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Ban i{a mdt chuyén vién thidt ké mach dign va dién tu
chuven nghiep? Ban lo mét nguoi the dién va dign hi tad ti
miudn tim hidu ve bude chidn vao lanh vie thiét ké moch? Mol
viée déu rat don gidn, chi c¢An mdt mdy dién todn loai binh
thutng nhyu 386 ching han va véi chuong trinh thiét k& mach
ditn va didn t¢ Workbench la ban ¢6 thé thuce hién duge.

Workbench 14 mdt chuong trinh chuyén diong thiét k& cac
mach dién va dién tb. So vdi chuong trinh OrCad SDT thi chuong
trinh nay ¢6 nhiéu uu didm hon 1a khéng chi don thuin vé cac
mach dién t nhu OrCad ma lai con c¢é nhitng thiét bi do dac dé
kidm tra lai mach thidt k& c¢d hoat déng hay khéng. Ngoai ra,
chugng trinh cdn két hgp duge vdi chuong trinh OrCad PCB dé
vi* bang ach in theo mach dién 43 duge thist ké.

Workbench ¢6 hail loai chugng trinh khde nhau: dang cho
DOS va ding cho Windows.

Workbench for DOS: Gém 3 dia 1.2MB hoic 2 dia 1.4MB.
Workbench for DOS cung ¢é hai tap tin chuong trinh khéde nhau:
EWBA vai EWBD. Hai tap tin chuong trinh nay déu c¢6 nhiung
lenh didu hoat gigng nhau, chi ¢6 khédc 12 phan linh kiédn thidt ké
khdce nhau va ¢é thé hoan chuyén giita hai chuong trinh vdi nhau

Workbench for Windows: Cing ¢d riéng hai chuong trinh
khie nhau: 2 dia 1.4MB ding cho Win" 3.x va 3 dia 1.4MB ding
cho Win' 9x.

Nhimg bai tip thi€t k& mach va cdc thi du minh hoa trong
quyén sach nay dude sif dung dua trén moi trugng Windows va
nhing tham sé& cai dat chuong trinh ¢é khac di d61 chut, nén déi
vdl may dién toan cua cdce ban néu ¢é khac thi xin cac ban dung
ngac nhién.



P6i diéu can biét thém vé Workbench for DOS

Du st dung trong moi truosng DOS, Workbench for DOS cing
la moét chuong trinh giao dién va dung mouse dé vé mach ciing
nhu chon lénh. Cho nén, né€u hé théng dién todn cta cdac ban cé
cai mouse cho DOS thi khong cé van dé gi, néu khéng cdc ban
hay tim trong thu muc DOS cla cdc ban c¢é tap tin mouse.com
hay khong. Néu khong, cdc ban phai cai thém tap tin nay va cu
moi lan trude khi sit dung chuong trinh:

e Sau khi khéi dong hé théng theo DOS, ngay dong moi lénh,
déanh lénh mouse. Sau khi 4n Enter, man hinh hién thong
tin xdc lap tinh trang cai dat mouse trong moéi truong DOS.

Pointing De-.:ut_:é' i
DR]UER for

H use & TrackBall

Mouse Installed: [Microsoft Mode]
Report Rate {Dynamic Resnlutlon)
I‘luusa Ins a;lled On, COM1L

Man hinh cai dat mouse vdi lénh mouse

*  Sau khi vé lai dong 1énh DOS, ddnh thu muc chuong trinh va
ddanh léenh EWBA hoidc EWBD dé vao Workbench.



Phan

Poi nét vé Workbench




« Man hinh Workbench

Workbench for DOS

Dé vao chuong trinh Workbench, vao thu muc cia chuong
trinh va ddnh lénh EWBA hoac EWBD. Sau khi 4n Enter, man
hinh hién logo cing ban quyén ctia chuong trinh.

Version 30

Licensed To:
SUGANTHAN

Serial Humber: D-02193-DFF7?

The puichases i responsdie 1or any copy of tres
softwate lound n viclabon of the icense agieenent
Unauthomzed copying o distibubon of this softwae
program, of any poition of &, i Begal and wil be
posecuted 10 the Tl extent of the law.

Copywght fc) 1933, inderacive image Technaloges uid

Extended-DOS Pouer by
Fhar Lap’s 286iD0S-Extender(tm) Uersion 3.0
Copyright 1993 Phar Lap Sof tuare Inc.
Available Memory = 16185 Kb

INTERACTIVE

For use in the USA and Canada only

Man hinh giéi thiéu Workbench for DOS

-Sau vai gidy, chuong trinh dua ban vdo man hinh tinh tring
cua Workbench.



Filz Edit Civcuit Window Help ; Eg!;‘" """;;‘] EI-J

l__ Untitled 5 arts
; _ = 1
| H
b
| @
| [
E £ {5
! i
*
*
L 4
 «
_{:
[ — 1 ﬁ/\. [
EWBA

File 4t Civeutt Uiodo Help | P IEEET D
o Ontit e o B Parts

0|
5
"

¢

HOIBEIESEt @0 Y070y

]

EWBD



Ngay trén cung bén trdi man hinh Workbench 1d tén cac
lénh menu cing vdi bén phai gdm bon thiét bi kiém tra cing
vdi cong tide kich hoat.

Dong thu hai li tén tap tin thi€t k€ mach. Mac dmh la
Untitled.

Ving tréng ¢ giita ia noi thiét ké mach va bén canh phai va
Audi eung 12 thanh kéo man hinh dé xem nhimng phin con
khuit sau man hinh.

Ngay bén phii ving thiét k& 1a danh muc ky higu cde linh
kién dién t& ding vao vide thi&t k& mach. K& bén la thanh
trugt doc d& xem uhimmg linh kién con khuat sau man hinh.
Ky hi¢u mii tén chéo diung dé thu nhé hoac phéng to khung
cita 50 tluét ké mach hodc linh kién.

Workbench for Windows
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Cung tuong tu nhu cac chuong winh chay trong Windows
khac, dong trén cing la tén cia chuong trinh cing véi nuat
thodt chugng trinh ndm ngay géc trai.

Dong thi hai géin bdy thiét bi ding dé kiém tra hoac thiét
k& mach cung véi cong tde kich hoat mach nim ngay goc
phai. Ngoai ra, con cd hai dung cu do ludng nim trong phan
danh muc linh kién la Volt k& vi Ampere k&

Dong thid ba liét ké danh mue cde ky higu linh kién dién ta.
Nhimg ky hiéu nay lién quan dén khung danh muc Passive
nam ngay gée trdi, canh khung ctia s8 thist k&, Khi kich linh
kién nao tréu dong ky hiéu linh kién, khung Passive s& hién
then cde linh kién b& sung nam trong danh mue cung vai
chanh trugt doc niun Lén phai dé kéo va tim nhitng linh kién
trong danh muc ndm khuat saw man hinh.

Canh khung davh mye linh kién 14 khung man hinh thiét ké&
vdl trén cang la tén tap tin, Mac dinh 1a Unittled. Ngay bén
phili v& dusi khung clta s§ thi6t k& la thanh trugt doe va
ngang d¢ kéo quan sat nhing phin cdn nim khuil sau man
hinh,



2. Cic ky hicu thiét bi
kiém tra, do luong
va cach s@ dung

Ngay déng dau tién cia man hinh Workbench for DOS cang
nhu dong thd ba cia man hinh Workbench for Windows 14 thanh
ky hiéu nhing thidt bi kidm tra do ludng chiic nang hoat déng
¢z mach dign.

B¢ st dung nhimng thiét bi kifm tra do luong ndy chi cin
kich chon loai thidt bi tir thanh ky hiédu, kéo vao man hinh thist
k& v tha vao ngay mach dién, giita hai diém can do va kiém tra.
Ngoai ra, trong mot mach dién, ban cé thé si dung nhiéu loai
thidt bi kiém tra khéc nhau & nhing vi tri khde nhau dé kiém
ira tinh niang hoat déng caa timg mach.

Nhiing ky hiéu thiét bi kiém tra mach

Multimeter Do dign dp, cutng 46 dong
péng hé van  dién, holc cuyng dd suy hao
nang (insertion loss) &m thanh trd
khdng gida cde didm do thu
trong mach dién.
Dé st dung déng hd van ning:

1. Kich va kéo biéu tugng cliia déng hé van ning vao khung cda
s0 thist ké.
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2. Ddt bifu tugng vao gilia hai didm cdn do trong mach didn va

tha ndt mouse,

Néu can thidt, kéo biéu tugng va dit lai cho dung vi tri can

do.

4. Diéu chinh lai cde nit didu khién cia may do.

5. B¢ loal bé mAdy do, kéo bidu tugng ciia mdy do v& lai v tri
ban dau cta né trén thanh thiét bi. Moi duing ndi mach vé
may do sé bi x6a bé.

Ngoai ra, ban ¢d thé didu chinh lai cde nut didu khién cia
mdy do theo cdc dang:
* Loai gid tri do theo Ampere, Volt, Ohmn hodc db.
¢+ Tin hiéu AC hoic DC,
+  Cde gia tri can thigt véi thude lénh Setting.

v

=l Electronics Workbench Pl G les] ..
File Ldit Circuit Window Help

I S

(e ‘"‘...- | Steady State |£_G_r_;___4|__]
1 o K BN DV

(=] indic i Untiticd ]
—3 | =
—= || L

G ’ [~ Muttimeter

o [ ]

wi i
‘EI—]]' . :_J! SETTIMGE- . :
= 1 3 -
j_il_;
& L
=4
Lef T ' I+

Bé thue hién duge v6i ba thé loai nay, sau khi thiét k& xong
mach, kéo biu tugng mdy do van ning vao giva hai diém cin do
thu trong mach. Trong khi bidu tugng mdy do con dang dude
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chon (vAn hién mau dé) chon 1énh Zoom trong menu Circuit. Bidu
tugng mAay do hién ngay géc trai dudi man hinh. Kich vao kéo
biéu tuong mdy do vao vi tri thich hgp d&€ quan sat.

Viée kich thudc lénh Tettings trong biéu tugng mdy do van
nang la ding dé chinh tré khdng ndi vi cia Volt k& va Ampere
ké; riéng cudng dd ndi vi cia Ohm k& va gid tri DB duge 4p dung
theo tiéu chuén.

Nhitng gid tri thé hién trén bidu tugng may do trong chuong
trinh déu da duge 4n dinh theo ding tidu chuin cla cdc may do
thue t&, cho nén nhimg gia tri do duge trong mach dién khéng ¢é
anh hudng nao dang ké déi véi mach dang duge do tha.

Zau khi thi&t k€ xong mach, phéng to bifu tugng déng hé
van ndng va kich thude lénh Rettings, man hinh hién khung
thoai Multimeter, liét k& cdc thong s6 cla cdc thanh phéan trong
mach dién.

=| Etectronics Workbench Rt i Ry = R RS D

File Edit Circuil Window Help
| Steady State -I

el
o L s M nTn] | A5 (TR TSI u n]

T X B R DB O

= Indic Untilled
a— =
T
o -
L1 wo o
[l & | YT |
7 S
n=-]_ = Multimeter _ EAEEIERA X
- -
Ammeler 1esistance 1R]: II | Inﬂ H {gccept_l
Velimeter renislance [A]: 11 GO = m
Ohmaeler cunend [1): n.01 A :
Decibel standard [V]: D
+
flied : L1 [+

15



W Ghi cha: 7

Tranh ding mdy do dién dp tré hhdng

cao frong

magt maeh dign cé tréd khdng thdp, hogc dong thdp trong mot
mgeh dign ced tré Rhdng cao vi dicw nay 6 thé mdy do hign
thong sé sai va dnh hudng dén chdt lugng ciia mach dang

thict ké

Function

2 | 5 |
- _ o+ Generator
i o

May phat séng

Tao nhing tin hidu theo dang
séng hinh sine, vuéng va rang
cua. Ban céd thé dieu chinh edc
tAn s6, chu ky hoac bién db
song hiéu.

Cach sit dung mdy phdt séng ctng tuong ty nhu cich diung
mdy do van ndng. Ngodi ra, ban ¢6 thé kich chon biéu tugng mdy
do vi ding lénh Zoom trong menu Circuit dé phéng to va didu
chinh lai ede mit diéu khign cia may do theo cde dang:

| 2 =

Funclion Generator

| LR o~

(w

FREQUEHCY
DUTY CYCLE |50 B
AMPLITUDE
OFFSET

B[]

i B

==} | +
-

ic =

* Waveform: Kich mdt trong ba ky higéu dang séng hinh sine,
rang cua hofic hinh vuéng d€ chon. Ban cé thé thay déi dang
séng rang cua hodic hinh vudng bing cach thay d8i gui tri
trong khung tham sé Duty Cycle.

+ Frequency: Tan s6 cla mdy phdt séng tim ra s chu ky ma
mdy kich hoat trong méi giay. Ban ¢6 thé diéu chinh tan s&

tit 1Hz d&n 999MHz.
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Duty cycle: Tac dong truc tiép l1én cic dang séng hinh
vudng va rang cua. Ban ¢é thé didu chinh ty 1& chu ki nay ti
1 dén 99%.

- Pai véi ede dang séng hinh vudng, tham s& didu khién t¥ i8
ctiia chu k¥ tuong d6i cac. V4i gid tri 50%, bién dd trén va
dudi cua dang séng s& bing nhau.

- D61 véi cde dang séng hinh ring cua, tham 56 diéu khién
dd dde ctia dang séng bang cdch di dich cdc diém trong chu
ki ngay diém dinh cia dang séng. Véi ty 1& 50%, ta ¢6 séng
hinh rang cua la mét tam gide can.

- Tham s6 Duty Cycle khéng tdc dung do6i vdi dang séng
hinh sine.

Amplitude: Kiém tra bién d dién 4p cda tin hiéu, duge
tinh tir gid tri DC cho d&n dinh séng hiéu. Néu diu ra duoc
18t véi didm COM va dén difm + hoic -, gid tri dinh déi
dinh (peak-to-peak) ciia tin hiéu do duge sé bang hai lan bién
dd cua tin hiéu. Néu dau ra duge néi dén + va -, gid tri dinh
d8i dinh s& gap bdn lan gia tri bién dd.

Luu y la gid tri bién d6 1a gid tri dinh cda fin hiéuy,
trong khi gid tri cla tin hiéu xoay chiéu duge tinh theo ciin
bic hai hoiic gid tri RMS (Root-Mean-Square).

Olfset: Pidu khién tin hiéu DC theo gid tri thay d&i cia tin
higu AC. Gia tr1 0 (zero) dat dang séng cla tin hidu theo true
X cua may hién séng.

Ban cung ¢6 thé didu chinh gid tri nay tir -899kV dén
999kV. Nhimg tham s& cai dat cho bién d9 sé xdc dinh
nhitng don vi cho gia tri Offset.

Positive Terminal: Cyc duong cung ¢dp tin hidu véi bién
do da chon theo chiéu duong so vdi diém COM.

COM (common)} Terminal: Cuc COM (common) cung cip
tin higu gid tr1 déi chidu. Gid tri gida cue COM véi Ground
(ndi mass) la zero.

Negative Terminal: Cuc Am cung ciip tin hidu véi bién do
da chon theo chiéu 4m so véi didm COM.

17
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Oscilloscope  Hién nhimmg thay d8i vé bién

May hién séng 46 va tan s8 cia tin hiéu. May
do ¢6 hai ddu vao, kénh A va B
nén hai tin hiéu khdace nhac co
thé hién ra trén mdy hién song
cung mdt lie.
Ban cé thé ndi mdy hién séng
vao mach dién dé quan sat tin
higdu nhiéu lan. hodc ¢ thé so
sdnh hai dang séng cua hai tin
hiéu khde nhau.

]

Cach stf dung mdy hién séng ciing tuong ty nhu cdch stt dung
mdy do van nang. Ngoai ra, khi phéng to may hién séng, ban ¢é
thé chon nhing thanh phdn dé quan st séng hiéu trong mach:

+ Cai cde truc: Y/T, A/B, B/A

¢ Cai thoi hiing: time base, V/Div

¢ Chi dinh cdc true géc: Xpos va Ypos
« Ghép dau vao: AC, 0 hoisic DC

¢ Tin hiéu kich

+ Di€m ndi dat

¢« Phéng to mdy hién séng

= Oscilloscope
zZoon GROUND
TIHE BASE TRIGGER
0.50 s/div El eoce v

% POS [000 B LEVEL
EENS o0 nsp: BETL M B OEXT

CHANHEL A CHANNEL B
L5 wWibiv I [ 5 voiw

'fPDSl oo [ v ros [ouo &J
: AC 8 0
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Ngoai ra, ban ¢6 thé& diéu chinh cde gid tri trong khi mach
dang duge kich hoat. N&u mach van hoat déng binh thugng, ban
¢o thé di chuyén ddu do dén cdc didm do thif khdc trong mach
dién dé kiém tra. Trong cd hai trudng hgp, may hién séng sé w

dong ve lai séng hidu.
Bode Plotter
wlal May phan tich
tan sd cdng
hudng

IH COUT

[lw]

Dung d&€ phan tich tin
hudng cda mach dién. May o6
thé ding dé do hoac ty 1@ cic
bién dé (lgi sudt tin hiéu tinh
bing dB} hoic dé dich pha
(tinh theo d&).

Mady do tu kich hoat tan phé.
Tan 56 cla nguén AC bat ki
trong mach dién déu bi bd qua,
nhung trong mach vin phai cé
ngudn AC cung cAp.

N&i ede tram In va Out cha
may do d&n cic difm trong

30 cong

mach dién muén kiém tra cde
gid tri Vin va Vout.

Cich sit dung mdy phan tich tdn s6 cdng hudng cing tudng
tir nhu cich si dung mdy do van ning. Khi kich chon may do vi
phéng to véi lénh Zoom, ban ¢é thé kich chon cdc thanh phan dé

quan sdit song hiéu.

al Batle Plotter
ETT S PHasE SAVE
VERTICHL HORIZOMTHL

P LI B LIn |
Flzooae B flio 2 (G |
20068 P Il g [k |
|
L i
-7 |
|
............................................. - buT |
1
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»  Mode: Magnitude or Phase: Chon dé cai bién dd hodc
pha n&u nhu ban ¢é muén mdy phan tich ty 1& bién 4% gilia
hai diém do thit hay khong (lgi suat dién 4p tinh theo dB)
hoiie 46 dich pha (tinh theo dé) tuong dng vai tin 4 itinh
theo Hertz) |

s  Base: Log or Lin: Chon Log hodc Lin dé quan sat thang
do trén cde true x va y theo cdach tinh logarith (h¢ thdp
phan} hodc theo tuyén tinh (cd s 1).

Ho co s6 thap phén thugng duge dung khi phan tich
tinh cong hudng cia mach theo gidi tan rong. (Dang séng trén
miy do chi thé hiéun khi 4p dung thang do theo h¢ thip phan).

e Vertical axis seale: Cai diém diu va cudi gid tri thang do
cho true doe cia mdy do bing cdch diéu chinh nhiing gia tn
I* v 1 cta no.

Khi do bién do (lgi suit), truc doc s& cho thay ty 1¢ gida
dien dp diu ra vio ddu vao (Vout/Vin). DG vdi hé thip phan, cde
don vi duge tinh bang dB. D61 vdi hé don vi, cdc gid tr) =8 the
hién theo dang don gian.

Khi kiow tra do dich pha, nhitmg don vi ludn ludn duge
trinh bay theo do.

e« Horizontal axis scale: Truec ngang cua mdy do luén ludn
trink bay gid tri tdn s6. Ban ¢6 thé diéu chinh nhing diém
diw v cudi hang each ghn cac gid tri T iFinall v T (Initialy
MYHI [T

s+ Getting readouts: Kich hoat mach dé quan sdt gid tri dat
duge. Sau dé di chuyén con trd hinh chir thap cua may do
d& quan sat gid tri vé tdn s& va bién d¢ hofic pha tai diém
Lat ky.

(6 hai cach dé di chuyén con tré chir thip cia miy do:

= Kich mai tén gan ngay cudi cua may do, hoic

# Kéo con tro hinh chir thap ti canh trdl man hinh cua

may do va thd ngay vi tri muén do.

Gid tri ngay giao diém cGa con trd hinh chir thap va dudng
Jdin s hien ngay goce phii bén dudi may do.
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Mach loc cao tan (Hi-pass filter) duge thiét hé trén DOS i

EWEBA
NI | 1 Word Tao cdc bidu dd xung vie mach
SRR Generator dién dé kich loat. May hién

bigu do xung vdi 8 bit trén mbi
dong. Khi duge kich hoat, timg
dong bit duge phat di, ngugc
lai, may sé truyén trong mach.

May phat xung

Mdy phdtl xung cing cd mdt
déng hé xung rdt ¢6 ich cho
viée tao tinh déng bo xung.

Cdch st dung ndy phdt xung cing tugng ty nhu cdach sir
dung mdy do van ning. Khi kich chon may do va phong to vdi
lenh Zoomn, ban ¢é thé kich chon cde thanh phan dé quan
xung higuw.
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Word Generator
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EXTERMAL

« Nhap xung hiéu: Dé thém mdt tin hiéu xung vao mdy phéat
xung, kich chon vi tri va ddnh 1 hoac 0. Mot khi da chon
diém chen, ban co thé dung cdc phim khéa dé di chuyén tin
hién xung quanh truong.

w Ghi chu: Viéc dung mdy phat xung sé cho ban biét truge tin
hiéu dau ra, nhu 1a tin hiéu duge chi dinh bing mdt bang hoat
dong (Truth Table). ' _

« Khdi hoat may phat xung: D& khdi hoat mdy phét xung:

- Chon Step d& chuyén xung dugc chiéu sang vao mach

dién. :

- Chon Burst dé chuyén ca 16 xung, bét dau bing xung theo

sau xung dugc chiéu sdng. )

- Chon Cycle dé chuyén xung theo dang chudi. An Ctrl+T

dé ding.

Gid tri cia mdi xung trong chudi xung hién hanh dugc thé

hién trong tram tuong ung ngay cudi mdy phat xung.

e Luu va si dung lai biu dé xung: D€ luy, x6a hodic tai
bidu dé xung, kich chon céde nit 1énh tuong Ung trong ky hiéu
may phdt xung.

Khi chon Save ho#ic Load, ban sé thdy khung thoai trén
man hinh. Dung khung thoai nay dé luu hodc chon biu do
xung. Céc tap tin ctia biéu d6 xung khi duge luu s& theo dang
BP.
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Déng hé xung: May phat xung dua ra by dém xung vi dugc
thé hidu ngay tram déng hé (Clk). Mbi chu k¥ xung gdém hui
gid tr1: 1 va theo saula 0

Mach kich xung (Trigger): Mdy phdt xung ¢6 thé duge
kich trong phédn néi vi bang chinh chu ky xung cia 1é hoae
ngoeai vi bang cdch dua ra mét tin hiéu qua di&m kich (tr am
némn ngay gée phdi trén), Néu dung mach kich bén ngoai,
xung sé duge phat di theo mdi mie dé cao nhén duge.

Tan sé xung: Cai tin s4 cia may phdt xung theo Hz, Khz
hotic Mhz. Mdi xung duge dit ngay cac diém xuat thec mot
chudi chu ky xung.
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‘Mach trén minh hoa mdt mach dén chdp theo xung quét
dung IC 74xx dugc thiét ké theo Workbench for DOS véi EWBD.
Khi quét mot bit (4 tir xung) den s& chép mot lan.

