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BAI |
CAC CONG LOGIC

I - Khai niém vé mach tuong tu va mach so:

Tin hiéu dién 12 bi€n thién cla dong dién va dién dp theo thdi gian. Bi€u dién bang
hinh vé& cUa tin hi€u la cic dang séng trén do thi.

Mach tuong tu ( Analog Circuit )

ding déi xU 1y tin k}iéu tuong ty. Céc tin Bioan b
hi€u di€n tuong Ung vdi tiéng ndi, sy
bién thién cla nhiét dd, khong khi, tin 2V
hiéu tdm dién.... 1a vai thi du vé tin v
hiéu tuong tu ( hinh 1.1a ). Tin hi€u ov e
tuong tU ¢6 cdc dac tinh sau:
ThuOng do céc hién tuQng tu a) Tin hieau t66ng toi
nhién phét sinh ra ( ti€ng noi, L
LA A Biean npa
nhiét do ... ).
Lién tuc v€ bién do, tlc 1a c6 011010010
moi tri s6 trong khodng bién
thién cUa né. Thi du: dién 4p oV
cUa tin hiéu tuong tu c6 céc gia o t
trf thay dGi 1V, 1.1V, 1.213V... ) Tin hieau soa
Gi4 tri cUa né bi€n d6i lién tuc Hinh 1.1 : Tin hi€u tuong tu va s6

trong sudt thdi gian c6 tin hiéu.

Mach s0 ( Digital Circuit ) hay con goi 1a mach logic ( Logic Circuit ) ding d€ xU 1y
cdc tin hiéu sO dudi dang séng xung ma gid tri chi c6 hai mUc cao va thdp.  ( Thi du:
mUc cao = 5V; mUc thdp =0V ) (Hinh 1.1b ).

Tin hiéu s6 c6 ddc tinh:

- Chi dugc phit sinh b&i cdc mach dién t( tich hgp.

- Gidn doan vé€ gia tri vi chi ¢6 hai mUc 6 rét, su' chuyén ti€p gilta hai mlc
xdy ra rat nhanh, khong d4ng k€ vé thQi gian .

- ThuOng gidn doan vé thOi gian nghia 1a khi tin hiéu & mUc thap OV thi xem
nhu khong c6 tin hiéu.

So v&i mach tuong tu thi mach sO ¢6 céc Uu di€ém sau:

- It bi anh hudng bdi nhiéu.

- Dé tao thanh mach tich hgp.

- Thi€t k€ va phan tich mach don gidn.

- Thudn ti€n cho viéc di€u khién tu dOng, luu trlt d(r 1i€u va lién két vdi cic
lo@i mdy tinh.

IT — Cac hé théng dém va ma:

C6 nhiéu hé thdng dé€m khac nhau: hé thdng d€m thap phan, nhi phan, thap luc
phan, bat phan... Nhung thong dung nhat 12 hé thng d€m thap phan va nhi phan.

1 - Hé théng dém tha@p phan ( decimal system ):

Gido trinh dién tU cong nghi€p nang cao
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C6 cO s0 1a 10, céc ch(r sO trong hé dém 12: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. Khi s6 16n hon
9 thi ngUQi ta diing 2 hay nhi€u chit sO va quy udc ch{r s6 hang don vi, hang chuc, hang
trdm v.v...

Thidu:

S6 752 & hé thap phan dugc phan tich nhu sau:

75210=700+ 50 +2 =7.10>+ 5.10" + 2.10°

2 - Hé théng dém nhi phan ( binary system ):

Mach dién t0 rat khé bi€u thi, x( 1y va luu trlf truc ti€p cdc s6 thap phan khéc
nhau. Ngugc 1ai, mach dién t( c¢6 thé hoat dOng rat bdo dAm G hai trang théi cach biét
nhau thi du mOt cong tac dién c6 th€ déng ( d€ dong dién di qua 1am béng den sing )
hay hd ( d€ khong cho dong dién di qua, 1am béng dén tat ), mOt transistor c6 th€ ngung
dan hay dan bdo hoa, vv...

Do d6 ngu0i ta phét tri€n hé thOng s6 nhi phan c6 c¢d sO 1a 2, cic ch(r s6 trong hé
d€m nay chi ding hai con s6 1a: 0 va 1. D& dién ta cic sO c6 gid tri khic nhau ngudi ta
diing sO c¢6 nhi€u ch(t s6 0 va 1 vGi quy Udc vé gi4 tri hang tudng tU nhu & hé thap
phan nhung biy gi0 s6 nhan 1a 2" thay vi 10" .

Thi du:

11010011, = 1x27 4+ 1x2° 4+ 0x2° + 1x2* + 0x2° + 0x2*> + 1x2" + 1x2°

=128+64+0+16+0+0+2+1=211y

MOi chit sO trong sO nhi phan goi 12 mOt bit. Bit ddu ( hang tan cling bén tréi ) c¢6 gid
tri 16n nhat ( & thi du trén 13 1x27 ) va dudc goi 1a MSB ( Most Signigicant Bit — bit c6
nghia nhat ), bit cudi ( hang tan ciing bén phdi ) c6 gid tri nhd nhat ( G thi du trén 14 1x2°
) va dugc g0i 1a LSB ( Least Signigicant Bit — bit c6 nghfa it nhat ).

M6t s6 nhi phan c6 4 bit goi 1al nipple va sO nhi phan c6 8 bit g0i 12 1 byte. MOt sO
nhi phan ¢6 2 byte dugc goi la 1 tur ( word ).

Thidu:
01 : 2 bit.
1001 : 4 bit = 1 nipple.
10011010 : 8 bit = 1 byte.

10011010 10011010  : 16 bit =2 byte = 1 word
DE ti€n cho viéc chuyén d0i cic sO, ngudi ta dat sO th(F tu cdc bit trong sO nhi phan
nhiéu bit. Thong thudng , ngUdi ta goi bit LSB ( tan cling bén phdi ) 1a bit 0  ( bit th(r
khong ) va bit ¢6 nghia cao k€& ti€p 1a bit 1 ( bit thr mOt ) vv...
Thi du: vGi sO nhi phan 8 bit ( 1byte ) thi th(f tU c4c bit nhU sau:

bit7 bit6 bit5 bit4 bit3 bit2 bit
MSB
1 0 0 1 1 1 0

3 — Chuy€n doi s6 thap phén sang nhi phén:
DGi vdi cdc s6 nho hon 16 ta c6 thé chuyén dGi truc ti€p theo trong bang 1.1

Bdang 1.1 : SO nhi phan 4 bit tuong Ung Bang 1.2 :Tri s6 cla 2"
16 gid tri dau tién cla sO thap phan
Thap phan Nhi phan n 2"
0 0000 0 1

Gido trinh dieén tU cong nghi€p nang cao
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1 0001 1 2
2 0010 2 4
3 0011 3 8
4 0100 4 16
5 0101 5 32
6 0110 6 64
7 0111 7 128
8 1000 8 256
9 1001 9 512
10 1010 10 1024 (1K)
11 1011 11 2048 2 K)
12 1100 12 4096 (4 K )
13 1101 13 8192 (8K)
14 1110 14 16384 (16 K )
15 1111 15 32768 (32K)

16 65536 (64 K)

20 1048576 (1 M)

24 16777216 (16 M)

30 1073741824 (1 G)

32 4294967296 (4 G )

Con v& nguyén tac thi ta c6 thé d6i mot sO thap phan bat ky thanh sO nhi phan bang
cach thuc hién phép chia hai lién ti€p d€ tinh sO du.
Thi du: dGi s6 thap phan 1a 27 thanh s6 nhi phan ta lam nhu sau:

Chia lieantiedpchoR:«— 1 <«— 3 «— 6 <«— 13 «— 27

T T

Soa do todng oung : 1 1 0 1 1

Keat qual: ,,2711011

Pau tién 1ay 27 chia cho 2 dugc 13 du 1; k€ dén 1ay 13 chia cho 2 dugc 6 du 1; 1ay
6 chia cho 2 dugc 3 du 0; 1dy 3 chia cho 2 dugc 1 du 1; 1ay 1 chia cho 2 dugc 0 du 1.
Tap hgp céc s du theo th(r tU ngugc 1ai 1a sO nhi phan mong muOn.

DP6i véi s6 thap phan 16n, ciach gon hon 1a tim hi€u sO lién ti€p cla cla sO thap
phan vdi lily thira cUa 2 ( bang 1.2 ) nhung gan sO thap phan nhat.

Thi du: dGi sO thap phan 627 sang sO nhi phan:

Hiéu s6: 627 115 51 19 3 1
SO tru: 512 64 32 16 2 1
(2) (2% (2%) (2%) (2") (2%)

Kétqud: 627,0=2"+2°+2°+2*+2'+2°=1001110011,
Dau tién, liy thlra cUa2 gan ( nhung nhé hon ) véi 627 12 2° = 512, hi€u sO 627
trir 512 12 115. K€ dén lity thira cUa 2 gan vGi 115 nhat 1a 2° = 64, hi€u s6 115 trlr 64 1a

Gido trinh dién tU cong nghi€p nang cao



Trung TAm Day Nghé Quan 5
51 vv... Biét cdc liy thUra cUa 2 ta dOi sang sO nhi phan theo nhu bang 1.1 va 1.2. Thi
du 2° 12 s0 1 & hang th( 10 k€ tUr bén phdi, 2°1a s0 1 3 hang th(r 7 vv...

4 — Hé thap luc phan:

Viéc doc, viét, go vao ban phim mdy

Cic hé thOng sO

tinh v.v... mdt s6 nhi phan dai | Th@pphan | Thapluc | Nhiphén
( nhiéu bit ) rat bat tién va d& nham 1an phan
do d6 ngu0i ta s dung hé thap luc 0 0 0000
phan. Hé th&p luc phan ding cic ky tu ( 1 1 0001
character ), mOi ky ty tuong Ung véi 2 2 0010
mOt sO nhi phan 4 bit, nhu vay, moi s 3 3 0011
nhi phan 4 bit c¢6 16 gi4 tri nén mOi ky tu 4 4 0100
cla s6 thap luc phan ciing bi€u dién 5 5 0101
dudgc 16 gia tri ( xem bang cic hé thOng 6 6 0110
s6 ). Mubn dGi sO nhi phan thanh sO 7 7 0111
th&p luc phan ta tich ( 18n 1Ugt tlr phai 8 8 1000
qua trai ) sO nhi phan nhi€u bit thanh 9 9 1001
tUng nhém 4 bit rOi ding s6 hex dé€ biéu 10 A 1010
thi tUng nhém. 11 B 1011
Thi du: 12 C 1100
1001 1110 101001115 =9E A 74 13 D 1101
Khi chuyén d6i sO hex ra sO nhi 14 E 1110
phan thi ta 1am ngudc 1ai, chuyén d6i 15 F 1111
tUng ky tu cla sO hex thanh cdc nhém

nhi phan 4 bit ¢6 gi4 tri tuOng Ung.

Thidu: 6C3Dy=0110 1100 0011 1101

5 —Mai hoa s6 hé thap phan:

Trong kY thudt, d€ thudn tién viéc chuyén dGi gilta cic con sO cla 2 hé dém nhi
phan va thap phan ngudi ta s& dung phuong phap mi héa céc sO trong hé thap phan
bang céc chit sO trong hé nhi phan goi 12 ma BCD ( Binary Coded Decimal ).

M3 BCD diing tUng nhém nhj phén 4 bit d€ bi€u thi mOt cht sO thap phan tir 0 dén
9 ( xem bang ma BCD ). Nhu vay, mOi nhém nhi phan 4 bit bi€u dién dugc 1 chit s6
thdp phan nén muon bi€u dién s6 thdp phan c6 nhi€u chlf s6 thi ta phdi dung nhi€u
nhém nhi phan 4 bit.

Thi du: 7
SO thap phan ma BCD ___Bang ma BCD
32 0011 0010 Thap phan Nhi phén

257 0010 0101 0111 0 0000
0001

0010
0011
0100
0101
0110
0111

1000 —

Gido trinh dieén tU cong nghi€p nang cao 1001
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III - Trang thai Logic 1 va Logic 0:

Thidul :

Ta thay mOt cong tac dién ( Switch ) ¢6 hai trang théi 1o rét :
< Cong tac hd: khong c6 dong dién chay trong mach nén deén tat (h 1.2a).
% Cong tac déng: c6 dong dién chay trong mach nén deén sang ( hinh 1.2b ).

SW SW

A
220V AC
v

4
220V AC
v

AN

Hinh 1.2a: Coang taéc hoa, Aeghirntadt2b: Coang taéc noung, nes

Thidu? :

Mach dién t(r ma di€n hinh 1a transistor ciing c6 th€ c6 hai trang thai 1 rét :

o Trang thdi ngung dan khi Vs < 0.4V, Iy = 0. Liic by gi0 Ic =0, Ve = Ve .

X4 Trang thai dan bio hoa khi Vg > 0.8V. Lic d6 Ve OV.

V& ludn 1y ( Logic ) thi mdt ¥ ki€n c6 th€ diing hay sai, mOt su vi€c c6 th€ c6 hay
khong c6 v.v... Thay vi dung tU ng( ding — sai, c6 — khdng , that — gid, ngu0i ta dung
hai trang théi logic 0 va 1 d€ dién t3 hai trang thai clla mach dién.

Thi du :

Logic 0 d€ chi trang théi cong tac ha.
Logic 1 d€ chi trang thai cong tac déng.
Logic 0 d€ chi trang thai d&n tat.

Logic 1 d€ chi trang thdi dén sing.

< Nhan xét:

Hai trang thdi logic 0 va 1 ¢6 th€ xem nhU tuong Ung nhu hai ch{r s6 0 va 1 cla hé
thOng sO nhi phan. Nhu vy, mach dién t ¢6 th€ x(r Iy hé théng s6 nhi phan mot cach
truc ti€p. MOt cong tac dién don gidn khong thé€ c6 qué 2 trang thai . Con hé thOng s6
th&p phan diing cdc chir s6 tir 0 d€n 9 khong thé xUr 1y truc ti€p bang mach dién tlr vi
rat kh6 khOng ché 1 transistor c6 10 trang thai hoat dOng 16 rét.

Trong thuc t€, mach dién t& khong thé x( 1y truc ti€p céc con s6 0 va 1 ma chi c6
th€ xU ly truc ti€p céc tin hi€u di€n c6 dang séng bi€u thi 2 trang thdi logic 0 va 1. Do
d6 ta phai bi€u thj logic 0 bang mOt mUc dién th€ va logic 1 bang mOt mc dién thé
khéc.

Khi chon mUc logic 1 ( mUc cao — high ) @ dién thé cao hon logic 0 ( mUc thap —
low ) ta c6 hé thOng logic dudng ( hinh 1.3).

Khi chon mUc logic 1 ( mUc cao — high ) & dién thé€ thap hon logic 0 ( mUc thap — low )
ta c6 hé thdng logic 4m . Logic am it duQc diing.

Gido trinh dién tU cong nghi€p nang cao
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.V 5V A N . A
Mouc ca 3N Khoaling biean thied
High =5 2’4/ I fiiedn thed biedu tho
o/1i1{0|l1/0:0]1 N
M&iic thdap 0,4 e ¢ Khoalng biean thiean cul
> Vv fiiedn thed biedu tho logic
Low = OV » ‘= 7 0 9

Thoéwgi gian xuaat hiedn 1 bit Hinh 1.4: Khoaling biean thiean cu
. thed biedu tho cal 6uc logic (
Hinh 1.3: Logic dé6ng ea bieau tho cauc mouc logic
IV - Céc cOng Logic cin ban:

1 - Ham Logic:

GOoi A 1a mOt bi€n sO nhi phan, tlc c¢6 gid tri 0 va 1, va Y 12 mOt sO nhi phan c6 gid
tri phu thubc vao A, ta néi Y 12 ham sO cUa bi€n sO A.

Tacé:Y=f(A)

Trong truOng hQp nay c6 hai kha niing:

NéuY = A thi: Y=0khiA=0
Y=1khiA=1
Néu Y = 4 thi: Y=0khiA=1
Y=1khiA=0

Bi€u thlfc Y = 4 dugc goi la: Y bang ddo cla A hay Y bang b1 A.
Khi Y 14 ham s6 cUa hai bi€n s6 nhi phan A , B ( gid tri clla Y phu thuOc vao gid tri cla
AVQB)thibiéutthcédang: Y=f(A,B)
Vi mOi bi€n s6 A , B chi c6 thé€ c6 hai gid tri 12 0 hay 1 nén A va B chi c6 thé tao
thanh 4 t6 hgp logic khic nhau :

A=0; B=0
A=0; B=1
A=1; B=0
A=1; B=1
Nhu vay, Ung véi moi t6 hop A va B S S
thi ham Y ¢6 mOt trang thdi logic ( mOt Bién sO Ham sO
gid tri nhj phan ) khdc nhau. Ngu0i ta 1ap A B Y
ra cdc bang dugc goi la bang su that 0 0 0
( Truth table ) trong d6 ghi ddy dU cdc 0 1 1
trang thai logic cla Y theo céc gia tri cla 1 0 1
t6 hOp Ava B . 1 1 0
Mach dién thuc hién dugc céc chlc nir _ o (ra
hay cOng logic ( logic gate ).
2 — C4c cOng logic ciin ban:
a) COng NOT (KHONG ):
Con g0i 1a cOng ddo ( Inverter ). Bang suU that
Ky hiéu: I I
A Y NaA van NaA ra
Ngoo v’ Ngoo rz C
¢ I
Ham sO: Y A
i A
Gido trinh dieén tU cong nghi€p nang cao ZZQVAC]_ o\O 0 ® Y
v
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('Y bang ddo A hay Y bang bi1 A )
Thidy I:
Mach dién trong hinh 1.5 c6 dac tinh cla
cOng NOT.

Khi cong tac A hd mach thi den Y séng.
Khi cong tac A déng mach thi deén Y tat.
Nhuvdy: Y=0 khi A=1

Y=1 khi A=0

Thidu 2:

Ta c6 thé thuc hién cOng NOT bang transistor
trinh bay trén hinh 1.10 .

Khi ngd vao & mUc thdp (A =0 ), dién thé cuc
Bbang0(Vs=0) transistor ngung dan, ngd ra &
cuc CcOVe=Veec=5V(Y=1).

Khi ngé vao 6 mUc cao 5V (A = 1), dién thé
cuc B béng 5V (Vg =5V ) transistor dan bdo
hoa,ngdradcuc Ccé6 Ve 0,2V (Y =0).

b) COng AND (VA ):

Ky hiéu:

Hinh 1.10: Co&ng NO
dugng Transistor

bdng su ndt:

A Ng6 vao Ngo ra
h Y A B Y
Ngod vago } . 0 0 0
B 1 NgooO ra 0 | 0
» 1 0 0
HamsO: Y=AB 1 1 1
(Ybang A VAB)
Thidul : %@5) 0 B.o
Mach dién trong hinh 1.5 c6 ddc tinh A 1 1
nhu mdt cOngVA. 220V AC Y

Den Y chi sang khi cdc cong tdc A VA
Bdéudéng (Y=1khiA=1VAB=1).
Pén Y tat khi c6 mOt trong hai cong tdc A VA
hd (Y=0 khi A=0;B =1hodc
A=1;B=0hoac

v

Hinh 1.6: Coang VAQ ( ANC
dugng 2 coang taéc iy

A=0;B=0) +V = 5V
Thidy2: o 5 -
A,Ma,Ch glen tu fidn gian nhat c6 tlnl:l A A C

chat cua cOng VA la mach sU dung diod va ] o
dién r® (hinh 1.7 ). Ngod vago p | Ngoo ra

Khi ¢d hai ngd vao ¢ mUc logic 1 (¢6 Bo— B Y=AB
dién thé 5V ), hai diod D, va Dg ngung
dan nén ngd ra c6 dién thé bang Ve tlc & Hinh 1.7: Codng VA dugng 2

mUc logic 1 (mUc cao).

Khi c6 mOt ngd vao, thi du ngd vao A & mUc logic 0 ( dién thé tuong Ung OV ), diod
DA dan dién ( dong di€n chay tU Vec qua Re qua D, dén ngd vao A ) khi€n di€n thé

Gido trinh dién tU cong nghi€p nang cao
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ngd ra gidm xubng bang d0 sut dp trén D, ( 0,7V ) tlic ngd ra da & muc logic 0
( mUc thép ).
C6ng AND c6 thé cé nhi€u ngd vao, trong truOng hop d6 ta ciing c6 th€ 1y ludn

tuong tU nhu trén. N A
Thi du: CSng AND ¢6 3 ngd vio: _Bangsuthat:
Ky hiéu: Ngo vao Ngo ra
' A A B C Y
NGod vadd Y 0 0 0 0
goova C —jmgoé ra 0 0 1 0
0 1 0 0
, 0 1 1 0
Ham s@\: Y=AB.C 1 0 0 0
(YbangAVABVAC) 1 0 1 0
1 1 0 0
1 1 1 1
¢) COng OR (HOAC ): Bang su that:
Ky hiéu: Ngd vao Ngo ra
A B Y
A 0 0 0
Ngoo vago
B Ngoo re i (1) i

Ham s0: Y = A+B

('Y bang A HOACB)

Thidul:

Trong hinh 1.8 1a mOt mach dién don gidn gbm hai cong tac va mot béng den ,
mach c6 ddc tinh nhu mot cOng OR.

Pén Y chi tat khi cic cong tdc A vaB déuhdmach (Y=0khiA=0vaB=0).

Pén Y sdng khi cong tac A déng

HOAC cong tac B déng mach hay ca A°0
hai cong tac déu déng ( Y=1 khi: 1
A=0; B=1hoac N BoO
A=1; B=0hoac 220V AC Ly
A=1; B=1) |
Thi dy 2:

A . _ R Hinh 1.8: Naéc tinh HOAE(
Mach dién tu don gian dung diod va culla 2 coang taéc

dién trd thuc hién cOng OR 3 ngd vio [
(hinh 1.9).

Khi ¢c6 mOt ngd vao, thi du ngd vao A & A
logic 1 ( 5V ) diod D, dan dién ( dong dién Ngod
chay tU nguOn tin hiéu vao A, qua D, qua vago B
Re xuOng mass) khi€n dién thé ngd ra gan
bang dién thé ngd vao A, tlic ngd ra ciling
¢6 mUc logic 1.

~ A
i i i _ Ngoo B Y Ngodra
Gido trinh di€n tU c6ng nghi€p nang cao vago
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Khi céc ngd vao khdc & mUc cao hay ca
3 ngd vao & mUc cao thi dién thé ngd ra van
& mUc cao.
Chi khi tat cd cdc ngd vao déu G mlc
logic 0 (0 V), cc diod déu ngung dan nén
dién thé ngd ra bang OV ( mUc logic 0).
d) Cong NAND ( KHONG - VA ):
CGng AND c6 cOng NOT theo sau tao thanh c6ng NAND.

A — A.B Y A — Y
Ngod vago o
9 gB — ) > Ngood ra B —}

NAND
Ham s’é': Y A.B ’ ’ Bang su that:
TU cOng NAND c6 thé tao dugc cOng Ngd vio Ngo ra
NOT bang hai céch: A B Y
< NOi chung hai ngd vao. 0 0 1
< NOi mOt ngd vao 1én mUc cao. 0 1 1
Ve 1 0 1
Y=A I—- Y=A 1 1 0
gt L K
e) COng NOR (KHONG - HOAC ):
C6ng OR c6 cOng NOT theo sau tao thanh cOng NOR.
” A A D AV4 A \/
A== ~_A+B Y A Y
00 vago — <)
9 — Ngoob ra B
NOR
Ham jo Y A B Bang sy that:
Tl cGng NOR tao dugc cGng NOT bang hai céch: Ngd vao Ngd ra
% NGi chung hai ngd vao. A B Y
< NOi mOt ngd vao xubng mUc thap. 0 0 1
A 1 0 0
L 1 1 0

f) C6ng EXOR ( EXCLUSIVE OR - HOAC loai trir ):

C6ng OR ( HOAC ) con dudc goi la cBng hodc bao gdm ( INCLUCIVE OR ) vi khi
cd hai ngd vao cd mUc logic 1 thi ngé ra cling c6 mUc logic 1.

C6ng EXOR loai trir tru‘dng hQp trén nén ngd ra chi bang 1 khi chi ¢c6 mdt trong hai
ngd vio bang 1, do d6 cOng EXOR con dugc goi 1a cOng HOAC loai tru.

Ky hiéu:

EXOR

A v Bang sy that
N906 vago ) Ngd vao Ngo ra
B Ngod ra Y
0
1
1
0

,_.,_.oo>
— O = Oo|W

Gido trinh dién tU cong nghi€p nang cao
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Ham s0:
Y A B AB A.B

N e o A
Tu ham sO EXOR ta c6 thé tao

dugc cOng EXOR tU cdc cOng Logic

—

da biét :
A > 2 A B
Nghiém lai bang bang su that:
A B B B . . o+
0 0 1 1 0 0 0
0 1 1 0 0 1 1
1 0 0 1 1 0 1
1 1 0 0 0 0 0
g) Céng EXNOR (EXCLUSIVE NOR ):
C6ng EXOR theo sau bdi cOng NOT tao thanh cGng EXNOR.
Ky hiéu: 2 A
A v Bang su that
Ngod vago B Ngd vao Ngd ra
B NgooO ra A B Y
EXNOR 0 0 |
0 1 0
. 1 0 0
Ham sO: 1 1 1

Y A B AB A.B

Thuc hién tuong tU nhu vGi cGng EXOR, ta c6 th€ tao ra cOng EXNOR tU cdc cOng

Logic di biét.

V — Mét s6 Ung dung cUa cOng Logic:

Thi du 1: C6ng NOT

Dang séng & ngd ra la ddo pha
ngUgc pha ) cla dang séng & ngd vao.
Khi ngd vao c¢6 mUc cao thi ngd ra c6

mUc thap va ngugc 1ai.
Thi du 2: CGng AND

A
D68 kieéraB—D:

AND

Nieau khiedn

(

=

0
1

o

Khi ngd vao B @ mUc thdp (B = 0) thi ngd ra Y = 0 bat chdp sU thay dGi clia ngd
vao A. Con khi B =1 thi Y = A. Do c6 ddc tinh trén ta néi khi B = 0 cOng AND déng, d{t
kién 6 A khong qua dugc , con khi B = 1 c6ng AND m@, d{t kién dugc truyén qua cOng
va trong truOng hgp ndy ta c6 cOng truyén dif liéu.

