Chuwong 2: MultiSim 6.20 va Ung Dung Vao Trong Mé Phéng Mach Pién

Chwong 2: MULTISIM 6.20 VA UNG DUNG
VAO MO PHONG MACH PIEN

Muc tiéu can dat dworc:

MultiSim 6.20 va tmg dung vao m6 phong mach dién. Gidi thiéu tong quan cho
sinh vién vé phan mém MultiSim va huéng dan cho sinh vién v& cac mach dién ung
dé md phdéng va céach st dung cac cong cu ho trg Instruments cia MultiSim.
Kién thirc co ban:
Sinh vién phai c6 kién thtrc vé cac mén chuyén nganh nhu sau:
-Ky Thuat xung
Ky thuat s6
-Ly thuyét mach
-Link kién dién tir
-Mach dién tur (1 +2) i
-K¥ thuat vi xur Iy va diéu khién .
1. Co kién thirc co ban vé tin hoc, dac biét 1a hé di€u hanh Windows
Tai liéu tham khao:
[1] Nguyén Minh Luan, Nguyén Trung Lap — Gido trinh Thyc tap Ky Thuat S6 —
Khoa Cong Nghé Théng Tin va Truyén Thong — Pai hoc Can Tho — 2003

[2] Tgan Hiru Danh — Bai Giang OrCAD 9.2 — Khoa Cong Ngh¢ Thong Tin va
Truyén Thong — Pai hoc Can Tho — 2003

[3] Tyén Hiru Danh — Bai Giang MultiSim 6.20 — Khoa Coéng Ngh¢ Thong Tin va
Truyén Thong — Pai hoc Can Tho — 2003

NOi dung chinh:

Tran Hiru Danh Trang 14
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I) Gidi thi¢u giao dién MultiSim

I.1. Céc phan tir co ban

Giao dién nguoi st dung cua MultiSim bao gom cac phan tir co ban sau:

%= multiSIM - [Circuit1]

jewe  Simulabe  Transferp Tools  window Help =l 4
2] &l \&lal EaEzl [=lolsls] e

Thiét ké mé phéng

Thanh cong
cu hé thong
Switch M6

Phéng

Cira so0 lam
viéc cua
MultiSim
.

Luwa chon co :
S6’ dﬁ’ liéu Instruments

— N ¢
— Thanh 2
£ trang thai |

Temp: 27

< Menu: gdm céc cir s6 tmg dung, & d6 ban c6 thé tim thay cac 1énh cua tat ca cac
ham
< Thanh cong cu hé thong (System toolbar): c6 cac nut thuc hién cac chirc ning
chung nhu tao mét mach dién mo phong méi, mé mot mach dién mé phong da tao
trude do co trén dia ...
Thanh thiét k& mo phong (MultiSim Design Bar): la m6t phan tich hop cia MultiSim, chi tiét duogc
giai thich r6 hon ¢ phan bén dudi.
< “In Use” list liét ké tt ca cac linh kién duoc st dung trong mach hién tai, diéu nay
gitip chung ta c6 thé dé dang str dung lai cc linh kién.
% Cac linh kién mau (Component toolbar) gém cic miu linh kién, ta c6 thé mé
cac nut dé 1ay cac linh kién cung ho duoc liét ké trong bang.
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% Cutra sO lam viéc hay ctra s0 thiét ké' (Circuit windows) noi dat cac linh kién
ctia mach thiét ké.

< Thanh trang thai (Status line) hién thi trang thai hoat dong ctia mach va mo ta
linh kién ma con trd chi dén.

1.2. Thanh thiét ké (Multisim Design Bar)

Thanh thiét ké 14 phan trung tdm cua Multisim, né cho phép ta dé dang tham nhap
vao cac ham phuec tap dugc cung cap bdi chuong trinh.

o ,

ﬂl Nut Corpponent D,esig’n Bar dugc chon mac nhién, dung dé chon céc linh kién
dat vao ctra s6 mach thict ké.

ﬂ Nut Component Editing Design Bar cho phép chung ta dinh nghia cac linh
kién trong Multisim hoac thém vao cac phan tir.

=] ,

_Jl Nut Instrument Design Bar dung dé dua vao mach mo phong cac may do va ta
c6 thé xem cac két qua mo phong trén ching.

= . .

_JI Nut Simulate Design Bar cho phép bat dau, két thic va tam ding viéc md
phong.

|_| Nut Analysis Design Bar chon cac cong cu phan tich mach.

|ﬁ| Nut Postprocessor Design Bar dung thuc hién cac tinh téan xa hon dya trén
cac két qua ctuia qua trinh mo phéng.

Iﬁl Nuat VHDL/Verilog HDL Design Bar cho phép lam viéc vé61 m6 hinh VHDL
(Khong c6 trén tat ca cac version).

=1 Nut Reports Design Bar dung dé in cac bao cao vé mach dién dang mé phong
(gia thanh linh kién, danh sach cac phan ti, chi tiét vé cac linh kién.

Iﬁl Nt Transfer Design Bar dung dé giao tiép va xuét ra cac chuong trinh khac, nhu
Ultiboar, cting nhu tir Electronics Workbench. Chung ta ciing c6 thé xuat cac két qua
mo phong dén cac chuong trinh nhu MathCAD va Excel.

I1. Picu chinh giao dién ciia MultiSim

Chung ta c6 thé diéu chinh bat cir cac tuy chon cia giao dién Multisim bao gdm cac
thanh cong cu, mau trén mach mé phong, kich thude gidy, hé sé phong dai, thoi gian ghi tu
dong, tap ky hiéu (dang ANSI hodc DIN) va cai dat may in. Ta cé thé dat tuy chon va cac
tuy chon nay dugc ghi lai cho tirng mach riéng 1¢, chang han nhu mau cta mach nay khac
v6i mach kia. Ta ciing c6 thé co quyén dat cac phan tor mot cach riéng biét ( vi du nhu thay
d6i mau ca linh kién tir d6 sang cam).

Pé thay d6i mach hién tai, ta click chudt phai trén cta s6 mach dién va chon muc nao
can thay d6i tir menu kéo xudng.
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I1.1. Piéu khién viéc hién thi mach hién hanh

Ta c6 thé diéu khién cach hién thi mach va cac phan tir xuat hién trén man hinh.
Dé diéu khién hién thi mach hién hanh click chudt phai trén ctra s6 mach va chon tir
menu kéo xubng nhiing chi tiét sau:
% Grid Visible (click dé tat hodc mo)
% Show Title Block and Border (click dé tit hodc md).
» Color
% Show hién thi cac chi tiét cua linh kién, vi du nhu hién thi nhén, tén cua nut, gia tri cua
linh kién ...

R

D

X3

I1.2. Cai dat mac nhién cho nguoi sir dung

Ta c6 thé dit ciu hinh mic nhién dé hién thi cira s6 mach mé phong theo ¥ mudn ...
bé dat cau hinh mac nhién cua nguoi st dung ta chon Edit/User Preferences. Man
hinh User Preference c6 dang Hinh II.1:

zar Prefosences

Trong ctra s6 nay, chon phim mong mudn, | e | Wakssece |esireras | Fivkpage s |
Chang han, dé dat nhan va mau duoc sur dung e
click Circuit tab. Pé dinh nghia luéi, vién gidy :
va tén khdi duge hién thi click Workspace tab.
Chu ¥ chung ta s& khong thdy két qua cua su lua
chon nay cho dén khi ban tao mot file mach
moi.

B Bhaw gid
F Shom page boand:
R Show illa block:

- Crelaul shiesd =2

Dl e | Heigrt =
I1.3. Cic tuy chon khac L i
Ta ciing c6 thé dat giao dién bang cach :
L2 o~ / K 5 f . - Drilaut zoom kel
biéu dién hodc dau, di chuyén dén mot vi tri : P
moi. —a d BRI
System toolbar
Zoom toolbar ] e | heb !
Design Bar
“in use” list Hinh II.1

Database selector

Nhing thay d6i nay tac dong 1én tat ca cic mach ta dang 1am viéc. Su di chuyén hay
stra d6i kich thudc cac phan tir s& trd lai vi tri va kich thudc ban dau khi ta mé mot mach
moi.

Cubi cung, ta co thé st dung menu View dé hién thi hodc diu céc phﬁn tir khac nhau
trén giao di¢n.

