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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai séch gido trinh nén cac ngudn thdng tin ¢d thé duoc phép ding
nguy@n ban hoic trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hoic st dung v&i muc dich kinh doanh thiéu
lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Dé thuc hién bién soan gido trinh dao tao nganh Ky thuat ldp dit dién va diéu
khién trong cdng nghiép & trinh d6 Cao ding, gido trinh Dién ti co' ban 12 mot trong
nhitng gido trinh mén hoc dao tao chuyén nganh dugc bién soan theo ndi dung chuong
trinh khung do truong ban hanh. Nai dung bién soan ngan gon, dé hiéu, tich hop kién
thirc va ky nang chat ch& vai nhau, logic.

Khi bién soan, nhém bién soan da cb ging cap nhat nhitng kién thic mai cé
lién quan dén noi dung chuong trinh dao tao va phu hop véi muc tiéu dao tao, noi
dung ly thuyét va thuc hanh duoc bién soan gan véi nhu cau thuc té trong san xuat
dong thoi cé tinh thuc tién cao. Noi dung gido trinh duoc bién soan véi dung lugng
thoi gian dao tao 90 gid gom co:

Bai 1: DPoc, do linh kién.

Bai 2: Mach dién tir co ban

Bai 3: Pai cwong k¥ thuit s6

Trong qua trinh sir dung gido trinh, tuy theo yéu cau ciing nhu khoa hoc va
cdng nghé phat trién cé thé diéu chinh thoi gian va bo sung nhitng kién thirc mai cho
phU hop. Trong gi4o trinh, chung toi ¢6 dé ra ndi dung thuc tap cua timg bai dé nguoi
hoc ciing ¢b va ap dung kién thac phi hop véi ky nang.

Tuy nhién, ty theo diéu kién co s& vat chat va trang thiét bi, cac truong co thé
st dung cho phu hop. Mic du da cb gang to chic bién soan dé dap ung duoc muc tiéu
dao tao nhung khong tranh dugc nhitng khiém khuyét. Rat mong nhan duoc déng gop
y kién cua cac thay, cb gi4o, ban doc dé nhdm bién soan s& hiéu chinh hoan thién hon.
Céac y kién dong gop xin guri vé Truong Cao dang cong nghiép Bic Ninh, TP. Bac
Ninh, Tinh Béac Ninh

Loi cam on cia cdc co quan lién quan, cdac don vi va cd nhan da tham gia.
Bdc Ninh, ngay....thang...nam 2017
Tham gia bién soan
1. Chu bién K§ su Nguyén Duy Hung
2. Ky su Ngo buc Td
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GIAO TRINH MON HQC/MO PUN

Tén m6 dun: PIEN TU CO BAN

Ma mo dun: MD 13

Thai gian thuc hién mé dun: 90 gio; (Ly thuyét: 30 gio; Thuc hanh, thi nghiém, thao
luan, bai tap: 52 gio; Kiém tra: 8 gio)

. Vi tri, tinh chét cia mé dun

- Vi tri: M6 dun duoc bd tri day ngay dau chuong trinh sau khi hoc xong cac mén hoc
chung, mon linh Kién dién tir, do luong dién ta.

- Tinh chat: La m6 dun ki thuat chuyén mén, thuoc mé dun dao tao bat budc.

1. Muc tiéu m6 dun:

- Kién thtc:

+ Phan tich duoc cac ban vé mach dién tir chinh xac.

+ Nhan dang, doc, do linh kién dién tir chinh Xac.

+ V& lai c4c mach dién thuc té chinh xac, dang tiéu chuan k§ thuat
- K¥ nang:

+ Str dung duogc cé4c loai ddng ho do dé kiém tra, phat hién hu hong cua linh kién dién
tir, thiét bi dién, hé thong dién. ..

+ Gia c6ng két qua do nhanh choéng, chinh xéc.
- Nang luc tu cha va trach nhiém:

+ Pam bao an toan cho nguoi va thiét bj.

+ Phét huy tinh chu dong, sang tao va tap trung trong céng viéc.
I11. NOi dung mo dun:

1. Noi dung téng quét va phan bé thoi gian:

Thoi gian (gio)

s§ 7 Thuwc hanh, ”
T Tén cac bai trong mo6 dun Tﬁt]g Ly ' thi nghiém, | Kiém
so | thuyet | thao luan, tra
bai tap
1 | Bai 1: Boc, do linh kién. 24 6 17 1

1. Linh kién thy dong
2. Linh kién ban dan
3. Bai kiém tra s6 1

2 | Bai 2: Mach dién tir co ban 40 13 26 2
. May hién soéng(Oscilloscope)

. Mach nguén
Mach 6n 4p

Bai kiém tra s6 2
Mach dao dong
Mach diéu khién
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7. Bai kiém tra s6 3
3 | Bai 3: Pai cuong k¥ thuat sd 22 11 9 1
1. Hé thdng s6 va ma hoa
2. Cac cong logic co ban
3. Mach dém, thanh ghi.
4. ROM, RAM
5. Bai kiém tra s6 4
Kiém tra két thic moé dun 4
Conag: 90 30 52 8
2. Noi dung chi tiét:
Bai 1: Poc, do linh kiénThoi gian: 24 gio
1. Muc tiéeu cua bai:
- Phan biét cac loai linh ki¢n dién tir ro1 va trong mach dién.
- Trinh bay cAu tao, tinh chét va cong dung cua linh kién trong mach dién tir
- Poc céc thong s6 k¥ thudt ghi trén than linh kién.
- Xac dinh dung vi tri cac chan trén linh kién.
- Pénh gia chat luong linh kién bang méy do hién song.
2. Ngi dung bai:
Thati gian (gio)
Thuc
S6 _ o , hanh, thi -
Noi dung chi tiet Ly ) Kieém
TT . nghiém,
thuyet tra
thao luan,
bai tap
1 | Linh kién thu dong. 3 5
1.1. Phan biét céac loai linh kién thu dong
1.2. Céach doc, do céac thong s linh kién thu
dong.
2 | Linh kién ban dan 3 12
2.1. Phan biét cac linh kién tich cuec.
2.2. Cach doc, do cac thong s6 k¥ thuat linh
kién ban dan.
3 | Bai kiém tra s 1 1
Téng sé: 6 17 1

Bai 2: Mach dién tir co ban  Thaoi gian: 40 gio

1. Muc tiéu cua bai:

- Phan tich duoc ciu tao, nguyén |y caa cac mach dién tir co ban




- Lap rap dtng k¥ thuat cac mach dién tir co ban

- Str dung thanh thao cac may do théng dung dé do kiém tra, stra chita cAc mach dién
tr co ban dung yéu cau ky thuat

- Rén luyén tinh can cd, ti mi, tac phong va vé sinh cdng nghiép.

2. Ngi dung bai:

Thoi gian (gio)

Thuc
S6 N . . hanh, thi .
Noi dung chi tiet Ly . Kiém
TT p nghiém,
thuyet o tra
thao luan,
bai tap
1 | May hién song. 2

1.1. Tac dung may hién song (Oscilloscope).
1.2. Chirc ning cac bd phan diéu chinh bén
ngoai

1.3. Huéng dan sir dung mdy hién séng

2 | Mach nguén 2 6
2.1. Mach ngudn xoay chiéu giam ap.

2.2. Mach ngudn xoay chiéu ting ap.

2.3. Dung linh ki¢n thu dong dé han dong,
giam ap.

2.4. Lap rap, khao sat mach ngudn

3 | Mach 6n ap 3 8
3.1. Mach 6n ap dung didt Zenner.

3.2. Mach 6n ap dung Transistor.

3.3. Mach 6n ap dung IC 6n ap.

+ Mach 6n ap duong st dung IC 6n ap 78xx.
+ Mach 6n ap am st dung IC 6n 4p 79xx.

+ Mach 6n ap dbi xtng st dung IC 6n ap
78xx va T9xX.

3.4. Lap rap, khao sat mach 6n ap

Bai kiém tra s6 2 1

Mach dao dong. 3 7
5.1. Mach dao dong dung Transistor.
5.2.Mach dao dong dung IC NE 555.
5.3. Lép rap, khao sat mach dao dong

6 | Mach diéu khién dén duong . 3 4
6.1. Mach diéu khién dén dudng.
6.2. Lap rap, khao sat mach dén dudng




7 | Baikiémtrasd 3

Tong so: 13 25

Bai 3: Pai cwong k¥ thuat sé6 Thoi gian: 22 gio
1. Muc tiéu cua bai:
- Po, doc chinh xac tri s6 cac dai lwong dién U, |, R, L, C, tan sd, cong suat va dién
nang...
- Lya chon phl hop phuong phép do cho timg dai lwong cu thé.
- Str dung va bao quan cac loai thiét bi do dtng tiéu chuan k¥ thuat.
- Rén luyén tinh chinh xac, chu dong, nghiém tdc trong cdng viéc.
2. Ngi dung bai:

Thoi gian (gio)
Thuc
Sb N s . hanh, thi "
Noi dung chi tiét Ly . Kiém
TT p nghiém,
thuyét o tra
thao luan,
bai tap
1 | Hé thong s6 va ma sb 3
2 | Cac cong logic co ban 2
3 | Mach dém, thanh ghi 4
4 | ROM, RAM 2
5 | Bai kiém tra sb 4 1
Kiém tra
Tong sé: 11 10 1

Bai kiém tra két thac mé dun: 4 gid



Noi dung cida mon hoc/mé dun:

BAI 1: POC, PO LINH KIEN Thoi gian: 24 gio
Muc tiéu caa bai:
- Phan bié€t cac loai linh ki¢n dién tir ro1 va trong mach dién.
- Trinh bay cAu tao, tinh chét va cong dung cua linh kién trong mach dién ti
- Poc céc thong s6 k¥ thuat ghi trén than linh kién.
- Xac dinh dung vi tri cac chan trén linh kién.

- Panh gia chat luong linh kién bang may do hién song.
Noi dung chinh:

1. Linh kién thu dong

1.1 Phén biét cac linh kién thu dong

1. bién tré

- COng dung: Dién tro 1a linh kién thu dong khdng thé thiéu trong cac mach dién va
dién tur, ching cd tac dung can tro dong dién, tao sy sut ap dé thuc hién cac chirc ning
Khac tuy theo vi tri cua dién tré ¢ trong mach. Pon vi: Q (6m)

1.1. Phan loai, cau tao, ky hiéu

- bién tro than 16p: 16i 12 mot chat cach dién thuong 1am bang st bao quanh 16i 1a mot
I6p than rat mong, bé mat cd pha 16p son cach dién trén than dién tré thuong c6 nhitng
vach mau.

L1 sir

Chén dién tro

" 16p than mong

- bién tré than ép: Puoc ciu tao tir chat din dién (than) tron véi chat cach dién thuong
1a dat sét va chat lién két hoa hoc dugc ép thanh thoi. Hai dau dugc han hai day dan
dung lam chan dién tro

Than ép

%J— Chén dién tré

- Pién tré mang kim loai: 18i 12 chat cach dién (sir). Bén ngoai duoc phu mot 16p kim
loai thuong 1a Niken hodc Crom loai ndy c6 tri s 6n dinh hon dién tré than nhung gia
thanh cao cong suat thuong 1a 1\2W

- Pién tro oxit kim loai: L6i 12 chat cach dién thuong 1a s Bén ngoai dwgc phu mot
I6p oxit kim loai thuong la oxit thiéc, ngoai cing phu 16p son cach dién dé bao ve.
Loai nay chiu duoc nhiét do va o6 am cao, cong suit thuong la 1\2W

- Pién tro day quan: Loi 1a chat cach dién bén ngoai duoc quan bang day hop kim co
dién tré cao. Ngoai cuing dugc phu 16p son cach dién dé bao vé va dé ghi gia tri dién



tro.

- bién tro dac biét: Nhiét tré, Quang tra, Bién tro cau chi, Dién tré tuy &p

- Ky higu, hinh dang thuec té.

= _:.. i
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1.2. Cac doc, do dién treé.
a. Poc vach mau

Quy tic vé ma mau:

Mau Gia tri twong Hé s6 nhan Sai 6
ung

DPen 0 10°
Nau 1 10t +1%
boé 2 102 + 2%
Cam 3 10°
Vang 4 104
Xanh 14 5 10° +0,5%
Xanh 6 108 +25%
duong
Tim 7 107 +10%
Xam 8 108 +0,5%
Tring 9 10°
Nhil vang 10t + 5%
Nhii bac 107 +10%

Cach doc dién tré 3 vong mau
—

Vong mau 1: chi s6 tha 1
Vong mau 2: chi s6 tha 2
Vong mau 3: chi s6 hé s6 nhan

hi s nhan
s thar 2
S0 ther 1

Gia tri R = (vong mau 1)(vong mau 2) x 10 (mi véng mau3) ((y)

- Vidu:




R =10.10°+20% = 10000Q + 20%
Ciach doc tri sé dién tré 4 vong mau:

]]]
Vong s 1 / \ Véng sé 4

Vang sé 2 Vong sb 3

Vong mau 1: chi s6 tht 1

Vong mau 2: chi s tha 2

Vong mau 3: chi s6 hé s6 nhan

Vong mau 4: chi sai s6

Tri s6 = (vong 1)(vong 2) x 10 (M3 vong3) 4 gai 55 (QQ)

Ciach doc tri sd dién tré 5 vong mau : (dién tré chinh xac)

AN

vong sb 2 Vong sb 3 Vong sb 4

Vong mau 1: chi sd thtr 1

Vong mau 2: chi s6 tha 2

Vong mau 3: chi s6 tht 3

Vong mau 4: chi s6 hé s6 nhan

Vong mau 5: chi sai sd

Tri s6 = (vong 1)(vong 2) (vong 3) x 10 (Mivong4) 4 gai 55 (Q)
Cach doc dién tré 6 vong mau

| ; nhigt 4¢ dién tré thay ¢éi
phin tram sai sé
hé sé nhin

sé nhinthe 3
26 nhin thar 2

& nhin thir nhit

Vong mau 1: chi s6 tht 1

Vong mau 2: chi s6 tha 2

Vong mau 3: chi s6 tha 3

Vong mau 4: chi s6 thir 4

Vong mau 5: chi s6 hé s6 nhan

Vong mau 6: chi sai s6

Tri s6 = (vong 1)(vong 2) (vong 3) (vong 4) x 10 (M3vong3) 4 gaj 5§ (QQ)

1.2.2 Cach do

Truéc hét, lay thang do Rx1K, chap hai day do, chinh kim vé ngay vi tri 0 Ohm.



Khi do, dong dién ciia ngudn pin 3V trong may do s& bom dong ra ¢ day do, dong qua
dién tré Rx=10K tr¢ vao ¢ day den, kim s& 1én chi ngay vach sé 10, vi dién tré dang
do 1 10K. K&t luan: dién tré tot.

2. Tu dién

2.1 Ky hi¢u, phan loai, ciu tao

Ky hi¢u
—A— S S
—+
—
—g
Phan loai

- Ty héa: 1a nhitng tu c6 phan cuc (-)(+) va ludn c6 hinh tru. Trén than ty duoc thé
hién gié tri dién dung thuong la pF

v"!ﬁ

- Tu gidy, tu mica, tu gém, tu mang mong: 1a nhitng tu khdng phan cuc va cé hinh det,
khong phan biét Am dwong. Trén than ty duoc thé hién gia tri dién dung thuong 1 pF,

nF Q
e® s@ns

- Tu xoay: 1a nhirng tu c6 thé thay ddi gia tri dién dung

Ty xoay: Tuy tinh chinh:
c6 dién dung thay déi c6 dién dung chinh duoc

|
A

Ky hiéu

Hinh dang Hinh dang
- Tu Li ion: la cac tu c6 mat dd nang luong cuc cao (supercapacitor) nhu Ty dién Li
ion (tu LIC), 14 tu phan cuc va dung cho tich dién mét chidu. Chidng cd thé trix dién
nang cho vai thang, cap nguoén thay cac pin Iuu dir liéu trong cac may dién tir. Kha
ning phong nap nhanh va chaa nhiéu ning luong htra hen tng dung tu nay trong giao
thong dé khai théc lai nang lwong hdm phanh (thang), cung cap ning luong dinh dot
xuét cho 6 to dién, tau dién, tau hoa nhanh,. ..



Céu tao caa tu dién

Mot tu dién thong thuong s& ¢6 cau tao bao gom:

Tu dién gdm it nhat hai day dan dién thuong & dang tam kim loai. Hai bé mat nay
duoc dat song song véi nhau va dugce ngan cach bai mot 16p dién moi.

Dién méi str dung cho tu dién 1a céc chat khong dan dién gom thay tinh, gidy, gidy tim
hoa chat, gém, mica, mang nhwa hoic khdng khi. Cac dién méi nay khong dan dién
nham tang kha nang tich trit ning luong dién cua tu dién.