Logic May phéan tich tam kénh hién
Analyzer cdc séng hiéu nhu cac séng
May phan tich vuong dua theo thoi hing.
logic Ngoar ra may cing hién cac

xung hiéu biéu hién theo hé
nhi phan va hé thap luc.

Céch st dung may phan tich logic cang tuong tu nhu cdch su
dung may do van ning. Khi kich chon may do va phéng to vdi
lénh Zoom, ban c6 thé kich chon cdc thanh phan dé quan sdt
xung hiéu.

= Logic Analyzer

CLEAR
TRIGGER
*
EXTERNAL
BURST

TIHE BF-\S

OOOOOOOOHEK- [ o0mstdv |

e Hai phidn ba bén trdi cia mdy do hién trang thai (cao hoac
thap) cta cédc tin hiéu duge nhan trén timg kénh nhap.

e Nhimg diém duge ddnh sé nim theo chiéu ngang bén dudi
cing mdy do tuong dng vdi cdc dong ngang cua phan hién
séng va minh hoa nhiing gid tri nhi phan cua tung bit xung.

e Thanh phan Hex nim-canh dich nhimng gid tri nhi phéan
thanh nhimg gid tri thap luc tuong tng theo thi tu cla céc
bit xung.

e Nut l1énh Clear phuc héi gi4 tri logic cia mdy do da thé hién.
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=  Nut lénh Time Base diéu khién thang do cGa thist bi. Gan
gid tri thoi hang theo giay.
Ngoai ra, ban ¢6 thé kich hoat may do dé:

+ Chi dinh né&u nhu ban muén tin higu b&t ddu thé hién theo
suon Am hofic duang, kich chon nit khién dang séng theo
chiéu tang dén hodc giam dan.

+ Chon Burst d& dung nhimmg tin hiéu dya theo cdc didm nhap
cia biéu tugng nhu la cae mach kich.

+ Chon External dé dung tin hiéu tir mach kich ngoai vi cia
bidu tugng {nim ngay canh phai),

+ Chon Pattern d& dung bidu dé duge chi dinh nhu 1a mach
kich xung. D& cai biéu d8, ddnh nhitng 85 1 v 0 vao khung
niim bén dudi. (Néu chdp nhan nhing gid tri nao khdc,
danh X).

File Edit Circuit MWindow Help

/segdema.cd]

- Logic fnalyzer
F.‘L[i’d?]
- TRIGGER
EXTER{INL
b EUEET
—-| [FATTERN
L 2 =
- Vord Generator 6 (O] é é & é é) (0 HEN:
- . [ et
v [Miiriocoooocaoee ] -
E EE R - ) CLEAR LOoRDY .
2 [Hoocraaavatitons -'m |
s [Hiriseinioiitens] (87er)[BURST|[cveLE]
- Liieil0alotaiin -~
s [Jiciistiviiioree o
4 [Atilionia1s ne100 TRIGHER
TlQoster s iarons !INTERNHPE[KTERN&L! : I
'

Ahddbdds EE -

i

K

Mch hién thi thanh ghi 7 dogn duge thiét ke vai Workbenel for DOS
EWBD
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Logic Day la mot thiét bi rdt manh
Converter dung dé thuc hién cdc viéc
May déi Logic chuyén déi ciia mach dién. Ban
¢6 thé dung thidt bi nay dé d6i:
¢ Mach dién thanh bang
Truth Table hoic su 46 chi
ti&t.
s Tu bang Truth Table thanh
dang Boolean hode,
« Tit biéu thic Boolean thanh
mach dién hodic biang Truth
Table.

Cich su dung mady d8i logic cing tuong ty nhu ciach sy dung
wdy de van ning. Khi kich chgn may do va phéng to véi lénh
Zoom, ban ¢6 thé kich chon c¢dc thanh phin dé guan sdt xung

liéu.
= Logic Converter
D DLOQO0 O
AECSEFSGH OUT
M [+ CORVERSIONS
‘ B =+ acly
] ‘ TT o AIB L
: ot ST Aie
| fie - TOIL
‘ ALE o AT
; ] fig -+ HAND
L |

Niin doe nai canh phai cia mdy do la mdt bp nat Iénh ding
A8 thyuc hién mét s chie nang:
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B3i mach dién thanh bing phan tich (Truth Table)

T & 1ot I May (‘10 déi iogi'cn ¢ t,}Té) ba’igg phf‘m ticr}
cho cdc mach dién véi khodang tam ngd
nhap va chi e6 mot ngd xudt.
* N&i cdc ngd nhap cta mach dién dén cdce cuc nd1 mach cda
biéu tugng mdy do. Sau d6 ndi ngd ra cla mach dén difm
nam t4n phai cda bidu tugng may do.
* D& hién bang Truth Table cho mach dién, kich nut lénh cla
ne.
« Cing cd thé sia chia hoie &6 bang Truth Table thanh
nhing dang khdc bang cich dung cde nit 1énh trén mdy do.
Ngodu vy, cling €6 thé nhap bing Truth Table bing chch:

A Dé tao bang Truth Table, kich chon 88 kénh mudn nhip, tu
A déu H, ndm ngang phid trén cing miy do.

A Gin déu ra da chon trude cho timg didu kién nhap bing
cach thay déi nhing gid tri trong ot Output (QUT). PE
thay d6i gid tri, kich viio dé va dinh s6 1, 0 hoie X.

D&i bang phan tich thanh bidu thie Boolean
1 D& ddi bang Truth Table thanh bidu
el —+ A E
1 : thite Boolean, kich mit lénh tuong dimg.
Biéu thite Boolean hién ra ngay cudi thist bi do lumg. Sau dé, cé
the don gian né hoac déi thanh mach dién.

D4i bang phan tich thanh biéu thie Boolean don gidn
Bé chuyén bidu thiyc Boclean thanh
SIMP R
TSI AE ;
| - ] dang don gian kich nat lénh tuong

ung.

Chuong  trinh Workbench dung phuong phip Quine-
McCluskey dé don gidn. K¥ thuat nay dam bao viée don gian héa
cho nhimg hé théng ¢6 nhidu vao dé ¢6 thé thue hién theo dang
thu céng theo phuong phdy: Karnaugh.

# Ghi cha: Viée don gidn héa cliiem rét nhidu b6 nheo. Néu hé
thong di¢n todn ciia bar khéng di b6 nhé, phuong phdp nay
s& khong ket thiic tde vi, vé té hon, mdy ¢6 thé bi treo.
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D3i bidu thiie Boolean thanh biang Truth Table
| B R o Ban ¢6 thi: nhap biéu thde Boolean vaoe
bi do fudng.

e déi biéu thie Boolean thanh béng Truth Table, kich bidu
tugng tuong ung.

Dé giam thidu bidu thic Baolean, truge hét déi thanh bing
Truth Table rdi sau d6 don gidn nd.

trudng van iU ngay ving cufl cua thiét

Poi biéu thic Boolean thanh mach dién
— D& tuo mot mach dign tit bi€u thdc
hiE - f}-J Boolean. kich nut 1énh duge ddnh dau.
Nhitng céng logic duge minh hoa bing biéu thic s& hién
neay trong ving biéu thi. Nhimg thanh phéan déi tugng déu duge
chon, nén ban c¢é thé di chuyén chang d&n nhimg vi tri khac
nhau hoiie Copy va Paste chiing vao nhimg mach dién phu.
k& Ghi chu: Ban c6 thé thiét ldp nhiing thanh phén tién ich va

ede mach dign plnte tap nhi l& cde mach gidi ma theo cdch
nay.

D6 biéu thie Boolean thanh mach ¢éng NAND
Dé tao modt mach dién bao gém moi
didu kién cia bidu thiic Boolean bing
ciach dung cic eong NAND, kich nit lénh tuong ing.

[#i6 - HAaNHD |

Voltmeter Do nhitng sy sal biét nhing
' von ké nguén dign ap AC hoic DC

giita cdc diém do trong mach.

N&i nhimg diém do cia may do song song vdi nhing diém
muén do. Diém do trén mdy do c6 mau dam hon la diu am.
Trong nédt mach dién, e6 thé ndi nhiéu mdy do tai cdc di€m can
do thy y.

Muén do nhiing thanh phin tin higu AC hoéic DC trén mach
dién, kich ddap vao dang séng hidu trén mdy do. Khi do tin hiéu
AC, gia tri do dugc sé tinh bing RMS.
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Loai mndy do trong chuong trinh duge thigt lap theo tiéu
chuin may do volt thue t& ngeai thi trudng hien nay voi ngi tré
rit cao (1IMQ), vi thudng khéng dnh hudng dén mach e¢dn do.
Ban c¢é thé ting trd khdng nay, tuy nhién, néu dirng may do cé
ndi trd cao trong mach dién ¢é tré khang thap, gia tri do duoe sé
bi sai léch va tir d6, mach dién thiet k& co thé dat chit lugng
thip.

Cé thé dung Volt ké nay thay cho mdy do van nang trong
mach dién.

Céch s dung Volt k& ciing tuong tu nhu cdch st dung mdy
do van nang. Khi kich chon mdy do va phéng to véi lénh Zoom,
{(hodc kich dip vao bifu tugng mdy do trong mach), ban ¢ thé
kich chon cdc thanh phan d€ quan sat edc gid tri thé hign trén
may «do.

=i Electranics Warkbench Rt
File Edit Circud Windaw Help

B3 e RS O e HE O
=1 Passive A.CA4

= O
O |
|

@

Rl TR |-

""I_ Yollmeter

Resistance [A]: [1 ! |HQ }ii I_ﬁccepl I

—\f Mode: ﬂ

+3llLe] T Ts
Macel ndn AC/DC duge thiét ké trong Workbench for Win

30



~{ [j]l— Ampmeter  Dung d€ do cuong do dong dién
Am-pe ké trong mach dién. Canh co
dudng bién dam hon la cyc am.
Trong mdt mach dién, c6 thé
ding nhidu Amp k& tai nhimng
‘di&m can do tuy y.

Muén do dong AC hosic DC, néi may do vao giita hai diém do
thi; kich dip vao biéu tugng mdy do va kich chon ché d6 do &
khung Mode. Khi do dong AC, gia tr1 duge tinh theo RMS.

Loai may do trong chuong trinh dugce thiédt lap theo tiéu
chuin may de Ampere thuc t& ngeai thi trudng hidn nay véi néi
trd rat cac {1MQ), va thutmg khéng dnh hudng dan mach cin do.
Ban cé thé tang trd khang nay, tuy nhién, néu dung may do cé
1d1 trd cao trong mach dién ¢é trd khdng thap, gid tri do duge s&
bi sai leéch va tu d6, mach dién thigt k& c6 thé dat chat lugng
thdp.

Cdch st dung Amp ké ciing tuong tu nhu cdch si dung may
de van ndng. Khi kich chon mdy do va phong to vai lénh Zoom,
(hoiic kich dip vao biéu tugng mdy do trong mach), ban cé thé
kich chon cdc thanh phan dé quan sat cac gid tri thé hién trén
may do.

Tile Edit Circuit Window Help
2R 1 7 1&3‘ ALY ,;l!:ﬁg—-l‘ 3
3 e 3 B s WS

= | Passive N

I Steady State @I

KIRCH_CLUL.CAM

it
T+

-

IR

i

rp—
i
b

Ammeler
Rexstonca (R [1 [[m2 [ [Accent ]
EE * Concel i
AL

Win

31



Vdi nhing thiét bj ¢o luong nay, trong mdt mach dién, ban
¢d thé ndi nhiéu thidt bi do lung dé do thit va kidm tra d nhimg
dién khac nhau dé tir 46 ¢6 thé biét duge vi tri nac khong dat
yéu ciu ma stia d6i lai.

Electronics Workbench
Window Help
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3. Cac ky hiéu linh kién
dién tu va ing dung

Ngay canh phai cia man hinh thigt k& Workbench for DOS
(EWBA va EWBD) 1a danh muc cac linh kién dién va dién wr
ding cho viée thi€t k& mach. Riéng 461 vai Workbeneh for Win
thi ¢ hang thd ba Ia thanh ky higu gém nhimg ky hicu bidu
tugng chinh cda cdc linh kién dién va dien t. Khi kich vao mot
trong nhimg biéu tugng nay, khung cira sé Passive nim bén trai
khung cia 6 thiét ké sé hién danh sdch edce linh kién khae nim
trong biéu wigng danh mue chinh nay.

=| Eleclranics Wurkbench e Sl Y O Y Y| [x]=
File Edit Circuit Window Hlelp
%@h@ SR [ P [y JEELreEsT _L__.] i
o s i all [ A VR w iy e B
'.I'='! Fassive Ti “Untilled
i T inn aén o o
1 = i " duge ehon thanh danh sach linh kign |
i = thanh cudn I
" khung liét k& linh kign bd sung cla |
s danh myc linh kién dugc chon
o
E
e
# i
oy +
s [1] T+

Man hinh danh muye link kisn Waorkbench for Win
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Vrong phan nay, vdi nhitng ky hiéu qud quen thude d6) voi
cde b nhu dién wrs. wo dign.., tde gid bo qua khong dé cap dén
m# chi gigi thiéu mdt s8 linh kién ¢6 cong dung cao cung véi mot
50 mach dien vwog dung miu dé cdc ban lam quen. Béng thei,
uhiing loal Iinh kién nay duge lide ké theo thit tu mau tu.

555 Timer (IC dinh thi 555)

.ENOEEEU.:C .- 555 timer 1a m§t IC thuong duge dung trong cac
_;E$ 'Erﬁ; mach dao dong da hai don, dao dong da hai kép
dres cown|l hodie cde mach dao dong khién dp (VCO -
Voltage Control Oscillator).

Vé ¢o ban, 1C 555 gém hai mach so pha, mét mach cdu chia

|

ap. mdt much dao déng flip-flop va& mdt mach transistor kich
dan. Diy la mét linh kién hai trang thai cé diu ra véi mue dién
hodc thdp hofic cao. Trang thdi ddu ra nay cé thé duge didu
khién béi nhing tin higu nhap va nhimg thanh phan tao thoi
hang duge rap bén ngoai IC.

Ung dung:

B5h-1.CA4

g
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Much dao déng da Lai ditng IC 555
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AC Current source

Dimg dé diéu chinh ecdc gid tri RMS cua dong xoay

AT . x . - .-
_|_°,‘_}'|,_ chiéu trong pham vi tu pA cho dén kA. Ngoki ra, cing
3 ' ¢6 thé ding 48 didu chinh tdn s& va goéc pha theo cong
thue: '

Vrms = Vpealk/1.414

AC Voltage source

et Ky hidu cia bg cdp ngudén AC c¢6 thé diéu chinh gid
o]  tri dién sp RMS trong gidi tit iV cho dén kV. Ngoai
"'-.h_"'..-" ra, ciing ¢é thé dung dé& diéu chinh tan s& va goc
pha theo cbng thifc:
Irms = Ipeak/1.414

l:]'ng dung
File Edit Circuit Window Help
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Adder (Mach e¢dng logic)

L
m I
[ N ]
' P

Mach coug logic ¢6 hal dang: cing
toan s& (Full-Adder) va ¢dng ban
50 (Half Adder). Ky higéu minh hoa
{a IC logic cong toan s, la su cdl
tién ciia mach céng bdn s6 dé
séng ta1 nhip bén ngoai co
thé duge gop chung trong viéc tinh

nhing
toan.

Ung dung
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Hinh trang trude la mét mach ¢ong ding ba IC logic dé cong
cde tin hiéu duge nhap tif mdy phat xung. Timg ngd ra ciia mach
duge nbi véi ede bg hién s§ déng thai cing duge ndi vdi cde béng
den nho. Khi duge kich hoat, mdy tao xung phdt ra nhing tin
hiéu bit d&€ vao timg mach cong. Cd mdi bén bit mot, mach cong
hién ra phép tinh céng timg con s& va dén nhap nhay.

Mach duge thiét k& véi Workbench for DOS/EWBD.

Analog to Digital Converter (ADC)

B e IC d&i tir tin hidu tuong tu sang tin hiéu sé
C:L (ADC) la mdt loai IC dic bitt dimg dé gidi
WLh = :

WREF+ O3

m# tin hi¢u. Tin hiéu nhap la mét dién 4dp
wWREF- Cud

I
FTTTTT 7T

=ce e thuée dang tuong tu thay déi vi tin hitu xudt
E E; la tin hiéu s6 thudc hé nhi phan. Mach déi A-
g0 C

B D dich nhimg tin higu dién :dqp thude loai
tuong ty ngay tai ngd nhap thanh hé co 56

f'l Electronics Warkbench Jria ol B e ML
Lile Edit Circuit Window Help -
I'::‘ E St—(:pped ELi‘.}
=T s E]
Hiifassive M T pcDACTCA !
o=
i -~ i
h I |
- |
i) | HJI
- ! !
&) I
v ! §
e ‘ !
o “

.Mr_;ch A-D duge thiét k€ véi Workbench for Win
Hinh trén minh hoa mét mach déi tin hiéu Ips analog sang
tin hiéu digital tuong duong véi 1ps, Su chuyén déi bdt diu i o

moi ldn tin hiéu nhéap vao ngd SOC & mue dién 4ap cao. Tai ngd
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vit, vhan O (Output Enable; ciing mang miic dién ap cac. Tan s3
isng hé tai ngd SOC khéng nén vuot quid 1MHz cho mdi lin
chuyén ddi trong 1ps. Va vi thé, tdn s§ mau cua mach ADC cing
khong vust qua khung tan s6 nay.

Trong mach nay, tin hiéu mau duge dp dung 4 tan s8 20Hz.
Viée ting hodc gidm tan s6 ¢ mdy phat xung cting nhu nhimg sy
tdc dong trén mat 46 dang séng cla mach ADC v cac xung hiéu
cin chiing s& tdc dong lén mach DAC.

By quan sat nhiing danh huéng clda mach, kich dup viwo
nhimg bidu tugng may do dé quan sat két qua.

Electranics Workbench
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Dung séng va tin hidun nhidp va xndt cila

maeh DAC

Mach trén dang tin hidu hinh Sine tif may phat sdng
(Funection Generator) dé& cung ¢dp cho mach. Ban cé thé thay doi
tin hieu nhap vdi dang séng hinh vudng hodc rang cua dé quan
sdt dang séug xuit trén mdy Oscillator va mdy Logic Analyser.
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Coéng AND

ANU gate truth table:
__WL& Néu tit ca tin hidu nhap § ‘ 1
mtic dién dp cao, tin hiéu & I B | ¥
xuit cing ¢ mue didgn dp o ] o | o
cao; nguoe lal s& la mde o | 1 | =«
dién dp thap. 1 | 0o | 0
1 1 | 1

Ung dung

Filu Edit Circuit Windou Help | 3081 ns I @ k: |~ w:l LLJ

,| “Hullineter an(,i-gate.l:a:iml Ci[ Parts [@

Seug v

[ — .y x
Bu cong tde A, B, C déu déng, den LED sdng, déng hé chi 5V

Trong mach nay, nhimg céng tde khién 4p duge ding dé
thay thé ba cong AND nhap.

Khi mach dugce kich hoat, ngudn chinh cung cip cho mach
qua ba cdng tic A, B, C d& vao ba cdng AND va lam den LED
chiy sdng (mfe logic 1) va déng hé chi 5VDC, Khi 4n mot trong
ba phim A, B, C (tuong ung vdi bat hoic déng cde cong tic A, B,
C), den LED s tdt (mic logic 0) va den LED t4t. Déng hé s& bdo
oV,

40



File. Edit Circuit Window Help -! g‘ FNea L]

=-l Hultimeter and-gate.cad Parts IE]'
e
i e.000 wv o
El:t'.'l-|m .. 1 @
SETTINGS =
- + i
w S [s\} @
dls TnT  Inputoh - | (—] |
g '__Q,/”_‘_‘_“‘“'E'o‘} i T - _
TEL Imput_8 | ' :
me=m Mo - | :
TE N i
- [£2  Inpur_C Lo e
S — S ;

Cong tdc A ho, den LED tdt, déng hé chi OV

BJT (Binpolar-Junction Transistor)

C
5 Transistor BJT c6 thé duge vi nhu {3 mét thidt bi
c6é van déng mé dua vae cuang do dong dign qua
né duge dung dé didu khién cde dong dién tid va

N E-

nhimg chite nang khuéch dai cing nhu chuyén

c mach. Chung 1a mdt thiét bi ¢d ba 16p va hai m&i
8 lién két: gde-phdt (B-E base-emmiter) va gdc-thu
{B-C base-collector).

Transistor BJT c¢6 hai loai: PNP va NPN. Chung
¢6 cute cip ngudn va hudng dong chdy bén trong
khdc nhau. Cdc ky tu dit tén cho cdc cuc tinh (duong hodc 4m)
cia linh kién dé tao nén tén goi cua transistor.

Céc transistor 6 cong sufit 1dn thutng ¢ vo bing sit (Ung
v8i cye C) va thudng duge bAt vao mét miéng nhém dé gidi nhiét.
Con nhing loai khdc ¢ kich thude nho hon. Hién nay, vdi ky
thuat tién tién, cdc transistor ¢6 kich thude rat nhé va tat ca
dugc ghép véi nhau tao thanh mdt mach tich hgp (1C).

PNP E+
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Mach tqo xung vubng ding trunsistor NPN

BDC-to-Seven-Segment Decoder

ECLi DEL
e
e GEl
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o g I:J -
JET BEL
JLi. GS=E
QRET rESh
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BDC  (Binary-Coded-Decimal)  to-Seven-
Segment Decoder 1a mét IC giai ma bay
doan d8i e 4 bit BCD nhap thanh mét gia
tri thap luc (hexa) va dua ra tin hiéu cda hé
thap lue ¢é mite dign cao tueng ung vdi tin
higdu BCD nhap.
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Hinh trén 1 mot mach gidi ma ding IC BDC @8i tin hiéu

nbép thanh tin hiéu thap luc & tao thanh mdt mach ddm tir 0

dén 99.

Buffer (Mach dém)

La mot mach céng khong
dao cd nhiém vu lam
tAng dém nhan ngudn
dong thap va dua ra
ngudn dong cac.

Buffer truth tahle:
L | ¥
o | ©
1 11
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4-bit Binary Counter

ETF CTR Mach dém 4-bit nhi phan ¢é hai ddu vao

4ot Ol v3 bén dau ra. Mach d&m la mét mgu;h
- El_:IL(h'.EE E — én ich trong vice 1dp cde mach chuyén
J=CLK — Beodn g p

=LK E o thanh ghi ding d& chuyén cde bit cao

ngay suon xung am khi duge kich. P& dém
duge nhitng xung dai, tin hidu dua vao
phai duge ndi vao ngé CLKA va ngd ra Qa
phai duge ndi vac ngé nhap CLKB. Mach dém duge phuc héi
bing cdch dua mat tin hidu thap vdo ngd RO1 hode RO2.

D Flip-Flop

Mach D Flip-TFlop 14 mach kich tai sutm duong cia
xung nhip. Mach git lai gia tri duge dua ra nhu la
—I» Q' nhimg tin hidu nhap cta né cho dén khi tin hiéu
nhap bi thay 43i.
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De mach duge kich hoat tur
tin hiéu xuug, mach chi chi dan
kii tin hidéu tai sudn xung duong
tang cau.

Cing ¢é mdt phién bdn D
Flip-Flop khdc mang tén la D

[ fip-flop truth table:

S0 0 n+ 1
1 4] {reset)
1 1 | 1 [set)

latch. Chéce nang cua hai leai D Flip-Flop nay hoat dong nhu
nhau, chi khdc la phién ban sau duge kich hoat ¢ sudn 4m.

