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PHAN I : GIOI THIf U CHUONG TRINH CIRCUIT MARER

% Circuit Maker 12 gi?

Circuit Maker 12 mot chuong trinh dién todn &ng dung véi nhitng tinh ning rdt manh mé va dé
st dung cac cong cu md phdng mach thong qua cic mach dién dugc v€ trén mdy tinh. Chuong
trinh do cong ty Micro Code Engineering soan thdo va dugc cai ti€n. Ngoai ra Circuit Maker
con c6 thé thyc hién mo phdng rat song dong phan mach s clia mach dién. N6 ciing c6 thé
thuc hién md phdng tuong tu dua trén chuong trinh SPICE3 dudc cdi ti€n lién tuc bdi khoa
bién todn va Co di€én trudng Pai hoc California, Berkeley.

% Su thian trong:

Hau hét cdc trudng hop k&t qui dua ra gidng nhu cdc mach dién trong thyc t€. Tuy nhién d6
ciing chi 12 mdt chuong trinh mdé phdng duy nhit va chiing ta khong qud 4o tudng trong chd
vao né ciing nhu cdc chuong trinh ¢6 tinh niing tuong tu cung cAp nhitng két qua gidng nhau
chinh xdc¢ nhu 12 mach dién trong ddi sdng thyc t€. Ciing nhu cdc chuong trinh khdc nhu Orcad,
Eagle, Protel... Circuit Maker s& gitip gidm t3i thi€u thdi gian d€ tao ra mot mach dién véi cac
chifc ning theo yéu cAu, nhung né khong thé sit dung nhu 12 mot cttu canh thay thé hoan toan
cho viéc thi€t k& hop 1y, tdi uu. Do d6 ngudi dung dirng qui ky vong qud nhiéu vé né. Ngoai ra
mot di€m yé&u clia Circuit Maker ma chiing ta can quan tAm dén d6 1a thu vién con thi€u nhiéu,
ngudi ding cin phdi b sung thém linh kién vao thu vién thong qua cong cu Macro clia né.
Né&u quy€t tAm di vao linh vyc thi€t k&€ nén quan tAm chuong trinh Orcad. Du gi di nita thi
Orcad vAn la hang din diu trong viéc cung cip cdc chuong trinh thi€t k&€ mach dién tif tv dong
(EDA Software _ Electronic Design Automation) cling nhu cung cip cdc cong cu rdt manh cho
viéc md phdng cdc chip c6 thé 1ap trinh (FPGA _ Programmable Gate Array) hay CPLD
(Complex Programmable Logic Device) cting nhiéu tinh ning ma Circuit Maker khong c6. Tuy
nhién 12 khong dé€ dang ti€p thu trong thdi gian ngin nhu Circuit Maker.

Trong pham vi chuong trinh, ngudi soan khong thé trinh bay ddy dd ma & day chi 12 nhitng noi
dung tém tit. Mong riing né sé hitu ich va dé€ cling nhau chia sé& céc tri thifc mdi.

% Céc cong cu sita ddi (Editing Tools):
Thanh cong cu (Toolbar) bao gdm mot vai niit dic biét x& 1y bin v& mach dién trong mo
phdng tuong tu (Analog) va s6 (Digital).

R TAFLQ @D

Nhitng nit nay dugc mo ta dudi day:

& _Codng cu miii tén (Arrow Tool): C6 thé dugc chon tir tiiy chon < Cursor Tools > trong trinh
don Options hoic bing cich chon Alt+A. Cong cu miii tén d& chon cdc thanh phin, cdc thinh
phan di dJi, cdc cong tic chuyén, chon cdc cong cu tir Toolbar. Ngoii ra c6 thé nhap ddi cong

Ping Quang Minh



Gido trinh Thi€t k&€ mach trén may tinh 2

cu miii tén d€ thyc hién nhiéu chic ning, nhu 1a stta d6i dic trung ky thuat. Néu ty chon cong
cu miii tén c6 thé dudc sit dung d€ khdi ddu mot day ndi khi nhap vao diu thiét bi.

& Cong cu ndi day (Wire Tool): C6 thé dugc chon tir tily chon < Cursor Tools >trong trinh don
Options hodc bing cdch chon Alt+W. St dung Wire Tool d€ dit cdc diy ndi vao viing 1am
viéc. Cac dudng day Bus dugc vé biang cach giit phim Shift khi bit diu vé day néi.

& Cong cu vin ban (Text Tool): C6 thé dudgc chon tir thy chon < Cursor Tools > trong trinh
don Options hoic bing cich chon Alt+T. St dung cong cu vin ban d€ dua vin ban vao trong
mach dién. Ngay khi vira chon xong cong cu nay, mot hdp chit nhat hién ra, nhip vin ban vao
trong hop nay. Ngoai ra c¢6 thé thay d6i s6 hang chit trén vin ban nay biing cdch ding chuot
thay ddi lai kich thudc khung hinh chit nhat.

& Cong cu x6a (Delete Tool): C6 thé dugc chon tir tuy chon < Cursor Tools > trong trinh don
Options hoic biing cdch chon Alt+D. St dung cong cu dé€ xéa cic thanh phan khi dugc chon.

& Cong cu Proble Tool : C6 thé dugc chon tir tuy chon < Cursor Tools > trong trinh don
Options hoic biing cdch chon Alt+P. St dung d€ dit cac vi tri can do hodc xem dang séng.

& Codng cu phéng to (Zoeom Tool): C6 thé dudc chon tir ty chon < Cursor Tools > trong trinh
don Options hodc bang cdch chon Alt+Z. Cho phép phéng to (Zoom In) va thu nhd (Zoom Out)
mach dang dugc hién thi. Ngoai ra c6 thé st dung phim Page Up va Page Down d€ phéng to
thu nhd.

& Cong cu Zoom schematic to fit: Xem lai vi tri va kich ¢§ nguyén thiy (Normal Size /
Position) trong trinh don View va dua mach dién vira véi clra s& man hinh.

& Nit xoay 90° (Rotate): Tir trinh don Edit hoic biang cdch chon Ctrl+R. St dung nit Rotate
90° d€ xoay thi€t bi dugc chon theo cdc gia s6 90°. Mot thi€t bi ciing c¢6 thé dudc xoay khi nd
dugc chon tir thu vién chuong trinh ( nit Rotate) hay bing cdch nhdn phim R trén ban phim
hoic biing cdch nhap nit phai chudt trude khi dit né vao trong mach.

& Niit d6i xitng (Mirror): TU trinh don Edit hodc bing cdch chon Ctrl+M. St dung nit ddi
xting dé 14t thiét bi theo chiéu ngang. Mot thiét bi ciing c¢6 thé dugc d6i xing khi né dugc chon
tr thu vién chuong trinh biing cdch nhan phim M trén ban phim truéc khi dit né vao trong
mach.
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PHAN 2 :CAC BAI TAP CIRCUITMARER

% Muc dich - Yéu cau:

- Gitip hoc sinh 1am quen bu6c diu vdi viéc 14y linh kién va két n6i ching lai véi nhau thanh
moOt mach dién hoan chinh.

- Xem lai cdc ki€n thic vé linh kién dién t& va linh kién s0.

Bai 1:
+15v © 1
18k §675
.01luF
J —F
.01luF
f\j‘ Hu l/2 2222
N A
10K
6xHz | |
1
= —
3.3k 200 T .01luF ~
i I
<
Bai 2:
Charging/Discharing capacitor example. The initial condition
devices are required in order to make the capacitors start
at the inital wvalue of Ov or 10v respectively.
10v
oV
1)
200 J charge 200 discharge
= 1ov —— 1uF T tuF
Bai 3:
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lufF 01 luF
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AvAIl §R2 R1
4.7K
_f\j_ i 4.7K s
- 10K
| I
\%
V2 — _—
5V — - 12V
i J
Bai 4:
+8v Collector Coupled
‘J’ Astable Multivibrator
. ' * | The initial condition (.IC)
} devices are placed in this

1k 47k 47k 1k circuit to give the SPICE
simulator a starting point for

'__"{F_A ,_;_{F_J;j the outputs. This allows the

g simulation to begin more
Y3904 <j> (E) IN3904 quickly. Since the circuit is

not exactly symetrical (the
capacitors are not the same),
W 4914 W oNo14 SPICE could begin the
oscillation, but it would take
-+ — a few moments to get it
started.

Remove the .IC devices and try
it!
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Voltage Regulator

Input Output
(+12V unregulated) PC Board | (+6V regulated)
11.8/12 2V o1
J1 J2
2N2222A
‘/\)_ I?: ut . vin N vout Oul:t—iEIUt 100 External
et o %ﬂ do Load--This is
External Input placed here for
Signal--A 200mV 5810 simulation
sine wave on a 1+ c1 purposes only. It
+12VDC signal > 100uF ili not pari; of
D1 the PCB. I ou
produces our. 1N4736‘x\ e e ky
unregulated input Eu Zc-lc on
voltage for this device, you
simulation will notice that
purposes only. = the "Exclude From
This device is PCB" checkbox is
excluded from the checked.
PCB.
\ e
Bai 6:
+10V
e}
| | Bistable
1x é 1x Multivibrator
: 200pF 200pF Q
g | | | .
s Since this is a
l—/%/g\/k\,—_l ——%k\,—l . .
symetrical bistable
10k 10k circuit, the nodeset
(.NS) devices are used
2N3904 390k 390k 2N3904 to help the simulation
=+ — converge into two
distinct states.
1N914 W _10v W 1n914
2(? pr 2j?pF
] 11
0/10Q
10kH .
\ e
Bai 7:
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_/\J A
-