III. Thiét ké mach mé phéng

Trong phan nay mo ta cach dat va noi cac phan tr trong mach mé phdong. Budc dau
tién la chon cac linh kién ma ta st dung, dat chung vao ctra s6 mach thiét ké & nhiing vi tri
va hudng mong muon, noi day chung lai véi nhau, va chuan bi nhitng thir khac cho viéc
thict ke.
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Pé don gian, ta s& thiét ké mach Schmitt Trigger don gian. Sau khi thuc hién xong
cac buoc ta s€ co mach dién nhu Hinh I1.2

I11.1. Tao tap tin mach mé6 phong

Dé thiét ké mot mach dién mo phong, ta chay chuong trinh Multisim (click double
click chudt vao biéu tugng Multisim trén desktop ciia man hinh window hay vao Menu
Start). Multisim s€ tu dong mé& mdt file mach trong dé ta thiét ké. Cura s6 mach thiét ké s€

W1 HSC,
e ; . [
1 § 3
10kohm ¢ 81
o 4 WL
L RST:
7 e |52
it . out
oS -
cz = | THR
Y z] "
I = - 1 it . R3
2.0uF : :
Cad : édkc\hm
S RZ ¢ 5 i GHNO
Roly=s A.0kehm -10RF A
TR A kHe i o
™ - 0 0 i

Hinh I1.2

c6 mau, kich thudc va cac tuy chon hién thi dua sy trén cai dat user preference cua lan
trude d6. Ta cod thé thay doi cac tuy chon nay cho thich hop bang ciach vao menu kéo
xuong nhu dugce mo ta & phan trude

I11.2. Dat cac linh kién vao mach

@ Bay gid ta di sin sang dat cac linh kién vao mach thiét ké. Multisim cung cép
cho ta 3 16p co s& dir li¢u cua cac linh kién (‘Multisim master’, ‘user’, va & mot vai version
1a ‘corporate libray’). Véi muc dich huéng dan sir dung, chung ta ch1 quan tim dén 16p
‘multisim’ 14 16p cac linh kién di cing véi Multisim. Mudn rd hon ta c6 thé tham khao
Multisim User Guide.

I11.2.1. Thanh cong cu linh kién

‘D' I3 14
*"_BI Maic nhién ta c6 thé thay thanh cong cu (Component Design Bar) & giao dién
cua Multisim. Néu khong thay, click vao nut Component tir Design Bar.
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Céac linh kién ta can st dung dé thiét ké duoc phan loai trong cac nhom logic dac
trung cho tinh chat cta loai linh ki¢n, m6i nhém dugc ky hi€u bdi mot nit trén thanh linh
kién. Khi ta click vao cac nat nay, ho cac linh kién s€ xuat hién dé ta chon nhu Hinh I1.3.

| e

Hinh I1.3 |® o ZNE & &S ]
ﬁ@@@@@%ﬁ@@@@%*

Chu y: Néu ta click chudt vao nit linh kién, nhém cac linh kién nay s¢ hién thi va gitr
& d6 cho dén khi ta dong lai. Trong khi nhom cac linh kién duoc hién thi ta c6 thé di
chuyén n6 dén bat noi dau trén man hinh bang cach click va giit trén dau thanh va kéo dén
v1 tri m&i cho tién str dung.

I11.2.2. Pit linh kién dau tién

Phan nay giai thich cach dit linh kién bang thanh linh kién. Mic khac ta c6 thé sir
dung menu Edit/Place Component khi chiing ta khong chac chan n6 nam & khay linh
kién nao.

I11.2.2.1. Pit linh Kkién diu tién
Bwéc 1: dit ngudn pin (ngudn pin 12Volt)

% Click vao khay linh kién chtra ngudn. Mot nhom cic ngudn xuét hién nhu Hinh IL.4

Chu ¥: Di chuyén con tré trén khay linh kién dé

xem tén ctia né. mi
| Click chudt vao nit DC Voltage Source. Con tro s& v
thay doi biéu tuong dé chi ra phan tu vira duoc chon da v | T

san sang dé dat vao trong ctra s6 v€ mach mé phong glong Hinh 11.4
Hinh IL.5.

A ghost image of the com-

ponent appears an the cir -___,..--'"'_II%I:I

|«;‘*;§|m|4$ |4’§ﬂu||} ‘ ‘
sl G

el@leH

cuit window showing you T
exactly where the compo- . =
nent will be placed. Hinh I1.5 I +
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% Di chuyén dén gbc trén bén trai cua cura s6 mach thiét ké, noi ta muon dat nguon.

Budc 2: Thay d6i gia tri ctia ngudn pin
Maic nhién, nguon Pin 1a 12V, tuy theo mach dién thiét ké can cac ngudn khéac nhau,

ta co thé dé dang thay ddi gia tri ndy.

Click chudt vao noi ta can dat bo

C

Label ] Display % alue l.&nal_l,lsis Setup] Fauilt ]
Woltage [¥] | i . .
[ Tolerance : Hinh IL.6 W
= &v
— -
nguon s& xuat hién nhu Hinh IL6.
Hinh I1.7
Chu y: Cac ky tu mo6 ta linh kién
xuat hi¢n kem theo. Ta c6 thé dau ching
bang tuy chon Show tir menu kéo xubng
khi click phim phai chudt vao man hinh
Feplace | Ok | Cancel | Info | Help | thiét ke.

% Click double click vao pin. Man hinh hién thi cac tinh chét cta pin xuét hién, voi

phim Value c6 dang Hinh I1.7.

Chu ¥: Dé biét thém chi tiét vé cac phim nay ta tham khao & Multisim User Guide.

I11.2.2.2. Pit phan tir ké tiép

Bude 1: dat dién tré dau tién

Click con tré vao nut khay linh kién Basic, ta click dién tr¢ (Resistor) khi nhém cac linh

kién xuét hién. Man hinh hién thi cac
loai dién tré xuat hién nhu Hinh
I1.8

Man hinh nay hién thi boi vi
nhom cac dién tro chon c6 chira
nhiéu cac linh kién thuc, cac linh
kién ma ta c6 thé mua duge. N6
hién thi tat ca cac dién tro c6 thé co
tr cdp co so dit litu “Multisim
master”.

Chu y: Browser khong xuat
hién nhu khi ta chon pin & budc
trede, boi vi ngudn thé DC 1a linh
kién ao (ta co thé dat mot gia tri bat

Component Browser @
Database Mame: | by IiSiM Master ~
Compaonent Family: |F|ES|STDF| ﬂ Symbol [&MS)
Component: 1.5ohm ur
1
Manufacturer: Generic Hlnh II.8 et A o
Part?
Model Level La
Loc?
Footprint: RES0.5
Select Component:
Component Lizt: b anufacturer List: todel Lewel - [0 List:
”~
0 Lizt Report...
Detail Report...
bt
Maodel Data:
Help oK Edi. | Cancel |
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ky), vi thé khong can phai chon tur Browser.
% Kéo chudt vao thanh cudn cia Component List dé tim dién trs 1.0 kohm.
Chu y: Pé thuc hién nhanh hon thay vi phai kéo ré chudt, ta co thé danh vao tén cua linh kién.
¢ Chon dién tro 1.0 kohm va click OK hodc click double click trén gia tri linh kién.
Con tro s& xuat hién & cira sb thiét ké véi bong cua di¢n tro.
Di chuyén dién tré dén néi can dat va click chudt.
Chu ¥ rang mau ky hiéu dién tré khac v6i ngudn pin gitp ta phan biét linh kién thuc.
Budrc 2: Xoay dién tré
Pé thuan tién trong viéc ndi day ta can xoay dién tro véi chiéu
thich hop.
Click nut phai chudt trén dién trd. Menu kéo 1én xuat hién.
% Chon 90 CounterCW tir menu. Ta c6 két qua nhu hinh bén
Néu mudn ta c6 thé di chuyén nhin bing cach click giit va kéo né dén vi tri
thich hop, hoic ta c6 thé sir dung cac phim miii tén trén ban phim dé di chuyén nhén trén timg 6
luoi.

Bwoéc 3: Thém vao cac dién tré khac

Thém vao dién tr¢ 30 kohm nhu cach trén, ta ch y dién tr¢ nay c6 ky hi¢u nhan dang 1a “R3” dé
chi ra dién tré thir ba duoc dat.
Tiép tuc dit dién trd va cac tu dién khac va quay no.
Bay gio ta nhin vao myc “In Use” no s¢€ liét ké tat ca cac linh kién ta da sir dung. Vi
vay ta c6 thé st dung lai cac linh kién nay bang cach click chudt vao né.
Ta c6 mach nhu Hinh I1.9

“= multiSIM - [SCHMITGR]
Be Fle Edit view Simulate Transfer Tools ‘Window Help - 5 X

D||m| &[] 82| &l [mLRE |=o=] ] | =1|em
1 | 2 | 3 | 4 E)'SESETTAGE_SDUHCE & | 7l
GROUND

10nF

A0kohm

2. 0uF
AC_VOLTAGE_SOURCE
LMESSCH

R1
1.0kahrm

cz

bl

2.0uF

TRI RE
LSS5 CH =
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20kahm
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o mmlq =
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=
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Rz
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Budrc 4: Ghi lai sy thay doi

Dé ghi lai sy thay doi cling nhu tap tin dang sir dung, ta chon File/Save As .
I11.2.3. Pit cac phan tir khac

Ta tiép tuc dat cac linh kién khac
Oscilloscope tir nhém Instrument
IC555 tir thu vién linh kién trong nhoém MIXED.

Cac tu 10nF, 2pF tr thu vién linh kién trong nhém Basic.

Mass dung cho céc linh kién nhu ty, IC, ...