Ung dung
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Decoded 7-segment Display

B§ gidi ma hi&n thi 7 doan nay that ra cling tuong
ty nhu man hinh tinh th€ 7 doan théng thudng
khdc, nhung d& s dung hon vi chi ¢6 bdn ngd nhap.
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Tung tin hi¢u s6 thap luc (G- 9 va A - F) dugc hién thi khi 4 bit
nhi phan tuong duong clia né duge kich nhéap.

I:Tng dung
: Electronics Workbench it T e Y Y |~]2
File Edit Circuit Window Help
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Cit mdi 4 bit xung duge phdt tt mdy phat xung tr uyén vao
mach, b6 hi€n thi 7 doan hién ra mdt co s6 thap luc.

3-t0-8 Decoder

== DEC o . . . ia . .
._',Ilj [, Mach gidi ma mét trong 8 tin hiéu vao khi duge
[ 52 E phat hién bdi ba cdng khién nhap A, B, C va
d3=a S53F haingd nhap G1 va G2. Néu céng G1 nhan tin
EjﬁE 2% B hiéu cao va G2 nhan tin hiéy thap thi tin hidu
7P ra tugng Ung vdi tin hiéu théap phan tuong

duong cla hé nhi phan sé duge kéo xudng thap
va ngudc lai.
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Cu mdi 1an may phdt xung phat di 4 bit nhi phan, cdc mach
dao duge kich hoat va 1am cho den bio chdy sdng theo thir ty.

8-to-1 Demultiplexer

1S DEMLDT IC hoan diéu c6 bon ngd vao va tam ngo ra.
0 i Ngd vao thdp tai chan D duge din dén mit
d= é .—j trong tdm ngd ra nhu dé duge xdc lap bai
—c 2P bangdvao A, B, C. Con nhimg ngd ra khac
N E E 3' déu duge duy tri ¢ myc digén cao. N&u ngo
5 :J' EN (Enable) nhan mdc dign cao, cd tdm

" ¥ ngéradédu duy tri ¢ mifc dién cao.

Diae

Diac la mot linh kién chuyén mach hai hudng
phyu thude. N6 hoat doéng gidng nhu hai diode
Shockley médc song song nhau. Diac giéi han
dong chay qua né & ci hai hudng cho dén khi
dong tai vugt quéd qud dién dp kich cta né. Khi
dién dp vugt qud ngudng dién ap kich, diac tai
dong theo hudng cta dién 4p.

I:Tng dung

Mach iing dung & trang sau dung diac va triac dé diéu khién
dién dp xoay chiéu qua céng t4c chuyén mach. Bién tré¢ P thay
d6i dién 4p xuit hién qua diac dé kich tit hedc md gée khién cia
triac. Cd méi l4n gép mot xung kich, dén béo sé chdy sdng. Tri
s8 eda bign tré VR cang tang, thoi gian sé chép sdng nhanh, 4nh
sang cua dén cang mo di va nguge lai.
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Digital-to-Analog Converter

EE
D

I
J
+

HI e}

(1

|
1

™,

ngd tha nhat.

Ij'ng dung

Mach DAC ¢é chic niing chuyén

déi tin

hiéu digital thanh tin hi¢u

analog tugng duong. Mach eé tém
ngd nhap tin hiéu sd va hai ngo
nhdp didn 4p so sdnh d&€ xdc lap
dong déi chidu. Mach DAC sé kich
hoat khi cudng do ddng dién tai ngd ra cd ciung ty 1& bién do véi
hiéu digital nhap. Tin hiéu ngd ra thd hai cing 13 k&t qua cia

Mach minh hoa duéi day ding IC A-te-D Converter dé déi
tin hidu analog nhédp thanh tin higu digital xudt. Sau d6, mach
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dung IC D-to-A Converter d€ d8i tin higu digital vé lai tin hidu
analog.
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Khi duge kich hoat, den sé nhdp nhdy theo nhip xung déng
hé va o dén mdi dinh suon duong cia tin hig¢u, chuéng reo mot

l1an.

Diode

ﬁng dung

File Edit Circuit Window Help Steady State
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Mach minh hoa kiém tra dong ddn ciia diode
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Encoder

=—= EHNC Chi gidi ma mdt trong nhing tin hiéu nhap
0 ~ cao nhdt. Mach gidi ma tdm tin hiéu nhap
:é EUI [ thanh tin hiéu thudc hé co sd 8. Moi tin hiéu
::51_ % - nhap, ‘xué{t va so sanh déu hoat déong & muc
4= i [~ do thap.
. ) Y=
<7
Flip-Flop
4R Q9+ 3
1s o Mach Flip-Flop 1a nhitng bd nhé dién td, c6
5l kha ning chia cdc gid tri 1 hodc 0 cho dén
= | khi ching duge khai phue.
=e Nhiing mach co ban caa Flip-Flip dugc
mal ~ goi la RS flip-flop, 12 mdt su cai tién cla
o ot nhimg mach dién ti ci, duge goi la maach
= dao déng da héi hai trang thdi. Nhimmg céng
1eer NAND va céng NOR cing duge diung dé tao
+oT thanh cdc mach Flip-Flop.
Y Trong danh muc ¢6 5 mach Flip-Flop la
RS flip-flop, D flip-flop, D flip-flop hoat déng

v6i gid tri thdp cung tin hiéu nhap khéng
déng b, JK flip-flop hoat dong véi gid tri cao
cung tin hiéu nhap khéng déng bg, JK flip-
flop hoat dong vdi gid tri thdp cung tin hiéu
nhéap khong déng bd,

ES

JCLR oA

=R QB

=] QCH

—HE QD i
—Cc CLK <

-0 SiF-

-SL S0
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Mach dién chép ding D flip-flop

Full-wave Bridge Rectifier

Mach cdu ndn duge tao thanh bén diode vdi
o "A timg d6i néi ti€p nhau va sau dé hai ddi néi
H "' ti€p nay miic song song nhau dé ndn AC
., -, = thanh ngubn DC toan séng. Diém ndi ti€p
-ﬁi .ﬁ"' giita hai diede 12 diém nhan ngudn AC; gita
Y hai diém duong mic song song la diu ra cia
dién 4p duong va giita hai diém am mic song
song 1a diu ra cua dién dp Am.
Dién dp DC tai ddu ra trung binh vao khoang:
VDC = 0,636 * (Vp - 1,4)
vGi Vp JA gid tri dinh eda séng hig¢u nguén AC.
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Hinh minh hoa hai mach cdu ndn véi mach thit hai cuén so cdp khéng
néi mass va dang séng
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Nhitng mach cdng Logic

E T e Q/ h{}:ﬁng fl:achlcéngn logic la nhiing l:lilh kiéj}
o o oo D diéu khién dién ta s8. Dang don gidn nhat
- Gates clla mach ¢dng 1a chuyén trang thédi. Mach
cho qua tin hiéu khi duge déng va chén tin
hidu khi mé. Nhitng céng duge dung dé thye
hién céc chic nang logic sau: AND, OR,

s
.[),;.. NOR, NOT, NAND, XNOR, Buffer, Tristate
e

Buffer.
i Chifc ning cda cdc cong dién ti don
gian chi 1am nhi¢m vy chuyén trang thai
X Tuy nhién, cde cdng dién ti c6 tdng trd
;D_ nhap cao vi téng trd xudt thdp. Chung ¢6
HD. thé din mot s§ cdng nhip khdc va cé thé
~ chuyén trang thai theo mot tde d dién tit
‘I}_ (cdng hudng th¥i hing nhanh). Chung co
'D' thé duge ding cdc nhu cdu quyét dinh cd
tinh chéat logic.

T nhidu nam trude day, cde mach cdng duge tao thanh tu
nhitng transistor ba cue (TTL logic) va thudng bi mat cong suft
rit nhidu. Sau nay, vdi ky thuat dién t, cdc mach cdng thudng
ding nhimg linh ki&n ¢6 chdt tit tinh nhu CMOS dé tranh hién
tugng bi suy hao cong suit. Cac mach tich hgp (IC) c6 thé chua

rat nhiéu cong.

File Edit Circuit Window Help | Bewst | [
% and.cdd

g

Mgch cong AND dige thiét k& voi Workbencl for DOS EWEBA...
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Mach chuéng bde ditng hai c6ng NAND tin hitu s6 d& lam sdang
ode dén LED va kich Relay. Tin higu “thdp” tai ddu ra ¢ céng L3 diuage
ding dF SINK cuing dé dong dign cao ciq den LED bhi dge din.
Chudng bio va den LED sdng ngay suon am ciia xung.
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1C (Intergrated Circuit)

IC la mdt mach- tich hgp chia rat nhiéu linh kién rdi bén trong
hinh thanh mét khéi ¢é rat nhiéu chan. Cdc IC c6 ba leoai, 1
hang chan, hai hang chian va bén hang chan. Ngoai ra, cling con
cé loai IC vé sit tron v6i cae chan chay theo hinh tron.

Dé ¢6 thé chon va st dung cdce loai IC trong Workbench, kich
biéu tugng IC tén thanh linh kién (Workbench for Win} d€ hién
danh muc IC trong khung cita s8 Passive. Kich va kéo bidu tugng
IC vac khung clra sé thiét ké& (dp dung cd hai méi trugng DOS va
Win), sau dé kich dip vao bidu tuong IC d€ hién danh sdch lidt
ké tén cua chung loai IC dé.

=| Electranics Warkbench sttt SR Y I HRA
_I__:__i_!_:: Edit Circuil MWindow Help

N [y G P s [l [ L]

Uniilled i

.
i

-:.l Tdxx Series

N
7400 [4 2-In NAND)

7402 (4 2-In NOR)

7404 {6 INVERTER])
7405 (6 INVERTER)
7406 (6 INVERTER R/D)
7407 |G Buife: B/D) +

Cancel

+ L1 I

Kich bidu tugng IC trén thanh linh kién va kich dip vio IC da
kéo vao trang thiét dé chon logi IC mubn st dung.
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Ung dung

File Edit Circuit Window Help
7442.cdd o

T

74L542

- Word Generator

° 10101 101010101 T S LR
1 O1100f010011001 1 cL[nnl onbls‘vzl :
2 00011 0001111 I_"'-""]L

3 [coooog [ETENY) [STEP]IBURSTI[CYI:LEI
- A e T TV T TP
. D N raTas :
7 [cooooofoo0060000 :IIN‘IERNGL],_E_IHTEI!NBLL
ddbdddddd HEE T

llll....]-lT

i ] 1L e
Mach dén chay ding IC74L842

File Edit Circuit Window Help

BEE  Oad

2wl X! #eﬂ!"b—(_&— 'tn-EE,;?

[ osim [0

=] Hybrid 555-1.CA4

+
i | F eou sv

1 0.01wF =
f ame —

L

= 01wF
— —

Mach dao déng ditng IC 555...
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— Osuillisps

_zoon! GROUHD

1 O ,%\J _1Z4E Bés: TRIGGEFR
o - cpoc M W
- - ey 5
_ LY. LT, | xros[aw I Leve e 4

iR e Ace] BIOER S RIEAT

CHANHEL A g CHarHEIL 2

[ v ‘E:ewc'" E I
v ene lann T TR ET

...va dang séng.

J FET (Junction Field-Effect Transistor)

File Edit Circuit
ST
L ﬁ;-t:.' J FET la mdt trong cdc loai transistor
= FET trudng khién dp duge dung dé giam hiéu
i Uing tu trudng dién td d€ didu khién
cubng dd. Dong qua J FET dugc diéu
-1[: khién béi chinh céng dién dp cGa né.
JE "l Nguén dién 4p cang tré nén am, cudng do
dong dién cang nho.
JE J FET dugc ché tao bang mdt loai
JEI'. ban ddn N hodic P duge goi la kénh. Hai
ddu cia kénh duge goi la cuc ngudn
jE (Source) va cuc phat (Drain). Déi véi loai
JE; J FET kénh N, cuc cdng (Gate) 1a mot
o chat ban dén loai P; va loai J FET kénh
J:il i P, cuc cdng l1a chat ban dén loai N.
I
=
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Ung dung

Sl oy I oo
o o = AR P < e b
BOOTSTRA.CA4
+h
Rk
I
 —
e t
2 1002 T-w‘: lr-
10pF ¥ 100k ! i
I I § =
li 1 o i
¥ g |
LY :
. b= 4 .
[ECTTR TN YT ' ”
- 1 o
100 . )
g. TR ;
L |
sl ope "~
1 '
Zoun GROURD ]T
TIHE BRSE TRIGAER +
0 F0ms o o fosE T . st
| % pos [0o0 % wevel [son T
Bk RSB BB CXT
| CHANHEL # CHANNEL 8
[ vite [ BT =

Mach Bootstrap ditng J MOSFET vi dang song

Ol )T S I

] 179.75 ns

EF e 7F 05 00 D A DYl & .
T
=] FET 4 CHOP.CAA
+q A [l
<I-_1‘ i i
1 AR, . P
1  —— - (A & a
JE L) enonzooes I
—H- 3
I Gow
o Zq £ 50w
1
Jic -
:] g
=l
= Dscilloscope = Function Generator
zoom GROUM S e UM
% POS (D00 3 LEwver fa] PUTY EYCLE =0 _E L
YT BB : n f amPezTuse [ BT 14
CHAMHEL A cpanne] orscer fo 5|
(2o [ vitw N cam "
¥ Fo§ (040 E v POS IC
ac 9 s . RC @
- |

Mach edt tin higu hinh Sine ding J FET va dang song.
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JK Flip-Flop

I

|

J L

-i.-: |:| -

JK Flip-Flop duge kich tai sudn dm cia xung nhip.
Nhitng dong xéa va phuc hdi cia nd cé thé duge
dang d& ghi chéng lén JK va xung nhip.

1

JK fiip-flop truth table:
Preset | Clear | J K |
Cieck | Q Q°

1 i 1 | X X
¥ ! 1 1 (unstable)

1 | 1} I X x |
¥ | 1 0

0 | 1 | X X |
4 | b 1

a 1 i} 0 0 i
- | - - {no change}

0 | 0 { o 1 |
- ] 0 1

1] | 0 | ¥ 0 |
- | 1 0

() Foo |1 1 |
- | - - (changas to
opposite)

Viéc diing cac xung dong hé 1a dé dieu-
khién nhitng sy thay déi trang thai
hoat ddng ddng bd ciia mach véi nhing
phén cdn lai cha mach dién. Diéu nay
trdnh duge didu kign khdc biét ¢ thé
xay ra vdi mach RS Flip Flop.

Word Ganerator

Ll

1
x
»
4+
¥
-
Ed

ML TIEH @0 YUY

coitgonsfoosicons] .
asvonacBooeuooac’ e FarI[LONE
coocdoemeovonoce] [ ][eursT][C¥CcLE]
coooocoflvoetousn] T T T J
socpeoaffoconcaco ..
H Fllxj
Soccosclescoones] JTREGHER il
GOCODOOEEeUOO000 EIIHTERH&L EXTERNQLI: |

ddddoddd mER v

Mach dén chop dang JK Flip-Flop
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Monostable Multibrator

M:'N:"E-TB Mach tao xung v6i mét thdi hdng c¢d dinh
ET.J"CT ok tuong Ung véi sudn kich cla xung nhap. Po
='ﬁ:|. W dai cha xung duge digu khién bdi mdt mach
= = thii hing duge néi véi mach dao dong da
hai. Mach ¢é nam ngd nhép va hai ngd xuit.

I'HIII

Ung dung

_L Electronice Workbench W{’?‘ o [
File Edit Clrewit ﬂlndw Help

@W-- T
P RIS Dl O

«[ Passlve ' FREQCNTR.CA4
*

+*

+l

Yk @2l = @O

@@@@@@@@m@

Mgch dém tdn ding mgch deo déng da hai mét trang théi va deng
séng
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MOSFET
(Metal-Oxide-Semiconductor FET)

Trong nguyén ly ciu tao, phin 16p dudi cGa MOSFET
thudbng duge ndi vdi cde 4m, va day cing la cuc
nguén. D81 v6i nhitng loai MOSFET ba cue, phéin l6p
duéi duge ndi véi ngubn cung cdp. Vdi MOSFET loai
N, ky hiédu cia cuc ngudn 1a mii tén hudng ndi, con
v&i loai P, ky hidu cuc ngudn 12 min tén hudng ngoai.

C4 hai loai MOSFET déu c¢6 chitc nang hoat
doéng nhu nhau ngoai trir chn cip ngudn nguge cuc
tinh nhau.

MOSFET c¢6 hai loai; Depletion MOSFET va
Enhancement MOSFET.

Depletion MOSFET: Cing nhu JFET, loai
MOSFET nay ciing c6 hai loai, kénh N va kénh P.
Day la mét 16p ban din mong duge dat giira hai cue
ngudn (Source) va phdt (Drain). Céc dién td tu do
chay tir cve ngudn dén cuc phat déu phdi qua lép ban
din moéng nay.

Cuc céng (Gate) cia MOSFET duge cach ly v4i kénh
bing mét 1dp silicon dioxide (Si0;) mdng, nén dong
cuc cdng chay qua khéng ddang ké trong qud trinh
kich hoat. Vdi MOSFET loai N, ngudn cuc cong cang
am, dign t& tai cyc cOng déu bi tidu tdn hét va vi thé

dong cye phat giam va nguge lai.
Nhimg linh kién Depletion MOSFET thuong duge ding trong
cde mach VCO.

Enhancement MOSFET Loai MOSFET nay khéng c¢6 kénh vat
Iy gitia cuc ngudn va cuc phdt khéng nhu Depletion MOSFET. Cu
thé, 16p dudi clia né chi ding thuin tiy chat ban din silicon

dioxide.
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Loai MOSFET nay chi heat dong véi eéng/mgudn duong. Pién ap
cong/ngudn dudng vugt qua ngudng téi thidu (Vto) tao nén mot su
ddao nguge dong chay trong ving dudi nfim canh ldp Si0O.. Hién
tugng nay duge cai tién bing cdch tang dién 4p duong & cuc
cdngMmgudn.

Nhing loai MOSFET nay thudng duge ding trong cdc mach
digital va cdc mach LSI.

Ung dung
File Edit Civcuft Uindou Help e [LT1]
selfbs.cal W arts
X
- . *:9

Function Generataor

=

Eai==a | B L En Sl §

FREQVEncY (" "HI¥Rz T
#of pury cvere B2 MY
AnPLITUDE [568 T
GFFSET

- con +*

LA

) LEvel [ e se 9

,"_'“\ i % PoOs
——1: [¥,T[RrA

AR

TTEHANNEL A

CHARKEL 8

)
- Uscilloscope ,,t:
. GROUND @ ‘t:
. _TIME BASE © TRIAGGER
. [E.zersratv P eooaE - JE;

H =

€28 ny/6lv Tz v bi»
i v _POS{ @ 68 v Pos | 8 2@
Coimc)egoc]) & [acfefocy - |

| < IE ~]
Muceh ty kich dung MOSFET Lénh P vi dung séng
1-0f-8 Multiplexer 1-8 ML
g
Mach chon dir 118u ¢6 12 ngd nhép va 2 ngd xudt. dca ck
. o s 3 T N - b= Gp
Céc ngd nhap gom 8 dudng nhap di liéu, ba dudng = #E
khién tin hidu va 1 dutng so sanh. Mach chon lay @2
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mét trong 8 dudng nhap du lidu va dua tin hidu ra ngay chan Y.
Ba dudmg khién tin hiéu C, B va A s& tim ra mot trong nhing
duong nhap nao la dudng xuat tai chin Y. Tin hiéu ¢ dudng so
sanh phai ¢é gid tri thap dé€ c¢é so sanh véi ngo ra. Ngd ra thu
hai, W giif tin hiéu b8 khuy&t cha ngé ra Y.

Ung dung
File Edit Circuit Window Help - ||
multipx1.cd EI:' Parts |0
L
N B
- D
v D" 1
] vl
% O ¥
=~
G
= -
=
=1 Word Genevator i
h e loresoipicacioioa 1
s1 2 1 DonnaoExoollooxl ltLEﬁR”LDﬁDISﬁUE]
% [a B Soune r——
Sl? » [cocovcfosdtcuonn| [STEF|{BURST][CHILE] }
[_I - 4|ii1100fcoocoanog - K
e * [coooiifliocacoasne
il + [epectaffeiiiioeen TRIGGER l:
£z 7 lodecoefjocoodi Ly [Il"ERNﬂLIEKTEPHHLr
] Fd " ik
beododdds Em T
¥ ] o | o

Tay vae tin higu tgo ddu vao I ma tin higu ra thay déi

Multiplier

Y Mach Multiplier nhan dé1 hai dién dp nhap
u " d& c6 nguon dién dp diu ra theo cong thaie:

— }{ e Vout = K * Vx * Vy

véi K 1a mdt hiing s8 dugc xde dinh trong
khung thoai Value,
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ﬂ'ng dung

Eleclronics Workbench

et I (]2

=]
File Edit Circoit Window Help
e El -keeg 8550 [ Stopped oL
5w S BN & DWEC
={ Passive AM-MOD.CA4
+ £ (A IS
= H
{D | 1Ok
| ! "
'C.‘T,\ I 10k -
It | >
@) 15 % 1
¥R z )E
'“‘ () 2/ vt 2 0Gnz
,T%VE? 2 = g sy A1 kM2 00 eg
¥ 1 i
& o T B

Much diéu bien AM vdi mach nhdn dp...

bién ap DC c6 cung bién 4§ dinh cia dién ap tdl. Dang sdng
diéu bién hién trén mgy hién séng duge hinh thanh béi Ac/Am
vdi Ac 1a bién d8 clla séng tai va Am la bién 4% cia séng didu

bién.

< Osciloscape
zoon GROUND
TINE BASE TRIGGER
0. 20ms! cher Bl ccce # »
x P05 000 P vever [ooo
e oacE BNESY Al B ExT
CHAHHEL # CHANMEL 8
2 DR a0 wiow <
¥ POS | 200 ¥ P08 [020
ac » B3 ac o

G6

..ba dang séng



Mach cong NAND

- Pay 1a mach ddo cua
- cong AND. Né&u mot
- trong nhiéu cdng nhap

mang gid tri thap, ddu ra
sé c6 gia tri cao. Néu tat ca cong nhéap

NAND gate truth table:
A ol | Y
o | o | 1
g2 Jusg | 3
Yiod el e R
it 10

déu mang gia tri cao, dau ra sé c6 gia tri thap.