Tuy thudc vao chat liéu cach dién ¢ giira ban cuc thi tu dién c6 tén goi twong tng. Vi
du nhu néu nhu 16p cach dién 1a khoéng khi ta c6 tu khdng khi, 1a gidy ta co tu giay,
con 1a gém ta cd tu gdm va néu 1a 16p hoa chét thi cho ta tu héa

| 2ban
cuc

Lop céach

dién

! 2 |&p kim
Tloax’

vo

alumium

—vé nhya

Nguyén ly hoat dong

Nguyén ly phdng nap cua tu dién duoc hiéu 12 kha nang tich trit nang lugng
dién nhu mot 4c quy nho dudi dang ning luong dién truong. N6 luu trit hiéu qua cac
electron va phéong ra cac dién tich nay dé tao ra dong dién. Nhung né khong c6 kha
nang sinh ra cc dién tich electron. Pay ciing 1a diém khac biét 1on cua tu dién véi ac
qui. Nguy@n ly nap xa cua tu dién l1a tinh chat dic trung va ciing 1a diéu co ban trong
nguyén ly 1am viéc cua tu dién. Nho tinh chat nay ma tu dién c6 kha ning dan dién
xoay chiéu. Néu dién ap cua hai ban mach khong thay d6i dot ngoét ma bién thién theo
thoi gian ma ta cim nap hoac xa tu rat dé gay ra hién twong né cd tia lira dién do dong
dién tang vot. Pay 1a nguyén Iy nap xa cua tu dién kha pho bién

R1 R1
51 100K 100K
O—0 AN ? AV
o BV Dong nap
S - R2 R2
100K 100K
L +7% W S—— W
—-
C1 S . c1 _H
4700F =—— oNg X3 —_—
¢ Dongnap u Dong xa 470uF
—» -
S1déng (S2 hd): Tu C1 dang nap dién %7) Kho dién S1déng (S2 hd): Tu C1 dang nap dién %7) Kho dién

2.2. Cach doc, do gia tri va mac tu dién



2.2.1.Cach doc, do gia tri cua tu dién
a. Cach doc.
Ghi bang sé va chik:
K,Z,J,Ilutngvoil don vi pF
H, n ung véi don vi nF
M, m ung vaéi don vi uF
Vi tri cia chir thé hién chir sé thap phan, gia tri caa s6 thé hién gia tri caa tu
Vi du

2H7) [ C=27nF+5%U=1KV |
Vidu 102G = 10 *100pF * 2%
Sai s6
C=+0,25% J =+5%
F=%1% K =+10%
M =+ 20% D=+05%
S =+50% G=12%
VD:
221K C =22 %10 = 220 pF + 10%
1KV U= 1KV

Ghi bang céac con s6 khong kém theo chir
+ Néu cac con s kém theo dau cham hay phay thi don vi la puF , vi tri dau phay (dau
cham) thé hién chir s6 thap phan

01K C = 0,01uF + 10%
100V U = 100V

075] C = 0,075uF + 5%
1600V | U = 1600V

+ Néu cac con s khong kém theo dau thi don vi 1a pF va con sé cubi ciing biéu thi s6
Dic biét s6 cudi cing 12 s6 0 d6 1a gia tri thuc

luy thura cua 10 .

763 C=76.1000 pF
25 U =25V

200 C =200 pF

50 u=50V

- Ghi gia tri dién dung va dién ap déu theo mai so
M3 s6 cua gié tri dién dung gém 3 chit s6 va 1 chit cai
Mi s6 ctia dién ap gom 1 chit s6 va 1 chit cai

Véi loai tu dién nay:
Gia trj dién dung duoc doc nhu phan trén

Dién 4p lam viéc ta tra bang duéi day dé biét gi tri (don vi tinh bang Volt)



TT | A B C D E F G| H I K

0 1 |1.25]1 1.6 | 2 |25 (3.15| 4 5163 8

1 10 |12,5] 16 | 20 | 25 (31,5 40 | 50 | 63 | 80

2 |100 (125|160 | 200 250|315 |400|500 (630|800

1000]1250)1600(2000)2500(3150{4000{5000|6300]8000

%]

Cach do tu dién
Dung dong hd van nang kiém tra qua trinh phong nap cia tu (ding tu phan cyc)
Budc 1: Dung dong hd thang do Ohm hop 1y.
Néu gi4 tri dién dung ctia tu nho thi dung gia tri thang do 16n, néu gid tri dién dung cta
tu 16n thi dung thang do nho
Budc 2: Dung que do dong hd nbi tat hai cyc cta tu dé tu phong hét dién
Budc 3: Pat hai que do 1én hai cyc cua tu dién, dong thoi quan sat qua trinh di
chuyén cua tu.

Qua trinh do s& xay ra mot trong cac truong hop sau:

- Néu kim dong ho tién vé vi tri 0 sau d6 kim tra tir tir vé vi tri oo, chting t6 chat lugng
tu d6 con tot
- Néu kim dong ho tién vé vi tri 0 va ndm ngay tai vi tri 0, chimg to tu d6 bi chap —
chét luong tu d6 bi hong
- Néu kim déng hd tién vé vi tri 0 sau d6 kim tra tir tir vé vi tri oo duge khoang nira
duong roi dimg lai, chimg to tu bi rd ri — tu d6 chit lugng kém.
- Cach mic
Miic tu dién néi tiép:

2 tu mac ndi tiép: Ctd=C1.C2/(C1 + C2)

3 tu mic noi tiép: 1/C td = (1/C1) + (1/C2 ) + (1/C3)
Khi méc nbi tiép thi dién ap chiju dung cua tu tuong duong bang tong dién 4p cua cac
tu cong lai: Utd=U1l + U2 + U3
Luuy: méc ndi tiép céc tu dién, néu 1a cc tu hoa can cha v chiéu cua tu dién, cuc Am
tu trude phai ndi voi cuc duong tu nhu so dd duéi:

c1 cz2 c3

+
e—=
|

Mac tu dién song song:

Céc tu dién méc song song thi c6 dién dung trong duong bang tong dién dung cua cic
tuconglaiC=Cl +C2+C3



3. Cudn Cam
3.1 Ky hiéu

3.2 Phan logi

Cuon chan Cuon diu chinh Cuon hinh xuyen Cuon anten

Dau day dan

(/I/l".'"{'("'fﬂ'l/}l)lllll

j

Wy

e

\

ropanvnT

N
o

-

AR

MW

. Cuon dicu chish
9‘ i o thanh dan huong

Hinh 2.36: Cac loai cuon cam
3.2.1 Bi€n ap nguon va bién ap am tan

- C

8ién ép ngudn gién ap ngudn hinh xuyén

Hinh 2.37: Hinh dang bién &p ngudn va bién ap &m tan
3.2.2 Bién 4p xung & Cao &p

1T
Bién &p xung Cao dp

Hinh 2.39: Hinh dang bién &p xung va cudn cao ap
3.3 Ung dung cudn cim :
Bién ap:

Cuon Cuon
socap thu cap

Hinh 2.40: Hinh dang cau tao bién &p
Role



Tir trudng do cudn day sinh ra duoc tng dung vao viéc ché tao chuyén mach diéu
khién bang dién, thay cho viéc déng md bang tay, trong ki thuat nguoi ta goi linh kién
nay 1a role. Loai role thuong duoc goi 1a role dién tir va c6 so dd biéu dién nhu trén
Hinh 2.41 . Nhin vao so db ta biét hai théng s quan trong 1a: 4p hoat déng cua cudn
day 1a 12V, céc tiép diém chju dong 1a 3A.
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Kole 12vspDT
Hinh 2.41: Cau tao relay
2. Linh kién ban dan

2.1. Diode
- CAu tao:

- Ky hiéu

- Cach do: Dung méay do VOM ¢ thang x1 hozc x10 tién hanh do 2 1an c6 dao chiéu
que do. Trong 2 lan do thi chi ¢ 1 lan kim dong hd c6 gié tri thi o 1an do d6 que den &
dau 1a chan A, con lai 12 chan K va chat lugng Diode 12 tt

2.2. Tranzitor lwong cuc BJT

_ Loai NPN
, Tiép gidp B-E
Tikp gtp B It / .

el :
¢ 'esleloadl &
N N E
Nguyén ly lam viéc
Tiép giap B-E Tiép giap B-C Tiép giap B-E Tiép giap B-C
// \ e
N p ~
E C E C
N N NP |N
i < T
e 3 I
B | I ’—B—’/ N
E,
— 1 = |1
E, E,

a. Cuc B dé ho b. Cuc B ndi véi ngudn dién



- Xét TH a. Céc hat electron 1 hat tai dién da sb cua vung cuc E khdng thé di chuyén
qua ving cuc B nén khong c6 dong dién chay trong T. Tuy nhién do chuyén dong
nhiét nén c6 mot sb rat it dién tir vuot qua 16p tiép gidp gbc — gop, tao ra mot dong
dién rat nho goi la dong dién ro.
- Xét TH b. N&i thém ngudn E1 sao cho: Ve < Vs va Ve < Vc
Khi d6, diode BE phén cyc thuan nén cac e tir viing phat E dé dang di qua ving goc B.
Con diode BC phan cuc nguoc nén céac e khong thé di qua ving gbc B.
Do ndng d tap chat ving B thap va kich thudc ving B rat mong nén sb luong 16 tréng
1a hat tai da s6 & viing B rit it. Do d6 sb luong cac e tir ving E chuyén dong sang ving
B rat Ion. Nhung chi ¢ rat it tai hop véi 15 tréng trong ving B dé tao thanh dong g,
con cuc gop C do co dién ap 16n hon nén hit phan I6n dién tir trong ving cuc B sang
vung cuc C tao thanh dong lc.

Cuc E ndi voi nguon am nén khi bi mat e, s& hit c4c e tir nguén am dén thé chd,
tao thanh dong Ie.

S6 luong cac e bi hit tir cuc E dén di chuyén sang cuc B va C nén dong dién lg
va Ic déu di chuyén vé cuc E. Taco: le=1lg + Ic
Cach do, kiém tra:
Budc 1: Xac dinh chén B. Chon thang do dién tré x1 hoac x10
Tién hanh do 6 1an c6 dao chiéu que do. Trong 6 lan do ¢6 2 1an kim dong hé cé gia
tri. Néu que den ¢ d6 1a B (Loai NPN) va que do6 (loai PNP)
Budc 2: Xac dinh C, E. Chon thang x10K
Tién hanh do 2 1an c¢6 dao chiéu. Lan do nao c6 gia tri nhd hon ma que do6 1a C, con lai
laE

- Loai PNP:
Tiép giap B-C Tiép giép B-E
L c
Do © oD
—|lo@| © |© Dl }— B
c leasl oloa]’ E
P N P E

Xét nguyén ly lam viéc cua tranzitor PNP

Tiép giagp B-E  Tiép giap B-C Tiép gidgp B-E  Tiép giap B-C

E C E p p C
P|N [P — N _
I |
B | ,J
I
El.
|1 = |
E, E,
a. Cuc B dé hé b. Cyc B ndi véi ngudn dién

- Xét TH a. Dudi tac dung cua luc tinh dién, cc hat tai dién tdi da cua ving E s& di



chuyén sang ving C nhung do diode BE khong dugc phan cuc nén 16 tréng caa ving
E khong thé sang ving B duoc, vi vay khdng c6 hién tuong tai hop gitra 16 tréng va e
tuc 1a khong c6 dong dién chay qua T
- Xét TH b. N6i thém ngudn Ez sao cho: Ve > Ve va Vi >Vc
Khi d6, diode BE phén cyc thuan nén cac 15 tréng tir ving ban dan P cua cyc phat E di
chuyén qua ving ban din N cua cuc gdc B dé tai hop véi céc e. Ving ban dan N cua
cuc B c6 thém 16 tréng nén c6 dién tich dwong, do cuc B nbi vao dién &p am cua
nguon Ei1 nén ngudn Ex s& hat mot s 16 tréng trong ving ban dan N cua cuc B, tao
thanh dong Is . Cuc C néi vao dién ap 4m hon nén hat hau hét céc 15 tréng trong ving
ban dan N cua cuc B sang viing ban dan P cua cuc C, tao thanh dong Ic

Cuc E ndi véi ngudn duong nén khi ving ban dan P cua cyc E bi mat 15 trong,
s& hat 16 tréng tir ngudn duong 1én thé chd tao thanh dong Ie.

S6 luong 15 trong bi hat tir cuc E dén di chuyén sang cuc B va C nén dong dién
g va Ic déu tir cuc E di ra.
Taco: le=ls+lc

Cach xac dinh chan B,C,E

Budcl: St dung dong ho thang do Q nho nhat

Budc 2: Liy mot que bat ky lam cb dinh (que den) va dat 1én mot chan c¢d dinh bat
ky (chan thtr nhat). Que do con lai di dong 1én hai chan khac (chan thir 2 va chén thir
3), dong thoi ghi két qua cua hai phép do d6

Lan do thtr nhét ta co két qua cua hai phép do R1-1 va R1-2.

Budc 3: Di chuyén que c¢6 dinh sang chan th hai, thyc hién nhu bude 2.

Lan do tht hai ta c6 két qua cua hai phép do R2-1va R2-2.

Budc 4: Di chuyén que c6 dinh sang chan tht ba, thuc hién nhu budc 2.

Lan do tht ba ta c6 két qua cua hai phép do R3-1 va R3-2.

Budc 5: Xac dinh cuc Base va loai Transistor:

Lay két qua cua ba 1an do trén so sanh 1an do ndo c6 hai két qua phép do bang nhau
hoac gﬁn béng nhau va nho nhat (lén 1) lam can cu dé xé4c dinh cuc Base va loai.

e Tai que do cb dinh 1a cuc Base ctia Transistor.

e Néu que do cd dinh 12 que den thi Transistor 1a loai nghich (N-P-N). Con néu que
do c6 dinh 1a que d6 thi Transistor 14 loai thuan (P-N-P).

2.3. Thysistor

Cong dung, Cau tao, ky hiéu

- Cong dung: Thyristor 1a linh kién ban dan thuong dung dé diéu khién déng va ngat
mach. N6 c6 thé 1a linh kién 2 cuc, 3 cuc hoic 4 cuc, ¢6 thé dan dién mot chiéu hoic
ca hai chiéu.

- Cau tao: Thyristior 1a mot linh kién gdm bdn 16p ban dan P1, N1, P2, N2 ghép lai. Tao
nén 3 cuc anode A, Cathode K va Gate G




Thyristor c6 cau tao gdm 4 16p ban dan ghép lai tao thanh hai Transistor mac ndi tiép,
mot Transistor thuan va mot Transistor ngugc (nhu so d6 twong duong & trén).
Thyristor ¢6 3 cuc 13 Anot, Katot va Gate goi 1a A-K-G, Thyristor 1a Diode c6 diéu
khién, binh thuong khi duoc phan cuc thuan, Thyristor chua dan dién, khi c6 mot dién
ap kich vao chan G => Thyristor dan cho dén khi dién ap ddo chiéu hodc cat dién ap
ngudn Thyristor méi ngung dan.
- Pic diém cia SCR:
+ Thoi gian mo va tét rat nhanh (vai ps dén chuc ps)
+ Cuong do dong dién cao.
+ Dién ap cao (hang nghin \VVon)
+ Sut ap gitra 2 cuc nho (tir 1 + 2V)
+ Kha nang diéu khién Ién
Phan cuc cho SCR.
Diéu kién d¢ SCR dan:
+ Phan cuc thuan A — K (Va > Vk)
+C0 mdt xung duong kich vao cuc G (Ug >0)

Nguyén ly hoat dong

Q2

@?l
r
\

Ban dau cong tic K2 déng, Thyristor mic du dugc phéan cyuc thuan nhung van khong
c6 dong dién chay qua, dén khong sang
Khi cong tac K1 dong, dién ap Ul cap vao chan G 1am Tranzito Q2 din— kéo theo
Tranzito Q1 din — dong dién tir ngudn U2 di qua Thyristor lam dén sang.
Tiép theo ta thiy cong tic K1 ngit nhung dén van sang, vi khi Tranzito Q1 dan, dién
ap chan B Tranzito Q2 ting 1am Tranzito Q2 dan, khi Tranzito Q2 dan lam 4p chan B
Tranzito Q1 giam lam Tranzito Q1 dan, nhu vy hai dén dinh thién cho nhau va duy tri
trang thai dan dién
Dén sang duy tri cho dén khi K2 ngit — Thyristor khong duoc cép dién va ngung
trang thai hoat dong
Khi Thyristor da ngung din, ta dong K2 nhung dén van khong sang nhu trudong hop
ban dau

Cach do kiém tra

- Xac dinh toa d¢ 3chén A, G, K

Pit dong ho & thang R x1 hoic R x10

Ta tién hanh 6 phép do. Trong 6 phép do chi c6 duy nhat mot phép do cho gia
tri dién tré. & phép do cho gia tri ohm do ta xac dinh cac cuc theo tung loai SCR nhu
sau



+ Péi voi SCR kich xung duong (Cuc G lay ra & 1op tiép giap P): Khi d6 que
den 1a cuc G, que do la cuc K, con lai la cuc A

+ Pdi véi SCR kich xung am (Cuc G lay ra & 16p tiép giap N): Khi d6 que den
la cuc A, que do la cuc G, con lai la cuc K
- X4c dinh chat lwgng SCR

Que do dat vao cuc K, que den dat vao cuc A. Sau do6 kich xung tir cuc A sang
cuc G rdi nha cuc G ra, néu kim dong hd 18n va van gitt & mot gia tri nhat dinh va
khong ddi khi ta nha cuc G thi SCR con tot
Chua y: Téc @6 kich nha cuc G cang nhanh cang tét

2.4. Triac

- Cong dung: Dung dan thdng dong AC ca 2 chiéu khi cuc G duoc kich xung
duong hoac am.

- Cau tao, ky hiéu

MT,
P|2N—3| Ny | Py | Ny |—
MT, G MT, - N
LI N | P, | Ny | Py G
MT,

- Gitra hai d¢au ra MT1 va MT2 1a méot khoa ngat dién gom bén 16p ban dan P-N-P-N
ndi song song véi bén 16p ban dan N-P-N-P. Bau ra thir ba goi 1a cuc diéu khién G.
Nhu vay triac dugc coi nhu hai SCR d4u song song nguoc chiéu véi nhau.

Phan cwc cho triac.

Triac c6 thé dugc phan cuc bang dong am hodc dong duong. Dong phéan cyc s&
quyét dinh chiéu dong dién chay qua triac.

Cach do, kiém tra.

Céch do Triac gan gidng nhu cach do SCR.

Do Triac ¢ cau tao gdm hai SCR bén trong nén khi kep que den vao cuc G, dit
que d6 vao hai cuc con lai, kim déu 1én. Pay chinh 13 diém khac biét gita SCR va
TRIAC.

Hai cuc MT1 va MT2 c6 dién tré rat 1on.

