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Ban la mét chuyén vién thidt ké mach dign va dign tu
chuvén nghiep? Ban la mét ngudi the dién va dién i tai tu
mudn tim hidu va bude elién vao lanh vye thiét k& mach? Moi
viée déu rat don gian, chi cAn mdt mdy dién todn loai binh
thudng nhyu 386 chiang han va véi chuong trinh thiét ké& mach
dién va dién tr Workbench la ban ¢6 thé thie hién duge.

Workbench 14 mot chuong trinh chuyén ding thiét ké& cac
mach dién va dién td. So vdi chugng trinh OrCad SDT thi chuong
trinh nay ¢6 nhiéu wu diém hon 12 khéng ch: don thuin vé cac
mach dién ty nhu OrCad ma lai cdn cé nhimg thigt bi do dac dé
kiém tra lai mach thiét k& c¢é hoat dong hay khéng. Ngoai ra.
chuong trinh cdon k&t hgp duge vai chuong trinh OrCad PCB dé
vi bdng mach in theo mach dién da duge thiét ké.

Workbench c¢6 hai loai chudng trinh khde nhaa: dang cho
DOS va dung cho Windows.

Workbench for DOS: Gém 3 dia 1.2MB hoic 2 dia 1.4MB.
Workbench for DOS cung ¢é hai tap tin chugng trinh khde nhau:
IK'WBA va EWBD. Hai tap tin chuong trinh nay déu ¢6 nhimg
lonh diéu hoat giong nhau, chi ¢6 khdc 14 phan linh kién thiét ke
khac nhau va ¢6 thé hoan chuyén giita hai chuong trinh vdi nhau.

Workbench for Windows: Cing cd riéng hai chuong trinh
khie nhau: 2 dia 1.4MB dimg cho Win' 3.x va 3 dia 1.4MB dung
cho Win' 9x.

Nhimg bai tap thiét ké mach va cdc thi du minh hoa trong
quyén sich nay duge sif dung dua trén moéi truong Windows va
nhitng tham s& cai dat chuong trinh ¢é khdc di d81 chut, nén déi
vé1 may dién toan cua cdc ban néu ¢é khac thi xin cac ban dimg
ngac nhién.



D61 diéu can biét thém vé Workbench for DOS

Du s dung trong mor trugng DOS, Workbench for DOS cang
[+ mét chudng trinh giao dién va dung mouse dé vé mach cung
nhu ¢hon lénh. Cho nén, néu hé théng dién todan cuia cdc ban oo
cai mouse cho DOS thi khong co van dé gi, ncu khong cdc ban
hay tim trong thu muc DOS clua cac ban ¢é tap tin mouse.com
hay khong. Néu khong, cac ban phai cai thém tiap tin nay va cu
mai lan trude Khi su dung chuong trinh:

¢+ Sau khi khéi déng hé théng theo DOS, ngay dong mai lénh,
ddnh léenh mouse. Sau khi an Enter, man hinh hién thaong
tin xac lap tinh trang cai dat mouse trong maoi trudng DOS.

in 1ng'l.'leu:u:e s
DHIUER for

!"Iouse & __'l'ra.ckBall

Mouse Installed: [Microsoft Model
Report Rate (Dynaniﬁoﬁisu 1utum)

Man hinh cai dat mouse vdt lénh mouse

»  Sau khi vé lan deng lénh DOS, ddnh thu muc chuong trinh va
dinh lenh EWBA hoie EWBD dé vao Workbench.
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Po6i nét vé Workbench




Workbench for DOS

e wio chuung trinh
trnth vic danh lenh EWBA hoaec EWBD. Sau khi 4n Enter, min
linh haén logo cing ban quyen edaa chuong trinh,
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« Man hinh Workbench
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Ngay trén cung bén trai man hinh Workbench 1a tén céc
léanh menu cung vdi bén phai géom bon thiét bi kiém tra cing
vdi cong tic kich hoat.

Dong thu hay 1t tén tap tin thidt ké mach., Mac dmmh la
Untitled.

Ving Lrang ¢ giita ia noi thiét ké mach va bén canh phai va
dudi eung la thanh kéo man hinh dé xem nhing phin con
khedt sau man hinh.

Nguay bén phai viung thiét k& la danh muce ky hiéu cde linh
kién dign t ding vao viée thiét k& mach. K& bén la thanh
truot doc dé xem 1thimg linh kién con khuit sau man hinh.
Ky hiéu mii tén chéo dung d& thu nhé hoac phéng to khung
cua s6 thi€t k& mach hodc linh kién.

Workbench for Windows
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Cung wong W nhu cac chudgng wrinh chay trong Windows
khae, dong trén cing la tén caa chuong trinh cing vdi nit
thoidt chuong trinh ndm ngay géc trai.

Dong thit hai gém bdy thigt bi dung d& kidm tra hoac thiér
k& mach cung véi cong tac kich hoat mach ndm ngay goc
phai. Ngoai ra, con ¢é hai dung cu do ludng niam trong phan
danh muc linh kién la Volt k& vi Ampere k&

Dong thii ba liét ké danh muc cde ky hiéu linh kiénn dign tu.
Nhimg ky hidu nay lidn quan dén khung danh muc Passive
nim ngay goc trai, canh khung cira sé thiét k&, Khi kich linh
kién nao trén dong ky hiéu linh kién, khung Passive s& hiéu
thén cde linh kién bd sung nam trong dank mwue cung voi
thanh trugt doe niun Lén phai dé kéa va tim nhixng linh kién
trong danh mue nim khuat sau man hinh.

Canh khung danh mue linh kién 1la khung man hinh thiét k&
vai trén cung la tén tap tin, Mace dinh 1la Unittled. Ngay bén
phdi va dudi khung cia sd thiét ké la thanh trugt doc va
ngang dé¢ kéo quan sdat nhimg phan c¢dn ndm khudl sau man
hinh,



2@ Cac ky hiéu thiét bi
kiém tra, do ludong
va cach s« dung

Ngay dong dau tién cia man hinh Workbench for DOS cing
nhu dong tind ba cia man hinh Workbench for Windows 14 thanh
ky hidu nhing thiét bi kiém tra do ludng chic nang hoat déng
cua mach dién.

B¢ s dung nhitng thiét bi kiém tra do ludng niy chi can
kich chon loai thiét bi ti thanh ky hiéu, kéo vao man hinh thiét
k& va tha vio ngay mach dién, giita hai diém can do va kiém tra.
Ngoai ra, trong mot mach dién, ban c¢6 thé si dung nhiéu loat
thiét bi kiém tra khdc nhan ¢ nhing vi tri khdc nhau dé kiém
tra tinh niang hoat d¢ng cia timg mach.

Nhirng ky hiéu thié&t bi kiém tra mach

Multimeter Do dién dp, cudng d6 dong
béng héd van  dién, hodc cutng dd suy hao
ndng (insertion loss) 4m thanh trd
khéng giva cde didm do thu
trong mach dién.
Dé st dung déng hé van ning:

1. Kich va kéo biéu tugng ciia déng hd van niang vao khung cia
s0 thigt ké&.
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2. Dt bidu tugng vao giita hai diém can do trong mach dién va

tha ndt mouse,

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

do.

4. Diéu chinh lai cdc ndt didu khi€n cta may do.

5. Dé loai bo may do, kéo bidu tugng clia may do vé lai vi tri
ban dau ctia né trén thanh thi&t bi. Moi dugng néi mach vé
médy do sé bi x6a bo.

Ngoai ra, ban ¢6 thé diéu chinh lai cdc nut diéu khién cua
may do theo cdc dang:
o Loai gia tri do theo Ampere, Volt, Ohm hoéic db.
« Tin hiéu AC hoac DC.
o Cdc gia tri cdn thidt véi thude lénh Setting.
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D& thuc hién dugce véi ba thé loai nay, sau khi thiét k& xong
mach, kéo bidu tugng may do van ning vao gifa hai diém can do
thu trong mach. Trong khi bidu tugng mdy do con dang duge
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chon (van hién mau dé) chon 1énh Zoom trong menu Circuit. Biéu
tugng may do hién ngay géc trdi dudi man hinh. Kich vao kéo
bi&u tugng may do vao vi tri thich hgp d& quan sit.

Viéc kich thudc lénh Settings trong biéu tugng mdy do van
nang la dung dé& chinh trd khdng noi vi clia Volt k& va Ampere
ké&; rieng cudng dé ndi vi cda Ohm k& va gia tri DB duge dp dung
theo tiéu chuén.

Nhitng gid tri thé hién trén bidu tugng may do trong chuong
trinh déu di duge 4n dinh theo dung tiéu chuin cia cdc may do
thue t&, cho nén nhimg gid tri do dugc trong mach dién khéng ¢6
anh hudng nao dang ké déi véi mach dang duge do thi.

Sau khi thiét k& xong mach, phéng te biéu tuong déng hé
van ning va kich thude lénh Settings, man hinh hién khung
thoai Multimeter, liét ké cdc thong s& cda cdc thanh phéan trong
mach dién.
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W Ghi chu: J

Tranh dang may do dién dp tro khdng cuo trong

mot mach dign ¢é tré khdang thdp, hogc dong thdp trong mét
mach dién ¢é tro khdng cao vi diéu nay cé thé mdy do hién
thong sé sai va dnh huong dén chdt luong cia mach dang

thiét ké.

TFunction
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May phat séng

Tao nhing tin hiéu theo dang
séng hinh sine, vudng va rang
cua. Ban cé thé& didu chinh cac
tan sd, chu ky hoac bién do
song hién.

Cach su dung may phdt séng cing tuong tu nhu cich dung
mdy do van ning. Ngoai ra, ban ¢é thé kich chon biéu tugng mndy
do va dung lénh Zoom trong menu Circuit d& phéng to va diéu
chinh lai cdce nit diéu khién clia may do theo cdc dang:

23 =

Funclion Generator

| gy~~~
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FREQUENCY
DUTY CYCLE [50 B
AMPLITUDE
OFFSET

o B

o Waveform: Kich mét trong ba ky hiéu dang séng hinh sine,
riang cua hosic hinh vudng d& chon. Ban c¢6 thé thay ddi dang
séng rang cua hofic hinh vudng bing céch thay d6i gui tn
trong khung tham sé Duty Cycle.

¢ Frequency: Tan sb clia mdy phdt séng tim ra s6 chu k¥ ma
mady kich hoat trong méi giay. Ban c6 thé diéu chinh tan s&

tie 1Hz dén 999MHz.
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Duty cycle: Tac dong truc ti€p lén cdc dang séng hinh
vudng va rang cua. Ban cé thé diéu chinh ty 18 chu ky nay tu
1 dén 99%.

- DPéi véi edc dang séng hinh vuéng, tham s diéu khién ty Jé
cua chu k¥ tuogng déi cao. Vai gid tri 50%, bién do trén va
dudi cua dang s6ng s& biang nhau.

- D81 véi cde dang séng hinh ring cua, tham sé diédu khién
a6 ddc cia dang séng bing cich di dich cdc diém trong chu
ky ngay diém dinh cia dang séng. Véi ty 1& 50%, ta ¢6 séng
hinh ring cua 14 mot tam gidce can.

- Thamm s& Duty Cycle khéng tdc dung d6i vdi dang séng
hinh sine.

Amplitude: Kiém tra bién d6 dién dp cua tin hiéu, duge
tinh tir gida tri DC cho d&n dinh séng hiéu. N&u diu ra duge
ndi véi didm COM va dén diém + hodc -, gid tri dinh déi
dinh (peak-to-peak) ciia tin hiéu do dugc s& bang hai 1an bién
do cua tin hiéu. Néu dau ra duge néi dén + va -, gid tri dinh
dai dinh s& gap bén lan gid tri bién ds.

Luu y la gid tri bién 46 la gid tri dinh cda tin hiéuy,
trong khi gia tri cia tin hiéu xoay chiéu duge tinh theo céin
bace hai hoiic gid tri RMS (Root-Mean-Square).

Offset: Didu khién tin hiéu DC theo gid tri thay ddi ctia tin
hiéu AC. Gia tr O (zero) dat dang séng caa tin hidu theo true
X cua may hién séng.

Ban cung ¢ thé didu chinh gid tri nay tir -999kV dén
999kV. Nhimg tham s6 cai dat cho bién d4 sé xac dinh
nhitg don vi cho gia tri Offset.

Positive Terminal: Cyc duong cung cdp tin hiéu véi bién
do da chon theo chiéu duong so vdi diém COM.

COM (common) Terminal: Cuc COM (common) cung cap
tin higu gid tri dé1 chidu. Gid tri gifa cye COM véi Ground
(ndi mass) la zero.

Negative Terminal: Cuc Am cung cdp tin hidu véi bién do
da chon theo chiéu Am so véi digm COM.

17
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Oscilloscape Hién nhimg thay d&i vé bién

May hién séng dé va tan s§ cda tin hiéu. May
do ¢6 hai dAu vao, kénh A va B
nén hai tin hiéu khac nhau co
thé hién ra trén mdy hién souy
cung mét lde.
Ban c6 thé ndi mdy hién séng
vao mach dién d€ quan sat tin
hiéu nhiéu lan. hodc ¢o thé so
sdanh hai dang séng cua har tin
hiéu khde nhau.

palm]

Cach st dung mdy hidn séng cing tuong ty nhu cach st dung
mdy do van nang. Ngoai ra, khi phéng to may hién séng, ban ¢4
thé chon nhimg thanh phan dé quan sit séng hiéu trong mach:

s Cai cac truc: Y/T, A/B, B/A

e Cai thoi hiing: time base, V/Div

¢ Chi dinh cdc truc géc: Xpos va Ypos
¢ Ghép diau vao: AC, 0 hosic DC

« Tin hiéu kich

¢ Diém nai dat

« Phéng to mdy hién séng

< Oscilloscope
200N GROUND
TIME BARSE TRIGGER
[0B0 s/diu EOGE ¥4 %

x pos [000 [ LEVEL [coa [
PEER o/a AsB. LTl m B OEXT

CHANNEL A CHANNEL B

[ 5 viow B [5 viow

Y POS [000__ 4 ¢ POS 0.0 &]
ac o B4 aC 8 %
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Ngoai ra, ban ¢6 thé diéu chinh cde gia tri trong khi mach
dang dudc kich hoat. Néu mach van hoat dong binh thusng, ban
¢6 thé di chuyén dAu do d&n cdc diém do thu khac trong mach
dién dé kiém tra. Trong ca hai trudng hgp, mdy hién séng sé ty
dong ve lai séng hieu.

- Bode Plotter

TIN OuT

zo.ool  May phan tich

20

tan sé cong
hudng

Dung dé& phan tich tan sd cong
hudng cda mach dién. May cd
thé dimg dé& do hoac ty 1¢ cic
bién d& (Igi sudt tin hiéu tinh
bing dB) hoiic dé dich pha
(tinh theo do).

Mdy do ty kich hoat tAn pho.
Tan s¢ cda nguén AC bat ky
trong mach dién déu bi bd qua,
nhung trong mach van phai ¢6
ngudn AC cung cAp.

N&i cde tram In va Out cla
may do dé&n cdc diém trong
mach dién muén kiém tra cée
gid tri Vin va Vout.

Cdch sit dung may phan tich tan s6 cong hudng ciing tugng
tu nhu cdch su dung may do van nang. Khi kich chon mdy do va
phéng to véi lénh Zoom, ban ¢é thé kich chon cdc thanh phan dé
quan sdt song hiéu.

= Bode Plotter
LRSS pHasE SAVE
VERTICAL HORIZONTAL
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»  Mode: Magnitude or Phase: Chon dé cai bién dd hodc
pha néu nhu ban ¢6 mudn mdy phan tich ty 18 bién dd gitia
har diém do tha hay khéng (1o suat dién 4p tinh theo d3)
hoae d6 dich pha (linh thec d8) tuong ung véi tan s§ ttnh
theo Hertz) .

» Base: Log or Lin: Chon Log hoac Lin d€ guan sat thang
do trén cde true x va y thee cach tinh logarith (hé thap
phan) hoidce theo tuyén tinh (cd s8 1).

Hé co s6 thap phan thuong duge dung khi phan tich
tinh cong hudng cia mach theo gidi 1aAn réng. (Dang séng trén
wdy do chi thé hién khi dp dung thang do theo hé thap phan).

s Vertical axis seale: Cai didm diau va cudi gia tri thang do
cho truc doc cua mdy do bang cdch diéu chinh nhimg gid tr
I va 1 cia nd.

Khi do bién do (lgi suit), truc doc sé cho thay ty 1& gita
drén Ap dau ra v dau vao (Vout/Vin). D63 vdr hé théap phan, cde
don vi duge tinh bang dB. Dai vdi hé don vi, cdac gia tri s3 the
hién theo dang don gian.

Khi kiéwm tra dé dich pha, nhimg don vi ludn luén duge
trinh bay theo d6.

» Horizontal axis secale: True ngang cda mdy do ludén luén
trinh bay gid tri tdn s& Ban cé th& diéu chinh nhimg diém
ddu v cuel bang cach gan cae gia tri FiFinaly vi T (Initial)
cul o,

+ Getting readouts: Kich hoat mach dé& quan sdt gid tri dat
duge. Sau d6 di chuyén con trd hinh chir thap cia may do
d¢ quan sat gid tri vé tan s& va bién dé hodc pha tai diém
Lat ky.

C6 hai cdch dé di chuyén con tro chit thip cia miy do:

< Kich mai tén gan ngay cudi cua may do, hoac

* Kéo con tro hinh chr thap tir canh trai min hinh cia

mav do va thd ngay vi tri muén do.

Gii tri ngay giao diém cda con trd hinh chir thap va dudng
dan s¢ hien ngay goc phii bén dudi may do.
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R Generator dién dé kich lLoat. May hién

May phat xung bi€u do xung vdi 8 bit trén mbi
dong. Khi duge kich hoat, tung
dong bit duge phat i, nguoe
lai, may sé truyén trong mach.
Mdy phdt xung c¢ling cé mot
déng hé xung rdt ¢6 ich cho
viée tao tinh déng b xung.

Cach st dung mdy phdt xung cing tugng tu nhu cach su
dung mdy do van niang. Khi kich chon may do vi phong to vdi
lénh Zoom, ban c¢é thé kich chon cae thanh phan dé quan sdit
xung hiéu.
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» Nhip xung hiéu: Dé thém mat tin hidu xung vio may phat
xung, kich c¢hon viotri va dianh 1 hoac 0. Mot khy da chon
ditm ehén. ban co thé dung cic phim khoa dé di chuyén tin
buién xung quanh trudng.

’ (Ghi chy: Viée dung may phat xung sé cho ban biét trude tin
hiéu dau ra, nhu la tin hidu dudge chi dinh bing moét bang hoat
dong (Truth Tal:le).

«  Khdi hoat may phdt xung: Dé khoi hoat may phat xung:

- Chon Step dé chuyén xung duge chiéu sdng vao mach
dién,
- Chon Burst dé@ chuyén ca 16 xung, bdt didu bang xung theo
sau xung duge chifu sang.
- Chon Cycle dé chuyén xung theo dang chuol. An Ctrl+T
A& dung.
Gid tri cia nidl xung trong chudt xung hién hanh duge thé

hién trong tram tuong dng ngay cudl mdy phdt xung.

o  Luu va s dung lai biédu d6 xung: D& luu, xoa hodc tir
bidu do xung, kich chon ede nat lénh tummg dng trong ky hidu
may phat xung.

ihi chon Save hoac Load, ban sé thdy khung thoai trén
mint hinh. Dung khung thoai nay dé luu hoac chen bigu dé
xung. Cde tap tin cla bidu dé xung khi duge luu s@ Ltheo dang
P,
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K/mug thoat lun bign dé xung Khuug thout tdi bien do wmg

Déong hé xung: Mdy phat xung dua ra bd dém xung va duge
thé hién ngay tram déng hd (Clk). Mbi chu ky xung gdm hai
gia tr1: | va theo saula 0

Mach kich xung (Trigger): May phdt xung c¢6 thé duge
kich trong phin néi vi bang chinh chu ky xung cia né hoac
ngoai vi bang cach dua ra mét tin hiéu qua didn kich (tram
nim ngay géc phadi trén). Néu dung mach kich bén ngoai,
xung sé& duge phat di theo méi mue dé cao nhan dugc.

TAn s6 xung: Cai tan sd cGa mdy phdt xung theo Hz, Khz
hoac Mhz. Mdi xung duge dat ngay cac diém xuat theo mét
chudi chu ky xung.
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Mich trén nnnh hos mét mach den chdp theo xung quéc
dung 10 Tasy duge Lhict ke theo Workbench for DOS voi EWBD.
Khi quét mot bit (4 L0 xung) dén sé chdp gt Lin.

Logic

Analyzer

May phan tich

logie

May phan tich tim kénh higén
cic song hiéu nhu caec s=déng
vuong dun  theo théy hang
Mpoas ra mar clung oién oo
xaung higu biégu hicn thee he
uhi phin va hé thap luc.

Cich su dung may phan tich logic cong tuong we nhu cach s
dung may do van nfing. Khi kich chon midy do va phéng to vin
lenh Zoowt, ban co thé kich chon cde thanh phin dé quan st

suny hudu,

[=]

Logic Analyzer

CLERE
TRIGYELEE
g
EXTERMKL
BURST

.‘{&"X.\.ﬂ!l'!

TI%E BASE
() HEX®: il_:[ I 1 O0ms ! dia

S N G oD R

= Hal phin ba bén trii cua may do hién trang thai (ecao hoae
thapi cia cae tin higu duoe nhin trén ting kénh uhip.

«  Nhing difm duge danh s8 niun theo chifu ngang bén dudi

cung may do tuong dng vt cde dong ugung cua phian hién
séng vii minh hoa nhang gid tri nhi phan coa timg bit xung.

o  Thianh phan Iex ndm canh dich nhimg gid tri nhi phan
thanh nhing gia tri thap lue tuong dng theo tho tu cua cae

bit xung.

e Nuat lenh Clear phue héi gid tri logic cua may do di thé hién.

