo phong mién thoi gian mach ¢ hinh 7.3 va viét netlist ciia mach.

V. BAO CAO

bién két qua thuc hanh vao mau bdo céo ¢ trang ké tiép.
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BAO CAO THU'C HANH

BAI 7: MACH CHINH LUU CO LQC

Ngay . Thoi gian: ........c.ooevevviev e
LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:
o (- | ,MSSV: ...l
BANG KET QUA
Céu héi Netlist Dang song ngo ra
chuan bi
Dang song C=10uF C=47uF
ngo ra
Chinh luu
ban ky
C=10uF | Vpp(thir cap)=.................. Vipc (Iy thuyét) = ...o.ooovevnnen.
Vipc (thuc t&) = ................ Iipc= i, Vip=..eeie
C=47uF | Vpp(thir cap) = .................. Vipc (Iy thuyét) = ...o.ooeveen.
Vipc (thuc t&) = ................ Iipc= e, Vip=.nne
Dang song C=10uF C=47uF
ngo ra
Chinh luu
toan ky i ]
C=10uF | Vpp(thtt cap) = .......cocovenve. Vipc (Iy thuyét) = .....cccovvennennee.
Vipc (thuce té) = ................ Iipc= oo VIp =
C=47uF | Vpp(thu cép) = e Vinc (I thuyét) = .....oooveeeeeeeenns
Vipc (thuc t€) = ..o, Iipc= oo VIp =,
HE SO don SONZ = ...t
------- HET -
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BAI 8 )
PI OT ZENER VA MACH ON AP DC

I.  MUCTIEU
Trong bai thyc hanh nay, sinh vién s€ dugc luyén tip cac k¥ nang:
» Tinh toan va thuc hién mach dién co ban cua di 6t Zener.
= Thiét ké va lap rap mach 6n ap DC don gian sir dung dua trén di 6t Zener.
I. TOM TATLY THUYET
1. i 6t Zener

1'1:
Forward
Current

Cathode Anode ’
(K) or (A) Forward

Bias
Region
Reverse Bias _v; o
VR — Ve

Symbol

Iz (miny . r_ R R e y Forward Bias
F
0.3-0.7v
“Zener” Breakdown
Region

-[(:'f'r'ﬂ.?i:l -

‘ Reaverse
Constant Current
Zener Voltage -1k

Hinh 8.1. Puong ddic trung Von - ampe ciia di ot zener.

Céc diéu kién hoat dong:
- Pién thé DC ngd vao phai 16n hon dién thé Zener:
Vibc>Vz
- Dong dién di qua di 6t phai thoa diéu kién:
IZ(min) < IZ < IZ(max)
Trong cac tai liéu ky thuat, gia tri I zmn) con duoc goi la Izx, gid tri I z(max)

duoc tinh toan dua vao cong suét chiu dung t6i da.
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2.0n ap DC

%

Zener diode V, s

A Y
vg(?) = V5 cos wt - o
)

T Ry vou(?)
c )
Transformer Rectifier —
S ~ -~
RC filter and

voltage regulator

Hinh 8.2. On dp DC sit dung di 0t zener.
Trong mach hinh 8.2, Rs dong vai tro la dién tré han dong cho mach di t zener
diode. Pién thé DC ngd vao duoc tinh boi:
Vipc=V,=V;-14
Mach Zener c6 cac phuong trinh sau:
Vibce=Vz
Is=1;+1;

VLDC

Iz=1s-1,
DPé dam bao diéu kién hoat dong cling nhu bao v¢ mach di 5t Zener khoi su chay no
do qua dong (I z > I z(max)), gid tri cua Rs phai nam trong dai gid tri theo phuong trinh:

ViDC(min) - VZ

ViDC(max) - VZ < RS <
Iz

I z(maxy + { L(min) min) T L Limax)
Trong trudng hop khong cé tai Rp (IL=0A), Iz s& bang Is, khi do:
Iz =1s<1Izmax
Cong sudt tidu tan duoc tinh theo:
Py; =Vzx1I7<Pzmax

Prs= Ry x I2
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3. On ap DC ndi tiép transistor

o
@N@ — } '11 R I JiRL llL

+
F Vibc Vibpe

bl

Hinh 8.3. Mach én dp DC néi tiép transistor.