Gido trinh dieén tU cong nghi€p nang cao
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Khi chan di€u khi€n cé mUc Logic 0 thi dit liéu dugc truyén qua cOng nhung bi ddo
ddu. Khi chan di€u khi€n c6 mUc Logic 1 thi d{f li€u bi chan 1ai khong cho truyén qua
cOng.

Thi du 3: Mach bam chudng trong trd choi d6 vui:

Vcc RESET
i R7 2 lle \éCC
*—e *—94
1 L=, il
SW1 NC  NO
SW2
SW3 T L
= RL1
R1: R2; R3 220VAC
2K2
1N4148 L
SW4 - LAMP 1
SW5
SW6
]
GROUP | oae
> *—9o o J OR
- T . NC NO
% E - /
b 220VAC
R4; R5; R6
2K2 D2
1N4148 —
LAMP 1

Mach dugc s dung trong céc trd choi d6 vui c6 hai d6i, mbi ddi ¢ ba thanh vién.
Khi ra ciu d6, d6i nao c6 10i gidi trudc thi bam niit ( mOt trong cic niit t&r S1 dén S6 )
va den cla dbi d6 s€ sang ( hodc chudng kéu ). Khi den cud mdt dbi da sang thi cac dOi
con 1ai dit 6 bam niit ciing khong tdc dung. Khi ra cau d6 khac thi trong thi phdi bam
nit RESET d€ san sang chd cdc ddi bam niit.

Thi du 4: Mach den chGp tat

+ 5V 1K C}}u ky T %.2 RC
biéu kién d€ mach hoat dbng
la:R  50K.
C 1000PF
Rs khong dugc qud 16n vi ¢6 thé
khi€én cho mach dao dOng chap
chon.

[hi dy >: Mach cOng nh| phan
Ta lam m&t phép cOng hai s& nhi phan nhu sau:

00012 = 110
00012 = 11()
UUIUZ = 210

Ta thay rang k&t qud trong phép cOng nhi phan ciing phdi ddng nhat & cic hé dém
khdc ( chang han trong hé dém co s6 10)

A S ( Sum: toang | hi phan vGi nhau.
B Maich Coaqg ‘ RAn~ o1 P thAt

C ( Carry: sod nt
INPUT OUTPUT

e S —
B ~ 0
L 1
- |

—_ O = O|W

E=R=N=lle

S
0
1
1
0
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VI-MOT SO PINH LY BOOLE VA PINH LUAT DEMORGAN:

1 - Mot bién s6:

0 0 1 0
0 11 1
2 — Pinh Iy giao hoan:
AB =BA A+B=B+A

3 - Pinh Iy két hop:
ABC = A(BC) = (AB)C
4 - Pinh Iy phan bé:
A(B+C)=AB+AC
5 — MOt s6 dang thuc tién dung:
A(A+B)=A A+AB=A

( ) ( ) )
6 — Dinh ludt DEMORGAN:

A+B+C=A+B+0C)=(A+B)+C

(A+B)(C+D)=AC +AD + BC + BD

(A+B)(A+C)=A+BC

C. C c .. C..

ChUng minh biéu thrc C ~ C... bang bang sy that:
A[B|C| A+B+C cl | | cl| ¢
0010 0 1 1 1 1 1
0|01 1 0 1 1 0 0
0110 1 0 1 0 1 0
011 1 1 0 1 0 0 0
1 {0fO0 1 0 0 1 1 0
1101 1 0 0 1 0 0
1 1 {0 1 0 0 0 1 0
1 1 1 1 0 0 0 0 0

So sidnh két qua trong cOt C vacht  ( ta thdy k€t qud gifng nhau

trong moi truOng hop chlng td biu thirc C - (C...dung.

Ta c6 thé chling minh tuong tu vGi bi€u thirc c.. C

IV - THIET LAP BIEU THUC LOGIC TU MACH VA
THIET LAP MACH TU BIEU THU LOGIC
THIET KE MACH LOGIC TO HOP:

1 - Thiét 1&p bi€u thitc Logic tir mach Logic:

Gido trinh dieén tU cong nghi€p nang cao
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Ham Logic cho tUng cOng da biét nén ta c6 thE viét bi€u thlc Logic cho bat c(t mot
k€t nOi nao cla cic cOng. Thi du mach cho G hinh 1.11. Tudn tu tU ngd vao d€n ngd ra,
sau mOi cOng ta ghi Logic ra theo Logic vao thi du vao & cOng ddo1a A thirala ~ , vao
3 cOng NAND 12 A, Bthirala = ...Sau cung ta s€ c6 bi€u th(c cUa ham ra Y theo céc
bién sO vao A, B, C ..

TU bi€u thic biét dugc ta c6 thé
tinh Logic ra Ung v&i moi t6 hop
Logic vao va l1ap bang sy that cUa
cdc ngd vao (bi€n sO) va cdc ngd ra

Y
(ham s6 ). co—{>E3 B C }
PE tinh Logic ra Ung vGi mOi td D@—,/
hgp Logic vao thuOng tinh thang

trén mach. Hinh 1.11: Vieat biedu tholc logic tég maich |

V&i mach 3 ngd vao c6 8 t6 hop vao nén ta phdi tinh 8 trang théi ra Ung v&i 8 tO
hop vao mdi 1ap dugc bang su that.

2 — Thi€t 1&p mach tir bi€u thikc Logic:

Ngudc 1ai véi viét bi€u thlc tir mach 1a thi€t 14p mach tir bi€u thic Logic , cin cl
vao bi€u thic di cho ta thuc hién vé cic cOng Logic ( tuong Ung vGi cdc ham Logic cho
trong bi€u thlc ) tU ngd ra d€n ngd vio.

Thi du: Cho bi€uthUc: Yy AB.B ABC.(B C) ABC C

Nhin qua ta thdy ngd ra Y 1a ham OR cUa 3 s6 hang nén ta thuc hién moi s6 hang
cUa Y trudc, sau d6 ta ti€p tuc thuc hién tling s6 hang cho dén khi mOi s6 hang hodc
thUra sO chi con 1ai mOt bi€n & ngd vao. Thi du v&i s6 hang dau ta ti€p tuc thuc hién
cOng AND cUa hai ngd vao 1a 4 va B, ti€p theo 12 cOng NAND cUa hai ngd vao 1a 4
va B, ti€p theo 12 hai cGng NOT cho A va B. Thuc hién tuong tu v&i cdc s6 hang con
lai. Sau cuing ta v& dugc mach logic cla bi€u thlc da cho nhu hinh 1.12

B

AB AB.B
LD
Y

: ABC(B C) i
ABCW
. ABC C

Hinh 1.12: Thoic hiedn maich logic tog biedu thouc logic
3 — Thiét ké mach logic t6 hop:
Trong thi€t k€ mach logic t6 hgp, budc dau tién ta dinh nghia mUc logic ra Ung v&i
mOi t6 hgp cla céc logic vao. TU d6 1ap bang su that.
TU bang su that viét ra bi€u thlc mo td su lién hé logic gilta ngd ra va cdc ngd vao
theo dinh 1y sau:

.B.B

al

|
0y
i{’;

o

=
S

S|

Gido trinh dién tU cong nghi€p nang cao
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Pinh ly: mt ham logic n bi€n ludn cé thé€ bi€u dién dudi dang tGng céc tich cla
dau dU céc bi€n va tich cic tOng cUa dau dU céc bién.
Dang t6ng céc tich: 1iét ké tat ca cic t6 hgp bi€n ma & d6 ham cé gia tri bang 1.
Trong d6, n€u bi€n c6 gid tri bang 1 thi vi€t dang thuc, bi€n c6 gid tri bang 0 thi
viét dang bu. S6 18n ham bang 1 chinh 1a s0 tich cla bi€u thifc.
Dang tich cic t&ng: liét ké cac t6 hgp bi€n ma & d6 ham c6 gia tri bang 0. Trong
d6, n€u bién c6 gid tri bang 0 thi viét dang thuc, bi€n cé gid tri bang 1 thi viét
dang bu. SO 1an ham bang 0 chinh 12 s6 tEng clia biéu thic.
Vi céc gi4 tri logic & dau vao va dau ra déu 1a nhi phan nén chi can viét bi€u thiic
dudi dang tOng céc tich hodc dang tich cdc tOng, hai bi€u thlic nay tuong dudng nhau.
Sau khi thi€t 1ap dugc bi€u thlc logic ta ti€n hanh rit gon bi€u thic d€ tao ra bi€u
thUc t6i gidn nham tao ra mach logic don gidn, it tOn kém.
Khi di c6 bi€u thic logic thi ta ti€n hanh vé mach logic nhu da biét.

BAI 2
VI MACH SO ( DIGITAL IC)

I — Céc thong s6 cla vi mach s6:

1 — Muc Logic:

MUc logic 1a gia tri di€n 4p vao, ra dugc quy dinh cho cic s& nhi phan 0 va 1.
Thudng ngudi ta chi ra gia tri danh dinh cho 2 mUc logic.

M logic 1a théng s6 quan trong cUa vi mach s6. Nho thong s6 nay c6 thé dé dang
nhén bi€t dugc nhimng trang thii ra va vio bang cich do mUc logic bang vén k€ hay
mdy hién séng. Hi€u biét vé mUrc logic s€ cho phép phan tich su hoat ddng clla mach.

2 - Tré truyén dat:

Tré truyén dat 1a khodng thoi gian d€ dau ra clla mach c6 dip Ung d6i vGi su thay
d6i mUc logic cUa dau vio.

Tré truyén dat Ia tiéu chudn d€ danh gia tdc d6 lam viéc cUa vi mach. Téc d6 lam
viéc tuong Ung vdi tan sO 16n nhat ma mach van hoat ddng ding. Tré truyén dat
cang nho cang tOt tUc 1a tOc d6 1am viéc cang 18n cang tot.

Tré truyén dat thuOng dugc tinh todn & di€m 50% bién dO trén cdc sudn trudc va
sUOn sau tuong Ung gilta xung vao va xung ra.

Gido trinh dieén tU cong nghi€p nang cao
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- S006@n troduc .. S36@n sau
MOUC-Li--------

Trea 1! i : i Tred z
=3 —

Hinh 2.1 : Trea truyean Aait

C6 hai loai tré truyén dat:

% Tré xdy ra khi dau ra thay d6i tU mUc cao ( high ) xu6ng m{c thap (low ).

% Tré xdy ra khi dau ra thay dGi tU mUc thap l1én mUc cao.

Do c8u tao cla mach logic, tré d6i vdi 2 loai chuyén bi€n thudng 1a khéc nhau.
Chiing gi6ng nhau vé& mUc, gan nhau vé gi4 tri nhung khdng tuong duong.

D06 rOng suOn trudc va dO rOng suOn sau cla xung dugc dinh nghia:

PO rOng sudn trudc t,; (46 rOng sUGn sau t,, )la khodng thoi gian d€ bién dd xung
thay dGi trong khodng tUr 10% dén 90% gia tri bién d0 cuc dai clia né.

D6i v6i hdu hét cic vi mach sO ngay nay, tré truyén dat 1a rat nho c¢& 1 ns (nano
gidy). MOt vai loai mach logic ¢6 thoi gian tré 10n c& vai trim ns. PO rOng sudn truGe
va d6 rOng suOn sau thudng nho hon thoi gian tré.

Do ché tao, do dudng dan mach va vai thong s6 khac, tré truyén dat c6 th€ bi€n thién
dang k€ so v{i gia tri rdt nhO cla né ghi trong catalog. Khi d6 tré truyén dat sé bj ting
1én.

Khi mac lién ti€p nhi€u mach logic thi tré truyén dat cla toan mach sé bang tOng
céc tré truyén dat cla tUng tang.

3) SO téa ra ( Fan out ):

Thudng ngd ra cla cOng logic dugc ndi d€n mOt hay nhi€u ngd vao cla cic cOng
logic khic. Van dé 1a ta dugc phép mac bao nhiéu cEng tdi ma van bao ddm hoat ddng
logic binh thudng cla cOng thiic. SO cOng tai gidi han dugc goi 1a sO tda ra.

DE tinh s tOa ra, ta 18y dong ra & mUc cao ( Ion ) chia cho dong dién viao & mUc cao
(I ) ta dugdc sO tda ra & mUc cao. LAy dong ra & mUc thap ( I, ) chia cho dong di€én
vao @ mUc thadp (I ) ta dugc sO tda ra G mUc thap. Khi sO tda ra ¢ mUc thdp va mUc
cao khac nhau ta chon sO thap hon .

Thi du:

Céc TTL loat ALS c6 cdc dong ngd ra , ngd vao & mUc cao va thap nhu sau:

Iogy =400 A (max) Ior = 8mA( max )

Iy =20 A(max) Iy =0.ImA ( max )

Tim s tda ra.

Gido trinh dién tU cong nghi€p nang cao
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Giai:
N 2 2 . 400 A
SO tOa ra O mUc cao m
SO tdara & mUc thdp SmA g9
0.1mA

Vay s0 tOa ra chung 14 20 nghia 1a mOt cGng ALS c6 thé thiic t6i da 20 cOng ALS.

Trén thuc t€, d€ an toan ta diing sO cOng tai it hon sO tOa ra, thi du sO tda ra tOi da
12 20 thi ta dung sO cOng tai 12 10.

4) Cong suat:

Mot thong s& quan trong khdc cUa vi mach 1a cong sudt. Can quan tdim dén 2 loai
cong sudt:

% Cong sudt tiéu tan: Day la tidu chudn d€ danh gia luong cong sudt tiéu thu (t6n
hao) trén cdc phan tl trong vi mach. Cong sudt tiéu tin thudng ¢ vai chuc mW dobi véi
mOt vi mach s va 1a gid tri trung binh gilta cong sudt tiéu tdn khi dau ra & mUc 0 va
mUc 1 (cic cong sudt nay thuOng khdc nhau). Cong sudt tiéu tan 16n tlc 1a su tiéu thu
ning lugng di€n 16n. Tat nhién mong mudn cong sudt tiéu tan cang nho cang tOt. Cong
sudt tiéu tan c6 ¥ nghia dac biét quan trong trong cic thi€t bi xdch tay hay céc thi€t bi
diing pin. D€ 1am gidm su tiéu thu pin va ddm bdo s dung pin dugc 1au dai, ngudi ta
cO gang 1am gidm cong sudt tiéu tan.

% Cong suat di€u khi€n: La cong sudt cla tin hiéu di€u khi€n & dau vao bao
ddm su hoat ddng diing clla mach. Rd rang cong sudt di€u khi€n cang nhd cang tot.

II - Phan loa@i vi mach s6 theo cong nghé ché tao:

Tuy theo cong nghé ché tao, ngUdi ta da sdn xudt ra nhi€u loai mach tich hop:

% Loai RTL: Resistor — Transistor — Logic.

% Loai DTL: Diod - Transistor — Logic.
% Loai HTL: High Threshold Logic.

( Bién thé cla DTL d€ c6 khd ning chOng tap 4m cao ).
¢ Loai TTL: Transistor — Transistor — Logic.

¢ Loai ECL: Emitter — Coupled - Logic.

( T6c d0 tac ddng nhanh hon RTL, DTL, HTL, TTL ).
% Loai MOSFET: Metal Oxide Semiconductor Field Effect Transistor
( transistor truOng c6 k&t cdu ban dan oxit kim loai )

Trong céc loai vi mach trén day thi loai vi mach TTL va MOSFET dudc st dung
rOng rdi nhat.

1-Vimach TTL:

a) Pac diém:

Pay 1a loai vi mach s& dugc ché tao chl y€u bang céch tich hgp céc diod va
transistor 1uGng cUc bén trong mOt vO.

Vi mach TTL dugc ky hiéu bang hai ho:

% 54XXX : Laky hi€u cla cic vi mach s dung trong cic thi€t bi quan su.,

% 74XXX: Laky hi€u cUa cdc vi mach s dung trong céc thi€t bi dan dung.

Thuc chét thi ho 54XXX va ho 74XXX c6 tinh ning hoan toan gidng nhau. Do d6,
trong thuc t&, khi ta bi€t dugc chlc ning cla vi mach ho 54XXX thi suy ra chlic ning
cUa vi mach ho 74XXX va ngudc 1ai. Sau diy ta chi dé cap dén ho 74.

Gido trinh dieén tU cong nghi€p nang cao
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Ngoai hai cht sO dau chi ho IC ( 74 hodc 54 ) ngudi ta con sU dung cic chit cdi
dUng sau d€ ky hiéu céc loat ( Series ) cla IC :
Loat thuOng hay loat chudn ( Standard ) mang tén 74 ( khong c6 ch(f céi dlng
sau sO 74 ).
Loat cong sudt thdp ( Low power ) mang tén 74L.
Loat cdng sudt cao ( High power ) mang tén 74H.
Loat Schottky mang tén 74S.
Loat Schottky cong sudt thap (Low power Schottky ) mang tén 74LS.
Loat Schottky tién ti€n ( Advance Schottky ) mang tén 74AS.
Loat Schottky nhanh ( Fast Schottky ) mang tén 74F.
Loat Schottky tién ti€n cdng sudt thap (Advance Low power Schottky) mang tén
T4ALS.
Cic chir s6 cudi cuing ( XXX ) ding d€ ky hi€u cong dung cla vi mach. Khi tra c(ru
vi mach, ngUai ta tra c(u theo cic ch(F sO nay.
Thidu :
741.00/54L00 : QUADRUPLE 2 — INPUT POSIPIVE NAND GATES : Vi mach tiéu
thu cong sudt thap ( L — Low Power ). Bén trong vi mach c6 4 c6ng NAND c6 hai ngd
vao, logic duong .
741.S02/54L.S02: QUADRUPLE 2 — INPUT POSIPIVE NOR GATES : Vi mach
Schottky cong sudt thap. Bén trong vi mach c¢6 4 cOng NOR hai ngd vao, logic duong.
b) Cic thong s6 ky thudt:
% Muc logic:

INPUT OUTPUT

VOLTAGE VOLTAGE
Maximum + 55 —

+5 — +5

+ 4 HIGH —| +4

+3]- — +3
24V — — — —

42— — = 20V 42

Undefine Undefine
+1 —+1
— — — — 0.8V

LOW . 0.4V — — — —

Hinh 2.2 Mouc logic ngod vago vag ngoo ra cud
% Cic thong sO kY thudt khéc:

Thong sO kY thudt 74 74H | 74L | 74S | 74LS | 74AS | 74ALS 74F
Ngubn cung cap cao nhat (V) 5.25 525 | 525 | 525 | 5.25 5.5 5.5 5.5
Ngubn cung cap binh thudng(V) 5 5 5 5 5 5 5 5

Gido trinh dién tU cong nghi€p nang cao
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Ngubn cung cap thap nhat (V) 4.75 475 | 475 | 475 | 475 4.5 4.5 4.5
Tré truyén dat (ns) 10 5 30 3 10 2 4 3
Cong sudt tiéu tdn (mW) 10 20 1 20 2 8 2 4
S6 tod ra (ciing loat) 10 20 20 40 20 23
Dong ra mUc cao Iy (mA) -0.4 -1 -0.4 -0.4 0.4 -1
Dong ra mUc thap Io. (mA) 16 20 8 20 8 20
Dong vao mUc cao Ioy ( A) 40 50 20 20 20 20
Dong vao mUc thap Io (mA) -1.6 -2 -0.4 -0.5 -0.1 -0.6

2 - Vimach CMOS:

a) Pac di€m:

Vi mach MOS c¢6 hai loai: PMOS ( dugc tich hgp béng cac MOSFET kénh P )
vaNMOS (dugc tich hgp bang cic MOSFET kénh N ).

Théng dung nhat 1a loai CMOS ( Complementary MOS — MOS ki€u bu ) : GOm 1
MOSFET kénh P két hgp vGi 1 MOSFET kénh N ghép chung trén 1 d€ ( Substrate ), ddc
tinh clla CMOS Ia tidu thy cdng sudt rat thap.

Vi mach CMOS dugc ky hi€u béng cac hoQ sau:

< Ho 74 gbm c6 cic loat: 74CXXX, 74HCXXX, 74HCTXXX, 74ACXXX va

74ACTXXX. Chlc ning va sO d0 chin cla cic loat nay giOng nhu cic loat 74
loai TTL da gidi thi€u G phan trén.

Thi du: vi mach 74HCO00 c6 chUc ning va sO d6 chan gidng vi mach 74L.S00

% Ho 40XXX

Thidu :

CD4001/ MC1 4001 : QUAD 2 — INPUT NOR GATES: Bén trong vi mach c6 4 cOng
NOR, m0i cOng c6 hai ngd vio.

CD4011: QUAD 2 — INPUT NAND GATES: Bén trong vi mach c6 4 cOng NAND,
mOi cOng c6 hai ngd vao.

¢ HO 45XXX

Thidu :

MV4511/MV4311: LATCHED 7 — SEGMENT DECODER/DRIVERS: Gidi ma LED
7 doan.

b) Cic thong s6 ky thudt:

®,

% Muc logic:

Gido trinh dieén tU cong nghi€p nang cao
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INPUT OUTPUT
VOLTAGE VOLTAGE
HIGH
HIGH
+8VH 4000 — + 8V
and
- — - 74C00
+ 6V |— series — + 6V
Undefine Undefine
+ 4V — — + 4V
- — — = 3V
+ 2V — LOW — + 2V
LOW \
0.05V— —

GND L = GND
Hinh 2.3 Mouc logic ngod vago vag ngod ra cud
maich soa hoi 40, 45 vag 74C

INPUT OUTPUT
VOLTAGE VOLTAGE
+5V — 40V — —g— = +5V

HIGH 7
HIGH
+4V|— - +av
—— T 7 35V 74HCO00
+3VI series -1 +3V
Undefine Undefine
+2V — +2V
L
FIVE ——— 1 oW — +1v
LOW \
GND L 0.1V —=— 4 gnp

Gido trinh dién tU cong nghi€p nang cao
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INPUT OUTPUT
VOLTAGE VOLTAGE
+ 5V — — + 5V
HIGH
43V — — — —
+4V|- — +av
HIGH 74HCTOO0
+ 3V |- series — + 3V
Undefine
+2V— — — — 2.0V — + 2V
Undefine LOW
+ 1V — + 1V
— — — — 0.8V 0.3V x
LOW Typical 0.2V— — — ~X7
GND -~ — GND

Hinh 2.4: MUc logic ngd vao va ngd ra cla vi mach CMOS

ho 74HC va 74HCT
< Céc thong s0 kY thudt khéc:

Thong sO kY thuat 40 45 74C T74HC 74HCT T4AC T4AACT
Ngu6n cung c&p (V) 3 18[3 18] 5 5 5 5% |5 5% |5 5%
Tré truy€n dat (ns) 100 100 5% 5% 10 3 3
Cong sudt tiéu tan (mW) 0.01 0.01 50 10 0.01 0.01 0.01
S6 tod ra (ciing loat) 50 50 001 | 001 50 50 50
Dong ra mUc cao Ioy (mA) 0.5 0.5 50 50 -4 -4 -4
Dong ra mUc th8p I, (mA) 0.5 0.5 -4 -4 4 4 4
Dong vao mUc cao Ioy ( A) <1 <1 4 4 <1 <1 <1
Dong vao mUc thap I (mA) <1 <1 <1 <1 <1 <1 <1

<1 <1

X/
L X4

3 - Mét s6 luu y khi st dung vi mach sé TTL va CMOS:

Dién 4p nguOn cung cap khdng vuot qua 5,25V ddi vGi TTL va khong vugt qui Vpp
doi v6ui CMOS.

Céc tin hi€u vao khong nén vUugt qui dién 4p nguOn va khong thap hon mass (khong
dua dién 4p Am vao dau vao cla vi mach)

P6i vGi cic dau vao khong st dung thi khong nén bo trOng, n€u gid thi€t 1a ¢ mlc
cao thi n0i 1én V¢, n€u gid thi€t 1a mUc thap thi phdi nOGi xubng mass.

Céc dau ra khong dugc ndi truc ti€p xubng mass hodc truc ti€p 1én ngudn (s€ 1am
héng IC).

Diing nh{ig tu kh(r ghép (0.01 F 0.1 F)n0i tU Ve d€n mass va dat cang gan vi
mach cang tOt, cho mOi nhém tr 5 10 IC mac 1 tu d€ kh(r cdc xung nhon khong
cho anh huéng dén ngudn cung cap.

Khong bao gi0 dua tin hi€u vao cic dau vao vi mach CMOS khi vi mach khong
dugc cap ngubn

Khong cat gilt cdc vi mach CMOS trong cic vat chlta ciach dién nhu hOp, tdi ...
bang chat déo.

Dat cc chan clla CMOS quay xuOng dudi trén cdc khay nhdom hay cat gilr trong bot
dan dién.

II - Giao ti€p gilta TTL va CMOS:

Gido trinh dieén tU cong nghi€p nang cao
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1 - Trudng hop dung chung ngudn cung cap:

Néu vi mach CMOS dUmg trudc vi mach TTL thi ta c6 thé n0i truc ti€p ngd ra cla
CMOS v6i ngd vao cla TTL. ( Hinh 2.5 a ). Tru®ng hop vi mach TTL dlng trudc
CMOS thi & ngd vao cla vi mach CMOS cén c¢6 mOt dién trd Rpy ndi 1én + Ve ( hinh

2.5b).
I+VDD I +Vp
Rey
e n >@—% w05
1

CMOS | CMOS

1
H.2.a: CMOS fAdung troduc TTL H.2.5b: TTL Adung tréduc CM
Hinh 2.5: Giao tiedp TTL vag CMOS khi nguoan cung cadp nh

Trong hinh 2.5b:

Rpy (Pull — Up ): dién tr& kéo 1én.

DO0i v&i TTL loai thong thuGng thi Rpy =470  4K7.

P06i vGi TTL loai LS thi Rpy = 1K 10K.

2 — Trudng hop ngudn cung cap khic nhau:

Néu vi mach CMOS dUng trudc vi mach TTL thi ta ciing c6 th€ ndi ngd ra cla
CMOS vGi ngd vao cla IC chuyén mUc ( CD 4050B ) va ngd ra cla IC chuyén mUc ndi
dén ngd vao cla TTL. ( Hinh 2.6a ). TruOng hgp vi mach TTL dlng trudc CMOS thi &
gilta ngd vao clia vi mach CMOS va ngd ra cUa vi mach TTL can c6 mOt transistor 1am
tang dém (hinh 2.6b ).

Luuy:

CMOS phai dugc cap ngudn nho nhat 1a 5V khi ghép vGi TTL.