20



e Niit lénh Time Base diéu khién thang do cda thigt bi. Gan
gid tri thoi hang theo giay.
Ngoai ra, ban ¢é thé kich hoat may do dé:

+ Chi dinh néu nhu ban muén tin hiéu bAt dau thé hién theo
sudn Am hodc duang, kich chon nut khién dang séng theo
chiéu tang dan hoac gidm din.

+ Chon Burst d& dung nhitng tin hiéu dita theo cac didm nhap
clia biéu tugng nhu la cac mach kich.

+ Chon External dé dung tin hiédu ti mach kich ngoai vi cla
bidu tugng (nfm ngay canh phii).

+ Chon Pattern dé dung biéu dé dugc chi dinh nhu 1a mach
kich xung. D& cai biéu db, ddanh nhitng s6 1 va 0 vao khung
nam bén dudi. (Néu chdp nhan nhimng gid tri nao khde,
danh X).

File Edit Civcuit Window Help ._:“. ] -I
/segdema.cdd a Parls_,ﬁ
7
B
_ 2
[L~.Jmlj
s
= 1S
L__t. - Logic fnalyzer
. s 3 TLEAR)
—_— J L. TRIGGER
f S WS g U O [EXTERIML
A T e N D S R U L | [eUssY
1T LM PATTEF I
M
U MOX XX A
L < 7
- Vord Generator 6 (O] é) é @ é © @ HEX-
4 D R ——— l tq
A 000 00DDD0RD J m
3 DL L1104 L1 LS " .
2 GOV 11140 ] bLIDLY Im I
3 [fcaosciniottices] (sTEP][BURST][EveLt]
- vileilortotida -
s |Jiciistiriii0160 o
s |fiif10c1111h0100 TRIGSER I'_‘
T [Qotswriivainians INTERNAL'[XYERNRLI = |
o 1 4 13 b4 Clik ]
Shdddedsds M . ) ¢

Mach hién thi thanh ghi 7 doan duge thiél kd vat Workbeneh for DOS
EWDBD
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Logic
Converter
May dai Logic

Day la mét thiét bi rdt manh

ding d& thuc hién céc viée

chuyén déi cia mach dién. Ban

¢6 thé dung thi&t bi nay dé 4éi:

¢ Mach dién thanh bang
Truth Table hoic so @6 chi
ti&t.

e T bing Truth Table thanh
dang Boolean hodc,

¢ Tir biéu thic Boolean thanh
mach dién ho#ic bang Truth
Table.

Cich su dung may d8i logic cling tuong tu nhu cich s dung

niay de

van nang. IKhi kich chon mdy do va phdng to véi lénh

Zoom, ban ¢6 thé kich chon cde thanh phan dé quan sit xung

hi¢u.

=] Logic Convertar )

DDCRIO000 O
AECSEFGH oOUT

F E CORVERSIONS

( }7 s T —+  210]s

‘ 1oL —» AlB )

' Tolt SLF AIB

) nibB - ]Oll

( BB S

; n Fig -+ HAND

v L

[ ]

Nin doc nai canh phai cia may do 1a mat bp nat lénh dung
dé thuc hién mét &8 chie nang:
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Doi mach dién thanh bang phan tich (Truth Table)
May &1 Yoo $ a YA L Ar i
e . Y?TTJ My \Fo déi 10;,1::} c6 t}h'e b ing phau tich
cho cac mach dién véi khoang tdm ngd
nhéap va chi ¢6 mot ngo ruit.

e N&i cdac ngd nhap cua mach dién dén cdc cuc néi mach cua
biéu tugng mdy do. Sau dé néi ngd ra cua mach dén diém
nam t4n phai cua bidu tugng may do.
» Dé& hién bang Truth Table cho mach dién, kich nut léanh caa
no.
e  Cing c¢d thé sia chua hoac d8i bang Truth Table thanh
nhing dang khic bang cich dung cae nit 1énh trén mdy do.
Ngodi ra, cang ¢é thé nhap bang Trath Table bang cdch:

A D& tao bang Truth Table, kich chon s& kénh mudn nhip, ti
A dén H, ndm ngang phid trén eing mdy do.

A Gin dédu ra da chon trude cho timg didu kién nhap bang
cach thay dai nhing gid tri trong cdt Output {QUT). De&
thay d6i gia tri, kich viio d6 va dinh s6 1, 0 hoic X.

Dai biang phan tich thanh bifu thiic Boolean
D¢ d3i bang Truth Table thanh biéu
[N — SN
L ‘ J thire Boolean, kich nit lénh tuong dang.
Biéu thite Boolean hién ra ngay cudi thiét bi do ludng. Sau d6, 6
thé don gian né hoac déi thanh mach dién.

Déi bang phan tich thanh biéu thue Boolean don gian
Dé chuyén biéu thife Boclean thanh
SINnP .
1D l i 12 ] . . . .
\ 3 ] dang don gian kich ndt lénh tuong

ing.

Chuong trinh  Workbench dung phuosng phip Quine-
MecCluskey dé don gidn. K§ thuat nay ddm bao viéc don gidn héa
cho nhitng hé théng c¢6 nhiéu vao dé& c6 thé thue hién theo dang
thu ¢dng theo phuong phap Karnaugh.

r Ghi chi: Viée don gidn hoa chiém rat nhiéu bé nho. Néu hé
thong dién todn ciia ban khéng di b6 nhé, phuong phip nay
s& khéng ket thiic tde v, vi (¢ hon, mdy ¢ thé bi treo.
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Dai bidu thie Boolean thanh bang Truth Table

A. Bun ¢6 the nhap bidu thite Boole ao
Corna B ~+ T |1 }1\ Ijt nhap u\ s Ian v} -
' trudng vdn ¥ ngay vung cudi cua thiét
bi do ludng.

Pé d61 biéu thiae Boolean thanh béng Truth Table, kich bi&u
tugng tuong ung.

Dé giam thiéu bigu thite Baolean, trude hét doi thanh bing
Truth Table 14i sau dé don giin né.

DSi biéu thie Boolean thanh mach dién

Pé& tao mot mach dién tir bi€u thdc

Boolean, kich ndt 1énh duge ddnh dau.

Nhitng cédng logic duge minh hoa bing biéu thuc s& hién

ngay trong vung bi€u thi. Nhimg thanh phan déi tugng déu duge

chon, nén ban ¢6 thé di chuyén ching dén nhimg vi tri khac

nhau hodc Copy va Paste chung vao nhing mach dién phu.

¥ Ghi cha: Ban c6 thé thiét lap nhing thanh phén tién ich va
cde maeh dign plnie tap nhiu la cdc mach giai ma theo cdach
nay.

HiE — T ¥ }

Doi biéu thic Boolean thanh mach c6ng NAND
Dé tao mot mach dién bao gém moi
ni B — HAHD . R v ., <
’7 J dieu kién cua bidu thic Boolean bang
ciach dung cdc cong NAND, kich nit lénh tuong dung.

Voltmeter Do nhing sy sai biét nhing

Von ké nguon dién ap AC hoic DC
gia cdc diém do trong mach.

N6i nhimg diém do cua mdy do song song vdi nhing diém
muén do. Diém do trén mdy do c¢6 mau dam hon la ddu am.
Trong mdt mach dién, ¢6 thé nsi nhidu may do tai cac diém can
do tuy y.

Muén do nhimg thanh phéan tin hiéu AC hodc DC trén mach
dién, kich ddp vao dang séng hiéu trén mdy do. Khi do tin hiéu
AC, gia (ri do dugc s& tinh bing RMS.
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Loai mndy do trong chuong trinh duge thiét lap theo tiéu
chudn mdy do volt thuc t& ngoai thi trudng hién nay véi nji trd
rat cao (1IMQ), va thudng khéng anh Ludng dén mach cdn do.
Ban c6 thé ting trd khdang nay, tuy nhién, néu ditng may do ¢é
néi trdé cao trong mach dién ¢é tro khang thap, gia tri do duge sé
bi sai lach va tir d6, mach dién thiét k& ¢ thé dat chdt lugng
thép.

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

Cédch st dung Volt k& ciing tuong tu nhu cdch si dung maiy
do van nang. Khi kich chon mdy do va phéng to vdi lénh Zoom,
(hozc kich dup vao biédu tugng may do trong mach), ban cé thé
kich chon cac thanh phan dé quan sdt cdc gid tri thé hign trén
may do.

=i flectranics Warkbench lil?l*f|_|r':'l";\w_}] [~ s

file Edit Circuit Windaw Heip
'oi::[

AN (Y [ ==k

B ow RIS DYhE

=1 Passive A.CA4 .
= [ ’
) Tk &:ﬁ;‘?-; M
o | | Tl
@ |y
- ]
1 -
}g “-l Volimeter
EAVS
@ Retistance (A} |1 J |HQ }:::! [Acccpﬂ
% Mode: g
&
& L
A )
1 llte] [ ] [

Much ndn AC/DC duoe thiét hé trong Workbench for Win
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‘{ |j||— Ampmeter  Dung d€ do cudng do dong dién
Am-pe ké trong mach dién. Canh ¢é
dugng bién dam hon la cyc am.
Trong mdt mach dién, c6 thé
ding nhiéu Amp k& tai nhimg
diém can do tuy y.

Muén do dong AC hosic DC, néi mdy do vao gitra hai diém do
thit; kich dip vao biéu tugng may do va kich chon ché& dé do &
khung Mode. Khi do dong AC, gia tri dugc tinh theo RMS.

Loai may do treng chuong trinh duge thiét lap theo tiéu
chuin may do Ampere thuc t& ngoiil thi trudng hién nayv vdi ni
trd rat cac (1MQ), va thuéng khdong danh hudng dén mach cin do.
Ban c6 thé tang trd khang nay, tuy nhién, néu dung may do cé
161 tré cao trong mach dién ¢é tré khdng thap, gid tri do dugc s&
bi sai léch va tu d6, mach dién thiét k& c6 thé dat chit lugng
thap.

Cdch su dung Amp k€ ciing tuong tu nhu cich s dung may
do van nidng. Khi kich chon mdy do va phéng to véi 1énh Zoom,
(hoic kich dip vao bigu tugng mdy do trong mach), ban ¢6 thé
kich chon cdc thanh phan dé quan sat cac gia tri thé hién trén
may do.

lile Edit &ucm( Window ];[elp

«v':f—t—‘.U'//Mﬁ' O‘HHEO

-| Passive | KIRCH_CU.CAM
¥
0
%)
il :?:\
o
It
_;; -] Ammeler
_‘_:: Remtance (A [0 | (72 [5] [Accent |
1
¥ Mode oC + Comca
| = o [Concu |
I 2 | AC
Kiém tra cmmg dé ciiw mach Kirchoff duge thiét ké vei Workbencl for

Win
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Vdi nhimg thiét bi do lusng nay, trong modt mach dién, ban
¢6 thé ndi nhiéu Lhidt bi do luong dé€ do thi va kiém tra d nhimg
dién khdc nhau d& tir 46 cé thé biét dude vi tri nao khong dat
yéu cAu ma sta déi lai.
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3. Cac ky hiéu linh kién
dién tu va Wng dung

Ngay canh phii cua man hinh thiét k& Workbench for DOS
(EWBA va EWBD) la danh muc cac linh kién dien va dign w
ding cho vige thiét k& mach. Riéng ddi vai Workbench for Win
thi ¢ hang thd ba 1a thanh ky hidu géom nhimg ky hiéu bicu
tugng chinh cia cic linh kién dién va dién ta. Khi kich vao mét
trong nhimg bidu tugng nay, khung cita s Passive niam bén trai
khung cia s6 thiét k& sé hién danh sdch cdce linh kién khac nim
trong biéu twong danh mue chinh nay.

=] Eleclronics Warkbench i) TR (o]
File Eadit Circoit Window {lelp
E@hgl 300 nd JEE =S :Z:u__] i
T3 T E 0 DR
I_JT Passive 1\5 “Untded
I M~ iinhkén h danh sach linh ki ]
- N <
| = _\Il. auge chon thanh danh sdch linh kién I
ot N
: T ifl
i v I thanh cudn I
e 1. i
TS !
I khung liét ké linh kien bd sung cla |
s danh myc linh kién dugc chon
o
E)
e
¥ _
A +
i teie | IR .

Man hinhi danh mue linh kign Worlbencl for Win
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Man hinh danh muyc linh hién Workbench for DOS (EWBA)
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Trong phan ndy, véi nhing ky hiéu qud quen thude ddr véi
cie bov ubu dién wro. w dién..., tac gida bo qua khoéng dé cap dén
ma chi gidgi thidu mot s& linh kién ¢é cong dung cao cing véi mot
50 mach dién wng dung miu dé cdc ban lam quen. Pong thoi,
uhdng Yoai linh kién nay duge 138t ké theo thu te mau tu.

555 Timer (IC dinh thi 555)

c g

SMO VCC
TRI O |-
SUT THR
RES iZid R

1

555 timer 1a mot IC thuong duge dung trong cac
mach dao ddng da hai don, dao ddng da hai kép
hosic cdc mach dao déng khién dp (VCO -
Voltage Control Oscillator).

Vé cd ban, IC 555 gbm hai mach so pha, mét mach cau chia
ap. mdét mach dac dong flip-flop va mét mach transistor kich
dan. Day la moét linh kién hai trang thai cé dau ra véi mie dién
hoiic thap hodc cas. Trang thai ddu ra nay c¢é thé duge diéu
khién bdi nhing tin higu nhiap va nhimg thanh phan tao thai
hang duge rip bén ngoai IC.

Ung dung:
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Mach dao déng da hai dung IC 555



AC Cuarrent source

— Ding dé€ diéu chinh cdc gid tri RMS clia dong xoay
_l_}__}',,_ chiéu trong pham vi tit nA cho dén kA. Ngoii ra, cang
W2 " 6 thé dung 48 didu chinh tin s6 va géc pha theo cong
thue:
Vrms = Vpeak/1.414

AC Voltage source

T Ky hidu cia bg eadp nguén AC c¢6 thé diéu chinh gi4d
-|-|-~|‘ I|- tri dién d4p RMS trong g'{éi tir uV cho dén kV. Ngoai
.o ra, ciing c6 thé dung dé diéu chinh tan s& va géc
pha theo cong thic:
Irms = Ipeak/1.414

Ung dung

File _Edit_Circuit_Window Help
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Adder (Mach edng logic)

L
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Jd0
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Mach coug logic ¢6 hai dang: céng
todn s6 (Full-Adder) va céong ban
£0 (Half Adder). Ky hiéu minh hoa
{a IC logic cong toan sd, 1a su cdi
tién cia mach céng bian s§ dé
nhimg séng tai nhap bén ngoai cé
thé duge gép chung trong viée tinh
todn.

Ung dung
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Hinh trang trugc la mot mach céng ding ba IC logic d€ cong
ede tin hidu duge nhap ti mdy phat xung. Ting ngd ra cua mach
duge nd1 v6i cde bd hién s6 déng thai cing duge ndi vdi cde héng
den nho. Khi duge kich hoat, mdy tac xung phdt ra nhiing tin
hi¢u bit d€ vao timg mach cdng, Cf mdi bén bit mot, mach cong
hién ra phép tinh cong ting con s8 va dén nhip nhay.

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

Analog to Digital Converter (ADC)

“oc o - IC déi tur tin hidu tuong tu sang tin hifu sé
i Eé — (ADC) la mot loai IC dic bidt dung dé giai
“WREF+ b=+ méi tin hi¢u. Tin hiéu nhap la mot dién dp
J2E EF= Eg L thudc dang tuong ty thay déi va tin hidu xudt
i E E; T 1A tin hiéu s6 thudc hé nhi phan. Mach déi A-

EQC™ D dich nhimg tin hidu dién ap thude loai

tuong td ngay tai ngd nhap thinh hé co sé

= Electronics Warkbench LA YA R E
Lile Edit Circuit Window Help

=
ET 3 B s OB &

[ Stopped oL

[=T_Passive ] ADC DACT.CAM ‘.
S O S — [
‘,. % I I.| |=[=T=] W—_{]],] '
I | H
-~ |
20l i \ i
(5 I _}‘: .
- , I §
h- !
N A L
== +

Mach A-D duge thiét k€ véi Workbench for Win
Hinh trén minh hoa mdt mach déi tin hiéu lps analog sang
tin hiéu digital tuong duong véi lps. Su chuyén doi bat diu i cd

moéi ldan tin hiéu nhap vao ngdé SOC & muc dién ap cao. Tai ngd
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vit, than O (Output Enable) cing mang mic dién dp cao. Tan sJ
dong ho wai ngdé SOC khéng nén vuot qua 1IMHz cho mdi Jin
chuyén doi trong lps. Va vi thé, tan s§ mau cua mach ADC cing
khong vitgt qua khung tan s6 nay.

Trong mach nay, tin hiéu mau duge dp dung § tan 58 20112.
Viée tang hofc gidm tin sé ¢ mdy phat xung eling nhu nhimg sy
tdc dong trén mat 46 dang séng cia mach ADC va cdc xung hiéu
cuia ching sé tdc dong lén mach DAC.

D¢ quan sat nhitng anh huéng cla mach, kich dap vio
nhimg bidu tugng may do d& quan sat két qua.

o
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Dang séng va tin hiéu nhdp vé xuat ciia mech DAC

Mach trén dung tin hiéu hinh Sine t0 mdy phat séng
(Function Generator) dé cung ¢ap cho mach. Ban cé thé thay déi
tin hicu nhap vdi dang séng hinh vuéng hodc ring cua dé quan
siat dang song xuit rén mdy Oseillator va mdy Logic Analyser.
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Céng AND

I
AND gate truth table:
" Né&u tit ca tin hidu nhap &
AR N 4 { B | Y
muc dién dp cao, tin hidu l |
xuit eGng g 1.m.(c- dl\en ﬂ}p 0 | o | 0
cao; ngude lal s& la mde o | 1 | o
dién dp thap. 1 ] o0 | 0
1) 1 | 1
Ung dung
Filu Edit Circuit Windou Help | 3001 ns I @ .-\“"" ]@
(-] Hultinoter [ and-gate.ca3 Ei{ Parts @
TR =
[k L
e [)aY=e] bt
e [ | %
_Lerransd] o
—— Vaur _@
—— e r@ %
:Ll_ "‘;.-' . r& Inpuet B [m
= - T—Qi Ingut _C
- — —| “ x

Bu céng tic A, B, C déu déng, den LED sang, dong hd chi 5V

Trong mach nay, nhitng céng tdc khién ap dugc dung 4é

thay thé ba céng AND nhip.

Khi mach duge kich hoat, ngudn chinh cung ¢Ap cho mach
qua ba coug tic A, B, C d€ vaoc ba cdng AND va lam den LED
chily sang (e logic 1) va déng hd chi 5VDC. Khi 4n mot trong
ba phim A, B, C (tuong ung vdi bat hodc déng cac cong tic A, B,
C), den LED s& tét (muc logic 0) va dén LED tdt. Dong hd sé& bdo

oV.
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Cong tdc A 16, den LED tdt, déng hé chi OV

BJT (Binpolar-Junction Transistor)

C
5 Transistor BJT c6 thé duge vi nhu 14 mat thidt bi
cé van déng mo dua vao cuong db dong dign qua
né dude dung dé diéu khién cdce dong dién ti va

PN E-

nhimg chde nang khuéch dai cing nhu chuyén

c mach. Chiing 1a mdt thiét bi ¢é ba 16p va hai méi
8 lién két: goe-phdt (B-E base-eminiter) va gée-thu
(B-C base-collector).

Transistor BJT ¢6 hai loai: PNP va NPN. Ching
c6 cuc cAp nguén va hudng dong chay bén trong
khdae nhau. Cdc ky tu dat tén cho cdc cuc tinh (dugng hodc dm)
cta linh kién dé tao nén tén got cua transistor.

Cdc transistor cé cong suit 1dn thusng cé vo bing sit (ing
véi cue C) va thugng duge bAt vao mdt migng nhém dé gidi nhiét.
Con nhitng loal khdc ¢6 kich thude nho hon. Hién nay, vdi ky
thuat tién tién, cac transistor ¢é kich thude rat nhé va tat ca
dugc ghép véi nhau tao thanh mdt mach tich hop (IC).

PNP E+
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BDC-to-Seven-Segment Decoder

Mach tgo xung vudng diing trunsistor NPN
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BDC

IBBRARER
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(Binary-Coded-Decimal)
Segment Decoder 1a mét IC gidt ma bay
doan ddi ed 4 bit BCD nhap thanh mat gid
tri thap lue (hexa) va dua ra tin hidu cua hé
thap lue ¢6 muce dign cao tuong vng vdi tin
hiéu BCD nhap.

to-Seven-



U'ng dung

Fila Edit [ircuit Window Help

1R (L

99cnt.cdd

O]l Parts

m)

—

\ i I
; ibcccnt l’ LPM"__}__I

Word Generator

am N e e e

2
L.

{ 1PIGSER §
2 [InTeKiinL [EATERNAL
) = <

[ ] ~

Emimlt v sl Ic L visRdvivie

&

Hinh trén 1a mét mach gidi ma dung IC BDC @di tin hiéu

nhap thanh tin hiéu thap luc 8 tao thanh mét mach dém tit 0

dén 99.

Buffer (Mach dém)

LA mot mach céng khong
ddo ¢ nhidm vy lam
tAing dém nhan ngudn
dong thap va dua ra
nguon ddng cao.