Mot ngudn xoay chiéu dang hinh Sin ¢6 bién d6 12 Volt/1Khz tir thu vién linh kién trong trong
nhém VCC.

Chu y: O mach chira linh kién sé phai c6 ngudn VCC va mot mass s6 dit trong cira
s6 mach thiét ké. Multisim s& st dung hai linh kién nay dé tao ngudn cung cap cho céc linh
kién so.

Sau khi 13y cac linh kién ta ¢6 mach nhu Hinh I1.10

R1
1.0k 8
Okohm LA
o VLG

4
= —1 RST
7 3
1 ols auT —
cz = THR
+ % pall
—I 5 e LKSS5CH B2
20uf
— [ &HN 30kohm
Rz L CA G|ND
1 .0kohim 10nF 1
= :
-+
b
L= L
sk Hinh I1.10

Chu ¥: Ping quén save lai sy thay doi bang File/Save hay dung t6 hop phim Ctrl+S

I11.3. Thay doi nhan va mau cua cac linh kién va cac nut

Pé thay d6i nhan cta bat ky linh kién cho riéng minh ta thuc hién nhu sau:
Click double click trén linh kién. Man hinh dac tinh cta linh kién xuat hi¢n.
Click chudt vao 16p Label va nhdp vao hay dinh nghia

7 |
nhan (nhan duoc nhdp vao la cdc ky tw va sé, khong c6 g Hinh 1111
ky tu dac biét hay khoang trong). R1 |
Dé xoa sy thay doi nay, click Cancel. 1.0kohm ¢ Cut Corl+2
u Copy Ckrl4+iC

Dé d6i mau click phim phai chudt trén linh kién

£ s _ 3 \ \ Flip Horizonkal — Alk-+x
muon doi va chon Color tir menu Pop up nhu Hinh

Flip Wertical A+
90 Clockwise  Chrl+R

= a0 CounkerCW  Shift+CErl+HR
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II.11. Chon mau mong mudn tr man hinh hién ra cho chung ta lya chon tuy thich

I11.4. Noi dy céc linh kién

Tét ca cac chan linh kién déu c6 ndi dén chan cac linh kién khac. Trong Multisim,
ching ta c6 thé chon cach ndi day tu dong hay bang tay. Noi day tuy dong nghia 1a
Multisim ty dong di day va ndi béng duong dan tot nhét giira cac chan ma ta da chon. Nbi
day bang tay c6 nghia 13 ta diéu khién duong din day ndi trén mach dién. Ching ta c6 thé
két hop ca hai phuong phap trong viéc di day, vi du bt dau ndi day bang tay va dé cho
Multisim tu ndi ndi phan con lai.

I11.4.1. Noi day tw dong

Chung ta bat ddu nbi dé lién két cac thanh phan cua linh kién lai voi nhau thanh mot
mach kin. Cong viéc nay rat don gian, chiing ta chi can Click chudt vao chan cua linh kién
va gitr chudt roi kéo ré chudt di dén diém chan linh kién can lién kiét va cr thé chung ta lan
luot ndi cac diém lai voi nhau cho hét va thanh mot mach dién hoan chinh cdn mo phong.

Va mot didu dang néi ¢ day 1a ching ta co thé thay d6i mau sic cia cac dudng day
nbi vao cac thanh phan linh kién khac nhau nham phan biét cac duong cit giao nhau ciing
nhu mau sic cta tin hiéu ngd vao ngd ra hién thi 1én cac thiét bi quan sat nhu Oscilloscope,
Multimeter, LogicAnalyzer... dé cho chung ta d& quan sat va phan biét chiing.

Chu y: Mic nhién day ndi c6 mau do, ta ciing c6 thé doi mau day gidng nhu d6i mau
linh kién.

Pé x6a mot day, ta click chudt phai vao n6 va chon Delete tr menu kéo 1én, hoac
chon nd r6i 4n phim DELETE.

I11.4.2. N§i day bing tay:

Multisim khong cho ta nbi 2 ddy vao mot chan dé tranh 13i co thé xay ra. Vi vay
chung ta can phai bt dau khong phai tir chan 2 hodc 6 cua Ul nhung tu day ndi giita
chung. Dé ndi day tir giita day nay véi day kia, ta phai thém vao mot mdi ndi.

Chon Edit/Place Junction.
Chuyén ndi dén vi tri mong muén va ndi day giita ngd vao cua Ul va click chudt.
Piém ndi xuat hién c6 dang sau:

Trong qua trinh di day, ta mubdn day dung va c¢b dinh & mot diém nao ta click chuot.
Ctr nhu thé day ndi s& di theo duong ta mudn.
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Két qua c¢6 mach dién can v& nhu Hinh I1.12
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Hinh I1.12

IIL5. Thém chir cho mach dién thiét ké

Multisim cho phép ta thém vao mot khdi nhin va Text dé chu thich cho mach.

% Dé thém vao nhan, ta chon View/Show Title Block and Border. Nhin khoi s&
xuét hién & dau trén bén phai cia mach.

< Pé soan thao nhin, chon Edit/Set Title Block. Nhap vao doan ky tu va click
OK.

Dé thém vao ky tu:
e Chon Edit/Place Text.
Click chudt vao noi can dat doan text. Hop chira doan text xuét hién.
banh vao doan text, vi du “My tutorial circuit”
Click bét ctr noi dau trén mach, doan text s& xuat hién.

% Pé x04 doan text bﬁng cach chon doan text cin xda va an phim DELETE hodac
click phim phai chudt vao doan text can x6a va chon Delete tir menu kéo 1én va
click DELETE. Tuong tu ta co thé chon mau cho doan text.

Pé sira d6i noi dung doan text, click double-click vao hdp text va thay doi ndi dung. Click bat ky
noi dau trén mach dé ngung soan théo. ,
Deé di chuyén ta click chudt vao hop text va kéo n6 dén vi tri moi.

IV. Cac chirc nang va cach sir dung cong cu mo phong

Multisim cung cap mot sd cac cong cu ao. Chung ta str dung cac cong cu nay dé do
luong cac thong s6 cua mach. Cac cong cu nay gan tuong tmg voi cac cong cy trong phong
thi nghiém. Chung that sy la mét phuong tién t6t va dé dang nhit dé ta c6 thé quan sat do
ludng va xem két qua mé phong.
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m A

Céc cong cu nay nam & nut Instruments & thanh Design Bar. Khi ban click
chudt vao nut nay, thanh cac cong cu nay xuat hién nhu Hinh I1.13. M61 mot nat 1a mdt
cong cu.

Bode Plotter Logic Analyzer Multimeter Wajtmeter

= | [ =

Hinh II.15.

Function Generator ~ Logic Converter Oscilloscope ~ Word Generator

Céc cong cu 40 ndy co6 hai chirc ning: c6 thé xem nhu 1a mot may phat hodc co thé
xem nhu dung cy do / quan sat / hién thi.

IV.1. Thém cac cong cu vao mach

]

Click vao nut Instrument & thanh Design Bar. Thanh cac cong cu xuat

hién.

Click chon mot trong cac cong cu ma ban can dung. Con tro sé xuét hién véi

bong cua cong cy tuong Ung.

Di chuyén con tré dén noi can dit va click chuot.

Biéu tuong cua cong cu xudt hién trén mach.

Néi day cuia cong cu vao mach dién can mo phong.

Néu can thiét, kéo biéu tuong va dat lai cho ding vi tri can dit.

Piéu chinh lai cac thong s trén cac nut diéu khién cia cong cu

Pé loai bo mot cong cu bét ky nao do, ta chi can chon cong cu can Delete tuong

mg va an phim Delete, moi dudng két ndi gitra Instrument va mach dién cin mo

phong s€ bi x0a.

% Sau khi chinh stra cac thong sb ctia cac cong cu quan sat nhu Oscilloscope,
Voltmet ...., cac gid tri cua linh kién trong mach dién ... by gio chiing ta tién
hanh mé phong mach dién ching ta da thiét ké.

Gia str ching ta ¢6 mot vi du ma trong d6 ching ta can thém mot may hién séng -

Oscilloscope vao mot mach dién dé quan sat dang song ngd ra ciia mach. (chung ta ciing

lam tuong tu véi cac cong cu khac).

0‘0

)
L X4

K/
.0

L)

K/
‘0

D)

3

%

3

%

K/
‘0

D)

3

%
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Budc 1: Thém vao may hién song.