Ung dung
File Edit Circuit Window Help

_1,
i
b
zf)

"1
o]
n

riplecnt.cd3

[=]

e

=

-

@
IE|=

Mr1 nr2

FOEEIEI @0 YOTYYO

L 1

~ S

Word Lenerator

L]

000000000000 000 A
{go00C00000000D00 IcL:‘RI{LDﬁDls”u 0

000BODO0000000
|Zccoscocacccscoo| [STEP][BURST][CYY
|[Ecccocooooacoooc e

EQOGOOQDQOODOODO

EOOOOODDDOODOODD TRIGGER .
Hooco00000000000 IIlTERNnL|[><1ER1~

65365565 EE

MR MR W N e @

6663680 bunm

Mach dén chép ding JK flip-flop va eéng NAND ciing dang séng
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Mach cong NOR NOR gate truh table: |
— . ] \ ; : Q I
= *._ La mach dic eqa céng OR. A v B *l
_J' J_,.L'- Néu tit ecd cdng nhap déu g 1 L
== mang gid tri thap, tin hiéu tai 1 % |[ g

ddu ra s& mang gid tri cao va nguge lai, 1 i1 1 0

['J'ng dung

= . Electronics YWorkhench Lt R Y TN

File Edit Circuit Window Help

o I e g =k 200 °s ET

B s Tr B &

=] Gates ||| COMEXP.CA4
U l i a
- o oL ]
P> " e
D e
o )
SR oK : E #ap
Z e : 100n 03 g out
?‘E} : 1009 D2 i ¥ 14 -
'.:}“-._ R i L a7 -
-‘{ COAE_IN e COMP_OUT Exf_in| T0R3 'y

RE
ooz D9
bl
Ll Ha
1k

0
Oscilloscope | i Y
260N, GROUND :

I =41 |rnH.u [l ]
-
l

cE

CTIME BASE TRIGGER
EDGE

: 000 [ LEVEL 000 5§]
R { ) A n B ERT

: i N CHANNEL & CHAHDNEL &

. : . . s woiv b [ 1 viDe ﬁ

. o T——H T T x

Mych nén va gidi nén ding Op-Amp vii cong NOR d& ddo iin hidu

Mach c6ng NOT

O N&u tin higu nhap ¢6 mife dién cao, tin hidu dau
ra s& mang muic dién thdp va nguge lai.
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lr.l"T fate truth tﬁblﬁf} Maeh thuong duge dung dé thiét lap
{ cac mach iogic phuc tap hon va thuong
i | ¥ dimg trude mot mach cdng logic dé tao
__E""l'__z__ hi¢n tugng nghich ddo. Thi du, ding
i | 0 trudce céng AND dé thanh cdng NAND;
ding irude céng OR d€ thanh cdng
NOR...

Ung dung (1)

=| Electranics Workhench Lisghe TGl -l

File Edil  Circuit Window lielp

‘ IR 1§ G G2/ 500 —=
] | i Y
. ; o . . o ;
ot y y
Jon

0scilioscope

ZO00M GROUND

YIME ERSE TRIGGER
0 B0/ E gvce ®x

r] 1 |“1 m 1] % pos [oon P vever [mo0 H
ol / - i DS A B ENT

# B RSB
CHANNEL m CHAHHEL B
[ =1 [ 5 wipes
v POS [000 ¥ FOS [ Q00 k;j
AC @ i3 ac o 33

Mach dao déng tac xung vudéng dung hai cang NOT lam chép den
va phit ra ting hi ¢ loa ngay mbi sudn xung duong .



2)

File Edit Ciccuit Window Help

(3}
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shittreg.odd

=] Word Generator
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Mach dén chay dang D flip flop va cdng NOT cing dang 5014,

File Edit Circuit Window Halp | Step e
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Mach den ehop ditng cdc cong AND, NOR vi NOT hét hop



Céng OR

OR gate truth table: 1

_.TI_.—-"-. Né&u mdt trong cdc cong i I B | ¥ 1

! - nhap ¢6 mic dién cao, tin -

vl -~ hidu dau ra sé ¢6 muc dién g | 2 l U t

- e 1

cao. Né&u tdt. cd cdc cdng 1 il o 1 1

nhap e6 mdc dién thap, tin higu diu ra i ] 1 ] 1 l
sé ¢6 muc dién thap.

Ung dung
file Edit Circiuit Window Help Cycle = AT [T
: synccnt T« - I@“ Parts Ij

mEl R TELICRAVISR gvavIE

- ¥ord Genevator

TN : FE

crocoaoooofgarooel ECLE&R]]LO!ID]S&UE'

scooeesoucfoogoen

ZooowcnocaBoeoon] [STEP)[BURSTJ[CYCLE
GGGOOOUOOOEOODOQ .
R EEEEE]

steaeocooogaeaco| TRIGGER
soooocooacfaeona |INTERHFIL1EKTERHHL]

dbddéeddd mm 7

M A Ewm-

| ] S

—

I

Mach den chay dung JK flip-flop va cde céng OR
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_ Mach OpAmp (Operation Amplifier) ¢6 lgi
1"._1‘}' sudt d'ién ép va tdng trd nhlép rdt cao, trong
khi tong trd ngé ra lai thip va bang théng
— rit 16n. Chan “+” 1a ngd khong dao, cbn chan
1= “* thi lai dao.
. Trong thu vién link kién OpAmp cé liét ké
o haj loai OpAmp: leai ba cye va loai 5 cuc. Loai
= OpAmp ba eyc xit 1y tin hidu nhanh han,
- nhung do duge ché tao khéng mdy phitc tap,
cho nén loai nay khoéng mang nhiéu dic tinh
cua mét linh kién OpAnip, thi du nhu dic tinh héi tiép Am trong
mach dién chang han. Loai 5 cuc ¢é hai cuc b8 khuyst (nhu 1a euc
cdp ngudn Am va dugng) nim déi nghich nhau va thee mé hinh
cua Boyle-Cohn-Pedersen. Nhing loai nay c6 dac tinh la han ché
dong va uguén ¢ dédu ra.

U‘ng dung (1)
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Oscilloscoye T
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0. 50w s gnr EDGE N
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[10 wow E [REEZ %
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Mach lhuéeh dat ém tdn diing hai OpAmp ba cie va dang séng



(2)
Fite Edit Qircuil Window Help
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GFFSET 22 5
= oM + A
(& S & e L
1 e
- 1
% Toe !
: =
_{; 2 )
h
>
1+\Q}
af Bode =] Oscittpscaps
-
i P l I Zuoh GRO
i FINE EnSE TRI

L Brh AsE | oo

CHENKEL A LHAN
A BipeiCw B Cowio
¥ POS (000 P ¥ Pus
e pe s Y

Mach loc bang théng ding OpAmp ba cuc c¢6 tadn s& cdt 10Khz.
Mach cho qua nhitng tin hiéu ndm trén tdn s8 cit va suy hao
nhitng tin hidu nim dudi tdn sd cit.
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Much Andio Distribution Amplifier diing ba OpAmp ba cite...
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Héi tiep duong chay qua mach phan ép lam ddn mach Schmitt Trigger
khi tin higw nhip vigt qud ngiiang, tao thanh séng vusng.
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(3)
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Much dén chay ding cdc OpAmp ba cie va dang séng
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(6)

File Edit  Circuit Windew Help
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Mach Div m’er Amphmde Variable ditng OpAmp 741 vé dang soug

ASCII Output Table

11111111

=

Thanh phin nay cho phép ban luu nhitng mach dién
tir da thiét ké nhu mét t4p tin thudéc dang ma ASCIL
Dé thuc hién, kich dip vao biéu tugng d& hién khung
thoai va tir day c6 thé dat tén t4p tin binh thudng.

£ w3 By DOBEC

THPFILT.CA4
‘=‘L Select cutpui flle 3J
e z )
[Theam ] ewwawne ]
9 B :
P wewhi
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M bock
[ madelx
" 31 aamples
Save File as Type: Drves " hd
(ewony T3] [&e_ D %
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Probe

Tucng ty nhu den LED, nhung c6 diéu khic biét la
Q khéng cin dién tre dém han dong hodc ndi mass ma
phai qua modt mach riéng dé c¢dp tin higu cho chung.
Loai dén bso nay sé& phat sang khi nhan duge mue dién
cao, hodc 1.
N&i den bdo nay vao diém bat ky trong mach digital dé kiém ira
nhimng gid tri thdp va cao. Ban e6 thé ding loai dén bdo nay dé
thé hién nhimg chic ning cla cac bd dém hoiic cdc mach dién
tuong tu.

File Edit Circuit Window Help Cycle [ ] -W‘ EL

[ doounter. cd'l rr'= Par fs hDJ
I
.
! >
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i
e L 2
= = &
e
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% [coovoooufetiooos
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Maeh dén chay ding Probe thuay eho dén LED
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Pull-up resistor

4+ % La mot loai dign trd ¢ mot ddu néi véi dién dp ngudn
Vee. Dau con lai duge nédi vai mach logic dé cin thist
lam tang gid tri dién 4p 18n gan vdi dién 4dp nguén
Vee.

o ll' ( ] | Il.ll_+

RS Flip-Flop

—R Q@ RS flip-flop ¢6 mot diéu [RS fip-flap truth table
kién hoat déng khéng 5 & | o o

~—S Q}— xdc dinh, véi khi ¢ ¢d |77 (10 change}
hai dau vao mang gig | ¢ 1} | 01 _
tri 1 s& 1a cho ¢d hai | 1 ! 1 » = (undefined)

dau ra mang gia tri 0.
Diéu kién khong xdc dinh nay phai duge loai trir. Nhitng mach
dién ¢6 mach hoi tiép sé dan dén hién tugng ritot dubi va lam
cho tin hiéu diu ra khéng thé nao xdc dinh duge.
Mach RS flip-flop thung dugc ding trong cic mach bso dong.

File Edit Gircuit Window Help | Burst | [
Se‘ﬁac:ﬁ

F 1 3bsvnch

g;': rdse detece

EEICRRivisidvivie

Macl tao xung vuéng ditng RS fip-flop. .
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.. va dgng song minh hoa

Relay tir trudng 1a mdt cuon day c6 gid tri cam khang

1 da duge chon trude (Le tinh bing henrry) ¢ 1am déng

I hodic nha mach khi cé6 dong chay qua né (Ion tinh
bang Amper).

- Tigp diém vén duy tri déng mach cho dén khi cubng
—i—l._ dj dong dién qua né giam dén ngudng {Ihd tinh bang
- Ampere) thi r& le nha mach va trd vé vi txi ban dau.

1 e X B A OB

=] Passive DIG_ANA.CA4
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=
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=l Ostillgscepe = Functios Genegalor
200m ool TS = §
!_i =L '. ! r‘I —I_t TIHE BAREE TR) -
ELGE rnsuu:ncv [ _HEH
L xeos 5B ceved tury core BB

“j“ B A W) ppecrrove BRIV
HAHNEL A HA _\
[z woie E [z OFFSET BB

¥ POS | 000 ¥ FOD3% = con
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|| ac o Bl O ® - i

Much chuéng bio ding Relay kich loat

79



File Edit Circuit Window Relp f Steady State Iﬂw--

| relay.cal Parts
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]
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Mych dén chdp ding relay

Resistor Package

Gom ¢6 rat nhidu dign tré ndm bén trong ndt khoi
va chi dua ra nhitng chan nhu IC. Loai dién trd
kh&i nay c6 rdt nhiéu loai tir loai hai chan cho d&n
nhiéu chan véi nhimg dién trg bén trong dude mic
ndi ti€p, song song, dang cdu, hinh Pi, hinh T... d&
tao thanh mét mach phdi hgp trg khdng,

W

1l it

Illlll

Silicon Control Rectifier (SCR)

La mét linh kién khién dong mot chidu, tuong tu
nhu Shockey diode. Syt khsc biét 1a SCR c6 thém
mot cyc thit ba goi 1a cuc efng dé€ nhan xung kich.
SCR chi kich hoat khi dién dp phén cue thudn
vugt qua ngu'ang cdt cia SCR hoiic ¢6 xung duong
kich vao cyc cdng.
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File Edit Ciccuit Window Help L)}
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scr-1.ca3 Iui Parts F
% =] _Function Benerator | =
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=] Oscilloscope =
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[E eenssdiv_ I8 evce [FI[E] - *"
% pos [0 ea I Lever [0 o0
7| [t/ esajase] [AuTofaje EXT] {:
. _CHANMEL A CHANHEL B : 'F:
| B
o = .

Mach twong ty nhu mach SCR, ngogi trit dign dp cic cong phdi duge
duy tri trén 2VDC. Géc kich cé thé duge dn dinh bing cdach thay déi ty
lé phdan dp theo cong thite:
R1/R2 = {Vin/Vg) * Sin(alpha)] - 1
- voi Vin la gid tri dinh ciia dién dp dua vao SCR.
Vg dién dp kich céng
Alpha la géc kich dige tinh bding dé.
R1, R2 la cdc dign tré phén dp.

Seven-segment Display
a
Chic nang cia bd hién thi 7 |f | g | b
doan dung dé€ chi trang th4i -
Pty ciia n6 khi mach duge kich |® | e
hoat. Biy cuc nay diéu khién d
cdc doan tir a dén g.

Khi muc dién tai mdt doan mang gid tri cao (1), thi doan tuong
ung d6 phat sang.
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Ung dung (1)
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Mach cong ding ba bé hién thi dé trinh bay két quad
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Mach dém dung hai thanh ghi bay doan dé hién thi
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Shift Register
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Mach thugng duge nér vdi cde mach flip-
flop dé chia dir 1iéu. Mach gém co 10 ngé
vao va 4 ngd ra. Mach ¢é6 kha nang git di
liéu vdi nhimg ché& d§: néi tiép nhép, ndi
tiép xuat, song song nhap, song song xXuit,
dich trai va dich phéi,

D61 véi cde tin hidu xung, mach giir lai dir

liéu khi duge cde chin khién S0 va S1 phat hien.

Shokley diode

Ca

ng tugng wi nhu cdc diode theo tiéu chudn khac.

Tuy nhién, loai diede nay van duy tri ¢ trang thai
tat (hodc trong vang chin thuan) ngay cd khi duge
phédn cue thuin. Diode Shockley cho phép cuing

do

dong dién chay theo mét chiéu nhat dinh khi

dién ap phan cuc thuan vugt qud dién 4p ngit,
con duge got la dién dp hodn chuvén.

La nhitng thanh phén ding dé déng/mé mach
hoic biing tay hodc bing mach dién t&. Cé bon
loai trong danh muc céng tic: cong téc déng md
mach theo binh thuong, cong tic khién dp, cong
tdc khi€n dong va céng tdc tri hodn thdi hing
(time-delay). Relay ciing c6 thé goi 14 cong tic.
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Ung dung (1)
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Mach nhae ditng edng tde tri hoan thoi hing Khi kiel céng tde kich
hoat, mach phdt ra tiéng nhac.
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Khi d@n cdc phim sé trén ban phim tuong iing véi s6 mach trong so dé,
loa sé phdt ra dm thanh.

84



(3)

File Edit Circuit Window Help |  Stopped |
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Mach dang céng tdc thuong minh hoa eong AND dé lam sing den bao
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Mach ddo diing céng tde khién dp dé lam den LED sdng hodgce tat. Khi

@n phim A trén ban phim, cong tac déng mach, den LED sang va dong

hé chi thi gin 5V. Khi @n lai phim A, céng tdc ho mach, den LED tdt.
déng hé chi thi OV.
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Transformer

1

Bién 4p la moét trong nhimg linh kién thong
dung nhat va rit ddc dung trong nhing viec
ing dung hién tugng cdm khéng. Ching c6 thé
thudc loai tang dp hodic ha dp gia hai cudn sd
va thi cdp theo ty 1&é VI/V2 = n.

Khi sit dung ky hiéu bi&n 4p va chon thong sd
cang nhu thé loai bién 4p dé thiét k& mach, sau khi kich va kéo
ky hiéu bién 4p vao cita s6 thiét ké, kich dip vao né dé hién
khung tham s& 1én man hinh.
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Khung thogi liét ké cac thé logi bién dp diing cho thiét ké mach
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Mach khuéch dai am tén diing hai bin dén PNP va NPN...
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. va dang song minh hoa.
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khi cye c¢éng nhan duge xung duong.

Triac 1a m¢t cong tdc chuyén mach ¢6 kha ning
dan dién d cd hai chidu. Triac ¢6 thé duge xem
nhut 4 hai SCR néi song song. Triac vadn cé thé
duy tri trang thdi cit & cd hai chidu cho dén khi
dign dp vugt qud ngudng cdr cia né hodc cho dén

ng
-] Electronics Workbench !W,«I?c"i}.el':]cﬁiﬁl -1
File Edit Circuit Window Help
B [ 1
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Mach den chop ding Triac va dang séﬁg minh hoa
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Tristate Buffer

Mach dém ba trang thdi 1a mét mach cong khong
dao vdi ba trang thdi xuit. Linh kién c¢6 kha nang
tai dong cao. mach eéng duge kich hoat tuy thudc
vao tdng trd nhap.
Khi chua cé tin hidu, ddu ra cia mach Tristate bufter truth table
s c6 trd khang cao. Vdi trang tha '

e - L I
nay. ngd ra sé tach khoi phdn con lai A4 | Enable | Y |
ciia mach dién. Vi thé, mach dém rat gt H | B |
hitu dung d61 véi nhung mach ma dau Z : it el
ra cila mach dudgc ndi nhimg thiét bi x + t =
khac loai.

Ung dung
- Electronics Workbench iy Re s Y [~ N ks

File Edil Qill:uit Y\_fndow Help
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Mach dao déué diing Tristate Buffer va dc_mg séng
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Variable Capacitor

;&

Tu bién dung ¢6 chic nang tuong tu nhu mat tu loc
thudng, ngoai trir ¢6 thé diéu chinh duoc gi4 tri caa
tu. Trong khung thoai Value, ban cé6 thé gan dung
khéng, tham s6 ban dau (%) va ty 1é dung khang
(%). Ngoai ra, khi thi€t k& mach, ciing ¢6 ¢6 thé
dung cdc phim trén ban phim dé chinh thong sé.

bé gan tham s6 cho tu xoay, sau khi kich va kéo linh kién vao
cta so thiét ké, kich dip vao linh kién dé m& khung tham s8 va
tir day ban c6 thé truc ti€p nhép gia tri vao trugng tuong ung.

BCIF Y Cuk £ 4rs

= Variable Capacitor

Key:

Capacilance [C):
Selling:
Increment:

Electronics W,

File Edit Circuit Window Help
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Mach loc bang théng ding ty xoay thay cho tu thuang

94



Variable Conductor

_,-%_ Cudn cam bién ¢6 chic nang tuong tu nhu mot cudn

day thudng, ngoai trir ¢6 thé diéu chinh duge gia tri
ctia cudn day.
Trong khung thoai Value, ban ¢ thé gén cam khdng, tham s6
ban dau (%) va ty lé cdm khdng (%). Ngoai ra, khi thiét k& mach,
ciing ¢6 ¢6 thé dung cdc phim trén ban phim dé chinh théng sé.
D& gan tham sé cho cudn cam bién, sau khi kich va kéo linh kién
vito clta sé thiét k&, kich ddp vao linh kién dé mé khung tham s0
va tit day ban c6 thé true ti€p nhap gid tri vao trudng tuong Ung.

(L1 1D 505 =| ‘Variable Inductor
Key: L Accepl
Inductonee £} 12 LIS
Sl = D . ancel
Increment: E:E x
= Electronics Workbench TRl ] | -1

File Edit Circuit ﬂlndow Help
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Mach loc bang théng diing cuén cdam bién thay cho cugn cdm thuong

95



Variable Resistor

Bién tré c6 chde ning tuong tu nhu mot dién tré
_,M- thudng, ngoai trit c6 thé diéu chinh dugc gi4 tri cia

bién trd.
Trong khung thoai Value, ban c6 thé gin gia tri, tham s§ ban
dau (%) va ty 1& ting tré khéng (%). Ngoai ra, khi thiét k& mach,
ciing ¢6 ¢6 thé dung cdc phim trén ban phim dé chinh théng sé.
Dé gén tham s6 cho bién trd, sau khi kich va kéo linh kién vao
cia s6 thiét ké, kich dip vao linh kién dé mé khung tham s& va
- tit day ban c6 thé truc ti€p nhap gid tri vao trudng tuong dng.
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Mach loc bang théng ding bién tré thay cho dién tré
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Mach diéuw ché ding cuén edm bién va bién tré ...

=[ Oscilloscope
Z00M GROUND
TIWE BASE TRIGGER
[020mssdv [ EpcE  HE
% Pos (oo Bl Lever (om0 [
%8 s/n AsB L sl e Ex‘r
CHANNEL @ CHANNEL B
1 ViDw
Y POS [1.40
AC o &

. va dang séng minh hoa

XOR gate

XOR gate truth table.

e, Néu mot trong hai ngd
_":. ‘:l “— nhdp ¢6 mic dién cao, b (B ufou¥
e ngdé ra sé mang muc 0

dién cao. Nguge lai, ngo
ra sé mang muc dién thap.

HFRroo | =
HOoHD

0
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I:]'ng dung

File Edit Circuit Window Help
»or.c

Vord Generator

]

o (Hio1010101010101
t (Hos1co110011001s
LOAD [[SAVE

z o000 0000000000

» [@occcccooccococn| [STEP][BURS =] Logic Analyzer

4 {@ccocccoocccocan

s [Acccccooo0006000] . s T e T e T e N s T e O o O o PO [cLeEnr]

¢ [Mooocooooooncoon TRIGGER [F] : — e - - : 5

7 [@eoccncooconoo00] [INTERNAL]EH | : p - . peeel TRIGGER
P EFIE]

2, E Z :

bobdddddd ETE | [EXTERNAL

: BURST

) FATTERN

Maeh tao xung dung XOR

XNOR gate

Néu cd hai ngd |XMNOR gate truth table:
YT e nhap déu mang
1 .;l" mitc dién cao,
ngo ra sé co mic
dién cao. Neéu
mot trong hai ngd nhap mang mic
dién cao, ngd ra sé cé mic dién
thap.

maf

T

HRrOoOOD L=
HOoHOD

HOoOH
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Crystal (Xtal)

La mdt linh kién dac biét tao ra mot tan so éndinh
thudng dung dé thay thé cdc mach cong hudng tan
s0 trong cdc mach cao tan, chia tan...

Ung dung
‘='[ Electronics Workbench lﬂfj’{lmi':l%iﬁl l' i s
File Edit Circuit Window Help
EZ e SR 8 O qES
=] Passive XTALOSC.CA4
-— P [+]
= 12v
D ——
.y |
(0 F !
() - 1.26@
P 1 ¥ |
(Sl || rookz 3BeF.... . o I —
- i l_w"__'_——“—_-' a6F |g TuH r\_‘_} EFENES —
L [ '
i 150F 1
_éE 24576000 il H
oo
@'_ 5k
sv o N
%‘ -L e ‘T |
'I — T
¥ |E -
A = Description
‘I +lQuartz Oscillator

Mach dao déng thach anh...

Oscilloscope
200M GROUND
[\ TIME BASE TRIGGER
) 0. 053/ dins EDGE EF %
A Y ® Pos [000 E LEVEL [0
Iﬁi Al DNl oA A St e B ENT
[ CHANNEL & CHANHEL B
Vo 2 WiDw 5 viDw
Vool vros [om v Fos [0o0 2
B3 e 0 £ o pc

... & dang song
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Zener diode

L4 nhimg diode duge ché& tao dic biét dé tiép tuc
hoat doéng trong diém ngat nghich hodc ving én
dinh, vudt qud dién Ap nguing so vdi cde diede théng
thuymg. Dién dp ngdt nay duge goi la Zener test
voltage (Vzt) va c6 pham vi rat réng, tit 2.4V dén
200V.

Nhung diode én dp nay thudng duge dimg trong cde mach dn 4dp.

Ung dung

File Edit Uircuit Mindow Help | 3 !“”'“i‘i State J |T_J ar J'

d-curve.cald B Parts ‘_—"

. [= i Function Generator

|Aq..3 ) ]

| L} - 4

\ [ . - FREGUEMC ¢ [loa  FBl -z 14
| s Doy C¥CLE [E2___

; [anpLztere [ = _vH
l ' OFFSET R
i

- =1 +

el fiscilloscope

GROUND
‘ . TIME BASE TRIGGER

B EE srzaw | oepse (A
; " w oros [0 oo B LEVEL [ @ o [Y
: . - | e e arE Auto|alefEnT

[ ‘ ! CHAUNEL LEHANRLL E

268 ru Div  PELIEd nwohias N ===
“ FOS [ d 6@ ‘r'P'J;|BS‘

e ) FER)EE [rcle]oc

Didm ngdt ciiu diode én dap
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Phan

Cac lénh menu trong
Workbench for DOS & Win
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File

Printer Setup...