Ruffer truth tahl
A | ¥
o | ©
1 | 1
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4-bit Binary Counter

(s 1 I
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Bl
rr
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o
::13

ETH

CTR Mach dém 4-bit nhi phan ¢6 hai ddu vao

[l

U

Cile  va bon dau ra. Mach dém la mét mach
I tién ich trong viéc ldp cdc mach chuyén
Et thanh ghi dung d& chuyén cde bit cao

ngay suon xung dm khi duge kich. Pé dém
duge nhing xung dai, tin hiéu dua vao

phai duge n6i viao ngd CLKA va ngd ra Qa

phai duge néi vaoc ngd nhap CLKB. Mach dém duge phue héi
bing cach dua mdt tin hiéu thap vao ngd RO1 hoic RO2.

D Flip-Flop

ﬁD

44

Mach D Flip-Ilop 14 mach kich tai sugn duong cia
xung nhap. Mach git lai gia tri duge dua ra nhu la
nhimg tin hi¢u nhip cla né cho dén khi tin hiéu
nhap bi thay déi.



Do mach duge kich hoat tur
tin hidu xung, mach chi chi dan
kbi tin hidu tai sugn xung duong
tang cao.

Cing ¢6 mét phién ban D
Flip-Flop khdc mang tén la D

L fiip-flop truth table:

> C ¢ On+ 1
o 7 | 0 {reset)
1 1 | 1 [set)

latch. Chde ndng cua hai loai D Flip-Flop nay hoat dong nhu
nhau, chi khdc la phién ban sau duge kich hoat ¢ sudn am.

Ung dung
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Decoded 7-segment Display

Bd gidi ma hién thi 7 doan nay that ra cling tuong
ty nhuy man hinh tinh thé 7 doan théng thuong
kh4c, nhung d& s dung hon vi chi ¢6 bén ngd nhap.
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Ting tin hi¢u s thap luc (G - 9 va A - F) duge hién thi khi 4 bit
nhi phan tuong duong cla né duge kich nhéap.

I:Tng dung

1
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Ctt mbdi 4 bit xung dudc phdt ti may phdt xung truyén vao
mach, bd hi&n thi 7 doan hién ra mét co s6 thap luc.

3-to-8 Decoder

Mach gidi ma mot trong 8 tin hidu vao kbi duge
phit hién béi ba céng khién nhap A, B, C va
hai ngd nhap G1 va G2. Né&u céng G1 nhan tin
hiéu cao va G2 nhéan tin hidu thap thi tin hiéu
ra tugng uUng vai tin hiéu thap phan tuong
duong cia hé nhi phan sé duge kéo xudng thap

SRR ROt

LY
OO e

va ngudc lai.
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Cu mai lan may phét xung phdt di 4 bit nhi phan, cdc mach
dao duge kich hoat va 1am cho den bao chady sdng theo thi tu.

8-to-1 Demultiplexer

1 S DENLK IC hoan diéu cé bén ngd vao va tdm ngs ra.
G Ngbd vao thip tai chan D duge din dén mot
ds é D trong tim ngd ra nhu d8 duogc xdc lap bai
- = E’ ba ngd vao A, B, C. Con nhirng ngd ra khac
_ E g ﬂ déu duge duy tri ¢ mdc dién cac. N&u ngd
T £ EJ' EN (Enable) nhan miuc dién cao, ca tam

’ ngd ra déu duy t1) 6 muc dién cao.

Diac

Diac la mot linh kién chuyén mach hai hudng
phu thudc. N6 hoat déng gidng nhu hai diode
Shockley midc song song nhau. Diac giéi han
dong chay qua né & ci hai hudng cho dén khi
dong tal vugt qud qud dién 4p kich cuia né. Khi
dién 4p vugt qui ngudng dién ap kich, diac tai
dong theo hudéng caa dién 4p.

Ung dung

Mach img dung d trang sau dong diac va triac d& didu khién
dién 4p xoay chiéu qua cong tAc chuyén mach. Bién trd P thay
d6i dién ap xudt hién qua diac dé kich tdt hoiic md géc khién cua
triac. Ctt méi ldn gip maot xung kich, dén bdo sé chay sdng. Tri
s6 clia bién trd VR cang téng, thoi gian sé chép sdng nhanh, danh
sang cua d&n cang md di va nguge lai.
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Digital-to-Analog Converter

NN ERE Mach DAC c¢6 chic niing chuyén
1 .E 123486 ™ déi tin hiéu digital thanh tin hidu

Dy analog tugng duong. Mach cé tam

i HL ,:" ngd nhéip tin hi¢u s§ va hai ngd

I nhap dién 4p so sdnh d& xdc lap

dong déi chidu. Mach DAC sé kich

hoat khi cudng d6 ddng dién tai ngd ra ¢é cung ty 1& bién do vdi

hiéu digital nhap. Tin hiéu ngé ra thq hai cing la két qua cta
ngd tha nhat.

Ung dung

Mach minh hoa dudi day ding IC A-te-D Converter dé d6i
tin hiéu analog nhap thanh tin hiéu digital xudt. Sau d6, mach
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dung IC D-to-A Converter d& d4i tin hiéu digital vé lai tin hiéu
analog.
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Khy duge kich hoat, den sé nhdp nhay theo nhip xung déng
ho va ot dén méi dinh suon duong cua tin hieu, chuéng reo mot

l4n.

Diode

Bt

La mét linh kién bdn din chi dan dong dién mét
chiéu. Day la mdt linh kién chuyén mach don gian
nhat, hodc 12 md (ngung) hoac la déng (dan).

Ung dung
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Chi gidi md ot trong nhdng tin hidgu nhap
cao nhit. Muach giil ma tdam tin hiéu nhap
thanh tin higu thude hé co s6 8. Moi tin hiéu
nhip, xuit va so sanh déu hoat dong ¢ muc
do thiap.

Mach Flip-Flop la nhing bd nhé dién ta, co
khd nang chda cdc gid tri 1 hoac 0 cho dén
khi ching duge khéi phue.

Nhimg mach co bian cia Flip-Flip dugce
goi la RS fip-flop, & mat sy cai tién cda
nhimg mach dign tir ca, duge goi la magch
dao déng da héi hai trang thdi. Nhimg cong
NAND va cong NOR cang duge dung dé tao
thanh ciac mach Flip-Flop.

Trong danh muc ¢6 5 mach Flip-Flop la
RS flip-flop, D flip-flop, D flip-flop hoat djng
vdi gid tri thap cung tin hiéu nhdp khong
déng bd, JK flip-flop hoat déng véi gid tri cao
cing tin hiéu nhdp khéng dong bo, JK flip-
flop hoat dong vdi gia tri thdp clug tin higu
nhip khéng ddng bd,
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Full-wave Bridge Rectifier

Mach ciu nan duge tao thanh bon diode vdi
N, 'a tung doi ndi ti€p nhau va sau dé hai déi ndi
H "‘ ti€p nay midc song song nhau dé ndn AC
_:‘._‘ «~ thanh ngudn DC toan séng. Diém néi ti€p
ﬁ w"' giita hai diode la diém nhén ngudn AC; gita
" hai di€m duong mdc song song la dau ra cua
dién dp duong va gidta hai diém Am mic song
song 14 ddu ra cha dién dp Am.
Dién dap DC tai diu ra trung binh vao khoang:
VDC = 0,636 * (Vp - 1,4)
v6i Vp Ja gid tri dinh cla séng hiéu nguén AC.

o

o,
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Hinh minh hoa hal mach edu ndn véi mach thit hai cuén so cdp lkhéng
néi mass va dang song
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Nhing mach
53w
= Gates

cong Logic

Nhimng mach c8ng logic 13 nhiing linh kiéa
didu khién dién tif s&. Dang don gidn nhAat
cia mach ¢ng la chuyén trang thai. Mach
cho qua tin hiéu khi duge déng va chan tin
higu khi mé. Nhimg cng duge dung dé thyec
hién cdc chidc ning logic sau: AND, OR,
NOR, NOT, NAND, XNOR, Buffer, Tristate
Buffer.

Chic ning cha cic céng dién ta don
gian chi lam nhiém vu chuyén trang thai.
Tuy nhién, cdc cdng dién td c6 tdng trd
nhép cao va téng trd xuat thdp. Ching c6
thé din mt s6 c¢dng nhap khdc va cé thé
chuy@n trang thai theo mét téc do dién tir
(cdng hudng thoi hding nhanh). Chang cé
thé duge dung cdc nhu ciu quyét dinh c6
tinh chét logic.

Tu nhiéu nim trude ddy, cdc mach eéng dugc tao thanh tu
nhitng transistor ba cye (TTL logic) va thudng bi mat cong sust
rat nhidu. Sau nay, véi ky thuat dién td, cdec mach c¢dng thuong
dimg nhimg linh kién ¢6 chat tir tinh nhuy CMOS dé tranh hién
tuong bi suy hao cong suat. Cac mach tich hgp (IC) ¢6 thé chua

rat nhiéu céng.

File Edit Circult Window Help | Burst | [
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Mach cong AND digc thiét k& vai Workbenel for DOS EWBA...
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Mach chuéng bao ditng hai céng NAND tin hiéu s6 dé lam sang
cac den LED va kich Reley. Tin higu “thdp” tal ddu ra ¢ cong L3 duge
dong d8 SINK cuong do dong dign cao ciia den LED khi duge ddin.
Chudng bio va den LED sdng ngay suon am cia xung.
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1C (Intergrated Circuit)

IC 1a médt mach- tich hgp chida rat nhiéu linh kién rsi bén trong
hinh thanh mét khéi eé rat nhiéu chan. Cdc IC cé ba loai,
hang chan, hai hang chian va bén hang chan. Ngoai ra, cling con
c6 loai IC vé sat tron v6i cae chan chay theo hinh tron.

Dé b6 thé chon va st dung cdc loai IC wrong Workbench. kich
biéu tugng IC tén thanh linh kién (Workbench for Win) dé hién
danh muc IC trong khung clra s6 Passive. Kich va kéo biéu tugng
IC vao khung ctra sé thiét ké& (dp dung ca hai méi truong DOS va
Win), sau dé kich diip vao biéu tugng IC dé hién danh sdch lidt
ké tén cua chung loai IC déd.

=| Electranics Warkbench |7 L T [T o] |42
ji!e Edit Circuil Window Help

o s (AR I=dE=E [T
T w X B0 e OwmE

=1 1 3 Untitled i
==l o
el i ==
1A H
E?azxx l
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74 47| -_Accep' j
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7402 (4 2-In NGR) Cancel
S 7404 (6 INVERTER]
7405 (6 INVERTER)
i 7406 (6 INVERTER 0/D)
l 7407 |G Buffe: B/D| +
ll|
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Kich bidu tugng IC trén thanh linh kién va kich dip vao IC da
kéo vao trang thiét dé chon loai IC muén sit dung.
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Ung dung
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Muach daae ding ding IC 555...
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..va dang song.

J FET (Junction Field-Effect Transistor)

File

Edit Circuit

1(\ ﬁI

S=e LAl

B

e S

-]

FET

J FET la mot trong cdc loai transistor
truong khién ap duge ding dé gidm hiéu
ung tu trugng dién te d@ diéu khién
cutng dg. Dong qua J FET duge diéu
khién bé&i chinh cfng dién 4p clia né.
Nguén dién 4p cang tré nén am, cuong dd
dong dién cang nhé.

J FET dugc ché tao bing mot loai
ban ddn N hosic P dugc goi la kénh. Hai
ddu cua kénh duge goi la cuc nguén
(Source) va cue phat (Drain). Déi vdi loai
J FET kénh N, cuc cédng (Gate) la mat
chat ban dan loai P; va loai J FET kénh
P, cyc c¢ng la chat ban ddn loai N.
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Ung dung
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Mach Bootstrap diing J MOSFET va dang song
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Mach edt tin higu hinh Sine dung J FET va dang song.



JK TFlip-Flop

‘-

JK flip-flup truth table

Preset | Clear | J K |
Cieck | Q Q@

1 i X N

¥ ! 1 t (unstable)
1 { (] X i
X | 1 0

0 | 1 | X X |
X | 0 1

0 | i} | o0 0 |
- | - - (no change)
0 | 0 0 |
- { 0 1

0 { 0 | + 0 |
- | 1 0

1} } 0 1 1 |
- | - - (changes to
oppesite)

4J £ L JK Flip-Flop duge kich tai sugn 4m cia xung nhip.

=y Nhitng dong x6a va phuc hdi cia né cé thé duge

P T ™ “ R N . R

ki dang dé ghi chong lén JK va xung nhip.
1

Viéc dung cac xung déng hé 1a dé diéu
khién nhitng sy thay ddi trang thai
hoat dong déng bd cta mach véi nhing
phdn con lai cda mach dién. Diéu nay
trdnh duoc diéu kién khic biét cé thé
x4y ra véi mach RS Flip Flop.

- Uord Generator
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ocooavooffeccsooan

TRIGGER S | |
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MBI © 0 YOTY

ddddoddd B U

Mach dén chép dieng JK Flip-Flop
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Monostable Multibrator

M’JNDETE: Mach tao xung véi mdt thdi hiang ¢6 dinh
ET.;'CT o tuong dng véi sudn kich cia xung nhéap. Bo
='ﬁ1 W dai cha xung duge didu khién bai mot mach
(= p= th¥i hing duge néi v6i mach dao dong da
hai. Mach ¢6 nadm ngd nhép va hai ngd xuit.

nuy

Ung dung

= Electronlce Workbench |7 e
File Edit Clreuit Windew Help

B A s /B0
£ w%#ww»vw&o

=| Passlve FREQCNTR.CA4
*

&

3 et wi @211 = @@ O

Mach dém tdn ding magch deo dong da hai mbt trang thai va dang
séng
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MOSFET
(Metal-Oxide-Semiconductor FET)

Trong nguyén ly cdu tao, phin 16p dudi cGa MOSFET
thudng duge ndi vdi cye Am, va day cing la cuc
ngudn. B6i véi nhitng loai MOSFET ba cue, phén 16p
duéi dugc néi véi ngudn cung cip. Vai MOSFET loai
N, ky hiéu cia cyc ngudn 1a mdi tén hudng ndi, con
véi loai P, ky higu cuc ngudn 1A mii tén hudng ngoai.

Ca hai loai MOSFET déu c¢6 chic nang hoat
déng nhu nhau ngoai trir chdn c&p ngudn nguoe cuc
tinh nhau.

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

Depletion MOSFET: Cing nhu JFET, loai
MOSFET nay ciing ¢6 hai loai, kénh N va kénh P.
Day 12 mét 16p ban didn mong duge dit gidra hai cuc
ngudn (Source) va phdt (Drain). Céc dién ti tu do
chay tir ce ngudn dén cuc phat déu phdi qua lép ban
din méng nay.

Cuc céng (Gate) cua MOSFET dugce cach ly véi kénh
bing mdt l4p silicon dioxide (Si0;) mdng, nén dong
cuc cdng chay qua khéng ddng ké trong qud trinh
kich hoat. Vi MOSFET loai N, ngudn cuc cdng cang
am, dién t& tai cuc cdng déu bi tiéu tdn hét va vi thé

dong cye phat giam va nguge lai.
Nhiing linh kién Depletion MOSFET thudng duge dung trong
cdac mach VCO.

Enhancement MOSFET Loai MOSFET nay khéng ¢6 kénh vat
ly gitta cuc ngudn va cuc phdt khéng nhu Depletion MOSFET. Cu
thé, 16p dudi ciia né chi dung thuin tiy chat ban din silicon

dioxide.
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Loai MOSFET nay chi hoat dong véi cong/mgudn duong. Dién dp
cong/nguon dudng vugt qua ngudng toi thidu (Vto) tao nén mot sy
dao nguge dong chay trong ving dudi nim canh ldp SiO.. Hién
tugng nay dudc cai tién bing cdch tang dién dp duong & cuc
cdng/mgudn.

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

Ung dung
File Edit Circuit Uindow Help 6.42 me Nae] [L11]]
seltbs.cal Parts
*/
Ea— %) +
s I =m T <
I e e e e - C e . -l ch‘im Geurator
w——{— I - | s e
1¥—’—ll—f rreauency (T BIREE TR
‘,__IE. tdecs | pury cvere [E8 13
}aar _L_ AMPLITUDE
F—{ OFFSET
st IoSeu - con -
- Uscilloscope ,ﬂ -
GROUNG = _'t“
TINE BASE TRIAGER
: _ P 2enscaiv T eoae . JE’
coN N X POS 06 LEvEL [ e.ee I8
2 N - ™ W% as8] [puvolafelext] | E
SN " CHANNEL A CHANNEL 8
J&Jl
. vy Pos | @ 68 N v Pos [ @ a8 |4
- 3 0 coalpoe o oo R N I
Mach ti kich diing MOSFET kénh P va dung séng
1-0f-8 Multiplexer 1-8 MK
- O
JE: E C
Mach chou dir 118u ¢6 12 ngdé nhép va 2 ngd xudt. —cu ck
Py - 0 a A - . n N - CB G :‘
Céc ngd nhap gom 8 dudng nhép di liéu, ba duong  ~ = Y
khién tin hiéu va 1 dudmg so sanh. Mach chon ldy -E2°
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mot trong 8 dutng nhip dit lidu va dua tin higdu ra ngay chan Y.
Ba dugng khién tin hiéu C, B va A sé tim ra mét trong nhimg
dudng nhap nao la dudng xuat tai chin Y. Tin hiéu d dudng so
sanh phai cé gid tri thap dé ¢6 so sanh véi ngo ra. Ngd ra thu
hai, W giif tin hiéu b8 khuy&t cia ngé ra Y.

I:J'ng dung
File Edit Circuit UWindow Help !-!n
multipxl.cd3 Q[ Pavis &
L
o §:> r
L
@ —~ 1 D
& " D_ '
2 : I
g0 O e o
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| i :

¥ord Generator
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L ] A

Tiy vao tin hiéu tao dau vao D ma tin hiéw ra thay d6éi

Multiplier

Mach Multiplier nhan doéx hat dién 4p nhap
n ‘ " d& ¢6 nguon dién ap ddu ra theo cong thie:

.ll
}{ b Vout = K * Vx * Vy
.‘-'

véi K 1a mdt hing s8 duge xdc dinh trong
khung thoai Value,
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Ung dung
=| Electronics Workbench W.{'@;l:}i](—: {Sajee] ME

File Edit Circoit Window Help
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Much diéu bién AM vdi mach nhan dp...

bién ap DC c6 cung bién 49 dinh coa dién ap tai. Dang séng
diéu bién hién trén mdy hién séng dugc hinh thanh bsi Ac/Am
véi Ac 1a bién dd clia séng tdi va Am 12 bién d$ cua séng diéu
bién.

= Oscioscape
200n GROVHO
T1ME BASE TRIGGER
[020ms/av 1) €oce s n
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...va dang séng
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Mach cong NAND

bay 14 mach dédo cua
cong AND. Néu mot
trong nhiéu cong nhap
mang gia tri thap, ddu ra

st ¢O gia tri cao. Néu tat ca cdng nhip

MAMD gate truth tablz

A B | ¥

oo o0 i 1
o] 1 | 1
1 |0 1
i L0

déu mang gia tri cac, diu ra sé co gia tri thap.
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Mach den ehop dung JK flip-flop va edng NAND cing dung sing
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Mach econg NOR NOR gate truth table:

R N X . - - n o b i ¢ |
= *-\l_ La mach dao cua cong OR. ‘|
J’ #~ Né&u tit ca cdng nhap déu o o0 1
L= 5 trl thab. tin hidy tai o | 1 | 0

\ mang gid tri thap, tin hiéu tai 1 | o [ o
dau ra sé mang gid tri cao va nguge lai, 1 |1 | @0
['fng dung

.=.| Eleclronics Workhench [Wl&']\.\l':l%]@] l"’

Eile Edit Circuit Window Help

=eos e R T 200 LI

S o~ B & D

=] Gates || COMEXP.CA4
i l " a
N .
v M3 N
_D') wog O
- ¢ i
D3 R4 ;
TORD
Ne : A6 1D
i R‘; ) 1002 0: r.g aur
}D 1009 D2 e 4
I~ W—P} L]
'-))o 23] I-¥4 b1
‘?\( CUMP_IN Thu ICORP_OUT  Exfk_IN| 1082 By
(- l Re o
. [ Ue 1002 N
"V st 0Dag P M9
1hQ ||
— - . M
=] Oscilloscope | ]¢
260M GROUND #
[N . TIME BASE TRIGGER
o o /| Couam_ B evec v i
] , A ¥ pos [000  Fi LEVEL [000 El
. o PR B/A ASB A B EXT
. IR CHANNEL & CHANIEL ©
’ ’ . L5 v/D 1311 viDe ﬁ
T4 e EET

Mauch nén va gidi nén diing Op-Amp va cong NOR dé dio tin hidu

Mach c6ng NOT

O N&u tin higu nhap ¢6 mdc dién cao, tin hidu dau
ra s& mang mic dién thdp va nguge lai.
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T gate Ut takle

Moch thuong dude dung dé thiét lap

1
! cac¢ mach iogic phuc tap hon va thuong
A | Y dimg trude mot mach cdng logic dé tao
__a-—T__E__ hién tuong nghich dao. Thi du, dung
i | o trude cdng AND dé thanh céng NAND;
ding iruéc céng OR d€ thianh cdng
NOR...

Ung dung (1)

=| Electronics Workhench Rt [
file Edi Circuit Window Uelp

TR e

3 X RN S DB
=; Gates P

[ Stopped

ASTBLDIG.CA4 |

} [P =

A T

= Oscilfoscoje

Z00M GROUND
YIME BASE TRIGGER
0 50ras/ i3 E £DGE B

x poz [000 B Level
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CHEEE e-n h/B BUScd a B EXT
CHANNEL m CHANHEL B

[(xvow B [ 5 viow

v POS [D00_ b v POS (000
AC @ 133 ac o I

Mach dao déng tao xung vudng dung hai céng NOT lam chdp den
va phdt ra tiéng hi d loa ngay mbi sudn xung duong .
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Mach den chay dung D flip flop va c6ng NOT cung dang séng.
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Céng OR

OR nate truth table; ]

T Né&u mdt trong cac cdng A i B | 7 |
l| "':;— nhap ¢é6 mic dién caa, tin —————-;—————~————~é
il-"‘; hiéu dé%l ra sé ¢6 miic dién g : g | 1' :
cao. Néu tdt ci cac cdng T | o0 | o1

nhap 6 mdc dién thap, tin hicuddara | 1 | 1 | 1 |

sé ¢6 muc dién thap.