= 15V
+V,= 15V +Vop= 5V +Vp,= 5V 10K
T 1K CMOS —
— CMOS
Chuyean mouc

CD4050B L

H.2.6a: CMOS fidung troduc TTL H.2.6b: TTL Adung tréduc CMOS
Hinh 2.6: Giao tiedp TTL vag CMOS khi nguoan cung cadp khalc nha
III — COng Logic v6i tai tiéu thu cong sudt 16n:
Mach s thuOng ding d€ di€u khi€n, va di€u khi€n thi thuOng lién quan dén phan
cong sudt & dién thé cao, dong dién 16n nén can biét kV thudt giao ti€p gilta mach
logic v&i cdc mach cong sudt.

Thidu :
Pau ra cla cOng NAND loai TTL c6 dor Re AmA.
Diing d€ di€u khién cho tdi 1a 1 LED c6: %

VLED = 2V, ILED = 10mA ( hinh 3 )

Gido trinh dién tU cong nghi€p nang cao

Hinh 2.: CoénngAND
fiieau khiedn LED
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VCC (VLED VCESar )

ILED
5V 2V 0,2v) 28V 730
10mA 0,01A
Vv Vok sar i
RB o BESa VOoi: VOH = 3,5V
IB

VBE Sat = 078V
] I_C Ly

B

IV - Céc ki€u ngé ra cila mach TTL:

a) Ngo ra ki€u cOt cham ( Totem pole ):

Ngb ra cdc cOng logic ki€u cOt cham (hinh 2.8) ¢6 van tOc giao hodn nhanh hon loai
ngd ra c6 di€n trd han dong tU cuc C 1én ngudn +Vc ( Re ). Nhung cOng logic vGi ngd
ra ki€u c6t cham khong cho phép n0i hai hay nhi€u ngd ra v&i nhau vi lic d6 mUc Logic
s€ sai va mOt cOng logic nio d6 sé bi hu.

Vcc = +5V
O
RC

5K
R, Q,/ dosng Aiean khi
4K§ 4 = logic 1
-------- y
N Y
AZ_ ; R A
B Q R, § dogng fiieadn k
A A 1K Y = logic 0

Hinh 2.8 : Coang NAND hai ngod vago
TTL ngod ra kieau coat chaim

b) Ng6 ra cuc thu dé hé ( Opencolector ):

PE gidi quyét van dé nbi chung ngd ra cla cdc cOng , ngudi ta ché tao cOng logic
vGi vGi ngd ra cuc thu d€ ha. (hinh 2.9)

Vi cuc thu d€ ha thi c6 thé mac truc t1ep mach tdi (cubn day relay ) vao ngd ra va
c6 thé€ thay d6i tri s6 dién tré kéo 1én d€ di€u chinh dong tai, hodc mac song song
nhi€u ngo ra dé tdng dong tai. Vee = +5\

Khi st dung vi mach loai ngd ra cuc °
thu d€ hd ( sich tra c6 ghi ) thi phdi c6
dién tr& kéo 1én ( pull up ).

Luu y: trong sach tra cUu IC, loai
IC c6 cuc thu d€ hd thi sich s& ghi :
open colector. Con néu khong ghi chi

Gido trinh dieén tU cong nghi€p nang cao

Hinh 2.9 : Codng NAND hai ngo6 vago
TTL ngod ra kieau hod coic thu
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thi d6 1a loai IC ¢6 ngd ra cOt cham
hodc ngd ra c¢6 dién trd kéo 1én & bén
trong IC.
¢) Ngo ra 3 trang thai:
Ngo ra 3 trang thdi dugc dung ngay
cang rOng rai nhat 1a & linh vUc mdy vi
tinh.
DO0i v&i cOng st dung ngd ra 3 trang théi, ngoai hai trang thai thong thuOng 13 trang
thai logic 0 va trang thdi logic 1 thi con mOt trang thdi th(r 3 1a trang thdi tOng trd cao
(High Z). Trong hinh 2.10 1a mOt s6 cOng 3 trang théi.

Codng fiedm ( Buffer ) Codng falio (NOT)  Codng AND

ABﬁY=A.B
A — Y A — Y

Bi

C C CJ

A Y=AB
Bi

C C C

Hinh 2.10: Moat sod coang 3 traing thaui

Qua hinh vé ta thay cOng 3 ciing ¢ céc ngd ra va ngd vao giOng nhu cic cOng logic
thong thuOng nhung c6 thém moOt ngd vao di€u khi€n C ( Control ). Ngd vao di€u khién
cling c6 hai loai, loai tdc ddng & mUc cao ( khdng c6 vong tron phl dinh & dau ngd
vao ) va loai tic ddng & mUc thap ( & ddu ngd vao cé mOt vong tron phU dinh ).

Khi chan C dudgc tic ddng mUc logic tich cuc thi cdc cOng 3 trang thai hoat dOng
nhu cdc cBOng logic thdng thudng , con khi chan C khdng dugc tac dOng thi cOng 3 trang
thai trd thanh trang thdi tGng trd cao tUc ngd ra bi cach ly v&i ngd vio.

Trong cdc vi mach s6, ngd di€u khi€n ( Control ) dugc th€ hién dudi cic tén goi
khéc nhau:

E ( Enable): cho phép

INH ( Inhibit ): cdm

CS ( Chip Selector ): chon chip ( chon mach )
G ( Gate ): cOng ( ky hiéu nay it gdp )

BAI 3
FLIP - FLOP
I- MACH TG HOP VA MACH TUAN TU:
1 - Mach té hop:
Mach t6 hgp c6 dac tinh :
% Ngd ra la ham logic cUa céc ngd vao.

Gido trinh dién tU cong nghi€p nang cao
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% Ngo ra thay d0i trang thai ngay khi t& hop logic tai ngd vao thay dGi trang thii
( ngoai trU sy tri hodn nhd ).

Cic cOng logic thudc loai mach t6 hgp, ngoai ra con c6 nhi€u mach t6 hop khéc thi
du : khi k&t n0i cdc cOng logic v&i nhau khong c6 hoi ti€p ta ciing tao ra mOt mach td
hQp.

2 - Mach tuan tu:

Mach tuan tu cé cic ddc tinh: - i I
% Ngo ra la ham sO cUa cdc ngd vio va Ngop | MAICH | Ngod
xung dong hO ( Clock Pulse ) hay con vag TUAANTO ra
g0i 1a xung nhip.

% Trang thdi cla ngd ra ty thulc vao
trang thai trudc doé cl]a’chfnh ngo ra d(’).7 Xung fioang hod

% Ngo ra khong nhat thiét thay doi ( Clock Pulsr - Cp )
theo t0 hgp logic clla ngd vao ma con

phdi c6 xung nhip thich hgp.

C6 nhi€u loai mach tuan ty nhu : Flip — Flop ( mach 13t ) , Shift register ( thanh ghi
dich ), Counter ( mach dém ) v.v... Flip — Flop 14 phan t cd ban cUa mach tudn tu.

II - FLIP - FLOP:

1 - RS Flip — Flop (RS FF ):

S : Set : Ngo vao dat

R: Reset : Ngd vao dat lai
—S QI  Q:ngdrakhong ddo

O : ngd ra ddo.

Caau taio

Kyu hieau

Xét su hoat dOng cla RS FF qua cdc truGng hgp sau:

Trudng hop a: chongd S=1vaR=0tas€c6Q=1va 0=0.

Trudng hop b: chongd S=0vaR=1tas€c6Q=0va Q=1.

Qua hai truGng hop trén ta thdy Q dbi trang thdi theo S va é d0i trang thai theo R.

Trudng hop c: Gid s(rngd ra dang § trang th4iQ=1va 0=0,S=1vaR=0.Ta
dua ngd vao S xubng mlc 0 d€ ¢6 S = 0 va R = 0, khi d6 ngd ra Q va Q khong thay d6i
trang thai tUc 1 trang thai ngd ra phu thudc vao trang thai trudc do.

Trudng hop d: Gid sirngd ra dang G trang thiiQ=0va Q=1,S=0vaR=1.Ta
dua ngd vao R xubng mlc 0 d€ ¢6 S = 0 va R = 0, khi d6 ngd ra Q va é khong thay dGi
trang thai tUc 1 trang thai ngd ra phu thudc vao trang thai trudc do.

Truong hop e: dua cd hai ngd vao 1én mUc

caotlc S=R=1tac6Q=1va Q=1 diéu nay Bang stf that cUa RS FF
L i INPUT OUTPUT
khong thé chap nhan dugc vi cac ngd ra Q va Q S R Q o
cUa FF phdi ludn ddo nhau va trang théi nay goi 0 0 Qo 0o
1a trang thdi c@m ( khong st dung ). 0 1 0 1
1 0 1 0
1 1 CAAM

Gido trinh dieén tU cong nghi€p nang cao
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TU cdc truOng hop trén ta ¢6 bang su that cla
RS FF.

Trong thuc t&, ngUdi ta dua thém chan Ck (hay
Cp) d€ diéu khi€n RS FF bang xung nhip.

s Bang su that

5 Q INPUT OUTPUT

Bl I S Ck Q n

Ck — | 0
5 R B 00 [ TL[Q |0,

R U R s O R et

1 0 JL 1 0

Cadu taio Kyl hiedu 1 1 | L CcAM
Ck : Clock : ngd vao xung nhip. 4 L: Tich cuc mUc cao

DE ting kha ning linh hoat trong di€u khi€n ngUudi ta con thém ngd vao truc ti€p Sy,
va Cp cho cac FF.
Sy : Set Direct - Naét tréic tiedp

S C,: Clear Direct - Xoau tréic tiedy
D

S |
SD

Ck Sc Q
_ . K

R o — R~ O—

CD
Co ‘

Cadu taio Kyu hieau

RS FF voui catc ngod vago fiieau khiean trdic
Bang su that

Synchronous INPUT OUTPUT Asynchronous INPUT OUTPUT
S R Ck Q 0 So Co Q /7]
0 0 { Qo 0o 0 1 0 1
0 1 T 0 1 1 0 1 0
1 0 1 0 1 1 1 1
1 1 ) 1 1

Condition: Sp =Cp =0
2 — JK Flip - Flop:

Gido trinh dién tU cong nghi€p nang cao
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SD
J >c @
K K O
R
o
Cadu taio

Kyu hieau

Bang su that

INPUT OUTPUT
s[rRJck| Q] g
010 Qo | Qo
011 0 1
1] o0 1 0
1 0o | Q

Do RS FF c6 trang thdi cdm nén khong thudn tién trong mot sO 4p dung, do d6 JK
FF ra d0i. Khic vGi RS FF, JK FF khong c6 trang thdi cdm ma khi J = 1 va K = 1 thi hai
ngd ra ddo trang thdi.

Gi6i thiéu IC JK FE dis,

C

1rec

P02 e,

Voo Qs 0O, CP, Cpp K, J, Sy Cp: Clear Direct : X6a truc ti€p.
| | | | | | | | Cp : Clock Pulse : Xung ddng ho
H : High : mUc cao ( Logic 1)
L : Low : mUc thap ( Logic 0)
D) CD4027 T tich cuc & canh Ién cUa xung Cp
0, 0, Cp, C, K, J, S, Vi GND
Bang su that
Synchronous OUTPUT Asynchronous OUTPUT
INPUT INPUT
J K Cp Qn+l é n+1 So Co Q é
L L ! No change L H L H
L H ) L H H L H L
H L 7 H L H H H H
H H 4 On Qn
Condition: Sp =Cp =0
3 - D Flip - Flop ( Data — Delay ): Bang su that
Synchronous | Asynchronous | Output
input input
D s ®ql—— — Ip>®q— D Ck Sp G |1Qlo
CK CK <“—» —P>C
_ | 0 T 0 0o [o]1
R g2 2 T R o |10
X % 1 0 1 0
X 0 1 0 1
X X 1 1 Cém

D FF ¢ thé dflng dé trUYé‘n dfl‘ héu theo XUug uuip U\ LU Uil grai ul uvait .

Gido trinh dieén tU cong nghi€p nang cao
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Gioui thiedu vi maich D FF: CD 4013

VDD QB Q_B CPB CDB D B SDB
8

14 13 12 11 10 9

p) CD4013

1 3 4 5 6

2 7
QA Q_A CPA CDA DA SDA VSS GND

Bang su that:

Synchronous Output Asynchronous Output
input input
Cp D Q é Sp Co Q é
] L L H L H L H
I H H L H L H L
Condition: Sp=Cp =L H H H H Caa
m

4 - T Flip - Flop ( T — Toggle ):

Bang su that:

k[ Q| o
T T — —{T>®q— |0 Qo | o
CK € — DK 1 00| Qo

_KCDQ— CDQ—

Hai ngd vao cUa JK FF n0i chung 1ai thanh ngd vao T nén ngUdi ta khong ché tao T
FF. Khi can ta ding JK FF d€ tao ra T FF.
Khdo st dang xung & ngd ra theo céc ngd vao:

Lo VI Y ol }

' _FLOP:

Gido trinh dién tU cong nghi€p nang cao
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1 - Mach ON / OFF bang mOt niit bAm

ON/OFF

CcD4013 12V 12v
o o
1 CD4027 RL
J = . 1N400 — 1N400
5 Q1 o Q1
D Q% 1815 IS 1815
4K7 ? 4K7
— — K Q
R1 [
1K
— — C
= R2 * 10MF = R2 * 10MF
1K 1K

Maich ON/OFF moat nuut nhaan dugng D-FF

2 — Mach dén sang lan dan, tat lan dan diung JK FF:
7 %

CK

? Qs

7 Q

¢ Q@

J

G

o K

o

J
G

K

J
G

oK

=B =R

o

I RESET
I

CD
¢

CD
¢

Maich fiegn saung lan daan, taét lan daan dugng JK-

CD
¢

Bang su that

R2<=R3

% 1KT 1K 7 1K
FF CD4027 )

Xung hiéu Qa Qs Qc Qb
RESET 0 0 0 0
1 1 0 0 0
2 1 1 0 0
3 1 1 1 0
4 1 1 1 1
5 0 1 1 1
6 0 0 1 1
7 0 0 0 1
8 0 0 0 0

3 —Mach den sang lan dan, tat lan dan dung D FF:

Maich ON/OFF moét nuut nhaan dugng

R4

R5
1K

Gido trinh dieén tU cong nghi€p nang cao



30

Trung TAm Day Nghé Quan 5

Bai 4

MACH DEM ( COUNTER )

I- MACH DEM NHI PHAN ( BINARY COUNTER ):

1 - Mach dém lén ( up counter ):

Xét mach d€m 4 bit ding 4 JK FF ( CD4027 ) mac ndi ti€p (hinh 5.1 ) . Cic FF thay
d6i trang thdi G canh 1én cla nhip. Xung can dém dugc 4p & ngd CK, xung khong can
thi€t phai d6i xUng hay tudn hoan. Hai ngo J va K dugc ndi chung va dugc git thuGng
xuyén & mUc logic 1 ( n0i 1én Ve ) nén khi & ngdé CK thay d6i mUc tUf mUc logic 0 1én
logic 1 thi ngd ra cUa FF 14t trang thdi. C4c ngd Cp cUa cic FF dugc ndi chung vGi nhau
va n0i dén mach RESET gbm dién trd 1K va nit nhan RESET. Céc ngd ra cla b0 d€m
1a Qs (LSB), Qs, Qc, Qp (MSB).

Q4

An
il
An
il

Xung fiedm
JTUUL 4+« G G Ce [
Ke, @ Ke, @ Ke, @ e, 2 °b reser
| l | l !
Hinh 5.1 : Maich ieam lean dugng JK FF %FK
Béng suUr thét Nguyén ly hoat dOng:
Xung Ngéo ra b0 dém SO thap phan Khi mGi cdp ngudn cho mach:
hiéu Qo] Qc | Qs | Qx| tuong Ung Chac tr:gékr\a Qa, Qs, Qc, Qp c6 trang
thdi bat kY.

RE?ET 8 8 8 (1) (1) Khi nhan nit BESET: MUc logic
) ol o | 0 ) l/tu‘ V~CC qua nu'E RESE:F dua dén
3 0 0 | 1 3 caangoQCD ((:)ua cac FF nén Qo= Qs

=Qc=0Qp=0.

LSL 8 i 8 (1) 451 Khi c6 canh\ 1én fl]a xung dém
6 0 1 | 0 g th\u’ nhat du’aﬁ\‘/ao chan ?K f:Ua lfFA
7 0 1 | 1 7 thi Q_A thf}y doi trang tlial tu OA,len 1
8 1 olol o 3 va Q, dOi trang thai tu 1 xuOng 0
9 11lolol1 9 nén khong tdc ddng dén FFB do d6
10 t1lol11lo 10 FFB gilt nguyén trang thdi cii va
11 1 lol 111 11 FFC , FFD ciing gilt nguyén trang
12 111 1ol o 12 thdi cti. Tai ngd ra bd dém ta c6 Qp
13 1| 1]0]|1 13 =Qc=Q;=0vaQu=1tlclatacs
14 1 1 1 0 14 sO nhi phan 0001 tuong Ung v&i sO
s 1|1 |1 15 1 th@p phén.

16 olololwo 0 _ | d6itrang thdi tUr Ixubng 0 va Q, d6i

trang thdi tU 0 1én 1 nén tic ddng dén FFB lam cho Qp d6i trang thdi tr 0 1én 1 va Q,
d0i trang thai tU 1 xubng 0 nén khong tic ddng FFC do d6 FFC gilf nguyén trang théi cii
va dan dén FFD ciing gi(r nguyén trang thdi cii. Tai ngd ra b0 dém ta c6 Qp = Qc = Q, =
0 va Qg = 1 tlc 1a ta c6 sO nhi phan 0010 tuong Ung v&i s 2 thap phan.

Gido trinh dién tU cong nghi€p nang cao
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Khi c6 canh lén cla xung d€m th(r 3: Q, thay dGi trang thdi tlr 0 lén 1 va Q, dGi
trang thai tU 1 xudng 0 nén khong tdc dOng dén FFB do d6 FFB gilt nguyén trang thai
cii va FFC , FFD ciing gi(f nguyén trang thdi cii. Tai ngd ra bd dém ta c6 Qp = Qc =0 va
Qs = Q4 = 1 tUc 1 ta c6 sO nhi phan 0011 tuong Ung vGi s6 3 thap phan.

Khi ¢6 canh 1én cUa xung d€m th(r 4: Q, thay dGi trang théi tlr 1 xudng 0 va Q, d6i
trang thai tr 0 1én 1 nén tic dbng dén FFB lam cho Qg dGi trang théi tir 1 xubng 0 va
Q, dGi trang thdi tlr 0 1én 1 nén tic ddng FFC 1am cho Q dGi trang thdi tr 0 1én 1 va

Q. dGi trang thdi tUr 1 xudng 0 nén khong tac ddng FFD va QD van gi(f nguyén trang
théi cii. Tai ngd ra b0 dém ta c6 Qp = Qs = Qs = 0 vd Q¢ = 1 tlic 1a ta c6 sO nhi phan
0100 tuong Ung v3i sO 4 thap phan.

Phan tich tuong tu cho cdc xung dé€m ti€p theo ta 1ap dugc bang su that clia bd
d€m nhi phan, qua d6 ta thdy rang gi4 tri thdp phan ding bang s6 xung vio chan Ck cla
FFA. TU d6 ta 1ap dugc gidn d6 xung vao va xung ra cUa bd d€m nhi phan 4 bit.

1 23456 7 8 910111213141516

xuna ! LA LALELELFLELFLELL
nedm?®

1
0, o f f f f f: J u |_
AR EYEY YRR

0

0 . | L

Gialn floa xung vago vag ra boa fieam nho pha:
Ta c6 thé st dung D FF (IC 4013 ) d€ tao b0 dém:

QA o QB o QC QD
7DSDQ7 7DSDQ7 7DSDQ7 7DSD07
I B Co Co c, c, IVDD
o o o Vo e
S S o o -
| T 1 IIJ RESE
% 1K

] ] Boa nedm nho phaan dugng D-FF
2 — Mach dém xulng ( down counter ):

Gido trinh dieén tU cong nghi€p nang cao
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VCC QA VCC QB VCC QC VCC QD
Xung fieame— | % Q J > Q J > Q J > Q Y
JUUL e o « | ]
Ke @ Ke, @ Ke, @ Ke, @ IIJ RESET
Maich Aieam xuoang dugng JK FF %m
Két ludn: i

<> Néu FF chay canh Ién, 1ay

Bang su that ngd ra Q cla FF truGc dua vao chan

Xung hiéu DCBA S6 thap phan . h .
tuong Ung Ck cua FF sau ta ¢6 mach dém lén,
RESET 0000 0 1ay ngd ra Q cUa FF trudc dua vao
1 1111 15 chan Ck cUa FF sau ta c6 mach dém
2 1110 14 Xuéng.
3 1101 13 R . .
5 1011 11 18y ngd ra Q cla FF trudc dua vao
g } 8 (1) (1) 190 chan Ck cUa FF sau ta c6 mach dém
3 1000 3 Xu0ng: lay Angf) ra Q cua FF tru’ck/:
9 0111 7 dua vao chan Ck cua FF sau ta co
10 0110 6 mach dém 1én.
11 0101 5 Luu y: trong tat cd cdc truGng hop
12 0100 4 trén, k€t qud dém dugc 1ay ra G céc
13 0011 3 - N Cx 3 ~ N
14 0010 ) ngd Q. (_Zon khi két qua dém lay ra O
15 0001 1 ngdra Q thi s€ ngUgc 1ai céc trudng
16 0000 0

hOp trén.
3 - Mach dém lén xudng ( up — down couter ):
Dung JK FF ( CD4027 ) ( Hinh 5.4)

QA Qa QC QD
Voo Voo Voo Voo
Sp Sp Sp Sp
J Q J Q J Q J Q
c c, c, c,
K OH K OH K oH K o—
G Co Co Co v
T p\ 3 T =_E_ DD
RESET
L< 1K
up L
Voo M

Hinh 5.4: maich fiedm lean xuoang dugng JK FF
jj.DOWN
% Khi SW bat vé UP (+ Vcc ) thi:
> Ngo ra cla cic cOng AND n6i v&i ngd ra Q sé€ ludn c6 mic 0 vi ludn c¢6 muUc 1
tlr + Vce qua cOng ddo thanh mUc 0 dua dén 1 ngd vao clia cGng AND.

Gido trinh dién tU cong nghi€p nang cao
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» Ngb ra cUa cdc c6ng AND n6i véi ngd ra Q s& c6 mUc logic tuy thudc theo Q
vi ludn cé mlc 1 tU + Ve dua dén 1 ngd vao cla cOng AND.

Nhu vy, khi SW bat vé UP thi ngd ra Q cUa FF dlng trudc dugc nbi vdi ngd vao
Ck cUa FF dUng sau qua cOng OR nén mach trd thanh mach dém lén.

% Khi SW bat vé DOWN ( GND ) thi:

> Ngb ra cla cdc c6ng AND n6i v6i ngd ra Q s& ludn c6 miic 0 vi ludn ¢6 mic 0
tlr GND dua dén 1 ngd vao cla cOng AND.

> Ngb ra cla cdc cOng AND n6i v&i ngd ra Q s€ c6 mUc logic tity thuc theo Q vi
ludn c6 mUc 0 t&r GND qua cOng ddo thanh mlc 1 dua dén 1 ngd vao cla cGng AND.

Nhu vay, khi SW bat vé DOWN thi ngé ra Q cUa FF dUng trudc dugc ndi vGi ngd
vao Ck cUa FF dL'rnAg sau qua cSngAOR nén mach trd thanh mach dém xuldng.

I1 - MACH DEM THAP PHAN ( DECIMAL COUNTER ):

Theo cdch 18p rdp mach d€m & phan trén ta thdy: N€u ding 4 tang FF thi s6 dém Ia
2* = 16 trang th4i, ding 3 tang FF thi s6 dém la 2° = § trang thai, dung 2 tang FF thi s
dém 1a 2° = 4 trang th4i, dung n tang FF thi sO d€m 1a 2" trang théi.

Trong nhi€u truOng hop, ta can s6 d€m khac vdi sO liy thira cla 2, truGng hgp
thuOng gdp nhat 1a s& d€m bang 10. Mach d€m c6 s6 dém 1a 10 con goi 1a mach dém
thap phan hay mach dém BCD.

1 - Mach dé€m thap phan khong dong bo:

Qu Qg Qc Q
Vee @J Vee @j Vee pj Vee p
Xung fieam J % Q J % Q J % Q J % Q Vv
CK CK CK CK j e
Ke, @ Ke, @ Ke, @ e, @ : RESET
) ) i i R
rd A 1K
Bang sy that
Xung Ngo ra bd dém SO thap phan -
hiéu > Q] Q| Qn tuong Ung

RESET 0 0 0 0 0
1 0 0 0 1 1
2 0 0 1 0 2
3 0 0 1 1 3
4 0 1 0 0 4
5 0 1 0 1 5
6 0 1 1 0 6
7 0 1 1 1 7
8 1 0 0 0 8
9 1 0 0 1 9
10 0 0 0 0 [. 0

2 —Mach dém thap phan dong bo:

Gido trinh dieén tU cong nghi€p nang cao
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Q, Qg Qc Q
o Q 0
VDD
S S S S
J 7°Q = ) °Q O °Q r ) 7°Q
C, > C, > C, o
KCDQ KCDQ c, KCDQf RESET
‘ : s : P S
CcK
O L
1K
3 - Gi6i thiéu IC dé€m thap phan 7490:
B INPUT E e E A INPUT RO(I) RU(Z) R‘J(l) R‘J(Z) QD QC QB QA
1 1 0 X | 0] 000 |xXoa
Roa) 'I::Do_ 131 NC 1 1 X 0 0 [ 0 [0 [0 |xXoa
02 3] 127 Q4 X X 1 1 T 10 ] 0] 1 |Pao
NC [ 111 Qp X 0 X 0 DEM
Vee 5] 101 GND 0 X 0 X bEM
R, . [ 6] 91 Q X 0 0 X bEM
Rzg; |I;DD_ 8] Qi 0 X X (0] PEM
SN7490
ChUc ning cdc chan:
A INPUT va B INPUT : cic ngd vao xung dém.
Ry : Ngd vao xoa. Ro:Ngdvaodat9. Q. Qp:MaBCDra.