DOS Command...

Save Ctrl+S
Save fAs

Print... Ctrl+P
Print Display... Ctrl+PrtSc

Capture PCX Picture... Ctrl+K

Quit Ctrl+l)

Worlkbench for DOS

New (Ctrl + N)

Eile Edit Circuit Window
New Ctrl+N
Open... Ctri+0
Save Ctrl+8
Save As...

Print... Ctrl+P
Print Setup...

Exit Alt+F4
Install...

Import from SPICE

Export to SPICE

Export to PCB

Workbench for Win

Hién khung man hinh thiét k&€ méi. Khi khdi dong chuong
(for DOS hodc Win), chuong trinh hién khung man hinh thiét ké

mal.

Né&u da thuc hién nhimg thay déi trong ban thiét ké hién
hanh, chua kip luu ma kich lénh File/New, man hinh s& hién

khung théng tin yéu cdu xac nhan.

Save changes made to xor.cd3?

|§ave ﬂ Don't Save

=| Electronics Workbench

for DOS

0 Save changes made to Circuit Untitled?

fof Win

Tit khung thoai, kich Yes (Save) dé luu nhitng thay d3i trong
ban thiét k& hién hanh. N&u day la ban thiét diu tién, man hinh
hién tiép khung thoai Save As dé ban dit tén cho ban thiét keé.
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Kich No tDon't Save), chuong trinh tra ban vé lai ban thiét ké
hién hanh. Kich Cancel d& xoa b6 moi d8i tugng trén man hinh
vit trd vé khung méan hinh thigt k&€ méi.

Open (Ctrl + O)

Go1 khung thoai d&€ chon mé ban thiét k& c¢d lén man hinh
dé quan s:it, thay d6i...

Upsean Cavcunit Tile '
: ERY N
e —
: L.:T Imm L 0 -'
H | | RaHLES aroal |
i| B T Bancen |
1 TUTLE AL
Baacal ——
ohar F sl tcnlh _ - Litd Tdnz ol 1 yrw Prows .
| [wru--c»-:u S s
L= " LSwemrargn ™ T 7
for DOS for Win

‘Trong hai khung thoai nay, du For DOS hoac For Win, ban
cong déu cé thé kich chon § dia, thu muc hodic tén tap tin mudn
mg.

Save (Ctrl + S)

Luu nhitng thay déi trong ban vé& cii duge md& vdi lénh Open
trong khung cita s6 thiét k& hign hanh véi tén ci.

Save As

Hién khung thoai dé dat tén cho ban thiét k& duge thiet lap
lan dau; hofic luu ban thigt k& cii véi nhimg thay déi (hoiac
khéng) theo mét t&n mdi.

Trong khung thoai Save As, ban c¢d thé chon & dia, thu muc,
thé loai tap tin dé luu ban thist ke sao cho thuan tién vai tdc vu.
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I Sare Dhviadt Tile
I"n'r‘.r.n 5 J Hake Lurectony
SARPLLS [ry
o i
1y ”'.Hf‘l Gl
[Ty AW R e
for DOS

Revert to Save

Tra trang thai mach thiét k& theo cung vdi nhing thude tinh
cua mach da huu lan cudi cung. Tuong tv nhu lénh Undo hoac
Cancel cia lénh Save As. Theo mae dinh, &nh duge phu mo. Sau
khi ¢6 nhitmg thay d8i c4c chi tiét trong mach thiét k& va sau
cung déi ¥ muén tra vé nguyén trang, kich lénh File/Revert to
Save, man hinh hién khung thoai canh bao.

=='[ Eleclronics Workbench |
l Save chwanges made to aoo.cal3? ] |
| H Qe | in,m!f Caun | [I':.mnel I @] All changes b your citcuil will be los! |
= = = - I
|
1
fOJ" DOS Cancel i
for Win

Kich thudc 1énh phii hap véi tde vu dé tra mach thist k& vé
nguyén trang hoac Cancel d& hiy va trd vé khung cia so voi
mach da thay déi hién hanh.

Print (Ctr]l + P)

Hién khung thoai Print 1én man hinh va chon cac thong s6
can thidt lién quan dén tdc vy in ban thi€t ké mach.

For DOS  Sau khi thidt k& mach va thi nghiém xong, kich
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File/Print hodc &n Ctrl+P dé in. Man hinh hién khung thoai
Printer Setup.

Printer Setup

Printer

HP Laserdet Series II

“ IHP Laserdet Seriei 11D
aser eries -
'HP Laserdet+ and 530+ i
{HP PaintJet 16 Colors 1 I
Printer Port: ELPTl _i

Paper Size: [Legal 8.5 x 14 in._l

Tu khung thoai, kéo thanh trugt nim bén phai khung danh
muc may in va chon loai mdy in dang st dung. Chap nhan kho
gidy in méc dinh cia DOS va kich Accept. Lénh Print hién tiép
khung thoai thi hai.

Print

Circuit Instruments
@ Schematic O Multineter

R OFunction Generator
OParts™list 0Oscilloscope
OLabel list 0OBode Plotter
OModel list 0O fAnalysis Options

Tu khung thoai, ban ¢6 thé danh dau chon tat ca hoic riéng
tung doi tugng trong ban thiét k& dé in. Sau khi danh dau chon
thanh phan, kich thudc 1énh Print dé in.

For Win Sau khi thiét ké mach va thi nghiém xong, kich
File/Print hodc an Ctrl+P dé in. Man hinh hién khung thoai
Print.
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EI Print

Cucuat {nsliuments

5 chematic! i Multimeter —_—
(7] Description [] Function Generator

1 i i [setup |

i1 Parts list [1 oscilloscope | 2eiup

(] Label list [ Bode Plotter

] Model Tist ] Word Generator

T susawenis O Logic Analyzer

] Analysis Options 1 1 ogie Converior

T govdean Uxpivssion
(1 v #at

L

Tir khung thoai, ban c¢é thé danh d&u chon tat cd hodc riéng
timg doi tuong trong ban thiét k&€ dé in. Sau khi ddnh d&u chon
thanh phén, kich thuéc lénh Print d€ in. Hodc néu can chi dat
lai may in, kich Setup. Man hinh hién ti€p khung thoai Setup dé
cai dat lai tham s& cho mdy in,

=] : Print Setup
Dol P [concet |
[eurrenily HP Lazertet 6L (PCL) on LPT1:)

"+ Specifie Printer: Qplion:___
[13P Lasealet 6L {PCL) on LPTT:

[i+]

r Onentalion Paper

» % Posuait Size: [Lelter B1/2x11m
i+ Landscape Souwce: ]Fapel Input Bin

] =

Trong khung thoai nay, ban cé thé cai dat lai mdy in cing
céc thong tin khde. Ngoai ra, ¢6 thé kich Options dé chen thém
mot vl thong s& bé sung cho tde vu in. Sau khi thuc hién xong,
kich OK va kich ti&p OK dé vé& khung thoai Print va kich lénh
Print trong khung thoai Print dé in.
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Print Display (Ctrl + PrintSc)

Lénh su dung trong méi truing DOS c6 chic niing in tat
ca nhiing gi dang thé hién trong khung ciia sé thidt ké. Sau khi
kich lénh, man hinh hién khung thoai yéu cdu cdc nhan.

Prht the display?

Yes |

Printer Setup/Print Setup

Ca hai lénh nay déu c¢6 chde nang tuong tu nhu thuée lénh
Setup trong khung thoai Printer/Print 14 hién khung thoai ding
dé khai bdo mdy in, cdc théng s5 lién quan dén tdc vu in ban

thigt k&,

Capture .PCX Picture (Ctrl + K)

Lénh s dyng trong méi truong DOS dimg dé luu ving
chon trong ban thiét theo dang mdt tap tin khac d€ sau nay cé

thé chuyén sang chuong trinh khéc.

Directory Name

I_tiic:ni L\{ I

OK —’ Lancel I

Sau khi thiét k& va thu
nghidm mach dién, kich
File/Capture .PCX Picture,
chuong trinh hién khung
thoa: .PCX File l&n man
hinh. Trong khung thoai
nay, néu can thiét, chon tén

6 dla dé luu tap tin bing cdch kich chon tén § dia, hoc tao mét
thu muc mdi bdng edch kich thude 18nh Make Directory dé& hién
khung thoai Directory Name lén man hinh.
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Sau khi dat tén thu mue, kich OK dé vé& lai khung thoa
POX File. Lie nay trong khung cita $6 thu mue sé ¢6 tén thu muc
vitm tao. Kich thu muc via tao, ddt ten tap trong khung thow
PCX File. Sau khi kich Save, khung thoai bién mat tra ban vé
lai khung eta s6 thict ké hién hanh.

=
File Edit Circuit Wiwlow Help ? 1@
_i_' ] o Tuegdeno.cdd || Parts @‘
' =
i, ..... | i«) ii
I
| P
s
PCX File T |
v |

- Q

[!}]ake Difeci?rg @

=) | =

pp— ol

Cametl || 1 £S5

£7]

| '-'I.?_(lnan ! AR

_ EX

g

it

: Vil

! Ll
|| i
i ] i - R .

Khi vé lai khung thidt k& hién hanh, con tré s& doi sang
dang khide gom 4 hinh vudng tring nhé ¢é dang hinh thoi nam
agang. Dung con trd nay d& déng khung déi tuong chi tiét nao
bit k¥ hodc ci ban thigt ké bing cach kich va kéo theo tac vu
déug khung chon déi tugng trong cde chuong trinh Windows. Sau
khi thi nut mouse, khung chon bién mat va ban vin nam lai ban
vé hién hianh. Cé vé nhu khéng ¢é gi thay d6i nhung néu ding
tenh File/Open, ban s& thdy tén thu muc vira dat va bén trong la
tén Lap tin ¢d cluia doi tugng via kich chon.
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DOS Corpmand (for DOS)

Lénh tam thoi tre¢ vé DOS khi dang nim trong chuong trinh
Workbench d€ thuc hién mét léenh DOS nao dé. Khi chon lénh
File/DOS Command, man hinh hién khung thoai DOS Command.

1 Lo 005 Command

| [Telete BACDtmp _1 ;

Sau khi ddnh 1énh cung déi twgng musn lénh DOS xi ly va
kich OK, ban sé& vé hé diéu hanh DOS cung véi iénh duge x ly.
Sau d6, an phim bat ky d€ vé lai man hinh Workbench.

Quit (Ctrl + Q) (For DOS)

Lénh thodt khdi chuang trinh dé vé lai hé didu hanh. Néu
ban thiét k& chua duge luu lai, man hinh hién khung thoai yéu
cau xac nhin ¢6 luu hay khong. Néu dé la ban thist k& mai, khi
kich Save, man hinh hién khung thoai Save As; n8u la ban thist
ké cii, sau khi kich Save, ban thidt k& s& dugde luu lai va chuong
trinh tu thodt dé tro vé DOS. Kich Don’t Save dé khéng luu lai
va trd ngay vé DOS.

Exit (Alt + F4) (For Win)

Lénh thodt khéi chuong trinh A€ tr¢ vé hé didu hanh
Windows. Moi chiic nang déu tuong tu nhu cdc lénh Exit cha céc
chuong trinh khac hoat déng trong mai trutrng Windows.
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Install

Lénh dung d& cai dat bS sung nhimg thanh phdn khde thude
chuong trinh Workbench ma trude day chua cai dat. Sau khi kich
lénh, man hinh hién khung thoai Install.

=| INSTALL

To install an add-on product, place the install
dizk in a floppy dnve and select the dive below.

IﬁDliveA I l Drive BJ ICancel ]

Import from SPICE

Du nhap tap tin thiét k& tit mot chueng trinh thidt ké mach
dién tit khdc vao Workbench dé& xd ly. Sau khi kich lénh, man
hinh hién khung thoai SPICE Netlist. Chon tén t4p tin muén du

nhap va kich OK. Tap tin vita duge chon sé hién trong khung cua
s6 Workbench.

SPICE Netllst

Drxecloies:

i whid

M [=ret :
= wewbd _1
D exl

[nl
:

3 hock
3 models
3 (] sampiex

B
Lt Filaz of Ippe: Duivas:
[ H T
fomcE ] [=me T¢]

Khung thoai Import from SPICE

Export to SPICE

Chuyén tap tin ciia Workbench sang chuong trinh SPICE,
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mot chugng trinh thiét k& mach dién tu khdc 48 x¢ 1y theo cac
thuge tinh cua chuong trinh dé. Sau khi chon lénh, man hinh
hign khung thoai Circuit Name. B3 sung nhing théng tin can
thiét trong khung thoai va kich OK. Tap tin ciia Workbench vua
duge chon chuyén sé duge chuyén sang chudng trinh SPICE.

Circuil Mame
File Name: Diiectonies:
L‘_nl __-___J < \wewbd ’Ei -
= ancel I
L ‘Lﬁ o\
|
|

7
H—

Save File as Type: Diiyes.
| SPICE *] = i

1 _— -

¥

Khung thout Circuif Nume

Export to PCB

Chuyén ban thi€t k& mach ctia Workbench sang chudng
trinh PCB dé& chuong trinh nay v& mach in theo ban thiét k& cua
Workbench. (Xem phan phu luc). '

Sau khi kich 1&nh, méan hinh hién khung thoeai Circuit Nane.
Sau khi chon tén tap tin Workbench va chen cdc thanh phan
khdc co lién quan, kich OK, ban s& dugc chuyén sang chuong
trinh PCB dé& v& mach in.

Circuit Name

File Hame: Dieciaies:
Loinnel ciwewhd _—
— T e T Lt ]
i ’ £ wewbd |
. £ maa i
. 57 lock i
i

i 1 modeis
| ] zamples

[CwPB3BECNET) F] (B +]

‘ Suve File az [ype: Driyns:

Khung thogi Cirenif Name
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Edit

Lénh lién quan dé&n vidce xi 1y cdc thanh phin d8i tugng
trong ban thi&t k&€ mach dién. Sau khi kich 1énh Edit, man hinh
hién mét menu x§ liét k& cdc lénh lién quan dén viée xd Iy céc
thanh phan déi tugng.

Edit Circuit Window K _Edit Circuit Window |

Cut Ctrl+X Cut Crl+X |
Copy Ctrl+C| { Copy Crl+C |
Delete Del |
Delete Del
lect All trlef =
selec Ctrls Select Al Ctrleh |
Show Clipboard I Copybits Ctrlel :
for DOS 1 Show Clipboard 1
for Win

Cut (Ctrl + X)

C4t déi tugng duge chon trong ban thiét k& hién hanh dua
vao Clipboard d€ sau 46 ddn vao vi tri khéc cung trong ban thiét
ké& hodc sang tap tin ban thigt k& khdc hodc sang chuong trinh
khdc. Thee méc dinh, 1énh duge phd m& va chi kich hoat sau khi
kich chon déi tuong. Véi lénh Cut, ddi tugng duge chon cdt sé
bidn mat d vi tri hién hanh.

Copy (Ctri + C)

Sac chép d&i tugng duge chon trong béan thiét k& hién hanh
dua vac Clipboard dé sau dé ddn vao vi tri khdc cung trong ban
thiét k& hosic sang t4p tin bén thiét k& khdc hoac sang chuong
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trinh khdc. Theo mic dinh, 1ldnh duge pht md va chi kich hoat
sau khi kich chon d&i tugng. Véi lénh Copy, d61 tugng duge chon
sao chép van ti€p tuc hién dién tai vi tri hién hanh.

Paste (Ctrl + V)

Dan déi tugng tir Clipboard vao vi tri bat k¥ trong ban thiét
k& Workbench hién hanh.

Delete (Del)

Xéa déi tuong duge chon trong ban thi€t k& hién hanh. Sau
khi kich chon d8i tugng va chon Edit/Delete hodc 4n phim Del
trén ban phim, man hinh hién khung theai y&u cau xdc nhan.

File Edit Circuit Window Help

= el = D)
w3 e F B A OedBE 2
=| Passive || THP-FILT.CA4
- *
|_'_’1T':‘_| —
|,¢,\ ]
£ N
i
e o
b =} Electronics Workbench D

0 Delele selected compeaenls?

:

Sau khi kich Yes hoac 4n Enter, déi tugng duce chon s& bi
xda khéi vi tri hién hanh.
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Select All (Ctrl + A)

Chon tat ca ddi tugng trong ban thiét k& hién hanh dé& xu ly
theo tdc vu nao dé. Sau khi kich 1énh, tat ca thanh phan linh
kién trong mach sé duge phi mau va tit day ¢6 thé thue hién tiép
mét 1énh nao d6 dé xir 1y cho phu hop.

= Efectronics Warkbench bad it PRI Y o R
File Edil  Circuil Window Help

= Dedony = T el

0 e o B D EE D

=] Passive || UATDY.CA4
. +|r i 3
= {
= '
; 'T) i 25Ksz B o5 l i
1 L kL I
P
g QML atiL
ks - E Dk
L]
r—-g ML OML L L H
Thic { | ™
i Y, AFL
= - 1
L R S R TV J L

r—l—’ = —

[1 _ I
Toan bg ddi tigng ditge ehon voi ténh Select All

¢ Né&u chon mdt trong s d8i tugng linh kién nim rai rdc, kich
dai tugng tha nhat véi nuit trdi mouse, sau dé kich chon thém
nhimg d61 tugng khac biing nit phai mouse. Nhitng d5i tugng
duge chon s& d6i mau.

¢ NE&u muébn chen cde d8i tugng theo nhém, chuy&n cen trd dé
chon diém dau tién, kich va sang phai va xuéng dudi dé déng
khung. Nhing déi tugng ndm trong pham vi khung chon sé
ddi mau.
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File Edi  ircuit

Window Help

-

o S DY RS Dtﬂ{a@

=1

=i Passive [ UA709.CA4
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—,i 3 2ene ¥ 25k ! = ooF
I.I’.l ML LHL 1"—‘
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e T {K aFl,
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ks lf\ks? 1 AT
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Chon nhitng déi titong ndin rii rac
File Edil Circuit Window Help
—H s A el S ey
 DelzEd oL
B e < H P s DR &
=] Passive ||| UA741.CA4
[ + *
. i
= g . )
Q11 Q12
[‘.‘r“ . OFL QPL }_Ti_{\
. L.
& . —t I
:': QML ¥ _EJ
W] TOMP] 215
N SOF | erL
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Copybit (Ctrl + 1)

Chép mot phan hoac toan bd mach dién trong khung cira so
thiét ké hién hanh vao Clipboard dé sau dé dan vao van ban
khac.

Dé thuc hién:

1. Tu menu Edit, chon Copybits. Con tré déi thanh hinh chit
thap.

2. Kich chim nut mouse va kéo ré con tré dé déng khung chon
do1 tugng. Sau khi tha nit mouse, nhimg déi tugng nam trong
khung chon duge chuyén sang Clipboard.

3. Chuyén sang chuong trinh khdc, thi du, Word, dé minh hoa,
kich chon vi tri cAn dén va an Ctrl+V hoic Edit/Paste clia
chuong trinh can ddan dé€ dén.

—-_m-
|Nouna| E]'VNIYIme: EI—_@ BlZ|U|« | E E|I=E = :
L
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— | debiliter v 1 1im y&u di, 13m cho suy y&u. déboitement nm su sai khdp trat khdp, L
© | débiner v Fam. noi xdu, dém <> se déboidter vt thio: déboiter les pieds d'une
) débiner v pr Fam. chuén, linh di, toble: thie chdm ban bi trdt khdp °
7| deébitnm 18c 36 néu 7 Epaule déboitée: vai
S thu, viéc bin hing, 7 . bj trdt khdp <> Vi
- Marchandise de é RV 50K5RI 80% ra khdi hing (chi
S| débit facile: loai ¢ chifc xe t@ch ra
hang hda @€ bdn e % 2 102 khd1 mét hing xe
7 khodn tidn phdi i, % HC 001WF| 420k HC-2 3390 dan
7 khdan chi wd, nai %—% H S vA—7 débonder vt m¥ mit
o bin I& cac hing 7 (thing ton nd): Fig.
L} hoa: Débit  de % Débonder son
2 tabac: qudy bdn i€ thudc ld * luu lutng coeur: thé 16 tdm finh <> vi. win mtde: le  |—
| cbas8ng ngdi. Iwsng mude, dién, khi, ddu...  lac @ débondé: nudc hé di tran lén <> s e
N dute cung cdp trong mdt khodng Ihﬂl gian debondervp trdn lén, thb 1] tim ﬂrlh. ";'
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Show Clipboard

Hién d6i tuong di duge Copy hoic Cut (for DOS) hoiic hién
khung thoai (Win) liét ké tap tin cda Clipboard 48 sau nay cé thé
su dung lai.

V&1 Win, sau khi kich 12nh, man hinh hién khung cita sd
méan hinh ClipBook Viewer.

=]

: File Edit Yiew Window Help
BEINIEES
=] Lecal ClipBook ME

ClipBook Viewer P=1s

0

Capbaaid

0 Fages

Khung erta 56 man hinh Clipboard

Trong khung méan hinh nay cing cé thanh trinh don va
thanh cong cu. Moi tdac vu x( ly cling tuomg tu nhu cdc khung cia
s6 chuong trinh khde. Véi khung cita s6 chuong trinh nay, ban cé
thé sita doéi nhimmg A& tugng treng Clipboard thay vi siia chiung
trong chuong trinh gac.
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Circuit _

Sau khi kich 1énh, mdt menu xd hién ra cdc iénh lién quan
dén viée thiét k& va kiém tra mach dién.

Activate Ctrlsiz LClrcuit YWindow Help
Activate Ctel+G
Label_.. CtrlsL
Label... Ctrl+L
Model... Ctrleh
Model... Ctri+M
Rotate Ctrl+R
Fault... Ctrlef Rotate CulsR
Subcivcuit... Ctyrl+B Fault... Ctrl+F
Subcircuit... Ctrl+B
Preferences... Ctrlet
Analysis Options... CtrleY Preferences... Ctri+E
Restrictions... Analysis Options... Cul+yY
for DOS for Win

Activate (Ctrl + )

Kich hoat hoic kich tit mach dién khi kiém
tra. Sau khi thiét k& xong mach, néi cdc mdy do
thiét y&u vao cac difm can kiém tra va chon
Circuit/Activate hoac kich hinh ¢éng tdc ndm ngay géc phai man
hinh. Mach s& dugc didu hoat va ngay bén canh trdi cdng téc,
nhiing théng sd hién ra thec dang séng hoidc tin higdu. Kich lai
cong tde d& ngung viéc kiém tra.

Chuong trinh Workbench s8 b#t diu kiém tra sy hoat dong
cuz mach dién theo phuong phdp da duge chi dinh trong khung
thoai Analysis Options.

Ngoai ra, ban ciing ¢é thé kich hoat mach dién sau khi thi&t
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ké bang cdch kich ndt 1énh Burst, Step hoic Cycle trong mady
phdt xung (Word Generator).

Sau khi thiét k& xong mach dién, néu ¢6 13i, chuong trinh sé
hién khung thoai bdo 16i cing vdi ngay bén trdi céng tdc kich
hoat mach dién hién dong chit Error. Théng tin 13i con tuy vao vi
tri, tinh hoat cGa linh kién trong mach nhu h& mach, thigu
mass... VA ban sé can e vao d6 va sifa lai.

