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BAI 1

THIET BI PO TUONG TU

I1.

MUC TIEU

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.

TOM TAT LY 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.



= 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
\ I
0 15
e £
5 5
ey - 100 150
o
o ® 40 60 200 g
I\
o T & '-:90
%

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.



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.



** DOC GIA TRI TREN MAN HINH CHI THI NHU THE NAO?

o Thang XI:

Gia tri = Vi tri cua kim (vd.: 20 Q X 1 = 20 Q)
o Thang X10:

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

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

Giatri=VitricuakimX1kQ (vd.: 20 QX 1 k=20 kQ)
o X0k scale:

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

Ll aTow e

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 Néu kim di chuyén 1én sau d6 di chuyén xudng thi tu con tt.
o Néu kim di chuyén lén sau d6 dimg yén khong di chuyén xudng thi tu b
ngan mach.
o Néukim 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).



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



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.



IV.

» 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.
CAU HOI CHUAN BI O NHA
Tim phuong trinh chuyén doi tuong duong gitta ngudn dong va ngudn thé?

BAO CAO

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



BAO CAO THU'C HANH
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BAI 2

THIET BI PO KY THUAT SO

II.

MUC TIEU

Trong bai thyc hanh nay, sinh vién s¢ dugc luyén tap cac ky 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.

TOM TAT LY 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 E f L "'g
3.  Rotary Switch ™N 1 H /r -
4. Input Terminals mﬁ\vf

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.

11



=  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)

Hinh 2.2. Dao dong ky (Oscilloscope)

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

tham khao phu luc B.

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.

12



I11.

a.

> 90

RANGE

® @

FUHCTION
A

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.

THUC HANH

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).

13



. Kiém tra di 6t bing VOM Ky thuat 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: Xoay nim xoay dén biéu tuong di 6t >

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

Budc 5: Néu LCD hién thi gia tri khac “17 thi di 6t c¢6 thé con tot.

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

Buéc 7: Néu LCD hién thi “17, di 6t con tt, nguoc lai, di ot bi ngén mach.

Hinh 2.5. Testing diode with Digital VOM

. Po dién thé DC bang VOM k¥ thuét s6 (DMM)

Vees

Budc 1: Chon thang do 16n nhét cua ché d6 do
Budc 2: Dit que Pen tai diém co dién thé thap (thuong 1a diém GND), que Do
tai diém co dién thé cao hon can do.

Buéc 3: Poc két qua trén mat chi thi.

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

. Po dién thé AC bang VOM k¥ thuét s6 (DMM)
Budc 1: Chon thang do 16n nhét cua ché do do V™.
Budc 2: Pit que Pen tai diém co dién thé thap (thuong 1a diém GND), que Do

tal diém co dién thé cao hon can do.

14



Budce 3: Poc két qua trén mat chi thi.

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

. Dao dong ky va may phat song

Dao dong ky
Budc 1: Chon thang X1 trén day do mdy dao dong ky.

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

Budc 2: bat nit POWER (30), LED (32) s€ 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 niit X-Y (19) khong & trang thai bi nhan gii.
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 ho 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 gitra 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 thdy song vudng trén man hinh.

15



IV.

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) cia may phat song, LED s¢€ sang sau khi may phat

song dugc bat nguon.

= Budc 18

= Budc 19:
=  Budc 20:
= Budc 21:
= Budc 22:
= Budc 23:
= Budc 24:

: xoay RANGE (11) qua 1K.

xoay FUNCTION (10) qua hinh séng sin.

xoay FREQUENCY (2) qua vi tri 1.5.

xoay OFFSET (7) ngugc chiéu kim dong hd dén vi tri tin cuing.
gin day cap vao OUTPUT (5).

gin day cap ¢ budc 22 vao dau do cua may dao dong ky.

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.

CAU HOI CHUAN BI O NHA

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

BAO CAO

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

16



BAO CAO THU'C HANH
BAI 2: THIET BI PO KY THUAT SO
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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 PIEN TU

I1.