Ve : Cap ngubn +5V.  GND: Cap Mass.
Luu ¥: 7490 tich cuc & canh xudng cUa xung.
Qua bang su that ta thdy: muOn 7490 hoat ddng G ché d0 dém thi di€u kién tOi
thi€u phai c6 m6t chan R, va mOt chan R, dugc cap mUec logic 0.
U'ng dung 7490 1am b0 chia 2 tan s6 : dua xung c6 tan s can chia vao ngd vao A
INPUT (chan 14), 18y xung ra tai Q, .
Ung dung 7490 lam b0 chia 5 tan s6 : dUa xung c¢6 tan s6 can chia vio ngd vao B
INPUT (chén 1), 18y xung ra tai Qp, .

Ung dung 7490 1am b0 chia 10 (d¢€m 10)
ta dua xung c6 tan sO can chia vao ngd vio
A INPUT (chan 14), dung day dan n&i bén
ngoai tU Q4 dén ngd vao B INPUT, 1dy xung
ra tai Qp . N€u st dung lam b0 dém 10 thi
ma BCD dugc 1ay ra trén Qa, Qs, Qc, Qb.

NC (No connected): Chan bd tr6ng.

Mad BCD ra
{ { % Xung fiedm T T T 1
Vcc = 5V l
i A Qp Qc Q5 Q
input
7490
B L

RESET ¢ input To Rlo JRj jj

Maich fiedm thadp phaan dugng

Gido trinh dién tU cong nghi€p nang cao
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H | |
| |l |
1T 1T 1T

GiaGi mad GiaGi mad GiaGi mad
Xung fied
Vcc =5V ’ Vcc = 5V Vce = 5V
A 0000, LAA 2,0:0,0, A 0,00,
input input input
Reset g 7490 g 7490 B 7490
q inpuR, Ry, R, Ry inpuRy Ry, Ry Ry inpuR, R, Ry Ry
R T + L L L L =
1K7 Maich fAiedm thaap phaan 3 digit dugng IC 7490
4 - Gi6i thiéu IC dé€m Ién/xudng thap phian CD4510B:(BCD UP/DOWN counter)
I PL Voo [160 Bang sy that (Function table)
24 Q CP IS MR | PL | UP/pN | cg | CP mode
3] P, Q, [1&
4] P, P, 137 L H X X X Parallel load (Pn Qn)
s TE p, 10 L L X H X | no change
5] Q Q, 117 L L L L 1| count down
C7]TC UP/DNIO] L L H L I | countup
B Vg MR 9] H X X X X | reset
CD 45108 o .
, . . R V
ChUc nang cac chan: o 0, 0, ,J UP l
PL parallel load input (active HIGH) o DN IJ RESET
CK = =
Pyto Ps parallel inputs 1 l
CE count enable input (active LOW) 161514 1312 11109 1K
. b CD 4510B
CP clock pulse input (LOW to =

UP/DN up/down count control input

12 3456 738
HIGH, edge triggered) _I_I L+ 1

MR master reset input )1'K
TC terminal count output (active 0, 0, 7
LOW) L

O, to O; parallel outputs
Maich fiedm thaap phaan dugng CD 4510

Gido trinh dieén tU cong nghi€p nang cao
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Hagng traém Hagng chuic Hagng fAén vo
o .
v Jup
o Oyt Oy Oypt Opt N 010 ™, DN ll!
CK = = = RESET
=1 =1 =ik
161514 1312 11109 161514 1312 11109 161514 1312 11109 1K
CD 4510B CD 4510B D CD 4510B
123456 78 123456 78 123456 78 =

Maich fiedm thaap phaan 3 digit dugng CD4510

BAI 5
MACH GIAI MA VA MACH MA HOA
I-LED 7 POAN (7 - SEGMENT LED ) VA
VI MACH GIAI MA BCD - LED 7 DPOAN CD 4543:

1- LED 7 doan:

P& hién thi cic ch(r sO ngudi ta dung LED 7 doan. Thuc chdt LED 7 doan gbm c6
7 LED dang thanh dugc sdp x€p nhu trén hinh 70, cdc thanh LED dugc ky hiéu th( tu
bang cdc chlf cdi tlr a d€n g, ngoai ra con LED th(r 8 dugc 1am dang tron goi 1a Dp
( Decimal poin — dau cham thap phan ). Tat cd 8 LED déu c6 mOt dau n0i chung v&i
nhau va dUa ra ngoai bang chan chung ( com. ), n€u Andt cUa cdc LED n0i chung thi goi
1a loai A chung ( Common Anod ), n€u Katdt cla cdc LED nOi chung thi goi 1a loai K
chung ( Common Katod ). Khi s& dung, mu®n hién thi chit s& nao thi ta cdp di€n cho
cdc thanh LED tuong Ung v&i chir s6 d6.

Thi du:
MuOn hién thi s 0 thi cic thanh a, b, c, d, e, f phdi sang. Néu dung LED 7 doan loai K
chung thi 13y chan chung ( com. ) nGi v&i cuc am clla ngudn va cic chan a, b, ¢, d, e, f thi
n0i vGi cUc duong cla ngudn thong qua dién trd han dong. Tuong tu nhu vay néu
ding LED 7 doan loai A chung thi 18y chan chung ( com. ) ndi v&i cuc duong cUa
nguOn va céc chan a, b, ¢, d, e, f thi ni v4i cuc 4m cla ngudn thong qua di€n trd han
dong. Tuong tU nhu trén, n€u cic cht sO can hi€n thi c6 ddu chdm thap phan thi ta cap
dién cho chan Dp.

Gido trinh dién tU cong nghi€p nang cao
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g f com a b
10 9 8 7 6 Common Anod

B %&%&%&%&%&%&%&%&
a

/f k/ a |b |lc |d |le |f |g |Dp
g
C Common Katod

e Dp

‘1 ‘2 -‘3 “‘ 5 a b C d e f g Dp
e d

com c pp

Kyu hiedau vag s6 noa chaan Caau taio
Hinh 5.1: Kyu hiedau vag cadu t w
2 - GiGi thiéu IC gidi ma 7 doan CD 4543: 1 ]LD VD? | 16 ]
D4 - Dp : ngd vao ma BCD. % gC 8 %
PH: phase input ( active HIGH ) Ca DB Og BER
Khi st dung LED K chung thi chon PH =0 b
o . (51D, Od[IZ]
BI: blanlliing input ( active HIGH ) ngd vao x6a 71 BI Ob [I0]
(tich cUc mUc cao ). 8] Vss Oal[ 9]
LD : latch disable input ( active HIGH )
vd hiéu héa chlc ning chOt ( tich cuc mUc
cao )
Bang su that
INPUT OUTPUT
ID [BI| PH [ D, Dc D D, |O. O, O O, 0. O o0,| PIDPLAY
X H L X X X X L L L L L L L BLANK
H L L L L L L H H H H H H L 0
H L L L L L H L H H L L L L 1
H L L L L H L H H L H H L H 2
H L L L L H H H H H H L L H 3
H L L L H L L L H H L L H H 4
H L L L H L H H L H H L H H 5
H L L L H H L H L H H H H H 6
H L L L H H H H H H L L L L 7
H L L H L L L H H H H H H H 8
H L L H L L H H H H H L H H 9
H L L H L H L L L L L L L L BLANK
H L L H L H H L L L L L L L BLANK
H L L H H L L L L L L L L L BLANK
H L L H H L H L L L L L L L BLANK
H L L H H H L L L L L L L L BLANK
H L L H H H H L L L L L L L BLANK
L | L[] L [ x[x]x]X ok o
As above H As above Inverse of above As above

H = HIGH state ( the more positive voltage ) : mouc logic 1
L = LOW state ( the less positive voltage ) :mouc logic 0
X = state is immaterial : traing thatii khoang xatc fionh.

Gido trinh dieén tU cong nghi€p nang cao
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** : Depends upon the BCD — code previously applied when LD = HIGH : tugy thuoéc
vago mad BCD faét vago troduc noti, khi chain LD cogn 64 motc 1 ( choat ).

Com

Common Kathode

Vo= +12V
a b ¢ d e f g
VDD
LD 4543
PH Bl DgD.D,D, Vo
£ L -
Qp Qc Qg Q4
Maich nedm
oO— 4
+12V UPT—QW
DN _[—
- TT T =zz=sz
161514 1312 11109 161514 1312 11109 / /
) 4510 ) 4543 / /
123456 78 123456 78 o
S L || L

1K "~

II - PEN NIXIE VA IC GIAI MA BCD - THAP PHAN 7445:

1 — Pen Nixie:

Peén Nixie con goi la deén KatOt 1anh, ¢6 cau tao gdm mOt AnOt ( duong cuc ) va
mudi KatOt ( &m cuc ) dat trong mOt v thly tinh trong subt. Trong vO thUy tinh
thudng cha khi tro . Cdc 4m cUc dugc lam bang 14 kim loai mOng c6 hinh céc con sO
tlr 0 d€n 9 sap tl trude ra sau rat sat nhau ( nhung khdng cham vao nhau ).

Khi s dung , cuc duong cUa den dugc nOi thudng truc v&i mot di€n 4p cao tU +
30V dén +180V ( tuy theo kich thudc cla deén ). Khi c6 1 katOt dugc nbi mass thi c6
dong dién tUr nguOn cung cdp qua anOt, qua katOt d6 xudng mass, khi tr0 xung quanh
katOt bi ion hod va phat sang theo hinh dang cUa katOt.

Gido trinh dién tU cong nghi€p nang cao
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39

D66ng coic

Vo( thudy tinh

V%C = +30V - +180V

mo(ng cou hinh cauc chd soa tog 0 fiean 9

Kyu hiedu vag caau taio fegn nixie

2 — GiGi thiéu IC gidi ma 7445:
v

Bang su that
0 1] [ 161 V¢ INPUT OUTPUT NO
i% %g DCBA|0 123456789
0000 [O1T 1T 1111111 O
AL 9495 P C 0001 |[1O1T 1111111 1
> [ 5] (121 D 0010 [1 101111111 2
6 6] 117 9 0011 {rr1rotr11r1r11 3
7 7] 107 8 0100 {1 111011111 4
GND 8] 91 7 0101 {1 111101111 5
_ 0110 {1 111110111 6
Ngd ra cUa 7445 1a loai cuc thu o111 /1111111011 7
d€ hd ( open collector ), & trang théi 1000 |1 111111101 8
thdp c6 thé nhan t6i da 80mA. OU 1001 1111111110 9
trang thdi cao ( cdc transistor & bén 1010 1111111111171
trong IC ngung dan ) c¢6 th€ chiu 1o11 [t1 11111111 A
dugc dién 4p 30V do d6 rat thich hgp 1100 |1 111111111171
d€ hoat dOng truc ti€p kéo tai la t1to1 11111111111l P
relay, bong den. 1110 |11 11111111 E
1111 1111111111 N
Il - GIOI THIEU IC PEM VA GIAL..... __ .an. s tha
MR | CP, C_p1 Operation
H| X | X [0j=05,=H;0,t00,=L
L H L | Counter advance
GiZo tinh ©ién 17 cono nohidp nan '0 [ L | Counteradvanee
140 trinh di€ cong nghi€p néng ca L X | No change
L X H No change
L |H | T No change
L L L No change
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\ 4
10, V,p,[I6]
2] 0, MR[I5]
(3]0, CPOfTa]
2]0, CP,II3]
[5] 0, O[]
[6]0, O, I
7]0, O, I0]
[B]Ves O [

= | T  0y0,0 OO/' Ol/ Ozﬁ 03}' OAﬁ 05/' 06)' 07)' 08/ Ogﬁ
555 TP /fpfpfp%n ﬂ#ﬁf;/#ﬁf;/
5 161514 1312 11109
£ 1 s ) 4017 1K
123456 78
47 |+ _l_ _i_ I T =
ME T 1_01 0, 0, 0, 0, O, O, O,

Maich fiegn chaiy fiuodi dugng 4017

CK—i FO +12V NC

CPy Voo Os 9 CAr1_

4017 VR
o, 000, O, O, O, O, O, Oy O,

NC NC NC NC NC
1N4148 x 7
1K x 4
; ; ; ; Maic h fiegn saung lan d:

Gido trinh dién tU cong nghi€p nang cao
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+12V NC
cK [ |
CP, Voo 0ss CP,
4017 R
1 02 03 04 05 06 7 08 09

IN4148 x 8

O0
1K x 4
Ay Ay Ay . .
Maich fiegn chaiy toui che

- T T dugng 4017
IV - MACH MA HOA ( ENCODER ):

1 - Mach mi héa don gidn dung ma tran:
5y b3 b2b1bo

+
! 0 VCC
-2 g gy —
- 3 A = 2|  Maéhoua b2
4 \Qg '%3 : b1 Mad BCD r.
- G | A N
= " A0O@Nng toT —bU~
e [
o7 |
NNEEE
9 X
=

Calic fiddeng bit
Maich mad houa baéng ma traai

2 — Mach mi héa bang cOng logic:

Gido trinh dieén tU cong nghi€p nang cao
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+5V
—
-~
- 1
b0
o B }
—— 3 7430
- 4
)
—— 6 } bl
7 1/2
o 7420
= 8
- 9 } b2
*r—4
1/2
= 7420

7400

Maich mad holia baéng coang Logic
3 — GiGi thiéu IC ma héa 74147:

w
11 4 Ve (18] . .
] 5 NC 157 Bang sy that
INPUT OUTPUT

[3 16 D {14] 123456 7]8]9]D]C]B]A
4] 7 74147 [ 13] H| H|H|H|H|H|H|H|H|H|H]|H|H
5] 8 2 [1IZ7] X|X| X | X|X|X|X|X|L|L|H|H]|L
X|X| X |X|X|X|X|L|H|L|H|H|H
[6]C 1 [I1] X|IX| x| X|x|x|L|H|H|H|L|L|L
C718B 9 [107] X|X| X |X|X|L|H|H|H|H|L|L|H
|IGND A [9] X|IX| X[X|LIHIH{H|H|{H |L|H]|L
X|X|X|L|H|H|H|H|H|H|L|H|H
10 line to 4 line priority encoderX X L H HIHHIH ) HpHQH) L L
. X|L|H|H|H|H|H|H|H|H|H|L|H
74147 lél IC ma h(’)au‘utlén 10 S%thﬁp HIHIHIHIH|IHI|H H H H L

phan ra ma BCD.

IC chi ma hod mOt duGng c6 sO thi ity cao nhdt trong rdGng hgp ¢6 nhi€u dudng
dugc cung cap mUc thap cung liic.

Thi du: néu ta nhan dOng thOi hai phim s6 5 va s6 6 ( duOng 5 va 6 cing dUQc cung
cap mUc 0) thi t6 hgp ma BCD G ngd ra s€ tudng Ung vGi dudng sO 6.

IC khong c6 ngd vao cla s 0 thap phan, ma BCD & ngd ra s€ tuong Ung v&i s6 0
khi tat cd chin ngd vao c6 mUc cao.

BAI 6
MACH GHI DICH

Gido trinh dién tU cong nghi€p nang cao
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Flip flop c6 kha niing nh& 1 bit. Mu6n mach nhd nhiéu bit ta mac ndi ti€p nhi€u FF.
Cic bit dang nh@ dugc dich chuyén bdi xung dong hd thi mach dugc goi 1a mach ghi
dich ( Shift register — SR ). Su' kién céc bit c6 thé dich chuyén qua phai hay qua trdi moi
khi c6 xung dong hd khién cho mach ghi dich c6 nhi€éu Ung dung quan trong. Trong
ng6n nglt mdy tinh va tin hQc ngudi ta thuGng g0i 1a thanh ghi.

I- MACH GHI DICH NAP DU LIEU NOI TIEP:

T Q/A T Q T Q T bD
Ngod vago nodi ties ‘ 1 ‘ 1 ‘ 1 ‘ Ngob ra noai
0TI~ + 1 Dp®ql+—{p®q+—{D®ql+ —[10[T1
bsb, b, b, L[] o« T o« T o« | byb, b, by
(o (o %9 RESET

oV
CcK 1K Oi <
Maich ghi doch 4 bit naip d66 liedu noai tiedp,
doo liedu ra song song vag nodi tiedp
S6 xung dOng Dt liéu vao D D(r liéu ra song song
ho vao (DATAIN) Qa Qs Qc Qb
RESET X 0 0 0 0
1 bo=1 1 0 0 0
2 b, = 1 1 0 0
3 b, =0 0 1 1 0
4 bs=1 1 0 1 1
5 X X 1 0 1
6 X X X 1 0
7 X X X X 1

Xét mach ghi dich 4 bit ding 4 D FF mac n6i ti€p theo th( tu FFA, FFB, FEC va
FFD. D{ 1iéu vao n0i ti€p dugc dua vao ngd vao D cla FFA theo th tu' by, by, b, va
bs . Ta thdy rang moi khi c¢6 canh Ién cla xung CK tic dOng thi mUc logic & cic ngd vao
D cUa mOi FF sé truyén dén ngd ra Q cla chinh FF d6.

Trudc tién ta tao mOt xung duong G ngd Cp ( nhdn niit RESET ) cUa cdc FF d€ xod
caicngdraQa=Qs=Qc=Qp=0.

Khi ¢6 xung CK th(t nhat thi bit 0 (b, ) dugc nap vao FFA nén Qs =by = 1.

Khi c6 xung CK th(t hai thi bit 1 (b, ) dugc nap vao FFA nén Q, = b, = 1, d0ng thoi
bit 0 & Q4 dugc nap vao FFB nén Qg = b, = 1.

Khi c6 xung CK thUI ba thi bit 2 ( b, ) dugc nap vao FFA nén Q, = b, = 0, dOng thdi
bit 1 & Q4 dudgc nap vao FFB nén Qg = b, = 1, dOng thdi bit 0 & QB dudc nap vao FFC
nén QC=by,=1.

Phén tich tUoOng tU nhU trén ta thdy rang sau 4 xung CK thi dit liéu 4 bit dugc nap
va luu tr(f ( nh& ) vao thanh ghi dich. Ta c6 th€é doc d{f liéu song song ( doc dOng thoi
cd 4 bit ) tai cdc ngd ra song song Qx, Qs, Qc va Qp.

Ta ciing c6 th€ doc nbi ti€p d{f liéu tai ngd ra nbi ti€p Qp . Sau xung CK th(r 4 ta
doc dugc bit 0, sau xung CK th( 5 ta doc dugc bit 1, sau xung CK th(r 6 ta doc dugc bit
2 va sau xung CK th(r 7 ta doc dugc bit 3.

I - NAP DU LIEU SONG SONG:

Gido trinh dieén tU cong nghi€p nang cao
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+V
- PA PB PC I:>D
LOADL ., PE
SHIFTC
Q, Q% Qc ®
Ngod vago nodi tieap J J J Ngod ra noai
S S S, S,
1]0[T 1] > —|p Q[ D°Q— D°Q— D°Q —- [1/0/]11
bbb o e e et T by
&9 9 &9 &9 RESET
CK : lKi
Maich ghi doch 4 bit naip d60 liedu song song,

ddd liedu ra song song vag noai tieap

Ngo vao PE ( Preset Enable ): cho phép dat trudc .

P, —Pp : cdc ngd vao song song.

Nguyén ly hoat dOng :

Trudc tién x0d cho Qa=Qs=Qc=Qp=0

Aup dir liéu song song 3 cac ngd vao song song P, , Ps, Pc, Pp.

Pua chan PE 1én mUc cao ( LOAD — nap ), n€u d{f liéu 1a mUc 1 thi s& dugc nap
vao FF tuong Ung ( xudt hién & ngd ra tuong Ung ), n€u dit li€u 13 mUc O thi khdng
nap vao dugc, nhung thuc t€ van xem nhu da dudc nap vi lic xod ta dd c¢6 céc ngd ra
bang 0.

Khi muén mach hoat ddng binh thudng thi ta phdi dua ngd PE xuGng mUc thap
( Shift — dich chuy&n ) nham khéa céc c6ng AND khong cho d{f liéu nap vao mot cich
ngéu nhién. MuOn 18y d{t liéu & ngo ra noi tiép ta chi can tac ddng 3 xung CK ( vi ban
dau G Qp da c6 san bit dau tién tu‘dng Ung v&i Pp ).

III - DICH CHUYEN PHAI VA DICH CHUYEN TRAI:

T Q = Qg
Vago noai t‘“l‘ J T J
Ra nodi tie

v CSDQ ‘ SCSDQ
K K
Re,@ R, 2™ RESET

| = .V
CK 1K

CcC

Doch chuyean phadi —

Ra noai tiedp— = T
> ap T T Vago noai tie

L SD | SD L

s.°Q sc°Q

K K _

R — R
f ﬁDQ gDQj RESET

|

VCC
X ., 1K
Doch chuyean traui 1

IV - GIOI THIEU IC GHI DICH:
1 - IC ghi dich 7495A/B:

Gido trinh dién tU cong nghi€p nang cao
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SERIAL IN: Ngd vao n0i ti€p.
A, B, C,D: 4 Ngd vao song song.
Qa, Qs, Qc, Qp : 4 Ngd ra song song.

CK1( CLOCKI1 — R SHIFT ): Ngé vao xung dOng hd di€u khi€n dich phai.

» w
SERIAL IN VCC 147 [T} SERIALIN A [14]
A Q=@ [CZI8B Q, 3]
B Q™M@ [=]C Q; [IZ
C Q. [T  [&]V, GND[IO
D Q[ [ D Q. [I0]
MODE CK1[31]  [®6]MODE  Q,[3]
GND  CK2[B]  [T]cCKl CK2 8]
7495A/B 7495

CK2 ( CLOCK2 — L SHIFT / LOAD ): Ngé vao xung dong hO di€u khién dich tréi va
di€u khi€n nap d{r liéu song song ( k&t hdp vGi chain MODE ).
MODE CONTROL: chon kiéu.
MODE CONTROL =1 : Nap (load ).

MODE CONTROL = 0 : Dich chuyén ( shift ).

Bang su that

INPUT OUTPUT
MODE CLOCK PARALELL

CONTROL [ 2 [ 1 | BRAL M T8 T[] @ | & | & | @
H H | X X X Qao | Qo | Qoo | Qoo
H 1T | X X a b c d a b c d
H 1| X X Qs | Qc | Qo | d | Qs | Qe | Qon d
L L H X X | X | X[ X] Qu | Qe | Qoo | Qo
L X | L H X | X | X |X| H Qan | Qs | Qo
L X —|_ L X X X X L Qan Qsn Qcn
I L L X X X X X | Quo Qeo Qco Qoo
1 L L X X X X X Quo Qso Qco Qno
1 L H X X X X X Quo Qso Qco Qno
T H L X X X X X | Qao Qgo Qco Qoo
T H H X X X X X | Qao Qgo Qco Qoo

7495 lag IC ghi doch 4 bit, vago nodi tiedp hoaéc song song, ra song song.
Naip dod liesiu: Saép xedp dod liedu muodn naip & calic ngod vago A, B, C, D. Noa
chaan choin kieau ( MODE CONTROL ) lean mouc 1. Khi cou cainh xuodn cufia xung
CK 60 chadn CK2 thi do0 liedu fiodic naip ( touc doo liedu xuadt hiedn 60 ngod ra Qa, Qs,

Qc, Qo).

Muoan doch chuyean phaii: D66 liedu fiad cou saiin ( hay xuadt hiedn 64 ngod vago
nodi tiedp ). Noa chaan choin kiedu (MODE CONTROL ) xuodng métic 0. Khi coti cainh

xuodng cutia xung CK 6@ chaian CK1 thi d60 liedu i6dic doch chuyean phaiii 1 bit.

Muoan doch chuyean traui: D66 liedu fiad cou saiin ( hay xuadt hiedn 6 ngod vago nodi
tiedp ). Nodi dady bean ngoagi tog ngod ra culia moai FF fiedn ngod vago song song cuiia

FF bean cainh:

C; Qc

B; Qs

A.

Gido trinh dieén tU cong nghi€p nang cao
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Noa chain choin kiedu ( MODE CONTROL ) leAn méuc cao. Khi cotl cainh xuodng cufia

xung CK 60 chaian CK2 thi d66 liedu fiodic doch chuyean trati 1 bit.

2 - IC ghi doch 74164:
w

Bang su that

LI ] A Ve (141 INPUTS OUTPUTS
Z] B Q, 131 CL|CK| A B | Qx Q .... Qu
I B
21 qQ, Q 1 I A0 BO HO
5 Q II H H H H QAn QGn
6] QC — 9] H I L X L Qan Qan
QD cL H J_ X L L QAn QGn
7| GND CK 3]
74164

CL: Clear = Reset : Xo4, tic dong mUc thap.

Khi mach dang dich chuyén, dua chan Cx xubng mUc thdp thi 1ap tdc di liu
duogc chot 1ai.

Qa—Qu:8ngdrasong song. A vaB: hai ngd vao néi ti€p.

o +5V
J CK
14 9 8

74164

10 11 12 13 7

-
330x8
AvAvAyA

10KS Lo 3

4 5 6
rVVV—|§ C1815 | A | x|l Al A~
e | YANANAYA

Maich Aegn qualng cauo dugng IC ghi doch

BAI7
NGUYEN TAC THU PHAT HONG NGOAI
I- NGUYEN LY SO pO KHOI:

Gido trinh dién tU cong nghi€p nang cao
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Nieéu chea v A N\ Maich thu .
Phaan phait phaut FM ﬁ 7K quang Phaan thu
Choin . ¢
Choat 3n fo3 g &0
chcA)uc» Mad| || 465 liedu Csf;lrj)ye::nnoa Khueach fiaii vag | ncoglﬂfeaén n;;?]' Giadi
naeng ~| hoat gsong | giadi fieau chea P sang- mad
sang noai tiedp song song
T A A i
Y .
Dao fiodng Dao fiodng _Maich |
cou fiiedu kiegn cou fiedu kiedn hieau khiegn
fioang ldic

1 - Phan phat:

Ngui st dung bam vio cdc phim chlic ning d€ phat 1énh yéu cau cla minh, mOi
phim chlc ning tuong Ung vGi mOt sO thap phan. Mach ma hod s€ chuyén dGi thanh
mi nhi phan tuong Ung dudi dang ma 1€nh tin hi€u s6 gdm céc bit 0 va 1. SO bit trong
mi 1énh nhi phan c6 thé 1a 4 bit, 8 bit ... tuy theo s lugng cic phim chlc ning nhi€u
hay it.

Khi bam cic phim chlc ning thi dOng thGi khdi ddng mach dao dOng tao ra xung
dong ho ( kh6i dao dOng c6 di€u kién ), tan s6 xung dOng hoO xdc dinh thdi gian chudn
T cla m0i bit.