=) Electronics YWorkbench LAl cus NS o -

File Edil Qirl:uit ﬂindnw Help
I Error .

w%*ﬁww

=| Adive

Elecironics Workbench

V_fl‘i__fl'\_'k}'%*
e
ki
J

Check your circuit configuration, there may be
something wrong with the construction of your
circuit. If it includes a translormer or

0 contralled source, make sure both sides |
iprimary
and secondary] are grounded. Otherwise, iry
adjusting the points per cycle andfor the
tolerance in the Analysis Oplions dialog box.

4| 1K . 11 T+

1ot
>

{}Fﬁzﬁ%.

5

Khung thogi bao I3i thifu mass gifta cudn sa va cubn thit ctia bién ap
nguén

Nhu hinh minh hoa trén, mach ¢4p nguén DC ciia ban thidu
mass ndi giltra cudn s¢ va cudn thit cia bidn dp ngudn. N6i mass
lai gitta hat cugn nay va kich hoat lai céng tdc hoic chon lénh
Circuit/Activate. N&u mach thiét k& dung, sau khi kich hoat, bén
trdi cbng tdc kich hoat hién théng tin Steady State.
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) Electranics Workbench
Edit  Circuit Window Help

File

[Tl Tl Lo
L]

I Steady State

”
= Multimeteq
Al o e |
v sieas|
SETTINGS
w 4 —
=l Oscillascops
zoon’ GROUND
TIME BASE TRIGGER
030 £ e 4 Epce WM
LLL L T B veveL (000
M pralace. KSR p B ENT
CHAHNEL A CHMMHEL E
R 1 EET
¥ POS { 000 ¥ POS [0.00
g, o 5 ac o O
B |1 = - l_.;

Thiét k€ mach cdp nguén DC vé dang song

Stop (Ctrl + T)

Ngung diéu hoat mach. Tuong tu nhu vide tdt ngudén cung
cap cho mach.

Pause (FF9)

Tam dimg diéu hoat mach dé c6 thé quan sat dang séng
ho#ic A& thue hién mot tdc vu nao dé theo ¥ riéng cliia ban. Trong
khi tam ding, 1énh Pause sé& d6i thanh 1énh Resume. D# tiép tuc
diéu hoat mach, chon lai Circuit/Resume hoiic 4n F9.
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Label (Ctrl + L)

Géan nhan cho linh kién trong mach dién. D& thuc hién, kich
chon linh kién mudn gdn nhan. Man hinh hién khung thoai
Label (tén linh kién hién sau i Label cha khung thoai con tuy
thude vao loai linh kién kich chon dé gdn nhan). Gan nhan cho
linh kién va kich OK. Nhéan sé hién ngay trén linh kién duge
gan.
=

Eleciranics Waorkbench Iﬂtl‘rhﬁi':iﬁiﬂ@} l'!°
File Edil Circuit ‘Window Help

M@IJME&%J[@J“ | L1

e Y0 [ AR O AR O

“] Hassive ﬂ Uniitled !
e 2
|i i eI o . |

b4 ;..)r l||} ’It -

i I : _'._us.. um! Lahel ot Hesistor ' ': |
s II\| Topt o] !
ol . |
@ || | i
I 1 ]

Gan nhan cho diégn tré

Value (Ctrl + U)

Gdn gid tri cho linh kién. Cé hai cdch thue hign viée gan gia
tri cho linh kién. Hodc kich dup vae linh kién muén gan lai gia
tri hodic chon Circuit/Value tif menu. Di thuc hién bing cdch nao
di ndia, man hinh cing hién khung thoai Value. Tu ddy ban nhép
lai gid tri linh kién cho phd hop vdi mach thigt ké&. Néu linh
kién di duge gan gid tri theo méc dinh, sau khi nhap gid tn

trong khung Value, gid tr1 mdi nay sé thay thé gid tri méc dinh
cul.
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Vo l Passive _’ I-l ) Untilled
A 4]
= B
Lj‘) 11+ D 7505
CE) : -] Variable Capacilar
T
B Co—
e ] Capacilanca [C). [_i oon nF @v Cancelq -
" | Seting: lﬂ b: x -
-—4-;-; i“ Inciament: m 4
R i

Gan gic tri ty dign ol thay thé gid tri mde dinh

Model (Ctrl + M)

Gan hodc thay déi chung loai cia linh kién da chon. Co hai
cach thyce hién vide gdn ching cho linh kién. Ho#éce kich dip vao
linh kién muén gdn lai gia tri hodc chon Circuit/Model tir menu.
Du thue hién bang cdch nao di nita, man hinh cing hién khung
thoai Models. Chon chung loai linh kién treng khung Library va
chon tiép tham sé trong khung Model. Sau khi kich Accept, tham
s6 clia chung loai linh kién sé duge gan ngay trén linh kién do.

=| Passive m Untitted
[ -+ +
= 1:.?_.—1'5‘:.—1 =i Transfarmer Models |
['tlh) e Libtawy . Hodel
- delault idead ! i ]
C‘E) audio 3 _to_1 Hew tibrary
@‘) power
s | ]
_i I_ Pavhe -
-
= [genome ]
s Lol RBename
ER. [
&
E
z
—'v{u\- 1
e [+
[T +ifll+k [T [+

Chon chiing logi cho Bién dp ngudn voi thain sé
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Zoom {(Ctrl + Z)

Phoéng to thiét bi do lugng dé& quan sdt tin hiéu. Cé hai cach
thuc hién: hoac kich dip vao loai thift bi muén quan sit hoac
kich chon thiét bi do ludng va chon lénh Circuit/Zoom hoac An
F9. Thiét bi do luong s& duge phong to. D& x6a bo thist bi da
phéng to nay, kich mit lénh Close ném ngay goc trdi cia thi€t bi
do luong va chon Close hoic kich dup vao nat lénh Close dé.

=| . Flectronics Warkbench ]mi*l.*.htl%l@i ME
File Edit Circuit Window Help _

o) o IRy | | Steady State @_f__ﬂj
B oo N B OB .

=| Passive 1HP-FILT.CA4
- + +
- —
ffr‘ .
é i
e
e
} E = ) Oscillyscupe +
o zoon GROUND v L
@ TTHE BASE TRIGGER
oy F: ez dis FE]. EDQE *
: ? % pos (000 B Lever [ooo Ld
B/A £/B A BTERT
e 1] euanner m CHAHHEL B
;I_F 1 [ScuviDiv [ [ Wit =
v pos [coo ” T v pos [ooo [
A . R TR a oc &
Y !

Mdy hién song duge phong to vdi lénh Zoom

Rotate (Ctrl + R)

Xoay linh kién cho phit hgp véi vi tri néi mach. Dé thue
hién, kich chen linh kién va chon Circuit/Rotate hosic 4n Ctri+R.
Mbi lan chon 1&nh, linh ki{ a duge xoay 90 db.
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el

! . Electranics Workbench
file  Edit Circuil  Window Helyg

[ I P, e ==l s
oo X R DN
=| Passive

Untitled

4+

% e

—:'} 1

Dign trd dige xoay 90 do voi lenh Rotate

Fault (Ctrl + F)

Cho bict théng tin vé tinh trang chit lugng cta linh kién
duge chon. Khi kich chon linh kién cén biét tinh ch&t cia chang,
chon Circuit/Fault. Man hinh hién khung théng tin Fault cho biét
tinh trang cua linh kién.

=| Etectronics Workbench ’Ri"%im‘_l'ﬁ!ﬁl {=]s
File [Ldit  Circuit

Window Help

o R S N O N
~ Passivei!!{ THPFIL =] Fault
L * [

[
B

— P—4H ou De O

O Lesose [0} (69

ii e ) Shant
—_ ) Open
| ® o

5 (]
-

|
-

L

i
N

i

{0

: Gy

g

—
*

Théng tin tinh rryng ciie OpAmp
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Subcircuit Ctrl + B)

Két nhéom mdt s6 mach ndm k& nhau dé tao thanh mot
mach con, Tdc vu nay cung ¢6 th& got la tao mot mach IC theo v
thich. Dé thue hién;

¢ Sau khi tao xong ban thiét k&, chon nhiing thanh phan cia
ching va chon lénh Subeircuit tif menu Circuit. Min hinh
hién khung thoai

=l Etectronics Warkbench tad i P Y [ IR
L dow Help
E =| Subcircuit — .
L: i TO101 -|" E" o 1 I[ :I F [
7 Name: {IC1 } ;llr,,’%d )
g e = DyE R
f | Copy fram Circuit i 3STG AMP.CA4
Move Lom Cicuit I = - ¥ |
sy |
i wr £ ¥ ““‘“:r ¥ so0kn |
3 i i | 4
v 1 "—"r “““1{1 S e
_" &) 1w ikarziDes 1 :
_:';:: F 10k I e Eeme X kg
a0 ||
(& = 4
S ] [ Iv

Két nhém mach dé tao maeh phu va hhung thogi

¢ Dit tén cho khdi mach vita chon dé:

- Cheép nhimg nhing linh kién thanh mot mach con tir mach
gie.

- Di chuyén nhitng thanh phén sao cho ching chi xuat hién
trong mach con heic

- Thay th& nhiing linh kién trong mach dién nao dé bing
mach con nay va két néi mach tré lai cho phi hop.

Khé1 mach con vira tao sé duge thém vao danh muc linh kién.
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Wire Color

Chon mau cho dudng néi mach dé phan biét trong mot mach
dién phuc tap. Thi du, mau dé cho dudng cadp ngudn, mau xanh la
cho dudng tin hiéu ddn dén mdy hién séng... Khi kich chon
dudng ndi mach va chon lénh Wire Color tit menu Circuit hoic
kich dip vao dudng néi mach muén déi mau, man hinh hién
khung bang mau. Sau khi kich chon mau cho duong mach, khung

bang mau bién mat va dudng mach sé duge gadn v4i mau da chon.

'—'] Electronics Workbench

Lt ol S Y LS A S

File Edit Circuit Window Help

& e T

3 XX B Mg oUMED

=] FeT | =l Wire Color

'_l

P EHE EHEA

I
Jhy

R1 1 35k

@

I I

J

s Iitt e

! it 10k
I l | ooe
- f | i
i éll l '[— 1 5]
e I} 3 "3 -
J:‘ i L : 1?4-;2 % a0
I

—
«] [ [

Chon man xanh duong cho duong dén tin hiéu vao mdy hién séng

Preferences (Ctrl + E)

Hién khung tham s dé chon hoic
x6a thuoc tinh lién quan dén viéc trinh
bay cdc déi tuong trong khi thiét ké.

=| Preferences

Bd Use grid
[ Show labels

X Show models
E Show values
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Analysis Options (Ctrl + Y)

Chon cdch muén mach dién thuc hién. Sau khi kich lénh,

man hinh hién khung thoai liét ké nhitng thanh phéan ty chon
cdch mach dién xir ly.
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=| Anslysis Options |

Analyzis Type
> Transient

® Sieady-state’

Active Component Simulation

(1 Assume linear operation

Ozcilozcope Dizplay
[] Pause after each screen
] Store results for all nodes

Tolerance: 1% ;_1

Time domain points per cycle: 100

*

Bode Analysis points per cycle:

Tempovary file size lor simulation (Mb]:

Khung thogi Anwlysiz Options for Win

Transient Phan tich cdch diéu hoat cla mach dién khi vira
bit dau kich hoat. Mdy hién séng s& hién séng hiéu dau tién
khi mach vira hoat dong.

Steady State Xem trang thdi 6n dinh clia mach sau méot
thii gian duge kich hoat. Néu chon thanh phan nay, ban cé
thé rat ngdn thoi gian didu hoat ctia mach bing sy chi dinh
thanh phan Assume linear operation.

Ghi chi: Nhang diéu kién khéi ddu cia mach dién déu bdt
dau tiz diem DC ciia mach.

Assume linear operation Kich chon thanh phan nay dé
rit ngin thd¥i gian diéu hoat trang thdi én dinh. Tuy nhién,



nhimg két qua ecuva su didu hoat chi hgp ié dé1 véi cde mach
dién thude dang tuyén tinh.

Mot mach dién tuyén tinh chi dung cdc tin hiéu AC hodc
nguén DC vd nhitng thanh phan tuyén tinh nhu la cde dign trg.
Né caug ¢6 thé gdm ca nhimg linh kién thudc dang khéng tuyén
tinh dé hoat déng trong pham vi tuy&n tinh cia ching.

Mach dién khong tuyén tinh la loai mach dién cé mang
cic séug rang cua hodc séng hinh wvuéng, cde cong uic hodc
nhimg linh kién khéng tuyén tinh hoat déng ngoar phan vi
tuyén tinh cia chung.

Ghi chi: Néuw ben khong ndm ré mach dién nao thuje low

tuvén tinh, kich ddrh ddu chon thanh phdn nay. Néuw ket qud

Lhiang nhie ¥ mudn, kich xéa thanh phan nay va dicu hout lai

Hieeede

+ Pausc after each sereen Tam difng mach dién dé ¢6 thém
thoi gian phéan tich dang séng hién thi trén Oscilloscope. Khi
duge kich ddnh ddu chon, sy diéu hoat cia mach dién tam
dimg khi trén man hinh may Oscillescope hién day du dang
séng. Pé mach dién ti€p tuc didu hoat, chon Resume 1 menu
Circuit hodc an phim F9.

+. Store results for all nodes Thec miéic dinh, phan nay
khéng ap dung. Nhitng két qua chi duge chia doi véi cdc
diém dua theo mdy Oscilloscope khi mach bit dau duoc kich
hoat. Trong moi trutmg hgp, didu nay lam tang toe do dicu
hoat vii chi€m rat it b nhé. Tuy nhién, viée di chuyén cac
mdy Oscilloscope dén nhimg diéim do thu khac se lam cho
mach phai didéu hoat lai tir ddu. Viée chon thanh phan nay
cho phép ban dung mdy Oscilloscope dé kiém tra nhing diéin
khde nhau trong mach dién trong qui trinh hodc sau khi duge
diéu hoat, nhung diéu nay din dén chi¢m rat nhiéu bd nhg
trong he théong.

+  Tolerance Tham sé nay kiém sodl su hién thi ro vang cua
cdc k&t quia ma mach dién diéu hoat. Tham s mic dinh i
1% 13 téc 49 diéu hoat nhanh nhat nhung sy rd rang lai la
thap nhét.



«  Bé thay doi @i tr1 hién thi, kich danh ddu chon Tolerance;
sau do, chon gid tri khde tr menu. Nhimg gid tri sai biét
thuimg thé hién theo dang s6 ma. thi du, le-5 1a 0.00001.

Ghi cha: Vice giom §y '8 sai bigt & {am ting thol gian eén thiél

dé dicu hout mach dién. Néu man hinh hién théng tin bac lu

cliciong trinde khidng tim duge gidi phdp nao théa dang, ting gid
ity Aé sed bigt [én 10% va didgu hoat mach tre lai.

+ TPoints per eyele Chu ky duge dung d& phan tich duge xdc
dinh bdi may phdt séng, nguon hode dong AC. Theo mice dinh
moi chu k¥ duye phan tich 1a ngay diém 100. Néu cin biét
truve thim nhimg giai phiap xd 1y, ¢é thé tang 56 diéws chu
Ry bany cach uhan véi v 1é 10C hoae 100G,

D¢ thay do1 50 digm cho timg chu ky. kich tham s& hien
ivinh vi chon 8 diém moi.

Ghi chu: Viee tang gid tri s6 diém cho méi chu kv e6 thé fam

clia dang song phang hon, nhung di¢u nay cing lam tée do didu

liond ciiee mach cham lai. Néw nine gidi phap nay khong duoe on
thoo, gicnn gra e so diém xudng va diéu hoat mach trd lui.

* Bode plotter points per eyele Theo mic dinh, mat mach
di¢n duye phén tich & tAn 86 100. N&u can xdc dinh truge cde
giai phip, ¢6 thé tang gid tri nay 1én bang cdch nhan véi 100
hwie 1000.

D& thay doi so diém cho méi chu k¥, kich tham sé hién

b vo chon gin rel di.

Gla cha: Vige reng gia 00 diém cho mél ehu by ¢6 thé lam cho

dang song phdng hon, nlung lam cho tée dé diéu hoat ciia mach

cdrain o,

* Temporary file size for simulation Kich ¢d tap tin cia
mot mach dign tam th#i trung binh 14 10MB. Khi tap tin dat
géan dén kich thude tdi da, ban s& c6 ba co hoi dé€ chon:

+ Ngung su didu hoat.
+ Bo qua nhimg sd liéu ci va tiép tuc, hodc
+ Dung thém dung lugng chua cua § dia.
Néu nhang thanh phan nay déu 4p dung duoe va lai ¢6 rat
nhiéu diém trong mach dién, lée dé, ¢é nhidu dir lidu sé duge diéu
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hoat chung. Trong trudng hgp nay, ban nén tang thém dung
lugng chita irong & dia bing cach kich mdy Oscilloscope dé bt

d4au diéu hoat trd lai.

File Edit Civuuit Window Help

[
e
I Untitled 1—1 Pan ts
‘ 1 = T
NI
-
fAnalysis Options &
Analysis Type N Rl
O Transient —
@ Steady-state @

E
i
|
1

fctive Component Simulation
0 Aissune linear operation

Oscilloscopa Display
O Pause after each screen

L"ﬁ

Talerance:

pmnts per cycle:, wa _‘

t‘.p t ||| Cancel |

Khunyg thoui Analysis Option for DOS

Ghi chu: Chuong trinh Workbench for DOS EWBD

thanh phdn néay.

Restrictions (For DOS)

Gi6i han cach thé hién
nhimg thanh phan trong
chuong trinh Workbench. Ban
¢t thé cho hién hodc gidu di
nhiing thanh phdn naoc mong
muén hodc tao ritng mdt mat
ma dé bao mat cde mach thigt
k& cua ban.

kfibng o

Restrictions

1 Hide
O Hide
O Hide
O Hide

Password: “—_:,

values
subcircuits
parts bin

fAccept

I EancelJ

unused instruments
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Window

Li¢t ké nhimg lénh lién quan d&n cdch trinh bay, minh hoa
cic doi tugng trong mach dién. Khi kich 1énh, man hinh hién
mét menu x4 chda cde lénh lién quan,

Window Help

Arrange Ctri+W
1 Circuit !
3 Descriptivn Ctri+D
. e et I_E C“S‘D_m [Subcircuil)
_ﬁx'):u|13c Ctrleld v Passive
Ping Tt rianent= ta Frant  Ctelel Active

Bring Subcircuits tc Front Field Effect Transistors

Clrcult Control
Parte Din .
Deseriplion Ctrl+D :—iybnd
3 ndicators
For DOS Gatee
Combinational
Sequential

Integrated Circuits
For Win

Arrange (Ctrl +W)

Bé tri khung cua s8 thiét ké cing nhu khung eia s6 linh
kién sao cho phi hyp va ro rang.

Bé sap xép lai Workbench, kéo khung man hinh thiét ké,
khung danh mue cdc linh kién va khung cia 36 ghi chd sao cho
tuong umg vai cach trinh bay va phu hop vai khéng gian cia man
binh chuong trinh dé khung cira s8 thidt ké mach ¢6 khodng
trong toi da.

Cich mi cde khung clra s6 duge sdp xép tiy thude vio vi tri
hién dién cia ching.



Circuit

DPua mach dién thiét k& ra phid trude dé€ trinh bay.

Description (Ctrl + D)

Thém théng tin ho#ic cdc chii thich v& mach dién trong
khung cua s8 Description.

Dé md khung cita s8 Description, chon 1énh Deseription ti
menu Window.
Ghi chi: Néw mudn cho khung cita s6 Description hién ra cing
Lic vol mael dién thitt ké, kéo khvung ciia 36 sav 1én éren heodc
dugi Rhung man fanh $hidt k€ sau de chon linh Arrange 14

menu Windouw.
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Elecironics Workbench
Edit Circoit Window  llelp
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Description

oscillating frequency can be varied Ly adjusting the inductance 1
value L. Dscillating circuits are unlikely ta reach steady state.
Double~elick on the oscilloscope icon to zoum it open. Startl the
lxinulation by clicking an the switch in the top-right corner. You
can stop the simlation after a few cycles by clicking the power F-i
switeh ov pressing CTRL+T. (F9 Pauses simulalion) L+

=)

Mach dién (hidt kE vai khung cita 86 Description ndm bén dudgi
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Dé nhap théng tin cho mach dién  chi ddnh nhing ky tu
can thiét che cac su hoat dong cua mach dién nhu gan nhéan
cdc hinh kién, cac gid tri hodc nhimg thé loai mé ta mach
dién hoiic nhap nhimg gid tri trong c¢dc thidt bi do lugng.
Troug mol trudne hop, didm A€ chér nhimg giad o nay diu
foan todm wi dong. Ban cd thé di chuvén diém chen bang
ciach ding cde phim mai tén trén ban phim hofc kich viwo
nhung diém khac nhau trong khung gis tri.

D¢ nhdp cdce chi thich vae khung etra sé Descriptlion
chuong trinh Workbench clia ban phdi ¢6 thém phan hé trg
Fout. Phian nay chidm gan 1MB va ban phai cai thém véi
[gnh Iustall tir menu File mdéi ¢é thé st dung duge. Ngoii ra,
ban cung eé thé dua chie thong tin ti nhing chuang trinh xit
Iy vin ban khac vao Workbench vgi Cut hoiie Copy, tuy
nhicn, nhing thudc tinh cua cdc thong tin tir nhimg chucng
trinh khdc dudge Paste vao Workbench sé& b1 mat.

DE loai bo khung cia s6 Description danh khéng gian cho
khung cua sé thigt k&, kich lai énh Description tir menu
Window hodc kich vaoc biu tugng Close ndm ngay gée trai
thanh tiéu dé Description.



Phan

Thiét ké& va kiém tra

mach dién
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Piéu can thiét truée khi

thié

rd

t k& mach

Vige thi¢t k& viu kiém tra mach dién thugng duge thuc hién
vidl nhiug thie vy sau:

136

Kich chen via kéo cac linh kién dign td tir khung danh
myc Passive vao khung cia so thigt ké, gan gid tri cho
chiing va dit ching vao vi tri thich hgp. N&u cdn thiét,
xoay ching thee chiéu phit hgp véi dudng di cia mach
it

Né1 cdc duong mach dién lai véi nhau. N&u cin thiét,
dung miu sic ciia Wire Color d& phan biét cdc dudng néi
nuzgch.

Kéo ede may do vao vi tri thich hgp va ndi vao cdce diém
cin thi€t A& ki€m tra. Phéng to déi tugng may do dé quan
sal dang séng.

Kich céng tac kich hoat hofic dung lénh Active tir menu
Circuit d& cdp ngudn cho mach va diéu hoat.

N&u mach hoat déng sai, quan sdt cac théng tin bdo 15
vé tinh trang mach thiét k& va sia lai.

Sau khi thiét k& xong, néu can thiét mé khung cira sé
Description dé& thém cdc chd thich v& mach dién da thisdt
ka.

Luu lai thanh tap tin hodc in.