Pé kiém tra TRIAC con thuc su hoat dang hay khong ta sir dung so d6 test don gian
nhu sau: 100

) =
SW
12V 3= —o"o—
LED

Trong d6 R1 6 nhiém vu gigi han dong qua TRIAC, con Rz gidi han dong qua
cuc G.
Sau khi d& cap ngudn ta dong khoa SW (nghia 1a cyc G dugc ndi) khi d6 dén



LED séang (twong duong voi viéc TRIAC dan). Ngit khoa SW, néu LED van sang
tac 14 TRIAC con hoat dong tot.

2.5. IGBT

IGBT (viét tit cia cum tir tiéng anh Insulated Gate Bipolar Transistor) 1a Transistor c6
cuc diéu khién cach ly 1a loai linh kién ban dan cong suit 3 cuc. IGBT két hop kha
ning dong cit nhanh cia MOSFET va c¢6 kha ning chiu tai 16n caa Transistor thdng
thuong. IGBT ciing 1a phan tir duoc diéu khién bang dién ap, do d6 cong suét dicu
khién y&u cau sé& cuc bé

CAu tao va nguyén Iy hoat dong cia IGBT

IGBT MOSFET
Emitter Gate Source Gate

| guuimmy | g
P+¢/ / W = P+LL\‘_*__y T, S T Py

& S

Collector Drain

V& cau tric ban dan, IGBT gan giéng véi MOSFET, diém khac nhau 1 n6 c¢6 thém 16p
ndi v6i Collector tao nén céu tric ban dan P-N-P gitta Emiter (twong tu véi cuc gdc)
v6i Collector (trong tir cuc mang), ma khong 13 N-N nhu & MOSFET. Vi thé c6 thé
coi IGBT twong dwong véi Transistor P-N-P v6i dong Base duoc diéu khién bang mot
MOSFET

Dudi tac dung ciia ap diéu khién Uge > 0, kénh dan v6i nhitng hat mang dién 1a nhiing
dién tor duoc hinh thanh, giéng v&i cAu tric MOSFET.Céc dién ti di chuyén vé phia
Collector vuot qua 16p tiép giap N-P nhu & cdu tric giita base, Collector ¢ Transistor
thuong, va tao nén dong Collector

Hinh dang

Doge

Ap 1200Y



Ky hi¢u
"

Uu nhuoc diém cia IGBT

Ngay nay, IGBT duoc hy vong s& dan dan sé& thay thé tat ca cac loai khoa con lai. Bén
canh céac wu diém vuot troi thi van con mot vai cac han ché nhat dinh.

Uu diém:

— Cho phép viéc dong cit dé dang, chirc niang diéu khién nhanh chéng

— Chiu ap 16n hon MOS, thuong 1a 600V téi1 1.5kV, mot s6 loai 16n hon thi hoi dic
biét

— Tai dong 16n, ¢& xap xi 1KA. Sut ap bé va diéu khién bang ap

Nhwoc diém:

— Tan sd thap hon so véi MOS. Do vdy, véi cac Gmg dung can tn s6 cao ap 400V thi
MOS van dugc uu tién hon. Néu IGBT hoat dong & tan sb cao thi sut ap s€ 16n hon

— Cong suét vira va nho

— Gia thanh cao hon so véi cac linh kién khac nhu MOSFET

Ciach do va kiém tra IGBT c6 tot khong?

— N6i tat hai chan chan Gate va Emittor va cap dién ap khoang 12V

- Pé d?)ng hd van nang o ché do kiém tra diode, sau do dit cuc duong cua que do voi
chan Emittor va cuc 4m voi chan Collector. Kiém tra xem kim ciia d6ng ho van ning
da chi ding dién 4p roi trén diode ctia IGBT chua la duogc

— Nbi nguoc lai budc 2 va kiém tra déng ho, néu kim d@)ng ho chi hd mach hodc trang
thai dién trd vo cung lon 1a OK

Ung dung cia IGBT

Trong c4c mach dong cat nhanh cong suét I6n dién ap cao nhu bién tan, Servo, may
han, Lo toi cao tan...

BAI 2: MACH PIEN TU CO BAN Thoi gian: 40 gio

Muc tiéu cia bai:

- Phan tich duoc cau tao, nguyén Iy cua cac mach dién tir co ban

- Lap rap dting k¥ thuat cac mach dién tir co ban

- Str dung thanh thao cac may do théng dung dé do kiém tra, sira chita cAc mach dién
tr co ban dung yéu cau ky thuat

- Rén luyén tinh can cd, ti mi, tac phong va vé sinh cdng nghiép.

Noi dung chinh:

1. May hién séng

May hién séng s6 DSO1052B

Buoc 1: Xac dinh dang tin hiéu.
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* Céc phim chirc nang.
- 1 va 2: La cac kénh do ctia may hién song
- Kénh 1 ('hay kénh CH1)
+Coupling: Khdp ndi véi tin hiéu do
+ DC: Po tin hi¢u mét chiéu
+ AC: Po tin hiéu xoay chiéu
+ Probe: Thang chia bién d¢ (thang 10X 14 thang do chuan)

Ugg dgee- 10
thang do

- Push to Select: Truy céap cac tinh nang

- Push for Zoom: Chinh chu ki

- Push for Fine: Chinh bién do

- Auto Scale: Ché do chay tu dong cho ra dang tin hiéu tét nhat
* Quy trinh thuc hién.

Uth1_.m=

Noi dung Dung cy, thiét bi Yéu cau ky thuat

- C4p ngudn cho may do hién song | Bo ngudn cho may hién | Xac dinh dung tin hiéu
va mach tao dao dong dung I1C555 s6ng va mach do, may | dau ra cua mach dao

- B4t cdng tic ngudn cho may hién do hién séng dong NE555
song DS01052B, mach dao
- Khoi dong ché @6 lam viéc cho dong NE555

may hién séng biang phim

- Cai dat kénh do:
dé DC, - dé o
thang 10X

- Chinh chu ky bang nim




- Chinh bién d6 bang ndm

Buéc 2: Xuat cac théng so cia tin higu.

* Céc phim chirc nang.
- Meas: Phép do tir dong tat ca céc gia tri bién do, chu ki, tan so,.. .
Trén thanh céng cu ctia Meas s€ cO cic chiic nang sau
+ Source: Chon kénh do
+ Voltage: Po bién do
+ Time: Po chu ki, tan sd,...
* Quy trinh thuc hién

Néi dung Dung cu, thiét bj Yéu cau ky thuat

- Bam phim May hién song Xuat dung cac gia tri bién
DS01052B d6, chu ky, tan s6

- Chon kénh do bam phim

o

- Xuét bién d6 bam phim

e

- Bam phim Time:




Xuat chu ky chon Period, xuat
bién d6 chon Freq

Buéc 3: Luu trir tin hiéu

* Cac phim chirc ning.

Str dung phim Save/Recall : Luu/goi dir liéu
Trén thanh céng cu cua Save/Recall s€ c6 cac chuc nang sau

+ Storage : Luu Trir

Waveform : Chi doc duoc trén may hién song DS01052B
Setups : Chi doc dugc trén may hién song DS01052B
8-Bitmap : File anh dé dua ra may tinh

24-Bitmap : File anh dé dua ra may tinh

PNG : File anh dé dua ra may tinh

CSV : File doc cac thdng s cia may ma cua tin hiéu
+ Internal : Truy xuat dir liéu trén may
+ External : Xuat tin hiéu ra thiét bi luu trit
+ Disk Mgr : Théng tin trong thiét bi luu trix

* Quy trinh thuc hién

Noi dung Dung cu, Yéu cau k¥ thuat
thiét bi
Bam phim May hién song | Thuc hién luu trir dix liéu
DS01052B trén may va trén USB phai

+ Chon file luu trir BAm Storage

chinh xéac




* Luu trie trén may
+ Bam phim

Recall |

Save |

Delete ani

- Location: Chon vi tri luu

- Save: Luu dur liéu

- Recall: Goi dix liéu

- delete file: x6a dix liéu

* Luu trén USB

+ Cim USB vao may hién séng
+ Bam phim External:

+ Tao thu muc




- New Folder: Tao thu muc maéi
- Del Folder: X6a thu muc

- Recall: Lay thu muyc

+ Tao File

(Exploref«

|'a
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Mew File

- New file: Tao file mi
- Del File: Xoéa File dix liéu
- Recall: LAy File dir liéu

2. Mach nguon
a. So dé nguyén ly




A
V|| el
B
WSK& Km
L
Hinh 2.5

b. Nguyén ly lam viéc

Gia st mach dang lam viéc ¢ ché do xac lap, dién ap phia tht cap u.
=2 Uzsinwt(v), coi nhu khi D dan dién, dién ap sut trén nd la khong Volt .

- Trong ntra chu ky dau wt =0 dén =, dién ap uz duong, khi d6 cap van D1 va
D4 duogc phan cyc thuan, nén dan dién. Con cip van D2 va Ds bi phan cuc nguoc nén

khong dan dién. Khi d6 ta co:

Up1 = Up4a = 0; Up2= Up3 = - U2 <0; Utzi = U2 >0; ip1 = ipa= itai; ip2= Ip3 = 0.
- Trong ntra chu Ky sau ot = dén 2m, dién ap - uz duong, khi dé cap van D1 va
D4 bi phan cuc nguoc, nén khong dan dién. Con cap van D, va Ds phan cuc thuan nén

dan dién. Khi d6 ta co:

Up2 = Up3 = 0; Up1= Upsa= Uz <0; Utzi = - U2 >0; Ip2 = Ip3 = i ; Ip1 = ipa= 0.
- Céc chu ky sau nguyén ly hoat dong tuong tu .

c. Gidn do dong dién, dién ap (Hinh 2.6)

d. Mgt sé biéu thac tinh toan
- bién &p trung binh trén tai.

Uui =2.—— [2 Upsin (ot) dwt=0,9
2r 3,

Uo.
- Tri s6 trung binh cua dong dién
tai.
_0,90U2

ltai = :

- bién &p thuan, dién ap nguoc dat
trén Diode.

UD(thuan) = UD(nguoc) = \/E U2-
3. Mach én 4p

u -
u 2 U2 Uo
0 T 27 3n ot
Utai
0 ‘ T 2m 3 ot
Upt , . 2 R .
(Upa) I % K L
0 T 27 37 ot
Dz(iDS)I
0 ‘ T 27 3n a)t'
Hinh 2.6

Mach 6n &p : Giit mot dién &p cb dinh cung cap cho tai tiéu thu. Mach 6n &p 12 1 khau

quan trong trong hé théng mach ngudn.

Phan loai: On &p tham s6 va 6n &p hdi tiép ( ndi tiép va song song)



3.1.Mach 6n &p tham sé
3.1.1.Mach 6n &p cé dinh dung diode zener
3.1.1.1 So dd nguyén ly
Mach 6n &p tao &p 33V c¢b dinh dung diode Zener cung cip cho mach do kénh
trong Ti vi mau

. r"-.;"'\'ﬂ.-""'"-\a > -E'-E'-h.—.. B Kenh

p—

3.1.1.2 Nguyén ly hoat déng

Tir nguon 110V khéng cé dinh thdng qua dién tré han dong R1 va gim trén Dz 33V
dé lay ra mot dién ap cd dinh cung cap cho mach do kénh

Khi thiét ké mot mach 6n ap nhu trén ta can tinh toan dién trg han dong sao cho dong
dién nguoc cuc dai qua Dz phai nho hon dong ma Dz chiu dugc, dong cuc dai qua Dz
la khi dong qua R2=0

Nhu so do trén thi dong cuc dai qua Dz bang sut ap trén R1 chia cho gié tri R1 goi
dong diénnay lalltacd:11=(110-33)/7500=77/7500 ~10mA

Théng thuong ta nén dé dong nguoc qua Dz <25 mA

3.1.1.3. Lap rap mach.

a. Chudan bj:

- Dung cu: Pong hd van ning, panh kep, kim cat day.

- Thiét bi: Ban thuc tap dién tu.

- Vat tu: Day dan 1 soi.

- Linh Kién: dién tré, Tu dién, Diode zener

b. Trinh tw cdc bwéc thuc hign

- Bugc 1: Thiét lap so do lap rap

- Budc 2; Kiém tra linh kién va dinh vi linh kién

- Bué6c 3: Lap rap mach

- Budc 4: Kiém tra mach va cap ngudn.

- Budc 5: Khao sat tin hiéu

3.1.2 Mach 6n &p cé dinh dung tranzitor- 1C 6n ap

3.1.2.1. So @6 nguyén ly:
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3.1.2.2. Nguyén ly hoat dong

O mach trén dién ap tai diém A c6 thé thay d6i va con gon xoay chiéu nhung dién ap
tai diém B khong thay doi va twong dbi phang.

Nguyén ly 6n &p : Thong qua dién tré R1 va Dz gim cb dinh dién ap chan B cua
Transistor Q1, gia su khi dién &p chan E dén Q1 giam => khi do dién 4p UBE tang =>
dong qua dén Q1 tang => lam dién &p chén E cua dén tang , va nguoc lai ...

Mach 6n ap trén don gian va hiéu qua nén duoc st dung rat rong rdi va nguoi ta da san
Xuat cé&c loai IC ho LA78.. dé thay thé cho mach 6n &p trén, IC LA78.. ¢6 so dd mach
nhu sau

To=20

IC 6n &p ho LAT78.. IC 6n &p LA7805
4. Bai kiém tra
5. Mach dao dgng
5.1 Mach dao dong dung Transistor
a. Mach dao dong da hai.

- So dd:

[ R S S

Rer Ra2 Re1 Reo
C1 C2
Url Ur2
Q1 Q2




- Tac dung linh kién:
+) Q1, Q2 14 2 phan tir khuéch dai
+) Rel, Re2 1a 2 dién tré tai cuc C cua Q1, Q2
+) Rb1, Rb2 1a 2 dién trd dinh thién
+) C1, C2 1a 2 tu tao dao dong va ghép tang.
Nguyén ly lam viéc
- Khi cap ngudn , gia sir Q1 dén trudc, ap Uc Q1 giam => thong qua C1 1am &p
Ub Q2 giam => Q2 tit => ap Uc Q2 ting => théng qua C2 lam 4p Ub QI ting => X4c
lap trang thai Q1 dan bdo hoa va Q2 tit , sau khoang thoi gian t, dong nap qua R3 vao
tu C1 khi dién &p nay > 0,6V thi Q2 dan => ap Uc Q2 giam => tiép tuc nhu vay cho
dén khi Q2 dan bo hoa va Q1 tat, trang thai lap di 1ap lai va tao thanh dao dong, chu
ky dao dong phu thudc vao C1, C2 va R2, R3.
Lap rap mach.
a. Chudn bi:
- Dung cu: Bong hd van ning, panh kep, Kim cat day.
- Thiét bi: Ban thuc tap dién tu.
- Vat tu: Day dan 1 soi.
- Linh Kién: Tranzito, dién tr¢, Tu dién, Diode phéat quang
b. Trinh tw cdc bwéc thuc hign
- Budgc 1: Thiét lap so do lap rap
- Budc 2: Kiém tra linh kién va dinh vi linh kién
- Bué6c 3: Lap rap mach
- Bué6c 4: Kiém tra mach va cap nguon.
- Budgc 5: Khao sét tin hiéu
So dd lap rap




5.2. Mach dao déng dung 1C NE555

e I g a :
e
=y
e .
= 21w 8 mle LED-BE*
" 0
—C1
<3

6. Mach diéu khién dén dwong
Mach dicu khién: ban ngay thi dén sang, ban dé€m thi dén khong sang

R2
330R
<TEXT>

D1
LED-BIBY
<TEXT>

LDR1
TORCH_LDR
<TENT=

é

Q1
23704
<TEXT>

Mach diéu khién: ban ngay thi dén khong sang, ban dém thi dén sang

R2
330R
<TEXT=

D1
LED-BIBY
<TEXT>

(o}
2N3704
1k <TERT>
<TEXT=>

LDR1
‘ TORCH_LDR
<TEXT>

BAI 3: PAI CUONG KY THUAT SO Thoi gian: 22 gio

1. Muc tiéu cuaa bai:
- Po, doc chinh xac tri s6 cac dai lwong dién U, I, R, L, C, tan sd, cdng suat va dién

nang...



- Lya chon phl hop phuong phéap do cho timg dai lwong cu thé.

- Str dung va bao quan cac loai thiét bi do dtng tiéu chuan k¥ thuat.
- Ren luyén tinh chinh xac, chu dong, nghiém tdc trong cdng viéc.
2. N@i dung chinh:

1. Hé théng sb6 va ma s

- Myc tiéu: Phan biét va chuyén doi giiza cac hé thong so véi nhau, wu va nhirgc diém
cua hé thong ma so.

1.1 Hé théng sé thdp phan (Decimal system)

Trong hé thap phan nguoi ta st dung 10 ky tu tir 0 dén 9 két hop véi céac dau
cham, dau phay dé chi vé luong:

Trong day s6 thap phan: dn.1.d201do theo qui woc tir phai qua trai vi tri cua ching
thé hién hang don vi, hang chuc, hang trim, hang nghin . . . véi phan nguyén va nguoc
lai tir trai qua phai 1a phan chuc, phan trim, phan nghin . . . d4i véi phan 1é sau dau
phay.

Vi du: Hinh 1.3, cho sé thap phan 379,153 vé4i phan nguyén Ia 379 va phan I¢ 1a
153 dugc biéu dién nhu sau:

- 379,15310 = 3.10%4+7.10'+9.10°+1.101+5.10%+3.102

- 199910 = 1.10% + 9.10%2 + 9.10* +9.10° = 1000 + 900 + 90 + 9

-1,25=1.10°+2.101 +5.102=1,00 + 0,2 + 0,05 = 3,62510

NGi tom lai bat ki sb nao ciing 1a téng céc tich giita gia tri caa mdi chix sé voi gia
tri (goi la trong sd) cua no.