Mai nhi phan ra tai mach ma héa s€ dugc chot gilt bdi mach chdt d€ dua vao mach
chuy€n dGi dir liéu song song ra n0i ti€p. Mach chuyén ddi d{f liéu song song ra ndi
ti€p dugc di€u khi€n bGi xung ddéng hd va mach dinh thGi nham dam bdo két thiic
ding lic viéc chuy&n d6i dU s6 bit clla mOt ma 1énh.

Mai 1énh dudi dang néi ti€p s€é dugc dua qua mach di€u ché va phiat FM ghép ma
1&nh vao séng mang c6 tan sO cao tU 38 KHz dén 100 KHzm, nhd séng mang cao tan tin
hi€u c6 th€ truyén di xa hon , tUc ting cu ly thu phat.

Phan phét 12 mOt LED phét hOng ngoai. Khi mi 1€nh c6 gid tri bit = 1 thi LED phat
hOng ngoai sdng sult trong thOi gian T cUa bit d6. Khi ma 1&nh c6 gid tri bit = 0 thi
LED khong séng, bén thu khong nhan dugc tin hi€u, xem nhu bit = 0.

2 - Phan thu:

Tia hOng ngoai tU phan phét dugc ti€p nhan bGi LED thu hOng ngoai hay quang
transistor ( photo transistor ).

Tai day , tin hiu phat dudc tii 1ap va khuéch dai , rbi dua qua mach tach séng dé€
tach 18y dit liéu can thi€t 13 ma 1énh.

Mi 1énh dugc dua vao mach chuy€n dGi nOi ti€p ra song song va dua ti€p vao
mach gidi m ra thanh s6 thap phan tuong Ung duGi dang mot xung ndy ( xung kich )
tai ngo ra tUong Ung d€ kich m& mach di€u khi€n d6ng md bd phan chdp hanh.

Tan s séng mang con dugc ding d€ so pha vGi tan sO dao dOng bén phan thu
nham glup cho mach thu phit hoat ddng dOng bd, ddm bdo mach tich séng va mach
chuyén ddi n0i tlep ra song song hoat dOng chinh xdc.

II - GIOI THIEU VI MACH PIEU KHIEN XA TC9148 VA TC 9149:

1 — GiGi thiéu IC phat TC9148:

Gido trinh dieén tU cong nghi€p nang cao
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IC TC9148 1a mOt loai linh kién phdt xa ma héa tia hOng ngoai rat thong dung.
Pham vi dién 4p nguOn cung cdp cla né la 2.2V dén 5.5V. N6 dugc ché tao bang
cong ngh€ CMOS nén cong sudt tiéu hao cUc thdp, dong di€n trang thdi tinh chi 10 A.
N6 c6 th€ st dung nhi€u t0 hgp phim, linh kién bén ngoai rat it, ma sO cUa né thich
hgp v&i ciac mo thlc khic, chi cdn nOi ngoai linh kién LC hodc b0 dao ddng thach anh
12 c6 thé tao ra dao dOng.

IC TC9148 ¢6 16 chan, vO nhya ki€u cdm thang hai hang. Chlic ning céc chan dugc
trinh bay trong hinh 7.1.

Chan 1 ( GND ) 1a chan mass dudc n0i v3i cuc 4m -
cUa nguOn dién. [1]Vss Vopp [16]
Chéan 2 vachan 3 ( XT va x7 ) lahai ddu dén6i 2] XT  Tyour [H5]
thach anh bén ngoai cho bd phan tao dao ddng & bén (3 XT TEST [14]
trong IC. 4] K1 CODE [13]

Chan 4 dén chan 9 (K1 — K6 ) 1a ddu vao tin hiéu [5] K2 T3(S2 )12
cUa ban phim ki€u ma trdn, c4c chan ti K1 dén K6 (6] K3 T2 (S1)1I1]
k€t hop vGi cdc chan 10 dénchan 12 (T1 -T3) dé [7]K4 T1(H)[I0]

tao thanh ma tran 18 phim. 8] K5 K6 [9
Chan 13 (CODE ) la chan ma s6 diing d€ két hgp _ S
vGi cdc chan T1 — T3 (C1 — C3 ) d€ tao ra cédc t hop Hinh 4c19 15;8”03 ch

ma hé thOng gilta phan phat va phan thu.

Chan 14 ( TEST ) 1a dau do th(, binh thudng khi s& dung c6 th€ b trOng.

Chan 15 ( Txour ) 12 dau ra tin hiéu da dugc di€éu ché FM.

Chan 16 ( Vpp ) 1a chian cap nguOn duong.

2 — Gi@i thiéu IC thu TC9149 va TC9150:

Vi mach TC9149 va TC9150 ciing dugc ché tao bdi cong nghé CMOS. Trong do,
TC9149 c¢6 dang vO nhua v6i 16 chan ki€u cdm thang hai hang; TC9150 ¢6 dang vO
nhUa vGi 24 chan ki€u cadm thang hai hang. SO d6 chan cla TC9149 va TC9150 dugc
trinh bay trén hinh 7.2.

Chan GND la chan mass dugc n0i v&i cUc 4m cla nguln dién.

Chan Ry 12 dau vao tin hiéu thu.

Chan Code2 ( C2) va Code3 ( C3 ) d€ tao ra cic t0 hgp ma hé thOng gilta phan thu
va phan phat. Ma s6 cla hai chan nay phai giOng t6 hop ma hé thOng cUa phan phit thi
m&i thu dugc tin hiéu.

Chan OSC dung d€ ndi v4i tu dién va dién trd bén ngoai tao ra dao ddng cho mach.

Gido trinh dién tU cong nghi€p nang cao
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TC9149 TC9150
w w

I Ves Voo [T61 I Ve Voo [25]
2] Ryw OSC 157 2] Rynw OSC 23]
3] HP1 Code2[14] 3] HP1 Codel[2Z7]
4 HP2 Code3[13] 4] HP2 Code2[21]
51 HP3 SP1 [127] 51 HP3 SP1 [20]
6 | HP4 SP2 [1T17] 6 | HP4 SP2 [19]
7] HP5 SP3 [107] 7] HP5 SP3 [187]
8] SP5 SP4 [ 9] 8 ] HP6 SP4 177
9] CP2 SP5 [167]

[10] CP1 SP6 [15]

N . . 111 SP10 SP7 [147]
TR x| e e

Céc chan HP1 — HP5 ( TC9149 ) hodc HP1 — HP6 ( TC9150 ) 1a dau ra tin hi€u lién
tUc. Chi can thu dugc tin hiéu tuong Ung vGi dau ra nao thi dau ra dé s€ ludn duy tri &
mUc logic 1.

Céc chan SP1 — SP5 ( TC9149 ) hodc SP1 — SP10 ( TC9150 ) 14 dau ra tin hiéu
khong lién tuc. Chi can thu dugc tin hi€u tuong Ung v&i dau ra nao thi ddu ra d6 sé
duy tri & mUc logic 1 trong khodng thOi gian 12 107ms.

Chan CP1 va CP2 ( TC9150 ) 1a dau ra tin hi€u chu ky, m0i 18n thu dugc tin hiéu
tuong Ung thi dau ra nay s€ 13t trang thdi.

Chan Vpp 12 chan cdp ngudn duong dugc ndi véi cuc duong clia ngudn cung cap
c6 dién 4p 4,5V dén 5,5V.

3 - T6 hop mi hé théng:

Khi st dung cdp thu phat thi ta phdi cai dat t0 hgp ma hé thOng & phan phat va
phan thu gibng nhau thi mach m&i lam viéc . Sau ddy i cich tao ra cic tG hgp ma hé
thOng.

a.  T&hop mi hé thong gilta TC9148 va TC9149:

DGi v8i TC9149 khdng c¢6 chan C1 nén

chan C1 cUa TC9148 mdc nhién dat & mlc Bang ma hé thong
logic 1. Qua bang ma hé thOng ta thdy TC9148 TC9149
rang t6 hop cla cic chan C2 va C3 cla hai Cl |2 | C | C | a3

IC phdi giOng nhau, d6 12 ma hé thong.
Trong céc t6 hgp ma hé thdng khong c6 tG
hgp C2 = C3 = 0. Mudn tao cic mUc logic
tai cac chan Code ta xem thi du hinh 7.3.

—

1 0 1 0
0 1 0 1
1 1 1 1

Gido trinh dieén tU cong nghi€p nang cao
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TC9148

Mad hea thodng phaar
Cl=C2=1;C3=0

Hinh 7.3: Thi dui moat-
hoip mad hea thodng
TC9148 vag TC9149

Mao hea thoang phai

Code2 Code3 C2=1:C3=0

(C2) (C3)

TC9149

b. T6 hop mi hé thdng gilta TC9148 va TC9I150:

DPGi v8i TC9149 khong c¢6 chan C3 nén Bang ma hé théng

chan C3 cla TC9148 mac nhién dat & mUc

2 A L x ~ TC9148 TC9150
logic 1. Qua bang ma he thOng ta thay
N o .o N X i Cl | C2 | C3 | Cl | C2
rang tO hgp cua cic chan C1 va C2 cua hai
2. x s e LA A 0 1 1 0 1
IC phai giOng nhau, d6 1a ma he thOng.
L C % A R . 1 0 1 1 0
Trong céc tO hOp ma he thOng khong c¢6 tO 1 1 1 1 1
hgp C1 = C2 = 0. Mu0n tao cic mUc logic
tai cac chan Code ta xem thi du hinh 7.4.
TC9148 Mad hea thodng phaal

C2=C3=1;Cl1=0

Hinh 7.4: Thi dui moat
hoip mad hea thodnc
TC9148 vag TC9150

Mad hea thodng phai

Codel Code2 C2=1:C1=0

(Cl) (C2)

TCI150

Gido trinh dién tU cong nghi€p nang cao
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Al101
C1815
R | »
§1OK A
R
10 ,_
o = w m o~ — o
}_
L 2 2 g [ S -
'é F O
4 TC9148

K1 - K6 KEY MATRIX

Maich phaut tin hiedu hoang ngoaii dugng
TC9148

Bang d6i Ung quan hé phim / ma gi(ta phan thu va phan phat

SO phim bén Ma dit 1iéu Dang xung ra | Ngdra
phat H | S1 S2 [ KI | K2 | K3 [ K4 | K5 [ K6
1 1 0 0 1 0 0 0 0 0 Lién tuc HP1
2 1 0 0 0 1 0 0 0 0 Lién tuc HP2
3 1 0 0 0 0 1 0 0 0 Lién tuc HP3
4 1 0 0 0 0 0 1 0 0 Lién tuc HP4
5 1 0 0 0 0 0 0 1 0 Lién tuc HP5
6 1 0 0 0 0 0 0 0 1 Lién tuc HP6
7 0 1 0 1 0 0 0 0 0 Mai don SP1
8 0 1 0 0 1 0 0 0 0 Ma don SP2
9 0 1 0 0 0 1 0 0 0 Ma don SP3
10 0 1 0 0 0 0 1 0 0 Mai don SP4
11 0 1 0 0 0 0 0 1 0 Mai don SP5
12 0 1 0 0 0 0 0 0 1 Ma don SP6
13 0 0 1 1 0 0 0 0 0 Ma don SP7
14 0 0 1 0 1 0 0 0 0 Mai don SP8
15 0 0 1 0 0 1 0 0 0 Ma don SP9
16 0 0 1 0 0 0 1 0 0 Ma don SP10
17 0 0 1 0 0 0 0 1 0 Tuan hoan CP1
18 0 0 1 0 0 0 0 0 1 Tudn hoan CP2

Gido trinh dieén tU cong nghi€p nang cao
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—
TC9149
] = = — R4
c3 c4 v 10K
333 47MF 104 47MF RX 0sC
N C6 102
NO NC HP1 CODE2
| HP2 CODE3 4; l
_ 5V us HP3 SPL1c7102  c8102
TAUI - HP4 SP2
HP5 SP3
1 sps SP4
CD4013
S,
Q°D
CP —®
. N = - C10
Maich thu hoang ngo Cc, | L 22
dugng TC9149
[
R7 =
C9 1MF 3K3
+5V
220KZ G
15 8 4 2
3 14 4
220K 555 4017 7
AN 6 10
G 21 5 8 13 15
. 1N4148 ! I . ——
1UF = rI =103 i 103 =~ =
l ON / OFF ;L | 1 L
Maich thu hoang ngoaii fiieau khiedn toac foa quait 4reg togeng 220VAC
BAI 8§

BO NHO ~-MEMORY
I - PHAN LOAI BO NHO:
1 -B0 nhd RAM ( Random Access Memory ):

Gido trinh dién tU cong nghi€p nang cao
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B nhG RAM con dugc goi 1a bd nhd truy xudt ngdu nhién. Pdc di€m chinh cla
RAM la d{r liéu dugc ghi vao va doc ra trong qua trinh s dung, khi khong con ngudn
cung cap thi d{t liéu trong RAM ciing bi mat di . RAM thudng dugc Ung dung d€ chilra
d(r liéu tam thOi trong cdc may tinh. RAM c6 hai loai:

RAM tinh ( Static RAM — SRAM ): ¢6 cdu tao la cic flip — flop , mbi flip — flop ¢6
th€ nhé dudgc 1 bit nén dung Iugng clla RAM bao nhiéu bit thi c¢6 bay nhiéu flip — flop
do d6, SRAM thudng c6 dung 1ugng nho.

RAM dOng ( Dynamic RAM — DRAM ): c6 cdu tao la cac MOSFET, ngudi ta 10i
dung dién dung ky sinh gilta cUc G va cédc cuUc con l1ai clla MOSFET d€ ch(ra d{ liéu,
tu dugc nap dién tuong Ung v&i mUc logic 1, tu khong dugc nap di€n tuong Ung véi
mUc 0. Sau khi dugc nap dién thi cic tu di€n sé& xa di€én dan nén d{r 1iéu sé bi mat di
do d6 d€ ditliéu khong bi mat di thi phdi nap bd sung goi 1a 1am tuoi RAM ( Refresh ).

2 - BO nhé ROM ( Read Only Memory ):

B® nhd ROM con dudgc goi 1a b0 nhG chi doc. Pac di€m chinh clia ROM 1a d{t liéu
dugc ghi vao bang thi€t bj chuyén diung va trong qud trinh st dung chi c6 thé doc céc
dir liéu da ghi san ch(r khdng stra chita dugc d{f liéu, khi khong con ngubn cung cép thi
dir liéu trong ROM khong bi mat di . ROM thudng dudgc Ung dung d€ ch(ra dit liéu l1a
chuong trinh di€u khi€n trong cdc mdy tinh, ROM con dugc Ung dung dé€ thi€t k& cic
mach t6 hgp. ROM c6 bon loai:

ROM : 1a loai bd nh@ c¢6 chudng trinh dugc nap san bdi nha sdn xudt, khong thay
d6i duoc .

PROM ( Programable ROM — ROM lap trinh dugc ): 1a loai bd nhd ROM chua c6
chuong trinh, ngudi st dung c6 th€ nap chudng trinh, nhung sau khi da nap chuong
trinh thi khong thay d6i dugc .

EPROM ( Erasable PROM — PROM x6a dudc ):1a loai bd nhd c6 thé xo4 chuong
trinh da nap béng tia cUc tim va c6 thé nap lai dir liéu nhiéu 1an.

EEPROM ( Electrically EPROM — EPROM x6a bang dién ): con g0 1a ROM dién Ia
loai b0 nhG c6 thé xod chuong trinh di nap bang dién va c6 thé nap 1ai dit 1iéu nhiéu
1an.

II - GIOI THIEU HO RAM 61XXX :

Pay 1a loai RAM tinh, 2 s6 dau ( 61 ) d€ chi ho RAM , IC c¢6 s0 daula61; 62 ;65
déu c6 so dd chan va tinh ndng nhU nhau, thi du: 6164 ; 6264 va 6564 c6 sO do6 chan,
dung 1ugng va cic tinh ning khdc nhu nhau. Cic ch(t s6 dUing sau d€ chi dung lugng
cla RAM thi du:

6116 c6 dung lugng 2048 x 8 — bit ( 2Kbyte );

6264 c6 dung lugng 8192 x 8 — bit ( 8 Kbyte ).

Nhin chung, h0 RAM nay c6 mOt sO dac diém chinh nhu: v nhua c6 ki€u chan
cam hai hang, dién 4p ngubn cung cdp 5V.

Dudi day ta xét sO dd chan cla RAM HM6164 ( hinh 7.1 ) 1am thi du.

Bang su that w

w sl cs2 | ¢ Dn Mode NC +5V

X H X X Hi-Z Not selected ( power down ) Al2 - «— w

X X L X Hi-Z Not selected ( power down ) A7 — -« CS2

H L H H Hi-Z Out put disable A6 > -— A8

H L H L Data out Read

L L H X Data in Write AS - « A9
A4 61— - «— All
A3 [T]— 2 «—[22] G
A2 —| B |<[zm Al0
Al [o]—| ©  |<«[= csi

Gido trinh dién tU cong nghi€p nang cao A0 I/ — <« [l DY
DO R R D6
D1 > > D5
D2 > > D4
GND R D3
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HM6264 c6 dung 1Uong 8192 x 8 — bit ( 8192 ©
nh&, mbi 6 nhd c6 8 bit ). Chifc ning cic chan:

W - Write (V[TE -Write Enable ) : cho phép ghi dt
liéu vio RAM ( tic ddng mUc thap ).

CS — Chip Select : chOn chip.

G ( OE - Output Enable ): cho phép xudt dir liéu (
tac ddng mUc thap ).

AO — A12 ( Address ): cic chan dia chi .

DO — D7 ( Data ): céc chan d(r liéu.

Ciach nap dir liéu vao RAM:

Cung cap mUc logic cho cdc chan nhU sau: ¢s1 =0 ; CS2 = 1. Chon 6 nh& sé ch(ra
d{r liéu bang cich dat cic chan dia chi (A0 — A12 ) & mUc logic phit hgp ; 4p d(r liéu ( 8
bit ) muén nap vao cic chin Data ( DO — D7 ) tuong Ung sau d6 dua chan W xu6ng
mUc thap thi d{f liéu sé dugc ghi vao 6 nh& da chon.

Cich doc dif liéu tir RAM:

Cung cap mUc logic cho cdc chan nhu sau: ¢s1 =0 ; CS2 = 1; w= 1. Chon & nhG
ch(ra d{r liéu can doc bang cich dat cac chan dia chi (A0 — A12) & mUc logic phit hgp ;
dua chan (G xufng mUc th&p thi dr liéu cdn doc s& xudt hién tai céc chan Data ( DO —
D7).

III - GIOI THIEU HO EPROM 27XXX:

Ciing tuong tU nhu ho RAM 61XXX, sO 27 1a d€ chi ho EPROM con 3 chit s6
dUmg sau d€ chi dung Iugng bO nhd.

Sau day ta xét EPROM 2764 ( hinh 8.2 ) lam thi du.

ChUc niing cdc chan:

VCP ( Program Voltage ) : chin nay d€ cdp dién 4p 1ap trinh cho EPROM. Khi doc
d(r liéu tir EPROM thi chan nay dugc cap dién dp 5V; khi nap d{ liéu vio EPROM thi
chan nay dugc ban mét xung c6 dién 4p 21 V.

CE (Chip Enable ) : cho phép chip hoat ddng ( tic ddng mUrc thap ).

PGM ( Program Mode ) :cho phép nap dit liéu vao EPROM ( tic ddng mUc thap.

A0 — A12 ( Address ): c4c chan dia chi . DO — D7 ( Data ): cdc chan d(t liéu.

G ( Enable ):cho phép xuat d(t liéu.

> A A4
- Bang su that VCP (+21V[T] (28] +5V
T e T w a = g I Al =
ata ou rea
H | X X +5V HiZ stanby AT 3]—> [26] NC
L X L +21V data in program A6 [1]— <[] A8
L L H +21V data out program verify A5 [5]—> <« [ZF@ A9
H X X +21V Hi-Z program inhibit A [5]—> <« [ All
A3 [T|— N[ 221 G
L=-O,1V...+O,8V H=+2V+6V A2 ] g <« [21] A10
Al [=]— « [ cE
Cich nap dir li€u vao EPROM: A0 [10]— © [19] D7
DO [1I] e <« [18] D6
D1 [1Z] & <« [17] D5
Giao trinh dién tU cong nghi€p nang cao il i Did e
GND 7] <« [15] D3
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Mudn nap d{t liéu vio EPROM, trudc
tién ta phdi xod d{r liéu cii trong EPROM
bang céch chi€u tia cuc tim vao clfa sO trén
lung IC trong thGi gian tU 2 phiit dén 10 phiit
tiy theo chat lugng cla IC .

Cung cap mUc logic cho cdc chan nhu sau: CE =0 ; PGM = 0. Chon 6 nh§ sé
ch(a d{r liéu bang c4ch dat céc chan dia chi (A0 — A12 ) & mUc logic phi hop ; 4p di
li€u ( 8 bit ) muOn nap vao cic chan Data ( DO — D7 ) tuong Ung sau d6 ban mot xung
duong ( c6 dién 4p tUr 12,5V dén 25Vtuy theo hing sdn xudt ) vao chan VCP ( d0 rOng
xung tU 150 d€n 450ns tuy theo hing san xudt ) thi d{f li€u sé dugc ghi vao 6 nhé da
chon.

Ciach doc dir liéu tr EPROM:

Cung cap mUc logic cho céc chan nhU sau: CE =0; PGM = 1; VCP = 5V. Chon 6
nh& chira d{f liéu can doc bang cich dat cdc chan dia chi (A0 — A12) & mUc logic phil
hgp sau d6 dua chan G xuOng mUc thap thi d{f li€u can doc s& xudt hién tai cdc chin
Data ( DO - D7).

BAI 9
MACH CHUYEN POI SO - TUONG TU

VA CHUYEN POI TUONG TU - SO
( DIGITAL to ANALOG ANALOG to DIGITAL convert )

I- BO KHUECH PAI THUAT TOAN ( Operational Amplifier - OPAMP):

1 - BO khuéch dai thudt téan Iy tudng :

B0 khuéch dai thudt todn 1a mOt bd khuéch dai di€én 4p DC c6 hé sO khuéch dai
rat 16n dugc st dung rOng rdi trong kY thudt dién t(r d€ tao ra cic mach khuéch dai ,
mach dao dbng tao ra cidc dang séng, mach thuc hién cic phép toan v.v...Khuéch dai
thudt todn dugc ché tao theo cong nghé vi mach tich hgp dat trong vO béng kim loai
hodc plastic.

Ky hiéu ( hinh 9.1 ): wec

+IN : Ngd vao thuan (khdng ddo). N ouT 4y ouT
-IN : Ngd vao ddo. HN HN :I>—Q
+Vec : Cap ngudn duong .

-Vee : Cap nguOn am. -vce

OUT : Ngo ra. Hinh 9.1: Kyl hiedu OPAMP

Thong thuOng , OPAMP dudgc cap ngubn ddi xng Vec= 6V 15V.
Doi khi, OPAMP dugc cdp ngudbn don:  —Vee=0V; +Vee=12  30V.
Tinh chat cila OP — AMP Iy tudng :

Hé s6 khuéch dai vong h3: Avo ( Thuc t€ Avo > 10 000 )

Gido trinh dieén tU cong nghi€p nang cao
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TrG khang ngd vao: Ry ( loai OPAMP ché tao béng BIJT c6 Rn> 1M
loai OPAMP ché tao bang FET ¢6 Ry > 1000M )
Trd khiang ngd ra Royr 0 (thuOng Rour< 1 ).
DA&i thong vo cung 16n ( f= ).
Hé s6 nhiéu bang khong (S/N= ).
TU cdc tinh chat trén ta suy ra ciac hé qua sau:
Do hé s6 khuéch dai 16n v6 cung nén V,,* = Vi, hay Vi,* - Vi, = 0 tlc 1a dién thé
trén hai ngd vao bang nhau hay hi€u dién thé€ gilta hai ngé vao bang 0.
Do dién tr@ ngd vao v cing 16n nén I,* = I;; = 0 tc 12 & ngd vao khong tiéu hao
dong dién tin hiéu ( thuc t€ Iy tU vai chuc nA dén hang trim nA ).
Pdc tuyén truyén dat:
Trong hinh 9.2 12 ddc tinh truyén dat cla OPAMP vdi:
Ay, 12 hé sO khuéch dai vong hG.
Ay 12 hé s6 khuéch dai vong kin.
Theo ddc tinh khuéch dai vong hd ta thay c6 3 viing lam viéc:
Viing khuéch dai : Vo= Avo. Vin
VGi Vin=V,' -V, nam trong khodng Vs
Vung bao hoa duong : Vo=+Vce, Vin> Vs
Vung bao hoa am:

. Vout
Vo=-Vcc, Vin<-Vs
< . ~ > eeA . +Vcc
Vs la cdc mUc nguOng cUa di€n ap vao, giOi AVO .
han pham vi ma quan hé Vo vd  Vin con 1a tuy€n ~ —Y3 1 -VYs ARERYZ +Vs\?/m
tinh. Cdc OPAMP thudng c6 Vs khodng tir vai Y Avf
-VCC

chuc den vai trdm V. Hinh 9.2: Naéc tuyean truys

2 — Khdo sat OPAMP 741:
SO db chan:

OFFSET
ML

HN

[1= {1~ 1~ []-

Daing TO Daing DIP
TOPView TOPView

Hinh 121: 50 fog chaan cuta OPAMP 741

—
G130 tiiiiis vivis v vonig npiep seins vav
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OPAMP 741 thuOng dugc sdn xudt
dudi hai dang : hinh tron hodc hinh ch(r
nhat det ( hinh 9.3 ). Tuy theo hang san
xudt ma OPAMP 741 c6 céc tén khic nhau:

CA 741, AD 741, A 741, LM 741, UA
741...

ChUc ning cdc chan:

Chan 1 va 5 : OFFSET NULL - Bu diém 0.
Theo 1y thuyét , n€u V,* = Vi, thi Vo = 0,
nhung thuc t€ thi V., 0 nén ngUdi ta ding
chan 1 va chan 5 d€ di€u chinh cho V,, = 0 theo
s0 d6 hinh 122.

Chan 2 : Ngd vao ddo.

Chan 3 : Ngo vao khong ddo.

Chan 4 : Chan ngudn cap dién am.

Chéan 6: Ngo ra.

Chan 7: Chan nguOn cap dién duong .

2
\ 6 Vour

+ = |4
1| VR
] v

Hinh 9.3: Nieau chaenh fiedn
OPAMP 741

Chan 8: NC — No connect : chian b tr&ng ( khong ndi bén trong OPAMP ).