]
X Click vao nut Instrument & thanh Design Bar. Thanh cac céng cu xuét
hién.
Click vao nut oscilloscope. Con tro s€ xuat hién voi bong ciia may hién song.
Di chuyén con tré dén noi can dat va click chudt.
Biéu tuong ctia may hién song xuat hién trén mach.
Bay gio ta nbi ddy ciia may hién soéng vao mach.
Buwdc 2: Noi day may hién song dén mach
Click chudt vao diém A trén biéu tuong oscilloscope va kéo day ndi dén diém mong mudn.
% Click chudt vao diém B trén biéu tuong oscilloscope va kéo day ndi dén diém
mong mudn.
Gia str chiing ta thiét ké dé mé phong dén LED on/off lién tuc v6i mach dién don
gian nhu Hinh I1.16. Chiing ta hiy thir mé phong mach dién trén dé quan sat LED va xem
dang song ngd vao ra thong qua Oscilloscope.

vce
| 5V
4700hm
R3
< 7
V1
—_ 5V 6 LED1
X LED_re
10kohm b
_0 R2
Hinh II.16. -
Q2
1 8 & 2N2222A
U 2N2222A
R1 P Q1
—s 2 | AN —
5 » 3 = j—a—
1200hm C1l
74LS00D 130nF |0
O 0

IV.2. Cai dit cau hinh céng cu
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Moi cong cy ao cua Multisim bao gom mot so tuy chon cua riéng n6 dung dé diéu
khién va hién thi.

Ground taminal T .

X3C1

Graphical display

m . . mhn ; g8
Trasertermine] f'?r'-[ r !F| |"||1||||| /mummcmmmd

11

. T

A channél terminal B channel erminal .'| I .l 1R18) ILu I ||J| 1 'l ” || .I calar (toggles batwean
white and black).

// Save results in an

4 . ASCI file.
.__Ill I o — T =T ﬁfﬂ/”f
IR =
Hinh 11.17 Totan f" Crameat 4 Claee 8 — Grounds the oscilloscope.
eI [v e Bige ll Lt
3 et [l rm.qm |:.| Lewdl | [0 W
77 s o 5 Sl o ]

/ N

Readouts at vertical Readouts at wartical Differsnce between mad-
cursar 1. cursor 2. outs at vertical cursaors.

IV.2.1. Oscilloscpoe (Dao dong nghiém)

Pé mé oscilloscope, double-click vao biéu tugng oscilloscope. N6 ¢6 dang Hinh I1.17
Phén time base trén man hinh diéu khién ti 1& ctia chiéu ngang oscilloscope hay truc x

khi so sanh bién do ddi voi thoi gian (Y/T)

Ground terminal: Mass dau cudi

Trigger terminal: Trigger dau cudi

A channel terminal: Kénh A dau cudi

B channel terminal: Kénh B dau cudi

Graphic display: Hién thi d hoa

Reverse: Ddo mau nén ctia man hinh hién thi dd hoa

Save: Luu két qua duéi dang file Ascii

bé co thé xem dugc két qua hién thi, ching ta nén chi y mét di€u 1a chinh timebase ti
1€ nguoc vai tan so, tan sO cang cao thi timebase cang thap.

Pé dit timebase cho mach dén LED on/off lién tuc & mach dién vi du & Hinh IL.16.
Chung ta nén dat cac gia tri cho Oscilloscope nhu sau hay nhu trén Hinh I1.18
Dit scale 1 20ps/Div dé c6 thé hién thi tan sb t6t nhat.
+»» Dat scale kénh A 1a 5V/Div va click DC.
s Dit scale kénh B 1a 5mV/Div va click DC.
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Bay gio cong cu da
dugc dat dung cAu hinh
voi mach thi du, ta co thé
mo phong va quan sat két
qua trén Oscilloscope.

@l Dé md phong
mach, click vao nut
Simulate trong thanh
Design Bar, tir menu kéo
lén ta chon Run/Stop.

Pé thay két qua tur
oscilloscope, néu can thiét
double-click vao  biéu
tugng cia oscilloscope dé
mo cong cu hién thi.

Néu ta thay dbi
nhiing cai dit nhu da dugc
no6i & phan trudce, ta c6 thé
c6 két qua nhu sau:

Hinh I1.18

4| [ »

Ti o0s=s T2 T2-T1 Rewerse -
S| NM3damb g WONE- N Sawe A
A1 255 SmY B2 WBZ-WH —
Timebasze — Channel A — Channel B — Trigger

Scale | 20 ms/Diw Seala | 5 Wi Seale |5 WDiv Edge |4 % £

¥ position | 0.0 Y position| 0.0 ¥ position ID.D Lewel |0 b

[T add| el A | Ac| o [[DC | ac| o JOC - | sing|Mor fAute [ ||

Pé dimg mo phong, click vao nit Simulate & thanh Design Bar, va tir menu kéo 1én

ta chon Run/Stop mot lan nira. Hodc ching ta co thé click chudt
vao biéu twong hinh bén dé diéu khién viéc mo phong

Chu y: Néu két qua khong hién thi gidng nhu trén. Dé sira lai ta chon Simulate/
Default Instrument Setting . Click Maximum Time Step (TMAX) va nhép vao le —4.

chon Accept.

IV.2.2. Bode plotter (may phan tich tin s6 céng hwéng)

Magnitude ar phase

Bede Plattes-XBP1

Vertical and

N
[ Cutput tarminaks

.-"-’_
Input &rminaks

Hinh I1.19

Directional arows

move vertical cursor
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Bode plotter dung dé phan tich tan sd cong hudng cua mach dién, tao ra mot dd thi
cho dap ung tan sd cua mach dién va duoc dung rat hiéu qua trong viéc phan tich cac mach
loc. May c6 thé dung dé do ty 1& bién do tin hiéu (d6 loi tin hi¢u tinh bang dB) hoic do
dich pha (tinh theo d6). Khi sir dung trong mach dién thiét ké thi may do sé ty kich hoat tan
phd, tao ra mot day tan sb trén mot phd tan dic biét. Tan sb cua bat ky ngudn AC trong
mach deu khong anh huong dén Bode plotter, nhung trong mach van phai ¢ ngudn AC
cung cAp & mot vai chd. Tuy nhién, cac tin hiu AC duoc tao ra thi ¢6 anh hudng nhiéu
dén Bode plotter.

% Magnitude or Phase (d0 16n hoac pha)
e Dung thiét 1ap dé do ty 18 bién d giita hai diém do thir (loi suat dién ap theo
dB) hodc do dich pha (tinh theo do) tuong g véi tan sb ( tinh theo Hz)
e Do do lon la do ty 1€ d6 lon gitra hai diém V+ va V-. Ca d6 16n va d6 dich pha
s& duogc v& twong g voi tan sd. Néu V+ va V- 1a nhitng diém riéng 1¢ trén mach
thi:
- Két ndi ngd vao va ngd ra duong ctia dudng tin hiéu trén mach vao V+ va
V- cua may Bode plotter
- Két nbi Mass cua ngd vao va ngd ra cua duong tin hi€u trén mach dién vao
Mass cua may Bode plotter.
% Vertical and Horizontal Axis Setting ( thiét 14p tuc doc va ngang)

e Chon Log va Lin dé quan sét thang do trén truc x va y theo Log10 hoic
tuyén tinh. Khi gia tri dugc so sanh c6 khoang qué 16n thi nguoi ta st dung
Log ( tong quat khi nhan 2 tin sd). Chang han, khi do d9 loi dién thé ciia mot
tin hi€u thi gid tri dB duogc tinh nhu sau: dB = 20*log(V o/ Vin)-

e (6 thé chuyén tir Log sang Lin (tuyén tinh) khi mach khéng duoc kich hoat
do loi

% Horizontal Axis Scale (ty 1¢ truc doc).

e Tryc ngang (tryc x) ludn luén hién thi tan sd. Ty 1& ctia nd duogc xac dinh boi
viéc thiét lapI (bat dau) va F (két thic). Khi phan tich két qua tan sb doi hoi
mot ddy tan sd 16n, ngudi ta thudng sir dung Log

e Chu y: Khi thiét 1ap ty 1¢ truc ngang, tan s6 bat dau I phai 16n hon tan sb két
thuc F. MultiSim s€ khong cho phép ban dét I nhé hon F.

¢ Vertical Axis Scale (ty 1€ truc doc)

e Don viva ty 1€ truc doc (truc y) tuy thude vao viéc do céi gi va Log hay Lin

dugc su dung, ta c6 bang nhu sau:

Do St dung I nho nhat F 16n nhat
Do 16n (d6 loi) Log -20dB 200dB
Do 16m (d6 1oi) Lin 0 10e+09

Pha Lin 720° 720°

o Khi do d6 loi dién thé, truc doc hién thi d¢ loi dién thé ngd ra ctia mach 1a
muc dién thé. Khi dung Log thi don vi 1a dB. Khi Lin dugc dung thi truc doc
hién thi ty 18 Vou/Vin. Khi do Pha, truc doc ludn hién thi goc Pha theo do. Bat
chap don vi, chung ta co thé dat gia trj ciia I va F cho truc ngang.

% Readouts (quan sat gia tri dat dugc)
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e Di chuyén con tré doc dé quan sat gia tri vé tan sb va bién d6 hodc pha tai bat
ky diém nao trén do thi. Con trd doc nim & canh bén trai man hinh hién thi
Bode plotter.

e Dé di chuyén con tré doc: Click chudt vao cac miii tén gan phia dudi cia
Bode plotter hodc click gilt chudt vao con tré doc, sau do di chuyén dén diém
trén do thi ma chung ta mudn do. Bién d6 (hoic pha) va tan sb 1a diém giao
nhau gitta con tré doc va dd thi duoc hién thi trong khung canh cac miii tén.