Ung dung

file Edit Circuit Window Help | Cucle

Parts
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Mach dén chay dung JK flip-flop va cde céng OR
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OpAmp

Mach OpAmp (Operation Amplifier) ¢é lgi
sudt dién dp va tdng tré nhap rdt cao, trong
khi téng trd ngd ra lai thdp va bing thong
rit 16n. Chan “+” 1a ngd khong dao, con chan
“" thi lai dao.

Trong thu vién link kién OpAmp cé liét ké
hai loai OpAmp: loai ba cyc va loai 5 cuc. Loai
OpAmp ba cuc xi ly tin hiéu nhanh han,
nhung do duge ché tao khong miy phic tap,
cho nén loai nay khong mang nhiéu dac tinh

cua mét linh kién OpAmp, thi du nhu dac tinh héi tiép 4m trong
mach dién chdng han. Loat 5 cuc ¢é hai cue bé khuyét (nhu 1 cue
edp ngudn am va dugng) ndm déi nghich nhau va theo mé hinh
cua Boyle-Cohn-Pederson. Nhitng loai nay ¢ dac tinh la han ché
dong va uguon ¢ dau ra.

Ung dung (1)
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Oscilloscope
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Mach khuéeh dai dm tdn ditng hai OpAmp ba ciie va dang séng
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Mach loc bang théng dung OpAmp ba cuc c¢6 tAn s§ cdt 10Khz.
Mach cho qua nhimg tin hiéu ndm trén tdn sé cdt va suy hao
nhimg tin hiéu nim dudi tan sé cit.
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Maeh Audio Distribution Amplifier diing ba OpAmp ba cite...
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Héi tiép ditong chay qua mach phén dap lam ddn mach Schmitt Trigger
lehi tin hiéw nhap vugt qud nguang, tao thanh séng vudng.
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Much déen chay dung cac OpAmp ba cie va dang séng
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Mach Div tder Amplzmde Variable diing OpAmp /41 va dang song

ASCII Output Table

Thanh phin nay cho phép ban lnu nhilmg mach dién
tit da thiét ké nhu mot tdp tin thuéc dang ma ASCIIL
Dé thue hién, kich ddp vao biéu tugng dé€ hién khung
thoai va tir day c6 thé dit tén tép tin binh thudng.

€3 W'T-#WW’& O W
‘- THPILT.CA4
= Select outpa file 2]
File Nawe Diectodies.
[1hoam c\wawhd ]
7 B
£ weewbd
™) ext
0 lock
) madeix
N ) samples
Save File as lypa- Dnves < ¢
ITe-( Only B IE . _1I£i
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Probe

Tucng ty nhy den LED, nhung c6 diéu khdc biét la
Q_ khéng can dién trg dém han dong hodc nédi mass ma
phai qua mét mach riéng dé cdp tin hiéu cho chung.
Loai den bdo nay sé phit sang khi nhan duge mde dién
cao, hoac 1.
Né6i den bdo nay vao diém bat ky trong mach digital dé kiém tra
nhimg gid tri thap va cao. Ban ¢6 thé dung loai den bdo nay dé
thé hién nhimg chifc ndng clia cac bd dém hoiic cdc mach dién
tuong tu.

File Edit Circuit Window Help Cycle [ ] -W‘ EE tly

[ . deounter. cd'} 7] Par 1’ D_J
i n

N i

Uord Benerator

]
L~ ]

coonoocooloconnas
©0V0G00GR000G060L _CLEMR —LDAD_ShUE
cvooovouffoocovad -
cvocs000@oavocoal [sTEP][sURST][cveLE]

cuoooovoolaevooce
50000 OOV 0G0
c-oooaooaguoaeooa TRIGGER

cnhenooscfBoooooan IldYERNﬂL‘ER'IEFNALl

3 1 £ *. .4 (=113
®d>ddbedoo

Newmewh» O

I,Da:ammm@o.wwv

|

Maceh dén chay diing Probe thuy cho den LED

77



Pull-up resistor

+ |,.,l La mét loai dién trd c6 mét ddu ndi véi dién 4p nguén

—T— Vee. Pau con lai duge néi véi mach logic dé cdn thiét
= lam téng gid tri dién 4p lén gin voi dién dp nguén
:5‘ Vee.

RS Flip-Flop

—R Q| RS flip-flop ¢é mst diéu  |RS flp-flap truth table
kién hoat ddng khong S R | @ O

—|S Q| xdc dinh, véi khi ¢ cd 0 0 | - - (no change)
hai diu vao mang gid | § § | 1 3
tri 1 s& la cho cd hai [ 1 ' 1 » x (undefined)

dau ra mang gia tri O.
Diéu kién khéng xac dinh nay phai duge loai trir. Nhitng mach
dién c6 mach hoi tidp s& dan d&n hién tueng ruot dudi va lam
cho tin hidu diu ra khéng thé nao xdc dinh dude.
Mach RS flip-flop thuong duge diing trong cic mach bso dong.

Fite Edit Circuit Window Help | Burst

seqbd.cdd
[N

P 3bsyneh

FEISERAVIsh dvivie

Mach tao xung vuéng ditng RS flip-flop...
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A& K omem W)
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_:_lﬁ__
~=—  Ampere) thi r¥ le nha mach va tré vé vi tri ban dau.

... @ dgng séng minh hoa

Relay tir trudng la mét cuén ddy cé gid tri cam khdng
di duge chon trude (Le tinh bing henrry) d€ 1am déng
hoiic nha mach khi ¢é6 ddng chay qua né (Ion tinh
bang Amper).
Tigp diém van duy tri déng mach cho dén khi cuéng
do dong dién qua né gidm dén nguong (Thd tinh bing

£ w X B DwMES
= | Passive DIG_ANACA4
- - 2
-
=
E
4y,
)
b
Ppe
®
g
LT _J? 1
= Osciloscope =] Functios Gener ator
200n [ matem |
!_i - ﬂ TINME BASE TRY ~
i 050sde B ELeE | Frequensy 1
| || xros BB Ccved vury cvire BB ;
2 co| Bk eon Ace e L rune ROV E
CHANNEL A (2,13 > 5
cuany = [—2‘—-\—0( OFFSET |
v pos [oo0 | v pos = oz 2
AC o B AC @ - @ €

Much chuéng bao ding Relay kich hogt
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File Edit Circuit Window Help l Steady State -W[__a.ﬁ-
) relay.cad Parts

—— B2

e ) = iﬂ@iﬁ@)'##
it

Muych den chép divng relay

Resistor Package

Gom c6 rat nhidu dién trd n¥m bén trong nét khai
va chi dua ra nhitng chian nhu IC. Loair dién trd
khdi nay cé rat nhiéu loai tit loai hai chian cho dén
nhiéu chan véi nhimg dién tré bén trong dude mic
noéi tiép, song song, dang cdu, hinh Pi, hinh T... d&
tao thanh mdt mach phéi hgp tra khdng.

W

Pyt

Trrtni

Silicon Control Rectifier (SCR)

La mét linh kién khién dong mot chiéu, tuang tu
nhu Shockey diode. Sy khac biét la SCR ¢é thém
mot cue thit ba goi 1a cuc cdng dé& nhan xung kich.
SCR chi kich hoat khi dién d4p phén cuc thuan
vudt qua ngudng cit cia SCR hojc c6 xung duong
kich vao cuc cdng.
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File Edit Circuit Window Help Stom:h; State -

scr-1.cal art: n
=] Function Benerator I * I—
Rl
Ilmliw"j;lﬂ_l =
FREQUENCY &
BUTY TY¥TLE -
ARPLITuDE =
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OFFSCT C
b com +
- " H — |
M—
1 —Tecill -
- scilloscope e ¥
GROUHD ’¥‘
. TInE BRSE TFIGOER 7,
] , . E vans g I8 evoe ¥
3".\';‘ /T £ % POS =3 revel (@ 8@ 4
S /n‘ Ty / -1 |e-afa-8 aurtoafefexr {:
~ ot CHAHHEL A CHANHEL B
2 wADiw b= E W Diw )
v ros| e ed [y Pos [0 09 I
ac Jo]oc [c)e]oc] N f;;_
L
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Muach tiong tie nhit mach SCR, ngoqi tric dién dp ciic edng phdi duoe
duy tri iréin 2VDC. Gée kich cé thé dige dn dinh bdng cdch thay ddi 1y

l¢ phdn ap theo céng thic:

R1/R2 = [Vin/Vg) * Sinfaiphall - 1
var Vin la gid tri dinh cia dign dp dua vao SCR.

Vg dign dp kich céng

Alpha la géc kich duge tinh bding d8é.
R1, R2 la edc dién trd phdn ap.

Seven-segment Display

I TYT ¥

cdc doan tir a dén g.

Chic nang coa by hién thi 7 |f |
doan dung dé chi trang théi
cia nd khi mach dugc kich
hoat. Bdy cuc nay diéu khién

Khi mue dién tai mdt doan mang gid tri cao (1), thi doan tuong

ung dé phat sang.
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Ung dung (1)

File Edit Clrcult Window Help | Stopped ][5 EEaEssE fl"
add.cdd = =
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Word BGenerator

DIEOUBIDDG\IODOO ™ r]

ociffcatocc L ieni101 '.:Lzﬂn}Ln'hb SAVE
Sifiooscecioega) S

ooffiaiiccoiioioal [S1EF|[Bursi|[croie]

oofiosicco o000
oOMad oo EDDDDGQG - -
o0 OﬂﬂDI:B ﬂﬂﬂﬁﬂd TRIGGER E]m
cofjlocoononooooan | IHTCHHHL!E-TERﬂnLl
ddddddes mEm v f
O e T

NeW e o

N B

|
LDDHE?H;EEM@C

| =1
Meaeh cong ding ba bé hién thi dé trinh bay ket qud
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File Cdit Circuit Window Help | Lycle |

| Pented -
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| LY
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Htcuunc } 1"‘""‘" ’

Word Generator

1]
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Marse déan deng hd thanh ghi bay dogn & hién thi
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Shift Register

=HIFT FEG Mach thudng duge nér vo1 cdc mach thp-
EEIE:F: SS - flop dé chita dir 11éu. Mach gém co 10 ngo
dA Gl vao va 4 ngd ra. Mach ¢6 kha nang gii di
:EC I:L‘.:{RE':‘: lidu vdéi nhimg ché& do: nai tiép nhip, ndi
:EL Eé' - tiép xuét, song song nhap, song song xudt,
B - dich trdi va dich phai.

DPg1 vdi cde tin hiéu xung, mach git lai di
lidu khi duge cde chan khién SO va S1 phat hien.

Shokley diode

Cing tuong su nhu cdac divde theo tiéu chuan khac.

| Tuy nhién, loai diede nay van duy tri ¢ trang thai

L t4t (ho#c trong vung chin thuin) ngay cd khi duge
phdn cuc thuin. Diode Shockley cho phép cuing

d6 dong dién chay theo mot chiéu nhat dinh khi

dién dp phan cuc thuin vugt qua dién 4p ngit,
con duge goi la dién dp hoan chuvén.

Switch

= e A0

= Lunu—ul_ t
o La nhitng thanh phan dung dé déng/mé mach
D, hoéc bling tay hoac bing mach dién t&. Cé bon
El]_f loai trong danh muc cong téc: cong tic déng md
:gk mach theo binh thudng, céng tic khién dp, cong
= tdc khién dong va céng téc tri hodn th¥i hing
G (time-delay). Relay ciing ¢6 th& goi la céng tic.
E}(@/
@s |
=y ||t
¢t
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Ung dung (1}
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Muach nhue ding cong tae tri hoan that dang Khi kich cong tde kich
Noat, mach phdt ra tiegng nhac.
(2)
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= EM A & Dl D

=" Contrel q MUSIC2.CA4 :
. ] W ) val Ta
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Khi «in ede phim s6 trén ban phim titong wng voi sé mach trong so dé,
loa sé phat ra dm thanh.
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File Edit Circuit Window Help | Stopped |
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Mach dring cong tde thiong minit hoa cong AND dé lam sdng den bao

(4)
File Edit Circuit Window Help i kl_tjﬁ'é mi
im_a_arlar.cﬂ v} arts [
‘. = [
{ -
—"L‘lﬂ; IMVEFTER l ; o
r s 4 -2
% i | L=<
) | b .
1
s ==

SETTINGS
= +

Muel die ditng céng tdac khién ap d8 lam den LED sdng hedge tat. Khi

an phuine A tren bun phon, céng tac dong mach, dén LED sang va dong

jici el thi gan 3V, Khi dn lae phim A, ebng tic ha mach, den LED it
dong hé chil thi OV.
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Transformer

=— DBién ap 14 mdt trong nhimg linh kién théng

+.-:l ':-+ dung nhat va rat ddc dung trong nhidng wiée

...:I I:_.. ing dung hién tugng cam khang. Chiang c6 thé

_:l I:_ thugce loail tdng dp hodce ha ap giva hai cudn so
___I l._ va thi cap theo ty 1& VU/V2 = n.

Khi st dung ky higu bién dp va chon thong sd
cung nhu thé loai bién dp dé thiét k& mach, sau khi kich va kéo
ky hiéu bién 4p vao ctia sd thiét k&, kich dip véo né dé€ hién
khung thamn s& lén man hinh.
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Much khnéelh dai am tin ding hai ban dédn PNP va NPN_.
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Much liruéeh dai vi sai va dang séng minh hou
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Triac 12 mét cong tdc chuyén mach ¢é6 kha nang
dAn dién d ca hai chiéu. Triac c6 thé duge xem
nhu 12 hai SCR néi song song. Triac van cé thé
duy tri trang thai cdt ¢ ca hai chiéu cho dén khi
dién 4p vugt qui ngudng cht ctia noé hoac cho dén
khi cue ecéng nhan duge xung duong.

Ung dung
.‘il Electronics Warkbench J”Z{??_i;.a l’:]QIﬁl ['ji

file Edit Ciecuit Window Help
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Mach déen chop diing Triac va dang séng minh hoa
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Tristate Buffer

Mach dém ba trang thdi la mot mach céng khéong
dao véi ba trang thdi xuat. Linh kién ¢6 kha ning
duge kich hoat thy thugce

tdi dong cao. mach céng
vao tong tré nhap.
Khi chua cé tin hiéu, ddu ra cia mach
s& c6 trd khiang cao. V4i trang thai

Tristate buffer truth tahh?\

s . . !
nay. ngd ra sé tach khéi phdn con lai A | Eneble | Y |
cua mach dién. Vi thé€, mach dém rat a1 T i
hitu dung 461 véi nhimg mach ma dau L 1 PoL
ra cia mach dudgc néi nhimg thiét bi L -
khic loai.

Ung dung
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Mach dao déng ding Tristate Buffer va dang séng
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Variable Capacitor

.

——

Tu bién dung cé chie nang tuong tu nhu mét tu loc
thuéng, ngoai trir c6 thé didu chinh duge gia tri cua
tu. Trong khung thoai Value, ban ¢é thé gan dung
khang, tham sd ban dau (%) va ty lé dung khang
(%). Ngoai ra, khi thiét ké mach, cing c6 c¢6 thé
diung cic phim trén ban phim dé chinh thong s6.

Pé gdn tham sé cho tu xoay, sau khi kich va kéo linh kién vao
cua so thiét k&, kich didp vao linh kién dé€ md khung tham sé va
tir diy ban ¢é thé truce tigp nhap gia tri vao trugng tuong dng.

Ll ek, I,
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Mach lor bang thong dung ty xoav thay cho tu thiong
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Variable Conductor

_/%_ Cudn cam bién c¢6 chiue nang tuong tu nhu mat cugn

day thuong, ngoai trir ¢6 thé dieu chinh dudge gia tno

cua cudn day.
Trong khung thoai Value, ban c¢6 thé gdn cam khidng, tham sd
ban dau (%) va ty 1¢ cdm khang (%). Ngoai ra, khi thigt k& mach,
clng ¢o ¢é thé dung cde phim trén ban phim dé chinh théng sa.
DE gan tham s6 cho cudn cam bién, sau khi kich va kéo linh kién
vilo cua s6 thidt ké, kich dap vao linh kién d€ md khung tham s6
va tir day ban co thé true tiép nhap gia tri vao trugng tuong ung.

1L 4 Gens ( Variable Induclor
Key ]I_ N Accept
Inductance [L] ‘10 mH H‘ Cancel ;
Selling. x
" lociement: IS . Hv z
L _
H.L ) Electronics Workbench Im:l": L;i]‘?:cﬁlt,}_lj i ]I >
File Edit  Circuit Window Help
3 I 3 ] 270 s REE
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Variable Resistor

Bién trd cé chiue ndng tuong tu nhu mét dién trd
_%— thutng, ngoai trir c6 thé diéu chinh duge gia tri cia

bién trd.
Trong khung thoai Value, ban c6 thé gian gid tri, tham sé ban
dau (%) va ty 1& tang trd khang (%). Ngoai ra, khi thiét ké mach,
ciing cé ¢6 thé dung cdc phim trén ban phim dé chinh théng s6.
bé gan tham sé cho bién trd, sau khi kich va keéo linh kién vao
cira s6 thiét k&, kich dip vao linh kién dé md khung tham sd va
tir day ban ¢é thé truc tiép nhip gid tri vao trudng tuong dng.

mprkgsay | =) Potentiomeler o
&

Key (O

Resustance (Y "l_—“ . Pk B: itmd )

Selung. 50 8‘ %

Incremant IS H‘;
=| Electronics Workbench }ﬂi’ﬂl-}*’:]': ﬁl@l iLlﬁ
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Ung dung

File Edit Circut
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IE'B

xor.cdd ﬂ arts o
—
[ -
L T
5 | il [ 11'
1 T
1 | =~
-
—4—,_[_ P
= et
- Word Gecerator s
4 creen T I S - =il
. ?rs—ﬂ@'“| Logic Malyzer
f rezacir (@] | — LI LI LLEdP
l—[rIIIF‘Hﬁ B [— L — B R LEGEE
: - g D e S sees, WAy (O (N e 3 (5
i i o oL (@ l.f_-'.' ‘.E'.‘ EVE (CXTER A,

FATTCRR

-\.'\\n.-ar}

| Gy

b dhd S SN G

Muael tuo xing ding XOR

XNOR gate

T
.I ."u
LY iy
L N

Néu ca hai ngo
nhap ddu mang
mue  dién cao,
ngo ra sé co e
dién  can.  Néu

ot trong hat ngo nhéap mang mdce

dien cao, ngo

thap.

ra sé e¢o muc dién

XMNOH gate truth

Ao
0|
n |
x 1

|

table.

-
—3

oo




Crystal (Xtal)

La mot linh kén dac biét tao ra ot tan =0 dndinh
thuong ding dé thay thé cac mach cong hudng tan
sH trong cdc mach cao tan, chia tan...

Ung dung
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Zener diode

L4 nhimg diode duge ché tao diac biét dé tiép tuc
hoat dong trong diém ngat nghich hodc ving én
dinh, vugt qud dién Ap nguong so v cdc diode théng
thuonmg. Pién dp ngdt nay duge goi la Zener test
voltage (Vzt) va c6 pham vi rat rong, tit 2.4V dén
200V,

Nhimng diode én ap nay thuong duge ding trong cdic mach 6n ap.

U'ng dung

- S s . = — =<
File bdit Uiceuit Window Help | 3 5(’5"‘1 Stnte J .|—=' ; ol JI
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Diém ngdt eria diode on dp
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Phan 2

Cac lénh menu trong
Workbench for DOS & Win
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File

fFile Ldit Circuit Window Help Elln Edit Cleeall Window
P S it il S Biew Cirl+N
|-J‘t:l'l- g " Open... Clrl+ Q)
Save Cigls 3
| Save Ctrles Save As...
| Save s = —
I)Enl... Cul+¥
Peint. CtolsP I PO e e
Print Display... Ctrl+PrtSc Exit AltvFA
Printer Setup... e
Copture PCX Picture.. Ctrl+k Install...
Imporl lrom SPICE
DOS Command. .. Expart to SPICE
Uuit Ctrl+0 Expart to PCH
Worl:benel for OIS Waorlkbieneh for Win

New (Ctrl + N)

Iién khung man hinh thiét k& ingi. Khi khadi déng chuong
tfor DOS hoiace Win), chuong trinh hién khung man hinh thiét ké
11,

Néu da thuc hieu nhung thay déi trong ban thiét ké hién
hanh, chua kip luu ma Kich lénh File/New, man hinh sé hién
khung thang tin véu cau xdac nhan.

=l . Electionics Workbench

Sava rhanges made to xor.cd3?

| o _ x g Sawe changes made to Circuil Unlitled?
| Save || |[Don't Save Cancel l
-'1’.!" 008 I Ho ICHllLd!
i o L

for Win
Tu khung thoai. kich Yes (Save) dé luu nhiing thay ddi trong

biin thiét ké hién hanh. Néu day 13 ban thiét dau tién, man hinh
hién tiép khung thoai Save As dé ban dat tén cho bin thigt ké.
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Kich No tDon't Save). chuong trinh tra ban vé lai ban thiét ké
hién hanh. Kich Cancel dé& xoa bo mui ddi tugng trén man hinh
vit trg vé khung man hinh thiét ké maéi.

Open (Ctrl + O)

Goi khung thoai dé chon md ban thiét ké ca lén man hinh
d¢ quan sat, thay dai...