3 - Mét s mach Ung dung ciia OPAMP:

Khuéch dai dado ( ddo pha ) ( hinh 9.4):
Dién 4p ra: R2

out E VIN

Hé s6 khuéch dai :

Khuéch dai khéng ddo (hinh 9.5 ):
Dién 4p ra:

R2

S S

+ Vour
1

Hinh 9.4: Maich khueach r

N

R2 R2
Vour Vi E) R1
He sO khuéch dai : - ‘ ve + Vour
A, 122 L% I
R1 Hinh 9.5: Maich khueach Aaii khe
Mach c¢Ong ddo ( hinh 9.6 ):
Dién 4p ra:
R11 R2
R2 R2 R2 Vine “RY%
Vour (R11V1N1 R12 N2 R13Vuv3) V o oW - -
Giao trinh dién tU cong nghi€p nang cao > R13 + Vour

7 H‘|nh79.6: Maich coéné Ae
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Néu chon R11 =R12 =R13 =R thi:

R2
VOUT E(VINI V1N2 VIN3)

Néu ChQn R11=R12=R13 =R1 thi: VOUT =- ( VINI + VIN2 + V1N3)
Mach c¢Ong khong ddo ('hinh 9.7 ):
Dién 4p ra:

J R1 R2
R2 RI12 RI11 -
1% 1 —x 1%
our ¢ Rl) (Rll R12 ™ RI1 RI2 ) v R11 v
IN1 ouT
¢ VIN2 i
Né&uR11=R12 =R1 = R2 thi: s R12

\" =V +V
out N 2 Hinh 9.7 : Maich coang khoanc
BO so sdnh Iy tuOng (hinh 9.8 ):
Khi V]N > 0 thi VOUT = +VCC
Khl VIN < O thi VOUT = 'VCC

B | t
L —  ° Vour &
v + VOUT +Vcc ‘
7 Vin "
i 'Vcc i 'Vcc

Hinh 9.8: Maich so saunh lyu to6dng

Mach di€u khi€n nhiét dd, anh sang ding OPAMP:

o Hinh 9.9: Maich fieau
L% R2 khiedn nhiest Ro3, aun!
VR 10K | 4y R4

50K ;_741 L/ €185 NC o NO
®
T v It L,
[;] 10K 1RZLV 220V
1N400

Mach nay Ung nguyén ly mach so sdnh ding OPAMP. N€u R1 1a quang trd thi ta c6
mach di€u khién 4nh sang, n€u R1 1a nhiét tr thi ta c6 mach di€u khi€n nhiét do.

Gido trinh dién tU cong nghi€p nang cao
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Mach di€u khi€n On 4p servo

Q1 Q2 Q3 Q4
AC IN o—» . C1815 C2383 (2383C1815
- 781271 s o
220V OUTo— ¢ L 10K

COM R2 10k W\
c1 L+ a [
470 MFI VR1 10K Ss1
SS2 Q5 Q6 = Q7 Q8
VR2¢1°K . A1015A1013 A1013A1015
0—/\/\/\,3_ o +
VR3 10K
J + RL 12V
0—/\/\/\,1_ o -
VR4 10K | N Q10
v IR C2383
me 5S4 L =
Cl 470 MF
II - MACH CHUYEN POI SO - TUONG TU:
( Digital to Analog Converter — DAC )
1 - So dod khéi:
Trén hinh 9.10 trinh bay so d0 khdi mach DAC.
X A Niedn aup téoéng
Mad nho ph%aij: DAC
Vago o Va

Hinh 9.10: S6 noa khoai maich DAC

Mach DAC d€ chuyén d6i tin hi€u sO thanh tin hi€u tuong tu , mach cé nhi€u dau
vao cho cdc cUa tin hiéu sO; c6 mOt dau ra la di€n 4p tuong tU. SO dau vao cang nhi€u
thi chat lugng chuy&n d6i DAC cang cao.

Khi ta dua vao dau vao cla DAC m6t tG hgp ma nhi phan thi 3 dau ra s€ c6 mOt
dién 4p tuong Ung, khi gid tri ma nhi phan dau vao thay dGi thi dién 4p ngd ra ciing thay
doi.

Thi du:

MOt mach DAC c6 4 ngd vao thi tG hgp ma nhi phan & dau vao sé€ c6 4 bit, nhu vay
3 ngd vao sé thay dGi trong 16 gia tri tU 0000 dén 1111. Tuong Ung vGi 16 gid tri nhi
phan Mi G ddu ra sé c6 16 gid tri dién dp thi du nhu trong bang 9.1.

1EF :

| H H ! )
t
. . .. . _ Bang9.1:Quan hé gi(ta t6 hgp ma nhij
Hinh 9.11a: Daing niean aup thA O ~ >
cau DAC phan ngd vao va di€n ap ngo ra cua DAC

| T6hgpminhi | Piéndpd |

Hinh 9.11b: Tin hieau to6ng tc¢
_ .. ho6dic sau boa loic dadi
( A66eang bao cula tin hiedu sa



60
Trung TAm Day Nghé Quan 5

phan & ngd vao ngd ra
0000 7V
0001 6V
0010 5V
0011 4V
0100 3V
0101 2V
0110 1V
0111 ov
1000 -1V
1001 -2V
1010 -3V
1011 -4V
1100 -5V
1101 -6V
1110 -7V
1111 -8V

Néu ta thay d6i lién tUc cic t6 hgp ma nhi phan & dau vao thi dién 4p & dau ra ciing
thay d0i lién tuc, n€u ta dua tin hi€u & ngd ra qua mOt bd 10c dai thi sé thu dugc tin
hi€u tuong ty nhu trong hinh 9.11.

2 — Mach chuyén d8i DAC véi cac dién tré cé tri s6 khac nhau:

Trong hinh 9.12 14 s@ d6 nguyén 1y cla mach chuyén d6i DAC véi cic dién tr@ c6
tri sO khac nhau.

R.= R
dAVAY
>—o—o
—; Va
T 1
vel + 0oL * Ra=8R l
Nguyén ly: — Hinh 9.12 : S6 Aoa maich DAC voui cauc

Xem mia nhi phan 4 bit 12 b3 ; b2 ; HiEdA bOOMdralOnhadt OPAMP mac ki€u
khuéch dai ddo, 4 dién trG c6 tri sO ti 1& nghich vGi trong s6 cla 4 bit 1a :

R1 =R tuong Ung v&i bitb3.  R2 =2R tuong Ung vEi bit b2.

R3 = 4R tuong Ung v&ibitbl. R4 = 8R tuong Ung vEi bit bO.

4 cong tac dién t& ki€m sodt moOi bit twdng Ung, néu bit = 1 thi cong tac & vi tri 1
n0Oi dén dién th€ chudn Vr ; n€u bit =0 thi cong tac & vi tri 0 nOi d€n mass.

Gia st ma nhi phan vao 1a 1000 tUc 12 b3 = 1; b2 = bl = b0 = 0, & ngd vao cla bO
khuéch dai ddo chi c¢6 dién tré R1 dugc nbi vGi dién thé chudn Vr nén c6 dong dién
11 ﬁ & conl2=13=14=0.

Rl R

Theo cong thic tinh dién 4p ngd ra clia bO khuéch dai ddo ta cé:

Gido trinh dién tU cong nghi€p nang cao
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Va E( Vr) ﬁVr
R1 R

Theo mach nguyén 1y thi Rf =R nén Va Vr 8%

Khi mai nhi phan vao 1a 0100 tUc 1a b2 = 1; b3 = bl = b0 = 0, o} ngd vao cla b0
khuéch dai ddo chi c6 dién tré R2 dugc nbi vGi dién thé chudn Vr nén c6 dong dién

ﬁ ﬁ conll =13=14=0.
2R

R2
Theo cdng thic tinh dién 4p ngd ra clia bO khuéch dai ddo ta cé:
By By, Vv
2R 2 8
Khi ma nhi phan vao 1a 0010 tu'c labl =1; b3 =b2 = b0 = 0, & ngd vao cla bO
khuéch dai ddo chi c6 dién trd R3 dugc nbi vGi di€n thé chudn Vr nén c6 dong dién

Va

13 ﬁ ﬁ conll=12=14=0.
R3 4R
Theo cdng thic tinh dién 4p ngd ra clia bO khuéch dai ddo ta cé:
Va ﬁ( Vr) ﬁVr 2&
R3 4R 8

Khi ma nhi phan vao 1a 0001 tlc 1a b0 = 1; b3 = b2 = bl = 0, & ngd vao cla bO
khuéch dai ddo chi c6 dién tré R4 dugc nbi vGi di€n thé chudn Vr nén c6 dong dién

ﬁ ﬁ conll =12=13=0.
R4 8R ]
Theo cdng thUc tinh dién 4p ngd ra cla bO khuéch dai ddo ta co:
Va ﬁ( Vr) &Vr E
R4 8R 8

Qua 4 truGng hgp trén ta thdy rang néu gilt c6 dinh dién thé chudn thi khi t6 hgp
mi nhi phan 3 dau vao ting thi hé sO cUa di€n dp dau ra ting theo ti 1€, tUr d6 ta rit ra
cho tat cd 16 trang thai cUa tG hgp ma nhi phan ddu vao. N€u ta thay d0i lién tuc gid tri
cUa t0 hgp ma nhi phan d dau vao thi ddaurataco dién thé tuong tu.

111 - MACH CHUYEN DOI TUONG TU - SO

( Analog to Digital Converter — ADC )

1 - So do khoi:

Tin hiedu
n ——o0 .
toong to] vagq ADC [— } MaoAnh
Va X phaan 1

Mach ADC diing d€ chuy€n dGi tin hi€u tudng tu thanh tin hi€u s6, mach c6 mOt
ngd vao tin hi€u tuong tU va nhi€u ngd ra la cdc bit cUa tin hi€u s0. SO bit ra cUa tin
hiéu s0 cang nhi€u thi chat lugng chuyén ddi cang cao.

DE bién tin hi€u hinh Sin ( tin hi€u tuong ty ) thanh tin hi€u s, ngudi ta quy dinh:
tai cdc thoi di€m cdch déu nhau thuc hién do gia tri dién 4p cQa tin hiu hinh Sin, mOi
1an do gié tri dién 4p goi 12 18y mau cUa tin hi€u hinh Sin ( hinh 9.13 ). M&i mau sé
dugc chuy&n d6i thanh mOt t6 hgp ma nhi phan ( tin hi€u sO ) m&i quan hé gilta dién
4p mau va t6 hgp ma nhi phan & dau ra dugc thi du trong bang 9.2. Ly cang nhi€u

Gido trinh dieén tU cong nghi€p nang cao
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mau trong mOt chu kY hinh Sin thi khi tdi tao 1ai bang mac DAC s& c6 tin hiéu tuong

tU cang gidng vai tin hiéu goc .

Bang 9.2: Thi du v€ quan hé t6 hop ma nhi phan ra v3i dién thé tuong tU vao

Pién thé tuong tU vao (Va) | Khodng dién thé tuong tu | TGO hgp mi nhi
Ung v&i ma nhi phén ra phan ra
ov -0.5vV 0.5V 000
v 0.5V 15V 001
2V 1.5V 2.5V 010
3V 25V 3.5V 011
4v 35V 45V 100
oV 4.5V 5.5V 1ol
6V ' ' 110
7V 55V 6.5V 111
6.5V 7.5V

Qua bang trén ta thdy Ung véi
mot t6 hop ma nhj phén ra thiv ,
khong nhat thi€t dién thé Va vao
phai 12 m6t sO ¢ dinh ma né nam
trong mOt khodng nao dé. Thi du:
d€ c6 mi nhi phan ra 1a 000 thi
khong nhat thi€t Va phai bang OV
ma né c6 thé€ thay dGi trong

khodng tUr—0.5V dén 0.5v.

VGi ADC c6 khodng bié€n
thién cang nhO thi chat lugng
chuyén ddi cang cao.

C6 hai loai mach ADC:

Loai don cuc:dién thé
tuong tU vao Va chi c6 cdc tri sO
duong (tUr OV tr&1én )

VA

LV

Hinh 9.13a: Lady maau tin hiedau hinh S

LA

Hinh 9.13b: Tin hieau todng toi thu A6C

\ 4

. A ’ sau khi fi6dic taui taio baeng maich D/
Loai luGng cuc: di€n thé turong tu vao Va ¢ thé ¢6 ca tri sO am va tri s duong.

Loai luGng cuc phUc tap hon , ta chi xét loai don cuc.
2 — Mach chuyén ddi ADC diing dién thé quy chiéu ndc thang lén:

Gido trinh dién tU cong nghi€p nang cao
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+Vcc

o
>
@)

Mao nh¢
phaanr

Mad nho phagn

Resed

Sl

Maich ﬁeén?k—Glﬂﬂ_ﬂ_rL
Ck

Start

P
. J &—O

R
Hinh 9.14: Maich chuyean fioai ADCi

+Vcc

Trong hinh 9.14 12 sO d0 nguyén ly cla mach ADC ding dién th€ quy chi€u nac

thang Ién.
Mach dién gdm c6:

Mach so sianh ding OPAMP nhan di€n thé tuong tuU vao ngd vao ddo (Va

0Vv).

Mach DAC c6 dién thé tuong tu ra dugc dua dén ngd vao khong ddo clla mach

so sanh.

Mach d€m nhi phan c6 s6 bit bang sO bit clla ma nhi phan ra.

Ngoai ra con ¢6 mOt RS —
FF; m6t cOng AND va mach
tao xung déng hd ( Ck ).

Nguyén ly hoat dOng:

Khi c¢6 1énh bat ddu ( nhan nit
Start ) mach d€m duoc xo4d (Reset)
nén & ngd ra DAC c6 di€n thé Vp,c
=0V.

Mach so sanh c6 dién thé & ngd
vao ddo © 16n hon dién thé & ngd
vao khong ddo @ nén dién thé ngd
ra clUa mach so sanh 1a Vc = OV
(mUc logic 0). RS — FF ¢6 chan R=1
( do tdc dOng cUa niit Start ), chan S
= 0 nén é Iva Q O, 06ng AND
md& cho xung Ck vao mach dém va
mach dém hoat dOng theo phudng
thUc d€m 1én.

Sta rT

1

i

~+v

ey

~+V

1

+Vv

Hinh 9.15: Gialn noa X

Khi s6 d€m & dau ra bd dém ting thi dién th€ & dau ra cUa mach DAC ciing ting
1én tUng nac theo s6 dém, d€n mOt lic nao d6 khi Vpac ting vUa vuot dién thé tuong

Gido trinh dieén tU cong nghi€p nang cao
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tU vao Va thi mach so sanh doi trang thai 1am cho dién th& ngd ra Ve = Ve (logic 1),
lic nay RS- FFc6 S=1vaR =0nén é = 0 1am cho cOng AND déng lai khdng cho
xung Ck vao mach dém n{ra. SO nhi phan dém dugc clla mach dém tai thoi di€m dé
chinh 12 ma nhj phan tuong Ung v&i dién thé tuong tu vao Va. Di€n thé tudng ty vao
cang 16n thi sO xung Ck vao b d€m phdi cang nhi€u mdi khi€n cho mach so sinh
chuyén trang thdi , nguoc 1ai khi dién thé tuong tu vao cang nho thi s6 xung Ck cang
it, nhU vy tri s& cla ma nhi phan ra ti 1& v3i dién thé tuong tU Va & ngd vio.

Ngo ra Q@ ( EOC — End Of Convert ) cUa RS — FF dugc dung d€ chi bdo rang su
chuyén dGi da két thiic.

3 - Gi6i thiéu vi mach ADC ICL7106/ICL7107:
ICL7106 va ICL7107 1a nhitng vi mach dugc ché tao d€ 1am mach do dién dp hién

T o o a L N ~ o .
thl sO vOi kha nédng hién th| 35 digit ( ba sO ru01 ). ICL7106 dugc che tao dé giao ti€p

vGi man hién thij tinh th€ 18dng (LCD ) con ICL7107 dudgc ché tao d€ giao ti€p vGi LED
7 doan ( loai Anod chung ).

Bén trong mOi vi mach déu cé cidc mach: chuyén ddi tuong ty sang s6 ( ADC );
mach gidi ma BCD ra 7 doan; mach 14i hi€n thi ; mach tao xung Clock va mach tao
dién th& chudn. Trong hinh 9.16 va hinh 9.17 13 sO d0 chan va cdc linh kién n0i bén
ngoai cla ICL7106 va ICL7107 d€ tao thanh mach do dién 4dp hién thi s0.

Hinh 9.16: Mach do dién 4p hién thi s6 dung ICL7106

Tri sO linh kién:
Cl1=0.1 F;C2=047 F;C3=0.22 F;C4=100PF;C5=0.01 F;

R1=24K ;R2=47K ;R3=100K ;R4=1K TRIMPOT;RS5=1M
Hinh 9.17: Mach do dién 4p hién thi s6 diing ICL7107

Gido trinh dién tU cong nghi€p nang cao
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+ -
T+5V OINO 0-5V
g EER = 2
o o 9. C3 of DISPLAY
o o
O
C5
g C‘g W & f
PHIEEEEEPELLEL:
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Tri sO linh kién:

Cl1=0.1 F;C2=047 F;C3=0.22 F;C4=100PF;C5=0.01 F;

R1=24K ;R2=47K ;R3=100K ;R4=1K TRIMPOT;R5=1M ;

R6 =150

Churc ning cac chan IC :

Chéan 1 ( V+) : 1a chan ca@p nguOng duong . POi vGi ICL7106 chan nay dugc cap +
9V; P8i vGi ICL7107 chan nay dugc cdp + 5V.

Chan 26 ( V- ): 12 chan c@p nguOn am . PGi v&i ICL7106 chan nay dugc noi véi
Mass ( cuc am cUa nguOn 9V ); Poi v&i ICL7107 chan nay dugc cap - 5V.

Céc chan 38, 39 va 40 ( OSC ) : la cdc chan dung d€ ndi linh kién RC bén ngoai dé
x4c dinh tan sO dao dbng bén trong vi mach.

Chan 37 ( TEST ): dugc st dung nhu V- cho céc cOng ddo . Chan nay c6 khd ning
chiu dong khodng 1 mA, va di€n thé thap hon V+ khodng chitng 5V.

Chan 21: B6i v&i ICL7106 chan nay 1a chan BP ( Back Plane ) 12 ngd ra cung cap diy
xung vudng cho chan Back Plane cUa mat hi€n thi tinh thé€ 18ng ( LCD ). Pién 4p xung
ra & chian BP dao dOng trong khodng di€n dp gilta chan V+ va chan TEST. DGi véi
ICL7107 chan nay 1a chin GND dugc ndi v&i Mass.

Chan 30 va 31: 1a ngd vao tin hiéu tuong tu don cuc. Cuc duong cUa tin hi€u tuong
tu dugc dua vao chan 31 ( IN HI ) va cuc am cUa tin hiéu tuong tu dua vao chan 30
(INLO).

Céc chan 27; 28 va 29 : dung d€ n@i linh kién bén ngoai cho mach Auto Zero ( A —
Z) c6 tic dung tu ddng Reset v€ 0 ( hi€n thi sO 0 ) khi khong c6 tin hi€u tudng tU vio.

Cic chan A1 dén G1 : dugc nGi dén céc thanh hién thi cUa ch(r s& hang don vi.

Gido trinh dieén tU cong nghi€p nang cao
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Cic chan A2 dén G2 : dugc nGi d€n céc thanh hién thi cUa ch(r s& hang chuc.

Cic chan A3 dén G3 : dugc nOi dén céc thanh hi€n thi cUa ch(t s6 hang trim.

Chan AB4 : d€ hi€n thi sO 1 & hang nghin ( hang nghin chi hién thi dugc s6 1 ).

Chan 20 ( Polarity — POL ) : dudc ndi dén ddu gach ngang d€ hién thi cuc tinh
( dau trlr). Khi tin hiéu tuong tu' & dau vao dat khong ding cuc tinh thi sé hi€n thi ddu
trir .

Pién ap cuc dai @ dau vao:

ICL7106 va ICL7107 c6 th€ chon hai dai do 12 200mV va 2V ( dién ap tuong tu vao
tOi da 12 200mV va 2V tly theo cdch chon tri sO linh kién nhu' bang 9.3 .

Bdng 9.3: Gfa tri céc linh kién tuong Ung v&i hai ddi do:

Linh kién Dai do 200mV Dai do 2V
R1 24 K 1.5K
R2 47 K 470 K
C2 047 F 0.047 F
Luu y: Khi thay R1 = 1.5 K s€ lam rit ngdn tudi tho cla ngubn pin & mach ding

ICL7106.
Trong truGng hop muOn m& rOng thang do hon n{ra thi ta phdi ding cdu phan thé &
dau vao.

BAI 10

MACH PINH THOI

I - Vi mach dinh thoi NE555 (hinh 10.1):
1 — Céc tinh niing kY thudt co ban:

N4
Chan 1: Ground — Ngun am. GroundT® (8] Vee
Chan 2 : Trigger — Ngd vao xung ndy. Trigger (2 71 Discharge
An - _ = NE 555

Chailn 3: Output Ngoﬂ‘r'a. . Output3, 5] Threshold

Chan 4: Reset — HOi phuc. ThuOng Voltage
dugc s dung déj md& rOng tinh néng cla vi Reset (2] -5 contr%l
mach. Binh thuOng dugc nOi 1én cao theé .

TOP View

Vce. NEu chan 4 ndi Mass thi s& khong c6
xung xudt hién & ngd ra.

Chan 5: Voltage control — Di€u khién
dién 4p. Dung d€ thay d6i thGi hang cla vi
mach hay tan s6 xung ndy & ngd ra chan sO
3. Binh thuOng chan nay d€ h& hay ndi Mass
thong qua mOt tu 0,001 F

Chan 6: Threshold — NguGng , thém. Ding d€ nhén biét mUc dién dp & ngd vao dua
trén hai mUc chudn 12 '/5 Ve va /3 Ve d€ diéu khién tin hiéu & ngd ra.

Chan 7: Discharge — Xa dién . Dudng
xa dién cho tu thong qua mOi n6i CE cla
mOt transistor ndm bén trong vi mach.

Hinh 10.1: S6 fioa chaan vi maich

Gido trinh dién tU cong nghi€p nang cao
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Chan 8: V¢ - Ngubn duong .

NguOn cung cdp: + 5V dé€n + 15V. Thudng st dung Ve =5V 12V,

Dong tiéu thy: 3mA véi Vee = 5V 8mA v&i Vee = 15V

Dong tdi tOi da cho phép: I = 200mA.

ThoOi hang ddm bdo tUr2 s dén 2 gid.

2 - S0 d0 khoi: (hinh 10.2)

8 6 Hinh 102: SO fioa khodi vi maich N
Ve T TThreshoId
SS1
R L
- R Q I
R
> — Output 3
. i SOt (nom)[ °
Voltage R —- Output
contron 552 e 7
‘ Discharge
Q1
Q2
- Vref
GNDi ! Trigger 41 Reset
1 2

Diy dién tr3 gibng nhau d€ tao ra trén ngd vao ddo ( - ) cla bd so sanh 1 ( SS1)
mOt dién 4p bang */3 Ve va ra trén ngd vao khong ddo ( + ) clia bd so sanh 2 ( SS2)
mOt dién 4p bang '/3 Vee. Trén ngd ra cla hai b so sanh chi ¢6 hai mUc:

Khi V¥, > V7, thi ngd ra ¢6 mUc 1.
Khi V¥, < V7, thi ngd ra ¢6 mUc 0.

BO SS1 ding dé€ so sanh */3 Ve v6i dién dp trén chéan s6 6 ( Threshold ), ngd ra cla
n6 d€ di€u khi€n chan R cUa RS FF.

BO SS2 ding d€ so sdnh '/3 Ve v6i dién dp trén chén s6 2 ( Trigger ), ngd ra cla né
dé€ diéu khi€n chan S cla RS FF.

Khoi output: ting dong cung cap cho ngd ra.

Transistor Q2 dugc dan bio hda khi é =1 va khi d6 chan 7 dugc ndi mass.

Cuc E transistor Q1 dugc n0i vGi kh6i Vreference : 12 kh6i tao dién dp chudn
thudng ding diode Gn 4p. N&u chan 4 c6 mUlc cao thi QI ngung dan nén Q2 chiu sy
di€u khi€n cla Q. N&u chén 4 ¢6 mUc thdp thi Q1 bdo hoa nén c6 dong dién tUr khbi
Vieterence qua Q1 d0 vao cuc B/Q2 1am cho Q2 ludn bio hoa nén ngd ra (chan 3) ludn G
mUc thap (RESET) .

3 - Ung dung cla IC NE555:

Mach dao dOng ( astable ):

Mach dao ddng c6 dang nhu hinh 10.3 ding d€ tao day xung vudng.

Gido trinh dieén tU cong nghi€p nang cao
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PRV
o +Vec Vee
Ry 8 |4
7 Vour >/3Vec
Rg < an 3 1/ Ve
6 AU 0 9
LU-In L
U1 Vour !
_i;l?l C «— T—
L ]i—”—‘ > Vee
i - .001
T, [T,
Hinh 10.3:Maich dao noang dugnngMNE 555 t

Chén 4 cla IC ni 1én Ve nén Q1 ngung dan nén khong tic ddng d€n mach .

Khi méi c8p dién, tu C chua dugc nap nén dién 4p trén tu bang 0 ( Uc = 0V ), ngd ra clia SS2 ¢6 mUc 1 vi V¥, > V7, v ngd ra
clla SS1 c6 mlc 0 vi V5, < Vi, do d6 RSFFc6 R=0va S = 1 nén ngd ra Q cla RS FF ¢6 mUc 0. MUc 0 ttr Q qua kh&i Ouput
dugc ddo thanh mUc 1 nén ngd ra ( chan 3 ) cla vi mach dang & mlc 1 (x8p xi bang Ve ).

Ngd ra Q cla RS FF ¢6 mGc 0 lam cho Q2 ngung d&n nén tu C dugc nap dién véi dién dp ngudn thong qua hai dién trd R,

va Rg.
A . 1 L, x . .
Khi dién dp nap vao tu C con nho hon /3 Ve thi ngd ra ( chan 3 ) cua vi mach van dugc duy tri mUc logic 1.

A . 1 1 N P . .
Khi dién dp trén tu C ting 1én dén mUc /3 Vee( Ve = /3 Ve ) thi ngd ra cUa SS2 chuyén tu muc 1 xudng muUc 0 vi V¥, < V7,
,ngd ra cla SS1 van duy tri mGc 0. RS FF c6 R = 0 va S = 0 nén ngd ra Q cla RS FF khong thay d6i trang thai tlc van c6 mlc 0

do d6 ngd ra (chan 3 ) cla vi mach van duy tri @ mUc cao bang V.