Q1
1kH —‘ 2N2222A

—+
= 03
2N2222A
D1
1N914
RE -_—
2.5k D2 -
R2
1N914
1.5k
d
Vee -12V
Bai §:
Negative Edge Triggered
555 Mono-stable Circuit
R2 and Cl control the delay.
V2 111
12/0V UA555
m —1Gnd  Vcd
T Di
Il 2 2
0 H Rst Ctlf
R1
10k
Bai 9:
Mixed-mode Binary Ripple Counter Circuit
voy +gv +15V
) |
1Ro60 555]J JSQ 5 % JSQ— JSQ—
8l -0 [ L
1 ﬁng gfsﬁ < oo- g go- _OIEP do- _?EP - 1k 1k 1k 1%
0 Cpe: Ceifs 5 & & &
Cio 5R050 Clk 0
| Q {>O— NPN
| +
c1 ~ C2 -+
'OluFT j_ T otur Ql{>0 - @NPN
= oV -+
o——1_ Q2{>0 = o NPN
v ]
o -+
Q3{>° - @ NPN
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Bai 10:
Q +12v
AM Modulator 1k . 1k .
1 1
- —r'-luF 3.9k ?3.9k
) MC1496
-500m/500mV G e
lll'llF c out]
- [ — e ot
S 1as
100kH | - s Vee]
-800 =20
’ _;\J Y 750 750 Q51 $51 %6~8k
50k 80%
I =
O -gv
\ e
Bai 11:
R1
V3 ov4 V2 C] V1
5y 1k (o] 5V
N5 V= !
1MH ]\: | 1MH |
V|- Csooouy] 5\ | [
@ ne =] A @ pe =]
_ cIgsl .. F IcSwl ;l [
[ [ Bl [ o D
-
r e
\ e
Bai 12:
L. Vce
Bandpass Amplifier T 10V
|
LT
96uH
L cT
fg% T .01luF
Rs
6.3 Co
03uF
d I
V1 ci | 11 |
-10m/10mV
e .
—/\j— ] 1 2N3906 10k
160kH |
—— —
) R2 RE —— CE
33k 1k 15uF
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Bai 13:
Voltage Multiplier

i i
/15 I I
JL
h. 4 N . 4 3
1MH
1luflF 1uflF
i i
— —
The rail voltage (15V) is multiplied by
each set of 2 diodes and 2 capacitors.
Two sets have been used in this circuit
resulting in a -30VDC (approx.) output.
\ e
Bai 14.
Q +12v
-
RA
é R1 1k
2k 555
@Gnd Vcc&
3Trg Di A
jjout  Thrs
| Rst Ctl RB
T
RL J J
10k
+ +
Cc1l CcT
.01uF | 1ufF
\ e
Bai 15:
R2 OS%F Wien-Bridge Oscillator
12K u
| The series and parallel RC
2V networks (R2+C1l and R3+C2)in
V2 C1o) . . ) . .
+12V this circuit determine its
o L . .
oV | Ul oscillating frequency. The
UA741 out value of Rl sets the circuits
.J il gain. If the gain is close to 3
=2 % 1 1
L1 b1 RS p2 (R1=2*R4) a sine waye Wlll be
d 1N914 $12k IN91l4produced. If the gain is

greater than 3, the output will

—12v begin to clip. If the gain is
= o RL less than 3, oscillation die
]Ei 50k 60% out. Try using the script STEP
VALUE function to vary Rl and
1 view the output results.
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Bai 16:

220k

Vacuum-tube Power Amplifier

22

Bai 17:

0.5uF
a t( a
| Awmi
15k
0.2uF 100k
B0k { ] 1 47k
6SN7
1Meg
75k 3.9k
//, 1k 1
3 8k ] 6L6GC
71997 05 sy
[-‘ 0—1 10 L
)
— = S5k ' 3
™ : 1 —2
0.22uF L1~
1k
75k 3.9%| 6L6GC
1Meg
+
0 ' Q 0 4420V
0.2uF 47k 100k
(0]
- . +300V
+
1T
— 0.5uF
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in RI RF +
J\] 10k 100k = VLN
25V
Al g
= RE1
2.74K RO2 DLN
150 j
RE2 3
SN0k 257489 1 . . DLP
\% % \/ = | | T
_I GCM E;';( & +
c2 Y () VLP
L N C)
I+c1 Z0pF BB HLIM]| - " 25V
4.664pF 1T |
| i
137.7H-4 = = DC
RC2 E%( ) REE 1;% __N__
RC1 7,957k || 5 N 1 19.69Meg
7.957K * VY DE
"N vcc -4 | $ p
+lav =+ BeND WY ' C/\ ve
}/Ql R2 _ T 2.6V
h .J 100k e +VE
¢ B
Q2 N o " bp
j CVDVB TEE
_ov 10.16E-6 RL
o | Rp | 25k
—= — | 18.11K | 1
\ e
Bai 18.
V1 V6 V5
2.56V
-12 5 -
o o ADC0800 Q
D4 vdd- g
D5 D34
Ovév D6 D2} V3
D7 Vref+—
Vref— D—4CF—— 0/2.56V
c DO
L OE vinf—2& 2 J\
SkH ).C -<vgg  Cl} 0/5V
EOC Vss—-l |_ J—L 97.0 H
1MH
<4 p— jp— __I_
\ e
Bai 19:
@ L5y -
0/4 s - I Logic Probe
Abignal 1k 01
— 2N3904
L — 1 Probe Tip
- . LED1
LED2
o0 =
I D2 D1
R g .
470 ?&20 R1 ﬁz 4
150
—+
\ e
Bai 20.

10
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Counter & PROM Opto- Stepper
Latches Isolators Motor
+V
PROM32 . . LT, ©
74LS75 —-O|cs *_, . 2ml
D3 03 o7 . Ml g
»1n2 Q30— o6~ @ .
21523 O oL =
azlo- =04 o4l- - - = BTN
D1 Q12— | ['*=qa3 o3 .ld =™
S ][ - el | I E. 40 RRRRY
sl501 O N o]
QO(_;—_| eln0 oo

*103 MR1|-®
02 MR2|-®
01 cpog-'—' l - -
*100 CcPl
-.—| - - *_.X .
DSata g:
eq o= |
9 e
4— -
3_
—-CP1 21—
-Olcp2 1=
Bai 21:
——————————fiq1 > Biat
—fiq2 > biaz
O I e e
) oD Ejj
— D3 Q3
_Dg—l_y>; cp >
) - Data g:
L Seq -
D—— :
I
e 3_
—1CP1 2=
|_ -O|cp2 1=
D TP1 TP2 TP3
: This is a simple state machine with
I state sequence 0,3,4,5,2,7,6,1.
Bai 22:
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Data 8 E[
Seq - . |
o (ze2) I
4 Tp3 432 B
3
Lo = &
-Olcp2 1 L
h b B Aezil Jl
Data Bus 1 L P B 41585
741585
ASCII Key 3 Ia<E- , ?%———%
= ié IA>B— ps 15 |Click on the
C. ) e M— P41 [IASCII key at the
| - . B ny |
e =" L——&2  ac<h oy g left, then type
AREEREE o— _‘gé i;g_ Ll 17 |lon _the keyboard.
— Blbbl Data Bus 2
Key!

Bai 23:

Combination First Second Third Fourth Open
Lock Circuit Digit Digit Digit Digit
Click on the 432 &
key symbol
below to 74L5S85 741585 741585 741585
) A3 IA<B— A3 IA<B— A3 IA<B-— A3 IA<B—
select it A2  IA=p- A2 IA=p— A2  IA=R- A2  IA=p|-
L——a1  IA>H- H—nl  IA>H- LH——A1  IASR- H——Al IASB-
then press I e N e L 1o L 1o
the correct B3 B3 B3 B3
L 1B2 A<B— B2 1B2 A<H-~- 1B2 A<B
digits on B A=g—— B B A=R-— B A=B
the keyboard BO A>B— —1B0 BO A>B-— B0 A>B—
to open the
lock. bbb bl il lé . il le
1] 4y @
@ o ieelil gun i
] p@ LB
765432
L 7415164 7415164 7415164 7415164
Dsa Q7— Dsa Q71— Dsa Q7= Dsa Q7
Dsb Qo6 Dsb Qo6 Dsb Qo6 -1Dsb Qo
Q91— Q51— — Q9
P 04~ —1CP 04~ —1CP — —-CP 04
—O|MR L—O|MR —O|MR MR 02
Ql
Q0
\ e
Bai 24:
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+V
% —CP1 Q1 o
-Olcp2 g2o- |
— 1 !
] v+
{ _ Count down
Launch L(E_ o «| to launch
74LS47 5 fff
L 7415168 R g0 {
O O OcEP PE[C [2A—n2 fo |
$—OICET U/ [2—n1 do .
Yy Cp [ 1—n0 dg =
TCO kch——/vv\,——
D3 Q i ao——An——
*—1D2 0
+—P1 Q1] 1 —test
DO Q0| —-RBI RBO—

bbb,

741574 e Dc

cp1 - 74LS85

D1 01— M A3 IA<B-

ST QlpP- - S—a2  1a=H- n
L ORr1 Warni ng L« 2——1a1  IA>H-

Count ! S

cp2 B

2l oun B Arm/Safety
sS2 02— Bl A=B— Q o

R2 B0  A>H- o

J
-

==30

bbb,

i

Bai 25:
5V
- +V
Q/s J o o)
, Z?LSloZ:ig ); 741504
— ] +—OE OE20— 9 —
. 1MH e ——OEg
= cr o 2 741504 1%
/__/ g% 81——
_/ DO Q0 74&4
)—: o 10k %
/ -
o |—L
Bai 26:
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w4 [&
7415139
741593 741575 ano—l_l—y3 (][ [2]][2l
FUR m— R AR St i | E| | B
cP0  QlF— E23 0 —OEa  00a0-———y1 [l [ 2]
- —.I D1 0] Alb Q200 x1 %2 x3 x4
D0 QIP- A0b  Q1H0 I
s E01 Q0 +—OEb  QUpP
Tt D
1CP1 01 = o
-Ocp2 020-
J1 0 ) -
4301 o
0
DO QO )
Dl 0l o
D2 Q2 .
D3 03 :}
CP o

V6i nhitng bai tdp & trén, mong ring cic em da lam quen thit sy v6i chuong trinh Circuit
Maker. Liic nay khong cAn quan tim dén viéc dua cdc linh kién qua lai nhiéu 1an hoic ndi day
khong ding nhu § minh muén. Ma cdc em sé& 1am chd dudc Circuit Maker, con trd trén tay nhu
mia cling ngudi hoc, qua dé sé thi€t k&€ nhiéu mach dién chay t6t hon va diéu tot hon hét 1a ¢6
thé tao va thi cong nhanh nhitng mach dién ma khong ton nhiéu thdi gian.

= L e
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PHAN 3 : M0 PHONG TUONG TU

»= GIGI THIEU:

Mach tuong ty hay con goi 1a mach Analog - mot th€ gidi dién ti ¢8 dién, khong c6 nhitng han
ch€ logic nao nhu trong dién ti s&, mic dién 4p clia bat k¥ cdc nit nao trong mach cho sin sé
bi gidi han mic dd cao thap. Do d6 md phdng tuong tw (Analog ) cia Circuit Maker dugc thuc
hién theo Berkeley SPICE3. SPICE la tir viét tic ctia (Simulation Program with Integrated
Circuit Emphasis) < Chuong trinh md phdng vdi cii ti€n trén mach tich hgp >. Cho ta mo hinh
md phdéng véi su khdc nhau da dang ciia cdc thi€t bi tuong tu, bao gdm ca 2 linh kién thu dong
va tich cuc, cdc thi€t bi tuong tu va cdc dung cu c6 trong thu vién chuong trinh nhu dién trd, tu
dién, transistor, mdy phat..C6 1& ddy Ia phan trong tAm clia ngudi hoc chuong trinh nay va la
phan khé nhit trong cdc phan. Tham khdo thém cic tai liéu vé SPICE hay PSPICE dé hi€u siu
hon vé linh vuc < Thi€t k&€ vd mo phdng mach dién véi sy trg gitp clia mdy tinh > qua dé
nhiéu dé tai ciing nhu du 4n 16n s& dugc trién khai.