102 10! 10° 10-1 102 10-3

3 7 9 1 5 3
Diu phay
Hinh 1.3

Doi voi mot day sb thap phan c¢6 n sé hang thi c6 10" gia tri va giita hai gié tri
lién ké nhau chénh léch nhau 10 lan
1.2 Hé théng sé nhj phan (Binary system)
-Ky tusb: 0,1
-Cos6: 2
Pé biéu dién s6 nhi phan nguoi ta ding hai ki s6 (digit) 0 va 1 dé dién ta vé
lwong ciia mot dai luong nao d6.Mot ddy sé nhi phan chi tinh phan nguyén dugc biéu
dién nhu sau:
bn-1bn-2. . .b2b1bo
Qui uéc mdi s6 hang 1a mot bit. Bit tan cung bén trai goi 12 MSB (tuc 1a bit c6
gia tri lon nhét) va bit & tan cing bén phai goi 14 LSB (tuc 14 bit c6 gia tri nho nhat).



Nhu vay s6 nhi phan cd n bit thi s& c6 2" gia tri khac nhau. Gié tri nho nhat 12 0. .
.000 va gié tri 16n nhat 1a 1. . .111. Trong s céc bit tir thap dén cao lan luot 1a 1, 2, 4,
8 va gitra hai bit ké nhau chénh Iéch nhau 2 lan.
Vi du: S6 nhi phan 10101, = 1.24 + 0.23 + 1.22 + 0.21 + 1.2°
-11,101, =121 +1.2°+ 1.2t + 0.22 + 1.2°3
% Chuyén doi tiv sé6 nhi phdn sang thap phan.
Ouy tdc chuvén nhw sau:
Pn-1bn-2. . .b2b1bo = bn-1.2"14bn2.2"2. . . b2.2%+b1.21+D0.2°
Vi du: Chuyén ddi s6 nhi phan sau sang sb thap phan.
a) 100111
b) 11,1010

Giai
a) 1001115 = 1.25+0.244+0.25+1.22+1.21+1.20
=32+0+0+4+2+1 = 39
b) 11,1010, = 1.2'+1.2°41.2-14+0.2-2+1.23+0.2
=2+1+1/2+1/8
% Chuyén doi tiv s6 thdp phan sang nhi phan.
Ouy tdc chuyén nhu sau:
Str dung qui tic chia 2 lién tiép sé Ao va lay phan du
- Phan du dau tién caa phép chia la bit LSB
- Phan du cudi ciing cling cta phép chia la bit MSB
Vi du: Chuyén s thap phan Ao = 20 sang sé nhi phan
Viéc chuyén doi duoc tién hanh nhu sau:
4072 =20 +du 1 (LSE) ,
202 =104+ dur
1072 =5 +dir0
32 =2 +drl
22 =1 +dr0(MSE)

Két qua: A2 = 01001
1.3 Hé théng sé bat phan (Octal system)
-Ky trsd:0,1,2,3,4,5,6,7

- co sd: 8
Trong hé théng sé bat phan nguoi ta ding cac sb tir 0 dén 7 dé md ta vé luong
cua mot dai lwong va ciing theo luat vi tri trong sé cua 8™ (m=. . .-2,-1,0,1,2. . .). Mot

day s6 octal duoc biéu dién nhu sau:0n-10n-2. . 020100
Trong d6 mot day sb bat phan cé n sb hang thi s& c6 8" gia tri khac nhau, gié tri

thap nhat 12 0. . .000 va gia tri Ién nhat 13 7. . .777. Trong s6 céc bit tir thip dén cao lan
luot 12 1, 8, 64. . .va gitra hai sé lién ké nhau chénh Iéch nhau 8 1an

% Chuyén doi tir bat phan sang thap phan

Quy tdc chuyén nhu sau:
On-10n-2.. 020100
% Chuyén doi sb thap phan sang biéu dién s bat phan




Quy tdc chuyén nhu sau:
Dé thuc hién chuyén tir Ao sang As ta thuc hién phép chia cua Ao cho As roi lay

phan du
Vi du: Cho Aio = 435 hdy tim Ag=?
Ta c6: 435/8 = 54 + du 3 (LSO)

54/8 =6+ du 6
6/8 =0 + du 6 (MSO)
Két qua: As = 663
% Chuyén doi mét sé bat phan sang sé nhi phan
Dé thuc hién chuyén doi ta thay thé mot ky tu s6 bang mét s6 nhi phan 3 bit
twong tng theo bang sau:

ky t sb bit phin| ( 1 2 3 | 4|5 |68 7

Nhémnhj phdn | 000 {001l 010 |O11 |100 j101 |110 111

Vidu: -4 7 23=100111010;; 10s = 001 0002;

- 3 4 5¢=11100101,, 1

b4 f

011 100 101 011 011 111

1.4 Hé théng sé thdp luc phan (Hexadecimal system)
- Ky tu s6:0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F
- Co sb: 16
Hé HEX sir dung 16 ki tu bao gdm 10 s tu nhién tir 0 dén 9 va cac chix céi in hoa
gom A, B, C, D, E, F dé dién ta 16 s thap phan tir 0 dén 15.
Ly do ding hé thap luc phan 1a vi mét s6 nhi phan 4 bit c6 thé dién ta duoc 24 =
16 gié tri khac nhau nén rat thuan loi cho hé théng sé nao d6 chi ding mét ky tu ma co
thé tuong tng véi s6 nhi phan 4 bit, d6 1a hé thap luc phan.
Mot diy Hex duoc biéu dién nhu sau: hn-thn-2. . hohiho
Nhu vay trong day s6 Hex ¢ n sé hang thi s& c6 16" gia tri khac nhau, gia tri nho nhat
1a 0. . .000 va gia tri 16n nhat 13 F. . .FFF. Trong s6 cac bit lan luot 12 1, 16, 256. . . va
trong s cua hai sé hang ké nhau chénh Iéch nhau 16 lan.
% Chuyén d6i s6 thap luc phan sang sé thap phin
Vidu: 2 Eig = 2.16 + 14.16° = 4610
0 1 2 C, Dis=0.16%+1.16%+2.16* + 12.16° + 13.16
=0+ 256 + 32+ 12 + 0,0625 = 300,06510
Ghi chi: néu s6 thap luc phan bat dau bang chir thi khi viét phai thém s6 0 vao trudc,
vi du: EF — OEF.
% Chuyén d6i s6 thap phan sang s6 thip luc phén
- Thue hién theo quy tdc ldy Ao chia cho A roi ldy phan du
Vi du: Cho A1 = 5001 tim A =?

7s= 1011111,




Taco: 5001/16 =312+ du9
312/16 =19 + du 8
19/16 =1+ du 3
1/16 =0 + du 1
Két qud: As = 1389
<> Chuyén doi thap luc phan sang biéu dién sb nhi phan
- Thuec hién theo quy tdc biéu dién mét ky sé thdp luc phdn bang mét nhém to
hop 4 bit nhi phan
Vidu: V6i A16 = 4EFB suy ra A2 =010011101111 1011
V6i A16 =BCD2 suy ra A2 =10111100 1101 0010
- Bang hinh 1.4 m6 ta quan hé gitra hé thap phan, thap luc phan va nhi phan 4 bit
Thap phan | Thap luc phan Nhi phéan
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

MmO > o|oNogswiNF|o

I
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Hinh 1.4
1.5. Cac phép tinh s6 hoc trong hé nhi phén
X Céng va trir hai sé nhi phin
o Cong hai sé nhi phén

Nhu ta da biét cong hai sb thap phan 14 hang don vi cong trude va néu tong nho
hon 10 thi viét tbng, néu tong I6n hon 10 thi phai viét hang don vi va nhé 1 cho lan
cong ké trén.

Trong phép cong nhi phan ciing tao ra sé6 nhé. Pau tién cong hai bit nhi phan c6
nghia it nhat (LSB) néu két qua cong hai bit =< 1 thi viét két qua va néu két qua cong
hai bit > 1 thi phai c6 nhd vao két qua clia phép cong & bit ké tiép.

- Quy tac céng hai s6 nhi phan mét bit nhw sau:

=3 bi cdng: 1 i 1
S0 cdng: + O +1 +1
TS ne: o 1 1o

=3 nhd




1010 (= 10) 1101 (= 13
4+ 1001 (= 9) + 1111 (= 15)
10011 (= 19) 11100 (= 28)

o Trir hai s6 nhi phdn:
Trong phép trir néu s6 bi trir nho hon sé trir, cu thé 12 0 trir di 1, thi phai muon 1
& hang cao ké ma 12 2 ¢ hang dang trir va s6 muon ndy phai tra cho hang cao ké twrong
tu nhu phép trir hai s6 thap phan
- Quy tdc trir hai s6 nhi phan mét bit

$9'bi tri: 0 1 1 0
Souit: - 0 - 1 -0 -1
Hiéu: 0 | B |

TSﬁ‘mﬂc}n

Pé y rang 0 — 1 khdng phai 1a bang 11 ma 1a 1 vai 1 1a s6 muon. Khi trir hai s6
nhiéu bit thi muon & hang nao thi phai cong vao véi sb trir ciia hang d6 trudc khi thuc
hién viéc trr.

Vi du:

1011 1100

1001 0111
0010 0101

< Nhén va chia hai s6 nhi phéin
- Quy tac nhan hai so nhi phan mat bit
Canluu y: 0x0=0

O0x1=0
1x1=1
Vidu: Tinha) 1101 x101 )1 010x101
1101 1010
x 101 x101
0000 0000
1101 1010
1000001 110010

- Quy tac nhan hai sé nhi phan mét bit
Vi du: Thuc hién phép chia 1001100100 cho 11000
Lan chia dau tién, 5 bit cua sb bi chia nho hon s chia nén ta duoc két qua 1a 0,
sai d6 ta 1ay 6 bit caa s6 bi chia tiép ( twong g véi viéc dich phai sb chia 1 bit trudc
khi thuc hién phép trir)




1001100100'11000
~11 oool 0110011
0011100
- 11000
00100100
- 11000
011000+ Thé&m vao d&chia
- 11000 tHéplayphanle
00000
Két qua ta dwogc: 11001.1; = 25.510
% Cpng va trir hai so thap luc phan

e Cong hai sé thap luc phin
Khi cong hai sb thap phan néu tong 16n hon 9 thi ta viét con s6 don vi va nhé sd
hang chuc Ién hang cao ké. Tuong tu nhu vay d6i véi sé thap luc phan néu tong Ion
hon F (15 trong hé 10) thi ta viét con s6 don vi va nhé con sé hang thap luc 1én hang
cao ké.
Céng hai s6 thdp luc phan chi c6 mét sé
& & & &
+7 +8 +A +F
F 10 12 17

Ta thay:

- Truong hop 8 + 7 =15 tuwong Gng voi F

- Trudng hop 8 + 8 = 16, ta viét 16 — 16 = 0 va nhg 1 va két qua 1a 10

- Trudng hop 8 + A = 18, ta viét 18 — 16 = 2 va nhé 1 va két qua 1a 12

- Truong hop 8 + F = 23, ta viét 23 — 16 = 7 vanho 1 va két qua 1a 17

- Cung quy luat trén ap dung khi cong hai s6 Hex c6 nhiéu con sé va di nhién s6 nho
cho hang nao thi phai cong thém cho hang do.

Vi du:
1& Py Y
4+ = + EER 4+ S HBE7
200 19= e L |

Tri hai s6 thdp luc phan
Khi trir hai s6 Hex néu sd trir 16n hon sd bj trir ta muon 16 dé thém vao sé bi trur
va tra 1 cho s trir & hang cao ké.

Vi du:
B oA B2
=& N S Ty <
a3 4E AT
% Céng va trir hai sé BCD
e Céng hai s6 BCD

Cong hai s6 BCD khac vai cong hai sé nhi phan binh thuong. Khi tong & mdi s6
hang caa s BCD bing 9 (= 1001) hay nhé hon 9 thi d6 1a két qua cudi cung.
Vi du:



L0101 (=5) L0101 (= 5)
Q010 (= 2) Q100 (= 4)
QLLL (= 7) 1001 (= 9)
Khi tong hai s6 nhi phan 16n hon 9 tirc 12 tir 1010 tro 18n thi téng phai dugc cong
phai duoc cong thém 6 (= 0110) dé c6 tong 1a 9 hodc nhoé hon va sé nhd 1 1én hang
BCD c¢6 nghia cao hon.

Vi du:
+ 1000 1= 8)
Ol (=7
1111 (= 15) khéng phai 56 BCD

Ly do cong thém 6 vi ma BCD khdng ding 6 ma cao nhat cua sé nhi phan 4
bit d6 1a cic ma tir 1010 dén 1111.
o Trir hai s6 BCD
Trir hai s6 BCD cung gidng nhu trir hai s6 nhi phan nhiéu bit. Néu sé bi trir
nhé hon sé trir thi phai muon 1 ¢ hang c6 nghia trén ma 1a 10 ¢ hang dang trir. Dé tién

sap xép ta chuyén 1 & hang c6 nghia trén thanh 10 ¢ hang dang trir roi cong vao so bi
trir trude khi thuc hién phép tru.

Vi du:

00101010 01111001 (=79)
+ 0101 0101 0101(=55)

00101000 00100100 (=24)
0001 0111

0001 1000

v Bai tap:
1. Bién d6i cac sb nhi phan sau sang thap phan:
a) 10110,

b) 10001101,
¢) 1111010111,
d) 10111111,
e) 100100001001,
f) 110001101,
2. Bién d6i cac s6 thap phan sau sé nhi phan:

a) 37 b) 14 c) 189

d) 205 ¢) 2313 f) 511
3. Bién d6i céc so thap luc phan sau sang nhi phan:

a) 47s b) 23s ) 170g

d) 12A416 e) BC1216 f) 51716
4. Bién doi cac s thap phan sau sang bat phan:

a) 111 b) 97 ¢) 234

d) 45 e) 3214 f) 517



5. Bién d6i cac so thap phan sau sang thap luc phan:
a) 22 b) 321 c) 2007
d) 123 e) 4234 f) 517
6. Hay chuyén doi cac ma s6 sau:
a. Tu ma Binary sang Hexadecimal: 111001011,
b.Ttr ma Hexadecimal sang Octal: EDH
c.Tu mé Decimal sang Octal: 6710
d. Tur m& Decimal sang Binary: 4910
e.Tur md Decimal sang BCD: 7610
f. Hay tim sb bu 2 cua: (-12)
7. M4 hoa sé thap phan dudi ddy ding ma BCD :
al12 Db/192 ¢/ 2079 d/15436 e/ 0,375 f/17,250

1.6. Ma BCD (Binary code decimal)

Théng tin dwoc xu i trén mach sé diéu la cac s6 nhi phan nén moi thng tin di
liéu du 1 s6 lwgng, céc chit, cac dau, cac ménh Iénh sau cing phai ¢ dang nhi phan thi
mach s6 méi hiéu va xir 1i duoc. Do d6 phai qui dinh céch thirc ma cac sé nhi phan
dung dé biéu dién cac dir liéu khac nhau tir d6 xuét hién cac ma sd. Trudc tién ma thap
phan théng dung nhét 1a ma BCD (Binary code decimal: ma cta sé thap phan dugc ma
hoa theo sé nhi phan).

Vi ky s6 thap phan I6n nhat 12 9 nén ta can 4 bit ¢ ma hda mdi ki sé thap phan

Vi du: Bé minh hoa ma BCD ta tién hanh ma hda sé thap phan 2352sang méa
BCD. Trong d6 mdi ki sb cua hé thap phan duoc biéu dién bai mét to hop md BCD
nhu sau:

2 3 5 2 (Thip phin)

Pt

0010 0011 Olol Ool10 (BCL)

M3i s thap phan duoc ddi sang sé nhi phan tuong duong va ludn ludn dung 4 bit
cho tirng sb thap phan
M4 BCD biéu di&n mdi sé thap phan bang mét sé nhi phan 4 bit va ta nhan thay
rang chi c6 cac s tir 0000 dén 1001 duoc sir dung, ngodi cadc nhoém sb nhi phan 4 bit
nay khong duoc dung lam ma BCD.
Vi du: B6i s6 BCD sang sb thap phan
a) 1000100100100110.cp
b) 11001000010101118cp
a) Chia s BCD thanh tirng nhom 4 bit va d6i mdi nhém sang thap phan
1000 1001 0010 0110

& 9 2 s
Két qua sb thap phan twong ung la: 892610
b) Tuong tu nhu cau a ta co



llTDD 1000 DlTDl 0111
Wa cdm E.T 5 ?T
Trong BCD
» Uu diém : Chinh ctia ma BCD 1a d& dang chuyén d6i tir mi thap phan sang nhi phan
va nguoc lai bang cach chi cdn nhé cac nhém ma 4 bit ing véi cac ki s6 thip phén tir o
dén 9.
- So sanh m& BCD va ma nhi phan
Ta can phai hiéu ring ma BCD khéng phai 12 mot hé théng sé nhu hé théng sb
thap phan, nhi phan, bat phan va thap luc phan. Ma that ra, BCD la hé thap phan véi
ting ki s6 dugc ma hda thanh gié tri nhi phan tuong tng va ciing phai hiéu rang ma
BCD khong phai 1a mot ma nhi phan quy uéc.
M4 nhi phan quy wéc biéu dién s6 thap phan hoan chinh & dang nhi phan, con ma
BCD chi chuyén doi tirng ky s6 thap phan sang sé nhi phan tuong ung
1.7. Ma ASCII
Ngoai dir liéu dang s6 may tinh con c6 kha ning thao tac thong tin khac sé nhu
ma biéu thi mau ty abc, diu chdm cau, nhirng ky tu dic biét ciing nhu ky tu s6. Nhitng
mi nay duoc goi chung 1a ma chir s6. Bo ma chit s6 hoan chinh bao gém 26 chix
thuong, 26 chix hoa, 10 ky tu s, 7 dau chdm cau va chimg do 20 dén 40 ky tu khac. Ta
c6 thé ndi rang ma chit s6 biéu dién moi Ky ty va chit s6 ¢d trén ban phim may tinh.
M4 chir s6 duoc sir dyng rong réi hién nay la ma ASCII( American Standard
Code Information Interchange).
Ma ASCII 12 bo ma c6 7 bit nén c6 27= 128 nhom ma du dé biéu thi tat ca cac ky
tu trén ban phim may tinh.
Bdng danh sach bang ma ASCII

Ky tu Ma& ASCII 7 bit Octal Hexa
A 100 0001 101 41
B 100 0010 102 42
C 100 0011 103 43
D 100 0100 104 44
E 100 0101 105 45
F 100 0110 106 46
G 100 0111 107 47
H 100 1000 110 48
I 100 1001 111 49
J 100 1010 112 4A
K 100 1011 113 4B
L 100 1100 114 4C
M 100 1101 115 4D
N 1001110 116 4E
O] 100 1111 117 4F
P 101 0000 102 50
Q 101 0001 121 51
R 101 0010 122 52
S 101 0011 123 53




T 101 0100 124 54
U 101 0101 125 55
V 101 0110 126 56
w 101 0111 127 57
X 101 1000 130 58
Y 101 1001 131 59
Z 101 1010 132 S5A

Ngoai dit liéu dang s6 may tinh con c6 kha ning thao tac thong tin khac s nhu
ma biéu thi mau ty abc, dau cham cau, nhitng Ky tu dic biét ciing nhu ky tu s6. Nhitng
mi nay duoc goi chung 1a ma chix s6. Bo ma chit s6 hoan chinh bao gém 26 chix
thuong, 26 chix hoa, 10 ky tu s, 7 dau chdm cau va chimg do 20 dén 40 ky tu khac. Ta
c6 thé noi raing ma chir sé biéu dién moi ky tu va chit s co trén ban phim may tinh.