A . , 2 2 5 PET .
Khi dién dp trén tu C ting 1én dén mUc /3 Vee( Ve = /3 Ve ) thi ngd ra cUa SS1 chuyén tu mUc 0 1én muc 1 vi V5, > V7, ,
ngd ra cla SS2 van duy tri méc 0. RS FF c6 R = 1 va S = 0 nén ngd ra Q cUa RS FF d6i trang thai tir 0 1én 1. Mc 1 tlr Q qua
kh6i Ouput dugc ddo thanh mUc 0 nén ngd ra ( chan 3 ) cla vi mach 18p tlc d6i trang thai thanh mdc 0 (x&p xi 0 V).

Ngo ra Q clia RS FF ¢6 mUc 1 1am cho Q2 d&n bdo hoa nén tu C x3 dién thong qua dién tr@ Ry , qua chin 7 , qua Q2 xulng

mass. Dién dp trén tu C gidm dén.

R 2 . . 2 2 5 o . .
Khi dién dp trén tu C giam xuOng nhO hon /3 Vee( Ve = /3 Ve ) thi ngd ra cUa SS1 chuyén tu muc 1 xuOng muUc 0 vi V¥, <
V', ngd ra clia SS2 van duy tri mUc 0. RS FF ¢6 R =0 va S = 0 nén ngd ra Q cla RS FF khong thay d6i trang thai tdc van c6 mlc

0 do d6 ngd ra ( chan 3 ) cla vi mach van duy tri & mUc 0.

Khi dién 4p trén tu C gidm xudng dén mlc 1/ 3 Vee( Ve = 1/ 3 Ve ) thi ngd ra cla SS2 chuyén tlr miic 0 1én mlc 1 vi V¥, > V-
in»Ngd ra clia SS1 vAn duy tri méc 0. RS FFc6 R=0va S = 1 nén ngd ra é cUa RS FF d6i trang thai tUr 1 xubng 0. MUc 0 tir é
qua kh6i Ouput dugc ddo thanh m(c 1 nén ngd ra ( chan 3 ) cUa vi mach 1&p tc d6i trang thai thanh mlc 1.

Ngdo ra é cla RS FF ¢6 mUGc 0 1am cho Q2 ngung dé&n nén tu C dugc nap dién véi dién 4p ngudn thong qua hai dién trd R,
va Rg.

Quid trinh c( th€ ti€p tuc 13p di 13p 1ai, tu C dugc nap xa luan phién, dién 4p trén ty thay d&i trong khodng 1/ 3 Vecdén 2/ 3

Vee - Vangd ra ( chan 3) ciing thay d6i luan phién, khi tu C nap thi ngd ra c6 mUc cao, khi tu C x3 thi ngd ra c6 mUc thap. Tai ngd
ra (chin 3 ) cUa vi mach ta nhan dugc mét diy xung vudng bi€n d6i trong hai gi tri OV vaVec .

Thoi gian ngd ra & mUc cao (Ty) dugc tinh theo cong thic: Ty = 0,7.(R+Rp).C (s)
Thoi gian ngd ra & mUc thap ( T, ) dugc tinh theo cdng thlc: T = 0,7.Rs.C (s)
Chu kY clla mOt xung ra 1a: T= Ty + Ty

Mach don on ( Monostable ): (hinh 10.4)

Gido trinh dién tU cong nghi€p nang cao
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V; s Xung Trigger

vt ’ DPdc di€ém cla mach

Lre g Iy Ve don 6n la khi c6 mbt

Rel 7 | Vour 0 t xung %l’n té;C dOng vao

LR 3 Vee 4 Ve chén 50 2 clia NES55 thi

6| NE 555 2/ Ve N P— ngo ra s€ xuat hieén mot

5 o \ 5 xung  duong.  Xung

KI% Vs THIaIP Tui xai duong nay s& tOn tai

11 1}%051 v trong mOt khodng thoOi

' C;,J; gian dugc xdc dinh bdi

Hinh 10.4: Maich fidn oan dugnng 555 t gia tri clUa dién tré R, ,
Rg vatu C.

Sau th0i gian tOn tai xung duong thi mach sé trd vé trang thai ban dau, ngd ra lai
tr& vé mUc thap.

Khi chua nhan khod K thi dién thé€ tai chan 2 & mUc Ve nén ngd ra cla SS2 cé
mUc 0 vi V', < Vi, .

Gia st khi cap ngudn cho mach thi RS FF dang & trang thai Q=0va Q = 1.

Ngo ra é cUa RS FF ¢6 mUc 1 1am cho Q2 dAn bio hoa nén chan 7 cla IC dugc ndi mass. Dién dp ban dau trén tu C béng 0(
Ve =0V )nén dién 4p chan 6 bang 0.

2 2 s N N 2 A , 2

O SS1, do ngd vao khong ddo bang OV ( chin 6 ) con G ngd vao ddo la /3 Vee nén dau ra SS1 ¢6 mie 0. O SS2, ngd vao
khong ddo c6 /5 Ve con ngd vao ddo ¢6 mUc 1 nén ngd ra cla SS1 c¢6 mUc 0

Ta thdy rang RS FF ¢6 R = 0 va S = 0 nén ngd ra khong thay dGi trang thai nén ngd ra é duy tri mUc 1 va ngd ra IC (chan 3)
dugc duy tri & mUc 0.

Khi nhdn khéa K ( nhan r6i nha ngay ) s€ lam dién 4p chan 2 gidm xubng 0V lam cho ngd ra clia SS2 nhdy 1én mUc 1 ( do ngd
vao ddo c6 dién thé nhG hon ngd vio khong ddo ). Khi ngd ra clla SS2 & mUc 1 tlc 1a chan S clia RS FF ciing & mUc 1 nén ngd ra

0 nhdy xubng mUc 0 lam cho ngd ra IC ( chin 3 ) nhdy 1én mUc 1.

é = 0 lam cho Q2 ngung dan va tu C dugc nap theo dudng tU Ve qua Ry, R, qua
tu C xuOng mass. Pién 4p Vc trén tu C ting dan, khi dién dp trén tu ting d€n mUc
2/5Vcc thi ngd ra SS1 nhdy 1&n mUc 1 tlic chan R cla RS FF ¢6 mUc 1 1am cho Q nhdy
1én mUc 1 va ngd ra( chan 3 ) chuy&n sang mUc thdp, dong thdi Q2 1ai bdo hoa, tu C xa
dién qua RB, qua chan 7, qua transistor Q2, qua mass v& cuc am cUa tU. Di€n 4p trén tu
C gidm dan nén dién 4p tai chan 6 ciing gidm dan d€n OV thi SS1 dGi trang thai, ngd ra
SS1 tirmUc 1 trd vé mUc 0.

O SS2, khi ta nhd khod K thi 18p tlc ngd vao ddo trd v& mlc Ve nén ngd ra trd vé
mUtc 0 ngay.

Nhu vay & dau ra RS FF 1ai ¢6 Q = 1 giBng nhu trang thdi khi chua tic ddng xung
am vao chan 2. Vi mach s& gilt nguyén trang thai nay ( Vour = OV ) cho dén khi c6 mbt
xung Am ti€p theo tdc dOng vao chan sO 2 ( nhan khos K ti€p theo ).

Thoi gian tOn tai xung duong ( thoi gian bat 6n ) dngdrala: T=1,1.( Ry + R ).C

Mach tri hoan thoi gian:

Gido trinh dieén tU cong nghi€p nang cao



70

Trung TAm Day Nghé Quan 5

VR
1M

L2

T NC  NO
. o P I I
RL
NC s a2 12V _ 220VAC
— 7 \% Ta —O0
3 CA
555
2 Vcc
6 1 5
VCC
e 1] :
100 ~ 103 v t
UF l ouT A
— — VCC
T t
Maich tri hoadn thogi gian dugnng NE 555 >

T=11(R+VR)C

Mach tri hoin c6 th&i gian dai ghép nhi€u NE555:

. T T . T T o +12V
R1 |R2 R3 = 1.
< é 8 4 é 8 4 Vol? Th=11g,
3 [ Vol 3 | Vo? T1
7 555 7 555 t
6 6 i
21 JS_ 21 JS_ V2t T2=11FK,
+ + T2
eI« ll”l“llcs ~
Mach tri hoan c6 thoi gian dai ghép NE555 két hop v6i b0 dém:
ey o +12V
ML
7 8 4 x1 x10 x100
10K ] 16 [ 16 J
6 > 3 14 4017 12 14 4017 12
'I 100u|:l j103 — — — — Reset

Maich trea thégi gian dagi dugng NE555 kedt hoip voui Bo

x1

x10 T

up L

+12V

a chia taan s

Gido trinh dién tU cong nghi€p nang cao



71
Trung TAm Day Nghé Quan 5

II — Gidi thiéu vi mach dinh thai 556 va 558:

W
Output
Dischargé€ 1] w 14] Vcc Output_ 1] 16] p
- Timing 2] [15] Timin
Threshold 2] 1371 Discharge 9 9
VoItag? 3 7] Threshold TrllggeﬂI 14] Trigger
contro Voltag
Reset [&] 7 Voltage Contro?lI [13] Reset
control
Vcc
Output[ 5] T0] Reset N [12] Ground
Trigger - 57 Output Triggerl & [1T] Trigger
Ground[ 7] 87 Trigger Timing[7] [T0] Timing
Outpuig] 9] Output
556
558

Vi mach dinh thdi 556 gdm c6 hai vi mach 555 déng chung mOt v, chia 1am hai
hang chan vGi day dU cic chan chUc nidng nhu vi mach 555, ta c¢6 thé st dung nhu hai
vi mach 555 riéng ré.

Vi mach dinh thdi 558 gOm c6 4 vi mach 555 déng chung mOt vO, chan RESET va
chan Voltage control 1a chin chung, ngoai ra, vi mach c6 4 chan timing tuUoOng duong
vGi chan Discharge va chan Threshold cUa vi mach 555 ndi chung vGi nhau do dé vi
mach nay chi ¢6 thé s dung d€ rap mach don 6n ( Monostable ).

BAI 11

CAM BIEN
I- CAM BIEN QUANG:
1 — Quang tr@:( Photoresistor )
Ky hiéu cla quang tr@ dugc trinh bay trong hinh 11.1
Quang tr@ thuOng dugc
ch€ tao tU chat Cadmium

Sunfid nén trén ky hiéu thudng Cds

ghi ch{t Cds. Quang tr& cé tri — W —

sO tly thude vao cudng dd anh Kyt hiedu

séng chi€u vao né. CuOng do

4nh sang chi€u vao né cang Hinh 11.1: Kyu hieau vag Hinh daing

manbh thi trj s6 dién trd cla né hinh daing cutia quang trou

cang gidm va ngUgc lai.
Khi bi che t0i, gid tri di€n trd cla quang tré khodng vai trim K dén vai M . Khi
dugc chi€u sdng, gid tri dién trd cUa quang trd khodng vai trim  dén vai K
D€ quang trd hoat ddng can c6 mOt ngudn
dién ( hinh 11.2 ). Khi bi chi€u sang, dién tr3
Rp cla quang tr@ gidm di mdt lugng R.
Dong dién trong mach ting 1én va dién dp UL U

trén RL ciing ting 1én theo cdng thifc: Bat

Gido trinh dieén tU cong nghi€p nang cao
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RL

US UBa S
“R, R, R

Quang trd thudng dugc Ung dung trong cdc mach di€u khi€n bang 4nh sing, may

do énh sang v.v...

2 — Quang Diod: ( Photodiod )

Quang Diode ( con goi la Diode thu quang )
c6 cdu tao va hinh dang tuong ty nhu LED
thudng, c6 vO boc cich dién bang thly tinh
hodc nhua trong sudt ( hinh 11.3 ) d€ nhan 4nh
sang bén ngoai chi€u vao mOi ndi P - N.

Khi dugc phan cuc nghich, néu c6 4nh séng
chi€u vao mat ti€p xic s& phat sinh dong di€n
ngUgc qua Diode ( dién tr& ngugc cla Diode
gidm xubng ). Khi 4nh siang chi€u vao cang
manh thi cuOng dd dong di€n ngudc cang 16n
( dién trd ngugc cla diod cang gidm ) . Do dé
khi s dung ngU0i ta phdi phan cuc nghich cho
quang diod ( hinh 11.4). Khi bi chi€u sing, di€n
trd ngUdc Rp cla quang Diod gidm di mOt
luong R.

Dong dién trong mach ting 1én va dién 4p U, trén RIRBnkkihPRAIREAS LB GLar

U, U

Batt
R D RL

Maét nhaan aunh saung

D »y

4

Kyu hiedu
Hinh daing

Hinh 11.3: Quang Diod

Rear T

HE 1
Batt'|' RL

Q

R

Ngu0i ta ché tao ra nhiéu loai Diode quang c6 d0 nhay cao ( di€n trd khi dugc
chi€u sang nhd hon nhi€u so v&i khi bi che t0i ) vGi cic loai dnh sdng khdc nhau. Néu
Diode quang nhay v&i tia hOng ngoai thi con goi 1a LED thu hOng ngoai. Trong thuc t€

ta thuOng gap loai nay.

LED thu hOng ngoai c6 dang gidng nhu LED thong thudng c6 vO bang nhura mau
den nhung tri sO di€n trd thudn va dién trd ngugc khic v6i LED thudng :
- Khi bi che t6i : dién tré ngudc 16n vo ciing, di€n trd thudn khodng vai trim K

tr® 1én.

- Khi c6 tia hOng ngoai chi€u vao : dién trd ngugc khodng 10 K dén 100

K , dién tr@ thuan khodng vai trim ohm ().

Diode quang thuOng dugc Ung dung trong cic mach di€u khi€n bang 4nh sing nhu
mach bdo v€, d€m sdn phdm, phan loai sdn pham , mdy do 4nh sang v.v...

3 — Quang transistor ( Photo transistor ):
Ky hiéu:

= &)

Hinh dang:

57

b A

E

o ) E. C . c B . .
Quang transistor phO bi€n la loai NPN. ThuOng chi ¢6 hai chan E va C, tuy nhién d6i
khi van gdp loai c6 dU ba chan E; B va C, cuc B thudng bd trOng.

Gido trinh dién tU cong nghi€p nang cao
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Khi s& dung , quang transistor thuOng dugc mac theo
sO d0 hinh 11.5. Khi bi che t0i: quang transistor ngUng +V
dan nén dién thé ra Vout c6 tri sO bang ngudn +V. Khi c6 ©
4nh sing chi€u vao thi transistor dan dién nén c6 dong
dién I chay qua quang transistor gy sut 4p trén di€n trd
R 1am cho di€n thé€ ra Vout gidm xuldng, cuOng dd anh ., Vou
sang chi€u vao cang 16n thi quang transistor dan dién —>
cang manh nén Vout gidm cang manh.

Qua trén ta thdy nguyén 1y cUa quang transistor cling
tuwong tu nhu quang diod nhung do c6 kha niing khuéch
dai nén quang transistor nhay hon quang diod.

4 —~Quang n®i ( Opto coupler ):

Quang ndi diung d€ cich dién gilra —}

Hinh 11.5 : Phaan

cho quang transis
nh{ig mach di€n c6 su khic biét vé dién iy
th€ kh4 16n. Ngoai ra né con dugc dung dé «
trdnh cic vong dat ( ground circuit ) giy

>
nhi€u trong mach dién.

CG ché hoat dbng : Hinh 11.6 : Kyu hieau quant

Thong thudng b0 quang nOi gbm mot diod phit ra tia hOng ngoai va mOt quang
transistor ( hinh 11.6 ) . Khi dugc phan cuc thudn, diod phat ra blc xa hdng ngoai, ning
lugng blc xa nay dugc chiu Ién trén mat cla quang transistor qua méi truOng dan
quang. Quang nOi c6 th€ 1am viéc v&i dong di€n mOt chi€u hay vdi tin hiéu dién c6 tan
sO kh cao.

Pac biét véi tpAé tich nho, G ol 5] [
quang nOi tO ra Uu vi€t hon so vOi

bi€n thé.

W

B C E T2(T1)(G) TL(T2)

Quang n6i c6 th& c6 3 loai la: l_g,il' r;,q
quang nQ'i Yéi quang transistor ; EBERE 1 121 T3
quang n0i vOi quang SCR va quang B Ac K ENC A K NC
nOi v&i quang Triac. [6] kg el 4o

MOt sO sO d0 chan cla thong [el -5k [4] | |
dung cla quang nOi dUgc trinh bay D | \V: Hi nf’#ﬁﬁ.@é
trong hinh 117.7. | Ao chadn mc

Cach kiém tra : 21 [ 3]

Xéac dinh chan Anod va

A SN loali quang n
Katod cUa diod. K

IN(EPINCS T2 (TL G JT1 (T2)
4

Kep que do cUa ohm k€& vao chan C g tranmé—?o r s’e?‘thampl dién trd vo
cting 16n, khi dung ngudn pin phangetctiudn cho diod ghi di€n trd gidm xubng
12 quang ndi con tOt va chan dugc/ndi dén que do may den cla ohm k€& 1a cuc
C, chﬁr} con 1ai 1a cuc E cUa quang . 3N & a=-cho diod ma
ohm k€ chi v6 cuing thi ta ddo dau que & deCxic dinh @Uc & clla quang
transistor . N€u ddo dau que ddinta dbAnY kéSoOahoshicha dimpnhd s ndiiida
héng.
Ki€m tra theo nguyén ly tudng tu v&i quang nOi SCR va Triac.
5 — Reel Sensor:

Gido trinh dieén tU cong nghi€p nang cao
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C&u tao cla reel sensor gdm c6 mOt diod phat hdng ngoai va mOt quang transistor
dat trén mOt d€ bang chat d€o c6 4 chan dua ra ngoai ( hinh 11.8).

Mat trén cUa reel sensor dugc lam béng
vat liéu trong subt d€ dan anh sing. Gilra
diod phit hong ng07ai véi quang transistog Vauch ngaén
dugc ngin cidch bOi mOt vich ngin dé
khong cho tia hdng ngoai di truyén thang
qua quang transistor . Khi sU' dung thi
ngudi ta dat mOt vat phdn xa phia trén reel
sensor , tia hOng ngoai tU diod tdi vat
phdn xa s& dugc phdn xa tdi quang |
transistor .

Nhu vay, ta c6 th€ si dung reel sensor
nhu mOt diod phit hOng ngoai hodc quang
transistor riéng ré, va ta ciing c6 thé sir
dung reel sensor nhtr mOt quang nOi bang
cach dat trudc né mOt guong phan xa.

aunh saung

C
®

U

E

hinh 11.8: Cadu taio reel s

A—kK—4 >

II - CAC LOAI CAM BIEN HIEN DAI DUNG TRONG CONG NGHIEP:
Céc loai cdm bién dung trong cong nghi€p thudng c6 3 dau diy ra v&i mau diy
dugc qulc té hod:
Day mau nau ( Brown — BN ): cap ngudn duong .
Day mau den ( Black — BK ): ngd ra cUa tin hi€u.
Day mau xanh duong ( Blue — BU ): cap ngu0n am.
1- B cam bién tur:

Ky hiéu:
DPdc diém:
f T Dién 4p dinh mUc: 10V — 30V DC .
Tén s6: 800Hz.
Q Q Dong dién ngd ra: 400mA.
| Output | Output Khodng cich tdc dOng: Tuy tUng loai
- pAS cdm bi€én ma c6 cic khodng cich tic
l l dOng 2mm; 4mm; 8mm; 10mm... dén
18mm

Pa s6 cam bién tUr c6 thé tic dOng khi dua mOt vat bang kim loai dén gan, mOt sO
it chi tic dOng khi mang vat c6 tU tinh dén gan.

Khi tdi G ngd ra cUa cdm bi€n 1a relay thi relay s& dung di€n dp nao thi cung cap
nguon cho cdm bién mUc di€n 4p d6 ( thi du: n€u culn day relay 1a 12V thi cung cap
dién 4p cho cAm bi€n 12 12 V).

2 —B® cam bi€n dién dung:

Ky hiéu:
Pac diém:
5 Pién 4p dinh mUc: 10V — 30V DC .
T Tan sO: 100Hz.
Q Dong dién ngd ra: 200mA.
OU(’EpL
Gido trinh die?lju cong nghi€p nang cao
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Khodng cich tic dOng: Tuy tUng loai
cdm bi€n ma cé cic khodng céich tic
dOng 2mm; 4mm; 8mm; 10mm... dén
18mm.
Vat tic dOng: kim loai, chat 10ng.
3 - Cam bi€n quang:
Ky hiéu:
Pac diém:
bién dp dinh mUc: 10V — 30V DC .
Tan sO: 200Hz.
Dong dién ngd ra: 400mA.
Khodng cich tic dOng:
Loai phdn xa: 50mm dén 600mm
Loai thu phat riéng ki€u che chan: 20cm dén 20m.

OutptL

oL
|

4 - BO cam bi€n phit xung theo goc quay:
Hinh dang:

+

out
JuuuuL

Pac diém:

B0 cdm bi€n phat xung theo géc quay c6 khd ning phét ra xung khi truc cla cdm
bi€n quay. D€ dinh gia chat lugng cUa cdm bi€n ngUdi ta cin c( vao sO xung phat ra
trong mOt vong quay cUa truc cdm bi€n, sO xung phat ra trong mOt vong quay cang 16n
thi chat lugng cla cdm bi€n cang cao. Hi€n nay c6 cic loai cAdm bi€n phat ra 360 xung
trong mOt vong (khi truc cdm bi€n quay 1° thi & ngd ra clUa cdm bi€n phét ra mOt xung)
dén 6000 xung trong mOt vong quay.

Ngu0i ta thuOng Ung dung cdm bi€n phét xung theo géc quay d€ di€u khi€n cdnh
tay mdy, di€u khi€n ban khoan tu dOng, dém sO vong quay clia dOng cO v.v...

PHU LUC
FLIP — FLOP

DE tao thanh 1 thi€t bi s& hoan chinh, bao gi¥ ciing cdn phdi c6 cdc mach dém, cic
thanh ghi, b0 nhG... ma mOt phan t co ban d€ tao thanh ching la flip — flop (F - F).

Gido trinh dieén tU cong nghi€p nang cao
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Mach flip — flop ( viét tat 1a FF ) 1a

mOt phan t& thudng cé hai dau ra va ] 2
nhi€u dau vio. Trong dé hai dau ra bao Nood o—1 P 0 Nood
gi® ciing & trang thai ddo clUa nhau o ) o—f HOF 0 )°©
(khi Q=0thi Q =1 vangudclai). o— —o°

C4c dau vao sé di€u khién trang thdi logic cUa cdc dau ra Q va é Nhung trang thai
logic clia cdc ddu ra Q va O khong chi phu thudc vao trang théi logic cla cic ddu vao
ma con phu thude vao trang thai logic trudc d6 clia Q va Q. Nghia la ciing v&i mOt diéu
kién logic cUa cdc dau vao, cdc dau ra c6 th€ dGi hay khong thay dOi trang théi, tiy theo
truGc khi c6 kich thich né dang & trang thai nao. Pay 12 ddc di€m lam FF khic cic cOng
logic. Luu y 12 Q va Q chi c6 thé c6 hai trang thdi 12 0 val hay thdp va cao.

I - Hoat dOng clla mach Flip — Flop:

MS@i flip — flop gém c6 2 phan chinh: phd@n FF co ban va phan di€u khién.

1 - Phan FF co ban:

FF cO ban thudng gbm 2 mach dién t& gibng nhau. MOi mach cé dac tinh cla
cGng NOT va dugc ndi vGi nhau d€ tao thanh 1 mach kin, nghia 13 tao nén mach cé hoi
ti€p (hinh 1).

Gid s ddu ra clla mach 1 3 mUc cao (Q =1),
nhU vay dau vao clla mach 2 ciing c6 mUc cao va do
d6 dau ra cUa mach 2 phadi & mlc thdp (Q =0). lw ©
Trang théi ndy thGa man mot cich chinh x4c trang
thai dau vao cla mach 1 1a mc thdp. Nhu vay,
mach @ trang thai On dinh ( trang thdi bén vitng ). Vi o
L&p luén tuong tu ta thdy khi Q =0thi 0 =1 . e

Nhu vay, mach FF ¢6 2 trang thdi 6n dinh. Néu
ta khong thay d0i gi & mach thi mach sé gilt nguyén Hih 1 achF ol
trang thdi nhu vay. Tinh trang nay trong thuc t&
khong tOn tai vi 2 1y do:

% Ta khong biét trudc dugc khi cung cap ngudn cho mach thi mach s& & trang

thdiinao ( Q =0hay Q =1).

% Ta lai mudn ki€m soat dugc trang thai cla mach va lam trang thii cla mach

thay d0i theo y mudn. P& dugc nhu vy can phdi cé thém mach di€u khién.

Maich 1

v

Qo

o Q|

v

2 — Phan di€u khién FF:
Phan di€u khién c6 2 loai: di€u khién truc ti€p va diéu khi€n dong bd ( hinh 2).
Céc dau vao diéu khién

trife tiéP thuﬁ{ng dua tin Nieh et tedp

hi€u di€u khi€n truc ti€p l

vao hai mach dién thanh -

phan cla FF. Ching ding d& e S i - > °
x4c dinh truc ti€p trang thai ﬁie?u\khieaq % o— il 0
cla Q hodc bat Q phai ¢  Manghs ; i o
mOt trong hai trang thai 0 im0 o— | foanghd S > °

Gido trinh dién tU cong nghié Xung nhop T
Niedu Kedn i tiedp

Hinh 2: S0 foa khodi maich
fiedu khiean FF ¢ badin
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hodc 1. Khi 1 trong cdc dau
vao di€éu khi€én truc ti€p
dang hoat dOng thi Q khong
tuan theo su’ diéu khién cla
cic dau vao di€u khién
dong bo.

Hai dau vao di€u khién truc ti€p thuOng c6 tén 1a Set ( hay Preset ) va Reset ( hay
Clear ).

Pau vao Set khi dugc kich thich luén dua Q dén mUc 1, con ddu vao Reset ludn dua
Q vé mUc 0.