IV.2.3. Distortion Analyzer (may phan tich d¢ méo)

Gausn adk e S E

“hi labsl For THC anly - setsthe defintan u
cherges —— Total Harmwort Dtmcmin D) : | — | ":P"'W 2 | [ EEE defines iz =lig vihv dife rent
depanditg cr -Emwﬂlhpnrr | == . kil

wichtypacf Py | | FHr fort broqueney: [ = i

MeaslemaT 2 D ] S St [5 e

ST = . = Hinh I1.20

kDA Carral Meds Dbrplay B Hamnic b | o -
H [THe  wap| Sd. [+ l'“!l ot
1]

kY
U1ts uzed 1o piesent resubs

Pic trung clia may ndy 1a cung cap viéc do dd méo trong day tan sb tir 20 Hz dén 100
KHz, bao gdm tin hiéu 4m thanh (ha tan).
Cac phuong phap thuc hién viéc do nay 1a Total Harmonic Distortion (THD: hoan toan diéu hoa
d6 méo) hodc Signal Plus Noise and Distor tion (SINAD: cong nhiu va méo vao tin hiéu). Dé
thiét 1ap ta click vao Settings, xem Hinh I11.20
Harmonic Distortion (diéu hoa do méo)
Harmonic Distortion phat ra nhiing tin hi¢u diéu hoa cua tan s kiém tra. Chéng han, tin hiéu co
tan s6 1a 1Khz, Harmonic c6 thé 1a 2khz, 3Khz, 4Khz.....
Mot mirc nhon dot ngdt cod thé diéu hoa, dugc yéu cAu diéu hoa do méo. Mach loc dugc diéu chinh
dén tan sb kiém tra nhu 1a 1Khz, nd s& loai bo tin hiéu c6 tan sé 1 Khz, chi laoi bo tan sb can diéu
hoa hodc dd méo. Viéc diéu hoa dd6 méo duoc do va gia tri két qua dugc so sanh véi bién do cua
tin hiéu kiém tra.
SINAD: Phuong phap do nay dung dé do ty 1& cua tin hiéu (tin hiéu thém nhidu va méo)/(mirc
nhiéu va méo)

IV.2.4. Function generator (may phat song)

Function Generator-XFG1 [E]

Wimva Forms
Choose ane of the pos-
HFG1 F | P :
ble farms.
— sible waveforms
Pozitiv Frequency | 1 Hr o
4 ——"" tarminal Duty Cyele [ 50 ! Effect of signal option
Megative srplote [0 |¥ choices depend on
taminal A r—.;. W waveform chosan.
Cornmon ar neutral s
: Set RizalFall Time
termminal
. Comemon *
o ] r
Hinh I1.21

Tran Hitu Danh Trang 30



Chuwong 2: MultiSim 6.20 va Ung Dung Vao Trong Mé Phéng Mach Pién

May phat séng dung dé tao ra tin hiéu dién thé dang sin, tam giac va vudng. D6 1a mot phuong
phap thyc té va tién lgi dé cung cép nhing tin hi¢u kich thich cho mét mach dién. Chung ta c6 thé
thay doi dang song va dleu chinh tan sd, bién do va chu ky thao tac. Day tan s ctia may phat song
1a da 16n @é tao tin hiéu tan s 4m thanh va vo tuyén. Méy phat soéng co 3 nut +, common va —
dung dé cung cap dang song cho mach dién.

< Dé khao sat mot tin hiéu ta ndi két Common ctia may phét véi GND ciia mach dién.
Nt + cung cap dang song c6 bién do duong, nut — cung cap dang séng co bién do
am.
Waveform (dang song): Ban dung chudt chon 1 trong 3 dang song Sin, tam giac va vudng ma
ching ta mudn phat.
Signal Options ( nhiing tuy chon cua tin hi¢u)
Frequency (1 Hz dén 999 MHz): dung d¢é thiét lap tan s6 dé phat.
Duty cycle (1% dén 99%): chu ky thao tac, dung dé thiét 1ap do rong xung trong mot chu ky. N6
chi tac dong lén dang song tam gidc va vudng, khong thao tdc dong 1én dang soéng Sin. Vi gia tri
50%, bién d6 trén va dudi ctia dang song s& bang nhau
Amplitude (0 dén 999Kv): dung dé thiét 1ap bién do dién thé cua tin hiéu, chung dugc tinh tir gia
tri DC dén dinh cua tin hiéu. Néu két ni dén Commmon va + (hoac -), gia tri dinh ddi dinh cua tin
hiéu do dugc s& bang 2 1an bién d6 cua tin hidu. Néu két ndi dén + va -, gia tri dinh d6i dinh s& gap
4 1an gia tri bién do.
Offset (-999 dén 999Kv): didu khién tin hiéu DC theo gia tri thay dbi cua tin hiéu AC. Gia tri 0
(zero) dat dang song cua tin hi€u theo truc x cua may hién song. Mot gia tri duwong s€ dinh muc
DC 1én, mdt gia tri &m s€ dich muc DC xuéng. Nhiing tham s6 thiét 1ap cho bién do s& xac dinh
don vi cho Offset.
Rise time: thiét 1ap thoi gian két thic, chi sdn c6 & dang xung vudng.

IV.2.5. Logic Converter (may chuyén ddi logic)

Inputs W

AU B e | B || =
Truth tably adg P : _;_| AL
forepeci- Tl i : 3 : ;
T
i [l =% 1 W]
fied inpus 3 o ] 3
H o ! :
a0 P [ 4
e e ' >
L~
—&
Boolean -
exXprEssian e

I

. Click to change from 0 1© 1 or X (toggle). See details Conversion options
Hinh I1.22 in Entaring and Converting a Boolkan Exprssion.

< Day 1a mot thiét bi dung dé thuc hién cac viéc chuyén d6i ciia mach dién, n6 co 8
ngd vao va 1 ngd ra. No c6 thé chuyén do6i mach dién sang bang su that hoac biéu
thirc Boolean va tao ra mot mach di¢n tir bang su that hodc bi¢u thirc Boolean:

¢ Click vao cac nut tron hoac cac nhan dudi ching (A,B,...,H) d¢ hién thi cac ngd vao

% Nhan bang sy that tir mach nguyén ly:
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e Kétndi cac ngd vao cua mach dién dén cac ngd vao cua may chuyén doi Logic.
e K&t ndi ngd ra cua mach dién véi ngd ra cua may chuyén doi Logic.

e Click vao nit Circuit to Truth Table [#= |=+ 75z || . Bang su that cia mach
dién s€ xuat hién & man hinh hién thi cia may chuyén déi mic Logic.

s Taova chuyén doi bang su that: Pé tao va chuyén doi bang su that ta lam nhu sau:
e Click chon s6 ngd vao ma ching ta cdn (A>H). vung hién thi dudi cac ngd vao
s€ hién thi day du cac truong hop cta cac ngd vao voi 0 va 1 thich hop. Gié tri
ban dau dat 1a 0.

o Thiét 1ap ngd ra tng véi timg truong hop cac ngex vao. Dé thay doi gid tri cua
ngoc ra, click 1én n6 d€ chon lai gia tri can thiét:0, 1, x.

e Dé chuyén ddi bang su that thanh biéu thirc Boolean, click vao nit Truth Table
to Boolean Expression 3= (= [ae | . Bi€u thitc Boolean dugc hién thi ¢ phia

dudi cia mayc huyén doi Logic.

e Dé chuyén doi bang su that thanh biéu thirc Boolean don gian hoic don gian mot
biéu thuc Boolean dang ton tai. Click vao nut Simplify | 78 :__’_l_:'_"__gg__| Vi¢e don

gian nay chiém nhiéu dung luong bd nhd, néu bd nhd khong du, MultiSim s&
khong két thuc tac vu va c6 thé bi treo may.

% Tao va chuyén doi mot biéu thirc Boolean:

e Nhap biéu thirc Boolean vao khung duoi cua may chuyén doi Logic, sit dung cac
ky hi¢u qui udc: A, B, ..., H. Mudn lay dao cac ky hiéu nay ta thém dau nhay
don sau moi ky hi¢u, vi du A’ 1a ddo cua A.

Dé chuyén ddi Boolean thanh bang su that, click vao nut Boolean Expression to
TI’uth Table m —* 1o/t

bé chuyén d6i Boolean thanh mot mach dién, click vao niit Boolean Expression
to Circuit. || | 5l =1

Nhitng cong logic minh hoa cho biéu thirc Boolean s& xuat hién trong ctra s6
thiét ké mach. Nhiing thanh phan déu dugc chon nén ban c6 thé di chuyén chung
deén nhiing vi tri khac hoac dat chung vao nhitng mach dién phu.