——— —] = . __ Opendircuafle
Dpeay Carcait Tile U tchmes o) .
\gul B i _tamea
S 3 =0t P S
L. s " :_). ; &
SOMPLES — I
l m':“‘[ Lancal | | . — :
Ty TimIaL : L | e
mt.ﬂ: - --—-.JJ - ———— J
dafoult calt - IAA"- Al lynw Dinves R I
A8 weunn | TA- cb)l! lem ¢ R
! - l A oo 1 TZTTCDY N -
for DOS f()r Win

Trong hai khung thoai nay, du For DOS hoac For Win, ban
cong déu c6 thé kich chon 8 dia, thu muc hofic tén tap tin muén
mg.

Save (Ctrl + S)

Luu nhiing thay ddi trong ban vé ci duge mé vdi lénh Open
trong khung cita s6 thiét k& hién hanh véi tén co.

Save As

Hién khung thoai dé& dat tén cho ban thiét k& dugce thiét lap
lan ddu; hoiic hrmu ban thiét k& cii véi nhimg thay dbdi (hoac
khéng) theo mét tén mdi.

Trong khung thoai Save As, ban cé thé chon & dia, thu muc,
thé loai tap tin d& luu ban thiét ké sao cho thuin tién véi tdce vu.
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E‘-_-,'__ e Lave Cucult Hie o
Save Thuas( Mde T R
vl E—y ]
- T Cewal )
| Bak= Uwectary ! ]' [Lp—")
- ! T oum
oy i Lol .
= ! , it
Guisel | |_] T2 tempk : -:
P Landd U RavmPie ar Iyra Domar
I[ IEECTIP S B T Te
for DOS for Win

Revert to Save

Tra trang tha) mach thi&t ké& theo cung vdi nhitng thugce tinh
cua mach da luu lan cudi cung. Tuong tu nhu lénh Undo hoic
Cancel cua lénh Save As. Theo mac dinh, 1énh duge phu mo. Sau
khi ¢6 nhimmg thay déi cdc chi tiét trong mach thiét k& va sau
cung déi ¥ mudn tra vé nguyén trang, kich lénh File/Revert to
Save, man hinh hién khung thoai canh bao.

‘='| Eleclronics Workbench

l Save clwagca made to aoo.cal3?

I “ Java I ID“"'* Caue ] Cannel @) All changes 1o yout citeait will be losi!
Jor DOS Cancel i

for Win

Kich thuée 1&énh phit hap véi tde vu d€ tra mach thiét ké& vé
nguyén trang hoac Cancel dé hiy va tré vé khung cia s& véi
mach da thay déi hién hanh.

Print (Ctrl + P)

Hién khung thoai Print 1é&n man hinh va chon cac thong s6
can thiét lién quan dén tac vu in ban thi&t k& mach.

For DOS  Sau khi thi&t k& mach va tha nghiém xong, kich

105



File/Print hoac an Ctrl+I* d& in. Man hinh hien khung thoui
Printer Setup.

Printer Setup

Prml:er
Iir' Laserdet '.:rerms 11 ‘

HE Laser lpi Series 11D
THE Lascl Jet- aml ]ﬂ+

LHP Paintuet 16 Lulm:s_,.___:_. !
Pyinter Poirt: LP”. i

aper Yize: Lega| 85 = 14 m

g ———

T khung thoal, kéo thanh trugt nam bén phai khung danh
mue may i via chon loai may in dang su dung. Chap nhan kho
g1av i mae dinh cua DOS va kich Accept. Lenh Primt hién tiép
khung thoai tha hat

r—

3

Print

~ Civeuid Ihstruments
3 Schematic  MHultineter
. O Funetion Generator
OParts'list 0 Oscillozscope
OlLlabel list Obode Plotter
DHodel list  Dfnalysis Dptions

‘ Cancel | | Setup |

Tir khung thoar, ban cé thé danh dau chon tat ca hoac riény
tung dé1 tugng trong ban thiét k& dé m. Sau khi ddnh dau chon
thanh phan, kich thude lénh Print 4@ in.

For Win Sau khi thigt ké mach va thd nghiém xong, kich

File/Print hoae an Ctrl+P dé in Man hinh hién khung thoai
Print.
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=| Print

Cucuit Inslzuments

@'Sclhemal_iq: "1 Multimeter —
o T i Cancel | |

’E] Descri!)lion d Fum.:lion Generator [Tl !

{1 Parts list [] Dscilloscope L 2ewp )

(] Label list [ Bode Plottes

U] Madel Tist [ word Generatar

L] Subescuite D Logic Analyzer

| Analysis Options O . ogie Conyerer

1 soutean {_xpiossion
O % #tar

Tir khung thoai, ban ¢6 thé danh diu chon tat ci hoic riéng
timg d81 tugng trong ban thiét k& dé in. Sau khi ddnh d&u chon
thanh phan, kich thuéc 1énh Print dé in. Hodc néu can cai dat
lai mdy in, kich Setup. Man hinh hién ti&p khung thoai Setup dé
cai dat lai tham sé cho mdy in.

'='| Print Setup
% Default Prnler
(currenily HP Lazertet 6L (PCL) on LPT1))
' Specifie Printer: Oplions._._
[HP Laseuet 6L {PCL) on LPTT: ¢

Paper

@® Parurait Size: Letter 81/2 11 in E

{ Landscape Souwce: ]Pape: Input Bin | ¥ |

(Drientalian

Trong khung thoai nay, ban cé thé cai dit lai iy in ciing
cdc thong tin khdc. Ngoai ra, ¢6 thé kich Options dé chon thém
mot val thong sé bé sung cho tde vu in. Sau khi thue hién xong,
kich OK va kich ti&p OK d& vé khung thoai Print va kich lénh
Print trong khung thoai Print d& in.
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Print Display (Ctrl + PrintSc)

Lénh su dung trong méi truwong DOS cé chuc ning in tat
ca nhing gi dang thé hién trong khung cua s6 thi&t ké&. Sau khi
kich lénh, man hinh hién khung thoai yéu ciu cdc nhan.

Print the display?

Printer Setup/Print Setup

Ca hai 1énh nay d8u cé chde nang tuong tu nhu thude lénh
Setup trong khung thoai Printer/Print 1A hién khung thoai diing
dé khai bdo mdy in, cdc thong s8 lién quan dén tic vu in ban
thidt k&,

Capture .PCX Picture (Ctrl + K)

Lénh sit dung trong méi truong DOS dimg d& luu viung
chon trong ban thiét theo dang mat tap tin khac d€ sau nay cé
thé chuyén sang chuong trinh khdc.

Sau khi thiét k& va thu
Directory Name nghiém mach dién, Kkich
File/Capture .PCX Picture,
[ciicniu{ 1 ] chuong trinh hién khung
thoai .PCX File 1&8n man

0K {|| C 1 :
j ‘_ancﬂ hinh. Trong khung thoai

nay, néu can thiét, chon tén
& dia dé luu tap tin bing cdch kich chon tén 8 dia, hode tao mot
thu mue mdi bang cdch kich thude 1énh Make Directory dé hién
khung thoai Directory Name 1én man binh.
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Sau khi dit tén thu mue, kich OK d€ vé lai khung thoa)
POX File. Lue nay trong khuug cua s6 thu mue sé ¢6 tén thu muc
vita tao Kich thu muc vira tao, dat ten 1ap trong khung thow
PCX Tile. Sau khi kich Save, khung thoai bién mat vra ban vé
i khung eua s6 thidt ké hién hanh.

File Edit Circuit Window Help ?
r . 7seqdemo.cdl l Parts |0
I - 7 —
> N
. Ty

PCX Fila

W [!j.:ke Dh‘ec!_?rg
il @]

LODEEISIEI @0V

S

Khi vé lai khung thiét k& hién hanh, con trs s& ddi sang
dang khic gom 4 hinh vudng tring nho ¢é dang hinh thoi nim
ngavg. Dung con tré nay dé déng khung déi tuong chi tiét nio
bit kv hodc ci ban thiét ké biang cach kich va kéo theo tac vu
dong khung chon déi tugng trong c¢de chuong trinh Windows. Sau
IKhi tha nut mouse, khung chon kidn mAt va ban vin nam lai bdn
v¢ hién hanh. Cé6 vé nhu khéng ¢é gi thay d6i nhung néu ding
1enh File/Open, ban s& thay tén thu muc via diat viA bén trong la
tén wap tin ¢6 chida doi tugng via kich chon.
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DOS Corpmand (for DOS)

Lénh tam thoi tre vé DOS khi dang nam wrong chuong trinb
Workbench dé thuc hién mdt lénh DOS nao dé. Khi chon lénh
File/DDOS Command, man hinh hién khung thoai DOS Command.

‘ G 00S Command

. |(Ielete BRA0Ttmp _J

Sau khi ddnh iénh cung d6i tugng muén lénh DOS xi ly va
kich OK, ban s& vé hé diéu hanh DOS cung véi lénh duge x ly.
Sau d6. an phim bat ky dé& vé lai man hinh Workbench.

Quit (Ctrl + Q) (For DOS)

Lénh thadt khdi chuong trinh dé& vé lai hé diéu hanh. Néu
ban thi&t k& chua duge luu lai, man hinh hién khung thoai yéu
cau xdc nhén ¢6 luu hay khéong. Néu d6 la ban thiét k& méi, khi
kich Save, man hinh hién khung thoai Save As; néu la ban thiét
ké cil, sau khi kich Save, ban thiét k& sé duge luu lai va chuong
trinh tu thodt dé tro vé DOS. Kich Don’t Save dé khong luu lai
va trd ngay vé DOS.

Exit (Alt + F4) (For win)

Lénh thoit khéi chuong trinh dé& tro vé hé diéu hanh
Windows. Moi chiic ning déu tuang tu nhu cac lénh Exit cia cdc
chuong trinh khéc hoat déng trong moi trudng Windows.
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Install

Lénh dung d& cai dat b3 sung nhimg thanh phdn khdc thude
chuong trinh Workbench ma truée 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 dnive and select the diive below.

Orive A I lDrive B_i LCancel_l

Import from SPICE

Du nhap tap tin thiét k& tic mdt chuang trinh thiét k& mach
dién tit khac vao Workbench dé xir ly. Sau khi kich 1énh, man
hinh hién khung thoai SPICE Netlist. Chon tén tép tin muén du

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

SPICE Netlist

Dxecloses.
= e TS
Cancel
] |©e _.1
£ wewbd
Coext
2 bock

O models
() samples

Lizt Filax ot Type Diivas
famcrE H

i [=mc '

Khung thoai Import from SPICE

Export to SPICE

Chuyén tap tin ctia Workbench sang chuong trinh SPICE,
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mot chugng trinh thiét k& mach dién tu khdc dé x¢ 1y theo cac
thuge tinh cia chuong trinh dé. Sau khi chon lénh. man hinh
hién khung thoai Cireuit Name. B3 sung nhing théng tin can
thiét trong khung thoai va kich OK. Tap tin cia Workbench vua
duoe chon chuyén sé dude chuyén sang chuang trinh SPICE.

Citcuit Name
File Name: Ditectories:
L._CL L c‘\wenkﬂ [Tmm‘— 3
> e\ ‘ l——)
= wewbd
G ext
) lock
£ models

i 1 camples
|

r 1

Save File as Type Diiyes
| SPICE I

l!ﬂ !

Khung thout Circuit Name

Export to PCB

Chuyén ban thiét k& mach cua Workbench sang chuong
trinh PCB dé& chuong trinh nay vé mach m theo ban thiét ké cuia
Workbench. (Xem phan phu lue).

Sau khi kich 1&nh, man hinh hién khung thoai Circuit Name.
Sau khi chon tén tap tin Workbench va chon cdc thanh phan
khic ¢é lién quan, kich OK, ban sé& dugc chuyén sang chuong

trinh PCB dé& v& mach in.
e

i Circuit Name

| File Name Diueclones.
CoTnet c \wewh4 JE——

I BT— N Canrel
|
i
1
]
|

i 2= wewbd
4 ma
. (3 lock
i ) modeis
| 1 zamples

Save File oy Jype Dnysz
[CadPEICCNED) 3] (& [2]

Khung thogi Circuil Name
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Edit

Lénh lién quan dé&n vidc xi ly cic thanh phin déi tuong
trong ban thiét k& mach dién. Sau khi kich 1énh Edit, man hinh
hién mét menu x4 liét ké cac lénh lién quan dén viée xd Iy cdc
thanh phan déi tugng.

Edit Circuit Window H _Edit Circuit Window }

Tut CorleX| § Cut Clelex |
Copy Ctrl+C] 1 Copy Curl+C |
Delete Del |
Delete Del '
lect All Ctrlen -
Selec e Select All Ctrlth |
Show Clipboard { Copyhbits Ctri+l
for DOS { Show Clipboard ,
for Win

Cut (Ctrl + X)

Cidt déi tugng dude chon trong ban thigt k& hién hanh dua
vao Clipboard d€ sau d6 ddn vao vi tri khdc ecing trong ban thiét
k& hodc sang tdp tin ban thiét k& khdc hoidc sang chuong trinh
khdc. Theo mic dinh, iénh duge phd md va chi kich hoat sau khi
kich chon déi tugng. Véi lénh Cut, dai tugng duge chon cit sé
bién mat d vi tr{ hién hanh.

Copy (Ctrl + C)

Sao chép dai tugng duge chon trong ban thiét ké hién hanh
dua vao Clipboard dé sau dé ddn vao vi tri khdc cung trong ban
thiét k& hodc sang tap tin ban thiét k& khdc hodc sang chuong
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trinh khdc. Theo mic dinh, lénh duge phi ma va chi kich hoat
sau khi kich chon déi tugng. Véi lénh Copy, d6i tugng duge chon
sao chép van tiép tuc hién dién tai vi tr{ hién hanh.

Paste (Ctr] + V)

Dan déi1 tugng tir Clipboard vao vi tri bat ky trong ban thiét
k& Workbench hién hanh.

Delete (Del)

Xé6a d8i tugng duge chon trong ban thiét k& hién hanh. Sau
khi kich chon d&i tugng va chon Edit/Delete hoac 4n phim Del
trén ban phim, man hinh hién khong thoai y&u cau xac nhan.

File Edit Circuit Window Help

= (g Al
Bl ow > B OB

Gl

[=] Passive || THP-FILT.CA4

H . + *
4 o o F
|_'/JT\/‘_| ! ei;'z 1
=1 &+ Tl B
~ [ 11 ~ ] L
) 11 »s - e ] ]
~7 '
Tvn” g
we | il 0
T ] =| Electronics Workbench B
o=
'l*i‘”r 0 Deletle selected componenls?
¢
H

A )

Sau khi kich Yes hoac 4n Enter, déi tuong duge chon s& bi
x6a khoi vi tri hién hanh.
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Select All (Ctrl + A)

Chon tat ca doi tudng trong ban thiét k& hién hanh d& xir ly
theo tdac vu nao d6. Sau khi kich lénh, tdt cd thanh phan linh
kién trong mach s2 duge phii méau va tic diy ¢6 thé thue hién tiép
mot léenh nao dé dé xir 1y cho phu hop.

<ai Electronics Warkbench |7 aa T ] [ -1
File Edil Circuil Window Help

=] [ (A e i) (]
£33 o T B DR
=] Passive || UAT09.CA4 . E

([l

25Ks2 £ 262 l
4 L I
ONL QL
L ——t

2 ¥ 3hue
X

-ﬁ{? (S]] ‘

|
T l I

p—

f

i

18k a. 3 6kS! OR T J
_L__» —— —

L1 [+
Toan bg déi tiiong ditoe ehon véi Lgnh Select All

¢ N&u chon moét trong s6 d6i tugng linh kién nim rai rdc, kich
dsi1 tuong thd nhat vai nit trdi mouse, sau dé kich chon thém
nhitg dé1 tugng khac bing nit phai mouse. Nhiung dai tugng
dugc chon sé déi mau.

» Né&u muén chon cdc déi tugng theo nhém, chuyén con tré dé
chon diém dau tién, kich va sang phai va xuéng dudi dé déng
khung. Nhing déi tugng nim trong pham vi khung chon sé
ddi mau.
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File Edi  Circuit Window Help
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Eile Edit Circuit Windaw Help
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Chon cdc déi tiong theo nhém
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Copybit (Ctrl + 1)

Chép mdt phan hoac toan bd mach dién trong khung cua =i
thietl ke hien himh vao Clipboard dé sau dé dan vao van ban
khiic

Pé thue hign:

1. Tu menu Edit, chon Copybits. Con tro doi thanh hinh ch
thap.

2. Kich chim nut mouse va kéo ré con tré dé déng khung chon
dor tugng. Sau khi tha ndt mouse, nhimg doi tuong nam trong
l-‘.hung chon duge chuyén sang Clipboard.

4. Chuyén sang chuong trinh khide, thi du, Word, dé minh hoa,
kich chon w1 tri cdn ddn va An Ctrl+V hoac Edit/Paste cua
chuong trinh can ddn dé déan.

"r‘ ERERIBEIERE ,'_Hk'?'
":L_J_lwfmjer«_f_____ﬂI_EII_i_lul_J_[ElEl:Ei—l‘ Sk

urpuinel Fiopna umng o |n(.1 \'un_. naos

dehiliter v © am v d L amocla ruy 982 deboifenent v 14 suzar khdp 3 Fhdp
- debiner ! Fam na xdu, demn o e dehoialer ot shao déboiter lev pieds d'une
debiner v pr Farro cnudn, lins di table: Tida r.".ﬂr ban W kdl emep T
debst 4 180 30 néu ¢ ' © Epoule déboitée val
- thu wie¢ han hing { S © o Bt trd? bhagp <>V |
Marchandice de LR W 905 S0 i ra ehdl hang (=R
deébir  focile  len .-_£ i vube ze tich @
bakg noa df tan s - ! z ; Eha: me: hang xe
' iwcdn udnoohd wd ¢ L ODVWF| gogps o 3 adnl
Endan ol 3 o I—{n—.—"—«——-—wp——(/n——— ] debonder v 1 o3 nut
I ban & cac harg ? (hung wen ndi Fig
hou f}hu B0 Gein e nnsnsisssisi st veassssesisssisiesi s wsasisrivesss  Dibonder son
5 tubac gud s Inta 1€ l-wfl'{ d e |uo iutig coswr. thd I6 tdm fine <> v man e o [
cha rang ngo: heng mods, Gién kh ddu,.. loc & déibondé nuds hd da trdr (¢n <> sa %
dimne cung cip nong et vhodng s glan d.ebm\der v p 1-dn lén 1hb 15 13m rinh, '?
i |jj R || IMlﬂ_l_lr_I'?blﬂ LS ’ll [AlE] [ 1"'13[-JI
e 478 Al Jbom in M Col 2 11 454M

Dian dor twgng e Workheneh sang Weord
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Show Clipboard

Hién d6i tuong dd duge Copy hoic Cut (for DOS) hotic hién
khung thoai (Win) liét ké tap tin cia Clipboard dé sau nay c6 thé
su dung lai.

Véi Win, sau khi kich 1énh, man hinh hién khung ctta sé
man hinh ClipBook Viewer.

[] ClipBook Viewer f-14
- File Edit View  Window Help

RENEEN
-1 Local ClipBook ME

d

L apbaaid

0 F'-ages r

Khung etta s6 man hinh Clipboard

Trong khung méan hinh nay cing c¢é thanh trinh don va
thanh céng cu. Moi tac vu x ly ciing tuong tu nhu cde khung céa
56 chuong trinh khéc. Vi khung cita sé chuong trinh nay, ban ¢é
th¢ sia doi nhitmg 481 tuong trong Clipboard thay vi sia ching
trong chuong trinh géc.
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Circuit

Sau khi kich 1énh, mdt menu x8 hién ra cdc iénh lién quan
dén viéc thiét k& va kiém tra mach dién.

Activate Ctrlei Clrcuit Window Help
Activate Cul+G
Label... CtrlsL
Label... Ctrl+L
Model... CtrleM
Model... Cti+M
Rotate CtrlsR
Fault... CtrleF Rotate Cul+R
Subcircuit... Ctrl+B8 Fault... Ctrl+F
Subcircuit... Ctrl+B
Preferences... Ctrlet
Analysis Options... CtrlsY Preferences... Cul+E
Restrictions... Analysis Options... Ctrl+Y
for DOS for Win

Activate (Ctrl + G)

o) Kich hoat ho#c kich tit mach d‘ién khi kiédm
- tra. Sau khi thiét k& xong mach, néi cac mdy do

thiét y&u vao cac diém can kiém tra va chon
Circuit/Activate hoic kich hinh céng tdc nadm ngay géc phai man
hinh. Mach sé dugc diéu hoat va ngay bén canh trdi cong tdc,
nhiing théng s hién ra theo dang séng hodc tin hiéu. Kich lai
cong tic dé ngung viéc kiém tra.

Chuong trinh Workbench s& b#t dau kiém tra su hoat déong
cua mach dién theo phuong phdp da dude 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 nit 1énh Burst, Step hoic Cycle trong mdy

phat xung (Word Generator).

Sau khi thié€t ké& xong mach dién, néu cé 181, chuong trinh sé
hién khung thoai bdo 18i cung vdi nghy bén trdi coéng tde kich
hoat mach dién hién dong chit Error. Théng tin 18i con tuy vao vi
tri, tinh hoat cia linh kién trong mach nhu hé mach, thiéu
mass... vi ban sé& cin cif vao d6 va slfa lai.

= Electronics Warkbench [ﬂﬁ&'\{!il—|zlﬁ1 v]¢
File Edil Qirl:uil M_Ilndnw Help
El ke :)( Ji l]n/. o g D ) -{E 7

Uatltled

=| Adive
.

=-| Elecironics Workbench

Check your circuit configusstion, there may be
something wrong with the construction of your I
circuit. If it includes a translormer ot

o controlled source. make sure both sides |

fprimary
and secondary) are grounded. Otherwise, fry

adjusting the points per cycle andfor the
tolerance in the Analysis Oplions dialog box.