0 011 0000 060 30
1 011 0001 061 31
2 011 0010 062 32
3 011 0011 063 33
4 011 0100 064 34
5 011 0101 065 35
6 011 0110 066 36
7 0110111 067 37
8 011 1000 070 38
9 011 1001 071 39
<Ky tu traing> | 010 0000 040 20

010 1110 056 2E
( 010 1000 050 28
+ 010 1011 053 2B

010 0100 044 24
* 010 1010 052 2A
) 010 1001 051 29
- 010 1101 055 2D
/ 010 1111 057 2F
, 010 1100 054 2C
= 0111101 075 3D
<RETURN> | 000 1101 015 0D
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2. Céc cong Logic co ban ?
- Muc tiéu: Phdn tich duoc c@c mach cua cac cong Logic, tin hiéu cua ngd vao va ra
khi c6 su két hop cua nhiéu cong vai nhau.

Trong k¥ thuat dién tr nguoi ta ding nhiing linh kién dién tir can thiét két ndi véi
nhau theo c4c quy luat nhat dinh tao nén céc phan tir co ban va tir d6 hinh thanh cac
mach chirc ning phuc tap hon. Nhitng phan tir co ban nay goi la cac cong logic cin
ban.

Mot cong logic can ban bao gdm mét hay nhiéu ngd vao nhung cé duy nhat mot
ngd ra va gitra c4c ngd vao va ngd ra biéu thi mbi quan hé véi nhau duoc biéu dién qua
cac s nhi phan 0 va 1.



Xét vé mirc dién ap thi 0 ddc trung cho dién &p thap va 1 dic trung cho dién 4p cao va
c4c cong logic co ban bao gom céc cong sau.
2.1 Céng AND, hinh 1.5a,b
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Hinh 1.5a

Ky hiéu: Bdng trang thi

I — Y-AR |A
-k
0
1
l

AE

Y=
0
0
0
l

— | | — [ |

Hinh 1.5b: ky hiéu va bang trang thai
Nhan xét:
> Cong AND thyc hién toan nhan thong thudng gitra 0 va 1
> Ng6 ra cong AND bang 0 khi ¢c6 it nhat mot ngd vao bang 0
> Ngb ra cong AND bang 1 khi tat ca cac ngd vao diéu bang 1
Vi du: Mach dién hinh 1.6 sau thyc hién chirc nang caa cong AND

e e
A B
Eg Y=AB
Hinh 1.6

_Bong dén sé sang khi ca hai cong tic A va B déu dong
2.2 Cong OR, hinh 1.7
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A
. D2
A 8 3 Y
B
e Y R
B
Hinh 1.7a
Ky hiéu Bdng trang thii
R voain LA |B [T=A4B
B 0 |0 0
0 1 1
1|0 1
l l 1
Hinh 1.7b: ky hiéu va bang trang thai
Nhan xét:
- Céng OR thuc hién toan cong thong thudng giira 0 va 1
- Ngd ra cong OR bang 0 khi tat ca cac ngd vao bang 0
- Ngd ra cong OR bang 1 khi ¢6 it nhat mot ngd vao bang 1
Vi du: Mach dién hinh 1.8 sau thyc hién chutc ning cua cong OR
'/A
/
E
Y=A+E
hinh 1.8

Bong dén sé& sang khi cong tac A hoic cong tic B dugc bat

2.3 Cong NOT, hinh 1.9a,b
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Hinh 1.9a
Ky hiéur Béng trang thei
Y=4 A |Y=h
0 1l
I |0

Hinh 1.9b: ky hiéu va bang trang thai
Nhdn xét: Trang thai ngd vao va ngd ra cua cong NOT ludn doi nhau
AtVee =35V

2.4. Cong NAND, hinh 1.10a,b
+Vee =3V
R SXC
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Hinh 1.10a
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hinh 1.10: ky hiéu va bang trang thai
Nhdn xét:
> Cong NAND la dao trang thai ngd ra caa cong AND
> Ngb ra cong NAND bang 0 khi c6 tat ca cac ngd vao bang 1
> Ngd ra cong AND bang 1 khi c6 it nhat mot ngd vao bang 0
Vi du: Mach dién hinh 1.11 sau thuc hién chitc ning cia cong NAND

+ AL

BJ' ® Y=AE

Hinh 1.11
Bong dén sé& sang khi cong tac A hoic cong tac B khong dwoc nhan véi quy wdc
khi nhan trang thai ctia cong tic 1a 1 va khi khéng nhan 13 0
2.5. Cong NOR, hinh 1.12a,b
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Hinh 1.12b: ky hiéu va bang trang thai
Nhdn xét:
> Cong NOR 1a d4o cua céng OR
> Ngb ra cong NOR bang 0 khi c6 it nhat mot ngd vao bing 1
> Ngb ra cong NOR bang 1 khi tat ca cac ngd vao bang 0
Vi du: Mach dién thé hién quan hé caa cong NOT, hinh 1.13

e |

Y=-A+R
B -
Hinh 1.13
Chi can nhan mot trong hai nat nhan thi deén s¢ tat
2.6. Cong EX-OR, hinh 1.14
+%Vee =5V
R
D1
+V 22
A % N D1
RC
B D2z
RE +V R
RO +Vee =5V 1
= RB éR
D1
—m_.,
22
— | o
Hinh 1.14a
Ky hiduw: Binyg tranyg thii
A - _
Y = EE 1 ﬂE A B Y= AE 4+ AB
B 0 0 0
O 1 1
1 0 1
1 1 o

Hinh 1.14 b: ky hiéu va bang trang thai
Nhdn xét:
> Ngb ra cong EX-OR bang 0 khi tat ca cac ngd vao cing trang thai
> Ngb ra cong EX-OR bang 1 khi cac ngd vao khac trang thai

Cong EX-NOR, hinh 1.15a,b



+Vee =5V

Ve =5V
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+Vee=35V
RC
R
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D4
| Al
Hinh 1.15a
Ky hiéu; Bang trang thdi
A =
-= A B Y= AB+ AB
Y= AB+AB
B 0 0 1
0 l 0
l 0 0
l l 1
Hinh 1.15b: ky hiéu va bang trang thai
Nhdn xét:

> Ngb ra cong EX-NOR chinh 13 dao cua cong EX-OR

> Ngd ra cong EX-NOR bang 1 khi tat ca cac ngd vao clng trang thai

> Ngd ra cong EX-NOR biang 0 khi c4c ngd vao khéc trang thai
2.7 Cong @ém ( Buffer)

Cong dém ( Buffer) hay con goi la cong khong dao 1a cong c6 mot ngd vao va

mot ky hiéu va bang trang thai hoat dong nhu hinh 1.16a,b

l - | |
I L2l

||||—-

Hinh 1.16a



Béang trang thai

0|0
I |1

K hiéu

Hinh 1.16: ky hiéu va bang trang thai caa cong dém
Nhgn xét:

> X la ngd vao, co tro khang vao ( Zin ) v0 cung lon. Vi vay dong vao cua
cong dém rat nho.

> Y la ngd ra, co tré khang ra (Z ouw) rat nho. Vi vay céng dém cé kha nang
cung cap dong ngd ra I6n.

> Dung dé phdi hop tro khang vao.

> Dung dé cach ly va nang dong cho tai

3. Mach @ém, thanh ghi

3.1. Gidi thigu mét s6 IC dém va thanh ghi thong dung
- Muyc tiéu: Phan biét su giong va khac nhau giiza cac ho IC, chite ndang va iing dung
cua nO vao cac mach dién.

eIC dém, hinh 3.23
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Hinh 3.23

- Giai thich hoat dong cua cac ho IC:

+ Nhom 74L.5160/161/162/163

Ca 4 IC déu c6 cung kiéu chan va cac ngd vao ra twong tu nhau, c6 xung ck nhay &
canh xudng do d6 trong cau tao c6 thém mach dém sau ngd dong bd, c6 kha ning nap
song song va preset dong bo.

- LS160 1a IC dém chia 10, con LS161 va LS163 1a IC ¢ém chia 16



- LS160 va LS161 c6 chan xoa Cl khong dong bo con LS162, LS163 c6 chan xo4 Cl
ddng bo

+ Nhom 74L.S190, 74L.S191

74L.5190 12 mach dém chia 10 con 74LS191 la mach dém chia 16. Chang c6 kiéu chan
ra nhu nhau va chtrc ndng cling nhu nhau

- Chan EnG (enable gate) 1a ngd vao cho phép tac dong & thap; chan U/D la ngd cho
phép dém Ién hay xuéng (thap)

- Chan RC (ripple clock) xung ron s& xudng thap khi dém hét sé; duoc dung cho viéc
ndi tang va xac dinh tan sé caa xung max/min khi ndi tgi chan LD (load) cua tang sau.
Cach ndi tang nhu sau : chan RC cua tang trudc ndi téi chan ck cua tang sau, khi nay
tuy mdi mach 1 dém dong bo nhung toan mach 1a dém bat dong bo. Cach khac 1a chan
RC cua tang truéc ndi téi chan EnG cua tang sau, xung ck dung déng bo téi cac tang.
+Nhdm 7415192, LS193

L.S192 1a mach d¢ém chia 10 con LS193 1a mach dém chia 16

Ca 2 loai déu cdu triic chan nhu nhau va déu ¢ kha nang dém lén hay xudng

Khi dém 1én xung ck duoc dua vao chan CKU con khi dém xubng xung ck duoc dua
vao chan CKD

Khi dém I&n hét s chan Carry xudng thap, khi dém xudng hét sé chan Borrow xudng
thap. 2 chan nay dung khi can néi ting nhiéu I1C

Dic biét mach co thé dat truéc sé dém ban dau & cac chan ABCD va chan LD xudng
thip dé cho phép nap sé ban dau.

+ Nhém 74HC/HCT4518 va 74HC/HCT4520

Pay 1a 2 IC dém ddng bd ho CMOS dung FF D vé hoat dong ciing twong ty nhuw
nhitng IC ké trén nhung vi cu tao co ban tir cac cong logic CMOS nén tan sé hoat
dong thap hon so véi nhirng 1C ciing loai bu lai tiéu tan cdng suat thap.

4518 1a IC d&m chia 10 con 4520 la IC dém chia 16. Cau tric chan va dic tinh cua
chung nhu nhau. Chan nhan xung ck va chan cho phép E c¢6 thé chuyén d6i chirc ning
cho nhau do d6 mach c6 thé tac dong canh xuéng hay canh Ién

Mach ciing cho phép ndi tang nhiéu IC khi ndi Q3 cua tang trudc toi ngd E cua tang
sau.

IC thanh ghi 74L.S164, hinh 3.24
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Chung ta di duoc biét dén cac loai FF. Chang déu cd thé luu trit (nhé 1 bit) va
chi khi c6 xung ddng bo thi bit d6 méi truyén téi ngd ra (dao hay khoéng dao). Bay gio
néu ta mac nhiéu FF ndi tiép lai v&i nhau thi s& nhé duoc nhiéu bit. Cac ngd ra s& phan
hoat dong theo xung nhip ck. C6 thé lay ngd ra & tirng taing FF (goi 1a cac ngd ra song
song) hay & tang cudi (ngd ra ndi tiép). Nhu vay mach c6 thé ghi lai dit liéu (nho) va
dich chuyén n6 (truyén) nén mach duoc goi la ghi dich. Ghi dich ciing c6 rat nhiéu ung
dung dic biét trong may tinh, nhu chinh cai tén cta né: luu trit dit liéu va dich chuyén
dit liéu chi 1a tng dung noi bat nhat
So dd mach dién hinh 3.25, cac dén Led sé sang tir Q0 dén Q7
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Hinh 3.25

So do thyec té hinh 3.26 o ,
IC 74164 la mot thanh ghi dich 8 bit vao noi tiép va song song, lam viéc dugc ¢ tan so6
cao
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Hinh 3.26

< Nguyén Iy mach dién : Mach dién duoc chia lam 4 khéi chinh nhu sau:
- Khéi nguén gom.
Dong dién 220V AC dua vao bién thé T1 ha &p thanh 12V AC
D1-D4 chinh luu dong dién AC thanh dong di¢n DC
Cltuloc DC
IC 7805 6n dinh dién ap chuan
- Khoi tao xung vuéng.
IC 555 duoc thiét ké tao ra mach xung vudng , va bién tro dung dé diéu chinh d6 rong
xung .Ngé ra duoc lay tir chan s6 3 ciia IC 555
- Khéi quét Led (hay con goi l1a ghi dich)
Ngb ra chan sb 3 ciia IC 555 dugc dua vao chan s 8 ciia IC 74LS164. Ngb ra tir Q0-
Q7 s& dich chuyén (hay con goi la sang dan)
- Khdi mach dao tin hiéu.
Dung BJT Q1 tin hiéu duoc dua vao chan B va 1dy ra chan C

3.2. Mach dém
- Muyc tiéu: Phan biér dwoc mach dém lén, dém xuéng dong bé va khéng dong bg
nhitng tdc dong dnh hwéng dén mach dém nhu tan so, dién dp...Trinh bay dwoc wu
nhwrge diém mach dém vong va vong xoan ( Johnson), mach dém véi so dém dat
truoc.

Mach dém thyuc hién chirc ning dém Ién hodc dém xubng dudi tac dong cua xung
ddng ho (xung CK). Mach dém c6 thé chia 1am hai loai nhu sau:

Mach dém khéng dong bo 1a mach dém ma nguoi ta st dung cac FF lién két voi
nhau theo dang néi tiép. Mai ngd ra cua mot FF ddng thoi 1am xung CK cho tang sau.



Vi vay céc FF s& d6i trang thai mot cach tuan tu tir FF dau tién dén FF cudi cung.
Mach dém dong bo cac FF duoc kich hoat song song bai xung CK, déu nay lam cho
cac FF thay d6i trang thai dong thoi.
Mach dém 1én khong dong b
Xay dung mach @ém Ién nhj phan 3 bit, hinh 3.1
1 @ 1 Q1 2

I Q I Q IR
ﬂ —»JE-FFg —(»JK.-FF) —{pJE-FF5

K Q |— E Q |— E Q |—

alis (= [ [

Hinh 3.1: CAu tr(ic mach ¢ém 1én khong dong b
Mach dém 1én nhi phan 3 bit véi xung CK tac dong canh xudng va ngd vao xda
CLR tich cuc & murc thap.
Bdang trgng thai hinh 3.2:

Ck Q2 Q1 Qo
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1
8 0 0 0
Hinh 3.2

Gidi thich hoat dgng ciia mach:

Gia str trang thai ban dau cac ngd ra Qo= Q1 =Q2=0.

Céc ngd vao J, K caa FF déu ndi 1én mic cao nén cac FF ludn lat trang thai ngd
ra khi c6 xung CK tac dong canh xudng.

Khi xuat hién canh xudng cua xung CK thtr nhit Qo thay d6i trang thai tir Qo = 0
sang Qo = 1. Con Qi van bang 0 do FF chwa dugc tac dong.

Khi xuit hién canh xubng cia xung CK thir hai Qo thay ddi trang théi tir Qo =1
sang Qo = 0 lam CK1 thay dbi theo. Luc d6 CK1 thay ddi trang thai tir Ck1 = Qo = 1
sang Ck1 = Qo = 0 1am ngd ra Q1 cua FF1 thay ddi trang thai thai tr Q1 = 0 sang Q1
=1.

Véi canh xudng cia xung CK thi ba twong tu ta 6 Qo thay ddi trang thai tir Qo =
0 sang Qo = 1.

Qua trinh ¢t xay ra tai canh xudng cua xung CK va nhu vdy mach da thuc hién
dém Ién nhi phan 3 bit.