Céc phuong trinh :
Vibc=Vz—-Vgg
Il = IZ + IB
7. = Vioc—Vz
'R,
1

VLDC

IB=[3+1=[3+1

Iy,

IZ:Il_IB:Il_B+]_

Céc cong sut tiéu tan:
Pp=VcrgoXIcqg=Vipc—Vipc) xIco
_ (v v _ BlE
= (Vibc = Vipc) xBIg = (Vipc = Vipe) Xm
= (Vibc = Vipc) X I < Ppmax
Py;=Vzx1Iz<Pzumax
PRl = R1 X I%
Tré khang ngo ra:
Vo rs

=— =Z4r,=r,
IO Vi—0,R; »« B

R,
III. THUC HANH
1. Thiét bj
- Pi 6t, di 6t Zener, tu dién, dién tré, NPN BJT, breadboard va day ndi.
- Nguén dién AC 6V/0V/6V 50Hz.
2. Mach 6n ap DC
Buwéc 1: tim gia tri Izmin), Izmax) va tinh gia tri Rs cho mach & hinh 8.2 biét di 6t Zener

3.3V /1 W, C=47uF va Ry trong khoang tir 100 Q t61 2200 Q.
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Buérc 2: lip mach hinh 8.2 véi cac thong sé & bude 1 va Ry = 2200 Q.
Buéc 3: do dién thé Vipc va Vipc giita 2 dau dién tro Ry.
Buéc 4: tinh dong dién Is, I va Iz di qua dién tré Rs, Ry va di 0t zener,
Buéc 5: tinh cong suét roi trén Rs va di 6t Zener.
Buéc 6: doi dién tro Ry thanh 100 Q, do lai dién thé Vipc gitta 2 dau dién tro Ry.
Budc 7: tinh lai dong dién Is, Ir va Iz di qua dién tr¢ Rs, Ry va di t zener.
Buérc 8: tinh cong suét roi trén Rs va di 6t Zener.
3. On ap DC ndi tiép transistor
Buéc 9: 1ip mach nhu hinh 8.3 biét di 6t Zener 3.3 V/1 W, C=47 uF,R; =222
kQ, Ry =100 Q va BJT 1a 2N2222A.
Budre 10: tinh dién thé Vipc giira 2 dau dién tro Ry
Budce 11: tinh dong dién I di qua dién tré Ry,
Buée 12: do dién thé Vinc, Vz, Ve va Vinc gitta 2 dau dién tré Ry.
Buwdc 13: tinh lai dong dién I di qua dién tré R dua vao két qua ¢ buoc 12.

Budc 14: tinh dong dién I; di qua dién tré R; dua vao két qua ¢ buoc 12.
IV. CAU HOI CHUAN BI O NHA

Tir cac phuong trinh cta 6n ap DC ndi tiép transistor, tim phuong trinh x4c dinh

khoang gia tri cho R; theo B, Ir, Iz, Vipc va Vz.

V. BAOCAO

bién két qua thyc hanh vao mau bao cdo ¢ trang ké tiép.
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BAO CAO THU'C HANH
BAI 8: ZENER DIODE VA MACH ON AP DC
Ngay: ..o voeveiveeaaneen. Thoi gian: .......cocooeevee e
LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:

BANG KET QUA

Cau héi
chuan bi

Til’]h tOZ'll’l IZ(min) T reeeeteceeeaens IZ(max) T ieeeeecerercnrenenanas RS T e ieeeeeeeeeaaes

So d6 mach

On ap DC
str dung di
ot Zener

RL=2200Q [ Vibc= ooeeeeeeveeeeeo.ViDC= e V2= e,

R =100 Q Vibc=ieeeeco . Vine= e . Vz =

Tinh toan B o ettt
énépDC ViDC= i I =,
ndi tiép

transistor

Dolu:(‘)’ng Vibc=.......... Vipc=.......... Vz= ... VBE= ...l
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BAI 9

TRANSISTOR BJT VA BO KHUECH PAI
TIN HIEU NHO

I.  MUCTIEU
Trong bai thyc hanh nay, sinh vién s€ dugc luyén tap cac ky nang:
= Khdao sat hoat dong cua transistor BJT.

= Phan tich ddc tinh AC cua transistor BJT trong mach khuéch dai tin hiéu nho.