I11.

MUC TIEU
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 mo phong mach dién tir.

TOM TAT LY THUYET

Phian mém thiét ké dién tir (CAD) 13 chuong trinh méy tinh gitp cac k¥ su thiét ké
mach dién, PCB va chay mo6 phong mach. Viéc mé phong gitp tinh todn va du doan
trudce cac hoat dong, trang thai cua mach dién. Dé mo phong mot mach dién, SPICE
1a cong cu pho bién nhét trong cong nghiép dién tir. Hinh dudi ddy mo ta mot mach
dién duoc dién giai boi chuong trinh SPICE:

1Rk1n * Any text after the asterisk "*'is ignored by SPICE

* Voltage Divider

11
— 12V wWI1012
/PRI 12 1000
R2  ,r2 202000

2k

.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 nang va dac trung cda phién ban thuong mai, tuy nhién, n6é gidi han kich
thude va do phtic tap ctia mot ban thiét ké. OrCAD Lite khong gidi han thoi gian sir
dung. Cac chuong trinh thanh phan:
=  OrCAD Capture: day la 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
céc viée thiét ké quy trinh.
= OrCAD PSpice® A/D and Advanced Analysis: la by cong cu tich hop cac
quy chuan cong nghiép, tin hiéu twong ty, tin hiéu hdn hop va cic chuong
trinh phan tich dé mo phong va xac thuc hoat dong cua mach dién.
= OrCAD PCB Editor: day la cong thiét ké bo mach dién tir (PCB - Printed
Circuit Board).

THU'C HANH
a. Thiét bi
= OrCAD PCB Designer Lite

18



b. So d6 mach
Buéc 1: mo Capture CIS Lite tir menu Start hozc 16i tit trén man hinh.
Buwdc 2: chon File->New->Project

OrCAD Capture CI5 - Lite - [Start Page]

l_m Design Edit View Tools Place SlAnalysis Accessories Options Window Help

LI MNew Project...
| Open L3 Design
Close Ctrl+F4 Library
| VHDLFile
Verilog File

r Sla\.reAs..-.. o Teut File
| Save Project As
Import L4
Export v Getting Started
ll;[int Setup.. . cﬁ MNew Design '0% MNew Froject
Print Area L4
1 ChUsers\..\test\test.opj Open Design t Open Project
Exit
Recent Files
File name Created Date
| carpinn Becorre

Hinh 3.2. File->New->Project

Buwéc 3: trong hop New Project, dit tén cua thiét ké trong 6 Name, chon loai
thiét ké theo hinh dudi day. Sau do, chon OK dé tiép tuc.

Mew Project *
Mo
|I:|ai_2| Cancel
Create a Mew Project Uzing Help
F
% (®) PSpice Analog or Mixed A/D Tip far New Uzers
Create a new Analog or
. Mized A/D project. The
% () PC Board Wizard niewy project may be blank,
of copied fram an existing
ternplate.

[ ] ED i) Programmable Logic *Wizard
a

() Schematic

Location

| C:4 zershltkhabD ocumentshProjectshbest Browsze...

Hinh 3.3. Bat tén va loai cho thiét ké



Budc 4: OrCAD sé héi ban tao mot thiét ké tréng hodc sir dung mau cé san,
chon “Create a blank project” nhu hinh 3.4.

Create PSpice Project 4
(") Create baged upon an existing project
AnalogGHDSymbal opj Browze...
Cancel
(®) Create a blank project
Help
Hinh 3.4. Tao thiét ké trong
Budc 5: mot trang trang s€ mo ra nhu hinh 3.5
OrCAD Capture CIS - Lite - [/ - (SCHEMATIC : PAGE1)] -
E] File Design Edit View Tools Place SlAnalysis PSpice Accessories Options Window Help cadence® - & x
ep=g=f=} [ "qqAaA/« BFamt@ [ &~
my LA A4 B LR b i 1€
@
StartPage |l beizopj [B9 ItA[yEl ] Y
= = 1 \
oF 3
1+
4%
H +®
<5
I
Tk
E
N ©
N T
il |