Dang song tin hiéu, hinh 3.3 :

1 2 3 4 5 b 7 8

Cx

@O0 |y Lo 1o |1 |01 |

Q 00 1 00 11 -

Q 0000 1111 |
Hinh 3.3

Ta thay ngd ra cia cac FF 1a ca&c ma s nhi phan 3 bit c6 gia tri tir 0000 —1111.
Gia tri cua s6 dém tang dan theo xung CK.
Dya va0 dang song tin hiéu ta thay: Tan s6 cia Qo = /2, tn s6 cua Q1 = /4 va
tan s cua Q, = /4.
Mach dém xudng khéng dong bo
% Xay dung mach d@ém xuong nh;i phan 3 bit, hinh 3.4

1 QEI 1 Q1 l QE
I Q J I Q J IQ J
ﬂ —CPJK—FFU j—C‘JK-FFl I_CPJK-FFE

Hinh 3.4 : Mach d¢ém xudng khong ddng bo
Mach dém xudng nhi phan 3 bit véi xung CK tac dong canh xudng va ngd vao
x6a CLR tich cuc & muc thap.
Bdang trgng thai hinh 3.5

Ck Q2 Q1 Qo
0 0 0 0
1 1 1 1
2 1 1 0
3 1 0 1
4 1 0 0
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Hinh 3.
Dang song tin hi¢u hinh 3.6:
1 2 3 4 5 6 78
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Hinh 3.6

Néu thuec hién dém xuong ding xung Ck tdc déng canh xuong thi:
- Xung CK dau tién tic dong binh thudng
- Ngd ra Q cua tang trudc ndi dén CK cua tang ké can.
+¢+ Giai thich hoat dong cua mach:
- DGi V6i mach dém xuong khi sz dung FF ¢6 xung Ck tde déng canh xuong thi ngd
ra Q, cua FFo duroc noi téi ngd vao Cki cua FF1, ngd ra Q, cua FF1 duoC néi t6i ngd
vao Ck cua FF..
- Gia sir trang thdi ban dau Qo = Q1 =Q2 =0 thi Q,=Q, =1
- Céac ngd vao JK cia cdc FF dwoc noi 18n mite logic 1 nén cic FF luén ddo trang
thai khi cé xung Ck tdc dong
- Tai thoi diém canh xudng cia xung Ck thiz nhdt ngd ra Qo ciia FFo tir Qo = 0 sang Qo
= 1va Qo = 1 xuéng Q, = 0. Khi dé Cka ciing thay doi theo Q, ( tir 1 xuong 0) khi d@o
ngd rater Q1 =0sang Q1 =1va Q,= 1xuéng O, lam FF, ciing thay déi theo Q, =0,
ngd ra Q2 =0 Ién 1. Trgng thai ngd ra luc nay la: Q2, Q1 ,Qo= 111.
- Tai thoi diém canh xudng cua xung Ck thiz hai ngd ra Qo cia FFo tir Qo = 1 xudng
Qo=0va Q,=0 Ién Q, =I. Khi d6 Cxi ciing thay dsi theo Q, (tir 0 1&n 1) lam FF4
khéng dwoc tac dong ( do tai thoi diém nay tuwong g véi canh 1én cia xung Ck dura
vao FF1) dodé ngé ra cua FFy1 van gi@ nguyén trang thdi truede dé tic 1a Q1 = 1.
Tuong tw Q2 = 1 va trang thai ngo ra cua cac FF luc nay la: Q2, Q1 ,Qo= 110.
- Tai thoi diém canh xuéng cia xung Ck thit ba ngd ra cia FFo, FF11a Qo =0 1én, Qo
=0vaQi=1xuong 0 lam Q, =1nén Q. van bang . Trang thai ngd ra cua cac FF
luc nay la: Qz, Q1 ,Qo= 101.
- Twong tw Véi cac xung Ck con lgi va ngd ra cua cac FF cudi cing Q2, Q1 ,Qo= 000.
Mach dém 1&n, dém xuéng khéng dong bd (n=4):

DPé c6 mach dém lén hoic dém xubng nguoi ta dung cac mach da hop 2—1( hai



trang thai 1 ngd ra) véi ngd vao diéu khién C chung dé chon Q hodc Q dao dua vao
tang sau qua cac cong NAND. Trong mach (hinh 3.7) dudi day khi C =1, Q ndi vao
Ck, mach d¢ém 1én va C =0. Q dao ndi vao Ck, mach dém xudng.

Q, 0, 0 0
I"'\\

+ A B C D
J  QF J  QF - OF 1 QF

ML Gy Gy < Cy 3 Gy
Kgi @ Kgi O -k g @ =K ¢ Q-

_ i 7 7 T

ol | 1 1

Hinh 3.7

Trén thuc té , dé don gian, ta c6 thé thay da hop 2—1 boi mot cong EX-OR ( hinh
3.8) , nga diéu khién C ndi vao mot ngd vao cong EX-OR, nga vao con lai ndi véi nga
ra Q cua FF va nga ra cia cong EX-OR néi vao ngd vao C cuaa FF sau, mach ciing
dém Ién/xuéng tiy vao C=0 hay C=1.

OK OE 05 QD

+ A + B + + D

J 0 J 0 J Q J 0

ﬂ-n- CK CK CK CK
K¢ O K¢ OF K¢ OF K g O

i i i i i

c=1:démxuéng  c¢=0:démlén
Hinh 3.8

Mach dém véi sé6 dém dit truéc

Nhiéu bo dém song song ¢ dang IC tich hop duoc thiét ké dé c6 kha ning
nap trudc sé can dém thay vi 0 nhu ta thuong thiy. S6 dat trude 1a bat ki trong
nhitng sé ¢6 thé ra cia mach va mach c6 thé dém 1én hay ¢ém xudng 1 cach dong
bo hay khong ddng bo tir s6 ndy.Viéc nay giéng nhu 1a nap song song & mach ghi
dich vay, bing cach tan dung ngd CI va Pr (ngd khong dong bo doc l1ap vai ck).
CAu trdc mach voi 3 tang FF duoc minh hoa nhu hinh va hoat déng nap duoc thuc
hién nhu hinh 3.18:
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Hinh 3.18. Mach dém dit truéc 3 bit
Gia st mach dang dém hay dung ¢ 1 sé dém nao d6. Pua sin sb dém co
trang thai can nap vao ngd A B C. Bit mot xung mac thap vao dau LD (parallel
load), xung nay sé& cho phép trang thai logic ABC qua cong NAND dé dua vao 3
tang FF qua 3 ngd Pr hay CI (tuy thuoc bit mac thap hay cao). Két qua 12 Q0 = A,
Q1=B,Q2=C.
Khi LD 1&n cao tré lai, lGc nay néu c6 xung nhip Ck thi mach s& tiép tuc dém
tir s6 vira nap (trude d6 ck va cac ngd T khong co tac dung).

3.3. Thanh ghi
- Muc tiéu: Phan biér dwoc cac logi thanh ghi. Trinh bay dwoc wu nhwoc diém cia no.

Thanh ghi dugc xdy dung trén co s¢ cac DFF ( hoac cac FF khac thuc hién
chirc ning cua DFF) va trong d6 mdi DFF s& luu trir 1 bit dir liéu.

Dé tao thanh ghi nhiéu Bit, nguoi ta ghép nhiéu DFF lai véi nhau theo qui luat
nhu sau

- Ngbd ra cua DFF dung truée duoc ndi véi ngd vao DATA cua DFF sau ( Dis
= @i ) (thanh ghi cé kha nang dich phai)

- Hoic ng4 ra cia DFF dung sau dugc ndi véi ngd vao cua DATA ding trude (
Di =Qi-1) 9 thanh ghi c6 kha nang dich trai.

3.3.1.Thanh ghi vao néi tiép ra song song dich phai, hinh 3.18

CAu trdc :
(n] Ql Q') Q3
1101 ‘ J
—D Q D Q D Q D Q
 FFg = FF) = FFa = FF;
Inl Q Q Q Q
oy

Hinh 3.18 : Thanh ghi vao ndi tiép ra song song dich phai



% Nguyén tac hoat déng:

Gia st cho dit liéu ngd vao Din = 111101 nhu hinh, ban dau Q3Q.Q1Qo = 0000
Do=1,D1=0,D2=0,D3=01taiCk1 Q0=1,Q:1=0,Q2=0,Q3=0.
Do=0,D1=1,D2=0,D3=01taiCk2Q0=0,0Q:=1,Q2=0,Q3=0.
Do=1,D1=1,D2=1,D3=01taiCks Q0=1,0Q0:1=0,Q2=1,Q3=0.
Do=1,D1=1,D2=0,D3=11taiCka Q0=1,0:1=1,0Q2=0,Q3=1.
Do=1,D1=1,D2=1,D3=0taiCks Qo=1,Q1=1,0Q2=0,Q3=1.
Do=1,D1=1,D2=1,D3=11taiCk6 Q0=1,0:1=1,0Q2=1,Q3=1.

Dang song tin hi¢u hinh 3.19:

% IR
. I
Hinh 3.19: Tin hiéu thanh ghi vao néi tiép ra song song dich phai
3.3.2. Thanh ghi vao néi tiép ra song song dich trai
% Nguyén tac hoat dong:
Gid si cho di ligu ngd vao Din = 111101 nhu hinh, ban dau Q3Q2Q1Qo = 0000
D3=1,D2=0,D1=0,Do=0taiCK1Q3=1,Q2=0,Q1=0,Qo=0.
D3=0,D2=1,D1=0,Do=0taiCK1Q3=0,Q2=1,Q1=0,Qo =0.
D3=1,D2=1,D1=1,D0=0taiCK1Q3=1,Q=0,Q:1=1,Qo=0.
D3=1,D2=1,D1=0,Do=11tiCK1Q3=1,Q=1,Q:=0,Qo = 1.

Qo Q Qa
N
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Hinh 3.20 : Thanh ghi vao ndi tiép ra song song dich trai
Dang song tin hiéu hinh 3.21
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Hinh 3.21: Tin hiéu thanh ghi vao néi tiép ra song song dich trai
3.3.3. Thanh ghi vao song song ra song song
Gia str dir liéu vao 1a DsD2D1Do = B3B2B1Bo. Khi c6 canh xuéng cua xung Ck
xuat hién thi véi Dz = Bs thi Qs = Bs, D2 = B2 thi Q2 = B,, D1 = B1 thi Q1 = B1, Do = Bo
thi Qo = Bo. Thi ngd ra sé la QI?;Q2Q1QO = BgBéBlBo nhu hinh 3.22
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Hinh 3.22 : Thanh ghi vao song song ra song song

4. Tinh todn, lip rdp mét s6 mach ieng dung co bin

- Muc tiéu: Ldp rép, sia chita, do kiém dwoc c&c mach gidgi ma, ma hda va hién th;
cua cac LED trong cAc mach dién.

- Mach dém tir 09 ding Led bay doan 74LS47 — 74LS190, hinh 3.27
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Hinh 3.27

Dao ddng tao xung vudng véi tan sé tly chon.



O day chiing ta str dung NE555 hinh 3.28. Nhiém vu ciia 555 la tao ra xung vuéng
dé cap cho mach dém.
% So do nguyén Iy mach tao xung vudng
- Trong so dd mach trén tan sé dau ra cua 555 duoc tinh theo cong thic :
f = 1/(In2*C1*(R1+2R2))
- Bién tro R2 dung dé diéu chinh tan sb dau ra. Tan sé 1on thi mach ¢ém nhanh con
tan so thap thi mach dém cham.
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Hinh 3.28

e M4 hoa-giai ma va hién thj
- Do dém tir 0 dén 25 nén ta sir dung 1 LED 7 doan hién thi s6 lan ¢ém va 2 IC —IC
74L.S190 va 1 IC 74L.S47 giai ma BCD ra LED 7 doan .

+ 741.5190: IC nay ciing kha quen thudc n6 dung dé dém ma nhi phan chia 10
ma hda ra BCD. Ct mdi 1 xung vao thi né dém tién 1én 1 va duoc ma hda ra 4 chan.
Khi dém dén 10 ty no s& reset va quay tro vé ban dau. Hai théng sé quan trong dé
thiét ké mach dém nay la: Bang trang thai ma héa ra BCD va diéu kién dé Reset (tro
vé trang thai ban dau).

- Bang gi4 tri ma hoa ra BCD, khi san xuat ra IC ndy nha san xuat di cung cap
cho chung ta bang trang thai nhu hinh 3.29.
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Hinh 3.29
Trong bang trgng thai trén can chi y la : Pau ra cia Qo duwoC Néi Vi dau vao cua
CP1.
- Mdrc Reset cho 74LS190: IC c6 4 chan Reset dung dé reset hé théng vai céc
chan : MR1, MR2, MS1, MS2. PBua cac murc thich hop vao cac chan nay thi né sé tu
dong Reset va bang mic Reset, hinh 3.30
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Hinh 3.30

+ 74L.S47 : IC nay dung dé giai ma BCD sang mad LED 7 doan. Khi IC 74LS90
mi hoa ra mi BCD, sau d6 74LS47 s& ma héa cac ma BCD nay chuyén sang LED 7
doan hién thi cac gia tri &ém. Bang trang thai cac mac hién thi sau khi giai md BCD
nhu hinh 3.31.

NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS

TRUTH TABLE

ﬁ EINPUTE \" / OUTPIUTS —.,\
DECINMAL — | — — | - — — —
OR T REI Er c B A BIrRBO a L] d e F a NOTE
FUNCTION
1] H H L L i E H L i i E L L H A
1 H X L L L H H H i i H H H H )
2 H x L L H E H L i H L L H L
3 H X L L H H H L L [N L H H L
4 H x L H L [ H H i i H H L L
5 H X L H L H H L H i E H L L
[i] H x L H H [ H H H i [N L L L
T H X L H H H H L i i H H H H
a H x H L i E H L i i [ L L L
a2 H X H L i H H L i i H H L L
10 H x H L H [ H H H H L L H L
11 H X H L H H H H H i [N H H L
12 H x H H i E H H i H H H L L
13 H X H H i H H L H H L H L L
14 H x H H H E H H H H [ L L L
15 H X H H H H H H H H H H H H
Bi x x X X X X i H H H H H H H E
RB: H L L L L E i H H H H H H H c
LT i x X X X X H L L i E L L L (n]

H = HIGH “voltage Level
L = LOW Vaoltage Lewel
X = Immaterial

Hinh 3.31
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- So d6 ciia mach dém tir 0-25.
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Hinh 3.32

“ Nguyénly :

- Khi ta cdp xung vao IC1 n6 s& dém lan luot tir tir 0 cho dén 9. Khi t6i 9 thi lic nay
no s& cap 1 xung cho IC2 va IC2 duoc nhan 1 xung va nd dém 1. Sau d6 IC1 van tiép
tuc dém dén 9 thi IC2 lai nhan dwoc 1 xung nita va dém thanh 2. Do mach chi dém dén
25 nén cac mic reset phai chon cho hop 1y dé khi dém dén 25 n6 tu tro vé 0.

- O mach trén cac chan reset tuong tng cua 2 IC1 va IC2 dwoc ndi voi nhau va
duoc ndi vai 1 chan dau ra cia IC1 va IC2 sao cho cac chan 2 va 3 caa IC1 va IC2
phai & mirc cao (Vi céc chan 6 va 7 cua hai IC da cho trude diéu kién 1 ndi véi GND)
nhu hinh 3.32 .0 day do dém dén 25 ta khong chon dugc muc Reset trong bang trang
thai phd hop nén phai dung céng AND thi méi ra dugc 25.

- Thiét ké mach dém dong bo Mod-3 nhu hinh 3.33a. (mach dém chia 3) c6 hoat dong
logic theo nhu bang trang thai hinh 3.33b.
Xung vao Qs Qa

0 (xda)
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Hinh 3.33b. Mach dém dong bo Mod-3
Gidi :

S6 tang FF 1a hai (hinh 3.33b ). Sau khi duoc x6a so6 dém 1a 00 = 0,sau d6 mach
dém 1én 01 = 1, 10 = 2 rdi ty dong reset tro vé 00 = 0 dé dém Ién tro lai.

Vi mach ¢ém dong bo nén xung vao duge dua thang dén ngd d¢éng ho cua mdi FF.
Quan sét bang trang thai thay Qa tir 0 1én 1 & xung 1 nhung van & 0 & xung 3 nén gitr
Ka & 1 (d6i voi FFJK néu K ¢ 1thiJ=0s&cho Q =0, J =1 s& cho Q= Q) va ndi
Q. dén Ja (6 xung dém 0 Q, =1 tirc 1aJa = Ka =1 nén & xung 1 Qa =1 va Q, tiép tuc
la 1 tirc 12 Ja = Ka =1 nén & xung 2 Qa = 0. ltc bay gio Q, = 0, ltc bay gio Q, =0, ldc
bay gio /Q, .

Ddi v6i Qs quan sat bang trang théi thay ¢ xung 1 Qs = 0va Qa =1, ¢ xung 2 Qe=1
(tre @40 so Vi trude) nén thir ndi Qa dén Js va giit Ks & muc cao. Sau xung 2 Qa =0
tac Js =0, Ks =1 nén & xung 3 Qs = 0 nhu mong mudn. Kiém tra thiy ¢ xung 4 Qa=1,
Qe=0,...

4. ROM, RAM

4.1. ROM

- Muc tiéu: Trinh bay dwoc cdc so do, cdu tric cua ROM, bdng trang thdi cai dat cac
théng so.

4.1.1. C4u tric ROM

B6 nhé chi doc dugc (ROM) 1a mét dang caa bo nhé ban dan ma né duogc thiét
ké giir cho dit liéu khong thay d6i. Khi hoat dong dit liéu méi khong thé viét vao ROM
duoc ma chi c6 thé doc dugc.