Thiét k& mach coéng suat Class B

Bé bit ddu viéc thiét k& mach dién tu vdi Workbench, ban
hay tir thidt k&€ mét mach khuéch dai am tan Class B vai hai ban
dan cong suit NPN va PNP nhu hinh minh hoa sau:

=l Elecironics Warkbench (s o g |1 s
i

Fite  Edil  Circuil YWindow Help

B e ¥ LB DR D
[=] Passive || CLASSB.CA4 _
f . Tl " Tr |
S 5 B
N
|:':\; A
i ] Eoe2 e i

—

l
|’—ﬂ—f
1]

1 i e] 11 f=

Dé thiét k& va do thi mach khuéch dai 4m tan nay:

1. Kich biéu tugng dién trd trong thanh linh kién dé mo thu
vién liet ké cdc linh kién chira trong thu vién.

2. Kich va kéo ky hiéu dién trd vao khung cta s6 thiét ké. Ky
hiéu dién tré sé ddi thanh mau dé.

3. Theo mic dinh, sau khi kéo dién tré vio khung ciia s6 thiét
k&, dién trd duge gdn gid tri 1KQ. Dé thay dai gid tri dién
trg, trong khi ky hiéu nay con dang duge kich chon, kich dap
vao né dé md khung tham s& Resistance. Bdnh gid tri 100
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viio khung tham sé Resistance, kich mdi tén ¢ phan gig tri
tinh dé @bi tu kO vé Q. Kich Accept. Gia tri méi nay sé thay

thé gia tr1 1KQ ¢,

Hesistor

Resistance [R]: |1[|[| ] I Q H I&ccepl ]

Cancel

K¢ tiép, cing trong danh muc linh kién nay, kich va kéo ky
hi¢u mass, ky hiéu nguon mot chiéu vao khung cita s8 thi€t
ké va diat vao vi tri thich hop. (Riéng ky hiéu ngudn mot
chit¢u duge thue hién 1am hai lan.

Kich ky hiéu diode trén thanh linh kién dé& mg danh muc ky
hi¢u cdc loai ban dan, Kich ban dan foat NPN vao khung ca
s thiét k& Néu can thiét, xoay dén chiéu vi tri thich hop.
Thuc hién tdc vu nay cho bdn din loai PNP.

Dé chon diing loai bén dan céng suat, kich dip vao mdt trong
hai ban dan, thi du loai NPN. Man hinh hién khung chdng
loai ban dan cga loai NPN.

'=-t NPN Transistor Models
Library Model
detaul + N + H
olaut ] o (2] [Mew Libravy |
2n2uux [ |2N2222A 1
2n3uxx
2nd xux 283191
2nh-Trax 2H3T07 L
2ZN3903
bexxx 213904
bd-bux ZN334T7
ewba 24014
misc 2HA124
myd xxx ZHAAGE
mpz 2ZH4410
mps2san 2N4367 -
mpsInxx *| [2N5088 hd




8. Kich chon 2n trong khung cita 36 Library va ngay sau dé,
khung cita s& Models sé hién tén cdc ban dan loai nay.

9. Kich chon loai ban dan céng sudt dé thigt k& mach, thi du
2N3055 va kich Accept.

10. Dé quan sdt cang nhu mudn thay d8i cdc théng s& cuia bin
dan nay, kich chon loai bdn dan mudn dat vao mach céng
suht, thi du, 2N3055, kich thudc 1énh Edit trong khung thoai
NPN Transistor Models. Man hinh hién khung tham s& cia
loai ban dan viza chon.

=| NPN Transistor Model '2N3055' |25

Ll T

Saturalion cuncent [Is)

3601e17 | A [Acerpt |

78 Cancel ‘]

Furwand cuirent gain coefficient [BF)

[~

Reverse cumrent gain coefficient (BR):

Base ohmic resistance hib):
Emitter ohmic resistance [re}:
Collector ohmic resistance (¢l

Substrate capacitance [Cs):

Zero-bias B-E junction capacitance {Le):

Zero-bias B-C junction capacilance (Cc):

B-E junction potential (se}:

B-C junction potential (ac):

Forward transit time [F):

Aeverse ransit time [TR]):

D-E junction grading coefficient [me):
B-C junclion grading coeflicient {mc):
Early voltage (VA):

1.63
0.407
0.163

< < m T otmn D D

Je-10 s
.1Ge-07 s

I ENEI e -
| ][] S
[ AR LR
o
ey
(%]

=i
Lt
[
L)

<

Base-Emitter Leakage S atutation Eurrent [fzel: 3.15c-14

-

Forward Beta High-Cumrent Knee-Point {Ikf): 0.1%

Base-Emitter Leakage Emission Coeflicicnt (He): |2

I

11. Sau khi quan sdt cdc thong s6 clia ban din can thiét k&, néu
cAn thiét, ¢6 thé thay d8i cdc thong s6 cho phii. Khi két thaic
tdc vu, kich Accept dé vé lai khung cita s6 NPN Transistor
Models.
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2. Néu trong khung eta s6 Models ciia khung danh muec NPN
Transistor Models khéng ¢6 tén Transistor cin thiét k&, kich
chon loai tén Transistor bat ky va kich thude lénh Rename dé&
déi tén. Man hinh hién khung thoai Rename,

ol
i
Lunany i | &
gelaull *] [HowLibeaty | | i
n
2ndnex ZNZ2224
2nduns
2nduxy |
2n5-Fuxxa ||
h -
boxsx Frals,
bd-bux
cwbo
misc Dkad L
mita | =] Renaine {_Hename |
mps —
mpxla; [ Accept i
mpx Tuus 2ZHI055 I 119 l p __c |
s l ans el i
Cancel ] l,
- 3]
11 0

3. Sau khi ddnh tén loai transistor cin ding vao khung thoai
Rename va kich OK, ban tr¢ vé khung danh mue NPN
Transistor Models va lhic nay, trong khung cita sé6 Models sé
liet k& tén ciha loai transistor vira duge déi tén. N&u can thist
lap lai bude 10 d& thyc hién theo nhu cdu tdc vu.

4. Tiép tuc tac vy nay cho transistor loai PNP.

5. Sau khi kéo tat cd cdc linh kigén vao khung cta sé thidt k&
cing nhu gdn cdc gia tri, thong sé cho ting Linh kién, kich
kéo mdy do dé kiém ira trén thanh mdy do vao khung et s
thidt k& Trong mach nay, ban kéo bidu tugng may
Oscilloscope. Dat mdy do vao vi tri bat ky trong khung cita s
thigt ké.

6. Bén day ban bdt ddu néi cdc linh kién lai vdi nhae dé tao
dudng mach dién. Pua con tré mouse vao mdt dAu cla linh
kién cho dén khi thdy mét ddu cham den nhé ngay diu con
tré hinh i tén.
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Fite Edit Circuit Window Hclp

Et e Q\ »J:'U”/{H{ A D—‘tﬁ“{'&{?
'='[ Active Unt
b +

*
+5

e
4, ¥ L%

17. An chim mit mouse va kéo dén mot dau cia linh kién thy ha
vit tha nuit mouse. Mt duting thang sé ndi lién hai daw link
lciéa.

diém néi mach

i

File Edit Circuit ﬂinduw Help
ouT 10101
Ql_\

g o S [ ) [

£ o F B E D

“i Acuve _i
b 4 *

v /ducng n&i giia hai linh kién
i i l
_t_\‘ 0

1, E e

18. Néu nhu ¢6 mgt linh kién khdac néi gitra dusng mach gida hai
linh kiéu, ban ¢6 thé thuc hién viéc néi bang edch kich lai ky
hiéu dién trd trén thanh linh kign dé md thu vién. Kich diéin
ndi wach thinh trdon den nhé ndm ngay trén cung), &n chim
nit mouse va kéo diém ndi dé dat vie digm bat ky trén dutng
mach, thi du ngay chinh gida. Sau dé thuc hién lai theo bude
12 dé n&i mach.
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F1  we SE R0 DK s D

'='] Passive

. + .

- kéo diém ndi t thu vién dat vao gida
= = ugng mach...

e

QD "y

®
i
2

1w X B DB

"l Passive

+

ASS L L

e ...kich va kéo diém ngi dén mét dau
linh kién khac dé tao dudng ndi mach.
@ £+
i'/?\ -

19. Sau khi néi mach cdc linh kién ciing nhu may do thir lai véi
nhau, so dé mach ¢6 dang nhu hinh minh hoa diu tién.

20. D& ¢6 thé phan biét duge cdc dudng mach chi y&u, kich chon
duong mach dé6. Pudng mach duge kich chon s& c¢6 nét day
hon. Kich menu Circuit va kich ti€p Wire Color dé goi bang
mau tuy chon lén man hinh. Sau khi klch mau, dudng mach
dé sé duge gdn mau vira chon.

B o X B0 AR D ES

=] Passive CLASSB.CA4
-— P 2.4 =
: 1
kLl T 15v
(’5—1 1005
@ .
TIT =| Wire Color by -
?g . L.L dudng néi vao may do
3t o ™~ dugc chon mau dé
&
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21. Bén day bat dau didu hoat d& kiém tra. Kich dip vao biéu
tugng may Oscilloscope hodc kich vao may do dé va chon Iénh
Zoom tir menu Circuit d& phéng to mdy hién séng ciing nhu
quan sat cdc chie nang dé ¢ thé diéu chinh mdy.

22. Thuyce hign lai tdc vu nay dai véi may phat séng.

23. Né&u can thiét, kéo diém cudn trén thanh cudbn ngang va doc
dé kéo mach dién; kich vio thanh tén clia may do va kéo dén
vi tri thich hgp dé trinh bay sao cho tat ca déu cé thé hién da
trén khung cia sé thidt ké.

Electrpnics Workbench batice
Edit  Circuit Window Hezlp

=l B

=

B o X EMN S OWED
=] Passive ]I CLASSB.CA
=] Funcimwg Gener ator —3 [+

Frequenty [ H[ne {

puty cwele (50 [
OFFSET [0 14 R 1
- tan T _i e

I [c] I \I__m __-]- 152

I

=] Oscillgscope
zoou GROUNE
JIME BASE TEIGGER
0 103 e EDGE Ra %
x Pos {ooo [ rtevel [ooo_ I3
R S @ E. A KoE -E.‘»:“-:r A B E,‘&'T ||

- . CHAHHMEL A CHAHHEL B
= - +
# Lzwce, G SR %
N : v POS (006 15 v FOS om0

- AC o PR AC 6 i

24. Sau cing bit ddu diéu hoat mach bing cdch kich cong tic
ngay gée phai trén man hinh hoic kich 1énh Activate tir menu
Circuit. Néu mach duge thiét k& dang thi trén may hién séng
s& hién hai séng hiéu hinh Sine c¢ia hai transistor cho méi
chu ky; déng thoi ngay canh trai cia biéu tuong cong téic sé
hién thoi gian diéu hoat mach. Sau th¥i gian didu hoat, vi tri
nay sé hién théng tin Steady State. Mau cua duong tin hiéu
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trén may hién séng nhu thé nao con tuy thudc vao dubng néi
tr mach dén may hién song. N&u mach ¢é 181, man hinh sé
hién théng tin bao 161 tuy vao vi tri cia mach.

R Electronics Waorkhench T LT SR s
e Edit Circuil  ¥Window Help

[ (] [==a = | Steady State. | C:L;.*rLl
: TR 8 O Y-E 2
e |l CLASSB.CA4 i
ey
[-=] Funclicn Generator —
:. T T _Jj-_‘"_| i
' - - Ouee
FREGQUEHEY [ BHirz EH et
tuily CWCOLE |50 = |
HHELTTNGE v &
H - M *
i - w I
K
Dscillosc ape
200N GROUND
e TIME BASE TRIGGER
- > 0.1 Oews? divs 1] epge Pd
Vs s, w pos [Doo B vevel [poe T
E e Boa oA<B BEREE A B £xT
: CHANMEL A CHAHNEL € hd
e oA e Ei 2 W/Ow C Pl
; - v FG3 D00 H v POS (000 B
i . g AC B L ac B

M inh mach khwéch dui Cluss B véa sing hidu

25. Dé thém cdc théng tin chd thich cho much dién viua thiét ké,
chon lénh Description tit menu Window. Khung cita s thiét
ké bi cat lam d81 va theo mac dinh, ngay dudi khung cita s
thiét k& la khung eclra sé Description. Tir ban phim, dinh
nhitg théng tin cAn thigt dé mé ta mach dién via thiét ke,

Chi chu: Nhidc lgi la dé ¢ thé nhap thong tin vao khung cia s6
Description, chuong trinh ctia ban phdi co thanh phan Font hé
trg, néu khong, ban khéng thé nhdp duge gi vao khung
Description ndy.

26. Dung !énh Save As dé€ luu thanh tap tin véi tén mdi hodc
dung lénh Print dé .
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Eicctronics Werkbench e L IRes] | s
File Edit Circutt Window Help
‘ZJI [ ([ | Steady State |[___J]
ET e 5 oH O by 4 D‘Eﬁ%(?
= Functivi Generalol CLASSB.CA4

Frequency (1 El{m: H

euTY cveLe [50_ P

ampLItuce [ E V8
|

[ OFFZET

= con

- U
IJ_ - il -

Oscillnsrope

| [0 Towmzrar

ZouN
TIME BAaSE

= Epse

GROLME

TRIGHER
EF T

¥ pos [oen B LEver
AAE BoA ACBS

CHANHEL A

non B
Tt a B Exr

CHAHHEL B

[ %o 18 o

L
L R I N )

¥ FO%
AC: o fhal AC & Ei4

fucs)

Description

¥ — ==
11 +l[This is a class-B amplifier showing cross-sver digtortion.
| fl

Ban thict ké wmych kiviéeh doi am tin Class B hoan chinl

Mach dén chép vdi dao déng da hai

Much dén chdp ding dao déng da hai rat don gian. Cac linh
kién chi gom hai transistor NPN, vai tu dién. tao xung, vai dién
trd tao cau phan 4ap va hai den LED d& chép tét theo dao dong.
Ngoai ra, ban c6 thé dung thiét bi do lugng aé quan sit dang

séng. Dé thuc hién:

L. Kich va kéo cde linh kién cdn thist cho mach dién vao khung

cira sd thidt k&,

dé1 tri s8 ede linh kién...
3. N&i cdc linh kién lai véi nhau dé hinh thanh mach an.
4. Sau kbi thiét k& xong, néu can thist, néi mdy hién séng vio

diém can kiém tra.

o

Kich céng tdc d& kich hoat mach.

2. Thém cde chi tiét bo sung cho mach dién nhu gdn nhan, thay
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Electronics Warkbench
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: Gscilloscope |
! Pl
' i zoom GROUND
_ l TI‘h_ ERSE _ TRIGGER
| . i B 1 LB dn EGGE  ®% % |
(. W rOn a0 P LEVEL W fe
" X | e ii B/R ASE Gy o 0 EXT
) CHAMNEL A CHANNEL B
= o =i E [0 wviow =
[V & w PO [noo_ o v POS (000 P4

i T ey B -

139 ms @

ASTABLE.CA4

Bun c6 thé thay thé hai den LED 6 chan E hal transistor
bing hai dien tré via Ohm hoiie néi thing véi mass tao thanh
mot nich dae dong thudn tdy dé sau nay lap viio mot mach khace
biang cich ding 1énh Subceireuit tif menu Cireuit tao thanh mot IC
theo v ricny. Suu dé dua vao thu vién linh kien vl mot tén bat
ki,

BMach dén ehép dang I[C

AMach den chdp dung 1C rat don gian, chi véi mot IC va mét
s dtn bdao ban ¢6 thé tao thanh mét mach den chdp. Sau khi
thii mach bing may phat tin hiéu, ban cé thé ty 1p rap mot
nach tao xung (nhu mach dao déng da hau chéng han) thay thé
¢hio mav phat xung. Dé thue hién:
1 Kich bidu tugng IC trén thanh linh kién dé hién thu viéen.
Kich va keo bidu tugng IC vao khung cia s6 thiét ké.
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91

Kich dup vao IC dé hién thé loai IC.

=]| o Electronics Workbench [T o Ld T IS les ] [+ 1s
File Edit Circuit ‘Window Help

-ﬂ--
A

Untitled

74xx Series

[7421 (2 4-in AND) i

i}

(7422 (2 4-In NAND E.! :
b
i

b
i

{7425 {2 41n NOR with Stiobe}
| 17426 (4 20 NAND} .
| {7427 (3 31n NOR; i -
| 17428 (4 2-In NOR) iR |

I
|
|
i

Sau khi kich chon tén IC va kich Accept hodc kich dup vao
tén IC can dung, IC d6 sé c¢6 dang:

=| Electronics Workbench T Ll T aies] |-

E:Ic Edit Qm:un Yindow uelp

[o[1

___} o Untitled

[+

il

Kich biéu tugng den bdo trén thanh linh kién dé hién danh
muc cdc linh kién. Kich va kéo ky hiéu déen bdo vao khung
ciia s6 thiét ké. Thuc hién 10 1an dé c¢6 10 den bdo. Kich va
kéo dé ba tri cac linh kién cho hop ly.

Kich chon mdy phat xung tit thanh thiét bi do lugng va kéo
vao khung cua sé thiét ké.
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. No&1 mach gitia edce linh kién cung mdy phdt xung lai véi
nhau.

Néu cin thiét, cé thé thay doéi mau sic dudng mach dé dé
phiin biét vdi lénh Wire Color ti menu Circuit.

5. KWich edng ide nam gée phai man hinh dé diéu hoat mach

File Edit Circuit Window Help | CTucle |E-;:;§ !@ £ 4e FE Tmlr'
7412 oA [ arts ﬁﬂ
E it

(4@ 0. UQvHY

: ; - Merd Genevator

ICLEAF]laonl]SAYE
TEEELLE ST PUEY ELT
i1:tava: [STEFJIEURST|[CviLE
Brraoos oo
B BT —/
serrorrfaresaans] RICEER FIR]

2e5cesif5680a0c] [LHTERNAL [ERTERNAL]
dbddoédbdd =B T

MR AWK~

Trén la ba mach thi du vé& cdch thiét k& cing nhu kiém tra
mach. Sau day xin gidi thidu vdi cac ban mét 56 mach dién tg
iing dung khac cé tinh chat tham khdo va cdc ban cé thé dua vio
dé ma thay déi cho phi hop.

Nhiing mach dién td ing dung
Mach khuéch dai hinh anh dung FET

Mach khuéch dai hinh d4nh cing rdt don gian, chi can hai
FET mé#c theo dang day kéo cliing mét sé linh kién phu khde.
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Description

Cascode Video Amplifier

Mach khuéch dai hinh danbh...

File  Edit  Circuit  Window Help

e g 2
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Steady State |
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Mach bao déong

Mach dung cong dao dé cdp tin hiéu vao cuc B cua T1. Km
dién dp tai cue C lén cao, dat dén mot dién dp ngudng kich SCR
lam den LED va dén bdo nhdp nhay khi c¢6 161 xay ra ¢ 100ms.
Khi tiép diém Space déng mach, mach hoat dong binh thuosng va
tin hiéu ¢6 dang séng hinh Sine. Sau 100ms, tin hiéu trd thanh
xung mot chiéu va phat tiéng ha & loa. Ban c6 thé thay thé tiép
diém Space bing mot mach kich hodc mdt bd cam bién dé tao
mach bdo dong theo y thich.

| Electronics Workbench [T ad] S Iles] (-1

“File Edit Circuit Window Help
B Ea= [ Stomeed ™ T [SLT

£ e X B Wb A ota-{eo

=1 Pa..swe
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=
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(33 3 Lt
2
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o
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An thanh Space dé déng mach va tao ra tiéng hii ¢ loa

m=r Oscilloscope
ZOOH GROUND

TIME BASE TRIGGER

0.02 s/ dw EDGE FE %
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Mach chuéng bao dién thoai

— Electronics Workbench [bisd i P G Y g A
File Edit Circuit Window Help .
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Bit ddu diéu hoat mach bing cach kich cong tac cap nguon.
An phim “O” trén ban phim dé dua may dién thoai vé ché do
OFF HOOK (va cdp ngudn cho ché& dd “off hook”). Bén LED phiit
sang. An lai phim “O” dé vé ché& do ON HOOK. Ben LED tat. An

phim “R” dé cap tin hiéu dé chuéng. Pén LED sé nhdp nhdy theo
tin hiéu chuéng.

Mach dinh thi dung IC 555

File Edit Circuit Window Help | 16212 ps | [53][59°
555-2.cal
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Song higu ciia mach dinh thi
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Vol mach 6n dp nay, ban c6 thé thay thé phan ngudn Pin
VDC bang mot mach AC/DC véi dién thé thich hgp. Ngoai ra,
n c6 thé thay thé mét vai chi tiét mach dé ¢6 thé ¢6 duge mot
ach ciip ngudén diéu chinh duge trong mét pham vi rong tu
5VDC dén 40VDC.
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Mach tién khuéch dai dung OpAmp
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Mach dém dung IC 7493
- Electronics Workbench [T T Ghlee] i+ s

File Edit Circuit Window Help

=
E-E- [ e 10
7493.CA4 |

we X B WA S D YRED

| TRIGGER
¥ S

1 ExTeERNAL

PATTERN

wwwwwwwww

Mach dém dung hé co s6 16. Trong qué trinh dém, dén chay
vong tron theo ting tin hidu dém. Sau khi dé€m tir 0 dén F (da 16
xung) chudng hu mot tiéng va cdc den ngung chdp.
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Phu luc A

Chuong trinh
Clipbook Viewer
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Clipbock Viewer ta mét chuong trinh phy cing dav 8o nhung
chie uang, edng cu... nam wrong chueng trinh Workbeuch for
Win. Véi chugng trinh nay. ban ¢6 thé gquan sat nhdng a9 duns
cua Clipboard va Local Clipbook. Khi Cut hoac Copy thing tin ti
chugng trinh, théng tin dé duge dua vao Clipboard. Sau d6 ban ¢
thé dan théng tin tit Clipboard nay vao nhimg vin kién va cdc
chuong trinh khde, hoac ¢6 thé luu chiing vao Local Clipbook.

Khi kich lénh Show Clipboard ti menu Edit cda chuong
trinh Workbench for Win, [énh hién khung man hinh cua chuong
trinh Clipbook Viewer cung vdi nhitng 1&nh menu va thanh cong
ey

i Electrenics Workbench __|Ffi“?1}_|f?]Q\I@J| ;

la

|t -
ClipBaok Viewer i-i-

ile  Edit View Window Help i—
wll sl [T ] i
fIi =1 Local ClipBouk I

-
|
inl

i
il
s

Clipboard

= Iupb._.ard

e SR TaT= = =

Man hinh Clipbook Vietver
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Khung man hinh Clipbook Viewer chita hai khung cita sé
nho, Local Clipbock wva Clipboard. Khung man hinh Local
Clipbook md ra khi vira khdi déng Clipbook Viewer. Khung ciia
s6 Clipboard xudt hién bing mét biéu tugng.

Clipboard 14 mot noi tam thoi chda thong tin ma ban dang
chuyén gitra cac van bdn, chuong trinh, va Local Clipbook thudng
xuyén chita nhiing théng tin ban muén luu va ding chung véi
nhiing ngudi khac.

Khung man hinh Clipboard trinh bay nhing noi dung cta
Clipboard hién hanh. Khi ban Cut hodc Copy thong tin tu trinh
tng dung, théng tin 46 duge dua vao Clipbeard va van ném tai
d¢ cho dén khi ban xéa Clipboard hoiic ¢ mot théng tin khde
thay thé ngi dung ddi tugng dé bing mdt thong tin khac cong véi
Cut hoac Copy. Ban c6 th& dan théng tin niy vao nhimg van ban
bat ky theo nhu cAu tac vu,

Ban ¢6 thé thudng xuyén luu cdc déi tugng hién hanh caa
Clipboard bang cach Copy ching vao Local Clipbock. Ngoai ra,
ban ciing c6 thé lwu cdc thanh phan d&i turng théng tin (con
dudge got 1A cdce tdp tin) vac day va sau dé Copy nguge lai vao
Clipboard khi muén dan thong tin dé vae van ban.