1] I+

vj‘v._fxﬁ%*

It
£y

{}szztx.

i

Khung thogi bdo 13i thiéu mass giita cudn so va cubn thi ciia bién dp
nguén

Nhu hinh minh hoa trén, mach ¢dp nguén DC clia ban thiéu
mass ndi gira cudn s va cudn thir clia bi&n ap ngudn. N&i mass
lai giita hai cudn nay va kich hoat lai céng tdc hodc chon lénh
Circuit/Activate. N&u mach thiét k& ding, sau khi kich hoat, bén
trdi cbng téc kich hoat hién théng tin Steady State.
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=| Electranics Workbench idioy T miggi -]z
File gdil Qilcuit Window Help .
[ Steady State [0 ]|

=) w«#wwa DWEQ

=| Passive
. Py a
= ! = Multimeter
=
Q)
@ Al o ag |
& o ]
v
W SETTINGS
S _ L
". O I3
PN,
= Oscillascops
zoom GROUND
TIME BASE TRIGGER
[0 v I tpoe W
X PRS | D.OO H‘ LEVEL | 000 Eﬂ
M 6/ A8 A B EXT
CHhHNEL A CHANNEL B
B vt~ = [ % v/Dw =
Y POS | 0.OO ¥ PQS |0.00 b
ac o N Ac o HEIR Y
o | s ———- N

Thiét ké mach cdp nguén DC va dang séng

Stop (Ctrl + T)

Ngung diéu hoat mach. Tueng tu nhu viéc tAt nguén cung
cap cho mach.

Pause (FF9)

Tam dimg diéu hoat mach d€ c6 thé quan sit dang séng
hosc dé& thue hién mot tde vu nao dé theo ¥ riéng clia ban. Trong
khi tam ding, 1énh Pause sé& ddi thanh lénh Resume. D& tiép tuc
diéu hoat mach, chon lai Circuit/Resume hodc an F9.
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Label (Ctrl + L)

Gan nhan cho linh kién trong mach dién. D& thuyc hién, kich
chon linh kién muén gdn nhan. Man hinh hién khung thoai
Label (tén linh kién hién sau tir Label coa khung thoai con tuy
thude vao loai linh kién kich chon d& gan nhan). Gan nhan cho
linh kién va kich OK. Nhin sé hién ngay trén linh kién dugc
gan.

.=.| Electranics Warkbench Iﬂ'\l‘.'lhi':ﬁ\li}ﬁi I'|¢
File Edit  Circuit ‘Window Help

LSJPE!I_&LMJL&%M el Er) LI
v ST —ﬁn»/w. & otn-{Eo

G] Hassive Unlitled ‘
| - Te 'lji
Y= =1 ¥ ! i

T

Ll‘| i
n m

Gan nhan cho dién tré

Value (Ctrl + U)

Gdn gia tri cho linh kién. C6 hai cdch thuc hign viée gan gia
tri cho linh kién. Hodc kich dup vaoc linh kién muén gan lai gia
tri hodc chon Circuit/Value ti menu. Du thyc hién bang ciach nao
di nua, man hinh cong hién khung thoai Value. Tt day ban nhéap
lai gia tri linh kién cho phd hgp véi mach thiét ké&. Néu linh
kién da duge gan gid tri theo méac dinh, sau khi nhap gid tn
trong khung Value, gid tri mdi nay sé thay th& gia tri méc dinh
cd.
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Untitled

- I".ds :;_l\ﬁ:ﬂ_“u
g:;:)
{ ,ih )
[
EN

|
|
LZ1 $8uF 1 505
¥ =L

Variable Capacilor

Key:
Capacilance ().
Sctung.

Inciament

sooq ["F Bﬂ Cunceli
50 X
(S

Gan gia tri tie dign moi thay thé gid tri mde dini

Model (Ctrl + M)

Gan hoac thay ddi chung loai clia linh kién da chon. C6 hai
cdch thuc hién viée gan ching cho linh kién. Hoac kich ddp vao
linh kién mudn gan lai gia tri hode chon Circuit/Model tir menu.
Du thue hién bing cdch nao di nita, man hinh cing hién khung
thoai Models. Chon chung loai linh kién trong khung Library va
chon tiép tham sé trong khung Model. Sau khi kich Accept, tham
88 cua chung loai linh kién sé duge gan ngay trén linh kién dé.

=] Passive )i Untitied
| +]
vl 1 3_—!'{?.—1 '='1 Transfarmer Models
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Zoom (Ctrl + Z)

Phéng to thi&ét bi do lugng dé quan sdt tin hiéu. Cé hai cach
thuc hién: hodc kich dip vao loai thiét bi mudn quan sit heac
kich chon thiét by do lusng va chon lénh Circuit/Zoom hoac in
F9. Thiét b1 do ludng s& dugc phong to. D& xéa bo thiét bi da
phong to nay, kich mit lenh Close nam ngay goc trdi cia thiét bi
do luong va chon Close hoac kich dip vao nidt 1énh Clase dé.

= : Flectronics Warkbench st ol T3 T R R
File Edit Circuit Window Help _
111_Q_I£I_‘J °||_§_Li] e I ‘ Steady State [@1
2 w X B Dk .
=| Passive 1HP-FILT.CA4
. + 4
- —
* — :
\I) i - -::K-L ,——‘ d
& =y
& |1 S
: R -
AW 7 e
i —
-~ ~ ||
} E = Oscilloscupe »
~o 3 zoon GROUND ~ L
7 . . 7 TINE BASE TRIGGER
fO\;' 1 (‘ f\ i A Q oemsidiy EDAE * -
? P ! J” A \ ; % Pos [ao0 LEVEL
f IR i ’ 1] B/a A/B A B EXT
e 1004 L1y 13 1] _CuannerL ‘A __CHANHEL B
*F d VoY i (stuviow T [(wvron =
v p0S [Goo T4 v pos (000  [4
A . 5 bc - @ ot .
Vi hd

May hién song duge phong to vai lénh Zoom

Rotate (Ctrl + R)

Xoay linh kién cho phit hop véi vi tri ndi mach. Dé thuc
hién, kich chon linh kién va chon Circuit/Rotate hodc dn Ctrl+R.
Moi lan chon 1énh, linh ki a duge xoay 90 dd.
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ol Electranics Wotkbench [ ’&]4;[‘:1%]&' ~|s

:—_';Ic Edit Qircui-l_ Window Help

LR e ) R (o]
b3 ow X R S DR
=| Passive Untitled
< hd

$\ 1R

Dién tro dige xoay 90 dé voi lenh Rotate

Fault (Ctrl + F)

Cho biét théng tin vé tinh trang chit lugng cua linh kién
dugc chon. Khi kich chon linh kién can biét tinh chat caa chiing,
chon Circuit/Fault. Man hinh hién khung théng tin Fault cho biét
tinh trang cua linh kién.

=| Electronics Workbench I’(‘l‘;‘,ltvzlr_l%!gi {~1s
i

File Ldu Circuit Window Help
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Théng tin tinh rryng cia OpAmp
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Subcircuit Ctrl + B)

Két nhém mdt s mach nim ké nhau dé tao thanh mért
mach con, Tdce vu nay cung cé th& go: la tao mét mach IC theo v
thich. Dé thue hién:

» Sau khi tao xong ban thiét k&, chon nhitng thanh phan cua
ching va chon lénh Subeircuit tf menu Circuit. Man hinh
hién khung thoai

= Electronics Warkbench Lid oY N IR E

%: Subcircun __ pov Help =
fl

" T oK <
Name- th] I} a,,_ D‘tﬁ Je= &
| Copy trom Cacuit | 3STG AMP.CA4

: Move Lom Cucuit < mil A

1
| e £ 30 éw.":rr fi a2 3 m;ipr § sooa j

@ —h |t

jlr 53 1V T WMR2/0D e h—-{: '-—t: = 16V

e ‘ . -

}'7 3{ 02 : 100& T 10k i‘m % 1emaE 1an

% —3

2 - ¥

[:: ] [ e

K&l nhom mach dé tao maeh phu va khung thoai

e Dit tén cho khéi mach viua chon dé:

- Chép nhimg nhing linh kién thanh mét mach con tir mach
goc.

- Di chuyén nhitng thanh phin sao cho ching chi xuit hién
trong mach con hoac

- Thay th& nhing linh kién trong mach dién ndo dé bing
mach con nay va két néi mach trg lai cho phi hop.

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

Chon i cho duimg néi mach dé phan biét trong mét mach
dien phie tap. Thi du, mau d6 cho dugng cap ngudn, miu xanh la
cho dutmg tin hicu didn dén may hién séng... Khi kich chon
dudng nél mach vie chon 16nh Wire Color tor menu Circuit hoae
kich dup viwe duiing ndi mach mudn 461 mau, man hinh hién
khung bang mau. Sau khi kich chon mau cho durug mach, khung
bang mau bion mal va duimg mach sé duge gan vé1 mau da chon,

= Liectronics Workbench L4 il 5% a1~ N

F;I:_ Ldil_l;_ircuil Einduwﬁ r_lcl_p

= e e ga)

Bl e M8 DR

|:—_' It IJ:‘ bl Wire Color MP.CAL R .‘
I “. " o e | "_‘-] .r.I’ !'
¢ e wem| o

H k1 ;

| Concel] | 2r 0 Fom |
N .
1 : i

Ll ' [ 1 [+] |

(ron nwine xanh drang cho dicang dan tin hiéy vao mdy hién séng

Preferences (Ctrl + E) [ rreerences
r_]f._i_hqw gid

Hitn khung tham so dé chon heac ] Use grid :

: R Cancel
xoa thuge tinh lién quan dén viée trinh =] Show labels ==
bayv cde doi tugng trong khi thiét ké. (& Show models

[ Show values
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Analysis Options (Ctrl + Y)

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

man hinh hién khung thoai liét ké nhimg thanh phin ty chon
cdch mach dién xu ly.
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=| Analysis Options |

Analysis Type

O Transient

® Sleady-state’ (Cencel |

Active Component Simulation

(1 Assume linear operation

Oscilloscope Display
[] Pause after each screen
] Store results for all nodes

Tolerance.
Time domain pomnts per cycle:
Bode Analysis points per cycle:

Temporary file size for simulation (Mb):

ki

Khung thogi Analysiz Options for Win

Transient Phéan tich cdch diéu hoat chia mach dién khi vira
bdt dau kich hoat. Mdy hién séng sé hién séng hiéu dau tién
khi mach viua hoat dong.

Steady State Xem trang thdi 6n dinh cua mach sau méot
thoi gian dugc kich hoat. Néu chon thanh phan nay, ban cé
thé rit ngédn thai gian didu hoat cia mach bing su chi dinh
thanh phan Assume linear operation.

Ghi chu: Nhing diéu kién khéi dau ciia mach dién déu bat
dau tiz diem DC ciia mach.

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



nhung két qua cua su didu hoat chi hgp ié doi vol cac mach
dién thude dang tuyén tinh.

Madt mach dién tuyén tinh chi dung cdc tin hiéu AC hoic
nguébn DC va nhimg thanh phan tuyén tinh nhu 1a cdce dién tra.
N&é chug ¢6 thé gom ca nhimg linh kién thusc dang khéng tuyén
tinh dé& hoat déng trong pham vi tuyén tinh cua ching.

Mach dién khong tuyén tinh {a loai mach dién cé mang
cac séng rang cua hofc séng hinh vuéng, cac céng tic hodic
nhimg linh kién khong tuy&n tinh hoat ddng ngoar phum vi
tuyén tinh cua chung.

Ghi chi: Néu bun khéng ndm ré mach dién nio thuge lowm

tuvéen tinh, kich danh ddu chon thanh phan nay. Néu két que

khong nhu ¥ muon, kich xéa thanh phan nay va dicu hoat lai
mech.

+ Pausec after each screen Tam dimg mach dién dé ¢6 thém
thot gian phan tich dang séng hién thi trén Oscilloscope. Khi
duge kich danh dau chon, su diéu hoat cua mach dién tam
dimg khi trén man hinh may Oscilloscope hién day du dang
séng. Dé mach dién tiép tuc didu hoat, chon Resume 1 menu
Circuit hodac an phim F9.

» Store results for all nodes Theo m4c dinh, phan nay
khong ap dung. Nhing két qua chi duge chiua déi véi cic
diém dua theo may Oscilloscope khi mach bt dau duoc kich
hoat. Trong moi truong hgp, didu nav lam tang toée do dicu
hoat va chidm rat it bd nhd. Tuy nhién, viée di chuyén cac
may Oscilloscope dén nhimg di&in do thu khac s¢ lam cho
mach phai diéu hoat lai tir dau. Viéc chon thanh phan nay
cho phép ban dung mdy Oscilloscope dé€ kigm tra nhimg diém
khic nhau trong mach dién trong qud trinh hoac sau khi duge
didu hoat, nhung diéu nay ddn dén chiém rat nhiéu bd nhd
trong hé thong.

e Tolerance Tham s nay kiém sodt sy hién thi ré rang cia
cac k&t qud ma mach dién diéu hoat. Tham s6 mac dinh T
1% 1a tdc do diéu hoat nhanh nhat nhung sy rdé rang lai la
thap nhat.



¢ Dé rhay doi @i i hién thi, kich danh dau chon Tolerance;
sau do, chon gida tr1 khde t menu. Nhing gia tri sai biét
thuong thé higén theo dang s6 mi, thi dy, le-5 14 6.00001.

Ghi cha: Vige gicon ty I sai bigt 38 [am tang thoi gran can thiél

de dicu hout mach dién. Néu man hinh hién théong tin bac lu

el trinh khiong tom duge gidi phap nao thoa dang, ting gid
iri iy 16 sad bidt lén 10% v didu hoat maeh tro lai.

» Points per eyele Chu ky duge ding dé phan tich duge xdc
dinh bai may phat séng, ngudn hodac doang AC. Theo mac dinh
mot chu kv duge phan tich 1la ngav diém 100. Néu cin biét
trige thiom nhimg giai phap xit ly. ¢6 thé tang s6 diém chu
kv Lang cach uhan voi tv 1é 10C hodce 1006,

Dé thav 461 sa didm cho timg chu ky. kich tham <& hién
ik v chon sa diémy moi.

Ghi chua: Viee tang gia tri s6 diém cho méi chu ky ¢6 thé lam

chao dung song phang hon, nhung diéu nay cing lam tée do diéu

hout e mach cham lar. Néew nhe gial phap nay khéng duoc 6n
thou, giam @ra i s6 diém xuong va diéu hoat mach tro lal.

s Bodc plotter points per eyele Theo mac dinh, mot mach
dicn duge phéan tich & tAn s6 100. N&u can xdc dinh truge cdc
giai phiip, c6 thé tang gid tri nay lén bang cdch nhan véi 100
hoae 1000.

D& thay déi so diém cho méi chu ky, kich tham s& hién
ainh v chon gz rel ;mai.

Ghr cha: Vide tang gia b diém cho moi chu ky ¢6 thé lam cho

dang song phdng hon, nhung lam cho toc do diéu hoat cia mach

cham lal.

¢ Temporary file size for simulation Kich ¢d tap tin cua
mat mach dién tam théi trung binh 14 10MB. Khi tap tin dat
gan dén kich thude tdi da, ban sé& ¢6 ba ca hgi dé chon:

+ Ngung su diéu hoat.
+ B0 qua nhitng s6 liéu cu va tiép tuc, hodc
+ Dung thém dung lugng chira cua 6 dia.
Néu nhang thanh phan nay déu ap dung duge va lai ¢d rat
nhiéu diém trong mach dién, lie dé, ¢é nhiéu di lidu sé dude diéu
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hoat chung. Trong trudng hgp nay, ban nén tang thém dung
luong chita trong & dia bing cach kich may Oscilloscope dé it
dau diéu hoat trg lai.

file Edit Civcuit Window Help EER ﬂ Clgag i 1..]/

L Untitled Parts [
v B l
] = N
! Y. | |
| - |
Analysis Options &
Analysis Type i
O Transient —
@ Steady-state @_
Active Component Simulation
[ 0 Assune linear operation
Oscilloscopa Bisplay

O Pause after each screen

i Talerance: L

Points per cycle:, 100 _‘ : I

: Cancel |

Khung thoui Analysis Option for DOS

Ghi chu: Chuong trinh Workbench for DOS EWBD hkhong c¢o
thanh phdn nay.

Restrictions For DOS)

Giéi han cdch thé hién Restrictions
nhimg thanh phan trong O Hide values
chuong trinh Workbench. Ban OHide subcircuits
c6 thé cho hién hodc giidu di OHide parts bin
nhing thanh phzin nao mong O Hide unused instruments

muén hodc tao riéng mot mat Pass“m‘d’D
ma dé bao mat cdc mach thiét
ké cua ban.

fccept ” Igancel ‘
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Window

Liét ké nhimg lénh lién quan d&n cich trinh bay, minh hoa
cac ddi tugng trong mach dién. Khi kich 1énh, man hinh hién
mot menu x6 cha cdc 1énh lién quan.

Window Help

Arrange Ctri+\
1 Circuit !
3 Descnptiun Ctri+D
LTTE Hele F Cus(qm (Subcircuit)
“firrangc Tiohy v Passive
R\-ing Tnetramant s ta Frant Ntxlel Active

Bring Subeircuits tc Front Field Efiect Transistors

Elrc“” Cestrol
D;:‘.z::‘ipniui‘un CtrleD Hyhl’id
; Indicators
FFor DOS Goles
Combinational
Sequential

Integrated Circuits
For Win

Arrange (Ctrl +W)

Bo tri khung cua s8 thiét ké ciing nhu khung caiva sd linh
kién sao cho phu hop va rd rang.

bé sap xép lai Workbench, kéo khung man hinh thiét ke,
khung danh muc cde linh kiédn va khung cia sd ghi chd sao cho
tuong ung vai cach trinh bay va phu hop vai khéng gian cua man
sinh chuong trinh dé khung cia sé thiét ké mach ¢6 khodng
trong téi da.

Cich ma cde khung cia sd duge sap xép tiy thude vao vi tri
hion dién cua ching.



Circuit

Dua mach dién thi€t k& ra phia trude 4é trinh bay.

Description (Ctrl + D)

Thém théng tin hodc cdc chi thich vé mach dién trong
khung cita s8 Description.

Dé md khung cua s Description, chon 1énh Description ti
nmenu Windaw.
Ghi chd: Néu muon cho khung cita s6 Description hién ra cliig
lic voi mach dién thiét ke, kéo kiung ciia 36 5oy ‘én bén Lo
dugi khung man fonh thidt ké sau do chon (rnh Arrarngce

menu Winduo.

.=.| Electronics Workbench |ﬂ'\]ﬂ= [‘_-‘1":1#\\]['3 i (v | R
File Edn Lircuit Window Tllelp

el
i

wo 7

<1 Passive l

oDt

Ky
v

A

l .
e
=

Desceiplion

oscillating fyequency can be varied by adjusting the inductance ,L1
value L. Dscillating circuits are unlikely ta reach steady state.
Double~click on the oscilloscape icon to zoum it agen. Start the
simulation by clicking on the switch in the top-right covberv. You
can stop the simulation after a few cycles by clicking the power
switelh o pressing CTRLST. (F9 Pauses simulation)

I

*|

=)

Mach di¢n thish k& vei khung cita s8 Description nam bén duoi
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Dé nhap théng tin eho mach dién chi danh nhing ky tu
can thiét cho cac su hoat dong cua mach dién nhu gan nhan
cdc hinh kién, cac gid tri hoac nhimg thé loai mo ta mach
dién hoiic nhap nhimg gid tri trong cac thiét bi do lugug.
Trotig moi truong hop, didm 4é cheér nhimg gia un var di
foan toin w dong. Ban c¢o6 thé <y chuvén diém chen nang
ciach ding cde phim mai tén trén ban phim hoice kich vio
nhung diém khac nhau trong khung gid tri.

D¢ nhap cde chi thich vao khung ciéa s6 Description
chuong trinh Workbench ciia ban phai ¢6 thém phan hé tro
Font. Phan nay chiém gin 1MB va ban phai cai thém véi
[enh Install tic menu File mdi ¢6 thé s dung duge. Ngoai ra,
ban cung ¢é thé dua chie thong tin tif nhing chuong trinh xu
Iy vinn ban khac vao Workbench var Cut hoic Copy, tuy
nhicn, nhing thudce tinh cua cdac thong tin tir nhing chucng
trinh khac duoc Paste viao Workbench sé b mar.

D¢ loai b khung cua s6 Description danh khéng gian cho
khung cua sé thigt k&, kich lai lénh Description tir menu
Window hoic kich vao biéu 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 trude khi

thie

2/

t k& mach

Vige thict k& va kiem tra mach dién thugng duge thue hién
véi nhiiug tae vu sau:

136

Kich chon va kéo cdc linh kién dién tu to khung danh
muc Passive vao khung cia sé thigt k&, gan gid tri cho
chiing va diat chdng vaa vi tri thich hgp. N&u can thiét,
xoay chung theo chiéu phii hgp véi dudng di cia mach
dien.

Noi cic duong mach dién lai véi nhau. N&u can thiét,
dung mau sic cia Wire Color dé phan biét cdc dugng néi
nmauach

Ko cie may do vaoe vi tri thich hgp va néi vao cde diém
cin thi€t d& kiém tra. Phéng to d3i tugng may do d&€ quan
sal dang séng.

Kich c¢ong tac kich hoat hodc dung lénh Active tir menu
Circuit d& cAp nguén cho mach va diéu hoat.

N&u mach hoat déng sai, quan sit cdc théng tin bdo 181
vé {inh trang mach thigt ké& va sua lai.

Sau khi thidt k& xong, néu cdn thiét md khung cia sé
Description dé thém cdc chd thich vé mach dién da thiét
ké.

Luu la: thanh tap tin hodc in.