Hinh 3.5. Trang trdang cho thiét ké

Buéc 6: di t6i Place->PSpice Component...->Resistor dé 1y ra mot dién tro.
Sau do, mdt biéu tuwong 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

UIEE Sl Analysis  PSpice  Accessories Options  Window  Help

LEdS .__ S Meaaag e
o 5 | e BYT LT LRI
PSpice Component... PSpice Ground
| t t Capacitor
Databaze Part Z Diode
[ Start Page " bai_2.0pj ﬁ 1 Wire W indueior
; Auto Wire L4 Resistor
1 Bus B Digital 3
== Junction ] Discrete »
A BusEntry E Passives »
= Met Alias... M e »
o Power. - Search...
+ Ground... G
[l Off-Page Connector... Modeling Application... 4
¥ Hierarchical Block...
B <> Hierarchical Port...

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



Budre 7: bAm chudt trai dé dit dién trg trén vao trang thiét ké.

[l PAGE1* ]

---------

_________

Hinh 3.7: Pat mot dién tro

Buéc 8: chon dién tré vira dat, bAm va giit chudt trai dé di chuyén va dat dién tro
trén vao vi tri khac cua trang thiét ké.

Budre 9: dé xoay linh ki¢n, bam chuot trai trén linh kién dé lya chon, sau d6
nhan phim R xoay 90 d9.

| 3 H

————————

........

Hinh 3.8. Chon va nhdn phim R de xoay linh kién 90 do.

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

OO
=8

Hinh 3.9. Dat R2
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Buéc 11: di dén Place->PSpice Component...->Source->Voltage Sources->DC
dé dat mot nguén dién thé DC.

- [/ - (SCHEMATICT : PAGET]]

U Part...

- |

P5pice Component...

PSpice Ground

=0 Tools Sl Analysis  PSpice  Accessories  Options  Window  Help

e | & | =

I HENEQ [
o [ IS L L0 1t LS

: Capacitor ﬁu
Database Part Zz Diode
opy* Bl 1 Wire W Inductor

Auto Wire 4 Resistor ] z ]
1 Bus B Digital k
<+ Junction ] Discrete b
A BusEntry E Passives 4
2 Net Alias... N R | Controlled Sources
E'.F Power... F S Current Sources 4 i )
+ Ground... G : e Voltage Sources AC |
1. Off-Page Connector.. Modeling Application... ¢ T E - DC
I, Hierarchical Block... Pulse ‘
< Hierarchical Port... Sine
: fie F % H: Exponential ‘
% No Connect X i

L EM Sine

Title Block...

Bookmark...
* Text... T
B line Chifte|

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

Bude 12: bAm chudt trai trén trang thiét ké dé dat V1

Buéc 13: di dén Place->Wire (or nhan W) dé di dén ché d6 ndi day. Néu ban

Hinh 3.11. Bt mét nguon dién thé DC.

muon thoat khoi ché dg nay, nhan Esc trén ban phim cua ban.
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(SCHEMATICT : PAGET)]
ToolsSIAnaIysis PSpice Accessories Options Window Help

> © FaqA] = -
& . N [ I L2 e 0 I

PSpice Component... b

Database Part Z
L Wire W
Auto Wire 4
L Bus
& Junction
zl Bus Entry
= MNet Alias...
= Power...
= Ground...
[t} Off-Page Connector... %
¥, Hierarchical Block...
<> Hierarchical Port...

I

GG m 2 m - m

=@

I-K Mo Connect X

Hinh 3.12. Place->Wire

Budc 14: bam chudt trai vao mot chan cia R1

B
ik

T [/R1/1 Number1 ]

Rz
ik

Hinh 3.13. bam chuét trdi vao mét chan cia R1.