Pé tao mdt mach dién bao gém moi diéu kién cua biéu thirc Boolean bé“mg cach
dung toan cong NAND, click vao nit Boolean Expression to NAND. | #g ] || =/ | nano
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IV.2.6. Logic Analyzer (may phan tich murc logic)

Logic Analyzer hién thi cidc murc cta 16 tin hiéu sb trong mach dién. N6 duoc dung dé nhan dit

Logiz Analyzer-XLAT

Tame {&)
I170m 1900w T100m T300m 2 00w 3 M0m

ok e [T B g 1 g g e

Terminak for
input signals

Externalclock

e EE b
a
el

Chck qualifier

03}

Trgger
|7|— sa |
FE: "_n _|un-|nn|nr uu;

lidu trang thai logic va dua ra thoi gian phan tich gitip cho viée thiét ké cac hé thong 16n va chong
xung dot.
% 16 nut tron canh trai cia biéu tuong Gmg véi nhimg dong ngang trén man hién thi
ciia may. Khi ngd ra ctia mach dién duoc két ndi voi cac nat nay, nut tron duoc két
ndi s& hién thi voi mot chAm den, tén va mau cua né ciing duoc hién thi.

% Khi mdt mach dién dugc kich hoat, may logic Analyzer ghi nhitng gia tri ngd vao
va hién thi dir liéu duéi dang song vudng theo thoi gian. Dong trén cung hlen thi gid
trj cho kénh 0 (thong thudng 13 bit dau tién trong mot tur s6), dong ké tiép hién thi
gia tri kénh 1, .... Gia tri nhi phan cta mdi bit trong mot tir hién tai dugc hién thi ¢
canh trai cia thlet bi, truc thoi gian dugc hién thi trén man hinh tin hiéu. Ngoai ra,
man hinh con hién thi tin hiéu xung clock ndi va xung clock ngoai, ...

Hai con tré T1 va T2 dung dé xac dinh tai thoi diém t1 va t2 (bang cach di chuyén con tré T1 va
T2).

s T1-T2 la khoang cach thoi gian mo phong gitra t1 va t2.

Hinh I1.23

% Trong 6 Clocks/Div ting hodc giam gié tri dé co dang song dé quan sat.

IV.2.7. Word generator (may phat tir)
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KW

Least significant 16 bits

in the 32 bit word \

Ex&rnal trigger terminal

Maost significant 16 bits in the 32 bit ward

Data- rsady terminal

Creates a subset of wards foroutput

[N . Cerrs
Hexequivakntof Toa0aeed x| |8 oee— (|l Evee Input rate
42_bit binary PR e[ 0060 L[ fp2 | | #__,f"’
words faroutput feb=teintcid whiad | | [Tooen fIEL - = Saves word
00000000 Final | | TToF E Babpoinit| | —" pattems ar
T Paitem| -1
[moocoooo Trgger : generates pre
LealaRaluludTu] I_“"""' eawma] [F 2] = =at pathems.
Hinh I1.24 * Indicates break |eoaoooen Ee Sl [F | 1]
paint 00000000 ||_'5'F|E' toa | [
00000300 : :
il Bl =i fendy Hexadecimal
Serollto view BaGoa66a Hex| || coo0onig = equivalent of
otherwards in [GO000000 Hinary #ECH | oooo | cu mentword
the pattern. 00000000 | [H0ca00n0a0000000DNE000NN00 \.\
s : ASCI equ iva-
lentaf cur
: Nt war
Output terminals, correspond to Binary equivalent of curmnt
thoze on the waord generatar icon waorrd

s Str dung dé gdi cac tu s6 hodc mau bit vao trong mach dién dé cung cép su kich
thich dén mach sé.
Nhép céc tir s
Canh bén trai cia may phat tir hién thi cac dong 8 bit cac s6 hex, tir 00000000 dén FFFFFFFF.
MOi hang trinh bay mot tir nhi phan 32 bit. Khi may phat tir dugc kich hoat, mot dong cac bit ggi
song song dén céc thiét bi dau cudi twong tng & cac nut ciia cong cu.
Pé thay d6i mot gia tri bit trong may phat tir, chon sb ma ban mudn thay doi va sau dé vao khung
edit tai mot trong cac 6 Hex, Ascii hoac Bindy diéu chinh lai sb can phat.
Edit bt dau tir dia chi 0000 dén FFFF, dia chi cta tir c6 vét sang.
Current la dia chi cta tir hién tai.
Initial dung dé dit dia chi cta tir dau tién dugc phat
Final ding dé dat dia chi cia tir cudi ciing duoc phat.
Frequency dung dé xac dinh tan s phat
e Néu chon Internal thi may phat s& tr phét v6i tan sb da dat

Néu chon External thi ban phai cung cép xung clock & bén ngoal cho may.
Cycle dung dé phat tat ca céc tir, sau khi phat xong no s& tiép tuc phat lai
Burst dung dé phat tat ca céc tir, sau khi phat xong thi dimg.
Step dung dé phat timg tu
Breakpoint dung dé tam dirng va khoi dong lai cac dong tir tai mot tir dit biét.
- Pé chén mot diém Breakpoint, trong danh sach chon tir ma chiing ta mudn

dung, sau d6 Click Breakpoint.
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- Pé loai bd mot diém Breakpoint, trong danh sach, chiing ta click vao diém
Breakpoint can loai bo dang ton tai (c6 ddu *), sau d6 sau d6 Click
Breakpoint mot 1an nira.

- Viéc sur dung diém Breakpoint s& c6 anh hudng dén Cycle va Burst

e Pattern dung dé ghi lai nhiig tir mau hodc phat ra nhitng tir mau da dat trudc.

IV.2.8. Multimeter (d46ng ho van ning)

Mullimetes->M1 m

KrAkA1

Measure ment options [ 654.588 mV
Megative tarminal —___ _Paositive terminal LA | el =
) N B i o . Click to display
. Spnal mode.  —— 2 intemal sattings.
Hinh I1.25 ¢

% Multimeter dung dé do dién ap, cuong do dong dién hodc cuong do suy hao am
thanh tré khang giita cac diém do thir trong mach dién (két n6i dén nut + va - ciia
may do)

% Ban c6 thé hiéu chinh lai cac nit diéu khién coa may dé do Ampere(A), Volt (V),
Ohm, dB, tin hiéu AC hodc DC. Diéu chinh cac gia tri can thiét v6i nat 1énh Set nhu
tré khang noi vi caa Volt ké va Ampere ké, riéng cudng d6 nodi vi cia Ohm ké va
gia tri dB duoc 4p dung theo tiéu chuan.

% Nhiing gia tri thé hién trén biéu twong ctia may do trong chwong trinh déu di duoc
4n dinh theo tiéu chuan cua cac may do thuc té, cho nén nhiing gié tri do dugc trong
mach dién khong c6 anh hudng nao dang ké ddi véi mach dang duoc do thir.

V. Cac vi du vé mo phong mach dién

V.1. Mach mo phéng thanh ghi dung IC 74164
V.1.1. Mach ghi dich cic bit sang dan 1én va tit hét

Budc 1: Sinh vién hay v&€ mach nhu Hinh I1.26
Budc 2: Bong cong tac S1 vao nguodn 5V, cong tdc S5 sang vi tri phia dudi.
Budce 3: Bac cong tac nguon (Simulate Switch) va quan sat cac dén hién thi

V.1.2. Mach ghi dich cac bit sang dén 1én va tit din

Budc 1: Sinh vién van st dung Hinh 11.26
Budc 2: dong cong tac S1 sang vi tri bén dudi, cong tac S2 sang v i tri phia dudi, cong tic S3 sang
vi tri phia trén, cong tac S5 nbi vao nguon 5V.

)/

¢ Budc 3: Bat cong tic ngudn. quan sat ngo ra.
V.1.3. Mach ghi dich mét diém t6i va mot diém sang sang ké

Budc 1: Sinh vién van str dung Hinh I1.26 dé thuc hién mo phong
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Budc 2: Cong tic S1, S2 & vi tri phia dudi, cong tic S3 sang vi tri phia trén, cong tic S5 ndi vao
ngudn 5V.

R

% Budc 3: Bat cong tac ngudn va quan sat den hién thi.

0
VEE 0
T 5 O " ﬁ

25Y
54 53 82 | 1
——L i - 3
B4 12
, 4
— £ £ A oe
3 ; ;lg
C
Key=0 Wey=0 | YOO Key=g Hey= A : i B 26y
D
&Y . 8 : 10
E
2 ok ® "
YiL aF
N o, 2 al
& { ~cLr Q6

1310 - 13
7 Key=E 24

T41E4N

4
{)Q AN
1
-~ M) 500k &

3 - YT .
9(_ : & |

(T ’

Hinh I1.26

Title:  Mach ghi dich

V.1.4. M ach ghi dich hai diém sang va hai diém tdi xen ké nhau.

Budc 1: Sinh vién van sir dung Hinh I1.26 dé thuc hién m6 phong
Budc 2: Cong tic S1, S2 sang vi tri phia dudi, cong tac S3 sang vi tri phia trén, cong tic S4 sang
vi tri phia dudi, cong t ic S5 ndi vao ngudn SV.