Thié€t ké mach cong suit Class B

bé& bat dAu viéc thiét ké mach dién tu véi Workbench, ban
hay tu thiét k& mot mach khuéch dai am tan Class B vgi hai ban
dan cong sudt NPN va PNP nhu hinh minh hoa sau:

= Eleciconics Warkbench [ s T Gl ] |- is
File  Ldit Circuit Window Help .
= e =18 TN =
&3 R SRM § DD
[=] Passive || CLASSB.CA4 |
! 0 HEY ; - i I"!
i —_ H

l\T-l

|E'§ m--.-(

I,?,_ ’ _L

13|

o

g

Al
I
1]

Fiiy i =
‘d__
“ﬂ_i

L

-

5 ; .03 Lty

Lo—de I 4[fe] L1 [+

Dé thiét k& va do thit mach khuéch dai Am tdn nay:

1. Kich biéu tugng dién trd trong thanh linh kién dé mg thu
vién ligt ké cdc linh kién chita trong thu vién.

2. Kich va kéo ky hiéu dién trd vao khung cira sé thiét ké&. Ky
hiéu dién tré sé ddi thanh mau d3.

3. Theo mic dinh, sau khi kéo dién tré vio khung ciia sé thiét
k&, dién tré duge gan gia tri 1KQ. Dé thay dai gid tri dién
tra, trong khi ky hiéu nay con dang dugc kich chon, kich ddp
vio né dé md khung tham sé Resistance. Danh gid tri 100
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vito khung tham sb6 Resistance, kich mdi tén ¢ phan gia tri
tinh dé dsi tir kQ vé Q. Kich Accept. Gia tri méi nay sé thay
thée gid w1 1KQ co.

= Resistor

Resistance [R): {ﬁﬂ ‘l I Q I—:ﬂ [AccepLI

Cancel

4. K& t1ép, cing trong danh muc linh kién nay, kich va kéo ky
hi¢u mass, ky hié¢u nguén mét chiéu vao khung cda sé thiét
k& v ddt vao vi tri thich hgp. (Riéng ky hiéu nguén mot
chiéu duge thuc hién 1am hai lan.

5. Kich ky hiéu diode trén thanh linh kién d& mg danh muc ky
hi¢u cac loal ban dan, Kich ban dan loat NPN vao khung cua
s0 thiét k& N&u can thiét, xoay dén chiéu vi tri thich hop.

6. Thuc hién tdc vu nay cho ban dan loai PNP.

7. D& chon ding loai ban dan cong suat, kich dip vao mét trong
hai bdn dan, thi du loai NPN. Man hinh hién khung chdng
loas bAn dan cua loai NPN.

ﬂ] NPN Transistar Models
Library Model
detault «| [2N2218 * f
2o 2 ] [Mew tibray |
2n2%xx 2N2222A 1
2n3x%xx 2N 3055
204 xxx 283391 _
65 Tax M3707 ) Copy
b 23903 TR
bean 2N3904 Jaste
bd-bux 2N3347
ewba 24014 2elete
misc 2N4124
miT s ZN4401
mpe 284410
tnp:?lxx 2N4967
mpsInxx ¥| |2NSDBB A
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8. Kich chon 2n trong khung eia 38 Library va ngay sau d¢,
khung cuia s8 Models sé hién tén cac ban dan loai nay.
9. Kich chon loai ban dan céng suat dé thiét k&€ mach, thi du

2N3055 va kich Accept.

10. Dé quan sdt cang nhu mudn thay déi cac théng sé cua bin
dan nay, kich chon loai bdn dan mudn dit vao mach cong
suat, thi du, 2N3055, kich thudc lénh Edit trong khung thoai
NPN Transistor Models. Man hinh hién khung tham s& cia

loai ban dan vira chon.

=| NPN Transistor Model ‘2N3055' |

Saturalion cunent (I1s)

Furwaid cuicent gain coefficient (BF):
Reverse cument gain coefficient (BR):
Base ohmic resistance [ib):

Emitter ohmic resistance (re}:

Collector ohmic resistance {ic):

Substrate capacitance (Cs):

Zero-bias B-E junction capacitance {Ce):
Zero-bias B-C junction capacitance (Cc):
B-E junction potential (@e}:

B-C junction potential (sc):

Forward transit time (<F):

fReverse Wransit time [tR):

D-E junction grading coefficient (me):

B-C junclion grading coeflicient {mc):

Early voltage (VA):

Base-Emitter Leakage S atutation Current (tze):
fForward Beta High-Cumrent Knee-Point {Ikf}):

Base-Emitter Leakage Emistion Coeflicicnt (Ne):

A g
13501617 | A I_A_ccep(l .
378 |

Cancel 1 l

il

1.63
0 407

24e-1

<< ™M™ T DB

”

-

FRIEINEIRNEE

Nl N w -

g‘ﬂ [, NIN--] o0
° -
N

.16e-07 3
0333

<

3.15¢c-14
0.15
2

>

T

11. Sau khi quan sdt cdc théng s& cha bdn din can thiét k&, néu
cin thiét, ¢6 thé thay ddi cdc thong sé cho phu. Khi két thac
tic vu, kich Accept d& vé lai khung cita s6 NPN Transistor

Models.
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2. Néu trong khung cia sé6 Models ctia khung danh mue NPN
Transistor Models khéng ¢é tén Transistor can thiét ké, kich
chon loai tén Transistor bat ky va kich thudc lénh Rename dé&
déi tén. Man hinh hién khung thoai Rename.

Wl N R s D WdE S

350 3
E. :E_*”fll r:l NPN Transistur Models e
_ . K2l
= — I Lorary Noaal ; i
R ilk defaull +] [2N2218 . ay | !
n IN2222 | New Libeary i

h 2n2wuxx ZN2222A L

S 2nJuxy 2N2369

: e 707 ]
,® ) 20S-Txax 2N3707 -
Cn bexxs 2N1904 kit

bd-bux 2NI347

it cwbo naaie

-- [ "1+ e d N
-7 mioa | = Renaine Hename

" mps ” y - .
P mps2unnl l ccepl

- mpsdaey| | 2NI055 Cox ) (==
e or . Cancel

!-_. Cancel .r l

i “‘ 3]
1r 11 —— U >)

3. Sau khi ddnh tén loai transistor can dung vao khung thoai
Rename va kich OK, ban trg vé khung danh mue NPN
Transistor Models va hic nay, trong khung cita sé Models sé
liet ké tén cda loai transistor vira duge déi tén. N&u can thiét
lap lai bude 10 d& thuc hién theo nhu ciu tdc vu.

4. Tiép luc tac vu nay cho transistor loai PNP.

5 Sau khi kéo tat ca cdc linh kién vao khung cira sé thist ké
cung nhu gén cac gia tri, thang sé cho tung linh kién, kich
kéo mdy do dé kiém tra trén thanh mdy do vao khung cia so
thict k& Trong mach nay, ban kéo biéu tugng may
Oscilloscope. Pat mdy do vao vi tri bat ky trong khung cia s
thiet ké.

6. Dén day ban bat ddu néi cde linh kién lai vdi nhau dé tao
dudng mach dién. Pua con tré mouse vao mdt dau cta linh
kién cho dén khi thdy mét ddu cham den nhé ngay dau con
tré hinh mai tén.
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fitle Edit Circuit Window Help
s LA T JEe T
£ w X AW s DED

=t Active Unt
¥ |t
x ]
2 s
1 ikt
17. An chim nut mouse va kéo dén mot dau cda linh kién thy ha

vit tha nit mouse. Mot dudng thang sé ndi lién bhai diau finn
kién.

diém ndi mach

Yo

4

File Edit Circuit Window Help

A e w20
£ T BN & DD
c“| Al:uve I

h 4 *

v /duang néi gida hai linh kién

1, A

18. Néu nhu ¢6 mot linh kién khace ndi gitta duong mach giga hai
linh kién, ban cé thé thuc hién viéc ndi bang cich kich lal ky
hidu dién trd trén thanh linh kién 48 md thu vién. Kich diéin
161 mach (hinh tron den nhé nim ngay trén cing), An chim
nut mouse va kéo diém nadi dé dat vaec digm bat ky trén dugng
mach, thi du ngay chinh gitta. Sau dé thuc hién lai theo budce
12 dé noi mach.

IN OUY
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kéo digm noi I I vian dat vao qiia
;:,.,’,ﬂu‘cng mach

R —
2

L kich va ko digm ndi dén mat ddu
l_ =" linh kign khac dé tao dudng ndi mach.
——e

14 SBau khi 161 mach cdac linh kién cing nhu mdy do thi lai vai
nhau, s¢ d6 mach cé dang nhu hinh minh hoa dau tién.

20 D& co thé phan ét duge cde dudng mach chu yé&u, kich chon
dugng mach do. Duong mach duge kich chon sé céd nét day
hun. Kich menu Circuit va kich tiép Wire Color dé gai bang
mau tay chon 1én man hinh. Sau khi kich mau, duting mach
do =& duge gan mau viza chon.

(=" Passive || ~ ciassBoAS
L P = g
_:= (nTel] |
| i q
& L---——Jr-—— !
t,i‘.| |
| .- Wire Color -
(I L
J_ - . E _._H . dudng nol vas may do
g:: Comat] 1 dugc chon mau dé




21. Bén day bat dau didu hoat d& kiém tra. Kich dup vao biéu
wuong may Oscilloscope hoac kich vao may do dé va chon lénh
Zoom i menu Circuit, dé phéng to mdy hién séng cung nhu
quan sat cdc chide nang dé c6 thé diéu chinh mady.

22 Thuyc hién lai tédc vu nay déi véi may phat séng.

23. Néu can thiét, kéo diém cudn trén thanh cuén ngang va doc
dé kéo mach dién; kich vao thanh tén ciia may do vi kéo dén
vi tri thich hgp dé trinh bay sao cho tat ca déu cé thé hién du
trén khung cita sé thidt ké.

- Electzonics Workbeach i N Y e R
e Edit  Circeit Window Help

= ——— R N e T C0G000T < 5 i
= =). N[==Z T ! =
N <| o ~ j|a.- 'aanoul[i e 4l el

3 o BN OED

N 1]
=] Passive |l CLASSB.CA4
] Functwn Gener ator __3 124
FrEQUENEY K = v
suty cvere B o |
emeczrone OBV B "’ﬁ
OFFSET R i
- can T _+ —_j_—L .
I @ a ] __T e |
i
= Oscillgscope
zooH GROUNC
TIME 8ASE YRIGGER
0 10mss dn E] epoe ®a ™
x Pos [000 [ tevel [ooo ]
B%36 A As6 ek A B ERT 1
“Ma- CHAMHEL A CHANNEL B -
FI'F [2 Vi) H [ vow B
. v Pos (000 P v FOS (oo
ac o g ac 6 3
V] hd

24. Sau cing bit diu diéu hoat mach bing cdch kich cong tic
ngay géc phai trén man hinh hoac kich 1énh Activate tir menu
Circuit. Néu mach duge thiét k& dang thi trén mdy hién séng
sé hién hal séng hiéu hinh Sine cGa hai transistor cho méi
chu ky; déng thoi ngay canh trai cia biéu tuong céng tdc sé
hién thoi gian diéu hoat mach. Sau thai gian didu hoat, vi tri
nay sé hién théong tin Steady State. Mau cua dugng tin hiéu
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trén mdy hién séng nhu thé nao con tuy thudce vao dudng néi
t¢ mach dén mdy hién séng. N&u mach ¢6 16i, man hinh sé
hién théng tin bao 161 tuy vao vi tri cia mach.

- Elec\ronics Workbench NS I ity TR E
File Edit Circuil Window Help

1 Steady State L@‘:'J.J

- B s DBEO

e CLASSB.CAd i
_.dly
= Funclion Generator
o~ ]
e ———o 1
_ [Se[)
FREQUENCY [ Horz H i=23
tuTy CVCLE (50 2 |
MRELTYIGE v
IFFEEY [N = ~
- oM r
| - a ]
M
I
I |
1|ilf==T Oscilloscope
| ¢ 200N GrROUND
s~ TINE BASE TRIGGER
[ PEERN [01omeray T epge P ™
il 7 NN X Pox (000 I revee [voo
< AW . &Bsy v/ A/B 1%5% 2 IR A .
N
A S CHANHEL A CHANNEL & hd
/Ha : “ ~ 4 k2 woe = [2vow < hd B
. ;r'} [ Y FG3 [000 H v POs [000 i
“ ot | ] boac o 2 aC o WH
1/ __‘:ql =

Man hinh mach khéel dai Cluss B va song hipu

25. Bé thém cdc théng tin chd thich cho mach dién vira thiét ké,
chon 1énh Description tir menu Window. Khung cla sé thiét
ké bi cat lam ddi va theo mac dinh, ngay dudi khung cira s
thiét k& la khung cia sé Description. Tir ban phim, didnh
nhimg théong tin can thi&t dé mé ta mach dién via thiét ké.

Ghi chu: Nhdc lai la d& ¢6 thé nhap thong tin vao khung cita sé
Description, chuong trinh cia ban phdi co thanh phan Font hé
tro. néu khéng, ban hhéng thé nhép duoe gi vao khung
Description nay.

26. Ding !énh Save As dé& luu thanh tap tin véi tén mdi hoac
dung lénh Print dé in.
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=l Efectronics Workbench Rt SN e I
Lile Edit Circuit Window Helg
51 RO4H & DWEQ _
ISl Functivn Genercator CLASSB.CA4
[~ o |
Fegauency [ B H

CUTY CYOLE
ampLrtuce [ B[/ 13

f| oreser R
i - con +
l (m - @
af Oscillnscope
i K zoon GROUNO P
| _ | _TIME BASE TRYQGER
} N | |9 Yomssar 21 EDGE X3
i | ¥ pos oo F] Lever [oo0 . B
/ \ | o535 88 n/B U A B Ext ;
. ‘ CHMANNEL @ CHAUNEL B
e N, 2 Y/Dw SRRV L
- v pos [009 1[4 v koS [0c0 P
. ac o B AC a £74 hd
= __=
L = Descoption
7 +l|This is a class-B amplifier showing cross-over distortion.
- 2

Bui thiét ké mych kiméeh dai am tan Class I3 hoan cliinh
Mach dén chép vdi dao dong da hai

M:ach den chdp dimg dao dong da hat rat don gian. Cac linh
kién chi gom hai transistor NPN, vai tu dién. tao xung, vai dién
trd tao cau phan ap va hai den LED dé€ chép tét theo dao dong.
Ngoai ra, ban c¢é thé dung thiét bi do ludng dé quan sit dang
séng. Dé thuc hién:

1. Kich va kéo cac linh kién can thiét cho mach dién vao khung
ciia s6 thiét ké.

2. Thém cdc chi tidt bo sung cho mach dién nhu gdan nhan, thay
déi tri s8 cdce linh kién...

3. N&i cdc linh kién lai véi nhau dé€ hinh thanh mach dan.

4. Sau khi thiét k& xong, néu can thiét, n8} mdy hién séng vao

diém can kiém tra.

Kich cong tdc dé kich hoat mach.

o
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Ban ¢6 thé thay thé hai den LED ¢ chan E hai transistor
bing hai dign tr¢ vin Ohm hosic néi thang vei mass tao thanh
mul miach dao déng thuan tiy dé sau nay lap viio mdt mach khac
bang cich dong 1énh Subeircuit tir mnenu Cireuit tao thanh mot IC
theo v rieng. Sau d6 dua vao thu vién linh kién vdi mot tén bat
k.

Mach dén chép dung IC

Mach den chdp ding IC rat don gian, chi véi mot IC va mot
s0 d¢n bdio ban ¢6 thé tao thanh mét mach den chdp. Sau khi
thu maeh bAng may phat tin hiéu, ban cé thé tu 1dp rap mot
mach tao xung (nhua mach dao déng da hai chang han) thay thé
¢h,o mav phit xung. Dé thue higu:

1 Kich bidu tugng IC trén thanh linh kign dé hién thu vién.

Kich va kéo bicu tuong IC vaa khung cua sé thiét ké.
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Kich dup vao 1C dé hign thé loar 1C.
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Sau kb ldeh chon tén 10 va kich Aceept hoic kich dup vao
ten IC can dang. 1C dé se ed dang:
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Wich biéu tugng den bao trén thauh linh kign dé hién danh
muc cic hnh kien. Kich va kéo ky hiéu deén bao viao khung
cda s thidt ké Thue hién 10 lAn dé ca 10 dén bio. Kich va
keo de ba tri cac hinh kign cho hop 1y

Kich chon may phat xung tir thanh thiet bi do luéng va kéo
vio khung eira so thiet k.
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G. N&1 mach giita cic linh kién cung mdy phat xung lai véi
nhau.

.. Né&u can thiét, c6 thé thay déi mau sic dudng mmach dé dé
phin biét vdi lénh Wire Color tir menu Circuit.

S. Kich cong tic nam gée phai man hinh dé diéu hoat mach

File Edit Circuit Uindow Help | Cucle ][5 @-m

7442.c12 [4] Parts Iﬁ
! D
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' [ Al -
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— e
' ! (svr
! e -
: Il - fol
T - e
I ..tI; [=] Word Generato

5 1Ciear)eent]SauL

=3
Sduriii]
i1 [sTEP)iRJPsT|[cveLe
06000 . "s&"(\OOF >0
©06000600Q06060050 ==
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Trén la ba mach thi dy vé cach thiét ké& cang nhu kiém tra
mach. Sau day xin gidi thiéu véi cdac ban mat sé mach dién tu
ing dung khac ¢6 tinh chat tham khao va cdc ban ¢é thé dua vio
d6 ma thay déi cho phu hop.

Nhing mach dién t@ dng dung
Mach khuéch dai hinh aAnh dung FET

Mach khuéch dai hinh dnh cing rdt don gian, chi can hai
FET m#c theo dang day kéo ciing mét sé linh kién phu khac.
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Mach bao dong

Mach dung cong dao 4é cap un hiéu vao cue B cua T1
dien ap tid eve € lén cao, dat dén mot dién dp nguang kich =CIL
lam dén LED va den bao nhdp nhdy khi co 161 xay ra ¢ 100ms.
Kl tiep diém Space déng mach, mach hoat déug binh thuong va
tin hieu ¢d dang séng hinh Sine. Sau 100mns, tin hiéu trd thanh
sung mot chidu va phdt tiéng ha o loa. Ban cé thé thay thé tiép
diem Space bang mot mach kich hoiae mot b cam bién dé tao
mch biio déng theo y thich.
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Maech chudéng bio dién thoai

ot | B Electtonics Workbench il il I G Y-
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~ Bat diu didu hoat mach bang cdch kich cong tac eip nguon.
An phim “O” trén ban phim dé dua mdy dién thoai vé chi o
OFF HHOOK (va eap nguén cho ché do “off hook™). Don LED pliat
sdng. An lai phim *O" dé& vé ché dp ON HOOK. Dén LED tat. A
phim “R™ d& cap tin hiéu dé chudng. Ben LRI} sé nhdap nhay the.
tin hiéu chudng.

Muach dinh thi dung IC 555
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Dscilloscope
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Voo mach én dp niy, bun ¢é thé thay thé phan nguén Pin
AU bing mot mach AC/DC vdi dién thé thich hgp. Ngoai ra,
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SVDC dén 40VDC



Mach tién khuéch dai diung OpAmp

LLY
3 - 7 B s i HE R

'. =T m.jwe | BASS-AMP.CA4 J
[ T l_.a o2 L+
1 T IR o [
i ﬂ w1 v | Tled i
IR B -] B
e oS [ o
A il 1348 i 3 i
I|I o i 1 2 !
il R S i
Te il il e —h
- l g -y )
o=t | li
) | _ :

1 ) ficuie Dinrted ]lﬁ
- GG PHASE SauE |

CERTICAL HORIZANTHL

|+ ool T W L1 .
R

A

™ o=

LIEEED =} o [oos T
Loese B e -
- .

Muach tién khuéch dai ba ting dung Transistor NPN

[T

Wm['u

v b S W R Ty TR O
=] acive - ISTG_AMP CAL
. Y
H ES ; B . L N __T_ . . A S e
i N I - £ f ""” § . T "':;“ EREN :
- Sl iyt
! '_L | 1=,
1- [P0 R PO 1 ‘ } ‘| T
[« i Ve @i 8 TSR S0
(| . i & . O
_|f' Qscillose opn
— - -
. FINE GeULRD LY
| TIME_RASK TRIGGER *L
LIACCELE [Hr1 ST |
+ A 3 ,1 % FO% cEver [
| ) LI A T ;| CHER ecA m-m fito M B L¥T
LA G X \. \ | .
1 t SHAHHDL A CHeALL B
i ] Il g De ‘_.j [ = i =
1 1 ¥ POS rr.‘. Ei v eas [ann
RIS N £ia w DC 1€ @& ¢

-

—
P



Mach dém dung 1C 7493

= S Electronics Workbench biid i TP al =13
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M:uch dém dung hé co s6 16. Trong qua trinh dém, dén chay
vong tron theo ting tin hiéu dém. Sau khi dém tir 0 dén I (da 16
sung) chuéng hu mot tiéng va cde den ngung chdp.



Phu luc A

Chuong trinh
Clipbook Viewer
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Clipbook Viewer ta4 mét chuong trinh phu cing dav du nhune
chdc nang, ¢dng cu... nam wrong churmg trinh Workbench for
Win. Vé1 chugng trinh nay. ban ¢6 thé juan sat vhaug o duns
cua Clipboard va Local Clipbook. Khi Cut hoac Copy thong tin tu
chuong trinh, théng tin dé duge dwa vao Clipboard. Sau d6 ban ¢6
thé¢ dan théng tin tit Clipboard nay vao nhung vin kién va cdc
chuomg trinh khde, hoac ¢é6 thé luu ching vao Local Clipbook.