Budre 15: di chuyén con tro téi mot chan ciia R2 cho dén khi thay xuat hién
cham tron mau do.

e k
-:w::c—ul—

% [/R2/2 Number:2 ]

Hinh 3.14. Di chuyén con tré téi mét chdn ciia R2.
23



Buéc 16: bam chudt trai trén chin ndy ctua R2 dé két thuc qua trinh nbi day giita
R1 va R2.

Hinh 3.15. Hoan thanh néi ddy giita RI va R2.
Budc 17: 1ap lai cac budce tir 13 dén 16 dé hoan thanh viéc ndi day toan mach
dién nhu hinh bén duoi.
|

L=
.:

e

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

§ R1
1K

" V1
.O‘Jcic—_—
[} T

|

§ R2
1K

Hinh 3.17. Bam kép chudt trdi vao “0Vdc”
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Buéc 19: ddi gid tri trong 6 Value qua 5Vdc sau d6 chon OK.

Display Properties

Fant

*

ame DF Arial 7 [default)
e |E'||'-.J'|:||: | Chanige... Uze-Default
Dizplay Format
Color
() Do Mat Display
(®) W alue Only Defaul
() Mame and ' alue Biaiiiad
l:::l NEIITIE DI"I|_'.-' @ I:I-v- D -IED-:-
() Both if Walue Exists () 90 () 270
()% alue if Value Exists
T ext Justification
Drefauilt W
Cancel Help

Hinh 3.18. Péi Value qua 5Vdc

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

- (SCHEMATICT : PAGET)]

& Part... P
P5pice Component... L4

Database Part

=N

Tools Sl Analysis  PSpice  Accesseries Options  Window  Help

E L Wire

Auto Wire L4

1 Bus

=& lunction

.,I Bus Entry

= Met Alias...

2 Power...

= Ground...

|4 Off-Page Connector...
¥, Hierarchical Block...

< Hierarchical Port...

G m Z m — m

I-K Mo Connect X

Title Block...

Bonlkmark

MR A] @ -
' & & Lk o ix
-* | @
v
5Vde——

Hinh 3.

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

Place Ground

e
0 |
/‘”‘\ Cancel
0CAPSYM
0/Design Cache _I\‘“FL Add Library. ..
GMND/CAPSYM — :
GMD/Design Cache — Remove Libran
GMND_EARTH/CAPSYM w :
Help
Libraries:
Mame:
IJze 0/CAPSYM zumbol to place a do ground
MetGroup Ground
[ ] Show UnMamed MetGroup
Hinh 3.20. Chon 0/CAPSYM
Buéc 22: Nbi ddy GND vao mach dién.
§ R1
1k
v
oVdc—
§ R2
1k
-

Hinh 3.21. Noi ddy GND vao mach dién.
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Buéc 23: di dén PSpice->Create Netlist

BGET)]
AnalysisAccessories Opticns Window Help

[ Mew Simulation Profile

D <=

RO o e

Y

Create MNetlist

View MNetlist
ST Advanced Analysis »
Markers L4
Bias Points L4
R1
| 1k
5Vde——
4

Hinh 3.22. PSpice->Create Netlist

Buéc 24: di dén PSpice->View Netlist dé xem netlist cia mach dién nay.

AGET)]
| Analysis Accessories  Options  Window  Help
V (= New Simulation Profile _ i : i [
I & K= Lk [ |+ 18
Create Metlist
View Netlist
I 1
Advanced Analysis 4
Markers 4
Bias Points 4
R1
1k
V1
SVde——

Hinh 3.23: PSpice->View Netlist

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

1
sisAccessories Optiens  Window Help

3!;._—; hfleﬁv-simu!‘.at?on.Pu?ﬁl-e s ; — 3 :
ICE _ I K b P [ 14

LCreate Metlist
View Metlist

Advanced Analysis L:

Markers L4
Bias Points ¥

v 1k

5Vde——

Hinh 3.24. PSpice->New Simulation Profile



Buéc 26: dit tén cho thiét 1ap nay (bat ky tén nao ban mudn nhung khong chira
cac ky tu dac biét nhu khoang tréng, &, #,...)