» CAC CONG CU MO PHONG:
Mot vai nidt trong thanh cong cu dude st dung dic biét cho viéc mé phong:

°o% |

* Niat Reset:

Trong ch&€ dd Analog viéc nhan niit Reset s& tao ra nhitng con s6 nit trong mach ma khong
chay ch& do md phdng. Piéu nay quan trong né€u mudn luvu mot danh sich SPICE vao mot file
hoiic xem nhitng con s6 nit trén hé théng, nhung khong chay ch& d6 moé phdng. Reset Analog
Simulation cling c6 thé€ dugc chon tir trinh don < Simulation > hoic bing cdch nhan Ctrl+Q.

* Nat Analyses Setup:
Diing d€ thi€t 1ap cdc ch&é @6 md phéng khic nhau vé AC, DC ... Analyses Setup ciing c6 thé
dudc chon tir trinh don < Simulation > hodc phim F8.

* Nit Run Analog Simulation:

Ciing c6 thé dugc chon ti trinh don < Simulation > hoic phim < F10 >. Nhap Run d€ khdi dong
ch& do md phdng. Biéu tugng Run dudc thay thé bdi mot dau hiéu Stop, viéc nhan niit Stop sé&
ngung di sy mo phéng, déng tit ci clra s6 phan tich va trd vé ché do chinh sira.

% CAC THIET BI MO PHONG:

1. MULTIMETER (Péng hé nhiéu chitc ndng):

Po ludng trd khang hodc dién 4p DC, DC trung binh (AVG), do dp hodc dong dién AC hiéu
dung (RMS).

- Khi do dién 4p n6i mdy do song song véi mach.

- Khi do dong dién ndi may do ndi ti€p v6i mach.
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- Khi do trd khing, hidy bdo dim thdo rdi bat ky ngudn dién tif mach dién va hiay nhin
ra nhitng thi€t bi dao dong ndo c6 thé giy ra nhitng 156i SPICE.

Ghi chu:

- SPICE thdy dong dién chay vio dau mit duong clia ngudn dién mot chiéu, Multimeter hoic

Signal Generator nhu dong dién duong.

- P€ do ludng nhitng gid tri DC AVG hoic AC RMS, Transient Analysis phai dugc chon va mo

phdéng di nhitng chu ky vé dit liéu nhi't thdi cho viéc do ludng cé ¥ nghia. Tuong tw Operating

Point Analysis phai dugc chon d€ dat nhitng gi4 tri tré khang va DC.

V1
-1/1V

_f\}_ -
2. =2~ SIGNAL GENERATOR (B¢ phdt tin hiéu da chiic ndng).

C6 thé x&p dit nhiéu bo phat tin hiéu trong mach thi€t k€. Nhitng chic ning dang séng bao
gdm Sine Wave (S6ng sin), Pulse (Séng vudng), AM Signal (Séng AM), FM Signal (Séng
FM), Exponential (S6ng mii), Piece-Wise (S6ng tuyén tinh).

CMD2
oV

3. ' .NODESET Statement.
Gitdp tim ra gidi phap qua do hoidc DC bing cich tao ra di€m chuyén diu tién vdi nhitng niit
nhat dinh dugc gift ddi vdi dién 4p cung cap. Can thi€t cho viéc hdi tu nhitng mach dién da hai.

CMD1
oV

4. ' IC Statement.

Pé€ x4c 1ap nhitng diéu kién qua d6 ban dau. N6 cé hai phép ndi suy khic nhau tiy thudc vao
tham s6 UIC dugc chon trong ch& do phan tich qud do (Transient Analysis).

- Khi tham s6 UIC dudc chon trong Transient and Fourier Analysis Setup, dién 4p niit dugc x4c
dinh .IC stt dung d€ tinh tu dién, diode, transistor, JFet va cdc diéu kién khdi ddu MosFet.

- Khi tham s6 UIC khong dugc chon trong Transient and Fourier Analysis Setup, gidi phdp
phén cuc dugc tinh trude khi phan tich qud do. Trong trudng hgp nay dién dp nit duge xdc dinh
. Trong qud trinh qua d6 sy duy tri dién dp trén nhitng ndt nay bi hily bo. Pay 1a gidi phdp
mong mudn cho phép SPICE tinh todn cdc gidi phdp DC mot cdch tuong thich. Thi nghiém véi
mach IC 555.

WTrén day chi 12 nhitng phan nhd tém tit trong s& rat nhiéu cdc thi€t bi va linh kién trong thu
vién ctia chuong trinh CircuitMaker. Cho nén trong pham vi nay ngudi soan khong thé trinh
bay chi ti€t ma chi dua ra 15i khuyén 14 can phai tim hi€u nhiéu va sdu hon thi méi c6 thé sk
dung nhuan nhuyén va hiéu qua.

Sau day chiing ta hiy bit diu tim hi€u va khdm pha phin md phdéng thdng qua cic bai tip sau
day:
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CAC BAI THI NGHIEM

MO0 PHONG TUONG TU (ANALOQ)

& Bai thi nghiém so 1:

»Muc dich: Gidp cho hoc sinh thdy dugc nguyén Iy 1am viéc, cdch phin cuc ctia Diode dung
ngudn ddc 1ap mot chiéu.

>Yéu cau: Xem lai ki€n thiic vé 1y thuy€&t mach, cAu tao va nguyén ly hoat dong clia Diode.

»C4c budc ti€n hanh thi nghiém:
* Bugc 1: Hay v€ mach di€n nhu hinh sau trong Circuit Maker.

1N2Néo3

—+ 1 R1
— 10V 1k

* Budc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan ndi, day noi.

* Budc 3: Nhan nit Run hodc phim < F10 > trén thanh cong cu d€ khéi dong ché do md phdng.

* Budc 4: LAn lugt dua dau do nhap vao cic di€m thi¥ tai nit A va B. Ghi lai cdc mic dién ap
tai hai di€m nay?

* Budc 5: Lan lugt dua dau do nhip vao cédc linh kién Diode (D1) va dién tr§ (R1). Ghi lai
dong dién va cong suit tiéu tdn trén D1 va R1?

* Budc 6: Thay d6i ngudn vao V1= 5V va R1l= 500 nhu hinh vé& du6i diy. Lam lai tir cdc budc
2 dé€n 5, cho biét dién 4p , dOng dién, cdng suit tiéu tan trén cdc linh kién c6 khic trudc ?

* Budc 7: Nhan xét k&t qué thu dugc so v4i tinh todn trén 1y thuy&t?
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GBai thi nghiém so 2:
»Muc dich: Gidp cho hoc sinh thdy dudc sut 4p qua dién trd ( R).
»>Yéu cau: Xem lai ki€n thiic vé 1y thuy€&t mach, cAu tao va nguyén 1y hoat dong clia Diode.

»>Céc budc ti€n hanh thi nghiém:
* Bugc 1: Hay v& mach di€n nhu hinh sau trong Circuit Maker.

ok

J_-* V1 D1

= ¢V 1N4003

L .

* Budc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan noi, day noi.

* Budc 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ché do mo phdng.

* Budc 4: Lan lugt dua dau do nhap vao cdc di€m thi tai nit A va B. Ghi lai cdc mifc dién 4p
tai hai di€m nay?

* Budce 5: LAn lugt duwa dau do nhap vao cdc linh kién Diode (D1) va dién trd (R1). Ghi lai
dong dién va cong sudt tiéu tdn trén D1 va R1?

* Budc 6: Nhan xét két qué thu dugc so v4i tinh todn trén 1y thuy&t?

BBai thi nghiém so 3:

»Muc dich: Gitp cho hoc sinh thdy dugc gi4 tri dién 4p sut 4p qua dién trd R1,R2 va diode D1
ghép ndi tiép.

»>Yéu cau: Xem lai ki€n thiic vé 1y thuy€&t mach, cAu tao va nguyén 1y hoat dong clia Diode.

»>Céc budc ti€n hanh thi nghiém:
* Bugc 1: Hay v€ mach di€n nhu hinh sau trong Circuit Maker.

R2
2.2k

Y

1%}( ﬁN%m
J_“ gl

\
-
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* Budc 2: Vao < Simulation > chon < Analog Mode>.
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
c4c chian ndi, diy noi.

* Budc 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ché do mo phdng.

* Budc 4: Lan lugt dua ddu do nhdp vao cdc di€m thit tai nit A,B,C. Ghi lai cdc mic dién 4p
tai cdc di€m nay?

* Budc 5: Lan lugt dua ddu do nhap vao cdc linh kién Diode (D1) va dién trd (R1, R2). Ghi lai
dong dién va cong sudt tiéu tdn trén D1 va R1, R2 ?

* Budc 6: Thay ddi ngudn vao V1= 10V, R1= 1.5K, R2= 1.8K va gin thém Diode D2 nhu hinh
vé dué6i day. Lam lai tif cdc buSc 2 dé€n 5, cho biét dién 4p , dong dién, cong suat tiGu tdn trén
cac linh kién c6 khac trude ?

D1
1N4003 R2

R 15k By B @

D2
!lN4003

* Budc 7: Nhan xét k&t qué thu dugc so v4i tinh todn trén 1y thuy&t?

GBai thi nghiém so 4:

»Muc dich: Gidp cho hoc sinh kh3o st sy phan cuc clia Diode khi dugc méc song song, tir d6
c6 thé 4p dung cho nhitng mach khic.

»>Yéu cau: Xem lai ki€n thiic vé 1y thuyé&t mach, ciu tao, nguyén 1y hoat dong va su phan cuc
cta Diode.

»>Céc budc ti€n hanh thi nghiém:
* Budc 1: Hay vé mach di€én nhu hinh sau trong Circuit Maker.

350 i

D2
1N4003

D1
L 1N4003
S A
1 |

-

* Budc 2: Vao < Simulation > chon < Analog Mode >.
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Sau d6 14n lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
céc chan ndi, day noi.
* Bu6c 3: Nhan niit Run hodc phim < F10 > trén thanh cong cu d€ khéi dong ch€ d6 mod phdng.

* Budc 4: Lan lugt dua dau do nhap vao cdc di€m thi tai nit A va B. Ghi lai cdc mifc dién 4p
tai hai di€m nay?

* Bu6c 5: Lan lugt dua dau do nhdp vao cdc linh kién Diode (D1) va dién trd (R1). Ghi lai
dong dién va cong sudt tiéu tdn trén D1 va R1?

* Budc 6: Nhan xét két qua thu dudc so véi tinh todn trén 1y thuyé&t?

SBai thi nghiém s 5:

»Muc dich: Gitp cho hoc sinh 1am quen véi cdc loai mach chinh Ivu ( ndn dién ) don gidn, Gng
dung ctia mach chinh luu bdn ky va khdo st cdc dang séng vao va ra cia mach.