KKhi kich lénh Show Clipbeard td menu Edit cua chuong
trinh Workbench for Win, [énh hién khung man hinh eia chuong
trinh Clipbook Viewer cung vdi nhimg 1énh menu va thanh cong
ey

e Electrenics Workbench __|WE_P?])_|‘?1L;\1@JI \

|
i
ClipBook Viewer -

(-le Edit View Window Help
I UL T

§
|
-] Local ClipBook [
|
I
||

Ej

Clipboard

(s hpbuard

e ey —

Man hinh Clipbook Viewer
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Khung man hinh Clipbook Viewer chita hai khung cia sé
nho, Local Clipbook va Clipboard. Khung man hinh Local
Clipbook mod ra khi vira khdi déng Clipbook Viewer. Khung ciia
6 Clipboard xuit hién biing mét bidu tugng.

Clipboard 1a mdt noi tam thoi chia théng tin ma ban dang
chuyén gira cac van badn, chuong trinh, va Local Clipbook thudng
xuyén chia nhimg théng tin ban muén luu va ding chung vdéi
nhimg ngudi khac.

Khung man hinh Clipboard trinh bay nhing ndi dung cia
Chipboard hién hanh. Khi ban Cut hoiac Copy thong tin tir trinh
ing dung, théng tin dé duge dua vao Clipboard va van nam tai
d¢ cho dén khi ban xéa Clipboard hodc cé mot thong tin khic
thay thé ndi dung 431 tugng d6 bang mot thong tin khac cing véi
Cut hoac Copy. Ban c6 thé dan théng tin nay vao nhimg van ban
bat ky theo nhu cau tac vu,

Ban cé6 thé thuang xuyén luu cdc d&1 tugng hién hanh cua
Clipboard biéing cach Copy ching vao Local Clipbook. Ngodi ra,
ban ciing c6 th€ luu cdc thanh phan dé&i tugng théng tin (con
duge goi la cde tAp tin) vao day va sau dé Copy nguge lai vio
Clipboard khi mudn dan théng tin dé vaoe van ban.

Sau khi d8i tugng cda Clipboard duge luu thanh tap tin, ban
¢ thé cho nhimg ngudi khdc dung chung. Moi hé thong dién
toin déu c¢6 chuong trinh Local Clipbook riéng. ban cé thé néi
Clipbook sang mét hé thong dién todn khdc va nhimg ngust khic
cimg ¢6 thé ndi Clipbook clia ho vao hé théng dién todn cia ban
dé su dung nhimg ndi dung nay.

Dé vé lai chugng trinh Workbench, kich Exit t& menu File
cuza Clipbook View.

Cac chuc nang cia lénh menu

Thanh trinh don cua Clipbook Viewer gém cé cic lénh File,
Edit, View, Window va Help. Cdch diéu hoat cac lénh nay cang
tuong tu nhu diéu hoat cic lénh tuong tu clia cdc chuong trinh
khic hoat dong trong méi truong Windows,
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FILE

' File Edit \ . . e
_ Khi kich lénh File, méot menu xo hién ra

Open... . . .. . . Ca va
chda cdc 1énh con hién gquan dén viéc thiét lap
tap tin.

Exit

Open

Mg néi dung cua Clipboard da duge luu thanh tap tin. Khi
kich 1énh, man hinh hién khung thoai Open va tir day ban co thé
kich chon tap tin Clipboard bat ky dé hién [én man hinh.

= Open

File Name: Directones:
i‘;clp 1 c:\wewbh4

, -
&= wewb4

3 ent

] lock
] models

— ) samples

.

List Files of Type: Diives:
[Clipboard Files CLP)_[3] [Ec: B

Khung man hinh Open cua Clipbook Viewer
Save As

Luu ndi dung ctia Clipboard thanh tap tin véi mét tén mdér
Theo miic dinh, lénh duge phu md, nghia la chua ¢é ngi dung nao
duge dua vao Clipboard. Nhu vay, dé ¢6 thé dung lénh Save As,
trude tién ban phai chon d8i tugng trong chuong trinh hién
hanh, dung lénh Cut hoic Copy hoac Copybits cia chuong trinh
d6 dé chép ndi dung vao Clipboard. Sau khi nd1 dung nam trong



Chipboard, chon lénh Show Clipboard tu chuong trinh
Workbench. Chuong trinh Clipbook Viewer sé& hién ngi dung cua
Clipboard trong khung cda s8 Clipbook Viewer.

=l ___Electronics Workbeach

Al ClipBaak Vicwer - [Clipbaard]

54i=| bde Edit Yiew Window Relp s
—_—e i

o (s 1]

Tk 5

e[| ) -1
.L!-‘C'hpbonld ’

s —= - =T —

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

= Save As
file Name- Ducctones:
castcode c \wewbd
Sen Cancel
R P wewbd |
et
1 tock
) models
M ] campler ]
Save File ax Type- Drives
[Cipbonid Flest-CLP) 2] [=e, |4

Khung thogi Save As cria Clipbool Viewer
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Tu khung thoai nay, ban dat tén tap tin cho d&i tugng
Clipboard va néu cdn thiét chon cdc thanh phin trong khung
thoai dé thém cdc thong tin bs sung va kich OK.

Sau khi luu lai thanh tdp tin, ban c¢é thé md lai v lénh
Open cua chugng trinh Clipbook Viewer dé quan sdt, chép, hoac
cat dé6i tuong dé vao Clipboard va ddan vao vAn ban hoac cic
chuong trinh khac d& minh hoa.

Exit

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

EDIT

Edit View Wind Chua cdc 1&nh lién quan dén viée xu
cepy  (dtC ) |y tap tin Clipboard.
Pastc... Ctrl+¥Y
Delete Del

Copy

Chép ndi dung cta tap tin Clipboard vao lai Clipboard dé sau
dé dan vaoe van ban hodc chugng trinh khic.
Dé chép noi dung cua tap tin Clipbook vao Clipboard
Trude tién ban phai chép ngr dung cuia Clipbook nguge vio
Clipboard trude khi cé thé chén chung vao van ban hoic chuong
trinh khée. Néu nhu ban khéng chép thém mdt thong tin bat ky
nao khae (dé 14 nhing ng1 dung cta Clipboard c6 cing trang vai
Clipbook), thang tin dé vdn cdn ndm trong Clipboard va ban
khang can phai chép lai. Dé thuc hién:
¢ Trong khung cua sé Local Clipbook, chon trang muén chuyén.
« Kich nat lénh Copy ti thanh ¢éng cu hode chon Copy tu
menu Edit.
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Chép thong tin tw trinh @ng dung MS-DOS Khi dang ding

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

thong tin, hinh anh cia man hinh, hoidc d8i tugng bat ky vao

Clipboard. Khi s& dung ché& d9 Full Screen, ban chi c6 th& chép

hinh anh cia nhitng ndi dung nim trong toan bd man hinh vio

Clipboard. D& thyc hién:

s Kich nut 1énh Control ctia trinh dng dung hoic d&n Alt+thanh
Space d& md menu Control.

= Tif menu Control, chon Edit.

¢ T menu x8 cua Edit, chon Mark.

o Trong van kién, chon néi dung mudn chép.

s Kich nut lenh Control cGa trinh ung dung hodc &4n Alt+thanh
Space dé mé menu Control.

» Ti menu Control, chon Edit va chon tiép Copy.

Chuyén déi théng tin Clipboard tam thdi chia théng tin di
duge chép hosic chuyén tir vin ban nay sang van ban khdc. Sau
khi thong tin ndm trong Clipboard, ban cé thé hs, xem lai ching
theo mot dang khac hodce loai bé chdng khéi Clipboard.

Ban ¢6 thé dung Clipboard nhu mét vung dém dé chuyén
thong tin gita cac trinh dng dung vdi nhau. Phuong phdp ban
dung thay d6i, tily vao loai trinh iing dung ban dang dung d& sao
¢hép va ddn.

Paste

Dan théng tin tir trinh dng dung khic vao van ban hién
hanh. Phuong phdp thuc hién tdc vu nay cing tuong tu nhu thuc
hién chung trong nhiing chuong trinh Windows khac (k€ ca cac
trinh vug dung MS-DOS hoat dgng dua thee Win).
Delete

X6a no6i dung hién hanh trong khung man hinh Clipbook.
Khi chon 1énh, man hinh hién khung thoai Clear Clipboard.
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|

Clear Clipboard

“.¢. Clipboard?

Do you want to clear the contents of the

‘_g'es_ | No

Siiu khi kich Yes hoae &n phim Del trén ban phim, o1 nos
dung 1rong Clipboard cing nhu nhimg gi dang hién trong khung
man hinh Clipbook Viewr sé bi xéa

VIEW

View ‘Woiluw e

v Toplvar
v S1atus Har

o/ Full Fage

Lénh quan sat cdc dac tinh cda chumnyg

trinh.

Toolbhar

Lénh

|
]

—

—

cho hién hode gidu thanh cong cu trén man hinh.

Dén ngi dung da chon trong Clipbook sang Clipboard.

Déan nor dung da chon trong Clipboard sang Clipbook.

Xéa no1 dung trong Cliphook va Clipboard

Hién noi dung trong Clipbook theo chd dé da chon
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l | Hién tung trang ngi dung da chon trong Clipbook.

Hién cac trang no1 dung da chon trong Clipbook cung
riel mat luc,
Status Bar

Cho hién hoac gidu thanh tinh trang. Khi duge ddnh dau
chon, thanh tinh trang ndm ngay cuéi man hinh thé hién cde
thang tin lién quan dé&n viée xi Ly,

Table of contents

Hién ban nd1 dung cua Clipbook. Cd ba cach trinh bav cac
noi dung cua déi tuong: theo miu tu cua chu dé, theo timg diém
cua noi dung hode ca trang noi dung.

Thumbnails

Hién khung chda ngi dung cua déi tugng. Nhimg noi dung
hién trong khung nay cing theo ba phuong phép: theo méau tu,
theo khung noi dung hoic ca trang.

Full Page

Ihén noi dung cia Clipbook theo ¢a trang man hinh.
Window

Windnw  Heip Tuong tu nhu léenh Window trong

Lascade ShittsF5 ciac chuong trinh ung dung hoat dong
Tile Honzontally : :

Tile Verically  Shifefd trong moi truéng Windows khdc cé chue

Arrange lcons nang sdp xé&p trinh bay lai cdac thanh

Flefresh F5 : A s F]
phan, cong cu trong khung cda sé man

J 1 Clipbsard hink ch hiu h

2 Local ClipBook innh cho phu ngp.
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Phu luc B

Tim hiéu vé PCB

1685



PCB (Printing Circuit Board) 1A mét trong hai chuong trinh
cua OrCAD chuyén dung d€ v& va khoan cdc 16 trén mach in dé
gin linh kién. Cing nhu chuang trinh Workbench, OrCAD PCB
cing ¢6 hai phién ban, mot dung cho DOS va mét dung trong mbi
trugng Windows.

Vgi PCB, ban khéng can phdi vé cdc dudng mach in trén
bang mach theo dang thd cong ma chuong trinh sé ty dong vé
mach in dua theo so dé6 mach chi tiét da thiét ké& trong
Workbench hodc (OrCAD SDT). Sau khi PCB vé xong bang mach
in va duge luu thanh tap tin, ban chuy&n tip tin niy sang mot
chuong trinh tién ich khac ciing thuge PCB d&€ danh d&u nhing 15
khoan cdc chan cim linh kién va cudi cing dua sang mdy in dé
1 ban kém.

Muén su dung duge chuang trinh PCB, ban phéi cai dat va
khai bao nhitng théng s6 cAn thiét d& chuong trinh ¢6 th& nhan
dang dugc tU cAu hinh hé théng, man hinh, dé6 phéan giii...cho
dén mdy in rat phie tap.

Dé PCB ¢6 thé vé dugc mach thiét k& caa Workbench, trudc
tién ban phai thiét k& mach trong Workbench va luu lai thanh
tap tin .PCB d& chuyén tap tin ban thiét sang chuong trinh nay
dé PCB can cf vao mach chi tiét ma vé mach in.

Do chuong trinh PCB ngoai pham vi cGa quyén sdch nay nén
chi gigi thidu qua mot s6 nét ca ban vé cic chugng trinh tién ich
cua PCB.
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COMPNET

Sau khi Export tap tin bin thiét k& mach chi ti€t tu
Workbench sang PCB, ban c6 thé thay déi cdch trinh bay trén so
d6 mach chi tiét dé PCB c¢6 thé vé cic dudng trén bang mach
hoan chinh hon. Chuong trinh tién ich COMPNET la phuong
cach ma nhitng su thay ddi ¢6 thé duge thuc hién trén mach chi
tiet dé€ c6 thé d6i chiéu giita bang mach in va so d6 mach chi tiét
mot cach dé dang khi gén linh kién vao mach in.

Sau khi tai mach vao PCB, COMPNET sé so sdanh tat ca
nhitng khdc biét giita hai chuong trinh timg chi tiét mot trony
cdc khéi mach @& sau dé tao nhimmg dudng mach ngan nhat.
Ngoai ra, COMPNET ciing kich hoat tip tin WAS-IS dé& khi
ngudi thidt k& mach c¢6 thé sau nay thay déi hodc nang cap lai
mach chi tiét.

Gia s sau khi tai sd dé mach chi tiét cda mach bdo dong tu
Workbench vao PCB va c6 nhitng sy thay d6i trén so dé mach chi
ti6t, PCB 8@ tinh todn lai sy khac biét giva tap tin géc cung vdi
cdc thanh phan da thay déi trong PCB, PCB sé& tu tao tap tin
CHANGES.NET dé ghi lai nhitg thay déi nay. Ban co thé dung
chuong trinh xt 1y van ban dé xem nhiung thong tin vé cic thay
dé6i nay. Thi du:

2CS222C5 with ref U1, pin 4 has been modified from VCC to power
2CS8222CA with ref U2, pin 2 has been deleted
2C8222CA with ref U2, pin 3 net NOOG8 has been delete

COMPNET ghi chi tat cd nhitng thay déi trong Netlist. Déi
véi nhing trudng hgp khi ¢6 mdt khoi mach nao dé6 duge thém
hoac loai bs, COMPNET ciing sé& ghi tén khéi mach dé cing nhu
cac udng mach duoce 1:.¢7 vao khai mach dé.

D61 vdi nhilng veddng hgp khdi magh ddge dd7 t@n. vip Tin
WAS-1S cling chida tAptin ¢ vb ca tAp tin madi.
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MODLOC

Chuong trinh tién ich MODLOC dua ra ban théng tin chi
tiét vé tap tin bang mach. Tuy thu¢c vao sy chon lua cho viéc
dinh dang, MODLOC sg liét ké moi thong tin tit hudng vé mach
i, tén, vi tri cha tung linh kién cing nhu tén cdc dudng mach.

MODLOC dién dat cdc vi tri cha timg linh kién theo truc toa
dd X va Y. Hudng duge minh hoa theo géc dd 0, 90, 180 hoic 270.
Hudng cua khai tuy thude vao sé ladn duge xoay vdi lénh Rotate.

Thi du, gid st ban mudn kich hoat mét danh sdch ngdn cua
tdt ca cdc linh kién trong tap tin DENCHOP.BRD ddc thiét ké
véy IC 741542, sau khi ddnh tén tdp tin trong chuong trinh nay,
man hinh hién théng tin ¢é dang nhu sau:

Us 0.600 0600 (0)
uz 0.600 1.050 (0)
us 0.600 1550  (0)

Chan cia linh kién dugce liét ké & cot thit nhat, cot thya hai
va ba 14 d6 X va Y ngay chdn sé 1 cha linh kién d6. Cot cudi
cung la huéng dit linh kién n¥m trong ciip ngoic don.

Dé ¢6 thé quan sdt rd rang hon, ban cé thé ding chuong
trinh van ban dé& quan sit. Thi du:

U1 741544 (0)

1 0.600 0.600 +5V

2 0700 0600 NOODO5
3 0800 0600 NO0OO2
4 0.900 0.600 NOODO8

Cot thi nhat 14 chan cia IC, ¢ot thiat hai va ba 12 vi tri clia
chan IC va cbt cudl cung 1a tén dudng ndi mach.
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MODMOD

MODMOD la chudng trinh tién ich cho phép thay dai kich
¢d, hinh dang cta cdc 16 khoan gdn chéan linh kién. Do trong mét
bang mach c6 nhiéu linh kién khdc nhau va do d6 chan cim cua
cdc linh kién nay cing khdc nhau nén viéc thay d6i kich ¢& ciing
nhu hinh dang céc 16 khoan ciing rat quan trong.

Ban c6 thé ding MODMOD dé& tac mdt khdi mach méi. Thi
du, gid sit ban muén tac mét khéi mach dua theo d3c tinh cia IC
74L.500.

OO0OO0O000O0

b 74LS00

BOOOO OO

Sau khi tao tap tin, ban ¢é thé dung chuong trinh xi ly van
bén d€ quan sdt thong tin. Thi du:

Drili
Pin Shape Orientalation Size Horizontal Vertical X Y
1 Rectangle Vertical 0.035 0.055 0.055 0.55 0.65
2 Circle Vertical 0.035 0.055 0.055 0.65 0.65
3 Circle Vertical 0.035 0.055 0.055 075 0.65
4 Circle Vertical 0.035 0.055 0.055 0.85 0.65
14 Circle Vertical 0.035 0.055% 0.055 0.55 065

Ngoai ra, vdi 1énh tién ich cha chuong trinh MODMOD, ban
¢6 thé ra lénh cho chuong trinh thay déi kich c¢# cung hinh dang
chan cim bat ky cda linh kién d€ phu hgp khi g&n linh kién vao
mach in.
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NCDRILL

Chuong trinh tién ich NCDRILL dua ra ban néi dung chi tiét
vé cdc 16 khoan chén cdm linh kién, bao gém kich ¢@, cung vdi vi
tri tén bang mach in. Phan xudt cia tap tin nay c6 thé thudc
dang ma ASCII hose EXCELLON dé miy khoan mach in ¢6 thé
doc duge. NCDRILL ké&t hop vdi phan xudt dé téi uu héa su di
chuyén cua may khoan; khoan cdc 18 duge liét ké tir kich ¢& nhé
nhat cho dén lén nhat.

Vdi dang EXCELLON, NCDRILL cing dua ra cdc tdp tin
xuat dé& bd sung cho tdp tin dugc chi dinh trong phan xuat,
Nhang tap tin nay chia danh sdach cua cde kich thude cua mii
khoan duge diing trong tap tin bang mach.

Ngoai ra, NCDRILL ciling taoc mdt tap tin mang tén
REPORT.OUT va ghi lai cdc kich ¢3 cta nhimg 16 khoan ciing
nhu vi tri cha tung chan cdm linh kién va cac diém néi mach
bang day ddn.

Ban c6 thé diung chuong trinh xif ly vin ban d& quan sat
théng tin vé cédc 16 khoan cAm chan linh kién. Thi du:

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

ASCII (0.035, 7.15, 1.80)
Cot thd nhat bit ddu bing dang tap tin thudc ma ASCII

hodc EXCELLON, c¢6t tha hai 12 kich ¢& cda 16 khoan, cot thit ba
va thi tu la toa 26 X va cida 16 khoan.
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PRINTPCB

Chuong trinh tién ich PRINTPCB dung d& in bdn vé hoan
chinh cia mach in gdm cde dudng noéi mach, cac 16 khoan ciing
nhu tén cia cde linh kién.

Nhimg chuong trinh tién ich trén duge trinh bay vét muc
dich d& tham khdo. Ban cé thé ty vé 14y bang mach in theo dang
thu céng sau khi déi chidu vdi so dd mach chi tiét, nhung diéu
nay sé lam cdc dudng mach dan khéng dep va d61 khi chinh cac
dudng mach ban vé bing tay gAy nén nhing trd ngai do cach bs
tri dudng mass khang hop ly, cdc dutmg din mach diy méng
khéng déu hodc qua gan va qua xa...

Viec vé dudng mach in c¢é thé dung chuong trinh
CorelDRAW dé vé va sau 46 in ra dé€ lam bén kém...

ARER:

§
o LT

0———0——0

M6t thi du vé mach in
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Tu thiét ké mach dién ta
vOoi Workbench

Chiu trach nhiém xual ban :

CAT VAN THANH
Bign tap - HANH NGUYEN
V& bia : NGUYEN HAN
Trinh bay : THIEN TRUNG
Sura bin in . HOANG VAN

In [000 cudn khé 14,5x20,5 tai Xuong in Scitech - 83 Ly Chinh
Thing. Gidy phép s6 04/XB-QLXB Cuc Xudt bdn cdp ngay
05.01.2000. Trich ngang k& hoach so 116/04/QLXB Nha Xudt
bdn Théng Ké cap ngay 12.01.2000. In xong ndp liru chiéu Quy
1/2000.



Tuw Thiét Ké mach Dién Tx Voi Workbench

For Dos & Windows

Ban & mdt chuyén vién thi€t k&€ mach di¢n va dién t
chuyén nghiép? Ban 1a mot ngudsi thg dién va dién tlf ti t mudn
tim hiéu va budc chan vao lanh vie thi€t k€ mach ? Moi viéc déu
rit don gidn, chi cin mot mdy dién todn loai binh thudng nhu 386
ching han vd véi chudng trinh thi€t k&€ mach dién va dién t
Workbench 1 ban cé thé thuc hién dudc.

Workbench 12 mdt chuong trinh chuyén diing thiét ké céc
mach dién va dién tr. So véi chuong trinh OrCad SDT thi chudng
trinh ndy ¢6 nhiéu 1tu di€m hon 1a khong chi don thudn vé cdc mach
dién t nhu OrCad ma lai con c6 nhitng thi&t bi do dac dé kiém tra
lai mach thiét k€ ¢6 hoat dong hay khong. Ngoii ra, chirdng trinh
conkéthgp duge véi chuong trinh OrCad PCB dé vé bing machiin
theo mach dién da dudc thi€tke.

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

Gia: 15.000 d
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