Buéc 27: Cira so6 Cai dit sé hién ra va chon cac thong tin mé phong nhu hinh

Mew Simulation >
M amne:
| DC_analyzsd |
Cancel
| nkverit From;
none w
FRoot Schematic:. - SCHEMATICT

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

dudi.
B’ Sirulation Settings - DC_analyze X
General Analysis Type: Output File Options
FrRTR Bias Foint —; Include detailed bias point information for nonlinear controlled sources and
e i Options: semiconductors (.OF)

Configuration Files
Cptions
Data Collection

Probe Window

Perform Sensitivity analysis ((SENS)
¥ General Settings ) )
Qutput variable(s):
Temperature (Sweep)
Calculate small-signal DC gain (. TF)
Save Bias Point
From Input source name:
Load Bias Point

To Qutput variable:

| oK || Cancel || Apply | Reset | Help

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

Budre 28: di dén PSpice->Run dé chay mo phong

E1]]
a\ysisWAcces;ones Options  Window Help

| [ New Simulation Profile
Edit Simulation Profile

g ﬁ:egun Fi11

@ el
bu [+ £

@

Wiew Simulation Results  F12

I 1 12 L

View Output File

Create Netlist
Wiew Netlist

Advanced Analysis L]
3

Bias Points 4

Markers

R1
1k

L|w
SVdc—

=

Hinh 3.27. Chay mo phong mach dién.
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Buéc 29: sau khi qua trinh chay két thiic, bAm vao nut V dé hién két qua lén

trang thiét ké.
I
sis  PSpice  Accessories Options Window Help
] QR Q @ n
BAAOY @V O WL £ IS L Ll 1+ 1
nable Bias Voltage Display k ﬂu
I
R1
1k
< 1%
SVde—
i

Hinh 3.28. Hién thi két qua cdc nut mach.

Budc 30: Dién cac két qua vao bao cio.

IV. CAU HOI CHUAN BI O NHA
Cai dat OrCAD PCB Designer Lite trén may tinh cta ban.

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

V. BAO CAO
Dién két qua thuc hanh vao miu bao céo & trang ké tiép.
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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




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 phén tich mach dién ¢ ché d6 quét DC va mién thoi gian trong
PSPICE

II. TOMTATLY THUYET
a. Quét DC (DC Sweep)

Pay 1a mot tinh nang trong ché do mo phong DC. Trong tinh ning nay, dién thé
hodc dong dién DC cua céac nguon cung cap s& bién thién trong mot khoang gia
trj v6i cac budc nhay duge thiét 1ap trude. Chirc ning mé phong nay rat hitu
dung trong viéc phan tich cac dac tinh DC cua mot mach dién hodc tim ra céac
diém hoat dong t0i wu cua mot thiét ké.

OVde——

D1
[~
1T
Dbreak
V1
R1
100
0 =10

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

Trong mach dién ¢ hinh 4.1, dién thé cua nguén V1 thay ddi tir 0.2V dén 1.0V
v6i bude nhay 0.05V, ing véi su thay dbi do, dong dién di qua D1 ciing thay doi
theo mgt duong cong dugc mo ta trong dd thi dién thé - dong di¢n.

. Tic thoi (mién thoi gian)

bay l1a ché d6 mé phong chi ra hoat dong cua mach di¢n theo thoi gian. Do do,
thiét 1ap thoi gian phén tich 13 yéu t6 quan trong nhat ctia ché do nay. Viéc thiét
1ap nay yéu cau cic tham sd bao gdm: thoi diém bat dau (thong thuong tai 0
gidy), thoi diém két thuc va budc nhay thoi gian. Budce nhay cang nho thi két qua
mod phong cang chinh xac, nhung tong thoi gian dé hoan thanh mo phong sé ting
vi SPICE phai thyc hién nhiéu phép tinh.
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D1
. ouT

11
Dbreak

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

i

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

Hinh 4.2 m6 ta mot vi du vé mo phong ché do tic thoi. Mot ngudn thé AC phat
song sin dugc két ndi vao mot diode dé hinh thanh mach chinh luu mét ban ky. Thoi
diém bét dau mo phong tai 0 gidy, két thiic tai 10 mili gidy v&i budc nhay thoi gian
la 10 micro giay.