II. TOMTATLY THUYET

Ry
§ Rc I:F“.:

& Voo

i

Vin

Hinh 9.1. BY khuéch dai tin hiéu nhé sir dung transistor BJT ché do cuc E chung (CE).

Cac dac tinh DC characteristics:

R
Vs 2

"R+ R,
_ RiRy
R, + R,
__Vep—Vge
R+ (B+ 1)Rg
Ic=pBIp
Vece=Vece—(Rc+ Rp)lc

VCC

Rp

Ig

Hg¢ s6 6n dinh nhiét:

Rp+ Rg . Re

Si=U+ B A BR, - ' TR,
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I11.

Céc dic tinh khuéch dai tin hiéu nho (c6 tu dién bypass CE):

Tré khang ngd vao nhin tir cuc B:

dVvy
Zi = dIbe = hie
Tré khang ngd vao nhin tir ngudn tin hiéu:
dV; Rphie
2is = g1, Ry + h
, i Bt Nie
Do loi the:
herC hfeRC
Ay =- h. —  h
1e 1e
bJ o1 dong:
Ic
Ai - I_b - hfe
I Rp
A; L= A;x
BT, "" Rg + hj,
Tré khang ngd ra:
vV, 1
ZO = I_ = h = 0
0 V=0, Z1 0 oe
ZO - ro“RC ~ RC
THU'C HANH

1. Thiét bj
- NPN BIJT, dién trd, tu dién, bién trd, breadboard va day ndi.
- Nguén dién DC, may phat song, may do song.

2. Thywe hanh

Buée 1: lép mach nhu hinh 9.1 str dung transistor NPN, R1 = R2 =10 kQ, RC = 1.5 kQ,
RE =1kQ, C1 =Cout =10 uF, CE =47 uF

Buwde 2: tinh Vpg, Vg, Is va Ic. Do dién thé VsB, VBE va Vck.

Budce 3: dua mdt song sin 200 mV Vpp - 1 kHz vao Cl1.

Buéc 4: kiém tra dang song ngd ra bang may do séng, xac dinh Vpp song ngd ra.

Budre 5: tinh dd loi dién thé cua mach.

Budc 6: thay ddi tan sb song sin ngd vao cho dén khi d6 1oi dién thé giam mot lugng 3 dB.

Buéc 7: thém mot bién tré Rx vao mach nhu hinh 9.2 duéi day
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& +Veoeo

& Vout

Vin

Ov

8]

Hinh 9.2. Thém bién tré Rx dé do tré khdng ngé vao.
Budce 8: dua mot song sin 200 mV Vpp - 1 kHz vao Rx.
Buérc 9: hiéu chinh Rx dén khi Vi = Vin /2.
Buée 10: thao bién trd Rx khoi mach.
Buwdc 11: do gia tri Rx hi€u chinh duoc.

Buéc 12: thém mot bién trd Ry vao mach nhu hinh 9.3 dudi day

O +\Voo
R:
Coar
Vout
o
| |
I
R
%, d
Vin Rz
(v
—)

Hinh 9.3. Thém bién tré Ry dé do tré khdang ngé ra.
Budc 13: dua mot song sin 200 mV Vpp - 1 kHz vao Cl1.
Buwéc 14: hiéu chinh Ry cho dén khi dién thé ngd ra giam con mot nta so véi két qua ¢
budc 4.
Budc 15: thao Ry ra khéi mach.
Budce 16: do gia tri Ry.
Budc 17: thao Ry va tu CE ra khdi mach.
Buée 18: kiém tra dang song ngd ra bang may do song, xac dinh Vpp song ngd ra.
Budre 19: tinh do loi dién thé cia mach.
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IV. CAU HOI CHUAN BI O NHA
Viét netlist cho mach & hinh 9.2.