>Yéu ciu: Xem lai ki€n thifc vé 1y thuyét vé cdc loai mach chinh luu, nguyén ly hoat dong

cua Diode.

»Céc budc ti€n hanh thi nghiém:
* Budc 1: Hay vé mach di€n nhu hinh sau trong Circuit Maker.

D1

1N4003 =)
e G-
-110/110V|
_/\}_ 4 R1
10k
e —I—_l_—‘

* Budc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
céc chan ndi, day noi.

* Budc 3: Nhan nit Run hodc phim < F10 > trén thanh cong cu d€ khéi dong ch& dd md phdng.

* Budc 4: Lan lugt dua dau do nhap vao cdc di€m thi tai nit A va B. Ghi lai cdc mic dién 4p
tai hai di€m nay. Luu cdc gid tri do dugc tai cic di€m nay?

* Budc 5: Nhap lén ctra s6 Transient Analysis, dua ddu do dén di€ém A do dang séng vao, dén
di€m B do dang s6ng ra. Nhian xét gi?

* Budc 6: Nhap 1én niit Stop ditng ch€ d6 mo phéng. Thay ddi chiéu phan cuc cida Diode D1
theo hinh v€ duéi day:
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D1

1N4003 2
V1
~110/110V
_f\j_ R1
10k
Lt —I—_|_—‘

* Budc 7: Thuc hién lai budc 4 va 5. Nhan xét va giai thich cac k€t qua thu dugc?

SBai thi nghiém so 6:

»Muc dich: Gitp cho hoc sinh 1am quen v6i mach xén cé hai mitc doc 14p, quan siat dugc dang
séng vao va ra ciia mach. Ngoai ra c6 thé thay ddi gia tri ciia hai mifc xén clia mach nay.
>Yéu ciu: Xem lai ki€n thic vé nguyén 1y 1am viéc clia Diode va nguyén 1y hoat dong clia
mach xén & hai mitc doc 1ap.

»Céc budc tién hanh thi nghiém:
* Budc 1: Hay vé mach di€n nhu hinh sau trong Circuit Maker.

10k '3
\al
D2
-220/220V 1N4OO 1N4003
f\j- Vsl \7]8\2/
65V
50 H —‘ +I I
X

* Budc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
c4c chan ndi, diy noi.

* Budc 3: Nhan nit Run hodc phim < F10 > trén thanh cong cu d€ khéi dong ch& dd md phdng.

* Budc 4: LAn lugt dua dau do nhap vao cic di€ém thi¥ tai nit A va B. Ghi lai cdc mic dién ap
tai hai di€m nay. Luu cdc gid tri do dugc tai cdc di€m nay?

* Budc 5: Nhap 1én cilra s Transient Analysis, dua ddu do d&€n di€m A do dang séng vao, dén
di€m B do dang s6ng ra. Nhan xét gi?

* Budc 6: Lan lugt thay ddi gid tri dién trd, diode, dién 4p ngd vao nhu hinh vé dudi day:
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15k B]

—AAA—
V1
D1 D2
-220 220 x 0¥ 000
Ay ® )
50§ —‘ hy

* Budc 7: Thuc hién lai hai bu6c 4 va 5. Quan sat nhan xét va gidi thich k&t qua thu dugc?

GBai thi nghiém so 7:

»>Muc dich: Gitp cho hoc sinh hi€u dugc mach xén 1a gi, nguyén ly clia mach xén, c6 may
loai mach xén. Thé nao 1a mach xén song song.

>Yéu cau: Xem lai ki€n thic vé 1y thuy€t mach xén.

»Céc budc tién hanh thi nghiém:
* Budc 1: Hay vé mach di€n nhu hinh sau trong Circuit Maker.

R1
330 B]
\al
-14.1/14.1v

* Budc 2: Vao < Simulation > chon < Analog Mode >.

Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
c4c chan ndi, diy noi.

* Budc 3: Nhan nit Run hodc phim < F10 > trén thanh cong cu d€ khéi dong ché dd md phdng.
* Budc 4: Ti€n hanh do dién 4p vao & diém A, dién 4p ra & diém B?

* Buc 5: Po dang séng vao & di€m A, dang séng ra & diém B. Luu va nhan xét két qui?

* Budc 6: Dirng ch€ 0 mo phdng, thay ddi lai thong s& ctia cdc linh kién trong mach nhu hinh
du6i day. Thuc hién lai cdc budc tir 4 dén 5.
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R1
330 B
V1
-14.1/14.1vV
D1
_f\}_ ™1N4003
-4 v1

1kH =
= 5V

& Bai thi nghiém s6 8:

»Muc dich: Gitip cho hoc sinh hiéu dudc mach xén 1a gi, nguyén Iy cia mach xén, c6 miy
loai mach xén. Thé& nao 12 mach xén ndi ti€p.

>Yéu cau: Xem lai ki€n thiic vé 1y thuy€&t mach xén.

»Cdc budc ti€n hanh thi nghiém:
* Budc 1: Hay vé mach di€n nhu hinh sau trong Circuit Maker.

D1
1N4003[F] 330
= e
-14.1/14.1v

Y

1kH = vl
—i- 5V

* Budc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan ndi, day noi.

* Budc 3: Nhan nit Run hodc phim < F10 > trén thanh cong cu d€ khéi dong ch& dd md phdng.
* Bu6c 4: Tién hanh do dién 4p vao & di€m A, dién dp ra & di€ém B?

* Buc 5: Po dang séng vao & di€m A, dang séng ra & diém B. Luu va nhan xét két qui?

* BuSc 6: Dirng ché d6 md phdng, thay d6i lai thong s6 clia cdc linh kién trong mach cho hinh

duéi day. Thuc hién lai cdc budc tir 4 dén 5.

D1 R1
IN4QO03IB] 330

V1 — =N\
-14.1/14.1V
sy

L L v1
_i_ 5v

GBai thi nghiém sé 9:

»>Muc dich: Gitp cho hoc sinh 1am quen véi mach 6n 4p dung Diode Zener.

Ping Quang Minh



Gido trinh Thi€t k&€ mach trén may tinh 24

>Yéu ciu: Xem lai ki€n thiic vé nguyén ly va cdch phan cuc cho Diode Zener.

»>Céc budc ti€n hanh thi nghiém:
* Bugc 1: Hay v€ mach di€n nhu hinh sau trong Circuit Maker.

390

J—* Vi1 D1 R2
1.2k

— 23.67V 1N4747

L |

—

* Bugc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
c4c chian ndi, diy noi.

* Bugc 3: Nhan niit Run hodc phim < F10 > trén thanh cong cu d€ khéi dong ché d6 md phdng.
* Bu6c 4: Tién hanh do dién 4p tai di€m A va diém B?

* Budc 5: Po dong dién va cong suit tiéu tdn trén R1, R2. Luu cdc gi4 tri do, nhan xét k&t qua
thu dugce?

* Budc 6: Dirng ché do mo phdng, thay ddi linh kién trong mach nhu hinh vé dudi day:

320

J—* V1 D1

R2
T36.87V 1N4747 %1.2k

l

—1

Thyc hién lai cdc budc 4 va 5. Luu cdc két qua do dudc va cho nhan xét?
* Budc 7: Dirng ché€ d mo phdng, thay ddi linh kién trong mach nhu hinh vé sau day:

R1
Al 220 B

V1
-25/25V

D1
AN R2
r\/ _ INATAT Sy oy

1kH

* Budc 8: Ti€n hanh do dién 4p tai diém A va B. Po dong dién va cong suit tiéu tan trén R1,
R2. Po dang séng tin hiéu vao & di€ém A va dang séng tin hiéu ra § diém B. Nhan xét két qua
thu dugc?
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* Budc 9: Dirng ché do mo phdng, thay ddi linh kién trong mach nhu hinh vé dudi day:

R1
Al 150 B
V1
-10/10V o1
N | 1N4728 R2
U™ D2 500
1KkH 1N4728

* Budc 10: Tién hanh do dién 4p vao & diém A, dién 4p ra & diém B?

* Bu6c 11: Po dang séng vao & di€m A, dang séng ra & diém B. Luu va nhan xét k&t qui?

©Bai thi nghigm 56 10:

»Muc dich: Gidp cho hoc sinh thdy dugc nguyén Iy 1am viéc cia mach nin dién ban ky ciing
nhu ki€m tra cdc gi4 tri do ca mach, .

»Yéu cau: Can 6n lai Iy thuy&t mach chinh luu da hoc.

»Céc budc tién hanh thi nghiém:
* Budc 1: Hay vé mach di€n nhu hinh sau trong Circuit Maker.

V1
L0710V 5701
_[\}_ _Al_ R1
==l 10k
50 H = —

* Budc 2: Vao < Simulation > chon < Analog Mode >.

Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
c4c chan ndi, diy noi.

* Budc 3: Nhan nit Run hodc phim < F10 > trén thanh cong cu d€ khdi dong ché dd md phdng.
* BuSc 4: Pua diu do dén diém A do dién dp V1 & ngd vao bi€n dp, d&€n di€m B do dién dp ra
bién dp, d&€n diém C do dién 4p ra cia Diode. Nhan xét, gidi thich cic két qua do dugc véi ly
thuy€&t da hoc?

* Budc 5: Nhap lén ctra s6 Transient Analysis, dua ddu do dén di€ém A do dang séng vao, dén
di€m B do dang séng ra, d&én di€m C do dang séng ra clia Diode. Nhan xét gi va gidi thich cic

k&t qua thu dugc?

* Bu6c 6: Pua dau do dén di€m D, diém E do dong dién va cong suit tiéu tan trén D1 va R1?
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* Bu6c 7: Dirng ché d6 md phdéng, thay d6i mach dién nhu hinh vé duéi day:

V1
-220/220V

* Budc 8: Thuc hién lai cdc budc tir 2 d€n 6. Nhan xét va gidi thich két qua do dudc véi Iy
thuyé&t da hoc?

%Bai thi nghi¢m s6'11:

»Muc dich: Gidp cho hoc sinh khdo sdt cic mach chinh Iuu ban ky, toan ky, cdc mach loc, d
gon séng tai ngd ra. T d6 bi€t dugc nguyén 1y hoat dong clia mach dé€ cung cidp ngudn cho
mach dién t& hoat dong.

>Yeéu ciu: Xem lai ki€n thic vé 1y thuyé&t mach, ciu tao va nguyén 1y hoat dong clia Diode.

»Céc budc ti€n hanh thi nghiém:
* Budc 1: Hay vé mach di€n nhu hinh sau trong Circuit Maker.

D1 D2
1N4004[{1N4004

V1 T1 -
-220/220V 1tol
B r
g Vo o
cq B ==l N4004 1N400
R1
1k

* Bugc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
c4c chan ndi, diy noi.