Ché d9 mé phéng tirc thoi 12 mot ché do mé phéng vé cung quan trong, né
khong chi giup kiém tra hoat dong ciia mach ma con giip chirng minh tinh
nang cia mot mach dién.

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

b. DC sweep
Budce 1: mo Capture CIS Lite va v& mach nhu hinh 3.3.
e Dé dat tén cho day (vi du: Vin):
o Place->Net Alias...
o Gd tén day Vin sau d6 bam OK.
o Bam vao mot ddy can dit tén trén so ¢ mach dé dat tén vira gd
vao day do.
e Pé dat mot cong (vi du: OUT):
o Place->Hierarchical Port...
o Chon kiéu cho céng, vi du PORTLEFT-L, sau d6 bAm OK.
o Nhép trai vao trang so d6 dé dat cong nay..
o No&i mot day t6i cong nay.
o Nhép kép vao nhan PORTLEFT-L d¢ doi tén cong, vi du: OUT.
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R1
10k
——7  Jout
R2 Q1
Vin K E
V1 i Qbreakn
=0 =0

Hinh 4.3 Mach kiém tra hoat dong cua transistor NPN

Budc 2: chon PSpice->New Simulation Profile

: PAGET]]

LK PAGi
I —

L 4 A B

F'EIFETLEFT-E (=] Mew Simulation Profile

Edit Simulation Profile

Yiew Simulation Results
View Cutput File

Create Metlist
Wiew Metlist

Advanced Analysis

Markers

Bias Points

F11
F12

5l Analysis Accessories  Options  Window Help

T

@

BEEaRt@

b 1 1E K2 b 0 1 18

R2

o

§ R
10k

Hinh 4.4. Tao mot mo phong
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Budre 3: dat tén cho thiét 1ap mo phong (tén nay khong anh hudong dén mo phong)

Mew Simulation oo

Mame:

Create

|DE;sweed | B

Cancel
Inherit Fram:

Hione w | “.|

Root Schematic:  SCHEMATICT

Hinh 4.5 Dt tén cho thiét lip mé phong

Budre 4: thiét 1ap céc lya chon mo6 phong nhu hinh dudi sau do nhén OK.

® ' Simulation Settings - DC_sweep x

General Analysis Type: Sweep Variable

DC Sweep v i
Analysis : | | @ Voltage source MName: V1

Opfions; Current source Model type:
Configuration Files 2

¥ Primary Sweep Global parameter Model name:
Options ] secondary Sweep Model parameter Parameter name:
Data Collection [l Monte Carlo/Worst Case Temperatire
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.
Buéc 6: Chay mo phong (PSpice->Run) va doi dén khi ctra s6 PSpice A/D Lite
hién 100%

188 SCHEMATICT-DC_sweep - PSpice A/D Lite - [DC_sweep.dat (active)] - X
B Fle Edit View Simulstion Trace Plot Tools Window Help B cadence® - 5 x

L EDBEE WOEB 5 c@lig oo |0 @ W@
 NmpXlhErhls ONONONEENS

fPmEe

& & B

Start= 0

e u
INFOIORPROBE. o
>

:
£|psprc nd=
8 1 \Anaysis h & /

miw text file or select from list VVi=35 \ 100%

Hinh 4.7. Cira s6 PSpice A/D Lite
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Buéc 7: di dén Trace->Add Trace...