< Budc 3: Bat cong tic ngudn va quan sat dén hién thi.
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i g 1]
)
uac 3
8 /]
-0 . 10 DCO_HEX DCD_HEX
1
Key=C - L
4 H
% \za . {93_54
5
~ \ |a1 32 | 41312 14
Hey=10 -
—0, 8 ua,e«1
\ .
o N (T
3 _ !
L 47[30[22
(13| LR
3y 12 |t g M 12 !
A — & f
Y —A 0 e O
- B E
TpE B —t B
= C C
—0 TR0 11 71RO @ T
Hey= A 38— Ri(2] A0 ROj2) A0
p—p, 82 T433N 433N Ve
\C 3 T a0
{

PRN Y
Key=B
d M/ 1000Hz &Y

%

Tle: Thue hanh kythuat =0
N Mach dem
Designed by: — User Document M 0004 | Rewision 4.0
Hinh I1.27 Checked by: Date how 09,2003 | Ske A
Fpproved by Shet 4 of 4

V.2. Mach m6 phéng mach dém dung IC 7493

~ 1C 7493 1 IC dém bdn bit nhj phan tr 0000 dén 1111, nghia 1a ¢ém 0 dén F d6i voi
sO Hex

V.2.1. Mach d@ém tir 00 dén FF ding IC 7493

Budce 1: Hay vé mach dién nhu Hinh I1.27 .
Budc 2: Dong cong tac A, B sang vi tri phia du6l bang cach click phim A, B trén ban phim.
Budce 3: Bong cac cong tac P, C, D ¢ vi tri hé mach.
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< Budc 4: Bat cong tic ngudn (Simulate Switch), quan sat trén dén hién thi xem
mach dém tur 00 dén FF

V.2.2. Mach dém tir 00 dén 99 dung IC 7493

Budc 1: Sinh vién Van str dung Hinh I1.27 d¢ mé phong
Budce 2: BPong cong tac A, B sang vi tri phia trén.
Budc 3: Béng cong tic P va D sang vi tri dong mach. Cong tic C & vi tri hd mach.

K/

< Budc 4: Bat cong tic ngudn (Simulate Switch) va quan sat cac dén.
V.2.3. Mach dém tir 00 dén 59 dung IC 7493
~ Sinh vién hay thir tim cach thyc hién dé mach Hinh 11.27 dé mach c6 thé hoat dong &
cheé do dém tir 00 dén 59.
V.3. Mo phong mach mach chon kénh
V.3.1. Mach chon kénh dit liéu s6 0 diéu khién bing cong tic

Budc 1: Sinh vién vé mach dién mo phong nhu Hinh 11.28

K/ K/
0’0 0’0

Budc 2: Dong cong tac S1 vao ngudn 5V, cac cong tic tir S2 dén S8 ndi xudng
mass, bang cach click cac phim A, B ..., H.

< Budc 3: Pong cong tic S9, S10, S11 sang vi tri phia dudi bang cach click cac
phim I, J, K trén ban phim.

>

< Budc 4: Péng cong tic S12, S13, S14 xudng mass.

)

o

Budc 5: Bat cong tic ngudn, quan sat trén dén hién thi xem kénh nao duoc
chon va quan sat dir li¢u ngd ra & muc logic nao ?

Tuong tu cac kénh 1, 2, 3, 4, 5, 6 va 7 dugc chon thi ta chi can thay doi trang thai
logic cua cac cong tac S12, S13 va S14 theo bang sau:

L)

S12 S13 S14 Kénh dwgc chon
1 0 0 1
0 1 0 2
1 1 0 3
0 0 1 4
1 0 1 5
0 1 1 6
1 1 1 7

Dé nhan biét dit kién ra cua cac kénh tuong tng véi cac trang thai logic cua cong tic
S12, S13 va S14 khi chon kénh nao thi sinh vién cho dir liéu vao ctia kénh d6 ¢ muc 1.
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Chu ¥: trong qué trinh mé phong (d4 bat ngudn) ta c6 thé dong mé cac cong tic dé
thay duoc su thay doi.

DCO_HEX "
Udés &
Ug 1 2
De —
1HY et
Bl =
. 51 ‘4 b O 5 T404N N
Key=A 1 2EY Ik} 39 0 I
i 3 15 Ke}r:P
. oA 0
0 Al i Pl il
2y =B 7| 7 B o[ 318
ac o
+—0 g s 5 7 3E L -
¥ a0 ey =
0, # 5 | 5 an 5
2 2 .
2y=C | | 1 CTEN V3 ”
~RCO S
o | T4151N i LR 5 5 |
0, AMAKMIN ) f——
Key=1 1z | U 4 ey =
Iy B 07 4 CLK ¥ &
11 TATE0N
W L
|t e 2
bey=E | |2} B 5
0 3 515
9 %7 G ¢ AN
5 i, M/ 2000k 5%
Key=F ———
0 7 o
L) O Key=5
57 Key=1
Key = G
0 00—
510
£ o
bt Hey=
Key=H
& ——
o
Key= K
= 30 4
T 511
B2
] Hinh 11.28
- L o 512 Heysl
e VoL
5v Tile:  Thue Harih Ky thust 5o
o 513 Key=M
62 Urg dung Mach D Hap
q —0 a0 %7 Designed by Uger Documef
L o 514 Key=N Cheched by: Date
Ppproved by Shest

V.3.2. Mach chon kénh dix liéu thir tw tir 0 dén 7 mdt cach tuw dong.

Sinh vién str dung IC dém 74190 dé chon kénh dir liéu tw dong. Bang cach thay doi
mach dién trén Hinh I1.28
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Dé chon kénh dit lidu theo thir tw nguoc lai tir 7 dén 0 ta phai 1am gi ? Hiy thay doi
mach dién néu can thiét dé thuc hién dugc yéu cau trén.

V.4. M6 phong mach gidi ma

V.4.1. Mach giai mi s6 nhi phan 000 dwoc diéu khién bang cong tic.

K/
0‘0

K/
.0

*

3

%

3

%

Budce 1: Sinh vién hay vé mach Hinh I1.29
Budc 2: Pong cac cong tic S8, S9, S10 sang vi tri phia dudi.
Budc 3: Pong cac cong tic S5, S6, S7 xudng mass.

Budc 4: Bat cong tac ngudn, quan sat trén den hién thi xem s6 nhi phan nao

g v6i s6 thap phan trén dén hién thi va quan sat ngd ra dit liéu tir YO dén Y7
xem muc logic 1a bao nhiéu ?

Sinh vién thuc hién twong tu cho cac mach giai ma tir 001 dén 111.

V.4.1. Mach giai mi s6 nhi phén tir 000 dén 111 mét cach tw dong.

g
DCD_HEX
M1z 13 W 15 1 7 L8
Il - R
ey = A 18 1 15
H— A oA Ao
1 14
31 2 — B o]z} e E 1
m 0 3 13 3 n
v al o C iz 5
fey=B 13 6
3 ik w N ! 8
0 7 ~CTEN " il &n
—0 | | —gd~Loan ~RED r A
D MAKMIN |— Hey=J — 0~ 8
bey=t rrd R . 74 624 .
1 sl || ok TLERD 510 0 ~zp 7
53 18
o Uto 4LE13EN
2
Key=10 DQ * VoL
H— 74L504N .
En 1 5y
g
7 2 .
Key=F
Heg=K {
—o ® v Hinh I1.29
51 —0
— || = Gy _
57 Tile:  Thua hanh Ky thust Sa
Wach gisi ma
W V2 Desigred by Usar Documert N 0004 | Revision 4.0
=gy | TU ) 100Kz & Checked by: Oate Now 09,2003 | $ize A
Ppproed by Sheat 1 of
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Tu’O’ng tu nhu mach chon képh sinh vién thuc hién vi¢c thay d6i mach dién trén
Hinh I1.29 dé thuc hién dugc yéu cau dat ra.
V.S. I'fng dung cia MultiSim trong viéc thiét ké cac mach so0 don gian
V.5.1. Thiét ké mach dién va chuyén doi

< Pay 1a mach dién don gian hoan toan dung cong Logic va cong cu dugc dung
cho viéc mo phong nay la Logic Converter

. uA
1 USA
vce 12 Do T~ 1 UBA
5v 2 _)_/ 8 2 D_
7400N 430N )
¢ 7486N
%7 ! , UsA 1 1 14 UsB
L]
{>O 13 5 j >
7405N 2B 7432N
4
U2A 2 U4A 15
il 5 —
12 7408N
16
Hinh I1.30

XLC1

Double click vao biéu tugng ctia may Logic Converter.
% Click nit === 3sf5] va chd cho dén khi cot c6 dau ? hién thi két qua day
du (0 hodc 1) ta s€ dugc bang su that.
% Click vao nut[ =l = ae | ta s& duoc biéu thic Boolean chua don gian ,
hién thi phia bén dudi may Logic Converter ta c6 két qua sau:

Logic Converter-XLC1

() () ) ) ) i)
4 B C D E F G H Out
poo Do oo o 1 ) Conversions
oo oo oo i 1
ooz oo 1 o EI
E oo o1 1 = —+ 1051
oo4 o1 0o 0 } | |
005 o1 o0 1 Y
oo | o 1 1 o } [E=l AE |
oov 1] 1 1 1 SIMF
008 1 0 0 o0 } (=l =4 ae |
\ 009 1 0 o i
Hll’lh II.31 oin 1 ] 1 i 1 | BB — 10(1 I
011 10 1 1 o
o1z | 1 1 0 o 0 [aB  — T |
013z 1 1 0 1 o
14 | 1 1 1 0 0 | | [AE___ —+ wanD|
014 1111 o ,,|
|A‘B'I:'I:l'+ﬁ!B'l:'l:l+ﬂtB'CD'+ﬁ!BC'D'+A‘BE'D+ﬂEBI:I:l'+ﬁiBED+ﬁB'E'D'+ﬂB'E‘D+ﬁB'ED'
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< Tiép tuc click vao nat [Fem_ == me] ta s& duoc biéu thic Boolean don gian
hién thi phia dudi may Logic Converter 1a A'B+B'C'+B'D".