* Budc 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khéi dong ch& dd md phdng.
* Budc 4: Pua diu do d&€n di€m A do dién 4p V1 & ngd vao bién 4p, d€n di€ém B,C do dién 4p

ra bi€n 4p, d&€n di€m D do dién 4p ra clia Diode. Nhan xét, gidi thich cdc k&t qua do dudc véi
ly thuy&t da hoc?
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* Budc 5: Nhap 1én cita s6 Transient Analysis, dua didu do dén diém A do dang séng vao dén
diém B,C do dang séng ra, d€n di€m D do dang séng ra cia Diode. Nhian xét gi va giai thich
cdc k&t qud thu dugce?

* Bugc 6: Dirng ch€ do md phdng, vé mach dién nhu hinh vé duéi day:

D1
1N4004 1N4004

V1 T1
~56/56V ltol
U = % g D4 D3
0 u = L 1n4004 1N4OO
c1
luF
—_'—
D5
IN5365B

* Budc 7: Péng khod S1. Thuyc hién ché d6 mo phdng tir budc 2 d&€n budc 5.

©Bai thi nghiém 50 12:

»Muc dich: Gitp cho hoc sinh lam quen v6i mach chinh luu nhan d6i dién dp, st dung cho cic
thi€t bi diing dién mdt chiéu cé cong suit nhd .

>Yéu cau: Xem lai ki€n thiic vé 1y thuy€&t mach chinh luu.

»Cdc budc ti€n hanh thi nghiém:
* Bugc 1: Hay v€ mach di€n nhu hinh sau trong Circuit Maker.

D1
S]1N4003 =
V1 |
-110 110\] lOTOl _I_+Cl
_/\}_ % ‘ 470uF

R1
1xnz | = LE | 10k

1N4Q03 ’P”OHF D

* Bugc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
céc chan ndi, day noi.

* Budc 3: Nhan niit Run hodc phim < F10 > trén thanh cong cu d€ khdi dong ché @6 md phdng.

* Budc 4: Pua diu do d&€n diém A do dién 4p V1 & ngd vao bién 4p, d€n di€m B do dién 4p ra
bién 4p, d&€n di€m C, D do dién 4p ra cia Diode?

* Bu6c 5: Po dang séng vao & di€m A, dang séng ra & diém B,C,D?
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* Budc 6: Nhian xét, gidi thich cdc két qud do dudc véi ly thuyé&t da hoc?

©Bai thi nghiém so 13:

»Muc dich: Gitp cho hoc sinh lam quen v6i mach chinh lvu nhan d6i dién dp, st dung cho cic
thi€t bi dung dién mot chiéu cé cong sui't nhd .

>Yéu cau: Xem lai ki€n thiic vé 1y thuyé&t mach chinh luu.

»Cdc budc ti€n hanh thi nghiém:
* Bugc 1: Hiy v€ mach di€n nhu hinh sau trong Circuit Maker.

c1 D3
1(%UIF 1N4003 C
AN
Vo T1 N
~110/110V L0TO1 N D1 |~
=l c3
_/\}_ % E 1N4003  Tour
.
c0 np | & LS —< c5 $ R7
- ] Thousp 10k
D2 E
A c4
ez N4003 Tigur
10uF 1N4003 hﬂ
€

* Budc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan noi, day noi.

* Budc 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ch& dd md phdng.
* Budc 4: Pua diu do d&€n diém A do dién 4p V1 & ngd vao bi€n ap, d&€n di€m B do dién dp ra
bi€n 4p, d€n diém C,D do dién 4p ra clia Diode. Nhin xét, gidi thich cdc k&t qui do dudc véi
ly thuyé&t da hoc?

* Budc 5: Po dang séng vao & diém A, dang séng ra & di€ém B,C,D?

* Budc 6: Pdnh gid két qua do dudc véi ly thuyé&t da hoc?

©Bai thi nghiém so'14:

»Muc dich: Gitp cho hoc sinh lam quen v6i mach chinh luu ba pha hinh tia .
>Yéu cau: Xem lai ki€n thiic vé 1y thuy&t mach chinh luu ba pha.

»C4c budc ti€n hanh thi nghiém:
* Bugc 1: Hay v€ mach di€n nhu hinh sau trong Circuit Maker.
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* Bugc 2: Vao < Simulation > chon < Analog Mode >.

Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan ndi, diy noi.

* Buc 3: Nhan niit Run hodc phim < F10 > trén thanh cong cu d€ khéi dong ché d6 md phdng.

* Budc 4: PBo di€n dp tai cic diém A,B,C,D. Nhan xét gi?

* Budc 5: Po dang séng vao § diém A,B,C. Nhin xét gi ?( chd y khai bdo cdc tham sd cho
Signal Generator ).

* Budc 6: Po dang séng ra tai di€ém D. Nhan xét gi?
GBai thi nghiém s 15:

»Muc dich: Gitp cho hoc sinh lam quen v8i mach chinh Iuu ba pha, dang s6ng ba pha .
>Yéu cau: Xem lai ki€n thitc vé 1y thuy&t mach chinh luu cau ba pha, .

»Céc budc ti€n hanh thi nghiém:
* Bugc 1: Hay v€ mach di€n nhu hinh sau trong Circuit Maker.
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* Budc 2: Vao < Simulation > chon < Analog Mode >.
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan noi, day noi.

* Budc 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ché do mo phdng.
* Bu6c 4: Po dién 4p tai cdc di€ém A,B,C,D. Nhan xét gi?

* Budc 5: Po dang séng vao § diém A,B,C. Nhin xét gi ?( chd y khai bdo cdc tham s6 cho
Signal Generator ).

* Budc 6: Po dang séng ra tai di€ém D. Nhan xét gi?

* Budc 7: Ti€n hanh cdc bude nhu trén véi cdc t6 hgp cong tic S1,52,S3 khic nhau ( 8 trudng
hgp). Po dién dp ra trén tai ?

Luuy:

Trong hai bai thi nghiém md phdng tuong ty 14 va 15. Mu6n mach dién mo phdng chinh xdc
mach chinh luu ba pha, cin khai bdo sao cho 3 mdy phét séng ( Signal Generator) 1éch pha
ding 120°. Mic dit da nhap viing Phase clia 3 mdy phat 1an luot 1a 0%, 120°, 240°, ti't cd may
phdt séng déu cho ra cing dang séng chinh xdc nhung khong dich pha. Trong chuong trinh
Circuit Maker viing Phase chi sit dung trong phin tich AC ma thdi, khong ding phan tich qua
dd. PE thyc hién viéc mdé phdng mach chinh luu 3 pha néi chung hiy ti€n hanh lam cic budc
sau:

Thay d6i Start Delay ( thdi di€m tré bit diu) trong mdi mdy phat clia titng pha. Ty theo mudn
mo phdng theo dang séng SOHz hay 60Hz ma chon cho thich hgp.

- Vi dang séng sin 60Hz tham s6 nay s& 12 0.0s , 5.56ms va 11.11ms.

- V6i dang séng sin 50Hz tham s6 nay sé& la 0.0s, 6.67ms va 13.3ms.
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PHAN 4 : M0 PHONG SO

= GIOI THIEU:

Th€ gidi clia mach s6 lacdc con s6 nhi phan 1 va 0 tuong tng v6i su dong ngdt mach dién qua
cdc cong tic cd khi, sy din ngung clia cdc linh kién ban din nhu Diode, Transistor, SCR. That
ra d6 1a nhitng mitc dién 4p cao va thdp clia nhitng linh kién dién t& rdi rac cho dén nhitng
mach t8 hgp (vi mach) ngay cang nhiéu chiic ning. Chudng trinh md phdng s6 mang tinh tuong
tdc nhanh va hoan chinh, diéu dé c6 nghia 1a ngudi diing c6 thé chi cAn bat nhe cong tic, thay
ddi mach d€ chay hay khong ch& d6 md phdng s va tiic khic thi'y dugc phan ng ctia mach.
Mot trong nhitng dic di€m quan trong nhat ctia Circuit Maker 13 kh4 ning mo phdng cic so dd
mach dién cla ngudi st dung thi€t k€. Qua d6 ngudi thi€t k€ mach c6 thé phdt hién va hiéu
chinh kip thdi nhitng 18i thi€t k&€ nay truéc khi dau tu thdi gian va tién bac vao qud trinh tao ra
cdc miu tht phan cting cu thé.

% CAC CONG CU MO PHONG:
Mot vai nidt trong thanh cong cu dudc st dung dic biét cho viéc mo phdng:

o P > | 3 G 7

* Nit Reset Digital Simulation:

Pé ti€n hanh lai quy trinh mo6 phdéng, viéc khdi dong lai ciing c6 thé dudc chon tir trinh don

< Simulation > hodc bing cdch nhan phim Ctrl + Q.

* Nt Trace:

Trace ciing c¢6 thé dugc chon tif trinh don < Simulation > hoic biing cich nhan phim F11. Véi
Trace dudc md, cdc trang thai clia tdt cd cdc nit trong mach dugc diéu khién nhu mach hoat
dong. Circuit Maker sé& thuc hién viéc nay bing cich vé diy theo nhitng mau sic khic nhau dé
chi ra cho bi€t mdi diy & trang thdi ndo. DAy trang thdi 1 12 mau dd, diy trang thdi 0 12 mau
xanh da trdi, va n€u day & trang thdi 3 (unknown) 1a mau xanh 14 cay.
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* Nit Run Digital Simulation:

Ciing c6 thé dugc chon tir trinh don < Simulation > hodc phim F10. Nhap Run dé khéi dong ché&
dd mo phdng. Biéu tugng Run dudc thay thé bdi mot dau hiéu Stop, viéc nhan nit Stop sé&
ngung di sy mo phéng, déng tit ci clra s6 phan tich va trd vé ché do chinh sira.

* Nt Step:

Pé chay mo phdng tirng budc. Cé thé dudc chon trong trinh don < Simulation > hoic bing cich
nhan phim F9.

* Nit View Schematic: Diing d€ xem so db nguyén ly’
* Niit View Waveforms: Diing d€ xem dang séng.

* Niit Split Schematic/Waveforms Horizontally: Diing € xem so d5 nguyén 1y va dang séng
theo chiéu ngang.

* Nt Split Schematic/Waveforms Vertically : Ding dé xem so dd nguyén 1y va dang séng
theo chiéu doc.

%CAC THIET BI MO PHONG:

—CcP1 Q1
-Olcp2 Q20—

1. "Y' THIET BI PULSE: Pulse 12 mdt mdy phét xung s6 cung cAp cdc dong tin hiéu
phét ra lién tuc véi gid tri & mic cao va thap. Pinh dang xung, thdi gian cao, thdi gian thip, va
ch€& @6 kich khdi c6 thé dugc 1ap trinh riéng biét cho mdi Pulse trong mach.