E SCHEMATICT-DC_sweep - PSpice A/D Lite - [DC_sweep.dat (active)]

B File Edit View Smulation [RIESH Plot Tools Window Help [

B ERAES
QAAAR |G-

| I~ Add Trace. Insert

Performance Analysis...
Cursor

Macros...

Measurements...

= Evaluate Measurement...

SCHEMATICT-DC_sweep
A O

Hinh 4.8. Thém tin hiéu dé vé.

Buéc 8: Tim va chon V(OUT) dé v&.

Add Traces

Simulation Output Y ariables

IV 2:+)
IB[31)
IC[a1)
IE[31)
15[1]
(0]
Y[NODEET)
Y[NO0S16

W[Q1:b)
Wid:c)
W[01:e]
WIR1:1]
WIR1:2)
YRZ1)
VIRZ:2]
W+
W]
Wi2+)
W]
Wvin)

W1[R1)
WI[R2)
Ralvall
Full List

~ Analog

Drigital
Yoltages
[ Currents

Power
[

Maise [v2/Hz]
Aliaz Mames

Subcircuit Modes

49 vaniables listed

Functions or Macros
Analog Operators and Functions -~

_ Lal
0
/
4

ABS[)

ARCTAN()

ATAN[]

AE()

AVGK[ )

COs()

D(]

DE([)

ENVMAK] . ]

ENWMING ]

EXF(]

Gl]

IMG[ )

LOG[ ]

LOG0)

M

M) v

Trace E spreszion: |V[DUT] Wlin] WOUT)

| [CoK] [concel | | Help |

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

Buéc 9: lip lai budce 8 dé v& V(Vin)

Add Traces

Simulation Output ' ariables

IC[31)
IE[Q1)
15[01)
()
Y[NOOBET)

Y1[R1)
Y1[R2)
Y1)
Y1VE)
Y2[R1)

Full List

= Analog

Drigital
Voltages
Currents
Power

Moize [v/Hz]
[ &liaz Names

Subcircuit Nodes

43 variables listed

Functions or Macros

:Analog Operators and Functions ~ |

ENWMER] . )

ENVMING. ]

ExP[]

G[)

IMG[ )

LOG[ )

LOG10()

Mi)

Max[] o

Trace Expreszion: |VNin]

| [Cox_] [ cancel | [ Hep |

Hinh 4.10. Chon V(Vin) dé vé sau dé nhan OK
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Buéc 10: két qua

Hinh 4.11. Dang song két qua

¢. Mién thoi gian
Budc 11: d6i mach dién & phan trude thanh so do dudi day:

§ R1
10K
—=<__ Jout
R2 Q1
ViR san, b
e V3 QbreakN
Svde——  VOFF=0 @ 1k
g VAMPL = 1V S\
FREQ = 1kHz
AC =
0 =0 =0

Hinh 4.12. Mach dién moi

Buwéc 12: chon PSpice->New Simulation Profile
Budre 13: dit tén cho thiét 1ap mo phong (tén nay khong anh huong dén mé
phong)



Mew Simulation >

M amne:
Create
| Transieny |
ancel
[nhent Fronm:
hane -

Root Schematic: SCHEMATICT

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 " Sirmulation Settings - Transient

General Analysis Type: Run To Time : 10ms seconds (TSTOP)
Time Domain (Transient)

Analysis ; ;
Options: Start saving data after : 0 seconds

Configuration Files G : Transient options:

) b R e Maximum Step Size 0.00001 seconds

Dptions Monte Carlo/AVorst Case

Data Collection R — Skip initial transient bias point calculation (SKIPBFP)

Probe Window Temperature (Sweep)

8 4 Run in resume mode
Save Bias Point

| Output File Options.... |
Load Bias Point
Save Check Point

Restart Simulation

CK

| Cancel || Apply | Reset | Help |

Hinh 4.14. Thiét ldp mé phong tirc thoi

Buwéc 15: Lip lai tir bude 5 dén bude 10 dé co két qua.

IV. CAUHOI CHUAN BI O NHA

V. BAOCAO

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



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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