ROM duoc st dung dé luu trit dit liéu va tin tic. N6 khong 1am thay d6i dit liéu
trong sudt qué trinh hoat dong cua hé théng. ROM chu yéu thuc hién chire ning doc 1a
chinh.
4.1.1.1. SO PO KHOI CUA ROM



Hinh 6.1 minh hoa so d6 khdi tiéu biéu cho mot ROM, gom c6 dau vao dia chi,
dau vao diéu khién va dau ra dir liéu.
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Hinh 6.1: So d6 khdi co ban cia ROM
Gia sir ROM da duoc 1ap trinh véi dix liéu minh hoa nhu ¢ (h.6. 2), 16 tir dit liéu

khac nhau dugc ghi vao 16 dia chi khac nhau dudi dang nhi phan. Ngudi ta con su
dung sb thap luc phan dé biéu dién dix liéu da 1ap trinh (hinh 6.3).

bia chi Dt liéu
Tu |As | A2 | A1 | Ao | D7 | D | Ds | Ds| D3| D2 |D1|Dg
ojojojojo}1;1j0(1(1(1(11|0
1 /0(0(0|21/0/0|2|2|2]0]12]O0
2 1001|0100l 0|0]2]|0]12
3 |]ojoj1(1(14012/0|2]2|1]1
4 {0100} 0]O0O]O0O|1 10|01
5]0(1}j0}|2(0}2|212|1}1]|0(1]1
6 10|11 |/0(0|O0O|O0O|O0|0O0O]O]O0O]O
7 /01111111011 ]0]1
g8 /1/]0/]0|O|O|O|2|2|2]2]|0]O
9 /1002112122212 |1]1]|1]1
0,102 j0}j2|]0|2|12]1]0]0]0O
11|01 (12|12 (0]0]0|1]1]1
21|10 (0|0|O0O|1]0]0|1]|1]1
3,110 212|0|2|212|0]1]0]1]0O0
41|11 |0|212|1|0|2]0]0]1]0O0
1511|1101 |0]|21]1|0/|1]1

Hinh 6. 2 Bang minh hoa dit liéu nhi phan méi dia chi

bia chi Dt liéu
T | AsAALA D7 - Do
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Hinh 6.3 Bang minh hoa dir liéu tai mdi dia chi véi hé thap luc phan.

Hoat dong doc

DPé doc mot tir dit liéu tr ROM, ta phai lam nhu sau: 4p dau vao dia chi thich
hop, sau d6 kich hoat dau vao diéu khién.

Vi du: Mudn doc dir liéu tai dia chi 0111 cia ROM (hinh 6.3) ta phai 4p AsA2A1Ac=
0111 cho dau vao dia chi, sau d6 4p dung trang thai thap cho CS.

Pau vao dia chi duoc giai ma bén trong ROM dé chon dugc dir lidu dung 13
11101101. gié tri ndy s& xuat hién tai dau ra D7 dén Do.
4.1.1.2. CAU TRUC CUA ROM

CAu tric bén trong cia ROM rét phirc tap. Hinh 6.4 13 so do don gian mé ta cu
trdc bén trong cia mét ROM c6 dung lugng 16x8. Gom c6 4 phan co ban: mang
thanh ghi, bg gidi ma hang, bg gidi ma cét, bg dém dau ra.

- Mang thanh ghi (Resister array) luu trit dit liéu duoc 1ap trinh vaio ROM. Méi
thanh ghi gdm mot 6 nhé bang s6 kich thudc tir. Trong truong hop nay mdi thanh ghi
chtra mot tir 8 bit. Cac thanh ghi duoc sip xép theo ma tran vudng, cac thanh ghi ¢ day
1a thanh ghi “ chét ”, khong ghi thém duoc.
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Hinh 6.4: CAu tr(ic cia ROM c6 dung luong 16x8

Vi tri cua timg thanh ghi duoc dinh rd qua s6 hang va sé cot cu thé. 8 dau ra dir
liu cia mdi thanh ghi duoc ndi vao mot duong dit liéu bén trong chay qua toan mach.
Mbi thang ghi c6 hai dau vao cho phép. Ca hai phai & mic cao thi dit liéu ¢ thanh ghi
méi duoc phép dua vao dudng truyén.

- B giai ma dia chi

M3 dia chi AsA2A1A quyét dinh thanh ghi nao trong diy dugc phép dat tir dir
liéu 8 bit ciia nd vao duodng truyén. O diy dung 2 bo giai ma: bo giai ma chon hang
(chon 1 trong 4) va chon cét. Thanh ghi giao giita hang va cot duoc chon boi dau vao
dia chi s€ 1a thanh ghi dugc kich hoat (cho phep).

Vi du: Dia chi vao 1a 1101 thi thanh ghi nao xuét dir liéu. V&i AsAz = 11, bo giai
ma cot s& kich hoat dudng chon cot s6 3. Vi A1Ao = 01, bo giai ma hang sé kich hoat
duong chon hang sé 1

Nhu vay két qua I ca hai dau vao cho phép thanh ghi sé 13 s& & muc cao va dit
liéu cta thanh ghi nay s& dugc dua vao duong truyén dir liéu.



-BO dém dau ra, thuong st dung mach dém 3 trang thai, diéu khién béng
chan CS. Khi CS & muc thip, bo dém dau ra chuyén dit liéu nay ra ngoai. Khi CS &
muc cao, bd dém dau ra s& & trang thai tré khang cao. D7 dén Dy tha ndi.
4.1.1.3. THONG SO THOI GIAN CUA ROM

S& c6 mot khoang thoi gian tré do truyén tir khi yéu cau dugce dua vao qua dau
vao cia ROM dén khi dir liéu xuat hién & dau ra trong hoat dong doc. Thoi gian nay
goi 1a thoi gian truy xuat (tacc). Thoi gian truy xuat duoc biéu dién & dang séng trong
hinh 6.5.
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Hinh 6. 5 So d6 thoi gian cho mot hoat dong doc cuia ROM

Dang séng phia trén biéu dién dau vao dia chi; dang séng & giira la mot CS tich
cuc & muc thap; dang song dudi cing biéu dién dau ra caa dir ligu.

Mot thong so thoi gian khac cling quan trong d6 1a thoi gian cho phép ra toe. Do
|a thoi gian tré gifta ddu vao CS va dau ra dit lieu hop lé.

tacc (TTL): 30— 90ns.

tace (NMOS) : 200 — 900ns.

tacc (CMOS) : 20 —60ns

toe (TTL):  ROM 10 - 20ns

toe (NMOS) : ROM 25 - 100ns

toe (CMOS) : ROM 10 - 20ns
4.1.2. Cau tric ma tran nhé

Ma tran nhé chi doc ciing ¢ thé xem nhu mot mach logic két hop don gian
tao nén mot gia tri 16i ra xac dinh déi véi mdi té hop vao, tic ddi véi mot dia chi. Do
d6 viéc luu trir théng thdng tin nhi phan tai mot vi tri dia chi riéngcd thé dat duoc
bang sy c¢6 mat hoic khdng c6 mat caa mot duong sé liu tir hang duoc chon
(duong tur) toi cot dugc chon (duong bit), 1a twong duong véi sy ¢6 mat hoac khéng
cO mat caa mot dung cu tai vi tri riéng d6. Dudi day ta s€ khao sat hai thi hanh khac
nhau d6i v&i cac ma tran MOS ROM. Ta khao sat ma tran nhg 4x4 duoc chi ra trén
hinh 6. 6. O day mdi cot bao gom mét cong NOR nMOS dugc diéu khién bang mot sé
tin hiéu hang tac cac duong tur.
Nhu dd md ta ¢ phan trudc chi c6 duong tir dugc hoat dong (duoc chon) tai

thoi diém tang thé cua nd 1én VpD , trong khi tat ca cac hang khac giir tai mic thé
thap. Néu mat transistor hoat dong ton tai tai giao diém cua cot va hang duoc chon, thi



thé cot bi kéo xudng mirc logic thap bang muc transistor d6. Néu transistor khéng hoat
ton tai tai giao diém thi thé cot duoc kéo I1én cao bing dung cu tai pMOS. Do d6
bit logic “1” duogc luu trir khi khdng cé transistor hoat, trong khi d6 bit logic “0”
duoc lueu trir khi c6 mit caa mot transistor hoat tai diém cat. Bé giam cdng suat tiéu
thu tinh, transistor tai trong ma tran ROM duoc chi trén hinh 6.6 ciing c6 thé
duoc diéu khién bang tin hiéu nap trudc tuan hoan dan dén ROM dgng.

Tiép theo ching ta s& thuc hién thiét ké mot ma tran ROM khac mot cach ¢ y
nghia duoc goi 1a NAND ROM (hinh 6.7). O day mdi duong bit bao gém mot cong
NAND duoc diéu khién bang mét sé tin hiéu hang,tirc duong tir. Binh thuong, tit ca
cac duong tir duoc gitr lai tai muc thé logic cao, trir duong duoc chon dugc kéo
xuéng mac thé thip nhat. Néu mat transistor ton tai tai giao diém cua cot va hang
dugc chon, transistor bj ngat va thé cot bi kéo 18n cao bing dung cu tai. Mat khéc
néu khdng c6 transistor ton tai (ngan mach) tai giao diém riéng, thé cot bi kéo xudng
thap bang céc transistor nMOS khéc trong cau traic NAND nhiéu 16i vao. Do dé bit
logic “1” duoc luu trir bang su c6 mat caa mot transistor ¢ thé khong hoat dong, trong
khi bit logic “0” dugc luu trit bang ngan mach hay binh thuong trén transistor tai giao
diém.

BL[O Bi[1 B [=2 Bi [Z]
rt
wi [0] I
1 Vo
W] T T
) =y I::"
- = H
| Vo
Wi [Z]
i At

Pull-down loads

Hinh 6. 6: Ma tran 4x4 NOR ROM
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Hinh 6. 7: Ma tran 4x4 NAND ROM
Thiét ké cac bd giai ma hang va cét
Mot bo giai md hang duoc thiét ké dé diéu khién mot ma tran ROM NOR dé
chon mot trong 2" duong tir bing ting thé cua né téi Vg,



Bo giai md ROM NAND phai 1a muc thiét ké thip cua logic hang dugc chon
»0”, trong khi tit ca cac hang khac phai mac logic cao. Chic ning nay c6thé thuc
hién bang cach sir dung mot cong NAND ¢ N 16i vao cho mdi 16i ra hang.
4.1.3. CAu truc té bao ROM

Co ché sa dung ROM dé luu trit thi thay ddi ¢ng véi cac céng nghé cua
ROMkh&c nhau. Trong phan 16n cac ROM, su xuat hién hoic viang mat caa motdiode
hay transistor sé phan biét gitra 0 va 1

Cau truc véi giai mot chiéu.

So d6 ROM 8x4 véi cau tric giai ma 1 chiéu (ding 1 bo giai md TTL va
cacdiode), hinh 6.8
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Hinh 6. 8: So 6 ROM 8x4 vai cau trdc giai ma 1 chiéu

Mdi duong ra b giai ma dugc goi 1a duong tir (word line) bai vi nd chon
mothang hoac mét tir cua bang chira trong ROMMGi duong thang dang trong hinh
duoc goi 1a duong bit (bit line) béi vi nd tuonging véi mot bit ra caa ROM

Nhdn xét: C6 diode twong urng mirc 0, khong c6 diode twong trng mic 1Cac MOS
ROM thuong ding transistor thay vi la diode & mdi vi tri ma bit s&dugc luu tri.

Cau trdc giai ma 2 chiéu, hinh 6.9

Néu xay dung mot ROM 128x1 ding cau tric ¢ phan trudc phai st dung mot
bogiai ma 7 sang 128, nghia 13 phai sir dung dén mot lugng 16n 128 cac congNAND 7
ngd vao, néu thiét ké cho ROM vai hang triéu bits hoic nhiéu hon sékhong c6 bo giai
ma 20 sang 1048576. Thay vao d6 ngudi ta s& str dung cau trackhic duoc goi la giai
ma hai chiéu (two-dimentional decoding)

Vi du:
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Hinh 6. 9 C4u trdc giai ma 2 chiéu

3 bit dia chi cao A6 A5 A4 s& chon hang, méi hang chua 16 bit bt dau tai dia chi
A6 A5 A4 0000. Khi dat dia chi cho ROM, 16bit ¢ hang duoc chon dua vao bo MUX
va 4 bit dia chi thap s& chon bit data mong mudn.
Ngoai viéc giam tinh phuc tap viéc giai ma, giai ma 2 chiéu c6 mot thuan loi khacla
ROM c6 mét kich thude vat Iy gan vudng, diéu nay quan trong cho viéc ché taova
dong goi IC

Véi ROM c¢6 nhiéu ngd ra dit liéu, cac diy luu trit twong ang véi mdi ngd ra dix
licucd thé duoc 1am hep hon dé dat duoc bd tri chip gan vai hinh vudng hon.

Vi du: Mot b tri cia ROM 32K x 8
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Hinh: 6.10

4.1.4. CAu tric té bao PROM

PROM c6 cau tao nhu ROM nhung c6 hai dic diém khac biét, d6 la:

Tat ca c4c té bao nhé déu co diode hay transistor ludng cuc hay transistor MOS,
ty theo cdng nghé ché tao.

Phan tir ban dan duoc ndi véi cau chi tich hop. Cau chi dut roi khdng thé ndi lai
dugc do dé ta chi c¢d thé 1ap trinh PROM mét lan thai.

Muén dbi tir bit 1 sang bit 0 nguoi ta ding mot xung dién co bién do va do rong
xung thich hop (cho biét bai nha san xuét) gitra duong tir va dudng bit twong tng dé



lam dt cau chi.
Hinh 6.11 minh hoa hoat dong lap trinh cia moét PROM
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Hinh 6.11: PROM sir dung cau tri dé lap trinh
4.1.5. EPROM
PROM chi lap trinh dwoc mot 1an vi cau chi dut khong thé ndi lai duoc tir bén
ngoai. Nén khi nap chuong trinh sai hay mudn doi chuong trinh thi ta phai ding mot
PROM méi. Do d6 nguoi ta da ché tao ra loai EPROM cho phép ngudi sir dung c6 thé
lap trinh va x6a duoc.

Céch ngp nhur sau:

- Pat mic dién ap dit biét (tr 25V — 50V tiy loai) vao ngd vao (+Vpp) va can
mot thoi gian (50ns cho mét ving nhd) do d6 thdi gian nap mot EPROM mat vai phut.

- O nh6 trong EPROM 1a nhiing transistor MOS v&i cong logic silic tha ndi. O
trang thai binh thudng moi transistor déu tat va mdi 6 nhd luu trit logic 1. Xung dién
ap s& day cac electron ning luong cao vao khu vuc cong tha ndi va chiing van con ket
trong luc xung dién da két thuc, do khong c6 dudng phong dién. Vi vy transistor cir
tiép tuc md ngay khi ngat dién véi thiét bi va 6 nhd lic nay luu trir logic 0.

- Khi mét 6 nhd ciia EPROM duoc 14p trinh thi c6 thé x6a né bang cach chiéu tia
cuc tim (UV) qua mot ctua sO trén vo chip. Tia UV tao mot dong quang dién tur céng
tha ndi trd vé chan dé béng silic, qua d6 n6 x0a di cac dién tich luu trix, tit transistor va
phuc hdi 6 nhé vé trang thai logic 1. Qua trinh x6a ndy thudng can tir 15 dén 20 phut.

Nhugc diém cia EPROM:

- Phai thdo EPROM ra khoi mach méi dé x6a r6i méi nap trinh duoc.

- Khi cin x6a hay thay ddi mét tir ciing khong thé nap chong 1én tir d6 ma phai
x6a hét va nap lai tur dau.

4.2. RAM
- Muc tiéu: Néu dwoc cdc so' do, cau tric cua RAM, bang trang thdi cai dat cac thdng
s6.

RAM (Random Access Memory) 1a bd nhé truy cap ngau nhién. Khac vai truy
C4p tuan ty. Co thé lay vi du c6 100 6 nhé dugce danh dia chi tir 1 &én 100. Véi cach
truy cap tuan tu mudn lay di liéu tir 6 nhé tha 99, can phai truy cap tuan tu tir 6 nhé
the 1,2,3....... cho dén 6 nhé thtr 99. Nhung véi phuong thirc truy cap ngau nhién, co
thé truy cap ngay dén 6 nhé thir 99 ma khong can phai qua cac 6 nhé trude do.



4.2.1. Cau trac RAM

RAM: Random Access Memory — bo nhé truy xuat bat ky con goi 12 bo nhé doc
viét (RWM: read write memory). Nghia 1a moi dia chi nhé déu cho phép dé dang truy
cap nhu nhau. Trong may tinh RAM dugc dung nhu b nhé tam hay bd nhé nhép.

Uu diém: chinh cia RAM doc hay viét dix liéu luu trir & RAM bt ¢t I(c nao.

Nhuoe diém: caa RAM: do RAM 1a mot dang b nhé béc hoi nén khi mat dién
dir liéu s& bi x6a do d6 can ngudn nudi pin — accu du phong (back up batterry). Tuong
tu nhu ROM, RAM bao gém mét sé thanh ghi, mdi thanh ghi luwu trit mot tir dit liéu
va c6 dia chi khéng trung lap. RAM thuong c6 dung luong 1K, 4K, 8K, 64K, 128K,
256K va 1024K véi kich thusc tir 1, 4 hay 8 bit (c6 thé ma rong thém).
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Hinh 6.12: CAu tric bén trong cia RAM 64x4

Hinh 6.12 minh hoa cau trlc cua don gian cuia mét RAM luu trit 64 tir 4 bit (bd
nhé 64x4). S6 tir ndy c6 dia chi trong khoang tir 0 d&én 6310. Dé chon 1 trong 64 dia chi
dé doc hay ghi, mot ma dija chi nhi phan s& dugc dwa vao mach giai ma. Vi 64=2° nén
bo giai ma can ma vao 6 bit.

- Hoat dong doc (Read Operation)

Mai dia chi nhan duoc tir chon thanh ghi dé doc hoic viét. Bé doc thanh ghi
dwoc chon thi diu vao doc ghi (R/W) phai 1a logic 1. Ngoai ra ddu vao chip
select CS phai & muc logic 0. Su két hop gitta R/W = 1 va CS = 0 s& cho phép bo
dém dau ra, sao cho ndi dung cua thanh ghi dugc chon xuat hién ¢ bon dau ra dit liéu.