Dsata g:
eq =
E
T
3_
derr A e A
2. BO DU LIEU TUAN TU ( Data Sequencer):

Nhu 12 mot mdy phat dit liéu ( Data Generator) hodic mady phat tt ( Word Generator), thiét bi
nay cho phép ngudi sit dung thi€t dit 1én d€n 1024 tir 8 bit ma céc tif ndy c6 thé k&t xuat trong
mdt trinh ty dudc dinh ro.

, 2 A
3. ' CACDANG SONG SO ( Digital Waveforms):

Céc trang thdi cda nhitng nit ndy c6 thé vé& dugc dd thi nhiéu 1an khi qud trinh md phdng dang
hoat dong. Trudc khi xem cdc dang séng dinh thdi gian cho bat ky nit ndo trong mach thi€t k€,
phai ndi SCOPE vé&i mbi niit d€ dugc hién thi.

4. Digital Options ( Cdc tity chon 59):

< Pham vi budc( Step Size): c6 thé do ludng bing ticks hay chu ky(Cycles). Mdt chu ky lic
nao ciing c¢6 10 tick. Tick 1a don vi nhé nhat clia sy tri hodn ddi v6i md phdng s&. N6 can 1 tick
dé thuc hién mot bude md phdng don cho ti't ci cic thiét bi.

@ X Magnification: C6 thé dugc diéu chinh d€ xem phan 16n hon hoic nhd hon vé dang séng
trong ctra s6 Waveforms sd. Theo mic dinh sy phéng dai dugc xdc 1ap dén gid tri 8. Mot gid tri
nho hon s€ thu nhd lai, gid tri I6n hon s€ phdng to ra.
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@ Speed: Cho phép ngudi thi€t k& xdc dinh qud trinh m6 phdng nhanh chim ra sao. Néu viéc
xdc lap ving nay dé€n mot s6 thap hon, qué trinh mod phdng s& cham lai do dé ngudi thi€t k& c6
thé thi'y dugc nhitng thay ddi hién thi (led 7 doan). Mot phuong phdp khic lam ch@m qud trinh
md phdng 14 chay trong ch& dd titng budc don hoic thi€t 14p cdc di€m ngit.
@ Cédc tuy chon ngit (Breakpoint): dugc st dung cling véi ctta s6 dang séng Waveforms dé
thi€t 1ap cdc diém ngit.
»>Khi x4c 1ap 1a Level — And tit c4 cdc diéu kién ngit phdi dugc nhin thiy qua, tru6c
khi qud trinh m6 phdng ngung lai.
»>Khi xdc 1ap 1a Level — Or né€u mot trong s6 cdc di€u kién ngit bat ky dugc thdy qua,
qud trinh m6 phdng s€ dirng lai.
»>Khi xédc 1ap 1a Edge — And qud trinh m6 phdng s& ngung lai khi bién thich hgp xuit
hién trén t4t cd cdc dang séng xédc dinh.
»>Khi xdc 1ap 12 Edge — Or qu4 trinh md phéng sé& ngung lai n€u mdt sy chuyén ti€p
dé&n bat ky diéu kién xdc dinh ndo xuat hién.

CAC BAI THI NGHIEM

W0 PHONG SO ( DIGITAL)

$Bai thuc tdp so'1: )
MACH TO HGP DUNG CAC CONG LOGIC CO BAN
»Gidi thiéu:
Gitip cho hoc sinh biét dudc badng mach t6 hgp gdm nhiéu cdng logic, tir d6 ¢ thé 1ip rdp va
thi€t k&€ nhitng mach s& theo ¥ riéng clia minh qua cdc cdng logic co ban.
»Cac budc thyc hién:
* Budc 1: V& mach di€n nhu hinh sau day:

741504
|—

= e a

|
74LS21
1—
o—~" C

o

7 32

o 4

741504

* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 14n lugt vao < Check Pin Connections > va < Check Wire Connections > dé kiém tra
cdc chan noi va diy ndi .
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* Budc 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ch&é d6 mo
phéng. Di chuyén chudt dén cic logic switch va 1an lugt thay ddi cdc mifc logic clia chiing
ddng thdi quan st sy thay ddi cdc trang th4i & ngd ra tuong ng.

NGO VAO NGO RA
S1 S2 S3 S4 C
0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

* Bu6c 4: So sdnh vdi bang sur that dd hoc trén 1y thuyét vé cic cdng logic co ban.
Véi : C=S1.S2.S3(S1+S4)="?
Nhén xét gi?

GBai thuc tdp sé 2:
AP DUNG PINH LUAT DE - MORGAN

»Gidi thiéu:

Gitp cho hoc sinh hi€u 6 va 4p dung nhuin nhuyé&n dinh luit De — Morgan d€ don gidn ham
that gon trude khi Idp rdp.

»Cac budc thyc hién:

* Budc 1: V& mach di€n nhu hinh sau day:
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741504
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I— DC
7 32 —
* Budc 2: Vao < Simulation > chon < Digital Mode >

Sau d6 14n lugt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
céc chan n6i va day noi .

* Bu6c 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ché d6 mo
phéng. Di chuyén chudt dén cic logic switch va 1an lugt thay ddi cdc mifc logic clia ching
ddng thdi quan st sy thay ddi cdc trang thdi & nga ra tuong ng.

NGO VAO NGO RA
S1 S2 S3 X
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

* Budc 4: St dung dinh luat De-Morgan d€ riit gon ham:
X=(S2.S3+S1)(S2.S3+S1)=7?

* Budc 5: T két qud 1y thuyét da tinh dudc & budc 4 va k€t qud ghi & bang sy that ( bude 3),
c6 nhan xét gi vé ngd vao S1 va ngd ra X?

bBai thuc tdp s0'3: 9 9
DUNG CONG NAND PE THIET KE CONG EX-OR.
»Gidi thiéu:
Gitp cho hoc sinh phdt huy kh3 ning sidng tao khi st dung cdng NAND d€ két ndi thanh cdc
mach logic mong mudn. (Ching han mudn ding cdng EX-OR nhung khong c¢6 sin viy phai
1am thé& nio khi chi ¢6 toan c6ng NAND).
»Cac budc thyc hién:
* Budc 1: V& mach di€n nhu hinh sau day:
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* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > dé kiém tra
cdc chan noi va diy noi .

* Budc 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ché d6 mo
phéng. Di chuyén chudt dén cic logic switch va 1an lugt thay ddi cdc mifc logic clia chiing
ddng thdi quan sat sy thay ddi cdc trang thdi & nga ra tuong tng. Tir &6 hoan chinh bang su that
duéi day:

NGO VAO NGO RA
S1 S2 LED
0 0
0 1
1 0
1 1

* Budc 4: Kiém tra lai xem mach trén c¢é tuong duong vdi mot cdng EX-OR hay khong bing
cdch ndi 2 ngd vao clia mot cdng EX-OR v6i 2 cong tic Logic Switch rdi ki€m tra nhu sau:

|
=D
1— /_-
Nhan niit Run trén thanh cong cu, 1an ludt thay ddi trang thdi ngd vao vdi gid tri nhu bing sy
that trén rdi quan sat xem trang th4i ngd ra nhu thé nao?

* Budc 5: Thanh 14p bang su that cho mach EX-OR trén. C6 nhin xét gi vé k&t qua hai ciu
trén.

GBai thuc tdp sé 4:
MA CH GIAI MA DUNG IC 74138 (74LS138).

»Gidi thiéu:
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Gitip cho hoc sinh hi€u rd vé IC gidi mi tir 3 sang 8 dudng bing cich si dung IC 74138
(74L.S138) céc thi€t bi chuyén mach logic (Logic Switch) va cédc led hién thi mic logic (Logic
Display).

»Cac budgc thuc hién:

* Budc 1: V& mach di€n nhu hinh sau day:

P
>
P
P
P
>
P
>

I ] ] ]
8 8 & .
74LS138
— = a2 o7
— o —Al Q6o
o— A0 Q5o
V1 Q4o
SV Q30
7O —E3 02[0
—OE2 Q1[0
——--9OF1 Qoo

* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > dé€ kiém tra
cdc chan noi va diy noi .

* Bu6c 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ché d6 mo
phéng. Lan ludt thay ddi cong tic Logic Switch sao cho 1am thay ddi cdc trang thdi & 3 ngd
vao, quan sat trén Logic Display & ngo ra tir d6 1ap bang trang thdi tuong tng sau:

NGO VAO NGO RA
S1 S2 S3 | LED7 | LED6 | LED5 | LED4 | LED3 | LED2 | LED1 | LEDO
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

* Budc 4: Nhan xét vdi Iy thuy&t da hoc v& IC gidi ma 74138.

&Bai thuc tép s6°5: )
KHAO SAT IC 7447 (74L547) VOI CAC NGO VAO PUQC PIEU CHINH
BANG CONG TAC LOGIC SWITCH.

»Gidi thiéu:
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Gitip cho hoc sinh hi€u 6 va nim dugc nguyén Iy hoat ddng cta IC 7447 (74LS47) tir d6 c6

thé van dung d€ thi€t k& cdc vi mach theo y mudn.
»Cac budgc thuc hién:
* Budc 1: V& mach di€én nhu hinh sau day:

V+

— 741547
—  e—a3 g0
— o2 fo
— o Al s %
o A0 do
fe
o
3o
—ftest
—[RBI RBO—

* Budc 2: Vao < Simulation > chon < Digital Mode >

Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > dé kiém tra

cdc chin ndi va diay ndi .

* Bu6c 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ché d6 mo
phdéng. Lan ludt thay ddi cong tic Logic Switch sao cho 1am thay d6i cdc trang thai & cic ngd
vao, ta s€ nhan dudc gid tri tuong Gng G ngd ra tir d6 14p bang trang thdi nhu sau:

NGO VAO NGO RA

SO S1 S2 S3 a b c d € g Led
0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1
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Budc 4: Quan st va hoan chinh bdng trang thdi, tir d6 ¢6 nhan xét gi vé k&t qud thyc tap va ly
thuyé&t da hoc?

GBai thuc tdp s6 6: ,

KHAO SAT MACH PEM BCD DUNG IC 74168 (74LS168).
»Gidi thiéu:
Giup cho hoc sinh hiéu 16 vé Led 7 doan ( Hex Display) hoat dong nhu thé€ ndo va cé thé st
dung nhu mot thi€t bi chi bdo man hinh ra sao. Mach d€m BCD ( Binary Coded Decimal) ding
vi mach 74LS168 s& dudgc st dung dé diéu khién led 7 doan vi vay ciing s& dugc tim hiéu.
»Cac budgc thuc hién:
* Budc 1: V& mach di€n nhu hinh sau day:

E[ 7415168
E— e —

I CET U/
= -ICP
—CP1 Q1= |_
-Olcp2 Q20— TCoO—

—D3 Q
—D2 Q
—D1 01
—D0 Q0|

* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan noi va diy noi .