Sau khi dé&i tugng caa Clipboard duge luu thanh tap tin, ban
¢ thé cho nhing nguéi khdc dang chung. Mo6i hé thong dién
toan déu ¢é chuong trinh Local Clipbook riéng. ban cé thé néi
Clipbook sang mdt hé théng dién todn khdc va nhimg nguoi khic
ciing ¢é thé ndi Clipbook clia ho vao hé théng dién todn cia ban
dé st dung nhimg ndi dung nay.

bé vé lai chuong trinh Workbench, kich Exit tit menu File
cuz Clipbook View,

Cac chde nang cua 1énh menu

Thanh trinh don cua Clipbook Viewer gdin cé cac lénh File,
ledit, View, Window va Help. Cdch diéu hoat cac lénh nay cing
tuong ty nhu diéu heat cic lénh tuong tu cia eac chuong trinh
khde hoat déng trong moi trutng Windows,
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FILE

' File Edit Y .
ﬁ Khi kich lénh File, mét menu xo hién ra
=ped... chia cdce 1énh con lién quan dén viéc thiét lap
tap tin.
Exit
Open

Mg néi dung cua Clipboard da duge luu thanh tap tin. Khi
kich lénh, man hinh hién khung theai Open va tir day ban co thé
kich chon tap tin Clipboard bat k¥ dé hién [én man hinh.

=] Open
File Name: Directones:
I[‘.l:ll:l 1 c\wewhd
| A -
= wewbd |
) ent
] lock
] models
— ) samples |
List Files of Type: Diives:
[Chpboard Files(*.CLP) [#] | = El

Khung man hinht Open ciia Clipbook Viewer
Save As

Luu néi dung cua Clipboard thanh t4p tin véi mét tén méi.
Theo miic dinh, lénh duge phu md, nghia la chua ¢ ndi dung nic
duge dun vao Clipboard. Nhu vay, dé ¢6 thée dung lénh Save As,
trud¢e tién ban phai chon déi tugng trong chuong trinh hién
hanh, ding lénh Cut hodc Copy hodc Copybits cda chugng trinh
d6 dé chép ndi dung vao Clipboard. Sau khi né1i dung nim trong



Clipboard, chon lénh Show Clipboard tir chuyong trinh
Workbench, Chuong trinh Clipbook Viewer sé hién ngi dung cua
Clipboard trong khung cda s8 Clipbook Viewer.

=l Electronics Workbeach 1B Lo (S ] 1+ | ¢
fif= ClipBook Viewer - [Clipbaard] “Ie =T
= file Edit Yiew Window  Help e
st s T
= ¥
S . |
=1
K
T14F
,_“,_ — e I 23\5
: i - o
1 | =] ER
- | g e [ —
# ! |1 L
: . 1
| :
|
%]
o :
rC'hpIJn:md
e —— . e ]

Not dung duge chép vdi léenh Copybits

Sau khi ndi dung hién treng Clipbook Viewer, kich 1énh File
v chon Save As, man hinh hién khung thoai Save As.

‘='| Save As
file Hame: Duectornies:
cascode | c:\wewbd Jhid—
S Cancel I
B P wewhd |
Cen
5 bock
£ models
- ] ramplez |
Savg File as Fype: Driver:
[Sigrond FleseiPi [#] [&=e) T

Khung thoai Save As ciia Clipbook Viewer
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Tu khung thoai nay, ban dat tén tdp tin cho d&i tugng
Clipboard va néu can thi€t chon cdc thanh phan trong khung
thoai dé thém cdc théng tin b§ sung va kich OK.

Sau khi luu lai thanh tap tin, ban ¢6 thé mé lai véi lénh
Open cua chuong trinh Clipbook Viewer dé quan s4t, chép, hoac
cat dgi tugng dé vao Clipboard va dén vao van ban hodc cdc
chuong trinh khéc dé minh hoa.

Exit

Thoat khoi chuong trinh Clipbook Viewer dé vé lai man hinh
chuong trinh Workbench.

EDIT

Edit !_i ew Wind Chuta cédc l1énh lién quan dén viéc xi
Lopy ¢ | 1y tap tin Clipboard.

" Paste... Ctrl+V

_ Delete Del i

Copy

Chép ndi dung cta tap tin Clipboard vao lai Clipboard dé sau
d6 dan vao van ban hodc chuong trinh khac.
D& chép néi dung cuia tap tin Clipbook vao Clipboard
Truge tién ban phdi chép ndi dung cia Clipbook nguge vao
Clipboard trude khi c6 thé chén chiing vao van ban hoic chuang
trinh khac. Néu nhu ban khéng chép thém mot thong tin bat ky
nao khdc (d6 1a nhiing ndi dung cda Clipboard ¢6 cung trang véi
Clipbook), théng tin d6 van con ndm trong Clipboard va ban
khong can phai chép lai. P& thuc hién:
» Trong khung cita s Local Clipbook, chon trang muén chuyén.
* Kich nat 1énh Copy tir thanh céng cu hoic chon Copy tir
menu Edit.
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Chép thong tin tw trinh dng dung MS-DOS Khi dang ding

trinh ung dung MS-DOS trong Windows, ban ¢é thé chép nhitng

thong tin, hinh dnh c¢ia man hinh, hofic d&i tugng bat ky vao

Clipboard. Khi st dung ch& dd Full Screen, ban chi c¢6 thé chép

hinh anh cia nhimg ndi dung ndm trong toadn bd man hinh vac

Clipboard. D& thuyec hién:

¢ Kich niit 1&nh Control clia trinh ding dung heidc An Alt+thanh
Space d& md menu Control.

= Ti menu Control, chon Edit.

» T menu x8 cua Edit, chon Mark.

¢ Trong van kién, chon néi dung mudn chép.

« Kich nut lenh Control ¢Ga trinh img dung hoic dn Alt+thanh
Space dé md menu Control,

» Tiu menu Control, chon Edit va chon ti&€p Copy.

Chuyén déi théng tin  Clipboard tam thdi chia thong tin da
duge chép ho#ic chuyén tir vaAn ban nay sang vin ban khac. Sau
khi thong tin nim trong Clipbeard, ban cé thé hwu, xem lai ching
theo mét dang khac hodc loai bé ching khéi Clipboard.

Ban ¢6 thé dung Clipboard nhu mét vimg dém dé chuyén
thang tin gilta cdc trinh dng dung véi nhau. Phuong phdp ban
diung thay d8i, tiy vao loai trinh ing dung ban dang dung dé sao
chép va ddn.

Paste

Dan thang tin tir trinh dng dung khdc vao van bdn hign
hanh. Phuong phdp thuc hién tdc vu nay cing tuong tu nhu thue
hién ching trong nhing chuong trinh Windows khéc (k€ ca cae
irinh vng dung MS-DOS hoat dgng dua theo Win).
Delete

X6a ndi dung hién hanh trong khung man hinh Clipbook.
Khi chon 1&nh, man hinh hién khung thoai Clear Clipboard.
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-

Clear Clipboard

@ Do you want to clear the contents of the

Clipboard?

Yes | | No

e ]

Sau khi kich Yes hodac &n phim Del trén ban phim, moi noi
dung trong Clipboard ciing nhu nhitng gi dang hién trong khung

man hinh

VIEW

Yiew ‘Wind

Clipbook Viewr s& bi x6a.

uw Hel

v Toplbar

Lénh quan sdt cdc dic tinh clia chuong

}.ﬁ”ﬂ% fink,

|
LJEuIl Fage

Toolbar

Lénh

cho hién hoic gidu thanh céng cu trén man hinh.

Déan néi dung da chon trong Clipbook sang Clipboard.

Dén ndi dung da chon trong Clipboard sang Clipbook.

Xéa noi dung trong Clipbook va Clipboard

Hién ndi dung trong Clipbook theo chi dé da chon
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Hién tiung trang ndi dung da chon trong Clipbook.

Hién cédc trang ndi dung da chon trong Clipbook clung
mot luac.

Status Bar

Cho hién ho#c gidu thanh tinh trang. Khi duge ddnh dau
chon, thanh tinh trdng ndm ngay cudi man hinh thé hién céc
théng tin lién quan dén viée xi ly.

Table of contents

Hién ban noéi dung cua Clipbook. Cé ba cach trinh bay cac
noi dung ctia déi tugng: theo mau tu cia chu dé, theo ting diém
ctia ndi dung hodc ca trang ndi dung.

Thumbnails

Hién khung chia ndi dung cua déi tugng. Nhimg ndi dung
hién trong khung nay ciing theo ba phuong phédp: theo méu tu,
theo khung noi dung hoéc ca trang.

Full Page

Hién ndi dung cua Clipbook theo céa trang man hinh.
Window

Windaw Help Tuong tu nhu lénh Window trong

Loscade Shift+F5 | c4c chuong trinh tng dung hoat déng
Tile Horlzontally ’ ’

Tile vertically  ShiftefFa | trong moi trudng Windows khdc cé chuc

Arrange lcons ning sip xé&p trinh bay lai cdc thanh
Refresh F5 2 . . 2
phan, cong cu trong khung cia s6 man
v 1 Clipboard hinh ch hi h
2 Local ClipBook inh cho phu nhgp.

164



Phu luc B

Tim hiéu vé PCB
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PCB (Printing Circuit Beard) Id mét trong hai chuong trinh
ciia OrCAD chuyén dung d€ v& va khoan cdc 18 trén mach in dé&
gdn linh kién. Cing nhu chuong trinh Workbench, OrCAD PCB
cling ¢4 hai phién ban, mdt ding cho DOS va mét dung trong méi
trugng Windows.

Vai PCB, ban khéng can phdi v& cde dudng mach in trén
bang mach theo dang thd cdéng ma chuong trinh sé tu dong vé
mach in dya theo so¢ d6 mach chi tiét da thiét k& trong
Workbench hosic (OrCAD SDT). Sau khi PCB v& xong bang mach
in va duge luu thanh tap tin, ban chuy&n tap tin nay sang mot
chuong trinh tién ich khac ciing thuge PCB dé d4anh d4u nhitng 16
khoan cdc chan cdm linh kién va cudi cing dua sang mdy in dé
i ban ké&m.

Muén s dung duge chuogng trinh PCB, ban phdi cai dat va
khai bao nhitng théng s& cAn thiét d& chuong trinh ¢6 thé nhin
dang dugc ti cdu hinh hé théng, man hinh, d¢ phan gidi...cho
dén mdy in rdt phie tap.

Dé PCB ¢6 thé v& duge mach thi€t k& cta Workbench, trude
tién ban phai thiét k& mach trong Workbench va luu lai thanh
tap tin PCB dé chuyén tip tin ban thiét sang chuong trinh nay
dé PCB can cf vao mach chi tift ma v& mach in.

Do chuong trinh PCB ngoai pham vi cia quyén sdach nay nén
chi gidgi thiéu qua mdt s6 nét co ban vé cdc chuong trinh tién ich
cua PCB.
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COMPNET

Sau khi Export t4p tin ban thiét k& mach chi tiét tu
Workbench sang PCB, ban ¢6 thé thay d8i cdch trinh bay trén so
dd mach chi ti€t dé PCB c6 thé vé cdc dudng trén bang mach
hoan chinh hon. Chuong trinh tién ich COMPNET la phuong
cach ma nhitng su thay ddi ¢6 thé duge thire hién trén mach chi
tiét d€ c6 thé doi chiéu giita bang mach in va sg d6 mach chi ti&t
mét cach dé dang khi gan linh kién vao mach in.

Sau khi tdai mach vae PCB, COMPNET sé so sanh 14t ca
nhitng khéc biét gita hai chuong trinh timg chi tiét mot trong
cdc khéi mach dé sau dé tao nhitng dudng mach ngan nhat.
Ngoai ra, COMPNET ciing kich hoat tip tin WAS-IS d& khi
ngudi thidt k& mach c6 thé sau nay thay d6i hodc nang cap lai
mach chi tiét.

Gia sif sau khi tai s¢ dé mach chi tiét cia mach bdo dong tu
Workbench vao PCB va ¢6 nhitng sy thay d6) trén so dé mach chi
tiét, PCB s& tinh todn lai sy khdc biét giva tap tin géc cing vdi
cde thanh phan d4d thay d8i trong PCB, PCB sé tu tao tap tin
CHANGES.NET d€ ghi lai nhimg thay dfi nay. Ban co thé ding
chuong trinh x{r Iy vén ban d& xem nhing théng tin vé cac thay
d6i nay. Thi du:

2C5222C5 with ref U1, pin 4 has been modified from VCC to power
2C8222CA with ref U2, pin 2 has been deleted
2C8222CA with ref U2, pin 3 net NOOO8 has been delete

COMPNET ghi chid tat ¢d nhiing thay déi trong Netlist. Dai
v6i nhang truimg hep khi ¢6 mot khoi mach nao dé duge thém
hoac loai bd, COMPNET cing sé& ghi tén khéi mach dé6 cing nhu
cie dudmg mach duge 10 vao khai mach dé.

D61 v3i nhilng veddng hgp khdi magh ddge d&i t8n. vip tin
WAS.IS cling chia tAptin ¢d vb ca tap tin mai.
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MODLOC

Chugng trinh tién ich MODLOC dua ra ban thong tin chi
tiét vé tap tin bang mach. Tuy thudc vao sy chon lua cho viéc
dinh dang, MODLOC s liét ké moi thong tin tir hugng vé& mach
i, tén, vi tri cha ting linh kién cing nhu tén cdce duting mach.

MODLOC dién dat cdc vi tri cla titng linh kién theo truc toa
dd X va Y. Hudng duge minh hoa theo goc 4% 0, 90, 180 hodc 270.
Hudng cua khéi tuy thude vao s ldn duge xoay véi l1énh Rotate.

Thi duy, gid st ban mudn kich hoat mét danh sdch ngén cua
tat ca cdc linh kién trong tdp tin DENCHOP.BRD ddc thiét ké
v61 IC 74L.542, sau khi ddnh tén tap tin trong chuong trinh nay,
man hinh hién théng tin ¢é dang nhu sau:

Ui 6.600 0.600 [19)]
Uz 0.600 1.050 (0)
U3 0.600 1.550 (0)

Chan coa linh kién duge liét k& & c6t tha nhat, edt thit hai
vi ba 1a 40 X va Y ngay chdn s8 1 cGa linh kién d6. Cot cubi
cing la hudng dat linh kién ndm trong ciip ngoic don.

D& c¢6 thé quan sit rd rang hon, ban c¢6 thé dung chuong
trinh van ban dé€ quan sdt. Thi du:

Ui 741544 (0)

1 0600 0600 +5V

2 0700 0600 NOQOOS5
3 0.800 0600 NOOOD2
4 0900 ©.800 NODDOS

14 0.600 0.300 VGG

Cot thi nhit 14 chan cia IC, ¢dt thit hai va ba 12 vi tri clia
chian IC va cft cudl cung 1a tén dudng ndi mach.
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MODMOD

MODMOD la chuong trinh tién ich cho phép thay ddi kich
¢d, hinh dang cia cdc 16 khoan gén chén linh kién. Do trong mot
bang mach ¢6 nhiéu linh kién khéc nhau va do dé chan cidm cia
cdc linh kién nay cing khdc nhau nén viée thay d8i kich ¢d cing
nhu hinh dang cde 16 khoan ciing rat quan trong.

Ban cé thé duing MODMOD d& tao mdt khéi mach méi. Thi
du, gia st ban mudn tao médt khdi mach dua theo dic tinh cha IC
74L500.

OOO0O0O0 OO

p 74L5S00

KOOOO OO

Sau khi tao tép tin, ban cé thé ding chuong trinh xit 1y van
ban dé quan sdt thong tin. Thi du:

itk
Pin Shape Grientatation Size Horizontal Vertical X Y
1 Rectangle Vertical 0.035 0.055 0.055 0.58 0.65
2 Circle Vertical 0.035 0.055 0.055 0.65 0.65
3 Circle Vertical 0.035 0.055 G.055 075 0.65
4 Circle Vertical 0.035 0.055 0.055 085 085
14 Circle Vertical 0.035 0.055 0.055 0.55 065

Ngoai ra, vdi 1énh tién ich cha chueng trinh MODMOD, ban
¢6 thé ra lénh cho chuong trinh thay d8i kich ¢&# cung hinh dang
chan ¢Am bat k¥ cia linh kién d& phii hop khi gén linh kién vao
mach in.
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NCDRILL

Chuong trinh tién ich NCDRILL dua ra ban noi dung chi ti&t
vé cidc 16 khoan chéin c&m linh kign, bao gdm kich @, cung v6i vi
tri tén bang mach in. Phin xudt clia tap tin nay c6 thé thude
dang ma ASCII hosc EXCELLON dé mdy khoan mach in ¢6 thé
doc duge. NCDRILL ké&t hop véi phan xuit dé t8i wu héa sy di
chuyén clia mdy khoan; khoan cde 1§ duge liét ké tir kich e& nhé
nhit cho dén lén nhat.

Vdi dang EXCELLON, NCDRILL ciing dua ra cdc tap tin
xudt dé bd sung cho tdp tin dugc chi dinh trong phan xuat,
Nhimg tap tin nay chia danh sdch cta cdc kich thude cia mii
khoan duge diing trong t4p tin bang mach.

Ngoai ra, NCDRILL ciing tao mdt tidp tin mang tén
REPORT.OUT va ghi lai cdc kich ¢& cGa nhimg 15 khoan cling
nhu vi trf cta ting chan cdm linh kién va cde diém néi mach
bang day dan.

Ban c¢6 th€ ding chuong trinh xi 1y vin ban dé quan sat
thong tin vé cde 16 khoan cdm chan linh kién. Thi du:

ASCII (0.035, 6.85, 1.15)
ASCII (0.035. 6.95, 1.15)
ASCI {0.035, 7.05, 1.15)
ASCII (0.035, 7.15, 1.15)
ASCH (0.035, 7.25, 1.45)
ASCl (0.035. 7.35, 1.15)
ASCH (0.035, 7.45, 1.15)

ASCII{0.035, 7.15, 1.80)
Cét thi nhat bit ddu bling dang tap tin thude ma ASCII

hode EXCELLON, c6t thua hai 1a kich ¢& cta 16 khoan, cat thit ba
va thit tu 1 toa @6 X v cda 15 khoan.
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PRINTPCB

Chuong trinh tién ich PRINTPCB dung d€ in bdn vé hoan
chinh cua mach in gém cde dudng ndi mach, cdc 16 khoan ciing
nhu tén ciia ede linh kién.

Nhing chuong trinh tién ich trén duge trinh bay vdi muc
dich 48 tham khao. Ban c6 thé ty vé 1dy bang mach in theo dang
thii céng sau khi d&i chigu vdi so 46 mach chi ti€t, nhung diéu
nay sé lam cdce dudng mach din khong dep va déi khi chinh céc
dutng mach ban vé biing tay gy nén nhing tré ngai do cich bg
tri dudng mass khang hop 1y, cde dubmg ddn mach day méng
khong déu hodc qua gin va qua xa...

Vide vé dudng mach in c¢6 thé dung chuong trinh
CorelDRAW dé& vé va sau d6 in ra d& lam ban kém...

23388

|
o 88

o——0-—0

M6t thi du vé mach in
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NOI DUNG

Trang
L gidi thiédu 5
Phan 1 D6i nét vé Workbench
1. Man hinh Workbench 9
Workbench for DOS 9
Worrbench for Win _ 11
2. Céac ky hiéu thiét bi do ludng va cdch s dung
Muitimeter 13
Function Generator 16
Oscilloscope 18
Bode Plotter 20
Word Generator 22
Logic Analyzer 25
Voltineter 29
Ammeter 31
3. Cdc ky hiéu linh kién dién td va dng dung
- 555 Timer 35
- AC Current source 36
- AC Voltage source 36
- Adder (Mach cdng logic) 37
- Analog to Digital Converter (ADC) 38
- Céng AND 40
- BJT (Bipolar-Junction Transistor) 41
- BDC-to-Seven-Segment Decoder 42
- Buffer 43
- 4-bit Binary Counter 44
- D Flip Flop 44
- Decoded 7-segment Display 45
- 3-t0-8 Decoder 46
- 8-to-1 Demultiplexer 48
- Diac 48
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- Digital-to-Analog Converter
- Diode

- Encode

- Flip-Flop

- Full-wave Bridge Rectifier

- Nhimg mach ¢éng Logic

- 1C (Intergrated Circuit)

- J FET (Junction Filed-Effect Transistor
- JK Flip-Fiop

- Monostable Multibrater

- MOSFET (Metal-Oxide-Semiconductor FET)
- 1-of-8 Multiplexer

- Multiplier

- Cong NAND

- Cong NOR

- Céng NOT

- Céng OR

- OpAmp

- ASBCII Qutput Table

- Probe

- Pull-up Resistor

- RS Flip-Flop

- Relay

- Resistor Package

- Silicen Control Rectifier (SCR)
- Seven-segment Display

- Shift Register

- Shokley diode

- Switch

- Transformer

- Transistor

- Triac

- Tristate Buffer

- Variable Capacitor

- Variable Conductor



- Variable Resistor
- XOR gate
- XNOR gate
- Xtal
- Zener diode
Phin 2 Céc lénh trong menu
File
Edit
Circuit
Window
Phan 3 Thiét k&' va ki€ém tra mach dién
Mach khuéch dai céng suit Class B
Mach dén chép dung transistor
Mach dén chép dung IC
Nhimg mach dng dung khée
Phu lue A <huong trinh Clipbook Viewer
Phu lye B Tym hiéu vé PCB

96
97
98
99
100

103
113
119
132

137
145
147
140
165
165
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Tu thiét ké mach dién ta
voi Workbench

Chiu trach nhiém xual ban :

CAT VAN THANH
Bién tap - HANH NGUYEN
V& bia : NGUYEN HAN
Trinh bay : THIEN TRUNG
Sira ban in : HOANG VAN

In 1000 cudn khé 14,5x20,5 tai Xuong in Scitech - 83 Ly Chinh
Thdng. Gidy phép s¢ 04/XB-QLXB Cuc Xudt bdn cdp ngdy
05.01.2000. Trich ngang k& hoach s6 116/04/QLXB Nha Xudt
ban Théng Ké cdp ngay 12.01.2000. In xong ndp luu chiéu Quy
172000.



Tw Thiét Ké mach Dién Tw Voi Workbench

For Dos & Windows

Ban 13 mdt chuyén vién thi€t k&€ mach dién va dién ti
chuyén nghiép? Ban 12 mdt ngudi thg dién va dién tlf tai t mudn
tim hi€u v budc chin vao lanh vuc thi€t k€ mach ? Moi viéc déu
rit don gidn, chi cin mdt m4y dién todn loai binh thudng nhu 386
ching han vi vdi chuong trinh thi€t k€ mach dién va dién ti
Workbench 12 ban cé thé thuc hién dudgc.

Workbench 12 mdt chuong trinh chuyén diing thiét ké céc
mach dién va dién tit. So v6i chuong trinh OrCad SDT thi chuong
trinh niy c6 nhiéu wu di€m hon 1a khdng chi don thuin vé cdc mach
dién tir nhw OrCad ma lai con c6 nhitng thiét bi do dac dé ki€ém tra
lai mach thi€t k€ c6 hoat dong hay khong. Ngoai ra, chuong trinh
con k&t hap duge véi chuong trinh OrCad PCB dé vé bing machiin
theo mach dién da dugc thi€tké.

Workbench c6 hai loai chuong trinh khdc nhau : ding cho
DOS va diung cho Windows.

NHA SACH VAN LANG

Gia: 15.000d
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