R/W =1 ciing cAm bo dém dau vao nén dau vao dit liéu khong tac dong dén
bd nhé sudt hoat dong doc.

R/W Hoat dong ghi (Write Operation)

Pé viét mot tir 4 bit méi vao thanh ghi dugc chon, khi d6 can phai c6 R /W= 0
va CS = 0. T4 hop nay cho phép bo dém dau vao, vi vay tir 4 bit da dat vao dir liéu s&



duoc nap vao thanh ghi da chon. R/ W =0 ciing cAm bo dém dau ra. Bo dém dau ra Ia
bo dém 3 trang thai nén dau ra dit liéu s& o trang thai Hi-Z trong hoat dong ghi. Hoat
dong ghi s€ x6a bo tir nao da duoc luu trix tai dia chi do.

- Chon chip (Chip Select)

Hau hét cac chip nhé déu ¢ mot hay nhiéu dau vao CS dung dé cho phép toan
chip hodc cdm né hoan toan. Trong ché do cam, tat ca dau vao va ra dit liéu déu bi v
hiéu hda (Hi-Z), chinh vi vay khong hoat dong ghi doc ndo c6 thé xay ra. Ngoai tén
goi CHON CHIP cac nha san xuat con goi 1a CHIP ENABLE (CE). Khi dau vao CS
hay CE ¢ trang thai tich cuc thi chip nhé da dugc chon con nguoc lai thi khong dugc
chon. Téc dung cua chan CS hay CE la dung dé mé rong bo nhé khi két hop nhiéu
chip nhé véi nhau.

- Céc chan vao ra chung (Common Input Output)

Dé han ché sé chan trong mot IC, cac nha san xuit thuong két hop cac chuc
nang nhap/xuat dit lidu, dya vao chan vao/ra (I/O). Bau vao R /W diéu khién cac chan
vao/ra nay.

Trong hoat dong doc, chan I/O déng vai tro nhu dau ra dix liéu, tai tao noi dung
cua & nhg dugc chon. Trong hoat dong ghi, chan I/O 13 dau vao di liéu, di liéu can
ghi dugc dua vao day.

4.2.2. Cau tric té bao RAM
- RAM tinh

RAM tinh hinh 6.13 dugc ché tao theo cdng nghé ECL (ding trong CMOS va
BiCMOS). Mdi bit nhé gom c6 cac cong logic véi 6 transistor MOS. SRAM 1a bo nhé
nhanh, viéc doc khong 1am huy noi dung cua & nhd va thoi gian tham nhap bang chu
ky cua bd nhd.nhung sram la mét noi luu
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Hinh 6.13: 6 transistor trong mot 6 nhé ciia RAM tinh
- RAM dong
RAM dong dung ki thuat MOS. Mdi bit nhé gém mot transistor va mot tu dién ,
hinh 6.14. Viéc ghi nh¢ dir li€u dya vao viéc duy tri di€n tich nap vao tu dién va nhu
vay viée doc mot bit nhé lam noi dung bit nay bi huy. Do vay sau moi lan doc mot 6
nhd, bo phan diéu khién b nhd phai viét lai ndi dung 6 nhé d6. Chu ky bo nhé ciing
theo d6 ma it nhét 1a gap doi thoi gian tham nhap 6 nhé.



Vi¢e luu gitr thong tin trong bit nhé chi 1a tam thoi vi tu dién s€é phong hét dién
tich da nap va nhu vay phai lam tuoi bd nhé sau khoang thot gian 2ps. Viéc lam tuoi
duoc thuc hién véi tit ca cac 6 nhé trong bd nhd. Cong viéc nay dugce thuc hién tu
dong bé1 mot vi mach bd nho.

Hinh 6.14: 1 transistor va 1 tu dién trong mot 6 nhé cuia RAM dong

4.3. Mo rong dung lwong by nho
- Muc tiéu: Trinh bay cach mé réng dung lirong bé nhé bang cach mé réng dia chi
hodc dir liéu.

Trong thuc té nhiéu (g dung mét chip nhg khdng thé dap tmg dugc, do dé viéc
ma& rong bo nhé va tang kich ¢ tir 1a mot van dé hét sirc can thiét.
4.3.1. Phwong phap mé rong sé dwong dia chi

Gia sir ta can mo bo nhd ¢o dung lwong chura 32 tir 4 bit ma trong tay ta chi c6
cac chip 16x4. Dé tao ra bo nhd co dung luong 32x4 ta s& két hop 2 chip 16x4. Cach
két hop duoc minh hoa nhu hinh 6.15.
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Hinh 6.15: Két hop hai chip 16x4 thanh 32x4
Mdi RAM dugc dung dé luu trit 16 tir 4 bit. 4 chan vao ra di liéu (1/0) ciia mdi
RAM duoc ndi chung mot bus dit liéu 4 duong. Tai mot thoi diém chi cho phép chon

Téng

0000 d&n 0111 - RAM-D
1000 dén 1111 —-RAM-1

0000 dén 1111 - 32 it

mot chip RAM dé khong nay sinh van dé tranh chéap bus.

Vi téng dung luong cia moé-dun nhé nay 1a 32x4 nén phai c6 32 dia chi khéac
nhau, doi hoi dén 5 duong dia chi. Puong dia chi AB4 cung dé chon maét trong hai
RAM (qua ddu vao CS) duoc doc ra hay ghi vao. 4 duong dia chi con lai dung dé xac

dinh mét trong 16 vi tri 6 nhd caa chip RAM duoc chon.
4.3.2. Phwong phap mé roéng so6 dwong dir liéu

Gia str chding ta can mot bo nhé ¢d thé Tuu trir dugc 16 tir 4 bit, nhung thuc té ta
chi 6 cac chip RAM 16x4 véi cac dudng vao/ra (/O) chung. Dé giai quyét van dé nay
ta c6 thé két hop hai chip 16x4 lai véi nhau dé tao thanh mét bo nhd mong mudn. Hinh

6.16 minh hoa cach két hop nay.
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Hinh 6.16: Két hop hai RAM 16x4 thanh mot mo-dun 16x8

Bai vi mdi chip chi ¢ thé luu trix 16 tir 4 bit nén ta c6 thé xem nhu dang sir dung
mdi chip dé luu trit phan nita tir. C6 nghia 1a RAM-0 chira 4 bit cao cua ting tir trong
s6 16 tir, va RAM-1 chira 4 bit thap cua ting tir trong s6 16 tir. Mot tir ¢6 du 8 bit ¢6
mat tai cac dau ra caa RAM ndi vai bus dit liéu.

Nhu vay thi bat cir tir ndo trong s6 16 tir ciing dugc chon bang cach dua ma dia
chi twong tmg vao 4 duong cua bus dia chi. Piéu nay c6 nghia 1a, mét khi duoc dit 1én
bus dia chi, ma dia chi s& dugc ap vao ca hai chip, sao cho mdi chip dugc truy xuat
cuing vi tri dong thoi. Khi c¢6 dia chi dugc chon, ta ¢ thé doc hoac ghi tai dia chi nay
dudi su diéu khién cua duong R /W va duong CS chung.

- Dé doc thi R/W phai & muc cao, con CS & muc thip. Diéu nay lam cac duong
I/0 cia RAM hoat dong nhu déu ra. RAM-0 dit tir 4 bit dugc chon ctia né 1én 4 dudng
trén cua bus dit liéu, RAM -1 dat tr 4 bit dugc chon ctia n6 1€n 4 duong dudi cia bus
dwr li€u. Lac nay bus dit liéu da chura tir 8 bit hoan chinh dugc chon.

- Pé ghi thi R/W ¢ muc thdp va CS ciing & mirc thip, 1am cho cac dudng 1/0
ciia RAM hoat dong nhu dau vao. Tir 8 bit can ghi duoc dat 1én bus dir liéu, 4 bit cao
s& duoc ghi vao vi tri d3 chon ciia RAM-0 va 4 bit thap s& duoc ghi vao vi tri da chon
cua RAM-O0.

4.4. Gioi thiéu IC
- Muyc tiéu: Phan biét cac ho IC, wu nhuoc diém va iing dung cua né trong mach .
4.4.1 Chip EPROM M2732A



Hién nay trén thi truong c6 nhiéu loai EPROM véi dung luong va thoi gian truy
xuat khac nhau. 1C 2732A 1a loai EPROM NOMS nho c6 dung lugng 4Kx8 hoat dong
v6i ngudn dién +5V trong sudt tién trinh van hanh binh thudng. Hinh 6.18 minh hoa
so d6 chan va cac ché do hoat dong cua IC nay. IC M2732A ¢6 12 dau vai dia chi va 8
dau ra di ligu. Hai dau vao diéu khién 13 E va GV,,, . E 1a dau vao cho phép cua chip,
dugc s dung dé dat thiét bi vao ché do co doi khi ning lwong tiéu thu giam.
Chan GV, 1a dau vao hai myc dich, c6 chtic nang phu thugc vao ché do hoat dong cua
thiét bi. G cho phép dau ra va duoc str dung dé kiém soat ving dém dau ra di liéu cua
thiét bi, sao cho c6 thé néi thiét bi nay véi bus dir liéu cua bd vi xi ly ma khong xay ra
chanh chap bus. Vpp 1a dién thé lap trinh dat biét bat budc phai co trong sudt giai doan
lap trinh.
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Dang E GVep | Vep Qo — Q7
boc Vi ViL Vce Dt liéura
Chuong trinh V) Pulse Vpp Vce Dir liéu vao
Xac dinh ViL ViL Vce Dt liéura
Chuong trinh ham ViH Vpp Vce Hi-Z
Chuan ViH X Vee Hi-Z

(d)
Chi cha: ViL = TTL LOW; Vig = TTL HIGH; X = Khbng quan tam;
Vep = 21V danh dinh
Hinh 6.18: (a) Ki hiéu logic cia EPROM M2732A;
(b) So do chan;
(c) V6 EPROM véi cira sé tia tir ngoai;
(d) Ché do hoat dong cua EPROM M2732A
4.4.2 Chip EPROM M27C64A



IC EPROM M27C62A la loai EPROM c6 dung lugng I6n 8Kx8 va thoi gian truy
Xuit 13 150ns. Pay 13 loai EPROM dang pho bién trén thi truong, ¢d hai dang vo khéc
nhau dé ngudi dung c6 thé chon lua tuy theo nhu cau. Hinh 6.19 minh hoa ky hiéu
logic va chirc nang cua cac chdn EPROM M27C64A.

Voo I I VeEP
13 8
P — mzrcsan
]
G —Q
lvss
Hinh 6.19
Chtre nang cua cac chan
Ao — A bia chi ngd vao
Qo — Q7 Dix liéu ra
E Kich hoat chip
G Kich hoat ngo ra
P Chuong trinh
Vpp Cung cip chuong trinh
Vce Pién 4p cung cap
Vss Nhoém
Hinh 6.20: Ky hiéu logic cia EPROM va chire nang cac chain EPROM
M27C64A
Ché do hoat dong cia EPROM M27C64A nhu bang hinh 6.21
Dang E G P Ag Vpp Qo—Qr
boc Vi Vi ViH X Vece Dt liéu ra
Khoa ngﬁ ra ViL V4 ViH X Vece Hi-Z
Chuong trinh ViL VIH V)L Pulse X Vce Dir liéu vao
Xac dinh ViL ViL ViH X Vpp Dt liéu ra
Chuong trinh ham ViH X X X Vpp Hi-Z
Chuan ViH X X X e Hi-Z
Tin hiéu dién Vi ViL VIH Vip Vce Ma

Hinh 6.21: Céc ché d6 hoat dong cia EPROM M27C64A
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Hinh 6.22: C4c dang vo va so do chan twong ung

4.4.3. 1C SRAM MCM6264C

Mot loai IC SRAM thyc té hién dan c6 mat trén thi truong 12 MCM6264C
CMOS 8Kx8 vai chu ky doc va chu ky ghi 1a 12ns, cong suat tiéu thu o ché do standby
chi 1a 100mW. So do chan va hinh dang cta IC nay dugc minh hoa trong hinh 6.23.
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Hinh 6.23: (@) 2 loai hinh dang MCM6264C
(b) so d6 chan cuia MCM6264C
CAu tric bén trong cia IC SRAM nhu hinh 6.23. O ddy c6 13 dau vao dia chi va
8 duong vao/ra dit liéu. 4 dau vao diéu khién quyét dinh ché do van hanh cua thiét bj,
theo nhu bang cac ché do hoat dong hinh 6.24.
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Hinh 6.24: Cau tric bén trong cua IC SRAM MCM6264C

Bang ché d¢ hoat déng
Elg |6 |W Dang Dong dién Vec | Ngéra Chu ky
H| X | X | X | Khongchon IsB1, IsB2 High-Z -
X | L | X | X | Khéngchon Ise1, IsB2 High-Z -
L|H | H/| H | Khoangora lcca High-Z -
L|H|L/|H Doc lcca Dour Chu ky doc
L|H|X|L Ghi lcca High-Z Chu ky ghi
(a)
Tén cac chan
Ac—Aw.ciiiiia bia chi ngd vao
DQo—-DQs ... ..... Dir liéu ngd vao/ra
W Kich hoat viét
G, Kich hoat ngd ra
E  Eoeeiiiiiiiii, Kich hoat chip
Vet oo Ngudn cap (+5V)
VSS e, Ngudn OV
(b)
Hinh 6.25:  (a) Bang ché do hoat dong ,(b) Tén céc chan

Pau vao W ciing chinh 1a ddu vao R/W. W & muc thdp cho phép ghi dit lisu
vao RAM, véi diéu kién RAM nay duoc chon ca hai ddu vao E déu tich cuc. W & mic
cao s& cho phép hoat dong doc, mién Ia linh kién phai dwgc chon va bo dém dau ra
duoc kich hoat bang G = LOW. Khi khong dugc chon linh kién nay sé& tro vao ché do
nang luong thip, va khong c6 dau vao nao cé hiéu luc.

4.4.4. 1IC DRAM TMS44100
Hién nang trén thi truong dang c6 mat IC DRAM TMS44100 4Mx1 cua hang



Texas Intruments. So ¢ chan va chic ning cta cac chan dugc minh hoa & hinh 6.26.

o1 M 2s[Qvss chii'e nﬁng cdc chin
%E i Ei %gﬁ AD_— A10 Address Inputs
NG [ 4 23 nC CAS Column-Address Strobe
a0 ]s 220 ] A D Data In
MC Mo Connection
a]s 18] a8 Q Data Out
A1 ] 10 1] a7 RAS Row-Address Strobe
a2 ] 11 160 ] a8 W Write Enable
asJ1z 1sp]as Voo 5 or 3.3-V Supply
Ve L] 13 14] ] a4 Vas Ground

Hinh 6.26a: So db chan va chirc ning cac chin DRAM MTS44100

RAS CAS W

| Timingand controi |
1

AD hy
Ad & v Column Decode
A
*| column- |_ Sense Amplifiers :“ 16
Add ni -
*| Butfere 128K Array 128K Array
- R Data-
A1D . 128K Array a 128K Array g In |d—D
16 3 1o Reg.
L : w : Buffers
- o - 1of 16
16% e = 15 Selection Data-
Row- ol ot |- a
*| Address c Fy Reg
«| Buffers 5
L e
! 128K Array 128K Array
I
10

Hinh 6.26b: La so d6 cau trtc bén trong cia IC DRAM TMS44100.

Mot mang 6 nhd sap xép thanh 2048 hang x 2048 cot. Bo giai ma dia chi, do mdi
lan chi chon mot hang nén co6 thé xem day nhu 1a bo giai ma 1 trong 2048. Do cac
duong dia chi dugc don kénh nén toan bo 22 bit dia chi khong thé xuat hién cing mot
ldc. Mot diéu luu ¥ 13, & day chi co 11 duong dia chi va chling phai di dén ca thanh ghi
dia chi hang 1an thanh ghi dia chi cot. Mdi thanh ghi dia chi chira mét nira dia chi 22
bit. Thanh ghi hang luu trit nta trén, thanh ghi cot luu trir nira dudi. Hai d¢au vao xung
chon (strobe) rat quan trong chi phdi thoi diém thong tin dia chi duoc chét lai. Pau vao
chon dia chi hang RAS dém nhip thanh ghi dia chi hang 11 bit. Dau vao chon dia chi
cot CAS dém nhip thanh ghi dia chi cot 11 bit.



A [y
Baduvio
da chH

.< Bia it hdng >< Bia chit ¢4t
RAS j

tRS tC'S
N - i
CAD 1
tIII 1:1 t'g t3

Hinh 6.27: Biéu d6 thoi gian cia RAS va CAS

Mot dia chi 22 bit dugc 4p vao DRAM nay qua 2 budc, s dung RAS va CAS.
Ban dau ca RAS l1an CAS déu ¢ muc cao (hinh 6.27).
Tai thoi diém to, dja chi hang 11 bit (A1 dén Az) dugc 4p vao dau vao dia chi. Sau
thoi gian cho phép tRS can thiét dé dat thanh ghi dia chi hang, diu vao RAS bj diy
xudng thap tai thoi diém ti. NGT (chuyén trang thai trén suon xubng cua tin hiéu) nap
dia chi hang vao thanh ghi dia chi hang sao cho tir Au1 dén Az Ilc ndy xuét hién tai
dau vao bo giai ma hang. RAS & muac thap con cho phép bo giai ma hang, hau cé thé
giai ma dia chi hang va chon dugc 1 hang trong mang.

Tai toi diém to, dia chi cot 11 bit (tir Ao dén Aio) duge ap vao dau vao dia chi. Tai
thoi diém ts ddu vao CAS xubng thip dé nap dia chi cot vao thanh ghi dia chi cot, vay
1a cd thé tién hanh hoat dong doc hay ghi trén 6 nhé d6 nhu trong RAM tinh.
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