% Click nut (B8__= =1 ta s& duoc mach dién cua biéu thirc Boolean don gian
tuong dwong v6i mach dién ban dau.

0 | L | 2 | 3 |
C D
A O (@]
2 3 |4
a %
Hinh I1.32 JT =
| ] >
| 9 11
) Ba
i 12

% Click vao nut [(BE___= maum] t5 & dugc mach dién dung toan cong NAND hai
ngd vao tuong Uing voi mach dién trén. Cac ban hay thu xem. Diéu nay rat hiru
ich cho sinh vién khi hoc moén K¥ thuat so va thiét ké cac mach di¢n dung IC so.

V.5.2. Tao bang su thit va chuyén doi

Pay 1a mot trong phan quan trong gitp sinh vién lam quen voi viée thiét ké mach s6
cling nhu kiém tra bang su that cua cac mach s6. Bay gid chung ta hay thir 1am quen véi
céch 1am moi nay tir phan mém mo phong MultiSim nay.

s Mo file moi (File/Open)
% Tu menu Simulate/Instruments/Logic Converter dat vao cura s6 thiét ké mach

% Double click vao biéu tugng ctia Logic Converter vira lay ra.

Logic Conwverter-XLC1 §|
() ) 0 € o 3 2
A B C D E F G H Out &
oo o o 0 o - Conwversions
oo 0o 1 1
ooz o 1 0 Eu
e e A =
i}
ggg } ? I;I 1 | 1 0] — et =] |
ik i1 A 1

|101 SEHE F\IB'
|.I'-\.|EH —» 101'

[ aE —» = |

AP C+ABC B +ABC
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% Click vao A, B, A dé tao 3 ngd vao, cac truong hop co thé c6 ciia 3 ngd vio s&
duoc hién thi phia dudi né. O cot c6 dau ? cho phép ching ta tao gia tri ngd ra
ma chung ta mudn thiét ké, chung ta chi can click chudt vao dé thay doi thanh
gia tri 0 hoac 1 hodc x. Sau khi chung ta tao xong bang sy that cho mach s6 ma
chung ta can thiét ké. Bay gio ching ta s& thyc hién viéc chuyén doi.

| 10]1 —+ AE |

% Click chudt vao nut , ta s€ duoc biéu thirc Boolean hién thi phia
dudi may Logic Converter la: A'B'C+A'BC'+ABC+ABC
T2 =43’ ae |

< Tiép tuc Click vao nut , ta s& dugc biéu thirc Boolean don gian
hién thi phia dud1 may Logic Converter la: A'B'C+BC'+AB

[ aE =

, ta s€ dugc mach dién cua biéu thirc

% Tiép tuc Click vao nit
Boolean don gian nhu sau:

] >

O U&
|

% Click chudt vaonat (a8 = mawo] ta s€ dugc mach dién dung toan céng
NAND hai ngd vao tuong duong vdi mach dién trén.

A B C
0O 0 O

1]

%
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X2 Tuong tu, chung ta co thé thiét ké cac mach dém tir don gian dén phuc tap ding
cong logic. Sinh vién hay ty khao sat cho céac truong hop con lai.
V.5.3. Mach dung may phat tir
*¢ Muc dich cta img dung nay la dé biét cach van dung may phat tir vao trong cac
mach s0. May phat tir trong truong hop nay dugc dung nhu bd nhé va led 7 doan

duoc ndi két nhu hinh sau:
% Chung ta hay v€ mach s0 nhu Hinh 11.33

SEVEN_SEG_DIS PLAY SEVEN_SEG_DISPLAY SEVEN_%BG_DISPLAY
% Sau d6 double vz Uz m

click vao biéu =7 = =T
tugng cua l':'” I] ln=n|]
?é(}i/ phat tir LECDEFG ABCDEFG ABCDEFS

¢ dat cac gia
tri cAn mo
phong nhu
hinh bén dudi
(di nhién
ching ta c6
thé dgt nhieu o=

5

hon va tuy y
theo riéng

minh ) v
Hinh I1.33
« Tién hanh mo phong click chudt [k )
\ , A 5 [ apemanan a —Add Control
vao RUN, ta c6 két qua nhu : Led ;g;{:;{;;g ~ ress ° E‘SI
< . yele
tat 0000, 1111, 2222, ...., 9999, S o Edit 0015 s
\ Current | DODE —_
2004, good, bye (Xem hinh SFEFEFET - Step
, L R tme 2 79717739 nitial | 0000 [t
Y.S 3) Chung ta co the dat cac CE3FIFE Final  [o3FF e
gia tri khac theo y muon dé hiéu SESCSCEF Trigger
k¥ hon vé cach ing dung cua o laians [intemal Easmal| [F %]
Word Generator vao trong mo 7ZPZZEEE Frequency - -

2 A ~ 9 A 1 2 d
phong mach s6. Hay thir xem dé ﬁﬁﬁﬁ Bt Ready "
thé‘iy dlIQ'C SLI' h&u dung Cﬁa phél’l FFFFFFFF Hex (11411415
mém nay trong giang day cho sinh || 13131313 | ginary ASCI [oADD
vién nge‘mh Pién — Pién Tu. m + | | |n0010001010000010001010000010101

' ’ 3 5
BBEEETEEEEHE DD O DG HHoEHEDE 60
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SEVENM_SEG_DISFLAY

S N 00000000 4 | [ FddeEss Controls
..... 1k 3F3F3FAF — | o T Cycle
..... 06060606 [ooos Burst
..... Cument pons -
----- EESESESE A Step
""" " 4F4F4F4F nitia T
: . I-:"- EEEEE666 Final 02FF ﬂ
......... ak Pattem
.......... 1 EDEDEDED Trigger —
........... 13 ?D?D?D?D
................ Intermal  Bdtemal | | £ |
....... VRG] H | 07070707 JFJ
........... T Frequency
........ LAY ap
................. £ EFEFEFEF ! kHz E:taady‘ﬁ
L S 79717735 it
.................... S S5AFAFEE Hex  |11411415
:::::::.%7.::::::::::: ..... 3 EELCECEF Binary ASCI |DADD
L 00080000 . | [npo10001010000010001010000010101
Sl Ha R 31 1]
......... Hinh II.34 S, I (AT R R G N O N Rt 8
vee
5v
18 V5
b =
0
AL L V6
- 5v
DO po* voac | [V =
8
VIN D1 — D1
V1 D2 D2
=5V 2 VREF+ D3 10 . p3 VDAC
11
VREF- D4 o D4
0 12
' D5 = . D5
= =_5Vv soc D6 o D
1 14 6
OE D7 o » D7
6 15 /
V3 7 EOC — A2
va
30kHZ 5V - 5V
0
= 0
Hinh I1.35

16
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V.5.4. Mach bién déi ADC va DAC

% Sinh vién hiy thtr v& mot mach dién cin mé phong nhu Hinh I1.35

% Mach nay dung may Function Generator dé phat song dé phat song Sin chuan va
dugc bién doi thanh tin hiéu s0 boi bd ADC véi tan s6 ldy miu duoce xac dinh
boi nguon phat xung vudng. Led dung dé hién thi gia tri cua tin hi¢u s & mdi
lan 1y miu va dang song vuodng cua tin hiéu sd dugc hién thi & may phan tich
Logic. Sau d¢, tin hiéu s6 duoc bd DAC phuc hoi lai dang tin hiéu ban dau. Tin
hiéu ban dau va tin hiéu phuc hoi duoc hién thi trén Oscilloscope.

D)

» Sinh vién hay dit lai cac thong s thich hop va tién hanh mé phong va quan sat
cac trang thai trén Oscilloscope, Logic Analyzer, trén Led 7 doan, sau d6 hay
thir thay d6i lai dang séng trén Function Generator thanh dang xung vudng va
xung tam giac. Sinh vién hdy quan sat cdc trang thai trén Oscilloscope, Logic
Analyzer.
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