V. BAOCAO

bién két qua thyc hanh vao mau bao cdo ¢ trang ké tiép.
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BAO CAO THU'C HANH
BAI 9: BJT TRANSISTOR VA BO KHUECH PAI TiN HIEU NHO

Ngay: ..o voeveiveeaaneen. Thoi gian: .......cocooeevee e

LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:
o (- | ,MSSV: ...l
BANG KET QUA
Cau hoi
chuan bi
VBB(cal) = +evvvnvveeennnn. VBB(real) = «vvveeernnnnn. VBE(real) = vvvveeeeeerennnnnnns
Buorc 2 IB(cal) N IC(cal) P
VCE@Eal) = cevveeeeinnnnn.. VCE@eal) = vveernnnnnnn..
Song vao Song ra
Buéc 4
Bll’()’c 5 Vpp(output) I AV()/V] T et
Bll:()’c 6 FCutoff T et eeeeeeeeea
Buéce 11 Tré kKhdng ng0 VA0 = ...cvviiiiiiieceeee e
Budéc 16 Tro khdng ngdra = ..occoiiiiiiiceeeeee e,
Song vao Song ra
Buéc 18
Blr()'c 19 Vpp(output) I AVo/Vi e,
------- HET ------
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BAI 10

Hé Chat Luong Cao

JFET VA BO KHUECH PAI TIN HIEU

NHO

I.  MUCTIEU

Trong bai thyc hanh nay, sinh vién s€ dugc luyén tap cac ky nang:

= Khdao sat hoat dong cua transistor JFET.

= Phan tich dic tinh AC ctua JFET trong mach khuéch dai tin hiéu nhd.

II. TOMTATLY THUYET

Cy

Vv o—)|
+
o

o O 0v

Hinh 10.1. BY khuéch dai tin hiéu nhé sir dung JFET ché do nguo”‘n chung (CS)

Dic tinh mién DC:

Ves=—Vs=—Rglp

Ip = Ipss(1 ——VZ:OSH)Z

Vps=Vpp—(Rp+ Rg)Ip

Dic tinh mién AC (c6 tu bypass Cs):

= PO truyén dan (transconductance):

dip

» Do loi dién thé:
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* Tré khang ngd vao:

7 - R, = _faft2
7 76T R+ R,
* Tro khang ngo ra:
Zo=Tgqg

Z,=r4llRp = Rp

III. THUC HANH
1. Thiét bi
- JFET kénh n, dién trd, tu dién, bién trd, breadboard va day ndi.
- Nguén dién DC, may phat song, may do song.
2. Thywe hanh
Buoéc 1: lép mach nhu hinh 10.1 trong d6 RD = 2.2 kQ, RS=1.5kQ, Rl =R2 =1 MQ,
RE =1kQ, C1 =Cout=10uF, CS =47 uF
Buée 2: tinh Vg, Vas, Vs va Ip. Do dién thé Vg, Vs va Vps.
Budc 3: dua mdt séng sin 200 mV Vpp - 1 kHz vao CI.
Buérc 4: kiém tra dang song ngd ra bang may do song, xac dinh Vpp song ngd ra.
Buée 5: tinh d6 loi dién thé.
Buwére 6: thao tu dién Cs khoi mach.
Budce 7: dua mdt song sin 200 mV Vpp - 1 kHz vao Cl1.
Buéc 8: kiém tra dang song ngd ra bang may do song, xac dinh Vpp song ngd ra.

Budre 9: tinh d6 loi dién thé.

IV. CAU HOI CHUAN BI O NHA
Viét netlist cho mach & hinh 10.1.

V. BAOCAO

bién két qua thyc hanh vao mau bao cdo ¢ trang ké tiép.
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BAO CAO THU'C HANH
BAI 10: JFET VA BQ KHUECH PAI TiN HIEU NHO

Ngay: ..o voeveiveeaaneen. Thoi gian: .......cocooeevee e

LOp: oo TCAT *Nhom: .....................
Thanh vién: - ten: ... e ,MSSV:
o (- | ,MSSV: ...l
BANG KET QUA
Cau hoi
chuan bi
VGea) = .vvennn.. VGreal) = «ovveeeeen. VGS(cal) = v vvvvvnnnnnne VGS(real) = vvvvveennns
B]l’(')'cz VDS(Cal): t et e e escesttesscnsttestesetanoen s VDS(real): e e e e e e eeseeseceesensctescnnscescenscnns
ID(cal) SN
Song vao Song ra
Budc 4
Bll,(’),c 5 Vpp(output) A AVQ/Vi Y
Song vao Song ra
Budc 8
Bll’ (),c 9 Vpp(output) T it eeeeeeeeean AVo/Vi S
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