* Budc 3: Nhan nit Run hodc phim < F10 > trén thanh cong cu dé khdi dong ch& do mo
phdng.

* Bu6c 4: Hiy dién vao nhitng gid tri thip phan tuong tng.

(=
w
(e
[\%)
(@)
[t
QS
<

Gia tri thap phéan

i (=N el fell [e ) (el ferll Fanll fan)
SO= === O |0 ||

O == |||~ |—= OO
Rl Niell Nlell Slell =
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1 0 0 1

* Budc 5: Khi thay d8i Logic Switch, c6 nhan xét gi so vdi két qua clia budc 4.

* BuSc 6: Khdi dong ch€ dd mo phdng tirng budc biing cdch nhiap vao nit <RUN STEP> trén
thanh cong cu, quan st thd'y gi trén man hinh Led 7 doan sau khi thyc hién 10 1an nhdp chuot.

GBai thuc tip sé 7:
MACH PEM CHIA (N) DUNG IC 7490 (74LS90)

» Gidi thiéu:

Gitip cho hoc sinh hiu dugc nguyén 1y hoat dong ctia IC 7490 va nim vitng phuong phap két
néi cdc chan cta IC 7490. Tir d6 thi€t k& dugc cdc mach chia 5,6,7 ..Ung dung vao trong thuc
t€.

»Cac budc thuc hién:

* Budc 1: V& mach di€n nhu hinh sau day:

74L590
| — IS Q34
EI' MS2

MR 1 Q21—

] MR2
= Q1=
-O|cpro
Olcpl Q01—

—CP1 Q1
-Olcp2 Q20—

* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > dé kiém tra
cdc chan noi va diy noi .

* Budc 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ché @6 mo
phéng. Quan sit va cho nhan xét vé hoat dong clia 2 Logic Display.

* Budc 4: Cling vdi 8 linh kién nhu trén, ndi lai cdc chan cda IC 7490 d€ c6 mach chia 6 nhu
hinh vé& sau:

m

74LS90
I MS 1 Q3_

uS2

| | MR 1 o)
1 MR 2

dcp1 o1f— = o1l
-Olcp2 02/° OlcPO

—-Ocp1 00
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* Budc 5: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ch&é d6 mo
phéng. Nhan xét gi vé tin hiéu vao va ra? P& md phdng titng budc nhan vao niit <STOP> 16i
sau d6 diing chudt nhap vao nit <RUN STEP> tirng c4i mdt, quan sit tin hiéu vao va ra cla
mach trén. Nhan xét gi vé k&t qua cla hai cich mo phdng trén.

* Budc 6: Ti€p tuc v6i mach chia 7 nhu sau:

74L590 |
MS1 Q
MS2

MR1 0
L Tk

—CP1 Q1 — 01

-Olcp2 Q2o = Ocpo

]

Lan luot thuc hién nhu budc 5.

* Budc 7: Ti€p tuc v6i mach chia 8 nhu sau:

74LS90
MS1 Q
T MS 2
MR1 0
MR2
—CP1 Q1 _— o1}~
-Olcp2 Q2o = Olcpo

1 ’—OCPI QO——|

Lan luot thuc hién nhu budc 5.

* Budc 8: Hiy vé& mach dién sau va cho chay thit cd & 2 ch€ ddo <RUN> va <RUN STEP>.
- Cho bi€t cdc mach d€m dung IC 7490 d6 chia may?
- So séanh k&t qud ctia 2 ch€ 4 md phéng trén?

Mach 1:
ﬁ
74LS90 | |
B MS 1 Q3
0 MS2
MR1 Q21—
MR2
—CP1 Q1 — o1f~
-Olcp2 Q2o = O|cPO
——O|cp1 QO——|
Mach 2:
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74LS90
MS 1 Q3

7 iy
MR1 Q2=
I—MRZ
—<CP1 QI e Q1
o

-O|Icp2 02 — - —O|CPO
1 -Ocpl Q0|

S Bai thuc tdp sb 8:
MACH PEM LEN DUNG IC 74193 (74LS193)

»Gidi thiéu:
Giup cho hoc sinh hiéu dugc nguyén 1y hoat dong cia IC 74193. P6 1a mot mach dé€m rit da
ning, c6 thé d€m 1én hoic d€m xudng.

Béng chon Mode cho IC 74193

MR PL CPU CPD MODE
H X X X Reset khong dong bod
L L X X Preset khong dong bd
L H H H Khong d6i
L H A H Pé&m lén
L H H A Pé&m xudng

»Cac budc thuc hién:
* Budc 1: V& mach di€n nhu hinh sau day:

f i

7455193 4321
—CP1 Q1 PU
-Olcp2 Q20— PD
————OpL TCUP—
MR TCDO—
D3 0
53 D2 Q
— D1 01
o DO 00|
S2
I— |

—
o—~

S1

o—7/

* Budc 2: Vao < Simulation > chon < Digital Mode >

Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan noi va diy noi .

* Budc 3: P& cdc chan trong bang trang thdi & cdc mifc logic ( S1 mifc 0, S2 S3 mitc 1). Nhan

nit Run hodc phim < F10 > trén thanh cong cu dé khdi dong ch€ @6 mo phdng. Quan sit va
ghi nhan k&t qua cda tin hiéu vao va ra.
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* Budc 4: Chuyén ddi mifc logic ctia cong tic S1 ( chdn MR ) 1én 1, nhan xét gi vé tinh trang
ctia mach sau khi chuyén d6i. Sau d6 lai chuyén S1 vé 0, nhan xét gi vé su thay d6i cia mach.
K&t luan vé chan MR ctia mach?

* Buc 5: Lam lai budc 4 d6i v6i cong tic S2 (chan PL ). K&t luin vé chan PL ctia mach?
* Bu6c 6: Lam lai budc 4 ddi v6i cong tic S3 (chan CPD ). K&t luan vé chan CPD clia mach?

* Budc 7: Hay thi€t k&€ mach dém xudng dung vi mach IC 74193 va thyc hién trinh ty nhu budc
2d3n6?

SBai thuc tdp sd 9:

KHAO SAT MACH PEM 2 SO BCD ( 2- DIGIT BCD COUNTER).
»>Gidi thiéu:
Gitip cho hoc sinh cling c6 thém kién thitc trong viéc st dung IC d€m 7490 trong viéc k&t noi
vdi IC gidi ma 7448 ddng thdi lam quen vé6i cdch ghép ndi cic IC dé€ c6 nhitng mach téng hop,
da dang va nhiéu tién ich.
»Cac budc thuc hién:
* Budc 1: V& mach di€n nhu hinh sau day:

Gnd Gnd

74LS90 741548
MS1 Q3 A3

MS2 J——‘AZ
MR1 Q2] Al

MR2 AQ |
jp— 01 e

O|cPO

CP1 Q0] 3
-test
JCPL Q— <RBI RBQO-—

-O|cp2 Q20—

HQ

O

74LS90 741548
MS1 03 3 g

MS2 I——‘A2 1]
MR 1 Q21— Al

_— MR2 AQ
- Ql__ &
——O|cpP0 J
CP1 Q0] al
-test

—RBI RBO—

* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 14n lugt vao < Check Pin Connections > va < Check Wire Connections > dé kiém tra
cdc chan ndi va diy ndi .
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* Budc 3: Nhan nit Run hoic phim < F10 > trén thanh cong cu d€ khdi dong ch&é d6 mo
phdng.

* Budc 4: Nhap vao niit trang thdi <TRACE> trén thanh cong cu r6i quan sit xem c6 gi thay

d6i?

* Bu6c 5: Nhap niit <STOP> dirng ché d6 md phdng, diing nit <RUN STEP> titng cdi mot dé
ki€m tra chinh xd4c m&i quan hé giita tin hiéu ngd vao va tin hiéu ngé ra clia mach. Hiy cho
nhan xét vé tin hiéu d6?

* Budc 6: Trinh bay nguyén ly hoat dong clia mach trén, nhan xét gi vé 2 ch&é do <RUN> va
<RUN STEP>.

Chii y: Ddi vdi bai nay c6 thé thi€t k&€ d€m dén N biing cdch ndi ngd ra Q3 clia ting n dén

chan CPO clia tAng n+1.

O Bai thuc tdp so 10:
KHAO SAT IC PEM DUNG IC 4017 .

»Gidi thiéu:

Gitip cho hoc sinh hi€u 18 nguyén 1y hoat dong ctia IC 4017 tir d6 d€ thi€t k& cdc mach tdng
hdp gdm nhiéu IC nhy y.

»Cac budc thuc hién:

* Budc 1: V& mach di€n nhu hinh sau day:

ABBBOBBABANG

I [
4017
Q5-90

Q0
05|
——-Olcp1l 04
—CP1 Q1 CPO 0
-Olcp2 02|0—— 0
R 01
Q0|
S1 =~
S2 1—
o—

* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan noi va diy noi .

* Bugc 3: Dit cong tic S1, S2 & mifc logic 0. Nhan nit Run hodc phim < F10 > trén thanh
cong cu d€ khdi dong ch€ @6 md phdng. Quan sit va ghi nhan k&t qué cda tin hiéu vio va ra.
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* Budc 4: Chuyén ddi mifc logic clia cong tic S2 ( chin MR ) 1én 1, nhan xét gi vé tinh trang
ctia mach sau khi chuyén d6i. Sau d6 lai chuyén S1 vé 0, nhan xét gi vé su thay d6i cia mach.
K&t luan vé chan MR ctia mach?

* Bude 5: Lam lai buSc 4 d6i v6i cong tic S1 (chan CP1 ). K&t ludn vé chan CP1 clia mach?

* Bugc 6: Dirng ché do mo phdng, x6a day ndi tir Logic Switch S2 dén chan MR. Chon cong

cu ndi diy ndi chan MR véi mdt ngd ra bat ky ( Q6 ching han). Khi d6 s& c6 mdt mach khic
nhu hinh vé sau:

4017
Q5-9P
Q9

—-Olcpl Q4

ABB0BABOBAAE

—<CP1 Q1 PO 0

—OCPZ_%ZO—— Q

MR Q1

~ Q0]
Sltl,:/—

bit Logic Switch S1 & mifc 0, bit ddu ch& do md phdng. Quan sit ngd ra cia mach.

* Budc 7: Trinh bay nguyén Iy hoat dong clia hai mach, sy khdc biét giita 2 cdch ndi chin MR?

GBai thuc tdp s6' 11: X
BO LAP TUAN TU TU 2 PEN 8 BUGC.

»Gidi thiéu:

Gitip cho hoc sinh 6n lai 2 loai IC thudng dung 74138 va 74193 d€ két ndi bo lip tuin tu ding
dé phat sang LED ( dén bdo), diéu khién role ...