Cac dau vao di€u khién dOng bO di€u khi€n FF cO ban qua trung gian 12 1 mach
di€u khi€n dong b0 dudi su ki€m sodt clia xung nhip ( Clock Pulse — CP ) dugc dua
vao mOt ddu riéng. Cac ddura Q va Q chiu sy di€u khi€n cla cic mUc logic G cic dau
vao di€u khi€n dOng b0 khi c6 xung nhip. Khi khong c¢6 xung nhip, cic dau vao cé thé
thay d6i trang thai ma khong lam dnh hudng dén trang théi clla Q va Q. Céc dau vao
di€u khi€n dOng b0 thudng c6 tén khac nhau va dé chinh 1a tén cla FF. Pau vio xung
nhip dugc ky hi€u 1a CP hodc T ( Trigger ).

IT - Cac phuong phap kich thich FF:

Cic dau vao di€u khi€n can phdi dugc kich thich mOt cich hop 1y thi FF mGi thay
doi trang thai.

% POi vGi cic dau vao di€u khién truc ti€p, ky hi€u 1a Sp va Ry thi ddura O va Q
thudng chiu dnh hudng cla mic dién thé & cdc du vao ndy. Chang han, khi Sp = 1 thi
Q =1 vabi gilr & trang thdi nay chUng nao ma Spcon & mUc cao. Vi vay, d€ FF c6 thé
hoat dOng lién tuc thi tin hi€u kich thich dua vao Sp va R, thuOng phdi dudi dang xung
ma dién thé chi 1én cao trong mOt thdi gian ngdn dU d€ thay d6i trang thai clla Q va Q

% DO0i vbi cic dau vao dOng b, cic di€én thé kich thich phdi dugc hién dién &
dau vao ciing lic v&i khi c¢6 xung nhip, vi chi khi d6 FF md&i thay d6i trang thai. Sau khi
tat xung nhip, dién thé kich thich c¢6 thé thay d6i tuy y.

Ddp Ung cUa FF d0i vGi cdc xung dUa vao ciing c¢6 nhi€u hinh thlc khic nhau:

< C6 loai FF chi thay d0i khi
mAE'J'c dién thé cUa xung dang thay Giitiic Mol cao
do6i. Ta ndi FF dugc kich thich bang
suOn xung. POi vGi loai nay nguoi
ta con phan biét: FF dugc kich thich
bang suon trudc ( mlc dién thé
chuyén tU thap 1én cao ) va FF dugc
kich thich bang suOn sau ( mUc dién
th€ chuyén tU cao xubng thap ).

O céc loai FF nay, tri sO tuy&t d6i cUa dién thé thudng khong quan trong ma FF c6
chay hay khong phu thulc vao d0 dOc cla suGn xung ( sUOn xung cang dOc cang tOt.
Trong truGng hgp nay, d0 rdng clia xung ciing khong dnh huéng dén FF

% C6 loai FF thay d6i trang théi theo mUc dién thé cUa xung kich thich. Chang
han, mach chi nhan kich thich va chay khi xung kich & trang thai cao. POi véi FF loai

S60an Sau
(cainh xuoang

Malic thadp Milc thadp

Hinh daing xung ki thich FF

Gido trinh dieén tU cong nghi€p nang cao
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ndy, tri sO tuyét doi cla cic mlc dién th€ ¢ mUc cao hay mUc thap rat quan trong , con
d0 dOc cUa suOn xung l1ai khong anh hudng .

% NgUu0i ta ciing ch€ tao loai FF ma trong d6 mach di€u khi€n dOng b0 nhén tin
hiéu tlr dau vao di€u khi€n khi xung nhip 1én cao, sau d6 truyén tin hi€u kich thich dé
qua FF cO ban khi xung nhip xulng thap.

Tuy theo phuong phap ché tao ma moi FF ¢ yéu cau khac nhau vé tin hiéu kich
thich tai cdc ddu vao di€u khi€n, nhung thuGng tuin theo nhitng quy Udc va ky hi€u
sau:

Céc dau vao di€u khi€n nao giy anh hudng trén FF v&i mlc dién thé cao hay
bang sudn trudc ( thdp 1én cao ) cUa xung di€u khién thi dugc bi€u dién bang mot nét
don nGi vao FF.

Céc dau vao di€u khi€n ndo gy anh hudng trén FF v&i mUc dién thé thdp hay
bang suGn sau ( cao xudng thdp ) cla xung di€u khi€n thi dugc bi€u dién bang mot
nét don noi vao FF qua mOt vong tron nho.

K2 |5

Nadu vago —o° adu vago
iea khieaq i Q fiau Kedn g
foang boé Flop foang bod

—o
0

Flip
Flop

Ty
haa R Sy Tiehcic 6 mole cao Wb R, S Tihicdd molc thedp

(P Tich cdic od sdoan trioic 0 Tihcic i s s
(hay mdlc cao (hay mélc thaap |

Lo
Lo

L

G

Hinh 3: Quy 06lc kyl hiedu fodi voli malc fiedn the tali fodng FF

Hinh 3a, FF dugc di€u khi€n bang su0n truGc hay mUc cao cla xung nhip, cic dau
vao diéu khi€n dong bd ¢ mUc dién thé cao.

Hinh 3b, FF dugc di€u khi€n bang suOn sau hay mUc thap cUa xung nhip, cdc dau
vao di€u khi€én dOng bO van G mUc dién thé cao. Cic dau vao SD va RD khi st dung
phdi & mUc dién thé thdp thi m&i lam Q thay dGi trang th4i, con n€u chiing & mUc cao
hay b ng0 thi khdng c¢6 dnh hudng dén FF.

III - Céac loai FF:

FF thuOng dugc g0i tén theo cdc dau vao di€u khi€n. C6 mOt sO loai FF chinh 1a :
RS FF, RST FF, JK FF, T FF, D FF...

1 - RS Flip - Flop:

a) RS FF co ban:

RS FF 1a loai FF don gidn nhat, chi c6 2 dau vao di€u khién truc tiép S ( Set — dat )
va R ( Reset - x6a) . Mach khong c6 dau vao di€u khién dong bd va dau vao xung nhip (
hinh 4 ).

Gido trinh dién tU cong nghi€p nang cao
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—$

; | | RS

—R

—q

2 | | RSFF

—q R

Lo o4

Hinh da: RS FF tich cdic
Vililogic didng

Hinh 4o RS FFtch Gic
\ Vililogi aam
Hinh 4: RS FF
Trudng hgp a: phdi ding xung duong kich thich cho cdc ddu vao R va S, con truOng
hQp b phdi dung xung 4m kich thich cho R va S. Sau diy 1a bang su that cho hai truOng
hagp.

S R 0 0 S R 0 0

0 0 Khong dGi 0 0 Khong doi

0 1 0 1 0 1 0 1

1 0 1 0 1 0 1 0

1 1 Cam 1 1 Cam
TruGng hop a TruGng hgp b

Qua hai truOng hop trén ta thdy : mUc logic khic nhau nhung c6 két qud bang su
that 12 nhu nhau. Qua bang su that ta rit ra két ludn:

Sludndua O vé 1 (va QO vé0).
Sludndua O v& 0 (va O vé 1).

Cic bi€n thé cua RS FF: S R 0 |0
 Flip FlopR: 0 0 Khoang fioai
La m6t dang bi€n th€ clia RS FF trong dé 0 1 0 1
Ung vGi t6 hop cdm R = S = 1 thi dau ra Q ¢6 1 0 1 0
muUec logic 0 (Q =1). 1 1 0 1
¢ Flip Flop S: _
La dang bién thé cla RS FF trong d6 Ung S R 0 0
v@i t0 hgp cdm R = S = 1 thi ddu ra Q c6 mUc 0 0 | Khoang fiodi
logic 1 (Q =0). 0 1 0 1
1 0 1 0
1 1 1 0
% Flip Flop F: _
La dang bién th€ cla RS FF trong d6 Ung S R 2 |o
v6it6 hgp cBm R =S =1 thi ddura Q vaQ cla 0 0 Khoéng fiodi
FF gi(f nguyén trang thai trudc do. 0 1 0 1
1 0 1 0
1 1 Khoang foai

b) RST Flip Flop:
RST Flip Flop con dugc goi 1a RS FF nhip ( Clocked RS ) va ¢6 ky hi€u nhu hinh 5.

Gido trinh dieén tU cong nghi€p nang cao
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Modt fiaau vago R vag § Nhieau fiaau vago R vag S

Hinh 5: RST FF

Mach van c6 cdc dau vao di€u khién truc ti€p nhung bay gid dudgc ky hiéu 1a Sp, va
R, d€ phan bi€t vGi ciac dau vao dong b0 S va R. Pau vao xung nhip ky hiéu 1a Cp hay
T.

Trong truOng hgp FF ¢ nhi€u dau vao S va R, nhitng dau vao nay lién lac v&i nhau
qua cOng AND nén ¢6 su' di€u khi€n hb tuong .

Q thay dGi trang thdi & suGn sau hay mlc

dién 4p thap cUa xung nhip. C4c dau vao SD va S R 0 0

RD hoat dOng gidng nhu dau vao S va R cla 0 0 Khoang fiodi

RS FF. Con cdc dau vao S va D hoat dOng theo 0 1 0 1

bang chén ly bén. 1 0 1 0
1 1 Caam

Da&i vGi trudng hdp khi ¢ S va R déu & mUc 0, cic ddura Q va Q khong thay d6i
trang thdi nhung lic d6 cic dau vao kich thich truc ti€p Sp va Rp van c6 thé tic dOng
duagc FF.

Pién thé€ kich thich tai S va R phdi c6

an trudc khi c6 xung nhi i ta

S n trude khi ¢ ggh!p, sau\ldil tatvxur%g : / N\ :
nhip thi c6 thé thay d0i . QO va Q chi chiu
su' di€u khi€n cla S va R khi ¢6 xung nhip.

Can luu ¥ 12 & day FF dudc tac dong
bang sau cla xung nhip. Néu FF dugc tic 1
dOng bang mUc dién thé thi xung nhip phdi ! ¢

l
0

gidm xulng t&i mOt gidi han nio d6 mbi c6
th€ 1am Q thay dGi trang thi.

¢) JK Flip Flop:

JK Flip Flop 1a loai FF van niing c¢6 rat nhi€u Ung dung trong kY thuat s. Trong FF
niy, ngoai 2 dau vao kich thich truc ti€p Sp va Rp con ¢62 hay nhi€u dau vao di€u khién
dong bd J va K, ngoai ra con ¢6 dau vao xung nhip Cp.

Gido trinh dién tU cong nghi€p nang cao
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J S [ R 0
—o 1 —o0
— © =D < °clo
—qC, KZ —qC, 0 0 | Khoang foai
o Ky Qo 1 0 1 0
I, T, 1 | 1 | Nado laii

pos . Bafing soi thait
Mot naau vago | vag K Nhieau fiaau vao | vag K &

Hih 6 K F
JK flip flop ¢6 kha niing hoat dOng rOng hon RS FF va RST FF vi:
% Van di€u khién truc ti€p dugc qua Sp va Rp.
% Céc dau vao J va K ¢6 dac tinh nhu S vaR.
% KhiJ =K =1 ( mUc dién th€ cao ) thi trang thai cUa ngd ra gidng nhu T FF ( Q
van dudc xdc dinh ) trong khi d6i v&i RST FF thi trang thai nay bi cam.
Mot s vi mach (IC ) JK FF:

®,

% 7470: Pugc tic ddng bang canh 1én clUa xung nhip, vOi preset va x6a, c6 cOng

AND & ngd vao ( hinh 7). Bang su that
Ngb vao Ngo ra
PR|CL|CK| J | K| Q0 0
0 1 | X | X | X 1 0
1 0 | X | X | X 1
0 0 | X | X | X Bat 6n
1 1 0 0 | Khong doi
1 1 1 0 1 0
1 1 0 1 0 1
1 1 1 1 bado lai
1 1 0 | X | X | KhongdGi

i x6a, 7473 dudc tic dOng bang mic cao cla xung
nhip, 74LS73 dugc tic dOng bang canh xudng cla xung nhip ( hinh 8 ).

y 10 10 20 20 Bang su that cla IC 7473
u] [6] [u] - - ! Ngd vao Ngd ra
r—' ,——' CL]CK| J | K| Q] g
c = > o[ x| x| x ] o0 1
. CL; nilCH 1 | JL]| o 0 Khoe}pg
_J, T ( J 1 il 1 0 fiodi
L \—\ L] o 1 10
- | LT e 1 0 1
III NauO 1&11
’ H‘mKhs:SélﬁCoLéRchaén|C747§/K74LS73/74HZ73& e Bang su that cla IC 74L873/74HC73
Ngb vao Ngd ra
CL{cK] T [ K|0o] g
0 | X [ X[ x T o 1
1 0 0 | Khong dGi
Gido trinh dieén tU cong nghi€p nang cao ! ! 0 ! 0 —
- - 1 0 1 0 1
1 1 1 Do lai
1 1 X | X | Khong dGi
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% 74376: BOn JK FF v&i chan x6a va dau vao xung nhip ding chung( hinh 9).

Ve 4 4k 0 N 3k y K ) o
[ ][] [u][s][e] [u][o][v] Bang su that cua IC
- 74LS73/74HC73
! T T Ngo vao | Ngovao | Ngora
NG £ ooy | chung riéng
R p q (8 CL|CK|J | K )
Q Q 0| X [ X]| X 0
D I 1 0 1 Khéng
é glz dGi
R P q ([ 1 1 1 1
B B 1 0 0 70
T 7 T T 1 1 0 bao lai
L . 1 1 | X | X | Khong
T T[T e s Tl 1] déi
(IR | 1k N N 2k ) W
Hinh : S o chadn C 437654376
d) D Flip Flop:

D Flip Flop 12 loai FF ¢c6 mOt dau vao D va 2 ddura Q véé (hinh 10).

Hinh 10: Kyl hiedu D fip flop

Bang su that

Ngb vao Ngd ra
CP D Q 0
0 0 Khong doi
0 1 Khong d6i
1 0 0 1
1 1 1 0

Trang thai dau ra Q 13p 1ai trang thdi ddu vao D tai thdi di€m trudc d6. Nghia 1a tin
hiéu dau ra bi tré so v&i tin hiéu ddu vao mOt khodng thdi gian nao d6. P6i véi D FF
khong dOng b0, thoi gian tré do thong sO cla mach quy dinh. Con d6i v4i D FF dOng
b0 thi thoi gian tré ding bang chu ky cla xung nhip CP. Do tinh chat nay cla D FF ma
ngUQi ta st dung ching d€ 1am tré tin hiéu logic, d€ tao thanh mach ghi chuyén, mach

démv.v...

Gido trinh dién tU cong nghi€p nang cao
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Mt s vi mach D FF:

% 7474/74LS74: C6 2 D FF bén trong, tic dOng bang canh 1én cla xung nhip, cé
dau PR va CLR.

% 74174/74LS174: C6 6 D FF bén trong, tic ddng bang canh 1én cla xung nhip, c6
dau CLR chung.

< 74175/74LS175: C6 2 D FF bén trong, tic ddng bang canh 1én cla xung nhip, c6
dau CLR chung.

e) T Flip Flop:
T Flip Flop 12 loai FF ¢6 mOt ddu vao T va 2 ddura Q vaQ (hinh 11).

(L 5 Bang su that
[, of T Q 0
Qo 0o
—q(, Ol—o I éo Qo

Hinf 11: Kyl hedu T fipflop
Mach thuGng khong c6 cic dau vao dong bd ma chi c6 Sp va Rp. Loai FF nay tudn
tu thay d6i trang théi cla Q moi 1&n ¢6 xung kich thich. Nhu vay, véi kich thich lién tuc
& ngd vao Cp thi Q vaQ ciing lién tuc thay d6i trang thdi. Dién thé€ tai Q vaQ 1a c4 tin
hiéu xung vudng c6 2 nla chu ky bang nhau.

HESRSRARAESRSESES

G

l
0
l
0

o, [ 1 [ L T 1 T 1

Trong bang su that, hang dau c6 nghia 1a néu T = 0 thi khi c¢6 xung Clock ( gid st
tac dOng bang canh xudng cla xung ) ngd ra khong thay d6i trang thai, va hang th( hai
c6 nghia 1a n€u khi T = 1 thi khi ¢6 xung Clock ngd ra ddo 1ai trang thai trudc cla no.

IV — Cac vi mach Flip Flop thong dung :

1 - Vi mach RS flip flop:

7471: RS v@i preset va clear

2 - JK flip flop:
SN7470/ SN5470 : JK vGi preset va clear.
SN7472/ SN5472 : JK v@i preset va clear.

Gido trinh dieén tU cong nghi€p nang cao
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SN7473/ SN5473 : Dual JK .
SN7473A/ SN5473A : Dual JK .
SN7476/ SN7478 : Dual JK .
SN74276/ SN74376 : Quad JK.
4027 : Dual JK Set/ Reset.
4095 : Gate JK master — slave ( non inverting input ) .
4096 : Gate JK master — slave ( non inverting input & inverting input ) .
3 - D flip flop:
7474/74T4A : Dual D — type.
74171 : Quad D — type & clear.
74174 : Hex D — type.
74175 : Quad D - type.
74273 : Octal D — type.
4013 : Dual D Set/ Reset.
40174 : Hex D.
40175 : Quad D.
MACH SCHMITT TRIGGER

I - bai cuong:

Trong tU nhién, cdc dai lugng vat Iy nhU c4c tin hi€u dién ( di€n 4p, dong dién...)
hay céc dai lugng khong dién ( nhiét d6, d0 am, 4p sudt ...) thuOng c6 gia tri bi€n doi
lién tuc theo thOi gian va duQc goi 1a tin hi€u analog ( tin hi€u tuOng tu' ).

Trong linh vuc di€u khi€n, dac biét 1a di€u khi€n tu dOng trong cong nghiép, cic
thi€t bi dién chi 1am viéc & mOt trong hai trang thdi: c6 di€én hodc khong c6 dién va
dugc tugng trung bdi hai mUc “ 1 va “ 0 ( mUc cao va mUc thap ) con g0i 1a tin hiéu

sO ( Digital ).

DE€ cdc dai lugng vat 1y ( bao gdm cd tin hi€u di€n va khong dién ) cé th€ di€u
khi€n dugc nhiing thi€t bi cong sudt 16n, ngudi ta dung mach Schmitt Trigger d€ dGi
tU tin hiéu lién tUc ra tin hi€u r&i rac ( tin hi€u s6 ) cUa cdc xung vudng v&i kha niing

chOng nhiéu cao ( hinh

1).

v i Schmitt
 —

m/] Trigger

Hinh 1: S0 fioa khodi nguyean Iyl vag
daing tin hig ngod vago, ngod ra
Cullamaich Smitt Trigger

PN

VH
Vot

[\ [\

TH

\

v

v
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Nguyén Iy so d6 khoi:

Trong hinh 1 ta c6:

V. : Dang dién 4p ( hodc dong dién ) & dau vao bi€n thién lién tuc theo thoi
gian.

Vo : Dang dién dp ( hodc dong di€n ) ¢ dau ra la dang xung vudng c6 2 mUc Vo
( mUc cao ) va Vo ( mUc thap ).

Khi dién 4p vao V; nho hon mUc dién dp nguGng cao V*ry thi ngd ra cé6 mUc thap
Vo , khi dién 4p vao V; 16n hon V*y thi ngd ra ting 1én mUc cao Vou . Pién 4p ngd ra
chi gidm tr& 1ai mUc thdp Vo khi ngd vao ¢6 V; nhd hon mUc di€n d4p nguBng thap la
V- va chi ting 1én 1ai mUc cao Voy khi ngd vao V; 16n hon mUc dién 4p nguGng cao
Vh.

MU sai biét gilta nguBng cao V*ry va ngudng thdp Vo dudc goi 1a do tré cla
mach Schmitt Trigger.

II - Mach Schmitt Trigger ciin ban:

Trong hinh 2, hai Transistor Q; va Q,
dugc ghép truc ti€p va c6 chung R . Cuc
B cUa Q, dugc phan cuc nh0 dién 4p V¢,
qua dién tré Ry .

DE c6 dién 4p ra 1a xung vudng thi hai
transistor phdi hoat ddng & ché dd bao
hoa va ché dd ngung dan.

Khi Q, dan bio hoa sé& diéu khién Q, 14
ngung dan va nguoc 1ai, khi Q; ngung L
dan sé diéu khién Q, dan bio hoa.

=
- — Q)

Hinh 2: Maich Smitt Trigger duang BJT

Khi khdo sat mOt mach Schmitt TIHZEET curs cue wirmns cae sirare wasss wp sagenwisg <dO
va nguBng thap & ngd vao va ngd ra:
Dién 4p vao ngudng cao: Vee Versa v
Viw —— R, 08
RC2 RE

AN 41 Vi o . Vcc VCE Sa
bién 4p vao nguOng thap: V., ! R, 08"
RC] RE
Qua hai cong thUc trén ta thdy d6 tré cla mach Schmitt Trigger phu thudc vao mlc
sai biét vé tri sO gilta Rc; va Re, . Re cang 16n hon R, thi d0 tré cang 16n.
Khi Q, ngung dan thi Q,dan bio hoa, dién 4p ngd ra c6 mUc thap la:

v % I R Vcc VCE Sat
oL cc C2Sat c2 cc Rcz RE c2
\% \%
hay : VOL VE VCE Sat o R E Ov 2 Y

RCZ RE

Gido trinh dieén tU cong nghi€p nang cao
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Khi Q, dan béo hoa thi Q, ngung dan, dién dp ngd ra c¢6 mUc cao 1a:
% Khi khf\)l'lg co tél VOH VCC
“ Khicé @i Ry nOi tcue Ccla Qo xubngmass : vy y_

Thidu I:
Cho mach Schmitt Trigger nhu hinh 3, tinh céc thong s6 clia mach.
Cho bi€t ngudn Ve = 12V.

Giai:
% Xic dinh cdc mUc di€n 4p nguGng ngd vao:
- NguGng cao V*py :
Vee Vegsa 12V 0,2Y
Vy — R, 08" 12202 350 08 275V
R., R, 1500 300
- NguGng thap Vg :
Ve Vs, 12Y 02"
V, — 8 =300 08" 15V

e 08 ———

R, R, 4700 300

% Xic dinh cdc mUc dién 4p nguGng ngd ra:
- MUc thap khi Q, ngung, Q, bio hoa :

. Vcc VCE Sat RE 0.2"
Rcz RE
12V 02"

——=-300 02" 215V
1500 300

- MUc cao khi Q, bdo hoa, Q, ngUng dan:

1% 1% R,
OH cc RC2 RL
10000
2v 10.4
1500 10000 04V Hinh 3; Thidui
Thidu?2 :

Thi€t k€ mach Schmitt trigger ( hinh 4 ) theo céc thong sO kY thudt sau :

Nguln + Ve =15V,

Tai R, chinh 12 cuOn day Relay 12VDC c6 di€n tré 1 chi€u 1a 600

Chon Transistor c¢6 d6 khuéch dai = 100

Hay tinh dién 4p vao nguBng cao V*ry va
dugc relay.

Gidi:

Dong di€n 1 chi€u qua Relay :

1 1 12° 20mA
RL 2 €00 m a0

PN

Hinh 4
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Khi Q, dan bdo hoa, Relay c6 dién
vadong I, = 20mA s€ qua Rg :

Iow 1y Trong do :
Ve = Vee - Vie - Vegsa =15V =12V -0.2V =2.8Y
Thay sO vao cong thUc tinh Rg tacé: R, Ve 28
I, 20mA
Khi c6 tri s6 R, ta c6 thé tinh dién 4p ngd vio ngudng cao theo cong thiic
Vee Versa R gV 15" 0.2"
™ R, R, ° 600 140
P& mach c¢6 d0 chOng nhi€u t0t, R¢, thudng dudc chon c6 tri s6 khodng 2 dén 3
1an tri sO cla Re,,
Chon R, = 3R, =3 x 600 = 1¥8
Dién 4p ngd vao nguBng thap dugc tinh theo cong thic :
Vo Vee  Vegsar R, 0.8" 15KV 0.2"
R. R, 18 140

140

140 0.8" 3.6

140 0.8" 1.86"

Tinh Ry :
D€ Q, di€u khi€n dugc relay thi Q, phdi dan bao hoa, dong Iy, phdi dU 16n va tinh
theo cong thic :

1 .
1,, K - (K : Hé s6 bdo hoa sdu, K =2 - 5). Chon K = 3.
20mA
1,, 322 6ma
100
Dién trd Ry d€ phan cuc cho Q, dudc tinh theo cong thiic :
V V. V
. cC E BE Sat o 15 2.8 0.8 1K8 7K2
I, 0.6

Gido trinh dieén tU cong nghi€p nang cao
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MAICH NEAM SAUN PHAAM

Hagng traém

Hagng chuic

Hagng fAdn vo

+12V S —_— —_—
> +12V
3 K 4543 4543 4543
IC1B
IciA
100K RUN
1K i 4093 4093 ] ] o
1 1 10K SET =+
IC1C IC1D '7 IC3A _|7 IC3B —|7
4081 4081
45105 45105 45105}
START 10 15 10 15 10 15| ~
f1ove sos 4 4093 4093 T T T
1N4148
10K
RL 12V 222 |4C029A3 IC2B Ic2C
= 112 4093 4093
NC NO C2383 4 ) ]
: = $1OK SET3 1K i SETZEI' 1K e SETlnI o
220VAC i _l_ _l_ 1
MOTOR
+5V
S1
—_— n. S8
o MP—LU1A 01 A U2A o O O+ 5V
—_— 2 9 1 R7 # Q1
0. e g /72 \ 3 4K7 SCR RESET
.$O 4075 " J NC NO
D1 RL o
R1 R2 R3 U3A 12v
2K2 2K2 2K2 2 1 DOVAC
I A S O
= = = R 7404 —
o boiB |
Ry —
S5 5 v1s u2B LAMP1
— v} ) 6 P N R8 Q2 220v
S6 © 5 5 6 a7 SCR
L5375 4075 e — NC NO
7408
Cwa = - =~ v =~ D2 H—RE — ‘ ‘
Gpaostriph Hd cong nghi€p nang cao uss oy
2K2 Q0 2K2 Q0 2K2 44©<,37 PNVAC

7404

LAMP2
220V
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Mach dén sing lan dan, tat lan dan bang JK FF:
A B

o [e]

CLk © CLK CLK

RESET

Mach dén sang lan dan, tat lan dan bang D FF:

Gido trinh dieén tU cong nghi€p nang cao
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cLxk ©

¢ D
(] o]
V1B L] U24 L V2B
1013 - - 1013 - > 013
Bk s [T 1 I PN B E
Lok L be ik
— [0 2 — [0
[ - —+& - Q

o—o0"
-
-

——

»—O

Gido trinh dién tU cong nghi€p nang cao
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