»Cac budc thyc hién:

* Budc 1: V& mach di€n nhu hinh sau day:

m oy
+V
o

>
P
P
H
P
P
D
>

1 | | |
74LS138
74LS193
—cP1 Q1 CPU A2 Q7o
-O|lcp2 Q20— CPD Al Q60—
———OpL TCUO— A0 o5
MR TCDO— 040
—D3 03~ Q30
—D2 Q E3 Q2o
_Dé 8% I:gEz ng
- 1L El Q0
|
Slo_\_____ N

S2 gTN——
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* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 1an lugt vao < Check Pin Connections > va < Check Wire Connections > dé kiém tra
céc chan n6i va day noi .

* Budc 3: PE chan PL va chan CPD & mitc 1, nhian nit Run hodc phim < F10 > trén thanh cong
cu d€ khdi dong ch€ do mo phdng. Quan sit hoat dong clia mach, chd y dén tin hiéu ngd vao
va ra.

* Bu6c 4: Thay d6i mic Logic Switch S2 tir 1 vé 0, sau d6 thyc hién lai d€ chuyén tir 0 1én 1
lai. Chi y quan sat that k§ sau mdi 1an nhap chudt, cho nhan xét?

* Bu6ce 5: Lip lai budc 4 ( Logic Switch S1) ddi v6i chan CPD. Nhin xét gi vé 2 chin nay.

* Budc 6: Dirng ch€ dd md phdng. N&i di€m A dén ngd ra Q3 ctia IC 74138 sau d6 nhan
<RUN> cho mach hoat dong va quan sat. Qua 2 budc thuc hién ( budc 5 va budc 6) nhan xét gi
vé ch€& dd 14p lai clia 2 mach trén. Gidi thich nguyén 1y hoat dong ctia mach?

SBai thuc tap so 12:
KHAO SAT MACH PEM LEN - XUONG TU PONG.
»Gidi thiéu:
Gitip cho hoc sinh thdy 16 chifc ning dé€m I&én — xudng ctia IC 74193 va ¢ng dung IC nay trong
viéc k&t ndi v6i IC 74154 ( c6 4 ngd vao va 16 ngd ra) d€ tao bo d€m 1én xudng ty dong.
»Cac budc thuc hién:
* Budc 1: V& mach di€n nhu hinh sau day:

|
74006

()
L

& 400 74LS193
PU
—4_

-OlpL TC 8— =
MR TCDO-
—HCcP1 01
-olcp2 o2lo- 400 o3 8
— D1 o]
DO Q
1— -+

So—

* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 14an lugt vao < Check Pin Connections > va < Check Wire Connections > d€ kiém tra
cdc chan noi va diy noi .
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* Bude 3: Dit cong tic S ( chan PL ) & mdc logic 0. Nhan nit Run hodc phim < F10 > trén
thanh cong cu d€ khdi dong ché d6 md phdng. Quan sit va ghi nhan k&t qui cia tin hiéu vao
va ra.

* Bu6c 4: Chuyén ddi miic logic ctia cong tic S (chan PL ) I1én 1, nhan xét gi vé tinh trang cla
mach sau khi chuyén ddi. Sau do6 lai chuyén S vé€ 0, nhan xét gi vé sy thay ddi ctia mach. K&t
luan vé chan PL ctia mach?

* Budc 5: Dirng ché do mo phdéng, vin d€ PL & mic 1 bit ddu nhdp vao nit <RUN STEP>
tirng 1an mdt va chd y quan sdt tin hiéu ngd vao va ra. Nhan xét gi vé 2 ch&é d6 md phdng
<RUN> va <RUN STEP>. Giai thich nguyén 1y hoat dong ctia mach?

GBai thuc tap sé 13:
BO PINH THOI GIAN TU 0 PEN 9 GIAY/PHUT.

»Gidi thi¢u:

Gitip cho hoc sinh ciing c6 va rén luyén kha ning két ndi cdc IC d€ tao ra cdc mach td hop.
Trong mach nay IC 7490 c6 tic dung chuyén ddi tin hiéu vao sang ma BCD dé dua vao cic
ngd ctia IC 7447. Sau d6 IC 7447 s& chuyén ddi ma BCD thanh khuon dang phit hgp vé6i hién
thi thap phan bing led 7 doan c6 Anod chung. Ngudn cip 1a Vce=+5V.

»Caéc budc thuc hién:

* Budc 1: V& mach di€n nhu hinh sau day:

GAG0 z

fa.
I
74LS90 74LS47
MS 1 0 A3 g
| MS2 i A2 flo:
MR1 02 Al B %
- MR2 A0 do
= e @
<CP1 Q1 ——Ocp IS
-Olcp2 Q20—I —O|IcP1 Q0| ale
— —test
’7 -RBI  RBO-

* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan noi va diy noi .

* Budc 3: Nhan nit Run hodc phim < F10 > trén thanh cong cu d€ khdi dong ché do mo
phong. Quan sdt tin hi€u ngd vao va tin hi€u ngo ra cia IC 7490( thdong qua Logic Display) va
tin hi€u ngd ra cla toan mach( qua Led 7 doan).

* Budce 4: Nhan xét mot cdch chinh xdc tin hiéu ngd vao va tin hiéu ngd ra. T d6 c¢6 ché do

chon thgi gian phdt ra m6t xung ctia Pulse Clock. Trong bai nay chon sao cho ct 1 phit thi
Pulse Clock s& hoan thanh mot chu ky gom 10 xung.
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Hiy ki€m tra d6 chinh xdc cia mach bing cach:

- Chinh Pulse d€ c6 dudc 10 xung trong mdt phit. Cho mach chay thit va quan sit cich d€m
ctia mach.

- Giai thich nguyén ly hoat dong cia mach.

G Bai thuc tdp s6 14:
KHAO SAT PON VI PEM THAP PHAN.

» Gidi thiéu:

Gitp cho hoc sinh ning cao trinh d6 ghép ndi mach qua viéc ghép ndi 3 IC v6i nhau d€ tao
thanh mot mach d€m phitc tap gdm c6 IC 7490, 7447 va 7475.

»Cac budgc thuc hién:

* Budc 1: V& mach di€n nhu hinh sau day:

S gt —m—

o

74LS47

]9[ 74LS75 — 13
D3 3]
741,590 EER: I al

MS 1 03 E23 02
| MS2 Q20—
MR 1 Q D1 o1
—4 MR 2 DO o1jo—
= folil E01 00| ]
—4CP1 01 -Olcpo ooo— rest
-Ocp2 o200— CP1l Q0|
L

* Bugc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan noi va diy noi .

B

o
[VRedleNe NNz \te]
0000000

1
o
o
)
o
o
]

* Budc 3: PE cong tic S ( chan E23&E01) & mic logic 1 ro6i nhan nit Run hoic phim < F10 >
trén thanh cong cu d€ khdi dong ch& d6 mo phdng. Quan sat tin hiéu ngd vao va tin hiéu ngd
ra (qua Led 7 doan) ctia mach.

* Budc 4: Nhap vao cong tic S thay ddi mitc logic ctia chan chdt ( chdn E23&E01) vé 0. Nhan
xét gi vé& sy thay ddi clia mach? Nhap trd lai cong tic S mot 14n nita d€ dwa chan chét tré lai

mtc 1. Nhan xét gi sau hai 1an thay d6i muc logic clia chin chot?

* Bugc 5: Dirng ché do mo phdng va md rong cho trudng hgp dé€m 2 digit nhu hinh vé dudi
day:
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v+ V+

s ;:_

hile}
T4LS47 ! ” !
a_ TILST5 —123 . I
D3
741590 D: oj- L : -
MS 1 23
[ B =
- iz ° . D o1 4
= 01— £01 O 4
4cp1 o1 —ceo o0 I583° red-
‘RBI RB
-Olcp2_020— I:OCPl Q
S1gN—
741547
74LS75 133 £
D3 03 lo-
741590 D2 Q- L] o s
MS1 0 523 07 o
| MS2 | Q20— Ho
MR1T O i D1 o1~ Jo—— 1
—4 IMR2 DO Q1
= Ql—— E0L Q0 “test
9ceo oYo- 4RBT  RBO-

* Budc 6: PE cong tic S&S1 & miic logic 1, nhap nit <RUN>, quan sit hoat dong clia mach.
Thyc hién lai bu6c 4 d6i v6i don vi d€m hai ( cong tic S1). Cho nhan xét?

GBai thuc tdp so 15:
BO CHUYEN POI DU LIEU NOI TIEP / SONG SONG 8 BIT .
»Gidi thiéu:
Gitip cho hoc sinh 6n lai kién thitc vé IC 7490 ddng théi 1am quen véi IC 74164 & 74374 dé
thi€t k& bd chuyén d6i dit liéu vao ndi ti€p ra song song 8 bit..
»Cac budc thuc hién:
* Budc 1: V& mach di€n nhu hinh sau day:

+V
o
s 688688686
T T T T T T T T
7415374
741LS164 —O|OE CH|
B 741L,S90 gska) 8 gg 8“
S o
| sz © s ps 02
MR 1 P Q4 D4 Q4
| — T Q3 D3 Q
—HCP1 Q1 o1~ — R Q D2 Q
— 1] D1 01
-Olcp2 020 -Olcp0 Q
’—OCPl QO——| Q0 DO Q0

* Budc 2: Vao < Simulation > chon < Digital Mode >
Sau d6 14an ludt vao < Check Pin Connections > va < Check Wire Connections > d€ ki€m tra
cdc chan ndi va diy ndi .

* Budc 3: PE cong tic S ( chan Dsa) & mifc logic 1 rdi nhan nidt Run hodc phim < F10 > trén

thanh cong cu d€ khdi dong ch€ @6 md phéng. Quan sit tin hiéu ngd vao va tin hiéu ngd ra clia
mach.
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* Bu6c 4: Thay d6i cong tic S tir 1 vé€ 0, chid y hoat dong cia mach.
* Budc 5: Gidn thém cdc Logic Diplay vao cdc chan CP cta IC 74374 va cdc ngd ra cta IC

74164 ( ngd vao cua IC 74374 ) dé€ c6 thé nim dudc nguyén tic lam viéc clia mach mot cich
cu thé va rd rang. Giai thich nguyén 1y hoat dong ctia mach?

Ping Quang Minh



Gido trinh Thi€t k&€ mach trén may tinh 51
RET LUAN

Giao trinh nay la sy tom Iuge cac néi dung chinh trong < Husng dan sit dung CircuitMaker >
va he thong bai tap la cac phan tham khéo gido trinh ciia Trusng Pai Hoc Su Pham Kg
Thuat Thi Duc, TpHCM.

Gido trinh duge viét v8i sy ¢6 gang va tan tam cao nhat. Tu¥ nhién véi trinh d6 chuyén
mén, kinh nghi¢m va théi gian lam viéc con han ché do d6 se¢ khong tranh khoi nhing
thi¢u sét. Mong rang nhan duge nhicu 4 kién déng gop chan thanh d¢ giao trinh nay ngay
cang hoan chinh hon.

RO
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